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I Asymmelric Ketone a-Alkylation

» Ketone c-alkylation Is a fundamental synthetic transformation
« Azaenolates are often used In place of enolates:
« Enhanced nucleophilicity
« Greater regloselectivty for C-alkyiation
« Potentlal for asymmetric inductlon using chiral amines and thelr derivatives
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I Reglochemisiry of Bisalkylation:

+ Sequential bisalkylation of ketones/dialky! hydrazones via kinetic deprotonation gives
d, o' ~regiochemistry
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I Complex Induced Syn-Deprotonation (CIS-D)

« 0, a—Bis-alkylation of N-sulfonyl hydrazones Is known — syn-dianion effect

ayn-dianion offect . syn-dianion effect

$0;0-Tol / ?ng-Tol 5C,p-Tol / $0;p-Tol 80;pTo
N:, L ooB N- Ny ,—Bu N N

configurationally stabie configurationally stable

« Can we mimic the syn-dianlon effect using a neutral coordinating element (e.g.,
neutral lone palr)

+ Potentially simplified approach since dianion not required

» Similar complex-induced proximity effects are known (e.g., directed ortho-lithiation)
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l Asymmetric Ketone o-Alkylation
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SAMP/RAMP Limitations Possible Solutions
« Dialkyl hydrazones are weakly acldic mmmsd  » |ncorporate an electron withdrawlng
(LDA, 4 to 16 h) ’ group
» Extreme low temperature (- 110°C) wemmaly- o Cenerate a more tightly chelated aza-
needed for alkylatlon selectivity enolate intermediate
* Auxiliary removal/frecycling is difficult vammads o Eliminate “amine” function

+ Large scale applications are not pragctical wmmmif- | arge scale applications will be possible

tight chelation == alkylate at less extreme lemperatures m

etthaneced acidity = rapid deprotonalion
over a range of temperature




I ACC Auxiliaries — Proof of Goncept

3-pentanone
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Non-oxidative auxlllary cleavage
with quantltatlve recovery
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« Alkylation at temperatures up to 20 °C
without erosion of stereoselectivity

« Large scale appllcations may be
possible

« Preliminary test reaction conducted on
10 g scale:
» 94% vyield of ketone
+>00:1R:8
= 97% recovery of auxillary




I ACC Auxiliaries— Sgope, Stereochemistry; and.Evidence of CIS-D.
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I ACC Auxiliaries - Stereachemical Model

syn—orientatlon =» CIS-D
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I ACC Auxiliaries ~ Stereochemical Model
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I ACC Auxiliaries ~ Asymmetric o;a-Bisalkylation:
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Regioselectivity of Monocalkytation
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B 4cc awtiarios - Asymmetric a,o-Bisatkytation

Stereo- and Regloselectivity
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+ CIS-D completely overrides the inherent preference of LDA to remove the
most acldic proton
» Attempts to effect third a-alkylation not successful ~ CIS-D breaks down

B 4cc ausivaries - ct5-pin Activateat Ketones

a,a-Bisalkylation of a-Phenylacetone
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» CIS-D completely overrides the inherent preference of LDA to
remove the most acldic proton

Alkylation via SAMP Hydrazone
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