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Felkin-Ahn and Chelation Control

By: Dilesh Patel, Matt Bai and Bhumit Patel

Felkin-Ahn model:

In Felkin-Ahn model, a nucleophile comes from the least hindered side. The best way to do Felkin-Ahn
model is to draw a newmen projection. Then have the nucleophile attack from the smallest group.

Felkin- Ahn model example:
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Here, the model shows that the nucleophile prefers to attack from the least hindered side.
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Inspection of 3D models indicates that attack trans to the t-butyl

group (equatorial attack) 1s less hindered:

More hindered approach

Less hindered approach

"BU\M This explains why large nucleophiles

attack that face selectively.
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Chelation Control:

In Chelation Control there is always a lewis base or lewis acid is present. Example: Lewis Bases are
OR', NR2' or SR' and lewis acids are Li+, MgX+, Zn+2. Since lewis base is present the double bonded

oxygen and lewis base form a ring with lewis acid.

Chelation Control example:
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Next slide shows that when a Lewis-base or Lewis-Acid is present, Chelation Control gives the major
product, by forming a ring in transition state and Felkin- Ahn models fails.
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carbonyl additions for further clarfication

Nu
El H
) H
OMe
R \k
““\() Lt

Mo ,‘ln( )

/ i

Br

SN u

that the product stereochemistry will favor formation of the undesired diastereomer.

Felkin-Anh

Chelation
Control

Nu
Et H
-l
(8] Fl
OMe
Me H
|
Q. Lt
-
8 Nu
I

copyrighted by harvard university (icg.harvard.edui~chem30handouts/Handout01 pdf)

I'he carbon framework of the product given above can be derived Trom the Grignard addition of homoallvlmagnesium
bromide 1o the aldehyde obtained from Swern oxidation of the given aleohol. Felkin-Anh (R .
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Under conditions of chelation
control (i.e. Grnignard), however, the product desired will be favored. See Lecture 3 handout on stereoselectivity of

\
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In General: How to choose between Felkin-Ahn and Chelation

Control:
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in Additions to Carbonyls

Compare Ry, Rz, and Ry and

A Guide to Predicting Diastereoselectivity

classify them as Rygrge. Rmedium. and Rypall

| Felkin-Anh model |
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IsR|. Ry.0r Ry a Lewis base?
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Is there a chelating Lewis acid present ( M)?
(LA =Li'. MeX'. zn®", ete.)
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Chelation model |

Redraw the strocture, placing Ry on onz side of the plane of the carbonyl
and Ry, g and Ry onthe other side. with Rogan mext 1o Ry, Nucleophilic
attack will eocur anti to Ry, ata 1077 {Dunitzy angle to the carbonyl plane
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Nucleophilic attack will oocur on the feast findered tace of the carbonyl.
Forexample: il R; < Ry, nucleophili attack will occur on the same face
of the carbonylas Rg .

Redraw the compound as a chelated structure: M M
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Chelation hinders free rotation shout the C-C
bond, elfecuvely locking the structure in this
conformation.

T'ranslate structure from
the Newman projection:
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Metal salts are usually removed
by aqueous workup.
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THE END
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