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General - 'H and °C NMR spectra were recorded in CDClj (internal standard CHCl;
at & 7.26) or D,O. Assignment of proton chemical shifts were based on decoupling
experiments. Analytical thin layer chromatography (TLC) were performed on aluminium
plates precoated with Silica Gel 60 F,s4 as the adsorbent. Column chromatography was
performed on Kieselgel 60 (63-200 mesh). Mass spectra were recorded in a reflection positive
mode on a MALDI-TOF spectrometer. Acid washed molecular sieves and Ytterbium(III)
triflate were dried by overnight heating at 200°C under vacuum before their use in
glycosidations.

Preparation of 5A acid washed molecular sieves

Commercial SA molecular sieves (UOP Type SA, 1/8” rods, purchased from Fluka)
were treated three times with a saturated aqueous solution of ammonium chloride for 20
minutes. The sieves were then repeatedly washed with distilled water until neutralization of
the washing liquid. The sieves were left to dry at room temperature and then were heated at
200°C under vacuum for 5 hours. The latter procedure was repeated until no further
generation of moisture was observed from the sieves upon this treatment.

Synthesis of donor 4
OAC OAc 2-azido-3,4,6-tri-O-acetyglucopyranose' (417 mg, 1.3 mmol) was
o dissolved in anhydrous dichloromethane (3 mL). To this solution
Aco‘%' N-phenyl trifluoroacetimidoyl chloride* (250 L, 2 mmol) and
Nz %o sodium hydride (60% suspension in oil, 69 mg, 1.7 mmol) were
M—Nph  added at 0°C. After three hours the mixture was concentrated
FaC under vacuum and the residue chromatographed on a silica gel
column eluted with petroleum ether/ethyl acetate 4:1 (with a few drops of triethylamine) to
afford the imidate 4 (496 mg, 76% yield) as an oil.
1 Hernandez R.; Leon E. L.; Pilar M.; Riesco-Fagundo C.; Suarez E. J. Org. Chem. 2004,
69, 8437 and references therein.
2 Tamura K.; Mizukami H.; Maeda K.; Watanabe H.; Uneyama K. J. Org. Chem. 1993,
58,32

4 (B:a ca. 2.5:1) '"H NMR (200 MHz, CDCls) : & 7.40-6.804romatics), 6.46 (1H, bs,
H-1a), 5.60 (1H, bs, H-1PB), 5.53 (1H, bd, H-4 a), 5.42-5.32 (overlapped signals, H-4 3 and
H-3 a), 4.88 (1H, dd, J,3=9.8 Hz, J54= 3.2 Hz, H-3 ), 4.63 (1H, bt, J5s .= Js 6= 6.8 Hz, H-
5a), 4.30-4.18 (6-CH, a and ), 4.05-3.60 (overlapped signals, H-5 3, H-2 a and B), 2.17,
2.07, and 2.00 (3x 3H, 3x s, 3x -COCHj3; B), 2.16, 2.08, and 2.06 (3x 3H, 3x s, 3x -COCHj; Q).
BC NMR and DEPT (50 MHz, CDCL): & (B-anomer) 170.1, 169.8, and 169.5 (COCH3),
142.8 (aromatic C), 128.7, 124.6, and 119.0 (aromatic CH), 95.5 (C-1), 71.7, 71.0, and 66.0
(C-3, C-4 and C-5), 60.8 (C-6), 59.8 (C-2), 20.4 (COCH3;). Signals of the a-anomer 93.5 (C-
1), 69.0, 68.5, and 66.8 (C-3, C-4 and C-5), 61.1 (C-6), 56.8 (C-2). CyH21F3N4Os: caled C
47.81,H4.21, N 11.15; found C 47.90, H 4.32, N 10.95.

Synthesis of 7

OBn _oBn Triethylsilane (1.6 mL, 10 mmol) was added to a solution of

Q commercially available penta-O-acetyl-[3-galactose (3.00 g, 7.7 mmol)

BnO and iodine (2.540 g, 10.0 mmol) in anhydrous dichloromethane (15 mL).
(O}e) The mixture was refluxed for 20-30 minutes (the quantitative obtention of

the UV visibile glycosyl iodide can be monitored by TLC analysis), and

H,C~ OEt then cooled to 0°C. Lutidine (3.0 mL, 31.0 mmol), ethanol (2.2 mL, 46.2
mmol), and TBAB (845 mg, 2.6 mmol) were sequentially added at 0°C
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and the mixture was allowed to warm to room temperature. After stirring overnight, the
mixture was concentrated under vacuum and the crude product suspended in anhydrous
toluene (12.5 mL). After the addition of KOH (10.3 g, 0.183 mol), the mixture was heated up
to reflux and benzyl bromide (10.0 mL, 77.4 mmol) was added. After two hours the organic
phase was washed with water until neutrality and the collected aqueous phases extracted with
dichloromethane. The collected organic phases were then dried and concentrated under
vacuum. The residue was purified by a silica gel chromatography (eluent petroleum
ether/ethyl acetate 9:1 with a few drops of triethyl amine) to yield orthoester 7 as an oil (2.246
g, 56 % overall yield from peracetylated galactose).

7 (4:1 mixture of diastereoisomers) 'H NMR of the major diastereoisomer (300 MHz,
CDCl;): & 7.40-7.15 (aromatic protons), 5.74 (1H, d, J, = 4.8 Hz, H-1), 4.96-4.40 (7H, m, 3x
benzyl CH; and H-2), 4.15-4.05 (3H, m, H-3, H-4, and H-5), 3.74-3.55 (4H, m, 6-CH; and —
OCH,CH3), 1.64 (3H, s, orthoester CH3), 1.24 (3H, t, Jyic= 6.9 Hz, -OCH,CHs).
3C NMR of the major diastereoisomer (50 MHz, CDCl;): d 138.1, 137.9, and 137.7 (aromatic
C), 128.3-127.5 (aromatic CH), 121.6 (quaternary C orthoester), 97.6 (C-1), 57.7
(-OCH,CHy3), 24.7 (orthoester CH3), 15.1 (-OCH,CHj3). Other signals at 80.2, 79.4, 74.4, 73.4,
73.0,72.8,71.3, 67.9.

3 Adinolfi M.; Iadonisi A.; Ravida A.; Schiattarella M. Tetrahedron Lett. 2003, 44, 7863

Synthesis of 8

OBn _0OBn Acetyl chloride (530 pL, 6.75 mmol) was added to a solution of
0 compound 7 (1.312 g, 2.5 mmol) in allyl alcohol (11 mL). The
BnQ%1 mixture was heated at 70°C for two hours and then concentrated under
OH ‘oan Vvacuum. The residue was purified on a short silica gel column
(petroleum ether/ethyl acetate 9:1) to afford 8 (1.09 g, 88% yield) as a

white solid.

8 (a:B ca 3.5) 'TH NMR of the major anomer (300 MHz, CDCls): & 7.40-7.20 (aromatic

protons), 6.00-5.84 (1H, m, CH,-CH=CH,), 5.26 (1H, bd, Jans = 17.1 Hz, CH,-CH=CH_ans),
5.17 (1H, bd, J.s = 12.0 Hz, CH,-CH=CHy), 4.98 (1H, d, J, 2= 3.9 Hz, H-1), 4.90-4.39 (6H,
3xAB, 3x benzyl CH,), 4.24-4.20 (3H, overlapped signals, H-2 and CH,-CH=CH), 3.98 (1H,
bd, J3’4: 2.4 HZ, H-4), 3.94 (IH, bt, J5,6a: J5,6b: 6.6 HZ, H-S), 3.71 (IH, dd, J2,3 =9.6 HZ, H-
3), 3.65-3.50 (2H, m, 6-CHy). Significative signals of the 3 anomer at 6 4.27 (1H, d, J,,=7.8
Hz, H-1),3.42 (1H, bd, J,3=9.6 Hz, J; 4= 2.4 Hz, H-3).
C NMR major anomer (50 MHz, CDCls) & 138.3, 138.1, 137.7 (aromatic C), 133.6 (-CH,-
CH=CH,), 128.2-127.4 (aromatic CH), 117.6 (-CH,-CH=CH,), 97.6 (C-1). Other signals at
079.5,74.5,73.9, 73.3, 72.3, 69.5, 68.8, 68.7, 68.3. Significative signals of the 3 anomer at
0 133.8 (-CH,-CH=CH,), 101.9 (C-1). C39H340¢: calcd C 73.45, H 6.99; found C 73.21, H
6.81.

Synthesis of 9
OBn _0Bn TMEDA (290 pL, 1.9 mmol) and methylchloroformate (200 UL, 2.6
Q mmol) were sequentially added at 0°C to a solution of 8 (672 mg, 1.4
BnO mmol) in anhydrous dichloromethane (8 mL). After 30’ the mixture

CH3;0,CO  OAll was diluted with dichloromethane and washed with water and the
aqueous phase extracted with dichloromethane. The collected organic

phases were concentrated to yield pure 9 (765 mg, quantitative yield) as an oil.
9 (a:B ca 3.5:1) 'H NMR of the major anomer (200 MHz, CDCls): &7.45-7.20
(aromatic protons), 6.05-5.80 (1H, m, -CH,-CH=CHy), 5.40-5.16 (4H, overlapped signals, H-
1, H-2, and -CH,-CH=CH,), 5.04-4.40 (6H, 3x AB, 3x benzyl CH,), 4.28-3.96 (5H,
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overlapped signals, H-3, H-4, H-5, and -CH,-CH=CH,), 3.81 (3H, -OCH3), 3.70-3.55 (2H, m,
6-CH,). Significative signals of the [3 anomer at 8 4.45 (1H, d, J,,= 7.8 Hz, H-1), 3.82 (3H, -
OCHy).

3C NMR major anomer (50 MHz, CDCl;) & 155.2 (-CO,CH3), 138.4, 138.2, 137.9 (aromatic
C), 133.7 (-CH,-CH=CH,), 128.3-127.3 (aromatic CH), 117.4 (-CH,-CH=CH,), 95.4 (C-1),
54.7 (OCHj;). Other signals at 74.6, 74.5, 73.3, 72.9, 69.4, 68.7, 68.3. Significative signals of
the 3 anomer at 0 155.0 (-CO,CHj3), 116.9 (-CH,-CH=CH3), 100.0 (C-1). C3,H360s: calcd C
70.06, H 6.61; found C 70.19, H 6.52.

Synthesis of 10
OBn _0oBn PdCl, (51 mg, 0.28 mmol) was added to a solution of 9 (759 mg, 1.4
0 mmol) in non anhydrous methanol (10 mL). After stirring for 5 hours
BnO at room temperature the mixture was concentrated and the residue

CH;0,CO "OH filtrated on a short silica gel plug (eluent dichloromethane/methanol

95:5) to remove the palladium byproducts. The filtrated was

concentrated to yield crude 10 (715 mg) in a satisfying purity to be directly used in the
following step.

10 (o:B ca 1.5:1) '"H NMR of the major anomer (200 MHz, CDCly): &7.45-7.20

(aromatic protons), 5.51 (1H, t, J;» = Jion = 3.4 Hz, H-1), 5.21 (1H, t, J,3 = 9.6 Hz, H-2),
4.96-4.38 (6H, 3xAB, 3x benzyl CH,), 4.17 (1H, bt, Js6.= Jse» = 6.0 Hz, H-5), 3.99 (1H, dd,
Js4=2.8 Hz, H-3), 3.93 (1H, bd, H-4), 3.78 (3H, s, -OCH3), 3.65-3.40 (2H, m, 6-CH>), 2.55
(1H, bd, 1-OH). Significative signals of the 3 anomer at 8 5.01 (1H, dd, J,,= 7.8 Hz, J,3=9.8
Hz, H-2), 4.68 (1H, d, J;,= 7.8 Hz, H-1), 3.81 (3H, -OCH3).
C NMR major anomer (50 MHz, CDCls) & 155.1 (-CO,CHj3), 138.1, 138.1, 137.3 (aromatic
C), 128.2-127.3 (aromatic CH), 90.4 (C-1), 54.5 (OCHs;). Other signals at 76.3, 74.6, 74.4,
73.2, 72.8, 69.0. Significative signals of the [3 anomer at & 155.7 (-CO,CHs), 95.4 (C-1), 54.9
(-OCHa).

Synthesis of donor 5

OBn _0Bn Crude compound 10 (715 mg, 1.4 mmol) was dissolved in
Q anhydrous dichloromethane (7 mL). DIPEA (890 pL, 5.0 mmol)
BnO 0 and N-phenyltrifluoroacetimidoyl chloride® (560 WL, 4.2 mmol)

were added at 0°C. The mixture was stirred for 36 hours at room
temperature and then concentrated. The residue was
chromatographed on a silica gel column eluted with petroleum ether/ethyl acetate 95:5 (with a
few drops of TEA) to yield 5 (658 mg, 73% yield from 8) as an oil.

5: [a]p + 53.6 (¢ 0.9 in CH,Cly). '"H NMR (300 MHz, CDCl3) & 7.50-6.804romatic

protons), 5.77 (1H, bs, H-1), 5.48 (1H, bt, J,,=J,3= 9.6 Hz, H-2), 5.04-4.46 (6H, 3x AB, 3x
benzyl CH,), 4.05 (1H, bd, J;4= 2.4 Hz, H-4), 3.88 (3H, s, OCH3), 3.60-3.85 (4H, overlapped
signals, H-3, H-5 and 6-CH»).
BC NMR (50 MHz, CDCl3) & 154.7(0CO,CH3), 143.2, 138.0, 137.6, and 137.4 (aromatic
C), 128.6-127.4, 124.2, and 119.2 (aromatic CH), 95.1 (C-1), 55.1 (OCH3). Other signals at
79.8, 74.6, 74.5, 73.4, 72.4, 67.8. MALDI-TOF MS for C;3;H3sF3sNOg (m/z): M, (calcd)
679.24, M; (found) 701.94 (M+Na)+. C37H36F5NOg: caled C 65.38, H 5.34; found C 65.43, H
5.39.

CH30,CO Fac\/:NPh



Synthesis of donor 6

FsC Donor 6 was prepared from the commercially available

H4C 0 okNPh hemiacetal (purchased from CMS Chemicals) with the same
WOBn procedure adopted for donor 4. In this case the
OBn OBn chromatographical purification was conducted on neutral

alumina (eluent petroleum ether/ethyl acetate 95:5 with a few
drops of TEA) to yield 6 (99%) as a white solid.*
4 Adinolfi M.; Iadonisi A.; Ravida A.; Schiattarella M. Synlett 2004, 257

6: [a]p -92.4 (¢ 0.7 in CH,CL). "H NMR (500 MHz, CDCl;) &7.40-6.75 (aromatic
protons), 5.58 (1H, bs, H-1), 5.04-4.64 (6H, 3xAB, 3x- benzyl CH>), 4.04 (1H, bq, Jsc= 6.8
Hz, H-5), 3.70-3.50 (3H, H-2, H-3, and H-5), 1.17 (3H, d, 6-CHs). *C NMR (50 MHz,
CDCl;) &6143.5, 138.1, 138.1, and 138.0 (aromatic C), 128.5-127.5, 124.0, and 119.2
(aromatic CH), 97.4 (C-1), 16.5 (C-6). Other signals at 82.3, 77.9, 75.8, 75.4, 74.7, 73.0 and
71.5. C35H34F3NOs: caled C 69.41, H 5.66; found C 69.29, H 5.38.

Synthesis of disaccharide 11

OAc OAc OBn _0Bn Donor 4 (246 mg, 0.49 mmol) and acceptor 3° (194

0 9] mg, 0.35 mmol) were coevaporated three times with

AcO o) OMP  anhydrous toluene and kept for an our hour under
A Ns B OBn vacuum. After the addition of freshly activated 4A AW

300 MS (ca 400 mg in pellets), the mixture was
dissolved under argon in anhydrous acetonitrile (1.8 mL) at 0°C. After 15 minutes a solution
of Yb(OTf); (21.7 mg, 0.035 mmol) in acetonitrile (1.1 mL) was added. The mixture was
allowed to warm to room temperature and left overnight under stirring to ensure complete
glycosidation. The reaction was quenched with a few drops of pyridine and the mixture
filtered on a short plug of silica gel eluted with 9:1 dichloromethane/methanol (with a few
drops of pyridine). The residue was then chromatographed on a silica gel column eluted with
petroleum ether/ethyl acetate (from 8:2 to 7:3) to yield pure disaccharide 11 (211 mg, 70%).

5 Bazin, H. G.; Du, Y.; Polat, T., Linhardt, R. J. J. Org. Chem. 1999, 64, 7254

11: [a]p -326 (¢ 05 in CH)CL). 'H NMR (400 MHz, CDCl):
d 7.40-6.804romatic protons), 5.33 (1Hbd, J54= 3.4 Hz, H-4A), 5.11-4.36 (6H, 3x AB, 3x
benzyl CH,), 4.86 (2H, 2xd, J;,=7.6 Hz, J; = 8.0 Hz, H-1 A and B), 4.76 (1H, dd, J,3=11.0
Hz, H-3 A), 4.22-4.06 (3H, overlapped signals, 6-CH, A and H-2 B), 3.98-3.90 (2H,
overlapped signals, H-3 and H-4 B), 3.78 (3H, s, -OCH3), 3.74-3.56 (5H, overlapped signals,
H-5 A and B, 6-CH; B and H-2 B), 2.16, 2.07, 2.00 (3x3H, 3xs, 3x -COCH3).

BC NMR (50 MHz, CDCls): §171.2, 170.2, and 169.4 (COCHj3), 155.3 and 151.5
(oxygenated aromatic C), 138.5, 138.5, and 137.8 (non oxygenated aromatic C), 128.5-127.8
(aromatic CH), 118.5 and 114.5 (aromatic CH methoxyphenol), 103.1 and 102.7 (C-1), 55.6
(OCH3), 20.6 (COCH3). Other signals at 80.4, 79.2, 75.7, 75.3, 74.8, 73.7, 73.6, 70.9, 70.6,
68.8, 66.4, 61.4, 61.1. C46Hs51N30,4: calcd C 63.51, H 5.91; found C 63.23, H 5.68.

Synthesis of 12
Ph Disaccharide 11 (199 mg, 0.23 mmol) was dissolved in
%O MeOH (9.8 mL). Ammonium hydroxide (32% aqueous
o OBn _0Bn solution, 1.1 mL) was then added and the mixture was
0 o left under stirring at room temperature. After 3 hours the
HO o omp Mixture was concentrated under vacuum and the residue

A N3 B OBn S 5



coevaporated with anhydrous toluene. The crude triol was then dissolved in anhydrous
acetonitrile (4 mL), and benzaldehyde dimethyl acetal (60 pL, 0.40 mmol) and
camphorsulfonic acid (6 mg, 0.026 mmol) were added. The mixture was kept for 3 hours at
70°C and then diluted with ethyl acetate. The organic phase was washed with saturated aq
bicarbonate. The residue from the organic phase was chromatographed on a silica gel column
(eluent dichloromethane and 98:2 dichloromethane/methanol) to give pure compund 12 (152
mg, 80%) as an oil.

12: [a]p -24.9 (¢ 1 in CH,Cly). "H NMR and COSY (500 MHz, CDCls): & 7.50-6.80

(aromatic protons), 5.58 (1H,s, CH benzylidene), 4.87 (1H, d, J, = 8.0 Hz, H-1 B), 4.74 (1H,
d, J1,=8.0 Hz, H-1 A), 5.11-4.37 (6H, 3x AB, 3x benzyl CH,), 4.32 (1H, d, Jsae» = 12.0 Hz,
H-6a A), 4.19-4.15 (2H, overlapped signals, H-2 B and H-4 B), 4.10 (1H, d, J;4=2.5 Hz, H-4
A), 4.06 (1H, d, H-6b A), 3.90 (1H, dd, J,3= 10.0 Hz, J;4= 3.0 Hz, H-3 B), 3.77 (3H, s, -
OCH3), 3.70-3.52 (overlapped signals, H-2 A, H-3 A, H-5 B, and 6-CH, B), 3.38 (1H, s, H-5
A).
BC NMR (50 MHz, CDCls): & 155.3 and 151.5 (oxygenated aromatic C), 138.4, 138.3, 138.3,
and 137.3 (non oxygenated aromatic C), 129.3-126.3 (aromatic CH of benzyl and
benzylidene), 118.4 and 114.4 (aromatic CH methoxyphenol), 103.0, 102.8, and 101.4 (C-1
and benzylidene non aromatic C), 55.6 (OCH3;). Other signals at 81.0, 79.0, 75.5, 75.3, 74.7,
74.4, 73.9, 73.4, 71.2, 69.0, 68.9, 66.3, 64.6. C47H49N30,;: caled C 67.86, H 5.94; found C
67.68, H 5.99.

Synthesis of 13

Ph A solution of donor 5 (86 mg, 0.12
mmol) in 5:1 dichloroethane/cyclohexane

OBn _0OBn OBn OBn (720 YUL) was added in 6 hours at room

temperature by a syringe pump to a

Bno&/ omp solution of acceptor 12 (53 mg, 0.063

CHsozCO mmol) in 5:1 dichloroethane/cyclohexane

(1.2 mL) containing freshly activated SA

AW molecular sieves in pellets (1.1 g).

After completion of the addition the mixture was left under overnight stirring to ensure

complete consumption of the donor. The mixture was then filtered on a cotton plug washed

repeatedly with 9:1 dichloromethane/methanol (with drops of pyridine). Silica gel

chromatography of the residue from the organic phase (eluent: petroleum ether/ethyl acetate
from 8:2 to 65:35) afforded pure trisaccharide 13 (63 mg, 75%) as an oil.

13: [a]p -12.3 (¢ 1.2 in CH,CL). '"H NMR (300 MHz, CDCl;): & 7.50-6.804romatic

protons), 5.51 (1Hs, CH benzylidene), 5.23 (1H, dd, J,» = 7.8 Hz, Jo3 = 9.6 Hz, H-2 A),
5.10-4.30 (12H, 6x AB, 6x benzyl CH»), 4.84 (1H, d, J,,= 7.5 Hz, H-1 C), 4.71 (1H, d, H-1
A), 4.68 (1H, d, H-1 B), 4.26-4.20 (2H, H-6a and H-4 B), 4.12-4.04 (2H, H-2 B and H-4 C),
3.94-3.78 (4H, H-3 A and C, H-4 A, H-6b B), 3.77 and 3.74 (2x 3H, 2x s, phenol -OCHj3; and -
CO,CH3), 3.70-3.40 (overlapped signals, H-3 B, H-5 A and C, 6-CH;, A and C), 3.24 (1H, s,
H-5 B).
BC NMR (75 MHz, CDCls): &155.1, 155.0, and 151.6 (oxygenated aromatic C and —
CO,CH3), 138.6, 138.5, 138.3, 138.0, 137.8, 137.8, and 137.4 (non oxygenated aromatic C),
128.6-126.3 (aromatic CH of benzyl and benzylidene), 118.4 and 114.4 (aromatic CH of
methoxyphenol), 103.1, 103.0, 102.4 and 100.6 (C-1 and benzylidene non aromatic CH), 55.6
and 55.0 (-OCHs). Other signals at 81.0, 80.5, 79.1, 78.1, 75.8, 75.6, 75.2, 74.7, 74.5, 73.9,
73.4, 73.0, 72.6, 69.2, 69.0, 66.5, 62.9. MALDI-TOF MS for C7;6H79N30,3 (m/z): M; (calcd)
1321.54, M; (found) 1344.80 (M+Na)".C7sH7oN305: caled C 69.02, H 6.02; found C 68.88, H
6.21.



Synthesis of 14

Ph Trisaccharide 13 (119 mg, 0.090 mmol)

%O was dissolved with a saturated solution of

OBn oBn O OBn _0Bn K>CO3; .in MeOH (12 mL, prepared

o 0 o suspending 5 mg.of K2C0'3 per mL of

BnO o o omp MeOH). The solution was stlr.red at 40 f’C

OH Ns OBn for 8 hours and then diluted with

A B c dichloromethane. The organic phase was

washed with water and the residue

purified through a short silica gel chromatography (9:1 dichloromehtane/methanol) to afford
acceptor 14 (107 mg, 89%).

14: [a]p -14.1 (¢ 0.5 in CH,Cl). '"H NMR (400 MHz, CDCl;): & 7.506.80 @romatic

protons), 5.49 (1Hs, benzylidene non aromatic CH), 5.10-4.54 (12H, 6x AB, 6x benzyl
CH,), 4.93 (1H, d, J;,=7.6 Hz, H-1 C), 4.84 (2x 1H, 2x d, J;,= 7.6 Hz, H-1 A and C), 4.30-
4.20 (2H, H-6a and H-4 B), 4.15-4.05 (3H, H-2 A and C, H-4 C), 3.94-3.80 (4H, H-3 A and
C, H-4 A, H-6b B), 3.76 (3H, s, -OCH3), 3.70-3.45 (H-3 B, H-5 A and C, 6-CH; A and C),
3.24 (1H, s, H-5 A).
BC NMR (50 MHz, CDCls): & 155.0 and 151.6 (oxygenated aromatic C), 138.6, 138.5, 138.5,
137.8, 137.7, 137.7, and 135.9 (non oxygenated aromatic C), 128.9-126.3 (aromatic CH of
benzyl and benzylidene), 118.4 and 114.4 (aromatic CH of methoxyphenol), 105.1, 103.0,
103.0 and 101.0 (C-1 and non aromatic benzylidene CH), 55.5 (OCH3). Other signals at 81.8,
81.1, 79.0, 77.9, 75.7, 75.2, 75.1, 74.7, 74.6, 74.0, 73.9, 73.4, 73.0, 71.4, 69.1, 68.0.
C74H77N3016: caled C 70.29, H 6.14; found C 70.39, H 6.01.

Synthesis of 2
Ph Trisaccharide 14 (69 mg, 0.055 mmol)
o and the fucosyl donor 6 (99 mg, 0.16
mmol) were coevaporated three times
QBn OBS Q 0 QBn OBS in anhydrous toluene. After adding 4A
Bn O&/ o O&/OMP AW 300 MS, the mixture was
B O C Nj D OBn dissolved under argon in 4:1
dichloromethane/diethyl ether (1.5 mL)
HsC 0 OB and immediately cooled to -30 °C.
OBn n After stirring for 15 minutes, a solution
OBn A of ytterbium triflate (3.4 mg, 5.5 pmol)

in dioxane (300 pL) was added
dropwise. After three hours at -30 °C the mixture was allowed to warm to room temperature
to ensure the consumption of residual amounts of the donor and the reaction was then
quenched with pyridine. The mixture was filtered on a short plug of silica gel washed with 9:1
dichloromethane/methanol (with drops of pyridine). The residue was then purified on a silica
gel column eluted with toluene/ethyl acetate (from 5:1 to 3:1) to yield tetrasaccharide 2 (61
mg, 66%) as the only detectable anomer.
2: [a]p -38.6 (¢ 0.5 in CH,Cl). 'H NMR and COSY (400 MHz, CDCl):
0 7.50-6.804romatic protons), 5.61 (1H, d, J;,= 3.2 Hz, H-1 A), 5.18-4.40 (18 H, 9x AB, 9x
benzyl CH,), 5.54 (1H,s, benzylidene non aromatic CH), 4.89 (1H, d, J,;, = 7.6 Hz, H-1 D),
4.78 (1H, d, J;,= 8.0 Hz, H-1 C), 4.75 (1H, d, J,,= 7.6 Hz, H-1 B), 4.34 (1H, bq, Jss= 6.8
Hz, H-5 A), 4.28-4.15 (5H, H-6a C, H-2 B and D, H-4 B and C), 4.10-3.90 (4H, H-2 A, H-3 B



and D, H-4 D), 3.79 (3H, s, -OCH3), 3.80-3.50 (H-3 and H-4 A, H-3C, H-5 B and D, 6-CH; B
and D), 3.26 (1H, s, H-5 C), 0.69 (3H, d, 6-CH; A).

BC NMR (50 MHz, CDCl3): 5155.2 and 151.6 (oxygenated aromatic C), 139.0,
139.0, 138.9, 138.6, 138.4, 138.3, 138.2, 138.0, 137.9, and 137.9 (non oxygenated aromatic
C), 128.5-126.3 (aromatic CH of benzyl and benzylidene), 118.5 and 114.4 (aromatic CH of
methoxyphenol), 103.6, 103.3, 102.9, 101.2, and 97.8 (C-1 and non aromatic CH of
benzylidene), 55.6 (OCH3), 16.1 (6-CH3 A). Other signals at 84.0, 81.2, 79.9, 79.1, 78.4, 76.2,
75.5, 75.4, 75.3, 74.9, 74.5, 74.0, 73.5, 73.0, 72.8, 72.6, 72.4, 71.4, 69.1, 68.9, 66.7, 66.4.
MALDI-TOF MS for C9;H10sN302 (m/z): M (calcd) 1679.72, M, (found) 1702.40 (M+Na)".
C101H105N30201 caled C 72.17, H 630, found C 7190, H 6.45.

Synthesis of 15

OH OH OH OH OH OH Pd(OH),/C (68 mg) was added to a

% % % solution of tetrasaccharide 14 (44 mg,
HO o) 0 omMP 0.026 mmol) in 3:3:1 DCM/MeOH/H,O
0 NH, OH
15

(15 mL) and the mixture was

hydrogenolized for 72 h at room

H3C%OH temperature. The mixture was then
OH filtered on a Celite pad that was washed

OH with 18:13.5:3 MeOH/H,O/DCM. The

residue from the evaporation of the filtrate was treated with water and the soln was
lyophilized to give 15 (18 mg, 90%).

[a]p - 27.9 (¢ 0.5 in MeOH). 'H NMR (500 MHz, D,0): & 6.986.83 @romatic
protons), 5.14 (1H, d, J,» = 3.5 Hz), 4.90 (1H, d, J,, = 8.0 Hz), 4.88 (1H, d, J,» = 8.0 Hz),
4.69 (1H, d, J,,= 7.5 Hz), 4.24 (1H, bd, J34 = 3.0 Hz), 4.19 (1H, bq, Jss = 6.5 Hz), 4.14 (1H,
bd, J34 = 3.0 Hz), 3.90-3.50 (overlapped signals), 3.70 (1H, s, -OCH3), 3.43 (1H, t, J12=J23
=8.0Hz), 1.16 3H, d, Js s = 6.5 Hz).

BC NMR (125 MHz, D,0): 8 154.9 e 151.1 (oxygenated aromatic C), 118.4 and 115.2
(aromatic CH of methoxyphenol), 103.2, 101.7, 100.6, 100.2 (4x C-1), 56.0 (OCH3), 52.8 (C-
2 C), 15.9 (6-CHj3 A). Other signals at 81.7, 80.0, 78.2, 75.2, 75.0, 72.0, 71.8, 70.0, 69.6, 69.2,
68.7, 68.6, 68.5, 67.7, 61.0, 60.9. MALDI-TOF MS for C30H47;NO7; (m/z): M; (calcd) 757.26,
M (found) 780.21 (M+Na)"
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