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General Information

All solvents were dried and/or distilled prior to use. The reaction progress was monitored by
TLC on Polygram Sil G/UV silica gel plates from Machery & Nagel. The visualization was
performed by charring with H2SO4 (5% in EtOH), molybdenum blue, or by using UV light.
Flash column chromatography was performed on silica gel (0.032-0.063 mm) from Machery
& Nagel, and a HD 2-400 pump from Besta with a Dynamax UV-1 absorbance detector was
used. NMR spectra were recorded on a Bruker Avance 111 HD 400, a Bruker Avance Il HD
300 NanoBay, a Bruker Avance 111 HDX 600, or a Bruker Avance Il1 HDX 700. Chemical
shifts 6 are given in ppm and coupling constants in Hz. The residual proton signal of the
deuterated solvent was used as the internal standard. High-resolution mass spectra were
recorded on a Bruker Daltonics maxis 4G. Elemental analyses were performed on HEKA-tech
Euro EA 3000. Melting points were determined on a Melting Point M-560 from Biichi and are

uncorrected. Optical rotations were measured with a Perkin-Elmer Polarimeter 341.

Due to the polar structure and free functional groups of 8a—f to 11a—f where hydrogen bonds

can occur, we disclaimed elemental analyses since they would be unrepresentative.
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Experimental data

General Procedure A for the synthesis of 1a/b/d/e/f

To a solution of the glycosyl halide (1.0 equiv) in acetone (4 mL per 1.0 mmol), NaN3 (1.2
equiv) dissolved in water (1 mL per 1.0 mmol) was added, and this was stirred for 16 h at room
temperature. After the solvent was evaporated, the residue was taken up in DCM and washed
with water (3 x 20 mL). The combined organic phases were dried over Na>SO4 and reduced in
vacuo. The crude product was recrystallized from EtOH and obtained as a colorless, crystalline

solid. The analytical characterization was done according to the literature [1-8].

General Procedure B for the synthesis of 2a—f

la—f (1.0 equiv), respectively, and Pd (10 wt % on charcoal) were suspended in ethyl acetate
(10 mL per 1.0 mmol), and this was stirred under a H> atmosphere. After the complete
conversion of the starting material, as monitored by TLC anlysis (1 to 24 h), the crude mixture
was filtered over celite and washed with ethyl acetate. After evaporation of the solvent, the
colorless solid was used without further purification. The analytical characterization of 2a/b/d/e

was according to literature and/or has been fully completed [1,9-12].

General Procedure C for the synthesis of 3a—f

Under a N2 atmosphere, a solution of HBTU (Procedure C1) or HATU (Procedure C2, 1.1
equiv) and the free amino acid (1.1 equiv) in dry DMF (5 mL per 1.0 mmol) were added to an
icecold solution of the free amine in dry DMF (3 mL per 1.0 mmol), followed by the addition
of dry DIPEA (1.3 equiv). The reaction mixture was allowed to warm to room temperature.

After the complete conversion (HBTU: 15 to 18 h, HATU: 1 to 2 h), as monitored by TLC
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analysis, the solvent was evaporated in vacuo. The residue was taken up in ethyl acetate and
washed with aq citric acid (10%), ag NaHCOs solution, and brine (each 3 x 20 mL). The
combined organic layers were dried over NazSO4 and concentrated in vacuo. The crude product
was purified by column chromatography (PE/EE 2:3->1:2) to give a colorless or yellowish

solid. The analytical characterization of 3a—c/e was done according to the literature [13].

General Procedure D for the synthesis of 4a—f to 7a—f

After 10 minutes of stirring the protected peptide in piperidine/DMF (20 vol %, 15 mL per 1.0
mmol, the progress was monitored by TLC analysis), the solvent was evaporated in vacuo and
the crude product was used without further purification. After at least 1 h of drying in a high
vacuum, the General Procedure for 7 (HBTU: Procedure D1; HATU: Procedure D2) was

repeated.

General Procedure E for the synthesis of 8a—f to 9a—f

The peptide was stirred in a solution of DCM, TFA, and water (10:10:1). After the full
conversion (TLC), the solvent was removed in a flow of N.. The residue was dissolved in a
mixture of acetonitrile/water (1:1) and lyophilized. The product was isolated as a fluffy white,

yellow, or red solid.

General Procedure F for the synthesis of 10a—f to 11a—f

The unprotected acid was stirred for approximately 65 h in a 7 M NHz solution in MeOH (5
mL per 1.0 mmol). The precipitated solid was filtered off and washed with petroleum ether.
Where no precipitation occurred, the solvent was evaporated. The product was then isolated by
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trituating the residue with petroleum ether and extraction with water. After lyophilization of the
aqueous solution (with added acetonitrile in case of a low solubility), the fully deprotected

glycopeptide was obtained as a white to yellowish solid.

2,3,4,6-Tetra-O-acetyl-p-D-mannopyranosyl azide (1c)[14]

AcO N
AcO 3

Under a N2 atmosphere, 2,3,4,6-tetra-O-acetyl-p-D-galactopyranosyl bromide (2.04 g, 4.97
mmol, 1.0 equiv) and NaNz (678 mg, 10.4 mmol, 2.1 equiv) were dissolved in dry DMF (20
mL). The solution was stirred for 15 h at 80 °C. After evaporation of the solvent, the residue
was taken up in ethyl acetate (50 mL). The inorganic, insoluble residue was filtrated off. The
organic phase was washed with a saturated NaHCOs solution (3 x 30 mL), a 5 wt % HCI
solution (2 x 20 mL), and brine (3 x 30 mL). The combined organic phases were dried over
Na>SO4and the solvent was removed in vacuo. The crude product was recrystallized from EtOH

to afford 1c (611 mg, 1.64 mmol, 33%) as a colorless, crystalline solid.

IH NMR (400 MHz, CDCl3): & = 5.43 (dd, Jo3 = 3.3 Hz, J21 = 1.1 Hz, 1H, H-2), 5.21-5.28 (m,
1H, H-4), 5.03 (dd, Js4 = 10.1 Hz, Js2 = 3.2 Hz, 1H, H-3), 4.72 (d, J12 = 1.2 Hz, 1H, H-1), 4.27
(dd, Jeaeb = 12.4 Hz, Jeas = 5.6 Hz, 1H, H-6a), 4.17-4.22 (dd, Jebea = 12.4 Hz, Jens = 2.5 Hz,
1H, H-6b), 3.75 (ddd, Js4=9.9 Hz, Js6a = 5.6 Hz, Js6n = 2.6 Hz, 1H, H-5), 2.20, 2.10, 2.04,

1.98 (s, 12H, CHs).

13C NMR (75 MHz, CDCls): & = 170.6, 169.9, 169.5 (AcC=0), 85.1 (C-1), 74.6 (C-5), 70.9

(C-3), 69.2 (C-2), 65.3 (C-4), 62.3 (C-6), 20.7, 20.6, 20.5 (CHs).

m.p. 123 °C (EtOH) (literature 124 °C)[15]. [a]3’ = — 76.0 (c = 1, CHCls). Mass Anal. Calcd

for C14H19N30g [M+Na]*: m/z 396.10; MS found [M+Na]*: m/z 396.06.
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2,3,4,6-Tetra-O-acetyl-p-D-glucopyranosylamine (2a)
OAc
0
A
A?COO&/NHz
AcO

According to General Procedure B, 2a was obtained from 1a as a colorless solid. Yield: 99%.

IH NMR (300 MHz, CDCls): § = 5.17-5.26 (m, 1H, H-3), 4.98-5.06 (m, 1H, H-4), 4.78-4.86
(m, 1H, H-2), 4.17-4.25 (m, 2H, H-1, H-6a), 4.05-4.13 (m, 1H, H-6b), 3.64-3.71 (ddd,
J=7.2Hz, J=48Hz, J=24Hz, 1H, H-5), 2.34 (br. s., 2H, NH,), 2.07, 2.05, 2.00, 1.99 (s,

12H, CHa).

13C NMR (75 MHz, CDCls): = 170.7, 170.2, 170.2, 169.5 (C=0), 84.9 (C-1), 73.1 (C-3), 72.7

(C-5), 72.0 (C-2), 68.7 (C-4), 62.3 (C-6), 20.8, 20.7, 20.6, 20.6 (CHa).

[a]3) = + 16.0 (c = 1, CHCIls). Mass Anal. Calcd for C14H21NOg [M+Na]*: m/z 370.31; MS

found [M+Na]*: m/z 370.20.

2,3,4,6-Tetra-O-acetyl-p-D-galactopyranosylamine (2b)
AcO OAc
o)
ACO%NHz
According to General Procedure B, 2b was obtained from 1b as a colorless solid. Yield: 99%.

IH NMR (400 MHz, CDCls): 8 = 5.38 (dd, Ja3 = 2.9 Hz, J45 = 0.9 Hz, 1H, H-4), 4.98-5.07 (m,
2H, H-2, H-3), 4.15 (d, J12 = 8.3 Hz, 1H, H-1), 4.07-4.10 (m, 2H, H-6a, H-6b), 3.88 (td,

Js6 = 6.6 Hz, Js4 = 1.0 Hz, 1H, H-5), 2.14, 2.06, 2.04, 1.97 (s, 12H, CHj3).
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13C NMR (101 MHz, CDCls): & = 170.5, 170.2, 170.1 (AcC=0), 85.3 (C-1), 71.4 (C-5), 71.3

(C-3), 69.7 (C-2), 67.6 (C-4), 61.8 (C-6), 20.9, 20.7, 20.7, 20.6 (CHa).

[a] = +26.4 (c = 1, CHCIl3). Mass Anal. Calcd for C14H2:NOg [M+Na]*: m/z 370.31; MS

found [M+Na]*: m/z 370.08.

2,3,4,6-Tetra-O-acetyl-p-D-mannopyranosylamine (2c)

AcO\ OAc
AcO O
AcO

NH,

o:p 1:10

According to General Procedure B, 2c was obtained from 1c¢ in an anomeric ratio of a:p 1:10

as a colorless solid. Yield: 99%.

IH NMR (400 MHz, CDCl3): & = 5.39 (dd, J23 = 3.2 Hz, J21 = 0.7 Hz, 1H, $-H-2), 5.32 (dd,
J =92 Hz J = 3.3 Hz, 1H, a-H-3), 5.14-5.25 (m, 3H, a-H-2, a-H-4, p-H-4), 5.05 (dd,
J34 = 10.2 Hz, Js2 = 3.3 Hz, 1H, B-H-3), 4.87-4.89 (d, Ji2 = 2.5 Hz, 1H, a-H-1), 4.45 (d,
J12 = 1.0 Hz, 1H, p-H-1), 4.27-4.35 (m, 2H, a-H-6a, o-H-6b), 4.24 (dd, Jeagp = 12.2 Hz,
Jeas = 5.6 Hz, 1H, H-6a), 4.10 (dd, Jebsa = Hz, Jevs = 2.3 Hz, 1H, B-H-6b), 3.65 (ddd,
J54=8.1 Hz, Jsea = 5.6 Hz, Jsgb = 2.3 Hz, 2H, a-H-5, B-H-5), 2.14-2.20 (m, 5H, B-CHs, NHy),
2.14 (s, 3H, a-CHs), 2.09 (s, 3H, B-CHs), 2.05 (s, 3H, a-CHs), 2.02 (s, 3H, B-CHa), 2.00 (s, 3H,

a-CHs), 1.96 (s, 3H, B-CHs).

13C NMR (101 MHz, CDCls): & = 170.7, 170.2, 170.1, 169.7 (AcC=0), 82.2 (8-C-1), 81.0
(0-C-1), 73.3 (B-C-5), 72.0 (B-C-3), 70.7 (B-C-2), 69.0 (0-C-3), 68.3 (a-C-5), 66.7 (a-C-2,

0-C-4), 65.8 (B-C-4), 62.8 (B-C-6), 62.5 (a-C-6), 20.8, 20.8, 20.7, 20.6 (CHs).
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Mass Anal. Calcd for C14H21NOg [M+Na]™: m/z 370.11085; HRMS found [M+Na]*: m/z

370.11083.

2,2°,3,3°,4°,6,6’-Hepta-O-acetyl-p-D-cellobiosylamine (2d)

OAc OAc
Acoé&oﬁm
AcO A 2
Aco A\

AcO
According to General Procedure B, 2d was obtained from 1d as a colorless solid. Yield: 99%.

IH NMR (400 MHz, CDCls): 8 = 5.16-5.22 (m, 1H, H-3), 5.08-5.15 (m, 1H, H-3¢), 5.01-5.08
(m, 1H, H-4%), 4.87-4.93 (m, 1H, H-2°), 4.69-4.76 (m, 1H, H-2), 4.43-4.53 (m, 2H, H-6a,
H-19), 4.35 (dd, Jea6b = 12.5 Hz, Jeas = 4.3 Hz, 1H, H-6a%), 4.15 (d, J12 = 9.0 Hz, 1H, H-1),
4.05-4.11 (m, 1H, H-6b), 4.00-4.05 (m, 1H, H-6b%), 3.66-3.73 (m, 1H, H-4), 3.63 (ddd,
Js.4 = 9.8 Hz, Js-6a = 4.3 Hz, Js-ao- = 2.3 Hz, 1H, H-5%), 3.57 (ddd, J = 9.8 Hz, J = 4.9 Hz,

J=1.7 Hz, 1H, H-5), 2.11, 2.07, 2.04, 2.01, 2.00, 1.99, 1.96 (s, 21H, CHa).

13C NMR (101 MHz, CDCls): & = 170.5, 170.4, 170.4, 170.2, 169.7, 169.3, 169.0 (AcC=0),
100.8 (C-17), 84.5 (C-1), 76.8 (C-4), 73.7 (C-5), 72.9 (C-3"), 72.6 (C-3), 72.3 (C-2), 71.9

(C-5%), 71.6 (C-2°), 67.8 (C-4"), 62.2 (C-6), 61.5 (C-6"), 20.9, 20.8, 20.6, 20.5, 20.5 (CHa).

[a]2 = — 2.5 (c = 0.5, CHCI3). Mass Anal. Calcd for C2sH37N3O17 [M+H]*: m/z 636.31; MS

found [M+H]": m/z 684.18.
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2,2°,3,3°,.4°,6,6’-Hepta-O-acetyl-p-D-lactosylamine (2e)

AcO OAc OAc
O 0
o)
ACQ%C&NHZ

AcO AcO

According to General Procedure B, 2e was obtained from 1le as a colorless solid. Yield: 99%.

IH NMR (400 MHz, CDCl3): & = 5.33 (dd, J = 3.3 Hz, J = 0.9 Hz, 1H, H-4°), 5.18-5.24 (m,
1H, H-3), 5.09 (dd, J = 10.4 Hz, J = 7.9 Hz, 1H, H-2°), 4.93 (dd, J = 10.4 Hz, J = 3.4 Hz, 1H,
H-39), 4.70-4.76 (m, 1H, H-2), 4.42-4.47 (m, 2H, H-6a, H-1°), 4.16 (d, J12 = 9.0 Hz, 1H,
H-1), 4.03-4.14 (m, 3H, H-6b, H-6a‘, H-6b*), 3.82-3.88 (m, 1H, H-5°), 3.69-3.76 (m, 1H,
H-4), 3.59 (ddd, J = 9.9 Hz, J = 5.1 Hz, J = 2.0 Hz, 1H, H-5), 2.13, 2.11, 2.05, 2.04, 2.03, 2.02,

1.94 (s, 21H, CHa).

13C NMR (101 MHz, CDCls): § = 170.5, 170.4, 170.3, 170.1, 170.0, 169.6, 169.0 (AcC=0),
101.0 (C-17), 84.6 (C-1), 76.6 (C-4), 73.6 (C-5), 72.9 (C-3), 72.4 (C-2), 71.0 (C-3%), 70.6

(C-5%), 69.1 (C-2°), 66.6 (C-4), 62.3 (C-6), 60.8 (C-6°), 20.9, 20.8, 20.6, 20.5 (CHa).

[@]3) =+ 4.7 (c=0.5, CHCIs). Mass Anal. Calcd for C26Hs7N3O17 [M+Na]*: m/z 636.31; MS

found [M+H]": m/z 636.12.

2,2°,3,3°,4°,6,6’-Hepta-O-acetyl-p-D-maltosylamine (2f)

AcO & OAc
AcO
AcO 0 NH,
AcO
AcO

According to General Procedure B, 2f was obtained from 1f as a colorless solid. Yield: 82%.
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IH NMR (400 MHz, CDCls): & = 5.39 (d, Ji-2- = 4.0 Hz, 1H, H-1%), 5.34 (dd, J3-2- = 10.4 Hz,
Js4 = 9.7 Hz, 1H, H-39), 5.25-5.31 (m, 1H, H-3), 5.00-5.07 (M, 1H, H-4%), 4.82-4.87 (dd,

‘]2"3‘

10.5 Hz, Jo-1- = 4.0 Hz, H-2%), 4.65-4.72 (m, 1H, H-2), 4.46 (dd, Jeagp = 12.1 Hz,
Joas = 2.4 Hz, 1H, H-6a), 4.21-4.28 (m, 2H, H-1, H-6a%), 4.17 (dd, Jebea = 12.1 Hz,
Jobs = 4.4 Hz, 1H, H-6b), 4.03 (dd, Jev-sa: = 12.5 Hz, Jep5 = 2.2 Hz, 1H, H-6b°), 3.91-3.98 (m,
2H, H-4, H-5%), 3.67 (ddd, Js4 = 7.2 Hz, Jsg = 4.5 Hz, Jsea = 2.2 Hz, 1H, H-5), 2.13, 2.08,

2.04,2.03,2.01, 1.99, 1.98 (s, 21H, CHs3).

13C NMR (101 MHz, CDCls): § = 170.6, 170.6, 170.5, 170.4, 170.0, 169.9, 169.4 (AcC=0),
95.5 (C-1°), 83.7 (C-1), 75.5 (C-3), 73.2 (C-5), 72.8, 72.7 (C-2, C-4), 69.9 (C-2), 69.3 (C-3"),

68.5 (C-5°), 67.9 (C-4), 63.0 (C-6), 61.4 (C-6), 20.9, 20.8, 20.7, 20.6, 20.6 (CH3).

[a]% = + 38.6 (c = 0.5, CHCIl3). Mass Anal. Calcd for C2sH3s7N3O17 [M+H]*: m/z 636.21343;

HRMS found [M+Na]™: m/z 636.21422.

N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]-N-(2,3,4,6-tetra-O-acetyl-B-pD-glucopyranosyl)-

L-asparagine tert-butyl ester (3a)

OAc
H
AcOé&/N NHFmoc
AcO ?
oo

According to General Procedure C, 3a was obtained from 2a and Fmoc-L-Asp-Ot-Bu as a

colorless solid. Yield: 91% (Procedure C1)/82% (Procedure C2).

IH NMR (400 MHz, CDCly): & = 7.75, 7.59 (d, J = 7.5 Hz, 4H, Fmoc-Harom),
7.36-7.40, 7.26-7.33 (M, 4H, Fmoc-Harom), 6.41 (d, J = 9.0 Hz, 1H, C-1-NH), 5.92 (dd,

J = 8.6 Hz, 1H, CHNHFmoc), 5.27-5.34 (m, 1H, H-3), 5.20-5.25 (m, 1H, H-1), 5.02-5.08 (m,
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1H, H-4), 4.88-4.94 (m, 1H, H-2), 4.45-4.53 (m, 1H, CHNHFmoc), 4.38-4.45 (m, 1H,
Fmoc-CH), 4.25-4.34 (m, 2H, Fmoc-CHz, H-6a), 4.18-4.24 (m, 1H, Fmoc-CH), 4.00-4.06
(m, 1H, H-6b), 3.78 (ddd, J =6.2 Hz, J = 4.2 Hz, J = 2.1 Hz, 1H, H-5), 2.65-2.89 (m, 2H, Asn-

CH2), 2.06, 2.02, 2.01 (s, 12H, CHs), 1.44 (s, 9H, C(CHs)3).

13C NMR (101 MHz, CDCl3): § = 171.2, 170.7, 170.5, 169.9, 169.7, 169.5 (AcC=0, 'BuC=0,
NHC=0), 156.1 (NHC=0), 143.9, 143.7 (Cqarom), 141.2, 141.3, 127.7, 127.1, 125.1, 120.0
(FMOC-Carom), 82.5 (C(CHa)3), 78.1 (C-1), 73.7 (C-5), 72.6 (C-3), 70.6 (C-2), 68.0 (C-4), 67.2
(Fmoc-CHz), 61.5 (C-6), 51.0 (CHNHFmoc), 47.1 (Fmoc-CH), 38.0 (Asn-CHy), 27.9

(C(CHa)3), 20.7, 20.6, 20.5 (CHa).

[a]2 =+ 17.1 (c = 1, CHCI3). Mass Anal. Calcd for Cs7HasN2O14 [M+Na]*: m/z 763.26847;

HRMS found [M+Na]™: m/z 763.26856.

N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]-N-(2,3,4,6-tetra-O-acetyl-B-D-galactopyra-

nosyl)-L-asparagine-tert-butyl ester (3b)

AcO _OAc
AcO 7(\, moc

AcO z
0 AL
0o

B

According to General Procedure C, 3b was obtained from 2b and Fmoc-L-Asp-Ot-Bu as a

colorless solid. Yield: 92% (Procedure C1)/84% (Procedure C2).

IH NMR (400 MHz, CDCls): & = 7.75, 7.59 (d, J = 7.5 Hz, 4H, Fmoc-Harom), 7.35-7.41,
7.26-7.33 (M, 4H, Fmoc-Harom), 6.41 (d, J = 9.0 Hz, 1H, C-1-NH), 5.93 (dd, J = 8.6 Hz, 1H,
CHNHFmoc), 5.41 — 5.44 (m, 1H, H-3), 5.17-5.24 (m, 1H, H-1), 5.05-5.16 (m, 2H, H-4,

H-2), 4.46-4.56 (m, 1H, CHNHFmoc), 4.42 (dd, J = 10.4 Hz, J = 7.6 Hz, 1H, Fmoc-CH>),
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4.26-4.34 (m, 1H, Fmoc-CHy), 4.18-4.24 (m, 1H, Fmoc-CH), 4.04-4.16 (m, 2H, H-6a, H-6D),
3.97-4.04 (m, 1H, H-5), 2.86 (dd, J = 16.4 Hz, J = 4.2 Hz, 1H, Asn-CHy), 2.71 (dd,
J = 16.4 Hz, J = 4.0 Hz, 1H, Asn-CHy), 2.12, 2.07, 2.01, 1.99 (s, 12H, CHs), 1.44 (s, 9H,

C(CHy)3).

13C NMR (101 MHz, CDCls): & = 171.5, 170.6, 170.3, 170.0, 169.8 (AcC=0, 'BuC=0,
NHC=0), 156.1 (NHC=0), 143.9, 143.7, 141.3 (Cqaom), 127.7, 127.1, 125.1, 120.0
(Fmoc-Carom), 82.4 (C(CH3)3), 78.4 (C-1), 72.4 (C-5), 70.7, 68.3 (C-4, C-2), 67.2 (Fmoc-CH>),
67.1 (C-3), 61.1 (C-6), 51.0 (CHNHFmoc), 47.1 (Fmoc-CH), 38.0 (Asn-CHy), 27.8 (C(CHz)3),

20.7, 20.6, 20.6, 20.5 (CHs).

[@]3) =+ 11.5 (c =1, CHClIs). Mass Anal. Calcd for Cs7H44N2014 [M+Na]*: m/z 763.27; HRMS

found [M+Na]*: m/z 763.26778.

N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]-N-(2,3,4,6-tetra-O-acetyl-B-D-mannopyranosyl)-

L-asparagine-tert-butyl ester (3c)

SR
C N NHF
AcO 7(\, moc

0 AL
o0 o

According to General Procedure C, 3c was obtained from 2c and Fmoc-L-Asp-Ot-Bu as a

colorless solid. Yield: 77% (Procedure C1)/80% (Procedure C2).

IH NMR (400 MHz, CDCls): & = 7.75, 7.58 (d, J = 7.5 Hz, 4H, Fmoc-Harom), 7.36-7.42,
7.27-7.33 (M, 4H, Fmoc-Harom), 6.48 (d, J = 9.1 Hz, 1H, C-1-NH), 5.87 (d, J = 7.3 Hz, 1H,
CHNHFmoc), 5.49-5.55 (m, 1H, H-1), 5.36 (dd, J3 = 3.1 Hz, Jo1 = 0.8 Hz, 1H, H-2),
5.18-5.26 (M, 1H, H-4), 5.09 (dd, Js4 = 10.1 Hz, Js2 = 3.3 Hz, 1H, H-3), 4.35-4.46 (m, 2H,
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Fmoc-CH2, CHNHFmoc), 4.254.35 (m, 2H, Fmoc-CHz, H-6a), 4.17-4.24 (m, 1H,
Fmoc-CH), 3.99-4.06 (m, 1H, H-6b), 3.73 (ddd, Js4 = 7.1 Hz, Jss = 4.9 Hz, J5 5 = 2.1 Hz, 1H,
H-5), 2.86 (d, J = 15.7 Hz, J = 2.5 Hz, 1H, Asn-CH»), 2.77 (dd, J = 16.4 Hz, J = 3.8 Hz, 1H,

Asn-CHy), 2.23, 2.03, 2.02, 1.97 (s, 12H, CH3), 1.46 (s, 9H, C(CHs)s).

13C NMR (101 MHz, CDCl3): § = 170.6, 170.4, 169.9, 169.6, 169.6, 169.5 (AcC=0, 'BuC=0,
NHC=0), 143.8, 143.7, 141.3 (Cqarom), 127.7, 127.1, 125.1, 120.0 (FMOCc-Carom), 82.9
(C(CHa)s), 75.9 (C-1), 74.2 (C-5), 71.5 (C-3), 69.9 (C-2), 67.3 (Fmoc-CH3), 65.0 (C-4), 62.1
(C-6), 51.0 (CHNHFmoc), 47.1 (Fmoc-CH), 38.6 (Asn-CHy), 27.9 (C(CHa)s), 20.9, 20.7, 20.7,

20.5 (CHa).

[a]3) = + 1.2 (c = 1, CHCI3). Mass Anal. Calcd for Cs7HasN2014 [M+Na]*: m/z 763.26847;

HRMS found [M+Na]*: m/z 763.26842.

N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]-N-(2,2°,3,3°,4,6,6’-hepta-O-acetyl-B-D-cello-

biosyl)-L-asparagine-tert-butyl ester (3d)

AcO
AcOéWAco T}/\,NHFmoc

O

B

According to General Procedure C, 3d was obtained from 2d and Fmoc-L-Asp-Ot-Bu as a

colorless solid. Yield: 61% (Procedure C1)/79% (Procedure C2).

IH NMR (400 MHz, CDCls): & = 7.75, 7.58 (d, J = 7.5 Hz, 4H, Fmoc-Harom), 7.35-7.41,
7.26-7.32 (M, 4H, FMoc-Harom), 6.33 (d, J = 8.9 Hz, 1H, C-1-NH), 5.92 (d, J = 8.7 Hz, 1H,
CHNHFmoc), 5.23-5.31 (m, 1H, H-3), 5.14-5.20 (m, 1H, H-1), 5.05-5.14 (m, 1H, H-3°),

5.02-5.08 (M, 1H, H-4%), 4.91 (dd, J = 9.0 Hz, J = 8.1 Hz, 1H, H-2%), 4.79-4.85 (m, 1H, H-2),
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4.39-4.50 (m, 4H, CHNHFmoc, Fmoc-CHy, H-1¢, H-6a°), 4.35 (dd, J = 12.5 Hz, J = 4.4 Hz,
1H, Fmoc-CHy), 4.25-4.32 (m, 1H, H-6b), 4.18-4.24 (m, 1H, H-Fmoc-CH), 4.07-4.14 (m,
1H, H-6a), 4.03 (dd, Jebsa = 12.5 Hz, Jevs = 2.1 Hz, 1H, H-6b), 3.67-3.77 (m, 2H, H-4, H-5),
3.61-3.66 (M, 1H, H-5°), 2.81 (d, J = 16.5 Hz, J = 4.3 Hz, 1H, Asn-CH>), 2.68 (d, J = 16.3 Hz,
J = 3.8 Hz, 1H, Asn-CHy), 2.07, 2.04, 2.02, 2.01, 1.99, 1.97 (s, 21H, CHa), 1.43 (s, 9H,

C(CHy)a3).

13C NMR (101 MHz, CDCls): & = 171.4, 170.6, 170.5, 170.2, 169.7, 169.4, 169.3, 169.0
(AcC=0, 'BuC=0, NHC=0), 156.1 (NHC=0), 143.8, 143.7, 141.2 (Cqarom), 127.7, 127.0,
125.1, 120.0 (FMoc-Carom), 100.6 (C-1¢), 82.5 (C(CH3)3), 78.0 (C-1), 76.1 (C-5), 74.6 (C-4),
729 (C-39, 72.0, 72.0 (C-3, C-5%, 71.5 (C-2°), 70.8 (C-2), 67.8 (C-4°), 67.2
(Fmoc-CHy), 61.7, 61.6 (C-6, C-6°), 51.0 (CHNHFmoc), 47.1 (Fmoc-CH), 38.0 (Asn-CHy),

27.8 (C(CH3)3), 20.8, 20.6, 20.5 (CH3).

[a]3) = + 1.0 (c = 1, CHCI3). Mass Anal. Calcd for CagHsoN2022 [M+Na]*: m/z 1051.35299;

HRMS found [M+Na]*: m/z 1051.35278.

N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]-N-(2,2°,3,3’,4°,6,6°-hepta-O-acetyl-B-D-lactosyl)-

L-asparagine-tert-butyl ester (3e)

AcO _OAc OAc
(0] o H
O m
ACO%C&/NWNHF oc

According to General Procedure C, 3e was obtained from 2e and Fmoc-L-Asp-Ot-Bu as a

colorless solid. Yield: 63% (Procedure C1)/61% (Procedure C2).
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'H NMR (300 MHz, CDCls): & = 7.75, 7.58 (d, J = 7.3 Hz, 4H, Fmoc-Harom), 7.35-7.42,
7.26-7.33 (M, 4H, Fmoc-Harom), 6.33 (d, J = 9.0 Hz, 1H, C-1-NH), 5.82 (d, J = 8.4 Hz, 1H,
CHNHFmoc), 5.34 (dd, Js 5 = 3.4 Hz, Js5 = 0.7 Hz, 1H, H-4%), 5.25-5.32 (m, 1H, H-3),
5.13- 5.22 (m, 1H, H-1), 5.09 (dd, Jo-5- = 10.4 Hz, J» ;- = 7.8 Hz, 1H, H-29), 4.93 (dd,
Jyo = 10.5 Hz, Js4 = 3.4 Hz, 1H, H-3%), 4.77-4.86 (m, 1H, H-2), 4.35-4.52 (m, 4H,
CHNHFmoc, H-6a, Fmoc-CHy, H-1¢), 4.25-4.34 (m, 1H, Fmoc-CH), 4.22 (dd, J = 14.2 Hz,
J=7.1Hz, 1H, Fmoc-CH), 4.01-4.16 (m, 3H, H-6b, H-6a°, H-6b), 3.81-3.89 (m, 1H, H-5°),
3.65-3.80 (m, 2H, H-5, H-4), 2.83 (dd, J = 16.3 Hz, J = 4.2 Hz, 1H, Asn-CH>), 2.66 (dd,
J=16.1 Hz, J = 3.9 Hz, 1H, Asn-CH>), 2.14, 2.06, 2.05, 2.04, 2.03, 1.95 (s, 21H, CH3), 1.43

(s, 9H, C(CHy)3).

13C NMR (75 MHz, CDCls): & = 171.4, 170.6, 170.3, 170.3, 170.1, 170.1, 169.3, 169.0
(AcC=0, 'BuC=0, NHC=0), 156.1 (NHC=0), 143.9, 143.7, 141.3 (Cqarom), 127.7, 127.1,
125.1, 120.0 (FMOC-Carom), 100.9 (C-19), 82.5 (C(CHa)s), 78.0 (C-1), 75.9 (C-4), 74.6 (C-5),
72.2 (C-3), 71.0, 70.9 (C-2, C-3%), 70.7 (C-4°), 69.0 (C-2), 67.2 (Fmoc-CHz), 66.6 (C-4°), 61.9
(C-6), 60.8 (C-6%), 51.0 (CHNHFmoc), 47.1 (Fmoc-CH), 38.0 (Asn-CHy), 27.8 (C(CHs)s),

20.8, 20.7, 20.6, 20.6, 20.5 (CHs3).

[@]3” = + 6.3 (c = 1, CHCI3). Mass Anal. Calcd for CagHsoN2022 [M+Na]*: m/z 1051.35299;

HRMS found [M+Na]*: m/z 1051.35263.
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N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]-N-(2,2°,3,3°,4,6,6’-hepta-O-acetyl-B-D-maltosyl)

-L-asparagine-tert-butyl ester (3f)

OAc
AcO O OAc
AcO 0 H
AcO N NHFmoc
220 .
o Y

0 AL
o o

According to General Procedure C, 3f was obtained from 2f and Fmoc-L-Asp-Ot-Bu as a

colorless solid. Yield: 56% (Procedure C1)/86% (Procedure C2).

IH NMR (400 MHz, CDCls): § = 7.75, 7.59 (d, J = 7.5 Hz, 4H, Fmoc-Harom), 7.35-7.42,
7.27-7.32 (M, 4H, Fmoc-Harom), 6.29 (d, J = 9.3 Hz, 1H, C-1-NH), 5.94 (d, J = 8.4 Hz, 1H,
CHNHFmoc), 5.38 (d, Ji-2 = 4.2 Hz, 1H, H-1%), 5.31-5.37 (m, 2H, H-3, H-3¢), 5.20-5.28 (m,
1H, H-1), 5.01-5.08 (m, 1H, H-4°), 4.85 (dd, J»-3 = 10.5 Hz, J».;- = 4.0 Hz, 1H, H-2°),
4.71-4.78 (m, 1H, H-2), 4.44-451 (m, 1H, CHNHFmoc), 4.36-4.43 (m, 2H, Fmoc-CHy,
H-6a), 4.26-4.34 (dd, J = 10.2 Hz, J = 7.2 Hz, 1H, Fmoc-CHy), 4.17-4.24 (m, 3H, Fmoc-CH,
H-6b, H-6a%), 4.02 (dd, Jeb-6a = 12.4 Hz, Jeps+ = 1.5 Hz, 1H, H-6b°), 3.93-3.99 (m, 1H, H-4),
3.87-3.93 (M, 1H, H-5°), 3.76 (ddd, Js4 = 9.5 Hz, Jss = 3.7 Hz, Js¢ = 2.5 Hz, 1H, H-5), 2.81
(dd, J = 16.4 Hz, J = 3.9 Hz, 1H, Asn-CHy), 2.69 (dd, J = 16.5 Hz, J = 3.9 Hz, 1H, Asn-CHy),

2.08, 2.05, 2.03, 2.01, 1.9 (s, 21H, CHs), 1.43 (s, 9H, C(CH3)s).

13C NMR (101 MHz, CDCls): § = 171.2, 170.7, 170.5, 170.4, 169.9, 169.7, 169.5 (AcC=0,
'BuC=0, NHC=0), 156.1 (NHC=0), 143.8, 143.7, 141.2 (Cqarom), 127.7, 127.1, 125.1, 120.0
(FMOC-Carom), 95.6 (C-1°), 82.5 (C(CHs)3), 77.6 (C-1), 74.9 (C-3), 74.0 (C-5), 72.4 (C-4), 71.3
(C-2), 69.9 (C-2), 69.3 (C-3°), 68.6 (C-5°), 67.9 (C-4*), 67.2 (Fmoc-CHy), 62.6 (C-6), 61.4
(C-6°), 50.9 (CHNHFmoc), 47.1 (Fmoc-CH), 38.0 (Ash-CHy), 27.8 (C(CHs)3), 20.9, 20.8, 20.7,
20.6 (CHa).
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[@]3” = + 65.2 (c = 1, CHCIs). Mass Anal. Calcd for CagHsoN2022 [M+Na]*: m/z 1051.35299;

HRMS found [M+Na]*: m/z 1051.35262.

NZ2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]phenylalaninyl]-N-(2,3,4,6-tetra-O-acetyl-B-

D-glucopyranosyl)-L-asparagine-tert-butyl ester (4a)

OAc /©

o H H oz
AcO N N
AcO ; NHFmoc
—~ 7}/\5, \[(\

)

A

According to General Procedure D, 4a was obtained from 3a and Fmoc-L-Phe-OH as a colorless

solid. Yield: 81% (Procedure D1)/76% (Procedure D2).

IH NMR (400 MHz, CDCls): & = 7.74 (d, J = 7.6 Hz, 2H, Fmoc-Harom), 7.48-7.57,
7.36-7.40 (m, 4H, Fmoc-Harom), 7.26-7.31 (m, 4H, Fmoc-Harom, Ph-Harom), 7.18-7.24 (m, 3H,
Ph-Harom), 7.05 (d, J = 7.2 Hz, 1H, CHNHPhe), 6.57 (d, J = 8.8 Hz, 1H, C-1-NH), 5.46 (d,
J = 6.8 Hz, 1H, CHNHAsn), 5.21-5.30 (m, 1H, H-3), 5.1 -5.16 (m, 1H, H-1), 4.97-5.02 (m,
1H, H-4), 4.89-4.96 (m, 1H, H-2), 4.60-4.66 (m, 1H, CHNHFmoc), 4.47-4.53 (m, 1H,
CHNHASsN), 4.35-4.43 (m, 1H, Fmoc-CHy), 4.25-4.35 (m, 2H, Fmoc-CHa, H-6a), 4.14-4.19
(m, 1H, Fmoc-CH), 3.97 3.97 (dd, Jebsa = 12.4 Hz, J = 1.5 Hz, 1H, H-6b), 3.68-3.72 (m, 1H,
H-5), 3.20, (dd, J =12.7 Hz, J = 2.0 Hz, 1H, Asn-CH>) 2.99 (dd, J = 13.0 Hz, J = 8.1 Hz, 1H,
Asn-CHy), 2.77 (dd, J = 15.8 Hz, J = 3.9 Hz, 1H, Phe-CHy>), 2.69 (dd, J = 16.1 Hz, J = 4.2 Hz,

1H, Phe-CHy), 2.04, 2.02, 1.98 (s, 12H, CHs), 1.43 (s, 9H, C(CHa)3).

13C NMR (101 MHz, CDCls): § = 170.9, 170.7, 170.4, 169.9, 169.5, 169.0 (AcC=0, ‘BuC=0,
NHC=0), 155.9 (NHC=0), 143.8, 141.2, 136.1 (Cqaom), 129.3, 128.7 (Ph-Carom), 127.7

(FMOC-Carom), 127.1 (Ph-Carom), 125.1, 119.9 (FMOC-Carom), 82.7 (C(CHs)s), 78.1 (C-1), 73.8
516



(C-5), 72.7 (C-3), 70.4 (C-2), 68.2 (C-4), 67.0 (Fmoc-CHy), 61.4 (C-6), 56.0 (CHNHAsn), 49.5
(CHNHFmoc), 47.1 (Fmoc-CH), 37.9 (Asn-CHy), 37.7 (Phe-CH>), 27.8 (C(CHj3)3), 20.7, 20.6,

20.6, 20.5 (CH).

[a]3) = + 2.9 (c = 1, CHCI3). Mass Anal. Calcd for CssHs3N3O1s [M+Na]*: m/z 910.33689;
HRMS found [M+Na]": m/z 910.33544. Anal. Calcd for C49HsoN2022 C: 62.22%, H: 6.02%,

N: 4.73%; found C: 61.81%, H: 6.03%, N: 4.76%.

N2-[N2-[(9H-Fluoren-9-yImethoxy)carbonyl]phenylalaninyl]-N-(2,3,4,6-tetra-O-acetyl-g-

D-galactopyranosyl)-L-asparagine-tert-butyl ester (4b)

AcO _OAc /©

o H H =
N N
AcO : NHFmoc

o)
o0 o

According to General Procedure D, 4b was obtained from 3b and Fmoc-L-Phe-OH as a

colorless solid. Yield: 67% (Procedure D1)/73% (Procedure D2).

IH NMR (400 MHz, CDCls): § = 7.74 (d, J = 7.6 Hz, 2H, Fmoc-Harom), 7.48-7.57, 7.34-7.41
(m, 4H, Fmoc-Harom), 7.25-7.31 (M, 4H, FMoc-Harom, Ph-Harom), 7.19-7.25 (M, 3H, Ph-Harom),
7.11 (d, J = 6.6 Hz, 1H, CHNHFmoc), 6.60-6.69 (m, 1H, C-1-NH), 5.53 (d, J = 7.5 Hz, 1H,
CHNHAsn), 5.35-5.39 (m, 1H, H-3), 5.03-5.16 (m, 3H, H-1, H-2, H-4), 4.60-4.70 (m, 1H,
CHNHFmoc), 4.44-4.54 (m, 1H, CHNHAsn), 4.35-4.43 (m, 1H, Fmoc-CHy), 4.19-4.33 (m,
2H, Fmoc-CHz, H-6a), 4.14-4.19 (m, 1H, Fmoc-CH), 3.99 (dd, Jeea = 11.3 Hz, Jens = 5.7 Hz,
1H, H-6b), 3.86-3.93 (M, 1H, H-5), 3.21 (dd, J = 12.8 Hz, J = 2.9 Hz, 1H, Asn-CH), 2.9 (dd,
J=13.0 Hz, J = 8.6 Hz, 1H, Asn-CHy), 2.67-2.83 (m, 2H, Phe-CHy), 2.06, 2.02, 1.96, 1.94 (s,

12H, CHz), 1.44 (s, 9H, C(CH3)3).
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13C NMR (101 MHz, CDCls): & = 171.1, 170.9, 170.8, 170.6, 170.1, 169.8, 169.1 (AcC=0,
'BuC=0, NHC=0), 155.9 (NHC=0), 143.8, 143.7, 141.2, 136.4 (Cqaom), 129.3, 128.6
(Ph-Carom), 127.6 (Fmoc-Carom), 127.0 (Ph-Carom, FM0OC-Carom), 125.1, 119.9 (Fmoc-Carom), 82.7
(C(CHa)3), 785 (C-1), 72.6 (C-5), 70.8, 68.1 (C-4, C-2), 67.2 (C-3), 67.0 (Fmoc-CHy), 61.2
(C-6), 56.2 (CHNHAsn), 49.7 (CHNHFmoc), 47.1 (Fmoc-CH), 38.2 (Asn-CH,), 37.9

(Phe-CHy), 27.9 (C(CHa)3), 20.7, 20.7, 20.5, 20.3 (CHa).

[a]2 = + 14.7 (c = 1, CHCIl3). Mass Anal. Calcd for CasHs3N3O1s [M+Na]*: m/z 910.33689;
HRMS found [M+Na]*: m/z 910.33750. Anal. Calcd for C49HgoN2022 C: 62.22%, H: 6.02%,

N: 4.73%; found C: 62.13%, H: 6.24%, N: 4.58%.

NZ2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]phenylalaninyl]-N-(2,3,4,6-tetra-O-acetyl-p-

D-mannopyranosyl)-L-asparagine-tert-butyl ester (4c)

iy

AT R N

C

AcO 71/\’ \[(\NHFmoc
O (A O

o]

According to General Procedure D, 4c was obtained from 3c and Fmoc-L-Phe-OH as a colorless

solid. Yield: 72% (Procedure D1)/80% (Procedure D2).

'H NMR (400 MHz, CDCl3): 8 = 7.74 (d, J = 7.6 Hz, 2H, Fmoc-Harom), 7.47—7.54, 7.34-7.43
(m, 4H, Fmoc-Harom), 7.26-7.32 (m, 4H, Fmoc-Harom, Ph-Harom), 7.18-7.24 (m, 3H, Ph-Harom),
7.12 (d, J = 7.5 Hz, 1H, CHNHAsn), 6.82 (d, J = 7.6 Hz, 1H, C-1-NH), 5.60 (d, J = 6.9 Hz, 1H,
CHNHFmoc), 5.44 (dd, Jinn = 9.2 Hz, Ji2 = 0.7 Hz, 1H, H-1), 5.34 (dd, J23 = 3.2 Hz,

Jo1 = 1.0 Hz, 1H, H-2), 5.17-5.25 (m, 1H, H-4), 5.09 (dd, Js4 = 10.1 Hz, Js2 = 3.3 Hz, 1H,

S18



H-3), 4.46-4.59 (m, 2H, H-CHNHFmoc, CHNHAsn), 4.39 (dd, J = 10.5 Hz, J = 7.0 Hz, 2H,
Fmoc-CH, H-6a), 4.20-4.30 (m, 1H, Fmoc-CH>), 4.12-4.18 (m, 1H, Fmoc-CH), 4.03 (dd,
Jebea = 12.4 Hz, Jen s = 1.9 Hz, 1H, H-6b), 3.71 (ddd, Js4 = 9.7 Hz, J5 6a = 5.1 Hz, Js60 = 1.7 Hz,
1H, H-5), 3.21 (dd, J = 13.0 Hz, J = 5.3 Hz, 1H, Asn-CH>), 3.01 (dd, J = 12.6 Hz, J = 8.7 Hz,
1H, Asn-CHy), 2.69-2.85 (m, 2H, Phe-CH>), 2.19 2.04, 1.98, 1.97 (s, 12H, CHa), 1.43 (s, 9H,

C(CHs)3)

13C NMR (101 MHz, CDCl3): & = 171.5, 170.9, 170.5, 169.9, 169.9, 169.6, 169.3, 169.0
(AcC=0, 'BUC=0, NHC=0), 156.0 (NHC=0), 143.5, 143.3, 141.3 (Cqarom), 129.2, 128.7
(Ph-Carom), 127.7 (Fmoc-Carom), 127.1 (Ph-Carom), 125.1, 120.0 (Fmoc-Carom), 83.2 (C(CHs)3),
76.2 (C-1), 74.5 (C-5), 71.5 (C-3), 69.7 (C-2), 67.1 (Fmoc-CH), 65.2 (C-4), 65.1, 61.9 (C-6),
55.9 (CHNHAsN), 49.7 (CHNHFmoc), 47.1 (Fmoc-CH), 38.3, 38.2 (Phe-CH2, Asn-CH>), 27.8

(C(CH3)3), 20.9, 20.7, 20.6, 20.5 (CH3).

[a]3) = - 13.6 (c = 1, CHCls). Mass Anal. Calcd for C4sHs3N3O1s [M+Na]*: m/z 910.33689;
HRMS found [M+Na]": m/z 910.33802. Anal. Calcd for C49gHsoN2022 C: 62.22%, H: 6.02%,

N: 4.73%; found C: 62.02%, H: 6.21%, N: 4.67%.

NZ2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]phenylalaninyl]-N-(2,2°,3,3°,4,6,6°-hepta-O-

B-D-cellobiosyl)-L-asparagine-tert-butyl ester (4d)

OAc OAc /©
AcO AcO \[(\’ m/\NHFmoc

AcO AcO =
O __A_ O
o0 Yo

P

According to General Procedure D, 4d was obtained from 3d and Fmoc-L-Phe-OH as a

colorless solid. Yield: 68% (Procedure D1)/80% (Procedure D2).
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IH NMR (400 MHz, CDCls): 8 = 7.74 (d, J = 7.6 Hz, 2H, Fmoc-Harom), 7.53 (dd, J = 17.2 Hz,
J =7.1 Hz, 2H, Fmoc-Harom), 7.35-7.41 (m, 2H, Fmoc-Harom), 7.25-7.31 (m, 4H, Fmoc-Harom,
Ph-Harom), 7.19-7.25 (M, 3H, Ph-Harom), 7.09 (d, J = 6.6 Hz, 1H, CHNHFmoc), 6.56 (d,
J = 8.7 Hz, 1H, C-1-NH), 5.56 (d, J = 7.5 Hz, 1H, CHNHAsn), 5.17-5.24 (m, 1H, H-3),
4.99-5.14 (m, 3H, H-3°, H-4°, H-1), 4.80-4.94 (m, 2H, H-2¢, H-2), 456-4.64 (m, 1H,
CHNHFmoc), 4.48-4.55 (m, 1H, CHNHAsn), 4.42 (d, Ji-2- = 7.9 Hz, 1H, H-1°), 4.34-4.39 (m,
1H, Fmoc-CHy), 4.21-4.34 (m, 4H, H-6a‘, H-6a, H-6b, Fmoc-CHz), 4.14-4.20 (m, 1H,
Fmoc-CH), 3.90 (d, J = 12.2 Hz, 1H, H-6b%), 3.54-3.67 (m, 3H, H-4, H-5, H5°), 3.22 (dd,
J =13.7 Hz, J = 3.9 Hz, 1H, Asn-CHy), 2.96 (dd, J = 13.3 Hz, J = 7.8 Hz, 1H, Asn-CH>),
2.68-2.78 (m, 2H, Phe-CHy), 2.07, 2.03, 2.00, 1.99, 1.97, 1.92 (s, 21H, CH3), 1.43 (m, 9H,

C(CHa)3).

13C NMR (101 MHz, CDCls): §=171.1,171.0, 170.8, 170.5, 170.4, 170.2, 169.4, 169.3, 169.0,
168.9 (AcC=0, 'BuC=0, NHC=0), 156.0 (NHC=0), 143.8, 143.8, 141.2, 141.2, 136.4
(Cqarom), 129.3 , 128.6 (Ph-Carom), 127.7 (Fmoc-Carom), 127.1 127.0 (Ph-Carom, Fmoc-Carom),
125.2, 119.9 (Fmoc-Carom), 100.7 (C-1¢), 82.8 (C(CHs3)3), 78.0 (C-1), 76.5 (C-4), 74.9 (C-5),
72.8(C-37),72.2(C-3),72.0(C-5),71.5,70.6 (C-2, C-2%), 67.7 (C-4°), 67.1 (Fmoc-CH), 61.6,
61.4 (C-6, C-6°), 56.0 (CHNHAsn), 49.8 (CHNHFmoc), 47.1 (Fmoc-CH), 38.3 (Asn-CHy),

38.1 (Phe-CHy), 27.9 (C(CHs)3), 20.8, 20.6, 20.6, 20.5, 20.5, 20.4 (CHs).

[@]3) = 1.0 (c = 1, CHCIs). Mass Anal. Calcd for CsgHgoN3Ozs [M+Na]*: m/z 1198.42141;

HRMS found [M+Na]™: m/z 1198.42140.
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N2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]phenylalaninyl]-N-(2,2°,3,3°,4,6,6°’-hepta-O-

B-D-lactosyl)-L-asparagine-tert-butyl ester (4e)

L

AcO OAc
gS/Aco j(\’ j(\NHFmoc
7
According to General Procedure D, 4e was obtained from 3e and Fmoc-L-Phe-OH as a colorless

solid. Yield: 76% (Procedure D1)/79% (Procedure D2).

IH NMR (400 MHz, CDCl3): § = 7.74 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.53 (dd, J = 15.9 Hz,
J =7.2 Hz 2H, Fmoc-Harom), 7.35-7.41 (m, 2H, Fmoc-Harom), 7.25-7.31 (m, 5H, Fmoc-Harom,
Ph-Harom), 7.19-7.24 (m, 3H, Ph-Harom), 7.10 (d, J = 6.7 Hz, 1H, CHNHFmoc), 6.57 (d,
J = 8.8 Hz, 1H, C-1-NH), 5.56 (d, J = 7.5 Hz, 1H, CHNHAsn), 5.31 (dd, Js-3 = 3.5 Hz,
Jys = 0.6 Hz, 1H, H-4%), 5.19-5.26 (m, 1H, H-3), 5.04-5.11 (m, 2H, H-1, H-2¢), 4.92 (dd,
Jyoo = 104 Hz, Js4 = 3.4 Hz, 1H, H-3¢), 4.80-4.87 (m, 1H, H-2), 457-4.64 (m, 1H,
CHNHFmoc), 4.46-4.55 (m, 1H, CHNHAsn), 4.39 (d, J = 7.9 Hz, 1H, H-1¢), 4.21-4.38 (m,
4H, Fmoc-CHy, H-6a, H-6b), 4.14 — 4.19 (m, 1H, Fmoc-CH), 4.00-4.05 (m, 2H, H-6a‘, H-6b*),
3.77-3.82 (m, 1H, H-5%), 3.63-3.69 (m, 1H, H-4), 3.58-3.63 (m, 1H, H-5), 3.22 (dd,
J =13.7 Hz, J = 45 Hz, 1H, Asn-CHy), 2.96 (dd, J = 13.3 Hz, J = 8.4 Hz, 1H, Asn-CHy),
2.67-2.80 (M, 2H, Phe-CHy), 2.13, 2.06, 2.03, 2.02, 2.01, 1.95 (s, 21H, CH3), 1.43 (s, 9H,
C(CHa)s).

13C NMR (101 MHz, CDCls): 6= 171.1,171.0,170.8, 170.5,170.3,170.1, 170.1, 169.4, 169.0,
168.9 (AcC=0, 'BUC=0, NHC=0), 156.0 (NHC=0), 143.8, 141.2, 141.2, 136.4 (Cqarom),
129.3, 128.6 (Ph-Carom), 127.7 (FM0C-Carom), 127.0 (FM0c-Carom, Ph-Carom), 125.2, 119.9

(FMOC-Carom), 100.9 (C-1), 82.7 (C(CHa)3), 77.9 (C-1), 76.2 (C-4), 74.9 (C-5), 72.5 (C-3), 70.9
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(C-39), 70.7, 70.7 (C-2, C-5°), 69.0 (C-2°), 67.1 (Fmoc-CH,), 66.5 (C-4°), 61.7 (C-6), 60.8
(C-6%), 56.0 (CHNHAsn), 49.7 (CHNHFmoc), 47.0 (Fmoc-CH), 38.3 (Asn-CH,), 38.0

(Phe-CHy), 27.8 (C(CHs)s), 20.8, 20.6, 20.6, 20.6, 20.5 (CHs).

[a]3) = + 3.2 (c = 1, CHCI3). Mass Anal. Calcd for CssHssN3O2s [M+Na]*: m/z 1198.42141;
HRMS found [M+Na]*: m/z 1198.42103. Anal. Calcd for CsgHsgN3023 C: 59.23%, H: 5.91%,

N: 3.57%; found C:  59.13%, H: 6.13%, N: 3.30%.

N2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]phenylalaninyl]-N-(2,2°,3,3°,4,6,6’-hepta-O-

B-D-maltosyl)-L-asparagine-tert-butyl ester (4f)

OAc /@
Aco/é% OAc

AcO H H =
AcO O N N R
A0 Y NHFmoc

0]

A

According to General Procedure D, 4f was obtained from 3f and Fmoc-L-Phe-OH as a colorless

solid. Yield: 78% (Procedure D1)/67% (Procedure D2).

IH NMR (300 MHz, CDCl3): & = 7.75 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.49-7.58 (m, 2H,
FmMoc-Harom), 7.39 (td, J = 7.2 Hz, J = 3.5 Hz, 2H, FMoc-Harom), 7.26-7.32 (M, 4H, Ph-Harom,
Fmoc-Harom), 7.17-7.24 (M, 3H, Ph-Harom), 7.11 (d, J = 7.4 Hz, 1H, CHNHFmoc), 6.52 (d,
J=9.1Hz, 1H, C-1-NH), 5.53 (d, J = 8.9 Hz, 1H, CHNHAsN), 5.25-5.39 (m, 3H, H-1¢, H-3",
H-3), 5.08-5.17 (m, 1H, H-1), 5.00-5.08 (m, 1H, H-4°), 4.84 (dd, J»3 = 10.5 Hz,
3y - = 4.0 Hz, 1H, H-2), 4.72-4.80 (m, 1H, H-2), 4.55-4.64 (m, 1H, CHNHFmoc), 4.43 — 4.55
(m, 1H, CHNHAsn), 4.28-4.43 (m, 3H, H-6a, Fmoc-CHy), 4.14-4.28 (m, 3H, H-6b, H-6a",

Fmoc-CH), 4.03 (dd, Jeb-ca- = 12.4 Hz, Jep-s = 2.1 Hz, 1H, H-6b%), 3.84-3.94 (m, 2H, H-4,
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H-5%), 3.59-3.69 (m, 1H, H-5), 3.19 (dd, J = 13.8 Hz, J = 5.3 Hz, 1H, Asn-CH), 2.97 (dd,
J=13.9Hz, J=8.2 Hz, 1H, Asn-CH), 2.77 (dd, J = 15.6 Hz, J = 3.9 Hz, 2H, Phe-CHz), 2.69
(dd, J = 16.0 Hz, J = 5.1 Hz, 2H, Phe-CHy), 2.06, 2.05, 2.04, 2.02, 2.00, 1.99 , 1.95 (s, 21H,

CHs3), 1.43 (s, 9H, C(CHs)3).

13C NMR (75 MHz, CDCls): 6 = 171.0, 170.9, 170.8, 170.6, 170.5, 170.4, 169.9, 169.8, 169.4,
169.0 (AcC=0, 'BuC=0, NHC=0), 156.0 (NHC=0), 43.8, 143.8, 141.2, 136.3 (Cqg,arom), 129.3,
128.6 (Ph-Carom), 127.7, (Fmoc-Carom), 127.0 (Ph-Carom, Fmoc-Caom), 125.1, 119.9
(Fmoc-Carom), 95.5 (C-1¢), 82.8 (C(CHa)s3), 77.6 (C-1), 75.1 (C-3), 74.2 (C-5), 72.5 (C-5), 71.2
(C-2), 70.0 (C-2°), 69.3 (C-3°), 68.5 (C-4), 67.9 (C-4°), 67.0 (Fmoc-CHy), 62.4 (C-6), 61.4
(C-6°), 56.1 (CHNHAsn), 56.0, 49.7 (CHNHFmoc), 47.1 (Fmoc-CH), 38.2 (Asn-CHy), 38.0

(Phe-CHy), 27.8 (C(CHa)s), 20.8, 20.6, 20.6 (CH).

[a]3) = + 4.7 (c = 1, CHCI3). Mass Anal. Calcd for CssHssN3O2s [M+Na]*: m/z 1198.42141;
HRMS found [M+Na]*: m/z 1198.41999. Anal. Calcd for CsgHsgN3023 C: 59.23%, H: 5.91%,

N: 3.57%; found C: 59.28%, H: 6.26%, N: 3.20%.
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NZ2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]tryptophyl]-N-(2,3,4,6-tetra-O-acetyl-B-b-

glucopyranosyl)-L-asparagine-tert-butyl ester (5a)

OAc Pl

AcO O H H :
AcO \[(\’ \[(\NHFmoc
AcO g N ©

0]

According to General Procedure D, 5a was obtained from 3a and Fmoc-L-Trp-OH as a colorless

solid. Yield: 53% (Procedure D1)/66% (Procedure D2).

IH NMR (400 MHz, CDCls): = 8.38 (br. s., 1H, Trp-NH), 7.74 (d, J = 7.6 Hz, 2H,
Fmoc-Harom), 7.65 (d, J = 7.8 Hz, 1H, Trp-Harom), 7.50-7.58, 7.35-7.41 (m, 4H, H-Fmoc),
7.25-7.35 (m, 3H, Trp-Harom, FMoc-Harom), 7.18-7.23, 7.10-7.15 (m, 3H, Trp-Harom), 7.03 (d,

J

0.7 Hz, 1H, Trp-Harom), 6.98 (d, J = 6.4 Hz, 1H, CHNHAsn/CHNHFmoc), 6.39 (d,
J = 6.1 Hz, 1H, C-1-NH), 5.46-5.55 (m, 1H, CHNHAsn/CHNHFmoc), 5.20-5.29 (m, 1H,
H-3), 5.07-5.14 (m, 1H, H-1), 4.97-5.04 (m, 1H, H-4), 4.86-4.94 (m, 1H, H-2), 4.51-4.61 (m,
2H, CHNHFmoc, CHNHAsn), 4.38-4.46 (m, 1H, Fmoc-CH3), 4.31-4.37 (m, 1H, Fmoc-CHy),
4.28 (dd, Jeasb = 12.5 Hz, Jeas = 4.8 Hz, 1H, H-6a), 4.15-4.22 (m, 1H, Fmoc-CH), 3.98-4.08
(m, 1H, H-6b), 3.65-3.75 (m, 1H, H-5), 3.39 (dd, J = 14.7 Hz, J = 5.7 Hz, 1H, Trp-CHy),
3.15-3.25 (m, 1H, Trp-CHy), 2.61-2.73 (m, 1H, Asn-CHy), 2.42-2.55 (m, 1H, Asn-CHy), 2.03,

2.02, 2.00, 1.99 (s, 12H, CHs), 1.39 (s, 9H, C(CHs)s).

13C NMR (101 MHz, CDCls): 6 =171.3, 170.8, 170.7, 170.5, 169.9, 169.5, 169.0 (AcC=0,
‘BuC=0, NHC=0) , 156.0 (NHC=0), 143.9, 143.7, 141.2, 136.2 (Cgarom), 127.7, 127.1, 125.2
(Fmoc-Carom), 123.1, 122.3 (Trp-Carom), 119.9 (Fmoc-Carom), 119.7, 118.9, 111.4 (Trp-Carom),

110.0 (Cqarom), 82.5 (C(CHa)3), 78.0 (C-1), 73.7 (C-5), 72.7 (C-3), 70.4 (C-2), 68.1 (C-4), 67.1
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(Fmoc-CHy), 61.6 (C-6), 55.4 (CHNHFmoc), 49.4 (CHNHAsn), 47.1 (Fmoc-CH), 37.8

(Asn-CHy), 27.9 (Trp-CHz), 27.8 (C(CHa)s), 20.6, 20.6, 20.5 (CHs).

[a]3) = + 13.1 (c = 1, CHCI3). Mass Anal. Calcd for CagHsaN4O15 [M+Na]*: m/z 949.34799;
HRMS found [M+Na]": m/z 949.34806. Anal. Calcd for C4gHs4N4O15 C: 62:19%, H: 5.87%,

N: 6:04%:; found C: 61.82%, H: 6.19%, N: 5.73%.

N2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]tryptophyl]-N-(2,3,4,6-tetra-O-acetyl-p-p-

galactopyranosyl)-L-asparagine-tert-butyl ester (5b)

AcO _OAc N

o H H H
N N
AcO 7 NHFmoc
> \[(\; \[(\
) O& @)

0]

According to General Procedure D, 5b was obtained from 3b and Fmoc-L-Trp-OH as a white-

yellow solid. Yield: 52% (Procedure D1)/75% (Procedure D2).

IH NMR (300 MHz, CDCls): 6= 8.33 (br. s., 1H, Trp-NH), 7.74 (d, J = 7.5 Hz, 2H,
Fmoc-Harom), 7.67 (d, J = 7.6 Hz, 1H, Trp-Harom), 7.47-7.58 (m, 2H, Fmoc-Harom), 7.32—7.42
(m, 3H, Fmoc-Harom, Trp-Harom), 7.26-7.31 (M, 2H, Fmoc-Harom), 7.16—7.23, 7.08-7.15 (m, 2H,
Trp-Harom), 7.06 (br. s., 1H, Trp-Harom), 7.02 (d, J = 7.6 Hz, 1H, CHNHAsN), 6.44-6.56 (m, 1H,
C-1-NH), 5.51 (d, J = 5.8 Hz, 1H, CHNHFmoc), 5.35-5.43 (m, 1H, H-4), 5.02-5.17 (m, 3H,
H-1, H-2, H-3), 4.48-4.66 (m, 2H, CHNHFmoc, CHNHAsn), 4.28-4.45 (m, 2H, Fmoc-CH>),

4.13-4.22 (m, 2H, Fmoc-CH, H-6a), 4.01-4.13 (m, 1H, H-6b), 3.90-3.99 (ddd, 1H, H-5), 3.36
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(dd, J =14.9 Hz, J =6.2 Hz, 1H, Trp-CHy), 3.25 (dd, J = 14.1 Hz, J = 4.4 Hz, 1H, Trp-CH>),
2.63-2.77 (M, 1H, Asn-CHy), 2.48-2.62 (m, 1H, Asn-CH,), 2.04, 2.03, 1.99, 1.97 (s, 12H, CHs),

1.40 (s, 9H, C(CHba)3).

13C NMR (75 MHz, CDCls): & = 171.3, 171.0, 170.6, 170.4, 170.5, 170.0, 169.8, 169.1
(AcC=0, 'BuC=0, NHC=0), 155.9 (NHC=0), 143.9, 143.7, 141.2, 136.2 (Cqarom), 127.6
(FmMoc-Carom), 127.5 (Cg.arom), 127.0, 125.2 (FMOC-Carom), 125.1, 123.1, 122.3(Trp-Carom), 119.9
(Fmoc-Carom), 119.7, 118.8, 111.4 (Trp-Carom), 110.1 (Cq,arom), 82.5 (C(CHs)s), 78.4 (C-1), 72.5
(C-5), 70.8 (C-3), 68.1, 67.9 (C-2), 67.2 (C-4), 67.0 (Fmoc-CH,), 61.3 (C-6), 55.6
(CHNHFmoc), 49.4 (CHNHAsn), 47.1 (Fmoc-CH), 37.8 (Asn-CHz), 28.0 (Trp-CH>), 27.8
(C(CHa)s), 20.7, 20.5, 20.4 (CHs).

[a]2 = +17.1 (c = 1, CHCI3). Mass Anal. Calcd for CasHsaN4O1s [M+Na]*: m/z 949.34799;
HRMS found [M+Na]*: m/z 949.34745. Anal. Calcd for C4gHs4N4O15 C: 62:19%, H: 5.87%,

N: 6:04%; found C: 62.30%, H: 6.34%, N: 5.66%.

NZ2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]tryptophyl]-N-(2,3,4,6-tetra-O-acetyl-B-b-

mannopyranosyl)-L-asparagine-tert-butyl ester (5¢)

~NH

AcO\ P4 H H :
AcO N N '
AcO j(\’ \[(\N HFmoc
R O

(e} ™
o o

According to General Procedure D, 5¢ was obtained from 3c and Fmoc-L-Trp-OH as a white-

yellow solid. Yield: 89% (Procedure D1)/62% (Procedure D2).
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IH NMR (400 MHz, CDCl3): & = 8.45 (br. s., 1H, Trp-NH), 7.74 (d, J = 7.6 Hz, 2H,
Fmoc-Harom), 7.63 (d, J = 7.6 Hz, 1H, Trp-Harom), 7.53 (dd, J = 15.4 Hz, J = 7.3 Hz, 2H,
Fmoc-Harom), 7.36-7.41 (m, 2H, Fmoc-Harom), 7.34 (d, J = 8.1 Hz, 1H, Trp-Harom), 7.26-7.31
(m, 2H, FmMoc-Harom), 7.14-7.20, 7.09-7.14 (m, 2H, H-Trp), 7.01-7.08 (m, 1H, CHNHASsN,
Trp-Harom), 6.93 (d, J = 7.7 Hz, 1H, C-1-NH), 5.65 (d, J = 6.1 Hz, 1H, CHNHFmoc), 5.36-5.42
(m, 1H, H-1), 5.29-5.33 (m, 1H, H-2), 5.19-5.27 (m, 1H, H-4), 5.08 (dd, Js4 = 10.0 Hz,
J3p» = 3.3 Hz, 1H, H-3), 4.55-4.66 (m, 1H, CHNHFmoc), 4.37-4.49 (m, 2H, Fmoc-CHa,
CHNHAsN), 4.34 (dd, J = 12.4 Hz, J = 5.3 Hz, 2H, Fmoc-CHz, H-6a), 4.14-4.21 (m, 1H,
Fmoc-CH), 4.06-4.11 (m, 1H, H-6b), 3.74 (ddd, J = 9.9 Hz, J = 5.1 Hz, J = 2.0 Hz, 1H, H-5),
3.37 (dd, J = 14.6 Hz, J = 4.7 Hz, 1H, Trp-CH), 3.21 (dd, J = 14.4 Hz, J = 3.9 Hz, 1H,
Trp-CHy), 2.57-2.73 (m, 2H, Asn-CHy), 2.05, 2.03, 1.99, 1.98 (s, 12H, CHs), 1.40 (s, 9H,

C(CHa)3).

13C NMR (101 MHz, CDCls): & = 171.8, 170.7, 170.7, 170.0, 169.7, 169.4, 169.1 (AcC=0,
‘BuC=0, NHC=0), 156.1 (NHC=0), 143.8, 143.7, 141.2, 136.1 (Cqarom), 127.7 (FMOC-Carom),
127.6 (Cqarom), 127.1, 125.1 (FMOc-Carom), 123.3, 122.1 (Trp-Carom), 119.9 (FMOC-Carom), 119.8,
118.7, 111.3 (Trp-Carom), 109.8 (Cqarom), 83.1 (C(CHa)s), 77.2, 76.2 (C-1), 74.3 (C-5), 71.6
(C-2), 69.6 (C-3), 67.1 (Fmoc-CHy), 65.2 (C-4), 62.1 (C-6), 55.5 (CHNHFmoc), 49.5
(CHNHAsn), 47.0 (Fmoc-CH), 38.3 (Asn-CH), 28.0 (Trp-CHy), 27.8 (C(CHs)s), 20.9, 20.7,

20.6, 20.6 (CHs).

[a]3) = + 4.1 (c = 0.5, CHCI3). Mass Anal. Calcd for CssHssNsO15 [M+Na]*: m/z 949.34799;
HRMS found [M+Na]*: m/z 949.34594. Anal. Calcd for CsHsaN4O1s C: 62:19%, H: 5.87%,

N: 6:04%:; found C: 62.17%, H: 6.11%, N: 5.89%.
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NZ2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]tryptophyl]-N-(2,2°,3,3°,4,6,6°-hepta-O-B-b-

cellobiosyl)-L-asparagine-tert-butyl ester (5d)

NH

~
Ag\(go/éS/AcO j(\’ W/\NHFmoc

O

A

According to General Procedure D, 5d was from 3d and Fmoc-L-Trp-OH obtained as a white-

yellow solid. Yield: 38% (Procedure D1)/59% (Procedure D2).

IH NMR (400 MHz, CDCl3): & = 8.39 (br. s., 1H, Trp-NH), 7.74 (d, J = 7.5 Hz, 2H, Fmoc-
Harom), 7.65 (d, J = 7.5 Hz, 1H, Trp-Harom), 7.49-7.57 (M, 2H, Fmoc-Harom), 7.35-7.41 (m, 2H,
Fmoc-Harom), 7.26—7.35 (m, 3H, Trp-Harom, FMoc-Harom), 7.15-7.22, 7.09-7.14 (m, 2H, Trp-
Harom), 7.07 (br. s., 1H, Trp-Harom), 7.03 (d, J = 6.1 Hz, 1H, CHNHAsN), 6.46 (d, J = 6.9 Hz,
1H, C-1-NH), 5.57 (d, J = 5.0 Hz, 1H, CHNHFmoc), 5.16-5.22 (m, 1H, H-3), 5.09-5.15 (m,
1H, H-3%), 5.01-5.08 (m, 2H, H-4°, H-1), 4.90 (dd, J = 9.3 Hz, J = 8.2 Hz, 1H, H-2°),
4.79-4.87 (m, 1H, H-2), 457-4.63 (m, 1H, CHNHFmoc), 4.50-4.56 (m, 1H, CHNHAsn),
4.27-4.46 (m, 5H, Fmoc-CHz, H-6a, H-6b, H-1¢), 4.12-4.22 (m, 2H, Fmoc-CH, H-6a°),
3.90-3.99 (m, 1H, H-6b%), 3.56-3.68 (m, 3H, H-5°, H-5, H-4), 3.36 (dd, J = 14.9 Hz,
J = 6.7 Hz, 1H, Trp-CHy), 3.17-3.30 (m, 1H, Trp-CHy), 2.59-2.72 (m, 1H, Asn-CHy),
2.44-2.56 (m, 1H, Asn-CH>), 2.05, 2.01, 2.01, 2.00, 1.97, 1.96 (s, 21H, CHzs), 1.39 (s, 9H,

C(CHa)3).

13C NMR (101 MHz, CDCls): §=171.4,171.3,171.1, 170.9, 170.7, 170.5, 170.2, 170.0, 169.5,
169.3, 168.9 (AcC=0, 'BuC=0, NHC=0), 156.0 (NHC=0), 143.7, 141.2, 141.2, 136.2

(Cqarom), 127.7 (FMOC-Carom), 127.5 (Cqarom), 127.1, 125.2 (FMOC-Carom), 124.2, 123.1, 122.2
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(Trp-Carom), 119.9 (FMoc-Carom), 119.7, 118.8 (Trp-Carom), 111.4 (Cqarom), 100.6 (C-1°), 82.6
(C(CH3)3), 77.9 (C-1), 76.3 (C-5), 74.8 (C-5), 72.8 (C-3), 72.2 (C-3°), 72.0 (C-4), 71.5 (C-2°),
70.6 (C-2), 67.7 (C-4’), 67.1 (Fmoc-CH>), 61.6 (C-6), 61.5 (C-6"), 55.5 (CHNHFmoc), 49.5
(CHNHAsN), 47.1 (Fmoc-CH), 37.9 (Asn-CHy), 28.0 (Trp-CHy), 27.8 (C(CHa)3), 20.8, 20.6,

20.5, 20.5, 20.4 (CHs).

[a]3) = +1.1 (c =1, CHCI3). Mass Anal. Calcd for CeoH7oN4O23 [M+Na]*: m/z 1237.43231;
HRMS found [M+Na]*: m/z 1237.43069. Anal. Calcd for CeoH7oN4O23 C: 59.30%, H: 5.81%,

N: 4.61%; found C: 59.18%, H: 6.15%, N: 4.43%.

N2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]tryptophyl]-N-(2,2°,3,3°,4,6,6’-hepta-O-B-D-

lactosyl)-L-asparagine-tert-butyl ester (5e)

AcO OAc =~ NH

gVVAco 71/\’ m/\NHFmoc

© 00 ©

According to General Procedure D, 5e was obtained from 3e and Fmoc-L-Trp-OH as a white

solid. Yield: 78% (Procedure D1)/66% (Procedure D2).

IH NMR (400 MHz, CDCls): § = 8.38 (br. s., 1H, Trp-NH), 7.74 (d, J = 7.6 Hz, 2H,
Fmoc-Harom), 7.65 (d, J = 7.3 Hz, 1H, Trp-Harom), 7.49-7.58, 7.36-7.41 (m, 4H, FMoc-Harom),
7.33 (d, J = 8.2 Hz, 1H, Trp-Harom), 7.26-7.30 (M, 2H, Fmoc-Harom), 7.16-7.21, 7.09-7.14 (m,
2H, Trp-Harom), 7.06 (br. s., 1H, Trp-Harom), 7.02 (d, J = 6.0 Hz, 1H, CHNHAsn), 6.42 (d,

J = 6.6 Hz, 1H, C-1-NH), 5.56 (d, J = 5.4 Hz, 1H, CHNHFmoc), 5.32-5.34 (m, 1H, H-4°),
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5.18-5.25 (m, 1H, H-3), 5.02-5.13 (m, 2H, H-1, H-2), 4.93 (dd, J3-»- = 10.4 Hz, J3-4- = 3.4 Hz,
1H, H-3°), 4.79-4.87 (m, 1H, H-2), 4.57-4.63 (m, 1H, CHNHFmoc), 4.50-4.55 (m, 1H,
CHNHAGsN), 4.28-4.46 (m, 4H, H-6a, Fmoc-CHo, H-1°), 4.14-4.22 (m, 2H, Fmoc-CH, H-6b),
4.01-4.08 (m, 2H, H6a‘, H-6b), 3.79-3.86 (m, 1H, H-5%), 3.65-3.71 (m, 1H, H-4), 3.59-3.65
(m, 1H, H-5), 3.36 (dd, J = 14.8 Hz, J = 6.2 Hz, 1H, Trp-CH), 3.18-3.28 (m, 1H, Trp-CHy),
2.59-2.70 (m, 1H, Asn-CH>), 2.43-2.55 (m, 1H, Asn-CH>), 2.14, 2.04, 2.03, 2.02, 1.99, 1.96

(s, 21H, CHs), 1.39 (s, 9H, C(CHa)3).

13C NMR (101 MHz, CDCls): & = 171.3, 171.0, 170.7, 170.3, 170.1, 170.1, 169.4, 169.0
(AcC=0, 'BuC=0, NHC=0), 156.0 (NHC=0), 143.9, 143.7, 141.2, 136.2 (Cqarom), 127.7
(FMOC-Carom), 127.5 (Cqarom), 127.1, 125.2 (FMoc-Carom), 123.0, 122.2 (Trp-Carom), 119.9
(FMoc-Carom), 119.7, 118.8, 111.4 (Trp-Carom), 110.1 (Cg,arom), 100.9 (C-1°), 82.6 (C(CHs)a),
77.9 (C-1), 76.0 (C-4), 74.8 (C-5), 72.5 (C-3), 70.9 (C-5°), 70.7 (C-3¢, C-2), 69.0 (C-2°), 67.1
(Fmoc-CHy), 66.6 (C-6), 61.7 (C-6), 55.5 (CHNHFmoc), 49.5 (CHNHAsn), 47.1 (Fmoc-CH),

37.9 (Asn-CHy), 28.0 (Trp-CHy), 27.8 (C(CHs)s), 20.8, 20.7, 20.6, 20.6, 20.5 (CHs).

[@]3) =+ 1.7 (c = 0.5, CHCI3). Mass Anal. Calcd for CeoH7oN4O23 [M+Na]*: m/z 1237.43231;
HRMS found [M+Na]*: m/z 1237.43024. Anal. Calcd for CeoH7oN4O23 C: 59.30%, H: 5.81%,

N: 4.61%; found C: 59.03%, H: 5.96%, N: 4.60%.
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NZ2-[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]tryptophyl]-N-(2,2°,3,3°,4,6,6°-hepta-O-B-b-

maltosyl)-L-asparagine-tert-butyl ester (5f)

OAc
NH
A0~ O OAc X
o =
AcO O H H B
A20 71/\’ m/‘NHFmoc

B

According to General Procedure D, 5f was obtained from 3f and Fmoc-L-Trp-OH as a white-

yellow solid. Yield: 59% (Procedure D1)/73% (Procedure D2).

IH NMR (400 MHz, CDCls): & = 8.45 (br. s., 1H, Trp-NH), 7.75 (d, J = 7.5 Hz, 2H,
Fmoc-Harom), 7.65 (d, J = 7.5 Hz, 1H, Trp-Harom), 7.50-7.58, 7.35-7.42 (m, 4H, Fmoc-Harom),
7.25-7.35 (m, 3H, Fmoc-Harom, Trp-Harom), 7.16-7.22, 7.09-7.15 (m, 2H, Trp-Harom), 7.05 (br.
s., 1H, Trp-Harom), 7.02 (d, J = 6.6 Hz, 1H, CHNHAsn), 6.36 (d, J = 7.8 Hz, 1H, C-1-NH), 5.53
(d, J = 6.2 Hz, 1H, CHNHFmoc), 5.32-5.39 (m, 2H, H-1¢, H-3%), 5.26-5.32 (m, 1H, H-3),
5.03-5.14 (m, 2H, H-1, H-4¢), 4.84 (dd, J»3- = 10.6 Hz, Jo-1- = 4.0 Hz, 1H, H-2¢), 4.71-4.79
(m, 1H, H-2), 450-4.62 (m, 2H, CHNHFmoc, CHNHAsn), 4.30-4.46 (m, 3H, H-6a,
Fmoc-CHy), 4.16-4.27 (m, 3H, H-6b, H-6a‘, Fmoc-CH), 4.06 (dd, Jevex = 12.6 Hz,
Jov.s = 1.8 Hz, 1H, H-6b*), 3.86-3.95 (m, 2H, H-4, H-5%), 3.62-3.70 (m, 1H, H-5), 3.36 (dd,
J=149 Hz, J =6.2 Hz, 1H, Trp-CH>), 3.18 — 3.28 (m, 1H, Trp-CH>), 2.59-2.71, 2.42-2.56

(m, 2H, Asn-CHy), 2.07, 2.05, 2.04, 2.03, 2.02, 2.00, 1.99 (s, 21H, CHs), 1.40 (s, 9H, C(CH3)s).

13C NMR (101 MHz, CDCls): & = 171.4, 170.8, 170.6, 169.9, 169.8, 169.4, 169.0 (AcC=0,
‘BuC=0, NHC=0), 156.0 (NHC=0), 143.9, 143.7, 141.3, 141.2, 136.2 (Cgarom), 127.7
(Fmoc-Carom), 127.6 (Cg,arom), 127.1 (Trp-Carom), 125.2 (Fmoc-Carom), 123.0, 122.2 (Trp-Carom),

119.9 (FMoC-Carom), 119.7, 118.8, 111.4 (Trp-Carom), 110.0 (Cqarom), 95.5 (C-19), 82.6
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(C(CHs)s), 77.6 (C-1), 75.1 (C-3), 74.2 (C-5), 72.5 (C-5%), 71.2 (C-2), 69.9 (C-2%), 69.3 (C-39),
68.5 (C-4), 68.0 (C-4°), 67.1 (Fmoc-CHy), 62.5 (C-6), 61.4 (C-6°), 55.5 (CHNHAsn), 49.4
(CHNHFmoc), 47.1 (Fmoc-CH), 37.8 (Asn-CHy), 27.9 (Trp-CHy), 27.8 (C(CHs)s), 20.8, 20.8,

20.7, 20.6, 20.5 (CHs).

[a]3) = +42.1 (c = 1, CHCIls). Mass Anal. Calcd for CeoH70N4Oz3 [M+Na]*: m/z 1237.43231;
HRMS found [M+Na]*: m/z 1237.43272. Anal. Calcd for CeoH7oN4O23 C: 59.30%, H: 5.81%,

N: 4.61%; found C: 59.11%, H: 6.00%, N: 4.58%.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]phenylalaninyl]-N-(2,3,4,6-

tetra-O-acetyl-p-p-glucopyranosyl)-L-asparagine-tert-butyl ester (6a)

According to General Procedure D, 6a was obtained from 4a and Fmoc-L-Ala-OH as a colorless

solid. Yield: 82% (Procedure D1)/75% (Procedure D2).

IH NMR (400 MHz, CDCls): § = 7.76 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.55-7.63, 7.34-7.45,
7.27-7.33 (m, 6H, FMOC-Harom), 7.21-7.23 (M, 2H, Ph-Harom), 7.12-7.19 (m, 3H, Ph-Harom),
6.99 (d, J = 7.7 Hz, 1H, CHNHPhe), 6.89 (d, J = 8.7 Hz, 1H, C-1-NH), 6.63 (d,
J = 6.6 Hz, 1H, CHNHAsn), 5.50 (d, J = 6.4 Hz, 1H, CHNHFmoc), 5.26 (dd, J = 16.6 Hz,
J=6.6 Hz, 1H, H-3), 5.13-5.18 (m, 1H, H-1), 4.94-5.03 (m, 2H, H-4, H-2), 4.58-4.68 (m, 2H,
CHNHPhe, CHNHASsN), 4.28-4.42 (m, 3H, Fmoc-CHa, H-6b), 4.15-4.24 (m, 2H, CHNHFmoc,
Fmoc-CH), 3.98 (dd, J = 12.3 Hz, J = 1.8 Hz, 1H, H-6a), 3.70-3.76 (m, 1H, H-5), 3.22 (dd,

J =14.0 Hz, J = 5.6 Hz, 1H, Asn- CH2), 2.97 (dd, J = 13.9 Hz, J = 8.1 Hz, 1H, Asn-CHy),
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2.66-2.76 (M., 2H, Phe-CH,), 2.01-2.06 (m, 9H, CHs), 1.94 (s, 3H, CHs), 1.44 (s, 9H,

C(CHa)3), 1.33 (d, J = 6.6 Hz, 3H, Ala-CHs3).

13C NMR (101 MHz, CDCls): 6 = 172.2, 171.1, 170.9, 170.7, 170.4, 169.9, 169.5, 168.9
(AcC=0, 'BuC=0, NHC=0), 155.9 (NHC=0), 143.8, 141.3, 136.1 (Cqarom), 129.2, 128.6
(Ph-Carom), 127.7 (Ph-Carom, FMOoc-Carom), 127.1, 125.1, 120.0 (FMoc-Carom), 82.7 (C(CH3)3),
78.0 (C-1), 73.8 (C-5), 72.9 (C-3), 70.3, 68.2 (C-4, C-2), 67.1 (Fmoc-CH>), 61.6 (C-6), 54.5
(CHNHAsN),

50.4 (CHNHFmoc), 49.7 (CHNHPhe), 47.1 (Fmoc-CH), 38.1 (Phe-CHy), 37.7 (Asn-CHy), 27.9

(C(CHs)3), 20.8, 20.7, 20.6, 20.5 (CHs), 18.7 (Ala-CHs).

[a]2 = + 5.2 (c = 1, CHCI3). Mass Anal. Calcd for CasHssN4O1s [M+Na]*: m/z 981.37406;
HRMS found [M+Na]*: m/z 981.37274. Anal. Calcd for C49HssN4O1s C: 61.37%, H: 6.10%,

N: 5.84%:; found 61.31%, H: 6.34%, N: 5.46%.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]phenylalaninyl]-N-(2,3,4,6-

tetra-O-acetyl-p-p-galactopyranosyl)-L-asparagine-tert-butyl ester (6b)

AcO OAc /@
AcO 7 NH
AcO 7OW/\:: 701/\ NHFmoc
40\ ’ °

According to General Procedure D, 6b was obtained from 4b and Fmoc-L-Ala-OH as a colorless

solid. Yield: 76% (Procedure D1)/72% (Procedure D2).

'H NMR (300 MHz, CDCls): 8 = 7.75 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.54-7.62, 7.35-7.43,

7.27-7.34 (m, 6H, Fmoc-Harom), 7.12-7.24 (M, 5H, Ph-Harom), 7.03 (d, J = 7.6 Hz, 1H,
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CHNHAsSn/CHNHPhe), 6.90 (d, J = 7.2 Hz, 1H, C-1-NH), 6.65 (d, J = 7.1 Hz, 1H,
CHNHAsn/CHNHPhe), 5.51 (d, J = 6.0 Hz, 1H, CHNHFmoc), 5.36 (d, J = 3.0 Hz, 1H, H-3),
5.10-5.21 (m, 2H, H-4, H-1), 5.02-5.09 (m, 1H, H-2), 4.57-4.69 (m, 2H, CHNHAsn,
CHNHPhe),

441 (dd, J = 10.3 Hz, J = 7.3 Hz, 1H, Fmoc-CH>), 4.23-4.33 (m, 2H, Fmoc-CH., H-6a),
4.12-4.23 (m, 2H, CHNHFmoc, Fmoc-CH), 3.86-4.00 (m, 2H, H-5, H-6b), 3.26 (dd,
J =14.0 Hz, J = 5.1 Hz, 1H, Asn-CH>), 2.98 (dd, J = 14.0 Hz, J = 8.7 Hz, 1H, Asn-CH>),
2.69-2.77 (m, 2H, Phe-CHy), 2.06, 2.05, 1.91 (s, 12H, CHs), 1.45 (s, 9H, C(CH3)3), 1.34

(d, J =6.6 Hz, 3H, Ala-CHz).

13C NMR (75 MHz, CDCl3): & = 172.2 , 171.0, 170.9, 170.7, 170.5, 170.0, 169.8, 169.0
(AcC=0, 'BuC=0, NHC=0), 155.9 (NHC=0), 143.8, 143.8, 141.3, 136.3 (Cqarom), 129.2,
128.6 (Ph-Caom), 127.7 (Ph-Carom, Fmoc-Carom), 127.1, 125.1, 120.0 (Fmoc-Carom), 82.7
(C(CHg)a3), 78.4 (C-1), 72.6 (C-5), 71.0 (C-2), 67.9 (C-4), 67.2 (C-3), 67.0 (Fmoc-CHz), 61.3
(C-6), 54.8 (CHNHAsN), 50.5 (CHNHFmoc), 49.8 (CHNHPhe), 47.1 (Fmoc-CH), 38.0 (Asn-

CHy), 37.7 (Phe-CHy), 27.9 (C(CHs)s), 20.8, 20.5, 20.2 (CHs), 18.8 (Ala-CHs).

[a] = +32.9 (c = 1, CHCI3). Mass Anal. Calcd for Ca9HssN4O1s [M+Na]*: m/z 981.37400;
HRMS found [M+Na]": m/z 981.37402. Anal. Calcd for C4gHssN4O16 C: 61.37%, H: 6.10%,

N: 5.84%; found C: 61.27%, H: 6.22%, N: 5.78%.
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NZ2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]phenylalaninyl]-N-(2,3,4,6-

tetra-O-acetyl-p-D-mannopyranosyl)-L-asparagine-tert-butyl ester (6c¢)

g

S P
AcO N N
AcO j(\’ j(‘NH
Ofo 0 O)\rNHFmoc

According to General Procedure D, 6¢ was obtained from 4c and Fmoc-L-Ala-OH as a colorless

solid. Yield: 64% (Procedure D1)/60% (Procedure D2).

IH NMR (600 MHz, CDCl3): & = 7.75 (d, J = 7.7 Hz, 2H, Fmoc-Harom), 7.57 (d, J = 6.8 Hz,
2H, Fmoc-Harom), 7.36—7.40 (m, 2H, Fmoc-Harom), 7.27—7.35 (m, 4H, Fmoc-Harom, CHNHPhe,
C-1-NH), 7.17-7.22, 7.10-7.14 (m, 5H, Ph-Harom), 7.01 (d, J = 6.1 Hz, 1H, CHNHAsn), 5.46—
5.51 (m, 1H, H-1), 5.40 (d, J = 6.4 Hz, 1H, CHNHFmoc), 5.34-5.37 (m, 1H, H-2), 5.21-5.26
(m, 1H, H-4), 5.14 (dd, J34 = 10.1 Hz, J32 = 3.3 Hz, 1H, H-3), 4.73-4.79 (m, 1H, CHNHAsn),
4.50-4.55 (m, 1H, CHNHPhe), 4.35-4.44 (m, 2H, H-6a, Fmoc-CHy), 4.26-4.33 (m, 1H, Fmoc-
CH2), 418424 (m, 1H, CHNHFmoc), 4.14-418 (m, 1H, Fmoc-CH),
4.06-4.10 (m, 1H, H-6b), 3.78 (ddd, Js4 = 10.1 Hz, Js5 = 5.1 Hz, Js6 = 2.0 Hz, 1H, H-5), 3.21
(dd, J = 14.1 Hz, J = 5.0 Hz, 1H, Asn-CH>), 2.97 (dd, J = 14.0 Hz, J = 8.9 Hz, 1H, Asn-CH>),
2.74 (dd, J = 15.6 Hz, J = 2.6 Hz, 1H, Phe-CHy), 2.64-2.78 (m, 2H, Phe-CH>), 2.13, 2.02, 1.97,

1.93 (s, 12H, CHs), 1.42 (s, 9H, C(CHa)3), 1.28 (d, J = 5.9 Hz, 3H, Ala-CHs).

13C NMR (151 MHz, CDCls): & = 172.4, 171.1, 170.9, 170.5, 169.9, 169.6, 169.5, 169.1
(AcC=0, 'BuC=0, NHC=0), 155.8 (NHC=0) , 143.7, 143.7, 141.2, 136.2, 130.6 (Cqarom),
129.2, 1285 (Ph-Caom), 127.7, 127.1 (FMOC-Caom), 126.9 (Ph-Caom), 125.0, 119.9
(FMOC-Carom), 82.8 (C(CHa)3), 76.4 (C-1), 74.5 (C-5), 71.5 (C-3), 69.7 (C-2), 67.0 (Fmoc-CHy),
65.2 (C-4), 61.8 (C-6), 54.1 (CHNHAsn), 50.4 (CHNHFmoc), 49.4 (CHNHPhe), 47.0
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(Fmoc-CH), 37.9 (Asn-CHy), 37.7 (Phe-CHy), 27.8 (C(CHs)s), 20.8, 20.6, 20.6, 20.5 (CHs),

18.4 (Ala-CHs).

[a]3) = — 17.4 (c = 1, CHClIs). Mass Anal. Calcd for CagHssN4O16 [M+Na]*: m/z 981.37400;
HRMS found [M+Na]": m/z 981.37404. Anal. Calcd for C49HsgN4O16 C: 61.37%, H: 6.10%,

N: 5.84%; found C: 61.57%, H: 6.49%, N: 5.47%.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]phenylalaninyl]-N-(2,2°,3,3°,

4,6,6’-hepta-O-acetyl-p-D-cellobiosyl)-L-asparagine-tert-butyl ester (6d)

OAc OAc /@
AcO Ao m/\/ j(‘NH
¢ AcO ¢ N © O)\rNHFmoc

According to General Procedure D, 6d was obtained from 4d and Fmoc-L-Ala-OH as a colorless

solid. Yield: 75% (Procedure D1)/59% (Procedure D2).

IH NMR (700 MHz, CDCls): & = 7.74 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.55-7.60 (m, 2H,
Fmoc-Harom), 7.37 (td, J=7.4 Hz, J = 3.1 Hz, 2H, Fmoc-Harom), 7.26—-7.30 (m, 2H, Fmoc-Harom),
7.18-7.22, 7.15-7.18 (M, 4H, Ph-Harom), 7.10-7.15 (m, 2H, Ph-Harom, CHNHPhe), 6.98 (d,
J = 8.8 Hz, 1H, C-1-NH), 6.93 (d, J = 6.2 Hz, 1H, CHNHAsn), 5.66 (d, J = 7.1 Hz, 1H,
CHNHFmoc), 5.17 — 5.21 (m, 1H, H-3), 5.07-5.12 (m, 2H, H-3¢, H-1), 5.01-5.05 (m, 1H,
H-49), 4.81-4.93 (m, 2H, H-2¢, H-2), 4.66-4.71 (m, 1H, CHNHASsn), 4.54-4.59 (m, 1H,
CHNHPhe), 4.43 (d, J = 8.0 Hz, 1H, H-1¢), 4.35-4.40 (m, 1H, Fmoc-CH,), 4.32-4.34 (m, 1H,
H-6a), 4.30 (dd, Jeab = 12.5 Hz, Jars = 4.3 Hz, 1H, H-6a¢), 4.25-4.28 (m, 1H, Fmoc-CH>),

4.23 (dd, J=12.0 Hz, J = 5.4 Hz, 2H, H-6b, CHNHFmoc), 4.15-4.18 (m, 1H, Fmoc-CH), 3.91-
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395 (m, 1H, H-6b%), 3.63-3.67 (m, 1H, H-4), 3.60-3.63 (m, 1H, H-5),
3.55-3.59 (m, 1H, H-5%), 3.18 (dd, J = 14.0 Hz, J = 5.4 Hz, 1H, Asn-CH,), 2.93 (dd,
J =139 Hz, J = 8.3 Hz, 1H, Asn-CH,), 2.66-2.73 (m, 2H, Phe-CHy), 2.06, 2.01, 2.00, 1.99,

1.97,1.95, 1.92 (s, 21H, CHs), 1.42 (m, 9H, C(CHa)s), 1.31 (d, J = 6.5 Hz, 3H, Ala-CHs).

13C NMR (176 MHz, CDCla): § = 172.3, 170.8, 170.7, 170.6, 170.5, 170.4, 170.2, 169.5, 169.2,
168.9, 168.9 (AcC=0, 'BuC=0, NHC=0), 155.8 (NHC=0), 143.7, 143.7, 141.2, 136.2
(Cqarom), 129.2, 128.5 (Ph-Carom), 127.7, 127.7, 127.0 (FM0C-Carom), 126.9 (Ph-Carom), 125.1,
119.9 (FMoc-Carom), 100.6 (C-1°), 82.6 (C(CHa)s), 77.8 (C-1), 76.4 (C-4), 74.8 (C-5), 72.8
(C-3%), 72.4 (C-3), 71.8 (C-5%), 71.4 (C-2°), 70.5 (C-2), 67.6 (C-4°), 67.0 (Fmoc-CHy), 61.7
(C-6), 614 (C-6%), 54.4 (CHNHAsn), 50.3 (CHNHFmoc), 49.7 (CHNHPhe), 47.0
(Fmoc-CH), 38.0 (Phe-CHy), 37.8 (Asn-CHy), 27.8 (C(CHs)s), 20.8, 20.6, 20.5, 20.5, 20.4, 20.4,

20.4 (CHs), 18.7 (Ala-CHs).

[a]3) =— 2.0 (c = 0.5, CHCIs). Mass Anal. Calcd for Cg1H74N4O24 [M+Na]*: m/z 1269.45852;
HRMS found [M+Na]*: m/z 1269.45754. Anal. Calcd for Cs1H72N4O24 C: 58.68%, H: 5.98%,

N: 4.49%; found C: 58.68%, H: 6.22%, N: 4.23%.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]phenylalaninyl]-N-(2,2°,3,3°,

4,6,6’-hepta-O-acetyl-p-D-lactosyl)-L-asparagine-tert-butyl ester (6e)

AcO OAc OAc _/©
AcO AcO O NH
AcO AcO o oo © O}\rNHFmoc

According to General Procedure D, 6e was obtained from 4e and Fmoc-L-Ala-OH as a colorless

solid. Yield: 50% (Procedure D1)/70% (Procedure D2).

'H NMR (400 MHz, CDCls): 6 =7.75 (d, J = 7.6 Hz, 2H, Fmoc-Harom), 7.55-7.61, 7.35-7.41,
7.25-7.32 (m, 6H, Fmoc-Harom), 7.12-7.24 (m, 5H, Ph-Harom), 7.10 (d, J = 7.6 Hz, 1H,
CHNHPhe), 6.95 (d, J = 8.9 Hz, 1H, C-1-NH), 6.87 (d, J = 6.6 Hz, 1H, CHNHAsn), 5.61 (d,
J=7.0 Hz, 1H, CHNHFmoc), 5.30 (dd, Js 3 = 3.4 Hz, Ja-5: = 0.7 Hz, 1H, H-4%), 5.15-5.24 (m,
1H, H-3), 5.04-5.13 (m, 2H, H-1,H-2¢), 4.85-4.94 (m, 2H, H-2, H-3), 4.65-4.72 (m, 1H,
CHNHASsN), 4.54-4.60 (m, 1H, CHNHPhe), 4.41 (d, Ji-2- = 7.9 Hz, 1H, H-1¢), 4.32-4.39 (m,
1H, Fmoc-CH), 4.13-4.31 (m, 5H, H-6a, H-6b, Fmoc-CH;, Fmoc-CH, CHNHFmoc),
3.97-4.07 (m, 2H, H-6a‘, H-6b¢), 3.76-3.82 (M, 1H, H-5°), 3.60-3.71 (m, 2H, H-4, H-5), 3.20
(dd, J=13.9 Hz, J=5.4 Hz, 1H, Asn-CHy), 2.94 (dd, J = 13.9 Hz, J = 8.4 Hz, 1H, Asn-CH>),
2.64-2.75 (m, 2H, Phe-CH>), 2.12, 2.07, 2.01, 2.01, 2.00, 1.96, 1.94 (s, 21H, CHa), 1.43 (s, 9H,

C(CHa)s), 1.32 (d, J = 6.5 Hz, 3H, Ala-CHs).

13C NMR (101 MHz, CDCls): § = 172.3, 170.9, 170.8, 170.6, 170.5, 170.2, 170.1, 170.0, 169.4,
168.9, 168.9 (AcC=0, 'BuC=0, NHC=0), 155.8 (NHC=0), 143.8, 143.7, 141.2, 136.2
(Cqarom), 129.2, 128.5 (Ph-Carom), 127.7 (Ph-Carom), 127.0 (FMOC-Carom), 126.9 (Ph-Carom),
125.1, 120.0 (FMOC-Carom), 100.9 (C-1°), 82.6 (C(CHa)s), 77.8 (C-1), 76.2 (C-4), 74.8 (C-5),
72.7 (C-3), 70.9 (C-3°/C-5%), 70.6 (C-2), 70.6 (C-3°/C-5%), 69.0 (C-2*), 67.0 (Fmoc-CHy), 66.5
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(C-5%), 61.8 (C-6), 60.7 (C-6°), 54.4 (CHNHAsn), 50.4 (CHNHFmoc), 49.8 (CHNHPhe), 47.0
(Fmoc-CH), 38.0 (Phe-CHy), 37.8 (Asn-CHy), 27.8 (C(CHs)s), 20.9, 20.7, 20.6, 20.6, 20.5, 20.4

(CH3), 18.7 (Ala-CHy).

[a]3) =+ 0.5 (c = 0.5, CHCI3). Mass Anal. Calcd for Cg1H74N4O24 [M+Na]*: m/z 1269.45852;
HRMS found [M+Na]*: m/z 1269.45731. Anal. Calcd for Cs1H72N4O24 C: 58.68%, H: 5.98%,

N: 4.49%; found C: 58.62%, H: 6.07%, N: 4.40%.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]phenylalaninyl]-N-(2,2°,3,3°,

4,6,6’-hepta-O-acetyl-p-D-maltosyl)-L-asparagine-tert-butyl ester (6f)

OAc /@
Acoé% OAc

AcO E
AcO

o H H :
A2 N\[(\:’Nm/‘NH
AcO 0 O/g o)

NHFmoc
o mo

According to General Procedure D, 6f was obtained from 4f and Fmoc-L-Ala-OH as a white-

yellow solid. Yield: 50% (Procedure D1)/78% (Procedure D2).

'H NMR (400 MHz, CDCls): 6 =7.76 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.54-7.63, 7.36-7.43,
7.27-7.33 (m, 6H, Fmoc-Harom), 7.12-7.24 (m, 6H, Ph-Harom), 7.04 (d, J = 7.5 Hz, 1H,
CHNHPhe), 6.80 (d, J = 9.3 Hz, 1H, C-1-NH), 6.76 (d, J = 7.1 Hz, 1H, CHNHAsn), 5.56 (d, J
= 6.8 Hz, 1H, CHNHFmoc), 5.31-5.39 (m, 3H, H-1¢, H-3%), 5.23-5.31 (m, 1H, H-3), 5.09-5.17
(m, 1H, H-1), 5.00-5.08 (m, 1H, H-4¢), 4.77-4.87 (m, 2H, H-2, H-2¢), 4.63-4.71 (m, 1H,
CHNHAsN), 4.54-4.61 (m, 1H, CHNHPhe), 4.33-4.43 (m, 2H, Fmoc-CHa, H-6a), 4.24-4.32
(m, 2H, Fmoc-CHz, H-6b), 4.14-4.24 (m, 4H, H-6a‘, CHNHFmoc, Fmoc-CH), 4.01-4.08 (m,

1H, H-6b%), 3.85-3.94 (m, 2H, H-4, H-5°), 3.61-3.70 (m, 1H, H-5), 3.21 (dd, J = 14.1 Hz, J =
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5.4 Hz, 1H, Asn-CHy), 2.94 (dd, J = 13.9 Hz, J = 8.4 Hz, 1H, Asn-CHy), 2.63-2.77 (m, 2H,

Phe-CHy), 1.91-2.11 (s, 21H, CHs), 1.44 (s, 9H, C(CHs)3), 1.33 (d, J = 6.4 Hz, 3H, Ala-CHs).

13C NMR (101 MHz, CDCls): =172.3,170.9, 170.8, 170.6, 170.5, 170.5, 170.4, 169.8, 169.4,
168.9 (AcC=0, 'BuC=0, NHC=0), 155.9 (NHC=0), 143.8, 141.2, 136.2 (Cqarom), 129.2, 128.5
(Ph-Carom), 127.7 (Fmoc-Carom), 127.0 (Ph-Carom, FMmoc-Carom), 125.1, 120.0 (Fmoc-Carom), 95.5
(C-1°), 82.7 (C(CH3)3), 77.6 (C-1), 75.3 (C-3), 74.1 (C-5), 72.4 (C-5°), 71.0 (C-2), 69.9 (C-2°),
69.3 (C-3%), 68.5 (C-4), 67.9 (C-4°), 67.0 (Fmoc-CH), 62.4 (C-6), 61.3 (C-6°), 54.4
(CHNHAsnN), 50.4 (CHNHFmoc), 49.7 (CHNHPhe), 47.1 (Fmoc-CH), 38.0 (Phe-CH>), 37.7

(Asn-CHy), 27.8 (C(CHs)s), 20.9, 20.8, 20.6, 20.6 (CH3), 18.7 (Ala-CHa).

[a]3) = +38.0 (c =1, CHCI3). Mass Anal. Calcd for Cg1H74aN4O24 [M+Na]*: m/z 1269.45852,
HRMS found [M+Na]*: m/z 1269.45675. Anal. Calcd for Cs1H72N4O24 C: 58.68%, H: 5.98%,

N: 4.49%; found C: 58.37%, H: 6.10%, N: 4.20%.

NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-p-glucopyranosyl)-L-asparagine-tert-butyl ester (7a)

AcO : NH
i e
0] O&O O o NHFmoc

According to General Procedure D, 7a was obtained from 5a and Fmoc-L-Ala-OH as a white-

yellow solid. Yield: 60% (Procedure D1)/68% (Procedure D2).
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IH NMR (400 MHz, CDCls): & = 8.27 (br. s., 1H, Trp-NH), 7.76 (d, J = 7.6 Hz, 2H,
Fmoc-Harom), 7.54-7.63 (M, 3H, Trp-Haom, FMOC-Harom), 7.36-7.43, 7.27-7.33 (m, 4H,
FMoc-Harom), 7.23 (5, 1H, Trp-Harom), 7.09-7.16, 7.01-7.09 (m, 3H, Trp-Harom), 6.99 (d,
J = 7.7 Hz, 1H, CHNHAsn), 6.79 (d, J = 6.5 Hz, 1H, CHNHTrp), 6.72 (d, J = 9.2 Hz, 1H,
C-1-NH), 5.47 (d, J = 7.1 Hz, 1H, CHNHFmoc), 5.18-5.26 (m, 1H, H-3), 5.08-5.15 (m, 1H,
H-1), 4.97-5.03 (m, 1H, H-4), 4.90-4.96 (m, 1H, H-2), 4.72 (g, J = 6.1 Hz, 1H, CHNHTp),
4.49-456 (m, 1H, CHNHAsn), 4.32-4.40 (m, 1H, Fmoc-CH), 4.24-4.31 (m, 2H, H-6a,
Fmoc-CHy), 4.14-4.23 (m, 2H, Fmoc-CH, CHNHFmoc), 4.01 (dd, Jevsa = 12.3 Hz,
Jens = 1.8 Hz, 1H, H-6b), 3.64-3.74 (m, 1H, H-5), 3.28 (dd, J = 14.8 Hz, J = 6.1 Hz, 1H,
Trp-CHy), 3.25 (dd, J = 14.7 Hz, J =5.6 Hz, 1H, Trp-CHy), 2.63 (dd, J = 15.9 Hz, J = 4.0 Hz,
1H, Asn-CHy), 2.48 (dd, J = 15.9 Hz, J = 4.8 Hz, 1H, Asn-CHy), 2.02, 2.00, 1.95 (s, 12H, CHs),

1.42 (s, 9H, C(CHa)3), 1.32 (d, J = 6.6 Hz, 3H, Ala-CHs).

13C NMR (101 MHz, CDCls): § = 172.3, 170.8, 170.8, 170.7, 170.6, 169.9, 169.5, 169.0
(AcC=0, 'BuC=0, NHC=0), 1559 (NHC=0), 143.8, 141.2, 136.1(Cqarom), 127.8
(FMOC-Carom), 127.5 (Cqarom), 127.1, 1252 (FMOC-Carom), 123.2, 122.2 (Trp-Carom), 120.0
(FMOC-Carom), 119.6, 118.7, 111.3 (Trp-Carom), 109.8 (Cg.arom), 82.5 (C(CHz)3), 78.0 (C-1), 73.7
(C-5), 72.8 (C-3), 70.4 (C-2), 68.2 (C-4), 67.0 (Fmoc-CHy), 61.6 (C-6), 53.8 (CHNHTIp), 50.5
(CHNHFmoc), 49.5 (CHNHAsn), 47.1 (Fmoc-CH), 37.7 (Asn-CHy), 27.8 (C(CHa)s), 27.6

(Trp-CHy), 20.7, 20.6, 20.6, 20.5 (CH3), 18.6 (Ala-CH3).

[@]3) = +5.7 (¢ = 1, CHCl3). Mass Anal. Calcd for CsiHsoNsO16 [M+Na]*: m/z 1020.38490;
HRMS found [M+Na]*: m/z 1020.38502. Anal. Calcd for Cs1HsoN5016 C: 61.38%, H: 5.96%,

N: 7.02%; found C: 61.19%, H: 6.85%, N: 6.85%.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-p-galactopyranosyl)-L-asparagine-tert-butyl ester (7b)

According to General Procedure D, 7b was obtained from 5b and Fmoc-L-Ala-OH as a

yellowish solid. Yield: 76% (Procedure D1)/79% (Procedure D2).

IH NMR (300 MHz, CDCls): & = 8.23 (br. s., 1H, Trp-NH), 7.76 (d, J = 7.5 Hz, 2H,
Fmoc-Harom), 7.64 (d, J = 7.7 Hz, 1H, Trp-Harom), 7.53-7.61 (m, 2H, Fmoc-Harom), 7.40 (td,
J=7.1Hz, J=2.4Hz, 2H, Fmoc-Harom), 7.26-7.34 (M, 3H, Trp-Harom, FMoc-Harom), 7.15 (dd,
J=7.0 Hz, J = 1.0 Hz, 1H, Trp-Harom), 7.10 (dd, J = 6.3 Hz, J = 1.0 Hz, 1H, Trp-Harom),
7.03-7.07 (M, 1H, Trp-Harom), 7.01 (d, J = 7.6 Hz, 1H, CHNHAsn), 6.73 (m, 2H, CHNHTp,
C-1-NH), 5.43 (d, J = 6.9 Hz, 1H, CHNHFmoc), 5.34-5.38 (m, 1H, H-4), 5.07-5.15 (m, 2H,
H-1, H-2), 5.05 (Js2 = 10.2 Hz, J34 = 3.0 Hz, 1H, H-3), 4.71 (g, J = 6.7 Hz, 1H, CHNHTrp),
453-4.61 (m, 1H, CHNHAsn), 4.31-4.39 (m, 1H, Fmoc-CHz), 4.13-4.30 (m, 4H, H-6a,
CHNHFmoc, Fmoc-CH, Fmoc-CHy), 4.01 (dd, Jevsa = 11.4 Hz, Jebs = 5.8 Hz, H-6b),
3.84-3.92 (m, 1H, H-5), 3.24-3.33 (m, 2H, Trp-CHy), 2.67 (dd, J = 15.8 Hz, J = 3.9 Hz, 1H,
Asn-CHy), 2.55 (dd, J = 15.7 Hz, J = 4.7 Hz, 1H, Asn-CHy), 2.04, 2.01, 1.93, 1.92 (s, 12H,

CHs), 1.43 (s, 9H, C(CHs)3), 1.34 (d, J = 7.0 Hz, 3H, Ala-CH).

13C NMR (75 MHz, CDCls): & = 172.1, 171.0, 170.7, 170.6, 170.5, 170.0, 169.8, 169.1
(AcC=0, 'BuC=0, NHC=0), 154.4 (NHC=0), 143.8, 1413, 136.1 (Cqaom), 127.8

(FMOC-Carom), 127.5 (Cqarom), 127.1 (Trp-Carom, FMOC-Carom), 125.2 (FMOC-Carom), 123.2, 122.3
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(Trp-Carom), 120.0 (Fmoc-Carom), 119.6, 118.7, 111.4 (Trp-Carom), 110.0 (Cgarom), 82.5
(C(CHs»)a3), 78.4 (C-1), 72.5 (C-5), 70.9 (C-3), 68.0 (C-2), 67.2 (C-4), 67.0 (Fmoc-CH>), 61.4
(C-6), 53.8 (CHNHTrp), 50.6 (CHNHFmoc), 49.5 (CHNHAsn), 47.1 (Fmoc-CH), 37.8

(Asn-CHy), 27.9 (C(CHa)3), 27.6 (Trp-CHy), 20.7, 20.5, 20.3 (CH3), 18.7 (Ala-CHs).

[a]3) = +3.3 (c = 1, CHCls3). Mass Anal. Calcd for CsiHsoNsO16 [M+Na]*: m/z 1020.38490;
HRMS found [M+Na]*: m/z 1020.38478. Anal. Calcd for Cs1Hs9N5016 C: 61.38%, H: 5.96%,

N: 7.02%; found C: 61.72%, H: 6.39%, N: 7.09%.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-b-mannopyranosyl)-L-asparagine-tert-butyl ester (7c)

According to General Procedure D, 7c was obtained from 5c and Fmoc-L-Ala-OH as a

yellowish solid. Yield: 76% (Procedure D1)/58% (Procedure D2).

IH NMR (400 MHz, CDCls): & = 8.31 (br. s., 1H, Trp-NH), 7.76 (d, J = 7.6 Hz, 2H,
Fmoc-Harom), 7.54-7.62 (M, 3H, Trp-Harom, FMoc-Harom), 7.36—7.43 (m, 2H, Fmoc-Harom), 7.28—
734 (m, 2H, Fmoc-Haom), 7.22-7.27, 7.08-7.13, 7.05-7.08 (m, 3H,
Trp-Harom), 7.01-7.05 (m, 2H, CHNHAsn, Trp-Haom), 6.82-6.90 (m, 2H, CHNHTrp,
C-1-NH), 5.32-5.39 (m, 2H, H-1, CHNHFmoc), 5.31 (dd, J23 = 3.1 Hz, J21 = 0.8 Hz, 1H,
H-2), 5.18-5.25 (m, 1H, H-4), 5.06 (dd, Js4 = 10.1 Hz, Js» = 3.2 Hz, 1H, H-3), 4.76 (q,

J = 6.7 Hz, 1H, CHNHTIp), 4.39-4.45 (m, 1H, CHNHAsN), 4.34-4.39 (m, 1H, Fmoc-CHy),
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4.19-4.32 (m, 3H, H-6a, CHNHFmoc, Fmoc-CHy), 4.14-4.19 (m, 1H, Fmoc-CH), 4.04-4.09
(m, 1H, H-6b), 3.71 (ddd, Js4 = 9.7 Hz, Js¢ = 4.8 Hz, Js6 = 1.8 Hz, 1H, H-5), 3.34 (dd,
J =145 Hz, J = 5.1 Hz, 1H, Trp-CHy), 3.22 (dd, J = 14.8 Hz, J = 5.5 Hz, 1H, Trp-CHy),
2.53-2.66 (M, 2H, Asn-CHy), 2.04, 2.03, 1.99, 1.98 (s, 12H, CHs), 1.41 (s, 9H, C(CHz)3), 1.32

(d, J=6.8 Hz, 3H, Ala-CH3).

13C NMR (101 MHz, CDCls): & = 172.2, 171.3, 170.8, 170.7, 170.0, 169.7, 169.4, 169.1
(AcC=0, 'BUC=0, NHC=0), 155.9 (NHC=0), 143.8, 143.7, 141.3, 136.1 (Cqarom), 127.8
(Fmoc-Carom), 127.5 (Cgarom), 127.1 (Fmoc-Carom), 125.1 (Trp-Carom), 125.1 (Fmoc-Carom),
123.3, 122.1 (Trp-Carom), 120.0 (FMoc-Carom), 119.6, 118.7, 111.3 (Trp-Carom), 109.8 (Cqarom),
82.9 (C(CHg)3), 76.2 (C-1), 74.2 (C-5), 71.6 (C-3), 69.7 (C-2), 67.0 (Fmoc-CHy), 65.2 (C-4),
62.1 (C-6), 53.6 (CHNHTrp), 50.6 (CHNHFmoc), 49.5 (CHNHAsn), 47.0 (Fmoc-CH), 38.0

(Asn-CHy), 27.8 (C(CHs)s), 27.6 (Trp-CHy), 20.9, 20.7, 20.6 (CHs), 18.5 (Ala-CHs).

[@]3) = —13.6 (c = 1, CHCI3). Mass Anal. Calcd for CsiHsoNsO16 [M+Na]*: m/z 1020.38490;

HRMS found [M+Na]*: m/z 1020.38353.

NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6°-

hepta-O-acetyl-p-D-maltosyl)-L-asparagine-tert-butyl ester (7d)

OAc OAc NN
mod oo K K
ACO—T+AcO 71/\’ j(‘NH

AcO g 0 % 6 NHFmoc

According to General Procedure D, 7d was obtained from 5d and Fmoc-L-Ala-OH as a white-

yellow solid. Yield: 60% (Procedure D1)/68% (Procedure D2).
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IH NMR (300 MHz, CDCls): & = 8.31 (s, 1H, Trp-NH), 7.76 (d, J = 7.4 Hz, 2H, Fmoc-Harom),
7.51-7.65 (m, 3H, Trp-Harom, FMOC-Harom), 7.35-7.44, 7.26-7.34 (m, 4H, Fmoc-Harom), 7.22
(br. s., 1H, Trp-Harom), 7.08 — 7.15 (m, 1H, Trp-Harom), 7.00-7.08 (m, 3H, CHNHAsN,
Trp-Harom), 6.81 (d, J = 6.9 Hz, 1H, CHNHTrp), 6.74 (d, J = 9.1 Hz, 1H, C-1-NH), 5.50 (d,
J = 7.3 Hz, 1H, CHNHFmoc), 5.13-5.22 (m, 1H, H-3), 4.98-5.12 (m, 3H, H-1, H-3°, H-4°),
4.82-4.93 (m, 2H, H-2, H-2%), 4.69-4.78 (m, 1H, CHNHTp), 4.47-4.55 (m, 1H, CHNHAsn),
4.43 (d, Ji-2- = 8.0 Hz, 1H, H-1¢), 4.31-4.40 (m, 3H, Fmoc-CHa, H-6a, H-6b), 4.24-4.31 (m,
1H, Fmoc-CHy), 4.12-4.23 (m, 3H, CHNHFmoc, Fmoc-CH, H-6a‘), 3.95 (dd,
Jeb 6a = 12.3 Hz, Jebe 5 = 1.7 Hz, 1H, H-6b°), 3.61-3.70 (m, 1H, H-4), 3.52-3.60 (m, 2H, H-5,
H-5),3.26 (d, J = 5.7 Hz, 2H, Trp-CHy), 2.59 (dd, J = 15.7 Hz, J = 3.9 Hz, 1H, Asn-CHy), 2.51
(dd, J =15.6 Hz, J = 4.9 Hz, 1H, Asn-CH>), 2.04, 2.00, 1.98, 1.97, 1.95 (s, 21H, CHz3), 1.42 (s,

9H, C(CHs)3), 1.33 (d, J = 6.8 Hz, 3H, Ala-CHa).

13C NMR (75 MHz, CDCls): § = 172.3, 170.9, 170.8, 170.8, 170.5, 170.4, 170.2, 169.5, 169.3,
168.9 (AcC=0, 'BuC=0, NHC=0), 155.9 (NHC=0), 143.8, 143.8, 141.2, 136.1 (Cqarom), 127.8
(FMOC-Carom), 127.5 (Cqarom), 127.1, 125.1 (FMOC-Carom), 123.1, 122.1 (Trp-Carom), 120.0
(FMOC-Carom), 119.5, 118.7, 111.3 (Trp-Carom), 109.9 (Cg,arom), 100.6 (C-1°), 82.6 (C(CHs)a),
77.9 (C-1), 76.3 (C-5), 74.8 (C-5), 72.8 (C-3%), 72.4 (C-3), 71.9 (C-4), 71.5 (C-2°), 70.6 (C-2),
67.7 (C-4%), 67.0 (Fmoc-CHy), 61.7 (C-6), 61.5 (C-6), 53.8 (CHNHTtp), 50.6 (CHNHFmoc),
49.6 (CHNHAsN), 47.1 (Fmoc-CH), 37.8 (Asn-CHy), 27.8 (C(CHa)s), 27.6 (Trp-CHy), 20.8,

20.6, 20.5, 20.4 (CH3), 18.7 (Ala-CHs).

[@]3) = —1.3 (c = 0.5, CHCIs). Mass Anal. Calcd for CesH7sNsO24 [M+Na]*: m/z 1308.46942;
HRMS found [M+Na]": m/z 1308.46697. Anal. Calcd for Ce3H75N5024 C: 58.83 %, H: 5.88%,

N: 5.44%:; found C: 59.02%, H: 6.18%, N: 5.33%.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6°-

hepta-O-acetyl-p-D-maltosyl)-L-asparagine-tert-butyl ester (7e)

According to General Procedure D, 7e was obtained from 5e and Fmoc-L-Ala-OH as a colorless

solid. Yield: 75% (Procedure D1)/65% (Procedure D2).

IH NMR (400 MHz, CDCl3): § = 8.22 (br. s., 1H, Trp-NH), 7.77 (d, J = 7.6 Hz, 2H,
Fmoc-Harom), 7.55-7.64 (m, 3H, Trp-Harom, FMoC-Harom), 7.36-7.44 (m, 2H, Trp-Harom),
7.27-7.35 (m, 2H, Fmoc-Haom), 7.23 (br. s., 1H, Trp-Harom), 7.10-7.16, 7.03-7.09 (m, 3H,
Trp-Harom), 6.99 (d, J = 7.3 Hz, 1H, CHNHAsn), 6.71 (d, J = 6.6 Hz, 1H, CHNHTp), 6.64 (d,
J =9.0 Hz, 1H, C-1-NH), 5.44 (d, J = 7.0 Hz, 1H, CHNHFmoc), 5.30-5.33 (m, 1H, H-4°),
5.16-5.23 (M, 1H, H-3), 5.02-5.12 (M, 2H, H-1, H-2°), 4.92 (dd, J3-2- = 10.4 Hz, J3-4- = 3.4 Hz,
1H, H-39), 4.82-4.89 (m, 1H, H-2), 470-4.77 (m, 1H, CHNHTp), 4.49-4.55 (m, 1H,
CHNHAsN), 4.33-4.43 (m, 3H, Fmoc-CH2, H-6a, H-1°), 4.14-4.31 (m, 4H, Fmoc-CH,
CHNHFmoc, Fmoc-CH,, H-6b), 3.99-4.09 (m, 1H, H-6a*, H-6b%), 3.77-3.83 (m, 1H, H-5°),
3.64-3.71 (m, 1H, H-4), 3.56-3.63 (m, 1H, H-5), 3.21-3.33 (m, 2H, Trp-CHz), 2.60 (dd,
J=15.6 Hz, J = 3.9 Hz, 1H, Asn-CHy), 2.48 (dd, J = 15.4 Hz, J = 4.5 Hz, 1H, Asn-CH>), 2.14,
2.05, 2.03, 2.02, 1.99, 1.96 (s, 21H, CHs), 1.42 (s, 9H, C(CHa)s), 1.34 (d, J = 6.7 Hz, 3H,

Ala-CHg).

13C NMR (101 MHz, CDCl3): § =172.2, 170.9, 170.9, 170.5, 170.3, 170.1, 170.1, 169.4, 168.9

(AcC=0, 'BuC=0, NHC=0), 155.9 (NHC=0), 143.8, 143.8, 141.2, 136.1 (Cgarom), 127.8
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(Fmoc-Carom), 127.5 (Cgarom), 127.1, 125.1 (Fmoc-Caom), 123.1, 122.2 (Trp-Carom), 120.0
(Fmoc-Carom), 119.6, 118.8, 111.3 (Trp-Carom), 110.0 (Cqarom), 100.9 (C-1¢), 82.6 (C(CHa)3),
77.8 (C-1), 76.1 (C-4), 74.8 (C-5), 72.6 (C-3), 70.9 (C-3%), 70.7, 70.6 (C-2, C-5°), 69.0 (C-2°),
67.0 (Fmoc-CHy), 66.6 (C-4), 61.8 (C-6), 60.7 (C-6°), 53.7 (CHNHTrp), 50.6 (CHNHFmoc),
49.6 (CHNHAsN), 47.1 (Fmoc-CH), 37.8 (Asn-CHy), 27.8 (C(CHa)s), 27.6 (Trp-CHy), 20.9,

20.7, 20.7, 20.6, 20.5 (CH3), 18.6 (Ala-CHs).

[a]3) =+ 0.3 (c = 0.5, CHCI3). Mass Anal. Calcd for Ce3H7sNsO24 [M+Na]*: m/z 1308.46942;
HRMS found [M+Na]*: m/z 1308.46825. Anal. Calcd for Ce3H7sN5024 C: 58.83%, H: 5.88%,

N: 5.44%; found C: 58.56%, H: 5.97%, N: 5.47%.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6’-

hepta-O-acetyl-p-D-maltosyl)-L-asparagine-tert-butyl ester (7f)

OAc
AcO 0 OAc P NH
A% - NH
AcO ¢ o6 % 5 NHFmoc

According to General Procedure D, 7f was obtained from 5f and Fmoc-L-Ala-OH as a white-

yellow solid. Yield: 58% (Procedure D1)/50% (Procedure D2).

IH NMR (300 MHz, CDCls): & = 8.42 (br. s., 1H, Trp-NH), 7.78 (d, J = 7.4 Hz, 2H,
FMoc-Harom), 7.52-7.63 (M, 3H, Trp-Harom, FMOC-Harom), 7.35-7.45, 7.26-7.34 (m, 2H,
Fmoc-Harom), 7.22 (s, 1H, Trp-Harom), 7.08-7.15 (m, 1H, Trp-Harom), 7.00-7.08 (m, 3H,
CHNHASN, Trp-Harom), 6.86 (d, J = 6.8 Hz, 1H, CHNHTIp), 6.70 (d, J = 9.3 Hz, 1H, C-1-NH),

5.50 (d, J = 7.2 Hz, 1H, CHNHFmoc), 5.32-5.40 (m, 2H, H-1¢, H-3¢), 5.18-5.27 (m, 1H, H-3),
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5.00-5.13 (m, 2H, H-1, H-4¢), 4.84 (dd, J»:3- = 10.6 Hz, J»-1- = 4.0 Hz, 1H, H-2¢), 4.69—4.80
(m, 2H, H-2, CHNHTrp), 4.46-4.55 (m, 1H, CHNHASsn), 4.31-4.42 (m, 2H, Fmoc-CH,
H-6a), 4.12-4.30 (m, 5H, H-6a‘, H-6b, Fmoc-CH2, Fmoc-CH, CHNHFmoc), 4.05 (dd,
Jobs6ar = 12.3 Hz, Jevrs = 1.7 Hz, H-6b°), 3.81-3.93 (m, 2H, H-4,H-5°), 3.48-3.59 (m, 1H,
H-5), 3.19-3.34 (m, 2H, Trp-CHy), 2.60 (dd, J = 15.9 Hz, J = 3.9 Hz, 1H, Asn-CH>), 2.51 (dd,
J=15.8 Hz, J = 4.8 Hz, 1H, Asn-CHy), 2.06, 2.05, 2.04, 2.02, 2.00, 1.98, 1.95 (s, 21H, CHj3),

1.42 (s, 9H, C(CHa)s), 1.32 (d, J = 6.7 Hz, 3H, Ala-CHs).

13C NMR (75 MHz, CDCls): 6 =172.3, 170.9, 170.8, 170.7, 170.6, 170.4, 169.9, 169.8, 169.4,
169.0 (AcC=0, 'BuC=0, NHC=0), 155.9 (NHC=0), 143.8, 141.3, 136.6 (Cgarom), 127.8
(Fmoc-Carom), 127.5 (Cgarom), 127.1, 125.2 (Fmoc-Carom), 123.1, 122.1 (Trp-Carom), 120.0
(Fmoc-Carom), 119.5, 118.6, 111.4 (Trp-Carom), 109.8 (Cq.arom), 95.5 (C-1°), 82.5 (C(CHa)3), 77.5
(C-1), 75.3 (C-3), 74.0 (C-5), 72.4 (C-5%), 71.1 (C-2), 69.9 (C-2°), 69.3 (C-3*), 68.4 (C-4), 67.9
(C-4°), 67.0 (Fmoc-CHy), 62.4 (C-6), 61.3 (C-6°), 53.8 (CHNHTp), 50.6 (CHNHFmoc), 49.6
(CHNHAsnN), 47.1 (Fmoc-CH), 37.7 (Asn-CHy), 27.8 (C(CHa)z3), 27.5 (Trp-CH>), 20.8, 20.6,

20.6 (CH3), 18.6 (Ala-CHs).

[a]) =+ 43.1 (c =1, CHCIs). Mass Anal. Calcd for CesH7sNsO24 [M+Na]*: m/z 1308.46942;
HRMS found [M+Na]*: m/z 1308.46811. Anal. Calcd for Ce3sH7sN5024 C: 58.83%, H: 5.88%,

N: 5.44%; found C: 59.02%, H: 6.14%, N: 5.37%.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-p-glucopyranosyl)-L-asparagine (8a)

OAc /@
AcOé@VH H ;
AcO j(\’ j(‘NH

AcO z
(0] . O NHF
HO/\O o moc

According to General Procedure E, 8a was obtained from 6a as a colorless solid. Yield: 99%.

IH-NMR (400 MHz, CDCls): & = 7.77, 7.55 (d, J = 7.5 Hz, 4H, Fmoc-Harom), 7.38-7.45 (m,
2H, Fmoc-Harom), 7.32 (M, 3H, FMoCc-Harom, C-1-NH), 7.21-7.23 (M, 2H, Ph-Harom), 7.10-7.17
(M, 3H, Ph-Harom), 6.97 (d, J = 7.8 Hz, 1H, CHNHGIn), 6.49 (d, J = 6.6 Hz, 1H, CHNHPhe),
5.20-5.27 (m, 3H, H-3, H-1), 5.05-5.12 (m, 3H, H-4), 4.97 (s, 1H, H-2), 4.57 (g, J = 6.6 Hz,
1H, H-CHNHPhe), 4.36-4.44 (m, 2H, CHNHGIn, Fmoc-CHy), 4.19-4.28 (m, 2H, Fmoc-CHgz,
H-6b), 4.10-4.16 (m, 2H, CHNHFmoc, Fmoc-CH), 4.04-4.09 (m, 1H, H-6a), 3.74-3.81 (m,
1H, H-5), 3.13 (d, J = 6.1 Hz, 2H, Phe-CHy), 2.19-2.30 (m, 1H, GIn-C'Hy), 2.09-2.18 (m, 2H,
GIn-C"Hz, GIn-CPHy), 2.06, 2.01, 1.97, 1.94 (s, 12H, CHs), 1.74-1.90 (m, 1H, GIn-CPH,), 1.38

(s, 9H, C(CHs)3), 1.32 (d, J = 7.1 Hz, 3H, Ala-CH).

13C-NMR (101 MHz, CDCl3): § =173.1,172.4,171.5 (NHCO), 170.8 (‘BuC=0), 170.7, 170.3,
170.0, 169.5 (AcOC=0), 156.5 (NHCO), 143.5, 141.3, 136.0 (Cq,arom), 129.1, 128.9 (Ph-Carom),
127.9 (FMoc-Carom), 127.2 (Ph-Carom), 127.1, 124.5,120.1 (FMoc-Carom), 80.8 (C(CH3)3), 77.9
(C-1), 73.7 (C-5), 73.4 (C-3), 70.8 (C-2), 68.2 (C-4), 67.1 (Fmoc-CHy), 61.9 (C-6), 54.5
(CHNHPhe), 52.9(CHNHGIn), 51.3 (Fmoc-CH), 47.0 (CHNHFmoc), 36.6 (Phe-CH>), 31.7

(GIn-C'H), 28.0 (C(CH3)3), 26.5 (GIn-CPHy), 20.8, 20.7, 20.6 (CHs), 17.7 (Ala-CHa).

[@]3) = —5.5 (c = 1, MeOH). Mass Anal. Calcd for CssHsoNsO1s [M+Na]*: m/z 925.31140;

HRMS found [M+Na]*: m/z 925.30982.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-p-galactopyranosyl)-L-asparagine (8b)

AcO _OAc Q
AcO . NH
AcO jO(\:: WOW/\ NHFmoc
HO S0 =~ O

According to General Procedure E, 8b was obtained from 6b as a colorless solid. Yield: 99%.

IH NMR (300 MHz, CDCls): & = 7.75 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.52-7.61 (m, 3H,
Fmoc-Harom, CHNHPhe), 7.34-7.43 (m, 2H, Fmoc-Harom), 7.29 (dd, J = 7.3 Hz, J = 2.1 Hz, 2H,
FMOC-Harom), 7.08-7 .23 (M, 7H, Ph-Harom, C-1-NH, CHNHAsn), 6.37 (br. s., 1H, COOH), 5.76
(d, J = 6.3 Hz, 1H, CHNHFmoc), 5.40-5.45 (m, 1H, H-4), 5.22-5.35 (m, 1H, H1),
5.08-5.18 (m, 2H, H-2, H-3), 4.73-4.83 (m, 1H, CHNHAsn), 4.65-4.73 (m, 1H, CHNHPhe),
4.23-4.45 (m, 3H, CHNHFmoc, Fmoc-CHy), 4.11-4.22 (m, 2H, Fmoc-CH, H-6a), 3.95-4.11
(m, 2H, H-5, H-6b), 3.19 (dd, J = 14.3 Hz, J = 5.8 Hz, 1H, Asn-CHy), 2.98 (dd,
J=13.8 Hz, J =8.3 Hz, 1H, Asn-CH), 2.75-2.88 (m, 2H, Phe-CHy), 2.00, 2.00, 1.94 (s, 12H,

CHs), 1.31 (d, J = 5.8 Hz, 3H, Ala-CHs).

13C NMR (75 MHz, CDCls): & = 173.0, 171.7, 171.5, 171.2, 171.2, 170.3, 170.1 (AcC=0,
COOH, NHC=0), 156.2 (NHC=0), 143.7, 141.3, 137.0, 135.9 (Cqarom), 129.2, 128.6
(Ph-Carom), 127.8 (Fmoc-Carom), 127.1 (Ph-Carom, FmMoc-Carom), 125.1 (Fmoc-Carom), 120.0
(Fmoc-Carom), 78.2 (C-1), 72.1 (C-5), 71.0 (C-2, C-3), 68.4 (C-2, C-3), 67.3 (C-4), 67.3
(Fmoc-CHy), 61.3 (C-6), 54.6 (CHNHAsn), 49.9 (CHNHFmoc), 49.2 (CHNHPhe), 47.0

(Fmoc-CH), 37.7 (Asn-CHy), 37.3 (Phe-CHy), 20.8, 20.6, 20.4 (CHs), 18.5 (Ala-CHs).

[@]3) = + 6.5 (c = 1, CHCI3). Mass Anal. Calcd for CssHsoNsO1s [M+Na]*: m/z 925.31140;

HRMS found [M+Na]*: m/z 925.31087.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-p-mannopyranosyl)-L-asparagine (8c)

L

R

c N N A

AcO 71/\’ m/‘NH
0. A

O NHF
O)\( moc

According to General Procedure E, 8c was obtained from 6c as a colorless solid. Yield: 99%.

IH NMR (300 MHz, CDCls): § = 7.74 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.66 (d, J = 5.1 Hz,
1H, CHNHPhe), 7.55 (d, J = 7.0 Hz, 2H, Fmoc-Haom), 7.33-7.42 (m, 3H, CHNHAsN,
Fmoc-Harom), 7.26-7.32 (M, 2H, FMoc-Harom), 7.05-7.20 (M, 6H, Ph-Harom, C-1-NH), 5.66 (d,
J = 6.0 Hz, 1H, CHNHFmoc), 5.50-558 (m, 1H, H-1), 5.34-5.40 (m, 1H, H-2),
5.14-5.26 (m, 3H, H-3, H-4), 5.06 (br. s., 1H, COOH), 4.72-4.83 (m, 1H, CHNHAsn),
4.61-4.71 (m, 1H, CHNHPhe), 4.20-4.38 (m, 4H, H-6a, CHNHFmoc, Fmoc-CHy), 4.10-4.19
(m, 1H, Fmoc-CH), 4.03 (dd, Jebsa = 12.5 Hz, Jevs = 1.7 Hz, 1H, H-6b), 3.72-3.82 (m, 1H,
H-5), 3.16 (dd, J = 13.9 Hz, J = 4.7 Hz, 1H, Asn-CHy), 2.90-3.02 (m, 1H, Asn-CHy), 2.75-2.87

(m, 2H, Phe-CHy), 2.11, 2.00, 1.98, 1.95 (s, 12H, CHs), 1.21-1.30 (m, 3H, Ala-CHs).

13C NMR (75 MHz, CDCls): § = 172.3, 172.0, 171.6, 171.0, 170.9, 170.7, 170.3, 169.7
(AcC=0, COOH, NHC=0), 156.2 (NHC=0), 143.7, 141.2, 136.0 (Cqarom), 129.2, 128.5
(Ph-Carom), 127.8, 127.1 (FMoC-Carom), 127.0 (Ph-Caom), 125.1 (FMoC-Carom), 120.0
(FMoc-Carom), 76.3 (C-1), 74.0 (C-5), 71.6 (C-3), 69.7 (C-2), 67.2 (Fmoc-CHy), 65.4 (C-4), 62.2
(C-6), 54.4 (CHNHAsn), 50.5 (CHNHFmoc), 49.1 (CHNHPhe), 47.0 (Fmoc-CH), 38.2

(Asn-CHy), 37.7 (Phe-CHy), 20.8, 20.7, 20.6 (CHs), 18.3 (Ala-CHs).

[@]3) = — 3.9 (c = 0.5, CHCI3). Mass Anal. Calcd for C4sHsoN4O16 [M+Na]*: m/z 925.31140;

HRMS found [M+Na]*: m/z 925.31140.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6°-

hepta-O-acetyl-p-D-cellobiosyl)-L-asparagine (8d)

ML g Sy ey

CoN0 ©

)@

NHFmoc

According to General Procedure E, 8d was obtained from 6d as a colorless solid. Yield: 99%.

IH NMR (400 MHz, CDCl3): 8 = 7.74 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.57 (m, 3H, CHNHPhe,
Fmoc-Harom), 7.33-7.41 (m, 3H, C-1-NH, Fmoc-Haom), 7.26-7.32 (m, 3H, CHNHAsn,
Fmoc-Harom), 7.07—7.22 (M, 5H, Ph-Harom), 5.75 — 5.86 (m, 1H, CHNHFmoc), 5.17-5.28 (m,
2H, H-1, H-3), 5.08-5.15 (m, 1H, H-3¢), 5.00-5.08 (m, 1H, H-4¢), 4.81-4.94 (m, 2H, H-2, H-
29), 4.72-4.79 (m, 1H, CHNHAsN), 4.64-4.71 (m, 1H, CHNHPhe), 4.45 (d, Ji-2- = 7.7 Hz, 1H,
H-1°), 4.21-4.42 (m, 5H, H-6a, H-6b, Fmoc-CH, CHNHFmoc), 4.10-4.20 (m, 2H, Fmoc-CH,
H-6a%), 3.90-3.99 (m, 1H, H-6b‘), 3.64-3.73 (m, 2H, H-4, H-5), 3.56-3.63 (m, 1H,
H-5%), 3.15 (dd, J = 13.8 Hz, J = 4.7 Hz, 1H, Asn-CHy), 2.97 (d, J = 13.2 Hz, J = 8.0 Hz, 1H,
Asn-CHy), 2.69 — 2.85 (m, 2H, Phe-CH>), 2.03, 2.02, 1.99, 1.98, 1.97, 1.95 (s, 21H, CH3), 1.29

(d, J = 6.5 Hz, 3H, Ala-CHs).

13C NMR (101 MHz, CDCl3): §=173.3,171.8,171.5,171.1,170.8, 170.6, 170.3, 169.9, 169.4,
169.3 (AcC=0, COOH, NHC=0), 156.2 (NHC=0), 143.7, 141.2, 135.9 (Cqarom), 129.2, 128.6
(Ph-Carom), 127.8 (Fmoc-Carom), 127.1 (Fmoc-Carom, Ph-Carom), 125.1, 120.0 (Fmoc-Carom),
100.7 (C-19), 77.7 (C-1), 76.3 (C-4), 74.7 (C-5), 72.8 (C-3), 72.5 (C-3), 71.9 (C-5), 71.5
(C-2%), 70.6 (C-2), 67.7 (C-4*), 67.3 (Fmoc-CHy), 61.7 (C-6), 61.5 (C-6°), 54.5 (CHNHAsn),
50.4 (CHNHFmoc), 49.2 (CHNHPhe), 47.0 (Fmoc-CH), 37.6 (Asn-CHy), 37.4 (Phe-CHy),

20.8, 20.6, 20.5 (CH3), 18.4 (Ala-CHs).
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[@]3) =—0.9 (c = 0.5, CH2Cl,). Mass Anal. Calcd for Cs7HssN4O24 [M+Na]*: m/z 1213.39592;

HRMS found [M+Na]*: m/z 1213.39566.

NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6°-

hepta-O-acetyl-p-D-lactosyl)-L-asparagine (8e)

AcO OAc OAc _/@
AcO AcO - NH
ACO AcO 7(\:, \[(\

0 __i_ O NHF
HO Yo ~ o moc

According to General Procedure E, 8e was obtained from 6e as a colorless solid. Yield: 99%.

IH NMR (400 MHz, CDCls): & = 7.74 (d, J = 7.5 Hz, 2H, Fmoc-Harom), 7.51-7.64 (m, 3H,
Fmoc-Harom, CHNHPhe), 7.34-7.42 (m, 3H, Fmoc-Haom, C-1-NH), 7.26-7.32 (m, 3H,
'Fmoc-Harom, CHNHASsN), 7.08-7.22 (m, 5H, Ph-Harom), 5.77-5.90 (m, 1H, CHNHFmoc), 5.67
(br.s., 1H, COOH), 5.30-5.34 (m, 1H, H-4¢), 5.17-5.30 (m, 2H, H-1, H-3), 5.03-5.10 (m, 1H,
H-2¢), 4.93 (dd, J3» = 10.6 Hz, J3-4 = 2.1 Hz, 1H, H-3¢), 4.84-4.90 (m, 1H, H-2), 4.72-4.80
(m, 1H, CHNHAsn), 4.63-4.71 (m, 1H, CHNHPhe), 443 (d, Ji»» = 7.6 Hz, 1H,
H-1%),4.22-4.40 (m, 4H, H-6a, CHNHFmoc, Fmoc-CH), 4.10-4.20 (m, 2H, H-6b, Fmoc-CH),
3.97-4.09 (m, 2H, H-6a‘, H-6b¢), 3.78-3.76 (m, 1H, H-5), 3.65-3.76 (m, 2H, H-4, H-5), 3.16
(dd, J = 11.0 Hz, J = 2.5 Hz, 1H, Asn-CHy), 2.90-3.02 (m, 1H, Asn-CHy), 2.67-2.78 (m, 2H,

Phe-CHs), 2.12, 2.01, 1.98, 1.95 (s, 21H, CHs), 1.29 (br. s., 3H, Ala-CHa).

13C NMR (101 MHz, CDCls): § = 173.2, 171.8, 171.5, 171.1, 170.8, 170.4, 170.2, 170.1, 169.8,

169.3 (AcC=0, COOH, NHC=0), 156.2 (NHC=0), 143.7, 141.2, 135.9 (Cqarom), 129.2, 128.5

(Ph-Carom), 127.8 (FMOC-Carom), 127.1 (Ph-Carom, FMOC-Carom), 125.1, 120.0 (FMoc-Carom),

100.9 (C-1%), 77.7 (C-1), 76.0 (C-5), 74.7 (C-4), 72.8 (C-3), 70.9 (C-3), 70.7 (C-2), 70.5
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(C-59), 69.0 (C-29), 67.2 (Fmoc-CHy), 66.5 (C-4), 61.8 (C-6), 60.6 (C-6°), 54.5 (CHNHAsn),
50.4 (CHNHFmoc), 49.2 (CHNHPhe), 47.0 (Fmoc-CH), 37.6 (Asn-CH2), 37.4 (Phe-CHy,),

20.8, 20.7, 20.6, 20.5 (CH3), 18.5 (Ala-CHs).

[a]3) = + 3.5 (c = 1, CHCI3). Mass Anal. Calcd for Cs7HgsN4O24 [M+Na]*: m/z 1213.39592;

HRMS found [M+Na]*: m/z 1213.39566.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6’-

hepta-O-acetyl-p-D-maltosyl)-L-asparagine (8f)

OAc /@
Ag\ooé% OAc
c H H =
AcO O :
A(g&/ N T(\_/ N 7(\ NH

AcO <
0] . O NHF
HO/\O o mocC

According to General Procedure E, 8f was obtained from 6f as a colorless solid. Yield: 99%.

'H NMR (400 MHz, CDCls): 8 = 7.75 (d, J = 7.3 Hz, 2H, Fmoc-Harom), 7.53-7.63 (m, 2H,
Fmoc-Harom), 7.50 (d, J = 6.6 Hz, 1H, CHNHASn/CHNHPhe), 7.35-7.43 (m, 2H, Fmoc-Harom),
7.26-7.33 (M, 2H, FMoc-Harom), 7.09-7.23 (m, 7H, CHNHAsn/CHNHPhe, C-1-NH, Ph-Harom),
5.76 (br. s., 2H, COOH, CHNHFmoc), 5.29-5.39 (m, 4H, H-3, H-3¢, H-1°), 5.17-5.27 (m, 1H,
H-1), 5.01-5.10 (m, 1H, H-4¢), 4.78-4.89 (m, 2H, H-2, H-2°), 4.65-4.77 (m, 2H, CHNHPhe,
CHNHAGsN), 4.33-4.44 (m, 2H, Fmoc-CHa, H-6a), 4.13-4.33 (m, 5H, CHNHFmoc, Fmoc-CH,
Fmoc-CHz, H-6b, H-6a°), 4.00-4.09 (m, 1H, H-6b*), 3.86-3.96 (m, 2H, H-4, H-5°), 3.65-3.76
(m, 1H, H-5), 3.16 (dd, J = 13.9 Hz, J = 5.4 Hz, 1H, Asn-CHy), 2.94-3.00 (m, 1H, Asn-CHy),
2.68-2.83 (m, 2H, Phe-CHy), 2.07, 2.05, 2.02, 2.01, 1.99, 1.97, 1.95 (s, 21H, CHs3), 1.30 (d,

J=5.6 Hz, 3H, Ala-CHs).
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13C NMR (101 MHz, CDCl3): d =173.3,171.6,171.5, 171.0, 170.9, 170.6, 170.1, 170.0, 169.5
(AcC=0, COOH, NHC=0), 155.8 (NHC=0), 143.7, 141.2, 135.8 (Cg,arom), 129.2 (Ph-Carom),
128.6 (Ph-Carom), 127.8 (Fmoc-Carom), 127.1 (FMOC-Carom, Phe-Carom), 125.1, 120.0
(FMOc-Carom), 95.3 (C-1¢), 77.5 (C-1), 75.3 (C-3), 74.1 (C-5), 72.5 (C-5°), 71.0 (C-2), 70.0
(C-29), 69.3 (C-3), 68.5 (C-4), 67.9 (C-4%), 67.3 (Fmoc-CHy), 62.5 (C-6), 61.4 (C-6°), 54.6
(CHNHAsN), 50.5 (CHNHFmoc), 49.3 (CHNHPhe), 47.0 (Fmoc-CH), 37.5 (Asn-CHy,

Phe-CHy), 20.8, 20.8, 20.7, 20.6 (CHs), 18.4 (Ala-CHs).

[a]3) = +29.7 (c = 0.5, CHCIl3). Mass Anal. Calcd for Cs7HssN4O24 [M+Na]*: m/z 1213.39592;

HRMS found [M+Na]*: m/z 1213.39827.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-p-glucopyranosyl)-L-asparagine (9a)

NH
H Ho S
AX%(&&N\[(\{NW/‘NH

%\r

According to General Procedure E, 9a was obtained from 7a as a red solid. Yield: 99%.

IH NMR (300 MHz, CDCls): & = 8.49 (br. s., 1H, Trp-NH), 7.75 (d, J = 7.4 Hz, 2H,
Fmoc-Harom), 7.49-7.62 (m, 3H, Trp-Harom, FMoC-Harom), 7.34-7.44 (m, 3H, Fmoc-Harom,
CHNHASsN), 7.26-7.32 (m, 3H, Fmoc-Harom, CHNHTP), 7.21 (d, J = 7.7 Hz, 1H, Trp-Harom),
6.97-7.14 (m, 4H, Trp-Harom, C-1-NH), 5.77 (d, J = 6.7 Hz, 1H, CHNHFmoc), 5.22-5.31
(m,1H, H-3), 5.11-5.21 (m, 1H, H-1), 4.97-5.06 (m, 1H, H-4), 4.84-4.95 (m, 1H, H-2),
4.71-4.81 (m, 1H, CHNHTrp), 4.55-4.64 (m, 1H, CHNHAsN), 4.09-4.41 (m, 6H, Fmoc-CH,

CHNHFmoc, Fmoc-CH;, H-6a), 4.02 (dd, Jevea = 11.6 Hz, Jens = 0.6 Hz, 1H, H-6b),
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3.65-3.75 (m, 1H, H-5), 3.14-3.31 (m, 2H, Trp-CHy), 2.60 (dd, J = 15.2 Hz, J = 2.8 Hz, 1H,
Asn-CHy), 2.43-2.54 (m, 1H, Asn-CHy), 2.00, 1.97, 1.96, 1.95 (s, 12H, CHs), 1.26 (d,

J=9.1Hz, 3H, Ala-CHs).

13C NMR (75 MHz, CDCls): & = 173.5 (NHC=0), 172.2, 172.0, 171.5, 171.1, 171.0, 170.2,
169.7 (AcC=0, COOH, NHC=0), 156.3 (NHC=0), 143.7, 141.2, 136.1 (Cqarom), 127.8
(FMOoc-Carom), 127.4 (Cqarom), 127.1, 125.1 (Fmoc-Carom), 123.7, 122.1 (Trp-Carom), 120.0
(FMoc-Carom), 119.5, 118.5, 111.5 (Trp-Carom), 109.2 (Cqarom), 77.9 (C-1), 73.6 (C-5), 72.8
(C-3), 70.5 (C-2), 68.1 (C-4), 67.4 (Fmoc-CH), 67.3, 61.7 (C-6), 54.1 (CHNHTrp), 50.6
(CHNHFmoc), 48.9 (CHNHAsN), 46.9 (Fmoc-CH), 36.9 (Asn-CHy), 27.5 (Trp-CHy), 20.6,

20.5 (CH3), 18.2 (Ala-CHs).

[a]3) = + 4.5 (c = 0.5, CHCI3). Mass Anal. Calcd for C47Hs1NsO16 [M+Na]*: m/z 964.32230;

HRMS found [M+Na]*: m/z 964.32188.

NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-p-galactopyranosyl)-L-asparagine (9b)

AcO OAc AL
N N
AcO : NH
AcO 7OW/\/:; \(f)(\ NHFmoc
HO" O O

According to General Procedure E, 9b was obtained from 7b as a red solid. Yield: 99%.

'H NMR (300 MHz, CDCls3): 6 = 8.50 (br. s., 1H, Trp-NH), 7.75 (d, J = 7.4 Hz, 2H,
Fmoc-Harom), 7.50-7.60 (m, 3H, Trp-Harom, FMoc-Harom), 7.33-7.43 (m, CHNHAsn, CHNHTTp,
Fmoc-Harom), 7.29 (d, J = 6.8 Hz, 2H, H-Fmoc), 7.21 (br. s., 1H, Trp-Harom), 6.93-7.13 (m, 5H,
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Trp-Harom, C-1-NH), 5.66 (d, J = 6.6 Hz, 1H, CHNHFmoc), 5.34-5.41 (s, 1H, H-4), 5.04-5.23
(m, 3H, H-1, H-2, H-3), 4.72-4.83 (m, 1H, CHNHTrp), 4.56-4.66 (m, 1H, CHNHAsn),
4.21-4.40 (m, 4H, CHNHFmoc, Fmoc-CHy), 4.10-4.20 (m, 1H, Fmoc-CH), 3.89-4.09 (m, 3H,
H-5, H-6a, H-6b), 3.68 (br.s., 1H, COOH), 3.16-3.30 (m, 2H, Trp-CHy), 2.59-2.72 (m, 1H,
Asn-CHy), 2.45-2.58 (m, 1H, Asn-CH>), 2.03, 1.96, 1.95, 1.94 (s, 12H, CHa), 1.25-1.32 (m,

3H, Ala-CHy).

13C NMR (75 MHz, CDCls): 5 = 173.1, 172.1, 171.8, 171.3, 170.9, 170.1 (AcC=0, COOH,
NHC=0), 156.2 (NHC=0), 143.8, 143.7, 141.2, 136.1 (Cqarom), 127.8 (FMOC-Carom), 127.4
(Cqarom), 127.1, 125.1 (FMOC-Carom), 124.5, 122.0 (Trp-Carom), 120.0 (FMOC-Carom), 119.5,
118.5, 111.5 (Trp-Carom), 109.3 (Cqarom), 78.2 (C-1), 72.2 (C-5), 70.9 (C-3), 68.3 (C-2), 67.3
(C-4, Fmoc-CHy), 61.4 (C-6), 61.2, 54.1 (CHNHTrp), 50.5 (CHNHFmoc), 48.9 (CHNHAsn),

47.0 (Fmoc-CH), 37.0 (Asn-CHy), 27.7 (Trp-CHy), 20.6, 20.5, 20.4 (CHs), 18.4 (Ala-CHs).

[a]3) = + 7.7 (c = 0.5, CHCIl3). Mass Anal. Calcd for C47Hs1NsO16 [M+Na]*: m/z 964.32230;

HRMS found [M+Na]*: m/z 964.32289.

NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,3,4,6-tetra-O-

acetyl-p-b-mannopyranosyl)-L-asparagine (9c)

~_ NH

ACO OAC H H -
AcO m/\/ m/‘NH

O :\ NHF
HO/\O (@] O&L\( moc

According to General Procedure E, 9c was obtained from 7c as a red solid. Yield: 99%.
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IH NMR (400 MHz, CDCls): & = 8.61 (br. s., 1H, Trp-NH), 7.68-7.76 (m, 3H, Fmoc-Harom,
CHNHASN/CHNHTrp/C-1-NH), 7.49-7.61 (m, 3H, Trp-Harom, FMoc-Harom), 7.32-7.40 (m, 3H,
Fmoc-Harom, CHNHASN/CHNHTrp/C-1-NH), 7.26-7.31 (m, 2H, Fmoc-Harom), 7.18-7.23 (m,
2H, CHNHASN/CHNHTp/C-1-NH, Trp-Harom), 6.91-7.08 (M, 3H, Trp-Harom), 5.63-6.19 (m,
2H, CHNHFmoc, COOH), 5.39-5.51 (m, 1H, H-1), 5.29-5.38 (m, 1H, H-2), 5.08-5.24 (m, 2H,
H-3, H-4), 4.71-4.86 (m, 1H, CHNHTrp), 4.50-4.66 (m, 1H, CHNHAsn), 4.09-4.42 (m, 5H,
CHNHFmoc, Fmoc-CHz, Fmoc-CH, H-6a), 3.95-4.08 (m, 1H, H-6b), 3.63-3.77 (m, 1H, H-5),
3.09-3.30 (M, 2H, Trp-CHy), 2.42-2.81 (m, 2H, Asn-CHy), 2.11, 1.99, 1.95 (s, 12H, CHa),

0.86-0.91 (M, 3H, Ala-CHs).

13C NMR (101 MHz, CDCls): § = 173.1, 171.9, 171.0, 170.4, 169.7 (AcC=0, COOH,
NHC=0), 156.3 (NHC=0), 143.7, 141.2, 136.1 (Cqarom), 127.8 (FM0C-Carom), 127.4 (Cq.arom),
127.1, 125.1 (FMoc-Carom), 123.7, 121.9 (Trp-Carom), 120.0 (FMOC-Carom), 119.4, 118.5, 111.4
(Trp-Carom), 109.3 (Cqarom), 76.3 (C-1), 73.8 (C-5), 71.6 (C-3), 69.6 (C-2), 67.2 (Fmoc-CHy),
65.3 (C-4), 62.2 (C-6), 54.0 (CHNHTrp), 50.5 (CHNHFmoc), 49.0 (CHNHAsn), 46.9

(Fmoc-CH), 37.1 (Asn-CHy), 26.7 (Trp-CHy), 20.8, 20.6, 20.5 (CH3), 14.1 (Ala-CHa).

[a]2 = — 1.5 (c = 0.5, CHCl3). Mass Anal. Calcd for C47Hs1NsO16 [M+Na]*: m/z 964.32230;

HRMS found [M+Na]™: m/z 964.32143.
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NZ2-[N2[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6°-

hepta-O-acetyl-p-D-cellobiosyl)-L-asparagine (9d)

OAc OAc NN
o) H H
Acoévv éw
aco “°7 a0 YOO W
OHO/%O O %\rNHFmOC

According to General Procedure E, 9d was obtained from 7d as a red solid. Yield: 99%.

IH NMR (400 MHz, CDCls): & = 8.58 (br. s., 1H, Trp-NH), 7.75 (d, J = 7.5 Hz, 2H,
Fmoc-Harom), 7.50-7.61 (m, 3H, Fmoc-Harom, Trp-Harom), 7.34-7.47 (m, 3H, CHNHAsN,
Fmoc-Harom), 7.28 (M, 3H, CHNHTrp, Fmoc-Harom), 7.18-7.24 (m, 1H, Trp-Harom), 6.96-7.13
(m, 4H, C-1-NH, Trp-Harom), 5.73-5.84 (m, 1H, CHNHFmoc), 5.58 (br. s., 1H, COOH),
5.18- 5.26 (M, 1H, H-3), 5.08-5.17 (m, 2H, H-1, H-3¢), 4.99-5.07 (m, 1H, H-4%), 4.80-4.93
(M, 2H, H-2, H-2¢), 4.72-4.80 (m, 1H, CHNHTp), 4.53-4.63 (M, 1H, CHNHAsn), 4.37-4.48
(m, 2H, H-1¢, H-6a), 4.21-4.36 (M, 4H, H-6b, CHNHFmoc, Fmoc-CHy), 4.12-4.20 (m, 1H,
Fmoc-CH), 4.01-4.10 (m, 1H, H-6a%), 3.90-3.99 (m, 1H, H-6b°), 3.53-3.72 (m, 3H, H-4, H-5,
H-59, 3.14-3.29 (m, 2H, Trp-CHy), 2.57-2.70 (m, 1H, Asn-CHy), 2.41-251 (m, 1H,

Asn-CHy), 2.03, 1.99, 1.98, 1.97, 1.94 (s, 21H, CHs), 1.25-1.31 (m, 3H, Ala-CHs).

13C NMR (101 MHz, CDCls): § = 174.2,173.3,171.9, 171.5, 171.2, 170.7, 170.6, 170.3, 169.9,
169.4, 169.3 (AcC=0, COOH, NHC=0), 156.3 (NHC=0), 143.7, 141.2, 136.1 (Cqarom), 127.8
(FMOC-Carom), 127.4 (Cqarom), 127.1, 125.1 (FMoc-Carom), 123.7, 122.0 (Trp-Carom), 120.0
(FMoc-Carom), 119.5, 118.5, 111.5 (Trp-Carom), 109.3 (Cqarom), 100.7 (C-19), 77.8 (C-1), 76.2
(C-5), 74.6 (C-5), 72.8 (C-3%), 72.5 (C-3), 71.8 (C-4), 71.5 (C-2°), 70.6 (C-2), 67.7 (C-4°), 67.3
(Fmoc-CHy), 61.5 (C-6°, C-6), 54.1 (CHNHTrp), 50.5 (CHNHAsN), 49.0 (CHNHFmoc), 46.9

(Fmoc-CH), 37.0 (Asn-CHy), 29.7 (Trp-CHs), 20.7, 20.6, 20.5 (CHs), 18.4 (Ala-CHs).
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[@]3” =—0.2 (c = 0.5, CHCIs). Mass Anal. Calcd for CsoHg7NsO24 [M+Na]*: m/z 1252.40682;

HRMS found [M+Na]*: m/z 1252.40764 .

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6’-

hepta-O-acetyl-p-D-lactosyl)-L-asparagine (%)

NH
AcO _OAc OAc P
Lo oS kit
AcO
a0 " o \cf)(\: E)(\NH NHF
m
Ho o o)\( °°

According to General Procedure E, 9e was obtained from 7e as a red solid. Yield: 99%.

IH NMR (400 MHz, CDCl3): & = 851 (br. s., 1H, Trp-NH), 7.75 (d, J = 7.6 Hz, 2H,
Fmoc-Harom), 7.51-7.60 (m, 3H, Trp-Harom, FMoc-Harom), 7.39 (m, 3H, CHNHAsN,
Fmoc-Harom), 7.29 (d, J = 5.4 Hz, 3H, CHNHTrp, Fmoc-Harom), 7.19-7.24 (m, 1H, Trp-Harom),
6.98-7.12 (M, 4H, Trp-Harom, C-1-NH), 5.66-5.93 (m, 2H, COOH, CHNHFmoc), 5.30-5.34 (d,
J = 3.3 Hz, 1H, H-4%), 5.19-5.26 (m, 1H, H-3), 5.04-5.15 (m, 2H, H-1, H-2), 4.93 (dd,
Jya = 10.4 Hz, J3»- = 3.4 Hz, 1H, H-3%), 4.80-4.87 (m, 1H, H-2), 4.72-4.79 (m, 1H,
CHNHTrp), 4.45-4.62 (m, 1H, CHNHAsn), 4.30-4.45 (m, 3H, H-1°, H-6a, Fmoc-CH>),
4.23-4.30 (m, 2H, Fmoc-CHa, CHNHFmoc), 4.12-4.19 (m, 1H, Fmoc-CH), 3.98-4.12 (m, 3H,
H-6b, H-6a‘, H-6b), 3.78-3.85 (m, 1H, H-5°), 3.66-3.74 (m, 1H, H-4), 3.58-3.65 (m, 1H,
H-5), 3.23 (m, 2H, Trp-CHy), 2.59-2.69, 2.40-2.49 (m, 1H, Asn-CHy), 2.12, 2.02, 2.00, 1.99,

1.96 (s, 21H, CHs), 1.95 (br. s., 2H, H-CH3), 1.28 (d, J = 6.4 Hz, 3H, Ala-CHs).

13C NMR (101 MHz, CDCls): 8= 173.5,172.0, 171.9, 171.5, 171.2, 170.9, 170.5, 170.2, 170.2,
169.9, 169.3 (AcC=0, COOH, NHC=0), 156.3 (NHC=0), 143.7, 141.2, 136.1 (Cqarom), 127.8

(FMOC-Carom), 127.4 (Cqarom), 127.1, 125.1 (FMOC-Carom), 123.6, 122.1 (Trp-Carom), 120.1
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(FMoc-Carom), 119.5, 118.5, 111.5 (Trp-Carom), 109.2 (Cg.arom), 100.9 (C-1°), 77.7 (C-1), 75.8
(C-4), 74.7 (C-5), 72.6 (C-3), 70.9, 70.7, 70.6 (C-3, C-5°, C-2), 69.0 (C-2°), 67.3 (Fmoc-CHy),
66.5 (C-4), 61.8 (C-6), 60.6 (C-6°), 54.1 (CHNHTp), 50.5 (CHNHFmoc), 49.0 (CHNHAsn),
46.9 (Fmoc-CH), 37.0 (Asn-CHy), 27.5 (Trp-CHy), 20.7, 20.7, 20.6, 20.5 (CHs), 18.2

(Ala-CHs).

[a]3) =+ 1.5 (c = 0.25, CHCls). Mass Anal. Calcd for CsoHg7NsO24 [M+Na]*: m/z 1252.40682;

HRMS found [M+Na]*: m/z 1252.40520.

N2-[N?[N2-[(9H-Fluoren-9-ylmethoxy)carbonyl]alaninyl]tryptophyl]-N-(2,2°,3,3°,4,6,6’-

hepta-O-acetyl-p-D-maltosyl)-L-asparagine (9f)

OAc
NH
A0~ O OAc X
C =
AcO o H H :
AcO Qg O NHFmoc

According to General Procedure E, 9f was obtained from 7f as a red solid. Yield: 99%.

IH NMR (400 MHz, CDCls): & = 8.56 (br. s., 1H, Trp-NH), 7.76 (d, J = 7.5 Hz, 2H,
Fmoc-Harom), 7.56 (d, J = 7.3 Hz, 3H, Trp-Harom, FM0OC-Harom), 7.32-7.43 (m, 3H, CHNHAsN,
Fmoc-Harom), 7.26-7.30 (m, 2H, Fmoc-Harom), 7.22 (br. s., 2H, Trp-Haom, CHNHTIpP),
7.07-7.13, 7.00-7.06 (M, 3H, Trp-Harom), 6.90-6.98 (m, 1H, C-1-NH), 5.66-5.75 (m, 1H,
CHNHFmoc), 5.33-5.40 (m, 2H, H-1¢, H-3¢), 5.24-5.31 (m, 1H, H-3), 5.10-5.16 (m, 1H,
H-1), 5.02-5.09 (m, 1H, H-4°), 4.84 (dd, J>-5 = 10.6 Hz, J>1- = 4.0 Hz, 3H, H-2°), 4.68-4.80
(m, 2H, H-2, CHNHTIp), 4.60 (m, 1H, CHNHASsN), 4.30-4.43 (m, 2H, H-6a, Fmoc-CH,),

4.24-4.30 (m, 2H, Fmoc-CHz, CHNHFmoc), 4.21 (dd, Jsa-6b: = 12.5 Hz, Jea 5« = 3.2 Hz, 2H,
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H-6a‘), 4.13-4.18 (m, 1H, Fmoc-CH), 4.10 (dd, Jenea = 12.4 Hz, Jebs = 3.3 Hz, 1H, H-6b),
4.00-4.07 (m, 1H, H-6b°), 3.84-3.93 (M, 2H, H-4, H-5°), 3.51-3.64 (br. s., 1H, H-5), 3.16-3.33
(M, 2H, Trp-CHy), 2.56-2.68 (m, 1H, Asn-CHy), 2.35-2.46 (m, 1H, Asn-CHy), 2.07, 2.03, 2.02,

2.01, 2.00, 1.97, 1.94 (s, 21H, CHg), 1.27-1.33 (m, 3H, Ala-CHj).

13C NMR (101 MHz, CDCl3): § = 173.3, 171.9, 171.7, 171.4, 170.9, 170.7, 170.6, 170.1, 169.5
(AcC=0, COOH, NHC=0), 156.3 (NHC=0), 143.7, 141.2, 136.1 (Cq.arom), 127.9 (FM0C-Carom),
127.4 (Cqarom), 127.1, 125.1 (FM0C-Carom), 123.6, 122.1 (Trp-Carom), 120.1 (FMOCc-Carom), 119.6,
118.5, 111.5 (Trp-Carom), 109.2 (Cqarom), 95.6 (C-1°), 77.5 (C-1), 75.2 (C-3), 74.0 (C-5), 72.3
(C-5%), 71.1 (C-2), 70.0 (C-2°), 69.3 (C-3°), 68.5 (C-4), 67.9 (C-4°), 67.3 (Fmoc-CHy), 62.5
(C-6), 61.3 (C-6°), 54.1 (CHNHTp), 50.5 (CHNHFmoc), 48.9 (CHNHAsn), 47.0 (Fmoc-CH),

37.0 (Asn-CHy), 27.6 (Trp-CHsz), 20.9, 20.8, 20.7, 20.6, 20.6, 20.5 (CHs), 18.3 (Ala-CHs).

[a]3) = +22.3 (¢ = 1, CHCIs). Mass Anal. Calcd for CsgHg7NsOz4 [M+Na]*: m/z 1252.40682;

HRMS found [M+Na]*: m/z 1252.40616.

N2-[N?[N?Alaninyl]phenylalaninyl]-N-(B-b-glucopyranosyl)-L-asparagine (10a)

According to General Procedure F, 10a was obtained from 8a as a colorless solid. Yield: 98%.

IH NMR (300 MHz, D20): & = 7.25-7.39 (m, 5H, Ph-Harom), 4.91 (d, J1.2 = 9.1 Hz, 1H, H-1),
4.64 (dd, J = 9.4 Hz, J = 5.7 Hz, 1H, CHNHAsn), 4.41-4.48 (m, 1H, CHNHPhe), 3.96 (g,
J = 7.2 Hz 1H, CHNHy), 3.84 (dd, Jeash = 12.5 Hz, Jeas = 2.1 Hz, 1H, H-6a), 3.68 (dd,

Jobea = 12.4 Hz, Jops = 5.2 Hz, 1H, H-6b), 3.45-3.55 (m, 2H, H-3, H-5), 3.32-3.42 (m, 2H,
S62



H-2, H-4), 3.21 (dd, J = 14.2 Hz, J = 5.8 Hz, 1H, Asn-CHy), 2.99 (dd, J = 14.1 Hz, J = 9.5 Hz,

1H, Asn-CH), 2.74-2.82 (m, 2H, Phe-CH), 1.48 (d, J = 7.2 Hz, 3H, Ala-CHj3).

13C NMR (101 MHz, CDCls): § = 176.4, 175.6, 173.9, 172.0 (NHC=0, COOH), 136.6 (Cqarom),
129.2, 128.7, 127.1 (Ph-Carom), 79.2 (C-1), 77.5 (C-5), 76.4 (C-3), 71.8, 69.2 (C-2, C-4), 60.5
(C-6), 54.8 (CHNHAsnN), 51.5 (CHNHPhe), 49.5 (CHNH>), 38.0 (Phe-CH>), 36.8 (Asn-CHo),

18.4 (Ala-CHa).

[a]3) = — 0.5 (c = 0.1, H20). Mass Anal. Calcd for C22H32N4O10 [M+H]*: m/z 513.21912;

HRMS found [M+H]": m/z 513.21934.

N2-[N?[N?Alaninyl]phenylalaninyl]-N-(B-b-galactopyranosyl)-L-asparagine (10b)

According to General Procedure F, 10b was obtained from 8b as a colorless solid. Yield: 96%.

IH NMR (400 MHz, D;0): § = 7.23-7.40 (m, 5H, H-Ph), 4.86 (d, J12 = 8.9 Hz, 1H, H-1), 4.66
(dd, J = 9.3 Hz, J = 6.0 Hz, 1H, CHNHAsn), 4.37-4.46 (m, 1H, CHNHPhe), 3.89-3.99 (m, 1H,
H-3, CHNHy), 3.63-3.78 (m, 4H, H-4, H-5, H-6a, H-6b), 3.56-3.63 (m, 1H, H-2), 3.22 (dd,
J =13.6 Hz, J = 5.0 Hz, 1H, Asn-CHy), 2.98 (dd, J = 13.6 Hz, J = 9.8 Hz, 1H, Asn-CHy),

2.73-2.82 (M, 2H, Phe-CHy), 1.46 (dd, J = 7.0 Hz, 3H, Ala-CHs).

13C NMR (101 MHz, D;0): § = 176.4, 173.9, 171.7, 170.6 (NHC=0, COOH), 136.6 (Cqarom),

129.2, 128.7, 127.1 (Ph-Carom), 79.7 (C-1), 76.7 (C-5), 73.3, 69.3 (C-2, C-4), 68.6 (C-3), 61.0
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(C-6), 55.2 (CHNHAsnN), 51.5 (CHNHPhe), 48.9 (CHNH>), 37.9 (Phe-CH>), 36.6 (Asn-CHo),

16.5 (Ala-CHs).

[a]3) = + 3.5 (c = 0.1, H20). Mass Anal. Calcd for C22H32N4O10 [M+H]*: m/z 513.21912;

HRMS found [M+H]": m/z 513.21292.

N2-[N?[N?Alaninyl]phenylalaninyl]-N-(B-p-mannopyranosyl)-L-asparagine (10c)

According to General Procedure F, 10c was obtained from 8c as a colorless solid. Yield: 66%.

IH NMR (300 MHz, D;0): § = 7.32-7.40 (m, 2H, Ph-Harom), 7.25-7.32 (M, 3H, Ph-Harom), 5.16
(d, J12 = 1.0 Hz, 1H, H-1), 4.65 (dd, J = 9.5 Hz, J = 5.5 Hz, 1H, CHNHAsn), 4.38-4.45 (m,
1H, CHNHPhe), 3.92-3.99 (m, 1H, CHNH), 3.90 (dd, J»3 = 3.3 Hz, Jo1 = 1.0 Hz, 1H, H-2),
3.86 (dd, Jeaeh = 12.5 Hz, Jeas = 2.3 Hz, 1H, H-6a), 3.67-3.73 (m, 1H, H-6b), 3.63-3.67 (m,
1H, H-3), 3.52-3.61 (m, 1H, H-4), 3.38-3.46 (m, 1H, H-5), 3.22 (dd, J = 14.2 Hz, J = 5.7 Hz,
Asn-CHy), 2.99 (dd, J = 14.0 Hz, J = 9.5 Hz, 1H, Asn-CHy), 2.78 (dd, J = 6.3 Hz, J = 3.1 Hz,

2H, Phe-CHy), 1.46 (d, J = 7.2 Hz, 3H, Ala-CHs).

13C NMR (75 MHz, D,0): § = 176.6, 176.3, 173.2, 171.7 (NHC=0, COOH), 136.6 (Cqarom),
129.1, 128.8, 127.1 (Ph-Carom), 77.7 (C-1), 77.6 (C-5), 73.3 (C-3), 70.1 (C-2), 66.4 (C-4), 60.9
(C-6), 55.1 (CHNHAsn), 51.6 (CHNHPhe), 48.9 (CHNH;), 37.8 (Phe-CH), 36.6 (Asn-CHs),

16.5 (Ala-CHj).

[@]3” = — 7.5 (c = 0.1, H20). Mass Anal. Calcd for C22H32N4O10 [M+H]*: m/z 513.21912;

HRMS found [M+H]*: m/z 513.21974.
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N2-[N2[N2Alaninyl]phenylalaninyl]-N-(B-bp-cellobiosyl)-L-asparagine (10d)

According to General Procedure F, 10d was obtained from 8d as a colorless solid. Yield: 61%.

IH NMR (600 MHz, D20): § = 7.33-7.38 (m, 2H, Ph-Harom), 7.26-7.32(m, 3H, Ph-Harom), 4.94
(dd, J12 = 9.2 Hz, 1H, H-1), 4.65 (dd, J = 9.4 Hz, J = 5.7 Hz, 1H, CHNHAsn), 4.49 (d,
Ji2 = 7.9 Hz, 1H, H-1%), 4.39-4.45 (m, 1H, CHNHPhe), 3.95 (g, J = 6.9 Hz, 1H, CHNH,),
3.86-3.92 (M, 2H, H-6a, H-6a‘), 3.78 (Jenea = 12.5 Hz, Jans = 3.7 Hz, 1H, H-6b), 3.71
(Job-6a = 12.3 Hz, Jeb-5- = 5.7 Hz, 1H, H-6b*), 3.60-3.68 (m, 3H, H-3, H-4, H-5), 3.44-3.50 (m,
2H, H-3°, H-5%), 3.37-3.44 (m, 2H, H-2, H-4%), 3.27-3.32 (m, 1H, H-2%), 3.22 (dd,
J =13.9 Hz, J = 5.3 Hz, 1H, Asn-CHy), 2.99 (dd, J = 13.9 Hz, J = 9.2 Hz, 1H, Asn-CHy),

2.73-2.82 (M, 2H, Phe-CHy), 1.47 (d, J = 7.0 Hz, 3H, Ala-CHs).

13C NMR (151 MHz, D;0): § = 176.4, 173.9, 171.8, 170.7 (NHC=0, COOH), 136.5 (Cgarom),
129.2, 128.8, 127.2 (Ph-Carom), 102.5 (C-1), 79.1 (C-1), 78.1 (C-5), 76.3 (C-3), 76.0, 75.5
(C-3¢, C-5%), 74.9 (C-4), 73.1 (C-2°), 71.6 (C-2), 69.4 (C-4"), 60.6 (C-6"), 59.9 (C-6), 55.2
(CHNHAsn), 51.6 (CHNHPhe), 48.9 (CHNH;), 38.1 (Phe-CHy), 36.7 (Asn-CHy), 16.5

(Ala-CHs).

[@]3) = — 1.6 (c = 0.1, H20). Mass Anal. Calcd for CsHs2N4O15 [M+H]*: m/z 675.27194;

HRMS found [M+H]*: m/z 675.27215.
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N2-[N2[N2Alaninyl]phenylalaninyl]-N-(B-D-lactosyl)-L-asparagine (10e)

According to General Procedure F, 10e was obtained from 8e as a colorless solid. Yield: 80%.

IH NMR (600 MHz, D20): & = 7.33-7.39 (m, 2H, Ph-Harom), 7.26-7.32 (M, 3H, Ph-Harom),
4.90-4.99 (m, 1H, H-1), 4.61-4.69 (m, 1H, CHNHAsn), 4.39-4.47 (m, 2H, CHNHPhe, H-1°),
3.85-3.93 (M, 3H, CHNH2, H-4¢, H-6a), 3.72-3.81 (m, 2H, H-6b, H-6a%), 3.60-3.72 (m, 6H,
H-3, H-3¢, H-4, H-5, H-5¢, H-6b%), 3.50-3.56 (m, 1H, H-2¢), 3.39-3.45 (m, 1H, H-2), 3.22 (dd,
J=13.7 Hz, J = 4.4 Hz, 1H, Asn-CHy), 2.99 (dd, J = 12.5 Hz, J = 9.9 Hz, 1H, Asn-CHy),

2.72-2.83 (M, 2H, Phe-CHy), 1.42 (d, J = 6.2 Hz, 3H, Ala-CHs).

13C NMR (151 MHz, D;0): 5 = 178.9, 176.4, 174.4, 174.3 (NHC=0, COOH), 139.1 (Cqarom),
131.7, 131.3, 129.7 (Ph-Carom), 105.4 (C-1°), 81.6 (C-1), 80.3 (C-5), 78.9, 77.9, 77.5, 75.0
(C-3, C-3°, C-4, C-5°), 74.1 (C-2), 73.5 (C-2), 71.1 (C-4°), 63.6 (C-6°), 62.4 (C-6), 57.7
(CHNHAsn), 54.1 (CHNHPhe), 51.3 (CHNH;), 40.5 (Phe-CHy), 39.3 (Asn-CH,), 19.5

(Ala-CHs).

[@]2” = — 0.5 (c = 0.1, H20). Mass Anal. Calcd for C2sHs2N4O15 [M+H]*: m/z 675.27194;

HRMS found [M+H]*: m/z 675.27231.
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N2-[N2[N2Alaninyl]phenylalaninyl]-N-(B-p-maltosyl)-L-asparagine (10f)

According to General Procedure F, 10f was obtained from 8f as a colorless solid. Yield: 99%.

IH NMR (600 MHz, D:0): & = 7.34-7.38, 7.26-7.31 (m, 5H, Phe-Haom), 5.39 (d,
Jr2 =3.9Hz, 1H, H-19), 4.93 (d, J12 = 9.2 Hz, 1H, H-1), 4.65 (dd, J = 9.5 Hz, J = 5.5 Hz, 1H,
CHNHAsn), 4.40-4.44 (m, 1H, CHNHPhe), 3.82-3.87 (m, 4H, H-6a, CHNH,), 3.78-3.82 (m,
2H, H-3, H-6b), 3.71-3.75 (m, 2H, H-6a‘, H-6b%), 3.67-3.71 (M, 2H, H-5°), 3.60 — 3.67 (m,
3H, H-4, H-5, H-3%), 3.55 (dd, Jo3» = 9.9 Hz, J»1> = 3.9 Hz, 1H, H-2¢), 3.37-3.42 (m, 2H,
H-2, H-4°), 3.22 (dd, J = 14.1 Hz, J = 5.5 Hz, 1H, Asn-CHy), 2.99 (dd, J = 14.1 Hz, J = 9.7 Hz,
1H, Asn-CHy), 2.80 (dd, J = 12.0 Hz, J = 1.7 Hz, 1H, Phe-CH), 2.76 (dd, J = 12.1 Hz,

J=2.9 Hz, 1H, Phe-CHy), 1.40 (d, J = 7.2 Hz, 3H, Ala-CH).

13C NMR (151 MHz, D20): § = 176.4, 173.9, 172.2, 171.8 (NHC=0, COOH), 136.6 (Cq.arom),
129.2, 128.7, 127.1 (Phe-Carom), 99.5 (C-1°), 79.1 (C-1), 76.9 (C-3), 76.2, 76.1 (C-5, C-3*/C-4),
72.8, 72.7 (C-5°, C-3%/C-4), 71.7 (C-2, C-2), 69.3 (C-4), 60.6 (C-6), 60.4 (C-6°), 55.0
(CHNHAsn), 51.6 (CHNHPhe), 49.1 (CHNHy), 37.9 (Phe-CHy), 36.7 (Asn-CHy), 17.1

(Ala-CHs).

[a]2 = + 4.0 (c = 0.25, H,0). Mass Anal. Calcd for CasHa2N4O1s [M+H]*: m/z 675.27194;

HRMS found [M+H]*: m/z 675.27076.
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N2-[N2[N2Alaninyl]tryptophyl]-N-(B-D-glucopyranosyl)-L-asparagine (11a)

oH < NH
H H oS
HO NH
HO \([)(\:: 0 NH
HO o 2

According to General Procedure F, 11a was obtained from 9a as a yellow solid. Yield: 92%.

IH NMR (700 MHz, D;0): & = 7.64 (d, J = 8.0 Hz, 1H, Trp-Harom), 7.46 (d, J = 8.1 Hz, 1H,
Trp-Harom), 7.23 (s, 1H, Trp-Harom), 7.19-7.22, 7.11-7.15 (m, 2H, Trp-Haom), 4.88 (d,
Ji2 = 9.0 Hz, 1H, H-1), 4.69 (dd, J = 8.2 Hz, J = 6.2 Hz, 1H, CHNHTp), 4.31-4.35 (m, 1H,
CHNHASsN), 3.94 (q, J = 7.1 Hz, 1H, CHNH>), 3.84 (dd, Jevea = 12.3 Hz, Jebs = 1.7 Hz, 1H,
H-6b), 3.67 (dd, Jeaer = 12.5 Hz, Jeas = 5.6 Hz, 1H, H-6a), 3.46-3.51 (m, 1H, H-3, H-5),
3.33-3.39 (m, 1H, H-2, H-4), 3.31 (dd, J = 15.1 Hz, J = 6.0 Hz, 1H, Trp-CH>), 3.23 (dd,
J=14.8 Hz, J = 8.4 Hz, 1H, Trp-CH,), 2.68 (dd, J = 15.9 Hz, J = 6.7 Hz, 1H, Asn-CHy), 2.54

(dd, J = 15.9 Hz, J = 4.7 Hz, 1H, Asn-CHy), 1.46 (d, J = 7.1 Hz, 3H, Ala-CHj).

13C NMR (176 MHz, D20): & = 176.2, 173.8, 172.0, 170.5 (NHC=0, COOH), 136.0, 126.8
(Cqarom), 124.4, 121.9, 119.3, 118.3, 112.0 (Trp-Carom), 108.9 (Cqarom), 79.2 (C-1), 77.5 (C-5),
76.4 (C-3), 71.8, 69.3, 60.6 (C-6), 54.6 (CHNHTIp), 51.3 (CHNHASsN), 48.9 (CHNH,), 37.7

(Asn-CHy>), 26.7 (Trp-CHy>), 16.5 (Ala-CHj).

[@]3” = — 2.6 (c = 0.5, H20). Mass Anal. Calcd for C24H33NsO10 [M+H]*: m/z 552.23002;

HRMS found [M+H]": m/z 552.23000.
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N2-[N2[N2Alaninyl]tryptophyl]-N-(B-D-galactopyranosyl)-L-asparagine (11b)

HO OH ~ MM
HO . NH

HO jo(\ii 0 NH

HO 0 2

According to General Procedure F, 11b was obtained from 9b as a yellow solid. Yield: 99%.

IH NMR (300 MHz, D;0): & = 7.65 (d, J = 7.8 Hz, 1H, Trp-Harom), 7.48 (d, J = 8.1 Hz, 1H,
Trp-Harom), 7.24 (s, 1H, Trp-Harom), 7.21 (dd, J = 8.2 Hz, J = 1.0 Hz, 1H, Trp-Harom), 7.11-7.17
(M, 1H, Trp-Harom), 4.84 (d, J1.2 = 8.7 Hz, 1H, H-1), 4.66-4.73 (m, 1H, CHNHTp), 4.31-4.37
(m, 1H, CHNHAsn), 3.89-3.99 (m, 2H, H-4, CHNHy), 3.64-3.75 (m, 4H, H-3, H-5, H-6a,
H-6b), 3.55-3.63 (m, 1H, H-2), 3.33 (dd, J = 15.2 Hz, J = 6.5 Hz, 1H, Trp-CH>), 3.23 (dd,
J=15.0 Hz, J = 8.3 Hz, 1H, Trp-CHy), 2.71 (dd, J = 15.9 Hz, J = 6.4 Hz, 1H, Asn-CH>), 2.55

(dd, J = 15.8 Hz, J = 4.9 Hz, 1H, Asn-CHy), 1.46 (d, J = 7.2 Hz, 3H, Ala-CHj).

13C NMR (75 MHz, D20): & = 176.3, 173.9, 172.0, 170.6 (NHC=0, COOH), 136.1, 128.6,
(Cqarom), 124.5, 121.9, 119.3, 118.4, 112.0 (Trp-Carom), 108.9 (Cqarom), 79.6 (C-1), 76.7 (C-5),
73.3 (C-3), 69.4 (C-2), 68.7 (C-4), 61.0 (C-6), 54.7 (CHNHTrp), 52.5, 51.4 (CHNHAsn), 48.9

(CHNH_), 37.7 (Asn-CHz), 26.7 (Trp-CHo), 16.5 (Ala-CHs).

[a]3) = — 3.2 (c = 0.1, H20). Mass Anal. Calcd for C24H3sNsO10 [M+H]*: m/z 552.23002;

HRMS found [M+H]*": m/z 552.23046.
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N2-[N2[N2Alaninyl]tryptophyl]-N-(B-D-mannopyranosyl)-L-asparagine (11c)

According to General Procedure F, 11c was obtained from 9c as a yellow solid. Yield: 77%.

IH NMR (400 MHz, D;0): & = 7.63 (d, J = 8.0 Hz, 1H, Trp-Harom), 7.45 (d, J = 8.2 Hz, 1H,
Trp-Harom), 7.16—7.24 (m, 2H, Trp-Harom), 7.08-7.15 (m, 1H, Trp-Harom), 5.07 (d, J12 = 0.9 Hz,
1H, H-1), 4.68 (dd, J = 8.2 Hz, J = 6.0 Hz, 1H, CHNHTrp), 4.32 (dd, J = 6.2 Hz, J = 4.9 Hz,
1H, CHNHAsn), 3.82 (s, 3H, H-2, H-6a CHNH?>), 3.66 (dd, Jsbea = 12.2 Hz, Jens = 6.1 Hz, 1H,
H-6b), 3.61 (dd, Js4 = 9.5 Hz, Js» = 3.2 Hz, 1H, H-3), 3.50-3.56 (m, 1H, H-4), 3.39 (ddd,
Js4 = 9.3 Hz, Jsen = 6.0 Hz, Js6a = 2.1 Hz, 1H, H-5), 3.30 (dd, J = 14.8 Hz, J = 5.8 Hz, 1H,
Trp-CHy), 3.21 (dd, J = 14.8 Hz, J = 8.2 Hz, 1H, Trp-CHy), 2.69 (dd, J = 15.8 Hz, J = 6.6 Hz,
1H, Asn-CHy), 2.54 (dd, J = 15.8 Hz, J = 4.8 Hz, 1H, Asn-CHy), 1.40 (d, J = 7.1 Hz, 3H,

Ala-CHj).

13C NMR (101 MHz, D20): & = 176.3, 173.1, 172.0, 171.3 (NHC=0, COOH), 136.0, 126.8
(Cqarom), 124.4, 121.9, 119.3, 118.3, 111.9 (Trp-Carom), 108.9 (Cqarom), 77.7 (C-1), 7.6 (C-5),
73.2 (C-3), 70.1 (C-2), 66.4 (C-4), 60.9 (C-6), 54.5 (CHNHTrp), 51.4 (CHNHAsN), 49.0

(CHNHy), 37.6 (Asn-CHy), 26.7 (Trp-CH>), 16.7 (Ala-CH3).

[@]3” = — 2.0 (c = 0.5, H2O/acetone 1:1). Mass Anal. Calcd for C24H3sNsO10 [M+H]*: m/z

552.23002; HRMS found [M+H]*: m/z 552.23026.
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N2-[N2[N2Alaninyl]tryptophyl]-N-(B-D-cellobiosyl)-L-asparagine (11d)

Y PN

HO

Ho MO ol E)(\{E(\NH NH
HO o o)\r 2

According to General Procedure F, 11d was obtained from 9d as a yellow solid. Yield: 49%.

IH NMR (700 MHz, D;0): & = 7.62-7.67, 7.44-7.49 (m, 2H, Trp-Haom), 7.23 (s, 1H,
Trp-Harom), 7.18-7.22, 7.10-7.16 (M, 2H, Trp-Harom), 4.90 (d, J12 = 9.3 Hz, 1H, H-1), 4.69 (dd,
J=8.2Hz, J = 5.8 Hz, 1H, CHNHTp), 4.46 (d, Ji-»- = 8.0 Hz, 1H, H-1°), 4.31-4.35 (m, 1H,
CHNHAsn), 3.93 (g, J = 7.0 Hz, 1H, CHNH,), 3.86-3.90 (m, 1H, H-6a, H-6a‘), 3.75
(dd, Jepea =12.3 Hz, Jep-s = 4.1 Hz, 1H, H-6b), 3.69 (dd, Jeb-6a: =12.5 Hz, Jep-s = 6.0 Hz, 1H,
H-6b%), 3.60-3.63 (M, 1H, H-3, H-4, H-5), 3.43-3.46 (m, 1H, H-3¢, h-%"), 3.36-3.40 (m, 1H,
H-2¢, H-4%), 3.31 (dd, J =15.1 Hz, J = 6.0 Hz, 1H, Trp-CHy), 3.25-3.29 (m, 1H, H-2), 3.23 (dd,
J=14.8 Hz, J = 8.4 Hz, 1H, Trp-CHy), 2.68 (dd, J =15.7 Hz, J = 6.7 Hz, 1H, Asn-CH), 2.57

(dd, J =15.7 Hz, J = 4.7 Hz, 1H, Asn-CHy), 1.45 (d, J = 7.3 Hz, 3H, Ala-CH3).

13C NMR (176 MHz, D:0): & = 173.8, 172.0 (NHC=0), 135.9, 126.8 (Cqarom), 124.4, 121.9,
119.3, 118.3, 111.8 (Trp-Carom), 108.9 (Cqarom), 102.5 (C-1%), 79.0 (C-1), 78.1 (C-3), 76.3
(C-5), 76.0 (C-5), 75.4 (C-3%), 74.9 (C-4), 73.1 (C-2°), 71.6 (C-2), 69.4 (C-4°), 60.5 (C-6°),
59.9 (C-6), 54.6 (CHNHTIp), 51.4 (CHNHAsn), 48.9 (CHNHy), 37.7 (Asn-CH,), 26.7

(Trp-CH2), 16.5 (Ala-CHs).

[@]3) = — 1.2 (c = 0.1, H20). Mass Anal. Calcd for C3oHa3NsO1s [M+H]*: m/z 714.28284;

HRMS found [M+H]*: m/z 714.28300.
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N2-[N2[N2Alaninyl]tryptophyl]-N-(B-D-lactosyl)-L-asparagine (11€)

NH
HO _OH OH P
(o) 'e) H H =
0 N N
Hoéw &w
Ho "% on \I)(\:: 0 L NH
HO S0 ~ O 2

According to General Procedure F, 11e was obtained from 9e as a yellow solid. Yield: 99%.

IH NMR (300 MHz, D;0): & = 7.63-7.70, 7.44-7.51 (m, 2H, Trp-Harom), 7.24 (br. s., 1H,
Trp-Harom), 7.21 (dd, J = 8.3 Hz, J = 1.1 Hz, 1H, Trp-Harom), 7.11-7.18 (M, 1H, Trp-Harom), 4.92
(d, J = 9.2 Hz, 1H, H-1), 4.67-4.72 (m, 1H, CHNHTp), 4.39-4.45 (d, Ji-»- = 7.6 Hz, 1H,
H-19), 4.36 (dd, J = 6.1 Hz, J = 5.0 Hz, 1H, CHNHAsn), 3.82-3.95 (m, 3H, H-4‘, H-6a,
CHNHy), 3.69-3.81 (m, 4H, H-4, H-6b, H-6a‘, H-6b%), 3.58-3.68 (m, 4H, H-5°, H-5, H-3",
H-3), 3.52 (dd, , Jo.3- = 9.9 Hz, Jo-y- = 7.7 Hz, 1H, H-2%), 3.38-3.45 (m, 1H, H-2), 3.33 (dd,
J=14.8 Hz, J = 5.5 Hz, 1H, Trp-CHy), 3.23 (dd, J =14.9 Hz, J = 8.4 Hz, 1H, Trp-CH), 2.70
(dd, J =15.7 Hz, J = 6.7 Hz, 1H, Asn-CHy), 2.59 (dd, J =15.7 Hz, J = 5.1 Hz, 1H, Asn-CHy),

1.42 (d, J = 7.2 Hz, 3H, Ala-CHs).

13C NMR (75 MHz, D;0): § = 173.8, 172.1 (NHC=0, COOH), 136.1, 124.4 (Cqarom), 121.9,
119.3, 118.4, 112.0, 109.0 (Trp-Carom), 102.9 (C-19), 79.1 (C-1), 7.9 (C-5), 76.3, 75.3, 75.0,
72.5 (C-5¢, C-3, C-3%, C-4), 71.5 (C-2°), 70.9 (C-2), 68.5 (C-4°), 61.0 (C-6°), 60.0 (C-6), 54.6
(CHNHTp), 51.4 (CHNHAsn), 49.1 (CHNH,), 37.8 (Asn-CHy), 26.8 (Trp-CHy), 16.9

(Ala-CHs).

[a]3) = + 2.3 (¢ = 0.25, H20). Mass Anal. Calcd for C3oHasNsO1s [M+H]*: m/z 714.28284;

HRMS found [M+H]": m/z 714.28146.
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N2-[N2[N2Alaninyl]tryptophyl]-N-(B-p-maltosyl)-L-asparagine (11f)

OH

NH
R o s
HoQ o f N
G0N0 ©

NH
o 2

According to General Procedure F, 11f was obtained from 9f as a light yellow solid. Yield:

87%.

IH NMR (400 MHz, D;0): & = 7.60-7.66, 7.43-7.48 (m, 2H, Trp-Harom), 7.22 (br. s., 1H,
Trp-Harom), 7.17-7.21, 7.09-7.15 (M, 2H, Trp-Harom), 5.33-5.38 (d, Ji-2- = 7.6 Hz, 1H, H-1°),
4.88 (d, J12 = 9.3 Hz, 1H, H-1), 4.68 (dd, J = 8.2 Hz, J = 6.0 Hz, 1H, CHNHTp), 4.32 (dd,
J=6.1Hz, J=5.0 Hz, 1H, CHNHAsn), 3.94 (g, J = 7.1 Hz, 1H, CHNH), 3.73-3.86 (m, 3H,
H-6a, H-6b, H-3), 3.58-3.73 (m, 6H, H-5, H-5°, H-4, H-3‘, H-6a°, H-6b°), 3.52 (dd,
Jr3 = 9.9 Hz, Jor = 3.9 Hz, 1H, H-29), 3.33-3.39 (m, 2H, H-2, H-4%), 3.30 (dd, J =14.8 Hz,
J=5.9 Hz, 1H, Trp-CH), 3.22 (dd, J =14.9 Hz, J = 8.3 Hz, 1H, Trp-CH,2.67 (dd, J =15.8 Hz,
J=6.7 Hz, 1H, Asn-CHy), 2.53 (dd, J =15.8 Hz, J = 4.9 Hz, 1H, Asn-CH), 1.45 (d, J = 7.2 Hz,

3H, Ala-CHs).

13C NMR (101 MHz, D;0): & = 173.8, 172.0, 170.5 (NHC=0, COOH), 136.0, 126.8 (Cq.arom),
124.4, 121.9, 119.3, 118.3, 112.0 (Trp-Carom), 108.9 (Cgarom), 99.5 (C-1¢), 79.0 (C-1), 76.8
(C-3), 76.2, 76.1 (C-5, C-3*/C-4), 72.8, 72.6 (C-5°, C-3*/C-4), 71.6 (C-2, C-2°), 69.2 (C-4°),
60.6 (C-6), 60.4 (C-6°), 54.6 (CHNHAsn), 51.2 (CHNHTtp), 48.9 (CHNH>), 37.7 (Asn-CHy),

26.7 (Trp-CHy), 16.4 (Ala-CHs).

[@]3) = + 3.5 (c = 0.1, H20). Mass Anal. Calcd for C3oHasNsO1s [M+H]*: m/z 714.28284;

HRMS found [M+H]*: m/z 714.28206.
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