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Types of Fragmentation Reactions
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Fragmentations of Chloroamines

Grob, C.A., Angew. Chem. Int. Ed., 1969, 8, 535
Hoffmann, R., Helv. Chim. Acta., 1972, 55, 893
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Frangomeric Effect:   kf : ki

For all cases studied, kf : ki  > 102

Some as high as 105



Fragmentation of Amino-Tosylates

Grob, C.A., Angew. Chem. Int. Ed., 1969, 8, 535
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Fragmentation of Aza-bicyclo-tosylates

Grob, C.A., Angew. Chem. Int. Ed., 1980, 19, 708
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Decarboxylation Fragmentation

Eschenmoser, A., Angew. Chem. Int. Ed., 1979, 18, 634
Eschenmoser, A., Angew. Chem. Int. Ed., 1979, 18, 636
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Decarboxylation Fragmentation

Eschenmoser, A., Angew. Chem. Int. Ed., 1979, 18, 634
Eschenmoser, A., Angew. Chem. Int. Ed., 1979, 18, 636
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SmI2 Cyclization / Grob Fragmentations

Molander, G. A., et al., J. Org. Chem., 2001, 66, 4511

O

OMs

I

2 SmI2

Sm(iii)O

OMs

CH3

Sm(iii)O

CH3
OMs

CH3

O



SmI2 Cyclization / Grob Fragmentations

Molander, G. A., et al., J. Org. Chem., 2001, 66, 4511
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Scope of SmI2 Cyclization / Grob Fragmentations

Molander, G. A., et al., J. Org. Chem., 2001, 66, 4511
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Reaction Conditions:

    2.5 eq SmI2 freshly prepared from Sm0 and CH2I2

     2 mol% NiI2

    THF, -10 °C to 0 °C for 1 hour



SmI2 Cyclization / Grob Fragmentations

Molander, G. A., et al., J. Org. Chem., 2001, 66, 4511
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SmI2 Cyclization / Grob Fragmentations

Peterson, S.L.,  Meandering Thoughts, 2005, 2, 101

Ground state
dihedral angle = 143.8°

Possible transition state
dihedral angle = 175.4°

Relative energy = 6.50 kcal/mol
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SmI2 Cyclization / Grob Fragmentations

Peterson, S.L.,  Meandering Thoughts, 2005, 2, 101

dihedral angle = 72.9° dihedral angle = 173.8°

Relative energy = 1.38 kcal/mol
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Total Synthesis of (+)-Allocyathin

Nakada, M., et al., Org. Lett., 2004, 6, 4897
Hasegawa, E., et., al., Tet. Lett., 1998, 39, 4059
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Marshall Fragmentation

Marshall, J.A., JACS, 1966, 88, 4291
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Synthesis of Allohedycaryol

W ijnberg, J., J. Org. Chem., 1996, 61, 4022
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• Isolated from F. communis L. (giant fennel)
•!Toxic to livestock
• Widespread in the Mediterranean area



Synthesis of Allohedycaryol

W ijnberg, J., J. Org. Chem., 1996, 61, 4022
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Wharton Fragmentation of 1,3 Diols

W harton, P.S., J. Org. Chem., 1961, 26, 4781
W harton, P.S., J. Org. Chem., 1963, 28, 3217
W harton, P.S., J. Org. Chem., 1965, 30, 3254
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Ryanodol to Anhydroryanodol

W eisner, K. Adv. Org. Chem., 1972, 8, 295
Deslongchamps, P.., Can. J. Chem., 1979, 57, 3348
W eisner, K., Tet. Lett., 1967, 3, 221
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Total Synthesis of Ryanodol

Deslongchamps, P., Can. J. Chem., 1979, 57, 3348
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Synthesis of Zaragozic Acid Core

Nagaoka, H., Tet. Lett., 1999, 40, 2777
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Synthesis of  Jatrophatrione

Paquette, L.A., et al., J. Org. Chem., 1999, 64, 3244
Paquette, L.A., et al., JACS, 2003, 125, 1567
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Synthesis of  Jatrophatrione

Paquette, L.A., et al., JACS, 2003, 125, 1567
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Synthesis of  Jatrophatrione

Paquette, L.A., et al., J. Org. Chem., 1999, 64, 3244
Paquette, L.A., et al., J. Org. Chem., 1999, 64, 3255
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Synthesis of  Coraxeniolide-A

Leumann, C.J., J. Org. Chem., 2000, 65, 9069
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Synthesis of  Coraxeniolide-A

Leumann, C.J., et al., J. Org. Chem., 2000, 65, 9069
Grieco, P.A., J. Am. Chem. Soc., 1991, 113, 5488
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Synthesis of  Coraxeniolide-A

Leumann, C.J., et al., J. Org. Chem., 2000, 65, 6069
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Synthesis of  Coraxeniolide-A

Leumann, C.J., et al., J. Org. Chem., 2000, 65, 6069
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Synthesis of  Coraxeniolide-A

Leumann, C.J., et al., J. Org. Chem., 2000, 65, 6069
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Synthesis of  Coraxeniolide-A

Leumann, C.J., et al., J. Org. Chem., 2000, 65, 6069
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Progress Towards the Synthesis of CP-263,114

W ood, J. L., Org. Lett., 2001, 16, 2431
W ood, J. L., Tet., 2002, 58, 6545
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Synthesis of Trisubstituted Olefins

Siddall, J.A, JACS , 1968, 90, 6224
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Synthesis of  (-)–Epibatidine

Evans, D.A., Org. Lett., 2001, 19, 3009
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Synthesis of Germacranes

Mander, L.N., J. Org. Chem., 1977, 42, 3984
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Synthesis of Sericenine

Honan, M.C., J. Org. Chem., 1985, 50, 4326

TsO

MeO2C
H

Me
O 1) LDA, ZnCl2

2)

Me

O

OTHP

TsO

MeO2C
H

Me
O

Me
OH

OTHP p-TsOH

TsO

MeO2C
H

Me

O

Me
18%

77%

KHMDS

43%

Me

CO2Me

O

Me

O
TsO

Me

MeO
OK

MeO2C

O

Me

Me

H

O

Me

Me

O –MeO

Me

O

Me

O –MeO

Me

CO2Me

O

Me

:NHTMS2



Synthesis of (E,E)-Germacranes

W ijnberg, J. B., J. Org. Chem., 1997, 62, 7336
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Synthesis of (E,E)-Germacranes

W ijnberg, J. B., J. Org. Chem., 1997, 62, 7336
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Synthesis of (E,E)-Germacranes

W ijnberg, J. B., J. Org. Chem., 1997, 62, 7336
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Synthesis of Imidoyl Cyanides

De Kimpe, N., et al., Tet. Lett., 2001, 42, 3921
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Synthesis of Imidoyl Cyanides

De Kimpe, N., et al., Tet. Lett., 2001, 42, 3921
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Conclusions

•Stereoelectronic requirements for fragmentation reactions
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