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Tropylium lon Mediated a-Cyanation of Amines
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Previous Amine Oxidations Reports

Iminiums traditionnal approach: carbonyl-amine condensation
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«challenges in terms of scope, efficiency and substrate compatibility. »




Previous Amine Oxidations Reports

Iminiums traditionnal approach: carbonyl-amine condensation

R1
\ H+ \ +
NH + . N—
/ -H,0 /

R2

«challenges in terms of scope, efficiency and substrate compatibility. »
< Alternative: amine oxidation.

Main promoters are TM, DDQ, PhI(OAc), and singlet oxygen.

For a review on amine oxidation see

C.-J. Li Acc. Chem. Res. 2009, 42, 335.




Previous Amine Oxidations Reports

ThlS Work: tropylium ion. @ x » Gm-electron aromatic system

= first prepared by Doering and Knox in 1954
GilToosill TPBF,: 60€/58

troepylium ion « gramatic carbocation
For a review on tropylium ion see
F . Pietra Chem. Rev. 1973, 73, 293.




Historical Tropylium Reports

The Cycloheptatrienylium (Tropylium) Ion

By W. vox E. Doermncg! anp L. H. Kxvox
RecEIVED APRIL 8, 1954

Thermal elimination of hyvdrogen bromide from dibromotropilidene produces eyeloheptatrienylium bromide, the structire
of which follows from its salt-like character, its hvdrogenation to eycloheptane and its conversion by phenyllithium to 7-
phenvlevcloheptatriene. This stable cation is the parent of a new aromatic system which has been foreshadowed theoretic-

ally by the molecular orbital treatment of aromatic character and experimentally by the behavior of tropone, tropolone and
azulene,

W. v. E. Doering, L. H. Knox J. Am. Chem. Soc. 1954, 76, 3203.




Historical Tropylium Reports

Reactions of the Cycloheptatrienylium (Tropylium) Ion

By W. vox E. Doering! axp L. H, Kxox
RECEIVED JUNE 235, 1956

The tropylinm ion, whose preparation has been made more convenient, reacts as an clectrophilic reagent with the bases
water, hvdrogen sulfide and ammonia to give ditropyl ether, sulfide and amine, respectively, with the bases acetamide,
benzamide and succinimide to form the N-tropyl derivatives and with eyanide ion to give tropy] eyvanide which can be hy-
drolyzed to an amide identical with Buchner’s norcaradiene carboxamide and which reacts with phenylmagnesium bromide
to give desoxvbenzoin., The tropylium ion is converted both by chromic acid and silver oxide to benzaldehyde. In a re-
action of some theoretical significance because it probably proceeds by way of the cyeloheptatrienyl (tropyl) free radical,
tropylium ion is reduced by zinc dust to ditropyl.
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W. v. E. Doering, L. H. Knox J. Am. Chem. Soc. 1957, 79, 352.




Historical Tropylium Reports

Action of some bases on the tropylium cation

S. G. McGEACHIN

Department of Chemistry, University of Alberta, Edmonton, Alberta
Received September 3, 1968

The tropylium cation has been treated with the hindered bases triphenylmethyl sodium, 2,6-dimethoxy-
phenyl lithium, and 2,4,6-tri-f-butylphenyl lithium to give substituted cycloheptatrienes. Where possible
its reaction with tertiary amines follows Reaction Scheme 1 to give immonium salts which can be
hydrolyzed to tropylated aldehydes and ketones. Its reaction with trimethylamine gives the quaternary
ammonium salt which on exposure to the atmosphere is decomposed to trimethylammonium fluoborate
and a mixture of tropone and ditropyl ether.

Canadian Journal of Chemistry, 47, 151 (1969)

(C;H,),CH Et

S. G. McGeachin Can. J. Chem. 1969, 47, 151.




Historical Tropylium Reports

Hydride Transfer. Reactions of Triphenylcarbonium
Fluoroborate and Triphenylmethyl Bromide with Tertiary Amines

Rarer Damico axp C. D, Broabbpus

The Procter and Gamble Company, Miam? Valley Laboralories, Cincinnat?, Ohio 45239
Received February 7, 1968

Trnalkylamines undergo hydride transfer reactions with triphenylcarbonium fluoroborate and triphenylmethyl
bromide in chlorinated hydrocarbons, acetonitrile, excess amine solvents, and diluents at room temperature. If
an amine contains only « hydrogens the corresponding ternary iminium salt can be isolated. When g-hydrogen
atoms are present the intermediate ternary iminium salt reacts with tertiary amine to produce an enamine and
amine hydroanion salt. Enamines transfer hydride ions very rapidly to triphenylcarbonium fluoroborate and

t-répheny]meth}'l bromide. A mechanism is proposed to account for high yields of amine hydroanion salts and
triphenylmethane from reactions of trialkylamines and trityl salts.
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This Work
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Subtrate Scope Studies
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Subtrate Scope Studies
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Oxydative Aza-Cope Rearrangement
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Mechanistic Analysis
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Mechanistic Alternatives
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Tropylium ion mediated o-cyanation of amines.

N Me X Me .
SN _ VA‘NJ\( 23°C, 0.25 h

. 73% viel
iBu Me KCN iBu Me 3% yield

© Broad scope of amine oxidation (13 total substrates).

® Resulting iminiums undergo salt metathesis with cyanide (+ 1 aza-
Cope rear. example).

© It produces aminonitriles.

Byproducts are simply:
» cycloheptatriene (volatile hydrocarbon)
« potassium tetrafluoroborate (water-soluble).




©  Thank you STeRéo! ©



http://www.ism2.univ-cezanne.fr/equipes/stereo_bbq_08juillet10.htm
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