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1. Iterative Assembly

Oligonucleotides

Amino acids

Nucleosides

Oligosaccharides

Sugar units

Woerly, E. M.; Roy, J.; Burke, M. D. Nature Chem. 2014, 6, 484



1. Iterative Assembly

Polyketide

Methylmalonyl CoA

Fatty acid

Non-ribosomal peptide

Malonyl-CoA

“ Isopentenyl pyrophosphate Amino acid

Woerly, E. M.; Roy, J.; Burke, M. D. Nature Chem. 2014, 6, 484



2. Iterative Strategies

FG interconversions between
chain-extension steps

1. Triple aldol cascade reaction

TMS TMS
S'i,TMS TMS\ TMS\S'i,TMS TM_?MS
O/ S o TMS\S ] ,Sr
RCHO  + / ™S Tf,NH (0.10 moIA;)= MSSio o o Tus
_ Phl (10 mol%) RN "-CHO
(5.0 equiv) CH,Cl,
high yields and

diastereoselectivities
Brian, J. A.; Yamamoto, H. Angew. Chem. Int. Ed. 2010, 49, 2747



2. Iterative Strategies

2. Synthesis of most polyene natural product motifs using just 12 building blocks
and one coupling reaction

How many bifunctional MIDA boronate
building blocks would be required to make
most of the polyene motifs found in nature ?
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1) MIDA boronate
2) Alkenyl pinacol boronate
3) Haloalkenyl MIDA boronate
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2. Iterative Strategies

3a. Synthesis of the building blocks (Hoppe-Beak’s sparteine-mediated lithiation)

O i) sBuLi, (-) or (+)-sparteine . .
o~ FEO,-78°C.4h SnMe; SnMes  nBuLi, Et,0 ,JL" Li
- ar - or
Y ‘'Me 'H 'Me
i) MesSncl, 78 °C »RT  T1BO™ TIBO™ Y, _78ec.1n TIBO Y TIBO” Y
- i) Recryst [ 91.0:9.0er. (S)-1 (R)-1
I8 99.9:0.1er. upt0 99.9: 0.1 err.

3b. Iterative homologation with boronic esters
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TIBDj‘!‘ME Not purification of intermediates

via boron ate-complex

1,2-migration [ ....... Petasis reaction ]

Burns, M.; Essafi, S.; Bame, J. R.; Bull, S. P.; Webster, M. P.; Balieu, S.; Dale, J. W.; Butts, C. P.; Harvey, J. N.;
Aggarwal, V. K. Nature 2014, 513, 183



3. Retrosynthetic Analysis of (+)-Hydroxyphthioceranic Acid
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OCb = N,N-di-isopropylcarbamoyl
“15 homologations in total”
» Geerdink, D.; ter Horst, B.; Lepore, M.; Mori, L.; Puzo, G.; Hirsch, A. K. H.; Gilleron, M.; de Libero, G.;

Minnaard, A. J. Chem. Sci. 2013, 4, 709 7
» Pischl, M. C.; Weise, C. F.; Muller, M. A.; Pfaltz, A.; Schneider, C. Angew. Chem. Int. Ed. 2013, 52, 8968



4.Total Synthesis of (+)-Hydroxyphthioceranic Acid by Assembly-Line

Synthesis
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i) TBSOTS, 2,6-lutidine, THF

i RN ; RuO, (oxidative cleavage | 1i) RUCl3 (10 mol%), NalO,,
/L ) SBUL"_{ ) smﬂemenc SnBu, Sf benzene rings) CCly/MeCN/H50, RT, 57%

N 07 CygHyy —CMEoluene, 60 C.6h cno AH ii) TBAF, THF, 80 °C, 84%

)\ 22 ii) BusSnCl, -60 °C CisHa
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973 er. OH

(+)-Hydroxyphthioceranic acid 17

The synthesis was completed in just one month with only seven purifications steps
12,5% overall yield



3 o]
N
The stereocontrolled syntheses of \“(j/ MT)Y\

these complex molec'ules highli.ght Iterative homologation (+)-Kalkitoxin
the power of iterative chemical

nthesi N '
synthesis using boronic esters e CysHay

(+)-Hydroxyphthioceranic acid OH




