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Enantioselective Access to 2,7-Cis-Disubstituted
Oxepanes: Formal Synthesis of (+)-Isolaurepan

Carreno, M. C.; Des Mazery, R.; Urbano, A.; Colobert, F.;Solladie, G. Org. Lett. ASAP
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Retrosynthetic Analysis of (+)-Isolaurepan
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(+)-isolaurepan
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Carreno, M. C.; Des Mazery, R.; Urbano, A.; Colobert, F.;Solladie, G. Org. Lett. ASAP
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Reductive Etherification of Carbonyl Compounds

Et3SiH (1.0 equiv), TMSOTT {10 mol%) O/O\O
CH,Cls, 0°Cto RT, 2 h; 93%
MesSiH (1.1 equiv), TMS-I (5 mol%)

OEt
+ TOTMS O/
CH,Cly, 0°C to RT, 2 h: 91%

Sassaman, M. B.; Kotian, K. D.; Prakash, G. K. S.; Olah, G. A. J. Org. Chem. 1987, 52, 4314.

Et3SiH (10.0 equiv), Et3SiH (10.0 equiv),
O TMSOTF (1.0 equiv), TMSOTI (1.0 equiv), Q
Ph 0 Ph Ph

O
OH © CH.Cl3, 0 °C, 15 min; 90% CH.Clz, 0 °C, 15 min; 88% HO

Nicolaou, K. C.; Hwang, C.-K.; Nugiel, D. A. J. Am.Chem. Soc. 1989, 111, 4135.
Nicolaou, K. C.; Hwang, C.-K_; Duggan, M. E; Nugiel, D. A.; Abe, Y.: Bal Reddy, K.;
DeFrees, S. A.; Reddy, D. R.; Awartani, R. A.; Conley, S. R.: Rutjes, F. P. J. T.:
Theodorakis, E. A. J. Am. Chem. Soc. 1995, 117, 10227. (Brevetoxin B}

O

Et;SiH, TMSOTY m
R/U\‘%\(\somol A SOpTol
OH R = aryl, alky! O
n=1,23

Carreno, M. C.; Des Mazery, R.; Urbano, A.; Colobert, F.; Solladie, G. J. Org. Chem. 2003, 68, 7779.
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(-)-Centrolobine

/@O”\@
0 OH

*isolated from the heartwood of Centrolobium robustum and from the stem of
Brosinum potabile

*structure elucidation by total synthesis of the racemic methyl ether-1964

*revision of absolute configuration-2002

Isolation: De Albuguerque, |. L.; Galeffi, C.; Casinov, C. G.: Marini-Bettolo, G. B. Gazz. Chim. Ital. 1964, 287.

Galeffi, C.; Casinovi, C. G.; Marini-Bettolo, G. B. Gazz. Chim. ltal. 1965, 95.
Aragao Craveiro, A.; da Costa Prado, A.: Gottleib, C. R.; Welerson de Albuguerque, P. C. Phytochemistry 1970, 9, 18609.

Alcantara, A. F. de C.; Souza, M. R.: Pilo-Veloso, D. Fitoterapia 2000, 71, 613.
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Retrosynthetic Analysis of (-)-Centrolobine

O O O OH 9 .
. r S“‘\
R 0 ",,,/\©\ > /© 0 ,_’,¢O > W \p_rol
~0~ \/: OH ~0 Y
3

(-)-centrolobine (1) 2

Colobert, F.; Des Mazery, R.; Solladie, G.; Carreno, M. C. Org. Lett. 2002, 4, 1723.
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First Enantioselective Total Synthesis of (-)-Centrolobine

) ||.‘\\'-

/S"pToI
(+)-(R}
J:l LDA, THF, -78 °C i/\/i)\/ﬁ?”\-. DIBAL/ZnBr,, THF: 0 OH O .
S‘ o — . I“\\'
~pTol S<
oo 2) KoCOs5, acetone, RT Moo 80%, de > 98% MeO prol
3) MesS0y, reflux; 82% 5 [5(R), S(R)]-6

1) .OMe
HN HCI

Me
AlMeg, CH,Cly 9 OH @ -
reflux; 93% /@)J\/\/!\/S..NO,
2) pMeOCgH4MgBr e

3
Et,O/THF, reflux; 71%

Coloben, F.; Des Mazery, R.; Solladie, G.; Carreno, M. C. Org. Lett. 2002, 4, 1723.
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Completion of the Total Synthesis of (-)-Centrolobine

o oH O . TMSOTY (1.0 equiv) 5
g EtaSiH (7.0 equiv) O I
.DTO| O‘n 0 y ‘pTol
0 s CHoCl,, 0 °C, 15 min ~0 ,

1) TFAA, 2,4 6-collidine O Ph;p/_@OBn O
MeCN, 0 OC Lo o .,,'¢O Br- _ /© O -.,'/‘-LLL
\O/© n-Buli, 0 °C; 96% ~0 Q

2) NaHCOs; 82%

Ha, Pd/AO4 O g linear steps

50 bars, RT; 93% /@ 0 /\©\ 26% overall yield
from glutaric
~0 OH J

anhydride

{-)-centrolobine (1)

Colobent, F.; Des Mazery, R.; Solladie, G.; Carreno, M. C. Org. Lett. 2002, 4, 1723.
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Retrosynthetic Analysis of (-)-Centrolobine:
Potential Reductive Etherification Reactions

Route B 0O
> Ar ?
SiR;

Ars

(-)-centrolobine (1)

Evans, P. A.; Cui, J.; Gharpure, S. J. Org. Lett. 2003, 5, 3883.
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Proposed Catalytic Cycle for the Reductive
Etherification Process

1/10/04

B[x"";
/x\ RSSIH "_“"\.! , ff‘-.__\’
| ]\ - R:SiX + Bi e
L AR Lk e :{ x
R'™ "0 YR R O 'R?
H o HX —— s
' ~ el ' SiR,
N R,SI0SIR, AN
RgblH - 'l".
i' 5 . \
| HHSICIH ;
A oo Ot
R 0T R q o R
vy i SiRg %
: |
\ !
. P H __10 e {"
RySiX —- \ - y
3 3 l '#l \L“-‘ FARY

A e = e Joodon 7 NRsix
R;SiOH«" ™ R 07 TR?

Evans, P. A;; Cui, J.; Gharpure, S. J. Org. Lett. 2003, 5, 3883.
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Stereoselective Synthesis of (-)-Centrolobine

1) (R)-BINOL, Ti(O'Pr),

OHC Allyltributyltin

1) Grubbs i, ArCOCH=CH,

—_—

2} TESOT(, 2,6-Lutidine

2) cat. RhCI(PPhg)s, Ho, PhH: 74%

OTBS CHQC|2; 77%

2 3

95% ee
O 10 mol® BiBF3

AT o Et3SiH (1.4 equii)»

TES MeCN, RT; TBAF

93%
OT8S
4 1
Ar = pMeOCGH4

5 linear steps
93% overall yield
from 2

Evans, P. A;; Cui, J.; Gharpure, S. J. Org. Lett. 2003, 5, 3883.
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Prins Cyclizations with Acetoxy Ethers

)\ hexanes. =5to 0 “C
PR Y07 """ ph 72% Ph YT " ph
(H)-8, 87% ee 3

Br
l SnBry (2.2 equiv)
OAc — /5\
CH,Cl,, ~78 °C ]\
Ph o/l\/\ Ph Prh 0" " P

i S
(F)-8, 872 ee 74%, B87% ee

Marurnoto, S.; Jaber, J. J.; Vitale, J. P.; Rychnovsky, S. D. Org. Lett. 2002, 4, 3919,
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Partial Racemization in a 2-Oxonia Cope Allyl
Transfer Reaction

| cat, TMSOTH ‘i\

SCHLC
PhCH- H,Q,HS Shelio 4 ,L
pn” "oH  CHCl; —78 70 HO™ ™" ph
(S)-1, 917 22 (5)-2
iy copudv nb sl copuy ol alihe e ]e e ol (528
] ool Y 2
2 [ 5 K 0
IO 1.1 {0
| Al | 1 FRL

CVIChIN weere e determined A or e alde Ry e wos consumed within
ks, " The eos were deterimined e GO analysis o a Chraldes y- 1A
Caltimnn. < In these reactions. 1S oqiny of TNISOTT was used.

Marumoto, S.; Jaber, J. J.: Vitale, J. P.; Rychnovsky, S. D. Org. Lett. 2002, 4, 3919.
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Ud .~ OH HO _ud
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L-(4) L-(S)

Ud __OH HO, Ud

H +  OHOUd === OHOud + ﬁ
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Synthesis of (-)-Centrolobine Via a
Segment-Coupling Prins Cyclization Reaction

1) (S)-BINOL, Ti(O'Pry,
allyltributyltin, 79%, 94% ee

CHO
OAc SnBry, CHoCly, -78 °C: 84%
o 2) DCC, DMAP, o
s 4-(BnO)CgH4CH>CHoCOLH: 94%
5 3) (a) DIBAL-H, -78 °C; (b) Ac,0, 10 3 OBn
DMAP, pyridine; 94%
Br Br

1) BusSnH, AIBN (cat.)

(j 1) KoCOg, MeGH, reflux O PhCHj, reflux; 86%
/@ A ,/\©\ 2) Mel, KQCOS, acetone; 85% /@o" o) /\@\ 2) Hg, 10% Pd/C: 72%
TsO OBn MeO OB

n
4 5

_ 8 linear steps
(-}-Centrolobine (1) 30.5% overall

yield from 2

Marumoto, S.; Jaber, J. J.; Vitale, J. P.; Rychnovsky, S. D. Org. Lett. 2002, 4, 3919.
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Synthesis of (-)-Centrolobine Via a Direct
Alcohol-Aldehyde Prins Cyclization Reaction

(S)-BINOL, Ti(O'Pr)y,

O/CHO allyltributyltin; 99%, 94% ee
cl

6

SnBr4, CHQC!Q, -78 °C to -30 OC; 73%

1) BugSnH, AIBN {cat.),
O PhCHa, reflux; 86% g
L oo
2) Pdp(dba)s, +BUO 0B
cl 0B

n 2-(di-tert-butylphosphino)biphenyl,

n

S NaQ-Bu; 82% 10
1) TFA, CHoCl, _
2) Mel, KoCQg3, acetone . 7 linear steps
(-)-Centrolobine (1) 30% overall
3) Hz, 10% Pd/C; 57% yield from 6

Marumoto, S.; Jaber, J. J.; Vitale, J. P.; Rychnovsky, S. D. Org. Lett. 2002, 4, 3919.



