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Kinetic Control by Selection between Enantiotopic Protons
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Total Synthesis ot (-)-Slatramine tram (S)-Glutamic Acid

1. Retrosynthetic Scheme
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Key Intermediate 2
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Total Synthesis ot (-)-Slatramine trom (S)-Glutamic Acid

2. Highly Diastereoselective Disubstitution of a N,N-Dibenzyl-(S)-glutamindiol Dicarbamate
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Total Synthesis of (-)-Slaframine from (S)-Glutamic Acid

3. Bicyclizationand Final Steps
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Enantioselective Homoaldol Reaction of (E}-Crotyl Carbamate
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(S)-1-Lithiocrotyl Carbamate - Conversion into an Air- and Water-
Stable, Chiral Boron Homoenolate Reagent
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Synthesis 2004, in presso
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X-Ray Structure of [(CH3hSi(CHhOC(O)NiPr2Li(Sparteine)]

M. Marsch, K. Harms, O. Zschage, D. Hoppe, G. Boche*, Angew. Chem. 1991, 103,338-339.
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Configurational Stability of Lithiated 3,3-Disubstituted Allyl
Carbamates
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O~ ~~~ s O~ R O~

Geranyl-Cb (E) * -70. lo -40.0

in situ 41%,82% ee
15 min, -78°C 47%,73% ee
240 min, -78°C 85%, 16% ee
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Neryl-Cb (Z) @ = Li .H-sparteine in situ 43%, 76% ee
15 min, -78°C 75%,69% ee
240 min, -78°C 87%,12% ee

. No torsion of allylic double bond

. Medium configurational stability of the stereogenic center

(W. Zeng)
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Conclusions
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Enantioselective Homoaldol Reaction of (1-Cycloalkenyl)methyl
Carbamates
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Many further examples
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y-Lactonisation of Optical Active Homoaldol Adducts
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Synthesis of a 3,4-Divinylpyrrolidine via Asymmetric
Deprotonation and Cycloalkylation
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A. Deiters, B. Wibbeling, D. Hoppe, Adv. Synth. Cata/.2001, 343, 181.
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X-Ray Structure of the N,N-Dibenzylated Pyrrolidine
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(A. Deiters, B. Wibbeling)
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Synthesis of (-)-a.-Kainic Acid

Montserrat M. Martinez, Org. Lett. 2004, in presso
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Retrosynthesis of (-)-a.-Kainic Acid

Cyclization Step
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Synthesis of Key Intermediate

1) a) NEt3,CsHsCHO, rt OH
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Key Step: (-)-Sparteine-mediated Cycloalkylation
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Completion of the Synthesis to (-)-a.-Kainic Acid
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Completion of the Synthesis to (-)-a.-Kainic Acid
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NOE studies at low P show:

C2/C3 ~ trans configuration

C3/C4 ~ cis configuration
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[a]D20 =-14.3 (c 0.40, H2O)

Lit.2 [a]D20 =-15.0 (c 0.50, H2O)

NOE studies at low Tashows:

C2IC3 ~ cis configuration

C3/C4 ~ cis configuration

[a]D20 =-28.1 (c 0.30, CHCI3)

Lit.3 [a]D20 =+32.1 (c 1.20, CHCI3)
ent-20b

(M. Martinez)
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y-Deprotonation of 1-Phenyl-1-alkenyl Carbamates

First Results

Conclusions:

I i+ Enantiotopos differentiating
y-deprotonation with n-BuLiI
(- )-sparteine

ot Enantioenriched ion pair
is configurationally stable

ot Configurations stili unknown
at this stage

(M. Seppi)

D. Hoppe, Universitat Munster 23

Stereochemistry of Aldehyde Addition (1)
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Configuration of the Allyllithium Intermediate

OCb

Ph --L -;;;.-/
TiR7.~R~

R = NEt2, R1 = Alkyl, Aryl

:I:

c:::::>
T. OCb
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Transmetallation Li~ Ti in ali known cases: Inversion

liII~ Lithiumintermediate 2a has (S)-configuration

c+ (- )-Sparteineln-butyllithium removes
the y-pro-Rproton

CbO

JVT \ ..~R
Ph~

[1] Titanation, reviews: M. T. Reetz, Organotitanium Reagents in Organic Synthesis, Springer, Berlin, 1986;
.Organotitanium Chemistry": M. T. Reetz in Organometallics in Synthesis (Ed. M. Schlosser), Wiley, Chichester,

2002,817. (R. Kalkofen)
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Highly Stereoselective Homoaldol Reactions
-4-.-
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Angew. Chem. Int. Ed. 2004, 43, 1423-1427. (R. Kalkofen)
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Entry Aldehyde Product Yield[%] d.r. e.e. [%] [a 1"
- ..

o

d'H
fiY""V" 66 95:5 97 -135

Br -</

99:1 96 -73

99:1 95 -85



Enolization via abstraction of the most acidic proton.

Activation of the allylic protons.

Enantiotopos differentiation by n-BuLi/(-)-sparteine for R = Ar, or Me3Si.
Enhancement of the configurational stability in five-membered chelate.

Stereospecific SE'-substitutions (with few exceptions syn).
Inversion via Lirri exchange possible.

Liberation of the ketone from the enol ester (e.g. TMSOTf/Nu).
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Cyclization of Racemic Homoaldol Products - Cyclopropane
Carboxaldehydes

OH

R~ OCb

Tf2O,
2,6-lutidine

~
~OR

R = CH2CH2Ph 84% R = CH2CH2Ph 97%,89:11 trans/cis

R = C6H11 89% R = C6H11 97%, 98:2 trans/cis

R. E. Taylor, C. A. Risatti, C. Engelhardt, M. Schmidt Drg. Lett. 2003, 5, 1377.

D. Hoppe, Universitat Munster 28

Chiral Homoenolate Reagents via the Enol Carbamate Trick
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Synthesis of Stereohomogeneous Cyclopropanes (1)

(S. Brandau)

2.6-lutidine
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CF3S0 /0
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Synthesis of Stereohomogeneous Cyclopropanes (2)

(S. Brandau)

2.6-lutidine

R1~.(a~
CF3S0{"O O' ~

I ...1' R
Cb

e t&
-CF3S02, -CbCH2CI2. Tf20
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p,~~
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~ R ~

oyJ
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R4R -/
(R. Kalkofen)

Angew. Chem. Int. Ed. 2004, in presso
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Stereochemistry Course of the Cyclopropane Formation

(Based on Proposal of R. E. Taylor)

D. Hoppe, Universitat MOnster

(R. Kalkofen)
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Synthesis of Stereohomogeneous Cyclopropanes (3)

H
f7H3CH

CbO"". - e -

e (koCb
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Entry Starting Material Product Yield[%] e.e. [%] d.r.

"ilPh 98 91 98:2
1..-:: o

2
"[Ph

78 95 >98:2

"'rrPt1

3 '" '" 74 96 97:3
I // OH o

CbO CH,

Pt1J'''Y1H
4 HPh 58 87 >98:2

OH o

(R. Kalkofen, S. Brandau)
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Multiple Utilization of the Same Activating/Protecting Group

1. Activation by the carbamate group in the deprotonation step for the
homoaldol reaction

2. Oirecting of regio- and stereochemistry in the addition step

3. One-step liberation of the enolate and activation of the hydroxy group
by migration in the cyclopropane-forming step
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