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The Next Generation Lincosamide: Iboxamycin

Significance: The lincosamides are a class of anti-
biotics that acts by inhibition of the bacterial ribo-
some. 50 years after the semisynthetic derivative 
clindamycin was approved by the FDA, Myers and 
co-workers published their component-based total 
synthetic platform, which resulted in a new, highly 
potent lincosamide analogue: iboxamycin. It acts in 
Gram-positive, Gram-negative, and resistant 
strains.

Comment: The lincosamine northern half was ac-
cessed from an epoxy aldehyde and a nitro com-
pound A. The diastereoselective Henry reaction be-
tween both building blocks was followed by an 
epoxide opening that established a cyclic nitronate. 
Hydroxyproline analogues of the southern half 
were accessed using the Myers’ pseudoephanamine 
auxiliary.
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    1. t-BuOOH, (–)-DET, 
        Ti(Oi-Pr)4, 4 Å MS

    2. SO3•py, Et3N, 
        DMSO, CH2Cl2

Sharpless epoxidation
Parikh–Doering oxidation
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Methylthiolincosamine (MTL)

1. TBAF
2. Na0, NH3

    then Zn0, AcOH

82% over 2 steps

2 steps

Synthesis of the lincosamine northern half:

57% over 2 steps, 88% ee

Myers aldol addition
then SN2

RCM

Wacker oxidation Fe-catalyzed 
cross-coupling

1. LiOH
2. 7-Cl-MTL, HATU, DIPEA
3. H2, Pd(OH)2/C
4. BSTFA, TMSI

     17% over 4 steps
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77% over 2 steps

Synthesis of iboxamicin:
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