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Applications



Importance of Stereochemistry in biology 

(R)-flurbiprofen(S)-flurbiprofen

Ras GTPase Cysteine protease

Nature is very specific



Importance of Stereochemistry in biology 

L-Glucose D-Glucose

“A Natural Way to Stay Sweet”

https://spinoff.nasa.gov/Spinoff2004/ch_4.html

Dr. Gilbert Levin



Reduction of camphor - overview

Characterizations?

1H-NMR

IR

Melting point

GC-MS

Number of H

Functional groups

Structure

Separation, molecular weight

Chemicals

Camphor (200mg, 1.3 mmol)

Methanol (5-7mL, Solvent, BP: 65oC)

NaBH4 (200mg, excess)

Water (6-8mL)

CH2Cl2
Na2SO4

Glassware/Equipment 

25 mL Erlenmeyer flask

Stir bar

Ice bath

50 mL Buchner flask

Stir plate



Reduction of camphor - overview

Characterizations?

1H-NMR

IR

Melting point

GC-MS

Number of H

Functional groups

Structure

Separation, molecular weight

Diastereomers have different physical properties, so they show different peaks on GC



Reduction of camphor - overview

Chemicals

Camphor (200mg, 1.3 mmol)

Methanol (5-7mL, Solvent, BP: 65oC)

NaBH4 (200mg, excess)

Water (6-8mL)

CH2Cl2
Na2SO4

Glassware/Equipment 

25 mL Erlenmeyer flask

Stir bar

Ice bath

50 mL Buchner flask

Stir plate

NaBH4 reacts strongly with water to produce hydrogen gas

Methanol is flammable

Quick reaction – don’t need reflux condenser

Want to isolate any borneol/isoborneol/camphor present, don’t want to remove any of these 
with recrystallization

When reaction over, add water as an “anti-solvent” to precipitate all organics

Safety and Practical



Reduction of camphor - Video



GC-MS Review

GCsample

compound a

compound b

compound c

MS

spec a

spec b

spec c

separation

data: GC graph

Interpretation: # of compounds retention time

bp comparison composition of sample

characterization

data: mass spec (MS)

Interpretation: molecular weight

fragmentation pattern



GC-MS Review

Retention time = identity of compounds

Number of peaks = number of components

Size of peaks = amount of compounds in the sample



Mass Spec

GC-MS Review



NMR
Chemical shifts of solvents:

water: singlet at 1.5

DCM: singlet at 5.3

acetone: singlet at 2.1

chloroform: singlet at 7.2

• Enantiomers have identical chemical shifts.

• Diastereomers may show different chemical shifts, likely to be similar

• Borneol vs isoborneol – look for CH peak around 3-5 ppm



Reading list

• https://spinoff.nasa.gov/Spinoff2004/ch_4.html‘Fake’ sugar

• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6270224/#:~:text=C

amphor%20was%20used%20as%20a,corpses%20before%20shrou

ding%20%5B6%5D.

Camphor history and uses

• https://www.weforum.org/agenda/2020/03/a-visual-history-of-

pandemics
History of pandemic


