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El Libraries Exist (Electron lonization) for GCMS

NIST has 163000 compounds
Wiley7/NIST 317000 compounds

Pallisades 437000 compounds

Only Small MS/MS Libraries Exist for LCMS

NIST has a library of about 1700 compounds

MS/MS/MS Libraries have been suggested



Applications where MS/MS mass
spectral libraries are of interest

1. Environmental Samples
2. Forensics/Toxicology

3. Endogenous Metabolites
4. Natural Products

5. Binding Studies
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“Partition”

Partition saves the best ten modular structures



Find heavy atomcompositions
of the cells
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Find heavy atom compos tions
of the groups

Eliminate redundant groups
Compare heavy atom
compositons

Compare heavy atom compositions of subfragments (cells)



Modular structures derived by partitioning

Generate all theoretical
fragment ions

Compare heavy atom
compositions
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Computerized molecular structure

H, Break every combination
of the bonds

H H, O .
H, Find heavy atom
H compositions

of the groups

Databases can be searched by comparing the set of modular structures (left)
derived from the mass spectral data to molecular structures (right) in the database.
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Xemilofiban: Searching PubChem

840 compounds within 7.5 ppm of exact mass
671 compounds with the same formula

Rational Numbers Search Results

Score Compound
74 PubChem ID# 60957 xemilofiban
74 PubChem ID# 10451025 enantiomer of xemilofiban
74 PubChem ID# 10361038 racemic xemilofiban
66 PubChem ID# 9946860
6 PubChem ID# 8754555
6 PubChem ID# 8145626
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D-(+)-2-PHOSPHOGLYCERIC ACID SODIUM HYDRATE, MFCD00150613
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Advantages of Using an Index of the MDL®
Available Chemicals Directory (ACD)

. Widely available, high quality database

. Over 300000 compounds indexed by exact mass
(C,H,N,O,S, P,F,Cl, and Br) with MW between 85 and 999

Indexed by “LCMS expected masses”: over 40000
compounds converted from salts/hydrates/quaternaries

. Search results can be imported directly into
DiscoveryGate ™

. Virtually all matching compounds can be conveniently
purchased for subsequent comparison to unknowns
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Fluconazole

70.0392 12 307.1 100
121.0442 2 308.1 16.9
127.0349 12
139.0354 3 09115
141.0522 11
151.0351 9
169.0457 70
200.0616 4
220.0679 85
238.0793 100
289.1010 3

307.1113 16



Fluconazole “FragSearch” Results

Number of compounds in the Available Chemicals Directory with a similar molecular weight:
277

Cell Set Formula

1 C13H12N601F2
2 C13H12N601F2
3 C13H12N601F2
4 C13H12N601F2
5 C13H12N601F2
6 C13H12N601F2
7 C13H12N601F2
8 C13H12N60O1F2
9 C13H12N60O1F2
10 C13H12N60O1F2
11 C13H12N601F2
12 C13H12N60O1F2
13 C13H12N601F2
14 C13H12N601F2
15 C13H12N601F2
16 C13H12N601F2
17 C16H11N6F1
18 C13H12N601F2
19 C13H12N60O1F2
20 C13H12N60O1F2
21 C13H12N60O1F2
22 C16H11N6F1

Rational Numbers Search Results

Score Compound
126 MFCD00274549

The maximum possible score for this search (assuming all formulas above are identical):
638



a https:/ /www discoverygate.com — MDL Database Browser — Microsoft Internet Explorer
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Conclusions

Accurate mass fragmentation data can be used
to generate modular structures.

Modular structures have enough information to
compare to molecular structures.

Molecular structure databases can be indexed
for LCMS and effectively searched with mass
spectral fragmentation data.
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