Total Synthesis of Paraherquamide A
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Paraherquamide A
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‘ eIsolation: From Penicillium Paraherquei,
Me: By Yamazaki, 1981.

Me *Synthesis: Williams, 2000

Williams, R. A.; Cao, J.; Tsujishima, H.; Cox, R. J.
Angew. Chem. Int. Ed. 2000, 39, 2540-2544

Williams, R. A.; Cao, J.; Tsujishima, H.
J. Am. Chem. Soc. 2003, 125, 12172-12178



Related Natural Products
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1, paraherguamide A, Ry =0H, B; = Me 3, marcforting A, R = Ma
2, paraharguamide B, Ry=H, Rz=H 4, marcfortine B, R = H 11, sclerotiamids
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5, paraherquamide F, By = H, B = Me, A:=Me ~ P

6, paraherquamide G, Ry = OH, Rz = Ma, Rz = Me 8. aspergamide B, X = N*-0°
7, VM55595, Ay =H, Az =Me, Ry=H 8. stephacidin A, X =N

13, asperparaling A
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12, brevianamide B
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Williams’ Work

1, paraharquamide A, R, =0H, R = Me
2, paraharquamide B, By =H,R==H

(-)-Brevianamide B

J. Am. Chem. Soc. 1990, 112, 808-821

(+)-Paraherquamide B
J. Am. Chem. Soc. 1996, 118, 557-579

Paraherquamide A

Angew. Chem. Int. Ed. 2000, 39, 2540-2544
J. Am. Chem. Soc. 2003, 125, 12172-12178



Key Steps in the Total Synthesis of
Brevianamide B

m-CPBA

2, BREVIANAMIDE B

J. Am. Chem. Soc. 1990, 112, 808-821



Stereoselectivity in the SN2’ Cyclization
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N
1-BOGC
substrate (R) solvent T, °C base ratio (anti:syn) yield, %
H DMF 25 MNaH 101 60
benzene 20 NaH ~{:1 10
CH, DMF 25 NaH 2:3 65
benzene 80 NaH ~:1 20
DMF 25 NaH 2:1 63
1-BOCN benzene 80 NaH 397 82
benzene 80 NaH/18-crown-6 3.9:1 56
CH, benzene 80 KH/18-crown-6 1.1:1 38
benzene 80 NaH/15-crown-5 1.42:1 40
benzene 25 NaH/18-crown-6 6:1 14
THF 67 NaH/18-crown-6 4.9:1 64

J. Am. Chem. Soc. 1990, 112, 808-821



Rational for the Stereoselective SN2’

MaH F BEMZENE
—_—

1 B-cromwn-8

BOEC
~Hatt

45,'ENDO’

J. Am. Chem. Soc. 1990, 112, 808-821



Retrosynthesis of Paraherquamide A
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1, paraherguamide A
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Synthesis of a-alkylated-f-Hydroxyproline 25

1. EtaM, EtOH FBUOK, PhMe
- T COLE vCDE 0l
E105C” ~NH2HCI =
2. BOG;0, NaOH, HED 7%
682
BOG baker's EGG ﬁﬂﬂ
yeast . LD, THF;
COEt YO ThpnCORE - (o
. ga% A N HMPA 21—~ 7 “OTBS
0 ace  H OH H OH Me
er =95:5 5B-TO%%
23 24 25
TBSCI, BugNI
M MQEGH_- EHEE|E I—H‘ Me
WA g -
o \— 58% OTBS

20 E:.Z-6:1 21



Synthesis of Diketopiperazine 34
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Synthesis of the Functionalized Indole
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Synthesis of the Functionalized Indole $1
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Coupling of the Indole and Diketopiperazine
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Key Step 1: Intramolecular SN2’
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Manipulation of the Hepacycle
prior to Key Step 2
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Key Step 2 and Completion
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