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METHODS OF MAINTAINING, TREATING OR IMPROVING

COGNITIVE FUNCTION

RELATED APPLICATIONS

[0001 ] This application claims the benefit of priority from both U.S. Provisional

Application No. 61/644,1 13, filed May 8, 2012, and U.S. Provisional Application No.

61/670,087, filed July 20, 2012. The foregoing related applications, in their entirety, are

incorporated herein by reference.

[0002] U.S. Patent No. 8,076,355, U.S. Patent Application No. 13/129,782, and

International Patent Application No. PCT/US201 1/036844 (which designates the U.S.)

are each, in their entirety, further incorporated herein by reference.

FIELD OF THE INVENTION

[0003] The present invention relates to a method of maintaining, treating and/or

improving cognitive function. In particular, the method relates to administering (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, to a patient in need thereof, for example a patient diagnosed with

having Alzheimer's disease, that may derive a benefit therefrom.

BACKGROUND

[0004] For many, Alzheimer's disease is the number one medical issue facing our

aging society. It is typically thought to be a late onset neurodegenerative disease that

impairs memory and cognitive performance. Symptoms frequently include decreased

functional capacity and negative psychological attributes (e.g. , depression, anxiety) in

association with the memory and cognition deficits.

[0005] The prevalence of dementia in North America is approximately 6 to 10% of

the population, with Alzheimer's disease accounting for a substantial portion of these

cases. This illness represents a steadily growing medical and social problem of our aging

societies around the World. Some believe the main pathological features may relate to

intraneuronal neurofibrillary tangles, formation of amyloid beta plaques and/or

neurodegeneration of mainly cholinergic and, in later stages, also serotonergic,

noradrenergic, and other neurons, resulting in deficiencies of acetylcholine and other

neurotransmitters. Some theories suggest that the gradual development of an



acetylcholine signaling deficiency may be responsible for the early clinical manifestations

of Alzheimer's disease. Consequently, some believe that compounds that improve

cholinergic functioning, such as acetylcholine esterase inhibitors may ameliorate the

cognitive deficits in patients with Alzheimer's disease. The most widely used

acetylcholine esterase inhibitor is donepezil hydrochloride (Aricept®) .

[0006] Acetylcholine esterase inhibitor medications are designed to increase

acetylcholine levels, a neurotransmitter that is severely reduced in the brain of patients

with Alzheimer's disease. Rogers reports that treatment with an acetylcholine esterase

inhibitor typically results in an increase of approximately 2.5-3.1 points on the cognitive

subscale of the Alzheimer's disease assessment scale (ADAS-Cog) from baseline over

placebo (Rogers, 1998). Cummings reports that improvements in cognition modestly

exceed the threshold considered to be clinically relevant and typically last for 6 months

(Cummings, 2001). Therefore, more efficacious drugs are urgently needed to provide

treatment for cognitive impairments such as for patients with Alzheimer's disease.

BRIEF SUMMARY OF THE INVENTION

[0007] One embodiment of the invention relates to a method comprising

administering to a patient in need thereof, for an extended period, an effective dose of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0008] Another embodiment of the invention provides a method of maintaining,

treating, curing and/or improving at least one cognitive function in a patient in need

thereof, comprising: administering to the patient, for an extended period, an effective

dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0009] Another embodiment of the invention provides a method of maintaining,

treating, curing and/or improving at least one cognitive function in a patient in need

thereof, comprising: administering to the patient, for an extended period, a daily dose (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[001 0] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient diagnosed as having a cognitive

impairment a daily dose of a pharmaceutical composition comprising (R)-7-chloro-N-



(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, for an extended period.

[001 1] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient, for an extended period, a daily

dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[001 2] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient, for an extended period, a daily

dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, in either a fasted or fed mode.

[001 3] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient, for example a patient diagnosed

with having a cognitive impairment, Limited Cognitive Impairment, Mild Cognitive

Impairment, and/or Alzheimer's disease, (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, for

an extended period, such that the patient may derive a benefit therefrom.

[001 4] Another embodiment of the invention provides a method of treating one or

more symptoms associated with a cognitive impairment, comprising administering to a

patient, for an extended period, a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

wherein the patient suffers from, or has been diagnosed as having, a cognitive

impairment.

[001 5] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method provides

said patient at least one of the following: (i) treats, or prevents the deterioration of, one or

more symptoms associated with the cognitive impairment; (ii) treats the cognitive

impairment; (iii) improves cognition in said cognitively impaired patient; (iv) improves

one or more behavioral symptoms associated with the cognitive impairment; (v) provides



a pro-cognitive effect; or (vi) provides a pro-cognitive effect, exclusive of attention, in at

least one of the following: visual motor, learning, delayed memory, or executive function.

[001 6] Another embodiment of the invention provides a method of minimizing

progression of one or more symptoms associated with a cognitive impairment in a patient,

comprising administering to the patient, for an extended period, a daily dose of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[001 7] Another embodiment of the invention provides a method of treating a

cognitive impairment, comprising administering to a patient, for an extended period, a

daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, wherein the patient suffers from one or more

symptoms associated with the cognitive impairment.

[001 8] Another embodiment of the invention provides a method of minimizing

progression of a cognitive impairment in a patient, comprising administering to the

patient, for an extended period, a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[001 9] Another embodiment of the invention provides a method of improving

cognition in a patient having a cognitive impairment, comprising administering to the

patient, for an extended period, a daily dose of a pharmaceutical composition comprising

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0020] Another embodiment of the invention provides a method of reducing the rate

of deterioration of one or more symptoms in a patient suffering from, or diagnosed as

having, a cognitive impairment, for example mild Alzheimer's disease, moderate

Alzheimer's disease, severe Alzheimer's disease, or mild-to-moderate Alzheimer's

disease, comprising: administering to the patient, for an extended period, an initial daily

dose of a pharmaceutical composition comprising an amount of between 0.1 mg and 4.5

mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0021 ] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition



comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method provides

a positive effect on cognition or a positive effect on clinical function in said cognitively

impaired patient.

[0022] Another embodiment of the invention provides a method of treating a patient

previously treated, or currently being treated, with an AChEI, that is suffering from, or

has been diagnosed with having, a cognitive impairment, for example Alzheimer's

disease, dementia of an Alzheimer's type, MCI, or LCI, comprising: administering to the

patient, for an extended period, a pharmaceutical composition comprising a daily dose of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, wherein the method improves one or more

symptoms associated with the cognitive impairment in the previously, or currently,

AChEI treated patient.

[0023] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method provides

a positive effect on cognition or a positive effect on clinical function in said cognitively

impaired patient, and wherein said patient has been previously treated or is currently

being treated with an AChEI.

[0024] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, a cognitive impairment, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering for an extended period, for

example for at least 6, 12, or 18 weeks, an initial daily dose of a pharmaceutical

composition comprising an amount of at least 1.0 mg or more to no more than 4.5 mg of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0025] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, a cognitive impairment, for example having a

score of >14 to <24 on a MMSE test or a score of >2 on a CDR-SB test, comprising:



administering for an extended period, for example for at least 6, 12, 18, or 23 weeks, an

initial daily dose of a pharmaceutical composition comprising an amount at least 1.0 mg

or more to no more than 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-

2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0026] Another embodiment of the invention provides a method of slowing or

preventing deterioration of one or more symptoms associated with a cognitive

impairment, for example mild Alzheimer's disease, moderate Alzheimer's disease, severe

Alzheimer's disease, or mild-to-moderate Alzheimer's disease, in a patient suffering

from, or diagnosed as having, the cognitive impairment, comprising: administering to the

patient, for an extended period, for example for at least 6, 12, or 18 weeks, an initial daily

dose of a pharmaceutical composition comprising an amount of at least 1.0 mg or more to

no more than 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

[0027] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: i) administering to the patient, for an extended period, an

initial daily dose of a pharmaceutical composition comprising (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof; and ii) if well tolerated over at least a 12-week period, increasing the daily

dose to greater than 2.0 mg but not greater than 4.5 mg, 4.3 mg, or 4.0 mg, of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[0028] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having a cognitive impairment, such as mild-to-moderate

Alzheimer's disease, comprising: i) administering to the patient, for an extended period, a

daily dose of a pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof; and

ii) adjusting the amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, that is administered to the

patient according to at least one of the following: (a) to said patient's responsiveness to

the treatment, (b) to the rate of progression of the cognitive impairment in said patient, or

(c) to the rate of progression of one or more symptoms associated with the cognitive

impairment in said patient.



[0029] Another embodiment of the invention provides a method of treating a patient

having a sub-normal score on at least one cognitive assessment test, for example an

MMSE less than 30, such as 29 or less, comprising: administering to the patient, for an

extended period of time, an initial daily dose of a pharmaceutical composition comprising

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

[0030] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient, for an extended period, a daily

dose of a pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

wherein the patient suffers from a cognitive impairment, for example mild Alzheimer's

disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-to-moderate

Alzheimer's disease, or has been diagnosed with having the cognitive impairment by

having scored one or more of the following: a value sub-normal value on one or more of

the following cognitive assessment test: ADAS-Cog-13, ADAS-Cog-1 1, COWAT, CFT,

or CDR-SB.

[0031 ] Another embodiment of the invention provides a method of treating a patient

having a score of between >14 and <24 on a MMSE test, comprising: administering to the

patient, for an extended period of time, an initial daily dose of a pharmaceutical

composition comprising 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0032] Another embodiment of the invention provides a method of treating a patient

having a score of >14 to <24 on a MMSE test or a score of >2 on a CDR-SB test, or both,

comprising: administering to the patient, for an extended period of time, an initial daily

dose of a pharmaceutical composition comprising 1.0 mg, 2.0 mg, or 3.0 mg of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[0033] Another embodiment of the invention provides a method of treating a patient

diagnosed as having probable Alzheimer's disease, for example probable mild

Alzheimer's disease, probable moderate Alzheimer's disease, probable severe

Alzheimer's disease, or probable mild-to-moderate Alzheimer's disease, comprising:

administering to the patient, for an extended period, an initial daily dose of a

pharmaceutical composition comprising 1.0 mg, 2.0 mg, 3.7 mg, or 4.0 mg, of (R)-7-



chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[0034] Another embodiment of the invention provides a method of improving

cognition in a patient diagnosed as having probable Alzheimer's disease, for example

probable mild Alzheimer's disease, probable moderate Alzheimer's disease, probable

severe Alzheimer's disease, or probable mild-to-moderate Alzheimer's disease,

comprising: administering to the patient, for an extended period, an initial daily dose of a

pharmaceutical composition comprising 1.0 mg, 2.0 mg, 3.7 mg, or 4.0 mg, of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[0035] Another embodiment of the invention provides a method of improving

cognition in a patient diagnosed as having probable mild-to-moderate Alzheimer's

disease, comprising: administering to the patient, for an extended period, for example at

least 6, 12, 18, or 23 weeks, an initial daily dose of a pharmaceutical composition

comprising between 0.7 mg and 3.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0036] Another embodiment of the invention provides a method of improving or

substantially improving one or more symptoms in a mild-to-moderate Alzheimer's patient,

comprising: administering to the patient, for an extended period, a daily dose of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[0037] Another embodiment of the invention provides a method of slowing the rate of

deterioration of at least one symptom in a mild-to-moderate Alzheimer's patient,

comprising: administering to the patient, for an extended period, the pharmaceutical

composition comprising (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

[0038] Another embodiment of the invention provides a method of treating one or

more symptoms associated with Alzheimer's disease in a patient suffering from, or

diagnosed as having, mild-to-moderate Alzheimer's disease, comprising: administering to

the patient, for an extended period, a daily dose of a pharmaceutical composition

comprising greater than 0.1 mg and no more than 4.5 mg of (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.



[0039] Another embodiment of the invention provides a method of treating one or

more symptoms associated with Alzheimer's disease, for example mild Alzheimer's

disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-to-moderate

Alzheimer's disease, in a patient suffering therefrom, comprising: administering to the

patient, for at least 1 weeks, an initial daily dose of a pharmaceutical composition

comprising 1.0 mg, 2.0 mg, 3.0 mg, 3.7 mg, or 4.3 mg, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0040] Another embodiment of the invention provides a method of treating one or

more symptoms associated with Alzheimer's disease, for example prodromal state of

Alzheimer's disease or mild-to-moderate Alzheimer's disease, in a patient suffering

therefrom, comprising: administering to the patient, for at least 12 weeks, an initial daily

dose of a pharmaceutical composition comprising 1.0 mg, 2.0 mg, 3.0 mg, 3.7 mg, or 4.3

mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0041 ] Another embodiment of the invention provides a method of minimizing or

preventing progression of one or more symptoms associated with Alzheimer's disease in

a patient suffering from mild-to-moderate Alzheimer's disease, comprising: administering

to the patient, for an extended period, an initial daily dose of a pharmaceutical

composition comprising between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0042] Another embodiment of the invention provides a method of improving

cognition in a patient suffering from Alzheimer's disease or dementia of the Alzheimer's-

type, for example mild-to-moderate dementia of the Alzheimer' s-type, comprising

administering to the patient, for an extended period, an initial daily dose of a

pharmaceutical composition comprising at least 1.0 mg, 2.0 mg, 3.0 mg, or 4.0 mg, but no

more than 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof.

[0043] Another embodiment of the invention provides a method of improving

cognition in a patient suffering from mild-to-moderate Alzheimer's disease, comprising:

administering to the patient, for an extended period, for example at least 6, 12, or 18

weeks, an initial daily dose of a pharmaceutical composition comprising 0.3 mg, 1.0 mg,

or 2.0 mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.



[0044] Another embodiment of the invention provides a method of treating

progression of Alzheimer's disease in a patient suffering from mild-to-moderate

Alzheimer's disease, comprising: administering, for an extended period, a daily dose of a

pharmaceutical composition comprising an amount between 0.1 and 4.5 mg of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, to the mild-to-moderate Alzheimer's patient.

[0045] A further embodiment provides a method of minimizing or substantially

halting the rate of progression of Alzheimer's disease in a patient suffering from mild-to-

moderate Alzheimer's disease, comprising: administering to the patient, for an extended

period, an initial daily dose of a pharmaceutical composition comprising 1.0 mg, 2.0 mg,

3.7 mg, or 4.0 mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

[0046] Another embodiment of the invention provides a method of substantially

stopping or reversing progression of Alzheimer's disease, for example mild Alzheimer's

disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-to-moderate

Alzheimer's disease, in a patient suffering therefrom, comprising: administering to the

patient, for an extended period, an initial daily dose of a pharmaceutical composition

comprising 2.0 mg, for example 2.0 mg, 3.0 mg, 3.5 mg, or no more than 4.5 mg, of (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[0047] Another embodiment of the invention provides a method of treating a patient

diagnosed as having mild-to-moderate Alzheimer's disease, comprising: administering, to

the patient, for an extended period, for example at least 6, 12, or 18 weeks, an initial daily

dose of a pharmaceutical composition comprising greater than 0 .1mg but not more than

4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0048] Another embodiment of the invention provides a method of treating a patient

diagnosed as having mild-to-moderate Alzheimer's disease, comprising: administering to

the patient, for an extended period, an initial daily dose of a pharmaceutical composition

comprising at least 1.0 mg, for example at least 1.0 mg, 1.5 mg, or 2.0 mg, but no more

than 4.5 mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.



[0049] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, mild-to-moderate Alzheimer's disease,

comprising: administering to the patient, for an extended period, for example for at least

6, 12, or 18 weeks, an initial daily dose of a pharmaceutical composition comprising an

amount of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

wherein the method minimizes progression of one or more symptoms associated with

mild-to-moderate Alzheimer's disease.

[0050] Another embodiment of the invention provides a method of treating either

schizophrenia or Alzheimer's disease, for example mild Alzheimer's disease, moderate

Alzheimer's disease, severe Alzheimer's disease, or mild-to-moderate Alzheimer's

disease, comprising administering a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, in a

larger amount for a patient with Alzheimer's disease than a patient with schizophrenia.

[0051 ] Another embodiment of the invention provides a method of improving

cognition in a patient suffering from schizophrenia or Alzheimer's disease, for example

mild Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or

mild-to-moderate Alzheimer's disease, comprising: i) administering to a patient with

schizophrenia an initial daily dose of a pharmaceutical composition comprising at least

1.0 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, or ii) administering to a patient with

Alzheimer's disease a daily dose of a pharmaceutical composition comprising an amount

of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, that is at least two times the initial daily dose,

for at least 2.0 mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, administered to the patient

with schizophrenia.

[0052] Another embodiment of the invention provides a method of improving

cognitive function in a patient, comprising: administering to the patient, for an extended

period, for example at least 6, 12, 18, or 23 weeks, an initial daily dose of a

pharmaceutical composition comprising between 0.1 mg and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, for



example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I .

[0053] Another embodiment of the invention provides a method of treating a patient

having a sub-normal score on at least one cognitive assessment test, for example MMSE,

COWAT, ADAS-Cog-13, CFT, or CDR-SB, comprising: administering to the patient, for

an extended period, an initial daily dose of a pharmaceutical composition comprising 2.0

mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, for example (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[0054] Another embodiment of the invention provides a method of treating a patient

having a score of between >14 and <24 on a MMSE test, comprising: administering to the

patient, for an extended period of time, an initial daily dose of a pharmaceutical

composition comprising 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, for example (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I .

[0055] Another embodiment of the invention provides a method of reducing or

preventing deterioration of one or more symptoms associated with a cognitive

impairment, for example prodromal state of Alzheimer's disease, mild Alzheimer's

disease, moderate Alzheimer's disease, severe Alzheimer's disease, mild-to-moderate

Alzheimer's disease or probable Alzheimer's disease, in a patient suffering therefrom,

comprising: administering to the patient, for an extended period, an initial daily dose of a

pharmaceutical composition comprising 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, for

example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I .

[0056] Another embodiment of the invention provides a method of improving

cognition in a patient suffering from, and/or diagnosed as having, mild-to-moderate

Alzheimer's disease, comprising: administering, for an extended period, an initial daily

dose of a pharmaceutical composition comprising 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, for example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I .



[0057] Another embodiment of the invention provides a method of treating a patient

suffering from, and/or diagnosed as having, Alzheimer's disease, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering to the patient, for an

extended period, for example at least 6, 12, or 18 weeks, an initial daily dose of a

pharmaceutical composition comprising at least 2.0 mg, for example at least 2.0 mg but

no more than 4.5 mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, for example (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[0058] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period.

[0059] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period, wherein said

effective amount is administered in a daily dose.

[0060] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period, wherein the daily

dose comprises between 1.0 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0061 ] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period, wherein the daily

dose comprises between 1.5 mg and 4.3 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof

[0062] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,



or a pharmaceutically acceptable salt thereof, for an extended period, wherein the daily

dose comprises between 1.8 mg and 3.2 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof

[0063] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period, for example for at

least 6, 12, 18, 23, or 24 weeks.

[0064] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period, wherein the

pharmaceutically acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, is (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[0065] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period, wherein the

pharmaceutically acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, is (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[0066] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

or a pharmaceutically acceptable salt thereof, for an extended period, wherein the (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, is administered in the form of a pharmaceutical composition

comprising at least one pharmaceutically acceptable carrier, excipient or diluent.

[0067] Another embodiment of the invention provides a method of treating dementia

of the Alzheimer's type, comprising: administering to a patient in need thereof an

effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,



or a pharmaceutically acceptable salt thereof, for an extended period, wherein the

pharmaceutical composition is in the form of a tablet.

[0068] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering, for an extended period, for

example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a pharmaceutical

composition comprising (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

[0069] Another embodiment of the invention provides a method of treating a patient

having mild-to-moderate Alzheimer's disease, comprising: administering to the patient,

for an extended period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of

a pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0070] Another embodiment of the invention provides a method of treating a patient

having mild-to-moderate Alzheimer's disease, comprising: administering to the patient,

for an extended period, an initial daily dose of a pharmaceutical composition comprising

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0071 ] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, for example improving cognition of the patient having

Alzheimer's disease, comprising: administering to the patient, for an extended period, a

daily dose of a pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0072] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

wherein the treating includes treating a symptom associated with Alzheimer's disease.

[0073] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-



yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

wherein treating includes preventing progression of Alzheimer's disease.

[0074] Another embodiment of the invention provides a method of treating a patient

diagnosed as having mild-to-moderate Alzheimer's disease, comprising: administering to

the patient, for an extended period, for example for at least 6, 12, 18, 23, or 24 weeks, a

daily dose of a pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0075] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, a daily dose of a pharmaceutical composition comprising between 0.3 mg and 4.5

mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

[0076] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising 0.3 mg, 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof.

[0077] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, a daily dose of a pharmaceutical composition comprising between 0.3 mg and 4.5

mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate.

[0078] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising 0.3 mg, 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate.

[0079] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising between 90 wt.% and 110 wt.% of a designated



1.0 mg dosage, 2.0 mg dosage, or 3.0 mg dosage, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[0080] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, Alzheimer's disease, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering to the patient, for an

extended period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising between 90 wt.% and 110 wt.% of a designated

1.0 mg dosage, 2.0 mg dosage, or 3.0 mg dosage, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[0081 ] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising 1.0 mg (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[0082] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising 2.0 mg (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[0083] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, in either fasted or

fed mode, for an extended period, a daily dose of a pharmaceutical composition

comprising (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, for example (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[0084] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, a daily dose of a pharmaceutical composition comprising (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, for example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, wherein the pharmaceutical composition is in

the form of a tablet.



[0085] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease, comprising: administering to the patient, for an extended

period, a daily dose of a pharmaceutical composition comprising (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, for example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, wherein the treatment further comprises co

administering an acetylcholine esterase inhibitor.

[0086] Another embodiment of the invention provides a method of treating a patient

having Alzheimer's disease and being administered an acetylcholine esterase inhibitor,

comprising: administering to the patient, for an extended period, a daily dose of a

pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, for

example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, wherein the treatment comprises halting the administration

of the acetylcholine esterase inhibitor prior to treating with (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0087] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, a cognitive impairment, for example LCI, MCI,

or dementia of the Alzheimer' s-type, comprising: administering to the patient, for an

extended period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising an amount of 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I .

[0088] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, Alzheimer's disease, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering to the patient, for an

extended period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising an amount of 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I .

[0089] Another embodiment of the invention provides a method of treating a patient

having a cognitive impairment, comprising: administering to the patient, for an extended



period, for example for at least 6, 12, 18, 23, or 24 weeks, a daily dose of a

pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[0090] Another embodiment of the invention provides a method of improving

cognition in a patient having a cognitive impairment, for example LCI, MCI, Alzheimer's

disease, or dementia of the Alzheimer's-type, comprising: administering to the patient, for

an extended period, a daily dose of a pharmaceutical composition comprising (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, for example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-

2-carboxamide, hydrochloride, monohydrate, or (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[0091 ] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient, for an extended period, a tablet

composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I .

[0092] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient, for an extended period, a tablet

composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, wherein the amount of the

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose.

[0093] Another embodiment of the invention provides a method of treating a patient

in need thereof, comprising: administering to the patient, in either fasted or fed mode, a

tablet composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, for an extended period,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose.



[0094] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, a cognitive impairment, comprising:

administering to the patient, for an extended period, a tablet composed of a

pharmaceutical composition comprising a designated daily dose of between 0.1 mg and

4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, wherein the amount of the (R)-7-chloro-

N-(quinuclidin-3 -yl)benzo [b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, comprises between 80 and 115 wt.% of the designated daily dose.

[0095] Another embodiment of the invention provides a method of treating a patient

having a sub-normal score on at least one cognitive assessment test, for example having a

score of >14 to <24 on a MMSE test or a score of >2 on a CDR-SB test, comprising:

administering to the patient, for an extended period, a tablet composed of a

pharmaceutical composition comprising a designated daily dose of between 0.1 mg and

4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, wherein the amount of the (R)-7-chloro-

N-(quinuclidin-3 -yl)benzo [b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, comprises between 80 and 115 wt.% of the designated daily dose.

[0096] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, dementia of the Alzheimer's-type, for example

mild dementia of the Alzheimer's-type, moderate dementia of the Alzheimer's-type,

severe dementia of the Alzheimer's-type, or mild-to-moderate dementia of the

Alzheimer's-type, comprising: administering to the patient, for an extended period, a

tablet composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, wherein the amount of the

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose.

[0097] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, Alzheimer's disease, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering to the patient, for an

extended period, a tablet composed of a pharmaceutical composition comprising a



designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose.

[0098] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, LCI, comprising: administering to the patient, for

an extended period, a tablet composed of a pharmaceutical composition comprising a

designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose.

[0099] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, MCI, comprising: administering to the patient, for

an extended period, a tablet composed of a pharmaceutical composition comprising a

designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose.

[001 00] Another embodiment of the invention provides a method of improving

cognition or providing a procognitive effect in a patient suffering from, or diagnosed as

having, a cognitive impairment, for example Alzheimer's disease, dementia of the

Alzheimer' s-type, MCI, or LCI, comprising: administering to the patient, for an extended

period, a tablet composed of a pharmaceutical composition comprising a designated daily

dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt .% of the designated daily dose.

[001 0 1] Another embodiment of the invention provides a method of improving

cognition or providing a procognitive effect in a patient_suffering from, or diagnosed as



having, a cognitive impairment, for example Alzheimer's disease, dementia of the

Alzheimer's-type, MCI, or LCI, comprising: administering to the patient, for an extended

period, a tablet composed of a pharmaceutical composition comprising a designated daily

dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form II, comprises between 80

and 115 wt.% of the designated daily dose.

[001 02] Another embodiment of the invention provides a method of improving

cognition or providing a procognitive effect in a patient_suffering from, or diagnosed as

having, Alzheimer's disease, for example mild Alzheimer's disease, moderate

Alzheimer's disease, severe Alzheimer's disease, or mild-to-moderate Alzheimer's

disease, comprising: administering to the patient, for an extended period, a tablet

composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, wherein the amount of the

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose.

[001 03] Another embodiment of the invention provides a method of improving

cognition or providing a procognitive effect in a patient suffering from, or diagnosed as

having, dementia of the Alzheimer's-type, for example mild dementia of the Alzheimer's-

type, moderate dementia of the Alzheimer's-type, severe dementia of the Alzheimer's-

type, or mild-to-moderate dementia of the Alzheimer's-type, comprising: administering to

the patient, for an extended period, a tablet composed of a pharmaceutical composition

comprising a designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose.

[001 04] Another embodiment of the invention provides a method of improving or

preventing the deterioration of one or more symptoms associated with a cognitive

impairment, for example Alzheimer's disease, dementia of the Alzheimer's-type, MCI, or



LCI, comprising: administering to a patient a tablet composed of a pharmaceutical

composition comprising a designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, for an extended period, wherein the amount of the (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose, and wherein the patient suffers from, or has been diagnosed as having, the

cognitive impairment.

[001 05] Another embodiment of the invention provides a method of improving or

preventing the deterioration of one or more symptoms associated with Alzheimer's

disease, for example mild Alzheimer's disease, moderate Alzheimer's disease, severe

Alzheimer's disease, or mild-to-moderate Alzheimer's disease, comprising: administering

to a patient a tablet composed of a pharmaceutical composition comprising a designated

daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

for an extended period, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose, and wherein the patient

suffers from, or has been diagnosed as having, Alzheimer's disease.

[001 06] Another embodiment of the invention provides a method of improving or

preventing the deterioration of one or more symptoms associated with dementia of the

Alzheimer' s-type, for example mild dementia of the Alzheimer' s-type, moderate

dementia of the Alzheimer's-type, severe dementia of the Alzheimer' s-type, or mild-to-

moderate dementia of the Alzheimer's-type, comprising: administering to a patient a

tablet composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, for an extended period,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt .% of the designated daily dose, and wherein the patient suffers from, or has been

diagnosed as having, dementia of the Alzheimer's-type.

[001 07] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, a cognitive impairment, for example Alzheimer's



disease, dementia of the Alzheimer' s-type, MCI, or LCI, comprising: administering to the

patient a tablet composed of a pharmaceutical composition comprising a designated daily

dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

for an extended period, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose, and wherein said

treating improves or prevents the deterioration of the cognitive impairment in said patient.

[001 08] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, Alzheimer's disease, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering to the patient a tablet

composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, for an extended period,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose, and wherein said treating improves or prevents the

deterioration of Alzheimer's disease in said patient.

[001 09] Another embodiment of the invention provides a method of treating a patient

suffering from, or diagnosed as having, dementia of the Alzheimer' s-type, for example

mild dementia of the Alzheimer' s-type, moderate dementia of the Alzheimer' s-type,

severe dementia of the Alzheimer's-type, or mild-to-moderate dementia of the

Alzheimer' s-type, comprising: administering to the patient a tablet composed of a

pharmaceutical composition comprising a designated daily dose of between 0.1 mg and

4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, for an extended period, wherein the

amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, comprises between 80 and 115 wt.%> of

the designated daily dose, and wherein said treating improves or prevents the

deterioration of the dementia of the Alzheimer's-type in said patient.

BRIEF DESCRIPTION OF THE DRAWINGS



[001 10] Figure 1: is graph of the results from the clinical study of Example 1 for

Alzheimer's Disease Assessment Scale Cog- 13 (ADAS Cog- 13) .

[001 11] Figure 2 : is a graph of the results from the clinical study of Example 1

Alzheimer's Disease Assessment Scale Cog-1 1 (ADAS Cog-1 1).

[001 12] Figure 3 : is a graph of the results from the clinical study of Example 1 for

Clinical Dementia Rating - Sum of Boxes (CDR-SB).

[001 13] Figure 4 : is a graph of the results from the clinical study of Example 1 for

Mini-Mental State Examination (MMSE).

[001 14] Figure 5 : is a graph of the results from the clinical study of Example 1 for

Alzheimer's Disease Cooperative Study Activities of Daily Living (ADCS-ADL).

[001 15] Figure 6 : is a graph of the results from the clinical study of Example 1 for a

Cognition Composite Score (composite of ADAS-cog Word Recall, Word Recognition,

and Orientation, and COWAT and CFT).

[001 16] Figure 7 : is a graph of the results from the clinical study of Example 1 for a

Memory Composite Score (composite of ADAS-cog Word Recall, Word Recognition,

and Orientation).

[001 17] Figure 8 : is a graph of the results from the clinical study of Example 1 for an

Executive Function Composite Score (composite of COWAT and CFT).

[001 18] Figures 9A and 9B: is graphs of the results from the clinical study of Example

1 Comparing "de novo subjects" (Fig. 9A) with "add-on subjects" (Fig. 9B) for

Alzheimer's Disease Assessment Scale Cog-13 (ADAS Cog-13).

[001 19] Figures 10A and 10B: is graphs of the results from the clinical study of

Example 1 Comparing "de novo subjects" (Fig. 10A) with "add-on subjects" (Fig. 10B)

for Clinical Dementia Rating - Sum of Boxes (CDR-SB).

[00120] Figure 11: is a graph of the results from the clinical study of Example 1 for

Alzheimer's Disease Assessment Scale Cog-13 (ADAS Cog-13) with clinical study

results of Donepezil for Alzheimer's Disease Assessment Scale Cog (ADAS Cog).

[00121] Figure 12: is a graph of the results from the clinical study of Example 1 for

Mean Plasma Concentration Levels at various daily doses.

[00122] Figure 13: is a graph of the results from the clinical study of Example 1

comparing Alzheimer's Disease Assessment Scale Cog-13 (ADAS Cog-13) with plasma

concentration levels.



DETAILED DESCRIPTION OF THE INVENTION

[00123] An aspect of the invention relates to a method comprising administering to a

patient in need thereof, for an extended period, an effective dose of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof. It has been discovered that one or more symptoms associated with a

cognitive impairment and/or the cognitive impairment can be treated and/or improved by

administering to a patient in need thereof, an effective dose of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, for an extended period.

[001 24] There are a number of categories used by diagnosticians and physicians to

characterize the type and/or degree of a cognitive impairment, or probable cognitive

impairment, in a patient. Some of these diagnostic categories include for example

Limited Cognitive Impairment, Mild Cognitive Impairment, pre-Alzheimer's disease,

prodromal state of Alzheimer's disease, and Alzheimer's disease inclusive of the many

sub-diagnostic categories of this disease. A diagnosing or treating physician may use one

or more exams/tests to evaluate, characterize and/or diagnose a cognitive impairment, or

probable cognitive impairment, such as Alzheimer's disease, or probable Alzheimer's

disease, in a patient, which may include, but are not limited to, one or more of the

following: physical exams, lab tests, genetic testing (such as APOE-e4 gene, genes

causing Autosomal Dominant Alzheimer's Disease (ADAD) or familial Alzheimer's

disease), neurological exams, neuropsychological testing, cognitive assessment tests,

diagnostic tests, mental status tests, Alzheimer's Disease Cooperative Study Activities of

Daily Living (ADCS-ADL), Alzheimer's Disease Assessment Scale-Cognitive Test (e.g.,

ADAS-Cog-1 1, ADAS-Cog-13), Category Fluency Test (CFT), Category Naming Test

(CNT), Clinical Dementia Rating scale, Clinical Dementia Rating - Sum of Boxes (CDR-

SB), Controlled Oral Word Association Tests (COWAT), Detection Task, Identification

Task, Mini-Mental State Examination (MMSE), Mini-Cog, Neuropsychiatric Inventory

(NPI), One-Back Task, One-Card Learning Task, Trail Making Test Part A, Trail Making

Test Part B. The physician may also use other indicia, such as medical history, mood

assessment, brain imaging (for example, Magnetic Resonance Imaging (MRI),

Computerized Tomography (CT), Positron Emission Tomography (PET) (for example

using a radioactive dye, such as Amyvid), Single Photon Emission Computed

Tomography (SPECT) Scan, and Magnetic Resonance Spectroscopy Imaging (MRSI)),



Electroencephalography (EEG), and/or Electrocardiogram (ECG) as aids in diagnosing

Alzheimer's disease. A diagnosing or treating physician may further use one or more of

the above-noted exams/tests to monitor the progression of the cognitive impairment, or

one or more symptoms associated with the cognitive impairment, in the patient while

undergoing treatment, for example to determine the patient's responsiveness to the

treatment, for example efficacy of a particular dose amount in the particular patient, or the

efficacy of the treatment in the particular patient in treating the cognitive impairment or

one or more symptoms associated with the cognitive impairment.

[001 25] An embodiment of the present invention provides a method of treating a

patient in need thereof, comprising: administering to the patient, for an extended period, a

daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, wherein the patient has a sub-normal score in an

at least one diagnostic test, for example at least one of the above-noted exams/tests, such

as MMSE, used by a clinician or diagnostician, and wherein the sub-normal score is

relative to the particular diagnostic exam/test.

[00126] With regard to the use of MMSE testing for diagnosing Alzheimer's disease,

the scale that is generally associated with a diagnosis of: (i) mild stage Alzheimer's

disease is a score of between 20 and 26, for example 20 to 25, or 20 to 24, (ii) moderate

stage Alzheimer's disease is a score of between 10 and 19, for example 12 to 19, or 13 to

19, and (iii) severe stage Alzheimer's disease is a score of below 12, more typically 10 or

below.

[00127] With regard to the use of ADAS-Cog-13 testing for evaluating or monitoring a

patient diagnosed with Alzheimer's disease, a physician may use the patient's previous

ADAS-Cog-13 test score (e.g., set as a baseline for subsequent testing), and if the patient

achieves an improvement in their score (i.e., a decrease in their overall score from a prior

test result), for example an improvement of 2 or greater, such as an improvement greater

than 3, greater than 4, greater than 5, or an improvement of 6 or more, this can be an

indication of the patient deriving a therapeutic benefit and responding positively to a

treatment.

[00128] With regard to the use of ADAS-Cog-1 1 testing for diagnosing Alzheimer's

disease, some physicians may characterize a patient as having mild-to-moderate

Alzheimer's disease or mild-to-moderate dementia of the Alzheimer's-type with a score

of between 10 and 45, for example, between 15 and 40, such as between 15 and 35,



between 15 and 30, or between 20 and 45, and may characterize a patient as having

severe Alzheimer's disease or severe dementia of the Alzheimer' s-type with a score of

between 45 and 70, for example, between 50 and 70, such as between 55 and 70, between

60 and 70, or between 50 and 65. Generally, a physician may evaluate the progress of a

patient by using the patient's previous ADAS-Cog-1 1 test score (e.g., set as a baseline for

subsequent testing), and if the patient achieves an improvement in their score (i.e., a

decrease in their overall score from a prior test result), for example an improvement of 2

or greater, such as an improvement greater than 3, greater than 4, greater than 5, or an

improvement of 6 or more, this can be an indication of the patient deriving a therapeutic

benefit and responding positively to a treatment.

[001 29] With regard to the use of CDR-SB testing for diagnosing Alzheimer's disease,

generally a patient scoring >2 may be characterized as having a cognitive impairment, for

example Alzheimer's disease or dementia of the Alzheimer' s-type.

[001 30] Alzheimer's disease may include, unless otherwise specified, any of the sub-

diagnostic categories used to characterize the type or degree of cognitive impairment in a

patient for treatment purposes. A commonly referenced diagnostic scale for

characterizing the degree of cognitive impairment for a patient with Alzheimer's disease

includes the 3-stage Alzheimer Disease Model. The 3-stages consist of: mild stage (also

referred to as "early Alzheimer's disease" or "mild Alzheimer's disease" or "early stage

Alzheimer's disease" or "mild dementia of an Alzheimer's-type"), moderate stage (also

referred to as "middle Alzheimer's disease" or "moderate Alzheimer's disease" or

"middle stage Alzheimer's disease" or "moderate dementia of an Alzheimer's-type"), and

severe stage (also referred to as "late Alzheimer's disease" or "severe Alzheimer's

disease" or "late stage Alzheimer's disease" or "severe dementia of an Alzheimer's-

type"). For patients with a condition that has not progressed to the point of mild stage

Alzheimer's disease, they may be diagnosed as having pre-Alzheimer's disease. It is also

not uncommon for treatment purposes to characterize stages together, such as pre-

Alzheimer's disease-to-mild stage Alzheimer's disease, mild-to-moderate Alzheimer's

disease, or moderate-to-severe Alzheimer's disease. Another useful diagnostic scale that

is used in characterizing the degree of cognitive impairment for a patient having

Alzheimer's disease is the Seven Stage Alzheimer's Disease Model (sometimes known as

the "Seven Stage Global Deterioration Scale" or the "Reisberg Scale"). This diagnostic

scale divides the progression of the cognitive disorder associated with Alzheimer's



disease as follows: Stage 1-no Alzheimer's disease (generally characterized by absence of

impairment, no impairment, or normal function), Stage 2-pre-Alzheimer's disease

(generally characterized by minimal impairment, normal forgetfulness, or very mild

cognitive decline), Stage 3-early-stage Alzheimer's disease (generally characterized by a

noticeable cognitive decline, early confusional/mild cognitive impairment, or mild

cognitive decline), Stage 4-early-stage/mild Alzheimer's disease (also referred to as late

confusional/mild Alzheimer's, and generally characterized by moderate cognitive

decline), Stage 5-middle-stage/moderate Alzheimer's (also referred to as early

dementia/moderate Alzheimer's disease and generally characterized by moderately severe

cognitive decline), Stage 6-middle dementia/moderately severe Alzheimer's disease (also

referred to as middle-stage/moderate to late-stage/severe Alzheimer's disease and

generally characterized by severe cognitive decline), and Stage 7-late-stage/severe

Alzheimer's disease (also referred to as severe dementia or failure-to-thrive, and generally

characterized by very severe cognitive decline). It is also not uncommon for treatment

purposes to characterize stages together, such as pre-Alzheimer's disease-to-mild stage

Alzheimer's disease, mild-to-moderate Alzheimer's disease, or moderate-to-severe

Alzheimer's disease. As used herein, unless otherwise specified, Alzheimer's disease

includes all of the above named diagnostic catagories or disease characterizations. It is

also not uncommon for a physician to categorize any one or more of the above noted

states of Alzheimer's disease as being probable, for example, probable mild-to-moderate

Alzheimer's disease or probable severe Alzheimer's disease, when their diagnosis does

not include, for example a physical biopsy or other definitive analysis.

[001 3 1] Mild Cognitive Impairment (MCI) is considered by some to be an

intermediate stage between normal aging and the onset of Alzheimer's disease. For

example, MCI may be characterized by persistent forgetfulness, but may lack some or

many of the more debilitating symptoms of Alzheimer's disease. Another set of criteria

that may characterize a patient as having mild cognitive impairment suitable for treatment

includes a patient that meets the following: 1) memory complaints corroborated by an

informant, 2) objective memory impairment for age and education, 3) normal general

cognitive function, 4) intact activities of daily living, and 5) the patient does not meet

criteria for dementia. In general, a patient characterized as having mild cognitive

impairment may not yet have a clinical cognitive deficit. Mild cognitive impairment may

also be distinguished from senile dementia in that mild cognitive impairment involves a



more persistent and troublesome problem of memory loss for the age of the patient. On

the clinical diagnostic scale, mild cognitive impairment is followed, in increased severity,

by Alzheimer's disease.

[00132] Limited Cognitive Impairment (LCI) describes a cognitive impairment (i.e.,

symptoms or conditions), which precedes mild cognitive impairment on a clinical

diagnostic scale, and includes any chronic or temporary impairment in cognition, learning

or memory that prevents or reduces the ability of a patient from achieving their individual

potential in these areas. For example, LCIs may include minor impairments to memory

associated with focus and concentration (e.g., accuracy and speed of learning and

recalling information), working memory (e.g., used in decision making and problem

solving), cognition, focus, mental quickness, and mental clarity.

[001 33] Unless otherwise specified herein (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, is

understood to include: (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide or (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

complexed with one or more pharmaceutically acceptable salts and/or one or more

solvents, that may be adducted, associated, complexed, or coordinated with the (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, such as (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, complexed with a stoichiometric

amount, for example 1:1, or non-stoichiometric amount of a pharmaceutically acceptable

salt and/or solvent, for example (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, complexed with an amount between 0.5 and 1.2, such as 0.8, 0.9, or 1.1, of

a pharmaceutically acceptable salt and/or solvent. The one or more pharmaceutically

acceptable salts may include one or more (for example, a mono-salt or a di-salt, such as

an HC1 or a di-HCl) of an acid addition salt, such as a mineral acid, a carboxylic acid, or a

sulfonic acid. The acid addition salt may include hydrochloric acid, hydrobromic acid,

sulfuric acid, phosphoric acid, carbonic acid, methanesulfonic acid, ethanesulfonic acid,

toluenesulfonic acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid,

propionic acid, lactic acid, tartaric acid, citric acid, fumaric acid, maleic acid, or benzoic

acid. The one or more solvent molecules (for example a monosolvate, disolvate, or

trisolvate, such as monohydrate, dihydrate, or trihydrate) including water, an alcohol

(e.g., methanol, ethanol, or iso-propanol), 1,4 dioxane, or acetone, may be adducted,

associated, complexed, or coordinated, with the (R)-7-chloro-N-(quinuclidin-3-



yl)benzo[b]thiophene-2-carboxamide. For example, (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

includes, (R)-7-chloro-N-(quinuclidin-3-yl)benzo [b]thiophene-2-carboxamide,

hydrochloride; (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate (or hydrate); (R)-7-chloro-N-(quinuclidin-3-yl)benzo

[b]thiophene-2-carboxamide, hydrochloride, ethanolate; (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, iso-propanolate; (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, acetonate; (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, bicarbonate; (R)-7-chloro-

N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, bicarbonate, hydrate; (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, bicarbonate, ethanolate;

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, acetate; (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, acetate, hydrate; (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, acetate, ethanolate; (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, lactate; (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, lactate, hydrate; or (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, lactate, ethanolate. For any

particular (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, one or more of the optically active forms

(stereoisomers, such as the enantiomers and/or the diastereomers), the racemates, and/or

the polymorph forms of a compound may be active and/or preferred. For example, (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate has at least two polymorphic forms: crystalline Form I ("herein referred to

as "polymorph form I") and crystalline Form II ("herein referred to as "polymorph form

Π"), wherein polymorph form I is preferred.

[001 34] Polymorph Form I of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, may be characterized by: (i) an x-ray powder

diffraction pattern having peaks expressed as 2Θat one or both of 17.48 and 20.58 ± 0.20

degrees; (ii) an x-ray powder diffraction pattern further having at least one peak

expressed as 2Θat 4.50, 9.04, 14.60, 15.14, 15.80, 16.60, 18.16, 18.44, 19.48, 21.74, and

25.46 ± 0.20 degrees; (iii) an x-ray powder diffraction pattern further having at least two

peaks expressed as 2Θat 4.50, 9.04, 14.60, 15.14, 15.80, 16.60, 18.16, 18.44, 19.48, 21.74

and 25.46 ± 0.20 degrees; (iv) an x-ray powder diffraction pattern further having at least



four peaks expressed as 2Θat 4.50, 9.04, 14.60, 15.14, 15.80, 16.60, 18.16, 18.44, 19.48,

21.74 and 25.46 ± 0.20 degrees; (v) an x-ray powder diffraction pattern further having at

least six peaks expressed as 2Θat 4.50, 9.04, 14.60, 15.14, 15.80, 16.60, 18.16, 18.44,

19.48, 21.74 and 25.46 ± 0.20 degrees; (vi) an x-ray powder diffraction pattern further

having at least eight peaks expressed as 2Θat 4.50, 9.04, 14.60, 15.14, 15.80, 16.60,

18.16, 18.44, 19.48, 21.74 and 25.46 ± 0.20 degrees; and/or (vii) an x-ray powder

diffraction pattern further having peaks expressed as 2Θat 4.50, 9.04, 14.60, 15.14, 15.80,

16.60, 18.16, 18.44, 19.48, 21.74 and 25.46 ± 0.20 degrees; when measured against an

internal silicon standard.

[001 35] Polymorph Form II of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, may be characterized by: (i) an x-ray powder

diffraction pattern having peaks expressed as 2Θat one or both of 2 1.16 and 2 1.38 ± 0.20

degrees; (ii) an x-ray powder diffraction pattern further having at least one peak

expressed as 2Θat 4.48, 9.00, 13.58, 15.62,16.48, 19.02, 19.44, 22.46 and 25.00 ± 0.20

degrees; (iii) an x-ray powder diffraction pattern further having at least two peaks

expressed as 2Θat 4.48, 9.00, 13.58, 15.62, 16.48, 19.02, 19.44, 22.46 and 25.00 ± 0.2

degrees; (iv) an x-ray powder diffraction pattern further having at least four peaks

expressed as 2Θat 4.48, 9.00, 13.58, 15.62, 16.48, 19.02, 19.44, 22.46 and 25.00 ± 0.2

degrees; (v) an x-ray powder diffraction pattern further having at least six peaks

expressed as 2Θat 4.48, 9.00, 13.58, 15.62, 16.48, 19.02, 19.44, 22.46 and 25.00 ± 0.2

degrees; (vi) an x-ray powder diffraction pattern further having at least eight peaks

expressed as 2Θat 4.48, 9.00, 13.58, 15.62, 16.48, 19.02, 19.44, 22.46 and 25.00 ± 0.2

degrees; and/or (vii) an x-ray powder diffraction pattern further having peaks expressed

as 2Θat 4.48, 9.00, 13.58, 15.62, 16.48, 19.02, 19.44, 22.46 and 25.00 ± 0.2 degrees;

when measured against an internal silicon standard.

[001 36] As used herein, the term "dose", unless otherwise specified, refers to a

physically discrete unit suitable as a unitary dosage for a human subject, each unit

comprising between 80 and 115 wt.%, for example between 85 and 110 wt.%, between 90

and 110 wt.%, between 93 wt.% and 107 wt.%, between 95 wt.% and 105 wt.%, or

between 97 wt.% and 103 wt.% of a designated quantity of (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

alone or in the form of a pharmaceutical composition wherein the (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable



salt thereof, is present with one or more of the following: pharmaceutically acceptable

carriers, diluents, or excipients. For example, a tablet designated as comprising 1.0 mg of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, may have between 80 and 115 wt.% of the 1.0

mg (or 0.8 mg and 1.15 mg) of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-

2-carboxamide, or a pharmaceutically acceptable salt thereof.

[001 37] As used herein "daily dose" (which should be understood to be a fixed daily

dose of the designated amount for the extended period) of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

which includes, but is not limited to an initial daily dose of (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

may include a designated amount of between 0.1 and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, per day, preferably in a single dose form. For example, a daily dose of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, may include an amount of between 0.2 mg and 4.3 mg of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, per day, such as an amount of between 0.7 mg and 4.0 mg,

between 0 7 mg and 3 7 mg, between 0 7 mg and 3 5 mg, between 0 7 mg and 3 3 mg,

between 0 7 mg and 3 0 mg, between 0 7 mg and 2 7 mg, between 0 7 mg and 2 5 mg,

between 0 7 mg and 2 3 mg, between 0 7 mg and 2 0 mg, between 0 7 mg and 1 7 mg,

between 0 7 mg and 1 5 mg, between 0 7 mg and 1 3 mg, between 0 7 mg and 1 0 mg,

between 1 0 mg and 4 5 mg, between 1 0 mg and 4 3 mg, between 1 0 mg and 4 0 mg,

between 1 0 mg and 3 5 mg, between 1 0 mg and 3 0 mg, between 1 0 mg and 2 5 mg,

between 1 0 mg and 2 0 mg, between 1 7 mg and 4 5 mg, between 1 7 mg and 4 3 mg,

between 1 7 mg and 4 0 mg, between 1 7 mg and 3 7 mg, between 1 7 mg and 3 5 mg,

between 1 7 mg and 3 3 mg, between 1 7 mg and 3 0 mg, between 1 7 mg and 2 7 mg,

between 1 7 mg and 2 5 mg, between 1 7 mg and 2 3 mg, between 2 0 mg and 4 5 mg,

between 2 0 mg and 4 3 mg, between 2 0 mg and 4 0 mg, between 2 0 mg and 3 7 mg,

between 2 0 mg and 3 5 mg, between 2 0 mg and 3 3 mg, between 2 0 mg and 3 0 mg,

between 2 7 mg and 4 5 mg, between 2 7 mg and 4 3 mg, between 2 7 mg and 4 0 mg,

between 2 7 mg and 3 7 mg, between 2 7 mg and 3 5 mg, between 2 7 mg and 3 3 mg,

between 3 0 mg and 4 5 mg, between 3 0 mg and 4 3 mg, between 3 0 mg and 4 0 mg,



between 3.0 mg and 3.7 mg, between 3.0 mg and 3.5 mg, between 3.0 mg and 3.3 mg,

between 3.3 mg and 4.5 mg, between 3.3 mg and 4.3 mg, between 3.5 mg and 4.5 mg,

between 3.7 mg and 4.5 mg, or between 3.7 mg and 4.3 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.

[001 38] A daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, which can include an initial

daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, may include a designated amount of at least 0.1

mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, per day, such as an amount of 0.3 mg, 0.7 mg,

1.0 mg, 1.3 mg, 1.5 mg, 1.7 mg, 2.0 mg, 2.3 mg, 2.5 mg, 2.7 mg, 3.0 mg, 3.3 mg, 3.5 mg,

3.7 mg, 4.0 mg, 4.3 mg, or 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[001 39] A daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, may include a single unit

dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, per day. A daily dose of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, may include more than one single unit dose of (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, per

day; for example, a daily dose may include two unit doses, such as a first dosage amount

of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, along with a second dosage amount of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, wherein the first dosage amount and the second dosage amount

may be the same amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, or a different amount of (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof. It is preferred that the daily dose of (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, is a

single dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, administered once per day.



[00140] Administration of a dosage of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, may

be administered therapeutically and/or prophylactically, for example, the (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, dosage may be a therapeutically administered dosage of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, and/or a prophylactically administered dosage of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.

[00141] An initial daily dose, as disclosed herein, should be understood to include a

daily dose that is initially administered to a patient for an initial extended period of time.

[00142] An extended period of administering a dosage of (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

may include up to 5 years or more, for example, an extended period may include at least 6

weeks, such as 8 weeks or more, 10 weeks or more, 12 weeks or more, 14 weeks or more,

16 weeks or more, 17 weeks or more, 18 weeks or more, 20 weeks or more, 22 weeks or

more, 23 weeks or more, 24 weeks or more, 26 weeks or more, 28 weeks or more, 30

weeks or more, 32 weeks or more, 34 weeks or more, 36 weeks or more, 38 weeks or

more, 40 weeks or more, 42 weeks or more, 44 weeks or more, 46 weeks or more, 48

weeks or more, 50 weeks or more, or administering a dosage of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, for 52 weeks or more.

[00143] As used herein, the term "treating" (or "treat" or "treatment"), unless

otherwise specified, includes the generally accepted meaning which encompasses

improving, modifying, decreasing, prohibiting, preventing, restraining, minimizing,

slowing, halting, stopping, curing, and/or reversing a symptom associated with a disease

and/or a disease. Treatment may include both therapeutic and prophylactic

administration. For example, treatment of a cognitive impairment, in a patient diagnosed

as having a cognitive impairment, may include, but is not limited to, curing the cognitive

impairment, preventing the deterioration of one or more symptoms associated with the

cognitive impairment; improving cognition in a patient suffering from the cognitive

impairment, slowing the progression of the cognitive impairment and/or modifying the

cognitive impairment.



[00144] As used herein, the term "cognitive impairment", unless otherwise specified,

includes at least one of the following: Limited Cognitive Impairment (LCI), Mild

Cognitive Impairment (MCI), Alzheimer's disease (or dementia of an Alzheimer' s-type)

or a particular stage of Alzheimer's disease, inclusive of pre-Alzheimer's disease, early

Alzheimer's disease, mild Alzheimer's disease, moderate Alzheimer's disease, severe

Alzheimer's disease, pre-Alzheimer 's-to-mild Alzheimer's disease, mild-to-moderate

Alzheimer's disease, or moderate-to-severe Alzheimer's disease.

[00145] An aspect of the invention may include administration of a dose of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, such as a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, that

is co-administered with an acetylcholine esterase inhibitor ("AChlE"), for example, co

administration of an acetylcholine esterase inhibitor is inclusive of administration prior to,

simultaneous with, substantially simultaneously with, or after the period of treatment with

administration of a dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

[00146] An aspect of the invention provides a pharmaceutical composition comprising

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, and a method of administering the same. A

further aspect of the invention provides a method of administering to a patient in need

thereof, a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, or a pharmaceutical

composition comprising (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, for an extended period.

[001 47] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method treats one

or more symptoms associated with the cognitive impairment.

[001 48] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example



Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method treats the

cognitive impairment.

[001 49] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method improves

cognition in said cognitively impaired patient.

[001 50] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method provides

a positive effect on cognition or a positive effect on clinical function in said cognitively

impaired patient.

[001 5 1] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method provides

a positive effect on cognition or a positive effect on clinical function in said cognitively

impaired patient, and wherein said patient has been previously treated or is currently

being treated with an AChEI.

[001 52] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition



comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method improves

one or more cognitive symptoms associated with the cognitive impairment.

[001 53] A further aspect of the invention provides a method of treating a patient

previously treated, or currently being treated, with an AChEI, that is suffering from, or

has been diagnosed with having, a cognitive impairment, for example Alzheimer's

disease, dementia of an Alzheimer's type, MCI, or LCI, comprising: administering to the

patient, for an extended period, a pharmaceutical composition comprising a daily dose of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, wherein the method improves one or more

symptoms associated with the cognitive impairment in the previously, or currently,

AChEI treated patient.

[001 54] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method improves

one or more behavioral symptoms associated with the cognitive impairment.

[001 55] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method improves

said patient towards a non-disease status.

[001 56] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method prevents

the deterioration of one or more symptoms in said cognitively impaired patient.



[001 57] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method prevents

the deterioration of the cognitive impairment in said patient.

[001 58] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method provides

a pro-cognitive effect in at least one of the following: visual motor, learning, delayed

memory, or executive function, in said patient.

[001 59] A further aspect of the invention provides a method of treating a patient

suffering from, or diagnosed with having, a cognitive impairment, for example

Alzheimer's disease, dementia of an Alzheimer's type, MCI, or LCI, comprising:

administering to the patient, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, wherein the method provides

a pro-cognitive effect, exclusive of attention, in at least one of the following: visual

motor, learning, delayed memory, or executive function, in said patient.

[001 60] It should be noted that for any or all of the above-noted aspects that the daily

dose may include between 80 and 115 wt.%, for example between 90 and 110 wt.%,

between 95 wt.% and 105 wt.%, or between 97 wt.%> and 103 wt.%> of a designated

quantity of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, alone or in the form of a pharmaceutical

composition. It should be further noted that for any or all of the above-noted aspects that

the daily dose may include a designated amount of between 0.1 mg and 4.5 mg of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, per day, for example, an amount of between 0.7 mg and 4.3 mg,

between 0.7 mg and 3.3 mg, between 1.0 mg and 4.0 mg, between 1.0 mg and 3.0 mg,



between 1.7 mg and 4.3 mg, between 2.0 mg and 4.5 mg, between 2.0 mg and 4.0 mg,

between 2.0 mg and 3.0 mg, between 2.7 mg and 3.7 mg, between 3.0 mg and 4.5 mg,

between 3.0 mg and 4.0 mg, or between 3.5 mg and 4.5 mg, of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.

[001 6 1] It should be noted that for any or all of the above-noted aspects that the

extended period may include at least 6 weeks, for example 8 weeks or more, 12 weeks or

more, 16 weeks or more, 17 weeks or more, 18 weeks or more, 23 weeks or more, 24

weeks or more, 30 weeks or more, 36 weeks or more, 42 weeks or more, 48 weeks or

more, or 52 weeks or more.

[001 62] A further aspect of the present invention provides a method of administering

to a patient in need thereof, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, for example (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, such

as (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, is adjusted, for example increased or decreased from a

previous daily dose, to an amount of at least 0.3 mg, 0.7 mg, 1.0 mg, 1.3 mg, 1.5 mg, 1.7

mg, 2.0 mg, 2.3 mg, 2.5 mg, 2.7 mg, 3.0 mg, 3.3 mg, 3.5 mg, or 3.7 mg, to no greater than

4.5 mg, such as to no greater than 4.3 mg or to no greater than 4.0 mg, if the daily dose is

well tolerated over an extended period of time, for example for at least 6, 7, 8, 9, 10, 11,

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,

50, or 52 weeks. For example, a further aspect of the present invention provides a

method of administering to a patient in need thereof, for an extended period, a

pharmaceutical composition comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, such

as (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, or (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, is adjusted, for example increased or

decreased from a previous daily amount, to an amount of at least 1.0 mg, 1.7 mg, 2.0 mg,

2.3 mg, 2.7 mg, 3.0 mg, 3.3 mg, or 3.7 mg, to no greater than 4.5 mg, such as to no

greater than 4.3 mg or to no greater than 4.0 mg, if the daily dose is well tolerated over at



least 6, 8, 12, 14, 16, 18, 23, or 24 weeks, such as well tolerated over at least 6, 12, 18,

23, or 24 weeks.

[001 63] A further aspect of the present invention provides a method of treating a

patient in need thereof, comprising: administering to the patient, for an extended period, a

pharmaceutical composition comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, in

either a fasted or fed mode. A further aspect of the present invention provides a

pharmaceutical composition comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, that

is formulated to be administered in either a fasted or fed mode, or is capable of being

administered in either a fasted or fed mode.

[001 64] A further aspect of the present invention provides a method of treating a

patient in need thereof, comprising adjusting, for example increasing or decreasing, a

daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, administered to the patient suffering from a

cognitive impairment, for example mild Alzheimer's disease, moderate Alzheimer's

disease, severe Alzheimer's disease, or mild-to-moderate Alzheimer's disease, to improve

or prevent deterioration of one or more of the symptoms associated with the cognitive

impairment. For example, in a further aspect, the method of treating provides that the

daily dose is adjusted, for example increased or decreased, according to the patient's

responsiveness to the treatment; or the rate of deterioration of one or more symptoms

associated with the cognitive impairment.

[001 65] A further aspect of the present invention provides a method of treating a

patient in need thereof, comprising for example increasing or decreasing, a daily dose of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, administered to the patient suffering from

dementia of the Alzheimer's-type, such as mild dementia of the Alzheimer's type,

moderate dementia of the Alzheimer's type, severe dementia of the Alzheimer's type, or

mild-to-moderate dementia of the Alzheimer's type, to improve or prevent deterioration

of one or more of the symptoms associated with the dementia of the Alzheimer's-type.

For example, in a further aspect, the method of treating provides that the daily dose is

adjusted, for example increased or decreased, according to the patient's responsiveness to



the treatment; or the rate of deterioration of one or more symptoms associated with the

cognitive impairment.

[001 66] A further aspect of the present invention provides a method of improving one

or more cognitive symptoms, improving one or more behavioral symptoms, or both,

associated with a cognitive impairment, for example mild-to-moderate Alzheimer's

disease or mild-to-moderate dementia of the Alzheimer' s-type, comprising: administering

to a patient in need thereof, for an extended period, a pharmaceutical composition

comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof. A further aspect of the

present invention provides a method of treating one or more symptoms associated with

Alzheimer's disease, one or more symptoms associated with dementia of the

Alzheimer' s-type, or both, comprising: administering to a patient in need thereof, a

pharmaceutical composition comprising a daily dose of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, for

an extended period.

[001 67] In a further aspect of the present invention, the method provides a pro-

cognitive effect in a patient suffering from, or diagnosed as having, Alzheimer's disease

or dementia of the Alzheimer' s-type, comprising: administering to a patient in need

thereof, for an extended period, a pharmaceutical composition comprising a daily dose of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, for an extended period, wherein the method

provides at least one of the following: visual motor, learning, delayed memory, or

executive function; for example provides a pro-cognitive effect, exclusive of attention, in

said patient; for example provides a pro-cognitive effect in at least one of the following:

visual motor, learning, delayed memory, or executive function.

[001 68] A particular aspect of the present invention provides a method of treating

dementia of the Alzheimer's type, comprising: administering to a patient in need thereof

an effective amount of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, for an extended period.

[001 69] In a further particular aspect, comprising any one of the above-noted particular

aspects, the effective amount is administered in a daily dose.

[001 70] In a further particular aspect, comprising any one of the above-noted particular

aspects, the daily dose comprises between 1.0 mg and 4.5 mg of (R)-7-chloro-N-



(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.

[001 7 1] In a further particular aspect, comprising any one of the above-noted particular

aspects, the daily dose comprises between 1.5 mg and 4.3 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof

[001 72] In a further particular aspect, comprising any one of the above-noted particular

aspects, the daily dose comprises between 1.8 mg and 3.2 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof

[001 73] In a further particular aspect, comprising any one of the above-noted particular

aspects, the extended period is at least 6 weeks, for example at least 12 weeks, at least 23

weeks, or at least 24 weeks.

[001 74] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutically acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, is (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[001 75] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutically acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, is (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[001 76] In a further particular aspect, comprising any one of the above-noted particular

aspects, the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, is administered in the form of a pharmaceutical

composition comprising at least one pharmaceutically acceptable carrier, excipient or

diluent.

[001 77] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutical composition is in the form of a tablet.

[001 78] A particular aspect of the present invention provides a method of treating a

patient having Alzheimer's disease, comprising: administering to the patient, for an

extended period, a daily dose of a pharmaceutical composition comprising (R)-7-chloro-

N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.



[001 79] In a further particular aspect, comprising any one of the above-noted particular

aspects, the extended period of administering the daily dose is for at least 6 weeks.

[001 80] In a further particular aspect, comprising any one of the above-noted particular

aspects, the Alzheimer's disease is mild-to-moderate Alzheimer's disease.

[001 8 1] In a further particular aspect, comprising any one of the above-noted particular

aspects, the daily dose is an initial daily dose.

[001 82] In a further particular aspect, comprising any one of the above-noted particular

aspects, the treating includes improving cognition of the patient.

[001 83] In a further particular aspect, comprising any one of the above-noted particular

aspects, the treating includes treating a symptom associated with Alzheimer's disease.

[001 84] In a further particular aspect, comprising any one of the above-noted particular

aspects, the treating includes improving a symptom associated with Alzheimer's disease.

[001 85] In a further particular aspect, comprising any one of the above-noted particular

aspects, the treating includes preventing progression of Alzheimer's disease.

[001 86] In a further particular aspect, comprising any one of the above-noted particular

aspects, the patient has been diagnosed as having mild-to-moderate Alzheimer's disease.

[001 87] In a further particular aspect, comprising any one of the above-noted particular

aspects, the daily dose comprises between 0.3 mg and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.

[001 88] In a further particular aspect, comprising any one of the above-noted particular

aspects, the daily dose comprises 0.3 mg, 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.

[001 89] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutical composition comprises (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[00190] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutical composition comprises between 90 wt.% and 110 wt.% of the

designated 1.0 mg dosage, 2.0 mg dosage, or 3.0 mg dosage, of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.



[00191] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutical composition comprises 1.0 mg (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[00192] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutical composition comprises 2.0 mg (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.

[00193] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutical composition is administered in either fasted or fed mode.

[00194] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutical composition is in the form of a tablet.

[00195] In a further particular aspect, comprising any one of the above-noted particular

aspects, the treatment further comprises co-administering an acetylcholine esterase

inhibitor.

[00196] In a further particular aspect, comprising any one of the above-noted particular

aspects, the treatment comprises halting the administration of an acetylcholine esterase

inhibitor prior to treating with (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

[00197] In a further particular aspect, comprising any one of the above-noted particular

aspects, the pharmaceutically acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, is (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[00198] In a further particular aspect, comprising any one of the above-noted particular

aspects, the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, is (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I .

[001 99] A particular aspect of the present invention provides a method of treating a

patient having a cognitive impairment, for example MCI, LCI, Alzheimer's disease, or

dementia of the Alzheimer' s-type, comprising: administering to the patient, for an

extended period, a daily dose of a pharmaceutical composition comprising (R)-7-chloro-

N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof.

[00200] A particular aspect of the present invention provides a method of improving

cognition in a patient having a cognitive impairment, for example MCI, LCI, Alzheimer's



disease, or dementia of the Alzheimer' s-type, comprising: administering to the patient, for

an extended period, for example for at least 6, 18, 23, or 24 weeks or more, a daily dose

of a pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

[00201 ] A certain aspect of the present invention provides a method of treating a

patient in need thereof, comprising: administering to the patient, for an extended period, a

tablet composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I .

[00202] A certain aspect of the present invention provides a method of treating a

patient in need thereof, comprising: administering to the patient, for an extended period, a

tablet composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, wherein the amount of the

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose.

[00203] A certain aspect of the present invention provides a method of treating a

patient in need thereof, comprising: administering to the patient, in either fasted or fed

mode, a tablet composed of a pharmaceutical composition comprising a designated daily

dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

for an extended period, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose.

[00204] A certain aspect of the present invention provides a method of treating a

patient suffering from, or diagnosed as having, a cognitive impairment, comprising:

administering to the patient, for an extended period, a tablet composed of a

pharmaceutical composition comprising a designated daily dose of between 0.1 mg and

4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, wherein the amount of the (R)-7-chloro-

N-(quinuclidin-3 -yl)benzo [b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, comprises between 80 and 115 wt.% of the designated daily dose.



[00205] A certain aspect of the present invention provides a method of treating a

patient having a sub-normal score on at least one cognitive assessment test, for example

having a score of >14 to <24 on a MMSE test or a score of >2 on a CDR-SB test,

comprising: administering to the patient, for an extended period, a tablet composed of a

pharmaceutical composition comprising a designated daily dose of between 0.1 mg and

4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, wherein the amount of the (R)-7-chloro-

N-(quinuclidin-3 -yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, comprises between 80 and 115 wt.% of the designated daily dose.

[00206] A certain aspect of the present invention provides a method of treating a

patientsuffering from, or diagnosed as having, dementia of the Alzheimer's-type, for

example mild dementia of the Alzheimer's-type, moderate dementia of the Alzheimer's-

type, severe dementia of the Alzheimer's-type, or mild-to-moderate dementia of the

Alzheimer's-type, comprising: administering to the patient, for an extended period, a

tablet composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, wherein the amount of the

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose.

[00207] A certain aspect of the present invention provides a method of treating a

patient suffering from, or diagnosed as having, Alzheimer's disease, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering to the patient, for an

extended period, a tablet composed of a pharmaceutical composition comprising a

designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose.

[00208] A certain aspect of the present invention provides a method of treating a

patientsuffering from, or diagnosed as having, LCI, comprising: administering to the

patient, for an extended period, a tablet composed of a pharmaceutical composition



comprising a designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose.

[00209] A certain aspect of the present invention provides a method of treating a

patient suffering from, or diagnosed as having, MCI, comprising: administering to the

patient, for an extended period, a tablet composed of a pharmaceutical composition

comprising a designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose.

[0021 0] A certain aspect of the present invention provides a method of improving

cognition or providing a procognitive effect in a patient_suffering from, or diagnosed as

having, a cognitive impairment, for example Alzheimer's disease, dementia of the

Alzheimer' s-type, MCI, or LCI, comprising: administering to the patient, for an extended

period, a tablet composed of a pharmaceutical composition comprising a designated daily

dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose.

[0021 1] A certain aspect of the present invention provides a method of improving

cognition or providing a procognitive effect in a patient_suffering from, or diagnosed as

having, a cognitive impairment, for example Alzheimer's disease, dementia of the

Alzheimer' s-type, MCI, or LCI, comprising: administering to the patient, for an extended

period, a tablet composed of a pharmaceutical composition comprising a designated daily

dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form II, comprises between 80

and 115 wt.%> of the designated daily dose.



[0021 2] A certain aspect of the present invention provides a method of improving

cognition or providing a procognitive effect in a patient_suffering from, or diagnosed as

having, Alzheimer's disease, for example mild Alzheimer's disease, moderate

Alzheimer's disease, severe Alzheimer's disease, or mild-to-moderate Alzheimer's

disease, comprising: administering to the patient, for an extended period, a tablet

composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, wherein the amount of the

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose.

[0021 3] A certain aspect of the present invention provides a method of improving

cognition or providing a procognitive effect in a patient suffering from, or diagnosed as

having, dementia of the Alzheimer's-type, for example mild dementia of the Alzheimer's-

type, moderate dementia of the Alzheimer's-type, severe dementia of the Alzheimer's-

type, or mild-to-moderate dementia of the Alzheimer's-type, comprising: administering to

the patient, for an extended period, a tablet composed of a pharmaceutical composition

comprising a designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose.

[0021 4] A certain aspect of the present invention provides a method of improving or

preventing the deterioration of one or more symptoms associated with a cognitive

impairment, for example Alzheimer's disease, dementia of the Alzheimer's-type, MCI, or

LCI, comprising: administering to a patient a tablet composed of a pharmaceutical

composition comprising a designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, for an extended period, wherein the amount of the (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I, comprises between 80 and 115 wt.% of the designated

daily dose, and wherein the patient suffers from, or has been diagnosed as having, the

cognitive impairment.



[0021 5] A certain aspect of the present invention provides a method of improving or

preventing the deterioration of one or more symptoms associated with Alzheimer's

disease, for example mild Alzheimer's disease, moderate Alzheimer's disease, severe

Alzheimer's disease, or mild-to-moderate Alzheimer's disease, comprising: administering

to a patient a tablet composed of a pharmaceutical composition comprising a designated

daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

for an extended period, wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

comprises between 80 and 115 wt.% of the designated daily dose, and wherein the patient

suffers from, or has been diagnosed as having, Alzheimer's disease.

[0021 6] A certain aspect of the present invention provides a method of improving or

preventing the deterioration of one or more symptoms associated with dementia of the

Alzheimer' s-type, for example mild dementia of the Alzheimer' s-type, moderate

dementia of the Alzheimer's-type, severe dementia of the Alzheimer' s-type, or mild-to-

moderate dementia of the Alzheimer's-type, comprising: administering to a patient a

tablet composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, for an extended period,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose, and wherein the patient suffers from, or has been

diagnosed as having, dementia of the Alzheimer's-type.

[0021 7] A certain aspect of the present invention provides a method of treating a

patient suffering from, or diagnosed as having, a cognitive impairment, for example

Alzheimer's disease, dementia of the Alzheimer's-type, MCI, or LCI, comprising:

administering to the patient a tablet composed of a pharmaceutical composition

comprising a designated daily dose of between 0.1 mg and 4.5 mg of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, for an extended period, wherein the amount of the (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate,

polymorph form I, comprises between 80 and 115 wt.%> of the designated daily dose, and



wherein said treating improves or prevents the deterioration of the cognitive impairment

in said patient.

[0021 8] A certain aspect of the present invention provides a method of treating a

patient suffering from, or diagnosed as having, Alzheimer's disease, for example mild

Alzheimer's disease, moderate Alzheimer's disease, severe Alzheimer's disease, or mild-

to-moderate Alzheimer's disease, comprising: administering to the patient a tablet

composed of a pharmaceutical composition comprising a designated daily dose of

between 0.1 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, for an extended period,

wherein the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate, polymorph form I, comprises between 80 and

115 wt.% of the designated daily dose, and wherein said treating improves or prevents the

deterioration of Alzheimer's disease in said patient.

[0021 9] A certain aspect of the present invention provides a method of treating a

patient suffering from, or diagnosed as having, dementia of the Alzheimer's-type, for

example mild dementia of the Alzheimer's-type, moderate dementia of the Alzheimer's-

type, severe dementia of the Alzheimer's-type, or mild-to-moderate dementia of the

Alzheimer's-type, comprising: administering to the patient a tablet composed of a

pharmaceutical composition comprising a designated daily dose of between 0.1 mg and

4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, for an extended period, wherein the

amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, comprises between 80 and 115 wt.%> of

the designated daily dose, and wherein said treating improves or prevents the

deterioration of the dementia of the Alzheimer's-type in said patient.

[00220] It should be noted that for any or all of the above-noted certain aspects that the

the amount of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, may include between 90 and 110 wt.%>,

for example, between 95 wt.%> and 105 wt.%>, or between 97 wt.%> and 103 wt.%> of the

designated daily dose.

[00221 ] It should be further noted that for any or all of the above-noted certain aspects

that the designated daily dose may include an amount of between 0.7 mg and 4.3 mg of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,



monohydrate, polymorph form I, for example consist of an amount of between 0.7 mg

and 3.3 mg, between 1.0 mg and 4.0 mg, between 1.0 mg and 3.0 mg, between 1.7 mg

and 4.3 mg, between 2.0 mg and 4.5 mg, between 2.0 mg and 4.0 mg, between 2.0 mg

and 3.0 mg, between 2.7 mg and 3.7 mg, between 3.0 mg and 4.5 mg, between 3.0 mg

and 4.0 mg, or between 3.5 mg and 4.5 mg, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I .

[00222] It should be further noted that for any or all of the above-noted certain aspects

the designated daily dose may include an amount of at least 0 .1mg to no greater than 4.5

mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, for example consist of an amount of at

least 0 .1mg to no greater than 4.5 mg, such as at least 0.7 mg, at least 1.0 mg, at least 1.3

mg, at least 1.5 mg, at least 1.7 mg, at least 2.0 mg, at least 2.3 mg, at least 2.5 mg, at

least 2.7 mg, at least 3.0 mg, at least 3.3 mg, at least 3.5 mg, or at least 3.7 mg, to no

greater than 4.5 mg, such as to no greater than 4.3 mg or to no greater than 4.0 mg, of

(R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I .

[00223] It should be further noted that for any or all of the above-noted certain aspects

the designated daily dose may include an amount of at least 0 .1mg to no greater than 4.5

mg, of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I, for example consist of an amount of 0.1

mg, 0.3 mg, 0.7 mg, 1.0 mg, 1.3 mg, 1.5 mg, 1.7 mg, 2.0 mg, 2.3 mg, 2.5 mg, 2.7 mg, 3.0

mg, 3.3 mg, 3.5 mg, 3.7 mg, 4.0 mg, 4.3 mg, or 4.5 mg, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

such as consist of an amount of 0.3 mg, 0.7 mg, 1.0 mg, 1.3 mg, 1.7 mg, 2.0 mg, 2.3 mg,

2.7 mg, 3.0 mg, 3.3 mg, 3.7 mg, 4.0 mg, or 4.3 mg, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, polymorph form I,

for example, consist of an amount of 1.0 mg, 2.0 mg, 3.0 mg, 4.0 mg, or 4.5 mg, of (R)-7-

chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I .

[00224] It should be further noted that for any or all of the above-noted certain aspects

that the extended period may include at least 6 weeks, for example 8 weeks or more, 12

weeks or more, 16 weeks or more, 17 weeks or more, 18 weeks or more, 23 weeks or



more, 24 weeks or more, 30 weeks or more, 36 weeks or more, 42 weeks or more, 48

weeks or more, or 52 weeks or more.

[00225] Pharmaceutical Compositions

[00226] (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, may be formulated for administration in solid or

liquid form. For example, (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof, may be formulated for

administration in a capsule, a tablet, or a powder form. For example, (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, may be formulated alone or as part of a pharmaceutical composition, suitable

for oral administration, such as in a capsule or tablet, intravenous administration,

parenteral administration, topical administration, or transdermal administration, such as in

a patch, to a patient in need thereof.

[00227] (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof, may be administered as a pharmaceutical

composition, for example, in the presence of carriers, adjuvants, excipients, diluents,

fillers, buffers, stabilizers, preservatives, lubricants, and the like, for example,

administered as a pharmaceutical composition (e.g. , formulation) comprising at least (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically

acceptable salt thereof, together with one or more pharmaceutically acceptable carriers,

adjuvants, excipients, diluents, or other materials well known to those skilled in the art.

As used herein, the term "pharmaceutically acceptable", unless otherwise specified,

includes the generally accepted meaning which encompasses combinations, compounds,

materials, compositions, and/or dosage forms which are, within the scope of sound

medical judgment, suitable for consumption by humans without excessive toxicity,

irritation, allergic response, or other problem or complication, commensurate with a

reasonable benefit/risk ratio.

[00228] Suitable pharmaceutically acceptable carriers, excipients, and diluents, can

include, but are not limited to, lactose, dextrose, sucrose, sorbitol, mannitol, starches,

gum, acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate,

microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water syrup, methyl cellulose,

methyl and propyl hydroxybenzoates, talc, magnesium stearate, and mineral oil. The

formulations can additionally include, but are not limited to, pharmaceutically acceptable



lubricating agents, glidants, wetting agents, emulsifying and suspending agents,

preserving agents, sweetening agents, and/or flavoring agents. The pharmaceutical

compositions of the present invention may be formulated so as to provide quick release,

immediate release, sustained release, or delayed release of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof, after

administration to the patient by employing procedures well-known in the art.

[00229] Another embodiment of the invention further comprises methods of making

Pharmaceutical Composition, comprising admixing at least (R)-7-chloro-N-(quinuclidin-

3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof,

together with one or more pharmaceutically acceptable carriers, excipients, buffers,

adjuvants, stabilizers, or other materials.

EXAMPLES

[00230] Test Compound refers to (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate - Polymorph Form I .

[00231 ] Test Composition refers to the capsule formulation that was manufactured in

strengths of 0.3 mg, 1 mg, or 2 mg of the Test Compound provided, exclusive of

excipients or additives, in capsules (light blue, opaque, size No. 2, hard gelatin capsules).



Example 1: Clinical Study in Subjects with Mild-to-Moderate Alzheimer's Disease:

[00232] A double-blind study of 3 doses of the Test Composition or placebo in

subjects with mild-to-moderate Alzheimer's disease, with or without receiving a

concomitant AChEI for 24 weeks (168 days) after a 7 day placebo run-in period.

[00233] Total number of subjects in the safety population was 409 subjects that were

dosed once-daily with a dosing-capsule for a period of 168 days. The subjects dosed, and

the particular dosing, included: 104 subjects dosed with Placebo capsule; and 305

subjects dosed with Test Compound (104 subjects with 0.3 mg capsules; 101 subjects

with 1 mg capsules; and 100 subjects with 2 mg capsules).

[00234] The population included generally healthy male or female subjects, aged >50

to <85 years, with mild-to-moderate Alzheimer's disease, consistent with criteria defined

by a Work Group of the National Institute of Neurological and Communicative Disorders

and Stroke - Alzheimer's Disease and Related Disorders Association, of mild to

moderate severity, with a Mini-Mental State Examination score (MMSE) >14 and <24,

and a Clinical Dementia Rating Scale Sum of the Boxes (CDR-SB) score of >2. Subjects

were required to have a reliable caregiver who, if not living in the household, had an

interaction with the subject at least 4 times per week. Subjects were required to be either

receiving a stable dose of an AChEI (donepezil or rivastigmine) for at least 3 months

before screening or not presently being treated with an AChEI or mementine for at least

30 days.

[00235] Subject Demographics: The mean age of subjects in the safety population was

71.9 years (range: 50-85 years), predominately female (54.3%), 96.8% were White, and

52.6% were not receiving an AChEI medication at baseline, while 47.4% were receiving

a concomitant AChEI medication at baseline (13.2% rivastigmine and 34.2% donepezil).

[00236] The efficacy endpoint was determined by one or more of the following:

ADAS-cog-13 (Alzheimer's Disease Assessment Scale, 13-item subscale), ADAS-cog-1 1

( 11-item subscale), COWAT (Controlled Word Association Test), CFT (Category

Fluency Test), CDR-SB (Clinical Dementia Rating Scale Sum of Boxes), NPI

(Neuropsychiatric Inventory), MMSE (Mini-Mental State Examination), ADCS-ADL

(Alzheimer's Disease Cooperative Study - Activities of Daily Living), and Composite

Scores for Cognition, Memory, and Executive Function. In addition, the plasma levels of

the Test Compound in the particular subject were measured.



[00237] Characterization of the subjects included in the study are presented in Table 1

(Subject Disposition), Table 2 (Demographics), and Table 3 (Baseline; Intention-To-Test

(ITT) Population):

Table 1 - Subject Disposition



Table 2 - Demographics



Table 3 - Baseline; Intention-To-Test (ITT) Population

[00238] Subjects with mild to moderate Alzheimer's disease receiving stable treatment

with an AChEI (donepezil or rivastigmine: 'add-on' subjects) or not receiving an AChEI

('de novo subjects') received 0.3, 1, or 2 mg doses of Test Composition or placebo for up

to 24 weeks (168 days) of double-blind treatment, after a 7-day single-blind, placebo run-

in period to assess study drug compliance. A follow-up telephone contact was conducted

approximately 15 days after the last dose of study drug for questions regarding safety. An

overview of the results, comparing the 2 mg dosing of Test Compound versus placebo,



and providing the effect size (with P-values) and a list of the figures that provide a further

presentation of this data is presented in Table 4 :

Table 4 - Test Compound (2 mg dose) versus Placebo

Table 5 - Test Compound versus Placebo, via ADAS-Cog-13 (Baseline was assigned the

value of zero @ Week 0)

Table 6 - Test Compound versus Placebo, via ADAS-Cog- 11(Baseline was assigned the

value of zero @ Week 0)



Table 7 - Test Compound versus Placebo, via CDR-SB (Baseline was assigned the value

of zero @ Week 0)

Table 8 - Test Compound versus Placebo, via MMSE (Baseline was assigned the value of

zero @ Week 0)

Table 9 - Test Compound versus Placebo, via ADCS-ADL (Baseline was assigned the

value of zero @ Week 0)

[00239] Significant positive effects were observed for both de novo treatment and add

on groups with a stronger effect observed in the de novo patients. A dose response

relationship was observed, in comparing the 0.3 mg, 1.0 mg, and 2.0 mg treatment

groups.

[00240] Prespecified Secondary Cognition Analyses:

[00241] These analyses were prespecified in the analytical plan (ITT population), and

included the following: Cognition composite score (ADAS-cog Word Recall, Word

Recognition, & Orientation, and COWAT and CFT), Memory composite score (ADAS-

cog Word Recall, Word Recognition, and Orientation), and Executive Function



composite score (COWAT and CFT). Table 10, presents an overview of these

prespecified analyses, comparing the 2 mg dosing (and the 1 mg dosing for the Executive

Function Composite Score) of Test Compound versus placebo, over a 23 week period, the

effect size (with P-values) were observed, and lists the figures providing a further

presentation of this data:

Table 10 - Prespecified Secondary Cognition Analyses

[00242] Tables 11-13 present the results comparing the Test Compound versus Placebo

according to the Cognition composite score (Table 11), Memory composite score (Table

12), and Executive Function composite score (Table 13):

Table 11 - Test Compound versus Placebo, via Cognition Composite Score (Baseline was

assigned the value of zero @ Week 0)



Table 12 - Test Compound versus Placebo, via Memory Composite Score (Baseline was

assigned the value of zero @ Week 0)

Table 13 - Test Compound versus Placebo, via Executive Function Composite Score

(Baseline was assigned the value of zero @ Week 0)

[00243] De Novo versus "Add-On" Treatment:

[00244] The "de novo subjects" (Fig. 9A) were further compared to the "add-on"

subjects (Fig. 9B) (e.g., receiving a stable treatment of either donepezil or rivastigmine)

via the ADAS Cog- 13 test (results presented in Tables 14 and 15). Additionally, the "de

novo subjects" (Fig. 10A) were further compared to the "add-on" subjects (Fig. 10B) via

the CDR-SB test (results presented in Tables 16 and 17).

Table 14 - "de novo" Patients Treated with Test Compound versus Placebo, via ADAS-

Cog-13 (Baseline was assigned the value of zero @ Week 0)



Table 15 - "Add-On" Patients Treated with Test Compound versus Placebo, via ADAS-

Cog-13 (Baseline was assigned the value of zero @ Week 0)

Table 16 - "de novo" Patients Treated with Test Compound versus Placebo, via CDR-SB

(Baseline was assigned the value of zero @ Week 0)

Table 17 - "Add-On" Patients Treated with Test Compound versus Placebo, via CDR-SB

(Baseline was assigned the value of zero @ Week 0)

[00245] Test Compositions versus Previous Donepezil Clinical Trial:

[00246] Figure 11 presents the de novo subjects that received a Test Composition

treatment compared to subjects treated with Donepezil according to the ADAS Cog- 13

test (results presented in Table 18).



Table 18 - Test Compound Phase 2b Improvement versus Placebo, via ADAS-Cog-13

(Baseline was assigned the value of zero @ Week 0)

[00247] Responder Analysis: PK/PD Effects:

[00248] The response by plasma level of Test Compound was also investigated. A

'responder' definition of > 3 pt ADAS-Cog effect was utilized. The plasma levels of

responders and nonresponders informed a logistic regression model. A significant

relationship (p = 0.003) in plasma level and likelihood of being a responder was observed,

suggesting that a significant plasma level/exposure response relationship exists for Test

Compound. Figure 12 illustrates the mean plasma concentration levels (including the

95% confidence levels and the measured extremes) of Test Compound, and Figure 13

illustrates the Exposure Response analysis, using plasma concentration levels of Test

Compound and ADAS-Cog-13 changes. The relationship between dose and likelihood of

clinical response, as defined by either an ADAS-Cog effect > 3 points, or > 2 points, is

summarized in Table 19:

Table 19 - Responder Analysis

[00249] The ADAS-Cog (> 3 points) results were evaluated via a logistic regression

analysis, and a significant effect was observed when comparing against placebo (p =

0.0034), and these results were not affected by age, baseline severity, continent or

baseline treatment (i.e., "add-on" vs. "de novo" treatment).



Testing Methods:

[00250] Cognitive Part of the Alzheimer's Disease Assessment Scale (ADAS-Cog-1 1)

[00251 ] The ADAS-cog-1 1 test employed herein is based on the procedure developed

in the adapted version of the Administration and Scoring Manual for the Alzheimer's

Disease Assessment Scale, 1994 Revised Edition, Richard C. Mohs, Ph.D., © 1994 by

The Mount Sinai School of Medicine, manual modified by Donald Connor, Ph.D., and

Kimberly Schafer, M.S. (3/98).

[00252] The ADAS-cog-1 1 test includes the following test items: (1) Word Recall, (2)

Naming Objects/Fingers, (3) Commands, (4) Construction Praxis, (5) Ideational Praxis,

(6) Orientation, (7) Word Recognition, (8) Remembering Test Instructions, (9) Spoken

Language Ability, (10) Word Finding Difficulty, and ( 11) Comprehension.

[00253] The ADAS-cog-1 1 total score ranges from 0 to 70 (higher scores indicate

more severe impairment). A decrease from baseline indicates improvement.

[00254] Cognitive Part of the Alzheimer's Disease Assessment Scale (ADAS-Cog-13)

[00255] The ADAS-Cog-13 is identical to the ADAS-Cog-1 1 assessment group (see

above), with the addition of test items: Delayed Word Recall, and Digit (Number)

Cancellation.

[00256] The ADAS-cog-1 3 total score ranges from 0 to 85 (higher scores indicate

more severe impairment). A decrease from baseline indicates improvement.

[00257] Clinical Dementia Rating - Sum of Boxes CDR-SB

[00258] The CDR-SB test employed herein is based on the procedure developed by

Hughs CD, Berg L, Danziger WL, Coben LA, and Martin RL. "A new clinical scalefor

the staging of dementia"; Br J Psychiatry. 1982; 140:566-572, and provides an assessment

of six (6) dimensions: Memory, Orientation, Judgment and Problem Solving, Community

Affairs, Home and Hobbies, and Personal Care.

[00259] Each of the six CDR dimensions are scored separately with well-defined

anchors from 0 to 3.0 (no impairment to severe illness). The total sum of boxes ranges

from 0 to 18. Higher totals indicate more severe impairment. A decrease from baseline

indicates improvement.

[00260] Mini-Mental State Examination (MMSE)

[00261 ] The MMSE test employed herein is based on the procedure developed by

Folstein, M., Folstein, S., McHugh, P. Mini-Mental State: "A Practical Methodfor



Grading the Cognitive State of Patients for the Clinician"; Journal of Psychiatric

Research 1975, 12:189-98.

[00262] The MMSE test assesses and/or evaluates memory, orientation, recognition,

attention, concentration, language, and praxis. The MMSE total score ranges from 0 to

30 points. Lower scores indicate a lower level of functioning. An increase from baseline

indicates improvement.

[00263] Controlled Oral Word Association Test (COWAT)

[00264] The COWAT test includes (1) asking the subject to name words beginning

with a specific letter {e.g., F,A,S), (2) each of 3 trials is timed for 60 seconds, and (3) the

score is calculated by the number of new words beginning with the assigned letter.

[00265] Category Fluency (Naming) Test (CNT or CFT)

[00266] The CNT test includes (1) asking the subject to name as many animals as

possible within 60 seconds, and (2) the score is calculated by the number of distinct

animals named.

[00267] Neuropsychiatric Inventory (NPI) :

[00268] The NPI test employed herein is based on the procedure developed by J.L.

Cummings and colleagues (UCLA), Neurology 44: 2308-2314, 1994.

[00269] The NPI assesses and/or evaluates 12 domains: (1) Delusions, (2)

Hallucinations, (3) Agitation/Aggression, (4) Depression/Dysphoria, (5) Anxiety, (6)

Euphoria, (7) Apathy, (8) Disinhibition, (9) Irritability/Lability, (10) Aberrant Motor

Behavior, ( 11) Night-Time Behaviors, and (12) Appetite and Eating Change.

[00270] Only the first 10 domains are scored separately.

[00271] Alzheimer's Disease Cooperative Study Group - Activities of Daily Living

Scale (ADCS-ADL, or sometimes referred to as ADCS-ADL-23) :

[00272] The ADCS-ADL-23 test employed herein is based on the procedure developed

by Galasko D, Bennett D, Sano M, et al, Alz Dis Assoc Disord (1997) 11(2): S33-S39.

[00273] The ADCS-ADL test assesses the actual performance of specific actions and

behaviors by a patient as observed by a caregiver/informant.

[00274] Composite Scores - Three composite scores were calculated: (1) Composite

Cognition Score (ADAS-cog Word Recall, Word Recognition, and Orientation, COWAT

and CFT); (2) Memory Composite Score (ADAS-cog Word Recall, Word Recognition,

and Orientation); and (3) Executive Function Composite Score (COWAT and CFT).



[00275] The composite score is only computed when all test scores are available.

Calculations for the Composite Score will be made in the following way: (a) the mean

and standard deviation (SD) of all individual Baseline scores is calculated for each test;

(b) for each subject, the difference from the group mean Baseline scores is computed for

each visit (score at visit - mean Baseline score) for each subject for each test; (c) for any

test for which a negative difference score indicates an improvement in performance the

difference from mean Baseline score is reversed (multiplied by -1), so that all outcome

variables are in a uniform direction; (d) for each subject, the difference from the group

mean Baseline is standardized by dividing the difference score by the relevant group

Baseline SD for each test; (e) a combined cognition score is calculated by taking the

average of the standardized scores across the tests; (f) for each subject, the mean and SD

of the Baseline combined cognition scores is calculated; (g) the composite score is

calculated by computing the difference from the group mean Baseline combined score

(Post-Baseline visit combined score - Baseline mean combined score) and dividing it by

the SD of the group Baseline combined scores; and (h) if one of the tests is not completed

(i.e., missing) at Baseline and therefore does not contribute to the Baseline score, it will

not be included in the composite calculations for any other visit for a single subject.

[00276] All publications and patent applications mentioned in this specification are

herein incorporated by reference to the same extent as if each individual publication or

patent application was specifically and individually indicated to be incorporated by

reference.

[00277] While preferred embodiments of the present invention have been shown and

described herein, it will be obvious to those skilled in the art that such embodiments are

provided by way of example only. It is intended that the following claims define the

scope of the invention and that methods and structures within the scope of these claims

and their equivalents be covered thereby.



What is claimed is:

1. A method of treating dementia of the Alzheimer's type, comprising:

administering to a patient in need thereof an effective amount of (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, for an extended period.

2 . The method of claim 1, wherein said effective amount is administered in a daily

dose.

3 . The method according to any one of claims 1-2, wherein the daily dose comprises

between 1.0 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof.

4 . The method according to any one of claims 1-2, wherein the daily dose comprises

between 1.5 mg and 4.3 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof

5 . The method according to any one of claims 1-2, wherein the daily dose comprises

between 1.8 mg and 3.2 mg of (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, or a pharmaceutically acceptable salt thereof

6 . The method according to any one of claims 1-5, wherein the extended period is at

least 6 weeks.

7 . The method according to any one of claims 1-5, wherein the extended period is at

least 12 weeks.

8. The method according to any one of claims 1-5, wherein the extended period is at

least 23 weeks.

9 . The method according to any one of claims 1-5, wherein the extended period is at

least 24 weeks.



10. The method according to any one of claims 1-9, wherein the pharmaceutically

acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, is (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate.

11. The method according to any one of claims 1-9, wherein the pharmaceutically

acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, is (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I .

12. The method according to any one of claims 1-1 1, wherein the (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable

salt thereof, is administered in the form of a pharmaceutical composition comprising at

least one pharmaceutically acceptable carrier, excipient or diluent.

13. The method according to any one of claims 1-12, wherein the pharmaceutical

composition is in the form of a tablet.

14. A method of treating a patient having Alzheimer's disease, comprising:

administering to the patient, for an extended period, a daily dose of a

pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt

thereof.

15. The method of claim 14, wherein the extended period of administering the daily

dose is for at least 6 weeks.

16. The method according to any one of claims 14-15, wherein Alzheimer's disease is

mild-to-moderate Alzheimer's disease.

17. The method according to any one of claims 14-16, wherein the daily dose is an

initial daily dose.



18. The method according to any one of claims 14-17, wherein treating includes

improving cognition of the patient.

19. The method according to any one of claims 14-18, wherein treating includes

treating a symptom associated with Alzheimer's disease.

20. The method according to any one of claims 14-19, wherein treating includes

improving a symptom associated with Alzheimer's disease.

2 1. The method according to any one of claims 14-20, wherein treating includes

preventing progression of Alzheimer's disease.

22. The method according to any one of claims 14-21, wherein the patient has been

diagnosed as having mild-to-moderate Alzheimer's disease.

23. The method according to any one of claims 14-22, wherein the daily dose

comprises between 0.3 mg and 4.5 mg of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

24. The method according to any one of claims 14-23, wherein the daily dose

comprises 0.3 mg, 1.0 mg, 2.0 mg, or 3.0 mg, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt thereof.

25. The method according to any one of claims 14-24, wherein the pharmaceutical

composition comprises (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate.

26. The method according to any one of claims 14-25, wherein the pharmaceutical

composition comprises between 90 wt.% and 110 wt.% of the designated 1.0 mg dosage,

2.0 mg dosage, or 3.0 mg dosage, of (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate.



27. The method according to any one of claims 14-26, wherein the pharmaceutical

composition comprises 1.0 mg (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate.

28. The method according to any one of claims 14-27, wherein the pharmaceutical

composition comprises 2.0 mg (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, hydrochloride, monohydrate.

29. The method according to any one of claims 14-28, wherein the pharmaceutical

composition is administered in either fasted or fed mode.

30. The method according to any one of claims 14-29, wherein the pharmaceutical

composition is in the form of a tablet.

31. The method according to any one of claims 14-30, wherein the treatment further

comprises co-administering an acetylcholine esterase inhibitor.

32. The method according to any one of claims 14-3 1, wherein the treatment

comprises halting the administration of an acetylcholine esterase inhibitor prior to treating

with (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, or a

pharmaceutically acceptable salt thereof.

33. The method according to any one of claims 14-32, wherein the pharmaceutically

acceptable salt of the (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-

carboxamide, is (R)-7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide,

hydrochloride, monohydrate, polymorph form I .

34. The method according to any one of claims 14-32, wherein the (R)-7-chloro-N-

(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride, monohydrate, is (R)-

7-chloro-N-(quinuclidin-3-yl)benzo[b]thiophene-2-carboxamide, hydrochloride,

monohydrate, polymorph form I .



35. A method of treating a patient having a cognitive impairment, comprising:

administering to the patient, for an extended period, a daily dose of a

pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt

thereof.

36. A method of improving cognition in a patient having a cognitive impairment,

comprising:

administering to the patient, for an extended period, a daily dose of a

pharmaceutical composition comprising (R)-7-chloro-N-(quinuclidin-3-

yl)benzo[b]thiophene-2-carboxamide, or a pharmaceutically acceptable salt

thereof.
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