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Erythronolide B 
E. J. Corey (1978)
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Macrocyclic latone
sugars can be attached

Extremely limited in supply. 13 tons of sponge yielded 35 mg of natural 
product, and currently biosynthesis is the preferred method of 
production

Retrosynthesis
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1. 2,4,6-Trichlorobenzoyl chloride, i-Pr2NEt, PhCH3; then DMAP, 90 ºC
2. 5M HF, CH3CN/H2O, -20 ºC, 18 h
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(+)-leucascandrolide A

18 membered lactone

unsaturated oxazole sidechain

trisubstituted tetrahydropyran
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d) (1R, 2R)-pseudoephedrine propionamide,   
     LDA, LiCl, THF; then TBAF, PTSA

a) TIPSOTf, imidazole, DMF
b) DIBAL-H, CH2Cl2
c) I2, PPh3, imidazole, CH2Cl2,

e) DIBAL-H, CH2Cl2, Ac2O, pyridine, DMAP
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MeCN/CH2Cl2, -40 ºC

cat. Bi(NO3)3•5H2O
0 ºC

O

Me

OBn

CO2Ph

O

O

O O

Me

CO2Ph

O

O O

Me

CO2Ph

O

OH

iBu

O O

Me

CO2H
OH

iBu

OMe

OBn

O

O

iBu

O

O

OMeMe

OH

f )!Cl3C6H2COCl,!Et3N,!DMAP,!PhH!
g)!DDQ (20 equiv), pH buffer, CH2Cl2

a) O3, NaHCO3, CH2Cl2, then DMS, PPh3
b) iBu      CH, [Cp2ZrHCl], CH2Cl2, then (–)-MIB

c) Ac2O, pyridine, DMAP, CH2Cl2
d) catecholborane, (S)-CBS, CH2Cl2
e) MeOTf, 2,6- di-tert-butylpyridine, RT; then LiOH·H2O, H2O, MeOH, THF
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e) Hoveyda–Grubbs catalyst (5 mol%), CH2=CHCOMe, (5 equiv), CH2Cl2, RT, 93%; 
f) TMSOTf, Et3N, THF

a) PhCH2Br, Ag2O, EtOAc 
b) DIBAL-H, CH2Cl2

c) N-Ts-L-valine, BH3·THF, PhO(TMSO)C=CH2, THF; 
d) TBSOTf, imidazole, DMF
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(a) DIBALH, then ZnCl2, H2C=CHMgBr, PhMe
(b) (i) NaH, MeI, DMF (ii) 3 N HCl, THF, reflux, 80%; 
(c) Pb(OAc)4, Na2CO3, CH2Cl2
(d) (i) TiCl4, CH2Cl2, -78 °C, (ii) TFA, CH2Cl2
(e) (i) NaBH4, CeCl3‚7H2O, MeOH, 0 °C, (ii) CSA, H2O, THF, reflux; 
(f) LiBH4, H2O, THF
(g) (i) Ac2O, DMAP, pyridine, CH2Cl2 (ii) TBSOTf, 2,6-lutidine, CH2Cl2 (iii) K2CO3, H2O, MeOH; 
(h) Dess-Martin periodinane, CH2Cl2
(j) (i) MgCl2, Et3N, TMSCl, EtOAc (ii) TFA, MeOH
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(k) (i) TESCl, imidazole, CH2Cl2(ii) LiBH4, MeOH, THF
(l) (i) Dess-Martin periodinane, CH2Cl2 (ii) methyl dimethylphosphonate, BuLi, THF  
     (iii) Dess-Martin periodinane, CH2Cl2,
(m) LiCl, DBU, MeCN

(a) (i) [(Ph3P)CuH]6, PhMe (ii) HOAc, H2O, THF (3:1:1), room temperature, 82%; 
(b) 2,4,6- trichlorobenzoyl chloride, i-Pr2NEt, pyridine, PhMe, room temperature, 66%; 
(c) (i) second generation Grubbs catalyst (20 mol %), PhMe (0.5 mM), reflux, 70%, (ii) HF‚pyridine, 
THF, room temperature, 95%.
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glutarimide side chain
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(a) LDA (2 equiv), THF/HMPA, MeI; (b) TESCl, pyridine, CH2Cl2, 91%; 
(c) Dibal-H, CH2Cl2, -78 °C; (d) Ph3P=C(Me)COOEt, THF, reflux, 92% (over two steps); 
(e) Dibal-H, CH2Cl2, 98%; (f) PCC, CH2Cl2, 79%; (g) 16, Bu2BOTf, Et3N, CH2Cl2, -78 °C f RT, 90%; 
(h) MeNH(OMe)·HCl, Me3Al, THF, -10 °C, 81%; (i) LiAlH4, THF, -78 °C f 0 °C; 
(j) 17, K2CO3, MeOH, 0 °C f RT, 61% (over two steps); (k) BuLi, MeI, THF, 73%; 
(l) 18, KHMDS, THF, -55 °C, 59% (over two steps).
(m) dec-6E-en-8-ynoic acid, 1-ethyl-3-(3- dimethylaminopropyl)carbodiimide (EDC), DMAP, CH2Cl2, 90%; 
(n) 6-octynoic acid, EDC, DMAP, CH2Cl2, 96%;
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(o) 27 (5 mol %), toluene, MS 5 Å, 80 °C, 95%; 
(p) BnMe2SiH, [Cp*Ru(MeCN)3]PF6 (10 mol %), CH2Cl2; 
(q) TBAF, THF, 64% (over both steps); (r) (i) LDA, THF (ii) PhSeBr
(s) (i) mCPBA, CH2Cl2, -78 °C; (ii) iPrNEt2, 64% (over g-h); (t) Dess-Martin periodinane, CH2Cl2, 87%; 
(u) (i) LiHMDS, TMSCl, Et3N, THF, -78 °C; (ii) 28, EtCN, then 29, -78 °C; 
(v) HF·pyridine, THF/pyridine, 0 °C, 60% (over three steps).
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Corey-Nicolaou macrolactonization strategy
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Spongistatin 1

unsaturated side-chain

42-membered macrolactone

two spiroketals

fully substituted tetrahydropyran
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Synthesis of (+)-Leucascandrolide A Macrolactone

First isolated in 1950, however synthetic methods did not develop 
for another 20 years

Gaul, C., J. n. T. Njardarson, et al. (2004). "The Migrastatin Family: Discovery of Potent Cell Migration Inhibitors by Chemical 
Synthesis." Journal of the American Chemical Society 126(36): 11326-11337.

Commonly found from marine sources.

Polyketide class of natural products

Typically used for antibiotics but are also among the most potent cancer 
cell growth inhibitory agents tested to date

Antibacterial agent with wide use in therapy

Woodward was quoted in 1956 as saying, "Erythromycin, with all your 
advantages, looks at present quite hopelessly complex, particularly in view 
of its plethora of asymmetric centers."

Possesses 10 asymmetric carbons

No way to successfuly construct large-ring lactones had yet been 
discovered.
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