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Background

Paraherquamide A paraherquamide A
o Isolated in 1981 by Yamazaki and coworkers from cultures of Penicillium
paraherquei

o Displays potent antihelmitic activity (expels parasitic worms from the body) and
antinematodal activity (treatment of nematode infestations)

o Due to drug resistance of parasites, broad spectrum antihelmitic agents have lost
efficacy; paraherquamides represent new structural class of antiparasitic agents

o Mode of action not confirmed but believed to be selective competitive cholinergic

antagonists (blocks actions of acetylcholine)
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o First total synthesis by Williams in 2000
MarCfortlne B marcfortine B

o Isolated in 1980 by Polonski and coworkers from cultures of Penicillium roqueforti
o Displays potent antihelmitic activity
o First total synthesis by Trost in 2007



Williams Retrosynthesis
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Williams — Synthesis of Diketopiperazine
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Williams — Synthesis of Diketopiperazine
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Williams - Synthests
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Williams - Synthesis of Indole Fragment (cont.)
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Williams — Coupling of Fragments

Me
NMe, TBSO

o)
+ N n-BugP,MeCN  MOMO.,
O H >
70%
Me o 0%
Me 3:1dr
TBSO

TBSO
Me3OBF4, C32C03

HMPA, H,0
MOMO.,,

LiCl, 105 °C CH,Cl,, 64%

89%

OTBS OTBS
O
Cl
MOMO.,,
1) DMAP, Etz;N ve 1 MsCI, colidine
Boc,0 O CH,Cl,, 7 °C
_—

2) TBAF, THF
91-100%

OH HMPA, BuzBnNCI

2) TBSOTf
2,6-lutidine, CH,Cl, Boc

Williams, R. M.; Cao, J.; Tsujishima, H.; Cox, R. J. JACS 2003, 125, 12172-12178.



Williams — Formation ot Heptacycle
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Williams — Manipulation of Heptacycle
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Williams — Completion of Synthesis
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Trost Retrosynthesis

HoN
o Michael addition HN
Radical ___ |, ,f%
cyclization 77 N + —
= HO,C
N TMM-[3+2]

O N o orenylation gl cycloaddition

H //)/’ O:(

-

Boc
OMe

g OMe
°C ome

Trost, B. M.; Cramer, N.; Bernsmann, H. JACS 2007, 129, 3086-3087.



Trost — Synthesis of Marctortine B

MeS OMe

5% PdOAc, 35% P(Oi-Pr);
toluene, reflux

OMe
Ni(Raney), EtOH

NH 62%

HO,C

1) SO,Cl,
oMe 1 (PhO),P(O)N3 OMe CH3SCH,CO,Et
EtOH, Et3N, THF proton sponge
OMe  2) KOH, EtOH OMe 2) EtzN
COOH NH, 3) HOAc
80% overall
OMe
1) acetone, HCI, 70% \
0
OMe 2) Boc,O, DMAP, Et3N
NH CH,Cl,, 85% N . OMe
o) OMe

MeOZC
1 1 mCPBA, CH CI
I\/IGZSO4, K2CO3 ) 0 OC 9% 2w 12
acetone, reflux o '
93% over 2 steps IE\Sloc OMe 2) DBU, THF
0
OMe 0°C, 72%

T™MS O N
OMe
™S | BOC Sue
OCO,Me
OH
MeO,C_4
o)
N
Boc OMe
OMe

McWhorter, W. W.; Savall, B. M. JOC 1996, 8696-8697.
Trost, B. M.; Cramer, N.; Bernsmann, H. JACS 2007, 129, 3086-3087.



Trost — Synthesis of Marctortine B
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Trost — Synthesis of Marctortine B
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