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0.5
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0.6

0.5

0.5
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0.5
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0.5
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40
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7
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 9
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15
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18
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22

3/A

3/A

4/A

4/A

7/A

7/A

8/A

8/A

11/B

11/B

12/B

12/B

15/A

16/A

7/B

7/B

8/B

8/B

3/C

4/C

3/C

4/C

3: X = OC(NH)CCl3
4: X = F

7: X = OC(NH)CCl3
8: X = F

11: X = OC(NH)CCl3
12: X = F

15: X = OC(NH)CCl3
16: X = F

7: X = OC(NH)CCl3
8: X = F

3: X = OC(NH)CCl3
4: X = F

3: X = OC(NH)CCl3
4: X = F
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 I: R = H
II: R = SF2NEt2
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 VI V
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OR

1,2-seleno-
  migration

glycosidation

 VII

R1 = H

R1 = PG
reductive 
cleavage

oxidative 
cleavage;
ring closure

oxidative 
cleavage;
ring closure/
Ferrier-type
rearrangement

elimination
[R1 = H]
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g)
  
 SnCl2, CH2Cl2

a) PhSeH, BF3•Et2O;  or

32

f) DAST

i) NaOMe

33: R1 = R2 = Ac
34: R1 = R2 =  H
35: R1 = H, 
      R2 = TBS

d) NaOMe

36

j) R = Ph, NaIO4
   R =      , mCPBA, −78 °C

39 40

c) nBu3SnCl
b) LiBH4

l) nBu4NF, THF

4241

h) nBu3SnH, 
      AIBN

37

38

e) TBSOTf

k) Heat, sealed tube

 j) R = Ph, NaIO4
    R =      , mCPBA, −78 °C
k) Heat, sealed tube

43

m) nBu4NF
 n) Martin sulfurane
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58a: Y = SePh (71%)
58b: Y = Se    
  59: Y = H (11%, >64%)

48a: Y = SePh (95%)
48b: Y = Se       
  49: Y = H (30%, >78%)

46a: R = Ph  (100%)
46b: R =       (100%)

47a: R = Ph  (100%)
47b: R =       (100%)

36a: R = Ph  (100%)
36b: R =       (100%)

50a: Y = SePh (92%)
50b: Y = Se       
  51: Y = H (32%, >80%)

37a: Y = SePh (94%)
37b: Y = Se     
  38: Y = H (30%, >78%)

52a: Y = SePh (87%)
52b: Y = Se      
  53: Y = H (15%, >69%)

54a: Y = SePh (86%)
54b: Y = Se      
  55: Y = H (18%, >71%)

56a: Y = SePh (85%)
56b: Y =  Se      
  57: Y = H (17%, >70%)

62a: Y = SePh (66%)
62b: Y = Se      
  63: Y = H (11%, >65%)

60a: Y = SePh (70%)
60b: Y = Se      
  61: Y = H (13%, >66%)
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76: R = TBS
77: R = H
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b) Martin sulfurane

a) nBu4NF a) nBu4NF

b) Martin sulfurane

72: R = TBS
74: R = Ha) nBu4NF
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 40 [from R = Ph]  (82%)
      [from R =     ]  (15%, >76%)

64 [from R = Ph]  (87%)
     [from R =     ]  (12%, >74%)

 R = Ph or

 R = Ph or

 R = Ph or

 R = Ph or 65 [from R = Ph]  (85%)
     [from R =     ]  (20%, >80%)

42 [from R = Ph]  (79%)
     [from R =     ]  (19%, >81%)

69 [from R = Ph]  (61%, 10:1)
     [from R =     ]  (6%, >70%, 10:1)

68 [from R = Ph]  (82%, 2:1)
     [from R =     ]  (8%, >70%, 1:1)

67 [from R = Ph]  (81%, 2.7:1)
     [from R =     ]  (5%, >65%, 1:1)

66 [from R = Ph]  (83%, 3.2:1)
     [from R =     ]  (11%, >73%, 2.2:1)

71 [from R = Ph]  (73%, 12:1)
     [from R =     ]  (3%, >61%, 12:1)

70 [from R = Ph]  (75%, 15:1)
     [from R =     ]  (2%, >57%, 15:1)

72 [from R = Ph]  (72%, 10:1)
     [from R =     ]  (7%, >68%, 10:1)

73 [from R = Ph]  (86%, 16:1)
     [from R =     ]  (5%, >69%, 16:1)
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90: R = TBS, R1  = CA
91: R = TBS, R1  = H
92: R = H, R1  = H
93: R = H, R1  = CA
94: R = Bz, R1  = CA
95: R = Bz, R1  = H

a) 36a, SnCl2, Et2O

b) K2CO3

c) nBu4NF

a) 36a, SnCl2, Et2O

d)

e)

f)

96: R = TBS, R1  = CA
97: R = TBS, R1  = H
98: R = H, R1  = H
99: R = H, R1  = CA
100: R = Bz, R1  = CA
101: R = Bz, R1  = H

b)
c)

d) nBu4NF

e) BzCl
f) K2CO3
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