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Experimental

General Methods. Starting materials and solvents were obtained from commercial sources
and used without further purification unless otherwise noted. Anhydrous solvents were obtained
either commercially or from a solvent purification system. Molecular sieves 4A were activated at
180 °C under high vacuum for 3-4 h immediately before use. Thin-layer chromatography (TLC)
was performed on silica gel 60 A plates and analyzed with a UV lamp and by charring with
phosphomolybdic acid or 5% H,SO, in EtOH. *H NMR spectra were recorded at 400 or 500
MHz with chemical shifts reported in ppm (8) relative to that of tetramethylsilane (& 0.00) or
CHClI; (8 7.26), and **C NMR spectra were recorded at 100 or 125 MHz. Mass spectra were
recorded with a MALDI TOF MS instrument.

2-Azidoethyl 3-O-acetyl-4,6-O-benzylidene-2-deoxy-2-phthalimido-f-D-glucopyranosyl-(1—6)-
3-0-acetyl-4-0-benzyl-2-deoxy-2-phthalimido-p-D-glucopyranoside (11).** After a mixture of
glycosyl donor 12 (2.89 g, 5.29 mmol), acceptor 13 (1.8 g, 3.53 mmol) and molecular sieves 4A
(5.00 g) in dry dichloromethane (DCM, 50 mL) was stirred under an Argon atmosphere at room
temperature (rt) for 3h and then cooled to -50 °C, AgOTf (300 mg) and NIS (1.85 g, 8.23 mmol)
were sequentially added. The mixture was stirred at -50 °C for another hour and then stirred at rt
for 24h. The mixture was quenched with aqueous (ag.) NaHCOs3, diluted with DCM, and filtered
off to remove molecular sieves. The organic solution was washed with aq. Na,S,03, dried over
Na,SO,, concentrated under vacuum, and the residue was finally purified by silica gel column
chromatography using 10% ethyl acetate in toluene as the eluent to afford 11 (2.00 g, 78%) as a
white solid. Its spectroscopic data were identical to that reported in the literature.*

2-Azidoethyl 2-amino-4,6-O-benzylidene-2-deoxy-B-D-glucopyranosyl-(1—6)-2-amino-4-O-
benzyl-2-deoxy-p-D-glucopyranoside (14).** After 11 (2.6 g, mmol, 2.80 mmol) and hydrazine
monohydrate (20 mL) was refluxed in absolute EtOH (100 mL) for 5h, the solvent was removed
under vacuum. The product was purified by silica gel column chromatography with 2% MeOH
in DCM as the eluent to give 14 (1.1 g, 67%) as a white solid, the spectroscopic data of which
were the same as that reported in the literature.

2-Azidoethyl  4,6-O-benzylidene-2-deoxy-2-[(R)-3-(dodecanoyloxy)tetradecanamido]-f-D-
glucopyranosyl-(1—6)-4-O-benzyl-2-deoxy-2-[(R)-3-(dodecanoyloxy)tetradecanamido]-p-D-
glucopyranoside (16):** After a solution of 15 (1.74 mg, 4.08 mmol) and EDC-HCI (2.61 mg,
13.61 mmol) in anhydrous DCM (30 mL) was stirred at rt for 1 h, it was cooled to 0 °C, and then



a solution of 14 (800 mg, 1.36 mmol) in DMF (5 mL) was added. The mixture was stirred at rt
overnight and diluted with DCM, washed with brine, dried over Na,;SO4 and condensed under
reduced pressure. The product was recrystallized from MeOH to get 16 (1.8 g, 94%) as a white
solid, which had the same spectroscopic data as that reported in the literature.*

2-Azidoethyl  4,6-O-benzylidene-2-deoxy-2-[(R)-3-(dodecanoyloxy)tetradecanamido]-3-O-
dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-(benzyloxy)tetradecanoyl]/[(R)-3-(dodecyl-
oxy)tetradecanoyl]-p-D-glucopyranosyl-(1—6)-4-O-benzyl-2-deoxy-2-[(R)-3-(dodecanoyloxy)-
tetradecanamido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-(benzyloxy)tetrade-
canoyl]/[(R)-3-(dodecyl-oxy)tetradecanoyl]-B-D-glucopyranoside (21/22/23/24): After a solution
of EDC-HCI (0.14-1.16 g, 0.72-6.05 mmol) and 17-20 (0.29-2.42 mmol) in anhydrous DCM (20
mL) was stirred at rt for 1h, a solution of 28 (0.10-0.85 g, 0.071-0.605 mmol) and N,N-
dimethylaminopyridine (369 mg, 3.03 mmol) in DCM (20 mL) was added. The mixture was
stirred at rt for 18h and then diluted with DCM, washed with brine, dried over Na,SO, and
finally condensed under reduced pressure. The residue was purified by flash column
chromatography using 8% acetone in DCM as the eluent to afford 21-24. Compound 21 (900 mg
from 0.605 mmol of 28, 84%) was obtained as a white solid which had the same spectroscopic
data as that reported in the literature.** Compound 22 (270 mg from 0.178 mmol of 28, 77%) as
a white solid: [o]?%, =-12.0 (c 1.1, CHCIs). *H NMR (CDCls, 400 MHz): § 7.40-7.37 (m, 2 H),
7.31-7.23 (m, 16 H), 7.20-7.17 (m, 2 H), 5.93 (d, J = 8.9 Hz, 1 H, NH), 5.87 (d, J = 8.9 Hz, 1 H,
NH’), 5.45 (s, 1 H, PhCH), 5.35 (t, J = 10.1 Hz, 1 H, H-3"), 5.23 (t, J = 9.3 Hz, 1 H, H-3), 5.12-
5.06 (m, 1 H, lipid-H), 5.05-4.99 (m, 1 H, lipid-H), 4.82 (d, J =8.1 Hz, 1 H, H-1"), 4.66 (d, ] =
8.1 Hz, 1 H, H-1), 4.56 (d, J = 11.3 Hz, 1 H, PhCH,), 4.52-4.45 (m, 4 H, 2xPhCH,), 4.39 (d, J =
11.3 Hz, 1 H, PhCHy), 4.32 (dd, J = 4.8, 10.5 Hz, 1 H, H-6"), 4.02(dd, J = 1.0, 10.5 Hz, 1 H, H-
6), 3.95 (ddd, J = 4.0, 4.8, 10.5 Hz, 1 H, OCH,CHN3), 3.90-3.77 (m, 4 H, H-2,2’, 2xBnOCH),
3.76-3.63 (m, 4 H, H-6,6’, H-4> OCH,CH;N3), 3.61-3.43 (m, 4 H, H-5, H-5’, H-4, OCH,CH:N3),
3.34 (ddd, J = 3.2, 4.0, 13.0 Hz, 1 H OCH,CH:N3), 2.65 (dd, J = 6.5, 15.4 Hz, 1 H, COCH,),
2.56 (dd, J = 7.3, 16.2 Hz, 1 H, COCHy), 2.51-2.45 (m, 2 H, COCH,), 2.40-2.23 (m, 7 H,
COCHy), 2.18 (dd, J = 6.5, 15.4 Hz, 1 H, COCH), 1.70-1.43 (m, 8 H, lipid-H), 1.25 (br, 104 H,
52xCHy), 0.88 (t, J = 6.5 Hz, 18 H, 6xCHs). *C NMR (100 MHz, CDCly): § 174.0, 173.8, 171.8,
171.5, 167.0, 169.8, 138.7, 138.6, 137.8, 137.1, 129.2, 128.7, 128.5, 128.4, 128.1, 128.0, 127.9,
127.8, 126.3, 101.6, 100.5, 79.0, 76.1, 75.8, 75.7, 75.2, 74.9, 74.5, 71.6, 71.5, 71.3, 71.1, 68.8,



68.0, 67.4, 66.5, 55.2, 54.2, 50.9, 42.0, 41.7, 39.7, 32.2, 29.9, 29.9, 29.7, 29.7, 29.6, 29.5, 25.5,
25.8, 25.3, 25.3, 22.9, 14.3. MALDI-TOF MS (m/z): calcd for C118H180N5019, 1980.4; found, 2003.7
[M + Na]". Compound 23 (95 mg from 0.071 mmol of 28, 66%) as a white solid: [a]*, =-12.0 (c
1.0, CHCls). *H NMR (CDCls, 400 MHz): § 7.40-7.38 (m, 2 H), 7.28-7.25 (m, 16 H), 7.20-7.18
(m, 2 H), 5.96 (d, = 8.9 Hz, 1 H, NH’), 5.90 (d, J = 8.9 Hz, 1 H, NH), 5.42 (s, 1 H, PhCH), 5.36
(t, 3 = 9.7 Hz, 1 H, H-3’), 5.24 (t, ] = 9.3 Hz, | H, H-3), 5.13-5.06 (m, 1 H, lipid-H), 5.06-4.99
(m, 1 H, lipid-H), 4.82 (d, J = 8.1 Hz, 1 H, H-1°), 4.67 (d, ] = 8.1 Hz, 1 H, H-1), 4.58 (d, J = 11
Hz, 1 H, PhCH,), 4.52-4.45 (m, 4 H, 2xPhCH,), 4.40 (d, J = 12.1 Hz, 1 H, PhCH,), 4.30 (dd, J =
4.8, 10.5 Hz, 1 H, H-6), 4.01(dd, J = 1.0, 10.4 Hz, 1 H, H-6), 3.94 (dt, J = 4.8, 10.5 Hz, 1 H,
OCH,CH,N3), 3.91-3.77 (m, 4 H, H-2,2’, 2xBnOCH), 3.74-3.63 (m, 4 H, H-6,6’, H-4’
OCH,CH;N3), 3.61-3.43 (m, 4 H, H-5, H-5°, H-4, OCH,CH,N3), 3.33 (dt, J = 4.0, 13.0 Hz, 1 H
OCH,CH2N3), 2.69-2.46 (m, 4 H, COCH,), 2.40-2.16 (m, 8 H, COCH,), 1.65-1.42 (m, 8 H,
lipid-H), 1.26 (br, 108 H, 54xCH,), 0.88 (t, J = 6.5 Hz, 18 H, 6xCHj). *C-NMR (CDCl3, 100
MHz): ¢ 174.0, 173.9, 171.8, 171.5, 170.0, 169.8, 138.7, 138.7, 137.7, 137.1, 129.3, 128.7,
128.5, 128.4, 128.2, 128.1, 127.9, 127.8, 126.3, 101.7, 101.6, 100.5, 79.0, 76.1, 75.9, 75.7, 75.2,
749, 745, 71.6, 71.4, 71.1, 68.8, 68.1, 67.4, 66.6, 55.3, 54.2, 50.9, 42.0, 41.7, 39.8, 34.8, 34.7,
34.6, 34.6, 34.4, 34.4, 32.2, 29.9, 29.9, 29.8, 29.7, 29.7, 29.6, 29.5, 25.5, 25.4, 25.3, 25.3, 22.9,
14.4. MALDI-TOF MS (m/z): calcd for Ci22H197NsO19, 2036.4; found, 2059.5 [M + Na]+.
Compound 24 (200 mg from 0.178 mmol of 28, 52%) as a white solid: [a]**, =-15.5 (c 1.0,
CHCIy). *H NMR (CDCls, 400 MHz): & 7.41-7.40 (m, 2 H), 7.31-7.24 (m, 8 H), 6.00 (d, J = 8.9
Hz, 1 H, NH), 5.97 (d, J=8.9 Hz, 1 H, NH), 5.47 (s, 1 H, PhCH), 5.30 (t, J = 9.7 Hz, 1 H, H-3"),
5.20 (t, = 9.5 Hz, 1 H, H-3), 5.13-5.07 (m, 1 H, lipid-H), 5.05-4.98 (m, 1 H, lipid-H), 4.76 (d, J
= 8.1 Hz, 1 H, H-1"), 4.67-4.64 (m, 2 H, H-1, PhCH), 4.51 (d, J = 11.1 Hz, 1 H, PhCH,), 4.30
(dd, J = 4.8, 10.5 Hz, 1 H, H-6"), 4.02 (dd, J = 1.0, 10.4 Hz, 1 H, H-6), 3.95-3.77 (m, 3 H,),
3.77-3.57 (m, 7 H), 3.53-3.22 (m, 8 H), 2.60-2.24 (m, 12 H, COCH,), 1.65-1.42 (m, 12 H, lipid-
H), 1.26 (br, 144 H, 72xCH,), 0.88 (t, J = 6.5 Hz, 24 H, 8xCHs). *C NMR (125 MHz, CDCls): &
174.0, 173.8, 171.9, 171.8, 169.9, 169.8, 137.8, 137.1, 129.3, 128.7, 128.4, 128.1, 128.0, 126.4,
101.9, 101.6, 100.5, 79.0, 76.1, 76.0, 75.3, 74.9, 74.4, 71.5, 71.2, 71.1, 69.8, 69.6, 68.8, 68.2,
67.3, 66.7, 55.1, 54.1, 50.9, 42.1, 41.8, 39.9, 39.8, 34.8, 34.8, 34.7, 34.6, 34.4, 32.2, 30.3, 30.2,
30.0, 29.9, 29.9, 29.8, 29.7, 29.6, 29.5, 26.4, 25.5, 25.3, 25.2, 22.9, 14.3 ppm. MALDI-TOF MS
(m/z): calcd for CyaH233Ns019, 2192.7; found 2215.1 [M + Na]*



2-Azidoethyl 6-O-benzyl-2-deoxy-2-[(R)-3-(dodecanoyloxy)tetradecanamido]-3-O-dodecanoyl/
[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-(benzyloxy)tetradecanoyl]/[(R)-3-(dodecyloxy)tetradeca-
noyl]-p-D-glucopyranosyl-(1—6)-4-O-benzyl-2-deoxy-2-[(R)-3-(dodecanoyloxy)-tetradecan-
amido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-(benzyloxy)tetradecanoyl]/[(R)-
3-(dodecyl-oxy)tetradecanoyl]-B-D-glucopyranoside (25/26/27/28): To a stirred mixture of 21-24
(44-678 pumol), sodium cyanoborohydride (41.5-639 mg, 0.66-10.17 mmol) and molecular sieves
4A (0.32-5 g) in THF was added HCI in dry ether (1 M, 2.60-40 mL) slowly at 0 °C until pH
reached 2-3. Three hours later, the reaction was quenched with ag. NaHCOs3, and the solid
materials were filtered off and washed with DCM. The combined organic solution was dried and
concentrated, and the residue was purified by column chromatography using 10% acetone in
DCM as the eluent to obtain 25-28. Compound 25 (800 mg from 678 umol of 21, 67%) was
obtained as a white solid that had the same spectroscopic data as that reported in the literature.*
Compound 26 (155 mg from 131 pumol of 22, 61%) as a white solid: [o]?**, =-7.5 (c 1.0, CHCl5).
'H NMR (CDCls, 400 MHz): § 7.34-7.16 (m, 20 H), 5.91 (d, J = 8.1 Hz, 1 H, NH), 5.86 (d, J =
7.3 Hz, 1 H, NH), 5.22 (t, J = 9.3 Hz, 1 H, H-3), 5.10-5.02 (m, 3 H, H-3’, 2xlipid-H), 4.63 (d, J =
8.1 Hz, 2 H, H-1, H-17), 4.59-4.44 (m, 8 H, PhCH,), 4.01 (dd, J = 1.0, 9.5 Hz, 1 H, H-6), 3.94-
3.75 (m, 5 H, OCH,CH2N3, 2xlipid-H, H-2, H-2’), 3.70-3.48 (m, 8 H, H-5, H-5’, H-6, H-6’, H-
4, OCH,CH,N3, H-4’, H-6"), 3.43 (ddd, J = 3.2, 7.3, 12.9 Hz, 1 H, OCH,CHN3), 3.31 (ddd, J =
3.2, 4.8, 12.9 Hz, 1 H, OCH,CH,N3), 3.07 (b, 1 H, OH), 2.63 (dd, J = 7.3, 14.4 Hz, 1 H,
COCHy), 2.57-2.43 (m, 3 H, COCHy,), 2.39-2.16 (m, 8 H, COCHy), 1.68-1.46 (m, 8 H, lipid-H),
1.25 (b, 100 H, 50xCH,), 0.88 (t, J = 6.8 Hz, 18 H, 6xCHs). *C NMR (100 MHz, CDCls): &
173.9, 173.9, 172.6, 171.8, 170.1, 167.0, 138.7, 138.3, 138.0, 137.8, 128.7, 128.7, 128.6, 128.5,
128.2, 128.1, 128.0, 128.0, 127.9, 127.9, 127.8, 101.3, 100.6, 76.1, 76.1, 75.8, 75.7, 75.1, 74.9,
745,745, 73.8, 71.5, 71.3, 71.8, 71.1, 70.5, 70.3, 67.9, 67.5, 54.3, 54.2, 50.9, 42.0, 41.8, 39.8,
39.8, 34.8, 34.5, 34.3, 34.8, 32.2, 30.0, 29.9, 29.91, 29.8, 29.81 , 29.7, 29.71, 29.6, 29.6, 29.5,
2551, 25.4, 25.3, 22.9, 14.4. MALDI-TOF MS (m/z): calcd for Cj18H191N5O19, 1982.4; found
2005.8 [M + Na]*. Compound 27 (61 mg from 44 pmol of 23, 75%) as a white solid: [0]**5 = -8.0
(c 1.0, CHCIls). *H NMR (CDCls3, 400 MHz): & 7.36-7.16 (m, 20 H), 5.86 (d, J = 8.9 Hz, 1 H,
NH), 5.80 (d, J = 8.1 Hz, 1 H, NH), 5.20 (t, J = 9.0 Hz, 1 H, H-3), 5.10-5.00 (m, 3 H, H-3’,
2xlipid-H), 4.67 (d, J = 8.1 Hz, 1 H, H-1°), 4.62 (d, ] = 8.1 Hz, 1 H, H-1), 4.59-4.43 (m, 8 H,
PhCH,), 4.01 (dd, J = 1.0, 10.5 Hz, 1 H, H-6), 3.93-3.76 (m, 5 H, OCH,CH;N3, 2xlipid-H, H-2,



H-27), 3.71-3.56 (m, 6 H, H-5, H-5’, H-6, H-6’, H-4, OCH,CH:N3), 3.53-3.49 (m, 2 H, H-4’, H-
6’), 3.42 (ddd, J = 3.2, 7.3, 13.5 Hz, 1 H, OCH,CHN3), 3.30 (ddd, J = 3.2, 4.8, 13.5 Hz, 1 H,
OCH,CH>N3), 2.98 (b, 1 H, OH), 2.62 (dd, J = 8.1, 15.4 Hz, 1 H, COCHy), 2.57-2.42 (m, 3 H,
COCHy), 2.39-2.16 (m, 8 H, COCHy), 1.62-1.45 (m, 8 H, lipid-H), 1.25 (b, 108 H, 54xCHy), 0.88
(t, J = 6.5 Hz, 18 H, 6xCH3). **C NMR (100 MHz, CDCls): § 173.9, 173.9, 172.5, 171.8, 169.9,
169.8, 138.7, 138.3, 138.0, 137.7, 128.7, 128.6, 128.6, 128.5, 128.1, 128.0, 127.9, 127.9, 127.9,
127.8, 101.2, 100.6, 76.1, 75.8, 75.7, 75.1, 74.9, 74.5, 73.8, 71.5, 71.3, 71.1, 71.1, 70.6, 70.3,
67.5, 50.9, 42.0, 41.7, 39.8, 39.7, 34.7, 34.5, 34.4, 34.3, 34.3, 32.2, 29.9, 29.8, 29.7, 29.7, 29.5,
25.5, 25.4, 25.3, 22.9, 14.4. MALDI-TOF MS (m/z): calcd for Ci2,H199N5O19, 2038.4; found
2061.7 [M + Na]*. Compound 28: (75 mg from 50 umol of 24, 62%) as a white solid: [0]*'p = -
7.3 (¢ 0.80, CHCls). *H NMR (CDCls, 400 MHz): & 7.33-7.23 (m, 10 H), 5.89 (d, J = 8.9 Hz, 1
H, NH), 5.85 (d, J = 7.3 Hz, 1 H, NH), 5.17 (t, J = 9.3 Hz, 1 H, H-3), 5.12-4.97 (m, 3 H, H-3",
2xlipid-H), 4.64-4.50 (m, 6 H, PhCH,, H-1, H-1"), 4.01 (dd, J = 1.0, 9.5 Hz, 1 H, H-6), 3.94-3.83
(m, 3 H, OCH,CH,N3, H-2, H-2°), 3.78-3.57 (m, 9 H, H-4’, H-6, OCH,CH;N3, 6xlipid-H), 3.53-
3.27 (m, , 7 H, H-4, H-5, 2xH-6, 2xOCH,CH,N3), 3.14 (d, J = 2.4 Hz, 1 H, 4’-OH), 2.59-2.22
(m, 12 H, COCHy), 1.65-1.42 (m, 12 H, lipid-H), 1.26 (br, 144 H, 72xCH,), 0.88 (t, J = 6.5 Hz,
24 H, 8xCHs). *C NMR (125 MHz, CDCls): § 173.9, 173.8, 172.6, 171.9, 169.9, 169.7, 138.1,
137.8, 128.7, 128.6, 128.1, 127.9, 127.9, 101.5, 100.6, 76.5, 76.1, 76.0, 75.9, 75.2, 75.0, 74.7,
74.4,738,71.2,71.1, 705, 70.2, 69.8, 69.7, 67.4, 54.1, 54.0, 50.9, 42.1, 41.8, 39.8, 34.7, 34.5,
34.3, 32.2, 30.3, 30.1, 30.0, 29.93, 29.9, 29.8, 29.7, 29.7, 29.6, 29.5, 26.4, 26.3, 25.5, 25.3, 22.9,
14.4. [MALDI-TOF MS (m/z): calcd for C13H235N5019, 2194.7; found 2217.3 [M + Na]".
2-Azidoethyl 6-O-benzyl-4-O-(di-O-benzylphosphoryl)-2-deoxy-2-[(R)-3-(dodecanoyloxy)-
tetradecanamido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-(benzyloxy)tetrade-
canoyl]/[(R)-3-(dodecyloxy)tetradecanoyl]-B-D-glucopyranosyl-(1—6)-4-O-benzyl-2-deoxy-2-
[(R)-3-(dodecanoyloxy)-tetradecan-amido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/
[(R)-3-(benzyloxy)tetradecanoyl]/[(R)-3-(dodecyloxy)tetradecanoyl]-p-D-glucopyranoside
(7/8/9/10): After a solution of 25-28 (30-262 umol), dibenzyl diisopropylphosphoramidite (29,
31.15-272 mg, 90.11-787 umol) and 1H-tetrazole in CH3CN (0.45 M, 0.35-3.0 mL ) was stirred
at rt for 2h, t-BuOOH in decane (5.5 M, 0.05-0.40 mL, 0.24-2.10 mmol) was added at 0 °C, and
the stirring continued at rt for 4 h. The solvent was removed under reduced pressure, and the

crude product was subjected to silica gel column chromatography to obtain 7-10 as colorless and



very viscous syrup. Compound 7 (350 mg from 262 umol of 25, 66%) had the same spectroscopic
data as that reported in the literature.*> Compound 8 (70 mg from 55 pmol of 26, 57%): [a]% = -
7.8 (c 1.0, CHCIl3). 'H NMR (CDCls, 400 MHz): & 7.31-7.16 (m, 30 H), 5.86 (d, J = 8.9 Hz, 1 H,
NH), 5.68 (d, J=8.1 Hz, 1 H, NH), 5.47 (t, J = 9.7 Hz, 1 H, H-3), 5.19 (t, ] = 9.3, Hz, 1 H, H-3),
5.10-5.00 (m, 3 H, H-1°, 2xlipid-H), 4.92-4.83 (m, 4 H, 2xPhCH,), 4.59 (d, J = 8.9 Hz, 1 H, H-
1), 4.53-4.37 (m, 9 H, 4xPhCH,, H-4"), 3.99 (dd, J = 1.0, 10.5 Hz, 1 H, H-6), 3.95-3.62 (m, 9 H,
2x0OCH,CH;,N3, 2xlipid-H, H-5°, H-2, 2xH-6’, H-6), 3.58-3.37 (m, 4 H, H-5, H-2’, H-4,
OCH,CH;N3), 3.28 (dt, J = 4.0, 13.1 Hz, 1 H, OCH,CH,N3), 2.58-2.19 (m, 11 H, COCH,), 2.03
(dd, J =5.5, 15.0 Hz, 1 H, COCH,), 1.60-1.45 (m, 8 H, lipid-H), 1.25 (b, 100 H, 50xCH,), 0.88
(t, J = 4.5 Hz, 18 H, 6xCH3). **C NMR (100 MHz, CDCly): 6 173.7, 173.6, 171.5, 170.9, 169.7,
169.7, 138.5, 138.2, 137.4, 135.6, 135.5, 129.4, 128.52, 128.5, 128.4, 128.4, 128.3, 128.3, 128.0,
127.9, 127.9, 127.7, 127.6, 127.5, 127.0, 100.4, 100.0, 76.0, 75.6, 75.4, 74.9, 74.3, 74.1, 73.3,
72.3,71.3, 70.9, 70.5, 69.6, 69.5, 69.5, 69.4, 68.7, 68.1, 67.4, 55.8, 54.0, 50.6, 41.7, 41.1, 39.5,
38.6, 34.5, 34.3,34.2, 34.2, 34.0, 31.9, 29.7, 29.6, 29.54, 29.5, 29.41, 29.0, 29.3, 29.2, 25.4, 25.3,
25.2, 25.0, 22.7, 14.1. *P NMR (CDCls, 161 MHz): & -1.04. MALDI-TOF MS (m/z): calcd for
C132H20aN502,P, 2242.4; found 2267.3 [M + Na]*. Compound 9 (42 mg from 30 pmol of 27,
61%): [0]*> = -9.5 (¢ 1.0, CHCIl5). *H NMR (CDCls, 400 MHz):  7.36-7.17 (m, 30 H), 5.63 (d, J
= 8.1 Hz, 1 H, NH’), 5.47 (d, J = 8.9 Hz, 1 H, NH), 5.47 (dd, J = 8.9, 10.5 Hz, 1 H, H-3"), 5.18
(dd, J = 8.9, 10.5 Hz, 1 H, H-3), 5.10-4.98 (m, 3 H, H-1°, 2xlipid-H), 4.91-4.82 (m, 4 H,
2xPhCHy), 4.59 (d, J = 8.1 Hz, 1 H, H-1), 4.59-4.43 (m, 9 H, 4xPhCH,, H-4"), 3.99 (dd, J = 1.0,
10.5 Hz, 1 H, H-6), 3.95-3.62 (m, 9 H, 2xOCH,CH,N3, 2xlipid-H, H-5’, H-2, 2xH-6’, H-6),
3.58-3.35 (M, 4 H, H-5, H-2°, H-4, OCH,CH,Ns3), 3.27 (dt, J = 4.0, 13.0 Hz, 1 H, OCH,CH,N3),
2.58-2.18 (m, 11 H, COCHy), 2.01 (dd, J = 5.5, 15.0 Hz, 1 H, COCHy), 1.60-1.42 (m, 8 H, lipid-
H), 1.25 (b, 108 H, 54xCH,), 0.88 (t, J = 4.5 Hz, 18 H, 6xCHj). *C NMR (100 MHz, CDCls): &
173.6, 173.6, 171.5, 170.9, 169.7, 169.7, 138.5, 138.2, 137.4, 135.6, 135.5, 128.7, 128.5, 128.5,
128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.7, 127.6, 127.5, 100.4, 99.9, 76.0, 75.6, 75.4, 74.9,
74.3, 74.1, 73.3, 72.2, 71.3, 70.9, 70.8, 70.5, 69.6, 69.5, 69.5, 7.4, 68.7, 68.1, 67.4, 65.0, 55.8,
54.0, 50.7, 5.2, 45.2, 41.7, 41.1, 39.5, 38.63, 34.5, 34.2, 34.1, 34.0, 31.9, 29.7, 29.6, 29.5, 29.4,
29.3, 29.2, 25.4, 25.3, 25.2, 25.0, 23.0, 22.7, 14.1. P NMR (CDCls, 161 MHz): & -1.03.
MALDI-TOF MS (m/z): calcd for C13sH212N5022P, 2298.5; found, 2321.3 [M + Na]*. Compound 10
(60 mg from 33 umol of 28, 73%): [a]*> = -4.6 (c 0.7, CHCIs). *H NMR (CDCl3, 400 MHz): &
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7.34-7.21 (m, 20 H), 5.97 (d, J =8.1 Hz, 1 H, NH), 5.88 (d, J =8.9 Hz, 1 H, NH), 5.39 (t, J = 9.7
Hz, 1 H, H-3"), 5.16 (t, ] = 9.7 Hz, 1 H, H-3), 5.12-5.03 (m, 2 H, 2xlipid-H), 4.97 (d, J = 8.9 Hz,
1H, H-1°),4.91-4.86 (m, 4 H, PhCH,), 4.62 (d, J = 11.4 Hz, 1 H, PhCH,), 458 (d, J =8.1 Hz, 1
H, H-1), 4.52-4.30 (m, 4 H, PhCH,, H-4"), 4.01 (dd, J = 1.0, 10.5 Hz, 1 H, H-6), 3.95-3.86 (m, 2
H, H-2, OCH,CH,Ns), 3.79-3.47 (m, 10 H), 3.45-3.47 (m, 5 H), 3.18 (dt, J = 6.5, 8.9 Hz, 1 H),
2.49-2.22 (m, 12 H, COCH,), 1.65-1.42 (m, 12 H, lipid-H), 1.26 (br, 144 H, 72xCHy), 0.88 (t, J
= 6.5 Hz, 24 H, 8xCHs). *C NMR (125 MHz, CDCls): & 174.0, 173.8, 171.9, 171.6, 169.9,
169.8, 138.4, 137.7, 135.8, 135.8, 128.8, 128.7, 128.7, 128.6, 128.2, 128.2, 128.1, 127.8, 127.7,
100.64, 100.6, 76.2, 75.9, 75.8, 75.3, 75.1, 74.5, 74.3, 73.5, 72.6, 71.1, 71.0, 70.1, 69.8, 69.7,
69.7, 69.3, 68.9, 67.5, 55.7, 54.1, 53.7, 50.9, 42.0, 41.7, 39.8, 38.9, 34.7, 34.73, 34.6, 34.5, 32.2,
30.3, 30.1, 30.0, 29.9, 29.8, 29.8, 29.7, 29.7, 29.6, 29.5, 29.5, 26.4, 26.4, 25.7, 25.5, 25.2, 22.9,
14.4. *'P NMR (CDCls, 161 MHz): & -1.24. MALDI-TOF MS (m/z): calcd for CissH24sN5O2P,
2454.8; found 2477.9 [M + Na]".

2-(3-Carboxypropanamido)ethyl 6-O-benzyl-4-O-(di-O-benzylphosphoryl)-2-deoxy-2-[(R)-
3-(dodecanoyloxy)tetradecanamido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-
(benzyloxy)tetradecanoyl]/[(R)-3-(dodecyloxy)tetradecanoyl]-B-D-glucopyranosyl-(1—6)-4-O-
benzyl-2-deoxy-2-[(R)-3-(dodecanoyloxy)-tetradecan-amido]-3-O-dodecanoyl/[(R)-3-
(benzyloxy)dodecanoyl]/ [(R)-3-(benzyloxy)tetradecanoyl]/[(R)-3-(dodecyloxy)tetradecanoyl]-p-
D-glucopyranoside (34/35/36/37): To a vigorously stirred mixture of 7-10 (18-153 umol) and
activated zinc dust (58.70-499 mg, 0.90-7.63 mmol) in DCM (1.20-10 mL) was added acetic
acid (0.02-0.1 mL), and the mixture was stirred at rt overnight. The insoluble materials were
removed via filtration and washed with DCM. The filtrates were combined, dried over Na,;SO4
and concentrated under reduced pressure. The obtained amine was used for the next step without
further purification. Therefore, after the crude products were dissolved in DMF ad DCM (1:3),
succinic anhydride (7.17-61 mg, 71.76-610 umol), DIPEA (23.18-197 mg, 0.18-1.53 mmol) and
DMAP (1.18-10 mg) were added. The solution was stirred at rt overnight. After the solvent was
removed under reduced pressure, the products were purified by flash column chromatography to
afford 34-37. Compound 34 (210 mg from 153 umol of 7, 65%) was obtained as a white solid
which had the same spectroscopic data as that reported in the literature.* Compound 35 (40 mg
from 31 umol of 8, 59%) as a white solid: [0]*, = -11.1 (c 1.0, CHCI3). *H NMR (CDCls, 400
MHz): 6 7.30-7.26 (m, 30 H), 6.82 (t, J = 4.9 Hz, 1 H, NH), 6.10 (d, J = 7.9 Hz, 1 H, NH), 6.07



(d,J=8.8 Hz, 1 H, NH), 5.51 (t, J = 9.5 Hz, 1 H, H-3"), 5.15 (t, ] = 9.5 Hz, 1 H, H-3), 5.05-5.01
(m, 3 H, 2xlipid-H, H-1°), 4.87-4.84 (m, 4 H, 2xPhCH,), 4.53-4.36 (m, 10 H, 4xPhCH,, H-4’,H-
1), 3.98 (dd, J =1, 11.6 Hz, 1 H, H-6), 3.93 (dd, J = 8.9, 10.0 Hz, 1 H, H-2), 3.83-3.62 (m, 8 H,
H-6, 2xH-6°, H-5°, 2xlipid-H, 2xOCH,CHyN3), 3.57-3.45 (m, 4 H, H-4, H-5 H-2’,
OCH,CH;N3), 3.28-3.23 (m, 1 H, OCH;CH,Ns3), 2.80-2.72 (m, 1 H, COCH,), 2.64-2.37 (m, 9 H,
COCH,), 2.32-2.22 (m, 5 H, COCH,), 2.11 (dd, J = 5.5, 15.0 Hz, 1 H, COCHj), 1.58-1.47 (m, 8
H), 1.25 (b, 100 H, 50xCH,), 0.90-0.88 (m, 18 H, 3xCHs). *C NMR (125 MHz, CDCly): &
173.9, 173.6, 172.6, 172.1, 171.3, 170.1, 170.0, 138.5, 138.4, 138.1, 137.4, 135.5, 135.4, 128.6,
128.5, 128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.8, 127.7, 127.6, 127.5, 100.9, 99.9, 76.2,
75.5, 75.3, 75.2, 74.6, 74.5, 74.4, 73.8, 73.7, 73.3, 72.3, 71.3, 71.2, 70.9, 70.8, 69.8, 69.6, 69.5,
68.7, 68.4, 67.9, 55.4, 54.1, 41.7, 41.1, 40.1, 39.5, 38.7, 34.5, 34.3, 34.1, 34.0, 31.9, 30.7, 29.8,
29.7, 29.5, 29.42, 29.4, 29. 3, 29.2, 25.3, 25.29, 25.2, 25.1, 25.0, 22.7, 14.1. *'P NMR (CDCls,
161 MHz): 6 -1.24. MALDI-TOF MS (m/z): calcd for C135H210N3055P, 2316.5; found 2339.1 [M
+ Na]*. Compound 36 (19 mg from 18 pumol of 9, 52%) as a white solid: [0]*5 = -11.1 (c 1.0,
CHClI3). *H NMR (CDCls, 400 MHz): & 7.35-7.18 (m, 30 H), 6.78 (t, J = 4.9 Hz, 1 H, NH), 6.09
(d,J=7.9Hz, 1 H,NH), 6.04 (d, ] = 8.8 Hz, 1 H, NH), 5.53 (t, ] =9.1 Hz, 1 H, H-3"), 5.17 (t, ]
= 9.1 Hz, 1 H, H-3), 5.08-5.03 (m, 3 H, 2xlipid-H, H-17), 4.91-4.83 (m, 4 H, 2xPhCH,), 4.54-
4.42 (m, 9 H, 4xPhCHjy, H-4"), 438 (d, J = 10.0 Hz, 1 H, H-1), 3.98 (dd, J = 1, 11.6 Hz, 1 H, H-
6), 3.93 (dd, J = 8.9, 10.0 Hz, 1 H, H-2), 3.84-3.64 (m, 8 H, H-6, 2xH-6’, H-5", 2xlipid-H,
2xOCH,CH2N3) 3.58-3.47 (m, 4 H, H-4, H-5, H-2’, OCH,CH,N3), 3.28-3.25 (m, 1 H,
OCH,CH;N3), 2.80-2.57 (m, 1 H, COCH,), 2.64-2.37 (m, 9 H, COCHj), 2.33-2.25 (m, 5 H,
COCH,), 2.11 (dd, J = 5.5, 15.0 Hz, 1 H, COCHy), 1.58-1.47 (m, 8 H), 1.25 (b, 108 H, 54xCH,),
0.90-0.88 (m, 18 H, 3xCHs). *C NMR (125 MHz, CDCls): § 175.0, 173.9, 173.6, 172.6, 172.1,
171.3, 170.1, 170.0, 138.5, 138.1, 137.4, 135.5, 128.5, 128.5, 128.4, 128.4, 128.3, 128.0, 128.0,
127.7, 127.6, 127.6, 127.5, 100.9, 99.9, 76.2, 75.5, 75.3, 75.2, 74.6, 74.4, 73.9, 73.8, 73.3, 72.4,
71.2, 70.9, 70.8, 69.7, 69.6, 69.6, 69.5, 68.7, 68.5, 67.9, 55.6, 54.1, 41.7, 41.1, 40.1, 39.6, 38.7,
345, 34.3, 34.1, 34.0, 31.9, 29.7, 29.7, 29.6, 29.5, 29.4, 29.3, 29.2, 25.4, 25.3, 25.2, 25.2, 25.0,
22.7, 141. ¥P NMR (CDCls;, 161 MHz): & -1.24. MALDI-TOF MS (m/z): calcd for
C140H218N3025P, 2372.5; found, 2394.3 [M+Na]*. Compound 37 (50 mg from 24 pmol of 10,
79%) as a white solid: [a]**p = -6.5 (¢ 1.0, CHCls). *H NMR (CDCls, 400 MHz): § 7.31-7.21 (m,
20 H), 6.95 (d, J = 4.8 Hz, 1 H, NH). 6.38 (d, J = 8.1 Hz, 1 H, NH), 6.03 (d, J = 8.9 Hz, 1 H,



NH), 5.5.47 (t, J = 9.7 Hz, 1 H, H-3"), 5.13 (t, J = 10.5 Hz, 1 H, H-3), 5.12-5.03 (m, 2 H, 2xlipid-
H), 4.97 (d, J = 8.1 Hz, 1 H, H-1°), 4.93-4.84 (m, 4 H, PhCH,), 4.61 (d, J = 11.1 Hz, 1 H,
PhCHy), 4.52-4.44 (m, 4 H, H-4, 3xPhCH,) 4.41 (d, J = 8.1 Hz, 1 H, H-1), 3.99 (dd, J = 1.0, 10.5
Hz, 1 H, H-6), 3.92 (dt, J = 8.1, 10.5 Hz, 1 H, H-2), 3.79-3.45 (m, 12 H), 3.40-3.17 (m, 5 H),
2.80-2.73 (m, 1 H), 2.61-2.24 (m, 15 H, COCH,), 1.65-1.42 (m, 12 H, lipid-H), 1.26 (br, 144 H,
72xCH,), 0.88 (t, J = 6.5 Hz, 24 H, 8xCHs). *C NMR (125 MHz, CDCls): 5 175.1, 173.9, 173.6,
172.5, 172.3, 171.6, 170.0, 169.9, 138.1, 137.4, 135.5, 135.5, 128.6, 128.5, 128.5, 128.4, 128.3,
128.0, 127.9, 127.9, 127.8, 127.6, 127.5, 100.9, 100.3, 77.2, 76.3, 75.6, 75.5, 75.2, 74.6, 74.4,
73.9, 73.3, 72.5, 71.2, 71.0, 69.7, 69.6, 69.6, 69.5, 68.8, 68.7, 68.0, 55.4, 54.0, 41.7, 41.3, 40.0,
39.7, 38.9, 34.5, 34.3, 34.2, 34.1, 31.9, 30.0, 30.0, 29.8, 29.7, 29.73, 29.71, 29.70, 29.67, 29.65,
29.60, 29.57, 29.5, 29.54, 29.51, 29.49, 29.40, 29.38, 29.3, 29.2, 26.2, 26.1, 25.4, 25.3, 25.3,
25.0, 22.7, 14.1. 3P NMR (CDCls, 161 MHz): & -1.30. MALDI-TOF MS (m/z): calcd for
C1soH254N3025P, 2528.8; found, 2551.5 [M+Na]*
2-{4-[2-(3,5-Dideoxy-5-phenylacetamido-D-glycero-a-D-galacto-non-2-ulopyranosylonic
acid]-(2—6)-0-2-acetamido-2-deoxy-g-D-galactopyranosyloxy)ethylamino]-4-oxobutanamido}
ethyl  6-O-benzyl-4-O-(di-O-benzylphosphoryl)-2-deoxy-2-[(R)-3-(dodecanoyloxy)tetradecan-
amido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-(benzyloxy)tetradecanoyl]/[(R)-
3-(dodecyloxy)tetradecanoyl]-p-D-glucopyranosyl-(1—6)-4-O-benzyl-2-deoxy-2-[(R)-3-
(dodecanoyloxy)tetradecan-amido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-
(benzyloxy)tetradecanoyl]/[(R)-3-(dodecyloxy)tetradecanoyl]-B-D-glucopyranoside  (43/44/45/46):
To a stirred solution of 34-37 (3.9-8.0 umol) and p-nitrophenol (2.71-5.56 mg, 19.5-40.0 umol)
in DCM was added EDC:HCI (3.76-7.71 mg, 19.5-40.0 umol) at 0 °C. The mixture was stirred at
rt for another 5h. Then, the solvent was removed under reduced pressure, and the products were
purified by silica gel column chromatography using 5% acetone in DCM as the eluent to get
activated esters 45-48, which was only briefly characterized by *H and 3P NMR spectroscopy
and the used directly in the next step due to their relatively high reactivity. Compound 38 (10 mg
from 5.7 umol of 34, 83%) was obtained as a white solid which had the same *H and *'P NMR
spectroscopic data as that reported in the literature.* Compound 39 (12 mg from 6.5 umol of 35,
76%) as a pale yellow solid: *"H NMR (CDCls, 400 MHz): & 8.20 (d, J = 9.7 Hz, 2 H), 7.30-6.89
(m, 32 H), 7.85 (t, J = 4.8 Hz, 1 H, NH), 5.88 (d, J = 8.9 Hz, 1 H, NH), 5.86 (d, J = 8.1 Hz, 1 H,
NH), 5.44 (dd, J = 8.9, 10.4 Hz, 1 H, H-3"), 5.07-4.95 (m, 3 H, 2xlipid-H, H-3), 4.94 (d, J = 8.1
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Hz, 1 H, H-1"), 4.88-4.84 (m, 4 H, 2xPhCH>), 4.52-4.35 (m, 10 H, 4xPhCH,, H-1°, H-4), 3.96
(dd, J = 1.0, 10.0 Hz, 1 H, H-6), 3.88-3.71 (m, 6 H, H-2’, H-6, H-6’, OCH,CH,NH, 2xlipid-H),
3.69-3.61 (m, 4 H, H-5, H-5", H-6’, OCH,CH,NH), 3.36-3.44 (m, 2 H, H-2, H-4), 3.36-3.41 (m,
2 H, OCH,CH,NH), 2.90 (t, J = 6.5 Hz, 2 H, COCHy), 2.62 (t, J = 6.5 Hz, 2 H, COCHy), 2.55-
2.39 (m, 6 H, COCHy), 2.35-2.17 (m, 5 H, COCHy), 2.03 (dd, J = 4.8, 15.4 Hz, 1 H, COCHy),
1.55-1.39 (m, 8 H), 1.25 (b, 100 H, 50xCH,), 0.89-0.85 (m, 18 H, 6xCHjs). *'P NMR (CDCls,
161 MHz): & -1.82. Compound 40 (12 mg from 8.0 umol of 36, 62%) as a pale yellow solid: *H
NMR (CDCls, 400 MHz): & 8.19 (d, J = 8.9 Hz, 2 H), 7.31-7.14 (m, 32 H), 7.05 (t, J= 4.8 Hz, 1
H, NH), 6.08 (d, J = 8.1 Hz, 1 H, NH"), 6.01 (d, J = 8.1 Hz, 1 H, NH), 5.45 (t, ] = 8.1 Hz, 1 H, H-
3%), 5.08-4.99 (m, 3 H, 2xlipid-H, H-3), 4.94 (d, J = 8.1 Hz, 1 H, H-1"), 4.90-4.81 (m, 4 H,
2xPhCH,), 4.54-4.36 (m, 10 H, 4xPhCH,, H-1°, H-4), 3.96 (dd, J = 1.0, 10.0 Hz, 1 H, H-6),
3.87-3.69 (m, 6 H, H-2’, H-6, H-6, OCH,CH,NH, 2xlipid-H), 3.69-3.61 (m, 4 H, H-5, H-5’, H-
6’, OCH,CH;NH), 3.44 (m, 2 H, H-2, H-4), 3.36-3.41 (m, 2 H, OCH,CH,NH), 2.91 (t, J = 6.5
Hz, 2 H, COCH,), 2.63 (t, J = 6.5 Hz, 2 H, COCHy), 2.52-2.30 (m, 6 H, COCH), 2.30-2.20 (m,
5 H, COCHy), 2.03 (dd, J = 4.8, 15.4 Hz, 1 H, COCH,), 1.55-1.39 (m, 8 H), 1.25 (b, 108 H,
54xCH,), 0.89-0.85 (m, 18 H, 6xCHj3). *'P NMR (CDCls, 161 MHz): & -0.98. Compound 41 (9
mg from 3.9 umol of 37, 87%) as a pale yellow solid: *H NMR (CDCI3, 400 MHz): § 8.20 (d, J
=9.7 Hz, 2 H), 7.31-7.21 (m, 22 H), 6.90 (t, J = 5.6 Hz, 1 H, NH), 6.23 (d, J = 8.1 Hz, 1 H, NH),
5.94 (d, J=8.9 Hz, 1 H, NH), 5.38 (t, J =9.7 Hz, 1 H, H-3"), 5.12-5.00 (m, 3 H, 2xlipid-H, H-3),
4.91-4.86 (m, 5 H, H-1 2xPhCH,), 4.60 (d, J = 11.5 Hz, 1 H, PhCH, ), 4.50-4.38 (m, 5 H,
PhCH,, H-4’, H-1), 3.98 (dd, J = 1.0, 10.0 Hz, 1 H, H-6), 3.85 (dt, J = 8.5, 9.7 Hz, 1 H, H-2),
3.77-3.35 (m, 2 H), 3.68-3.57 (m, 5 H), 3.54-3.30 (m, 9 H), 3.21-3.15 (m, 1 H, OCH,CH,;NH),
2.90 (t, J = 6.5 Hz, 2 H, COCHy), 2.62 (t, J = 6.5 Hz, 2 H, COCH,), 2.47-2.20 (m, 12 H,
COCHy), 1.57-1.39 (m, 12 H), 1.25 (b, 144 H, 72xCH,), 0.89 (m, 24 H, 8xCHjs). *'P NMR
(CDCls, 161 MHz): § -1.05.

To a stirred solution of 38-41 (3.4-4.9 umol) and 42 (3.21-4.63 mg, 5.09-7.34 umol) in DMF
(0.76-1.10 mL) was added N-methylmorpholine (NMM, 4.30-4.95 mg, 33.92-48.89 umol) at O
°C, and the mixture was stirred at rt overnight. The solvent was removed under reduced pressure,
and the residues were purified on preparative silica gel TLC plates with DCM and MeOH (3:1)
as the eluent to afford 43-46. Compound 43 (7 mg from 4.5 umol of 38, 58%) as a white solid:
[a]> = -11.4 (¢ 0.35, CHCI3). "H NMR (CDCls, 400 MHz): & 7.10-6.99 (m, 25 H), 5.13 (t, J =
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10.0 Hz, 1 H, H-3"), 4.90-4.82 (m, 3 H), 4.63-4.66 (m, 4 H, H-1, 2xPhCH,), 4.52 (d, J = 8.9 Hz,
1H), 4.33-4.06 (m, 6 H, H-4’ H-1", PhCH,), 3.87-3.75 (m, 2 H) 3.69-3.06 (m, 29 H), 2.56-2.53
(m, 1 H), 2.27-2.15 (m, 6 H), 2.07-1.86 (m, 12 H), 1.77 (s, 3 H), 1.40-1.19 (m, 5 H ), 1.02 (br,
108 H), 0.64 (t, J = 6.1 Hz, 18 H). *C NMR (125 MHz, CDCls) : 6 174.8, 173.7(2C), 173.4,
173.3(2C), 173.1, 173.0, 137.6, 137.3, 135.0, 134.7, 128.7, 128.4, 128.3, 128.2, 128.1, 127.7,
127.4, 127.3, 126.7, 101.4, 100.8, 100.5, 100.2, 76.1, 74.2, 74.1, 73.8, 73.6, 73.6, 73.1, 73.0,
72.9, 72.1, 72.0, 71.3, 71.1, 70.8, 70.5, 69.6, 69.6, 69.5, 69.5, 69.1, 68.2, 68.0, 67.9, 67.7, 67.5,
67.3, 63.6, 61.8, 53.5, 53.2, 52.6, 52.6, 49.2, 42.5, 40.7, 40.6, 39.2, 39.1, 34.2, 33.9, 33.6, 31.6,
30.7, 29.4, 29.2, 29.1, 28.9, 25.1, 24.8, 24.5, 24.3, 22.4, 13.6. *'P NMR (CDCls, 161 MHz): 5 -
1.83. MALDI-TOF MS (m/z): calcd for CuugHp37NgOsP, 2717.6; found, 2715.1 [M-H] .
Compound 44 (10 mg from 4.9 umol of 39, 70%) as a white solid: [a]*, = -6.9 (c 0.50,
MeOH:CHCIl;z = 2:3). *H NMR (CDCls, 400 MHz): § 7.10-6.99 (m, 35 H), 5.25 (t, J = 10.0 Hz, 1
H, H-3%), 4.96-4.81 (m, 3 H), 4.65-4.61 (m, 5 H, H-1, 2xPhCH,), 4.18-4.06 (m, 10 H, H-1’,
4xPhCHy), 4.81-3.09 (m, 33 H), 2.58 (dd, J = 4.0, 12.0 Hz, 1 H, sTn H-3;), 2.20-2.38 (m, 10 H),
2.06-2.08 (m, 7 H), 1.82-1.87 (m, 1 H), 1.78 (s, 3 H), 1.45-1.20 (m, 9 H ), 1.03 (br, 100 H), 0.67-
0.65 (m, 18 H). **C NMR (125 MHz, CDCls) & 174.8, 173.7, 173.7, 172.9, 171.4, 170.9, 170.7,
170.4, 138.1, 137.6, 137.2, 135.0, 134.8, 128.7, 128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.8,
127.7, 127.6, 127.5, 127.4, 127.2, 126.7, 101.4, 100.8, 100.5, 99.9, 75.8, 75.2, 75.1, 74.7, 74.2,
74.2,74.1,73.8,73.6, 73.5, 73.1, 72.9, 72.9, 72.0, 71.3, 71.1, 71.04, 70.8, 70.7, 70.2, 69.7, 69.6,
69.5, 69.4, 69.1, 68.1, 68.0, 67.9, 67.5, 67.3, 63.6, 61.7, 54.9, 53.7, 52.6, 48.9, 48.7, 48.5, 48.4,
48.2, 48.0, 47.9, 42.5, 40.8, 40.7, 40., 39.3, 39.1, 38.4, 34.2, 34.0, 33.9, 33.8, 31.6, 30.7, 29.5,
29.4,29.3,29.2, 29.2, 29.1, 29.0, 28.9, 25.0, 24.9, 24.8, 22.4, 13.6. *'P NMR (CDCls, 161 MHz):
6 -1.70. MALDI-TOF MS (m/z): calcd for Cig3H249NeO3sP, 2929.7; found, 2928.3 [M-H]__
Compound 45 (6 mg from 4.8 umol of 40, 61%) as a white solid: [a]*> = -8.2 (¢ 0.45,
MeOH:CHCIlz = 2:3). *H NMR (CDCls, 500 MHz): § 7.21-7.10 (m, 35 H), 5.43 (t, J = 10.0 Hz, 1
H, H-3), 5.08-4.97 (m, 3 H), 4.85 (d, J = 8.1 Hz, 1 H, H-1), 4.78-4.74 (m, 4 H, 2xPhCH,), 4.45-
4.35 (m, 8 H, H-4> PhCHy), 4.26 (d, J = 11.3 Hz, 1 H, PhCH,), 4.22(d, J = 8.1 Hz, 1 H, H-1")
3.96-3.22 (m, 33 H), 2.58 (b, J = 10.5 Hz, 1 H), 2.49-2.31 (m, 10 H), 2.21-2.17 (m, 7 H), 2.01 -
1.99 (m, 1 H), 1.91 (s, 3 H), 1.55-1.30 (m, 9 H ), 1.03 (br, 108 H), 0.67-0.65 (m, 18 H). °C
NMR (125 MHz, CDCls): & 174.8, 173.7, 173.7, 172.9, 171.4, 170.9, 170.7, 170.4, 138.2, 137.7,
137.2, 135.1, 134.8, 128.8, 128.5, 128.3, 128.3, 128.2, 128.1, 128.1, 128.0, 127.8, 127.7, 127.6,
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1275, 127.4, 127.3, 126.8, 101.4, 100.9, 100.5, 99.9, 75.8, 75.2, 75.2, 74.7, 74.1, 73.9, 73.6,
73.1,72.9, 720, 71.4 71.1, 70.8, 70.3, 69.7, 69.7, 69.5, 69.2, 68.2, 68.1, 67.9, 67.6, 67.3, 63.7,
61.8, 53.2, 52.7, 52.6, 49.3, 49.0, 48.8, 48.6, 48.5, 48.3, 48.1, 48.0, 42.6, 40.9, 40.7, 40.5, 39.3,
39.1, 38.5, 34.3, 34.0, 33.9, 33.8, 31.7, 30.7, 29.5, 29.4, 29.3, 29.3, 29.2, 29.1, 29.0, 28.9, 25.1,
24.9,24.8,22.5, 22.4,13.7. P NMR (CDCls, 161 MHz): § -1.44. MALDI-TOF MS (m/z): calcd
for Ci67H257NO3gP, 2985.8; found, 2984.6 [M-H]_. Compound 46 (6 mg from 3.4 umol of 41,
59%) as a white solid: [a]%, = -5.6 (¢ 0.3, MeOH:CHCl; = 2:3). *H NMR (CDCls, 500 MHz): &
7.14-7.05 (m, 25 H), 5.31 (t, J = 10.0 Hz, 1 H, H-3"), 4.99-4.91 (m, 3 H), 4.74-4.68 (m, 5 H, H-1,
2xPhCHy), 4.43 (d, J = 11.0 Hz, 1H), 4.35-4.12 (m, 5H, H-4’ PhCHy), 3.88 (bd, J = 10.5 Hz, 1
H) 3.75-3.12 (m, 35 H), 3.03-2.98 (m, 1 H), 2.60 (m, 1 H), 2.37-2.03 (m, 18 H), 1.82 (s, 3 H),
1.41-1.22 (m, 13 H ), 1.08 (br, 144 H), 0.73 (t, J = 6.4 Hz, 24 H). *C NMR (125 MHz, CDCls):
6174.8,173.7,173.7,172.9, 171.5, 171.2, 170.7, 170.4, 137.7, 137.3, 135.1, 135.1, 134.7, 128.8,
128.5, 128.4, 128.2, 128.1, 127.8, 127.7, 127.7, 127.4, 126.8, 101.3, 100.8, 100.5, 100.0, 75.8,
75.4,75.3, 74.6, 74.3, 74.2, 74.0, 73.9, 73.6, 73.5, 73.1, 72.9, 72.0, 71.4, 71.1, 70.9, 70.4, 69.7,
69.5, 69.5, 69.3, 68.8, 68.2, 68.2, 68.1, 68.0, 67.9, 67.6, 67.3, 67.1, 54.9, 53.7, 52.7, 52.6, 49.0,
48.8, 48.6, 48.5, 48.3, 48.1, 48.0, 42.6, 40.9, 40.7, 40.6, 39.4, 39.2, 39.1, 38.6, 34.3, 34.1, 33.8,
31.7, 30.7, 29.8, 29.7, 29.6, 29.5, 29.5, 29.5, 29.4, 29.3, 29.3, 29.2, 29.2, 29.1, 29.1, 29.0, 25.9,
25.9, 25.2, 25.1, 25.0, 24.8, 22.4, 13.7. *'P NMR (CDCls;, 161 MHz): § -1.72. MALDI-TOF MS
(m/z): caled for C177H26sN6O35P, 3142.09; found, 3140.75 [M-H]
2-{4-[2-(3,5-Dideoxy-5-phenylacetamido-D-glycero-a-D-galacto-non-2-ulopyranosylonic
acid]-(2—6)-0-2-acetamido-2-deoxy-f-D-galactopyranosyloxy)ethylamino]-4-oxobutanamido}
ethyl 2-deoxy-2-[(R)-3-(dodecanoyloxy)tetradecanamido]-3-O-dodecanoyl/[(R)-3-(benzyloxy)-
dodecanoyl]/[(R)-3-(benzyloxy)tetradecanoyl]/[(R)-3-(dodecyloxy)tetradecanoyl]-4-O-phosphoryl-
B-D-glucopyranosyl-(1—6)-4-O-benzyl-2-deoxy-2-[(R)-3-(dodecanoyloxy)tetradecanamido]-3-
O-dodecanoyl/[(R)-3-(benzyloxy)dodecanoyl]/[(R)-3-(benzyloxy)tetradecanoyl]/[(R)-3-(dode-
cyloxy)tetradecanoyl]-g-D-glucopyranoside (3/4/5/6): After a mixture of 43-46 (2.58 pumol) and
Pd/C (10%, 5 mg) in DCM and MeOH (1:1) was stirred vigorously at rt under a H, atmosphere
for 24h, the solid materials were removed by filtration through a syringe filter (0.2 um). The
filtrate was concentrated under reduced pressure to afford 3-6. Compound 3 (5.2 mg, 85%) as an
off-white solid. *H NMR (CDClz and CD30D 1:1, 500 MHz): & 7.20-7.10 (m, 5 H, Ph), 5.08 (t, J
=9.0 Hz, 1 H, H-3"), 5.00-4.90 (m, 2 H, 2xlipid H-3), 4.80 (t, J = 8.5 Hz, 1 H, H-3), 4.35 (bd, 1
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H, H-1), 4.25 (bd, 1 H, H-1°), 4.20 (bd, 1 H, H-1""), 2.60 (m, 1 H, sialyl H-3e), 2.40-2.30 (m, 6
H, lipid), 2.20-2.05 (m, 12 H, lipid), 1.87 (s, 3 H, Ac), 1.40-1.19 (m, 12 H, lipid), 1.02 (br, lipid),
0.65 (t, J = 6.5 Hz, 18 H, lipid). **P NMR (CDCl; and CDsOD 1:1, 161 MHz): § 1.28. MALDI-
TOF MS (m/z): calcd for C121H213NsO36P, 2357.4; found, 2356.2 [M-H]f. Compound 4 (5.4 mg,
87%): *H NMR (CDCl;z and CDsOD 1:1, 500 MHz): & 7.20-7.10 (m, 5 H, Ph), 5.25 (t, J = 9.5
Hz, 1 H, H-3"), 5.15-5.05 (m, 2 H, 2xlipid H-3), 4.97 (t, J = 9.0 Hz, 1 H, H-3), 4.65 (d, 1 H, H-
1),4.48 (d,1H,J=8.0Hz, H-1°),4.40 (d, L H, J =75 Hz, H-1""), 425 (m, 1 H, H-4"), 2.70 (m,
1 H, sialyl H-3e), 2.55-2.25 (m, 12 H, lipid), 1.98 (s, 3 H, Ac), 1.60-1.50 (m, 8 H, lipid), 1.45-
1.40 (m, 4 H, lipid), 1.40-1.12 (m, lipid), 0.65 (t, J = 6.5 Hz, 18 H, lipid). 3P NMR (CDCl; and
CDsOD 1:1, 161 MHz): & 0.55. MALDI-TOF MS (m/z): calcd for CizH213NgOsgP, 2389.4;
found, 2410.2 [M+Na—2H]_. Compound 5 (5.2 mg, 83%): *H NMR (CDCl; and CDs0D 1:1, 500
MHz): 8 7.20-7.10 (m, 5 H, Ph), 5.26 (t, J = 9.5 Hz, 1 H, H-3"), 5.18-5.10 (m, 2 H, 2xlipid H-3),
4.96 (t,J = 9.0 Hz, 1 H, H-3), 4.67 (d, 1 H, J = 7.8 Hz, H-1), 4.49 (d, 1 H, J = 8.0 Hz, H-1"), 4.35
(d, 1 H,J=8.0 Hz, H-1""), 4.25 (m, 1 H, H-4), 2.71 (m, 1 H, sialyl H-3e), 2.55-2.25 (m, 12 H,
lipid), 1.99 (s, 3 H, Ac), 1.60-1.50 (m, 8 H, lipid), 1.45-1.40 (m, 4 H, lipid), 1.40-1.12 (m, lipid),
0.65 (t, J = 6.5 Hz, 18 H, lipid). *P NMR (CDCl; and CD;0D 1:1, 161 MHz): & -0.50. MALDI-
TOF MS (m/2): calcd for CiosH221NgO3sP, 2445.5; found, 2467.7 [M+Na-2H] . Compound 6 (6.1
mg, 85%): *H NMR (CDCl; and CD3OD 1:1, 500 MHz): § 7.20-7.10 (m, 5 H, Ph), 5.23 (t, J =
9.0 Hz, 1 H, H-3"), 5.18-5.10 (m, 2 H, 2xlipid H-3), 4.97 (t, J = 9.0 Hz, 1 H, H-3), 4.62 (d, 1 H,
H-1), 4.47 (d, 1 H, J = 8.0 Hz, H-1"),4.33 (d, 1 H, J = 7.5 Hz, H-1""), 4.26 (m, 1 H, H-4"), 2.70
(m, 1 H, sialyl H-3e), 2.55-2.25 (m, 12 H, lipid), 1.99 (s, 3 H, Ac), 1.60-1.40 (m, 16 H, lipid),
1.40-1.12 (m, lipid), 0.65 (t, J = 6.5 Hz, 24 H, lipid). **P NMR (CDCl; and CD;0OD 1:1, 161
MHz): & 1.01. MALDI-TOF MS (m/z): calcd for C149H269N6O3sP, 2781.9; found, 2802.4 [M+Na-
2H] .

Reference 32. Q. Wang and Z. Guo, Chem. Commun., 2009, 5536-5537.
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" " i 12 10185.314 101.246 25 5.
MBex  HBLGAES 398550 vk
1 12948.396 128.713  2413.
2 12963.919 128.668  2513.
3 12940.188 128.631 2612,
N 12931.234 128.542  2711.
5 12893.925 128.171  2813.
6 12890.941 128.142 2915,
7 12880.494 128.038 30 7.
8 12876.763 126.001 31 7.
il 9 12872.286 127.956  3214.
ALL CARBONS i 10 12870.048 127.934 3313,
it 11 12855.124  127.785 34 4.
I 12 7809.497 77.630 357.5
: ! 13 7777.411 77.311 8.1
: 14 7745.326 76.992 8.0
i - 15 7655.785 76.102 32
: i 16 7613.999 75.686 3.2
‘ l | 1 74s0ass 7a.dss 3%
L) b A J L | 1e 74281948 73.847 i
15 7196.888  71.540 51
vr e T e e P . — — 20 7175.995 71.132 s
! ' ! [ e ! I ! ! i (AR i P21 3495.866 34.750 7.3
22 3474.973 34.543 34
200 iso 140 120 100 80 60 40 20 ppm 5 3454.080 34,335 Py
C DEPT NMR spectrum of 26 (CDCl3, 100 MHz)
mam-§7-1h
mam-§7-1h
0Bn
”Oé\&/o
° NH  BnO, R o~y
o ° NH
BnO o
o
o BnO: o
o
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.0 2.5 2.0 1.5 1.0 0.5

4.0 3.5
1 (ppm)

'H NMR spectrum of 27 (CDCls, 400 MHz)
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proton spectrum Mercury 400 spectiometer

Pulse Sequence: gtncosy

kb

M}u ,‘;m \“ i)

Lty i o Al J’J\M‘i/’*‘ U*,/L .

7

e
@

off

L —
5.5 5.0 4.5 4.0 3.5 3.0 2.5

F1l (ppm)

'H-'H COSY NMR spectrum of 27 (CDCls, 400 MHz)

mam-67-13c
Carbon spectrum

OBn
HO- 0 o
o e}
o NH Bn&/ong
o: o NH
e o
©= Bno
w0
o

180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

3C NMR spectrum of 27 (CDCls, 100 MHz)
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mam-85-1h

mam-85-1h
oBn
0
o o
o o
o
o P .0
§ 0
T T T T T T T T T T T T T
7.5 7.0 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5

4.0
f1 (ppm)

'H NMR spectrum of 28 (CDCls, 400 MHz)

Mercury 400 spectrometer

|

kaﬁw N ﬁ'ﬂjk‘ JM | u)fuhfwfhwwwﬂu \'\ }U\‘\ gbjw ‘

1|
uut

6.0 5.5 5.0 4.5 4.0 3.5 3.0

1 {(nrm}

'H-'H COSY NMR spectrum of 28 (CDCls, 400 MHz)
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mam-85-13c
Carbon spectrum

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

3C NMR spectrum of 28 (CDCls, 100 MHz)

Mexcury 400 spectromstex
BnO\P,/O OB
B0 0 % o
CRES
HN BnO
o o "% O™,
o HN
fife} ©
o e
o
-
— — - — — // - b
T T T T T T ! T T T T T T T T T T T T T 7 T T — 7 T 7
7 6 5 4 3 2 1 ppm

"H NMR spectrum of 7 (CDCls, 400 MHz) [Fe"- ¥
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proton spectrum Mercury 400 spectrometer
Pulse Sequence: gtncosy

1.5 Py }
2.07]
] a®
1 (]
2.5
8O, O o, ] :
B /P\ o
n0” o
e 3.0
o HN Bnog & o~y 1 .
o 4 HN 3] : . @,
° ]
‘0 o 3.5 - - - _.
Q - °0 LY
° . . Y
4.0 8 H ] on
°
,e

w

bl
]

:

]
6
%
L)

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

w1 {(vwm)

'H-'H COSY NMR spectrum of 7 (CDCls, 400 MHz) ¢

4 - <00

DEPT SPECTRA

CH AND CH3 CARBONS

' J ll.HL o A_l‘l ! [ A

T T T T T
200 i80 160 140 120 100 80 60 40 20 prm

B3C NMR (including DEPT-135) spectrum of 7 (CDCls, 100 MHz) [Ref- 32
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Mercury 400 spectrometer

-1.111

100 80 60 40 20 o -20 -40 -60 -80 ppm

%P NMR spectrum of 7 (CDCls, 161 MHz) F*"-

mam-90-1h
proton spectrum
° OBn
Bro-P-0 Qo
Bn%, NH  BnO S o~y
o NH
BnO: o
5 0= Bno o
o
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.C
f1 (ppm)

'H NMR spectrum of 8 (CDCls, 400 MHz)
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proton spectrum Mexcury 400 spectromet.
Pulse Sequence: gtncosy

}\
L 1
. fLL,LJU\‘AL_U,MJ“'}J“\J/ LM ,\U J\LMM7/M,M\M‘m“/h“u%j\‘wh\\*

'S
)

'S
@

wn w - [
»N o - N
bt bosinubiniodeislecialinbu s ool o3,

w
'S

2]
o

[t
©

o
I
3

L
o
(=3
bl aduadu
EN

v 7 e T T I A7 T RIS
6.0 5.6 5.2 4.8 4.4 4.0 3.6 3.

F1 (ppm)

'H-'H COSY NMR spectrum of 8 (CDCls, 400 MHz)

-50-p31 Mercury 400 spectrometer

Pulse Sequence: s2pul

OBn
HO
O\AN:l

NH E
BnO
BnO:
o: e}
o
A

g e T T T R T T
90 80 70 60 50 40 30 20 10 [ -10 -20 -30 ~40 -50 ppm

31p NMR spectrum of 8 (CDCls, 161 MHz)
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'H NMR spectrum of 9 (CDCls, 400 MHz)

34

varian MR-400 NNMR spectrometer
C13-STANDARD
exp2 s2pul
SAMPLE DEC. & VT
date May 18 2011 dn 1
solvent CDCL3  dof 0
e exp dm yyy
ACQUISITION dmm w
sfrq 100.531 dmf 9400
tn C13  dpwr 39 OBn
at 0.96 PROCESSING o
np 48009 b 1.75 0O
sw 25000.0 fn 65535
I 11000 math NH E"o.%&/o\/\,\,
bs 1 o NH o
5s 1 werr 0s
v 5.0 wexp BnO o
w 6.0 wbs 0~ Bno
pwr 56 wnt o "0
a1 2.000 DISPLAY
tof 1250.0 sp 1722.6 0
nt 2500 wp 24399.2
ct 1504 vs 23
alock sC
gain 0 c
FL hznm 100.00
i1 n is 100.00
in y rfl 1723.3
dp y rfp
hs nn th
ins 1.000
ai cdc
”” AL 1 )
T T T T T T T T T T T T T T T T R RAARRR R
220 200 180 160 140 120 100 80 60 a0 20 0 ppm
C NMR spectrum of 8 (CDCls, 100 MHz)
mam-68-1h
mam-68-1h
° OBn
BnO-p_ o
BnO" Ogé\A/SnO °
o NH S Oy,
o ° NH
BnO: o
BnO:
o .0
o
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)



Gradient Homonuclear Correlation Spectroscopy Varian MR-400 NNMR spectrometer

File: xp
Pulse Segquence: gCOSY

— F2

(ppm)] i
1.54 - -2
2.0

T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
F1 (ppm)

'H-'H COSY NMR spectrum of 9 (CDCls, 400 MHz)

varian MR-400 NNNR spectromiter
C13-STANDARD
exp2  s2pul
SANPLE OEC. & VT
date Apr 17 2011 dn 1
solvent cOCL3  dof [
Tile exp dm vyy
ACQUISITION dom w
sfrq 100.531 dmf 9400
tn €13 dpwi 33
at 0.96 PROCESSING 0Bn
np 48000 b .75 0
sw 25000.0 fn 65536 BnO-B_o o0 o
b 11000 math 1 BnO” Bno o
bs n
ss 1 werr o NH O,
v 6.0 wexp o NH
pw 6.0 wbs o
tpur 56 wnt BnO o
1 00 DISPLAY o
tof 1250.0 sp -72.3 BnO:
n 00 wp 18051.3 O Q
30 vs 6583 o
alock sc 0
gain 60 wc 250
FLAGS hzom 72.21
n nois 100,00
in y 1 1723.3
dp y rfp o
hs nn o th 11
fns 1.000
al cdc ph
|
|
|
‘ ‘ J
|
T T T T T T T T T T T T T T
160 140 120 100 80 60 40 ppm

3C NMR spectrum of 9 (CDCls, 100 MHz)
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mam-68-P31
P31 spectrum

OBn

[e]
B"°¢£’°§&/°
BnO o BnoO- o
o NH S oy,
o ° NH
BnO: 0
O
o Bno .0
0

Minor phosphate byproducts that
were difficult to remove but could —
be easily removed in the next step. ‘

T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 1 10 5 -5 -10 15 20 25 30 35  -40 45
f1 (ppm)
31
P NMR spectrum of 9 (CDCls, 161 MHz)
mam-88-1|
mam-88-1
OBn
! /évx/
BnO-P-O Q o
BT W BT o,
o o NH
O ° o
o P Hte)
§ 0
T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

'H NMR spectrum of

10 (CDCls, 400 MHz)
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~~

cury spectrometer
man-88-10 Mer 400 spect

Pulse Sequence: gtncosy

| | s
MU k_\.hAM"wJ\L;JJ‘kA _ 4?\/”& M”\k M M R“V‘A-Nwl“M“\».Jx
o8 il e e e =
2 |
BnO-P-O o o =/ F2
BnO oﬁ/ BnO o = ¢
o NH o BrO oy, - (e
o NH =
o o} ° ‘_‘&_j;‘)‘ 3.4

'S
o

o
NN o
<)
o
W
Q\
w
o N
T Lobtodion Tty
&
€00

I JL‘M” MW\W |

== 5.4.531 i3 i ‘

PRI P T T T T  TTT ITTIT C  TI  CT  TI

5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2

F1 (ppm)

'H-'H COSY NMR spectrum of 10 (CDCls, 400 MHz)

1am-88-p31 8
-
0OBn
Q
BnO o]
[o] NH
O

100 80 60 40 20 0 -20 -40 -60 -80 -100
Chemical Shift (ppm)

31p NMR spectrum of 10 (CDCls, 161 MHz)
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mam-88-13c
mam-88-13c

NSRS RN oS | Tt (/S

T T T T T T T T
170 160 150 140 130 120 110 100

T T T T T T T T
90 80 70 60 50 40 30 20 10
f1 (ppm)

3¢ NMR spectrum of 10 (CDCls, 100 MHz)

Mercury 400 spectromstex !»

BnO\P//O OBn

Bn0’ 0 0
o

o] e o
(o] HN B&/O\/\NJ\/\I{OH
. o

o}
o HN

i)

*H NMR spectrum of 34 (CDCls, 400 MHz) (%" ¥
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proton spectrum Mercury 400 spectrometer F
Pulse Sequence: gtncosy

— F2 Q
R — f,f/—fdj (ppm) >
TS s A g

|
= . e \
= o
5 e i
] ’
BnO_ ,O OB
80" \Oo oS R 3.0% ‘o s
o= ™ BnC 2 o~ OoH 1°® .
O o HN NJ\/I( = 3,51 . ' . % o
"0 ° -~ " o °
0 e <, 1 H = 3
o) = 4.0- # L P 2 e ‘
i} g s - ‘
= 4.5 # {? H
as; j . " ‘
_ .
= 5-0—1 /d % [ 3P o
} ’, ® r ‘
? 5.5- ‘
1. ,
i} [ ] "
J 6'5711‘ [ ® ©
[ et e s e ey e e

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

Fl1 (ppm)

'H-'H COSY NMR spectrum of 34 (CDCls, 400 MHz) (F"-#4

Varian 500 MHz jspectrometer

B0, O _oBn
B0 ‘o 0
o

e o
o= M E@&/O OH
- .
i 0

o HN

b , Jkooo " J.“;“h A I “.ﬂ m

AL A e e e e e . S s s e
60 40

20 ppm

3C NMR spectrum of 34 (CDCl3, 100 MHz) [?¢"-34
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Mercury 400 spectrometer

Bn0’ o 2o o
O
o=( HN o SOO - OV\H)IV\IO(OH
)
o w0
)
}
I - o S : S
100 80 60 40 20 1] -20 -40 -60 -80 pPrm
31 Ref. 32
P NMR spectrum of 34 (CDCls, 161 MHz) [Ref-32
mam-914Jh
mam-91th o8
‘é“n%?g’% 2 0& °
NH BnO:
° o o > NHO\ANJ\A[O(OH
BnO: {e]
o O Bno o
0

T T T T T T
.5 3.0 2.5 2.0 15 1.0

T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3
f1 (ppm)

'H NMR spectrum of 35 (CDCls, 400 MHz)

40

T T
0.5 0.0



proton-0.1-ethyTbenzen-std-decld-06 varian 500 NNHR spectrometer q Jﬂ

I
A | f
A e, N

l."
8 a m .  ®
- ) - a
] [ ] ] O=

T -
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
Fi (ppm)

'H-'H COSY NMR spectrum of 35 (CDCls, 400 MHz)

mam-91-p31
mam-91-p31

° 0Bn
BnO-p_, 0,
BnO Ogé\\\/;@\g\/
o NH 5 O\/\NMOH
o o NH H °
BnO o
BnO

T
-20 -30 -40 -50 -60 -70 -80 -90 -100

$1p NMR spectrum of 35 (CDCls, 161 MHz)
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varian 500 NNMR spectromete

o OBn
B O‘S’O/A&&/O o
Bre o ° ONH ZHMO\ANWOH
BnO: e}
o 0= Bno: o
0
l
T T
160 140
13
C NMR spectrum of 35 (CDCl3, 100 MHz)

MAM-69-H|L

proton-0.1tethylbenzen-std-dec14-06

° oBn
BnO-p_o— -
° OKZ OO%L:?H/;%:X/XQA/O\/\NL/YOH
BnO: © e 0 ! ©
o ©= Bno: ©
o
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 £ 4.§J 3.5 3.0 2.5 2.0 1.5 1.0
ppm

'H NMR spectrum of 36 (CDCls, 400 MHz)
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s 69

. pibton-0.1-ethylbenzen-s t€dec1d-06 varian 500 NNMR spectromet,
File: xp

I
M JLJUUJ MML* M/L e

J G |
— m
5 (ep | . -
—_ - -
o 0Bn = 2.5 h “'
BnO-g_o. O _o- .
"o e et o S on i ' s
BnO: ° ] 1 i
e o 3.0~ |
.
5 Ce \
S
= ' . |
_ |

=" |
é;“n ' " i F - [
—— ””l ' = -

i

S .
S e
R — " - &
;jiﬂ s =
j s.sj ‘ ’
== 5.0 - -
!
T T T e g
6.0 5.5 5.0 4.5 4.0 3.5 alo 2.5

F1 (ppm)

'H-'H COSY NMR spectrum of 36 (CDCls3, 400 MHz)

MAM-69-C13
standard carbon

° oBn

BnO-po~AQ o o
O: o Oy
o NH H 5
nO:
nO:

T
220 210 200 190 180 170 160 150 140 130 120 1%0( 1(%0 90 80 70 60 50 40 30 20 10 0
1 (pom

3C NMR spectrum of 36 (CDCls, 100 MHz)
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Mercury 400 spectrome
31 spectrum cer

Pulse Sequence: s2pul

° on
Bno o
Bno" o \ 9
B0\ on
o NH Oy
o o N H )
8O o
©= Bro:
o Q

ppm

31p NMR spectrum of 36 (CDCls, 161 MHz)

MAM-89-H1
proton-0.1-ethylbenzen-std-dec14-06

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

'H NMR spectrum of 37 (CDCls, 400 MHz)
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— 6.0~ e [
1 |
—— 4. L
Vsl
B I L e et
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
Fl (ppm)

'H-'H COSY NMR spectrum of 37 (CDCls, 400 MHz)

MAM-89-C13
standard carbon

WJM :Ul,:@,‘ " hh'" JMML YHP ML N Lm»«

T T T T T T T T
80 70 60 50 40 30 20 10

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90
f1 (ppm)

3C NMR spectrum of 37 (CDCl;, 100 MHz)
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mam-89-p31
P31 spectrum

110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

31p NMR spectrum of 37 (CDCls, 161 MHz)

Mexrcwry 400 spectromstexr

Condnin Seme. “o-@po),

5 OBn

BnO-p_, o

B0 O(évx/gno o o

o NH > OWNMO
o 8 NH H 1
0 NO,
o "0
o
L L B B BB A A SN S A S S S NS B B B SRS N A S S s

8 7 6 5 4 3 2 o™

'H NMR spectrum of 38 (CDCls, 400 MHz) [R¢"-32
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Me: 400 spectrometer
proton spectrum roury

Pulse Sequence: gtncosy

6‘5%,4 . ‘
' l

A Eaam muan I s S AR S A

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

JA

Fl (ppm)

'H-'H COSY NMR spectrum of 38 (CDCls, 400 MHz) "%

Varian 500 MEx spectrometer

Coctain  Some HOOYNO2
4

< 0
BnO O
NH &wov\ NMO
o o NH H
o
o NO,
o
o 0

SITEE SRy [H T \ s ! UJ

T L B e e e 0 e s e s s B B . e e e e e B
160 140 120 100 80

60 40 ppm

**C NMR spectrum of 38 (CDCls, 125 MHz) F*" ¥4
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Mercury 400 spectrometer

b ————-1.083

T —~= d T T T T T T T
100 80 60 40 20 (4] -20 -40 -60 -80 Ppm

3P NMR spectrum of 38 (CDCls, 161 MHz) F*" ¥4

mam-99-1h-batch2

o
gehoe o g
o
o NH B"&DV\NMO
° o Nd o \@L
Bno: o NO,
o
o ° .0
o

Chemical Shift (ppm)

'H NMR spectrum of 39 (CDCls, 400 MHz)
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1am-99-p31 &
-
|
o 0Bn
B10sk-oMQ o o
BnO ° ° Mo ° ° NO,
o BnO: o
{e]
e e e T
100 80 60 40 20 o -20 -40 -60 -80 -

Chemical Shift (ppm)

31p NMR spectrum of 39 (CDCl;, 161 MHz)

mam-99-1h-batch2 i!darcuxy 400 spectrometer

Pulse Sequence: gtncosy ‘

W i, e 5
¥s
&
[
XS
B ot e
® 8BAeo .
Py (o @ @
& [+]
7
5.0 / 8 0 ¥
— 4 'y
5.5 s
e . N
| 6.0
| | : : : e
5.5 5.0 4.5 4.0 3.5 3.0 2.5

Fl (ppm)

'H-'H COSY NMR spectrum of 39 (CDCls, 400 MHz)
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mam-98-batch-2-1h

° o8n
modola o o
n o-
BnO 0

o o: NH H o
BnO: o NO,

o

8nO:
o: " Q

Chemical Shift (ppm)

'H NMR spectrum of 40 (CDCls, 400 MHz)

proton spectrum Mercury 400 spectrometer
Pulse Sequence: gtncosy

a
° o8
BnO-p_o . °
80" ook B%&/o o
o gy
S} o NH H 5
BnO: o NO,
o
o BnO: o
) @Zﬂ
g ® -
s ] e
6.0
L LI I B S e T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

Fl1 (ppm)

'H-'H COSY NMR spectrum of 40 (CDCls, 400 MHz)
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Mercury 400 spectrometer
mam-98-batch-2-pIl P

Pulse Sequence: s2pul

° 0Bn
BnO-p_, Q
BnO" O&/O o o
o Nh o Bno O\/\NMO
o ° NH H J
BnO o NO,
O= Bro
o .0
)
a
i
|
L ‘
. : : e e
100 80 60 10 20 0 -20 -40 -60 -80 ppm

31p NMR spectrum of 40 (CDCl;, 161 MHz)

mam-100-1h

o
Ben% P oO O o o
o NH E'%&O\/\NJK/YOONO
o NH
o o

Chemical Shift (ppm)

'H NMR spectrum of 41 (CDCls, 400 MHz)
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nan-100-1n ——— {m

Pulse Sequence: gtncosy

T T 1 [ B T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

F1 (ppm)

'H-'H COSY NMR spectrum of 41 (CDCls, 400 MHz)

Mercury 400 spectrometer
mam-100-p31

Pulse Sequence: s2pul

OBn

.UA
o

Q
BnO-P-O O
B0 O

z

I
©
g

o

o
o}
NH H
o o

-1.056

SO N——

L L T e e R L e e e B T [EERR
100 80 60 40 20 o -20 ~40 ~-60 -80 ppr

31p NMR spectrum of 41 (CDCls, 161 MHz)
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MAM-95-H1
proton-0.1-ethylbenzen-std-dec14-06

810" 0,

Bno_ 0 OBn
o]
o 5%/0 o o " ACNH
NH o O~ N_~o OH
o N o ol
[o} H H

NH o 0 H NHCOGH,Ph
"0 ° ° 0%/\%
o) COOH ™~ OH
)
o

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 -0.5
1 (ppm)

'H NMR spectrum of 43 (CDCls, 400 MHz)

Gradiant Homonuclear Corralation Spectroscopy Varian mR-100 WeNR spectrometer |

Flle: up |
Pulse Sequence: gCOSY i

80,0 oBn
8o "0 9 o
° o ° [} H AcNH
NH o N OH
(§3n0 \/\NM 70" % oH
Q NH H o | HO NHCOCH,Ph
o Do, ; SOpo e
§ | e} OH
.0
o |

cooH™® 5y

H-'H COSY NMR spectrum of 43 (CDCls, 400 MHz)
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MAM-95-C13
standard carbon

T ) N

220 210 200 190 180 170 160 150 140 130 120 1%{)( 1[%0 90 80 70 60 50 40 30 20 10 0 -10
ppm
13
C NMR spectrum of 43 (CDCls;, 100 MHz)
Mercury 400 spectrometer
| P31 spectrum
Pulse Sequence: s2pul
8no_Q OBn
5.4
B”oo Oo/é&/o o " AcNH
o, M H i SWCHZ%
" o =
§ 0 Coon™© & o
)
)
|
| |
/
100 80 60 40 20 0 -20 -40 -60 -80 pom

31p NMR spectrum of 43 (CDCls, 161 MHz)
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N

D:\Data\Guo_lab\Mondal\mam-9§-ater prep neg mode 1

Comment 1 mam-94-ater prep neg mode 1

Comment 2

B 1 = m/z SN Intens. Area Res.
- - 2624999 6.1 62.68 111 4832
s 2 20647021 129 127.81 206 4612
= = 2715019 1362 1227.84 3527 3025

2000 4

15004

BnO_O OBn
=
BnO"™ O, O
. c&v\/o o 0 " AcNH
NH o O\/\NMN\/\O = OH
Q NH H o HO OH NHCOCH,Ph
I o%\
10004 A 0 OH
000 3

© H
COOH ™~ OH
e
o

Chemical Formula: CagHza7NgOgeP
Exact Mass: 2717.66
Molecular Weight: 2719.47
500

2647.021

T T T
1500 2000 2500 3000 3500

MALDI-TOF MS spectrum of 43 (negative mode)

mam—99—lh—batHhZ—conjugate

o
BnO-R
BnO o 9 o °
° BnO, O N
o HN o O\/\N)WN\AO
0o HN H

© O \NHAC

o “Q Ho~ oH
o
HOOC 0
OH

HO") NHCOCH,Ph
HO

HO

e "

75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 2.0 15 1.0 0.5 0
Chemical Shift (ppm)

'H NMR spectrum of 44 (CDCls, 500 MHz)
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a4

Mercury 400 spectrometer
mam ghconbined-p3l ¥ 400 spectx

Pulse Sequence: s2pul

HO") NHCOCH,Ph
HO

HO

1.707

I B R R e R R w“m T T L SR S R e e B B A B I B e o
100 80 60 40 20 [ -20 -40 -60 -80 ppm

1P NMR spectrum of 44 (CDCls, 161 MHz)

mam-99-1h-batch2-conjugate Mercury 400 spectremeter |

Pulse Sequence: gtncosy k

— - -4
v s @
o
BnO-R o8n
B0’ o o o °
o BnO: O o I a
o HN o N "o, p
oo HN H o Noniin [/ 78] @
BnO" &, o © &% (] ‘
o 0 Qho~ oH .
0 HOOC™ ° td -
OH
HO") NHCOCH,Ph ‘
HO! .
p e 2 |
. g ¢ . © ‘
S w
g8 9 &i
(-4
@ ‘
- @ . a
o
B
. 8 @ - ‘
et e e e et e e, 1 o]

'H-'H COSY NMR spectrum of 44 (CDCls, 400 MHz)
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varian 500 NNMR spectromefe
standard carbon
File: xp

Pulse Sequence: szpul

0Bn
o o °
BnO: O H
o: HN ) O\/\NM o
oo HN H
BnO: o © O \NHAC
Bro
o Ho~ oH
o HOOC™ <
OH

HO") NHCOCH,Ph
HO

HO
)
|
|
T T T T T ppm
160 140
C NMR spectrum of 44 (CDCl3, 100 MHz)
Varian 500 NNMR spectrometer
€13 AND DEPT SPECTRA
CH AND CH3 CARBONS |
" i Ao
L il ] “
o BnO g o8n
0~
CHz CARBONS B o 0 o o .
| 0
; o= w 8% O\/\NMN\/\O
: 0o HN H
BnO o ° 9 \_NHAG
o
; o 0 Cro~ oH
o HOOC™ ]
oH
’ HO") NHCOCH,Ph
CH CARBONS HO
HO
I IWJL O
INDEX FREQUENCY PPM HEIGH
21958.6 174.822 0.
2 2181%.0 173.711 0.
3 21814.4 173.674 0.
a 21720.8 172.930 1.
S 21527.3 171.389 0.
6 21470.6 170.937 0.
? 21448.6 170.770 0.
8 21403.6 170.404 0.
k) 17351.2 138,141 1.
ALL CARBONS 10 17291.6 137. 0.
11 17235.8 137. 0.
12 16962.2 135 0.
13 16929.7 134, 0.
14 16170.9 128. 2.
. 15 16131.9 2.
| i 16 16118.8 5.
17 16115.6 a.
. A 18 160998 2.
B —19 16090.0 3.
N S —— E— N Pl toosz.s .
200 180 160 140 120 100 80 50 ) 20 ppng, fosiads s
23 16043.5 3.
24 16024.9 127 .581 2.
aa 1 a an

3C DEPT spectrum of 44 (CDCls, 100 MHz)
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varian 500 WMR spectrometer

NDEX  FREQUENCY PP HETGHT i
1 3976.5  31.658 2.7 !
2 s7oi.1 23,468 -21.3 ] proton-0.1ethyTbenzen-std-decia-08
5 931 230408 -35.0 |
4 65,0 29,093 7101 | Filos xp

o ° w12 223020 230 Pulse Sequince: gHNQC

o H
o= HN B”(&/Ow NMNJ\O
oo HN H

o e
BnO: 8o o /%NHAC
° o

.0 HO~ OH
o HOOC
HO"') NHCOCH,Ph ’ \\
HO .
& e

o)
OH
HO
’ F1 a
j Cppm , .

|

|
I

|
¢S Y

100 Lo .o

110

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
Fz (pom)

'H-3C HMQC NMR spectrum of 44 (CDCls, 400/100 MHz)

D:\Data\Guo_lab\Mondalimam-99-conjugate-batch2

Comment 1 mam-99-conjugate-batch2
Comment 2
z - m/z SN Intens. Area Res.
“ - 2928312 4713 184.00 116 5065
5 ~
= 200 X
1504
o
mok,_ Co
n
O0 O o [e} H
100 . o=(_ N ®"% O\/\N)WN\AO
0o0: HN H 1) o
BnO: Bo o NHAc
o 1) Qho~ oH
o] HOOC ol
OH
HO") NHCOCH,Ph
504 HO
HO
Chemical Formula: C4g3H249NgO35P
[ SR N TIFT W T FUTSNTIIN O T W RPWRUTS ERTEIT PR ITUUrT SO TN (YT SR vl Exact Mass: 2029.75

T U T T Tt T T Molecular Weight: 2931.71
1000 1500 2000 2500 3000

MALDI-TOF MS spectrum of 44 (negative mode)
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mam-98ljh-batch2-conjugate

Bno_O 0Bn
¥ (o
BnO” ~0g

o 0— o o " AGNH
NE o O\/\NK/YN\/\O Ay
BnO: Q NH L ) 1O — SPNHCOCH,Ph
o [0 o o%
OH

L HO
)08 .o cooH™ &y

o

— L

75 7.0 6.5 6.0 55 5.0 45 4.0 35 30 25 20 15 1.0 0.5
Chemical Shift (ppm)

'H NMR spectrum of 45 (CDCls, 400 MHz)

o
proton spectrum Hercury 400 spectrometer
Pulse Sequence: gtncosy

|

B T E W SO S S

F2
(ppm)

° [
Bno_Q OBn - % d
P, o &
810" 05 o
° o o " AcNH P
NH OH .
=T N o s
BnO: Q NH H ) HO NHCOCH,Ph Yy
o )70 3o S I ] oo 4
HO I “oH :
0 CooH °
10BnY..0 oH - 8t ® 2 &
o pu AT

R e e

'H-'H COSY NMR spectrum of 45 (CDCls, 400 MHz)
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- ag-

EAS
varian 500 NNMR spectrometer] H R
standard carbon i |
File: xp ;
Pulse Sequence: s2pul
8no_0 OBn
G
o o
o o " AN
NH o N
B0 \/\NM 0% on
BnO: o W H o HO NHCOCH,Ph
0 © o 0—{-©
H oH
O)-0BnY.. 0 COOH ™ o1
o
i
; T T T
180 160

CH AND CH3 CARBONS

CH2 CARBONS

Bno_Q
Bno" Ao
c
o OH
/\E% OH
BnO: HO NHCOCH,Ph
o%\
Loontt I om
INDEX  FREQUENCY PPM HEIGH
1 16177.0 128.792 24.
2 16136.5 128.470 18.
3 16123.9 128.370 37.
4 16120.7 128.344 31,
5 16105.3 128.222 25.
6 16086.0 128.148 28.
7 16088.6 128.089 26.
8 16081.1 128.029 29.
9 16060.2 127.863 26.
CH CARBONS 10 16048.1 127.767 45.
11 16029.5 127.618 27.
12 16018.3 127.537 30.
13 16005.8 127.429 34.
14 15990.4 127.307 14.
15 15924.8 126.785 10.
16 12734.0 101.881 7.
| l Lu | 17 12667.9 100.855 6
_— " L " | b A Lo 18 12542.8  99.859 5
" W 4 Y 9713.9  77.337 a
[ T T T T T T e o B LA B B e N R T _‘22 :zgig ;:z:i :i
260 180 160 140 120 100 80 60 40 pom,, saaa.0 o183 11,
23 9384.5 74.714 6
24 9322.6  74.222 a
[ : ea.am 18

3C DEPT NMR spectrum of 45 (CDCls, 100 MHz)
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Mercury 400 spectrometer
mam-98-p31-batch2-conjugate

Pulse Sequence: s2pul

0
Eévvo o o " ACNH
NH  gno o~ N~o OH
o N o Jo)
9 H .

BnO NH o o M NHCOCH,Ph
)08, 0 COOH '~ On
o
e
b
<
B
i

T i T L
T T R N e S e N TTT L e B B B R B B

40 20 0 -20 -40 -60 ~-80 ppm

31p NMR spectrum of 45 (CDCls, 161 MHz)

D:\Data\Guo_lab\Mondal\lmam-98-conjugate-batch 2

Comment 1 mam-98-conjugate-batch 2
Comment 2
E 1 - m/z SN Intens. Area Res.
S 400 g8 2982.685 361  169.00 96 4650
5 2 2083.678 740  347.00 216 4948
= & 2984.665 774 363.00 222 4978
300 o
200 4
OH
/Mcmm
COOHHGOH OH
100 Chemical Formula: C1g7H257NgO3sP
Exact Mass: 2985.81
L]
T B T e T —
1250 1500 1750 2000 2250 2500 2750 3000 250 3500 a7so
miz

MALDI-TOF MS spectrum of 45 (negative mode)
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MAM-100A-H1

Bno_0 O8n

P
BnO” "0, -

° o © o o] H AcNH

NH 8o o \/\NK/YN\/\O Ay
o O NH H I} 1o AlLOH-NHcocHPh
0 o o :
"Q HO 1 “oH
9.0 S0 copr© Sn

0

N

75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15
Chemical Shift (ppm)

'H NMR spectrum of 46 (CDCls, 500 MHz)

1.0 0.5 0

proton-.1-ethylbenzen-std-dec1d-06 Varian 500 NNMR spectrometer i
File: xp
Pulse Sequence: gcosy
| .
Al Lok -
b WA A \ A
:,Lv_/ﬂ_“t_)u# U VY AV
J F2 |
Cppm)
OBn w7 |
Q 2.0
° o " AcNH I e
NH ghor O\/\NM{N\/\O S OH = % FY:]
o b H .l

= 5]
=
2
——— B w g
= 857
== ']
>
=2
Jaa
(,_>
e}
= ]

—————
3.5
F1 (ppm)

'H-'H COSY NMR spectrum of 46 (CDCls, 500 MHz)
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Mercury 400 spectrometer

man-100a-p31

Pulse Sequence: s2pul

Bno_ O OBn
Bno" ™0 0 o
° O ° [} H AcNH
NH o O\/\NMN\/\O o OH
o Q NH H o HO S NHeo
o o o 0/ 0ZL~CH,Ph
S o} OH
0 Vg
o

cooH™® 5y

Q
|

100 80 60 40 20 [ -20

-40 -60 -80 pem

31p NMR spectrum of 46 (CDCls, 161 MHz)

Varian 500 NNMR spectrometer
standard carbon
File: xp
Pulse Sequence: szpul
Bno_ O OBn
%
BnO™ O, 9
" ° O © ° [} H AcNH
N Bno O\/\N)WN\/\O Ny
o Q NH H ) HO 4T NHCO
o Lo o2 [GAL~ChoPh
"0 HO I “oH
%0 S coo™® Sy
o
il
i !
1 i iy
{ I
al i { Q. Ao It Il
! i i b i PTNUNEEY TS e P A“Mnhh. [ 4 ) “
220 200 130 160 140 120 100 80 60 a0

3C NMR spectrum of 46 (CDCl;, 100 MHz)
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varian 500 NNMR spectrometer

DEPT SPECTRA

CH AND CH3 CARBONS

R A

M NHoo
~CHzPh

(LR

—
!
cHe caRsoNs
Bno_Q
-PL,
BnO OO
Os
INDEX FREQUENCY PPM HETIGH
1 16 .6 128.781 24.
2 16138.4 128.485 25
8 16123.5 128.367 a5
q 16104.9 128.218 28
5 16095.6 128.144 28
6 16055.6 127.826 26
7 16046.3 127.752 33
8 16037.0 127.678 27
El 16004.8 127 .422 30
CH CARBONS 10 15926.7 126.800 11
11 12731.7 101.383 8.
1 12665.6 100.837 7
18 1256000 93.996 5
14 94718.4 77.333 6.
15 9528.2 75.859 6.
| 16 9475.7 75.449 10.
| 17 8453.8 75.266 10.
" " L " { 8 9372.9  74.622 5.
T v n Is 9 8277.5 73.862 6.
T A HEr
200 180 160 140 120 100 80 60 40 20 ppm;; §937.9  71.158 5
23 8901.1 70.866 9.
24 8843.0 70.403 9.
2 asas.9 Ra.1aa 18.
13
C DEPT spectrum of 46 (CDCl3, 100 MHz)
D:\Data\Guo_lab\Mondal\imam-100-conjugate
Comment 1 mam-100-conjugate2
Comment 2
E ° m/z SN Intens. Area Res.
. 2 3138872 172 78.00 45 4901
8 s 3139.808 381  173.00 128 4382
= w» 3140750 445 20200 157 1214
2004 3141698 346 15700 126 2844
3142643 249 113.00 76 4267
150
Bno_ 0 OBn
100 4 P o
anoo O@O R ° " ACNH
NA &no OWNJ\/}(N\/\O o o
o 9 NH H o Ho ~ 9
o o '0_/0O
Q HO
{o) COOH
0 Nuo
0
504
Chemical Formula: C177H;03NgO3sP
Exact Mass: 3142.09
Molecular Weight: 3144.21
oo
T T T T T T T T T T T SRR
1250 1500 175G 2000 2250 2500 2750 3000 3260

miz

MALDI-TOF MS spectrum of 46 (negative mode)
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mam-97-1h

HO_ O OH
P
HO™ O, 2
° o © o o H AcNH
N1 wo O\/\N/LK/YN\/\O Ny
Q NH H o HO OH NHCOCH,Ph
o o o o%\
0 coon™ gy O

0
0

) i

7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5
Chemical Shift (ppm)

'H NMR spectrum of 3 (CDCl; and CDs0OD 1:1, 500 MHz)

Mercury 400 spectromster

o o o " AcNH
NH OH
o HO’ O\/\Nk/\r( N_~o o on
Q NH H o HO NHCOCH,Ph
o oy ST
o) o coor™© gy
o

1.289

3'p NMR spectrum of 3 (CDCl3 and CD30OD 1:1, 161 MHz)
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D:\Dala\Guo_lab\Mondal\mam-gq’,

Comment 1 mam-96-3
Comment 2
5 m/z SN Intens. Area Res.
5 2 2356233 294 11506 5T 5033
£ 11 2 2378204 52 2052 10 4793
= b

1004

Ho_O OH
7 Ho ™o

o
o
e o O\ANMN\AO 5 OH
o \w N ) HO ~ P NHCOCH;Ph
o )70 )=o °%
S Loono I on
0
)
50
Chemical Formula: C11Hz1sNgOasP

Exact Mass: 2357.4759
Molecular Weight: 2358.9783

T J T T T T T T T T T T T T T
200 1400 1800 1800 2000 2200 2400 2600 2800 3000
miz

MALDI-TOF MS spectrum of 3 (negative mode)

nam-103-1h

Ho 9 OH
P,
HO™ ~0g 9 o

o
Q NH o 0 —SPNHCOCH,Ph
O CooH™ &
w0
o

8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 0
Chemical Shift (ppm)

'H NMR spectrum of 4 (CDCl; and CDs0OD 1:1, 500 MHz)
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Mercury 400 spectrometer
mam-103-p31

Pulse Sequence: s2pul

HOO
Ho™ o

NHCOCH,Ph
%OH

0.550

e L A e EEEEER ] L O o S R T

100 80 60 40 20 0 -20 -40 -60 -80 ppm

3'p NMR spectrum of 4 (CDCl3 and CD;0OD 1:1, 161 MHz)

D:\Data\Guo_lab\Mondalimam-103-sinapic acid-neg

Comment 1 mam-103-sinapic acid-neg
Comment 2 mam-103-sinapic acid-neg
;‘ m/z SN Intens. Area Res.
K 8= 2410.265 24.9 3100 10 11120
@ .
joy
b
2 N
60—

Hoo/évv

NH HO

: ° AcNH
_ OWNMNwO oS
AN
40— § L
OH

COOH
Chemical Formula: C21H13NgO3sP
Exact Mass: 2389.4657

i
!

00 1200 1400 1600 1800 2000 2200 2400 2600

P P

miz

MALDI-TOF MS spectrum of 4 (negative mode)
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nam-102-1h

HO, 0 OH

oo
o AcNH
NH oM )K/YN\/\O/: oH

0 cooH" gy
“1OH o)

| il

8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 10
Chemical Shift (ppm)

'H NMR spectrum of 5 (CDCl; and CD30D 1:1, 500 MHz)

Mercury 400 spectrcmeter
man-102-p31

Pulse Sequence: s2pul

Ho_ 0 OH

¢
HO™ O, 9
o o ° 9 H AcNH
NH - Ho Q OV\NMN\/\O AN
HO! ° 9 oM H ) HO /s OH NHCOCH,Ph
.0 o =
HO OH
ON.oH 0 COOH ™ OH
o
H
<
R ana R an e e e n A A R
100 80 60 40 20 0 -20 -40 -60 -80 ppm

31p NMR spectrum of 5 (CDClz and CD;0D 1:1, 161 MHz)
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D:\Data\Guo_lab\Mondal\mam-102-dhb-neg

Comment 1 mam-102-dhb-neg
Comment 2 mam-102-dhb-neg
El - m/z SN Intens. Area Res.
5, _ 2467.728 1097 92.00 38 6382
7]
] -
Q
£ 150-
- Ho_Q OH
- HOO\OO SO o " AcNH
_ NH O@&OWNK/\(NJ\O%OH o
100 - HO: Q o NH o H I} gwcm?h
" ON..on cooHHdOH OH
0
— 0
Chemical Formula: Cy5Hzz1NgOagP
Exact Mass: 2445.5283
50
() e TR T Ll Loi

i

1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 iz

MALDI-TOF MS spectrum of 5 (negative mode)

mam-101-1h
Ho,_ 0 OH
P
HO" O Q
O o o [o} H AcNH
N Ho o\/\Nan/N\ﬁo SN oH
I Q NH H o HO OH NHCOCH
OH
0

HO
10 COOH " &

A \)

8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

'H NMR spectrum of 6 (CDCl3 and CD;0D 1:1, 500 MHz)
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mam-101-p3l Mercury 400 spectrometer

Pulse Sequence: s2pul

Ho_ 0 OH

?
HO™ 0, O

o &WO o o " AcNH

NH oHo O\/\NJWH/N\AO 5 OH
o Q NH H o HO ~—SHNHCOCH,Ph
"0 0 o WAL
%0 S coon™® 5y O

1.106

i i H i Ul
i b et

0 -20 -40 -60 -80 ppm

3'p NMR spectrum of 6 (CDCl3 and CD3OD 1:1, 161 MHz)

D:\Data\Guo_lab\Mondal\mam-101-Sinapic acid-nagative-mode5

Comment 1 mam-101-Sinapic acid-nagative-mode5

Comment 2 mam-101-Sinapic acid-nagative-modeS

ERE S m/z SN Intens. Area Res.

- % 2800477 189 11247 64 5304

H 1 é 2801.470 343 204.09 116 5277

£ g o 2802469 285  169.88 106 4924
200 4 2803456 190  112.96 63 5112
150 o

HO’P\OO o o
o ° o] H AcNH
| NH oHO o\/\NJ\Aﬂ/N\Ao o o
100 o o H o HO - FF-NHCOCH,Ph
0 ° »o 00—
- 0 (o} OH
0

coon™ Sy

Chemical Formula: C149Hz59Ns 03P
Exact Mass: 2781.90

50+
T T T T T T T T T T T T T T L] T T T T T
1600 1800 2000 2200 2400 2600 2800 3000 3200 2400
miz

MALDI-TOF MS spectrum of 6 (negative mode)
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