
(XIV). The condensation of (XIV) with veratrole (VI) by
means of BuLi in THF gives 4-(2,3-dimethoxybenzoyl)-
piperidine-1-carboxylic acid tert-butyl ester (XV), which is
decarboxylated by means of trifluoroacetic acid, yielding
ketone (XVI). The condensation of (XVI) with 2-(4-fluo-
rophenyl)ethyl bromide (II) by means of K2CO3 in DMF
affords 1-(2,3-dimethoxyphenyl)-1-[1-[2-(4-fluorophenyl)-
ethyl]piperidin-4-yl]methanone (XVII). Finally, this com-
pound is reduced with NaBH4 in methanol (1). Scheme 2.

3) Racemic MDL-100907 (VII) can also be obtained
as follows: The reaction of piperidine-4-carboxylic acid
ethyl ester (XVIII) with the already mentioned bromide (II)
by means of K2CO3 as before gives 1-[2-(4-fluo-
rophenyl)ethyl]piperidine-4-carboxylic acid ethyl ester
(XIX), which is treated with N,O-dimethylhydroxylamine
(XIII) to afford carboxamide (XX). The condensation of
(XX) with veratrole (VI) by means of BuLi as before yields
the ketonic precursor (XVII), which is finally reduced as
before (2). Scheme 3.

4) [11C]-Radiolabelled MDL-100907 can be obtained
as follows: Racemic MDL-100907 (VII) is treated with L-
Selectride in THF, yielding racemic 1-[1-[2-(4-fluo-
rophenyl)ethyl]piperidin-4-yl]-1-(3-hydroxy-2-methoxy-
phenyl)methanol (rac-XXI), which is submitted to semi-
preparative HPLC separation over Chiracel OD, affording
pure (R-XXI). Finally, this compound is methylated with
[11C]-methyl iodide and KOH in HMPA (2). Scheme 3.

If this methylation is performed with nonlabeled
methyl iodide, MDL-100907 is obtained.

5) The radiolabeling of phenol (R-XXI) can also be
performed with better yields using [11C]-methyl trifluo-
romethanesulfonate (XXII) as methylating agent. Triflate
(XXII) is obtained by reaction of silver triflate with [11C]-
methyl iodide (3). Scheme 3.

Description

Crystals, m.p. 112-3 °C.

C22H28FNO3 Mol wt: 373.4720

CAS: 139290-65-6
CAS: 139290-69-0 (as racemic)

EN: 179327

Synthesis

MDL-100907 can be obtained by several different
ways:

1) The condensation of piperidine-4-carboxamide (I)
with 2-(4-fluorophenyl)ethyl bromide (II) by means of
K2CO3 in hot DMF gives 1-[2-(4-fluorophenyl)ethyl]piperi-
dine-4-carboxamide (III), which by reaction with refluxing
POCl3 is converted into the nitrile (IV). The reduction of
(IV) with diisobutyl aluminum hydride (DIBAL) in THF
affords the aldehyde (V), which by condensation with 1,2-
dimethoxybenzene (veratrole) (VI) by means of BuLi in
THF affords racemic MDL-100907 (VII). The esterification
of (VII) with (S)-2-methoxy-2-phenylacetic acid (VIII) by
means of dicyclohexylcarbodiimide (DCC) and dimethyl-
aminopyridine (DMAP) in refluxing CHCl3 affords a mix-
ture of diastereomers that is submitted to column chro-
matography over silica gel to afford the pure diastereomer
(IX). Finally, (IX) is saponified with K2CO3 in methanol/
water (1). Scheme 1.

2) Racemic MDL-100907 (VII) can also be obtained
by reaction of piperidine-4-carboxylic acid (X) with di-tert-
butyl dicarbonate (XI) by means of NaOH in tert-butanol/
water, giving piperidine-1,4-dicarboxylic acid 1-mono-tert-
butyl ester (XII), which is treated with N,O-dimethylhy-
droxylamine (XIII) and carbonyldiimidazole (CDI) in
dichloromethane to afford the methoxy(methyl)amide

Drugs of the Future 1998, 23(9): 955-965
Copyright © 1998 PROUS SCIENCE
CCC: 0377-8282/98

MDL-100907 5-HT2A Antagonist
Antipsychotic

M-100907

(+)-(R)-1-[1-[2-(4-Fluorophenyl)ethyl]piperidin-4-yl]-1-(2,3-dimethoxyphenyl)methanol

(+)-(R)-α-(2,3-Dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl]-4-piperidinemethanol

O OH

O

CH3

CH3

N

F

L.A. Sorbera, J. Silvestre, J. Castañer. Prous Science, P.O. Box
540, 08080 Barcelona, Spain.



typical antipsychotic haloperidol, act by blocking central
dopamine D2 receptors. These compounds have been
shown to be effective in the treatment of positive symp-
toms of schizophrenia. However, dopamine D2 blockade
is generally ineffective for treating negative symptoms
and has been associated with extrapyramidal side effects
(EPS) observed with the use of these compounds.
Dopaminergic and serotonergic systems are closely con-
nected and functionally highly interactive (11, 12) and
there is considerable evidence suggesting that 5-HT can
interact with the dopaminergic system of the midbrain.

Atypical antipsychotics are compounds shown to be
effective in treating a number of psychotic disorders,
including schizophrenia, with an improved efficacy for
negative symptoms and a low liability for EPS. Such com-
pounds act on a wide range of neurotransmitter receptors
other than dopamine D2, such as serotonin 5-HT2,
α-adrenergic, muscarinic, histamine and dopamine D4
receptors (13, 14), but it is thought that their �atypical�
profile (low EPS liability and efficacy against negative

Introduction

The serotonergic system is believed to be involved in
a range of CNS disorders (e.g., depression, anxiety,
sleep), feeding disorders and drug abuse (4). Since it was
observed that lysergic acid diethylamide (LSD) could
induce schizophrenia-like effects in humans, an involve-
ment of the serotonergic system in the pathophysiology of
schizophrenia was already suggested in the 1950s (5).
Physiological responses to serotonin (5-HT) are known to
be mediated by 5-HT receptors which have been classi-
fied into seven distinct families or classes according to
structural diversity and particular transduction mecha-
nisms with multiple receptor subtypes comprising some of
the classes (6, 7). One such receptor, 5-HT2A, is widely
distributed in the CNS and has been proposed to be a
putative target for atypical antipsychotic drugs (8-10).

It is widely accepted that schizophrenia is due to
excessive dopaminergic activity in the CNS and major
pharmacological tools against schizophrenia, e.g., the
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Scientists at Hoechst Marion Roussel concentrated
their efforts on modifying haloperidol in order to increase
the distance between the 4-piperdinyl-phenyl ring and the
piperidine nitrogen to a distance similar to that found in
clozapine. A series of structural modifications led to the
synthesis of the first selective 5-HT2A antagonist, MDL-
11939 [I] (glemanserin) (17). Further resolution of the chi-
ral center of MDL-11939 and determination of the pre-
ferred aryl substituents led to the rationale for synthesis of
a potent, selective 5-HT2A receptor antagonist, MDL-
100907 (18). 

symptoms) is a consequence of their ability to act prefer-
entially through the 5-HT2 and not the D2 receptor (15).
Since atypical antipsychotics appear to act mainly
through the serotonergic system, it is thought that the
5-HT2 receptor plays a role in schizophrenia by modulat-
ing dopaminergic neurotransmission. Thus, 5-HT2 recep-
tor antagonism may be a critical factor in the �atypical�
profile of these antipsychotics (15). Indeed, clinical data
indicates that 5-HT2 antagonism is associated with low
EPS liability and improvement in negative symptoms of
schizophrenia (16). Atypical antipsychotics preferentially
acting via 5-HT2 receptors would have low EPS liability, in
part due to the reduction in abnormally increased
dopamine synthesis and release associated with schizo-
phrenia. There are a number of putative antipsychotic
drugs (e.g., risperidone, olanzapine, quetiapine) that act
mainly through 5-HT2A receptors. Hence, considerable
attention has been focused on combining 5-HT2A/D2
antagonistic effects, with preferential 5-HT2A antagonism,
in the development of new antipsychotics.
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tern of neurochemical, electrophysiological and behav-
ioral effects consistent with atypical antipsychotic activity
(19, 20, 22-25). MDL-100907 has the highest affinity for
the 5-HT2A receptor as compared to other receptor sites.

Pharmacological Actions

MDL-100907 is a highly selective 5-HT2A receptor
antagonist (19-21) which has been shown to have a pat-
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criminative effects of 1-(2,5-dimethoxy-4-methylphenyl)-
2-aminopropane (DOI), a 5-HT2A/2C receptor agonist
capable of inducing some psychotic symptoms, was
investigated. Rats trained to discriminate DOI (0.63
mg/kg i.p.) from saline with a standard two-level food rein-
forced operant procedure in a drug discriminant paradigm
were pretreated 45 min before testing with the antago-
nists. MDL-100907 was found to potently inhibit the DOI-
discriminant effect with an ED50 of 0.0006 mg/kg. These
results demonstrate that the effects of DOI are mediated
through 5-HT2A receptors and suggest that antagonism of
5-HT2A receptors may be involved in the actions of atypi-
cal psychotics (26). In addition, electrophysiological stud-
ies have shown that exposure of rat interneurons from pir-
iform cortex slices to MDL-100907 (1-10 nM) results in a
reversible parallel shift to the right of the 5-HT dose

The affinities of MDL-100907 for a number of neurotrans-
mitter receptors are shown in Table I. 

The safety and functional selectivity of MDL-100907
for the 5-HT2A receptor have been extensively examined
in several preclinical trials. MDL-100907 was found to
bind with high affinity to the 5-HT2A receptor in several tis-
sue and cell types, including rat cortical membranes,
monkey frontal cortex, several cell lines and cells trans-
fected with the human cloned receptor. MDL-100907
reversed the 5-HT-stimulated inositol phosphate accumu-
lation in fibroblast cells (NIH 3T3) expressing either the
rat 5-HT2A or 5-HT2C receptor with IC50s of  0.6 nM and
770 nM, respectively, thus demonstrating the functional
5-HT2A antagonism and selectivity of the compound (25).
Functional 5-HT2A antagonism was further demonstrated
when the ability of MDL-100907 to antagonize the dis-
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Table I: Receptor binding profile of MDL-100907.

Receptor Ligand Tissue Ki(nM) Reference

α1-Adrenergic [3H]prazosin rat cortex 128 25
α2-Adrenergic [3H]rauwolscine rat cortex >1000* 25
β-Adrenergic [3H]dihydroalprenolol rat cortex >10,000* 25
Benzodiazepine [3H]flunitrazepam bovine cortex >10,000* 25
Dopamine D1 [3H]SCH-23390 human cloned receptor 5300 25
Dopamine D2 [3H]spiperone human cloned receptor 2250 25

[3H]spiperone rat striatum 4265 58
Dopamine D3 [3H]spiperone rat cloned receptor 6700 25
Dopamine D4 [3H]spiperone human cloned receptor 540 25
Dopamine D5 [3H]SCH-23390 human cloned receptor 10000 25
GABAA [3H]muscimol rat cortex >100,000* 25
Glycine [3H]strychnine rat brainstem >100,000* 25
Histamine H1 [3H]pyrilamine rat cortex >1000* 25
Serotonin 5-HT1A [3H]8-OH-DPAT rat cortex >10,000* 25
Serotonin 5-HT1D [3H]5-HT cow striatum >1000* 25
Serotonin 5-HT1F [125I]LSD rat cloned receptor >1000* 25
Serotonin 5-HT2A [3H]ketanserin human cloned receptor 1.5 25

[3H]ketanserin rat cortex 1.37 25
[3H]ketanserin rat frontal cortex 0.59 50
[3H]ketanserin rat frontal cortex 0.7 51
[125I]LSD cloned receptor 0.34 25
[3H]ketanserin monkey cortex 0.36 25
[3H]ketanserin transfected fibroblast cell line 0.66 25
[3H]MDL-100907 rat frontal cortex 1.0 51

Serotonin 5-HT2C [3H]mesulergine transfected fibroblast cell line 88.0 25
[3H]mesulergine pig choroid plexus 107 50

Serotonin 5-HT3 [3H]GR65630 NG108-15 cell membranes >10000 * 25
Serotonin 5-HT4 [3H]GR-113808 rat striatum >100,000* 25
Serotonin 5-HT5A&B [125I]LSD rat cloned receptor >1000* 25
Serotonin 5-HT6 [3H]LSD cloned receptor >5000 52
Serotonin 5-HT7 [125I]LSD rat cloned receptor 226 25
L-type calcium channel [3H]nitrendipine rat heart >10,000* 25
Muscarinic (unselective) [3H]quinuclidinyl benzylate rat brain >10,000* 25
Muscarinic M2 [3H]N-methyl-scopolamine human >10,000* 25
Muscarinic M3 [3H]N-methyl-scopolamine human >10,000* 25
Opiate [3H]naloxone rat cortex >10,000* 25
σ [3H]PPP rat brain 87.0 25
Tachykinin NK1 [125I]Bolton-Hunter Subs. P guinea pig lung >10000* 25

*IC50(nM). Source: Prous Science MFLine database.



psychotomimetic conditions mediated by NMDA receptor
blockade in addition to schizophrenic symptoms (28).

In vivo studies using MDL-100907 were performed to
examine the mechanism of regulation of dopamine
release induced by indirect agonists such as ampheta-
mines. Administration of MDL-100907 (1 mg/kg s.c.) to
rats resulted in a significant 46% reduction in the increase
of extracellular levels of striatal dopamine induced by an
amphetamine analog, MDMA (20 mg/kg s.c.) without
altering basal dopamine release. When MDL-100907 was
infused (0.1 and 1.0 µM) into the striatum with a dialysis
probe, a dose-dependent decrease in MDMA-induced
dopamine efflux was observed. However, superfusion of
MDL-100907 (1 µM) striatal slices had no effect on
MDMA-induced efflux of preloaded [3H]-dopamine. Thus,
5-HT2 receptors may be involved in the mediation of
MDMA-induced increases in dopaminergic activity (29).  

The effects of MDL-100907 on basal and MK-801-
induced changes in regional dopaminergic activity have
also been reported. MDL-100907 (1 mg/kg i.p.) was
found to inhibit MK-801 (2 mg/kg i.p.)-induced dopamine
efflux in the nucleus accumbens without affecting basal
release. However, MDL-100907 increased dopamine
release in medial prefrontal cortex even when infused
directly (1 µM), indicating possible involvement of local
receptors. Moreover, the effects of MDL-100907 were
inhibited when 5-HT stores were depleted in the medial
prefrontal cortex by treatment with a synthesis blocker, p-
chlorophenylalanine. From these results, the authors con-
cluded that MDL-100907 antagonizes MK-801-induced
effects through interference of mesolimbic dopamine
release and enhancement of serotonergic action (30).

Recently, it has been proposed from the results of a
preclinical study that the antipsychotic efficacy exerted by
5-HT2A receptor blockade is dependent on increased
serotonergic tone. Results demonstrated that MDL-
100907 (0.01-1.0 mg/kg) inhibited MK-801-induced
hyperlocomotion in mice, an effect which was suppressed
in mice pretreated with PCPA and dose-dependently
restored by 5-hydroxytrytophan administration to replace
the depleted endogenous 5-HT. Similar but less potent
effects were detected in animals treated with nonselective
atypical antipsychotic such as clozapine or olanzapine
and no effect was observed in animals receiving
dopamine antagonists (31).

response curve (Kd = 1.17). These results further demon-
strate that the 5-HT2A, and not the 5-HT2C, receptor is
responsible for 5-HT-induced excitation (27).

MDL-100907 is one of the most specific and selective
compounds acting on the 5-HT2A receptor. Table II shows
both selectivity and specificity ratios for MDL-100907,
5-HT2A antagonists and other typical and atypical
antipsychotic compounds for those receptors thought to
be closely involved in schizophrenia. MDL-100907 was
shown to have a 60- to 300-fold higher affinity for 5-HT2A
receptors than 5-HT2C receptors. 

The low EPS liability of MDL-100907, as well as its
potential clozapine-like antipsychotic activity, have been
demonstrated by neurochemical studies in rats and mice.
Acute administration of MDL-100907 (1.0 mg/kg i.p.) or
clozapine (20 mg/kg i.p.) 20 min prior to insertion of the
recording electrode suppressed amphetamine-induced
slowing of ventral tegmental A10 region dopaminergic
neurons and slightly increased the number of active A9
and A10 dopamine neurons. Chronic administration of
either agent for 21 days resulted in a reduction in the
number of spontaneously active A9 and A10 dopamine
neurons, while haloperidol treatment (0.5 mg/kg/day i.p.)
decreased activity in both regions. Moreover, dopamine
metabolism in the striatum or nucleus accumbens was
not increased by acute or chronic MDL-100907 treatment.
Administration of a dopamine releaser/uptake blocker
(amfonelic acid; 2.5 mg/kg s.c.) 5 min prior to haloperidol
treatment (1.0 mg/kg i.p.) increased dopamine metabo-
lism, demonstrating a characteristic effect of typical
antipsychotics. In contrast, this increase was not
observed when MDL-100907 (1.0 mg/kg i.p.) or clozapine
(25 mg/kg i.p.) were given after amfonelic acid treatment
(20).

An electrophysiological study, describing a potential
model for screening atypical antipsychotic drugs involving
the glutamatergic system, demonstrated that 15-min pre-
treatment with MDL-100907 (20 and 100 nM) effectively
abolished phencyclidine (PCP)-induced suppression of
NMDA responses in rat medial prefrontal cortex pyrami-
dal neurons. Treatment with clozapine at a concentration
of 100 nM resulted in only a 50% reduction in NMDA
responses, while haloperidol or raclopride were ineffec-
tive. These results further support that MDL-100907 may
be an effective agent in inhibiting those PCP-induced
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Table II: Serotonin 5-HT2A receptor affinity, selectivity and specificity ratios of Ki (nM) for typical and atypical antipsychotics with respect
to those receptors suggested to be associated with psychotic disorders.

Compound 5-HT2A 5-HT2A/5-HT2C 5-HT2A/D2 5-HT2A/D4 5-HT2A/σ Ref.

MDL-100907 0.70 0.008 0.0003 0.0013 0.008 25, 51
Risperidone 0.65 0.025 0.17 0.09 ND 53, 54
Ritanserin 7.84 1.13 0.16 ND ND 55
Ketanserin 2.83 0.052 0.0058 0.00098 ND 55, 56
Amperozide 16 0.014 0.03 0.028 0.0085 57
Clozapine 14.9 1.86 0.28 0.41 0.00047* 53, 54, 58-62
Haloperidol 54.2 0.017 37.4 7.69 3.0* 53, 54, 58-62
S-16924 4.47 0.55 0.61 0.54 ND 53, 60, 61

*Ratio obtained from IC50 (nM) values. Source: Prous Science MFLine database.



tamate-based animal models of psychosis. Table III sum-
marizes the activities of MDL-100907 and other typical
and atypical antipsychotics on a selection of psychotic
symptoms and sedation in mice.

MDL-100907 is capable of inhibiting amphetamine-
induced locomotion (ED50 = 0.3 mg/kg) without affecting
baseline activity or apomorphine-induced stereotypy in
mice. In contrast, in addition to reducing amphetamine-
induced locomotion, haloperidol (0.01-0.5 mg/kg), cloza-
pine (0.25-8.0 mg/kg) and amperozide (0.06-2.0 mg/kg)
all resulted in sedative effects due to significant reduc-
tions in baseline locomotor activity. Furthermore, neither
MDL-100907 nor clozapine (1, 10 or 50 mg/kg) caused
catalepsy when administered to rats. Taken together,
these results indicated that MDL-100907 had antipsy-
chotic properties with low EPS liability (20).

MDL-100907 also inhibited 5-MeODMT- or 5-hydroxy-
tryptophan-induced head twitches in mice and rats,
respectively. Moreover, higher CNS safety scores were
achieved with MDL-100907 as opposed to treatment with
haloperidol, clozapine, risperidone, ritanserin or amper-
ozide when ataxia, α1-adrenergic, muscle relaxation,
depressant effect and striatal D2 receptor activities were
measured in mice (25).

The efficacy of MDL-100907 was also examined in
primates. Amphetamine (1 mg/kg i.m.)-treated adult
macaques were nasogastrically administered one dose of
MDL-100907 (0.1-5.0 mg/kg) 2 days/week. Behavior was
observed for 2 x 60-min periods at 30 and 90 min postad-
ministration of MDL-100907. Amphetamine-induced sub-
missive gestures were dose-dependently reduced and
amphetamine-stimulated visual screening and social
withdrawal were also decreased. MDL-100907 treatment
did not affect amphetamine-induced stereotypy or cause
movement disturbances. The reversal of amphetamine-
induced behavioral changes in these primates further
indicates that MDL-100907 may be an effective antipsy-
chotic agent (35). 

An in vivo study in mice demonstrated that atypical
and typical antipsychotics such as MDL-100907, clozap-
ine and risperidone blocked PCP- and amphetamine-
stimulated locomotion in a similar manner. Moreover,

The antipsychotic effects of MDL-100907 may be par-
tially explained by the results of a study which illustrated
that 5-HT2A receptors exert some degree of basal control
over extrapyramidal and limbic neurotensin systems.
Rats were administered either MDL-100907 (1 mg/kg),
clozapine (20 mg/kg), haloperidol (0.5 mg/kg) or the vehi-
cle 1, 2, 4 and 5 times with a 4-h interval between i.p.
injections. MDL-100907 and clozapine had similar effects
on neurotensin-like immunoreactivity in anterior caudate
structures in contrast to the 2-3 times greater increase in
levels observed in haloperidol-treated animals. Similarly,
haloperidol was much more potent in posterior caudate
structures; however, all three agents had similar actions
in the nucleus accumbens. MDL-100907 and clozapine
did not alter neurotensin-like immunoreactivity in other
extrapyramidal and limbic-associated brain structures
while haloperidol increased levels after 1-2 and 4 admin-
istrations in extrapyramidal and limbic regions, respec-
tively (32).

MDL-100907 has been used to investigate the
involvement of the 5-HT2A receptor in a wide variety of
physiological events. One such study, in which rat cortical
brain slices were perfused with MDL-100907 (1 or 10
mcM), ketanserin (1, 10 or 100 µM) and ritanserin (10
µM) under K+-evoked release conditions, demonstrated
that GABA release was inhibited by 12-31% in the pres-
ence of these receptor antagonists, suggesting that 5-HT
via the 5-HT2A receptors facilitates GABA release in the
brain (33). 

It is also worth noting that in vitro studies using MDL-
100907 have shown that 5-HT2A receptors may be
involved in the mobilization of polyunsaturated fatty acids
such as arachidonic acid (AA; 20:4n6) and docosa-
hexaenoic acid (DHA; 22:6n3). Rat C6 glioma cells
expressing 5-HT2A receptors were prelabeled with [3H]-
AA and [14C]-DHA and treated with MDL-100907 or
ketanserin tartate (1 µM) and challenged 15 min later with
5-HT or DOI. MDL-100907 reduced agonist-stimulated
mobilization of both AA and DHA, indicating a possible
mechanism by which astroglia provide neurons with fatty
acids (34).

The atypical antipsychotic profile of MDL-100907 has
been further demonstrated in dopamine-, 5-HT- and glu-
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Table III: Comparative in vivo potencies in mice (ED50 mg/kg) of MDL-100907 and other compounds with proven antipsychotic properties.

Compound Head-twitches Hyperactivity Climbing Sedation Ref.

MDL-100907 0.03a 0.08a >32a 7.2a 25
Risperidone 0.03b 0.045a 0.13a 0.5a 25, 63-66

0.007a 0.81b

Ritanserin 0.82a 0.44a 17.8a >16a 25
Amperozide 20.6a 0.26a 7.5a 6.7a 25
Clozapine 1.8a 0.57a 6.8c 2.5a 25, 63-69

6.6b 3.13b 16.0a 11.3b

20.5b

Haloperidol 4.0b 0.09a 0.041c 0.63b 25, 64-72
4.3a 0.14b 0.542a 0.70a

0.595b

Head twitches = MeODMT-induced inhibition; hyperactivity = AMPH-induced locomotor activity inhibition; climbing = APO-induced inhi-
bition; sedation = spontaneous locomotor activity inhibition. ai.p., bp.o., cs.c. administration. Source: Prous Science MFLine database.



some slight anxiolytic-like properties with no disruptional
activity on learning (40-42).

Suppression of 5-HT2A receptor activity with MDL-
100907 treatment had no effect on the incidence of anxi-
ety when investigated using rat (Vogel drinking conflict
and elevated plus-maze test) and mouse  (defense test
battery and light/dark choice test) models of anxiety.
Animals were injected i.p. with either MDL-100907, a
nonselective 5-HT2 antagonist (mianserin; 10 mg/kg) or a
selective 5-HT2B/2C antagonist (SB-206553; 3-10 mg/kg)
30 min prior to anxiety testing. SB-206553 and mianserin
treatment resulted in anxiolytic-like actions including
increased punished responding in the Vogel drinking test
and increased entries into open arms in the elevated
plus-maze, in contrast to MDL-100907 treatment which
had no effect (40). However, when MDL-100907 treat-
ment was examined in the rat Geller-Seifter model of anx-
iety, some anxiolytic effects were observed but only with
high doses of 2 and 10 mg/kg (41). 

Furthermore, the effects of MDL-100907 on the
autoshaping learning task were investigated. Following
autoshaping training sessions, rats were administered i.p.
either MDL-100907 (0.1, 1.0 or 3.0 mg/kg), a 5-HT1A/1B/1D
receptor antagonist (GR-46611; 1 or 10 mg/kg), a
5-HT1B/1D receptor antagonist (GR-127935; 0.1, 1 or 10
mg/kg) or the vehicle and tested 24 h later. Other animals
received a combination of the antagonists and TFMPP,
mCPP, fluoxetine, DOI, 1-NP, mesulergine, ketanserin or
PCA. Rats treated with GR-46611 displayed a decrease
in learning consolidation as opposed to an increase
observed in GR-127935 (10 mg/kg)-treated rats. MDL-
100907 had no effect when administered alone, indicating
that suppression of 5-HT2A receptors has no effect on
learning. However, the increases in learning observed
with DOI, ketanserin and TFMPP treatment were blocked
by MDL-100907 and a reduction in the learning enhanc-
ing effects of mCPP, 1-NP and mesulergine were also
observed in these animals. The results of this study
demonstrate that stimulation of 5-HT1B/1D receptors
reduces consolidation of learning as opposed to
increased learning resulting from stimulation of
5-HT2A/5-HT2C receptors (42).

Pharmacokinetics and Metabolism

Pharmacokinetic studies in rats and dogs have
demonstrated that MDL-100907 is well absorbed and
undergoes extensive first-pass metabolism to MDL-
105725, an active metabolite. However, the parent com-
pound was found to be the predominant species in the
brain when in vivo microdialysis sampling was performed
in rats following administration of MDL-100907 (5 mg/kg
i.v. or 50 mg/kg p.o.) or MDL-105725. Permeability of
MDL-100907 through the blood-brain barrier was 4 times
greater than that of MDL-105725 and metabolism of the
parent compound was found to be minimal in the brain
(43).

haloperidol suppressed amphetamine-stimulated loco-
motion more potently than PCP-stimulated movement.
These results suggest that while PCP-induced locomo-
tion is more sensitive to 5-HT2 antagonism, ampheta-
mine-stimulated locomotion is influenced more by
dopaminergic antagonism, further demonstrating the
atypical profile of the compound (36). These results were
corroborated in another study investigating the roles of
dopaminergic and serotonergic receptors in the modula-
tion of PCP- vs. amphetamine-stimulated locomotion in
rats. Rats were pretreated (s.c.) with MDL-100907 and
other antipsychotics such as clozapine, raclopride,
risperidone and haloperidol and administered PCP (20
mg/g s.c.) or amphetamine (2.5 mg/kg i.p.) 30 min later.
The atypical antipsychotics clozapine and MDL-100907
more potently inhibited PCP-stimulated locomotion as
opposed to amphetamine-stimulated locomotion when
compared to the effects of haloperidol and raclopride.
Antagonists of 5-HT2C (SB-200646; 20 mg/kg p.o.) and
α1-and α2-adrenergic (prazosin or RX-821002, respec-
tively; 0.63 mg/kg s.c.) receptors did not significantly
affect either amphetamine- or PCP-stimulated locomotion
(37). The results from this study provide further evidence
for a functional relationship between 5-HT2A receptors
and treatment of psychotic disorders.

A study proposing a potential model for characterizing
atypical antipsychotic agents has demonstrated that 5-HT
via 5-HT2A receptors are responsible for MDMA-stimulat-
ed locomotion. Rats were administered MDMA (1, 2, 4,
10, 20 or 40 mg/kg s.c.) 30 min after injection of MDL-
100907 (1 mg/kg i.p.). MDL-100907 pretreatment signifi-
cantly reduced MDMA-stimulated locomotion without
affecting basal levels. Treatment with other 5-HT2A antag-
onists such as ritanserin, clozapine, MDL-28133A and
methiothepin, in addition to 5-HT1A (propranolol) and D2
or D1 receptor antagonism (haloperidol and SCH-23390,
respectively), resulted in reductions in MDMA-stimulated
locomotion. Moreover, intraventricular administration of
5,7-dihydroxytryptamine resulted in regional decreases in
5-HT in addition to decreasing MDMA-stimulated locomo-
tion. These results indicated involvement of 5-HT1A, D1
and D2, as well as 5-HT2A receptors in MDMA-stimulated
locomotion (38).

Evaluation of the involvement of dopamine and sero-
tonin in psychostimulant-induced facilitation of brain stim-
ulation reward was examined in a study in which rats,
trained to self-stimulate, were injected i.p. with ampheta-
mine, cocaine, eticlopride (dopamine D2 antagonist),
MDL-100907 or a combination of both antagonists with
cocaine or amphetamine. It was shown that while eticlo-
pride reduced the rewarding effects of both psychostimu-
lants, MDL-100907 did not significantly influence cocaine
or amphetamine-induced effects when administered
alone or in combination with eticlopride, suggesting that
5-HT, at least via 5-HT2A receptors, does not modulate the
euphoric effects associated with psychostimulants (39). 

Investigation of the effects of MDL-100907 and there-
fore the 5-HT2A receptor involvement in anxiety and learn-
ing has demonstrated that the compound possesses
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Clinical Studies

In order to determine the proper doses required for
treatment of schizophrenic patients, the time course of
5-HT2 receptor occupancy in the human frontal cerebral
cortex was determined in 9 healthy subjects who under-
went positron emission tomography (PET). PET used
[11C]-N-methylspiperone (NMSP) as a tracer which binds
to both D2 receptors in the basal ganglia and to 5-HT2
receptors in cortical regions. Following a single dose of
MDL-100907 (10 or 20 mg p.o.), 5-HT2 occupancy was
found to be 70-90%. When compared to 8 h postdosing
with 10 mg, receptor occupancy significantly decreased
by 18-21% at 24 h, which was 17% lower than that
observed with 20 mg at 24 h (44, 45). In addition, sever-
al studies have described the development of a PET emit-
ting [11C]-MDL-100907 tracer for the distinct labeling of
5-HT2A receptors in the human brain (46, 47).

Results from early clinical trials have corroborated the
findings from preclinical studies suggesting an efficacy of
MDL-100907 against both positive and negative symp-
toms of schizophrenia with a significantly reduced side
effect profile (48). Finally, the clinical efficacy of MDL-
100907 has been recently reported in which schizo-
phrenic patients treated with fixed doses of MDL-100907
displayed significant improvement of symptoms. In addi-
tion, MDL-100907 treatment was shown to possess an
excellent tolerability profile (49).

Manufacturer

Hoechst Marion Roussel, Inc. (US).
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