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Chapter 1 The discovery and detection of isotopes.

The aim of this chapter is present a brief history of the impact of isotopic
labelling on the development of organic chemistry and biochemistry.
Some general principles are described concerning the selection of an
isotopie label Tor specific purposes and the underlying physical
metheds for their detection. A summary of the nomenclature of iso-
topically labelled compounds is given.

Chapter 2 Labelling compounds with carbon-13 and carbon-14.

The aim of this chapter is to describe and exemplily the major methods
for introducing a carbon-13 or carbon-14 label into an organic com-
pound. These include methods based on the use of the evanide ion,
organcometallic methods including the Grignard and Wittig reactions
and various carbonyl condensation reactions. The synthetic routes are
exemplified by the synthesis of biosynthetic intermediates such as
mevalonic acid and various aromatic and heterocyelic systems such as
the nucleic acid bases and intermediates in alkaloid biosynthesis.

Chapter 3 Labelling with deoterium and tritium.

The aim of this chapter is to describe general and site-specific methods
for introducing deuwterium and tritium into organic compounds.
The role of the kinetic isotope effect is described. Methods which in-
volve exchange reactions on aromatic rings and adjacent to carbonyl
groups and also decarboxylation reactions are exemplified. Reduction,
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Chapter 4 Stercochemical aspects of lubelling with hvdrogen isotopes,

The Cahn-Ingold-Prelog sequence rules for designating the stereo-
chemistry of chirally labelled centres are outlined. The stereochemical
oulcomes of reactions used to introduce a label particularly into eyelic
systems are outhned, These are exemplificd by the stereospecilic
introduction of labels inte the steroids and gibberellin plant hor-
mones., Methoeds for the preparation of the chiral methyl group and
various chirally labelled biosynthetic precursors such as mevalonic
acid, mopentenyl diphosphate and T-deoxy-p-xylulose are discussed,
in addition to the determination of the stereochemistry of hvdrogen
transfer from the micotmamide coensymes,

Chapter 5 The synihesis ol labelled amino acids.

The syntheses of amino acids containing both stable isetopes and
radioisotopes are described. The methods are divided imte those which
lead te the racemic amino acid and those which lead te enantio-
merically pure amimo acids, A number ol the methods mvolve a
comhbination of chemical and enzymatic methods.

Chapter & The labelling of some compounds ol pharmaceutical interest.
The isotopic labelling of pharmaceutical compounds is an important
requirement For establishing their metabolism. Strategies for intro-
ducing labels are exemplified by lidoeaine. some non-steroidal anti-
inflammalory agents, amphetamines, sullonamides, morphine and its
relatives, galanthamine, tropane alkaloids and tryptamine derivatives.

Chapter 7 Labelling compounds with the stable isotopes of mitrogen and
H‘;.}'E‘L']'I.

The organic chemistry of labelling of amine acids, nucleic aod bases and
other heterocyelie compounds with the stable sotope nitrogen-15 15
deseribed. The introduction of oxvgen-17 and oxvgen-1% into com-
pounds by pucleophilic substitution and the hvdrolvsis of acetals s re-
viewed. The preparation of chiral [""0."70.""O)phosphate is deseribed.

Chapter 8 Labelling compounds with isotopes of phosphorus, sullur and
the halogens.

The organic chemistry of labelling compounds with radioactive isolopes
of phosphorus, sulfur and chlorine s reviewed. The use of radio-
isotopes of iodine as therapeutic radiopharmaceaticals and in radio-
immunoassay is reviewed.

Chapter 9 Labelling organic compounds for diagnostic imaging,

The organic chemistry of labelling compounds Tor use in diagnosic
imaging techmgques such as positron cnnssion tomography (PET) and
single photon emission computed tomography (SPECT) 15 reviewed.
Methods for the rapid intreduction of carbon-11, luorine-18, nitro-
gen-13, oxvgen- 15, technetiom-%m and 1wodine-123 for these purposcs
are described.

The book ends with some conclusions and recommendations for further

sading concerning the material in the individual chapters together with
a glossary of terms used in isolope chemisiry,
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