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e |solated from a fungus strain Virgaria
Nigra, in Japan

e PAF antagonist ICso=17 nM (epinephrine)
e TNF antagonist, 100% inhibition at 2.1 nM
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OH oH e 2 total syntheses (Baran (2009), Barriault
Vinigrol (2012)), 21 publications (approaches) and 8

Ph. D. dissertations

Isolation: Hashimoto M. et al, J. Org. Chem. 1987, 52, 5292.
For a review: Barriault, L.; Tessier, G. Org. Prep. Proc. Int. 2007, 39, 311
“The Conquest of Vinigrol: Creativity, Frustration and Hope »
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1) Hanna, I. et al. J. Org. Chem. 1993, 58, 2349. 2) Hanna, |. et al. Org. Lett. 2003, 5, 1139. 3)
Hanna, I. et al. J. Org. Chem. 2009, 74, 9337.
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Corey and Goodman, Ph. D. thesis 2000
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Corey and Palani, unpublished results
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Paquette, L. A. et al. J. Org. Chem. 2003, 68, 6096. 2) Paquette, L. A. et al. J. Org. Chem. 2005, 70,
510. 3) Paquette, L. A. et al. J. Org. Chem. 2005, 70, 514.
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- R=H, 86%
PhMe, 180 °C

R = CH(CHa),, 0%
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Morency, L; Barriault, L. Tetrahedron Lett. 2004, 45, 6105
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Morency, L; Barriault, L. J. Org. Chem. 2005, 70, 8841
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Barriault, L.; Grisé, C. M..; Tessier, G. Org. Lett. 2007, 9, 1545
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Other Approaches uOttawa
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Grisé, C.; Tessier, G.; Barriault, L. Org. Lett. 2007, 9, 1545

o o)
— Me ~
A o N (o]
=~ + —» = —
— —> y o
/
HO NM
NMe e
o) o)

Fallis, A. G.; Souewha, M. Org. Lett. 2007, 9, 5163

X X
OH 1050 ! 0
— 105°C OH Grob's fra%
/ 3
/

Baran, P. S. et al AC/IEE 2008, 47, 3054
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DP . o ) .
HOWO S . Meo\N\OPlv Proprionic aC|d> ! OPiv . OPiv
oM neat, 135 °C \£1: 3 1
e 62% o
MgBr
DPSO 1) Pd(OAc,), dppb ~ HO 1) Swern °
1) PtO, ZnBr,, THF 93% 2) CH,=CHMgBr
EtOAc, 88% OPiv - ; OPiv THF, -78 °C o — ; OPiv
/
2) ';';"}/"DS, PhNT, 2) TBAF, THF 63% 3) Swern
o TfO 80% (3 steps)

Christiane Grisé and Jason Poulin
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o)
OPiv SnCl,, DCM opiv CH2=PPhy OPiv
—_— —_—
78°C H H
Piv up (80%) Piv up (72%)
12 steps  Piv down (78%) Piv down (74%)

Christiane Grisé and Jason Poulin
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Christiane Grisé and Jason Poulin
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Davis ox. 60%
—»
2) ,N=C=O
X

3) PtO,, H>
99% (2 steps)

Christiane Grisé and Jason Poulin
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Christiane Grisé and Patrick Levesque
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Christiane Grisé and Patrick Levesque
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LAH (20 equiv), ether
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25°C to 40°C

57%

Christiane Grisé and Patrick Levesque
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Christiane Grisé and Patrick Levesque
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Dibal-H (5 eq.), ether

-78°C to 25°C

LDA (20 eq.), THF
-

25°C

88%

Christiane Grisé and Patrick Levesque
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Christiane Grisé



Proposed end game
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1) AI(OiPr),, tol, 80°C, 58%

2) Ac,0, NEt,, DMAP (cat),
DCM, 97%, (dr = 2:1).

OAc

Christiane Grisé
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o,
OH 1) TBSCI, Et;N, 88%
2) MCPBA 80%
e,
OTBS o,
LiNE,
OH
KOtBu, THP OH ................. >
rt, 74% (~ 1:1) N OH
OH
o
OTBS
OH

Christiane Grisé, Jason Poulin.



Proposed End Game uOttawa

'/ op, 1) Dibal-H
-
2) TPAP, NMO
87% (2 steps)

o)
M e
) 1) Cl3 N“
(0] then A|203
. 2) PtO,, H,
OH 99% (2 steps)

Only one regioisomer ! (> 10:1)

Jason Poulin
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r; KHMDS,
o Davis ox.

THF (65%)

%

0
OCONH,

Only one stereoisomer ! (>10:1)
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Jason Poulin
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Ph3P=CH2

84%

Jason Poulin

Final Stretch

1)  SnBuj .
Pd(PhgP), LiCl
/ THF 80%

2) TBAF, THF 65%

OPiv

HO

PtO,, H,

-

EtOAc, 0 °C

1) Swern
n 2) CH,=CHMgBr
OPiv THF, -78 °C
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3) Swern
4) SnCl,, DCM
80% (4 steps)
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OPiv

OPiv (up) (99%, 25:1)
OPiv (down) (99%, 6:1)

(o)
OPiv
’

13 steps

&' o

Alfa (PtO,) = 30-70%
Aldrich (PtO,) = 0%
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SnB
DPSO ) P e pgpnge), Lot MO 1) Swern ©
THF 80% . 2) CH=CHMgBr i
OPiv .~ ; OPiv."THF,-78°C OPlv
/i r
2) TBAF, THF 65% = 3) Swern
TfO 4) SnCly, DCM 13 steps
80% (4 steps)
PhyP=CH, PtO,, Hy ‘ .
e OPiv - OPiv OPiv
84% EtOAc, 0 °C
OPiv (up) (99%, 25:1) Alfa (PtO,) = 30-70%
OPiv (down) (99%, 6:1) Aldrich (PtO,) = 0%
1) Dibal-H, DCM
DPSO -78 °C, 94% DPSO
2) ArCO,H, DIAD
PhgP, THF OPiv
d - /
~ OPiv 3) NaOH, MeOH/THF .y
70% (2 steps)
i 4) PivCl, EtsN, DMAP
Jason Poulin DCM, 95%
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"' - N-Me-morpholine ‘
OPiv CAN, MeCN/DEM OPiv > OPiv
o o PhMe, 90°C
H W H 60% (over 2 steps) H
HO,C (o) o
(0] (0] 2
14 steps >< g 3 16 steps

1) Dibal-H (99%)
2) Rh ()

A. Szumny and C. Wawrzenczyk Synlett, 2006, 1523

4,
4,
4

OH

OH

Jason Poulin



Final Stretch uOttawa

L’Université canadienne
Canada’s university

><o..,,©11 DIB/I, ~ o) o)
o™ OH cyclohexane, rt l\)\; /\OJI\H

1 1

Suarez, E.; et al. Angew. Chem Int., Ed, 1992, 31,772

Jason Poulin
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OPiv L-Selectride> opiv  DIB/l> OPiv
THF, -78 °C H cyclohexane rt
99%
Oo- CHO
16 steps .
reduction

DIB/l, o) (o)
> Y
0“" cyclohexane, rt l\)\ /\OJI\ H .

OH

Suarez, E.; et al. Angew. Chem Int., Ed, 1992, 31,772 OH
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Jason Poulin 23 steps
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1) Dibal-H )
OPiv ) > OBn Br oH > OBn
2) BnBr, NaH K>CO; EtOAc MS 4A rt,
90% (2 steps) 75 % Br 100% (conv.)
N\ _0
N/
1) HCOpH, COMT
OBn NMM, DMAP 73 /o> OBn 1) Hy, Pd/C o
—»
2) COCIz, EtsN 65°/O 2) TPAP
OH 3) AIBN, HSnBuj; OH
NH Toluene, 110 °C OH
2 quant. 23 steps

1) Vyas, D. M.; Chiang, Y.; Doyle, T. W. Tetrahedron Lett. 1984, 25, 48. 2) Maimone, T. J., Shi, J.;
Ashida, S, Baran, P. J. Am. Chem. Soc. 2009, 131, 17066.

Jason Poulin
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e canatene

LDA, Davis ox
o THF, -90°C 0 1) H2H-NHTSA|’
> - > / OH
40% (62 brsm) = 2) %‘I_LI' (()5);30'“"’) >
. 2
o dr >10:1 OH OH
Vinigrol
24 steps

Poulin, J.; Grisé-Bard, C. M.; Barriault, L. Angew. Chem. Int. Ed. 2012, 51, 2111.
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Poulin, J.; Grisé-Bard, C. M.; Barriault, L. Angew. Chem. Int. Ed. 2012, 51, 2111.



