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Abstract: The molecular target of rapamycin (nTOR) cell sighaling ‘REDUCTIVE AMINATION’ Claudina inserts a sample into the 500 MHz
pathway is believed to be important in the process of cancer cell growth and ' NMR to obtain TH NMR (proton) and 13C
proliferation.!2 Chemical compounds that would inhibit the mTOR pathway USING SODIUM TRIACETOXY BOROHYDRIDE NMR (carbon) spectra to help identify the

chemical structure of our product compound.

might be expected to suppress tumor growth and thus would potentially be
hew drug candidates for the treatment of cancer in humans. Our project
Involved the synthesis and purification of an organic chemical "

compound believed to be one In a series of MTOR Inhibitors. This project W
o
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taught organic chemistry laboratory technigques including solvent selection,
thin layer chromatography (TLC), organic chemistry reactions, reaction
mechanisms, column chromatography, proton NMR {("H NMR), and

citronellal

Chemical Formula: Cypll g0

carbon NMR ('°C NMR). Ultimately, compounds prepared in this project PR
will be tested for activity in a cellular assay of mTOR pathway activity.? Elemental Analysis: C, 77.87: 11, 11.76: 0, 10,37
T gﬂ;{;ﬂ*ﬂﬂ;ﬂf}ﬂ;ﬁ}gﬁ 1 and IGF-2) 2.01g (1mol citronellal/154g) = 0,013 mol
N o

NaBH(OAc); L/‘ Ch : o :
emical Shift: Electronegative atoms
CHCly, reflux s d cause de-shielding so resonances occur
lriﬂl":!:*:ﬂ:f:ll!“i"“‘ downfield. Electropositive atoms cause
Elemental Analysis: C, 80.31: H, 13.00: N. 6.69 shielding so resonances occur upfield. The

1.646¢ ( 1 mol 8-1/209.57¢) = 0.00789 mol

Theoretical Yield = 0.013 mol
Actual Yield = 0.00789 mol
% Yield = (0.00789 mol/ 0.013 mol) x 100% = 60.7%

Nuclear Magnetic

(n + 1) rule: Splitting depends on the
number of neighboring protons ‘'n” and
follows the (n + 1) rule. Proton NMR (1H)

focuses on hydrogen atoms. Carbon NMR

(13C) focuses on carbon 13 atoms. Our
spectra support the proposed structure.

protein
kinases

rapamycin
binds to mTOR,
likely a protein kinase

2 nucleus

transcription, translation,
expression

In the cell, mTOR is a serine/threonine protein kinase that regulates cellular signaling that leads to cell growth, cell
proliferation, cell motility, cell survival, protein synthesis, and transcription. Rapamycin inhibits these processes by
binding to mTOR and interfering with cellular signaling.

Solvent properties and thin layer chromatography (TLC)

» Studied relative density of volatile organic solvents

» Studied relative polarity and water miscibility of solvents

» Studied hydrophilic and hydrophobic properties of solvents
» Choose TLC mobile phase based on these properties

Methanol — highly polar, water miscible
Ethanol — highly polar, water miscible

Ethyl Acetate — non-polar, not water miscible,
less dense than water

Toluene — non-polar, not water miscible,

less dense than water

Chloroform — non-polar, not water miscible,
more dense than water

» TLC plate has a highly polar silica gel
stationary phase

» TLC plate Is developed in a chamber with a
solvent mobile phase

» TLC plates were developed using

9% NH,:MeOH/CHCIl, mobile phase

*» TLC helps determine reaction progression

and compound purity

Carlos and Katia prepare TLC chambers that
contain the organic solvent mobile phase. TLC

plates spofted with our compound mixture are
developed in the chambers and then visualized by

UV light and PMA stain.

Claudina performs silica gef
column chromatography. A
sofvent mobile phase selected
by TLC analysfis effects
resolution of our product
mixture and we obfain a
puttfied product compound.

reaction mechanism:

Kalfa performs rotary
evaporation. A vacuum pump
Is used to create reduced
pressure and effect a vacuum
distilfation to remove solvent
and concentrate our purified
product.
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'Reductive amination' reaction of g o
A pyrrolidine (an amine) with citronellal 0
(an aldehyde) in the presence of sodium H
triacetoxyborohydride (NaBH(OAc),). Ca rbon (1 Sc) N M R
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