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X-ray crystallographic, NMR spectroscopic, and computational studies of taranabant afforded similar low-
energy conformers with a significant degree of rigidity along the C11—N13—C14—C16—C17 backbone but
with more flexibility around bonds C8—C11 and C8—O7. Mutagenesis and docking studies suggested that
taranabant and rimonabant shared the same general binding area of CB1R but with significant differences
in detailed interactions. Similar to rimonabant, taranabant interacted with a cluster of aromatic residues
(F(3.36)200, W(5.43)279, W(6.48)356, and Y (5.39)275) through the two phenyl rings and with F(2.57)170
and L(7.42)387 through the CF;—Pyr ring. The notable distinction between taranabant and rimonabant was
that taranabant was hydrogen-bonded with S(7.39)383 but not with K(3.28)192, while rimonabant was
hydrogen-bonded with K(3.28)192 but not with S(7.39)383. The strong hydrogen bonding between the amide
NH of taranabant and hydroxyl of S(7.39)383 was key to the superior affinity of taranabant to CB1R.

Introduction

The rich pharmacology of cannabinoids and their receptors
has been a subject of research for decades. Of particular interest
in recent years is the role of cannabinoid-1 receptor (CB1R®)
in regulating energy homeostasis. Marijuana use is known to
be associated with increased appetite in humans, and this
pharmacological effect is believed to be mediated through
activation of CBIR." Conversely, CBIR inverse agonists have
been shown to inhibit food intake in animals and humans.? In
addition, CB1R inverse agonists are shown to increase energy
expenditure.’> Upon chronic administration of CBIR inverse
agonists, weight loss has been observed in rodents and in
humans.*

Rimonabant is the first CBIR inverse agonist that has
undergone clinical evaluations for the treatment of obesity.*?
Numerous structurally related CB1R inverse agonists, including
SLV319, have since been reported, many of which share a cyclic
core.”® Recently, we disclosed a structurally distinct CBIR
inverse agonist (taranabant, MK-0364) that is in the late stages
of clinical evaluations for the treatment of obesity (Figure 1).>”
Unlike rimonabant or SLV319, taranabant lacks a rigid cyclic
core and may be reasonably expected to have a high degree of
structural flexibility. In this paper, we report X-ray crystal-
lographic, NMR spectroscopic, and computational studies that
suggest taranabant is structurally more rigid than was antici-
pated. Molecular modeling, mutagenesis, and receptor docking
studies suggest that the bioactive conformation of taranabant
has significant overlap with that of rimonabant, and the two
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classes of inverse agonists share a similar binding area of CBIR,
although they differ notably in detailed interactions.

Results and Discussion

Our structural analysis of taranabant started with the deter-
mination of its X-ray crystal structure which revealed two
crystallographically independent molecules in one unit cell of
the crystal lattice. The two molecules had only minor differences
in their conformations except for a twist of the cyanophenyl
ring of about 144°. A perspective view of one of the molecules
is shown in Figure 2 with selected dihedral angles listed in Table
1. Further examination of the solid state conformation of
taranabant uncovered three pairs of substituents with anti-
arrangements around the two consecutive bonds: C14—C16 and
C16—C17, setting up two pairs of antiperiplanarly disposed
hydrogens, Ha/Hb and Hb/Hd (Table 1). The overall result was
a perfect staggering of all substituents on the C14—C16—C17
skeleton of taranabant, thereby avoiding any potential eclipsing
or syn-pentane interactions. Also noteworthy was the anti-
orientation between Ha and Hg, which precluded gauche
interactions between C11 and C16 or C11 and C15. Examination
of similar structures in the Cambridge Structural Database (12
reference codes, 19 observations) afforded a narrow range of
values, +160-180°, for the torsion angle equivalent to Ha—
C14—N13—Hg, which suggested a strong preference for the
hydrogen atom on C14 to lie in the amide plane and reflected
a certain restriction of rotation about the N13—C14 bond. The
crystal structure also featured a trans-amide bond, placing C8
and C14 at a dihedral angle of —172.8°. Finally, the 5-CF5-Pyr
ring was folded over the 4-Cl-Ph ring and may be positioned
for edge-to-edge m-interactions (distance between C2 and C19,
3.5 A).

Intrigued by the conformational preference in the solid state,
we proceeded to study the solution conformation of taranabant.
First, 1D '"H NMR and 2D 'H-"3C HSQC NMR spectra were
recorded in CD3OD to allow complete assignment of the proton
signals. The coupling constants were extracted with a selected
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Figure 1. Selected structures of CBIR inverse agonists.
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Figure 2. An ORTEP representation of one of the two independent
molecules of taranabant. Ellipsoids are 50%, H atoms are arbitrary
spheres.

Table 1. Selected Dihedral Angles of X-ray Structure of Taranabant

torsional angles deg
C14—C16—C17—-C18 —161.4
N13—-C14—C16—C25 —177.5

C15—Cl14—-C16—C17 179.3
Hb—C16—C17—Hd
Ha—C14—Cl16—Hb
Ha—C14—N13—Hg 179.3

C8—CIl1—-N13—Cl4 —172.8
C6—07—C8—Cl11 —67.6
07—C8—C11—NI13 —34.4

subset listed in Table 2. Most noteworthy were the large
coupling constants for Ha/Hb, Hb/Hd, and Ha/Hg, consistent
with antiperiplanar arrangement of these three pairs of hydro-
gens. A 2D 'H—"H NOESY study was also carried out (Figure
3) to gain additional insights in the solution conformation of
taranabant. Key NOEs are summarized in Table 3. The strong
NOEs observed for Ha/Hd, Hd/Hh, and Hd/Hi and the large
coupling constant between Hb and Hd were consistent with the
staggered arrangement, as observed in the solid state, with the
two phenyl rings gauche to each other and with He and Hd

Me O O O Me-NH O
NN N)\\N’§\©\

X = Cl: Rimonabant (SR141716A)
X=1: AM251
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Table 2. Selected Coupling Constants of Taranabant in CD3;0D

pair of hydrogens J (Hz)
Ha/Hb 10.1
Hb/Hd 11.7
Hce/Hd 13.8
Ha/Hg 9.0
Hb/He 3.7

occupying the pseudo axial and pseudo equatorial position,
respectively. The NOE observed for Ha/Hc and lack of NOEs
for He/Hh or He/Hi and a medium coupling constant between
Hb and Hc were all consistent with such a conformation.
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Figure 3. NOESY spectrum of taranabant in methanol-ds.
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Table 3. Key NOEs of Taranabant Observed in CD3;0D

NOE not
pairs with pairs with pairs with observed
strong NOEs medium NOEs weak NOEs for pairs
Hb/He, Hh, Hi, Ha/Hce Hce, He, Hf, Hg, Hk/Ho Hc/Hh, Hi
Hd /Ha, Hh, Hi Hf/He, Hh, Hk He/Hm
Hf, Hg/Hm Ha, Hh, Hi/Hk Hg/Kc, Kh, Hk

However, weak NOEs observed for Hf/Hk and Hk/Ho could
not be explained by the above conformer but can be rationalized
by another conformer with a 120° rotation of the C16—C17
bond, thus allowing a shorter distance between the Cl-Ph ring
and the CF3-Pyr ring. Because only a weak NOE was observed
for Ha/Hk, the latter conformer was unlikely to account for a
significant population. In addition, NOEs for both Hc¢/Ho and
He/Ho could not be readily explained with a single conformer,
and multiple conformers may exist with the CFz-Pyr ring
residing on either side of the amide plane. Such rotational
freedom around C8—C11 and O7—C8 was also supported by
weak NOEs observed for He/Hf and HffHh.

Computational studies were then performed to further un-
derstand the molecular geometry and energetics of taranabant.
Over 80 unique conformers were generated with energies
ranging within 12 kcal/mol. Perhaps, this result should not be
surprising considering the large number of rotatable bonds (total
of eight). However, closer examination revealed that the
structural variation was largely associated with the carboxyl
portion of the molecule, while only limited permutations were
found with the rest of the molecule. Representative conformers
are listed in Figure 4. First, conformer A, which was found to
possess the lowest energy, was virtually identical to the X-ray
crystal structure. As discussed earlier, this conformation featured

- //

A: 88.4 kcal/mol B: 89.6 kcal/mol

Figure 4. Representative conformers of taranabant generated from
molecular mechanical calculations.
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staggered arrangement of substituents around bond C14—C16
and C16—C17, a trans-amide bond, and the CF3-Pyr ring folded
over the 4-Cl-Ph ring. Rotation of 120° around the C16—C17
bond afforded conformer C with 2.8 kcal/mol increase in energy,
consistent with the notion that such a conformation would
account for only a small population in solution. Conformational
freedom around the C8—C11 bond was evident with conformer
B, where the CF3-Pyr ring rotated to the other side of the amide
plane with only a slight increase in energy. Rotation of the
C8—07 bond of conformer A resulted in conformer D, with an
increase of 3.6 kcal/mol in energy, presumably because of loss
of m—u interactions between the CF3;-Pyr and Cl-Ph ring and
additional gauche interactions between the CFz-Pyr ring and
the methyl groups.

In summary, X-ray crystallographic, solution NMR, and
computational studies of taranabant afforded similar low-energy
conformers with a significant degree of rigidity, particularly
around bond C11—N13, N13—C14, C14—Cl16, and C16—C17.
With the exception for the amide bond (C11—N13), the
structural rigidity was enforced with nonbonded interactions to
minimize gauche or eclipsing arrangement. In contrast, rotations
around bond C7—C11 and O7—C8 were more flexible, allowing
the CF3-Pyr ring pointing to various directions.

The binding mode of rimonabant to CB1R has been studied
extensively through SAR, mutagenesis, and molecular model-
ing.® Two key features have been highlighted: (1) an aromatic
cluster formed by F3.25(190), F3.36(200), W4.64(255), W5.43-
(279), W6.48(356), and Y5.39(275) that is in contact with the
two phenyl rings of rimonabant through a series of aromatic
stacking interactions;* (2) K3.28(192) that forms a hydrogen
bond with the amide carbonyl oxygen of rimonabant. This
interaction was proposed to be key to the stabilization of the
putative inactive state of CBIR.*> §7.39(383), which resides
across from K3.28(192) in the active site, appears to have no
direct interaction with rimonabant.®*

To determine whether taranabant binds to a similar pocket
of CBIR as rimonabant, we constructed five human CB1R
mutant receptors: F3.36(200)L, W5.43(279)A, K3.28(192)L,
S7.39(383)A, and F(2.57)170L. The affinity of taranabant to
the wild type and mutant receptors was assessed by competitive
binding with [*’H]-CP55940 (Table 4). In the case of mutant
receptor S7.39(383)A, the binding of CP55940 was dramatically
diminished, and [*H]-SR141716 was used as the radiolabeled
ligand instead. The affinity of AM251, a close analogue of
rimonabant, was also determined, and the ICsy values were
compared with the reported values of rimonabant. First, the bind-
ing of AM251 was affected substantially by both W5.43(279)A
(54-fold) and K3.28(192)L (17-fold) mutations, while a more
modest reduction in affinity was observed for binding to the
F3.36(200)L (9-fold) mutant receptor. In contrast, the S7.39-
(383)A (2-fold) mutation had little effect on the binding of
AM?251. These results were consistent with the reported data
of rimonabant (Table 4).® The F2.57(170)L mutant receptor has
not been reported in the literature, and we found for the first
time that the binding of AM251 was dramatically impacted by
this mutation (97-fold). Lange et al. had proposed based on
docking studies that the piperidine ring of rimonabant may have
hydrophobic contacts with F(2.57)170, and the right-hand 4-Cl-
Ph ring of SLV319 may be engaged in s-stacking interactions
with F(2.57)170.° Similar to AM251, the binding of taranabant
was also affected by W5.43(279)A (7-fold), F3.36(200)L (7-
fold), and F(2.57)170L (30-fold) mutations. It is interesting to
note that the W5.43(279)A mutation impacted the binding of
rimonabant (>1000-fold) more than AM251 (54-fold) and
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Table 4. Binding of Taranabant and AM251 to Wild Type and Selected Mutants of Human CBIR

WT F200L W279A K192L S383A F170L
taranabant, ICsp, nM (fold change®) 0.74 + 0.29 5.0+£0.92(7) 494+ 1.2(7) 1.2 £0.057 (2) 19 £ 5.7 (202)” 22 4+ 0.042 (30)
AM251 ICsp, nM (fold change®) 3.5 +0.068 30+7.5(09) 190 + 0.5 (54) 60 + 10 (17) 0.59 4+ 0.25 (2)” 340 £+ 97 (97)
rimonabant (fold change) 3)% ¢ (>1000)% (17)%° (<2)%

“ICsp on WT and mutant CB1R was determined with *H-CP55940 as the radio ligand except otherwise noted; the fold change was calculated by dividing
the ICsp value on the mutant by the ICsy value on the WT. ?3H-SR141716A was used as the radio ligand; ICsg of taranabant and AM251 on the WT CBIR

is 0.094 £ 0.006 and 0.32 + 0.03, respectively. “ ICsy of rimonabant was obtained from the F200A mutant.
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Figure 5. Sequence alignment of bovine rhodopsin with human CBIR.
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Residues in black bold are conserved in family A GPCR.

AM251 more than taranabant (7-fold). The origin of this
discrepancy became apparent later in the docking studies
because W5.43(279)A appeared to be interacting with the
variable region of these three molecules (5-CI-Ph of rimonabant,
4-1-Ph of AM251, and 3-CN-Ph of taranabant). Nonetheless,
the mutagenesis data outlined above highlighted the similarity
in binding to CB1R between AM251/rimonabant and taranabant.
However, it also revealed one significant difference between
AM251/rimonabant and taranabant that the S7.39(383)A muta-
tion dramatically impacted the binding of taranabant (202-fold)
but not AM251 (2-fold), while the K3.28(192)L mutation
significantly affected the binding of AM251/rimonabant (17-
fold) but not taranabant (2-fold).

To further understand the binding of taranabant, a CB1R
homology model was constructed for docking studies. Like most
other GPCRs, no crystal structure of CBIR is available. We
took a similar approach to others reported in the literature
starting from the crystal structure of bovine rhodopsin.'® Shown
in Figure 5 is the amino acid sequence alignment of human
CBIR with bovine rhodopsin.'" The key conserved residues
were labeled in black bold letters, and transmembrane helices
were highlighted in yellow. The minimized CB1R homology
model is very similar to that of Salo et al.®

Because the mutagenesis data were suggestive of significant
overlap between AM251/rimonabant and taranabant in their
binding to CBIR, the bioactive conformation of taranabant
should resemble that of AM251/rimonabant. The conformation
of rimonabant has been well studied.'” Among the two low-
energy conformers (Tg form and Ts form), the Tg conformer
(Figure 6) was found to dock better to CBIR.?® Various

Figure 6. Overlay of conformer D of taranabant (green) with ri-
monabant (yellow).

conformers of taranabant were evaluated for overlap with
rimonabant, and conformer D was deemed the best fit and was
selected for docking studies. The minimized binding model of
taranabant is presented in Figure 7. Several interactions are
noteworthy: (1) the 3-CN-Ph ring resided in a hydrophobic
pocket formed by W(5.43)279 and Y(5.39)275 and may be
engaged in w—u stacking with the indole ring of W(5.43)279
and the hydroxyphenyl ring of Y(5.39)275. The cyano group
of taranabant and the hydroxyl group of Y(5.39)275 were not
positioned perfectly for hydrogen bonding, but the respective
electron-withdrawing and electron-donating nature of these two
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Figure 7. The binding mode of taranabant in the CB1R homology
model.

substituents may enhance sr-stacking interactions; (2) the 4-CI-
Ph ring resided in another pocket formed by F(3.36)200,
W(6.48)356, and L(6.52)360, engaging in s-stacking and
hydrophobic interactions; (3) Ser(7.39)383 was located near the
amide bond, and the hydroxyl oxygen formed a hydrogen bond
with the amide NH of taranabant. This interaction contributed
greatly to the binding of taranabant, as reflected by the 200-
fold loss of affinity to the Ser(7.39)383 A mutant receptor relative
to the wild type. The strength of this hydrogen bond may be
explained by the high lipophilicity of surrounding residues or
hydrophobic enclosure, as described by Friesner;" (4) K(3.28)192,
previously shown to be critical to the binding to rimonabant,
was not appropriately situated to hydrogen bond with taranabant;
and (5) the 5-CF3-Pyr ring was positioned appropriately for
m-stacking interactions with F(2.57)170 and hydrophobic in-
teractions with 1.(7.42)387.

Conclusions

Despite lack of a rigid cyclic core, taranabant was shown by
X-ray crystallographic, solution NMR, and computational
studies to have a significant degree of conformational rigidity,
particularly along the C11—N13—C14—C16—C17 backbone.
The preferred conformation both at the solid state and in solution
featured staggered substituents along bonds C16—C17 and
C14—C16 to avoid nonbonded eclipsing or gauche interactions.
Additional conformational restraint was provided by the trans-
amide bond. In contrast, the C8—C11 and O7—C8 bonds were
more freely rotated to allow the CFs-Pyr ring accessing to
various directions.

Mutagenesis and docking studies suggested that taranabant
and rimonabant shared a general binding area of CB1R, although
the two classes of CB1R inverse agonists differed in detailed
interactions. Similar to rimonabant, taranabant interacted
with a cluster of aromatic residues (F(3.36)200, W(5.43)279,
W(6.48)356, and Y(5.39)275) of CBIR through the two phenyl
rings and with F(2.57)170 and L(7.42)387 through the CFs-
Pyr ring. These interactions together likely formed the basis of
binding between an inverse agonist ligand and the putative
inactive state of CB1R. The unique importance of K(3.28)192
for AM251 and S(7.39)383 for taranabant, each providing a
hydrogen bond, highlighted the differences in binding between
the two classes of CBIR inverse agonists. These results also
suggested that the interaction with K(3.28)192 may not be as
critical for stabilizing the putative inactive state of CB1R as
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previously proposed. Finally, the strong hydrogen bond formed
between the NH of taranabant and the hydroxyl of S(7.39)383
was essential to the superior CB1R binding affinity of taranabant.

Experimental Section

Materials. The synthesis of taranabant has been disclosed.®

X-ray Crystal Structure Determination. Crystals of taranabant
suitable for X-ray analysis were obtained by slow evaporation from
methyl-#-butyl ether/hexanes (v/v 1:1). Data were collected on a
Bruker CCD diffractometer to a 6 limit of 26.50°, which yielded
32603 reflections. There are 12217 unique reflections with 6727
observed at the 20 level. The structure was solved by direct methods
(SHELXS-97)'** and refined using full-matrix least-squares on F>
(SHELXL-97)."® The final model was refined using 723 parameters
and all 12217 data points. One unit cell comprises two independent
molecules of the main organic moiety along with a solvent molecule
(methyl-#-butyl ether). All nonhydrogen atoms were refined with
anisotropic thermal displacements. The final agreement statistics
are as follows: R = 0.058 (based on 6727 reflections with I > 20(1)),
wR = 0.129, § = 0.94 with (A/o)max = 0.03. The maximum peak
height in a final difference Fourier map is 0.898 eA™>, and this
peak is without chemical significance; molecular formula,
C27H25C]1F3N302, C5H120; Mr=1 120057, monoclinic, P21; a =
10.156(3), b = 25.682(9), ¢ = 11.369(4) A, B = 90.845(7)°, V =
2965.2(17) A®, Z = 2, Dx = 1.254 gem™>; monochromatized
radiation A(Mo) = 0.71073 A, w=0.18 mm~ "', F(000) = 1172, T
= 100 K.'® The final Flack parameter is 0.07(9).

NMR Spectroscopy. The NMR spectra of taranabant were
recorded at 600 MHz using a Varian Inova spectrometer in CD;0D
as a solvent at 25 °C.'° Signal assignments were confirmed by 2D
COSY and HSQC NMR experiments. NOE data were recorded
using 2D NOESY with mixing times of 0.4, 0.8, and 1.2 s.

Molecular Modeling and Docking. All calculations were
performed on a Linux work station. The initial structure of
taranabant was constructed and further minimized using the MMFF
force field and charge set to yield a suitable starting point for the
generation of multiple conformers.'” With the jg routine in MIX
environment developed in-house,'® about 100 conformers were
generated with energies ranging within 12 kcal/mol. The jg
command created multiple geometric configurations using distance
geometry and relied on the atom information of the molecule for
construction of geometric restraints. During the generation process,
the chirality of the conformers was fixed as (S,S). The geometry of
each conformer was further minimized with the batchmin routine.
After minimization, the conformers were checked against one
another based on energy and rms differences, and each unique
conformer was saved.

The CB1 receptor homology model was generated from the
crystal structure of bovine rhodopsin, with the homology module
in MOE program of CCG computing.’® A local energy minimiza-
tion was carried out first for the regions of gap and insertion. A
global minimization was followed to relieve the steric repulsions,
while C, of the frans-membrane helices were constrained so that
the backbones of the TM region remain unchanged. The loops were
further refined with the high temperature molecular dynamics
simulations with Charmm.?® A distance-dependent dielectric con-
stant was used because the MD simulation was mainly for the
extracellular loops under a hydrophilic environment. A femtosecond
step integration time was used for the simulation. The conformer
of interest was docked and scored by the scoring scheme that
counted the overlapping of the spheres and the atoms of the ligand.
The binding site was defined as 12 A around Lys192, and only the
polar hydrogens of the receptor were present during the docking
process.

Site-Directed Mutagenesis. pPCDNA3-h CBIR, containing all
the coding region of human CB1 receptor, was a gift from Dr. Gary
O’Neill (Merck Research Laboratories, Montreal). Mutant human
CB1 receptors were generated by site-directed mutagenesis using
GeneEditor (Promega, Cat: Q9280), with the following mutagenesis
primers:
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F170L: 5'-CTGGGGAGTGTCATTTTAGTCTACAGCTTCAT-
TG-3'

K192L: 5'-CGCAACGTGTTTCTGTTCTTACTGGGTGGGG-
TCACG-3'

F200A 5'-GGGGTCACGGCCTCCGCCACTGCCTCCGTGG-
GC-3'

W279A: 5'-ACCTACCTGATGTTCGCGATCGGGGTCACC-
AGC-3'

S383A: 5'- GTGTTTGCATTCTGCGCTATGCTCTGCCTGC-
TG-3"

The identity of the mutant was determined by sequencing the
whole coding region. The confirmed coding regions of wild type
and mutant human CB1R were cloned into pPCDNAS/FRT expres-
sion vector.

Cell Culture. CHO (Flp-In, Invitrogen) cells were kept in F12
medium with 10% dialyzed fetal bovine serum, 1x ITS-A (Invit-
rogen, Cat.: 51300-044), 2 mM L-glutamine, 1x penicillin-strepto-
mycin, and 100 ug/mL zeocin. Transfections were done in six-
well plate with Lipofectamine 2000 (Invitrogen, Cat.: 11668-027).
At 24 h after transfection, CHO cells were transferred to T75 with
selective medium (F12 medium with 10% dialyzed-FGS, 1x ITS-
A, 2 mM L-glutamine, 1x penicillin-streptomycin, and 600 ug/
mL hygromycin B). Stable clones were isolated by limited dilution.

CHO cells were harvested by enzyme-free dissociation buffer
(GIBCO), the cells were spun down at 220x g by a Beckman table
top centrifuge for 10 min, and the pellet was resuspended in
membrane homogenizing buffer (10 mM Tris, pH 7.2, 1 mM
EDTA, and protease inhibitor cocktails from SIGMA P8340). Cells
were homogenized with motor-driven homogenizer (Talboy setting
30), 10 strokes, and then spun in 50 mL conical tubes at 690x g
for 10 min in a Beckman table top centrifuge. Supernatants were
transferred to centrifuge tubes and spun at 38724 x g for 20 min.
The pellet membrane fraction was resuspended in membrane storage
buffer (50 mM Tris, pH 7.2, 2.5 mM EDTA, 5 mM MgCl,, 100
g/L sucrose, plus protease inhibitor cocktails). The resulting
membrane solution was frozen in liquid nitrogen and was stored at
—80 °C.

Radio-Labeled Binding Assay. Equilibrium binding assays were
performed by incubating human CBIR CHO membranes, test
compound and 0.5 nM [*H]-CP55940, or 1 nM [*H]-SR141716A
in the binding buffer (50 mM Tris-HCI, pH 7.2, 2.5 mM EDTA, 5
mM MgCl,, 0.05% fatty acid free BSA, 1x protease inhibitor
cocktail, from Sigma P8340) at 37 °C for 1 h. GF/C filter (MAHF
C1H 60 FC plate, Millipore) was prewetted with wash buffer
(binding buffer without protease inhibitor). The binding reaction
was terminated by filtering the binding solution through GF/C filter
with a Packard harvester, and the filters were washed with 1 mL
of wash buffer per well six times. After drying, 50 4L of Microscint
20 was added, the plate was sealed, and the radioactivity of bound
[*H]-CP55940 or [*H]-SR141716A was counted on a Packard
Topcount. Binding ICsyps were determined by one site-competition
curve-fitting method with PRISM (version 4, GraphPad Software,
Inc.) software.
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