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Isolation and Background

* Briarellin J was isolated from the gorgonian octocoral
Briareum polyanthes located of the south west coast of
Puerto Rico.

 The briarellins, asbestinins, eunicellins, and sarcodyctins
are structural subclasses of cembranoid diterpenes.

* This class of diterpenes is thought to play a roll in
predation deterrence

* Recently, the briarellin class of compounds has shown
inhibition of Plasmodium falciparum, a parasite responsilbe Briarellin D hydroperoxide

for malaria. Briarellin J showed very little activity.
LC50 =9 Mg/ml_

Rodriguez, A. D.; Cébar, O. M. Tetrahedron. 1995, 51, 6869-6880
Ospina, C. A.; Rodriguez, A. D.; Ortega-Barria, E.; Capson, T. L. J. Nat. Prod. 2003, 66, 357-363
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Proposed biosynthesis

cyclization

> —_—

O

cembrane eunicellins briarellins

\fycllzatlon / 1,2-methyl shift

O

sarcodycytins asbestinins

Stierle, D. B.; Carté, Faulkner, D. J.; Tagle, B.; Clardy, J. J. Am. Chem. Soc. 1980, 102, 5088-5092
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The briarellin family

 The briarellin A-D and J-P have
been assigned different C11
configurations than briarellin E-I

* The asbestinin family all share the
same relative stereochemistry.

 The structure of briarellin J was
proposed based on previously
reported structural assignments of
briarellin D and A

11-acetoxy-4-deoxyasbestinin
(synthesis by Crimmins, 2005)

» The C11 configuration was based
on the absence of an nOe
correlation between C11 and H14.

* Observed nOe:

briarellin E rerellin *C11 Me: H9, H10, H19
. riarellin . )
(synthesis by Overman, 2003) originally proposed Ac Me: H1, H19
structure

* Not observed nOe:
*C11 Me: H14
Ac Me: H14
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Overman’s synthesis of Briarellins E and F

TIPSO CHO 1) p-TsOH-H,0, MgSO,, DCM
| -78 °C to -20 °C
0.1 equiv SnCl,, DCM

TBDPSO -78°Ctort

84% over 2 steps

CrC|2'NiC|2 (1 00:1 )

>

CHO DMSO-Me,S (100:1)

O Me CO2CC7Hys5 79%

briarellin E

28 steps’, 0.7% vyield

Corminboeuf, O.; Overman, L. E.; Pennington, L.
Corminboeuf, O.; Overman, L. E.; Pennington, L.

Am. Chem. Soc. 2003, 125, 6650-6652

D. J.
D. J. Org. Chem. 2009, 74, 5458-5470
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Crimmins’s synthesis of the Eunicelin, Ophirin B

. . PMB
MesSI, n-BuLi, THF, 99% Hg(OAc),, Ho0; O
BnO” ] 2 - BnO” Y TX : - Brno A Mme
o 0 PMBCI, NaH opmp  PACla, LCI, CuCly, Hy0, O,
o)
89%
1) MeOH, HCI, 65 °C, 85%
PN . OPMB L :
1)~ MgBr, THF, 94% . 5 H-, 2) BrCH,COH, THF, DMF, 98%
\ X -
2) BnBr, 93% SNan 3) MesCCOCI; A, 89%

( N\

O

i-Pr )J\/i
P}/\O O\—<NL

@) N i-Pr
j/ O A

Crimmins, M. T.; Brown, B. H. J. Am. Chem. Soc. 2004, 126, 10264-10266
Crimmins, M. T.; Brown, B. H.; Plake, H. R. J. Am. Chem. Soc. 2006, 128, 1371-1378

ERic Buck @ Wipf Group Page 6 of 16

12/5/2010



Crimmins’s synthesis of the Eunicelin, Ophirin B

i-Pr. ~-Pr

0 N_P° Me LiBH,, 92%
j/ Wg NaHMDS, /l\/" i/& i
0

93%

H ,II
BnO\)\:(\/\ \)\(\/\

< OBn

A) Grubbs 2, DCM, 40 OC

W B) Grubbs 2, CgHg, 80 oc

+ dimer

BnO Me

A) 75% 3:1
b) 89% >15:1

Crimmins, M. T.; Brown, B. H. J. Am. Chem. Soc. 2004, 126, 10264-10266
Crimmins, M. T.; Brown, B. H.; Plake, H. R. J. Am. Chem. Soc. 2006, 128, 1371-1378
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Crimmins’s synthesis of the Eunicellin, Ophirin B

+Z,E

* The Z,E isomer can
be recycled by
irradiation in the
presence of PhSSPh

CO,Me OTES

Ophirin B
28 steps, 7.7% overall yield

Crimmins, M. T.; Brown, B. H. J. Am. Chem. Soc. 2004, 126, 10264-10266
Crimmins, M. T.; Brown, B. H.; Plake, H. R. J. Am. Chem. Soc. 2006, 128, 1371-1378
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Crimmins’s 11-acetoxy-4-deoxyasbestinin D

Crimmins, M. T.; Ellis, J. M. J.
Crimmins, M. T.; Ellis, J. M. J.
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100 °C

toluene, 80%7

26 linear steps

11-acetoxy-4-deoxyasbestinin

Am. Chem. Soc. 2005, 127, 17200-17201

Org. Chem. 2008, 73, 1649-1660
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» Established absolute

configuration of the
asbestinin family of
diterpenes.
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Title paper: Key Diels-Alder cycloaddition

OH Me MeO2C
1) Swern [O]

- IBAL-H

2) MeO,C_ _OMe D .
, h 2) MnO,

TBSO—_ . 0 'Me PPhsCl TBSO 3) PhyP=CH,, 75%

DBU, MeCN, reflux 4) NH4F, 70%

75%

1) TPAP, NMO

2) N SPPh,
0

>

toluene, reflux

62%

Crimmins, M. T.; Mans, M. C.; Rodriguez, A. D. Org. Lett. 2010, ASAP
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Title paper: Revision of absolute stereochemistry

1) PhgP=CH,
2 HF
3) DMP [O]
79%

OAc
1) 9-BBN; NaBOj A
2)DMP [O] p-TsOH
71% 64%

Crimmins, M. T.; Mans, M. C.; Rodriguez, A. D. Org. Lett. 2010, ASAP
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briarellin J

originally proposed
structure

« X-ray structure of
the diol verifies
stereochemistry

* 15 linear steps
from previously
prepared oxonene

« The 'H and 3C
NMR spectra did
not match the
natural sample.
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Original structure
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Revised Structure
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Summary

* Crimmins has determined the absolute
configuration of several related diterpenes.

» Each family of diterpenes was generated
through a similar exo-selective Diels-Alder
cycloaddition

originally proposed
structure

* Provided a rational that fits the observed
nOe correlations, Overman’s synthesis,
and originally proposed biosynthesis.

» The Biosynthesis of this family has not
been confirmed.

revised structure
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Original characterization

« 13C NMR shifts 6 176.2 and 85.4
characteristic of seven-membered lactone
ring.

« 13C NMR shifts 8 91.9 and 80.6 which
correlate by HMQC to two oxymethine
protons identify the typical THF ring.

briarellin J

originally proposed
structure

* Observed nOe:
*C11 Me: H9, H10, H19
*Ac Me: H1, H19

« Not observed nOe: briarellin E
«C11 Me: H14 _
‘Ac Me: H14 (synthesis by Overman, 2003)
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