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3487/MEM 3454, a novel nicotinic alpha 7 receptor partial ago-
ist, improves attention and working memory performance in
ynomolgus macaques

.L. Wallace 1,∗, G. Chiu 1, H. Dao 1, D.A. Lowe 3, R. Porter 2, L.
antarelli 2

CNS Research, Roche, Palo Alto, CA, United States
CNS Clinical Research and Early Development, F. Hoffmann-La Roche,
asel, Switzerland
Memory Pharmaceuticals, Montvale, NJ, United States

The nicotinic alpha 7 (nic �7) receptor plays an important
ole in cognitive function, and selective nic �7 agonists have
een proposed as novel therapeutic agents for treating cognitive

mpairments associated with schizophrenia (CIAS) and Alzheimer’s
isease (AD). R3487 / MEM3454 (R3487) is a novel nic �7 recep-
or partial agonist with 5-HT3 antagonist properties that is being
eveloped for the treatment of both CIAS and AD. R3487 exhibits
ro-cognitive effects in rodents, healthy volunteers and, more
ecently, in a Phase IIa AD population. In attempt to further
nderstand the cognitive enhancing and antidepressant-like effects
f R3487 and to improve on translatability between preclinical
nd clinical studies, additional characterization was conducted
sing nonhuman primate (NHP) efficacy methods. Following acute
dministration, R3487 (0.3–10 mg/kg, p.o.) was studied in the
HP object retrieval model of attention (response inhibition)

n which the compound improved percent-correct first reaches
n the difficult trials with a minimally effective dose (MED) of
.0 mg/kg. In addition to improving attentional measures, R3487
0.1–10 mg/kg, p.o.) was assessed in the delayed match to sam-
le (DMTS) NHP model of working memory. In this procedure,
3487 (MED, 1.0 mg/kg) significantly improved accuracy in the

ong delay of this task, similar to effects observed with the non-
elective nicotinic agonist, nicotine. In both the object retrieval
nd DMTS procedures, R3487 exhibited a characteristic inverted
-shaped dose-response function that is often reported with
icotinic agonists. In addition to further assessing the effects of
3487 for cognitive improvements, R3487 was also evaluated in
he differential reinforcement of low-rate (DRL) behavior model
o examine potential antidepressant-like properties. Unlike nico-
ine (0.03–0.3 mg/kg), which increased the number of reinforcers
btained (MED, 0.1 mg/kg, i.m.), R3487 (0.3–10 mg/kg, p.o.) did
ot exhibit this effect at the doses tested. Similarly, the nicotinic
4�2/�7 agonist, varenicline (0.03–0.3 mg/kg, p.o.), had no effect
n reinforcers obtained in the DRL procedure. Overall, the data from

hese studies indicate that R3487 improves attention and working

emory function in line with clinical data suggesting that the NHP
odels may be useful in advancing drug discovery efforts.

oi:10.1016/j.bcp.2009.06.060
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haracterization of JNJ-1930942, a novel positive allosteric mod-
lator of the �7 nicotinic acetylcholine receptor

nne Lesage 1,∗, Theo Dinklo 1, Jan-Willem Thuring 1, Christopher
rantham 2, Luc Peeters 1, Hilde Lavreysen 1, Hamdy Shaban 1,
aren E. Stevens 3,4, Lijun Zheng 4

Johnson & Johnson Pharmaceutical Research and Development, a
ivision of Janssen Pharmaceutica, Beerse, Belgium
Envision Pharma Ltd., Horsham, United Kingdom
Department of Psychiatry, University of Colorado at Denver and
ealth Sciences Center, Aurora, CO 80045, United States
Medical Research, Department of Veterans Affairs Medical Center,
enver, CO 80262, United States

The �7 nicotinic acetylcholine receptor (�7 nAChR) is a thera-
eutic target for the treatment of cognitive deficits associated with
chizophrenia, Alzheimer’s disease, Parkinson’s disease and ADHD.
ctivation of these receptors with �7 agonists improves sensory
ating and memory and attention in animal models, and early clin-
cal trials have shown a beneficial effect on cognitive function in
chizophrenia and Alzheimer’s disease patients. Here, we describe
he novel highly selective �7 nAChR positive allosteric modula-
or (PAM), JNJ-1930942. This compound enhances choline-evoked
ise in intracellular Ca2+ in the GH4C1 cell line stably transfected
ith cloned human �7 nAChRs. JNJ-1930942 does not act on �4�2,
3�4 nAChRs nor on the related 5-HT3 channel. Electrophysio-

ogical assessment in the GH4C1 cell line shows that JNJ-1930942
ncreases the peak and net charge response to choline, acetylcholine
nd PNU-282987. The potentiation is obtained mainly by affecting
he receptor desensitisation characteristics, leaving activation and
eactivation kinetics as well as recovery from desensitisation fairly
nchanged. The choline efficacy is increased over its full concentra-
ion response range and its potency is increased more than ten-fold.
he potentiating effect is �7 channel-dependent, since it is blocked
y the �7 antagonist methyllycaconitine. Moreover, in hippocampal
lices, JNJ-1930942 enhances in a dose dependent manner neuro-
ransmission at hippocampal synapses and facilitates the induction
f long term potentiation of electrically evoked synaptic responses
n the dentate gyrus. Hence, with these properties, JNJ1930492 is
ble to improve a genetically based auditory gating deficit in DBA/2
ice. These results support the potential of an �7 nAChR PAM as a

harmacotherapy for cognitive dysfunction.

oi:10.1016/j.bcp.2009.06.061
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rofile of A-716096, a novel thiazolylidine positive allosteric
odulator of the �7 nicotinic acetylcholine receptor

. Donnelly-Roberts ∗, J. Malysz, R. Faghih, H. Gronlien, M.
aakerud, K. Thorin-Hagne, H. Ween, S.M. Gopalakrishnan,
. Hu, J. Li, D.J. Anderson, K. Kohlhaas, M. Namovic, R. Radek, H.

obb, C.A. Briggs, R.S. Bitner, W.H. Bunnelle, M. Gopalakrishnan

Neuroscience Research, Global Pharmaceutical Research and Develop-
ent, Abbott, 100 Abbott Park, IL 60064-3500, United States

Targeting �7 neuronal nicotinic receptors (�7 nAChRs) via selec-
ive �7 NNR agonism has potential to treat cognitive deficits of
chizophrenia and Alzheimer’s disease. An alternative approach

s modulation of �7 NNR function to enhance effects of the
ndogenous neurotransmitter acetylcholine via positive allosteric
odulators (PAMs). Structurally distinct small molecules continue

o be identified as viable tools to explore this novel pharmacology.
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