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The Nobel Prize in Chemistry 2004

Discovery of ubiquitin-mediated protein degradation.
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Torreyanic and Isotorreyanic acid Konstantin Samarin
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Interesting Approaches
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Wiedemannic acid
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Indole alkaloids
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Mejia-Oneto J., Padwa A. Org. Lett. 2004, 6, 3241 — 3244,
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Methodology
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Cyclizations of Divinyl Ketones to Cyclohexenones

Mechanism:

Konstantin Samarin
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Key features:
- divinyl ketones ("Nazarov"” substrates)
- strong electron withdrawing groups => - disrotatory 6-electrocyclization
- sterically demanding Lewis acid

Magomedov N.A., Ruggiero P.L., Tang Y. Org. Lett. 2004, 6, 3373 — 3375.
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Cyclopropanation of Vinylogous Esters onstantin Samarin

Mechanism:
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Key features:
- Cyclopropanation of vinylogous esters utilizing Kulinkovich conditions
- non Lewis basic solvents secure cyclopropane formation
- inter- and intramolecular cyclopropanation are possible

Masalov N., Feng W., Cha J.K. Org. Lett. 2004, 6, 2365 — 2368. 16
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Oxidative Cyclization of Indole Derivatives onstantin samarin

Mechanism:
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Key features:
- Pummerer-like cyclization
- feasable route to spirooxindoles

Feldman K.S., Vidulova D.B. Org. Lett. 2004, 6, 1869 — 1871. 17
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One-Pot Synthesis of Methylenetetrahydrofurans

Possible mechanism Scope
STo NI M  Conditions: 10 mol% Zn(OTf), 10 mol% EtsN,
TfOZ"O / RT, 12h, neat

Et;NeHOTf fto.C
2
EtOZCj:@ °Tf

TfOZn / N
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d t
o/\

Key features:
- strong Michael acceptors

- Zn(ll)/Amine-Catalyzed Coupling

Nakamura M., Liang C., Nakamura E. Org. Lett. 2004, 6, 2015 — 2017. 18
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In Situ Oxidative Ring Cleavage of Isoxazolidines onstantin Samarin

Genera/ scheme:
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Key features:

- unactivated olefin

- silyl nitronate

- 1,3-dipolar cycloaddition

- some isoxazilidines are isolable
=>. 3-hydroxy tetrahydro-furanes(-pyrollidines)

Roger O.-Y., Durand A.-C., Rodriquez J., Dulcere J.-P. Org. Lett. 2004, 6, 2027 — 2029. 19
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Cross-Coupling of Cyclopropyl Trifluoroborates Konstantin Samarin

General scheme:

1) pinacol R

R
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o]
C:H
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Key features:

- readily avalaible cyclopropyl trifluoroborates
- Suzuki-Miyaura cross-coupling

- retention of configuration by coupling

Fang G.-H.m Yan Z.-J., Deng M.-Z. Org. Lett. 2004, 6, 357 — 360. 20
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Proposed mechanism: Catalyst 130
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Key features: \/\/‘_J,/
- effective elongation of terminal epoxides 128 99%

- high regio- and sterioselectivity 99%

Schmidt J.A.R., Mahadevan V., Getzler Y.D.Y.L., Coates G.W. Org. Lett. 2004, 6, 373 — 376. 21
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Cp2Ti[P(OEt)3]2-promoted cyclopropanation/olefination Konstantin Samarin

General scheme: Scope
Conditions: Cp,TiCl,, Mg, MS 4 A, P(OEt);, RT

TiCp,
(\I Cp2T|C|2 /JI\ (\I
S. .S Ph
///;>< AN > ij;;>k<k__/ﬁ_
l Ph\/\/< e
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Q O<L
—_—
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phv\/: é ?\O V\/< )J\/ 7 1.,
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Key features:
- trialkylsilyl-1,3-dithianes as substrate
- via titanium ca-(silylethynyl)-carbene complexes

Takeda T., Kuroi S., Ozaki M., Tsubouchi A. Org. Lett. 2004, 6, 3207 — 3210. 22
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Dichloromethane Activation. Methylenation of Ketones Konstantin Samarin

THF

Scope
Conditions: TiCly (2 equiv.), Mg (8 equiv.), DCM/THF, 0 °C

141 142

85% 85% R 143

R = COOH (85%)
)I\/\ R = COOMe (88%)
SOZTOI

145 R = Me (61%)
144 82% 90%

Key features:
- easy procedure/common reagents

- enolizable and sterically hindered substrates underwent facile methylenation

Yan T.-H., Tsai C.-C., Chien C.-C., Cho C.-C. Huang P.-C. Org. Lett. 2004, 6, 4961 — 4963. 23
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Dichloromethane Activation. Methylenation of Esters Konstantin Samarin

Scope
Conditions: TiCly (2 equiv.), Mg (8 equiv.), DCM/THF, 25 °C

( )

o o o
Wom é/\/lom OMe
1 46 92% 1 47 840/0 1 48

(TiCly4 (1 equiv.), Mg (4 equiv.),

DCM/THF, 0 °C)
q y,
Ph\)L 75% Ph\JL
R = Me (88%)
OR R Bn (90%)
= iPr (87%)

Key features:
- fine tuning of reaction conditions enable differentiation between
keto and ester functionalities
- stericaly demanding ester do not undergo methylenation

Yan T.-H., Chien C.-C.,Tsai C.-C., Lin K.-W., Wu Y.-H. Org. Lett. 2004, 6, 4965 — 4967. 24
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Questions
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