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Novel diterpenoid isolated in 1987 by
Ando and coworkers at Fujisawa
Pharmaceutical Co. from fungal strain
Virgaria nigra, isolated from soil

Vinigrol

D —
10 pm

Virgaria nigra also found
in US, Canada, and Cuba

Biological activity: antihypertensive, inhibition of platelet aggregation
(rabbit and human), induces contraction of aortic smooth muscle (rat)
through Ca?* ion channel agonist activity, TNF antagonist for possible
treatment of endotoxic shock, inflammation, muscle atrophy,
progression of ARC to AIDS, autoimmune diseases, arthritis...

J. Antibiot. 1988, 41, 25 — 30 and 31 — 35.
Org. Prep. Proc. Int., 2007, 39, 311 — 353.

Publication breakdown: 16 studies toward, 4 dissertations, 8
patents, 1 review, 0 total syntheses.

collected at the foot of Mt. Aso, Japan:

1. TBSCI

_—

2.BzCl

proof of absolute configuration

J. Org. Chem. 1987, 52, 5292 — 5293.

embedded core structures:

=

decahydro-1,5-butanonaphthalene cis-decalin

bicyclo[5.3.1Jundecane bicyclo[5.3.1Jundecane
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Proposed biosynthesis by Corey and Goodman:

PPO I

S. N. Goodman, Ph. D. Dissertation
Harvard University, 2000

geranyl geranyl pyrophosphate

pseudopterosin

aglycon

lcycl, .2 TIPSO <

Corey biomimetic approach:

OMe ™

OH .\\H 1. NaIO4
2. Na,CO3
_— >

3. Al,Oj (36%)

OLi

1 Phs K _ome o

B ———————

2. KOH, EtOH (58%)

PhS
(13 steps from citronellal)

HO
0 LA
~—%—— TIPSO

A. Palani, Harvard University, Unpublished results in:

S. N. Goodman, Ph. D. Dissertation, Harvard University, 2000
Mehta's bicyclo[5.3.1]Jundecane:
A MgBr

_—

(80% 7:3)

280°, neat
(73% 2:1)

H
_ >:0 N OH
280° -
neat
1. wet BF;Et,0 (76%)
2. MsCl, Pyr (71%)
H
— Synlett, 1996, 625 — 627
H
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Paquette first generation:

R

&

OTBS

(14%)

OTBS
CHO CNH o
C o A
- 0oTBS CHO
A
available in PhH, A OTBS
5 steps (84%) o)
1. KOH, DB18-Cr-6
(80%) 0
2. LDA, Mel (> 90%)
o 1.LHMDS,0 ‘C o)
Z>s0Ph H
~ ‘0, From MM2 calculations, AE;q, between
2.CaCOg, A placing substituents axial vs. equatorial
in A is 12.5 kcal/mol favoring equatorial
OTBS OTBS
(27%)

o = MgBr
78100°C OH
(53°/o +
29% diast)
OTBS OTBS
MgBr, =z
“Et,0 _X_~_OPMB
-78t00°C |
OPMB
KHMDS, 18-Cr-6
—_——

120 °C, (72%)
(83%, dr 3.2:1)

J. Org. Chem., 2003, 68, 6096 — 6107.

KH, 18-Cr-6
25 °C, (71%)

OPMB
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Paquette part deux:

TBDPSO'"

TBDPSO""
TBSO

TBDPSO

Grubbs | or Il
—X—

Grubbs | or Il
— K>

TBDPSO

1. DATMP, (98%)

—_—_—

2. Ac,0, py, (96%) TBDPSO""
TBSO

RCM
B

TBDPSO""
TBSO

OAc

OTBS

1. Se0, (69%)
2. MsCl (67%)
3. TBAA, A (92%)

OTBS

OAc

TBDPSO'"
TBSO

TBDPSO"

J. Org. Chem. 2005, 70, 505-509.

TBDPSO

Pagette generation two and three:
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OPMB , 0\\ _0
H,,
1.1 N HCI z . NayS,80-90°C
2. PPhy, I (91%) opv ="~ [ ~OPiv
- . (39 — 72%)
3.DDQ, H,0 TBDPSO
(quant) TBDPSO )
OPiv
KOH, CCl,
1. Swern (96%) . \ A
2. NaClO, (quant) Ohtsuka-Oishi ring contraction:
3. NaBH, (84%)
Q|
N [o)
LDA i HN ~OPiv
\ —_—
| s -78°C = s
z " / TBDPSO
I 4 .
@T o ICI o o OPiv
Chem. Pharm. Bull. 1983, 31, 454.
EtsN, A, (44%) o ~
S\/\
tBuLi or Zn @: CN
(o) (COCly, then N~
S
H \/\CN ‘.
. H/,‘
N~ KiCOs
] H
TBDPSO" -
(made analogously) MsO (2% at 57% conv.) TBDPSO
MsO
N° ;
-S
J. Org. Chem. 2005, 70,510 - 513 and 514 -518
TBDPSO
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Matsuda's SMI, approaches:

7 steps

Sml,, MeOH

D ——————

THF, rt, (85%)

CO,Me

Smil,

D ————
THF-HMPA
1t (98%)

OMOM

Synlett, 1996, 1057 - 1060.
Synlett, 1997, 219 - 220.

Tetrahedron, 1999, 55,14369 - 14380.

MgBr
o OPmB W cul \KO \%

2. I, MeOH O| 1.DMP (87%) 0]
PMBO — o - .
3. 2,2-DMP, n 2, =——TMS
PPTS, (65°/o) BULI TBAF
(62%)

lAIIyIBr, NaH

o

(quant)

180 °C, uw

PhMe, (80%) j I
2

jf° )
0 160 -200 °C

HO 0

o]
I

Tetrahedron Lett. 2004, 45, 6105 - 6107. H)\\fo 160-200°C HO
~ ——x—
°;

N
I
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Barriault second generation:

CO,Me

EtoN, (

COzMe 10 steps (o]
—_—
MgBr,*OEt, o

(78%) o\
OH )<

Cp2T|M92
(85%)

Barriault macrocyclization:

l THF (72%)

/,/

J. Org. Chem. 2005, 70, 8841 - 8853.

Barriault fourth generation:

Bn
L r
o \ J—
—_—
MgBr,+OEt.
™ OH 2 2

EtgN, (64%)

OTBDPS

. OTBDPS
uw, 170 °C VY

- 7 WOH o
o 7 NBn
o
OTES o
NBn
R (0]

OH

J. Org. Chem. 2005, 70, 8841 - 8853.
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Corey IMDA approaches:

OTMS
BF3-OFEt,
+ —_—
(B1%)
1. TMSCI, Imid
2. LDA, TMSCI
3. TMSOTf
(58%)
TMS

AN
= O OTMS
H =

OTMS
150 - 285 °C
or catalysts

OH

OTMS
only new product

CET or PET catalysts tried for DA: Ph

2
+o — CN | _
ArsN SbCl /©/ Ph”” 0" “Ph
+ —
Ar = 4-BrPh or 2,4-Br,Ph NC BAr,

chemical initiators PET initiator Ar = 3,5-(CF3),Ph, FsPh
PET initiator

OAc
MeO,C
4

0 OTIPS

/c°2Me
OR

OR'

CO,Me

Another Corey strategy:

X
O o
R —y Rl:,'}
Y Y Y/
OoP op OP op OP

S. N. Goodman, Ph. D. Dissertation
Harvard University, 2000

BSA, cat. KOAC

cat. (AllylPdCl),

—_—
dppp (72%)

AorLA

W'

,COZMe

OHco,Me
Y

OH
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Barriault assault:

OPMB CrC|3 CHl,

_0

2%

1. Grubbs Il (89%)

2. DiBAIH (73%)
-
3. VinylMgBr

4. TPAP, NMO (30%)

Org. Lett. 2007, 9, 1545 - 1548.

(ZOPMB

Hanna's advanced intermediate:

1.

2.

NC

e

—
—

¥
Cul, bipyr, Cs,CO3

90°C (83%)
i-BugAl, DCE

5 steps 02\ ; OH

1_o:<z>:0 TMSO
MgBr
l ﬁ (64%)

—_—
KH, 18-Cr-6 HO
_
THF, A (80%)

2. NaBH,, CeClg
. LAH (97%)

(60% overall)
2 aq. TFA (38%)
3. TESCI (58%)

OTMS

OMe

OMOM 1. MOMCI
2. LAH

B ——

3. KH, Mel

TFA, DCM
rt (62%)

MeO

OMOM OTES - Barton (71%)

2. H*, DMP (73%)
_—
3. LDA, TMSCI;
CHZO Yb(OTf)3
(50%) OH
J. Org. Chem. 1993, 58, 2349 - 2350.
J. Chem. Res. (Syn), 1996, 32 -33.

J. Org. Chem. 1997, 62, 5062 - 5068.
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1. PPh,, DEAD </ (o}
TMSO p-NO:BzOH 150 Si
2. K5COg, MeOH o _o ! HO )/ o
. —_——
OTMS 3. BI’CHZSiMGQC| %O w»
DMAP / (72%) -

P

HO ==

H,, Pd/C
BaS0, (91%)

Org. Lett. 2003, 5, 1139 -

(o]
o_ o0
X

1. BugSnH, AIBN
2. HyOy, NayCOs

1.2,2-DMP, CSA  TMSO
(67% 4 steps) o OH

2. POCIS, py (93%)

(76%)

KH, THF, A
(78%)

1142.

10

|

1. m-CPBA,
0°C, (95%)
-
2. Hy, RW/AIO4
(94% dr 2:3)

most advanced published
vinigrol intermediate

¥

x°
1. Hp, Rh/ALLO5

2. LAH
3. POClg, py (75%)




