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Flow Chemistry

The practice of performing chemical reactions under flow conditions
has risen significantly in recent years, allowing the development of

sustainable, safe and efficient processes, as well as an easier scal

e-up

and a more accurate control of reaction conditions with respect to
batch procedures. Additionally, the combination with solid-supported

catalysts allows the reuse of the catalytic species avoiding
recovery and recycle step.?
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Enantioselective
Aldehydes a-Alkylation

The development of an efficient catalytic enantioselective a-alkylation
of carbonyl compounds has been a challenging task for a long time.

Among the strategies to perform this reaction, the novel synt

netic

methodology employing stable carbenium ions, promoted by

MacMillan imidazolidinone chiral organocatalyst, proved to
reliable reaction to obtain a-alkylated products in high yields
great enantiomeric excesses.?
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Synthetic Applications

Organocatalytic
Packed-bed Reactors

The enantioselective a-alkylation of aldehydes with benzodithiolylium
tetrafluoroborate promoted by chiral imidazolidinones was studied.
Reagents were fed continuously through a Syringe Pump to two
packed-bed reactors (R1 and R2) filled with polystyrene-supported and
silica-supported MacMillan catalysts.?

Stainless steel HPLC columns (length = 6 cm, V.= 0,75 cm?3) were used
as “homemade” continuous-flow reactors.

Polystyrene (prepared by polymerization of imidazolidinone
O monomer, divinylbenzene, AIBN, toluene and dodecanol)

R1:

Silica (prepared by grafting of imidazolidinone monomer
onto commercial silica)

R2:

Continuous-Flow Alkylations

The first example of stereoselective alkylation of aldehydes in continuo
was developed. Excellent enantiomeric excesses and remarkable
productivity were achieved at room temperature, showing the great
applicability of the continuous-flow system. Best results were obtained
with polystyrene packed-bed reactor R1.
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Flow-rates ranging from 0,1 to 10 mL/h were employed; residence
times of 4 minutes only were reached thus leading to high productivity
without affecting the stereoselectivity.

Alkylation of aldehydes with 1,3-benzodithiolylium tetrafluoroborate offers the possibility to perform a reductive removal of benzodithiolyl moiety
thus affording enantioenriched a-methyl derivatives, key intermediates for the synthesis of natural products and biological active compounds.*
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