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Design and Characterization of a Functional Library for NMR Screening

Against Novel Protein Targets
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Abstract: In the past few years, NMR has been extensively utilized as a screening tool for drug discovery using various
types of compound libraries. The designs of NMR specific chemical libraries that utilize a fragment-based approach based
on drug-like characteristics have been previously reported. In this article, a new type of compound library will be
described that focuses on aiding in the functional annotation of novel proteins that have been identified from various
ongoing genomics efforts. The NMR functional chemical library is comprised of small molecules with known biological
activity such as: co-factors, inhibitors, metabolites and substrates. This functional library was developed through an
extensive manual effort of mining several databases based on known ligand interactions with protein systems. In order to
increase the efficiency of screening the NMR functional library, the compounds are screened as mixtures of 3-4
compounds that avoids the need to deconvolute positive hits by maintaining a unique NMR resonance and function for
each compound in the mixture. The functional library has been used in the identification of general biological function of
hypothetical proteins identified from the Protein Structure Initiative.
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INTRODUCTION

High-throughput screening (HTS) is an essential
component of the drug discovery process where the success
of HTS is fundamentally dependent on the composition of
chemical libraries [1-5]. Significant effort by the pharma-
ceutical industry has been devoted to the accumulation and
design of these. libraries that may contain hundreds of
thousands of compounds. Historically, the compounds that
comprise these libraries may come from multiple sources
such as the synthetic effort of chemists, through acquisition
of chemical libraries, from natural sources [6, 7] and from
combinatorial chemistry efforts [8-10]. The advent of
automated technologies has allowed for these large chemical
libraries to be screened in a reasonable amount of time. More
recently, there has been an increase in effort to control the
composition of the screening libraries by maintaining
structural diversity and “drug-like” qualities [11-17]. There
has also been a great deal of interest in virtual screening
prior to any HTS or combinatorial chemistry efforts to
further guide the design of the screening library [18-22].
NMR has evolved as an invaluable resource in drug discov-
ery screening either as a validation of HTS hits or through
complimentary screening efforts [23-29]. Similar efforts
have been devoted to develop fragment based libraries that
capture drug-like characteristics where the size of the chem-
ical libraries are amenable to NMR-based screens [27, 30,
31].

In general, the receptor of interest in an HTS or NMR-
based screen is already well characterized before a drug
discovery effort is initiated. Nevertheless, pharmaceutical
companies are constantly searching for new protein targets
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that may lead to the development of novel therapeutics or
alleviate adverse side-effects [32]. The success of various
genomic projects has identified a wealth of potential
therapeutic targets [20, 33]. From the human genome alone,
30,000 — 90,000 proteins have been predicted [34, 35].
Unfortunately, only about 50% of these hypothetical proteins
can be annotated with a molecular function based on
sequence homology alone [36-38]. Traditional biochemical
methods for determining protein function are highly specific
and may take years to develop [39]. Recently, computational
methods have been developed to assign biological functions
to hypothetical proteins based on sequence, structure and
predicted ligand interactions [33, 40-43]. While these
computational predictions are efficient for genomic-scale
analysis, experimental results are still essential for validating
function. Additionally, the Protein Structure Initiative (PSI)
is supporting the development of high-throughput
technologies to expedite the process of determining a protein
structure by NMR and X-ray, where the availability of the
structure is expected to assist in the functional annotation of
hypothetical proteins. Our analysis of the literature suggests
that ~60% of the protein structures being determined by PSI
are novel folds that provide little to no insight into the
protein’s biological function, which is not surprising given
the general PSI target selection process [44].

NMR-based screening methodologies can be applied to
assign a biological function to these novel proteins identified
from PSI. The Functional Annotation Screening Technology
using NMR (FAST-NMR) annotates the general biological
function of novel proteins through the structural and
sequence analysis of protein-ligand interactions. By
experimentally identifying ligands with a known biological
function that bind to proteins of unknown function, by
identifying the protein’s active site from this interaction,
determining a corresponding co-structure of this protein-
ligand complex, and identifying a protein of known function
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that shares an active-site with a similar sequence and
structure, it will be possible to readily infer a general
biological function for these novel proteins. At the core of
the FAST-NMR methodology is the functional compound
library that has been developed to probe the function of
hypothetical proteins evaluated by PSI. This library is
comprised of functional ligands such as co-factors,
inhibitors, metabolites and substrates that are used to infer a
biological function through a binding interaction. The
chemical compounds that comprise the NMR functional
library were drawn from databases such as: BRENDA [45],
the cabinet [46], the KEGG database [47], MetaCyc
Metabolic Pathway Database [48], Protein Database [49],
and the WOrld of Molecular BioAcTivity (WOMBAT)
database [50]. The NMR functional library has been
compiled and used to screen novel proteins identified by PSI
for functional annotation. This paper describes the design,
composition, development and maintenance of the NMR
functional chemical library.

MATERIALS AND METHODS
Chemical Library

All compounds for the NMR functional chemical library
were purchased from Sigma Aldrich (St. Louis, MO).
Compounds are selected based on a number of criteria which
include the existence of biological activity, existence of a co-
structure in the PDB, likelihood of aqueous solubility (=100
uM), purity (= 90%), commercial availability (> 5 mgs) and
cost ($32 average to add a compound to the library). The
goal of the chemical library is to cover the diversity of
protein function. Thus, new compounds are identified and
added to the library based on unique interactions with
protein functional classes that are not currently represented
in the library. The compounds are dissolved in either D,O or
D¢-DMSO at a 20 mM concentration and are stored in 96
well plates in a -80°C dessicator. It is imperative that the
plates be stored in a dessicator, since De-DMSO is very
hydroscopic and water absorption may result in significant
changes in volumes and concentrations. Similarly, a frost-
free freezer will slowly evaporate samples dissolved in D,0,
changing the concentration and potentially causing the
sample to precipitate. The library composition, mixture
assignments and compound classification are listed in
supplemental table 18S.

NMR Data Collection and Analysis

The NMR samples contained 100 pM of compound, 5%
DMSO and 20 mM of d-Bis Tris buffer at pH 7.0. When
screening the library against a protein target, the NMR
sample also contains 25 uM of protein. The 1D 'H NMR
spectra were collected on a Bruker 500 MHz Avance
spectrometer equipped with a triple-resonance, Z-axis
gradient cryoprobe, a BACS-120 sample changer and Icon
NMR software for automated data collection. 'H NMR
spectra were collected with 256 transients at 298 K with
solvent presaturation of the residual HDO, a sweep-width of
6009 Hz and 32K data points and a total acquisition time of
11 min. Screening a protein target against the 113 mixtures
by 1D 'H NMR requires ~20.7 h of instrument time while
using 12.7 mg of unlabeled SAV1430, a 9kDa protein.
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The 1D 'H line-broadening NMR experiment is most
suited for the screening of large number of compounds using
minimal resources while providing binding information for a
wide-range of affinities. A protein-ligand binding interaction
is identified by a change in line-width or complete
disappearance of the ligands 'H NMR resonances in the
presence of the protein. This occurs because of the large
molecular-weight difference between the protein and ligand
and the corresponding difference in the T, relaxation time
and NMR line-widths. Essentially, a bound ligand acquires
the broad NMR line-widths of the large MW protein. The 1D
'H line-broadening NMR experiment identifies a protein-
ligand binding interaction for Kp's < ~20 mM [51, 52].
There is no effective limit for tight binders (< nM) since a
change in NMR peak intensity would simply be proportional
to the amount of added protein. The addition of 25 uM of
protein to 100 uM of ligand with a Kp < nM would result in
at least a 25% decrease in the intensity of the free ligand’s
NMR spectrum, which is easily observable by NMR for
identifying a binding interaction.

The NMR spectra were processed automatically using a
macro in the ACD/1D NMR manager (Advanced Chemistry
Development, Inc., Toronto, Ontario). The NMR data was
Fourier transformed, zero-filled, phased, and baseline
corrected. Each spectrum was referenced with the (2, 2, 3, 3-
D,) trimethyl-3 propionic acid (TMSP) peak set to 0.0 ppm.
S/N > 4 in the NMR spectrum was required to keep a
compound in the chemical library.

NMR Functional Library Database

A ChemFinder database (Cambridge Soft, Cambridge,
MA) with extensive structural searching and similarity
capabilities was developed to maintain, utilize and track each
of the compounds in the NMR Functional chemical library.
The database contains information about the compound’s
structure, experimental NMR spectrum, biological activity,
known protein targets, structures and binding pockets. The
database also contains practical information such as plate
and well location, Sigma-Aldrich catalogue number and
price. The ChemFinder database is interfaced with ACD/1D
NMR manager (Advanced Chemistry Development,
Toronto, Ontario) and RasMol [53] to display NMR spectra
and protein-ligand structures, respectively. The database will
be accessible through our web-site http://bionmr-c1.unl.edu/.

RESULTS AND DISCUSSION
Design of the NMR Functional Chemical Library

Prior efforts that have described the design of a
compound library for HTS or NMR screening have primarily
focused on drug-like features as a selection criteria. By
analyzing known drugs, a number of characteristics have
been identified that generally correlate structural features
with drug activity. These include “Lipinski’s Rule of Five”
that relate molecular-weight, cLogP, number of hydrogen
bond donors and acceptors with drug activity [16, 17]. This
analysis has been expanded to include features such as the
number of rings, rotatable bonds and the number of
heteroatoms [54]. Intrinsic to this approach to library design
is the ability to use structural descriptors to predict the
likelihood that a compound may be a drug. Therefore, it is
relatively straightforward to develop a software algorithm to



NMR Functional Library

analyze a virtual database of millions of compounds to
identify a subset of chemicals consistent with the identified
drug-like characteristics [55, 56). The limited accuracy of
these predictions are easily counterbalanced by a large
library size along with the expected goal of only identifying
a few compounds as drug leads for the project to be
successful [57]. Conversely, the design of a chemical library
with the goal of aiding in the functional annotation of a
protein is fundamentally distinct from a library designed for
drug discovery. The NMR functional library expands on the
library design proposed by Hajduk ef al. for drug discovery
efforts targeting hypothetical proteins [58]. The manuscript
by Hajduk er al. briefly describes assembling a list of 160
compounds corresponding to substrates, cofactors, and other
compounds known to bind proteins, where the compounds
are screened as singletons using a 2D 'H-""N HSQC NMR
experiment. Compounds that exhibit binding are then used as
initial leads in a drug discovery effort.

Similarly, essential to the design of the NMR functional
library is the knowledge that each compound in the library
has a demonstrated biological activity. Simply relying on
algorithms to predict the likelihood that a compound may
bind a protein and exhibit a biological activity would have
minimal value in assigning function to a hypothetical or
novel protein. Effectively, the goal of the NMR functional
library is to correlate the known biological activity of a
ligand to the function of the hypothetical or novel protein it
binds. There is no software available that will mine chemical
databases and select compounds based on experimentally
observed biological activities. Thus, assembling the NMR
functional library required a large amount of manual
research. The compounds for the NMR functional chemical
library were primarily selected based on known functional
characteristics, Compounds were added to the library by
drawing from databases that contain functional information
for ligands such as the PDB, KEGG, MetaCyc, BRENDA,
the cabinet, and WOBAT.

The NMR functional library needs to maintain diversity,
similar in concept to the structural diversity that is important
to the design of drug discovery library. In the case of the
NMR functional library, diversity is based on the functional
activity of the compound as opposed to covering different
regions in structure space. Specifically, having the library
contain different chemical classes of protease or kinase
inhibitors provides minimal value compared to having a
variety of compounds that all bind to a distinct protein
family. In addition to identifying if a compound has a known
biological activity it is equally important to determine if the
activity of the compound covers unique protein functions
relative to the remainder of the library. As an example of
functional diversity, consider three members of the NMR
functional library: ATP, tyramine and picrotin. ATP is a
known substrate for ~22 functional classes of enzymes from
ATPase to synapsin. Similarly, the amino acid tyramine is
known to bind to amine oxidase, tyramine N-methyl-
transferase, tyramine N-feruloyltransferase, aralkylamine
dehydrogenase, tyrosine decarboxylase, monophenol mono-
oxygenase, and aromatic-L-amino-acid decarboxylase. Pic-
rotin, a substrate and potent antagonist of GABA receptors,
blocks responses of receptors composed of either o; or ;-
subunits. The simple combination of these three compounds
will identify a wide-range of protein function through a
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positive binding interaction with a novel protein. Addition-
ally, if two or more compounds do exhibit an overlap in
protein binding targets, confirmation that a novel protein
binds all of these ligands may further aid in the refinement of
the protein’s functional annotation.

A second important factor that contributed to the
selection of compounds for the NMR functional library was
predicted aqueous solubility. Since protein binding is initi-
ally being monitored by observing changes in the ligand
NMR spectrum, a compound solubility of ~100 uM is desir-
able for rapid acquisition of NMR data. While a number of
software programs are available for predicting water
solubility [59], our experience has indicated that these
algorithms tend to be relatively unreliable when assembling
compounds with the high solubility required for NMR.
Instead, we relied on our own chemical intuition to select
compounds. Since the aqueous solubility of a number of
compounds increased significantly with the addition of 5%
DMSO, we were cautious about a priori eliminating comp-
ounds without experimental validation of low solubility. This
was achieved by collecting an NMR spectrum under
standard buffer conditions for each proposed compound in
the library.

Another important consideration that contributed to the
selection of compounds for the NMR functional library was
the presence of an NMR or X-ray structure in the PDB [60]
for the ligand complexed to a protein. This is based on a
secondary goal in the design of the NMR functional library,
the use of the sequence and structural characteristics of a
ligand defined binding site to annotate the function of a
hypothetical or novel protein [61]. Clearly, correlating com-
pounds in the NMR functional library with experimental
protein-ligand co-structures contributes to this process.

Composition of the NMR Functional Chemical Library

General functional categories that were initially targeted
included: amino acids, carbohydrates, co-factors, hormones,
inhibitors, known drugs, lipids, metabolites, neurotrans-
mitters, nucleotides, substrates and vitamins. Fig. 1 outlines
the general composition of the library by assigning
compounds into these general categories; it should be noted
that some compounds may be classified into more than one
group. Supplemental Table 1S provides an exhaustive list of
the compounds, mixture definitions, and functional
classifications for each compound. The chemical properties
for the compounds that comprise the NMR functional library
are also diverse and consistent with typical property values
observed in chemical libraries for drug discovery. The
majority of compounds have a molecular-weight below 500
Da, calculated LogP below 5, total number of heteroatoms
(O, N, S) below 10 and a number of rings below 5 [62]. It
should be noted, that while most of the compounds fall
within the drug-like characteristics used to filter compounds
for a library designed for drug discovery, there are also
compounds that fall outside this range. This illustrates a
typical concern with the design of a drug screening library.
An absolute filter may exclude interesting and novel
compounds that are viable drug candidates that do not follow
historical trends. Distribution charts listing standard
chemical properties of the compounds in the NMR
functional library are illustrated in Fig. 2.
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Fig. (1). General classification of the current composition of the
functional chemical library. Because of overlapping functionality,
numerous compounds are included in multiple chemical classes.
Compounds that either bind DNA or are incorporated into DNA are
grouped together.

To date, the NMR functional chemical library consists of
414 compounds. Due to issues with solubility, poor 1D 'H
NMR spectral quality and long term stability, ~70 comp-
ounds have been eliminated from the library. Compounds
that have been withdrawn from the library due to low
solubility include pyridoxal phosphate, dichloromethylenedi-
phosphonic acid disodium salt, and DL-erythro-Dihydrosphi-
ngosine. These three compounds, among others, were not
soluble enough to achieve a S/N of 4 in a reference NMR
spectrum. A second set of compounds were removed from
the library because of long term storage issues that resulted
in precipitation or degradation. This included compounds
such as: myricetin, Boc-L-phenylalaninol and O-(carboxy-
methyl)hydroxylamine hemihydrochloride.

5% DMSO is added to the NMR samples to assist with
the solubility of the more hydrophobic compounds. There
are a limited number of cost-effective deuterated buffers
available for a high-throughput NMR-based assay. D,o-Bis
Tris has an appropriate buffering capacity near pH 7 and was
chosen to minimize any potential binding competition with
the chemical library. Although phosphate buffers are
typically used for NMR studies, phosphate at millimolar
concentrations may effectively compete with a number of
functional ligands in the library that contains a phosphate
group (ATP, O-phospho-tyrosine, FAD, NADPH, pyridoxal
phosphate, etc.). While it is still plausible that D,s-Bis Tris
may still compete with some of the compounds in the
library, the negative impact will be significantly less than a
phosphate buffer.

To minimize the NMR instrument time and the amount
of protein needed for screening the entire library by NMR,
the compounds are screened as mixtures [63]. The NMR
functional library is currently composed of 113 mixtures. By
manually designing these mixtures based on functional
diversity, there is a decrease in the likelihood that more than
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Fig. (2). Binned distributions of the typical chemical properties of
the compounds in the functional library: molecular weight (A),
number of heteroatoms (B), clogP (C), number of rings (D), where
white bars are aromatic rings and black bars are aliphatic rings, and
cost (E). The upper range is listed for each binned region. The
average molecular weight is 296.6 + 172.8, the average number of
heteroatoms is 6.3 + 4.8, the average number of aromatic ring
structures is 1.1 + 1.1, the average number of aliphatic rings is 0.9 +
1.1, the average clogP is 0.47 + 3.08 and the average cost per
compound is $32.38 + $24.60.
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one compound in a mixture will have an interaction with the
protein target. Each mixture contains 3-4 compounds and
was also manually designed to minimize any overlap in
NMR resonances. Thus, deconvolution is avoided by
requiring that each compound in the mixture contains a
unique NMR resonance that identifies the compound. This is
an important and significant difference in the design of the
functional NMR library compared to the library proposed by
Hajduk et al. [58)]. Screening of the NMR functional library
greatly improves throughput and minimizes resources by an
order of magnitude compared to the Hajduk library design,
where compounds are screened as singletons using a 2D "'H-
N HSQC NMR experiment.

The structure and NMR spectrum for each compound
aided in identifying appropriate combinations of 3-4
compounds. Nevertheless, trial and error was required to
finalize the compound mixtures, where an NMR spectrum
was used to experimentally validate the mixtures. A
reference NMR spectrum was collected for each mixture to
ensure that no interactions between the compounds occurred

NH;

yy,

N :
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and to verify that no changes in chemical shift occurred.
Effectively, the NMR spectrum of validated mixtures is
simply equal to the sum of the individual NMR spectra for
each compound in the mixture. An NMR reference spectrum
for a typical mixture is shown in Fig. 3.

Compounds are still actively being identified and added
to the library, where a goal of ~1000 compounds has been
initially set as a practical limit for efficiently screening a
hypothetical or novel protein by NMR. New compounds are
being selected based on a number of criteria which include
the existence of biological activity, existence of a co-
structure in the PDB, likelihood of aqueous solubility (=100
uM), purity (= 90%), commercial availability (> 5mg) and
cost ($32 average to add a compound to the library). As new
compounds are added to the library, new mixtures are
designed and reference NMR spectra are collected for both
the individual compounds and the mixtures. The reference
spectra provides NMR assignments for the compounds,
while verifying compound solubility, compatibility,
consistency of the NMR spectra between the mixture and
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Fig. (3). A typical 1D 'H reference spectrum of a mixture of small molecules from the NMR functional library used for FAST-NMR.
Compound A is deoxyadenosyl cobalamin, compound B is 4-aminobenzoic acid, compound C is 8-methoxypsoralen, and compound D is

carbobenzoxy-valinyl-phenylalaninal.
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application to a biased library where every compound has an
experimentally observed binding affinity to a specific class
of proteins. Fig. 5 outlines the hit rates and number of
compounds from the functional library that exhibited binding
against the three hypothetical proteins.

35 T T
18%
30 7%
-‘E 25 6%
E 5% o
e 20 <
) 4 &
2 15 =
5 3% =
Z 10
2%
5 1%
0%

0
SAV1430 VC0424 PA1324

Fig. (5). The hit rate and number of compounds from the NMR
functional library that exhibited binding against hypothetical
proteins SAV1430 from S. aureus, VC0424 from V. cholerae, and
PA1324 from P. aeruginosa.

The three hypothetical proteins bind a unique set of
compounds, which suggests a distinct functional activity for
each protein. Among the 21 compounds that bind SAV1430,
the primary functional ltgand was identified as O-phospho-
L-tyrosine. The other 20 compounds were structurally simi-
lar to O-phospho-L-tyrosine with a heterocyclic structure
and a charged substitutent (2-amino-4-methylphenol, nico-
tinic acid and acetylsalicylic acid). Similarly, screening PA1
324 against the functional NMR library identified suramin as
the primary functional ligand. Although suramin was clearly
the tightest binder, the other ligands had a similar aromatic
ring structure and negatively charged (sulfate, phosphate)
substituents. Conversely, the initial functional screen of
VC0424 yielded no consensus structural pattern for the
ligands that bound VC0424. It was subsequently determined
that VC0424 was not stable and probably partially unfolded
under the standard FAST-NMR buffer conditions. This result
suggests that the ligands that bound VC0424 were not
related to its functional activity.

In addition to providing information regarding the
biological function of a novel protein, an NMR-based screen
using the NMR functional library will also provide a
reasonable starting point for a structure-based approach to
drug design [58]. The compounds that comprise the NMR
functional library exhibit a number of properties that are
desirable as initial chemical leads. The compounds are
commercially available, economical, highly water soluble,
exhibit generally specific biological activity and would be
bioavailable since they correspond to natural cell metabolites
or known protein inhibitors or drugs. While the compounds
in the NMR functional screen may not be themselves viable
drugs, they would provide an initial framework to design a
directed combinatorial library for further screening.

CONCLUSION

The NMR functional library is the cornerstone of the
FAST-NMR method that has been developed to screen
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hypothetical proteins from the PSI to annotate a general
biological function using NMR-based screening methods.
The design of the NMR functional library was based on
identifying compounds with known biological functions,
such as co-factors, protein inhibitors, and metabolites. Other
important factors that contribute to including a compound in
the library are the availability of an NMR or X-ray structure
in the PDB, aqueous solubility and a quality NMR spectrum.
To improve the efficiency of screening the functional library
by NMR, the compounds have been assembled into mixtures
containing 3-4 compounds. NMR reference spectra were
used to validate the mixture composition by insuring that the
compounds do not interact with each other and that each
compound has a unique NMR resonance to eliminate the
need for deconvolution. The NMR functional library has
been assembled manually through the use of several ligand
databases and maintained using our own ChemFinder
chemical database that includes experimental NMR spectra
and protein-ligand co-structures for each compound in the
library.
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SUPPLEMENTAL MATERIAL

Table 1 contains a list of compounds currently present in
the NMR functional library. The compounds are listed based
on their NMR mixture composition and contain functional
classification.

ABBREVIATIONS
FAST-NMR

Functional annotation screening tech-
nology using NMR

NMR = Nuclear magnetic resonance

HTS = High-throughput screening

DMSO = Dimethyl sulfoxide

D,O = Deuterium oxide

TMSP = (2, 2, 3, 3-d4) trimethyl-3 propionic
acid

1D = One-dimensional

PSI = Protein structure initiative

PDB = Protein data bank

WOMBAT = World of molecular bioactivity -

ATP = Adenosine triphosphate

GABA receptor = 7y-aminobutyric acid receptor

FAD = Flavin-adenine dinucleotide

NADPH = Nicotinamide adenine dinucleotide
phosphate
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Table 1. Design and Characterization of a Functional Library for NMR Screening Against Novel Protein Targets (K.A. Mercier,
K. Germer and R. Powers)
T
..E%g* g’g.%%ﬁ%z: g ;?E
[ z [
&d_le_;;)sine 5'-triphosphate disodium salt 1001 X X 1792 | $2670 8 14 )
Cinoxacin X X 3334 $32.40 7 -14 [ 1] 2
Cycloheximide X 99.17 $17.40 6 36 (0] 0
Sodium glycocholate hydrate (Bile salt) 86.03 $26.40 4 <17 (0|0
Cytidine 5'-triphosphate disodium salt (CTP) | 1002 X X 479.6 $99.60 6 3.0 13
Cytochalasin B X 179.2 $10.60 6 31100
Doxycycline hyclate X X 230.3 $8.90 3 28 210
L-Glutathione reduced X 155.2 $10.10 5 371011
Colchicine 1003 X 251.2 $35.00 8 19 10| 8
Nalidixic acid X X 3114 $73.30 4 0.7 1|4
Tetrahydropteridine X 182.2 $19.90 6 03 |0]2
Acetylsalicylic acid (aspirin) 1004 X X 1623 | $845 3 1-33|0fo0
Biotin (vitamin H) X X| 4245 $19.90 7 4.5 313
;[_}L_F;-;idine 5'-triphosphate sodium salt X X 478.1 $50.50 191 38 lol2
Methoxatin (PQQ) 1005 X 166.2 $25.60 11 07 |0]2
Quabain X X 3874 $16.20 9 2.1 113
Praziquantel X 360.4 $8.00 5 14 0] 4
gﬁ:;"’:é"(mg‘;s"h“‘ trisodium salt X X 4811 | $2505 [20| a6 |02
‘(':x:';s‘:':ﬂg)’s"yc“c monophosphate 1006 X X 3472 | s2570 | 13| 32 1|2
Ethosuximide X ' 1652 | $14.80 3 09 |1]0
L-Leucine (Leu) X x| 256.3 $14.60 3 32 1210
Neostigmine X 4294 | $144.60 13 ] -25)0(2
Benzamidine hydrochloride hydrate 1007 X X 122.1 $13.70 4 5.1 o1
fo‘:;‘;:‘:L’;°"3(é§:;?::3*°M’g';“°"h°"’h“° X X 5192 | $2905 | 22| 55 |02
L-Isoleucine (lle) X 102.1 $21.80 3 09 100
xﬂ::;‘;z‘::{I?““’Y‘}TY"O“’*"‘ZY'}G'Y X 162 | s2820 | 1| 51 |ofo
4-Aminobenzoic acid (PABA, vitamin H1) 1008 X X X] 1371 $7.35 3 1.0 1{0
8-Methoxypsoralen X 3364 | $17.80 6 1.7 (1[0
Deoxyadenosyl cobalamin (Vitamin B12) X X| X| 2183 | $43.40 51-3110]1
MDL 28170 X 167.3 $27.10 1 28 0] 2
Cantharidin 1009 X 217.3 $90.90 5 09 [0]1
Coenzyme A sodium salt hydrate X X 3994 $11.95 7 12 1|3
L-Arginine (Arg) X X 133.1 $13.60 + 70 | 32
L-Camitine inner salt (vitamin Bt) X X| X| 1471 $8.80 5 271010
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(Table 1) contd....

e b} < 5 ol w
N FEEEHHEHEHE - R HE
AR HENEEHEEEE ClE|CE|E
« G 3 3 F4 8 = ; i
z. [
Calmidazolium chloride 1010 X 3484 | $55.00 6 0.9 3
L-Lysine (Lys) X 1492 $9.10 4 | -1.7 0
Pantothenate (vitamin BS) X X| 3334 | $31.75 7107 ]1]2
Acetamide 1011 X 2223 | $£23.00 1 43 t1to
b Niotinamide adenine dinucleoide X x| [ 2513 | si230 | 4 | 24 [ 1]
L-Histidine (His) X X 2343 $44.10 3 20 110
S-(5"-Adenosyl)-L-methionine chloride X 2372 $48.20 8 1.8 0] 2
:I-:g:;t;namide adenine dinucleotide (NAD+, 1012 X X 6654 | $5050 | 23 | -s0 | 1] 4
Chymostatin X 2383 | $3760 | 7 00 |01
L-Aspartic acid (Asp) X X 1796 | $2720 | 4 | -70 | 0] O
O-Phospho-L-serine X 2612 | $2520 | 8 | -36 | 1|0
L-Alanine (Ala) 1013 | X X 1742 | $1200 | 5 | -34 (0] O
O-Phospho-L-tyrosine X 3304 | $1280 | 7 36 |30
Thiamine hydrochloride (Vitamin B1) X X| 4253 $9.20 15| -50]1]1
Aminophylline hydrate 1014 X 291.4 | $23.10 1 54 1211
Phenylmethanesulfonyl fluoride (PMSF) 164.2 | $10.40 3 L) o
Thiamine pyrophosphate (TPP) X X 4253 | $1050 | 15| -64 | 1] 1
:;(g;img"r?jﬁﬂggﬁf;‘““'f"“Y 1 fluoride 1015 X 2032 | $2535 | 5 | 16 | 1|0
;)’fd‘:‘o’:’];f:ﬁz‘i?yd’°"3"3'“°“Y'3“de"i“° X 2754 | $3900 | 4 | 31 [1]o0
Tetrahydrofolate (Folic acid, vitamin M) X X| X| 4304 $8.95 12| -351]11]2
4-Chloromercuribenzoic acid 1016 X 3572 | $1295 8 371110
:;gr:xr;)gyggia)minc hydrochloride (6- X 2023 | $31.90 3 16 | 112
Ceftriaxone sodium salt X = 1X 5546 | $3890 [ 13| -27 (0] 3
L-Tyrosine (Tyr) X X 3994 | $44.00 6 03 | 1|3
Allopurinol 1017 151.3 | $17.00 | 5 29 |11
L-2-Aminoadipic acid X 89.09 $7.45 16 | -14 | 2] 1
L-Tryptophan (Trp) X 181.2 $9.10 26 | -39 (110
L-Serine (Ser) 1018 X 119.1 $9.70 4 | 24 |0]| O
:::&%%’:‘;dimethoxy-4-cﬂwl-b-carboline-]- X X 2893 | $32.10 ! -1710l2
Pepstatin A X 3544 | $1140 | 6 | -28 [ 3] 1
Pyridoxine (Vitamin B6) X X| X| 172.1 | $3740 | 7 | 30 |0] 0O
Daphnetin; 7,8-Dihydroxycoumarin 1019 X X 527.5 | $29.30 | 11 09 | 2(3
Idazoxan hydrochloride X 357.8 | $33.20 5 03 (1)1
Lorglumide sodium salt X 115.1 $9.60 3 24 (0] 1
L-Threonine (Thr) X X 204.2 $11.40 4 16 1111
Bepridil hydrochloride 1020 X 3084 | $2100 | 6 | 03 [ 1|0
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Table 1) contd.....

" = ] H el »
Flavin adenine dinucleotide (FAD,FADH2) X X 276.2 | $21.80 7 0.6 110
L-Glutamic acid (Glu) X X 146.1 | $38.30 5 34 10(0
Suramin X 1291 £54.70 | 35 0.0 8§10
4-Aminobenzamidine dihydrochloride 1021 X 135.2 $5.00 3 051110
Indomethacin X X 3482 | 51470 | 13 | 42 | 0] 2
L-Glutamine (Gln) X X 307.3 | $1420 10 31100
N-Phenylanthranilic acid X 551.5 | $87.55 | 14 | 09 | 2( 0
Bay 11-7085 1022 X 121.1 | $18.10 3 05100
L-Methionine (Met) X X 321.2 | $22.85 6 48 | 211
Nicotinic acid (Niacin,vitamin B) X X| X| 346.3 | $31.80 8 3l 11
p”:::z:::::)ﬁ potassium salt (benzyl X x| | 2383|3940 | 2 | 00 [1]o0
Estradiol 1023 X X X 2884 | $29.00 3 32 1|3
L-Proline (Pro) X X 105.1 | $12.80 4 27 (0]0
Ranolazine dihydrochloride X 1972 | $73.40 3 1.6 1|2
Rifampicin X 3404 | $50.25 7 0.1 201
Diethylenetriaminepentaacetic acid 1024 X 208.4 | $47.00 | 2 37 | 213
Puromycin dihydrochloride hydrate XX X 247.1 | $26.45 8 170110
Ribavirin X X 8229 | $21.76 | 16 00 | 3]3
trans-4-Hydroxy-L-proline X X 131.1 | $11.30 4 -19 101
(£)-Epinephrine 1025 X X X 183.2 | $31.85 6 21 (210
(2[')3‘;36?{;:;':;“’"‘3’""'“"“‘“““‘“"“‘ x| | 1642 | s2135 | 2 | 23 | ol
Acetylthiocholine chloride X 2654 | $19.34 8 38 |0]O
rac-Glycerol 3-phosphate disodium salt X X 3164 | 81750 | 8 06 |01
4-Methylpyrazole hydrochloride 1026 X 82.1 $19.95 2 05 [0f1
a-Methyl-DL-tyrosine X X 2403 | $1470 | 8 00 |0]2
Chelidamic acid X 3231 | $24.20 3 27 1310
Lonidamine X X 4574 | $56.70 7 57 1 1|0
:y':f;g‘[';":’ ‘b’]'l.i’j‘(‘;::““h"d""w' 1027 X 276.1 | $51.80 | 11 | 42 [ofo
g-Aminobutyric acid (GABA) X X 270.2 | $63.60 5 24 | 211
Naloxone hydrochloride dihydrate X X 230.3 | $3330 | 3 28 | 2]1
Picotamide X 3103 | $79.00 7 -1.5 10 4
(-)-Tetramisole hydrochloride 1028 X X 204.3 | $21.65 3 1.8 112
¥'-Azido-3'-deoxythymidine X X 94.11 | $16.40 2 24 [ 3]1
Atropine sulfate salt hydrate X| X 2823 | $29.16 7 03 (1)1
Captopril X 236.3 | $33.40 3 24 | 211
éf;:’:;m’m‘g"“a'b’m“"‘ A 1029 X X 1842 | 84770 | 1 | 11 | 3]
Chlorzoxazone X X 1042 | $9.90 2 | 4400
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2| SRRERE .| |B2
<l a = E z E = E =

DL-p-Chlorophenylalanine X X 2533 | $7135 5 1.7 1110

Melatonin X Xl X 1722 | $1330 | 2 | 25 |11

ﬁ’éiﬁﬁf&f""ﬁ'"‘“'hy'b""z)’ lamine 1030 X 190.1 | s4850 | 3 | 27 [1]o

(%)-Thalidomide X X 2582 | $39.10 | 6 | 05 | 1|2

7,7-Dimethyl-(5Z,8Z)-¢icosadienoic acid X 3284 $38.50 4 <14 100

Genistein X X| X 3528 | $42.00 | 6 12 [ 1]1

(1R,2S5)-(-)-Ephedrine 1031 X X 165.2 $29.10 2 0.9 1|0

3,5-Dinitrocatechol X 433 $27.80 6 031110

Choline bromide X 607.7 | $68.05 | 13 [ 0.1 [ 2] 1

D-(+)-Maltose monohydrate X X 2532 | $30.10 9 |38 1)1

(£)-Norepinephrine (+)-bitartrate salt 1032 X X 1692 | $4425 | 4 | -10 [ 1] 0O

3-Amino-2,3-dihydrobenzoic acid hydrochloride X 202.1 | $6360 | 8 | -57 | 1)1

Methiothepin mesylate salt X 4544 | $1830 | 13 | -05 | 3|3

Sucrose X X 3423 $9.90 1 ]-31]10]2

3-Indoleacetic acid 1033 X X 1752 | $26.65 6 14 [ 1|0

3-Isobutyl-1-methylxanthine X 2222 | $19.10 | 6 14 |02

Acetylcholine X X X 180.2 $5.72 4 10 |10

Alaproclate hydrochloride X 374.5 $79.70 5 04 O[5

Carbetapentane citrate salt 1034 X 260.3 $24.70 3 32 1201

D-(+)-Glucose X X 3423 | $980 | 11|44 |02

Dopamine hydrochloride X X 5435 | $22.80 12104 [2]3

'l;ll;?tf:: fg:;rl_{.)-:nrzm:ﬁ::: zjy l5 ;stcr X 33 $13.60 3 101011

3-Indoleacetic acid 1035 X X 175.2 $26.65 6 1.4 110

Lipoic acid X 131.2 $9.10 3 |-18]0|0

Sodium DL-lactate X 4876 | $14.45 8§ |-05]|0/|4

(+)-a-Lipoamide 1036 X X 2053 | $1020 | 4 15 (01

3-Aminopropionitrile fumarate salt T X x 143.2 | $12285 | 3 | -19 [ 0] 1

D-Sorbitol X X X| X 2742 | $72.60 5102 ]3]|3

Hydrocortisone (cortisol) X X X 206.3 | $206.28 | 2 37 1|0

3-Indoleacetic acid 1037 X X 1752 | $15.55 6 14 1|0

Caffeine X X 652.3 | $78.00 9 54 1411

Phenylbutazone X 1742 | $13.58 4 1.8 [ 1]0

a-Lactose monohydrate 1038 X X 2557 | $3390 | 4 [ 31 [1]|0

Betaine hydrochloride X X X| X 3302 | $1130 [10]-01 |02

Progesterone X 116.1 $25.10 4 100 [0]1

Serotonin hydrochloride X X X 4824 | $10.70 1 22 | 0)]5

3-(1-Naphthyl)-D-alanine 1039 | X 2153 | $5060 | 3 | -04 | 2] 0
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n = = H A
- | & = Elul = » | =
e |S|E|5|E Sl glEEI=BE|ge E A
EHHEOHEHEHEEE R R Bk
EHHEHEHEEEHEE AR
o
<|5(Y|e E|1=|=|5|2E|® = g|<
© = 2| |& <|=
Histamine X X X 1822 $8.30 4 06 (1|0
Sodium citrate tribasic dihydrate X 2111 | $14.60 9 |-1L7(0]0
(-)-Cotinine 1040 X 176.2 | $52.55 3 03 1|1
Porphobilinogen X 3124 | $1725 6 34 |13
Sodium succinate dibasic X X 1574 | $27.52 5 28 1] 1
Vasopressin X X X 1084 | $12380 | 29 | 00 | 2| 2
1-Octen-3-ol 1041 X X 1282 | $20.50 1 24 JO|O
N-Vanillylnonanamide ’ X 185.1 $10.85 8 371010
Phospho(enol)pyruvate potassium salt X 1842 | $28.00 6 01 0|0
12-Hydroxydodecanoic acid 1042 X 216.3 | $23.30 6 32 J0j0
Adenine (Vitamine B4, 6-Aminopurine) X X X| X| 329.2 $17.20 12 | -25]11]3
Sodium pyruvate X 138.1 $0.00 3 03 | 1]0
D-(+)-Gluconic acid-lactone 1043 | X X 180.2 $15.00 6 22 |01
D-Panthenol (R)-(+)-2,4-Dihydroxy-N-(3- i
hydroxypropyl)-3,3-dimethylbutyramide) X X| X| 1822 | $14.80 | 6 | -20 {00
Eserine (Physostigmine) X X 2724 | $20.40 2 38 | 1|3
ﬂ;l:&ii“iokn; (2-Methyl-1,4-naphthoquinone, X x| 4476 | $2130 6 a7 il
Lithium acetoacetate 1044 X 138 $55.80 6 13 10]0
N-Acetyl-L-tryptophanamide X 309.3 | $2490 6 220 | 311
Novobiocin sodium salt X 2132 | $2590 3 43 | 2]0
3,5-Diiodo-L-tyrosine dihydrate 1045 X 1222 | $13.50 2 24 | 2]0
3-lodo-L-tyrosine X 307.1 | $22.60 3 -2 1)1
Cyclo(His-Pro) X X| 2343 | $51.00 6 | -19 |03
(x)-Camitine chloride 1046 X X 176.2 $8.41 4 48 0|0
E;E)-I;[;osyl-L-phcnylalanine chloromethyl X 6246 | s4470 | 13| 35 [ 2|1
T’;‘:;};"g;}:;’;;ﬁf:’"“’d“’"’" X X 1822 | $1990 | 6 | 08 |02
1-(4-Chlorobenzyl)-5-methoxy-2-
methylindole-3-acetic acid 1047 X 3438 $79.60 4 18 (0|0
Buspirone hydrochloride X X 194.2 $9.10 6 00 J0]2
4-Deoxypyridoxine hydrochloride 1048 X X| 1532 | $38.00 3 07 | 1]0
5-Bromo-4-chloro-3-indolylb-D- X X| | 4086 | $3840 | 4 | 53 |3]2
galactopyranoside
g;r?&g::r;l'llcuﬂrliﬂts.6,?,8-telrahydmptenne X 1952 | s1080 6 20 | 111
%l;;())smc 5'-triphosphate sodium salt hydrate X X 2014 | $77.40 5 16 1211
Boc-L-phenylalaninol 1049 | X 2944 | $27.10 3 14 | 1]0
Ellipticine X X X 2774 | $110.50 6 20 1|1
Sepiapterin X X 176.2 | $19.80 3 08 [1]1
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@ = S s ol &
ol & =3 ol El2|Z = el &
o |3|2|5]3 THHEEBE g |z
B HEHEERHHEHHEEHH R R EE
x | e T <lale| 5| S5l = o] ] = |=|=
AHHEERBEHEHEE S g7 |5|E
- - =2 — (=] = | =
o [ 5 & <| <
Mitoxantrone dihydrochloride 1050 X X 2432 | $33.70 | 6 64 | 1|2
N-Succinyl-Ala-Ala-Pro-Phe p-nitroanilide X 177.2 | $12.00 | 2 30 | 1|0
N-tert-Butyl-a-phenyInitrone X| X 241.3 | $67.70 2 06 [0]0
Thioctic acid X X| X| 2063 | $1360 | 4 24 |Of1
Aztreonam 1051 X 2493 | $77.15 4 23 1|0
Chelerythrine chloride X 183.1 | $6390 | 6 | -16 | 0] I
D-(+)-Neopterin X X 3355 | $17.70 | 6 27 1210
[Hydroxy(tosyloxy)iodo]benzene 1052 X 390.2 | $23.00 | 4 22 [2]0
2-Chloro-5,5-dimethyl-1,3-cyclohexanedione X 1746 | $42.00 3 1.2 O] 1
Phosphoramidon disodium salt X 3764 | $48.75 7 1.0 |2]0
Xanthtoxin L-Methionine sulfoximine X 1802 | $4030 | 10 | -05 | 2 3
5.5-Diphenylhydantoin 1053 X 2523 | $17.00 | 18 | -1.7 | 2|0
L-Leucine-b-naphthylamide X X 149.2 $9.10 4 32 (0(0
Sodium creatine phosphate dibasic tetrahydrate X 90.08 | $3525 | 3 | 07 |0 O
Warfarin X 3083 | $1200 | 10| 1.7 |2} 2
Adenosine 5'-monophosphoric acid (AMP) 1054 X X 5052 | $26.80 | 18 | 46 [ 1| 2
Ethidium Bromide X 141.2 | $16.75 3 04 |01
Sodium oxamate . X| X 88.06 | $26.00 3 09 (0|0
1-Methylimidazole 1055 | X X 82.1 $1860 | 2 13 100
2-Fluoroaniline X 1111 | $13.30 3 34 | 1)1
3,4-Dimethylaniline X 6219 | $35.30 9 0.5 il
Dansylcadaverine X 3084 | $19.10 | 7 22 210
1-Aminocyclopropanecarboxylic acid 1056 X 101.1 | $38.50 5 1.1 1210
Pentaethylene glycol X 2783 | $2930 | 7 | 01 [ O] 2
Phenylpyruvic acid X X 168 $8540 | 7 | -10 | Of O
Tyramine X X 1372 | $760 T 1-15 |41
2-Chloro-1,3,2-dioxaphospholane 1057 X 3874 | §$1620 | 9 2.1 113
Acridine Orange base X X 2252 | $4495 | 2 28 |0]2
Oxacillin X 2612 | $22.70 | 10 | 02 | Of 2
Tubercidin X| X X 266.3 | $23.10 3 1.4 110
3-Aminopyridine 1058 X X 186.2 | $30.75 | 6 | 02 |0 0
Lithium potassium acetyl phosphate X 131.2 $8.80 3 -l710(0
S-(-)-Carbidopa X X 4189 | $3450 [ 12 | -18 | 0] 3
Triethylenetetramine X 146.2 | $14.50 4 24 0|0
2-Amino-5-methylthiazole 1059 X 1142 | $17.90 3 07 J0O]1
3,4-Dimethylphenol X 1212 | $1650 | 4 | -13 | 2] 0
Bisbenzimide H 33258 X 356.1 | $17.30 | 7 26 [2]2
Cytidine 5'-monophosphate (CMP) X X 481.1 | $27.10 [ 20 | 48 [ O 2
2-Amino-4-methylphenol 1060 X 1232 | $17.40 2 0.7 {0
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2-Aminopyridine X 94.11 | $10.80 | 2 03 |20
Inosine 5'-monophosphate disodium salt X 286.2 | $26.70 1 94 3|1
2-Aminophenol 1061 X 109.1 | $1760 | 12 | 1.1 1|0
2-Ethylimidazole X X 96.13 | $1560 | 1 08 | 1|0
Kaempferol X| X 189.2 $9.10 2 68 | 2|2
2-Ketoglutaric acid 1062 X 146.1 | $1670 | 4 | -1.6 | 0] 0
2-Methylimidazole X X 82.1 $6.70 2 08 | 1)1
Bromophenol Blue X 3715 | $3630 | 7 1.2 13
Uridine 5'-monophosphate X X 3242 | $6520 | 2 125 10]0
2'-Deoxyadenosine 5'-monophosphate (dAMP) 1063 X 3312 | $1590 | 12 | 27 | 1|2
Cordycepin X X 4664 | 52780 | 10 | 2.1 410
Netropsin dihydrochloride hydrate X 1231 [ $1050| 3 | 08 [ 1|0
2-Aminofluorene 1064 X 181.2 | $35.00 | 1 29 1 2]1
2'-Deoxyadenosine 3'-monophosphate sodium salt X 3152 | $7280 | 11 | =20 | 1|2
Didecyldimethylammonium bromide X 3934 | $3100 | 13 | 2.1 | OO
2-Cyclohexen-1-one 1065 X 96.13 | $19.60 | 7 -1.8 1 0] 4
Cyclohexylamine X 261.1 | $27.80 | 7 08 01
Picrotin X 4144 | $1590 | 8 37 | 23
(-)-Bilobalide 1066 X 310.30 | $75.80 7 -10 | 0] 4
Metergoline X X 3566 | $51.60 | 4 53 12]2
Pseudothiohydantoin X X 1862 | $2890 | 3 | 22 | 1|2
Ureidosuccinic acid X 176.1 $6.95 4 | 04 0] 1
2-Aminothiazol 1067 X 100.1 | $1590 | 2 01 j0]0
2-Hydroxyethyl disulfide X 1543 | $3580 | 7 | -10 [0 O
Androsterone X X 188.2 $7.10 2 44 1] 2
Dimethyl 2-oxoglutarate X X 2242 | $25.10 | 7 2.1 3l
1-Methylhistamine dihydrochloride 1068 X 1252 | §72.70 | 3 Lo o} 1
2'.3'-Dideoxyadenosine X X 2352 | $48.90 3 0.5 0| 4
DL-Thiorphan X X 3014 | $3960 | 4 24 | 1|0
2,3-diphosphoglycerate pentasodium salt 1069 X 261 $2505 | 12 | -51 0] O
Hydralazine hydrochloride X 2977 | $38.80 | 4 07 )1(0
N-Propyl-1,3-propanediamine X 3519 | $1430 | 13 29 101
Pyridoxal 5'-phosphate X X 1692 | $16.60 | 4 08 | 1|0
(-)-Perillic acid 1070 X| X 166.22 | $46.10 | 2 28 |01
Benzamide X| X 1202 | $21.25 | 2 07 | 1]0
D(+)-Galactosamine hydrochloride X X 178.1 $9.50 6 14 10]0
3-Quinolinecarboxylic acid 1071 X 1732 | $2640 | 3 | -04 | 3] I
Aldosterone X X 287.2 [ $2194 | 3 | 01 | 2[00
Alizarin Yellow R X 136.1 | $2460 | 5 | 06 | 1] 1
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Ampicillin X X 2904 $6.95 § |01 0|0
Clofibrate 1072 X X 230.1 | $3060 | 5 1.7 111
Furosemide X X 103.1 $11.20 3 1-28(0(0
Ibuprofen X 2042 | $3425 | 4 18 | 1|2
Naproxen X X 2233 | $29.85 4 |28 |10
Bromocresol Green 1073 X 670 $11.40 7 19 {00
Digitoxin X X X 1742 | $1430 | 2 | 36 [ 0] 1
Methyl 4-hydroxyphenylacetate X 3143 $59.60 6 31121
Phenol Red X 3084 | $1995 | 4 | 24 | 2|1
ig;[;;zlgi::;}clhoxyacrid ine-DL-lactate 1074 X 2533 | $2140 | 4 | 34 | 3]0
Ciprofloxacin X X 2772 | $19.30 5124 11}0
Cyclo(His-Pro) X X 2813 $39.70 5 |1-03|0)2
N-Acetylneuraminic acid X X 2914 | $50.20 5 19 | 1[0
3-Chlorophenol 1075 X 2683 | $3250 | 9 | 00 [0} 2
6,9-Diamino-2-cthoxyacridine-DL-lactate X 169.2 $51.00 4 |-06l1lo0
monohydrate
Orange 1l sodium salt X 5987 | $2320 |12 |-36 | 0|6
Phosphocholine chloride calcium salt tetrahydrate X X 5435 | $13065 | 14 | 15 | 1|3
3-Chlorophenol 1076 X 1286 | $11.60 2 03 | 3]0
Acetazolamide X X 146.2 $8.14 3 |-35)10]0
Benzylamine X 366.5 | $85.60 3 60 | 2] 1
Methotrexate X 4544 | $3290 | 13 [ -05([3]3
Diethylstilbestrol 1077 X X 761 $2350 (11 | 00 |O| 8
Doxorubicin hydrochloride X X X 4444 | $1880 | 10 | -05 | 1| 3
Psoralen X X 3214 | $47.20 5147 |22
Tolbutamide X 2704 | $2060 |13 | 05|06
(£)-Verapamil hydrochloride 1078 X 491.1 | $54.10 | 4 | 06 | 1|1
Diclofenac sodium salt X X 3266 | $38.40 1 43 100
Estriol Xl X X 3144 | $10.60 - 107 |- -
Amoxicillin 1079 X X 3654 | $1400 | 2 | -18 |10
Bestatin hydrochloride X 308.4 $21.00 3 |-29(0]0
Dansylglycin X X 178.1 $66.60 4 1.2 {11
Diaminobiotin X 2962 | $3490 | 5 | 46 | 2|0
5-Hydroxyindole-3-acetic acid 1080 X 1912 | $1500 | 3 [ 22 | 1]0O
Benzoic acid X 107.2 $8.10 1 36 (1|0
H-7 dihydrochloride X 2117 | $1840 | 3 14 | 1|0
Resveratrol X| X 2442 | $18.10 9 129102
1,3-Dimethyluric acid 1081 X X 1962 | $1290 | 6 [-03 | 1|0
Chlortetracycline hydrochloride X 169.6 | $11.90 5 1.7 1 1] 1




530 Combinatorial Chemistry & High Throughput Screening, 2006, Vol 9, No. 7 Mercier et al.

(Table 1) contd.....
< | 2 HRREIRE . HE
R IR EEHEHEHHE HERH
<| & a g = E z E a4 = 2 '_3
Flutamide X X 2943 $25.00 7 07 | 1|1
Kynurenic acid X 161.2 $16.95 512500
(-)-Arctigenin 1082 X 358.39 | $38.00 6 1.5 |21
5-Phenylvaleric acid X 178.2 $19.30 3 24 |1 0|3
Agmatine sulfate salt X X X 3423 $12.15 7 10 [1]2
Diminazene aceturate X| X 3114 $19.50 8§ |09 |1]1
Podophyllotoxin 1083 X 2252 | $15760 | S | -28 | 0] I
Roscovitine X 2262 $47.00 6 | 20 |1]0
Silibinin X 138 $5840 | 3 | -05]|0|0
tert-Butyl carbazate X X 132.2 $14.40 4 03 |00
:;:g;r::y;:s-ir::‘ﬂ;ﬁyphcnylglywl 1084 X 2643 | s4060 | 8 | -15|1]o0
Carisoprodol X X 4275 | $4890 [ 12| -12 ]| 0f 3
Ethylenediaminetetraacetic acid X 783.5 $32.10 | 26 | -34 | 2] 4
Mycophenolic acid X 3875 | $3480 | 7 [ 26 [0]0
Sa-Androstane-3,17-dione 1085 X X 3025 $29.10 2 37 (0| 4
Lumicolchicine X 3825 | $10220 | 6 j6 | 2|0
PTH-tryptophan X 4715 | $3920 |12 | 00 | 2|2
Sodium cacodylate trihydrate X 258.1 $12.24 10|-24 100
i;lf,'::h':fi:?u"n{';tg'm”& 1086 x| | x 2621 | $2940 | 6 | 16 |0]o0
AY 9944 X 3914 $52.50 4 64 | 2|1
Cimetidine X X| X 2523 $37.60 12 1-12]0)2
:;‘;’;‘&?‘a':::‘:o‘:ﬁi&'“‘ 2934 | $2605 | 3 | -04 0] 1
6-Phosphogluconic acid trisodium salt 1087 X X 336.6 $55.95 2 92 (0] 0
Haloperidol metabolite | X 111 $18.37 J|-10|0]1
Nitrendipine X X 612.6 $22.20 1329 |2]2
Resorufin acetate X 2282 | $5700 | 3 |05 |3|0
(#)-Camphor 1088 X X 1522 | 81630 | 3 | 79 | o] o
Amantadine hydrochloride X 195.2 $24.10 4 |-17]1]0
Oxolinic acid X X 194.2 $37.40 51031110
Tyrphostin 25 X 202.2 $44.50 2 28 |0|O
(x)-Propranolol hydrochloride 1089 X X 259.3 $2160 | 10| -19]0]3
Adrenochrome Xl X 3123 $26.90 7 03 1{0
Astemizole X X| X 266.3 $23.70 7 6.1 1|0
Homovanillic acid X X 160.2 $28.10 | 4 10 [2|0
Cefoxitin 1090 X X 554.6 $38.90 18| -16 0] 4
Cephalexin hydrate X 3484 $87.20 5 1-35|4)1
Cyproheptadine hydrochloride X X 3232 | $2150 [ 12| -33 |01
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(Table 1) contd.....

R M HHHHEHEHE | 5] 5 |22
Zlz| 2|2 |55|3|E|5|21%|=5|2]5] 2 | & || 2 |%¢
AHE I HEEEHHEHEHE
© = s & <| <
N'{‘H'B;[‘;;’c';‘;]zn‘i'e't:];l)bcmmi " X 1842 | s7070 | 4 | 19 o]t
1-Octanol 1091 X X| X 1302 $20.00 8126 |1]0
Aflatoxin B1 130.2 $30.20 4 -1.8 10(0
Daunorubicin hydrochloride X X| X 1580 $16.25 37100 | 2]7
p-Aminohippuric acid X 2182 $15.00 6 |-45]10(0
(-)-Bicuculline methiodide 1092 X 38239 | $31.40 7 41 | 4|2
3-Hydroxy-DL-kynurenine X 2242 $3870 | 23| 00 |31
7-Deazaguanine Xl X 216.2 $21.10 5 -1 10} 1
trans-4-
(Aminomethyl)cyclohexanecarboxylic X X 157.2 $2510 | 3 | -18 |01
acid
5-Fluoro-5'-deoxyuridine 1093 X Xl X 2462 $3450 | 6 1.0 [2]0
5-Hydroxyisophthalic acid 182.1 $14.00 1|09 j1]1
Chloramphenicol X| X 2748 $50.40 7 3.0 1|0
Dipyrone 198.2 $9.60 7 27 | 310
iﬁgﬁl’gﬁ;me“‘“"yph"“e"‘y'a’"i““ 1094 X 1672 | $3780 | 3 | 06 | 1] 0
DL-4-Hydroxy-3-methoxymandelic acid X 199.6 $24.80 3 1-08]1]0
Mecamylamine hydrochloride X 2323 $41.60 4 1.0 11
Nifedipine X 348.4 $34.50 7134 |11
3-Indoleacrylic acid 1095 X 187.2 $35.90 2 28 |0f 2
Clindamycin hydrochloride X X 2427 $28.30 6 | -26 | 1|0
Sulindac Sulfide X X 340.4 $31.80 4 -18 |21
Taxifolin Xl X 304.3 $36.00 7 09 | 2]1
4-Hydroxytamoxifen 1096 Xl X 387.5 $44 .80 1 62 (3]0
N-Acetylprocainamide hydrochloride X X 309.4 $42.00 7 34 1| 4
Tamoxifen X X| X 3715 $43.30 2 |68 [3]0
2,6-Diisopropylphenol 1097 X X[ X 178.3 $15.70 1 39 110
4-Guanidinobutyric acid X X X 159.2 $2740 .| 6 41 (1|0
Tyrphostin 1 X 184.2 $28.80 3 181110
Atenolol 1098 X X 2884 $23.70 8 1.3 1011
Methotrexate hydrate X X 3302 | $163.10 | 10 | L7 [ 1] 2
Nadolol X X 232.2 $14.80 5 1)
Procaine hydrochloride X X 3145 $13.20 2 (38 |0]4
Clonidine hydrochloride 1099 X X 783.5 $45.15 28| 49 | 0] 3
Prednisolone X| X X Xl X 236.3 $16.40 4 25 1|0
Ranitidine hydrochloride X X 413.5 $90.00 4 1.2 [ 2]1
Timolol maleate salt X 316.4 $35.20 8 16 102
(—)-Scopolamine hydrobromide trihydrate | 1100 X 3034 $34.90 5103 |1]3
Camptothecin 1962 | $3540 [ 12 |-36]2]0
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(Table 1) contd.....
P 2 N &l &
A HHEHEHEEHEHE R ERHE
= 512(0|3] |2|2|2| 2|2 B ARNHE
S & 27| <<
Myristic acid X 3284 | $30.80 5 37 | 3] 1
Acycloguanosine 1101 Xl X| X 2252 | $4930 | 7 | 26 [ 1] 0
Antipyrine X 1300 | $39.00 |28 | 02 [1]6
Ceftriaxone sodium salt X X 3474 | $3830 8§ | -18 1|2
Cimetidine X X| X 2622 | $43.50 7 1.7 [1]2
2,3,5-Triiodobenzoic acid 1102 X 499.8 $29.40 10| -21]10]|2
3,3",5-Triiodothyroacetic acid X 6219 | $3530 | 0 | 00 |O| 1
Clenbuterol hydrochloride X 423 $3860 [ 8 | 26 | 1|1
Tetracycline X X 4465 | $1080 [ 10 | -1.5 ] 1|3
4-Androstene-3,17-dione 1103 X X 2864 | $17.10 2 |28 |04
Carbamazepine X 190.2 | $15.50 2 29 1 1)1
Amitriptyline hydrochloride 1104 X X 3654 $14.00 2 00 [ 1]0
Cromolyn sodium salt X 2343 | $5100 | 6 [ -19 0] 3
Sodium salicylate X X 116.1 | $1350 | 4 | -65|0]0
2,3,5-Triiodobenzoic acid 1105 X 499.8 | $2940 | 10 | -21 | 0] 2
Amoxicillin X X 3474 $36.70 7103112
Dobutamine hydrochloride X 1532 | $18.50 3 02 |1]0
Pentoxifylline X X 6859 | $101.75 | 14 | 0.0 | O] O
3-Methoxytyramine hydrochloride 1106 X X 1672 $31.10 3 06 | 110
5-Fluorocytosine X X 127.1 $61.80 3 07 | 1|0
Acycloguanosine X| X| X 135.1 $23.50 510201111
Aquocobalamin (Vitamin B12a) X X| 4586 | $31.00 7 45 | 0] 2
Bithionol 1107 X 2654 | $1395 | 6 | 47| 1|4
Chlorpropamide X X 4929 | $2000 |11 |05 | 1|3
Cyclophosphamide monohydrate X| X 295.5 $27.80 1 60 | 113
Griseofulvin X 3452 $24.25 13|-35]10]4
(+)-Pseudoephedrine hydrochloride 1108 X X 1652 | $30.20 2 09 | 1|0
Lidocaine hydrochloride X X 206.3 $9.90 7 18 [3]1
Minoxidil sulfate salt X 4445 | $23.70 | 10 | 1.1 | 2]-1
(+)-Metoprolol (+)-tartrate salt 1109 2674 $13.80 4 1.5 110
Hydrochlorothiazide X 362.5 $13.70 5 1.7 |04
N,N'-Dicyano-2,5-dimethylbenzoquinone-diimine X 2212 | $22.60 8§ | 43 |3|0
Sulfaphenazole X 3144 | $1990 | 7 | 60 | 2] 1
2-Acetamidophenol 1o X 1512 | $2180 [ 9 [-1.1 |03
5-Azacytidine X| X 2442 $0.00 2 105 (3]0
Brefeldin A X X 698 $9.25 6 33 1|1
Ebselen X 2463 | $2530 | 4 | 02 |21
Acebutolol hydrochloride 1111 X X 5907 | $1995 | 3 | 04 |01
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w = : :5 w | ow.
= =3 = -~ . 0| Bp
m g 25 é s - f; E ﬁ 21&|le E 5 E
5 |3 c|2|¥|2lel2|g|s|E|E|E % Sl % |ele
|2|2|5|5]5|%|E|5|E|3|5\E 5| B & || ®liE
- ] (=] Sl a2 2].= - - -
= |5]5[°|8] |&|=|2|§(2|E|2|” : HE
o g K & <|<
Molsidomine X 320.3 $38.20 6 46 | 110
Myriocin X X 2143 | $25.00 2 56 (0|0
N-Acetyl-D-galactosamine X X 4724 | $4530 | 11 | 44 | 211
1-Phenyl-1-cyclopropanecarboxylic acid 112 | X 1622 | $10.20 8§ |-2912]0
2-Pyridylacetic acid hydrochloride X X 137.1 $29.00 3 (01 1[0
5-Aminosalicylic acid X| X 153.1 | $1280 | 4 | 1.1 [ 1]0
1,7-Dimethylxanthine 1113 X X 180.2 | $30.40 6 23 1|1
Dimethyl 4-methoxyisophthalate 2813 $36.70 7 09 (210
Ethyl 3-pyridylacetate X X 2922 | $1860 | 10 | -19 | 0] 0
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