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pattern and candidate structures. Although
rigorous, this approach was tedious and re-
quired optimization. Lesk (203) devised a
method that used the geometric attributes of
thequery to screen potential candidates. Sim-
ilarly, Jakes and Willett (204) proposed that
screens based on interatomic distances and
aom types could considerably augment
search efficiency. Furthermore, Jakes et al.
(205) showed that methods widely used in
two-dimensiona structure retrieval could be
goplied to three-dimensional searches, to re-
move the vast majority of compounds before
more rigorous comparisons. This was vali-
dated in test searches against a subset of the
CD. Thisconcept wasfurthered by Sheridan
et al. (200), whoincluded screensbased on aro-
maticity, hybridization, connectivity, charge,
podtion of lone pairs, and centers of mass of
rings. To contain this wealth of information,
an inverted bit map [the presence or absence
of afeatureis encoded as a 1 or 0 (bit) at a
particular location in a "keyword"] was em-
ployedfor highly efficient screening, hundreds
of thousands of compoundsin minutes.
Similar database searching methods have
bean incorporated into a number of current
databasesearchingsystems. Programssuch as
CAVEAT (206), ALADDIN (Abbott) (207),
3DSEARCH (Lederle) (208), MACCS3D
(209), CHEM-X (210), UNITY (211), and oth-
ers contain considerable functionality useful
for such an approach. CAVEAT (206) is de-
dgnad to assist achemist in identifying cyclic
structuresthat could serve as the foundation
for novd compounds. In particular, it alows
an investigator to rapidly search structural
databasesfor compoundscontaining substitu-
ent bonds that satisfy a specific geometricre-
lationship. ALADDIN (207), 3DSEARCH
(208), MACCS3D (209), and CHEM-X (210)
aresimilar,inthat geometricrel ationshipsbe-
tween various user-defined atomic compo-
nentscan beused asaquery toretrieve match-
ingstructures. Features havebeenincludedto
dlow the user to delineate molecular charac-
teristics (atom type, bond angles, torsional
constraints, etc.) toensuretheretrieval o rel-
evant compounds. Additional constraintshave
been incorporated into SADSEARCH (208) and
ALADDIN (207), including the consideration
o retrieved ligand-receptor volume comple-
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mentarity. Furthermore, CHEM-X (210) per-
forms a rule-based conformational search on
each structure in the database to account for
conformational flexibility. For a comprehen-
sivereview o three-dimensional chemical da-
tabase searching, seeMartinet d. (212,213).
Pharmaceutical companieshave developed
three-dimensional databases for their com-
pound files to help prioritize candidates for
screening (210, 214). An essential component
Insuch asystem isamethodfor assessingsim-
ilarity (212,215). Because most compound da-
tabases were entered as two-dimensional
structures, this has required conversion to a
three-dimensional format. Programs have
proved (197-199, 216) useful in generating
plausible three-dimensional structures from
the connectivity data, as reviewed by Sa-
dowski and Gasteiger (217). Because df thein-
herent flexibility in most compounds, the use
of a single conformation to represent the
three-dimensional potential for interaction of
amoleculeisaclear limitation. Develgpment
of three-dimensional databases with a com-
pact, coded representation of the conforma-
tional states available to each compound is a
logical next step. Efficient use of such a data-
base requires methods for evaluating three-
dimensional similarities. | n additiontoidenti-
fication of compounds that can present an.
appropriate three-dimensional pattern, com-
pounds must also fit within the receptor cav-
ity. Based on a shape-matching algorithm,
Sheridan et al. (200) screened candidate com-
pounds to select those whose volumes would
fit within the combined volumes of known ac-
tive compounds. Previoudly, this group used
(218) the same algorithm to help identify po-
tential ligands for papain and carbonic anhy-
drase, by screening compoundsfrom the CSD.
Screening of the active site of HIV protease
identified (219) haloperidol (Fig. 3.20) as an
inhibitor of the enzyme and provided a novel
chemical lead for further investigation. Burt
and Richards (220) introduced flexible fitting
of moleculestoatarget structure, with assess-
ment of molecular similarity as a means o
dealing with the conformational problem.
The use of preliminary screens can elimi-
nate the vast majority of compounds before
more rigorous, and computationally demand-
Ing, pattern-matchingcomparisons(212,213).





