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Introduction

+ Few completed total syntheses of dithiodiketopiperazines
» Previous synthesis of (-)-epicoccin G by Nicolaou (2011)
+ Isolated from the endophytic cordyceps-colonizing fungus Epicoccum nigrum growing on % .
Exserohilum rostratum $ “a 2
* (-)-Epicoccin G by the Che group in 2009 K Y \'15:
* (-)-Rostratin A by the Yu group in 2010
* Inclusion of sulfur atoms presents a synthetic challenge >
» Sulfur contributes to their potent activities against viruses, bacteria, and cancer cells .
* (-)-Rostratin A features two trans ring junctions
« 5 kcal mol=! higher in energy than the cis ring junction
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Synthesis of (-)-Epicoccin G

0] 0 OTf
cinchona amine salt (10 mol%) LDA, PhNTf, ot 1. L-Ala-Ot-Bu H Si0,, 95°C ot H
H,0, (1.5 equiv) THF, -78°C to 0°C CF,CH,0H, 65°C N vCOZt-Bu then recrystalization N vcozH
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1. OsO, cat., NMO-H,0 PCy; (20 mol%) H BOP-ClI, collidine
acetone/t-BuOH/H,0 PivOH (30 mol%) TfO N CH,Cl,, 0°C to 25°C
2. 1BX, MeOH, 60 °C N 97%
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1. Sm, ICH,CH,l 1. LIHMDS, Sg (xs.)
THF/MeOH, 25 °C THF/Et,0, 18 °C
2. HC(OMe);, TsOH cat. 2. NaBH,, Mel d NH, * 2TFA
MeOH, 25 °C pyridine, MeOH, 0 °C NS
then K,CO3, 25 °C 3. |, acetone, 0 °C
79% 51% for 3 steps cinchona amine salt
. . (-)-epicoccin G
Synthesis of (-)-Rostratin A 19.6%, 14 steps

1. TBSOTH, collidine
CH,Cl,, 0 °C

1. H, (45 bar), Pd/C)
CF;CH,0H, 25 °C

1. 1BX, CH;CN, 60 °C, 99%

2. SOCl,, pyridine OTBS
0t0 20 °C

69% for two steps

‘H OH 2. (R)-(+)-2-methyl-CBS-
oxazaborolidine cat.
BHj3+N,N-diethylaniline
THF, 25 °C, 95%

2. TBAF, THF, 0to 25 °C
73%

1. LIHMDS, Sg (xs.

) H 1. TBSOTH, collidine
THF/Et,0, 15 °C T8Bso, H

CH,Cl,, 0 °C
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4 OTBS  2.K,CO, MeOH, 18 °C
81% for 2 steps

2. Sc(OTf)3
CH3CN/H,0, 25 °C
65% for 2 steps

(-)-rostratin A
12.7%, 17 steps
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