Lewis Base Activation of Lewis Acids: Development of a Lewis
Base Catalyzed Selenolactonization
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Lactonization Reactions
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Selenolactonization:
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Development of Organoselenium Chemistry

Sharpless: Preparation of Allylic Alcohols:
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Campos, Clive: Cyclofunctionalization:
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Clive, Nicolaou: Selenolactonization:
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Recent Developments in Selentum Chemistry

Selenium catalyzed halolactonization:

Melissa Sprachman @ Wipf Group

Br cat, PhSeSePh
N 0] 0]
~.Ph *t 0
HOJJ\/\/ U CH4CN .
Ph

0
g PhSeSePh
R

~

ol =

0
SePh (5@
ph_Se\l @ PhSeSePh

@) J. Org. Chem. 2004, 69, 8979.

10/29/2007



Developments in Selenium Chemistry

Use of Enantiopure
Selenium Reagents:
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Initial Studies on the Mechanism of Selenolactonization
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--Based on initial observation of stereospecific
anti-addition of benzenesleneyl halides to alkenes
--Both the episelenurane and the seleniranium ion

have been isolated and characterized
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Proposed Mechanism of Selenocyclization:
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Lewis Base Activation of Lewis Acids
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Activation of a Selenium Electrophile?
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Development of a Lewis Base Promoted Selenolactonization

Initially studied reaction:

PhSeCl Ph, 0

Ph”-"CO,H )/\%o
CH,Cl,

PhSe

--Benzeneselenyl chloride reacts with
olefins spontaneously at cryogenic
temperatures

--Competitive pathways of seleniranium
ion trapping and reversible formation of
seleniranium ion exist

---> Choice of Leaving Group is Critical
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Finding a Feasible Lewis Base Activator

o Lewis Base Ph
(0.10 equiv) ©, -0
Ph™ X-"SCOH + [::iN—SePh - L}:o
CH,Cl,, 23 °C
3 3h PhSe
entry Lewis base catalyst yield,* %
1 (MeaN)sP=0 55
2 (MeaN)sP=S 89
3 (MeoN)sP=Se 95

**Use of softer chalcogens enhanced reaction efficiency: Reaction times ranged from
3 h with HMPA to 10 min with thiophosphoramide to < 5 min with selenophosphoramide!
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Survey of Lewis Bases
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Mechanistic Insight: Observation of an HMPT-Selenium Adduct

o CD,Cl, 0
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Prior to Olefin Coordination Either...
1.) Ionization of the N-Se bond to form a contact ion pair or

2) Activation of the succinimide LG to form a selenium cation

Role of the Carboxylate Proton:

O
S OR conditions Ph., o
PR 4 [ N SePh CH,Cly, 23 °C L): ©
0] b 3h PhSe
6 2
entry R conditions yield,” %
1 H (1) 1.0 equiv of DTBMP, 0
0.1 equiv of (MegN)sP=Se
2 SiMes (15) 0.1 equiv of (MegN)sP=Se 0
3 SiMes (15) 1.0 equiv of AcOH 13
4 SiMes (15) 1.0 equiv of AcOH, 91

0.1 equiv of (MeaN)3sP=Se
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Postulated Catalytic Cycle Based on Collective Data
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Recent Developments in Electrophile-Promoted Cyclizations
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Summary and Outlook

-- Lewis base catalyzed selenolactonization was performed, and viable proof for reaction
intermediates was established.

--The successful suppression of the background reaction and rapid turnover rate make asymmetric
modifications a possibility.

-- The inherent toxicity of selenium may prove a barrier in the overall utility of these transformations;
however, the concept of Lewis base activation of electrophiles is worthwhile.
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Development of a Lewis Base Promoted Selenolactonization

PhSeCl Ph,
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--Benzeneselenyl chloride reacts with olefins spontaneously at cryogenic temperatures

--Competitive pathways of seleniranium ion trapping and reversible formation of
seleniranium ion exist

---> Choice of Leaving Group is Critical
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