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Liphagal

Isolated from marine sponge:
Aka coralliphaga

Collected off Coast of
Dominican Republic
Meroterpenoid with
unprecedented carbon
skeleton

Structure elucidated

by HREIMS, 'H and

3C NMR, HMQC, HMBC
1-D NOESY and optical
rotation

Marion, F. et al, Org Lett., 2006, 8, 321

Biological Activity

o ] . PI3k plays central role in
«Inhibitors of the PI3K signaling pathway regulation of cell proliferation,

cell survival, adhesion,

movement, membrane

O | trafficking, glucose transport
07N and neurite growth

Fluorescent polarization

Uit WHiTCED RY288002 enzyme assay against PI3Ko :
Compound IC,, (nM)
+Small molecules capable of attenuating PI3k Liphagal 0@
signaling should have therapeutic potential for Wortmannin "
cancer, cardiovascular disease, and inflammatory
and autoimmune disorders LY294002 550

« Liphagal was ~10-fold more
potent against PIsKa
than against PI3Ky

Marion, F. et al, Org Lett., 2006, 8, 321
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Proposed Biogenetic Pathway
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Biomimetic Synthesis of Liphagal

Biomimetic Cyclization Precursor:
MeO CHO 1.) TBSCI, Im., CH,Cl,, 80%
MeOI;:OH 2.) NaBHj, MeOH, 94%
Br
Me© PPhsBr
MeO OH

Br
A

CHO MeO.

1.) BBrs, CH,Cly, 87%

MeO: : OH
MeO OTBS

Br

OMe 2.)Bry, ACONa, LS

AcOH, 54%

1.) PPhy/HBr, CH3CN

2.) HF/pyridine, THF, 94%
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Biomimetic Synthesis of Liphagal

Biomimetic Cyclization Precursor:

(0]
OMe CHO
"\ \ / \
MeOCH,PPh;CI | .) PPTS, MeOH, 90% |
)

1
tBuOK, THF, 100% 2.) PPTS, H,0,
acetone, 84%

COOH BrPhyP
NaClO,, NaH,POy, \ 1.) DCC, DMAP, | o OMe
- |
amylene, acetone, A, CH,Cl, 1\ 0o OMe

H20, 60% L

EtsN, THF,

reflux, 80%

HEO PPhgBr
MeO OH

Br

A

Biomimetic Synthesis of Liphagal

OMe

OMe HCOOH, cyclohexane,

reflux, 2 h, 83%

CISO3H, -78 °C, 30 min
43%, 2:5 A:B HCOOH, cyclohexane
reflux, 4 wks

40%, 1:1 AB

CHO

Bls, -78 °C to rt 1.) n-Buli, -78 °C, THF

CH,Cly, 64% 2.) DMF, -78 °C to rt,
76%

3.)NP HPLC

Liphagal A= Me-21a
B= Me-218
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Frondosins

« Sesquiterpene hydroquinone
derivatives

» Isolated from micronesian marine
sponge Dysidea frondosa

i » Agonists of interleukin-8 (IL-8)
and inhibitors of protein kinase C in
low uM range

) Me « anti-inflammatory, antiviral,
. HO © recently reported ability to inhibit
Frondosin C Frondosin D = .

HIV-1 replication

Danishefsky, S. J. JACS, 2001, 123, 1878

Frondosin B

Danishefsky, S. J. JACS, 2001, 123, 1878
CoH X
co,M
Friedel \,\g\/\ e
Crafts +
N YMe T Meo I
MeO o \CE
OH

Trauner, D. Tetrahedron, 2004, 9675

HO.
O MeO
o]
_
X e )

Me" Me

(+) Frondosin B

18 steps, 0.08% overall yield

(-) Frondosin B °

20 steps, 7.3% overall yield
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Frondosin B

Flynn, B. L. Org. Lett., 2004, 6, 457

MeO. Br
@i 2.1x MeMgBr
o
7 oH THF, 0 °C then, Me
"DMSO, 80 °C
\\ 5 mol% Pd(PPhs),Cly O MgBr gsho 422/ C
65°C, 24 h N

Mes-N._N-M
es- N es o .
Cl. R* 3x Me,TiCl,, DCE, 'TAO ggl"/i Pd/C, Hp,
-30 to 18 °C 2h, B atm, HO
i ~Ph  MeO O 301018°C2h, me0  onoow O (
o then 83 °C, 20 h ) EtSNa, 94% o

() Frondosin B

6 steps
32% overall yield

Frondosin C

Ovaska, T.V. Tetrahedron, 2007, 1899

Microwave assisted
. | tandem 5-exo-cyclization
claisen rearrangement

MeO

—— MeO P Q\
[ﬂ i\ Cl,Ce

14 steps, 20.8% overall yield

Julia Vargas @ Wipf Group 4/17/2007



Acknowledgments

Prof. Dr. Wipf

Erikah Englund
Dr. Cody Timmons
Bryan Wakefield
Adam Hoye

Nilu Jayasuriya

Wipf group members past and present

NIH

Julia Vargas @ Wipf Group

4/17/2007




