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1) Levine, D. Vancomycin: a history. Clin. Infect. Dis. 2006, 42, S5−S122).
2) Harris, C. M.; Harris, T. M. J. Am. Chem. Soc. 1982, 104, 4293−4295.
3) Evans, D. A. et al. Angew. Chem., Int. Ed. 1998, 37, 2700−2704.
4) Nicolaou, K. C. Angew. Chem., Int. Ed. 1999, 38, 240−244.
5) Boger, D. L. et al. J. Am. Chem. Soc. 1999, 121, 10004−10011.
6) Boger, D. L. J. Am. Chem. Soc. 2020, 142, 16039−16050
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Proposed Biosynthesis
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Forneris, C. C.; Ozturk, S.; Gibson, M. I.; Sorensen, E. J.; Seyedsayamdost, M. R. ACS Chem. Biol. 
2017, 12, 2248−2253.  
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Evans’ Total Synthesis (1998)

Evans, D. A.; Wood, M. R.; Trotter, B. W.; Richardson, T. I.; Barrow, J. C.; Katz, J. L. Angew. Chem., Int. Ed. 
1998, 37, 2700−2704.



6

Nicolaou’s Total Synthesis (1998)

1) Nicolaou, K. C. et al. Angew. Chem., Int. Ed. 1998, 37, 2717−2719.
2) Nicolaou, K. C. et al. Angew. Chem., Int. Ed. 1999, 38, 240−244.
3) Nicolaou, K. C. Et al. Chem. - Eur. J. 1999, 5, 2584−2601.
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Prof. Dale L. Boger

https://www.scripps.edu/boger/Dale%20L.%20Boger.html
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Model Study for Thermal Atropisomerism (1)
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1) Boger, D. L.; Borzilleri, R. M.; Nukui, S.; Beresis, R. T. J. Org. Chem. 1997, 62, 4721−4736.
2) Boger, D. L.; Castle, S. L.; Miyazaki, S.; Wu, J. H.; Beresis, R. T.; Loiseleur, O. J. Org. Chem. 1999, 64, 70−80.  
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Model Study for Thermal Atropisomerism (2)
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Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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Synthetic Plan (First-Generation, 1999)
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Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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C-O,-D Macrocycle Synthesis
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Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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AB Biaryl Synthesis

Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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AB Macrolactamization

Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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D-O,-E Macrocycle Synthesis

Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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Role of Nitrile in the Thermal Atropisomerism
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Installation of nitrile, which is dehydrated form of carboxyamide, 
has an important role in the thermal atropisomerism.

1) Sheldrick, G. M.; Jones, P. G.; Kennard, O.; Williams, D. H.; Smith, G. A. Nature 1978, 271, 223−225.
2) Boger, D. L.; Miyazaki, S.; Loiseleur, O.; Beresis, R. T.; Castle, S. L.; Wu, J. H.; Jin, Q. J. Am. Chem. Soc.

1998, 120, 8920−8926.
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Deprotection of C-Terminus MEM Ether

Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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First-Generation Synthesis

Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 
1999, 121, 10004−10011.
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Short Summary

1) Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Castle, S. L.; Loiseleur, O.; Jin, Q. J. Am. Chem. Soc. 1999,
121, 10004−10011.

2) Boger, D. L.; Miyazaki, S.; Kim, S. H.; Wu, J. H.; Loiseleur, O.; Castle, S. L. J. Am. Chem. Soc. 1999, 121,
3226−3227.
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New Strategy

Evans, D. A.; Wood, M. R.; Trotter, B. W.; Richardson, T. I.; Barrow, J. C.; Katz, J. L. Angew. Chem., Int. Ed. 
1998, 37, 2700−2704.
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Atroposelective AB Biaryl Coupling (1)

Moore, M. J.; Qu, S.; Tan, C.; Cai, Y.; Mogi, Y.; Jamin Keith, D.; Boger, D. L. J. Am. Chem. Soc. 2020, 142, 
16039−16050.
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1) Moore, M. J.; Qu, S.; Tan, C.; Cai, Y.; Mogi, Y.; Jamin Keith, D.; Boger, D. L. J. Am. Chem. Soc. 2020, 142, 
16039−16050.

2) Marshall, W. J.; Grushin, V. V. Organometallics 2003, 22, 555−562.
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AB Macrolactamization
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Moore, M. J.; Qu, S.; Tan, C.; Cai, Y.; Mogi, Y.; Jamin Keith, D.; Boger, D. L. J. Am. Chem. Soc. 2020, 142, 
16039−16050.
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C-O,-D Macrocylization
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Moore, M. J.; Qu, S.; Tan, C.; Cai, Y.; Mogi, Y.; Jamin Keith, D.; Boger, D. L. J. Am. Chem. Soc. 2020, 142, 
16039−16050.
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Effect of Preorganized AB Macrolactam
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Moore, M. J.; Qu, S.; Tan, C.; Cai, Y.; Mogi, Y.; Jamin Keith, D.; Boger, D. L. J. Am. Chem. Soc. 2020, 142, 
16039−16050.
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D-O,-E Macrocyclization

Moore, M. J.; Qu, S.; Tan, C.; Cai, Y.; Mogi, Y.; Jamin Keith, D.; Boger, D. L. J. Am. Chem. Soc. 2020, 142, 
16039−16050.
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Formal Synthesis of Vancomycin Aglycon
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Further Improvement
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Improvement
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AB Biaryl coupling/Macrolactamization
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C-O,-D Macrocyclization
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Next-Generation Synthesis
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Summary

Moore, M. J.; Qu, S.; Tan, C.; Cai, Y.; Mogi, Y.; Jamin Keith, D.; Boger, D. L. J. Am. Chem. Soc. 2020, 142, 
16039−16050.



35

Reagent List

OP

O

Ph

Ph

F

F

FF

F

FDPP

N

N N
HCl

EDCI

N
N

N
OH

HOBt dba

O

Ph Ph P

(o-tolyl)3P

N
N

N
O

PyBOP

P
N

N
N

PF6

N

N

DMAP

N

N
N

N
OH

HOAt

PPh2

PPh2

N

N

N

N

O

OMeMeO

X

DMTMM(Cl)6 : X = Cl
DMTMM(PF6): X = PF6

(R)-BINAP

N
N

N

O

O P

O

OEt

OEt

DEPBTDMP

N O N

O

TEMPO



Appendix

36



37

X-ray Structure of [((R)-BINAP(O)-κ2P,O)Pd-(Ph)I]

Marshall, W. J.; Grushin, V. V. Organometallics 2003, 22, 555−562.


