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5BACKGROUND OF THE INVENTION  Technical Field  The invention relates to
octahydro-pyrrolo[3,4-b]pyrrole N-oxides, compositions comprising such compounds, methods for
making the compounds, 10salts, and polymorphs, and methods of using said compounds as prodrugs
for treating conditions and disorders where modulation of histamine-3 (H3) receptor activity is of
therapeutic benefit. Description of Related Technology  15Histamine is a well-known modulator of
neuronal activity. At least four types of histamine receptors have been reported in the literature,
typically referred to as histamine-1, histamine-2, histamine-3, and histamine-4. The class of histamine
receptor known as the histamine-3 receptor (also sometimes called the histamine H3 receptor or the
H3 receptor) is believed to play a role in neurotransmission in the 20central nervous system. The
histamine-3 (H3) receptor was first pharmacologically characterized on histaminergic nerve terminals
(Arrang et al, "Auto-inhibition of Brain Histamine Release Mediated by a Novel Class (H3) of Histamine
Receptor", Nature, Vol. 302, pp. 832-837 (1983)). The histamine-3 receptor is able to regulate the
release of 25neurotransmitters in the central nervous system and peripheral nervous system, and also
in peripheral organs such as the gastrointestinal tract. Histamine-3 ligands have been shown to be
able to modulate the release of histamine, dopamine, serotonin, acetylcholine, and other
neurotransmitters. The existence of histamine-3 receptors and their established role in modulating
neurotransmitter release activity in 30animal models of disease indicate the utility of histamine-3
ligands for the treatment 



of disease. This has motivated a search for, and the development of, selective histamine-3 receptor
agonists and antagonists (Leurs et al., Nature Reviews Drug  Discovery, Vol. 4, pp. 107-120 (2005);
Arrang et al. "Highly potent and selective ligands for histamine H3-receptors," Nature, Vol. 327, pp.
117-123 (1987); Leurs and Timmerman, ed. "The History of H3 Receptor: A Target for New Drugs,"
Elsevier (1998)). 5The activity of histamine-3 receptors can be modified or regulated by the
administration of histamine-3 receptor ligands. The ligands can demonstrate antagonist, inverse
agonist, or partial agonist activity. Histamine-3 receptors have been linked to conditions and disorders
related to the central nervous system involving memory, cognition, attention, and other neurological
processes, 10wakefulness, obesity, and also peripheral and systemic activities, such as those involved
in asthma and allergic rhinitis. Although various classes of compounds demonstrating histamine-3
receptor-modulating activity exist, it would be beneficial to provide additional compounds that can be
incorporated into pharmaceutical compositions useful for therapeutic methods. 15Prodrugs are a
suitable manner for providing therapeutic compounds. Approximately 5-7% of all commercial drugs
worldwide are prodrugs (Stella, Expert Opinion on Therapeutic Patents, Vol. 14, pp. 277-280 (2004)).
Prodrugs distinguish themselves in one or more significant ways. They are structurally different from
the active daughter compound, and they may have distinct physicochemical properties. 20Prodrugs
can therefore be used, for example, to solve drug delivery problems, and in general to overcome some
barriers to the utility of the parent drug molecule, for example, they can help bypassing of drug efflux
mechanisms, extend and delay drug absorption to extend the period of drug action, and generally
improve bioavailability and biodistribution. 25The invention relates to octahydro-pyrrolo[3,4-b]pyrrole
N-oxides as prodrugs of histamine-3 receptor ligands. As such, the prodrugs of the invention can be
useful to treat disorders where modulation of histamine-3 receptor activity is of therapeutic benefit.
SUMMARY In a first aspect, there is provided a compound of the formula:  



(I) or a pharmaceutically acceptable salt thereof, wherein: Z1 is N or CH.       In a second aspect, there
is provided a pharmaceutical composition comprising a compound as defined above and a
pharmaceutically acceptable carrier.       In a third aspect, there is provided a compound as defined
above for use in treating a mammal having a condition or disorder where modulation of histamine-3
receptor activity is of therapeutic benefit.      In a fourth aspect, there is provided the compound as
defined above, as a prodrug of compounds of formula (II)  wherein Z2 is N or CH,       for use in
treating a mammal having a condition or disorder where modulation of histamine-3 receptor activity is
or therapeutic benefit.        In a fifth aspect, there is provided a compound that is
(3aR,5R,6aR)-5-methy1-1- (411-(6-oxopyridazin-1(6H)-yl)bipheny1-4-yl)octahydropyrrolo[3,4-b]pyrrole
5-oxide.       In a sixth aspect, there is provided a compound that is (3aR,5S,6aR)-5-methy1-1-
(41-(6-oxopyridazin-1(6H)-yl)biphenyl-4-ypoctahydropyrrolo[3,4-b]pyrrole 5-oxide.       In a seventh
aspect, there is provided a compound that is (3aR,5R,6aR)-5-methyl1 -(4-(6-(6-oxopyridazin- 1
(6H)-yl)pyridin-3 -yl)phenyl)octahydropyrrolo[3 ,4-b]pyrrole 5-oxide. In an eighth aspect, there is
provided a compound that is (3aR,5S,6aR)-5-methyl- 1 -(4-(6-(6-oxopyridazin- 1 (6H)- yppyridin-3
-yl)phenyflo ctahydroPyrrol o[3 ,4-blpyrro1e 5-oxide. In a ninth aspect, there is provided a use of the
compound as defined above for the manufacture of a composition for the treatment of a mammal
having a condition or disorder where modulation of histamine-3 receptor activity is of therapeutic
benefit. 



The disclosure is directed to octahydro-pyrrolo[3,4-b]pyrrole N-oxides having a compound of formula
(I):  (I) or a pharmaceutically acceptable salt, or polymorph thereof, wherein Z1 is N or CH. Another
embodiment of the disclosure relates to pharmaceutical compositions comprising compounds of the
disclosure. Such compositions can be administered in accordance with a method of the disclosure,
typically as part of a therapeutic regimen for treatment or prevention of conditions and disorders
related to histamine-3 receptor activity. Another embodiment of the disclosure relates to a method of
treating a mammal having a condition where modulation of histamine-3 receptor activity is of
therapeutic benefit, said method comprising administering to a subject having or susceptible to said
disorder with a therapeutically effective amount of a compound of the formula (I). Another embodiment
of the disclosure is the use of a compound of formula (I)  (I) or a pharmaceutically acceptable salt, or
poiymorph thereof, as a prodrug of compounds of formula (II):   



wherein Z2 is N or CH, to treat a mammal having a condition or disorder where modulation of
histamine-3 receptor activity is of therapeutic benefit, comprising 5administering to a subject having or
susceptible to said condition or disorder a therapeutically effective amount of a compound of the
forrnula (I).       Another embodiment of the disclosure relates to a method for preparing compounds of
formula (I).             Another embodiment of the disclosure relates to a method of using a compound of
10formula (I) to selectively modulate histamine-3 receptor activity.       After oral administration or in
vivo administration of compounds of forrnula (I), compounds of formula (II) are formed in animals. The
compounds of formula (II) are potent histamine-3 receptor antagonists that are active and beneficial in
animal models of central nervous system disease. The method is useful for treating, or 15preventing
conditions and disorders related to histamine-3 receptor modulation in mammals. Such conditions and
disorders include Alzheimer's disease, asthma, allergic rhinitis, attention-deficit hyperactivity disorder,
deficits in attention, bipolar disorder, cognitive dysfunction, cognitive deficits in psychiatric disorders,
deficits of memory, deficits of learning, dementia, cutaneous carcinoma, drug abuse, diabetes, 25type
II diabetes, depression, epilepsy, gastrointestinal disorders, inflammation, insulin resistance syndrome,
jet lag, medullary thyroid carcinoma, melanoma, Meniere's disease, vestibular disorders, metabolic
syndrome, mild cognitive impairment, migraine, mood and attention alteration, motion sickness,
narcolepsy, pathological sleepiness, neurogenic inflammation, obesity, obsessive compulsive 25
disorder, pain, neuropathic pain, neuropathy, Parkinson's disease, polycystic ovary syndrome,
schizophrenia, cognitive deficits of schizophrenia, seizures, septic shock, Syndrome X, Tourette's
syndrome, vertigo, and sleep disorders. More particularly, -4-  WO 2009/036132PCTMS2008/075967
the method is useful for treating or preventing conditions and disorders related to the central nervous
system involving memory, cognitive and other neurological processes, obesity, and also peripheral
and systemic activities, such those involved in asthma, allergic rhinitis and obesity. Accordingly, the
compounds and 5compositions of the disclosure are useful as a medicament for treating or preventing
histamine-3 receptor modulated disease. 



The disclosure also relates to particular salts and polymorphs of certain compounds of the disclosure,
as well as compositions comprising and processes for preparing such compounds, salts, and
polymorphs. The disclosure also relates to 10compounds that are intermediates in processes for
preparing the compounds, salts, and polymorphs described herein.       The compounds, compositions
comprising the compounds, processes for making the compounds, methods for treating or preventing
conditions and disorders by administering the compounds, radiolabelled forms of the compounds,
particular 15 salts of certain compounds, particularly polymorphs of certain compounds, and
compositions containing such salts, polymorphs, and radiolabelled forms of the compounds are further
described herein. DETAILED DESCRIPTION OF THE INVENTION  20 Compounds of the Invention
Compounds of the invention can have the formula (I) as described in the Summary of the Invention: 25
(I)  WO 2009/036132PCT/US2008/075967 wherein Z1 is N or CH.        There is also disclosed a
pharmaceutical composition comprising a compound of formula (I) and a pharmaceutically acceptable
carrier. Preferred compounds of the invention are (3aR,5R,6aR)-5-methyl-1-(4'-(6- 



5oxopyridazin-1(6H)-yObipheny1-4-y0octahydropyrrolo[3,4-b]pyrrole 5-oxide,
(3aR,5S,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-yObipheny1-4- y0octahydropyrrolo[3,4-b]pyrrole
5-oxide, (3aR,5R,6aR)-5-methyl-1-(4-(6-(6-
oxopyridazin-1(6H)-yOpyridin-3-yl)phenyl)octahydropyrrolo[3,4-b]pyrrole 5-oxide, and
(3aR,5S,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-yl)pyridin-3-
10yOphenyl)octahydropyrrolo[3,4-b]pyrrole 5-oxide.        More preferred are
(3aR,5R,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)- yl)bipheny1-4-yl)octahydropyrrolo[3,4-14yrrole
5-oxide, and
(3aR,5S,6aR)-5-methyl1-(4'-(6-oxopyridazin-1(6H)-yObipheny1-4-y0octahydropyrrolo[3,4-131pyrrole
5-oxide. Most preferred is (3aR,5R,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-
15yl)bipheny1-4-ypoctahydropyrrolo[3,4-b]pyrrole 5-oxide.        Compounds of the invention were
named by ACD/ChemSketch version 5.01 (developed by Advanced Chemistry Development Inc.,
Toronto, Ontario, Canada), or CHEMDRAW Ultra 9.0 software (CHEMDRAW is a registered
trademark of CambridgeSoft Corporation of Cambridge, Massachusetts), or were given names
20consistent with ACD (Advanced Chemistry Development) nomenclature. The practice of assigning
names to chemical compounds from structures and of assigning chemical structures from given
chemical names is well-known to those of ordinary skill in the art. Compounds of the invention may
exist as stereoisomers wherein asymmetric 25or chiral centers are present. These stereoisomers are
"R" or "S" depending on the configuration of substituents around the chiral carbon atom. The terms "R"
and "S" used herein are configurations as defined in IUPAC (International Union of Pure and Applied
Chemistry) 1974 Recommendations, Section E: Fundamental Stereochemistry (Pure & AppL Chem.,
Vol. 45, pp. 11-30, (1976)). The invention  30 contemplates various stereoisomers and mixtures
thereof, and these are specifically included within the scope of this invention. Stereoisomers include
enantiomers and diastereomers, and mixtures of enantiomers or diastereomers. Individual  WO
2009/036132PCT/US2008/075967 stereoisomers of compounds of the invention may be prepared
synthetically from commercially available starting materials, which contain asymmetric or chiral
centers, or by preparation of racemic mixtures followed by methods of resolution well-known to those
of ordinary skill in the art. These methods of resolution are 5exemplified by (1) attachment of a mixture
of enantiomers to a chiral auxiliary, 



separation of the resulting mixture of diastereomers by recrystallization or chromatography and
optional liberation of the optically pure product from the auxiliary as described in Furniss, Hannaford,
Smith, and Tatchell, "Vogel's Textbook of Practical Organic Chemistry", 5th edition (1989); and
Longman Scientific & loTechnical, Essex CM20 2JE, England, or (2) direct separation of the mixture of
optical enantiorners on chiral chromatographic columns, or (3) fractional recrystallization methods.
Compounds of the invention may exist as cis or trans isomers, wherein substituents on a ring may be
attached in such a manner that they are on the same 15side of the ring (cis) relative to each other, or
on opposite sides of the ring relative to each other (trans). For example, cyclobutanes and
cyclohexanes may be present in the cis or trans configuration and may be present as a single isomer
or a mixture of the cis and trans isomers. Individual cis or trans isomers of compounds of the invention
may be prepared synthetically from commercially available starting 20materials using selective organic
transformations, or prepared in single isomeric form by purification of mixtures of the cis and trans
isomers. Such methods are well-known to those of ordinary skill in the art and may include separation
of isomers by recrystallization or chromatography. It should be understood that the compounds of the
invention may possess 25tautomeric forms, as well as geometric isomers, and that these also
constitute an aspect of the invention. It is also understood that the compounds of the invention may
exist as isotopomers, wherein atoms may have different weights; for example, hydrogen, deuterium
and tritium, or 12C, 11C and 13C, or 18F and 18F. 30Methods of the Invention         Compounds and
compositions of the invention of formula (I) are converted in vivo into compounds of formula (II), and
therefore are useful as prodrugs of -7-  



compounds of formula (II). Although compounds of formula (I) are not potent histamine-3 receptor
antagonists or inverse agonists, compounds of formula (II) are potent histamine-3 receptor antagonists
and inverse agonists. Therefore compounds of formula (I) are useful for modulating the effects of
histamine-3 receptors. In 5particular, the compounds and compositions of the invention can be used
for treating and preventing disorders modulated by histamine-3 receptors. Typically, such disorders
can be ameliorated by modulating the histamine-3 receptors in a mammal, preferably by administering
a compound or composition of the invention, either alone or in combination with another active agent,
for example, as part of a therapeutic toregimen. Such conditions or disorders can be selected from the
group consisting of Alzheimer's disease, asthma, allergic rhinitis, attention-deficit hyperactivity
disorder, deficits in attention, bipolar disorder, cognitive dysfunction, cognitive deficits in psychiatric
disorders, deficits of memory, deficits of learning, dementia, cutaneous carcinoma, drug abuse,
diabetes, type II diabetes, depression, epilepsy, 15gastrointestinal disorders, inflammation, insulin
resistance syndrome, jet lag, medullary thyroid carcinoma, melanoma, Meniere's disease, vestibular
disorders, metabolic syndrome, mild cognitive impairment, migraine, mood and attention alteration,
motion sickness, narcolepsy, pathological sleepiness, neurogenic inflammation, obesity, obsessive
compulsive disorder, pain, neuropathic pain, 20neuropathy, Parkinson's disease, polycystic ovary
syndrome, schizophrenia, cognitive deficits of schizophrenia, seizures, septic shock, Syndrome X,
Tourette's syndrome, vertigo, and sleep disorders.       In particular, a mammal having attention-deficit
hyperactivity disorder, Alzheimer's disease, or dementia can benefit from the administration of a
25therapeutically effective amount of a compound of formula (I). In particular, a mammal having
schizophrenia or cognitive deficits of schizophrenia can benefit from the administration of a
therapeutically effective amount of a compound of formula (I).           Additionally, a mammal having
narcolepsy, sleep disorders, allergic rhinitis, 30asthma, or obesity can benefit from the administration
of a therapeutically effective 



amount of a compound of formula (I). As an important consequence of the ability of the compounds of
the invention  WO 2009/036132PCTRIS2008/075967 to generate compounds of formula (II) that
modulate the effects of histamine-3 receptors in animals, the compounds and compositions of formula
(I) are useful for treating and preventing diseases, conditions and disorders modulated by histamine-3
receptors. Accordingly, the compounds or compositions of the invention can be 5administered either
alone or in combination with another active agent as part of a therapeutic regimen. Compounds useful
for the method of the invention, include but are not limited to, those specified in the Examples, and
possess an affinity for the histamine-3 receptors. Preferred compounds of formula (I) useful for the
methods disclosed toherein are (3aR,5R,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-yl)bipheny1-4-
yl)octahydropyrrolo[3,4-b]pyrrole 5-oxide, (3aR,5S,6aR)-5-methyl-1-(4'-(6-
oxopyridazin-1(6H)-yl)bipheny1-4-yl)octahydropyrrolo[3,4-b]pyrrole 5-oxide,
(3aR,5R,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-yOpyridin-3-
yOphenyl)octahydropyrrolo[3,4-b]pyrrole 5-oxide, and (3aR,5S,6aR)-5-methyl-1-(4-
15(6-(6-oxopyridazin-1(6H)-yppyridin-3-yl)phenypoctahydropyrrolo[3,4-b]pyrrole 5- oxide. More
preferred are (3aR,5R,6aR)-5-methyl-1-(4'46-oxopyridazin-1(6H)-
yl)biphenyl-4-ypoctahydropyrrolo[3,4-b]pyrrole 5-oxide, and
(3aR,5S,6aR)-5-methyl1-(4'-(6-oxopyridazin-1(6H)-yl)biphenyl-4-y0octahydropyrrolo[3,4-b]pyrrole
5-oxide. Most preferred is (3aR,5R,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-yObipheny1-4-
20ypoctahydropyrrolo[3,4-b]pyrrole 5-oxide. Such compounds may be useful for the treatment and
prevention of diseases, conditions, or disorders related to histamine-3 modulation. Examples of such
diseases, conditions or disorders are, for example, Alzheimer's disease, asthma, allergic rhinitis,
attention-deficit hyperactivity disorder, deficits in attention, bipolar 25disorder, cognitive dysfunction,
cognitive deficits in psychiatric disorders, deficits of memory, deficits of learning, dementia, cutaneous
carcinoma, drug abuse, diabetes, 



type II diabetes, depression, epilepsy, gastrointestinal disorders, inflammation, insulin resistance
syndrome, jet lag, medullary thyroid carcinoma, melanoma, Meniere's disease, vestibular disorders,
metabolic syndrome, mild cognitive  30 impairment, migraine, mood and attention alteration, motion
sickness, narcolepsy, pathological sleepiness, neurogenic inflammation, obesity, obsessive
compulsive disorder, pain, neuropathic pain, neuropathy, Parkinson's disease, polycystic ovary -9-
WO 2009/036132PCT/US2008/075967 syndrome, schizophrenia, cognitive deficits of schizophrenia,
seizures, septic shock, Syndrome X, burette's syndrome, vertigo, and sleep disorders. The ability of
histamine-3 receptor modulators and consequently, the compounds of the invention, to prevent or treat
such diseases, conditions, or disorders is demonstrated by 5examples found in the following
references.       The ability of the compounds of the invention, including but not limited to, those
specified in the Examples, to treat attention-deficit hyperactivity disorder and deficits in attention, may
be demonstrated by Cowart et al., Journal of Medicinal Chemistry, Vol. 48, pp. 38-55 (2005); Fox et
al., "Pharmacological Properties of ABT- 1 o239: II. Neurophysiological Characterization and Broad
Preclinical Efficacy in Cognition and Schizophrenia of a Potent and Selective Histamine H3 Receptor
Antagonist", Journal of Pharmacology and Experimental Therapeutics, Vol. 313, pp. 176-190 (2005);
Fox et al., "Effects of Histamine H3 Receptor Ligands GT-2331 and Ciproxifan in a Repeated
Acquisition Avoidance Response in the Spontaneously 15Hypertensive Rat Pup", Behavioural Brain
Research, Vol. 131(1,2), pp. 151- 161(2002); Yates et al., "Identification and Pharmacological
Characterization of a Series of New 1H-4-Substituted-Imidazoyl Histamine H3 Receptor Ligands",
Journal of Pharmacology and Experimental Therapeutics, Vol. 289, pp. 1151-1159 (1999); Ligneau et
al., Journal of Pharmacology and Experimental Therapeutics, Vol. 287, 20pp. 658-666 (1998); Tozer,
Expert Opinion on Therapeutic Patents, Vol. 10, p. 1045 (2000); Halpern, "GT-2331", Current Opinion
in Central and Peripheral Nervous System Investigational Drugs, Vol. 1, pp. 524-527 (1999); Shaywitz
et al., Psychopharmacology, Vol. 82, pp. 73-77 (1984); Dumery et al., "Development of Amygdaloid
Cholinergic Mediation of Passive Avoidance Learning in the Rat," Exp. 25Brain Res., Vol. 67 pp. 61-69
(1987); Tedford et al., "Pharmacological Characterization of GT-2016, A Non-Thiourea-Containing
Histamine H3 Receptor Antagonist: In Vitro and In Vivo Studies", Journal of Pharmacology and
Experimental Therapeutics , Vol. 275, pp. 598-604 (1995); Tedford et al., "Abstracts", Society for
Neuroscience, Vol. 22, p. 22 (1996); Glase et al., "Attention Deficit Hyperactivity 



30 Disorder: Pathophysiology and Design of New Treatments", Annual Reports in Medicinal
Chemistry, Vol. 37, pp. 11-20 (2002); Schweitzer et al., "Drugs Under Investigation for Attention-Deficit
Hyperactivity Disorder", Current Opinion in  WO 2009/036132PCT/1JS2008/075967 Investigative
Drugs, Vol. 3, P. 1207 (2002).       The ability of the compounds of the invention, including but not
limited to, those specified in the Examples, to treat dementia, and diseases with deficits of memory
and learning, may be demonstrated by Fox et al., Journal of Pharmacology 5and Experimental
Therapeutics, Vol, 305(3), pp. 897-908 (2003); Fox; Inflammation Research, Vol. 52 (Suppl. 1), pp.
531-532 (2003); Bernaerts et al., Behavioural Brain Research, Vol. 154 pp. 211-219 (2004); Onodera
et al., NauynSchmiedebergs' Arch. Pharmacol., Vol. 357, pp. 508-513 (1998); Prast et al., Brain
Research, Vol. 734, pp. 316-318 (1996); Chen et al., Brain Research, Vol. 839, pp. 10186-189 (1999);
Passani et al., Neuroscience and Biobehavioral Reviews, Vol. 24, pp. 107-113 (2000).       The ability
of the compounds of the invention, including but not limited to, those specified in the Examples, to treat
schizophrenia, cognitive deficits of schizophrenia, and cognitive deficits, may be demonstrated by Fox
et al., 15"Pharmacological Properties of ABT-239: II. Neurophysiological Characterization and Broad
Preclinical Efficacy in Cognition and Schizophrenia of a Potent and Selective Histamine H3 Receptor
Antagonist", Journal of Pharmacology and Experimental Therapeutics, Vol. 313, pp. 176-190(2005);
Browman et al., "Enhancement of Prepulse Inhibitor of Startle in Mice by the H3 Receptor Antagonists
Thioperamide 20and Ciproxifan", Behavioural Brain Research, Vol. 153(1), pp. 69-76 (2004); Komater
et al., "H3 Receptor Blockade by Thioperamide Enhances Cognition Without Inducing Locomotor
Sensitization", Psychopharmacology (Berlin, Germany), Vol. 167(4), pp. 363-372 (2003); Rodrigues et
al., British Journal of Pharmacology, Vol. 114(8), pp. 1523-1524 (1995); Passani et al., Neuroscience
and Biobehavioral Reviews, Vol. 24, 25pp. 107-113 (2000); Morriset et al., Journal of Pharmacology
and Experimental Therapeutics, Vol. 288, pp. 590-596 (1999). The ability of the compounds of the
invention, including but not limited to, 



those specified in the Examples, to treat dysfunction in psychiatric disorders, Alzheimer's disease, and
mild cognitive impairment may be demonstrated by Meguro 30et al., Pharmacology, Biochemistry and
Behavior, Vol. 50(3), pp. 321-325 (1995); Esbenshade et al., "Pharmacological and Behavioral
Properties of A-349821, a Selective and Potent Human Histamine H3 Receptor Antagonist",
Biochemical -11-  Pharmacology, Vol. 68, pp. 933-945 (2004); Huang et al., Behavioural Brain
Research, Vol. 151, pp. 287-293(2004); Mazurkiewicz-Kwilecki et al., Canadian Journal of Physiology
and Pharmacology, Vol. 67, pp. 75-78 (1989); Panula et al., Neuroscience, Vol. 82, pp. 993-997
(1997); Haas et al., Behavioural Brain Research, 5Vol. 66, pp. 41-44 (1995); De Almeida et al., Arch.
Int. Pharmacodyn., Vol. 283, pp. 193-198 (1986); Kamei et al., Psychopharmacology, Vol. 102, pp.
312-318(1990); Kamei et al., Japanese Journal of Pharmacology, Vol. 57, pp. 437-482 (1991);
Schwartz et al., Psychopharmacology, The Fourth Generation of Progress, Bloom and Kupfer (eds.),
Raven Press, New York, p. 397 (1995); and Wads et al., Trends 10in Neurosciences, Vol. 14, p. 415
(1991).       The ability of the compounds of the invention, including but not limited to, those specified in
the Examples, to treat epilepsy, and seizures, may be demonstrated by Harada et al., Brain Research
Bulletin, Vol. 63, pp. 143-146 (2004); Yokoyama et al., European Journal of Pharmacology, Vol. 234,
pp. 129-133 15(1993); Yokoyama et al., European Journal of Pharmacology, Vol. 260, P. 23 (1994);
Yokoyama et al., CNS Drugs, Vol. 5, P. 321 (1996); Vohora, Life Sciences, Vol. 66, pp. 297-301
(2000); Onodera et al., Progress in Neurobiology, Vol. 42, p. 685 (1994); Chen et al., British Journal of
Pharmacology, Vol. 143, pp. 573-580 (2004); Leurs et al., Progress in Drug Research, Vol. 45, pp.
170-165 (1995); Leurs et al., 20Progress in Drug Research, Vol. 39, P. 127 (1992); Yokoyama et al.,
CNS Drugs, Vol. 5 (5) pp. 321-330 (1995); Hurukami et al., Meth. Find. Exp. Clin. Pharmacol., Vol. 17
(C), pp. 70-73 (1995); and Yawata et al., Molecular Brain Research, Vol. 132, pp. 13-17 (2004). 



The ability of the compounds of the invention, including but not limited to, 25those specified in the
Examples, to treat allergic rhinitis and asthma, may be demonstrated by McLeod et al., American
Journal of Rhinology, Vol. 13, pp. 391- 399 (1999); McLeod et al., Allergy, Schering-Plough Research
Institute, Kenilworth, NJ, USA.; Hansel et al., "New Drugs for Asthma, Allergy and COPD", Progress in
Respiratory Research, Vol. 31, pp. 133-136 (2001); Delaunois et al., European 30Journal of
Pharmacology, Vol. 277, pp. 243-250 (1995); Dimitriadou et al., Clinical Science, Vol. 87, pp. 151 -1
63 (1994).         The ability of the compounds of the invention, including but not limited to, those
specified in the Examples, to treat motion sickness, dizziness, Meniere's disease, vestibular disorders,
and vertigo, may be demonstrated by Pan et al., Methods and Findings in Clinical Pharmacology, Vol.
20(9), pp. 771-777 (1998); 5O'Neill et al., Methods and Findings in Clinical Pharmacology, Vol. 21(4),
pp. 285- 239 (1999); Chavez et al., Brain Research, Vol. 1064, pp. 1-9 (2005); Leurs et al., Progress in
Drug Research, Vol. 45, pp. 170-165 (1995); and Lozada et al., BioMed Central Neuroscience, Vol. 5,
p. 32 (2004). The ability of the compounds of the invention, including but not limited to, tothose
specified in the Examples, to treat obesity, diabetes, type II diabetes, Syndrome X, insulin resistance
syndrome, and metabolic syndrome, may be demonstrated by Hancock, European Journal of
Pharmacology, Vol. 487, pp. 1 83 197 (2004); Hancock et al., Inflamm. Res., Vol. 53, Supplement 1,
S47-S48 (2004); ltoh et al., Biological Psychiatry, Vol. 45(4), pp. 475-481 (1999); Yates et al.,
15Abstracts, Society for Neuroscience, 102.10:219 (November, 2000); Malmlof et al., International
Journal of Obesity, Vol. 29, pp. 1402-1412 (2005); and Bjenning et al., Abstracts, International Sendai
Histamine Symposium, Sendai, Japan, #P39 (November, 2000); Sakata et al., Brain Research, Vol.
537(1-2), pp. 303-306 (1990). The ability of the compounds of the invention, including but not limited
to, 



20those specified in the Examples, to treat pain, including neuropathic pain and neuropathy, may be
demonstrated by Malmberg-Aiello et al., British Journal of Pharmacology, Vol. 111(4), pp. 1269-1279
(1994); Hriscu, Farmacia, Vol. 49(2), pp. 23-30, (2001). The ability of the compounds of the invention,
including but not limited to, 25those specified in the Examples, to treat sleep disorders, including
narcolepsy and pathological sleepiness, and jet lag, may be demonstrated by Barbier et al., British
Journal of Pharmacology, pp. 1-13 (2004); Monti et al., Neuropsychopharmacology, Vol.15, pp. 31-35
(1996); Lin et al., Brain Research, Vol. 523, pp. 325-330 (1990); Monti et al.,
Neuropsychopharmacology, Vol. 15, pp. 31-35 (1996); Ligneau et al.,  30 Journal of Pharmacology
and Experimental Therapeutics, Vol. 287, pp. 658-666 (1998); Sakai et al., Life Sciences, Vol. 48, pp.
2397-2404 (1991); MazurkiewiczKwilecki et al., Canadian Journal of Physiology and Pharmacology,
Vol. 67, pp. 75- -13-  78 (1989); Panula et al., Neuroscience, Vol. 44, pp. 465-481 (1998); Wada et al.,
Trends in Neuroscience, Vol. 14, p. 415 (1991); Monti et al., European Journal of Pharmacology, Vol.
205, p. 283 (1991); Dvorak et al., Journal of Medicinal Chemistry, Vol. 48, pp. 2229-2238 (2005). 5The
ability of the compounds of the invention, including but not limited to, those specified in the Examples,
to treat drug abuse, may be demonstrated by Clapham et al., European Journal of Pharmacology, Vol.
259 (2), pp. 107-14 (1994). Amphetamine is an abused stimulant in humans. It, and similar abused
drugs stimulate locomotor activity in animals, and it has been found that the histamine-3 10antagonist
thioperamide suppresses the locomotor stimulation induced by amphetamine. Therefore histamine-3
antagonists are likely to be useful for treating drug abuse as may be demonstrated by Clapham et al.,
European Journal of Pharmacology, Vol. 259 (2), pp. 107-14 (1994). The ability of the compounds of
the invention, including but not limited to, 15those specified in the Examples, to treat mood alteration,
bipolar disorder, depression, obsessive compulsive disorder, and Tourette's syndrome, may be
demonstrated by Lamberti et al., British Journal of Pharmacology, Vol. 123, pp. 1331-1336 (1998);
Perez-Garcia et. al., Psychopharmacology, (Berlin) Vol. 142(2), pp. 215-20 (1999). 



20The ability of the compounds of the invention, including but not limited to, those specified in the
Examples, to treat Parkinson's disease (a disease wherein patients have deficits in the ability to initiate
movements, and patients' brains have low dopamine levels) may be demonstrated by Sanchez-Lemus
et al., Neuroscience Letters, Vol. 364, pp. 179-184 (2004); Sakai et al., Life Sciences, Vol. 48, pp.
2397- 252404 (1991); Fox et al., Journal of Pharmacology and Experimental Therapeutics, Vol. 313,
pp. 176-190 (2005); Chen et al., British Journal of Pharmacology, Vol. 143, pp. 573-580 (2004).
The ability of the compounds of the invention, including but not limited to, those specified in the
Examples, to treat medullary thyroid carcinoma, melanoma, 30polycystic ovary syndrome, may be
demonstrated by Polish Med. Sci, Mon., Vol. 4(5), p. 747 (1998); Szelag, Medical Science Monitor,
Vol. 4(5), pp. 747-755 (1998); and Fitzsimons et al., Inflammation Res., Vol. 47 (Suppl. 1), pp. 550-551
(1998). -14-  WO 2009/036132PCT/U52008/075967       Compounds of the invention are particularly
useful for treating and preventing a condition or disorder affecting attention-deficit hyperactivity,
Alzheimer's disease, or dementia. Compounds of the invention are particularly useful for treating and
preventing a condition or disorder affecting schizophrenia or cognitive deficits of 5schizophrenia.
Compounds of the invention are particularly useful for treating and preventing a condition or disorder
affecting narcolepsy, sleep disorders, allergic rhinitis, asthma, or obesity.       Actual dosage levels of
active ingredients in the pharmaceutical compositions of this invention can be varied so as to obtain an
amount of the active compound(s) 10that is effective to achieve the desired therapeutic response for a
particular patient, compositions and mode of administration. The selected dosage level will depend
upon the activity of the particular compound, the route of administration, the severity of the condition
being treated, and the condition and prior medical history of the patient being treated. However, it is
within the skill of the art to start doses of the 15compound at levels lower than required to achieve the
desired therapeutic effect and to gradually increase the dosage until the desired effect is achieved. 



When used in the above or other treatments, a therapeutically effective amount of one of the
compounds of the invention can be employed in pure form, or where such forms exist, in
pharmaceutically acceptable salt, ester, amide or prodrug 20form. Alternatively, the compound can be
administered as a pharmaceutical composition containing the compound of interest in combination
with one or more pharmaceutically acceptable carriers. The phrase "therapeutically effective amount"
of the compound of the invention means a sufficient amount of the compound to treat disorders, at a
reasonable benefit/risk ratio applicable to any medical treatment. It 25will be understood, however, that
the total daily usage of the compounds and compositions of the invention will be decided by the
attending physician within the scope of sound medical judgment. The specific therapeutically effective
dosage level for any particular patient will depend upon a variety of factors including the disorder being
treated and the severity of the disorder; activity of the specific 30compound employed; the specific
composition employed; the age, body weight, general health, sex and diet of the patient; the time of
administration, route of administration, and rate of excretion of the specific compound employed; the
-15-  WO 2009/036132PCT/US2008/075967 duration of the treatment; drugs used in combination or
coincidental with the specific compound employed; and like factors well-known in the medical arts. For
example, it is well within the skill of the art to start dosages of the compound at levels lower than
required to achieve the desired therapeutic effect and to gradually increase the 5dosage until the
desired effect is achieved.       For treatment or prevention of disease, the total daily dosage of the
compounds of this invention administered to a human or lower animal may range from about 0.0003
mg/kg to about 30 mg/kg of body weight. For purposes of oral administration, more preferable doses
can be in the range of from about 0.001 10mg/kg to about 0.1 mg/kg body weight. If desired, the
effective daily dosage can be divided into multiple dosages for purposes of administration.
Consequently, single dosage compositions may contain such amounts or submultiples thereof to make
up the daily dosage. 15Methods for Preparing Compounds of the Invention  



The compounds of the invention can be better understood in connection with the following synthetic
schemes and methods, which illustrate a means by which the compounds can be prepared.
Abbreviations which have been used in the descriptions of the schemes and 20the Examples that
follow are: Xantphos for 4,5-bis(diphenylphosphino)-9,9- dimethylxanthene, [161265-03-8]; BINAP for
2,2'-bis(diphenylphosphino)-1,11- binaphthyl; Boc for butyloxycarbonyl; Et0Ac for ethyl acetate; HPLC
for high pressure liquid chromatography; IPA for isopropyl alcohol; Me for methyl; Me0H for methanol;
Ms for methanesulfonyl; Pd for palladium; tBu for tert-butyl; TEA for 25triethylamine; TFA for
trifluoroacetic acid; THF for tetrahydrofuran; and Ts for para- toluenesulfonyl; dba for dibenzylidine
acetone; DCM for dichloromethane, NH40H for saturated aqueous ammonium hydroxide; rt for room
temperature or ambient temperature suitably ranging from 17-30C. Copper iodide is Cu!; palladium
acetate is Pd(OAc)2. Emrys process vial is a microwave process vial (10 ml or 30 ml glass 30 vial with
sealed cap) from PersonalChemistry AB (Uppsala). All microwave irradiation experiments were carried
out using the Emrys synthesizer from PersonalChemistry AB (Uppsala). All experiments were carried
out in sealed -16-  microwave process vials utilizing the standard absorbance level (300 W maximum
power). If not stated otherwise, reaction times under microwave conditions reflect total irradiation times
counted from the beginning of the irradiation. As identifiers of compounds available from descriptions
reported in the literature or available  5 commercially, CAS numbers may be used. CAS numbers are
identifier numbers assigned to compounds by Chemical Abstracts Service of the American Chemical
Society, and are well-known to those of ordinary skill in the art.          The compounds of this invention
can be prepared by a variety of synthetic procedures. Specific procedures for the preparation of the
compounds of formula (I) 10are given. Reference Example A  The following Reference Examples
describe synthesis of compounds used for 



preparation of compounds as described in the Examples. Such methods are 15intended only to
provide examples of how such compounds can be obtained and are not intended to provide an
exhaustive list of how to provide the desired compound. Reference Example A          Ethyl (3aR
6aR)-hexahydropyrrolof2,3-clpyrrole-5(1H)-carboxylate dibenzoyl-D- 20tartrate salt Example Al
((R)-1-phenyl-ethylamino)-acetic acid methyl ester A reactor was charged with 10 g of
R-methylbenzylamine, 100 mL of Et0Ac, 25and 9.199 of Et3N. Methyl bromoacetate (15.15 g) was
added and the mixture was heated to 50-60C for 10 hours with stirring. The mixture was then cooled to
ambient temperature, then washed with 50 mL of water followed by 50 mL of 15% NaCI solution, to
provide 100 g of an Et0Ac solution which contained 15 g of (1- phenyl-ethylamino)-acetic acid methyl
ester (96% yield). 30  Example A2  (1-(R)-phenyl-ethylamino)-acetic acid  A solution of
(1-(R)-phenyl-ethylamino)-acetic acid methyl ester (21.79 of a 5solution in Et0Ac) was concentrated,
and the residue was taken up in 24 mL of water and heated at reflux for 13 hours. Upon completion,
the mixture was concentrated under reduced pressure and 30 mL of isopropanol was added. The
resulting precipitate was filtered and rinsed with 10 mL of isopropanol then dried under reduced
pressure to provide 2.4 g of the title compound. 



10 Example A3  Ethyl 14(R)-1-phenylethyl)hexahydropyrrolo12,3-clpyrrole-5(1H)-carboxylate  A
solution of (1-(R)-phenyl-ethylamino)-acetic acid (25.6 g) in 384 mL of toluene was heated to 90C. To
this 170 g (1.1 equivalents) of a 15.84 wt.% solution 15of ally1-(2-oxo-ethyl)-carbamic acid ethyl ester
(U.S. Pat. No. 5,071,999) in toluene, was added over 20 minutes and the mixture was stirred at 90C
for 14 hours then at 95C for 12 hours. After cooling, the product was extracted with 2 x 115 g of 20%
citric acid solution. The citric acid solution was diluted with 205 mL of isopropyl acetate, and the
mixture was neutralized with a solution of 51.2 g K2CO3 in 120 g 20water, and thoroughly shaken.
The layers were separated, and the aqueous layer was extracted again with 102'mL of isopropyl
acetate. The organic extracts were combined and distilled under reduced pressure to provide an oil
which was then diluted with 125 mL of Me0H to provide 140 g (100% yield) of the title compound as a
30% by weight solution in Me0H. 25 Example A4  Ethyl hexa hyd ropyrrolof3,4-b1pyrrol e-5( 1H1-ca
rboxyl ate        5% palladium hydroxide on activated carbon (13.9 g, 50% w/w in water) was added to a
pressure reactor. The product of Example A3 (as 506.8 g of a 25.9 wt% 30solution of ethyl
1-((R)-1-phenylethyl)hexahydropyrrolo[2,3-c]pyrrole-5(1H)- carboxylate (131.39) in Me0H was added,
followed by a Me0H rinse (37 g). The mixture was heated to 50C under an atmosphere of hydrogen
(40 psi) for 4 hours. -18-  



WO 2009/036132PC T/US2008/075967 The mixture was filtered through HYFLO Filter Aid (HYFLO is
a registered trademark of Celite Products Company of Los Angeles, California) and rinsed with 200 mL
of Me0H to provide a solution containing 78.9 g of the title compound. 5Example AS Ethyl
(3aR,6aR)-hexahydropyrrolo12,3-clpyrrole-5(1H)-carboxylate dibenzoyl-D- tartrate salt A solution of
150 g of ethyl hexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxylate (-11.2 %wt in Me0H) was heated to
60C. To this was added a solution of D- 10dibenzoyltartaric acid mono-hydrate (231.5 g) dissolved in
Me0H (591 mL+ 95 mL rinse), and the mixture was stirred at 60 5C for 2 hours during which time
crystallization occurred. The slurry was cooled to 18C over 6 hours, and the product was collected by
filtration and rinsed with Me0H (2 x 330 mL). The product was dried at 40-45C to provide 198 g of the
title compound. Chiral HPLC analysis 15of the Cbz-derivative ((3aR,6aR)-1-benzyl 5-ethyl
hexahydropyrrolo[3,4-b]pyrrole- 1,5-dicarboxylate. The Cbz group is an abbreviation for the
carbobenzyloxy protecting group of the product and indicates that the product was obtained with 99%
enantiomeric excess. 20Example A6  (3aR,
6aR)-5-Methyl-hexahydro-pyrrolof3,4-blpyrrole-1-carboxylic acid tert-butyl  ester       To a solution of
(3aR, 6aR)-hexahydro-pyrrolo[3,4-b]pyrrole-1-carboxylic acid tert-butyl ester (18.31g, 0.86 mol) in
Me0H (450 ml) was added paraformaldehyde 25(52g, 1.72 mole), and the mixture was stirred at room
temperature for 1 hour. Sodium cyanoborohydride was then added, and the mixture was stirred at
room temperature for 10 hours, diluted with IN NaOH (450 ml), extracted with dichlorornethane (5 x
200 m1). The combined organic layers were dried (Na2SO4), filtered and concentrated to provide the
title compound. 1H NMR (300 MHz, DM80- 



so CIO 6 ppm 4.18 (m, 1 H) 3.47 - 3.59 (m, 1 H) 3.34 - 3.46 (m, 2 H) 2.75 - 2.90 (m, 1 H) 2.71 (m, 1 H)
2.44 -2.60 (m, 2 H) 2.29 (s, 3 H) 1.89- 2.06 (m, 1 H) 1.65- 1.81 (m, 1 H) 1A2 - 1.49 (m, 9 H). MS:
(M+H)= 226. -19-  WO 2009/036132PCT/US2008/075967       (3aR,
6aR)-hexahydro-pyrrolo[3,4-b]pyrrole-1-carboxylic acid tert-butyl ester (CAS # 370880-09-4) may be
prepared as described in Schenke et al, "Preparation of 2,7-Diazabicyclo[3.3.01octanes", U.S. Patent
Number 5,071,999 (1991), which provides a racemate which may be resolved by chromatography on a
chiral column 5or by fractional crystallization of diasteromeric salts, or as described in Basha et al.,
"Substituted Diazabicycloalkane Derivatives", U.S. Patent Publication Number 2005/0101602 (2005).
Example A7 10(3eR, 6aR)-5-Methyl-hexahvdro-pyrrolof3,4-blpwrole        To a solution of the product of
Example A6 (20.8 g, 0.86 mole) in Me0H (450 ml) was added aqueous 3N HCI (300 m1). The mixture
was stirred at room temperature overnight, then concentrated to dryness at 30C under vacuum. The
residue was treated with aqueous 1N NaOH to obtain a pH of 9-10. The mixture was 15concentrated
to dryness. The crude material was purified by chromatography (eluting with a mixture of 10% Me0H
and 1% NI-140H in dichloromethane) to provide the title compound. 1H NMR (300 MHz, CDC13) 6
ppm 4.12 - 4.17 (m, 1 H) 3.31 - 3.43 (m, 1 H) 3.19 - 3.30 (m, 1 H) 3.12 (d, J=11.53 Hz, 1 H) 2.88 -3.01
(m, 1 H) 2.69 (dd, J=9.49, 2.37 Hz, 1 H) 2.40 -2.52 (m, 2 H) 2.33 (s, 3 H) 2.12 - 2.28 (m, 1 H) 1.82
20-1.95 (m, 1 H). MS: (M+H)+= 127. Example A8  (3aR,
6aR)-1-(4-bromo-phenv1)-5-methyl-octahvdro-ovrrolo13,4-NP_Yrrole  The product of Example A7
(2.30g, 18.2 mmole), 1,4-dibromobenzene (5.16 25g, 20.9 mmole),
tris(dibenzylideneacetone)dipalladium (340 mg, 0.36 mmole),
racemic-2,21-bis(diphenylphosphino)-1,11-binaphthyl (460 mg, 0.73 mmole) and sodium tert-butoxide
(2.63 g, 27.3 mmole) were dissolved in 20 ml of toluene and heated to 70C under N2 for 16 hours. The
mixture was cooled to room temperature, diluted with water and extracted with dichloromethane (5x).
The combined organics 



30were dried over sodium sulfate, filtered and concentrated and purified by chromatography (eluting
with a mixture of 5% Me0H in dichloromethane) to provide the title compound. 1H NMR (300 MHz,
CDC13) 6 ppm 7.25 - 7.30 (m, 2 H) 6.41 - -20-  6.46 (m, 2 H) 4.07(m, 1 H) 3.47 (ddd, J=9.1, 7.7, 5.9
Hz, 1 H) 3.19 (dt, J=8.9, 7.3 Hz, 1 H) 2.95 (m, 1 H) 2.68 (dd, J=9.0, 3.0 Hz, 1 H) 2.55-2.60 (m, 3 H)
2.32 (s, 3 H) 2.13 - 2.22 (m, 1 H) 1.88 -1.98 (m, 1 H). MS: (M+H)+= 281/283. 5Synthesis of
compounds of the invention  Examples        The compounds and processes of the invention will be
better understood by reference to the following Examples, which are intended as an illustration of and
not a limitation upon the scope of the invention. 10Unless otherwise described, reactions were carried
out under ambient conditions (ranging from 17-27C), under nitrogen. Unless otherwise described,
"column chromatography" means flash chromatography carried out using silica gel, a technique
well-known to those of ordinary skill in the art of organic synthesis. 15 Example 1
(3aR,5R,6aR)-5-methy1-1-(4'46-oxopyridazin-1(6H)-y1)biphenyl-4- vl)octahydropyrrolot3,4-blpyrrole
5-oxide  and 20(3aR,5S,6aR)-5-methy1-1-(4'46-oxopyridazin-1(6H)-y1)biphenyl-4-
yl)octahydropyrrolof3,4-blpyrrole 5-oxide  



Example 1A (3aR, 6aR)-1-(4'-bromo-biphem/1-4-y1)-5-methyl-octahydro-pyrrolor3,4-b1Pwrole  25The
title compound was prepared according to the procedure described in Example A8, substituting
4,4'-dibromobiphenyl for 1,4-dibromobenzene. 1H NMR (300 MHz, CDCI3) S ppm 7.39 - 7.53 (m, 6 H)
6.60 -6.66 (m, 2 H) 4.17 - 4.23 (m, 1 H) 3.52 -3.61 (m, 1 H) 3.26 -3.35 (m, 1 H) 2.98 - 3.05 (m, 1 H)
2.70 - 2.80 (m, 2 H) 2.58 - 2.64 (m, 2 H) 2.38 (s, 3 H) 2.15- 2.26(m, 1 H) 1.97 (m, 1 H). MS: (M+H)+=
30357/359.  WO 2009/036132PCT/US2008/075967 Example 1B
2f41-1(3aR,6aR)-5-methylhexahydropyrrolo13,4-blpyrrol-1(2H)-y11-1,11-biphenyl-4-
yl}Pyridazin-3(2H)-one  The product of Example 1A (4.54g, 12.6 mmole), 3(2H)-pyridazinone (2.41g,
525.2 mmole), copper powder (1.60 g, 25.2 mmole) and potassium carbonate (5.21 g, 37.7 mmole)
were dissolved in 63 ml of quinoline and heated at 150C under N2 for 48 hours. The mixture was
cooled to room temperature, diluted with hexane (15 ml) and filtered through a CELITE filter (CELITE
is a registered trademark of Johns-Manville Corporation of Denver, Colorado). The filtrate was
concentrated under 10reduced pressure and the residue was purified by chromatography (eluting first
with diethyl ether, followed by dichloromethane, then elution with a mixture of 5% MeOH in
dichloromethane) to provide the title compound, 2-{4'-[(3aR,6aR)-5-
methylhexahydropyrrolo[3,4-13]pyrrol-1(2H)-y1]-1,11-biphenyl-4-yllpyridazin-3(2H)-one. 1H NMR (300
MHz, CDCI3) S ppm 7.91 (dd, J=3.73, 1.70 Hz, 1 H) 7.61 - 7.65 (m, 4 15H) 7.51 (d, J=8.48 Hz, 2 H)
7.25 (dd, dd, J=9.40, 4.07 Hz,1 H) 7.07 (dd, J=9.49, 1.70 Hz, 1 H) 6.64 (d, J=8.81 Hz, 2 H) 4.19-4.27
(m, 1 H) 3.54 -3.64 (m, 1 H) 3.28 - 3.38 (m, 1 H) 3.00 - 3.11 (m, 1 H) 2.56 -2.85 (m, 4 H) 2.40 (s, 3 H)
2.10 - 2.29 (m, 1 H) 1.89 - 2.05 (m, J=6.78 Hz, 1 H); MS (M+H)+= 373. The solid (3aR, 6aR)-214'-(5-
methyl-hexahydro-pyrrolo[3,4-14yrrol-1-y1)-biphenyl-4-y11-2H-pyridazin-3-one 



20obtained showed a melting range of 204-207C (dec.).       Alternatively, (3aR,
6aR)-244'-(5-methyl-hexahydro-pyrrolo[3,4-b]pyrrol-1-y1)- biphenyl-4-y1]-2H-pyridazin-3-one, the
product of Example 1B, can be prepared according to the following procedure: 25Example 1C  Ethyl
(3a R,6aR)-hexahydropyrrolor3,4-blpyrrole-5(1H)-carboxylate        The product of Example A5 (205 g)
and CH2Cl2 (1 L) were combined and cooled to 0C. 1.54 L of a 20% KOH solution was cooled to 0C
then slowly added to the salt slurry, and the biphasic reaction mixture was stirred vigorously at 0C.
30After 2.75 hours, the layers were separated and the aqueous layer was extracted with CH2Cl2 (1 L).
The organic layers were combined and concentrated under reduced pressure, then chased with
toluene (1.6 L) to provide 386 g of a 19 wt% -22-  WO 2009/036132PCPUS2008/075967 solution of
product (100%). Example 1D        Ethyl
(3aR,6aR)-1-(4'-bromo-1,11-biphenv1-4-yl)hexahydroovrrolof3,4-b1oyrrole-5(1H)- 5carboxylate  To a
vessel containing 4,4'-dibromobiphenyl (12.48 g, 2.0 equiv.) and cesium carbonate (13.04 g, 2.0 eq.)
was added the product of Example 1C (17.9 wt%, 20.6g, 1.0 eq.) after which the vessel was
evacuated and purged. A catalyst solution was prepared in a separate vessel by mixing Xantphos
(0.77g, 0.067 eq.) and 10palladium (II) acetate (0.22 g, 0.049 eq.) and degassed after which 17.39 of
toluene was added with stirring. 



The catalyst solution was added to the vessel containing the 4,4'- dibromobiphenyl, cesium carbonate,
and the product of Example 41C and the mixture was heated to 98C for 12 hours. The mixture was
cooled to 20C and 80 g 15of dichloromethane was added. The resulting mixture was stirred and then
filtered to remove the catalyst. The resulting solution was concentrated under reduced pressure and
the residue was purified by column chromatography to yield 5.65 g of the title compound. 20 Example
lE  Ethyl (3aR,6aR)-144'-(6-oxopyridazin-1(6H)-vI)-1 1r-bipheny1-4-
VIlhexahydropyrroloc3,4-b1pyrrole-5(1H)-carboxylate  A mixture of 1.98 g of copper (I) iodide (10.4
mmole, 0.10 eq.), 1.66 g of 8- 25hydroxyquinoline (11.44 mmole, 0.11 eq.), 4.0 g of potassium
carbonate (28.94 mmole, 0.29 eq.) in 18.8 g of dimethylformamide (DMF) was mixed at ambient
temperature. The mixture was added to another flask containing 41.6 g of the product of Example 1D
(100.16 mmole, 1.00 eq.), 23.6 g of potassium carbonate (170.75 mmole, 1.70 eq.), and 14.4 g of
3(2H)-pyridazinone (149.86 mmole, 1.50 30eq.). Additional DMF (226 g) was used to transfer the
catalyst slurry. The resulting mixture was deoxygenated then heated to 140C for about 18 hours. After
cooling to ambient temperature, the mixture was diluted with 567 g of THF and 384 g of 10% -23-  WO
2009/036132PCT/1JS2008/075967 NaCI solution. The mixture was filtered to remove excess salts
and the aqueous phase was separated and back extracted with an additional 177 g of THF. The
combined organic phases were then washed with 10% NaCI solution (3x384 g). The organic phase
was concentrated under reduced pressure and Me0H (253 g) was 5added and the contents were
concentrated under reduced pressure. After adding 



additional Me0H (158 g), the contents were cooled to 0C, filtered, and washed with cold Me0H. The
resulting solids were transferred to a vacuum oven to yield 35.31 g (81.9% yield). Mass Spectroscopy:
431.5 (m.w. 430.5). 1H NMR (400 MHz, DMSOd6) 5 ppm 1.15 (s, 3 H), 1.78- 1.88 (m, 1 H), 2.10 (ddd,
J=12.49, 6.17, 6.04 Hz, 1  10 H), 3.03 (s, 1 H), 3.24 - 3.35 (m, 5 H), 3.53 (ddd, J=9.23, 6.86, 6.69 Hz,
2 H), 3.67 (s, 1 H), 4.00 (s, 2 H), 4.22 (s, 1 H), 6.63 (d, J=8.51 Hz, 2 H), 7.07 (dd, J=9.47, 1.51 Hz, 1
H), 7.48 (dd, J=9.47, 3.84 Hz, 1 H), 7.53 - 7.60 (m, 4 H), 7.68 (d, J=8.64 Hz, 2 H), 8.06 (dd, J=3.84,
1.51 Hz, 1 H). 130 NMR (100 MHz, DMSO-d6) 6 ppm 14.79 (CH3), 28.89 (CH2), 47.71 (CH2), 60.24
(CH2), 112.34 (CH), 124.87 (CH), 125.27 (CH), 15126.02 (0), 126.89 (CH), 130.05 (CH), 131.69 (CH),
136.87 (CH), 138.78 (C), 139.31(0), 145.61(C), 153.53(0), 158.64 (C).                                     Example
1F  2-{41-1(3aR,6aR)-hexahydropyrrolof3,4-blpyrrol-1(2H)-v11-1,11-biphenv1-4-v1}pyridazin-
203(2H)-one        A mixture of the product of Example 1E (7.50 g, 17.42 mmol) in 33% HBr in acetic
acid (37 mL, 205.57 mmol, 11.8 equivalents) was heated to 65-70C for at least 6 hours while
monitored by HPLC analysis for completion. When reaction is complete, the mixture is cooled to not
more than 45C and is diluted with Me0H (111  25 mL). The mixture was cooled to 20-25C, the product
is collected by filtration and is washed with fresh Me0H (50 mL). The wet cake is dried in the vacuum
oven at not more than 55C to provide the title compound (7.25g, 94.8%). Example 1G
302-14'-(3aR,6aR)-(5-methvIhexahvdropyrrolo13,4-blpyrrol-1(2H)-v1)-1,1r-biphenyl-4-
vIlcvridazin-3(2H)-one   WO 2009/036132PCT/US2008/075967       To a stirred solution of the product
of Example 1F (13.80g, 31.41 mmol) in dimethylacetamide (500 mL) was added a solution of 37%
aqueous formaldehyde (7.2 mL, 94.23 mmol, 3.0 equivalents) followed by sodium
triacetoxyborohydride (20.0 g, 94.23 mmol, 3.0 equivalents). The mixture was stirred at 25+/- 5C for 30
5minutes during which the starting material was consumed, giving a clear solution. The mixture was
diluted with 1N HCI (94 mL, 94 mmol, 3 equivalents) and stirred for one hour. The mixture was
adjusted to pH 9.0 +/- 0.5 with 1N NaOH (335 mL). The mixture was stirred for 1 hour then filtered.
The wet cake was washed with water and dried in a vacuum oven at about 50C to provide the title
compound, 2-[4- 10(3aR,6aR)-(5-methylhexahydropyrrolo[3,4-blpyrrol-1(2H)-y1)-1,1'-biphenyl-4- 



yl]pyridazin-3(2H)-one (10.40 g, 88.9%). 15 Example 1H  f 3a R,5R,6a
R1-5-methvI-1-(4'-(6-oxopyridazin -1(6H )-vI)biphenv1-4- vl)octahyd ropyrrolo13,4-blpyrrole 5-oxide
20A solution of the product from Example 1G (5 g, 13.44 mmol) in DCM (80mL) and Me0H (40mL)
was treated with hydrogen peroxide (5.2 mL, 30% in H20, 53.8 mmol). The mixture was heated to 50C
for 48 hours. The mixture was concentrated under reduced pressure to a smaller volume while still in a
solution. The solution was loaded onto an ANALOGIX Supernash silica gel column (ANALOGIX is a
registered 25trademark of Analogix Inc. of Burlington, Wisconsin) and eluted with
NH4OH/Me0H/DCM(1/10/90) to obtain the faster moving component (comparing with Example 10 as
the title product. 1H NMR (300 MHz, DMSO) 6 ppm 8.06 (m, 1 H), 7.69 (d, J=9 Hz, 2 H), 7.57 (d, J=9
Hz, 4 H), 7.50 (d, J=6 Hz, 1 H), 7.08 (dd, dd, J=9, 4.0 Hz,1 H), 6.70 (d, J=9 Hz, 2 H), 4.72 (d, J=6 Hz,
1 H), 3.75 -3.82 (m, 1 H), 303.52 - 3.59 (m, 2 H), 3.36 - 3.45 (m, 3 H), 3.15 - 3.21 (m, 1 H), 3.14 (s, 3
H), 2.05 - 2.12 (m, 1 H), 1.80- 1.86 (m, 1 H); MS (DCI,) M4= 388.  WO
2009/036132PCT/US2008/075967 Example 11                (3a R,5S ,6a R1-5-methy1-1-(4'46-oxopyrid
azin-1 (6H )-yl)biphenv1-4- 5v1)octahydroovrrolo[3,4-b]ovrrole 5-oxide        A solution of the product
from Example 10 (5 g, 13.44 mmol) in DCM (80mL) and Me0H (40mL) was treated with hydrogen
peroxide (5.2 mL, 30% in H20, 53.8 mmol). The mixture was heated to 50C for 48 hours. The mixture
was concentrated 10under reduced pressure to a smaller volume while still in a solution. The solution
was loaded onto an ANALOGIX SuperFlash silica gel column (ANALOGIX is a registered trademark of
Analogix Inc. of Burlington, Wisconsin) and eluted with NH4OH /Me0H/DCM(1/10/90) to obtain the
slower moving component (comparing with Example 1H) as the title product. 1H NMR (300 MHz,
DMSO) S ppm 8.07 (m, 1 H), 



107.70 (d, J=9 Hz, 2 H), 7.57 (d, J=9 Hz, 4 H), 7.50 (d, J=6 Hz, 1 H), 7.08 (dd, dd, J=9, 4.0 Hz,1 H),
6.65 (d, J=9 Hz, 2 H), 4.48-4.54 (m, 1 H), 3.81 -3.87 (m, 1 H), 3.66 - 3.74 (m, 2 H), 3.36 - 3.42 (m, 2
H), 3.24 (m, 1 H), 3.09 (s, 3 H), 2.11 -2.17 (m, 1 H); MS (DCI,) M+= 388. 20  Example 2
2-(5-{4-1(3aR,6aR)-5-methylhexahydropyrrolof3 4-b}Pyrrol-1(2H)-yllphenvIIPyridin-2-
v1)Pyridazin-3(2H)-one 5Example 2A Tert-butyl
(3aR,6aR)-1-(4-bromophenvl)hexahydropyrrolof3,4-blpyrrole-5(1H)- carboxylate  A mixture of tert-butyl
(3aR,6aR)-hexahydropyrrolo[3,4-b]pyrrole-5(1H)- carboxylate (1, 1.5 g, 7.0 mmol),
1,4-dibromobenzene (2.8 g, 20.4 mmol), Pd2(dba)3 10(275 mg, 0.3 mmol), BINAP (375 mg, 0.6 mmol)
and sodium tert-butoxide (1.93 g, 20.0 mmol) were placed in glass microwave tubes and then purged
three times with N2 gas, followed by the addition of toluene (45 mL). The mixture was heated to 140C
for 15 minutes in a microwave reactor. The mixture was then cooled to room temperature, was filtered,
and the crude mixture was purified via chromatography 15(Si02, 0-25% Et0Ac : hexanes) to provide
the title compound. 1H NMR (300 MHz, CDCI3): 6 = 7.30 ppm (m, 2H), 7.39 (m, 2H), 4.11 (m, 1H),
3.57 (m, 3H), 3.31 (m, 3H), 2.99 (m, 1H), 2.15 (m, 1H), 1.92 (m, 1H), 1.43 (s, 9H). MS (ESI, M +1):
310.9. Tert-butyl (3aR,6aR)-hexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxylate (CAS #370882-39-6)
may be prepared by the method described in Schrimpf et al., 



20"Diazabicyclic Central Nervous System Active Agents", WO 2001/081347(A2) (2001). Example 2B
(3aR,6aR)-1-(4-bromophenv1)-5-methyloctahydropyrrolo(3,4-blpyrrole  25To a solution of
(3aR,6aR)-tert-butyl 1-(4-bromophenyl)hexahydropyrrolo[3,4- b]pyrrole-5(1H)-carboxylate (1.86 g, 5.1
mmol) in CH2Cl2 (50 mL) at 23C was added TFA (8 mL) and the mixture was allowed to stir for 2 hrs.
The solvents were removed under vacuum and the residue was taken up in Me0H (50 mL) followed by
the addition of formaldehyde (37%, 3 mL, 40 mmol) and NaBH3CN (950 mg, 15.1  30 mmol). The
mixture was stirred at 23C for 10 hours, concentrated under reduced pressure and the residue was
dissolved in CH2Cl2 (100 mL), washed sequentially with water (2 X 50 mL), brine (1 X 30 mL), and
dried over Na2SO4, filtered and -27-  WO 2009/036132PCTAIS2008/075967 concentrated under
reduced pressure. The crude product mixture was purified via chromatography (Si02, 0-10% Me0I-1 in
CH2Cl2) to provide the title compound. 1H NMR (300 MHz, CDCI3): 6 = 7.28 ppm (m, 2H), 6.44 (m,
2H), 4.05 (m, 1H), 3.45 (m, 1H), 3.19 (m, 1H), 2.94 (m, 1H), 2.67 (m, 1H), 2.52 (m, 3H), 2.30 (s, 3H),
2.16 (m, 51H), 1.95 (m, 1H). MS (ESI, M +1): 280.8. Example 2C (3a R,6a
R)-5-methy1-1-(4-(4,4,5,5-tetra methyl-1 ,3-d ioxa borola n-2-yl)phenyl)octa- hydropyrrolof3,4-blpyrrole
10(3aR,6aR)-1-(4-bromophenyI)-5-methyloctahydropyrrolo[3,4-b]pyrrole (1.0 g, 3.6 mmol),
bis(pinacolato)diboron (4,4,41,4',5,5,5,51-octamethy1-2,21-bi(1,3,2- dioxaborolane, (1.0 g, 3.9 mmol),
Pd(dppf)Cl2CH2C12 (100 mg, 0.12 mmol) and KOAc (1150 mg, 11.7 mmol) were placed in a sealed
microwave reaction tube, and purged three times with N2 gas. Dioxane (20 mL) was added, and the
mixture was heated at 



15150C for 15 minutes. After cooling down to 23C, the mixture was filtered, and solvent was removed
under reduced pressure. The mixture was then purified via chromatography (Si02, 10-60% Et0Ac in
hexanes) to provide the title compound. 1H NMR (300 MHz, CDCI3): 6 = 7.67 ppm (m, 2H), 6.54 (m,
2H), 4.21 (m, 1H), 3.52 (m, 1H), 3.33 (m, 1H), 2.97 (m, 1H), 2.67 (m, 2H), 2.57 (m, 2H), 2.34 (br, 3H),
2.15 (m, 201H), 1.95 (m, 1H), 1.32 (s, 12H). MS (ESI, M +1): 329.1. Example 2D
2-(5-bromopyridin-2-Opyridazin-3(2H)-one and 2-(6-bromopyridin-3-v1)pyridazin- 3(2H)-one
253-pyridazinone (300 mg, 3.1 mmol), 2,5-dibromopyridine (1.0 g, 4.2 mmol), copper powder (200 mg,
3.1 mmol) and K2CO3 (1.29 g, 9.3 mmol) were placed in a sealed microwave tube, and purged three
times with N2 gas, followed by the addition of pyridine (15 mL). The mixture was heated to 120C in a
microwave reactor for 40 minutes. The mixture was concentrated under reduced pressure after which
the 30residue was taken up in CH2C12/Me0H, filtered and concentrated under reduced pressure. The
crude mixture was purified via chromatography (Si02, 10-80% Et0Ac in hexanes) to provide the title
compounds. -28-  WO 2009/036132PCT/US2008/075967
2-(5-bromopyridin-2-yl)pyridazin-3(2H)-one. 1H NMR (300 Mhz, CDCI3): 6 = 8.72 ppm (s(br), 1H),
7.99 (m, 2H), 7.68 (d(br), J = 8.4 Hz, 1H), 7.29 (dd (br), J = 8.4, 3.7 Hz, 1H), 7.07 (dd, J = 9.5, 1.7 Hz,
1H). MS (ES!, M +1): 253.8. 2-(6-bromopyridin-3-yl)pyridazin-3(2H)-one. 1H NMR (300 MHz, CDCI3):
6 = 5 8.76 ppm (d, J= 3.4 Hz, 1H), 7.98 (dd, J= 8.5, 2.7 Hz, 1H), 7.94 (dd, J= 2.7, 1.7 Hz, 1H), 7.59 (d,
J= 8.4 Hz, 1H), 7.29 (dd, J- 8.4, 3.4 Hz, 1H), 7.06 (dd, J= 8.5, 1.7 Hz, 1H). MS (ES!, M +1): 253.8.
Example 2E  102-(5-(4-((3aR 6aS)-5-methylhexahydropyrrolof3,4-blpyrrol-1(2H)-y1)phenvflpyridin-2-  



vIlpyridazin-3(2H)-one       (3aR,6aR)-5-methyl-1-(4-(4,4,5,5-tetramethy1-1,3-dioxaborolan-2-
y1)phenyl)octa-hydro-pyrrolo[3,4-b]pyrrole (50 mg, 0.15 mmol), 2-(5-bromopyridin-2-
yl)pyridazin-3(2H)-one (42 mg, 0.17 mmol), Pd(PPh3)2Cl2 (11 mg, 0.01 mmol), 2-
15(dicyclohexylphosphino)biphenyl (5.6 mg, 0.016 mmol) and Na2CO3 (1M, 225 4) were placed in a
microwave tube, purged with N2 and a mixture of solvents (Et0H:dioxane = 1:1, 1 mL) was added. The
mixture was heated to 140C in a microwave reactor for 15 minutes, cooled to ambient temperature,
was filtered, and concentrated under reduced pressure. The residue was purified via chromatography
20(Si02, 0-10% Me0H in CH2Cl2) to provide the title compound, 2-(5-(4-((3aR,6a5)-5-
methylhexahydropyrrolo[3,4-1D]pyrrol-1(2H)-yl)phenyl)pyridin-2-yl)pyridazin-3(2H)- one. 1H NMR (300
MHz, CDCI3): 8 = 8.82 ppm (d, J = 2.8 Hz, 1H), 7.98 (m, 2H), 7.73 (d, J = 8.2 Hz, 1H), 7.52 (m, 2H),
728 (dd, J = 10.1, 3.7 Hz, 1H), 7.09 (dd, J = 10.1, 1.7 Hz, 1H), 6.67 (m, 2H), 4.39 (m, 1H), 3.66 (m,
1H), 3.30 (m, 3H), 2.87(m, 252H), 2.59 (s(br), 3H), 2.23 (m, 2H), 2.05 (m, 1H). MS (ES!, M +1): 374.2.
Example 2F  f3aR,5R,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H )-v1)pyridin-3-
v1)PhenvI)octahydropyrrolo13,4-blpyrrole 5-oxide  30 A solution of the product from Example 2E (23
mg, 0.062 mmol) in DCM (0.5  WO 2009/036132PCT/US2008/075967 mL) and Me0H (1 mL) was
treated with hydrogen peroxide (0.04 mL, 30% in H20, 0.24 mmol). The mixture was screw-capped in
a 4 mL vial and heated to 50C for 24 hours. The mixture was concentrated under reduced pressure to
a smaller volume while still in a solution. The solution was loaded onto an ANALOGIX SuperFlash
5silica gel column (ANALOGIX is a registered trademark of Analogix Inc. of Burlington, Wisconsin) and
eluted with NH4OH1Me0H/DCM(1/10/90) to obtain the faster moving component (comparing with
Example 2G) as the title product, (3aR,5R,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-yl)pyridin-3-
yl)phenyl)octahydropyrrolo[3,4-b]pyrrole 5-oxide. 1H NMR (500 MHz, METHANOL- 10D4) 3 ppm 1.25-
1.31 (m, 1 H) 1.94 -2.00 (m, J=19.22 Hz, 1 H) 2.21 -2.29 (m, 



J=37.84 Hz, 1 H) 3.26 -3.28 (m, 3 H) 3.47 (d, J=27.77 Hz, 1 H) 3.55 (d, J=25.33 Hz, 1 H) 3.66 (none, 1
H) 4.03 (dd, J=11.44, 8.09 Hz, 1 H) 6.78 (d, J=8.54 Hz, 1 H) 7.12 (dd, J=9.76, 1.53 Hz, 1 H) 7.53 (dd,
J=9.61, 3.81 Hz, 1 H) 7.62 (d, J=8.85 Hz, 2 H) 7.65 (d, J=8.54 Hz, 1 H) 8.19 (dd, J=8.24, 2A4 Hz, 1 H)
8.76 (d, J=2.14 Hz, 1 H). MS 15(DCI,) M+= 389. Example 2G
(3aR,55,6aR)-5-methyl-1-(4-16-(6-oxopyridazin-1(6H)-vl)pyridin-3-
vI)PhenvI)octahvdropyrrolor3,4-blovrrole 5-oxide. 20       A solution of the product from Example 2E
(23 mg, 0.062 mmol) in DCM (0.5 mL) and Me0H (1 mL) was treated with hydrogen peroxide (0.04
mL, 30% in H20, 0.24 mmol). The mixture was screw-capped in a 4 mL vial and heated to 50C for 24
hours. The mixture was concentrated under reduced pressure to a smaller volume 25while still in a
solution. The solution was loaded onto an ANALOGIX SuperFlash silica gel column (ANALOGIX is a
registered trademark of Analogix Inc. of Burlington, Wisconsin) and eluted with
NH4OH/Me0H/DCM(1/10/90) to obtain the slower moving component (comparing with Example 2F) as
the title product, (3aR,5S,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-yl)pyridin-3-
30yOphenypoctahydropyrrolo[3,4-b]pyrrole 5-oxide. (3aR,5S,6aR)-5-methyl-1-(4-(6-(6-
oxopyridazin-1(6H)-yOpyridin-3-yl)phenyl)octahydropyrrolo[3,4-b]pyrrole 5-oxide. 1H  WO
2009/036132PCT/US2008/075967  NMR (501 MHz, METHANOL-D4) 6 ppm 1.27 - 1.30 (m, 1 H) 2.25
- 2.30 (m, 1 H) 3.25 (s, 3 H) 3.35 - 3.48 (m, 3 H) 3.52 -3.57 (m, J=21.09 Hz, 1 H) 3.71 (q, 1 H) 3.82
(dd, 1=11.41, 8.34 Hz, 1 H) 4.02 (dd, J=12.08, 6.52 Hz, 1 H) 4.62 - 4.67 (m, 1=19.36 Hz, 1 H) 6.73 (d,
J=8.82 Hz, 1 H) 7.09 (dd, 1=9.39, 1.53 Hz, 1 H) 7.49 (dd, J=9.39, 53.83 Hz, 1 H) 7.59 (d, 1=8.82 Hz, 1
H) 7.61 (d, 1=8.43 Hz, 1 H) 8.03 (dd, 1=3.83, 1.53 Hz, 1 H) 8.15 (dd, J=8.24, 2.49 Hz, 1 H) 8.72 (d,
1=2.11 Hz, 1 H). MS (DCI) kel= 389. Pharmaceutical Compositions of the Invention  



10The invention also provides pharmaceutical compositions comprising a therapeutically effective
amount of a compound of formula (I), or suitable salts and polymorphs thereof, in combination with a
pharmaceutically acceptable carrier. The compositions comprise compounds of the invention
formulated together with one or more non-toxic pharmaceutically acceptable carriers. The
pharmaceutical 15compositions can be formulated for oral administration in solid or liquid form, for
parenteral injection, or for rectal administration.        The term "pharmaceutically acceptable carrier", as
used herein, means a nontoxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or
formulation auxiliary of any type. Some examples of materials which can serve as 20pharmaceutically
acceptable carriers are sugars such as lactose, glucose and sucrose; starches such as corn starch
and potato starch; cellulose and its derivatives such as sodium carboxymethyl cellulose, ethyl cellulose
and cellulose acetate; powdered tragacanth; malt; gelatin; talc; cocoa butter and suppository waxes;
oils such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and 25soybean oil;
glycols such as propylene glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents
such as magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic
saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic
compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as well as coloring
30agents, releasing agents, coating agents, sweetening, flavoring and perfuming agents,
preservatives and antioxidants that can also be present in the composition, according to the judgment
of one skilled in the art of formulations. -31-        The pharmaceutical compositions of this invention can
be administered to humans and other mammals orally, rectally, parenterally, intracisternally,
intravaginally, intraperitoneally, topically (as by powders, ointments or drops), bucally or as an oral or
nasal spray. The term "parenterally", as used herein, refers to 5modes of administration, which include
intravenous, intramuscular, intraperitoneal, 



intrasternal, subcutaneous, intraarticular injection and infusion.       Pharmaceutical compositions for
parenteral injection comprise pharmaceutically acceptable sterile aqueous or nonaqueous solutions,
dispersions, suspensions or emulsions, and sterile powders for reconstitution into sterile 10injectable
solutions or dispersions. Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or
vehicles include water, ethanol, polyols (propylene glycol, polyethylene glycol, glycerol, and the like,
and suitable mixtures thereof), vegetable oils such as olive oil, and injectable organic esters such as
ethyl oleate, or suitable mixtures thereof. Suitable fluidity of the composition may be maintained, for
15example, by the use of a coating such as lecithin, by the maintenance of the required particle size in
the case of dispersions, and by the use of surfactants.       These compositions may also contain
adjuvants such as preservative agents, wetting agents, emulsifying agents, and dispersing agents.
Prevention of the action of microorganisms may be ensured by various antibacterial and antifungal
agents, 20for example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be
desirable to include isotonic agents, for example, sugars, sodium chloride, and the like. Prolonged
absorption of the injectable pharmaceutical form may be brought about by the use of agents delaying
absorption, for example, aluminum monostearate and gelatin. 25In some cases, in order to prolong the
effect of a drug, it is often desirable to slow the absorption of the drug from subcutaneous or
intramuscular injection. This may be accomplished by the use of a liquid suspension of crystalline or
amorphous material with poor water solubility. The rate of absorption of the drug then depends upon
its rate of dissolution which, in turn, may depend upon crystal size and 30crystalline form. Alternatively,
delayed absorption of a parenterally administered drug form is accomplished by dissolving or
suspending the drug in an oil vehicle. Suspensions, in addition to the active compounds, may contain
suspending -32-  agents, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, tragacanth,
and mixtures thereof. If desired, and for more effective distribution, the compounds of the invention
can be incorporated into slow-release or targeted- 5delivery systems such as polymer matrices,
liposomes, and microspheres. They 



may be sterilized, for example, by filtration through a bacteria-retaining filter or by incorporation of
sterilizing agents in the form of sterile solid compositions, which may be dissolved in sterile water or
some other sterile injectable medium immediately before use. loInjectable depot forms are made by
forming microencapsulated matrices of the drug in biodegradable polymers such as
polylactide-polyglycolide. Depending upon the ratio of drug to polymer and the nature of the particular
polymer employed, the rate of drug release can be controlled. Examples of other biodegradable
polymers include poly(orthoesters) and poly(anhydrides). Depot injectable 15formulations also are
prepared by entrapping the drug in liposomes or microemulsions, which are compatible with body
tissues.       The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid compositions
which can be dissolved or dispersed in sterile water or other 20sterile injectable medium just prior to
use.       Injectable preparations, for example, sterile injectable aqueous or oleaginous suspensions
may be formulated according to the known art using suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation may also be a sterile injectable solution,
suspension or emulsion in a nontoxic, 25parenterally acceptable diluent or solvent such as a solution
in 1,3-butanediol. Among the acceptable vehicles and solvents that may be employed are water,
Ringer's solution, U.S.P. and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed oil can
be employed including synthetic mono- or 30diglycerides. In addition, fatty acids such as oleic acid are
used in the preparation of injectables. Solid dosage forms for oral administration include capsules,
tablets, pills,  powders, and granules. In such solid dosage forms, one or more compounds of the
invention is/are mixed with at least one inert pharmaceutically acceptable carrier, such as sodium
citrate or dicalcium phosphate, and/or a) fillers or extenders such as starches, lactose, sucrose,
glucose, mannitol, and salicylic acid; b) binders such as 5carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidinone, sucrose, and acacia; c) humectants such as glycerol; d) disintegrating agents
such as agar-agar, 



calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate; e)
solution retarding agents such as paraffin; f) absorption accelerators such as quaternary ammonium
compounds; g) wetting agents such as locetyl alcohol and glycerol monostearate; h) absorbents such
as kaolin and bentonite clay; and i) lubricants such as talc, calcium stearate, magnesium stearate,
solid polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of capsules, tablets
and pills, the dosage form may also comprise buffering agents. Solid compositions of a similar type
may also be employed as fillers in soft 15and hard-filled gelatin capsules using lactose or milk sugar
as well as high molecular weight polyethylene glycols.       The solid dosage forms of tablets, dragees,
capsules, pills, and granules can be prepared with coatings and shells such as enteric coatings and
other coatings well-known in the pharmaceutical formulating art. They may optionally contain
20pacifying agents and can also be of a composition that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal tract in a delayed manner. Examples of materials which
can be useful for delaying release of the active agent can include polymeric substances and waxes.
Compositions for rectal or vaginal administration are preferably suppositories 25which can be
prepared by mixing the compounds of this invention with suitable non- irritating carriers such as cocoa
butter, polyethylene glycol or a suppository wax which are solid at ambient temperature but liquid at
body temperature and therefore melt in the rectum or vaginal cavity and release the active compound.
Liquid dosage forms for oral administration include pharmaceutically 30acceptable emulsions,
microemulsions, solutions, suspensions, syrups and elixirs. In addition to the active compounds, the
liquid dosage forms may contain inert diluents commonly used in the art such as, for example, water or
other solvents, -34-  WO 2009/036132PCT/US2008/075967 



solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3- butylene glycol, dimethylformamide,
oils (in particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, 5polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof.
Besides inert diluents, the oral compositions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring, and perfuming agents. Dosage forms for
topical or transdermal administration of a compound of this loinvention include ointments, pastes,
creams, lotions, gels, powders, solutions, sprays, inhalants or patches. A desired compound of the
invention is admixed under sterile conditions with a pharmaceutically acceptable carrier and any
needed preservatives or buffers as may be required. Ophthalmic formulation, ear drops, eye
ointments, powders and solutions are also contemplated as being within the scope of 15this invention.
The ointments, pastes, creams and gels may contain, in addition to an active compound of this
invention, animal and vegetable fats, oils, waxes, paraffins, starch, tragacanth, cellulose derivatives,
polyethylene glycols, silicones, bentonites, silicic acid, talc and zinc oxide, or mixtures thereof.
20Powders and sprays can contain, in addition to the compounds of this invention, lactose, talc, silicic
acid, aluminum hydroxide, calcium silicates and polyamide powder, or mixtures of these substances.
Sprays can additionally contain customary propellants such as chlorofluorohydrocarbons. Compounds
of the invention may also be administered in the form of liposomes. As is known in the art,
25liposomes are generally derived from phospholipids or other lipid substances. Liposomes are
formed by mono- or multi-lamellar hydrated liquid crystals that are dispersed in an aqueous medium.
Any non-toxic, physiologically acceptable and metabolizable lipid capable of forming liposomes may
be used. The present compositions in liposome form may contain, in addition to the compounds of the
30 invention, stabilizers, preservatives, and the like. The preferred lipids are the natural and synthetic
phospholipids and phosphatidylcholines (lecithins) used separately or together.  WO
2009/036132PCT/US2008/075967        Methods to form liposomes are known in the art. See, for
example, Prescott, Ed., Methods in Cell Biology, Volume XIV, Academic Press, New York, N. Y.,
(1976), p. 33, et seq. 



Dosage forms for topical administration of a compound of this invention 5include powders, sprays,
ointments and inhalants. The active compound is mixed under sterile conditions with a
pharmaceutically acceptable carrier and any needed preservatives, buffers or propellants, which can
be required. Opthalmic formulations, eye ointments, powders and solutions are contemplated as being
within the scope of this invention. Aqueous liquid compositions comprising compounds of the invention
10also are contemplated.       The compounds of the invention can be used in the form of
pharmaceutically acceptable salts, esters, or amides derived from inorganic or organic acids. The
phrase "pharmaceutically acceptable salts, esters and amides", as used herein, refers to carboxylate
salts, amino acid addition salts, zwitterions, esters and amides 15of compounds of formula (I) which
are, within the scope of sound medical judgment, suitable for use in contact with the tissues of humans
and lower animals without undue toxicity, irritation, allergic response, and the like, are commensurate
with a reasonable benefit/risk ratio, and are effective for their intended use. The term
"pharmaceutically acceptable salt" refers to those salts which are, 20within the scope of sound medical
judgment, suitable for use in contact with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response, and the like, and are commensurate with a reasonable benefit/risk
ratio. Pharmaceutically acceptable salts are well-known in the art. The salts can be prepared in situ
during the final isolation and purification of the compounds of the 25invention or separately by reacting
a free base function with a suitable organic acid or inorganic acid.       Representative acid addition
salts include, but are not limited to, ascorbic acid, (D)-tartaric acid, (L)-tartaric acid, phosphoric acid,
salicylic acid, sulfuric acid, trifluoroacetic acid, and hydrochloric acid. 30The basic nitrogen-containing
groups can be quaternized with such agents as lower alkyl halides such as methyl, ethyl, propyl, and
butyl chlorides, bromides and iodides; dialkyl sulfates such as dimethyl, diethyl, dibutyl and diamyl
sulfates; long -36-  



WO 2009/036132PCT/US2008/075967 chain halides such as decyl, lauryl, myristyl and stearyl
chlorides, bromides and iodides; arylalkyl halides such as benzyl and phenethyl bromides and others.
Water or oil-soluble or dispersible products are thereby obtained. Basic addition salts can be prepared
in situ during the final isolation and 5purification of compounds of this invention by reacting a
carboxylic acid-containing moiety with a suitable base such as the hydroxide, carbonate or bicarbonate
of a pharmaceutically acceptable metal cation or with ammonia or an organic primary, secondary or
tertiary amine. Pharmaceutically acceptable salts include, but are not limited to, cations based on alkali
metals or alkaline earth metals such as lithium, 10sodium, potassium, calcium, magnesium, and
aluminum salts, and the like, and nontoxic quaternary ammonia and amine cations including
ammonium, tetramethylammonium, tetraethylammonium, methylamine, dimethylamine,
trimethylamine, triethylamine, diethylamine, ethylamine, and the like. Other representative organic
amines useful for the formation of base addition salts include 15ethylenediamine, ethanolamine,
diethanolamine, piperidine, and piperazine. DETERMINATION OF BIOLOGICAL ACTIVITY       To
determine the effectiveness of representative compounds of this invention as histamine-3 receptor
ligands, the following tests were conducted according to 20previously described methods (see Arrang
et al, "Histamine H3 Receptor Binding Sites in Rat Brain Membranes:Modulations by Guanine
Nucleotides and Divalent Cations", European Journal of Pharmacology, Vol. 188, pp. 219-227 (1990);
Tedford et al., "Pharmacological Characterization of GT-2016, A Non-Thiourea-Containing Histamine
H3 Receptor Antagonist: In Vitro and In Vivo Studies", The Journal of 25Pharmacology and
Experimental Therapeutics, Vol. 275, pp. 598-604 (1995); Leurs et al., "Histamine Homologues
Discriminating Between Two Functional H3 -Receptor Assays. Evidence for H3 Receptor", Journal of
Pharmacology and Experimental Therapeutics, Vol. 276, No. 3, pp. 1009-1015 (1996); and Cheng et
al., "Relationship Between the Inhibition Constant (K1) and the Concentration of Inhibitor which
30Causes 50% Inhibition (150) of an Enzymatic Reaction", Biochemical Pharmacology, Vol. 22., pp.
3099-3108 (1973)).  



WO 2009/036132PCT/US2008/075967 In vitro binding assays The rat histamine-3 receptor was
cloned and expressed in cells, and competition binding assays carried out, according to methods
previously described 5(see Esbenshade et al., "Pharmacological Properties of ABT-239
[4-(2-{2-[(2R)-2- Methylpyrrolidinyllethy1}-benzofuran-5-yObenzonitrile]: I. Potent and Selective
Histamine H3 Receptor Antagonist with Drug-Like Properties", Journal of Pharmacology and
Experimental Therapeutics, Vol. 313, pp. 165-175, (2005); Esbenshade et al., "Pharmacological and
Behavioral Properties of A-349821, a 10Selective and Potent Human Histamine H3 Receptor
Antagonist", Biochemical Pharmacology, Vol 68, pp. 933-945 (2004); Krueger et al., "G
Protein-Dependent Pharmacology of Histamine H3 Receptor Ligands: Evidence for Heterogeneous
Active State Receptor Conformations", Journal of Pharmacology and Experimental Therapeutics, Vol.
314, pp. 271-281 (2005)). Membranes were prepared from C6 or 15HEK293 cells, expressing the rat
histamine-3 receptor, by homogenization on ice in TE buffer (50 mM Tris-HCI buffer, pH 7.4,
containing 5 mM EDTA), 1 mM benzamidine, 2 pg/mlaprotinin, 1 mg/mIleupeptin, and 1
ug/mIpepstatin. The homogenate was centrifuged at 40,000g for 20 minutes at 4C. This step was
repeated, and the resulting pellet was resuspended in TE buffer. Aliquots were 20frozen at -70C until
needed. On the day of assay, membranes were thawed and diluted with TE buffer. Membrane
preparations were incubated with [H3]-N-a-methylhistamine (0.5- 1.0 nM) in the presence or absence
of increasing concentrations of ligands of formula (I) and formula (II) for histamine-3 receptor
competition binding. The binding 25incubations were conducted in a final volume of 0.5 ml TE buffer at
25C and were terminated after 30 minutes. Thioperamide (301.1M) was used to define non-specific 



binding. All binding reactions were terminated by filtration under vacuum onto polyethylenimine (0.3%)
presoaked PERKINELMER UniFilter plates (PERKINELMER is a registered trademark of PerkinElmer,
Inc. of Wellesley, 30Massachusetts) or WHATMAN GF/B filters (WHATIVIAN is a registered trademark
of Whatman Paper Limited Company of the United Kingdom), followed by three brief  washes with 2 ml
of ice-cold TE buffer. Bound radiolabel was determined by liquid scintillation counting. For all of the
radioligand competition binding assays, IC50 values and Hill slopes were determined by Hill
transformation of the data and pKi values were determined by the Cheng-Prusoff equation. 5As shown
in Table 1, the high K values obtained for the compounds of formula (I)) indicate that these compounds
do not bind potently to histamine-3 receptors. 10  WO 2009/036132PCT/US2008/075967 Table 1
Compound name K (nM)* CH (3a R,5R,6aR)-5-methy1-1-(4'-(6-oxopyridazin-1(6H )-yl)b pheny1-4-
yl)octahydropyrrolo[3,4-b]pyrrole 5-oxide >5000 



CH (3aR,5S,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-yl)biphenyl-4- yl)octahydropyrrolo[3,4-b]pyrrole
5-oxide 2240 a ues represent mean of separate determinations. 5        The compounds of formula (I)
are converted, after oral administration or in vivo administration to the compounds of formula (II).
Compounds of formula (II) were tested as indicated above for histamine-3 receptor competition
binding. As shown in Table 2, compounds of formula (II) have low K values. This indicates that
10compounds of formula (II) are extremely potent as histamine-3 receptors. Table 2 Z2 Compound
name K (nM) CH 2-(4'-((3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-
yl)bipheny1-4-yl)pyridazin-3(2H)-one 8.2 N
2-(5-(4-((3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-
yl)phenyl)pyridin-2-yl)pyridazin-3(2H)-one 3.5  



15 In vivo assays in animal model         In addition to the utility of in vitro methods for characterizing
the histamine-3 binding affinity of compounds, there are animal models of human disease available
which demonstrate the utility of compounds of the invention for treating human 20diseases, conditions
or disorders. One animal model of the human disease attention- deficit hyperactivity disorder and
related human disorders of attention is an inhibitory -40-  avoidance test in SHR rat pups (a
Spontaneously Hypertensive strain of rat pups). This model has also been alternatively termed a PAR
(passive avoidance response) model. The methodology and utility of this test has been described in
the literature, for example in Komater et al., Psychopharmacology (Berlin, Germany), Vol. 167(4), 5pp.
363-372 (2003); Fox et al" "Two Novel and Selective Nonimidazole H3 Receptor Antagonists
A-304121 and A-317920: IL In vivo Behavioral and Neurophysiologies Characterization," Journal of
Pharmacology and Experimental Therapeutics, Vol. 305(3), pp. 897-908 (2003); Cowan et al., J. Med.
Chem., Vol. 48, pp. 38-55 (2005); Fox et al., "Pharmacological Properties of ABT- 239: IL
Neurophysiological  10 Characterization and Broad Preclinical Efficacy in Cognition and Schizophrenia
of a Potent and Selective Histamine H3 Receptor Antagonist", Journal of Pharmacology and
Experimental Therapeutics, Vol. 313, pp. 176-190 (2005); Fox et al., "Effects of Histamine H3
Receptor Ligands GT-2331 and Ciproxifan in a Repeated Acquisition Avoidance Response in the
Spontaneously Hypertensive Rat Pup", Behavioural 15Brain Research, Vol. 131 (1,2), pp. 151-161
(2002). In this model, both compounds of formula (II) were active and showed statistically significant
beneficial effects after dosing at 0.01-0.03 mg/kg of body weight, when dosed alone by intraperitoneal
injection, with behavioral efficacy achieved over a range of plasma concentrations. As prodrugs,
compounds of formula (I), when dosed in vivo at 1 mg/kg, produced 20sustained plasma
concentrations of compounds of formula (II) far exceeding levels needed for efficacy, and
consequently the preferred doses for compounds of formula (II) range from 0.003-0.1 mg/kg. In vivo
conversion of compounds of formula (I) to compounds of formula (II) 25Compounds of formula (I) are
converted in vivo into compounds of formula (II), therefore compounds of formula (I) can be
considered to be prodrugs of compounds of formula (II). This is demonstrated by the following
experiments. The 



pharmacokinetic behavior of a prodrug was evaluated in CD-1 mice, SpragueDawley rats, cynomolgus
monkeys and beagle dogs. 30The prodrug was prepared as a solution in a vehicle of 20% Et0H: 30%
propylene glycol in D5W (dextrose 5% in water) at concentrations ranging from 0.1-2  WO
20091036132PCT/US2008/075967 mg/ml. Groups of three rats, dogs or monkeys received a 1 mg/kg
(0.5-1 ml/kg) intravenous or oral dose of the example prodrug; additional groups of 30 mice received a
1 mg/kg (10 ml/kg) intravenous or oral dose of the prodrug. The intravenous dose was administered in
a jugular (rat), cephalic (dog) or saphenous 5(monkey) vein; the oral dose was administered by
gavage. Serial blood samples were obtained from each animal 0.1 (IV only), 0.25, 0.5, 1, 1.5, 2, 4, 6,
9, 12, 15 (dog only) and 24 hours after dosing. Plasma was separated by centrifugation and stored
frozen until analysis. The plasma concentrations of the administered prodrug and the 10corresponding
histamine-3 receptor ligand were determined by HPLC-MS/MS. The compounds of interest were
removed from the plasma using protein precipitation with acetonitrile. Following centrifugation, the
supernatant was transferred to a clean container and evaporated to dryness with nitrogen. The
prodrug and parent compound were separated from co-extracted contaminant using reverse phase
15HPLC, with MS/MS detection and quantitation. Spiked standards were analyzed simultaneously with
the samples. The plasma drug concentration of each sample was calculated by least squares linear
regression analysis (non-weighted) of the peak area ratio (prodrug or parent/internal standard) of the
spiked plasma standards versus concentration. 20Peak plasma concentrations (Cmax) and the time to
peak plasma concentration (Tm") for both the administered prodrug and the parent drug were read
directly from the plasma concentration data for each rat. The plasma concentration data were
submitted to multi-exponential curve fitting using VVINNONLIN Professional Version 4.0 software
(WINNONLIN is a registered trademark of Pharsight Corporation of 25Palo Alto, California). The
characterized prodrug converted to a histamine-3 receptor ligand in all studies. The conversion from
the prodrug was measured: 



complete conversion of the prodrug was observed in the monkey (no prodrug detected); about 50%
conversion was noted in rat (prodrug: parent ratio -1:1) and -30% conversion in mouse (prodrug:
parent ratio -2:1); conversion was observed in 30dog (prodrug: parent ratio -10:1), but less than in
monkey, rat, and mouse.        It is understood that the foregoing detailed description and
accompanying examples are merely illustrative and are not to be taken as limitations upon the -42-
scope of the invention, which is defined solely by the appended claims and their equivalents. Various
changes and modifications to the disclosed embodiments will be apparent to those skilled in the art.
Such changes and modifications, including without limitation those relating to the chemical structures,
substituents, derivatives, 5intermediates, syntheses, formulations, or methods, or any combination of
such changes and modifications of use of the invention, may be made without departing from the spirit
and scope thereof.  WHAT IS CLAIMED IS: 1.A compound of the formula:    (I) 10or a
pharmaceutically acceptable salt thereof, wherein: Z1 is N or CH.  2. The compound of claim 1,
selected from the group consisting of:
(3aR,5R,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-yl)biphenyl-4- 



15yDoctahydropyrrolo[3,4-14yrrole 5-oxide;
(3aR,5S,6aR)-5-methyl-1-(42-(6-oxopyridazin-1(6H)-yObiphenyl-4- yDoctahydropyrrolo[3,4-b]pyrrole
5-oxide; (3aR,5R,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-yl)pyridin-3-
yhphenyhoctahydropyrrolo[3,4-b]pyrrole 5-oxide; and
20(3aR,58,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-yhpyridin-3-
y1)phenypoctahydropyrrolo[3,4-b]pyrrole 5-oxide.  3. A pharmaceutical composition comprising a
compound of claim 1 and a pharmaceutically acceptable carrier. 4. A compound of claim 1 for use in
treating a mammal having a condition or disorder where modulation of histamine-3 receptor activity is
of therapeutic benefit.  5. The compound of claim 4, wherein the condition or disorder is selected from
the group consisting of Alzheimer's disease, asthma, allergic rhinitis, attention-deficit hyperactivity
disorder, deficits in attention, bipolar disorder, cognitive dysfunction, cognitive deficits in psychiatric
disorders, deficits of memory, deficits of  5 learning, dementia, cutaneous carcinoma, drug abuse,
diabetes, type II diabetes, depression, epilepsy, gastrointestinal disorders, inflammation, insulin
resistance syndrome, jet lag, medullary thyroid carcinoma, melanoma, Meniere's disease, vestibular
disorders, metabolic syndrome, mild cognitive impairment, migraine, mood and attention alteration,
motion sickness, narcolepsy, pathological  10 sleepiness, neurogenic inflammation, obesity, obsessive
compulsive disorder, pain, neuropathic pain, neuropathy, Parkinson's disease, polycystic ovary
syndrome, schizophrenia, cognitive deficits of schizophrenia, seizures, septic shock, Syndrome X,
Tourette's syndrome, vertigo, and sleep disorders. 156. The compound of claim 5, wherein the
condition or disorder is attention- deficit hyperactivity disorder, Alzheimer's disease, or dementia. 7.
The compound of claim 5, wherein the condition or disorder is schizophrenia or cognitive deficits of
schizophrenia. 20  8. The compound of claim 5, wherein the condition or disorder is narcolepsy, sleep
disorders, allergic rhinitis, asthma, or obesity. 



9. The compound of claim 1, as a prodrug of compounds of formula (II) 25 30  wherein Z2 is N or CH,
for use in treating a mammal having a condition or disorder where modulation of histamine-3 receptor
activity is or therapeutic benefit. 1510. The compound of claim 9, wherein the compound of formula (I)
is selected from the group consisting of:
(3aR,5R,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-yl)biphenyl-4- yDoctahydropyrrolo[3,4-13]pyrrole
5-oxide; (3aR,5S,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-yl)biphenyl-4-
20yfioctahydropyrrolo[3,4-b]pyrrole 5-oxide;
(3aR,5R,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-y1)pyrid in-3-
yl)phenyooctahydropyrrolo[3,4-b]pyrrole 5-oxide; and
(3aR,5S,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-yl)pyridin-3-
yl)phenyfioctahydropyrrolo[3,4-b]pyrrole 5-oxide. 25 11. The compound of claim 9, wherein the
condition or disorder is selected from the group consisting of Alzheimer's disease, asthma, allergic
rhinitis, attention-deficit hyperactivity disorder, deficits in attention, bipolar disorder, cognitive
dysfunction, cognitive deficits in psychiatric disorders, deficits of memory, deficits of 30 learning,
dementia, cutaneous carcinoma, drug abuse, diabetes, type II diabetes, depression, epilepsy,
gastrointestinal disorders, inflammation, insulin resistance syndrome, jet lag, medullary thyroid
carcinoma, melanoma, Meniere's disease,  vestibular disorders, metabolic syndrome, mild cognitive
impairment, migraine, mood and attention alteration, motion sickness, narcolepsy, pathological
sleepiness, neurogenic inflammation, obesity, obsessive compulsive disorder, pain, neuropathic pain,
neuropathy, Parkinson's disease, polycystic ovary syndrome, 5schizophrenia, cognitive deficits of
schizophrenia, seizures, septic shock, Syndrome X, Tourette's syndrome, vertigo, and sleep disorders.



12. A compound that is (3aR,5R,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)-
yObipheny1-4-y0octahydropyrrolo[3,4-b]pyrrole 5-oxide.          13. A compound that is
(3aR,5S,6aR)-5-methyl-1-(4'-(6-oxopyridazin-1(6H)- yObipheny1-4-ypoctahydropyrrolo[3,4-b]pyrrole
5-oxide.         14. A compound that is (3aR,5R,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-
yOpyridin-3-yl)phenyl)octahydropyrrolo[3,4-b]pyrrole 5-oxide.  15. A compound that is
(3aR,5S,6aR)-5-methyl-1-(4-(6-(6-oxopyridazin-1(6H)-
yl)pyridin-3-yOphenypoctahydropyrrolo[3,4-b]pyrrole 5-oxide.     16. Use of the compound of claim 1
for the manufacture of a composition for 20the treatment of a mammal having a condition or disorder
where modulation of histamine-3 receptor activity is of therapeutic benefit.  17. The use of claim 16,
wherein the condition or disorder is selected from the group consisting of Alzheimer's disease, asthma,
allergic rhinitis, attention- 25 deficit hyperactivity disorder, deficits in attention, bipolar disorder,
cognitive dysfunction, cognitive deficits in psychiatric disorders, deficits of memory, deficits of learning,
dementia, cutaneous carcinoma, drug abuse, diabetes, type II diabetes, depression, epilepsy,
gastrointestinal disorders, inflammation, insulin resistance syndrome, jet lag, medullary thyroid
carcinoma, melanoma, Meniere's disease, vestibular disorders, metabolic 30syndrome, mild cognitive
impairment, migraine, mood and attention alteration, motion sickness, narcolepsy, pathological
sleepiness, neurogenic inflammation, obesity, obsessive compulsive disorder, pain, neuropathic pain,
neuropathy, Parkinson's disease, polycystic ovary syndrome, schizophrenia, cognitive deficits of
schizophrenia, seizures, septic shock, Syndrome X, Tourette's syndrome, vertigo, and sleep disorders.
18. The use of claim 16, wherein the condition or disorder is attention-deficit hyperactivity disorder,
Alzheimer's disease, or dementia.  19. The use of claim 16, wherein the condition or disorder is
schizophrenia or cognitive deficits or schizophrenia.  20. The use of claim 16, wherein the condition or
disorder is narcolepsy, sleep disorders, allergic rhinitis, asthma, or obesity. 




