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POLYKETIDES

Erythromycin

Geldanamycin

Use in human medicine

Prepared by fermentation

New methods for the synthesis of polyketides
» Diastereo- and —enantioselective carbonyl crotylation Doxycycline
has proven to be efficient



STATE OF THE ART

Asymmetric crotylation of aldehydes : Hoffman 1978
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Alcohols and allyl acetates as redox pairs for carbonyl additions

Chiral Ru or Ir catalyst
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R >90% ee
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STATE OF THE ART

Iridium-Catalyzed Coupling Reaction of Primary Alcohols with 1-Aryl-1-propynes
[Ir(OH)(cod)], cat. 9H

SE L A== P(n-Oct)3 R/\l/\

toluene, Ar
100 °C, 15 h

65-92 % yield

Y.Obora, S. Hatanaka, Y. Ishii, Org. Lett., 2009, 3510

Ruthenium-Catalyzed carbonyl allylation
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THIS WORK

Diastereo- and enantioselective alkyne-mediated carbonyl crotylation

H,Ru(CO)(PPhs)s (5 mol%)
0,
hnnt 3 s ArSOzH (7.5 mol%)

Josiphos (5 mol%)
+ -
\ BuyNI (10 mol%)
2-PrOH (200 mol%)  Br

Br THF (1M), 85 °C 70% yield
3:1 (Z:E), 92% ee
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Me OTIPS

ArSO3H = 2,4,6-(2-Pr)3PhSO3H
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8 stereoisomeric
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FUNCTIONALIZATION
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FUNCTIONALIZATION
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MECHANISM INVESTIGATION

Isomerization of alkyne to allene with ruthenium
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MECHANISM INVESTIGATION

Isomerization of alkyne to allene with ruthenium

: LnRUO Ln\ | LnRUO :
R S H’R{J,_ A JACS. 2014, 11902 !
: \ = > — ] y i
l c-Hex c-Hex JACS, 2015, 3161 :

TIPSO X
\/\ LnRuH LnFllu"—) TIPSD/\,ME LnRuH LnRu"—)§:

M DTIF’S
\ TIPSO e 15

OH

exposed to alcohol
under standard conditions Ar

- dehydrogenation of alcohol observed
- no C-C coupling product detected
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JANISM : DEUTERIUM LABELING

or 2
T OH Standard H I OH :a :3;: 2:]}
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N 4 D/EIJ\AF LS Ar  H. (25% 2H)
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1e 1f
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MECHANISM : DEUTERIUM LABELING
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Proposed Hydride Shift Mechanism
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PROPOSED MECHANISM
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CONCLUSION

Development of a direct alkyne-mediated carbonyl crotylation via redox
carbonyl addition

Access to a lot of post-functionalization

Discovery of a new 1,2-hydride shift mechanism confirmed by deuterium labeling
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