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Abstract Results & Discussion
Flash chromatography, first introduced in 1978 by W. C. Still, as a rapid alternative to gravity . . _ Flash SFC achieved 94% analytical HPLC purity for N-benzylideneaniline while reducing
column chromatography, has become an indispensable tool in organic synthesis by enabling Flash SFC Offers Faster and More Efficient Purifications Compared to solvent consumption, collected fraction volumes, and post-purification evaporation

faster purification and higher experimental throughput. For nearly five decades, flash
chromatography has enabled efficient reaction cleanup and rapid progression of synthetic
campaigns. However, as synthetic programs accelerate and molecular complexity increases,
traditional flash chromatography is increasingly constrained by purification time, solvent

consumption, and operational efficiency. OH Nie
Flash Supercritical Fluid Chromatography (Flash SFC) represents an evolution of flash N
purification workflows designed to address these limitations while preserving the simplicity and Y + #

Traditional Flash Chromatography

requirements compared to conventional flash purification approaches. Normal-phase
flash chromatography required TEA additives for resolution, whereas Flash SFC achieved
excellent separation without basic modifiers. Reversed-phase flash chromatography
resulted in partial hydrolysis of the imine product under agueous conditions, highlighting
a potential limitation for moisture-sensitive compounds. The combination of high purity,
reduced solvent usage, and preservation of product integrity demonstrates the potential

decision making familiar to synthetic chemists. Flash SFC utilizes supercritical CO, as the of Flash SFC as an effective alternative to traditional flash chromatography workflows.

primary (weak) mobile-phase component in combination with an organic co-solvent as the
strong solvent. The low viscosity and high diffusivity of the CO,-based mobile phase enable
operation at substantially higher flow rates than conventional flash chromatography, resulting in Benzaldehyde Aniline N-benzylideneaniline

significantly shorter purification times while maintaining resolution and fraction purity for NP-Flash Purification of Crude

routine small-molecule separations. N-benzylideneaniline
The combination of increased flow rates and enhanced mass transfer efficiency enables Flash 12mg Crude e 0.12
SFC to support rapid synthetic iteration without compromising chromatographic performance. Reaction & E ///m
In addition, the reduced reliance on organic solvent—often resulting in 50-90% lower solvent Mixture e [Tl e 0.1
usage compared to traditional flash methods—provides an inherent sustainability benefit | 0 08
without altering established purification strategies. As demands on throughput and efficiency ‘
continue to rise in modern organic synthesis, Flash SFC offers a practical pathway for faster, 8 .06
more efficient purification aligned with evolving laboratory workflows. ‘Et '
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Crude N-benzylideneaniline® was purified using Flash SFC, normal-phase flash chromatography
(NP-Flash), and reversed-phase flash chromatography (RP- Flash). Purification performance was 0
evaluated using run time, solvent consumption, collected fraction volume, evaporation — 0 0.5 1 1.5 2 2.5 3 3.5
requirements, and product purity. Purified fractions were analyzed by analytical HPLC to assess - - -0.02

purity and residual starting-material contamination. Separation conditions and chromatographic ® [' © cv
parameters for each purification workflow are provided in the associated figure captions. CCINTEY/ SFC COME/ M

N EXTG E N Figure B: 5-407 Ethyl Acetate/0.17% TEA in Heptane/0.1% TEA gradient at 40 mL/min over 3.75 CV on a RediSep
Gold 24 g silica column. Tinted windows represent collected fractions. Mass spectrometric detection was not

observed because triethylamine (TEA) suppressed ionization.
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_ . _ , Figure A: Flash SFC purification of N-benzylideneaniline (MW: 181) on a RediSep Gold® 24 g silica column using a gradient -0.05
Flash SFC demonstrated a rapid and e_f_ﬁC'ent alternative to conventional flash Cchromatography of 5-10% IPA over 15 column volumes (CV) at 50 mL/min. Shaded regions indicate the collected fraction windows. Cv
for the purification of crude N-benzylideneaniline. The Flash SFC method achieved 947% product N-Benzylideneaniline eluted at approximately 7.5 CV., yielding a product fraction with 94% purity. Fraction purity was
purity while eliminating the need for triethylamine (TEA) additives that were required for determined by ESI-MS in positive ionization mode using MeOH 0.1% formic acid as the carrier solvent, with detection at _ ] ] , ] . . ,
normal-phase flash chromatography. Avoiding TEA simplifies method development, improves m/z 182 (IM+H]+). Figure C: 5-100% Methanol/0.1% TEA in Water/0.1% TEA gradient at 40 mL/min over 23 CV on a RediSep Gold

15.5 g C18 column. Tinted windows represent collected fractions. N-benzylideneaniline was not detected due

compatibility with mass spectrometric detection, and eliminates the need to remove basic . .
to hydrolysis in the aqueous mobile phase.

additives from purified fractions. Comparison of Crude Sample Purification

Compared to both normal-phase and reversed-phase flash chromatography, Flash SFC provided Volume (ml) 0 100 200 300 400 500 500 |
the fastest purification, the lowest solvent consumption, and reduced fraction volumes. These
advantages translated directly into shorter solvent evaporation times and increased laboratory

Analytical HPLC of Collected Product Fractions
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throughput. The use of CO; as the primary mobile-phase component significantly reduced Solvent Usage 2000 | —Flash SFC Peak 2214 nm —— Flash SFC Peak 2 254 nm
organic solvent usage while maintaining excellent chromatographic performance and product Volume (mL) — NP- Flash Peak 1254 nm Benzaldehyde 254 nm
- ' ' ' : 2500
recovery. In contrast, reversed pha;e flash chromgt.ography_ resulted in partial hydrolysis of the Fraction Volume o P 1ona T /\
Imine product under agueous mobile-phase conditions, while Flash SFC preserved product
2000 Aniline 214 nm — Crude 214 nm

Integrity throughout purification.

Overall, Flash SFC preserves the simplicity and scalability of traditional flash purification while Purity 1500
offering substantial benefits in speed, solvent reduction, operational efficiency, and cost. The
combination of high-purity isolation without TEA additives, reduced solvent handling requirements,
avoidance of hydrolytic degradation, and faster sample processing positions Flash SFC as an

effective alternative to traditional flash chromatography for synthetic chemistry workflows.
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: . : _ _ Figure D: Analytical HPLC (Heptane : IPA with 0.125 TEA) of the collected product fractions. Both 214 nm and 254 nm
Technology: Gaithersburg, MD. Aniline (CAS 62-53-3). https://webbook.nist.gov/cgi/cbook.cgi?lD=C62533 (accessed 2026-08-19).

UV data is shown. Flash SFC and NP-Flash show excellent purity at 254nm. However, analysis at 214 nm revealed
increased aniline contamination in the normal-phase flash fraction, whereas the Flash SFC fraction maintained
higher purity.
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