2 Current Trends and Recent Developments

tagging, thissource of interferenceisavoided.
However, this approach is specific to peptide
libraries and is not necessarily applicable to
other typesdf combinatorial libraries.

Another approach that eliminates possible
interferencefrom the chemical tags, "'ratioen-
coding," hasbeen devel oped for the massspec-
trometric identification of bioactive leads us-
ing stable isotopes incorporated into the
library compounds (29, 34). Within theligand
itself, the code might be asingle-labeled atom
that isconveniently inserted whenever a com-
mon reagent transfersat least oneatomtothe
target compound or ligand. The code consists
of an isotopic mixture having one of the many
predetermined ratios of stable isotopes and
can be incorporated in the linker or added
through a reagent used during the synthesis.
The mass spectrum of the compound showsa
molecular ion with a uniqueisotoperatio that
codes for a particular library compound. For
example, Wagner et d. (29) used isotoperatio
encoding during the synthesisof a 1000-com-
pound peptoid library and wasabletoidentify
uniquely all the components based on their
isotopic patterns and molecular weights. Be-
causeisotope ratio codesare contained within
each combinatorial compound, a chemical tag
isnot required. The speed of M S-based decod-
ing outperforms most other decoding technol-
ogies, which aretime consuming and decodea
restricted set of active compounds.

Although combinatorial synthesis provides
rapid access to large numbers of compounds
for screening during drug discovery and lead
optimization, theselibrariesareusually based
on a small number of common structures or
scaffolds. Thereisaconstant need for increas-
ing the molecular diversity of combinatorial
librariesand finding new scaffolds, and natu-
ral products have alwaysbeen a rich source of
chemica diversity for drugdiscovery. Thetra-
ditional approach to screening natural prod-
ucts for drug leads uses bioassaysto test or-
ganic solvent extracts for activity. If strong
activity is detected, then activity-guided frac-
tionation of the crude extract isused toisolate
the active compound(s), whichisidentified us-
Ing mass spectrometry (including tandem
mass spectrometry and exact mass measure-
ments), IR, UV/VIS spectrometry, and NMR.
Recently, a variety of mass spectrometry—
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based affinity screening methods have been
developed to streamline the tedious process
of activity-guided fractionation. These ap-
proachesare discussed in Section 2.4.

Whether lead compoundsin natural prod-
uct extractsareisol ated usi ng bi oassay-guided
fractionation or mass spectrometry-based
screening, thereisa high probability that the
structure of the active compound(s) has al-
ready been reported inthe natural product lit-
erature. In such cases, the tedious process of
completestructureelucidation usingabattery
of spectrometric tools should be unnecessary.
| nstead, massspectrometry alone may beused
to quickly "dereplicate or identify the known
compounds based on molecular weight, frag-
mentation patterns, and elemental composi-
tion in combination with natural product da
tabase searching (35-39). Commercialy
available natural products databases include
NAPRALERT (40), Scientific & Technical In-
formation Network (STN) (41), and the Dic-
tionary of Natural Products (42). Because
some o these databases also contain UV/VIS
absorbancedata, it isalso advantageousto use
a photodiode array detector between the
HPL C and mass spectrometer to obtain addi-
tional spectrometric data during LC-W-MS
dereplication (36, 37).

2.4 Mass Spectrometry—-Based Screening

The earliest approaches to combinatorial syn-
thesisused portioningand mixing (26)and en-
abled the synthesisof combinatorial libraries
containing hundreds of thousands to millions
of compounds. Today, this approach remains
the most efficient method for preparing enor-
mous libraries of compounds. However, until
the mid-1990s, efficient screening techniques
did not exist to rapidly identify the "hits"
within large combinatorial mixtures. There-
fore, chemists were motivated to developways
to prepare large numbers of discreet com-
pounds using massively paralel synthess,
which could be assayed quickly for pharmaco-
logical activity using high throughput screen-
Ing one compound at atime. Recently, several
mass spectrometry-based screening assays
have been developed that are suitable for
screeningcombinatorial library mixtures, and
some are even useful for screening natural
product extracts which have aways been a





