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General Procedure

Methyl 20-[2,3,4,6-tetra-Obenzyla-D-mannopyranosyl]-3,4,6-tf®-benzyla/B-D-
mannopyranosid¢l5). Pyridyl sulfone3 (148 mg, 0.22nmol) and acceptod (99 mg,0.148
mmol) were dissolved in dry toluene (10 mL) and the flask was purgedavgtn. Sm(OTf) (88
mg, 0.14mmol) was added to the reaction mixture in one portiomder argon andhe reaction
mixture was heated at 70 °C for 18 fhe reaction mixturevas thencooled,evaporated and the
residue was partitioned between £OH and HO. The organic layer was washed with brideed
over NgSQ,, and therconcentrated tafford alight yellow oil. The oil was purified by column
chromatography (6:1 hexane- EtOACc) to yigkl(133 mg, 89%) as a clear syrup.



Preparation of Substrates Used in Table 1

BnO OBn

e 1§ﬁ7»5(0)|3y

BnO
S5
87% (2.5:1 a:f)
Entry 9 substrate

BnO OBn

OBn OBn
0o. a BnO o} b BnO 0.
OH SPy — SO2Py
BnO BnO BnO
1 S1 2
96% (2.5:1 a:B) 75% (2.5:1 a:p)
c Entry 2 substrate Entry 1 Substrate
BnO OBn

BnO OBn BnO OBn
O. b 0.
SCr SO,Cr
BnO

BnO BnO
S2

2 S3
quantitative 91% (3:1 a:B)
Entry 4 substrate

S4
95% (3:1 a:B)
Entry 3 substrate

BzO OBz BzO OBz
BZOW OQBZ ¢ ;o\ b :o\
Bs0 OAc BzO SPy BzO SO.Py
S7 S8
s6 72% 79%
q Entry 6 substrate Entry 5 substrate
BzO- OBz BzO ,9B?

0. O.

N=—
<Shoe e =)
BzO SCr BzO SOZCr
S9 S10 Cr= %@
73% quantitative

Entry 8 substrate Entry 7 substrate
(a) PySSPy,n-Bu,P, CHCI,, rt, 2 h; (b)m-CPBA (4.0 equiv),NaHCQ, CHL.I,, rt, 4 h;(c)
Ac,0, pyridine, 0 °C, 1 h; (d) CrSH, B®Et,, CH,Cl,, 0 'C, 1 h;(e) mCPBA (1.0 equiv),
CH.CI,, -78 °C, 0.5 h; (f) 2-mercaptopyridine, BBEt,, CH,Cl,, 0 °C to rt, overnight.



Experimental Data

Known Compounds:
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New Compounds:
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OCH,

'H NMR (400 MHz, CDCJ) 5, 7.35-7.23 (m, 30 H), 5.30 (s, 0.3 H), 5.11 (d, 0.7 1 4.1
Hz), 4.90-4.42 (m, 13 H)4.13-3.60 (m, 11 H), 3.28 (s, 0.9 H), 3.18 (s, 2.1 HE NMR
(100.623 MHz,CDCI,) 5. 139.08, 138.83, 138.76, 138.74, 128.79, 128.75, 12858,39,
128.32, 128.25, 128.20, 128.15, 128.10, 128.05, 128.01, 107.15, 101.60, 99.88,
88.39, 84.65, 84.20, 84.11, 81.08, 80.74, 75.71, 75.53, 75.31, 75.14, 73.77, TBID,
72.65, 72.59, 72.51, 72.33, 72.23, 72.15, 70.20, 67.66, SESMS: calcd [M + Naj
C..H:0,,Na 889.39221; found 889.38607.
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'H NMR (400 MHz, CDCJ) &, 7.36-7.16 (m, 35 H),4.89-4.45 (m, 15 H);3.92-3.65 (m, 13
H), 3.23 (s, 3 H);*C NMR (100.623 MHz,CDCl) 5. 138.47, 128.30, 128.27128.24,
128.16, 127.83, 127.76, 127.69, 127.66, 127.63, 127.57, 127.53, 127.44, L2429,
98.89, 98.04, 80.26, 79.26, 74.94, 74.94, 74.94, 74.87, 74.78, 74.74, 74.53, IBI,
72.32, 72.06, 71.80, 71.44, 71.40, 69.17, 54B8IMS: calcd [M + Na] C,H,O,Na
1009.44973; found 1009.45691.
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OCH,

'H NMR (400 MHz, CDCJ) 5, 7.37-7.17 (m, 35 H), 5.11 (d, 1 Hl = 5.2 Hz),4.97-4.93 (m,
15 H), 4.073.76 (m, 10 H).3.57-3.52 (m, 2 H), 3.20 (s, 3 H*C NMR (100.623 MHz,



CDCI,) 5. 139.39, 139.36, 128.83, 128.80, 128.76, 128.68, 128.61, 128.51, 128863,
128.26, 128.11, 127.96, 127.84, 127.80, 99.25, 97.69, 80.76, 78.84, 77.01, 7567,
75.52, 75.25, 75.24, 73.82, 73.30, 73.29, 73.18, 72.61, 72.09, 69.62, 69.29, FH BB,
ESIMS: calcd [M + Na] C,H,.O,,Na 1009.44973; found 1009.45409.
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OCHj

'H NMR (400 MHz, CDC)) 5, 7.37-7.20 (m, 35 H), 5.034.92 (m, 2 H), 4.884.21 (m, 15 H),
3.90-3.47 (m, 11 H), 3.21 (s, 3 HP*C NMR (100.623 MHz,CDCL,) 5. 139.35, 139.20,
139.02, 138.73, 138.36, 128.84, 128.73, 128.66, 128.59, 128.55, 128.29, 1298,
127.92, 127.85, 127.70, 104.87, 99.21, 82.53, 80.69, 79.88, 75.64, 75.49, 75.88,
74.94, 74.07, 73.94, 73.67, 73.44, 73.12, 72.46, 71.85, 69.59, 69.09, &&cHI[M + NaJ
C,,HeO,Na 1009.444973; found 1009.44130.
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'H NMR (400 MHz, CDCJ) &, 7.31-7.18 (m, 30 H), 5.37 (d, 1 H,= 1.3 Hz), 4.88 (d, 1 HJ
= 10.8 Hz), 4.80 (d, 1 HJ = 1.6 Hz),4.70-4.36 (m, 11 H),4.23-4.22 (m, 1 H),4.14-4.13
(m, 2 H), 3.963.92 (m, 3 H), 3.883.66 (m, 4 H), 3.58 (dd, 1 H,= 5.1, 11.0 Hz), 3.33 (s, 3
H); *C NMR (100.623 MHz,CDCL) 5. 138.91, 138.06, 128.92, 128.81, 128.128.76,
128.73, 128.39, 128.30, 128.21, 128.19, 128.10, 128.07, 127.90, 108.18, 18A.@D,
83.44, 80.70, 80.07, 75.62, 75.56, 74.39, 73.88, 73.81, 73.20, 72.56, 72.23, GRAB,
69.74, 55.15. ESIMS: calcd [M + Naf,H.,0,,Na 889.39221; found 889.38737.
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'H NMR (400 MHz, CDCJ) 5, 7.29-7.10 (m, 30 H), 5.25 (d, 1 H,= 3.6 Hz), 4.87 (d, 1 HJ

= 1.7 Hz), 4.81 (d, 1 HJ = 10.8 Hz),4.76-4.72 (m, 2 H),4.66-4.11 (m, 14 H)3.89-3.55
(m, 6 H), 3.34 (s, 3 H)**C NMR (100.623 MHz,CDCL,) 5. 139.18, 138.84, 138.73,38.67,



137.81, 128.74, 128.70, 128.35, 128.28, 128.20, 128.18, 128.16, 128.11, 18I0,
127.93, 127.90, 127.87, 127.77, 121.53, 99.20, 98.16, 84.55, 84.33, 80.97, TREP,
75.39, 75.26, 73.64, 73.30, 73.01, 72.63, 72.28, 72.20, 71.93, 69.94, 55.38. ESIMS: calcd [M
+ NaJ C,H.0,.Na 889.39221; found 889.40110.

BnO
-0

BnO

BnO
BnO

(150)  OCHj,

'H NMR (400 MHz, CDCJ) 5,, 7.31-7.14 (m, 35 H), 5.19 (d, 1 Hl = 1.6 Hz),4.85-4.47 (m,

15 H), 3.923.71 (m, 12 H), 3.24 (s, 3 H}*C NMR (100.623 MHz,CDCL) 5. 139.07,
138.88, 128.92, 128.84, 128.74, 128.65, 128.36, 128.34, 128.25, 128.19, 18147,
127.94, 127.91, 127.86, 100.38, 100.03, 80.50, 80.21, 75.57, 75.51, 75.46, 7R3,
74.77, 73.83, 73.78, 72.88, 72.70, 72.66, 72.64, 72.23, 70.04, 69.85, 55.15. ESIMS: calcd [M
+ NaJ' C,,H.O,,Na 1009.44973; found 1009.44014.

BnO
/OBn
0]

BnO
BnO

BnO _0

BnO
BnO

(160) OCHs

'H NMR (400 MHz, CDC)) 5, 7.33-7.13 (m 35 H), 5.46 (d, 1 H,= 3.6 Hz), 4.92 (d, 1 H] =
11.5 Hz), 4.8%4.78 (m, 3 H), 4.694.29 (m, 11 H), 4.164.15 (m, 1 H),4.07-3.89 (m, 6 H),
3.75-3.70 (m, 3 H),3.58-3.48 (m, 2 H), 3.25 (s, 3 HF*C NMR (100.623 MHz,CDCL,) 5.
138.66, 128.86, 128.80, 128.78, 128.73, 128.69, 128.67, 128.52, 128.41, 1AB2ID,
128.06, 128.03, 127.86, 127.83, 127.57, 100.57, 98.44, 80.92, 78.94, 76.92, THo3,
75.31, 75.17, 73.83, 73.78, 73.74, 73.37, 73.32, 72.55, 71.64, 70.51, 70.19, FRH,
ESIMS: calcd [M + Na] C,,H..O,,Na 1009.44973; found 1009.45106.
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'H NMR (400 MHz, CDCJ) &, 7.37-7.13 (m, 35 H), 5.30 (s, 1 H), 5.10 (s, 1 4)90-4.86
(M, 2 H), 4.674.41 (m, 12 H), 4.063.57 (m, 12 H), 2.6€.43 (m, 2 H), 1.261.17 (m, 3 H);



13C NMR (100.623 MHz, CDG) 5. 128.40, 128.35, 128.32, 128.24, 128.20, 1271984,
127.76, 127.70, 127.57, 127.53, 127.49, 127.38, 98.01, 81.90, 79.59, 76.55, 7A(®4,
74.98, 74.91, 74.83, 74.71, 73.28, 73.51, 72.41, 72.25, 72.08, 71.84, 71.58, GRADD,
25.30, 15.03. ESIMS: calcd [M + NaT,H.,0,,SNa 1039.44310; found 1039.45059.
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'H NMR (400 MHz, CDCJ) 5, 7.37-7.15 (m, 35 H), 5.15 (s, 1 H), 48945 (m, 15 H)4.03-
3.53 (m, 13 H), 3.333.28 (m, 1 H), 1.480.85 (m, 15 H)*C NMR (100.623 MHzCDCL,) 5.
138.83, 138.62, 138.50, 128.36, 128.21, 127.88, 127.81, 127.75, 127.68, 127/553,
98.22, 97.88, 80.49, 79.56, 77.23, 76.52, 75.26, 75.12, 75.09, 74.99, 74.73, 7A&A,
72.43, 72.23, 71.96, 71.73, 71.57, 69.34, 67.66, 31.86, 31.61, 29.72, 29.43, 22,
22.68, 14.11. ESIMS: calcd [M + NafH,,0,,Na 1107.55981; found 1107.54000.
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"H NMR (400 MHz, CDC)) 8, 7.33-7.19 (m, 30 H), 5.34 (s, 1 H), 5.27 (s, 1 K4)85-4.40
(m, 11 H),4.13-3.57 (m, 12 H),2.61-2.48 (m, 2 H), 1.20 (t, 3 H) = 7.4 Hz); *C NMR
(100.623 MHz,CDCL,) 5. 139.22, 138.45, 138.29, 128.90, 128.84, 128.80, 128.58,44,
128.42, 128.30, 128.23, 128.14, 128.08, 128.02, 107.10, 88.49, 84.13, 82.65,881926,
77.10, 75.61, 75.40, 73.90, 73.80, 72.66, 72.60, 72.55, 72.26, 70.20, 66.43, ZHA®,
ESIMS: calcd [M + Na] C..H,,O,SNa 919.38555; found 919.39438.
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'H NMR (400 MHz, CDC)) 5, 7.41-7.20 (m, 45 H), 5.29 (s, 1 H), 5.08 (s, 1 K)87-4.38
(M, 19 H),4.23-3.57 (m, 17 H),3.22-3.21 (m, 3 H);*C NMR (100.623 MHz,CDCL) .
128.84, 128.76, 128.70, 128.66, 128.58, 128.52, 128.37, 128.34, 128.29, 1EB2IB,



128.10, 128.04, 127.97, 107.54, 107.20, 102.96, 99.423, 99.34, 98.81, 88.36,848352,
84.14, 81.18, 80.79, 75.51, 75.22, 75.08, 74.98, 73.76, 73.29, 73.07, 72.59, TR 4B,
72.19, 72.09, 71.96, 71.88, 70.23, 66.57, 55.14, 55.06. EStM& [M + NaJ C,,H,.0,.Na
1321.58641; found 1321.59404.





































































