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Multi-step Synthesis of Piperine

Name: Piperine
Molar Mass: 285.34 g
Melting Point: 130° C
Density: 1.25 g/mL
Boiling Point: Doesn't boil, it
decomposes

Background/Applications
• Alkaloid responsible for the
pungency and spice of black
pepper
• Piperine was discovered in
1819 by Hans Christian
Orsted, who isolated it from
the fruit of the piper nigrum
• can stimulate pigmentation
in the skin with exposure to
UVB light [2]
• Cognitive enhancing ability
on rats (not been tested on
humans) [3]
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Synthesis of Piperine

Experimental (Day 1)
Reflux under sunlamp for ~60min.
Simple distillation of 4mL CCl4
Color: red-orange solution (after
reflux)
Percent yield: 72%
Deviations from experiment (lit.):
No calcium drying tube
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NMR Analysis

Experimental (Day 2)
Refluxed reaction was vacuum
distilled to a dark (red-brown)
crystal precipitate
Using precipitate, another reflux
was done in conical vial
Reaction added to 3-necked
round bottom flask to stir for
15min. (with nitrogen line, and
stir bar)
40mL of cold water was added
and stirred for 15min.
Color: dark brown liquid
% yield= small liquid residue with
very fine crystals (no obtainable
yield)
Reaction mixture left overnight to
obtain crystals
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NMR Analysis

Experimental (Day 2-Day
6)
No luck obtaining precipitate day 2.
Crystals were to small to use
traditional vacuum filtration methods
Extraction was done using ~60mL of
DCM. Reaction was put in freezer
(didn’t work!).
TLC test with done using different
solvent systems. (DCM/Methanol)
Microscale column was used try and
separate the compounds (didn’t work
well)
STARTING OVER
In order to get to the source of the
problem, synthesis was restarted, only
the initial reflux was completed.
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Results
• Left Vial (Day 1): Crystal
product (Methyl 4bromo-buteoate)- Run
2
• Right Vial (Day 1):
Crystal product (Methyl
4-bromo-buteoate)Run 1

NMR Analysis
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NMR Analysis

Discussion/Error
• Similar results with Isolation of Piperine (~01% yield)
• Unreacted Material (i.e. N-bromosuccinimide )
• Filtration methods (i.e. filter paper)
• Nitrogen line setup (i.e. leaks and/or N2 flush)
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Satisfaction
• Very frustrating lab, but still fun
• Independent experimental procedures
• Relates to real chemistry synthesis
(troubleshooting)
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