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Novel compounds for the treatment of 

10 diseases associated with amyloid or amyloid-like proteins 

Field of the invention 

15 The present invention relates to novel compounds that can be employed in the treatment of a 

group of disorders and abnormalities associated with amyloid protein, such as Alzheimer's 

disease, and of diseases or conditions associated with amyloid-like proteins. The present 

invention further relates to pharmaceutical compositions comprising these compounds and to 

the use of these compounds for the preparation of medicaments for the treatment of diseases or 

20 conditions associated with amyloid or amyloid-like proteins. A method of treating diseases or 

conditions associated with amyloid or amyloid-like proteins is also disclosed. 

The compounds of the present invention can also be used in the treatment of ocular diseases 

associated with pathological abnormalities/changes in the tissues of the visual system, 

25 particularly associated with amyloid-beta-reiated pathological abnormalities/changes in the 

tissues of the visual system, such as neuronal degradation. Said pathological abnormalities may 

occur, for example, in different tissues of the eye, such as the visual cortex leading to cortical 

visual deficits; the anterior chamber and the optic nerve leading to glaucoma; the lens leading to 

cataract due to beta-amyloid deposition; the vitreous leading to ocular amyloidosis; the retina 

30 leading to primary retinal degeneration and macular degeneration, for example age-related 

macuiar degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and optic 

neuritis; and the cornea leading to lattice dystrophy. 
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Background of the invention 

Many diseases of aging are based on or associated with amyloid or amyloid-iike proteins and 

are characterized, in part, by the buildup of extracellular deposits of amyloid or amyloid-like 

5 material that contribute to the pathogenesis, as well as the progression of the disease. These 

diseases include, but are not limited to, neurological disorders such as Alzheimer's disease 

(AD), diseases or conditions characterized by a loss of cognitive memory capacity such as, for 

example, mild cognitive impairment (MCI), Lewy body dementia, Down's syndrome, hereditary 

cerebral hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex. 

10 Other diseases which are based on or associated with amyloid-like proteins are progressive 

supranuclear palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HfV-

related dementia, ALS (amyotropic lateral sclerosis), inclusion-body myositis (IBM), Adult Onset 

Diabetes; senile cardiac amyloidosis; endocrine tumors, and other diseases, including amyloid-

associated ocular diseases that target different tissues of the eye, such as the visual cortex, 

15 including cortical visual deficits; the anterior chamber and the optic nerve, including glaucoma; 

the lens, including cataract due to beta-amyloid deposition; the vitreous, including ocular 

amyloidosis; the retina, including primary retinal degenerations and macular degeneration, in 

particular age-related macular degeneration; the optic nerve, including optic nerve drusen, optic 

neuropathy and optic neuritis; and the cornea, including lattice dystrophy. 

20 

Although pathogenesis of these diseases may be diverse, their characteristic deposits often 

contain many shared molecular constituents. To a significant degree, this may be attributable to 

the local activation of pro-inflammatory pathways thereby leading to the concurrent deposition of 

activated complement components, acute phase reactants, immune modulators, and other 

25 inflammatory mediators. 

Alzheimer's disease (AD) is a neurological disorder primarily thought to be caused by amyloid 

plaques, an accumulation of abnormal deposit of proteins in the brain. The most frequent type of 

amyloid found in the brain of affected individuals is composed primarily of A{3 fibrils. Scientific 

30 evidence demonstrates that an increase in the production and accumulation of beta-amyloid 

protein in plaques leads to nerve eel! death, which contributes to the development and 

progression of AD. Loss of nerve ceils in strategic brain areas, in turn, causes reduction in the 

neurotransmitters and impairment of memory. The proteins principally responsible for the 

plaque build up include amyloid precursor protein (APR) and two preseniiins (presenilin I and 
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preseniiin II). Sequential cleavage of the amyloid precursor protein (APR), which is constitutively 

expressed and cataboiized in most celis, by the enzymes (3 and y secretase leads to the release 

of a 39 to 43 amino acid A{3 peptide. The degradation of APPs likely increases their propensity 

to aggregate in plaques. It is especially the A(3(1-42) fragment that has a high propensity of 

5 building aggregates due to two very hydrophobic amino acid residues at its C-terminus. The 

A{3(1-42) fragment is therefore believed to be mainly involved and responsible for the initiation of 

neuritic plaque formation in AD and to have, therefore, a high pathological potential. There is 

there-fore a need for specific molecules that can target and diffuse amyloid plaque formation, 

10 The symptoms of AD manifest slowly and the first symptom may only be mild forgetfulness. In 

this stage, individuals may forget recent events, activities, the names of familiar people or things 

and may not be able to solve simple math problems. As the disease progresses, symptoms are 

more easily noticed and become serious enough to cause people with AD or their family 

members to seek medical help. Mid-stage symptoms of AD include forgetting how to do simple 

15 tasks such as grooming, and problems develop with speaking, understanding, reading, or 

writing. Later stage AD patients may become anxious or aggressive, may wander away from 

home and ultimately need total care. 

Presently, the only definite way to diagnose AD is to identify plaques and tangles in brain tissue 

20 in an autopsy after the death of the individual. Therefore, doctors can only make a diagnosis of 

"possible" or "probable" AD while the person is still alive. Using current methods, physicians can 

diagnose AD correctly up to 90 percent of the time using several tools to diagnose "probable" 

AD. Physicians ask questions about the person's general health, past medical problems, and 

the history of any difficulties the person has carrying out daily activities. Behavioral tests of 

25 memory, problem solving, attention, counting, and language provide information on cognitive 

degeneration and medical tests such as tests of blood, urine, or spinal fluid, and brain scans 

can provide some further information. 

The management of AD consists of medication-based and non-medication based treatments. 

30 Treatments aimed at changing the underlying course of the disease (delaying or reversing the 

progression) have so far been largely unsuccessful. Medicines that restore the deficit (defect), 

or malfunctioning, in the chemical messengers of the nerve cells (neurotransmitters), in 

particular the cholinesterase inhibitors (ChEis) such as tacrine and rivastigmine, have been 

shown to improve symptoms. ChEls impede the enzymatic degradation of neurotransmitters 
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thereby increasing the amount of chemicai messengers available to transmit the nerve signals 
in the brain. 

For some people in the early and middle stages of the disease, the drugs tacrine (COGNEX®, 

5 Morris Plains, NJ), donepezii (ARICEPT®, Tokyo, JP), rivastigmine (EXELON®, East Hanover, 

NJ), or galantarnine (REMINYL®, New Brunswick, NJ) may help prevent some symptoms from 

becoming worse for a limited time. Another drug, memantine (NAMENDA®, Mew York, NY), has 

been approved for treatment of moderate to severe AD. Medications are also available to 

address the psychiatric manifestations of AD, Also, some medicines may help control behavioral 

10 symptoms of AD such as sleeplessness, agitation, wandering, anxiety, and depression. Treating 

these symptoms often makes patients more comfortable and makes their care easier for 

caregivers. Unfortunately, despite significant treatment advances showing that this class of 

agents is consistently better than a placebo, the disease continues to progress, and the average 

effect on mental functioning has only been modest. Many of the drugs used In AD medication 

15 such as, for example, ChEls also have side effects that include gastrointestinal dysfunction, liver 

toxicity and weight loss. 

Other diseases that are based on or associated with the accumulation and deposit of amyloid-

like protein are rniid cognitive impairment, Lewy body dementia (LBD), amyotrophic lateral 

20 sclerosis (ALS), inclusion-body myositis (IBM) and macular degeneration, in particular age-

related macular degeneration (AMD). 

Mild cognitive impairment (MCI) is a general term most commonly defined as a subtle but 

measurable memory disorder. A person with MCI experiences memory problems greater than 

25 normally expected with aging, but does not show other symptoms of dementia, such as 

impaired judgment or reasoning. 

Lewy body dementia (LBD) is a neurodegenerative disorder that can occur in persons older 

than 65 years of age, which typically causes symptoms of cognitive (thinking) impairment and 

30 abnormal behavioral changes. Symptoms can include cognitive impairment, neurological signs, 

sleep disorder, and autonomic failure. Cognitive impairment is the presenting feature of LBD in 

most cases. Patients have recurrent episodes of confusion that progressively worsen. The 

fluctuation in cognitive ability is often associated with shifting degrees of attention and alertness. 

Cognitive impairment and fluctuations of thinking may vary over minutes, hours, or days. 
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Amyotrophic lateral sclerosis (ALS) is characterized by degeneration of upper and lower motor 

neurons. In some ALS patients, dementia or aphasia may be present (ALS-D). The dementia is 

most commonly a frontotempora! dementia (FID), and many of these cases have ubiquitin-

5 positive, tau-negative inclusions in neurons of the dentate gyrus and superficia! layers of the 

frontal and temporal lobes. 

Inclusion-body myositis (IBM) is a crippling disease usually found in people over age 50, in 

'Which muscle fibers develop inflammation and begin to atrophy - but in which the brain is 

10 spared and patients retain their full intellect. Two enzymes involved in the production of amyloid-

0> protein were found to be increased inside the muscle ceils of patients with this most common, 

progressive muscle disease of older people, in which amyfoid-L is also increased. 

Macular degeneration is a common eye disease that causes deterioration of the macuia, which 

15 is the central area of the retina (the paper-thin tissue at the back of the eye where light-sensitive 

ceils send visual signals to the brain). Sharp, clear, 'straight ahead' vision is processed by the 

macula. Damage to the macula results in the development of biind spots and blurred or 

distorted vision. Age-related macular degeneration (AMD) is a major cause of visual impairment 

in the United States and for people over age 65 it is the leading cause of legal blindness among 

20 Caucasians. Approximately 1.8 million Americans age 40 and older have advanced AMD, and 

another 7.3 million people with intermediate AMD are at substantial risk for vision ioss. The 

government estimates that by 2020 there will be 2.9 million people with advanced AMD. Victims 

of AMD are often surprised and frustrated to find out how little is known about the causes and 

treatment of this blinding condition. 

25 

There are two forms of macular degeneration: dry macular degeneration and wet macular 

degeneration. The dry form, in which the cells of the macuia slowly begin to break down, is 

diagnosed in 85 percent of macular degeneration cases. Both eyes are usually affected by dry 

AMD, although one eye can lose vision while the other eye remains unaffected. Drusen, which 

30 are yellow deposits under the' retina, are common eariy signs of dry AMD. The risk of 

developing advanced dry AMD or wet AMD increases as the number or size of the drusen 

increases, it is possible for dry AMD to advance and cause loss of vision without turning into the 

wet form of the disease; however, it is also possible for early-stage dry AMD to suddenly 

change into the wet form. 
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The wet form, although it only accounts for 15 percent of the cases, results in 90 percent of the 

blindness, and is considered advanced AMD (there is no early or intermediate stage of wet 

AMD). Wet AMD is always preceded by the dry form of the disease. As the dry form worsens, 

5 some people begin to have abnormal blood vessels growing behind the macula. These vessels 

are very fragile and will leak fluid and blood (hence 'wet' macular degeneration), causing rapid 

damage to the macula. 

The dry form of AMD will initially often cause slightly blurred vision. The center of vision in 

10 particular may then become blurred and this region grows larger as the disease progresses. No 

symptoms may be noticed if only one eye is affected. In wet AMD, straight lines may appear 

wavy and central vision loss can occur rapidly. 

Diagnosis of macular degeneration typically involves a dilated eye exam, visual acuity test, and 

15 a viewing of the back of the eye using a procedure called fundoscopy to help diagnose AMD, 

and - if wet AMD is suspected - fluorescein angiography may also be performed. If dry AMD 

reaches the advanced stages, there is no current treatment to prevent vision ioss. However, a 

specific high dose formula of antioxidants and zinc may delay or prevent intermediate AMD from 

progressing to the advanced stage. Macugen® (pegaptanib sodium injection), laser 

20 photocoagulation and photodynarnic therapy can control the abnormal biood vessel growth and 

bleeding in the macula, which is helpful for some people who have wet AMID; however, vision 

that is already lost will not be restored by these techniques. If vision is already lost, low vision 

aids exist that can help improve the quality of life. 

25 One of the earliest signs of age-related macular degeneration (AMD) is the accumulation of 

extracellular deposits known as drusen between the basal lamina of the retinal pigmented 

epithelium (RPE) and Bruch's membrane (BM). Recent studies conducted by Anderson et ai. 

have confirmed that drusen contains amyloid beta (Experimental Eye Research 78 (2004) 243-

256). 

30 

Prions cause neurodegenerative diseases such as scrapie in sheep, bovine spongiform 

encephalopathy in cattle and Creutzfeldt-Jacob disease in humans. The only known component 

of the particle is the scrapie isoforrn of the protein, PrPSc. Although prions multiply, there is no 

evidence that they contain nucleic acid. PrPSc is derived from the non-infectious, cellular 
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protein PrPC by a posttranslationa! process during which PrPC undergoes a profound 

conformational change. 

The scrapie protein PrPSc has a critical role in neuronal degeneration and during disease 

5 development undergoes a three stage transition as follows: PrPC (norma! cellular isoform of 

protein) - PrPSc: infectious form (scrapie isoform of protein) - protein PrP27-30. 

Such a cascade of events occurs during the development of Creutzfeldt-Jacob disease (CJD), 

Kuru, Gerstmsnn-Straussier-Scheinker Syndrome (GSS), fata! familial insomnia in man, scrapie 

10 in sheep and goats, encephalopathy in mink and bovine spongiform encephalopathy in cattle. 

The cellular non-toxic protein (PrPC) is a sialoglycoprotein of molecular weight 33000 to 35000 

that is expressed predominantly in neurons. In the diseases mentioned above, PrPC is 

converted into an altered form (PrPSc), which is distinguishable from its normal hornologue by 

15 its relative resistance to protease digestion. PrPSc accumulates in the central nervous system 

of affected animals and individuals and its protease-resistant core aggregates extracelluiarly. 

Amyloidosis is not a single disease entity but rather a diverse group of progressive disease 

processes characterized by extracellular tissue deposits of a waxy, starch-like protein called 

20 amyloid, which accumulates in one or more organs or body systems. As the amyloid deposits 

build up, they begin to interfere with the normal function of the organ or body system. There are 

at least 15 different types of amyloidosis. The major forms are primary amyloidosis without 

known antecedent, secondary amyloidosis following some other condition, and hereditary 

amyloidosis. 

25 

Secondary amyloidosis occurs in peopie who have a chronic infection or inflammatory disease, 

such as tuberculosis, a bacterial infection called familial Mediterranean fever, bone infections 

(osteomyelitis), rheumatoid arthritis, inflammation of the small intestine (granulomatous ileitis), 

Hodgkin's disease, and leprosy. 

30 

Glaucoma is a group of diseases of the optic nerve involving loss of retinal ganglion cells 

(RGCs) in a characteristic pattern of optic neuropathy. Glaucoma is often, but not always, 

accompanied by an increased eye pressure, which may be a result of blockage of the circulation 

of aqueous or its drainage. 
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Although raised intraocular pressure is a significant risk factor for developing glaucoma, no 

threshold of intraocular pressure can be defined which would be determinative for causing 

glaucoma. 

5 

The damage may also be caused by poor blood supply to the vital optic nerve fibers, a 

weakness in the structure of the nerve, and/or a problem in the health of the nerve fibers 

themselves. 

10 Untreated glaucoma leads to permanent damage of the optic nerve and resultant visual field 

loss, which can progress to blindness. 

RGCs are the nerve cells that transmit visual signals from the eye to the brain. Caspase-3 and 

Caspase-8, two major enzymes in the apoptotic process, are activated in the process leading to 

15 apoptosis of RGCs. Caspase-3 cleaves amyloid precursor protein (APR) to produce neurotoxic 

fragments, including Amyloid (3, Without the protective effect of APP, Amyloid [3 accumulation in 

the retinal ganglion ceil layer results in the death of RGCs and irreversible loss of vision. 

The different types of glaucomas are classified as open-angle glaucomas, if the condition is 

20 chronic, or closed-angle glaucomas, if acute glaucoma occurs suddenly. Glaucoma usually 

affects both eyes, but the disease can progress more rapidly in one eye than in the other. 

Chronic open-angle glaucoma (COAG), also known as primary open angle glaucoma (POAG), 

is the most common type of glaucoma. COAG is caused by microscopic blockage in the 

25 trabecular meshwork, which decreases the drainage of the aqueous outflow into the Schlernm's 

canal and raises the intraocular pressure (lOP). POAG usually affects both eyes and is strongly 

associated with age and a positive family history. Its frequency increases in eiderly people as 

the eye drainage mechanism may gradually become clogged with aging. The increase in 

intraocular pressure in subjects affected by chronic open-angle glaucoma is not accompanied 

30 by any symptoms until the loss is felt on the central visual area. 

Acute Angle Closure Glaucoma (AACG) or closed-angle glaucoma is a relatively rare type of 

glaucoma characterized by a sudden increase in intraocular pressure to 35 to 30 mmHg, 

leading to severe pain and irreversible loss of vision. The sudden pressure increase is caused 
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by the closing of the filtering angle and blockage of the drainage channels, individuals with 

narrow angles have an increased risk for a sudden closure of the angle. AACG usually occurs 

monocuiarly, but the risk exists in both eyes. Age, cataract and pseudoexfoliation are also risk 

factors since they are associated with enlargement of the lens and crowding or narrowing of the 

5 angle. A sudden glaucoma attack may be associated with severe eye pain and headache, 

inflamed eye, nausea, vomiting, and blurry vision. 

Mixed or Combined Mechanism Glaucoma is a mixture or combination of open and closed 

angle glaucoma. It affects patients with acute ACG whose angle opens after laser iridotorriy, but 

10 who continue to require medications for IOP control, as well as patients with POAG or 

pseudoexfoliative glaucoma who gradually develop narrowing of the angle. 

Norma! tension glaucoma (NIG), also known as low tension glaucoma (LTG), is characterized 

by progressive optic nerve damage and ioss of peripheral vision similar to that seen in other 

15 types of glaucoma; however, the intraocular pressure is in the normal range or even below 

normal. 

Congenital (infantile) glaucoma is a relatively rare, inherited type of open-angle glaucoma. 

Insufficient development of the drainage area results in increased pressure in the eye that can 

20 lead to the loss of vision from optic nerve damage and to an enlarged eye. Early diagnosis and 

treatment are critical to preserve vision in infants and children affected by the disease. 

Secondary glaucoma may result from an ocular injury, inflammation in the iris of the eye (Iritis), 

diabetes, cataract, or use of steroids in steroid-susceptible individuals. Secondary glaucoma 

25 may also be associated with retinal detachment or retinal vein occlusion or blockage. 

Pigmentary glaucoma is characterized by the detachment of granules of pigment from the iris. 

The granules cause blockage of the drainage system of the eye, leading to elevated intraocular 

pressure and damage to the optic nerve. 

30 

Exfoliative glaucoma (pseudoexfoliation) is characterized by deposits of flaky materia! on the 

anterior capsule and in the angie of the eye. Accumulation of the flaky material blocks the 

drainage system and raises the eye pressure. 
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Diagnosis of glaucoma may be made using various tests. Tonometry determines the pressure in 

the eye by measuring the tone or firmness of its surface. Several types of tonometers are 

available for this test, the most common being the applanation tonometer. Pachymetry 

determines the thickness of the cornea which, in turn, measures intraocular pressure. 

5 Gonioscopy allows examination of the filtering angle and drainage area of the eye. Gonioscopy 

can also determine if abnormal blood vessels may be blocking the drainage of the aqueous fluid 

out of the eye. Ophthalmoscopy allows examination of the optic nerve and can detect nerve 

fiber layer drop or changes in the optic disc, or indentation (cupping) of this structure, which may 

be caused by increased intraocular pressure or axonal drop out. Gonioscopy is also useful in 

10 assessing damage to the nerve from poor blood flow or increased intraocular pressure. Visual 

field testing maps the field of vision, subjectively, which may detect signs of glaucomatous 

damage to the optic nerve. This is represented by specific patterns of visual field loss. Ocular 

coherence tomography, an objective measure of nerve fiber layer loss, is carried out by looking 

at the thickness of the optic nerve fiber layer (altered in glaucoma) via a differential in light 

15 transmission through damaged axonal tissue. 

Optic nerve drusen are globular concretions of protein and calcium salts which are felt to 

represent secretions through congenilaily altered vascular structures affecting the axonal nerve 

fiber layer. These accumulations occur in the peripapillary nerve fiber layer and are felt to 

20 damage the nerve fiber layer either directly by compression or indirectly through disruptions of 

the vascular supply to the nerve fiber layer. They usually become visible after the first decade of 

life in affected individuals. They occur most often in both eyes but may also affect one eye, and 

may cause mild loss of peripheral vision over many years. 

25 Optic neuropathy is a disease characterized by damage to the optic nerve caused by 

demyeiinafion, blockage of blood supply, nutritional deficiencies, or toxins. Demyeiinating optic 

neuropathies (see optic neuritis below) are typically caused by an underlying demyeiinating 

process such as multiple sclerosis. Blockage of the blood supply, known as ischemic optic 

neuropathy, can lead to death or dysfunction of optic nerve cells. Non-arteritic ischemic optic 

30 neuropathy usually occurs in middle-age people. Risk factors include high blood pressure, 

diabetes and atherosclerosis. Arteritic ischemic optic neuropathy usually occurs in older people 

following inflammation of the arteries (arteritis), particularly the temporal artery (temporal 

arteritis). Loss of vision may be rapid or develop gradually over 2 to 7 days and the damage 
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may be to one or both eyes. In people with optic neuropathy caused by exposure to a toxin or to 

a nutritional deficiency, both eyes are usually affected. 

About 40% of people with non-arteritic ischemic optic neuropathy experience spontaneous 

5 improvement over time. Non-arteritic ischemic optic neuropathy is treated by controlling blood 

pressure, diabetes and cholesterol levels. Arteritlc ischemic optic neuropathy is treated with high 

doses of corticosteroids to prevent loss of vision in the second eye. 

Optic neuritis is associated with mild or severe vision loss in one or both eyes and may be 

10 caused by a systemic demyelinating process (see above), viral infection, vaccination, 

meningitis, syphilis, multiple sclerosis and intraocular inflammation (uveitis). Eye movement may 

be painful and vision may deteriorate with repeat episodes. Diagnosis involves examination of 

the reactions of the pupils and determining whether the optic disk is swollen. Magnetic 

resonance imaging (MRI) may show evidence of multiple sclerosis or, rarely, a tumor pressing 

15 on the optic nerve, in which case vision improves once the tumor pressure is relieved. Most 

cases of optic neuritis improve over a few months without treatment. In some cases, treatment 

with intravenous corticosteroids may be necessary. 

A cataract is an opacity that develops in the crystalline lens of the eye or In its envelope. 

20 Cataracts typically cause progressive vision loss and may cause blindness if left untreated. In 

the Morgagnian Cataract, the cataract cortex progressively liquefies to form a milky white fluid 

and may cause severe inflammation if the lens capsule ruptures and leaks. If left untreated, the 

cataract may also cause phacomorphic glaucoma. Cataracts may be congenital In nature or 

caused by genetic factors, advanced age, long-term ultraviolet exposure, exposure to radiation, 

25 diabetes, eye injury or physical trauma. 

Extra-capsular (ECCE) surgery is the most effective treatment to treat cataract. In the surgery, 

the lens is removed, but the majority of the lens capsule is left intact. Phacoemulsification, a 

small incision on the side of the cornea, is typically used to break up the lens before extraction. 

30 

Ocular amyloidosis is a hereditary disorder associated with Type I Familial Amyloidotic 

Polyneuropathy (FAP) and characterized by abnormal conjunctival vessels, keratoconjunctivitis 

sicca, pupillary abnormalities and, in some cases, vitreous opacities and secondary glaucoma. 

Type I FAP is associated with mutations in transthyretin (TTR), a tetrameric plasma protein 
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{prealbumin) synthesized in the liver, the retinal pigment epitheiium2 and thechoroid plexus of 

the brain. Different mutations cause transthyretin to polymerize into a pleated structure of 

amyloid fibril, leading to hereditary amyloidosis. The most frequent mutation is TTR-met303, in 

which methionine replaces valine at position 30 in transthyretin. 

5 

Type IV FAR is associated with lattice corneal dystrophy (LCD), Lattice corneal dystrophy is an 

inherited, primary, usually bilateral corneal amyloidosis characterized by the presence of 

retractile lattice lines with a double contour in the corneal stroma. LCD type I (Biber-Haab-

Dimmer) is an autosomal dominant, bilaterally symmetrical corneal disorder characterized by 

10 the presence of numerous translucent fine lattice lines with white dots and faint haze in the 

superficial and middle layers of the central stroma. The symptoms start during the first or 

second decades of life, causing a progressive loss of vision. Most patients require a corneal 

transplant by 40 years of age. LCD type II is associated with systemic amyloidosis (Meretoja's 

syndrome) and is characterized by the presence of thick lattice lines in the lirnbus, central 

15 cornea and stroma. Vision is not affected until later in life. LCD type ill affects middle-age 

people and is characterized by the presence of thick lattice lines that extend from iimbus to 

lirnbus. LCD type III A is characterized by the accumulation of amyloid deposits in the stroma 

and the presence of ribbons of amyloid between the stroma and Bowman's layer. LCD type III A 

differs from LCD type III because of the presence of corneal erosions, the occurrence in whites 

20 and the autosomal dominant inheritance pattern. 

Down's Syndrome (DS) or trisomy 21 is the most common genetic disorder with an incidence of 

about 1:700 live births, and is often associated with various congenital anomalies. The disorder, 

which is caused by the presence of an extra chromosome 21, is associated with premature 

25 deposits of the plaque-forming protein amyloid-beta and development of Alzheimer's disease by 

middle age. Furthermore, many people affected by DS suffer from cataracts beginning in 

childhood and many suffer from congenital glaucoma. Since the gene for amyloid precursor 

protein, which is cleaved to form amyloid beta, is located on the long arm of chromosome 21 in 

humans, overexpression of this gene may lead to increased levels of amyloid precursor protein 

30 and amyloid deposition in Down's syndrome. 

There is no cure for glaucoma. Medications for the treatment of glaucoma include agents that 

decrease production of the aqueous humor in the eye, such as beta blockers (Timoptic, 

Betoptic), carbonic anhydrase inhibitors (Trusopt, Azopt), and alpha agonists (Alphagan, 
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lopidine), and agents that redirect drainage of the aqueous humor through a different pathway 

at the back of the eye, such as prostaglandin (Xalatan). Laser surgeries include trabeculoplasty, 

a procedure that helps the aqueous humor leave the eye more efficiently- According to the 

Glaucoma Foundation, nearly 80% of the patients respond well enough to the procedure to 

5 delay or avoid further surgery. However, pressure increases again in the eyes of half of all 

patients within two years after laser surgery, according to the National Eye Institute. Incisional 

surgery is performed if medication and initial laser treatments are unsuccessful in reducing 

pressure within the eye. One type of surgery, a trabeculectomy, creates an opening in the wail 

of the eye so that aqueous humor can drain. However, about one-third of trabeculectomy 

10 patients develop cataracts within five years, according to the Glaucoma Foundation, if the 

trabeculectomy fails, additional incisional procedures include placing a drainage tube into the 

eye between the cornea and iris and the use of a laser or freezing treatment to destroy tissue in 

the eye that makes aqueous humor. Surgery may save the remaining vision in the patient, but it 

does not improve sight. Vision may actually be worse following surgery. 

15 

Age-related macular degeneration (AMD) is a major cause of blindness among Caucasians over 

age 65. Although much progress has been made recently in macular degeneration research, 

there are no treatments that rescue neuronal ceil death that occurs during the course of the 

disease. There are aiso no definitive treatments for other ocular diseases associated with 

20 amyloid beta-related neuronal degradation, such as cortical visual deficits, optic nerve drusen, 

optic neuropathy, optic neuritis, ocular amyloidosis and lattice dystrophy. 

Amyloid deposits typically contain three components. Amyloid protein fibrils, which account for 

about 90% of the amyloid material, comprise one of several different types of proteins. These 

25 proteins are capable of folding into so-cailed "beta-pieated" sheet fibrils, a unique protein 

configuration which exhibits binding sites for Congo red resulting in the unique staining 

properties of the amyloid protein, in addition, amyloid deposits are closely associated with the 

amyloid P (pentagonal) component (AP), a glycoprotein related to normal serum amyloid P 

(SAP), and with sulphated glycosarninogivcans (GAG), complex carbohydrates of connective 

30 tissue. 

One development towards the treatment of Alzheimer's disease and prion diseases has been 

the design of molecules that bind the abnormal 6-sheet conformation of A(3 and PrP, 

respectively, thereby preventing aggregation of these molecules. The [3-sheet conformation of 
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peptides is characterized in that hydrogen bonds are formed in a regular pattern between 

neighboring amino acid strands. This arrangement leads to a stable three dimensional structure. 

H-bond acceptors (C-0 group) and H-bond donors (NH group) alternate in naturally occurring 

(3-sheet peptides with the atoms to be bonded being roughly in one line. Within each amino acid 

5 strand, the distances between neighboring H-bond donors and H-bond acceptors fall within 

specific ranges. In particular, the distance between the H-bond donor (NH group) and the H-

bond acceptor (C-0 group) within one amino acid residue is from 3.5 to 4.0 A. The distance 

between the H-bond acceptor (C=0 group) of one amino acid residue and the H-bond donor 

(NH group) of the following amino acid residue participating in the inter-strand bonding is from 

10 2.6 to 2.9 A. In other words, the distances between neighboring H-bond donors and H-bond 

acceptors within one amino acid strand alternate between the following ranges: 

H-bond donor (amino acid 1) - H-bond acceptor (amino acid 1) = 3.5 to 4.0 A; 

H-bond acceptor (amino acid 1) - H-bond donor 2 (amino acid 2) = 2.6 to 2.9 A. 

15 

Ligands that are designed to bind [3-sheets ideally have an order of H-bond donors arid H-bond 

acceptors that is complementary to the order of H-bond donors and H-bond acceptors in the 

amino acid strands of the (3-sheet. 

20 WO 2007/002433 describes certain pyrrolo[2,3-B]pyridine derivatives which are stated to be 

suitable as protein kinase inhibitors. 

it was an object of the present invention to provide compounds that can be employed in the 

treatment of diseases or conditions associated with amyloid or amyioid-iike proteins, including 

25 amyloidosis. The compounds should be able to pass the blood-brain barrier. Furthermore, they 

should be pharmaceutical^ acceptable, in particular, they should not have mutagenic or 

carcinogenic properties or be metaboiicaiiy unstable. 

A further object of the invention is to provide improved treatment options for subjects affected by 

30 ocular diseases associated with pathological abnormalities/changes in the tissues of the visual 

system, particularly associated with amyloid-beta-related pathological abnormalities/ changes in 

the tissues of the visual system, such as, for example, neuronal degradation, Said pathological 

abnormalities may occur, for example, in different tissues of the eye, such as the visual cortex 

leading to cortical visual deficits; the anterior chamber and the optic nerve leading to glaucoma; 

14 



the lens leading to cataract due to beta-amyloid deposition; the vitreous leading to ocular 

amyloidosis; the retina leading to primary retinal degeneration and macular degeneration, for 

example age-related macular degeneration; the optic nerve leading to optic nerve drusen, optic 

neuropathy and optic neuritis; and the cornea leading to lattice dystrophy. 

5 

The present inventors have surprisingly found that these objects can be achieved by the 

compounds of the general formula (1) as described hereinafter. 

10 Summary of the Invention 

Accordingly, the present disclosure relates to a compound of general formula (I). 

in one aspect, the present invention relates to a compound of formula (I): 

15 

A-Li-B (I) 

and all stereoisomers, racemic mixtures, pharmaceuticaily acceptable salts, hydrates, 

solvates and polymorphs thereof; 

20 

wherein 

A is selected from the group consisting of: 

15 



wherein 

R1, R2, R3 and R4 are each independently selected from the group consisting of 

hydrogen, halogen, CN, CF3, -CONR30R31, -N(R30)~C(O)-R31, alkyi, -O-alkyl, -C(0)0-

alkyl, cycloalkyl, cycioalkylalkyl, heterocycloalkyl, fluoroalkyl, heterocycloatkylalkyl, 

alkenyl, alkynyl, aryl, heteroaryl, aryialkyl and heteroarylalkyi, wherein alkyl, cycloalkyl, 

15a 



cycloalkylalkyl, heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyi, aryl, 

heteroaryl, arylalkyi and heteroarylalkyl can be optionally substituted, or if any of the 

groups R1/R2/R3/R4 are adjacent, they can optionally be taken together and can form a 

5- to 8-membered ring containing carbon atoms and optionally one or more heteroatoms 

selected from O, S, or N or optionally one or more heteroatom (e.g., N, O and/or S)-

containing moieties and wherein the 5- to 8-membered ring may be substituted by 

NR20R21 or -O-alky!, wherein the aikyi can be optionally substituted, or by 

for each occurrence, Ra is independently selected from the group consisting of 
hydrogen, alkyl, haloalkyl, S(O)tNR30R31, S(0)tR30, C(0)0R3°, C(0)R3°, and 

C(O)NR30R31; 

for each occurrence, Rb is independently selected from the group consisting of: 

hydrogen, halogen, CN, CF3, CONR30R3\ alkyl, —O—alkyi, -C(0)0-aikyi, cycloaikyl, 

cycloalkylalkyS, heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyi, aryl, 

heteroaryl, arylalkyi and heteroarylalkyl, wherein alkyi, cycloaikyl, cycloalkylalkyl, 

heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkenyl, alkynyi, aryl, 

heteroaryl, arylalkyi, heteroarylalkyl and aminoalkyl can be optionally substituted; 

for each occurrence, R30, R31, R20 and R21 are each independently selected from the 

group consisting of: hydrogen, alkyl, cycloaikyl, cycloalkylalkyl, heterocycloalkyl, 

fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyi, aryl, heteroaryl, arylalkyi, 

heteroarylalkyl and aminoalkyl, wherein alkyl, cycloaikyl, cycloalkylalkyl, 

heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyi, aryl, heteroaryl, 

arylalkyi, heteroarylalkyl and aminoalkyl can be optionally substituted, or wherein R20 

and R21, when taken together with the nitrogen to which they are attached, can form a 3-

to 8-membered ring containing carbon atoms and optionally one or more further 

heteroatoms selected from O, S, or N or optionally one or more heteroatom (e.g., N, O 

and/or S)-containing moieties and wherein the 3- to 8-membered ring may be optionally 

substituted; 
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X and Y are each independently selected from the group consisting of CRb and N; 

t is 1 or 2; and 

5 

V is absent or NR20R21 

z is 1 or 2. 

In a further aspect, the present invention relates to a radiopharmaceutical formulation 

10 comprising a compound according to the present invention comprising a radionuclide. 

In a further aspect, the present invention relates to a pharmaceutical composition comprising a 

compound according to the present invention wherein the pharmaceutical composition further 

comprises a pharmaceutical^ acceptable carrier or excipient. Also disclosed is a 

15 pharmaceutical composition or a radiopharmaceutical formulation comprising a compound of 

general formula (I). 

In a further aspect, the present invention relates to the use of the compound according to the 

present invention, for the preparation of a medicament for treating or preventing a disease or 

20 condition associated with an amyloid and/or amyloid-like protein, wherein the disease is a 

neurological disorder selected from the group consisting of Alzheimer's disease (AD), Lewy 

body dementia (LBD), Down's syndrome, hereditary cerebral hemorrhage with amyloidosis 

(Dutch type), the Guam Parkinson-Dementia complex or mild cognitive impairment (MCI) or 

wherein the disease is progressive supranuclear palsy, multiple sclerosis, inclusion-body 

25 myositis (IBM), Creutzfeld Jacob disease, Parkinson's disease, HIV-related dementia, 

amyotropic lateral sclerosis (ALS), inclusion-body myositis (IBM), adult onset diabetes, senile 

cardiac amyloidosis, endocrine tumors, glaucoma, ocular amyloidosis, primary retinal 

degeneration, macular degeneration (such as age-related macular degeneration (AMD)), optic 

nerve drusen, optic neuropathy, optic neuritis, or lattice dystrophy. 

30 

Also disclosed herein is the use of a compound of general formula (I) for the preparation of a 

medicament for the treatment of diseases or conditions associated with amyloid or amyloid-like 

proteins, including amyloidosis. 
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In a further aspect, the present invention relates to the use of the compound according to the 

present invention for the preparation of a medicament for treating or preventing an ocular 

disease or condition associated with a pathological abnormality/change in the tissue of the 

visual system, particularly associated with an amyloid-beta-related pathological 

5 abnormality/change in the tissue of the visual system, wherein the ocular disease or condition 

is selected from the group consisting of neuronal degradation, cortical visual deficits, glaucoma, 

cataract due to beta-amyloid deposition, ocular amyloidosis, primary retinal degeneration, 

macular degeneration, for example age-related macular degeneration, optic nerve drusen, optic 

neuropathy, optic neuritis, and lattice dystrophy. 

10 

Also disclosed herein is a method of treating diseases or conditions associated with amyloid or 

amyloid-like proteins, comprising administering to a subject in need of such treatment an 

effective amount of a compound of general formula (I). 

15 Also disclosed herein is the use of a compound of general formula (I) for the preparation of a 

medicament for treating or alleviating the effects of ocular diseases associated with pathological 

abnormalities/changes in the tissues of the visual system. 

Also disclosed herein is a method of treating or alleviating the effects of ocular diseases 

20 associated with pathological abnormalities/changes in the tissues of the visual system 

comprising administering to a subject in need of such treatment an effective amount of a 

compound of general formula (I). 
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The ocular diseases associated with pathological abnormalities/changes in the tissues of the 

visual system are particularly associated with amyloid-beta-related pathological 

abnormalities/changes in the tissues of the visual system, such as, for example, neuronal 

degradation. Said pathological abnormalities may occur, for example, in different tissues of the 

5 eye, such as the visual cortex leading to cortical visual deficits; the anterior chamber and the 

optic nerve leading to glaucoma; the lens leading to cataract due to beta-amyloid deposition; the 

vitreous leading to ocular amyloidosis; the retina leading to primary retinal degeneration and 

macular degeneration, for example age-related macular degeneration; the optic nerve leading to 

optic nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice 
10 dystrophy. 

In a further aspect the invention relates to a mixture comprising a compound according to the 

present invention and optionally at least one further biologically active compound and/or a 

pharmaceutical acceptable carrier and/or a diluent and/or an excipient, wherein the further 

15 biologically active compound is selected from the group consisting of antibodies, vaccines, 

compounds against oxidative stress, anti-apoptotic compounds, metal chelators, inhibitors of 

DNA repair such as pirenzepin and metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3-

propanedisulfonate (1,3PDS), a-secretase activators, (3- and y-secretase inhibitors, tau proteins, 

neurotransmitters, (3-sheet breakers, attractants for amyloid beta clearing / depleting cellular 

20 components, inhibitors of N-terminal truncated amyloid beta including pyrogiutamated amyloid 

beta 3-42, anti-inflammatory molecules, or cholinesterase inhibitors (ChEls) such as tacrine, 

rivastigmine, donepezil, and/or galantamine, M1 agonists and other drugs including any amyloid 

or tau modifying drug and nutritive supplements. Also disclosed herein is a mixture (such as a 

pharmaceutical composition) comprising a compound according to the present invention and 

25 optionally at least one further biologically active compound and/or a pharmaceutically 

acceptable carrier and/or a diluent and/or an excipient. The further biologically active substance 

can be a known compound used in the medication of diseases and disorders which are caused 

by or associated with amyloid or amyloid-like proteins including amyloidosis, a group of 

diseases and disorders associated with amyloid or amyloid-like protein such as the A(3 protein 

30 involved in Alzheimer's disease. 

The further biologically active substance or compound may exert its biological effect by the 

same or a similar mechanism as the compound according to the invention or by an unrelated 

mechanism of action or by a multiplicity of related and/or unrelated mechanisms of action. 
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In a further aspect, the present invention relates to an in vitro method of collecting data for the 

diagnosis of an amyloid-associated disease or condition in a sample or a patient is also 

disclosed which comprises: 

(a) bringing a sample or a specific body part or body area suspected to contain an amyloid 

protein into contact with a compound according to the present invention; 

(b) allowing the compound to bind to the amyloid protein; 

(c) detecting the compound bound to the protein; and 

(d) optionally correlating the presence or absence of compound binding with the amyloid 

protein with the presence or absence of amyloid protein in the sample or specific body 

part or area. 



In yet a further aspect the invention relates to an in vitro method of determining the extent of 

amyioidogenic plaque burden in a tissue and/or a body fluid comprising: 

(a) providing a sample representative of the tissue and/or body fluid under investigation; 

(b) testing the sample for the presence of amyloid protein with a compound according to the 

present invention; 
(c) determining the amount of compound bound to the amyloid protein; and 

(d) calculating the plaque burden in the tissue and/or body fluid. 

A further aspect relates to an in vitro method of collecting data for determining a predisposition 

to an amyloid-associated disease or condition in a patient comprising detecting the specific 

binding of a compound according to the present invention to an amyloid protein in a sample or 

in situ which comprises the steps of: 

(a) bringing the sample or a specific body part or body area suspected to contain the amyloid 

protein into contact with a compound according to the present invention, which compound 

specifically binds to the amyloid protein; 

(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

(d) optionally correlating the presence or absence of the compound/protein complex with the 

presence or absence of amyloid protein in the sample or specific body part or area; and 

(e) optionally comparing the amount of the compound/protein complex to a normal control 

value. 

Yet another aspect of the present invention is an in vitro method of collecting data for monitoring 

minimal residual disease in a patient following treatment with an antibody or a vaccine 

composition, wherein the method comprises: 

(a) bringing a sample or a specific body part or body area suspected to contain an amyloid 

protein into contact with a compound according to the present invention, which compound 

specifically binds to the amyloid protein; 

(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

17 



(d) optionally correlating the presence or absence of the compound/protein complex with the 

presence or absence of amyloid protein in the sample or specific body part or body area; 

and 

(e) optionally comparing the amount of the compound/protein complex to a normal control 

5 value. 

Yet another aspect of the present invention is an in vitro method of collecting data for predicting 

responsiveness of a patient being treated with an antibody or a vaccine composition is also 

described which comprises: 

(a) bringing a sample or a specific body part or body area suspected to contain an amyloid 

protein into contact with a compound according to the present invention, which compound 

specifically binds to the amyloid protein; 

(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

(d) optionally correlating the presence or absence of the compound/protein complex with the 

presence or absence of amyloid protein in the sample or specific body part or body area; 

and 

(e) optionally comparing the amount of the compound/protein complex to a normal control 

value. 

Also disclosed is a test kit for detection and diagnosis of an amyloid-associated disease or 

condition comprising a compound according to the present invention. 

25 In another aspect of the present invention a compound according to the present invention is for 

use in inhibiting protein aggregation, in particular for use in inhibiting Api-42 aggregation, Tau 

aggregation or alpha-synuciein aggregation 

In one aspect of the invention the use of the compound according to the present invention is 

30 disclosed for the preparation of a medicament for (a) reducing the p-amyloid plaque load, and/or 

(b) inhibiting the formation of (3-amyloid plaques and/or (c) retarding the increase of amyloid 

load in the brain of a patient. 

10 

15 

20 
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A further example of the present disclosure provides a method of (a) reducing the |3-amyloid 

plaque load, and/or (b) inhibiting the formation of (3-amyloid plaques and/or (c) retarding the 

increase of 

18a 



amyloid load in the brain of a subject comprising administering to a subject in need of such 

treatment an effective amount of a compound according to the present invention. 

In yet another example a compound according to the present disclosure is for use in (a) the 

5 reduction of the p-amyloid plaque load, and/or (b) the inhibition of the formation of j3-amyloid 

plaques and/or (c) the retardation of the increase of amyloid load in the brain of a patient. 

Also disclosed is the use of the compound according to the present invention for the preparation 

of a medicament for retaining or increasing cognitive memory capacity in a subject suffering 

10 from memory impairment. 

Also disclosed is a method of retaining or increasing cognitive memory capacity in a subject 

suffering from memory impairment comprising administering to a subject in need of such 

treatment an effective amount of a compound according to the present invention. 

Yet another aspect of the present invention relates to a compound according to the present 

invention for use in the retention or increase of cognitive memory capacity in a subject suffering 

from memory impairment. 

20 Preferred embodiments of the invention are summarized in the dependent claims. 

The individual compounds which are known from WO 2007/002433 are not included in the 

scope of the claims relating to the compounds or the pharmaceutical composition. The 

compounds are, for example, listed in the following: 

15 

25 
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H 
F 

F and 

These compounds can be included in the scope of the other claims or they can be disclaimed 

5 from the scope of the other claims. The compounds can be disclaimed either alone, in 

combination of two or more or all of the compounds can be disclaimed from any of the other 

claims. 

Brief description of the figures 
10 

Figure 1 shows the quantification of cortical (a and b) and hippocampal (c and d) 6E10 

immunofluorescence. 

In Figures 2A and 2B, APPV171! transgenic mice that had been treated with PBS and ACI-636 

15 have been analysed. 

Figure 3 shows the separation of Boc-protected precursor of compound 26 by chirai HPLC. 

Figure 4 shows the early enantiomer after separation. 

20 

Figure 5 shows the late enantiomer after separation. 

Figure 6 shows the racemic mixture (di-hydrochloric acid salts) before crystallization. 

25 Figure 7 shows the early eluting enantiomer A (di-hydroch!oric acid salt) after crystallization. 

Figure 8 shows the late eluting enantiomer B (di-hydrochloric acid salt) after crystallization. 

Figure 9 shows the Boc-protected precursor of compound 214b derived from late diastereomer. 

30 

Figure 10 shows the Boc-protected precursor of 214a derived from early diastereomer. 
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Figure 11 shows the 'H-NMR data of the eariy diastereomer (only aromatic region, impurities 

present in the region 7.1-7.3 ppm). 

Figure 12 shows the 'H-NMR data of the late diastereomer (only aromatic region, impurities 

5 present in the region 7.1-7.3 ppm). 

Definitions 

10 Within the meaning of the present application the following definitions apply: 

"Aikyi" refers to a saturated organic moiety consisting of carbon and hydrogen atoms. Examples 

of suitable aikyi groups have 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, and include 

methyl, ethyi, propyl and butyl. 

15 

"CycloalkyI" refers to a cyclic organic moiety consisting of carbon and hydrogen atoms. 

Examples of suitable aikyi groups have 5 to 10 carbon atoms, preferably 5 or 6 carbon atoms, 

and include cydopentyl and cyclohexyi. 

20 "Heterocycioaikyi" refers to a cycloaikyl group as defined above in which at least one of the 

carbon atoms has been replaced by a heteroatom which is, e.g., selected from N, O or S, or 

heteroatom (e.g., N, O and/or S)-containing moiety. Examples of possible heterocycloalkyl 

groups include pyrrolidine, tetrahydrofuran, piperidine, etc. 

25 "Alkenyl" refers to an organic moiety consisting of carbon and hydrogen atoms which includes at 

least one double bond. Examples of suitable alkenyi groups have 2 to 6 carbon atoms, 

preferably 2 to 4 carbon atoms, and include progeny! and butenyl. 

"Alkynyi" refers to an organic moiety consisting of carbon and hydrogen atoms which includes at 

30 least one triple bond. Examples of suitable aikinyl groups have 2 to 6 carbon atoms, preferably 

2 to 4 carbon atoms, and include propiny! and butiny!. 

"Aryl" refers to an aromatic organic moiety consisting of carbon and hydrogen atoms which 

preferably has 5 to 10 carbon atoms, more preferably 5 or 6 carbon atoms. An example is a 

35 phenyl ring. 
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"Heteroaryl" refers to an aryl group as defined above in which at [east one of the carbon atoms 

has been replaced by a heteroatom which is, e.g., selected from N, O or S, or heteroatom (e.g., 

N, O and/or S)-containing moiety. Examples of possible heteroaryl groups include pyridine, etc. 

5 

'Alkoxy" refers to the group -O-afkyl. 

"Aminoalkyi" refers to the group -alkyl-NR1R2. 

10 "Hal" or "halogen" refers to F, CI, Br, and I. Preferred Hal are F and CI, more preferably F. 

"Aryialkyl" refers to a group aryi—alkyf—. 

"Cycloalkylaikyi" refers to a group cycloalkyl-alkyl-

15 
"Fluoroalky!" refers to an aikyl group in which one or more hydrogen atoms have been replaced 

by fluoro atoms. 

"Haioalkyl" refers to an aikyl group in which one or more hydrogen atoms have been replaced 

20 by halogen atoms. 

"Heteroarylaiky!" refers to a group heteroaryl-alkyl-

"Heterocycloalkylalkyi" refers to a group heterocycloalkyl-aikyl-

25 

"Heteroatom-containing moieties are moieties which contain e.g., N, O and/or S. Examples of 

such moieties include -C(O)-, -C(Q)0- and -N(R50)- in which R°° is, for each occurrence, 

independently selected from the group consisting of R20, S(O)tNR20R21, S(0)tR20, C(0)OR20, 

C(O)R20C(=NR8)NR20R21, C(=NR20)NR21Ra, C(=NOR20)R21 arid C(O)NR20R21. Specific examples 

30 include --C(O)-, -C(0)0— and --N(R£0)~~ in which R50 is, for each occurrence, independently 

selected from the group consisting of H or Ci_4 aikyl. 

If a group is defined as being "optionally substituted" it can have one or more substituents 

selected from Hal, CAe aikyl, CA6 alkoxy, -S02-alkyl, -NH2, -NH(CAs aikyl) or-N(C1_6 aikyl)2. 

25 
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Compounds of the present invention having one or more optically active carbons can exist as 

racemates and racemic mixtures, stereoisomers (inciuding diastereomeric mixtures and 

individual diastereomers, enantiomeric mixtures and single enanfiomers, mixtures of conformers 

5 and single conformers), tautomers, atropisomers, and rotamers. All isomeric forms are included 

in the present invention. Compounds described in this invention containing olefinic doubie 

bonds include E and Z geometric isomers. Also included in this invention are ail salt forms, 

polymorphs, hydrates and solvates. 

10 The solvent included in the solvates is not particularly limited and can be any pharmaceutical^ 

acceptable solvent. Examples include water and C^ alcohois (such as methanol or ethanol). 

The patients or subjects which can be treated in the present invention are typically animals, 

particularly mammals, more particularly humans. 

15 

The preferred definitions given in the "Definition"-section apply to ail of the embodiments 

described below unless stated otherwise. 

20 Detailed description of the invention 

The present invention relates to a compound of formula (!): 

A-U-B (I) 

25 

and ali stereoisomers, racemic mixtures, pharmaceuticaily acceptable salts, hydrates, solvates 

and polymorphs thereof. 

A is selected from the group consisting of: 

30 
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(v) (vi) (vii) (viii) 

5 LT is directionally selected from the group consisting of: 

Ra 

(a) 

The term "directionally" means that the bond shown on the left of formula (a) and the two bonds 

shown on the left of formula (b) are bound to A, while the bond shown on the right of formula (a) 

10 and the bond shown on the right of formula (b) are bound to B. As is immediately evident to a 

skilled person, formula (b) is only to be combined with formula (vii) as the option of A. in a 

preferred embodiment L-, is (a). 

B is selected from the group consisting of: 

15 

Ra , and Ra 
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(Xii) (xiii) 

R1 is each independently selected from the group consisting of hydrogen, halogen, CN, CF3, 

-CONR30R31, -N(R30)-C(O}-R31, aikyi, -O-aikyl, -C(0)0-aikyi, cycioaikyi, cycioalkyialkyi, 

heterocycloaikyl, fiuoroaikyl, heterocycloalkylalkyl, alkenyl, alkynyi, aryl, heteroary!, arylaikyl and 

heteroaryialkyl, wherein afkyi, cycioaikyi, cycioalkyialkyi, heterocycloaikyl, fiuoroaikyl, 

heterocycloalkylaikyi, alkenyl, alkynyi, aryl, heteroaryi, arylaikyl and heteroaryialkyl can be 

optionally substituted. In a preferred embodiment R' is each independently selected from 

hydrogen, halogen (such as F), CN, CF3, -CONR30R31, -N(R30)-C(O)--R31, -O-alkyl, 

10 heterocycloaikyl (such as 
O 

or ). More 

preferably R": is each independently selected from hydrogen, F, CN, CF3, 

NC-w 
and 

15 

20 

R2 is each independently selected from the group consisting of hydrogen, halogen, CN, CF3, 

-CONR30R31, -N(R30)-C(0)-R3\ alkyl, -O-alkyl, -C(0)0-alkyl, cycioaikyi, cycioalkyialkyi, 

heterocycloaikyl, fiuoroaikyl, heterocycloalkylaikyi, alkenyl, alkynyi, aryl, heteroaryi, arylaikyl and 

heteroaryialkyl, wherein alky!, cycioaikyi, cycioalkyialkyi, heterocycloaikyl, fiuoroaikyl, 

heterocycloalkylaikyi, alkenyl, alkynyi, aryl, heteroaryi, arylaikyl and heteroaryialkyl can be 

optionally substituted. In a preferred embodiment R2 is each independently selected from 
30rs31 hydrogen, halogen (such as F), CN, CP'3) -CONR^R R30)-C(O)—Ryi, -O-alkyi, 31 

Nh Kir-
i -] .4a lr\y 1 

or ). in a heterocycloaikyl (such as ^ ' , N ' 

preferred embodiment R" is each independently selected from hydrogen, F, CN, CF3, 

NH 
CONR30R31, -O-aikyi 

\ NCi_4alkyl 
\—/ ancj 

O 

25 R3 is each independently selected from the group consisting of hydrogen, halogen, CN, CF3, 

-CONR30R31, -N(R30)-C{O)-R31, aikyi, -O-alkyi, -C(0)0-alkyl, cycioaikyi, cycioalkyialkyi, 
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heterocyeloaikyi, fluoroalkyi, heterocycioalkyialkyl, alkenyi, alkynyl, aryl, heteroaryl, arylalky! and 

heteroarylalkyl, wherein aikyl, cycioalkyl, cycloalkylaikyl, heterocyeloaikyi, fiuoroaikyi, 

heterocycioalkyialkyl, alkenyi, alkenyi, aikynyl, aryl, heteroaryl, arylalky! and heteroarylalkyl can 

be optionally substituted. In a preferred embodiment R3 is each independently selected from 

hydrogen, halogen (such as F), CN, CF3, -CONR30R31, -N(R30)-C{O)~R31, -O-alkyl, 

—^ NC1_4alkyl —N O 
heterocyeloaikyi (such as ^ / , V__y or \__/ j. More 

preferably R3 is each independently selected from hydrogen, F, -O-alkyl, CF3, 

/ \ 
i^alkyl —N O 

and \ / 

10 R4 is each independently selected from the group consisting of hydrogen, halogen, CM, CF3, 

-CONR30R31, -N(R30)-C(O)-R31, aikyl, -O-aikyl, -C(0)0-a!kyl, cycioalkyl, cycloa I ky I a I ky 1, 

heterocyeloaikyi, fluoroalkyi, heterocycioalkyialkyl, alkenyi, alkynyl, aryl, heteroaryl, arylalky! and 

heteroarylalkyl, wherein aikyl, cycioalkyl, cycioaikyiaikyl, heterocyeloaikyi, fluoroalkyi, 

heterocycioalkyialkyl, alkenyi, alkynyl, aryl, heteroaryl, arylalky! and heteroarylalkyl can be 

15 optionally substituted, in a preferred embodiment R4 is each independently selected from 

hydrogen, halogen (such as F), CM, CFa, -CONR30R31, -N(R30}-C(O)-R31, -O-alkyl, 

( NH ( NC-^alkyl —N O 
heterocyeloaikyi (such as \—J , \ / or \ / ). More 
preferably R4 is hydrogen. 

20 In a further embodiment if any of the groups R1/R2/R3/R4 are adjacent, they can optionally be 

taken together and can form a 5- to 8-membered ring containing carbon atoms and optionally 

one or more heteroatoms selected from O, S, or N or a heteroatom (N, O and/or S)-containing 

moiety wherein the 5- to 8-membered ring may be substituted by NR2GR21 or-O-alkyl, wherein 
\ 
/S02 

the alkyi can be optionally substituted, or by \—™/ _ jn one embodiment R1 and R2 

25 when taken together can form a 5- to 8-memhered ring containing carbon atoms such as a 6-

membered carbocyciic ring. The ring can be saturated or include one or more double bonds 

2.9 
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(including aromatic rings). Examples of the groups which form a ring are -(CH2)3- (i.e., a 

saturated 5-mernbered ring), -(CH2)4--, -0-(CH2)-~0- These rings can be optionally 

substituted. 

5 Examples of the optional substituents of the 5- to 8-mernbered ring include -O-aikyi, -O-alkyl-

Hal, -O-alkyl-O-alkyl, -NH-alkyl-O-alkyl, and -aikyi-S02alkyi. 

R3 is each independently selected from the group consisting of hydrogen, alky!, haloalkyi, 

S(O){NR30R3\ S(0)IR30, C(0)OR30, C(0)R30, and C(O)NR30R31. In a preferred embodiment Ra is 

10 hydrogen or alky!. 

For each occurrence Rb is each independently selected from the group consisting of: hydrogen, 

halogen, CN, CF3, CONR30R31, alkyl, -O-alkyl, -C(0)0-aikyls cycloalkyl, cycloalkylaiky!, 

heterocycloalkyl, fiuoroalkyl, heterocycloalkylalkyi, alkenyl, aikynyl, aryl, heteroaryi, arylalkyl and 

15 heteroarylaikyl, wherein alkyl, cycloalkyl, cycloalkylaiky!. heterocycloalkyl, fiuoroalkyl, 

heterocycloalkylalkyi, alkenyl, aikynyl, aryl, heteroaryi, arylalkyl, heteroarylaikyl and aminoaikyl 

can be optionally substituted. In a preferred embodiment Rb is hydrogen, halogen (such as F), 

CONR50R31 or alkyl. 

20 For each occurrence R20 is each independently selected from the group consisting of: hydrogen, 

alkyl, cycloalkyl, cycioaikylalkyl, heterocycloalkyl, fiuoroalkyl, heterocycloalkylalkyi, alkenyl, 

aikynyl, aryl, heteroaryi, arylalkyl, heteroarylaikyl and aminoaikyl, wherein alkyl, cycloalkyl, 

cycloalkylaiky!, heterocycloalkyl, fiuoroalkyl, heterocycloalkylalkyi, alkenyl, aikynyl, aryl, 

heteroaryi, arylalkyl, heteroarylaikyl and aminoaikyl can be optionally substituted. In a preferred 

25 embodiment R20 is hydrogen or alkyl. 

For each occurrence R2' is each independently selected from the group consisting of: hydrogen, 

alkyl, cycloalkyl, cycioaikylalkyl, heterocycloalkyl, fiuoroalkyl, heterocycloalkylalkyi, alkenyl, 

aikynyl, aryl, heteroaryi, arylalkyl, heteroarylaikyl and aminoaikyl, wherein alkyl, cycloalkyl, 

30 cycioaikylalkyl, heterocycloalkyl, fiuoroalkyl, heterocycloalkylalkyi, alkenyl, aikynyl, aryl, 

heteroaryi, arylalkyl, heteroarylaikyl and aminoaikyl can be optionally substituted. In a preferred 

embodiment R21 is hydrogen or alkyl. 
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In one embodiment R20 and R£i when taken together with the nitrogen to which they are 

attached can form a 3- to 8-membered ring containing carbon atoms and optionaliy one or more 

further heteroatoms selected from O, S, or N or a heteroatom (N, O and/or S)-containing moiety 

and wherein the 3- to 8-membered ring may be optionaliy substituted. The ring can be saturated 

5 or include one or more double bonds (including aromatic rings). In one embodiment the ring is 

carbocyciic apart from the nitrogen atom to which R20 and R21 are attached, in a different 

embodiment the ring includes one further heteroatom (such as N or O) in addition to the 

nitrogen atom to which R20 and R21 are attached. 

10 For each occurrence R30 is each independently selected from the group consisting of: hydrogen, 

alkyi, cycioalkyi, cycioaikylalkyl, heterocycloalkyl, fluoroalkyl, heferocycloaikylalkyl, alkenyl, 

alkynyl, aryl, heteroaryl, aryialkyl, heteroarylalky! and aminoalkyl, wherein alkyi, cycioalkyi, 

cycioaikylalkyl, heterocycloalkyl, fluoroalkyl, heterocycloaikylalkyl, alkenyl, alkynyl, aryl, 

heteroaryl, aryialkyl, heteroarylalky! and aminoalkyl can be optionally substituted. In a preferred 

15 embodiment R"j0 is hydrogen or aikyl. 

For each occurrence R31 is each Independently selected from the group consisting of: hydrogen, 

aikyl, cycioalkyi, cycioaikylalkyl, heterocycloalkyl, fluoroalkyl, heterocycloaikylalkyl, alkenyl, 

alkynyl, aryl, heteroaryl, aryialkyl, heteroarylalky! and aminoalkyl, wherein aikyl, cycioalkyi, 

20 cycioaikylalkyl, heterocycloalkyl, fluoroalkyl, heterocycloaikylalkyl, alkenyl, alkynyl, aryl, 

heteroaryl, aryialkyl, heteroarylalky! and aminoalkyl can be optionally substituted. In a preferred 

embodiment R31 is hydrogen or alkyi. 

When a nitrogen atom is present in the ring formed by R1/R2/R3/R4 or the ring formed by R20 and 

25 R21, it can be in any suitable form. Possible forms include -N(R50}-, and -N-. 

X is each independently selected from the group consisting of CRb and N. 

Y is each independently selected from the group consisting of CRb and N. 

30 

tis 1 or 2. 

p is 0, 1 or 2. in one embodiment p is 0. 
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In a preferred embodiment A is selected from the group consisting of: 
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wherein; 

5 R1, R2, R3, R4, Ra, R20, X and Y have the same meanings as above; 

Vis absent orNR20R21and 

z is 1 or 2. 

10 
Any combination of the above mentioned definitions is also envisaged in the present 

specification. 

in one embodiment A has the formula (i) 

15 
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Preferred embodiments of the formula (i) include 

. In one preferred embodiment the 

R3-""Ar . in another preferred embodiment the formula (i) is 

a R :J3' V 

10 

In this embodiment R1, R2, R3 and Rb are as defined above. 

In one embodiment A has the formula (ih 

y 

Preferred embodiments of the formula (si) include those in which Ra is hydrogen or C-,_4 alky!. In 

further preferred embodiments R1 and R2 are hydrogen or preferably R1 and R2 together form 

NH 
15 "(CHaV". In an alternative embodiment R2 and Ra are hydrogen and R1 is 
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NC1_4aikyi O 
or , preferably R2 and Ra are hydrogen and R1 is 

MH NC1.4alkyl 
or 

In one embodiment A has the formula (NT 

Preferred embodiments of the formula (iii) include those In which Ra is hydrogen or alky!. In 

further preferred embodiments R1 and R2 are hydrogen or preferably R2 is hydrogen and R1 is 

i-4alky 
or 

preferably R* is hydrogen and R1 is 

-N O 

or 

. In one preferred embodiment 

\ 
NC^alkyl 

In one embodiment A has the formula (iv) 

Preferred embodiments of the formula (iv) include those in which Ra is hydrogen or Ci_4 aikyl. in 

further preferred embodiments R1 and R2 are hydrogen or preferably R2 Is hydrogen and R1 is 
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NH NC-j _4aikyi O 
or In one preferred embodiment 

NC1.4aikyl 
preferably is hydrogen and R1 is or 

in one embodiment A has the formula (v) 

5 

Preferred embodiments of the formula (v) include those in which Ra is hydrogen or C-t_4 aikyl. In 

further preferred embodiments R1 and R2 are hydrogen or preferably R2 is hydrogen and R1 is 

r \ r~\ 
NH ( NC-,_4alkyl —N ( 

10 ^ / , ^ / or ^ / . In one preferred embodiment 

NH < MC-]_4al 
preferably R2 is hydrogen and R1 is \ J or 

n one embodiment A has the formula (vi) 

Preferred embodiments of the formula (vi) include those in which R3 is hydrogen or aikyl. In 

further preferred embodiments R1 and R2 are hydrogen or preferably R2 is hydrogen and R1 is 
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NC-Malkyi —N / \ 
or 

preferably R2 is hydrogen and R1 is or 

In one preferred embodiment 

NC-j..4a!kyl 

in one embodiment A has the formula (vii 

R-

iT 

Preferred embodiments of the formula (vii) include that in which R\ R2, R3 and R4 are hydrogen. 

Further preferred embodiments of the formula (vii) include 

A 

A 

n one embodiment A has the formula (viii) 

Preferred embodiments of the formula (viii) include that in which R3 is F and Ra is hydrogen or in 

which R3 and Ra are hydrogen. 
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In one embodiment C has the formula (i 

V-o. 

Ra 

^ . In a preferred embodiment p = 0. 

5 

in one embodiment B has the formula (ix) 

10 Preferred embodiments of (ix) include those in which Ra is hydrogen or C-i_4 alkyi. in further 

preferred embodiments R1 and R2 are hydrogen, in further preferred embodiments R1 is as 

/~\ 
NH 

defined in the general definition above (examples are CN, -COO(CM alkyi}, V_/ 

/~A \ /—\ 
( MC-[ _4alky! — N O (' NH 
\_y 5 \ -/ ; more preferably CN, \_/ •/ 

and is hydrogen. In further preferred embodiments R1 and R2 can 
1 i n2 15 form a ring which is optionally substituted. Examples of R and R^ which form a ring are 

(CH2)3- and -(CH2)4- which can be optionally substituted. 
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5 Preferred embodiments of (x) include those in which Ra is hydrogen or alky!. in further 

preferred embodiments R1 and R2 are hydrogen, in further preferred embodiments R1 is as 

/ i\[H 

defined in the general definition above (examples are CN, -COO(C-i..4 aikyl), V_/ 

/ \ / \ / \ 
NC1_4aikyi —N O —H O — f 

V_y \ / ; more preferably CN, ^ / 

^ ' ) and R2 is hydrogen. In further preferred embodiments R1 and R2 can 

10 form a ring which is optionally substituted. Examples of R1 and R2 which form a ling are 

-(CH2)3- and -(CH2)4- which can be optionally substituted. 

In one embodiment B has the formula (xi) 

Preferred embodiments of (xi) include those in which Ra is hydrogen or Ci_4 alkyl. In further 

preferred embodiments R1 and R2 are hydrogen. In further preferred embodiments R1 is as 

defined in the general definition above (examples are CN, -COO(Ci^ alky!), 

\ mm mm 

/ 
NH 

1C-] _4i Ikyi —N O —N O ( NH 
20 ^ / x ' ^' ; more preferably CN, 
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/ NC1_4a!ky) 
\—/ ) ancj R2 jS hydrogen, in further preferred embodiments R1 and R2 can 

form a ring which is optionally substituted. Examples of R1 and R2 which form a ring are -

(CH2)3- and -{CH2)4- which can be optionally substituted. 

5 in one embodiment B has the formula (xii) 

Preferred embodiments of (xii) include those in which Ra is hydrogen or Ci„.4 alkyl. in further 

10 preferred embodiments R1 and R2 are hydrogen, in further preferred embodiments R1 is as 

—-/~ANH 
defined in the general definition above (examples are CN, -COO(Ci_4 alkyl), \__/ 

NCi^aikyi —N O —N O —\ NH 
/ ; more preferably CN, 

NC^aikyl 
) and R2 is hydrogen. In further preferred embodiments R1 and R2 can 

form a ring which is optionally substituted. Examples of R1 and R2 which form a ring are -

15 (CH2)3- and -(CH2)4- which can be optionally substituted. 

In one embodiment B has the formula (xiii) 
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Preferred embodiments of (xiii) include those in which Ra is hydrogen or alkyl. in further 

preferred embodiments R1 and R2 are hydrogen. In further preferred embodiments R1 is as 

/ N 

defined in the general definition above (examples are CN, -COO(Ci_4 alkyl), \ / 

NC-|_4alky! —N O —N O ( NH 
/ \ / \ / \ / 

? \ / \ / ; more preferably CN, > ' 

—( NC-i^aikyl 
5 ) ancj f^2 jS hydrogen. In further preferred embodiments R1 and R2 can 

form a ring which is optionally substituted. Examples of R1 and R2 which form a ring are 

-(CH2)3- and -(CH2)4- which can be optionally substituted. 

In one embodiment the compound of the present invention preferably has the formula (I): 

10 

A-U-B (i) 

and all stereoisomers, racernic mixtures, pharmaceuticaiiy acceptable salts, hydrates, solvates 

and polymorphs thereof; 

!5 

wherein A is: 

Li is: 

20 Ra 
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wherein 

5 R1 and R2 are each independently selected from the group consisting of hydrogen, halogen, CM, 

CF3, CONR3GR3\ alKyi, cycioalkyl, cycioaikylalkyS, heterocycloalkyl, fluoroalkyl, 

heterocycloalkylaikyi, alkenyi, aikynyl, aryl, heteroaryl, arylaikyl and heteroarylalkyl, wherein 

alkyi, cycioalkyl, cycloalkyialkyi, heterocycloalkyl, fluoroalkyl, heterocycloalkylaikyi, alkenyi, 

aikynyl, aryl, heteroaryl, arylaikyl and heteroarylalkyl can he optionally substituted, or if R1 and 

10 R2 are adjacent, they can optionally be taken together and can form a 5- or 6-membered ring 

containing carbon atoms and optionally one or two heteroatoms selected from O, S, or N or the 

heteroatom-containing moiety NR50; 

R3 is hydrogen or halogen; 

Ra is hydrogen or alkyi; 

15 for each occurrence, Rb is independently selected from the group consisting of: hydrogen, 

halogen, CN, CF3, CONRJ°R31, aikyf, —O—alkyI, -C{0)G-alkyi, cycioalkyl, cycloalkyialkyi, 

heterocycloalkyl, fluoroalkyl, heterocycloalkylaikyi, alkenyi, aikynyl, aryl, heteroaryl, arylaikyl and 

heteroarylalkyl, wherein alkyi, cycioalkyl, cycloalkyialkyi, heterocycloalkyl, fluoroalkyl, 

heterocycloalkylaikyi, alkenyi, alkenyi, aikynyl, aryl, heteroaryl, arylaikyl, heteroarylalkyl and 

20 aminoalky! can be optionally substituted; 

for each occurrence, R.30, R31, R'° and R21 are each independently selected from the group 

consisting of hydrogen, alkyi, cycioalkyl, cycloalkyialkyi, heterocycloalkyl, fluoroalkyl, 

heterocycloalkylaikyi, alkenyi, aikynyl, aryl, heteroaryl, arylaikyl, heteroarylalkyl and aminoalky!, 

wherein alkyi, cycioalkyl, cycloalkyialkyi, heterocycloalkyl, fluoroalkyl, heterocycloalkylaikyi, 
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alkenyl, alkynyl, aryi, heteroaryl, aryialkyl, heteroaryialkyl and aminoalkyi can be optionally 

substituted; 

R50 is for each occurrence R20, S(O}(NR20R21, S(0)tR20, C(0)OR20, C(O)R20C(-NRa)NR20R2\ 

C(~NR2D)NR21Ra, C(=NOR20)R21 or C(O)NR20R21; 

5 Y is each independently CH or N 

t is i or 2; and 

z is 1 or 2. 

In another embodiment the compound of the present invention preferably has the formula (I): 

and all stereoisomers, racemic mixtures, pharmaceutical^ acceptable salts, hydrates, solvates 

and polymorphs thereof; 

10 

A-Li-B (i) 

15 

wherein A is; 

Rb 

Li is: 

20 

B is: 

NHR20 

R' 

43 



WO 2011/128455 PCT/EP20! 1/056068 

wherein 

R1 and R2 are each independently selected from the group consisting of hydrogen, halogen, CN, 

CF3, CONR30R31, alky!, cycloalkyl, cycloalkyiaikyl, heterocycloalkyl, fluoroalkyl, 

heterocycloalkylaikyi, aikeny!, aikynyl, ary!, heteroaryl, aryiaikyi and heteroarylalkyi, wherein 

5 alkyl, cycloalkyl, cycloalkyiaikyl, heterocycloalkyl, fluoroalkyl, heterocycloalkylaikyi, alkenyl, 

aikynyl, aryl, heteroaryl, aryiaikyi and heteroarylalkyi can be optionally substituted, or if R1 and 

R2 are adjacent, they can optionally be taken together and can form a 5- or 6-membered ring 

containing carbon atoms and optionally one or two heteroatoms selected from O, S, or N or the 

heteroatom-containing moiety NR°°; 

10 R3 is hydrogen or halogen; 

Ra is hydrogen or alkyl; 

for each occurrence, Rb is independently selected from the group consisting of: hydrogen, 

halogen, CN, CF3, CONR"°R3', alkyl, —O—alkyl, -C(0)0-alkyl, cycloalkyl, cycloalkyiaikyl, 

heterocycloalkyl, fluoroalkyl, heterocycloalkylaikyi, alkenyl, aikynyl, aryl, heteroaryl, aryiaikyi and 

15 heteroarylalkyi, wherein alkyl, cycloalkyl, cycloalkyiaikyl, heterocycloalkyl, fluoroalkyl, 

heterocycloalkylaikyi, alkenyl, alkenyl, aikynyl, aryl, heteroaryl, aryiaikyi, heteroarylalkyi and 

aminoalkyi can be optionally substituted; 

for each occurrence, R30, R31, R20 and R21 are each independently selected from the group 

consisting of hydrogen, alkyl, cycloalkyl, cycloalkyiaikyl, heterocycloalkyl, fluoroalkyl, 

20 heterocycloalkylaikyi, alkenyl, aikynyl, aryl, heteroaryl, aryiaikyi, heteroarylalkyi and aminoalkyi, 

wherein alkyl, cycloalkyl, cycloalkyiaikyl, heterocycloalkyl, fluoroalkyl, heterocycloalkylaikyi, 

alkenyl, aikynyl, aryl, heteroaryl, aryiaikyi, heteroarylalkyi and aminoalkyi can be optionally 

substituted; 

R50 is, for each occurrence, R20, S(O)tNR20R21, S(0)tR2°, C(0)OR20, C(O)R20C(=NRa)NR20R21, 

25 C(=NR20)NR21 Ra, C(=NOR20)R21 or C(O)NR20R21; 

Y is each independently CH or N; 

t is 1 or 2; and 

z Is 1 or 2. 

30 In a further embodiment the compound of the present invention preferably has the formula (I): 

A-Lr-B (!) 

44 



WO 201 1/128455 PCT/EP2011/056068 

and al! stereoisomers, racemic mixtures, pharmaceuticaily acceptable salts, hydrates, solvates 

and polymorphs thereof; 

wherein A is: 

Rb 

R2\ /R1 

CH3 

wherein 

R1 and R2 are each independently selected from the group consisting of hydrogen, halogen, 

15 CN, CP3t CONR3DR31 , aikyi, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, fluoroalkyl, 

heterocycioaikyiaikyl, atkenyl, alkynyl, aryl, heteroaryl, arylaikyl and heteroarylaikyl, wherein 

alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, fluoroalkyl, heterocycioaikyiaikyl, alkenyl, 

alkynyl, aryl, heteroaryl, arylaikyl and heteroarylaikyl can be optionally substituted, or if R1 and 

R2 are adjacent, they can optionally be taken together and can form a 5- or 6-membered ring 

20 containing carbon atoms and optionally one or two heteroatoms selected from O, S, or N or the 

heteroatom-containing moiety NR50; 

R3 is hydrogen or halogen; 

Ra is hydrogen or alkyl; 
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for each occurrence, Rb is independently selected from the group consisting of: hydrogen, 

halogen, CM, CF3, CONR30R31, alkyl, -O-alkyl, -C(0)0-alkyl, cycioalkyl, cycloalkylalkyl, 

heterocycloalkyi, fluoroalkyl, heterocycioalkylaikyi, aikenyi, alkynyl, aryi, heteroaryl, arylalkyl and 

heteroarylalkyl, wherein alkyl, cycioalkyl, cycloalkylalkyl, heterocycloalkyi, fluoroalkyl, 

5 heterocycioalkylaikyi, alkenyl, alkenyl, alkynyl, aryi, heteroaryl, arylalkyl, heteroarylalkyl and 

aminoaikyl can be optionally substituted; 

for each occurrence R30, R31, R20 and R2' are each independently selected from the group 

consisting of hydrogen, alkyl, cycioalkyl, cycloalkylalkyl, heterocycloalkyi, fluoroalkyl, 

heterocycioalkylaikyi, alkenyl, alkynyl, aryi, heteroaryl, arylalkyl, heteroarylalkyl and aminoaikyl, 

10 wherein aikyl, cycioalkyl, cycloalkylalkyl, heterocycloalkyi, fluoroalkyl, heterocycioalkylaikyi, 

alkenyl, alkynyl, aryi, heteroaryl, arylalkyl, heteroarylalkyl and aminoaikyl can be optionally 

substituted; 

R50 is, for each occurrence, R20, S(O),NR20R2\ S(G)tR20, C(C))OR20, C(O)R20C(=NRa)NR20R21, 

C(=NR20)NR21Ra, C(=NOR20)R21 or C(O)NR20R21; 

15 Y is each independently CH or N; and 

t is 1 or 2. 

Any combination of the above mentioned embodiments is also envisaged in the present 

specification. 

20 

Preferred compounds are summarized in Table 5. 

The compounds of the present invention can be synthesized by one of the general methods 

shown in Schemes 1 to 20. These methods are only given for illustrative purposes and are not 

25 limiting. 

General synthetic schemes for the preparation of 6-amino- or 6-bromo-7-azaindoie building 

blocks are shown in the following. 
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Commercially available 7-azaindole or an appropriately substituted 7-azaindole derivative were 

5 treated with meta-chioroperbenzoic acid in a suitable solvent to afford the corresponding N-

oxide/meta-chlorobenzoic acid salts. Treatment of the N-oxide/salts with dimethylsulfate in a 

suitable solvent followed by reaction of the intermediate with ammonia in a suitable solvent 

afforded the desired 6-amino 7-azaindole building blocks. 

10 Treatment of the N-oxide salts with base in a suitable solvent afforded the N-oxide after 

purification. Reaction of the N-oxides with hexamethyldisiiazane and benzoylbromide in a 

suitable solvent yielded the corresponding N1-benzoyi protected 6-bromo 7-azaindole 

derivatives. Saponification of the protecting group with sodium hydroxide in a suitable solvent 

afforded the corresponding 6-bromo 7-azaindole derivatives after purification. Protection of the 

15 N'-position with the triisopropylsilyl moiety yielded the desired N1-protecred 6-bromo 7-

azaindoie derivatives after purification. 

General synthetic scheme for the preparation of 3-substituted 6-bromo 4-azaindoie and 6-bromo 

indole building blocks with R = Boc: CH3 and X = CH, N. 

20 
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5 Commercially available 6-bromo 4-indoie (X - CH) was treated with sodium hydride in a 

suitable solvent, followed by addition of triisopropylsilyl chloride to afford the N1-protected 

derivatives after purification. 

Commercially available 6-bromo 4-indoie (X = CH) or 6-bromo 4-azaindole (X = N) were treated 

10 with N-Boc-piperidin-4-one or N-methyi-piperidin-4-one and an appropriate base in a suitable 

solvent to afford the condensation products after purification. Hydrogenation of the double bond 

using a suitable catalyst and solvent afforded the corresponding reduction products after 

purification. Protection of the N1-position with the triisopropylsilyl moiety yielded the desired 3-

substituted and N'-protected derivatives after purification. 

15 

General synthetic scheme for the preparation of 3-substituted 5-bromo 7-azaindoie and 5-bromo 

7-indole building blocks with R - Boo, CH3. 
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5 Commercially available 5-bromo indole (X = CH) or 5-bromo 7-azaindole (X - N) were treated 

with N-Boc-piperidin-4-one or N-methyl-piperidin-4-one and an appropriate base in a suitable 

solvent to afford the condensation products after purification. Protection of the N5-position with 

the triisopropylsily! moiety afforded the corresponding compounds. Hydrogenatlon of the double 

bond using a suitable catalyst and solvent afforded the desired N1--protected derivatives after 

10 purification. 

General synthetic scheme for the preparation of 3-substituted 6-amino indole building blocks of 

this invention with R = Boc, CH3. 

15 Scheme 4 
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Commercially available 6-nitro indole was treated with N-Boc-piperidin-4-one or N-methyl-

piperidin-4-one and an appropriate base in a suitable solvent to afford the condensation product 

after purification. Reduction of the nitro-group and the double bond using a suitable catalyst and 

solvent afforded the desired 6-amino indole derivatives after purification. Protection of the N1-

5 position of the nitro derivatives from the initial condensation with the triisopropylsilyl moiety 

afforded the corresponding compounds, which were used for hydrogenation without purification. 

Reduction of the nitro group and double bond using a suitable catalyst and solvent afforded the 

desired N1-TIPS protected 6-amino indole derivatives after purification. Protection of the NT-

position of the nitro derivative from the initial condensation containing an N-Boc protected 

10 piperidine moiety with a methyl group afforded the desired compound after purification. Catalytic 

reduction of the nitro group and double bond using a suitable catalyst and solvent afforded the 

desired N1-methy! protected 6-amino indole derivative after purification where the nitrogen of the 

piperidine moiety is protected with a Boc-moiety. 

15 General synthetic scheme for the preparation of tricyclic 2-bromo or 2-amino tetrahydro-

pyrido[2,3-b]indol building blocks when R1 and R2 taken together form a 5- or 6-membered ring 

containing carbon atoms. 

Commercially available 2,6-dibromo pyridine was treated with hydrazine hydrate in a suitable 

solvent to afford the mono hydrazine derivative. Condensation with an appropriate cyclic ketone 

in a suitable solvent afforded the desired hydrazone compounds. A thermal Fischer-indole 

2.5 synthesis afforded the tricyclic cyclization products after purification. A copper(i)-oxide mediated 
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exchange of the bromo derivative with ammonia yielded the desired tricyclic 2-amino pyrido[2,3-

bjindo! derivatives after purification. 

General synthetic scheme for the preparation of tricyclic 2-bromo tetrahydro-pyrido[2,3-b]indol 

(X - N, Y = Br, Z ~ H) or 6-bronio tetrahydro-carbazol (X = CH, Y - H, Z Br) or 7-bromo 

tetrahydro-carbazol (X -- CH, Y = Br, Z = H) building blocks when R1 and R2 taken together form 

a 6-membered ring containing carbon atoms and the 6-membered ring is substituted with 

NCH3Boc. 

General synthetic scheme for the preparation of protected 4-amino- and 4-

hydroxycyclohexanone derivatives and unprotected 4-hydroxycyclohexanone derivatives. 

Scheme 8 
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Commercially available 4-amino-cyc!ohexanol hydrogen chloride salt was converted to the 

corresponding phthalimide-protected 4-amino-cyclohexano! using a phthalimide reagent and 

potassium carbonate in an appropriate solvent. Oxidation of the alcohol to the ketone with 

pyridinium chiorochrornaie in an appropriate solvent afforded the phthalimide-protected 4-

5 amino-cyclohexanone after purification. Commercially available 1,4-cyclohexanedione 

monoethylene acetal was treated with sodium borohydride in an appropriate solvent to afford 

the corresponding alcohol. Treatment of the alcohol with phthalimide employing Mitsunobu 

reaction conditions afforded the desired compound after purification. Cleavage of the acetais 

was achieved by refluxing the starting materia! with a trace amount of p-toluene sulfonic acid in 

10 an appropriate solvent mixture to afford the corresponding phthalimide-protected 4-amino-

cyciohexanone. Treatment of the alcohol reduction product with benzoyl chloride followed by 

cleavage of the acetais using a trace amount of p-toluene sulfonic acid in an appropriate solvent 

mixture at reflux afforded the corresponding benzoyl-protected 4-hydroxy-cyclohexanone. 

Treatment of the alcohol reduction product using a trace amount of p-toluene sulfonic acid in an 

15 appropriate solvent mixture at reflux afforded the corresponding 4-hydroxy-cyclohexanone. 

General synthetic scheme for the preparation of tricyclic 2-bromo tetrahydro-pyrido[2,3-£>]indo! 

(X = H, Y = Br, Z -* H) or 3-brorno tetrahydro-pyrido[2,3-b]indol (X = N, Y = H, Z = Br) or 6-

bromo tetrahydro-carbazol (X = CH, Y =• H, Z = Br) or 7-bromo tetrahydro-carbazo! (X = CH, Y 

20 EX, Z = H) building blocks when R1 and R2 taken together form a 6-mernbered ring containing 

carbon atoms and the 6-membered ring is substituted with NR2GBoc. 

25 
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1. NaH.solvent 
2. TIPS-C1 

R v° 

5 Condensation of 2-bromo-6-hydrazino pyridine (X ~ N, Y = Br, Z = H) or 3-bromo-6-hydrazino 

pyridine (X = N, Y = H, Z = Br) or 4-bromo-phenylhydrazine (X = CH, Y = H, Z = Br) or 3-bromo-

phenylhydrazine (X = CH; Y = Br, Z = H) with the phthalimide protected 4-arnino-cyclohexanone 

derivative in a suitable solvent afforded the desired hydrazone condensation products. A 

thermal Fischer-lndoie synthesis of the hydrazone afforded the tricyclic cyciization products 
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after purification. The phthalimide protecting group was removed by treatment with hydrazine 

hydrate in an appropriate solvent to afford the primary amines. Treatment of the free amine with 

Boc-anhydride and a suitable base in an appropriate solvent afforded the mono-Boc and bis-

Boc protected derivatives after purification. Treatment of the mono-Boc derivatives with sodium 

5 hydride in a suitable solvent followed by methyl iodide afforded the desired di-methyl tricyclic 

derivatives after purification. The bis-Boc-protected compounds were treated with sodium 

hydride in a suitable solvent followed by the addition of a suitable alkylating agent to afford the 

mono-aikyiated products after purification for X = CH. Depending on the reactivity of the 

alkylating agent the reaction proceeds at room temperature or requires elevated temperatures. 

10 Seiective cleavage of the Boc protection group attached to the pyrrole ring for X = N was 

achieved by adding a suitable base in an appropriate solvent to afford the desired compounds. 

Protection of the NH-moiety of the pyrrole ring with a friisopropyisiiyl moiety afforded the desired 

tricyclic derivatives forX = N after purification. 

15 General synthetic scheme tor the preparation of tricyclic 2-bromo tetrahydro-pyrido[2,3-b]indol 

(X « N, Y » Br, Z ~ H) or 3-bromo tetrshydro-pyrido[2,3Y)]indo! (X = N, Y = H, Z = Br) building 

blocks when R' and R2 taken together form a 6-membered ring containing carbon atoms and the 

6-membered ring is substituted with NR20Boc. 

20 Scheme 8 

\ 
UH 

Ra 
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Heating of commercially available 2,6-di-bromo pyridine (X = N, Y = Br, Z = H) or 2,5-di-bromo 

pyridine (X = N, Y = H, Z = Br) with a suitable hydrazine derivative in an appropriate solvent 

affords the corresponding 2-bromo-6-hydrazino pyridine or 3~bromo-6-hydrazino pyridine 

5 derivatives after purification. Condensation of the hydrazine derivatives with commercially 

available 4-(methylamino)cyclohexanone 2,2-dimethyltrimethylene ketal hydrochloride in a 

suitable solvent under acidic conditions employed for the Fischer-lndoie synthesis affords the 

tricyclic cyclization products. Treatment with base affords the corresponding tricyclic cyclization 

products as free base. Treatment of the free amine with Boc-anhydride and a suitable base in 

10 an appropriate solvent afforded the mono--Boc protected derivatives after purification. 

General synthetic scheme for the preparation of tricyclic 2-bromo-6,9-dimethy!-tetrahydro-

pyrido[2,3~b}indol (X = N, Y = Br, Z = H) when R1 and R2 taken together form a 6-membered ring 

15 containing carbon atoms and the 6-membered ring is substituted at the same position with -CH3 

and NR20Boc. 

20 

25 
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Commercially available 4-hydroxycyclohexane carboxylic acid ethyl ester is treated with 

5 triisopropyisiiyi-chloride in a suitable solvent with an appropriate base to afford the silyi-

protected compound. Saponification of the ester moiety with base in a suitable solvent afforded 

the corresponding carboxylic acid. Treatment of the carboxylic acid with an excess of lithium 

diisopropylamine, prepared in situ by the action of n--hutyiiithium on diisopropyiamine, afforded 

the anion which was quenched by the addition of methyl iodide to afford the C-1 methylated 

10 carboxylic acid after purification. The carboxylic acid was then converted to a protected amine 

via a Curtius-rearrangement reaction. Treatment of the isocyanate intermediate of the Curtius 

rearrangement with an appropriate nucleophile, i.e. potassium tert-butylate, in a suitable solvent 

afforded the desired protected amine after purification. Treatment of the protected amine with 
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tetra-butyl ammonium fluoride in a suitable solvent afforded the desired 4-hydroxyl-derivatives 

after purification. Oxidation of the hydroxy! moiety with pyridinium chlorochromate in a suitable 

solvent afforded the corresponding cyclohexanone derivative after purification. Condensation of 

the ketone with a suitable hydrazine derivative afforded the hydrazone compound. The 

5 hydrazone compound was then treated under the conditions of a thermal Fischer-indo! 

synthesis in suitable solvent to afford the cyclizatiori product which directly treated with di-fe/f-

buty! dicarbonate in a suitable solvent. The reaction afforded a mixture of the mono- and bis-

Boc-protected products which were separated by chromatography. The bis-Boc derivative was 

converted to the mono--Boc derivative via treatment with base in a suitable solvent. The morio-

10 Boc derivative was treated with sodium hydride in a suitable solvent to afford the corresponding 

sodium salt which was treated with an alkylating agent to afford the desired product after 

purification. Depending on the reactivity of the alkylating agent the reaction proceeds at room 

temperature or requires elevated temperatures. 

15 General synthetic scheme for the preparation of tricyclic 2-bromo tetrahydro-pyridojGTT-bJindoi 

(X = N, Y = Br, Z = H) or 3-bromo tetrahydro-pyrido[2,3-ib]indoi (X ~ N, Y = H, Z = Br) or 6-

bromo tetrahydro-carbazoi (X r- CH, Y = H, Z = Br) or 7-bromo tetrahydro-carbazol (X -- CH, Y = 

Br, Z = H) building blocks when R1 and R2 taken together form a 6-membered ring containing 

carbon atoms and the 6-membered ring is substituted with OR20. 

2.0 

25 
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Benzoyl protected 4-hydroxycyclohexanone is treated with a suitable hydrazine-derivative in an 

5 appropriate solvent to afford the condensation product. The hydrazone-derivatlves are treated 

under the conditions of a thermal Fischer-lndoie synthesis using a microwave to afford the 

tricyclic cyciization products after purification. Treatment of the tricyclic products with sodium 

hydride in a suitable solvent foliowed by the addition of methyl iodide afforded the desired 

products after purification. Cleavage of the ester protecting group was accomplished by heating 

10 with base in a suitable solvent using a microwave to obtain the desired hydroxyl-compounds. 

ASkylation of the hydroxyl-group was performed with suitable alkylating agents in an appropriate 

solvent, after activation of the hydroxy! group into its sodium salt using sodium hydride. 

Depending on the reactivity of the alkylating agent the reaction proceeds at room temperature or 

requires elevated temperatures. The desired products were obtained after purification. 

15 

General synthetic scheme for the preparation of tricyclic 2-bromo tetrahydro-pyrido[2,3-b]indol 

(X = N, Y = Br, 2 = H) or 3-bromo tetrahydro»pyrido[2,3-b]indoi (X = N, Y = H, Z = Br) or 6-

brorno tetrahydro-carbazo! (X -• CH, Y = H, Z - Br) or 7-bromo tetrahydro-carbazo! (X = CH, Y = 

Br, Z = H) building blocks when R1 and R2 taken together form a 6-membered ring containing 

20 carbon atoms and the 6-membered ring is substituted with OCH3. 
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1. MaH,solvent 
2. CH3l 

Unprotected 4-hydroxycyclohexancne is treated with a suitable methyi-hydrazine-derivative in 

5 an appropriate solvent to afford the condensation product. The methyi-hydrazone-derivatives 

are treated under the conditions of a thermal Fischer-lndole synthesis using a microwave to 

afford the tricyclic cyciization products after purification. Treatment of the tricyclic products with 

sodium hydride in a suitable solvent followed by the addition of methyl iodide afforded the 

desired products after purification. 

0 

General synthetic scheme for the preparation of compounds of this invention. 
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The N-protected bromo building blocks with (X = CH, Y = N, Z= N, W = CH3 or TIPS) or (X = N, 

Y - CH, Z = CH, W ~ CH3 or TIPS) or (X, Z = CH, Y = N, W - CH3 or TIPS) or (X, Y, Z ~ CH, W 

- CH3 or Boc) were reacted with suitable amines or amine building blocks with (X, Y = CH, s = 

0) or (X = N, Y ™CH, s = 0) or (X = CH, Y = N, s - 0, 1, 2) utilizing Pd-coupling chemistry with an 

5 appropriate Pd-catalyst and an appropriate ligand in a suitable solvent to afford the desired 

arnination products after purification. Deprotection of the N-TIPS protected compounds with 

tetra-n-butyl ammonium fluoride in a suitable solvent yielded the desired compounds after 

purification. Treatment of the id-unprotected compounds with hydrogen chloride in a suitable 

solvent afforded the final compounds. For compounds with W = CH3 or Boc treatment with 

10 hydrogen chloride in a suitable solvent afforded the final compounds. 

General synthetic scheme for the preparation of compounds of this invention. 

The N-protected bromo building blocks (Y = CH, W = CH3, TIPS or Boc or Y = N, W = CH3 or 

TIPS) were reacted with suitable amines or amine building blocks with (X, Z = CH) or (X = N, Z 

20 = CH) utilizing Pd-coupiing chemistry wlih an appropriate Pd-catalyst and an appropriate ligand 

in a suitable solvent to afford the desired arnination products after purification. Deprotection of 

the N-TIPS protected compounds with tetra-n-butyl ammonium fluoride in a suitable solvent 

yielded the desired compounds after purification. Treatment of the N-unprotected compounds 

with hydrogen chioride in a suitable solvent afforded the final compounds. For compounds with 

25 W = CH3 or Boc treatment with hydrogen chloride in a suitable solvent afforded the final 

compounds. 

General synthetic scheme for the preparation of compounds of this invention. 

30 
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VY 

5 The N-protected bromo building blocks with (X = CH, Y = N, W = CH3 or TIPS) or (X = N, Y = 

CH, W ~ CH3 or TIPS) or (X, Y = CH, W - CH3 or TIPS) were reacted with suitable amine 

building blocks with (Z = CH, W = H or CH3 or TIPS) or (Z = N,W= H or CH3 or TIPS) utilizing 

Pd-coupling chemistry with an appropriate Pd-catalyst and an appropriate ligand in a suitable 

soivent to afford the desired amination products after purification. Deprotection of the N-TIPS 

10 protected compounds with tetra-n-butyl ammonium fluoride in a suitable soivent yielded the 

desired compounds after purification. Treatment of the Nonprotected compounds with 

hydrogen chloride in a suitable solvent afforded the final compounds. For compounds with (W = 

H or CH3) treatment with hydrogen chloride in a. suitable solvent afforded the final compounds. 

15 Genera! synthetic scheme for the preparation of compounds of this invention. 

Scheme 15 

W 
20 

The N-protected bromo building blocks with (X = CH, VY = CH3 or TIPS) or (X = N, W ~ CH3 or 

TIPS) were reacted with suitable amine building blocks with (Z = CH, W = H or CH3 or TIPS) or 

(Z = N, W = H or CHo or TIPS) utilizing Pd-coupling chemistry with an appropriate Pd-catalyst 

and an appropriate ligand in a suitable solvent to afford the desired amination products after 
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purification. Deprotection of the N-T1PS protected compounds with tetra-n-butyi ammonium 

fluoride in a suitable solvent yielded the desired compounds after purification. Treatment of the 

N-unprotected compounds with hydrogen chloride in a suitable solvent afforded the final 

compounds. For compounds with (W = H or CH3) treatment with hydrogen chloride in a suitable 

5 solvent afforded the final compounds. 

General scheme for the preparation of 2-bromo-tetrahydro-pyrido[2,3-b]indole building blocks 

when R1 and R2 taken together form a (n+4)-membered ring containing carbon atoms. 

0 Scheme 18 

Commercially available 2,6-dibromo pyridine was treated with hydrazine derivatives (R=H, CH3) 

in a suitable solvent to afford the mono hydrazine derivative. Condensation with an appropriate 

15 cyclic ketone in a suitable solvent afforded the desired hydrazone compounds. A thermal 

Fischer-indole synthesis afforded the tricyclic cyciization products after purification. 

General synthetic scheme for the preparation of tricyclic 7-bromo tetrahydro-pyrido[4,3-d]indoie 

20 (X = Br, Y = H) or 8-bromo tetrahydro-pyrido[4,3-jb]lndole (X - H, Y = Br) building blocks when 

F^1 and R2 taken together form a (n+4)-membered ring containing carbon atoms and NR20. 

25 
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Commercially available phenylhyclrazine derivatives were treated with an appropriate cyclic 

ketone in a suitable solvent to afford the desired hydrazone compounds. A Fischer-indole 

5 synthesis afforded the tricyclic cyclization products after purification. Treatment of the tricyclic 

derivatives with sodium hydride in a suitable solvent followed by an appropriate halogenated 

alky! afforded the corresponding N-alkylated product. A subsequent deprotection of the 

carbamate derivatives was achieved by adding sodium hydroxide in an appropriate solvent 

under reflux conditions to afford the desired compounds. Finally the aliphatic NH derivatives 

10 were derivatized by treating them with sodium hydride followed by the addition of an appropriate 

halogenated alkyl in a suitable solvent to afford the desired tricyclic derivatives-

General synthetic scheme for the preparation of tricyclic 2-bromo-tetrahydro-pyrroio[2,3-b:4,5-

c'jdipyridine (X=N, Y=H, Z=Br), S-bromoAetrahydro-pyrrolojGG-biAS-c'jdipyridine (X=N, Y=Br, 

15 Z=H). 7-bromo tetrahydro-pyrido[4,3-b]indole (X = CH, Y = H, Z:-~ Br) or 8-bromo tetrahydro-

pyridojA.S-djindoie (X = CH, Y = Br, Z=H) building blocks when R1 and R2 taken together form a 

(n+4)-membered ring containing carbon atoms and NR20. 

Scheme 18 

20 
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Commercially available hydrazine derivatives were treated with an appropriate cyclic ketone in 

the presence of a suitable acid in a suitable solvent to afford after purification the desired 

compounds via an acidic Fischer-indole synthesis. 

5 

General synthetic scheme for the preparation of tricyclic 2-bromo-tetrahydrothiopyrano[3\4':4,5]-

pyrroio[213-b]p\yridine~6,6--dioxide (X=Br, Y=H) or 3~brorno-tetrahyTirothiopyrano[3',4':4,5]~ 

pyrroio[2,3~b]pyridine-6,6-dioxide (X=H, Y=Br) building blocks when R1 and R2 taken together 

form a (n+4)-membered ring containing carbon atoms and S02. 

10 

Scheme 19 

Commercially available phenylhydrazine derivatives were treated with an appropriate cyclic 

ketone in a suitable solvent to afford the desired hydrazone compounds. A Fischer-indole 

15 synthesis afforded the tricyclic cyclizatlon products after purification. Treatment of the tricyclic 

derivatives with sodium hydride in a suitable solvent followed by an appropriate halogenated 

aikyl afforded the corresponding N-alkyiated product. A subsequent oxidation of the sulfur 

derivatives using an appropriate oxidant afforded the desired sulfone compounds. 

20 

General synthetic scheme for the piepsrsuoii ui hsiogenatecl alky! suifones 
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Scheme 20 
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Commercially available methylthioalcohoi derivatives were treated with an appropriate oxidant in 

a suitable solvent to afford the desired hydroxysulfone derivatives. The primary alcohols 

5 compounds were converted to the corresponding halogen derivatives using Appei conditions in 

a suitable solvent. 

All reagents and solvents were obtained from commercial sources and used without further 

10 purification. Proton (1H) spectra were recorded on a Bruker E.PX 400 MHz NMR spectrometer in 

deuterated solvents. Mass spectra (MS) were recorded on a Finnlgan MAT TSQ 7000 

spectrometer. Flash purification was conducted with a Biotage I solera One flash purification 

system using HP-Sii SNAP cartridges (Biotage) and the solvent gradient indicated in specific 

examples. Thin layer chromatography (TLC) was carried out on silica gel plates with UV 

15 detection. Preparative thin layer chromatography (Prep-TLC) was conducted with 0.5 mm or 1 

mm silica gel plates (Analtech: Uniplate, F254) and the solvents indicated in the specific 

examples. 

While it is possible for the compounds of the present invention to be administered alone, it is 

20 preferable to formulate them into a pharmaceutical composition in accordance with standard 

pharmaceutical practice. Thus, the invention also provides a pharmaceutical composition which 

comprises a therapeutically effective amount of a compound of formula (I) in admixture with a 

pharmaceutical^ acceptable excipient, 

25 Pharmaceutical^ acceptable excipients are well known in the pharmaceutical art, and are 

described, for example, in Remington's Pharmaceutical Sciences, 15th Ed., Mack Publishing 

Co., New Jersey (1991). The pharmaceutical excipient can be selected with regard to the 

intended route of administration and standard pharmaceutical practice. The excipient must be 

acceptable in the sense of being not deleterious to the recipient thereof. 

Pharmaceutical^ useful excipients that may be used in the formulation of the pharmaceutical 

composition of the present invention may comprise, for example, carriers, vehicles, diluents, 
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solvents such as monohydric alcohols such as ethanol, isopropanol and polyhydric alcohols 

such as glycols and edible oils such as soybean oil, coconut oil, olive oil, safflower oil 

cottonseed oil, oily esters such as ethyl oleate, isopropy! myristate, binders, adjuvants, 

soiubilizers, thickening agents, stabilizers, disintegrants, glidants, lubricating agents, buffering 

5 agents, emulsifiers, wetting agents, suspending agents, sweetening agents, colorants, flavors, 

coating agents, preservatives, antioxidants, processing agents, drug delivery modifiers and 

enhancers such as calcium phosphate, magnesium state, talc, monosaccharides, 

disaccharides, starch, gelatine, cellulose, methylcellulose, sodium carboxymethyl cellulose, 

dextrose, hydroxypropyl-fi-cyciodextrin, polyvinylpyrrolidone, low melting waxes, and ion 

10 exchange resins. 

The routes for administration (delivery) of the compounds of the invention include, but are not 

limited to, one or more of: oral (e. g. as a tablet, capsule, or as an Ingestibie solution), topical, 

mucosal (e. g. as a nasal spray or aerosol for inhalation), nasal, parenteral (e. g. by an 

15 injectable form), gastrointestinal, intraspinal, intraperitoneal, intramuscular, intravenous, 

intrauterine, intraocular, intradermal, intracranial, intratracheal, intravaginal, 

intracerebroventricular, intracerebral, subcutaneous, ophthalmic (including intravstreai or 

intracameral), transdermal, rectal, buccal, epidural and sublingual. 

20 For example, the compounds can be administered orally in the form of tablets, capsules, ovules, 

elixirs, solutions or suspensions, which may contain flavoring or coloring agents, for immediate-, 

delayed-, modified-, sustained-, pulsed- or controlled-release applications. 

The tablets may contain excipients such as microcrystaliine cellulose, lactose, sodium citrate, 

25 calcium carbonate, dibasic calcium phosphate and glycine, disintegrants such as starch 

(preferably corn, potato or tapioca starch), sodium starch gh/coilate, croscarrnellose sodium and 

certain complex silicates, and granulation binders such as polyvinylpyrrolidone, 

hydroxypropylmethyiceilutose (HPMC), hydroxypropylcellulose (HPC), sucrose, gelatin and 

acacia. Additionally, lubricating agents such as magnesium stearate, stearic acid, glyceryl 

30 behenate and talc may be included. Solid compositions of a similar type may also be employed 

as fillers in gelatin capsules. Preferred excipients in this regard include lactose, starch, a 

cellulose, milk sugar or high molecular weight polyethylene glycols. For aqueous suspensions 

and/or elixirs, the agent may be combined with various sweetening or flavoring agents, coloring 
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matter or dyes, with emulsifying and/or suspending agents and with diluents such as water, 

ethanoi, propylene giycoi and glycerin, and combinations thereof. 

If the compounds of the present invention are administered parenteraily, then examples of such 

5 administration include one or more of: intravenously, intraarterially, intraperitoneaily, 

intrathecally, intraventriculariy, intraurethraily, intrasternally, intracraniaily, intramuscularly or 

subcutaneousiy administering the compounds: and/or by using infusion techniques. For 

parenteral administration, the compounds are best used in the form of a sterile aqueous solution 

which may contain other substances, for example, enough salts or glucose to make the solution 

10 isotonic with blood. The aqueous solutions should be suitably buffered (preferably to a pH of 

from 3 to 9), if necessary. The preparation of suitable parenteral formulations under sterile 

conditions is readiiy accomplished by standard pharmaceutical techniques well known to those 

skilled in the art. 

15 As indicated, the compounds of the present invention can be administered intranasaily or by 

inhalation and are conveniently delivered in the form of a dry powder inhaler or an aerosol spray 

presentation from a pressurized container, pump, spray or nebulizer with the use of a suitable 

propeilant, e.g. dichlorodifiuoromethane, trichiorofiuoromethane, dichiorotetrafluoroethane, a 

hydrofiuoroaikane such as 1,1,1,2-tetrafiuoroethane (HFA134AT) or 1,1,1,2,3,3,3-

20 heptafiuoropropane (HFA 227EA), carbon dioxide or other suitabie gas. in the case of a 

pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a 

metered amount. The pressurized container, pump, spray or nebulizer may contain a solution or 

suspension of the active compound, e. g. using a mixture of ethanoi and the propeilant as the 

solvent, which may additionally contain a lubricant, e. g. sorbitan trioleate. Capsules and 

25 cartridges (made, for example, from gelatin) for use in an inhaler or insufflator may be 

formulated to contain a powder mix of the compound and a suitable powder base such as 

lactose or starch. 

Alternatively, the compounds of the present invention can be administered in the form of a 

30 suppository or pessary, or it may be applied topically in the form of a gel, hydrogei, lotion, 

solution, crearn, ointment or dusting powder. The compounds of the present invention may also 

be dermaily or transdermal administered, for example, by the use of a skin patch. 
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They may also be administered by the pulmonary or rectal routes. They may also be 

administered by the ocular route. For ophthalmic use, the compounds can be formulated as 

micronized suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as solutions in 

isotonic, pH adjusted, sterile saline, optionally in combination with a preservative such as a 

5 benzyialkonium chloride. Alternatively, they may be formulated in an ointment such as 

petrolatum. 

For application topically to the skin, the compounds of the present invention can be formulated 

as a suitable ointment containing the active compound suspended or dissolved In, for example, 

10 a mixture with one or more of the following: mineral oil, liquid petrolatum, white petrolatum, 

propylene glycol, emulsifying wax and water. Alternatively, they can be formulated as a suitable 

lotion or cream, suspended or dissolved in, for example, a mixture of one or more of the 

following: mineral oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 

60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 

15 
Typically, a physician will determine the actual dosage which will be most suitable for an 

individual subject. The specific dose level and frequency of dosage for any particular individual 

may be varied and will depend upon a variety of factors including the activity of the specific 

compound employed, the metabolic stability and length of action of that compound, the age, 

20 body weight, general health, sex, diet, mode and time of administration, rate of excretion, drug 

combination, the severity of the particular condition, and the individual undergoing therapy. 

A proposed dose of the compounds according to the present invention for administration to a 

human (of approximately 70 kg body weight) is 0.1 mg to 1 g, preferably 1 mg to 500 mg of the 

25 active ingredient per unit dose. The unit dose may be administered, for example, 1 to 4 times 

per day. The dose will depend on the route of administration. It will be appreciated that it may be 

necessary to make routine variations to the dosage depending on the age and weight of the 

patient as 'well as the severity of the condition to be treated. The precise dose and route of 

administration will ultimately be at the discretion of the attendant physician or veterinarian. 

30 

The compounds of the invention may also be used in combination with other therapeutic agents. 

When a compound of the invention is used in combination with a second therapeutic agent 

active against the same disease the dose of each compound may differ from that when the 

compound is used alone. 
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The combinations referred to above may conveniently be presented for use in the form of a 

pharmaceutical formulation. The individual components of such combinations may be 

administered either sequentially or simultaneously in separate or combined pharmaceutical 

formulations by any convenient route. When administration is sequential, either the compound 

5 of the invention or the second therapeutic agent may be administered first. When administration 

is simultaneous, the combination may be administered either in the same or different 

pharmaceutical composition. When combined in the same formulation it will be appreciated that 

the two compounds must be stable and compatible with each other and the other components 

of the formulation. When formulated separately they may be provided in any convenient 

10 formulation, conveniently in such manner as are known for such compounds in the art. 

The pharmaceutical compositions of the invention can be produced in a manner known per se 

to the skilled person as described, for example, in Remington's Pharmaceutical Sciences, 155h 

Ed., Mack Publishing Co., Mew Jersey (1991). 

15 
Diseases that can be treated with the compounds of the present invention can be associated 

with the formation of abnormal protein structures, in particular abnormal (3-sheet structures. In 

the context of the present invention, an abnormal protein structure is a protein structure that 

arises when a protein or peptide refolds from the three-dimensional structure, which it generally 

20 adopts in healthy individuals, into a different three-dimensional structure, which is associated 

with a pathological condition. Likewise, an abnormal 3-sheet structure in the context of the 

present invention is a (3-sheet structure that arises when a protein or peptide refolds from the 

three-dimensional structure, which it generally adopts in healthy individuals, into a (3-sheet 

structure, which is associated with a pathological condition. 

25 

In particular, in one embodiment diseases that can be treated with the compounds of the 

present invention are diseases or conditions associated with amyloid or arnyloid-like proteins. . 

This group of diseases and disorders include neurological disorders such as Alzheimer's 

30 disease (AD), diseases or conditions characterized by a loss of cognitive memory capacity such 

as, for example, mild cognitive impairment (MCI), Lewy body dementia, Down's syndrome, 

hereditan/ cerebral hemorrhage with amyloidosis (Dutch type); the Guam Parkinson-Dementia 

complex. Other diseases which are based on or associated with amyloid-like proteins are 

progressive supranuclear palsy, multiple sclerosis; Creutzfeid Jacob disease, Parkinson's 
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disease, HIV-related dementia, ALS (amyotropic lateral sclerosis), inclusion-body myositis 

(IBM), Adult Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and other diseases, 

including amyloid-associated ocular diseases that target different tissues of the eye, such as the 

visual cortex, including cortical visual deficits; the anterior chamber and the optic nerve, 

5 including glaucoma; the lens, including cataract due to beta-amyloid deposition; the vitreous, 

including ocular amyloidosis; the retina, including primary retinal degenerations and macular 

degeneration, in particular age-related macular degeneration; the optic nerve, including optic 

nerve drusen, optic neuropathy arid optic neuritis; and the cornea, including lattice dystrophy. 

10 in a preferred embodiment the compounds of the present invention can be employed for the 

treatment of Alzheimer's disease, mild cognitive impairment (MCI), Lewy body dementia (LED), 

amyotropic lateral sclerosis (ALS), inclusion-body myositis (IBM) and age-related macular 

degeneration (AMD), in a particulary preferred embodiment the compounds of the present 

invention can be employed for the treatment of Alzheimer's disease. 

15 

The ability of a compound to inhibit the aggregation of AB can, for example, be determined 

using fluorescence correlation spectroscopy as described in Rzepecki et a!., J. Biol. Chem., 

2004, 2.79(46), 47497-47505 or by using the thioflavin T spectrofluorescence assay. 

20 in another embodiment the compounds of the present invention can be used for treating or 

alleviating the effects of ocular diseases associated with pathological abnormalities/changes in 

the tissues of the visual system, particularly associated with amyloid-beta-related pathological 

abnormalities/changes in the tissues of the visual system, such as, for example, neuronal 

degradation. Said pathological abnormalities may occur, for example, in different tissues of the 

25 eye, such as the visual cortex leading to cortical visual deficits; the anterior chamber and the 

optic nerve leading to glaucoma; the Sens leading to cataract due to beta-amyloid deposition; the 

vitreous leading to ocular amyloidosis; the retina leading to primary retinal degeneration and 

macular degeneration, for example age-related macular degeneration; the optic nerve leading to 

optic nerve drusen, optic neuropathy and optic neuritis; and the cornea leading to lattice 

30 dystrophy. 

The compounds according to the present invention can also be provided in the form of a mixture 

with at least one further biologically active compound and/or a pharmaceutical^ acceptable 
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carrier and/or a diluent and/or an excipient. The compound and/or the further biologically active 

compound are preferably present in a therapeutically effective amount. 

The nature of the further biologically active compound will depend on the intended use of the 

5 mixture. The further biologically active substance or compound may exert its biological effect by 

the same or a similar mechanism as the compound according to the invention or by an 

unrelated mechanism of action or by a multiplicity of related and/or unrelated mechanisms of 

action. 

10 Generally, the further biologically active compound may include neutron-transmission 

enhancers, psychotherapeutic drugs, acetylcholine esterase inhibitors, calcium-channel 

blockers, biogenic amines, benzodiazepine tranquillizers, acetylcholine synthesis, storage or 

release enhancers, acetylcholine postsynaptic receptor agonists, monoamine oxidase-A. or -B 

inhibitors, N-methyl-D-aspartate glutamate receptor antagonists, non-steroidal anti-inflammatory 

15 drugs, antioxidants, and serotonergic receptor antagonists. In particular, the further biologically 

active compound can be selected from the group consisting of a compound used in the 

treatment of amyloidosis, compounds against oxidative stress, anti-apoptotic compounds, metal 

chelators, inhibitors of DNA repair such as pirenzepin and metabolites, 3-amino-l-

propanesulfonic acid (SAPS), 1,3-propanedisulfonate (1.3PDS), a-secretase activators, |3- and 

20 y-secretase inhibitors, tau proteins, neurotransmitter, (3-sheet breakers, attractants for amyloid 

beta clearing / depleting cellular components, inhibitors of N-terminai truncated amyloid beta 

including pyroglutarnated amyloid beta 3-42, anti-inflammatory molecules, or cholinesterase 

inhibitors (ChEis) such as tacrine, rivastigmine, donepezil, and/or galantamine, Ml agonists, 

other drugs including any amyioid or tau modifying drug and nutritive supplements, an antibody, 

25 including any functionally equivalent antibody or functional parts thereof, an Aj3 antigenic 

peptide fragment consisting of a single or repetitive stretch of a plurality of contiguous amino 

acid residues from the N-terminal part of the Af3 peptide. 

In a further embodiment, the mixtures according to the invention may comprise niacin or 

30 memantine together with a compound according to the present invention and, optionally, a 

pharmaceutical^ acceptable carrier ana/or a diluent and/or an excipient. 

In still another embodiment of the invention mixtures are provided that comprise as a further 

biologically active compound "atypical antipsychotics" such as, for example clozapine, 
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ziprasidone, risperidone, aripiprazoie or olanzapine for the treatment of positive and negative 

psychotic symptoms including hallucinations, delusions, thought disorders (manifested by 

marked incoherence, derailment, tangentiaiity), and bizarre or disorganized behavior, as well as 

anhedonia, flattened affect, apathy, and social withdrawal, together with a compound according 

5 to the invention and, optionally, a pharmaceutical acceptable carrier and/or a diluent and/or an 

excipient. 

Other compounds that can be suitably used in mixtures in combination with the compound 

according to the present invention are, for example, described in WO 2004/058258 (see 

10 especially pages 16 and 17) including therapeutic drug targets (pages 36 to 39), alkanesuifonic 

acids and aikanoisuifuric acids (pages 39 to 51), choiinesterase inhibitors (pages 51 to 56), 

NMDA receptor antagonists (pages 56 to 58), estrogens (pages 58 to 59), non-steroidal anti­

inflammatory drugs (pages 60 and 61), antioxidants (pages 61 and 62), peroxisome 

proiiferators-activated receptor (PPAR) agonists (pages 63 to 67), cholesterol-lowering agents 

15 (pages 68 to 75), amyloid inhibitors (pages 75 to 77), amyloid formation inhibitors (pages 77 to 

78), metal chelators (pages 78 and 79), anfi-psychotics and anti-depressants (pages 80 to 82), 

nutritional supplements (pages 83 to 89) and compounds increasing the availability of 

biologically active substances in the brain (see pages 89 to 3) and prodrugs (pages 93 and 94), 

which document is incorporated herein by reference. 

20 

In one preferred embodiment the further biologically active compound is an antibody including 

any functionally equivalent antibody or functional parts thereof. The antibody can preferably be 

monoclonal, chimeric or humanized. 

25 In a further aspect of the invention, a mixture is provided comprising in addition to the 

compound of the invention an antibody including functional parts thereof, or, more particularly, a 

monoclonal antibody including functional parts thereof, which recognizes and binds to amyloid (3 

(Ap), particularly to the native conformation of amyloid 3, that is to amyloid oligomers and fibers, 

but not to not linearized amyloid species. 

30 

In particular, said antibodies are capable of inhibiting, in vitro and in vivo, the aggregation of 

amyioidogenic monomeric peptides, specifically {3-amyioid monorneric peptides such as, for 

example, A$ monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especially 

monomeric peptides, into high molecular polymeric amyloid fibrils or filaments. Through the 
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inhibition of the aggregation of amyioidogenic monomeric peptides these antibodies are capable 

of preventing or slowing down the formation of amyloid plaques, particularly the amyloid form (1-

42), which is known to become insoluble by change of secondary conformation and to be the 

major part of amyloid plaques in brains of diseased animals or humans. 
C o 

in another aspect of the invention, the mixture comprises antibodies which, upon co-incubation 

with preformed high molecular poiymeric arnyioid fibrils or filaments formed by the aggregation 

of amyloid monomeric peptides, specifically (3-amyloid monomeric peptides such as, for 

example, A|3 monomeric peptides 1-39; 1-40, 1-41, 1-42, or 1-43, but especiaiiy A{3M2 

10 monomeric peptides, are capable of disaggregating said high molecular poiymeric amyloid fibrils 

or filaments. Through the disaggregation of amyioidogenic poiymeric fibrils or filaments these 

antibodies are capable of preventing or slowing down the formation of amyloid plaques which 

leads to an alleviation of the symptoms associated with the disease and a delay or reversal of 

its progression. 

15 
in still another aspect of the invention, the mixture comprises an antibody, but especiaiiy a 

monoclonal antibody or functional parts thereof, which antibody is Afunctional or bispecific in 

that it exhibits both an aggregation inhibition property as well as a disaggregation property as 

defined herein before, particularly paired with a high degree of conformational sensitivity. 

20 

in one embodiment, the mixture comprises an antibody which recognizes and binds to a 

conformational epitope, particularly a conformational epitope which is present in the N-terminal 

part or the arnyioid (3 peptide, particularly embedded into the following core region of the N~ 

terminal part of the amyloid [3 peptide: 

25 

Val- His- His- Gin- Lys- Leu- Vai- Phe- Phe- Ala- G!u- Asp-

12 13 14 15 16 17 18 19 20 21 22 23 

Particulariy an epitope localized in a region of the p-amyloid protein between amino acid residue 

12 to 24, particularly between residues 14 to 23, more particularly between amino acid residues 

14 and 20, comprising three distinct recognition and binding sites which residues are 

30 predominantly involved in the binding of the {3-amyloid protein and located at position 16, 17, 

and at position 19 and 20, and at position 14, respectively. 
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in a specific embodiment the mixture of the present invention comprises, in addition to the 

compound of the invention, an antibody, particularly a bifunctional antibody, but especially a 

monocionai antibody, particularly a bifunctional monoclonal antibody, including any functionally 

equivalent antibody or functional parts thereof, which antibody has the characteristic properties 

5 of an antibody produced by a hybridoma ceil line selected from the group consisting of FP 

12H3, FP 12H3-C2, and FP 12H3-G2 deposited on December 01, 2005 and December 09, 

2005, respectively, as DSM ACC2752, DSM ACC 2750 and DSIVI ACC2751, respectively, ET 

7E3 deposited on December 08, 2005 as DSM ACC2755, and EJ 7H3 deposited on December 

08, 2005 as DSM ACC2756. 

10 

More particularly, the invention relates to an antibody including any functionally equivalent 

antibody or functional parts thereof produced by a hybridoma cell line selected from the group 

consisting of FP 12.H3, FP 12H3-C2, and FP 12H3-G2 deposited on December 01, 2005 and 

December 09, 2005, respectively, as DSM ACC2752, DSM ACC 2750 and DSM ACC2751, 

15 respectively, ET 7£3 deposited on December 08, 2005 as DSM ACC2755, and EJ 7H3 

deposited on December 08, 2005 as DSM ACC2756. 

The above antibodies are described in the published international application WO 2007/068412, 

which is incorporated herein by reference. 

20 

In a further aspect, the antibody which is comprised in the mixture according to the invention is 

a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof. 

• These and further antibodies that can be suitably used within the mixtures according to the 

present invention are described, for example, in international application PCT/US2007/073504 

25 filed July 13, 2007. 

If the antibody is a humanized antibody, it preferably exhibits a light chain and a heavy chain as 

depicted in SEQ ID Mo. 2 and SEQ ID No. 4 of International Application No. 

PCT/US2007/073504 or exhibits a Sight chain variable region and a heavy chain variable region 

30 as depicted in SEQ ID No, 1 and SEQ ID Mo. 3 of International Application No. 

PCT/US2007/073504. These sequences are also shown in the attached sequence listing. 

in still another aspect of the invention, a mixture is provided which comprises, in addition to the 

compound according to the invention and as described herein before, a peptide fragment from 
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the N-terminal part of the AfS peptide, particularly an A(3 peptide fragment consisting of a single 

or repetitive stretch of between 13 and 15 contiguous amino acid residues from the N-termina( 

part of the Aj3 peptide, but particularly an Aj3 peptide fragment consisting of amino acid residues 

selected from the group consisting of residues 1-15, 1-14, and 1-13 from the N-termina! part of 

5 the Aj3 peptide, more particularly of residue 1-15, including functionally equivalent fragments 

thereof, but especially a AJ3 peptide fragment as mentioned herein before attached to, or 

incorporated or reconstituted in a carrier particle/adjuvant such as, for example, a liposome. The 

peptide fragment can be comprised in a vaccine composition, in particular, the peptide antigen 

is modified by a lipophilic or hydrophobic moiety, that facilitates insertion into the lipid bilayer of 

10 the liposome carrier/immune adjuvant, particularly by a lipophilic or hydrophobic moiety which 

functions as an anchor for the peptide in the liposome bilayer and has a dimension that leads to 

the peptide being positioned and stabilizedin close proximity to the liposome surface. 

In a further embodiment of the invention, the lipophilic or hydrophobic moiety is a fatty acid, a 

15 triglyceride or a phospholipid, but especially a fatty acid, a triglyceride or a phospholipid. In 

particular, the hydrophobic moiety is palmitic acid and the liposome preparation may in addition 

contain an adjuvant such as, for example, lipid A, alum, calcium phosphate, interleukin-1, and/or 

microcapsules of polysaccharides and proteins, but particularly a detoxified lipid A, such as 

rrionophosphoryl or diphosphoryi lipid A, or alum. 

20 

These and further compositions that can be suitably used in the mixtures of the present 

invention are described, for example, in the published international application 

WO 2007/068411. 

25 Diagnosis of an amyloid-associated disease or condition or of a predisposition to an amyloid-

associated disease or condition in a patient may be achieved by detecting the specific binding of 

a compound according to the invention to the amyloid protein in a sample or in situ, which 

includes bringing the sample or a specific body part or body area suspected to contain the 

amyloid antigen into contact with a compound of the invention which binds the amyloid protein, 

30 aNowing the compound of the invention to bind to the amyloid protein to form a 

compound/protein complex, detecting the formation of the compound/protein complex and 

correlating the presence or absence of the compound/protein complex with the presence or 

absence of amyloid protein in the sample or specific body part or area, optionally comparing the 

amount: of said compound/protein complex to a normal control value, 'wherein an increase in the 

75 



WO 2011/128455 PCT/EP2011/056068 

amount of said aggregate compared to a norma! control value may indicate that said patient is 

suffering from or is at risk of developing an amyloid-associated disease or condition. 

Monitoring minima! residua! disease in a patient following treatment with a compound or a 

5 mixture according to the invention may be achieved by detecting the specific binding of a 

compound according to the invention to the amyloid protein in a sample or in situ, which 

includes bringing the sample or a specific body part or body area suspected to contain the 

amyloid antigen into contact with a compound of the invention which binds the amyloid protein, 

allowing the compound to bind to the amyloid protein to form a compound/protein complex, 

10 detecting the formation of the compound/protein complex and correlating the presence or 

absence of the compound/protein complex with the presence or absence of amyloid protein in 

the sample or specific body part or area, optionally comparing the amount of said 

compound/protein complex to a normal control value, wherein an increase in the amount of said 

aggregate compared to a normal control value may indicate that said patient may still suffer 

15 from a minimal residual disease. 

Predicting responsiveness of a patient to a treatment with a compound or composition or a 

mixture according to the invention may be achieved by detecting the specific binding of a 

compound according to the invention to the amyloid protein in a sample or in situ, which 

20 includes bringing the sample or a specific body part or body area suspected to contain the 

amyloid protein into contact with a compound of the invention which binds the amyloid protein, 

allowing the compound to bind to the amyloid protein to form a compound/protein complex, 

detecting the formation of the compound/protein complex and correlating the presence or 

absence of the compound/protein complex with the presence or absence of amyloid protein in 

25 the sample or specific body part or area, optionally comparing the amount of saic! 

compound/protein complex before and after onset of the treatment, wherein a decrease in the 

amount of said aggregate may indicate that said patient has a high potential of being responsive 

to the treatment. 

30 In a further aspect of the present invention, the compound of formula (!) can contain a 

radionuclide (e.g., 125i, 124l, 123| or 18F). These compounds can be useful for in vivo diagnosis or 

imaging of amyloid-associated diseases, preferably of Alzheimer's disease, for example in 

methods such as single photon emission computed tomography (SPECT imaging) or positron 

emission tomography (PET). 
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in radiopharmaceutical applications, the compound of the present invention is preferably 

administered in a radiopharmaceutical formulation comprising the compound of the invention. A 

"radiopharmaceutical formulation" is defined in the present invention as a formulation 

comprising compound of the present invention (such as a compound of formula (I) or a salt 

5 thereof) in a form suitable for administration to mammals such as humans. Preferably a 

radiopharmaceutical formulation further comprises a physiologically acceptable excipient. 

Administration is preferably carried out by injection of the formulation as an aqueous solution. 

Such a formulation may optionally contain further ingredients such as buffers; pharmaceutical^ 

acceptable solubilisers (e.g., cyclodextrins or surfactants such as Piuronic, Tween or 

10 phospholipids); pharmaceutical^ acceptable stabilisers or antioxidants (such as ascorbic acid, 

gentisic acid or para-aminobenzoic acid). The dose of the compound of the present invention 

will vary depending on the exact compound to be administered, the weight of the patient, and 

other variables as would be apparent to a physician skilled in the art. Generally, the dose would 

lie in the range 0.001 pg/kg to 10 pg/kg, preferably 0.01 pg/kg to 1.0 pg/kg. 

15 
Biological samples that may be used in the diagnosis of an amyloid-associated disease or 

condition for diagnosing a predisposition to an amyloid-associated disease or condition or for 

monitoring minimal residual disease in a patient or for predicting responsiveness of a patient to 

a treatment with a compound or a composition or a mixture according to the invention and as 

20 described herein before are, for example, fluids such as serum, plasma, saliva, gastric 

secretions, mucus, cerebrospinal fluid, lymphatic fluid, and the like, or tissue or cell samples 

obtained from an organism such as neural, brain, cardiac or vascular tissue. For determining the 

presence or absence of the amyloid protein in a sample any immunoassay known to those of 

ordinary skill In the art (see Harlow and Lane, Antibodies: A Laboratory Manual (Cold Spring 

25 Harbor Laboratory, New York, 1988, 555 to 612) may be used such as, for example, assays 

which utilize indirect detection methods using secondary reagents for detection, ELISA's and 

immunoprecipitatlon and agglutination assays. A detailed description of these assays is, for 

example, given in WO96/13590 to Maertens and Stuyver, Zrein et al. (1998) and WO98/29605. 

30 For in situ diagnosis, the compound or compostion or mixture according to the invention and as 

described herein before may be administered to the organism to be diagnosed by methods 

known in the art such as, for example, intravenous, intranasal, intraperitoneal, intracerebral, 

intraarterial injection such that a specific binding between the compound according to the 
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invention and the amyloid antigen may occur. The compound/protein complex may be detected 

through a label attached to the compound. 

The immunoassays used in diagnostic applications or in applications for diagnosing a 

5 predisposition to an amyioid-associated disease or condition or for monitoring minimal residua! 

disease in a patient or for predicting responsiveness of a patient to a treatment with a 

compound or composition or a mixture according to the invention and as described herein 

before, typically rely on labelled antigens, antibodies, or secondary reagents for detection. 

These proteins or reagents can be labelled with compounds generally known to those skilled in 

1(3 the art including enzymes, radioisotopes, and fluorescent, luminescent and chromogenic 

substances including colored particles, such as colloidal gold and latex beads. Of these, 

radioactive labelling can be used for almost all types of assays and with most variations. 

Enzyme-conjugated labels are particularly useful when radioactivity must be avoided or when 

quick results are needed. Fiuorochromes, although requiring expensive equipment for their use, 

15 provide a very sensitive method of detection. Antibodies useful in these assays include 

monoclonal antibodies, polyclonal antibodies, and affinity purified polyclonal antibodies. 

Alternatively, the compound of the invention may be labelled indirectly by reaction with labelled 

substances that have an affinity for immunoglobulin, such as protein A or G or second 

20 antibodies. The antibody may be conjugated with a second substance and detected with a 

labelled third substance having an affinity for the second substance conjugated to the antibody. 

For example, the antibody may be conjugated to biotin and the antibody-biotin conjugate 

detected using labelled avidin or streptavidin. Similarly, the antibody may be conjugated to a 

hapten and the antibody-hapten conjugate detected using labelled anti-hapten antibody. 

25 
Those of ordinary skill in the art will know of these and other suitable labels which may be 

employed in accordance with the present invention. The binding of these labels to antibodies or 

fragments thereof can be accomplished using standard techniques commonly known to those of 

ordinary skill in the art. Typical techniques are described by Kennedy, J. H., et a!., 1976 (Clin. 

30 Chim. Acta 70:1-31), and Schurs, A. H. W. M., et at. 1977 (Clin. Chim Acta 81:1-40). Coupling 

techniques mentioned in the latter are the glutaraldehyde method, the periodate method, the 

dimaieimide method, and others, all of which are incorporated by reference herein. 
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Current immunoassays utilize a double antibody method for detecting the presence of an 

anaiyte, wherein the antibody is labelled indirectly by reactivity with a second antibody that has 

been labelled with a detectable label. The second antibody is preferably one that binds to 

antibodies of the animal from which the monoclonal antibody is derived, in other words, if the 

5 monoclonal antibody is a mouse antibody, then the labelled, second antibody is an anti-mouse 

antibody. For the monoclonal antibody to be used in the assay described below, this label is 

preferably an antibody-coated bead, particularly a magnetic bead. For the polyclonal antibody to 

be employed in the immunoassay described herein, the label is preferably a detectable 

molecule such as a radioactive, fluorescent or an eiectrochemiiuminescent substance. 

10 
An alternative double antibody system, often referred to as fast format systems because they 

are adapted to rapid determinations of the presence of an anaiyte, may also be employed within 

the scope of the present invention. The system requires high affinity between the antibody and 

the anaiyte. According to one embodiment of the present invention, the presence of the amyloid 

15 antigen is determined using a pair of antibodies, each specific for amyloid antigen. One of said 

pairs of antibodies is referred io herein as a "detector antibody" and the other of said pair of 

antibodies is referred to herein as a "capture antibody". The monoclonal antibody can be used 

as either a capture antibody or a detector antibody. The monoclonal antibody can also be used 

as both capture and detector antibody, together in a single assay. One embodiment of the 

20 present invention thus uses the double antibody sandwich method for detecting amyloid antigen 

in a sample of biological fluid. In this method, the anaiyte (amyloid antigen) is sandwiched 

between the detector antibody and the capture antibody, the capture antibody being irreversibly 

immobilized onto a solid support. The detector antibody would contain a detectable label, In 

order to identify the presence of the antibody-anaiyte sandwich and thus the presence of the 

25 anaiyte. 

Exemplary solid phase substances include, but are not limited to, microtiter plates, test tubes of 

polystyrene, magnetic, plastic or glass beads and slides which are well known in the field of 

radioimmunoassay and enzyme immunoassay. Methods for coupling antibodies to solid phases 

30 are also well known to those skilled in the art. More recently, a number of porous material such 

as nylon, nitrocellulose, cellulose acetate, glass fibers and other porous polymers have been 

employed as solid supports. 
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The piaque burden in the tissue and/or body fluid (such as the retinal ganglion cell layer of an 

animal, particularly a mammal, but especially a human suffering from an ocular disease 

associated with pathological abnormalities/changes in the tissues of the visual system, 

particularly associated with amyloid-beta-related pathological abnormalities/changes in the 

5 tissues of the visual system) can be calculated by methods known in the art such as that 

disclosed in Ding, J. et a!., "Targeting age-related macular degeneration with Alzheimer's 

disease based immunotherapies; Anti-amyloid-b antibody attenuates pathologies in an age-

related macular degeneration mouse model", Vision Research (2007), 

doi;10.1016/j.visres.2007.07.02.5. 

10 

A compound according to the present invention can also be incorporated into a test kit for 

detecting an amyloid protein. The test kit typically comprises a container holding one or more 

compounds according to the present invention and instructions for using the compound for the 

purpose of binding to an amyloid protein to form a compound/protein complex and detecting the 

15 formation of the compound/protein complex such that presence or absence of the 

compound/protein complex correlates with the presence or absence of the amyloid protein. 

The term "test kit" refers in general to any diagnostic kit known in the art. More specifically, the 

latter term refers to a diagnostic kit as described in Zrein et al. (1998). 

20 

The inhibition of aggregation of by the compounds of the present invention may be 

measured using any suitable assay known in the art. A standard in vitro assay for measuring the 

inhibition of aggregation is described. 

.25 

The synthesis of compounds of the. invention inhibiting the aggregation of A(V...^ and their 

biological activity assay are described in the following examples which are not intended to be 

limiting in any way. 

30 

Examples 

All reagents and solvents were obtained from commercial sources and used without further 

purification. Proton (1H) spectra were recorded on a 400 MHz NMR spectrometer in deuterated 
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solvents. Mass spectra (MS) were recorded on a Finnigan MAT TSQ 7000 spectrometer. 

Chromatography was performed using silica gei (Fluka: Siiica gel 60, 0.063-0.2 mrn) and 

suitable solvents as indicated in specific examples. Flash purification was conducted with a 

Biotage isolera One flash purification system using HP-Sil SNAP cartridges (Biotage) and the 

5 solvent gradient indicated in specific examples. Thin layer chromatography (TLC) was carried 

out on silica gel plates with LJV detection. Preparative thin layer chromatography (Prep-TLC) 

was conducted with 0.5 mm or 1 mm silica gel plates (Analtech: Uniplafce, F254) and the solvents 

indicated in specific examples. 

81 



PCT/EP20: 

Preparative Example 1 

Commercially available 7-azaindole (1.98 g, 16.8 mmo!) was dissolved in a mixture of 1,2-

dimethoxyethane and n-heptane (30 ml., 1:2) and the mixture was placed in a cold water bath. 

Then /n-chloroperoxybenzoic acid (5.1 g, 19.5. mmo!, -77 %) was added in portions with 

10 stirring. A precipitate was formed after the addition of half of the m-chloroperoxybenzoic acid. 

After the addition was completed, the mixture was stirred at room temperature overnight. The 

precipitate was collected by filtration, washed with 1,2-dimethoxyethane/n-heptane (10 rnL, 1:2) 

and air dried to afford the m-chioroperoxybenzoic acid salt of the title compound as a white solid 

(4.41 g, 91 %). The salt was suspended in water (45 mL) and aqueous potassium carbonate 

15 solution was added until pH ~ 9. The solvents were removed and the residue was purified by 

chromatography on silica using dichloromethsne/methanol (9/1) as a mobile phase to afford the 

title compound as an off-white solid (2 g, 91 %). 

1H-NMR (400 MHz, DMSO-d0): 5 = 6.60 (d, 1H), 7.07 (dd, 1H), 7.45 (d, 1H), 7.64 (d, 1H), 8.12 

20 (d,1H) 
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Step B 

The title compound from Step A above (1 g, 7.46 mmo!) was dissolved in toluene (150 ml). To 

this solution were added dropwise at the same time a solution of hexamethyldisilazane (1.56 

5 ml, 7.46 mmol) in toiuene (75 mL) and a solution of benzoylbromide (2.24 ml, 18.64 mmo!) in 

toluene (75 ml). After the simultaneous addition was completed, the mixture was stirred at room 

temperature for 1 h. The reaction mixture was washed with saturated sodium bicarbonate (30 

mL), brine (30 ml) and the organic phase was separated. The organic phase was dried over 

Na2S04, filtered and the solvents were removed. The residue was purified by chromatography 

10 on silica using ethyl acetaie/n-heptane (10/90) to afford the title compound as a white solid (1.48 

g, 65 %), which was directly used in the next step. 

Step C 

15 The title compound from Step B above (1.48 g, 4.9 mmo!) was dissolved in methanol (90 mL) 

and a 1 M sodium hydroxide solution was added. The mixture was stirred at room temperature 

overnight and filtered to remove insoluble material. The filtrate was evaporated and the residue 

was suspended in dichloromethane (100 mL). The mixture was sonicated and then stirred at 

room temperature for 30 min. The mixture was filtered and the filtrate was evaporated. The 

20 residue was purified by chromatography on silica using dichloromethane/methanol (9/1) as a 

mobile phase to afford the title compound as a white solid (0.59 g, 60 %). 

1H~NMR (400 MHz, CDCi3): 5 = 6.53-6.56 (m, 1H), 7.26 (d, 1H), 7.39-7.42 (m, 1H), 7.84 (d, 1H), 

10.5 (br-s, 1H) 

25 

Step D 

The title compound from Step C above (0.59 g, 2.99 mmol) was dissolved in tetrahydrofurane 

(10 ml) and the solution was cooled to 0 °C. At 0 °C sodium hydride (0.08 g, 3.3 mmol) was 

30 added In portions. After the addition was completed the mixture was stirred at room temperature 

for 15 min. Then triisopropylsilyl-chioride (0.4 ml, 3 mmol) was added and the mixture was 

heated at -85 CC in a sand bath for 3 h. The mixture was diluted with ethyl acetate (50 ml) and 

brine (15 mL). The organic phase was separated, dried over Na2S04, filtered and the solvents 
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were removed. The residue was purified by chromatography on silica using ethyl acetate/n-

heptane (10/90) to afford the title compound as a colorless oil (0.53 g, 50 %). 

1H-NMR (400 MHz, CDCI3): 5 = 1.10-1.12 (m, 18H), 1.73-1.82 (m, 3H), 6.51 (d, 1H), 7.17 (d, 

5 1H), 7.23 (d, 1H), 7.70 (d, 1H) 

Step E 

The title compound from Preparation Step D above (0.045 g, 0.127 mmol) and commercially 

10 available 2-(2~aminoethyl)-pyridine (0.015 g, 0.127 mmol) were dissolved in toluene (2 mL) and 

treated with 2,2--bis-(diphenyiphosphino)-l ,1-naphthalene (0.016 g, 0.025 mmol) and sodium 

feri-butylate (0..031 g, 0.33 mmol). The reaction mixture was then degassed by bubbling argon 

through the reaction mixture followed by the addition of tris(dibenzylideneacetone)dipalladium 

chloroform complex (0.011 g, 0.0126 mmol). The reaction vessel was sealed and the mixture 

15 was heated at -115 °C in a sand-bath for 45 minutes. The reaction mixture was diluted with 

ethyl acetate (20 ml), saturated sodium bicarbonate (5 mL) and brine (5 ml). The organic 

phase was separated, dried over Na2SC>4, filtered and the solvents were removed. The residue 

was purified by chromatography on silica using ethyl acefate/n-heptane (20/80) to eiute less 

polar by-products, followed by ethyl acetate/n-heptane (40/60) to afford the title compound as a 

20 pale orange oil (0.04 g, 80 %). 

1H-NMR (400 MHz, CDCl3): 6 - 1.10-1.12 (m, 18H), 1.81-1.88 (m, 3H), 3.10 (t, 2H), 3.78 (t, 2H), 

4.45-4.67 (br-s, 1H), 6.20 (d, 1H), 6.37 (d, 1H), 6.94 (d, 1H), 7.10-7.14 (m, 2H), 7.56 (d, 1H), 

7.58 (dt, 1H), 8.56 (d, 1H) 
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Step A 

The title compound from Preparative Example 1 Step D (0.045 g, 0.127 mmoi) and 

commercially available 2-(aminomethy!)-pyridine (0.015 g, 0.127 mmoi) were dissolved in 

5 toluene (2 ml) and treated with 2,2-bis-(diphenylphosphino)-1,1-naphthalene (0.016 g, 0.025 

mmoi) and sodium tert-butylate (0.031 g, 0.33 mmoi). The reaction mixture was then degassed 

by bubbling argon through the reaction mixture followed by the addition of 

tris(dibenzylideneacetone)dipaiIadium chloroform complex (0.011 g, 0.0126 mmoi). The reaction 

vessel was sealed and the mixture was heated at -115 °C in a sand bath for 45 minutes. The 

10 reaction mixture was diluted with ethyl acetate (20 rriL), saturated sodium bicarbonate (5 rnL) 

and brine (5 ml). The organic phase was separated, dried over Ma2S04, filtered and the 

solvents were removed. The residue was purified by chromatography on silica using ethyl 

acetate/n-heptane (20/80) to eiute less polar by-products, followed by ethyl acetate/n-heptane 

(40/60) to afford the title compound as a pale orange oil (0.044 g, 90 %). 

15 
1H-NMR (400 MHz, CDCI3): 6 = 1.10-1.12 (m, 18H), 1.62-1.76 (m, 3 H), 4.71 (s, 2.H), 5.02-5.08 

(br-s, 1H), 6.33-6.37 (m, 2H), 6.92 (d, 1H), 7.10-7.14 (m, 1H), 7.30 (d, 1H), 7.56 (dt, 1H), 7.61 

(d, 1H), 8.53 (d, 1H) 

20 

25 Step A 

To a solution of commercially available 7-azaindoie (5 g, 4.2.3 mmoi) in diethyl ether (350 mL) 

was added m-ch.ioro perbenzoic acid (11 g, 63.4 mmoi) in portions at room temperature. The 

reaction mixture was stirred at room temperature for 5 h. The precipitated product was filtered 

30 off and washed with diethyl ether (50 mL). The solid was collected and dissolved in a mixture of 
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water/acetone (50 mL/10 ml) with heating. The mixture was cooled to 5 "C and the crystallized 

product was filtered and air dried to afford the title compound (11.7 g, 98 %). 

1H-NMR (400 MHz, CDCb): 5 = 6.59 (d, 1H), 7.07 (dd, 1H), 7.46 (d, 1H), 7.66 (d, 1H)t 8.14 (d, 

5 1H), 12.4(3, 1H). 

Step S 

To a suspension of the title compound from Step A above (2 g, 6.92 mmol) in dry acetonitrile 

10 (15 ml) was added dimethylsuifate (0.885 g, 6.92 mmol). The reaction mixture was heated at 

70 °C for 8 h. Then the clear solution was cooled to room temperature. The solution was 

distributed in three sealed tubes and cooled to 0 C under an argon atmosphere. Then a 7 M 

solution of ammonia in methanol (5 rnL) was added to each tube. The sealed tubes were heated 

at 50-60 C for 48 h. The solvent was removed and the residue was dissolved in ethyl acetate 

15 (200 mL) and the organic phase was washed with dilute Ma2C03 solution, water, and brine. The 

organic phase was dried over Na2SCh. The solvent was evaporated and the crude product was 

purified by chromatography on silica using ethyl acetate to afford the title compound (0.5 g, 54 

%). 

20 1H-NMR (400 MHz, CDCb): 5 - 4.33 (m, 2H), 6.35 (dd, 1H), 6.38 (d, 1H), 6.99 (dd, 1H), 7.71 (d, 

1H). 
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Steo A 

To a solution of commercially available 3-cyano-7--azaindo!e (.2 g, 13.9 mmol) in 

tetrahydrofurane (150 ml) was added m-chloro perbenzoic acid. The reaction mixture was 

5 stirred at room temperature for 16 h. The precipitate was filtered off and dried to afford the title 

compound (1.89 g, 86 %). 

1H-NMR (400 MHz. DMSO-d6): 5 = 7.26 (d, 1H), 7.74 (d, 1H), 8.30 (d, 1H), 8.40 (s, 1H) 

A suspension of the title compound from Step A above (1.89 g, 11.8 mmol) in dry acetonitrile 

(15 ml) was added dimethyisuifats (1.5 g, 11.8 mmol) and the reaction mixture was heated at 

80 "C overnight. The dear solution was cooled to room temperature and transferred info three 5 

15 ml tubes. Then a 7 M solution of ammonia in methanol (5 ml) was added to each tube. The 

sealed tubes were heated at 70 C for 48 h. The reaction mixture was concentrated under 

reduced pressure and the residue was crystallized from ethyl acetate and n-heptane to afford 

the title compound (0.9 g, 48 %). 

20 1H-NMR (400 MHz, CDCI3): 8 = 3.33 (br-s, 2H), 6.00 (s, 1H), 6.42 (d, 1H), 7.64 (d, 1H), 7.83 (s, 

1H) 

Preparative Example 5 

30 To a solution of commercially available 6-bromoindole (0.5 g, 2.55 mmol) in tetrahydrofurane 

(20 ml.) was added sodium hydride (0.095 g, 3.22 mmol) portionwise at room temperature. The 

10 Step B 

25 

Step A 
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suspension was stirred at room temperature for 10 minutes and triisopropylsiiyi chloride (0.489 

g, 2.55 mrnol) was added slowly. The reaction mixture was stirred at room temperature for 30 

minutes. The reaction mixture was quenched with water and the solvent was removed under 

reduced pressure. The residue was dissolved in ethyl acetate (150 ml) and washed with water, 

5 brine and dried over Na2S04. The solvent was removed under reduced pressure to give a 

residue, which was then purified by silica gel column chromatography (ethyl acetate/ n-heptane 

25/75} to afford the title compound (0.890 gp 99 %}. 

1H~NMR {400 MHz, CDCi0): 6 = 1.17 (d, 18H), 1.68-1.71 (m, 3H), 6.61 (d, 1H), 7.22-7.24 (m, 

10 2H), 7.51 (d, 1H), 7.65 (s, 114) 

15 TIPS 
Step A 

To a solution of commercially available 6-bromoindole (2.5 g, 12.7 mrnol) in methanol (15 ml) 

was added a solution of 25 % sodium rnethoxide in methanol (2 ml) and the reaction mixture 

20 was heated at 80 C for 2 days. Then, the reaction mixture was concentrated to 1/3 of its volume 

and poured into ice water (100 mL) and extracted with ethyl acetate (3 x 100 ml). The organic 
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phase was washed with water, brine and dried over Na2S04. The solvent was removed under 

reduced pressure to give the crude product, which was then purified by column chromatography 

on silica (ethyl acetate/n-heptane (20/80)) to afford the title compound (3.5 g, 72 %). 

5 {400 MHz, CDGI3): 5 - 1.50 (s, 9H), 2.56 (m, 2H), 3.67 (t, 2.H), 4.13 (d, 2H), 6.11 (s, 

1H), 7.15 (d, 1H), 7.24 (d, 1H), 7.53 (d, 1H), 7.73 (d, 1H), 8.16 (s, 1H) 

Step 8 

10 To a solution of the title compound from Step A (1.5 g, 3.97 mmol) in methanol (25 rnL) was 

added triethyl amine (0.8 g, 7.94 mmol) and the mixture was degassed. Then, platinum(IV)-

oxide (0,18 g, 0.79 mmol) was added to the reaction mixture, followed by evacuation and back 

filling with hydrogen gas. The procedure was repeated for 2-3 times and the reaction mixture 

was kept under a hydrogen atmosphere overnight. Then, the reaction mixture was filtered off 

15 through a celite pad. The filtrate was concentrated and dissolved in ethyl acetate (200 mL) and 

the organic phase was washed with water, brine and dried over Na2S04. The solvent was 

removed under reduced pressure to give the crude product, which was then purified on a silica 

ge! column to afford the title compound (0.95 g, 63 %), 

20 1H-NMR (400 MHz, CDCi3): 6 = 1.48 (s, 9H), 1,64 (m, 2H), 1.99-2.02 (m, 2H), 2.86-2.91 (m, 3H), 

4.11-4.22 (m, 2H), 6.93 (d, 1H), 7.21 (dd, 1H), 7,48 (d, 1H), 7.51 (d, 1H), 8.09 (s, 1H) 

Steg_C 

25 To a solution of the title compound from Step B above (0.7 g, 1.84 mmol) in tetrahydrofurane 

(10 mL) was added sodium hydride (0.088 g, 3.68 mmol) and the suspension was stirred for 10 

minutes. Then triisopropyisily! chloride (0.353 g, 1.84 mmol) was added. The reaction mixture 

was stirred for 30 minutes. The reaction mixture was poured in ethyl acetate (200 mL) and 

washed with water, brine and dried over Na2S04. The solvents were removed under reduced 

30 pressure to yield the crude product, which was then purified on a silica gel column using ethyl 

acetate/n-heptane (5/95 to 50/50) to afford the title compound (0.9 g, 91 %). 

Vl-NMR (400 MHz, CDC13): 5 = 1.13 (d, 18H), 1.48 (s, 9H), 1.62-1.66 (m, 5H), 1.99-2.04 (m, 

2H), 2.88-2.92 (m, 3H), 4.21-4.23 (m, 2H), 6.92 (s, 1H), 7.18 (dd, 1H), 7.45 (d, 1H), 7,58 (d, 1H) 
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To a solution of commercially available 6-bromo-4-aza-indoie (3 g, 15.3 mmol) and 1-Boc-4-

piperidone (3.8 g, 19 mmol) in methanol (30 mL) was added a solution of 25 % sodium 

10 mefhoxide in methanol (4 ml..., 18.5 mmol). The reaction mixture was then stirred at 80 C for 3 

h. At this time the reaction mixture was cooled to room temperature, poured into ice water (20 

ml) and extracted with ethyl acetate (350 mL). The organic phase was washed with water, and 

brine solution. The organic phase was dried over Na2S04 and the solvent was removed under 

reduced pressure to yield the crude product, which was then purified on silica gel column to 

15 afiOio tne title compound (3 g, 52 %). 

'H-NMR (400 MHz, CDCI3): O - 1.60 (s, 3H), .2.55 (t, 1H), 2.66 (m, 2H), 3.81 (m, 2H), 4.27 (d, 

2H), 7.22 <s,1H), 7.44 (d, 1H), 7.91 (d, 1H), 8.63 (d, 1H), 8.97 (s, 1H) 
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Step B 

To a solution of the title compound from Step A above (0.45 g, 1.19 mmol) in methanol (15 ml) 

was added triethylamine (54 mg, 0.53 mmol) and the mixture was degassed. After the addition 

5 of p!atinum(IV)-oxide (0.062 g, 0.185 mmol), the reaction mixture was evacuated and back filled 

with hydrogen gas (repeated two more times). The reaction mixture was stirred under a 

hydrogen atmosphere for 16 h. The reaction mixture was filtered off through ceiite and the 

filtrate was concentrated. The residue was then purified on a silica gel column using ethyl 

acetate/n-heptane (10/90) to afford the title compound (0.185 g, 42 %). 

10 
1R-NMR (400 MHz, CDCfs): 5 = 1.50 (s, 9H), 1.69 (m, 2H), 2.15 (m, 2H), 2.97 (m, 2H), 3.23 (m, 

1H), 4.22 (m, 2H), 7.18 (d, 1H), 7.82( d, 1H), 8.26 (brs, 1H), 8.51 (d, 1H) 

Step C 

15 

To a solution of the title compound from Step B above (0.110 g, 0.28 mmol) in tetrahydrofurane 

(5 ml) was added sodium hydride (0.014 g, 0.56 mmol). The suspension was stirred at room 

temperature for 10 minutes. After the addition of triisopropyisilyl chloride (0.055 g, 0.28rnmol), 

the reaction mixture was stirred at room temperature for 30 minutes. At this time, the reaction 

20 mixture was quenched with water, poured into ethyl acetate (150 ml), washed with water and 

brine solution. The organic phase was separated, dried over Na2S04 and the solvent was 

evaporated under reduced pressure. The crude product was purified on a silica gel column to 

afford the title compound (0.105 g, 70 %), 

25 1H-NMR (400 MHz, CDCI3): 5 = 1.13 (d, 18H), 1.47 (s, 9H), 1.63-1.64 (m, 5H), 2.04-2.12 (m, 

2H), 2.90-2.95 (m, 2H), 3.16-3.20 (m, 1H), 4.20-4.21 (m, 2H), 7.15 (s, 1H), 7.82 (d, 1H), 8.45 (d, 

1H) 
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Preparative Example 8 

Step A 

5 

To a solution of commercially available 5-bromo-7-azaindole (3 g, 15.2 mmol) and 1-Boc-4-

piperidone (4.2 g, 21.1 mmol) in methanol (25 mL) was added a solution of 25 % sodium 

methoxide in methanol (4 mL, 18.5 mmol). Then, the reaction mixture was stirred at 80 °C for 2 

days. The reaction mixture poured in ethyl acetate (350 mL) and washed with water, and brine 

10 solution, The organic phase was dried over Na2S04 and the solvent was removed under 

reduced pressure to yield the crude product, which was then crystallized from an ethyl 

acetate/n-heptane mixture to afford the title compound (4.2 g, 73 %). 

1H-NMR (400 MHz, CDCI3): 5 « 1.52 (s, 9H), 2.55 (s, 2H), 3.70 (t, 2H), 4.16 (m, 2H), 6.11 (s, 

15 1H), 7.32 (s, 1H), 8.32 (d, 1H), 8.38 (d, 1H), 9.40 (brs, 1H-}-

Step B 

To a stirred solution of the title compound from Step A above (3.2 g, 8,4 mmol) in 

20 tetrahydrofurane was added sodium hydride (0.3 g, 12.6 mmol) and the suspension was stirred 

at room temperature for 10 minutes. Then triisopropylsilyl chloride (1.62 g, 8.4 mmol) was 

added slowly. The reaction mixture was stirred at room temperature for 2 h. At this time, the 

92 



WO 2011/128455 PCT/EP201 1 /056068 

reaction mixture was quenched with water and concentrated under reduced pressure. The 

residue was dissolved in ethyl acetate (250 mL) and washed with water and brine solution. The 

organic phase was dried over Na2S04. The removal of solvent yielded the crude product, which 

was purified on a silica gel column to afford the title compound (3.3 g, 75 %). 

5 
1H-NMR (400 MHz, CDCI3): 5 - 1.13 (d, 18H), 1.52 (s, 9H), 1.83 (m, 2H), .2.50 (s, 2H), 3.51 (s, 

2H), 3.71 (m, 2H), 4.16 (s, 2H), 7.04 (s, 1H), 7.26 (s,1H), 8.22 (s, 1H), 8.30 (dd, 1H) 

Step C 

10 

To a solution of the title compound from Step B above (1.63 g, 3.0 mmol) in methanol (20 mL) 

was added triethylamine (0.6 g, 6.0 mmol). The mixture was degassed and platinurn(IV)-oxide 

(0.14 g, 0.6 mmol) was added. Then the flask was evacuated twice and back filled with 

hydrogen gas. The reaction mixture was stirred under a hydrogen atmosphere for 16 h. The 

15 heterogeneous reaction mixture was filtered off through ceiite. The filtrate was concentrated 

under reduced pressure to give the crude product, which was purified on a silica gel column to 

afford the title compound (0.240 g, 50 %). 

1H-NMR (400 MHz. CDC!3): 5 - 1.11 (d, 18H), 1.49 (s, 9H), 1.76-1.86 (m, 7H), 2.17-2.22 (rn, 

20 2H), 3.23 (rn, 2H), 3.88-3.90 (rn, 2H), 7.07 (s, 1H), 8.21 (d, 1H), 8.2.7 (d, 1H) 
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HPS 
Step A 

5 

To a solution of commercially available 5-hromoindoie (3.5 g, 17.9 mmol) in methanol (50 mi.) 

was added 1-Boc-4-piperidone (5.1 g, 25.6 mmol) and a solution of 25 % sodium rnethoxide in 

methanol (8 ml, 37 mmol) and the reaction mixture was heated at 80 C for 2 days. The 

reaction mixture was filtered off. The solid was washed twice with ethyl acetate and dried under 

10 vacuum to give the title compound (3 g). The filtrate was diluted with ethyl acetate (250 mL) and 

washed with water, brine and dried over Na2S04. The solvent was removed under reduced 

pressure to yield the crude product, which was purified on a silica ge! column to afford additional 

title compound (2.9 g). The combined yield was 5.9 g, 86 %. 

15 1H-NMR (400 MHz, CDCk): 8 = 1.52 (s, 9H), 2.55 (m, 2H), 3.69 (t, 2H), 4.16 (s, 2H), 6.12 (s, 

1H), 7.19 (s, IN), 7.26-7.33 (m, 2H), 8.01 (s, 1H), 8.29 (br-s, 1H) 

Step B 

20 To a degassed solution of the title compound from Step A above (1.8 g, 4.7 mmol) in ethyl 

acetate (50 mL) was added platinum(iV)-oxide (0.2 g, 0.88 mmol). The reaction mixture was 

evacuated and back filled with hydrogen gas. The procedure was repeated twice and the 
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reaction mixture was kept under a hydrogen atmosphere at room temperature overnight. The 

reaction mixture was filtered off through ceiite, and the filtrate was concentrated. The crude 

product was purified on a silica gel column using ethyl acetate/n-heptane (10/90 to 50/50) to 

afford the title compound (0.75 g, 42 %}. 

5 
1H-NMR (400 MHz, CDCI3): 6-1.52 (s, 9H), 2.04 (m, 2H), 2.91 (m, 3H), 3.75 (m, 2H), 4.23-4.29 

(m, 2H), 6.98 (s, 1H), 7.28 (m, 2H), 7.76 (s, 1H), 8.11 (s, 1H) 

Step C 

10 

To a solution of the title compound from Step B above (0.6 g, 1.58 mmoi) in tetrahydrofurane 

(20 ml) was added sodium hydride (0.056 g, 2.37 rnmoi), and the suspension was stirred at 

room temperature for 10 minutes. Then triisopropylsilyl chloride (0.34 g, 1.58 mmoi) was added 

and the mixture was stirred for 1 h at room temperature. The reaction mixture was quenched 

15 with water and concentrated. The residue was dissolved in ethy! acetate (100 ml.), washed with 

water and brine solution. The organic phase was dried over Na2SO,3 and the solvent was 

removed under reduced pressure to yield the crude product, which was purified on a silica gel 

column using ethyl acetate/n-heptane (10/90) to afford the title compound (0.6 g, 70 %). 

20 1H-NMR (400 MHz, CDCI3): 5 = 1.13 (d, 18H), 1.51 (s, 9H), 1.65-1.66 (m, 5H), 2.01-2.05 (m, 

2H), 2.89-2.94 (m, 3H), 4.25- 4.26 (m, 2H), 6.98 (s, 1H), 7.23 (dd, 1H), 7.34 (s, 1H), 7.36 (s, 

1H), 7.72 (s, 1H) 
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Step A 

To a solution of title compound from Preparative Example 9 Step B (0. 625 g, 1.64mrnoi) in THF 

(10 ml) was added NaH (0.059 g, 2.4mmol). The suspension was stirred for 5 minutes. Then 

5 methyliodide (0.346 g, 2.46 mmol) was added slowly. The the reaction mixture was stirred at 

room temperature for 1 h. Then, the reaction mixture was poured into ethyl acetate (150 ml.) 

and washed with water and brine. The organic phase was dried over Na2S04.The solvent was 

concentrated under reduced pressure, and the crude product was purified on silica ge! column 

(20- 50%; EtOAC to heptane) to give the title compound (0. 485 g, 75 %). 

1H-NMR (400 MHz, COCi3): 5 = 1.51 (s, 9H), 1.61-1.65 (m, 2H), 1.99-2.02 (rn, 2H), 2.87-2.95 

(m, 3H), 3.74 (s, 3H), 4.24- 4.25 (m, 2H), 6.82 (s, 1H), 7.16 (d, 1H), 7.32 (d, 1H), 7.74 (s, 1H) 

To a solution of title compound (500 mg, 0.1.31mmol) in THF (10 ml) was added NaH (63mg, 

2.6 mmol) and the suspension was stirred for 5min. Methyl iodide (185 nig, 0,1.31 mmol) was 

added and the reaction mixture was stirred for SOrnin. Then, the reaction mixture was quenched 

20 with water and extracted with ethyl acetate (50ml x 3). The organic phase washed with brine 

and dried over Na2S04 and solvent was removed under reduced pressure. The crude product 

was purified on silica gel column (EtOAc: heptane; 20:30) to give the title compound (485mg, 

94%). 

14 NMR (400 MHz, GDCh) 5 7.50-7.46 (m, 2H), 7.21 (dd, J = 8.4, 1.7 Hz, 1H), 6.80 (s, 1H), 4.25 

25 (s, 2H), 3.73 (s, 3H), 2.99-2.87 (m, 3H), 2.03-1.99 (m, 2H), 1.67-1.63 (m,2H), 1.51 (s, 9H). 

10 

Preparative Example 11 

15 
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Preparative Exarng. 

Br 

NaOftte, M&OH 
Step A 

EtOAc 
Step C TIPS 

Step A 

To a solution of 5-brornoindoie (5 g, 25.3 mmoi), and 1 -rnethylpiperidin-4-one (4.3g, 38.2 mmol) 

in methanol (50 ml) was added (28%) NaOMe in methanol (10 nil) and the reaction mixture 

was heated at 90 for 2 days. The product was precipitated, was filtered off and dried under 

vacuum to give the title compound (6.3 g, 85 %). 

'H-NMR (400 MHz, CDCI3): 2.28 (s, 3H), 2.55 (m, 2H), 3.04 (d, 2H), 3.34 (m, 2H), 6.07 (s, 1H), 

7.21 (d, 1H), 7.35 (d, 1H), 7.45 (s, 1H), 7.92 (s, 1H) 

15 To a solution of title compound from Step A above (0.5 g, 1.72 mmol) in THF (100 mL) was 

added sodium hydride (0.1 g, 4,28 mmoi) portionwise and the suspension was stirred at room 

temperature for 10 minutes. Then triisoproyptsilyl chloride (0.33 g, 1.72 mmol) was introduced 

slowly and the reaction mixture was stirred at room temperature for 10 minutes. The reaction 

mixture was quenched with water and the solvent was removed. The residue was dissolved In 

20 ethyl acetate (150 mL). The organic phase was washed with water and brine and was dried over 

NasSCu. The solvents were removed and the residue was purified on a silica gel column 

(methanol to EtOAc 10% to 20%) to give the title compound (0.498 g, 65 %). 

"'H-NMR (400 MHz, CDCI3): 5 = 1.13 (d, 18H), 1.67-1.69 (m, 3H), 2.45 (s, 3H), 2.64 (brs, 2H), 

25 2.72 (t, 2H), 3.19 (s, 2H), 6.12 (s, 1H), 7.18 (s, 1H), 7.23 (d, 1H), 7.34 (dt 1H), 7.98 (s, 1H) 

A solution of title compound from Step B above (0.490 g, 1.09 mmoi) in ethyl acetate (50 mL) 

30 was degassed and piatinum(IV)-oxide was added (0.150 g, 0.67 mmol). The reaction mixture 

Step B 

Step C 
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was evacuated and back filled with hydrogen gas. The procedure was repeated 2-3 times and 

the reaction mixture was stirred under a hydrogen atmosphere overnight. The reaction mixture 

was filtered through an aceiite pad. The filtrate was concentrated and dissolved in ethyl acetate 

(200 ml). The organic phase was washed with water and brine and dried over Na2S04. The 

5 solvent was removed under reduced pressure to give the crude product, which was then purified 

on silica gel column (MeOH to ethyl acetate 5% to 12%) to afford the title compound (0.15 g5 30 

%). 

1H-NMR (400 MHz, CDCi3}: 5 = 1.12 (d, 18H), 1.62-1.69 (m, 3H), 2.0-2.12 (m, 4H), 2.47 (t, 2H), 

10 2.56 (s, 3H), 2.81-2.89 (m, 1H), 3.24 (d, 2H), 7.03 (s, 1H), 7.23 (d, 1H), 7.34 (d, 1H), 7.70 (s, 

1H) 

Preparative Example 13 

15 

To'a solution of 6-bromoindole (3 g, 15.3 mmol), and 1-methyipiperidin-4-one (3.4 g, 30.6 mmoi) 

20 in methanol (50 niL) was added (28%) NaOMe in methanol (10 mL) and the reaction mixture 

was heated at 90 C for 2 days. The precipitated product was filtered off and dried under 

vacuum to afford the title compound (4.1 g, 91 %). 

1H-NMR (400 MHz, CDCI3): 8 = 2.28 (s, 3H), 2.51-2.56 (m, 4H), 3.03 (s, 2H), 6.1 (s, 1H), 7.14 

25 (d, 1H), 7.41 (s, 1H), 7.56 (s, 1 H); 7.74 (d, 1H) 

Step B 

To a solution of title compound from Step A above (2 g, 6.8 mmol) in THF/dioxane (100 mL/10 

30 mL) was added sodium hydride (0.25 g, 10.3 mmol) portlonwise and the suspension was stirred 
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at room temperature for 10 minutes. Then, triisopropylsilyi chloride (1.3 g, 6.8 rnmol) was 

introduced slowly and the reaction mixture was stirred at room temperature for 10 minutes. The 

reaction mixture was quenched with water and the solvent was removed, and the residue was 

dissolved in ethyl acetate (200 ml_). The organic phase was washed with water and brine and 

5 was dried over Na2S04. The solvents were removed and the residue was purified on silica gel 

column (methanol to EtOAc 5% to 20%) to afford the title compound (2,9 g, 95 %). 

1H-NMR (400 MHz, CDCi3): 8 - 1.12 (d, 18H), 1.61-1.69 (m, 3H), 2.41 (s, 3H), 2.61 (brs, 2H), 

2.69 (t, 2H), 3.15 (d, 2H), 6.11 (s, 1H), 7.13 (s, 1H), 7.21 (d, 1H), 7.58 (s, 1H), 7.69 (d, 1H) 

10 

Step C 

A solution of the title compound from Step B above (2.8 g, 6.2 mrnol) in ethyl acetate (50 mL) 

was degassed and platinum(!V)-oxide was added (0.18 g, 0.79 rnmol). Then, the reaction 

15 mixture was evacuated and back filled with hydrogen gas. The procedure was repeated for 2-3 

times and the reaction mixture was stirred under a hydrogen atmosphere overnight. Then, the 

reaction mixture was filtered off through a celite pad. The filtrate was concentrated and the 

residue was dissolved in ethyl acetate (200 ml). The organic phase was washed with water and 

brine and was dried over Na2S04. The solvent was removed under reduced pressure to give the 

2.0 crude product, which was then purified on silica gel column (methanol to ethyl acetate 5% to 

12%) to afford the title compound (2.3 g, 85 %). 

1H-NMR (400 MHz, CDCI3): 8 = 1.13 (d, 18H), 1.61-1.69 (m, 3H), 1.84-1.88 (m, 2H), 2.03-2.06 

(m, 2H), 2.16 (t, 2H), 2.37 (s, 3H), 2.78 (tt, 1H), 2.99 (d, 2H), 6.97 (s, 1H), 7.19 (d, 1H), 7.47 (d, 

25 1H), 7.59 (s, 1H) 

30 
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1. C6HsCOBr 
HMDS, toluene 

2. NaOH, MeOH 
Step D 

Step A 

5 

To a solution of commerciaiiy available 7-azaindoie (2 g, 16.8 mmol) in methanol (20 ml.) were 

added 1-{f-butoxycarbonyl)-4-piperidone {6.75 g, 34 mmol) and 25 % methanol solution of 

sodium methoxide (21.6 ml., 100 mmol) and the solution was heated under reflux for 2.5 h. The 

reaction solution was poured into 50 ml of ice water, extracted with ethyl acetate and the 

10 organic layer was washed with water, dried and concentrated. The resulting residue was 

crystallized from n-hexane/ethyl acetate to give the compound (3.4 g, 67%). 

1H-NMR (400 MHz, CDCi3); 5 = 1.46 (s, 9H), 2.56 (brs, 2H), 3.68 (t, 2H), 4.13 (d, 2H), 6.13 (s, 

1H), 7.12 (dd, 1H), 7.34 (s, 1H), 8.20 (dd, 1H), 8.31 (dd, 1H), 11.28 (brs, 1H). 

15 MS (ESI); m/z = 299.94 (MH+) 

Step B 

To a solution of the title compound from Step A above (1 g, 3.34 mmol) in 65 mi of methanol 

20 were added 1 ml of acetic acid, followed by 500 mg of 10% Pd/C. The mixture was stirred under 

hydrogen atmosphere for 48h. The catalyst was fiitered through Celite and the solvent was 

removed under reduced pressure. The obtained residue was dissolved in ethyl acetate and 

washed with aqueous solution of NaHC03. The organic phase was evaporated to give a 
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yellowish compound which was purified using the Biotage flash chromatography system (ethyl 

acetate/n-heptane: 20 to 66%) to afford a yellowish compound (0.92 g, 91%). 

1H-NMR (400 MHz, CDCi3): 5 = 1.47 (s, 9H), 1.63-1.75{m, 3H), 1.99-2.04 (m, 2H), 2.86-2.99 (m, 

5 3H), 4.24 (brs, 2H), 7.07 (rn, 2H), 7.95 (d, 1H), 8.32 (brs, 1H), 9.57 (brs, 1H). 

MS (ESI); m/z ~ 301.97 (MH+) 

Step C 

10 m-Chloroperbenzoic acid (0.568 g, 1.69 mmoi) was added to a cold solution (0°C) of the title 

compound from Step B above (0.51 g, 1.69 mmoi) in 20 ml. of dichioromethane. The reaction 

mixture was warmed to room temperature and then stirred for 12 h. A saturated aqueous 

solution of sodium bicarbonate was added to the reaction mixture and extracted with 

dichioromethane. The organic phase was dried over anhydrous sodium sulfate, filtered and then 

15 concentrated. The obtained residue was purified using the Biotage flash chromatography 

system (methanol/dichloromethane: 3 to 10%) to afford a white compound (0.4 g, 74%). 

1H-NMR (400 MHz, CDC!3): 5= 1.47 (s, 9H), 1.61-1.65 (m, 2H), 1.96 (d, 2H), 2.86-2.90 (m, 3H), 

4.21 (brs, 2H), 7.02 (t, 1H), 7.16 (s, 1H), 7.68 (d, 1H), 8.18 (d, 1H). 

20 MS (ESI); m/z = 317,96 (MH+) 

Step D 

To a solution of the title compound from Step C above (0.38 g, 1.19 mmoi) in 24 ml of toluene, 

25 were added simultaneously hexamethyldisilazane (0.25 mL, 1.19 mmoi) dissolved in 12 mL of 

toluene and benzoyl bromide (0.42 ml, 3.59 mmoi) in 14 ml of toluene. The reaction mixture was 

stirred at room temperature for 12 h. The residue obtained after solvent evaporation was 

dissolved in 10 ml of methanol and treated with 3.5 ml of 1M sodium hydroxide solution. After 

stirring for 2 hours, a saturated aqueous solution of citric acid (10 mL) was added. The aqueous 

30 phase was extracted with ethyl acetate (100 mL). The organic phase was washed with sodium 

bicarbonate and water and was then dried. The residue obtained after solvent removal was 

purified using the Biotage flash chromatography system (methanol/dichloromethane: 1 to 5%) to 

give a white compound (0.185 g, 40 % for two steps). 
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1H-NMR (400 MHz, CDCI3): 5 = 1.48 (s, 9H), 1.63-1.67(m, 2H), 1.97 (d. 2H), 2.84-2.90 (m, 3H), 

4.22 {d, 2H), 6.96 (s, 1H), 7.14 (d, 1H), 7.69 (d, 1H). 

MS (ESI); m/z = 381.85 (MH+) 

The title compound from Step D above (0.1 g, 0.263 mmol) was dissolved in N,N'~ 

dimethyiformamide (6 ml) and the solution was cooled to 0 °C. At 0 °C sodium hydride 95% 

(0.007 g, 0.289 mmol) was added in portions. After the addition was completed the mixture was 

10 stirred at room temperature for 1 hour. Then triisopropylsiiyichloride (0.06 mL, 0.289 mmoi) was 

added and the mixture was stirred at room temperature for 19 h. The mixture was diluted with 

water (50 mL). The aqueous phase was extracted with ethyl acetate. The organic phase was 

separated, dried over Na2S04! filtered and the solvents were removed. The residue was purified 

by chromatography on silica using methanoi/dichloromethane: 1 to 5% to afford the title 

15 compound as a white soiid (0.1 g, 71 %). 

1H-NMR (400 MHz, CDCI3): 8 = 1.10-1.11 (m, 18H), 1.66 (s, 9H), 1.67-1.63 (m, 2H), 1.80-1.73 

(m, 3H), 1.97 (d, 2H), 2.90-2.84 (m, 3H), 4.22 (d, 2H), 6.96 (s, 1H), 7.14 (d, 1H), 7.69 (d, 1H). 

MS(ESi); m/z = 537.95 (MH+) 

To a solution of the title compound from Preparative Example 14 Step D (1 g, 2.63 mmol) in dry 

tetrahydrofuran (25 ml) was added at 0°C sodium hydride 60% (0.111 g, 2.89 mmoi) 

portionwise. The mixture was stirred at room temperature for 30 min then methyl iodide (0.491 

30 mi, 7.89 mmoi) was added. Upon completion, which was checked by TLC plate, the solution 

was concentrated to dryness. The residue was purified by flash chromatography in 

5 Step E 

20 

Preparative Example 15 

25 

Step A 
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ethylacetate/n-heptane 15% to 40% to give the compound as a white solid (0.984 g, 95 %). 

MS (ESI); m/z = 394.48/396.48 (MH+) 

5 Step B 

To a solution of the title compound from Step A above (0.688g, 1.745 mmoi) in dichloromethane 

(50 mi) was added hydrogen chloride 2 M in diethyl ether (8.72 ml, 17.45 mmoi). The resulting 

mixture was stirred at room temperature for 12 h. The reaction mixture was concentrated to 

dryness to afford a beige solid compound (0.654g, 99%). 

10 
MS (ESt); m/z - 294.60/296,60 (MH+) 

Step C 

To a solution of the title compound from Step B above (0.654 g, 2.223 mmoi) in MeOH (50 mi) 

15 was added triethylamine (0.781 ml, 5.56 mmoi), formaldehyde solution (0.196 ml, 2.445 mmoi) 

and sodium triacetoxyborohydride (0.565 g, 2.67 mmoi) sequentially. The resulting mixture was 

stirred at room temperature for 12 h. The mixture was concentrated to dryness, and then the 

residue was diluted with water and ethyl acetate. An extraction was performed with NaOH 1 M 

and brine. The organic layers were collected, dried over Na2SCh, filtered and concentrated to 

20 dryness to lead to the expected compound as a yellowish solid (0.41 ig, 60%). 

1H-NMR (400 MHz, CDC!3): 5= 1.81 (t, J=11.6Hz, 2H); 1.96 (d, J«11.6Hz, 2H); 2.08 (t, 

J=11.2Hz, 2H); 2.33 (s, 3H); 2.71 (t, J=11.2Hz, 2H); 2.96 (d, J=9.6Hz, 2H); 3.80 (s, 3H); 6.88 (s, 

1H); 7.08-7.19 (m, 2H); 7.69-7.83 (m, 1H) 

25 MS (ESI); m/z = 308.59/310.59 (MH+) 

Preparative example 1 
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Step A 

To a solution of titie compound (220mg, 0.55 mmol) in MeOH (3 ml) was added 3N HCI in 

MeOM {0.5mL) and stirred the reaction mixture for overnight. The solvent was removed under 

reduced pressure to give the title compound (180mg. 98%). 

5 

Step B 

To a solution of compound (220mg, 0.75mmol) in MeOH (5 mi) was added NaCNBH3 ( 200mg, 

3.1 mmol). The reaction mixture was stirred for overnight. The solvent was removed and the 

crude product was purified on a silica gel column using Biotage isolera One purification system 

10 employing an MeOH/DCM gradient (1/99 => 5/95) to afford the title compound (92 mg, 30%). 

1H~NMR (400 MHz, CDCI3): 7.46 (m, 2H), 7.20 (s, 1H), 6.89 (s, 1H), 3.72 (s, 3H), 3.48 (s, 3H), 

2.94 (m, 1H), 2.68-2.63 (m, 3H), 2.21-2.04 (m, 5H). 

MS (ESI): rn/z ~ 307.6 (M+H). 

Preparative Example 17 

20 

Doc 
N. r\ / 

HCI in diethylether V HCHO, MaBH(GAc)3, NEt3 —' TIPSCl, NaH 

X % V DCiVI A Xj Mfi0H j 1) THF l j ) 
T S'ep A Br N 8 Step B Br^N^j step C 

Step A 

To a solution of the title compound from Preparative Example 14 Step D (0.500 g, 1.315 mmol) 

in dichioromethane (10 ml) was added hydrogen chloride 2 M diethyl ether (3.29 ml, 6.57 

mmol). The resulting mixture was stirred at room temperature for 12 h. After completion the 

25 slurry was concentrated to dryness to give the compound as a beige solid (0.443g, 95%). 

MQ — OPH rofooo /r>/u_i+\ n/io (L.OI ), 11 tiZ — ZoU.sjU/.'_u^:..a,X uvn i j 

Step B 

30 To a solution of the title compound from Step A above (0.443 g, 1.255 mmol) and triethylamine 

(0.353 ml, 2.509 mmol) in methanol (5 ml) was added formaldehyde solution (0.121 ml, 1.506 
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mrnoi) then sodium triacetoxyborohydride (30.99 g, 1.882 mmol). The resulting mixture was 

stirred at room temperature for 12 h. The mixture was concentrated to dryness, arid then the 

residue was diluted with water and ethyl acetate. An extraction was performed with NaOH 1M 

and brine. The organic layers were collected, dried over Na2S04, filtered and concentrated to 

5 dryness to lead to the expected compound as a white solid (0.328g, 89%). 

MS (ESI); m/z = 294.59/296.59 (MH+) 

Step C 

10 To a solution of the title compound from Step B above (0.328 g. 1.115 mmol) in dry 

tetrahydrofuran (10 mi) was added sodium hydride 60% (0.045 g, 1.171 mmol) portionwise. The 

resulting mixture was stirred at room temperature for 30min then triisopropylsilyi chloride (0.255 

ml, 1.204 mmol) was added. The reaction mixture was further stirred at room temperature for 

3h. The reaction mixture was concentrated to dryness then the residue was purified by fiash 

15 chromatography in DCM/MeOH 97:3 to 90: 10 to afford the expected compound as a white 

amorphous solid (0.184 g, 37 %). 

1H-NMR (400 MHz, CDCi3): 5= 1.00-1.23 (s, 18H); 1.69-1.87 (ffl, 3H); 1.95-2.12 (m, 4H); 2.25-

2.40 (rn, 2H); 2.47 (s, 3H); 2.70-2.89 (m, 1H); 3.08-3.23 (m, 2H); 6.99 (si, 1H); 7.08-7.17 (m, 

20 1H); 7.67-7.79 (m, 1H) 

MS (ESI); m/z = 450.63/452.63 (MET) 

25 

30 
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Commercially available 6-nitroindoie (2.15 g, 13.27 rnmol) was dissolved in methanol (10 ml) 

and commercially available N-Boc-4-piperidone (3.93 g, 19.8 mmol) was added. After the 

addition of a 25 %-solution of sodium methoxide in methanol (8.22 m!_, 38 mmol), the mixture 

was heated at -100 X in a sand-bath overnight The mixture was diluted with ethyl acetate 

10 (150 ml) and washed with saturated sodium bicarbonate (40 ml) and brine (40 mL). The 

organic phase was separated, dried over Na2SCu, filtered and the solvents were removed. The 

residue was purified by chromatography on silica using ethyl acetate/n-heptane (40/60) to elute 

starting material followed by ethyl acetate/n-heptane (60/40) to afford the title compound as a 

yellow solid (2,56 g, 56 %). 

15 
1H-NMR (400 MHz, DMS06): 8 = 1.39 (s, 9H), 2.48-2.51 (m, 2H), 3.54 (t, 2H), 4.00-4.04 (m, 

2H), 6.16-6.19 (m, 1H), 7.84-7.90 (m, 2H), 7.98 (df 1H), 8.31 (st 1H), 11.8 (br-s, 1H) 

20 
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Step B 

To a solution of the title compound from Step A above (2.2 g, 6.3 mrnoi) in tetrahydrofurane (50 

ml) was added sodium hydride (0.18 g, 7.56 mrnoi). The black suspension was stirred for 10 

5 minutes, and then triisopropylsiiyl chioride (1.24 g, 6.3 mmo!) was added. The reaction mixture 

was stirred at room temperature for 1 h. At this time, the reaction mixture was quenched with 

water and concentrated. The resulting residue was dissolved in EtOAc (300 mL) and washed 

with water and brine. The organic phase was dried over NajSCp and the solvent was 

evaporated under reduced pressure to afford the crude product, which was then purified on a 

10 silica gel column to afford the title compound (1.5 g, 46 %). 

1H-NMR (400 MHz, CDCi3): 8 = 1.17 (d,18H), 1.52 (s, 9H), 1.73-1.79 (m, 3H), 2.59 (s, 2H), 3.72 

(t, 2H), 4.17 (s, 2H), 6.16 (s, 1H), 7.46 (s, 1H), 7.88 (d, 1H), 8.06 (d, 1H), 8.47 (s, 1H) 

MS (ESI) rn/z: 500 (MM) 501 (M+2H). 

15 

Step C 

To a solution of the title compound from Step B above (1.5 g, 3.0 mmol) in ethyl acetate (50 niL) 

was added 10 % Pd/C. The mixture was degassed under vacuum and back filled with hydrogen. 

20 The reaction mixture was stirred under a hydrogen atmosphere overnight. The reaction mixture 

was filtered off and the solvent was evaporated. The residue was then purified by 

chromatography on silica using an ethyl acetate/n-heptane gradient (20/80 -> 50/50) to afford 

the title compound as a solid (0.51 g, 36 %). 

25 1H-NIViR (400 MHz, CDCI3)I 5 - 1.16 (d, 18H), 1.50 (s, 9H), 1.65-1.69 (rn, 5H), 2.02-2.05 (m, 

2H), ), 2.87-2.93 (m, 3H), 4.22-4.23 (m, 2H), 6.59 (d, 1H), 6.61 (d, 1H), 6.78 (s, 1H), 6.83 (s, 

1H), 7.39 (d, 1H) 

30 
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The title compound from Preparative Example 17 Step A (0.93 g, 2.71 mmol) was dissolved in 

A/,A/'-dimethylacetamide (10 ml) and the mixture was cooled to 0 °C. At 0 °C sodium hydride 

(0.085 g, 3.45 mmol) was added and the mixture was stirred at 0 °C for 5 minutes and then 15 

minutes at room temperature. After addition of methyl iodide (0.175 rnL, 2.72 mmol), the mixture 

10 was stirred at room temperature for 18 h. The mixture was diluted with ethyl acetate (100 ml.) 

and water (30 ml). The organic phase was separated, dried over Na2S04, filtered and the 

solvent was removed. The residue was purified using the Biotage system employing an ethyl 

acetate/n-heptane gradient (5/95 ••> 40/60) to afford the title compound as a yellow solid (0.87 g, 

90 %}. 

15 
1H~NMR (400 MHz, CDCI3): 5 = 1.54 (s, 9H), 2.55-2,60 (m, 2H), 3.70 (t, 2H), 3.90 (s, 3H), 

4.14.4.17 (m, 2H), 6.15 (s, 1H), 7.30 (s, 1H), 7.90 (d, 1H), 8.04 (dd, 1H), 8.31 (d, 1H) 

Step B 

20 

To a solution of the title compound from Step A above (0.87 g, 2.44 mmol) in ethanoi (50 ml) 

was added 10 % Pd/C catalyst (0.4 g). The mixture was degassed under vacuum and back filled 

with hydrogen. The reaction mixture was stirred under a hydrogen atmosphere overnight. The 

reaction mixture was filtered off and the solvent was evaporated. The residue was purified using 

25 the Biotage system employing an ethyl acetate/n-heptane gradient (5/95 -> 100/0) to afford the 

title compound as a pale pink foam (0.3 g, 38 %}. 

1H»NMR (400 MHz, CDCi3): 6 = 1.52 (s, 9H), 1.58-1.66 (m, 3H), 2.00 (d, 2H), 2.85-2.91 (m, 3H), 

3.64 (s. 3H), 4.15-4.27 (br-s, 2H), 6.56-6.62 (3 H), 7.40 (d, 1H) 
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Commerciaiiy available 6-nitroindole (2.15 g, 13.27 mmoi) was dissolved in methanol (15 ml) 

and commercially available N-methyl-4-piperidone (2.19 mL, 19.8 mmoi) was added. After the 

addition of a 25 %-soiution of sodium methoxide in methanol (8.22 mL, 38 mmoi), the mixture 

was heated at -100 °C in a sand-bath for 30 h. The mixture was diluted with water (100 mL) 

10 and stirred at room temperature for 10 minutes. The precipitate was collected by filtration, 

washed with methanol (25 mL) and air-dried to afford the title compound as an orange solid 

(2.47 g, 72 %). 

1H-NMR (400 MHz, DiVIS06): 5 = 2.25 (s, 3H), 2.52-2.59 (m, 4H), 3.04 (s, 2H), 8.17 (s, 1H), 7.82 

15 (s, 1 H)s 7.88 (d, 1H), 7.97 (d, 1H), 8.31 (s, 1H), 11.9 (br-s, 1H) 
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Step B 

To a solution of the title compound from Step A above (1.1 g, 4.32 mmol) in tetrahydrofurane 

(25 mL) was added sodium hydride (0.136 g, 5.5 mmol) at 0 °C, The black suspension was 

5 stirred for 5 minutes at 0 °C and 15 minutes at room temperature. Then triisopropylsily! chloride 

(0.58 ml., 4.35 mmol) was added. The reaction mixture was stirred at -85 °C in a sand-bath for 

2 h. The reaction mixture was diluted with ethyl acetate (50 mL) and washed with saturated 

bicarbonate (25 ml) and brine (25 mL). The organic phase was separated, dried over Na2S04, 

filtered and the solvents were removed to afford a mixture of the title compound and starting 

10 material. This mixture was directly used for the next step. 

Step C 

To a solution of the mixture from Step B above in ethanol (30 mL) was added 10 % Pd/C 

15 catalyst (0.4 g). The mixture was degassed under vacuum and back filled with hydrogen. The 

reaction mixture was stirred under a hydrogen atmosphere overnight. The reaction mixture was 

filtered off and the solvent was evaporated. The residue was then purified by chromatography 

on silica using dichiorornethane/methanol (9/1) to afford a mixture of the title compound together 

with a compound where the double bound had not been reduced (0.22 g). This mixture was 

20 again hydrogenated in ethanol (15 mL) using 10 % Pd/C catalyst (0.11 g) as described above. 

Filtration of the solution and evaporation of the solvent afforded the title compound as a 

colorless glass (0.2 g, 19 % for 2 steps). 

1H-NMR (400 MHz, DMSOe): 6 = 1.04-1.07 (rn, 18H), 1.59-1.69 (m 5H), 1.88 (d, 1H), 2.13-2.18 

25 (m, 2H), 2.26 (s, 3H), 2.57-2.66 (m, 2H), 2.90 (d, 2H), 4.58-4.67 (br-s, 2 H), 6.38 (d, 1H), 6.69-

6.72 (rn 2H), 7.17(6, 1H) 
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Sfeo A 

5 

Commercially available 4-amino benzoic acid (5 g, 36 mrnol) was dissolved in 1 M sodium 

hydroxide solution (40 ml, 40 mmol) and 1,4 dioxane (30 ml). After the addition of di-tert-butyi 

dicarbonate (7-35 g, 36 mmol), the mixture was stirred at room temperature over the weekend. 

The dioxane was removed in vacuo and the residue was diluted with water (100 mL). Then 

10 concentrated hydrochloric acid (-37 %) was added unitl pH~3. The precipitate was collected by 

filtration, washed with water (100 ml.) and air-dried to afford the title compound as a white solid 

(6.3 g, 72 %). 

Step B 

15 

The title compound from Step A above (0.43 g, 1.8 mmol) was suspended in tetrahydrofurane 

(10 ml) and treated with carbonyldiimidazoie (0.37 g, 2.26 mmol). The mixture was stirred at. 

room temperature for 1 h. To the clear solution was then added a 2 M solution of dirnethyiamine 

in tetrahydrofurane (2.25 mL, 4.5 mmol). Stirring was continued overnight and the solvents were 

20 removed. The residue was dissolved in ethyl acetate (50 rnL) and washed with a solution of 10 

% citric acid in water (15 mL) and brine (15 ml). The organic phase was separated, dried over 

Na2S04, filtered and the solvents were removed to afford the title compound as a colorless foam 

(0.46 g, 96 %). 

25 1H-NMR (400 MHz, CDCIg): 5 = 1.54 (s, 9H), 3.00-3.12 (m, 6H), 6.63 (br-s, 1H), 7.39-7.41 (m, 

4H) 
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The title compound from Step B above (0.46 g, 1.75 mmol) was dissolved in dichloromethane 

(2.2 mL) and treated with a 4 M solution of hydrochloric acid in 1,4-dioxane (2.2 mL. 8.8 mmol). 

5 The mixture was stirred at room temperature for 3 h and diluted with ethyl acetate (20 mL). 

Saturated aqueous sodium carbonate was then added until pH~10. The organic phase was 

separated, dried over Na2SQ4, filtered and the solvents were removed. The residue was purified 

by chromatography on silica using ethyl acetate to afford the title compound as an off-white 

solid (0.16 g, 55 %). 

10 

Vl-NMR (400 MHz, CDCI3): 5 - 3.04 (s, 6H), 3.80 (br-s, 2H), 6.67 (m, 2H), 7.31 (m, 2H) 

20 Commercially available 3-amino benzoic acid (5 g, 36 mmol) was dissolved in 1 Mi sodium 

hydroxide solution (40 mL, 40 mmol) and 1,4-dioxane (30 mL). After the addition of di-tert-butyi 

dicarbonate (7.85 g, 36 mmol), the mixture was stirred at room temperature over the weekend. 

The dioxane was removed in vacuo and the residue was diluted with water (100 mL). Then 

concentrated hydrochloric acid (-37 %) was added unit! pH~3. The precipitate was collected by 

25 filtration, washed with water (100 mL) and air-dried to afford the title compound as a white solid 

(7.3 g, 84%). 

Step B 

30 The title compound from Step A above (0.43 g, 1.8 mmol) was suspended in tetrahydrofurane 

(10 ml) and treated with carbonyldiimidazoie (0.37 g, 2.26 mmol). The mixture was stirred at 
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room temperature for 1 h. To the dear solution was then added a 2 M solution of dimethyiamine 

in tetrahydrofurane (2.25 rnL, 4.5 mmof). Stirring was continued overnight and the solvents were 

removed. The residue was dissolved in ethyl acetate (50 rnL) and washed with a solution of 10 

% citric acid in water (15 mL) and brine (15 mi). The organic phase was separated, dried over 

5 Na2S04l- filtered and the solvents were removed to afford the title compound as a colorless foam 

(0.36 9,75 %). 

1H-NMR (400 MHz, CDC!3): 5 = 1.55 (s, SH), 3.00 (s, 3H), 3.13 (s, 3H), 6.67 (br-s, 1H), 7.08 (dt, 

1H), 7.32 (t, IN), 7.40-7.48 (m, 2H), 

10 

Step C 

The title compound from Step B above (0.36 g, 1.37mmoi) was dissolved in dichloromethane (2 

mL) and treated with a 4 M solution of hydrochloric acid in 1,4-dioxane (2 mL, 8 mmol). The 

15 mixture was stirred at room temperature for 3 h and diluted with ethyl acetate (20 mL). 

Saturated aqueous sodium carbonate was then added until pH~10. The organic phase was 

separated, dried over Na2S04, filtered and the solvents were removed. The residue was purified 

by chromatography on silica using ethyl acetate to afford the title compound as off-white solid 

(0.08 g,36%). 

20 
1H-NMR (400 MHz, CDC(3): 5 = 3.00 (s, 3H), 3.11 (s, 3H), 6.70-6.74 (m, 2H), 6.77 (df, 1H), 7.18 

(t,1H) 
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Step A 

To a suspension of the title compound from Preparative Exampie 3 Step A (2 g, 6.92 mmoi) in 

dry acetonitrile (15 rnL) was added dimethylsulfate (0.885 g, 6.92mrnoi). The reaction mixture 

5 was heated at 70 C for 8 h. Then, the clear solution was cooled to room temperature. The 

solution was distributed in three sealed tubes and cooled to 0 *C under an argon atmosphere. 

Then a solution of 4-amino piperidine-1-carboxylicacid tert-butyl ester (0.1 g) in methanol (5 ml.) 

was added to each of the sealed tubes and heated at 50-60 "C over 2 days. The solvent was 

removed and the residue was dissolved in ethyl acetate (200 mL). The organic phase was 

10 washed with dilute Na2C03 solution, water, and brine and dried over Na2S04. The solvent was 

evaporated and the crude product was purified on silica gel (EtOAc) to give the title compound 

(0.130 cj). 

1H~NMR (400 MHz, CDCi3): 5 = 1.59 (s, 9H), 2.23 (m, 2H), 3.09 (m, 2H), 3.81 (rn, 1H), 4.23 (rrt, 

15 2H), 4.44 (d, 1H), 6.37 (d, 1H), 6.47(d, 1H), 7.24 (d, 1H), 7.38 (s, 1H), 8.16 (d, 1H) 

Preparative Example 24 

N2H4XH JO 

Br"' N^"Br 

Step A 

Br"' ""N >JB EtOH, H?0 Br^N^N'^V 

U'.cp LJ 

diethy!ene» 
glycole 

microwave 
Step C ^ 

Cu20, NH4OH 
ethylenegyicoi 
microwave 
>tep D 

H2N' h 

Step A 

Commercially available 2,6-dibromopyridine (4.12. g, 16.6 mmo!) was suspended in ethano! (40 

rnL.) and hydrazine hydrate (10 rnL, 97.6 rnrnol) in water (-50-60 %) was added. The mixture 

25 was heated in a sand-bath at -115 °C for 18 h. The solvent was removed and the residue was 
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purified by chromatography on silica using ethy! acetate/n-heptane (60/40) to afford the title 

compound as an off-white solid (3.05 g, 93 %). 

1H-NMR (400 MHz, CDCI3): 5 - 3.00-3.33 (br-s, 2H), 6.00 (br-s, 1H), 6.67 (d, 1H), 6.83 (d, 1H), 

5 7.33 (t,1H) 

Step B 

The title compound from Step A above (0.84 g, 4.49 mmol) was dissolved in ethanol (16 mL) 

10 and water (4 rnL). After the addition of cyclohexanone (0.54 mL, 5.1 mmol), the mixture was 

stirred at room temperature for 1 h. The precipitate was collected by filtration, washed with 

ethanol (5 mL) and air-dried to afford the title compound as a white solid (0.88 mg, 73 %), 

1H-NMR (400 MHz, DMSO-d6): 6 = 1.50-1.84 (m, 6H), 2.20-2.23 (m, 2H), 2.39-2.41 (m, 2H), 

15 6.80 (d, 1H), 7.00 (d, 1H), 7.42 (t, 1H), 9.83 (s, 1H) 

Step C 

The title compound from Step B above (0.2 g, 0.75 mmol) was suspended in diethylene glycol 

20 (2 mL) and heated at 2.50 CC for 30 minutes using a Biotage initiator microwave. The mixture 

was diluted with ethyl acetate (40 ml.) and water (15 mL). The organic phase was separated, 

washed with brine (10 mL), dried over Na2S04, filtered and the solvents were removed. The 

residue was purified employing a Biotage isolera One system using an ethyl acetate/n-heptane 

(5/95 -> 30/70) gradient to afford the titie compound as an off-while solid (0.096 mg, 51 %}. 

25 
1H-NMR (400 MHz, DMSO-d6): S - 1.73-1.85 (rn, 4H), 2.57 (t, 2H), 2.68 (t, 2H), 7.05 (d, 1H), 

7.63 (d, 1H), 11.40 (s, 1H) 

Step D 

30 

The title compound from Step C above (0.06 g, 0.24 mmol) was suspended in ethylene glycol (2 

rnL) and 30 % ammonium hydroxide solution (3 mL). After the addition of copper(I)-oxide (0.005 

g, 0.035 mmol), the mixture was heated at 150 eC for 45 minutes using a Biotage Initiator 

microwave. The reaction mixture was diluted with ethyl acetate (30 mL) and a mixture of 
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water/ammonium hydroxide (10 mi_, 1/1). The organic phase was separated, dried over 

Na2S04, filtered and the solvents were evaporated. The residue was purified by PREP-TLC 

using dichloromethane/methano! (95/5) to afford the title compound as a brown solid (0.022 g, 

50 %). 

1 H-NlVlR (400 MHz, DMSO-d6): 8 = 1.67-1.78 (m, 4H), 2.46 (t, 2H), 2.55 (t, 2H), 5.26 (s, 2H), 

6.12 (d, 1H), 7.34 (d, 1H), 10.30 (s, 1H) 

^0 Preparative Example 25 

Step A 

15 To a solution of the title compound from Preparative Example 23 Steo A /I a. 5.37mmoh in » « l > \ s/ ' / 

ethano! (50 mL) was added cyclopentanone (0.45 g, 5.37 mmoi) and the reaction mixture was 

stirred for 3 h at room temperature. At this time, the solvent was removed under reduced 

pressure to give the title compound (1.36 g, quantitative). 

20 1H-NMR (400 MHz, CDCI3): 8 = 1.74-1.80 (m, 2H), 1.85-1.92 (m, 2H), 2.24 (t, 2H), 2.46 (t, 2H), 

6.86 (d, 1H), 7.10 (d, 1H), 7.37 (t, 1H), 7.54 (s, 1H) 
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Step B 

A solution of the title compound from Step B above (0.65 g, 2.55 mmo!) in diethylene glycol (11 

mL) was sealed in a microwavable glass tube (20 mL}. Then, the reaction mixture was heated at 

5 250 C using microwaves for 90 minutes. The reaction mixture was cooled and poured into 

ethyl acetate (120 mL) and washed with water and brine. The organic phase was dried over 

Na2S04 and the solvent was removed under reduced pressure to give the crude product, which 

was purified on silica gei column (dichioromethane) to give the title compound (0.120 g, 20 %). 

10 1H-NMR (400 MHz, CDCI3): o = 2.48-2.55 (m, 2H), 2.82 (t, 2H), 2.99 (t, 2H), 7.18 (d, 1H), 7.60 

(d, 1H), 10.1 (s, 1H) 

Step C 

The title compound from Step C above (0.1 g, 0.42 mrno!) was dissolved in diethylene glycol (.2 

15 mL) and 25 % ammonium hydroxide solution (3 mL) and copper(i)-oxide (0.008 g, 0.058 mmol) 

was added.. Then, the reaction mixture was heated at 150 C using a Biotage Initiator microwave 

for 90 minutes. The reaction mixture was diluted with dichioromethane (200 mL), washed with 

water and brine solution. The organic phase was separated, and dried over Na2SO.i. The 

residue was purified on silica gel column (1/10, methanol/ dichioromethane) to afford the title 

20 compound (0.06 g, 83 %), 

1H-NMR (400 MHz, CDCi3): 5 = 2.46-2.49 (m, 2H), 2.78 (t, 2H), 2.87 (t, 2H), 6.36 (d, 1H), 7.55 

(d, 1H), 8.35 (s, 1H) 

25 Preparative Example .26 

Step A 

30 To a suspension of 2-6-dibromopyridine (5 g, 21.11 mmol) in ethanol (50 mL) was added 

methyihydrazine (3.33 mL, 63.3 mmol). The resulting mixture was warmed to 100°C for 20 h. 
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The reaction mixture was concentrated to dryness and the residue was purified by flash 

chromatography (2 x) using ethyl acetate/n-heptane (15% to 35%). The product was obtained 

as a paie reddish liquid (2.1 g, 49%). 

5 Step B 

To a mixture of the title compound from Step A above (0.500 g, 2.475 mrnoi) and 

cyclohexanone (0.256 mi, 2.475 mmol) was added ethanoi (Ratio: 1.000, Volume: 10.00 ml). 

The resulting solution was stirred at room temperature for 2h, then the solvent was removed 

under vacuum. The oil was diluted with diethylene glycol (Ratio: 1.000, Volume: 10 ml) and the 

10 resulting mixture warmed by microwaves at 250°C for 35min. The dark solution was poured into 

water and filtered. The solid 'was purified by flash chromatography in ethyl acetate/n-heptane 

(10% to 30%) to afford the expected compound as a white solid (0.307g, 47%)). 

1H-NMR (400 MHz, CDCI3): 5= 1.76-2.05 (m, 4H); 2.54-2.80 (m, 4H); 3.67 (s, 3H); 7,10 (d, 

15 J-8.0Hz, 1H); 7.54 (d, J=8.0Hz, 1H) 

MS (ESI); m/z = 265.69/267.69 (MH+) 

20 Preparative Example 27 

25 

To a mixture of the title compound from Preparative Example 25 Step A (0.500 g, 2.475 mmol) 

and cyclopentanone (0.208 g, 2.475 mmol) was added ethanoi (Ratio: 1.000, Volume: 10.00 

ml). The resulting solution was stirred at room temperature for 2 h. Then the solvent was 

removed under vacuum. The oil was diluted with diethylene glycol (Ratio: 1.000, Volume: 10 mi) 

30 and the resulting mixture warmed by microwaves at 250°C for 35 min. 
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The dark solution was poured into water and filtered. The solid was purified by flash 

chromatography in ethyl acetate/n-heptane (10% to 30%) to afford the expected compound as a 

yellowish solid (0.264 g, 42 %). 

MS (ESI); m/z - 251.66/253.67' (MH+) 

NaBH4 

MeOH 

Step A 

OH 

C O 

DEAD 
TPP, THF 

06H 
r- o »tep b " 

7X >-N 
-o V 

H,C 

p-TosOH 

Br" 
EtOH NH2 

\ Step D 

NHBoc 

'X / 

Br' N [1 
H 

BOC20 

TEA 
THF 
Step G 

Br H 

NH2 N2H4XH20 

EtOH 
Step F 

a 

Br" N' 'Jj 

(Methylene- _ 
giycole Ij 5 

Br"' 'H^N' microwave (-] 
A 
Step E 

O 
Ji 
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MHBoc 

Br H I 

Step H 

Boc 

1. MaH, DMA 
2. CH;ii 

\ 
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Step J 
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Step A 

Commercially available 1,4-cyclohexadione monoethylene acetal (5 g, 32 mmol) was dissolved 

in methanol (65 mL) and the mixture was placed in a cold-water bath. Sodium borohydride (1.9 

5 g, 50 mmol) was added in small portions (exotherm). After the addition was completed, the 

mixture was stirred at room temperature for 2 h. The solvent was removed and the residue was 

dissolved in ethyl acetate (150 ml), water (40 mL) and 1 M NaOH (10 mL). The organic phase 

was separated and the aqueous phase was extracted with ethyl acetate (4 x 75 mL). The 

combined organic phase was dried over Na2S04, filtered and the solvent was removed to afford 

10 the title compound as a colorless liquid (4.8 g, 94 %). 

1H-NMR (400 MHz, CDCI3): 5 - 1.53-1.70 (m, 4H), 1.78-1.95 (m, 4H), 3.77-3.83 (m, 1H), 3.94-

3.97 (m, 4H) 

15 Step B 

Triphenylphosphine (12.57 g, 48.6 mmol) and phthalimide (3.56 g, 24.22 mmol) were dissolved 

in tetrahydrofurane (90 mL) and the mixture was cooled to 0 °C. At 0 °C a solution of the title 

compound from Step A above (3.84 g, 24.2 mmol) in tetrahydrofurane (90 rnL) was added 

20 followed by the addition of a -40 %-solution of diethyl azodicarboxyiate in toluene (19.9 mL, 

48.6 mmol). The mixture was stirred at 0 °C for 10 minutes and then at room temperature 

overnight. The solvents were removed and the residue was purified by chromatography on silica 

using ethyl acetate/n-heptane (20/80) as a mobile phase to afford the title compound as an off-

white solid (3.5 g, 50 %). 

25 
1H-NMR (400 MHz, CDCl3): 5 = 1.61-1.76 (m, 4H), 1.85-1.90 (rn, 2H), 2.50-2.62 (m, 2H), 3.93-

4.02 (m, 4H), 4.18 (tt, 1H), 7.66-7.71 (rn, 2H), 7.80-7.83 (m, 2H) 

Step C 

30 

The title compound from Step B above (3.5 g, 12.1 mmol) was suspended In tetrahydrofurane 

(30 mL) and water (20 rnL). After the addition of p-toluene sulfonic acid (0.13 g, 0.67 mmol), the 

mixture was heated at -115 °C in a sand-bath for 2 h. The mixture was diluted with ethyl 

acetate (200 ml) and an aqueous solution of sodium bicarbonate was added until pH~8-9. The 
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organic phase was separated and the aqueous phase was extracted with ethyl acetate (3 x 50 

mL). The combined organic phase was dried over Na2S04, filtered and the solvent was removed 

to afford the title compound as an off-white solid (3 g, quant). 

5 1H-NMR (400 MHz, CDCi3): 5 - 2.17-2.24 (m, 2H), 2.60-2.71 (m, 4H), 2.80-2.90 (m, 2H), 4.78 

(ft, 1H), 7.84-7.88 (m, 2H), 7.97-8.02 (m, 2H) 

Step D 

10 The title compound from Preparative Example 23 Step A (1.54 g, 8.23 mmol) was dissolved in 

ethano! (50 mL) and the title compound from Step C above (2 g, 8.23 mmol) was added. The 

mixture was stirred at room temperature for 1 h to become a suspension. The solvent was 

removed to afford the title compound as an off-white solid (3.3 g, quant.). 

15 1H-NMR (400 MHz, DMSO-d6): 5 ® 2.00-2.18 (m, 3H), 2.27-2.43 (m, 2H), 2.50-2.63 (m, 2H), 

3.30-3.38 (m, 1H), 4.46 (ft, 1H), 7.00 (d, 1H), 7.18 (d, 1H), 7.62 (t, 1H), 7.93-8.00 (m, 4H), 10.1 

Step E 

2.0 

The title compound from Step D above (1 g, 2.42 mmol) was suspended in cliethyiene glycol (10 

mL) and heated at 250 °C for 35 minutes using a Biotage Initiator microwave. The reaction 

mixture was diluted with ethyl acetate (100 mL) and brine (20 mL). The organic phase was 

separated, dried over Na2SCT, filtered and the solvent was removed. The reaction was run 2 

25 more times as described above and the combined crude product was treated with methanol (15 

mL). The precipitate was collected by filtration, washed with methanol (5 mL) and air-dried to 

afford the title compound as a beige solid (1.57 g, 49 %). 

1H-NMR (400 MHz, DMSO-d6): 6 = 2.20-2.24 (m, 1H), 2.71-2.82 (m, 1H), 2.96-3.10 (m, 3H), 

30 3.32-3.46 (m, 1H), 4.54-4.61 (m, 1H), 7.27 (d, 1H), 7.80 (d, 1H), 7.97-8.03 (m, 4H), 11.70 (s, 

1H) 
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Step F 

The title compound from Step E above (1.57 g, 3.96 mmol) was suspended in ethanol (50 mL) 

and treated with a 50-60 % aqueous solution of hydrazine-hydrate (12 mL, 119 mmol). The 

5 mixture was stirred at room temperature overnight to become a clear solution. The solvents 

were removed and the residue was treated with dichioromethane (150 mL). The mixture was 

sonicated for 5 minutes and then stirred at room temperature for 30 minutes. The precipitate 

was collected by filtration and washed with dichioromethane (15 mL). The combined filtrate was 

evaporated to afford the title compound as a beige solid (0.74 g, 70 %). 

10 
1H-NMR (400 MHz, DMSO-d6): 6 = 1.53-1.62 (rn, 1H), 1.90-1.95 (m, 1H), 2.20-2.28 (m, 1H), 

2.69-2.73 (m, 2H), 2.30 fdd, 1H), 3.00-3.08 (m, 1H), 7.10 (d, 1H), 7.68 (d, 1H), 11.33-11.41 (far-

s, 1H) 

15 Step G 

The title compound from Step F above (0.87 g, 3.28 mmol) was dissolved in tetrahydrofurane 

(60 mL) and treated with triethylamine (1.1 mL) and di-tert-butyi bicarbonate (2.7 g, 12.4 mmol). 

The mixture was heated at -40 °C in a sand-bath overnight. The solvent was removed and the 

20 residue was treated with diethylether (20 mL). The precipitate was collected by filtration and the 

solid washed with diethylether (10 mL) to afford the mono-Boc protected intermediate as a white 

solid (0.86 g). The filtrate was evaporated to afford the crude title compound. The mono-Boc 

intermediate (0.86 g) was dissolved in tetrahydrofurane (60 mL) and treated with triethylamine 

(2.2 mL.) and di-tert-butyi bicarbonate (5.4 g, 24.8 mmol). The mixture was stirred at room 

25 temperature overnight, the solvents were removed and the crude product was combined with 

the material from the initial run. Purification of the crude product on silica using a Biotage [solera 

One system employing an ethyl acetate/n-heptane gradient (5/95 -> 30/75) afforded the title 

compound as a white solid/foam (1.16 g, 76 %}. 

30 1H-NMR (400 MHz, CDCI3): 6 = 1.44 (s, 9H), 1.69 (s, 9H), 1.84-1.92 (rn, 1H), 2.07-2.15 (m, 1H), 

2.50 (dd, 1H), 3.00 (dd, 1H), 3.10 (t, 2H), 4.00-4.08 (m, 1H), 4.62-4.66 (m, 1H), 7.31 (d, 1H), 

7.51 (d. 1H) 
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Mono-Boc intermediate: 1H-NMR (400 MHz, DMSO-d6): 6 = 1.38 (s, 9H), 1.69-1.75 (m, 1 h), 

1.93-2.00 (m, 1H), 2.41 (dd, 1H), 2.72-2.79 (m, 2H), 2.87 (dd, 1H), 3.66-3.72 (m, 1H), 7.00 (d, 

1H), 7.11 (d, 1H), 7.70 (d, 1H), 11.47 (s, 1H) 

The title compound from Step G above (1.16 g, 2.5 mrnoi) was dissolved in N.N'-

dimethylacetamide (8 mL) and the mixture was cooled to 0 °C. At 0 °C sodium hydride (0.07 g, 

3 mrno!) was added and the mixture was stirred at 0 °C for 1 h. Methyliodide (0.2 mL, 3.32 

10 mmol) was added at 0 °C and the mixture was stirred at room temperature for 2 h. The mixture 

was diluted with ethyl acetate (80 mL) and brine (20 rnL). The organic phase was separated, 

dried over Na2S04, filtered and the solvent -was removed. The residue was purified by 

chromatography on silica using a Biotage Isoiera One system employing an ethyl acetate/n-

beptane gradient (5/95 -> 15/85) to afford the title compound as a colorless foam (0.73 g, 61 %), 

15 together with starting materia! (0.23 g, 20 %) and the corresponding N1-methyl-derivative (0.053 

g, 5 %, white solid). 

1H-NMR (400 MHz, CDCi3): 8 = 1.46 (s, 9H), 1.69 (s, 9H), 1,91-2.04 (m, 2H), 2.62-2.77 (m, 2H), 

2.84 (s, 3H), 3.00-3.10 (m, 1H), 3.22 (dd, 1H), 4.24-4.46 (br-m, 1H), 7.31 (d, 1H), 7.50 (d, 1H) 

20 

N1-methy!-derivative: 1H-NMR (400 MHz, CDCi3): 5 = 1,46 (s, 9H), 2.00-2.10 (m, 2H), 2.70-2.90 

(m, 7H), 3.70 (s, 3H), 4.21-4.50 (br-m, 1H), 7.12 (d, 1H), 7.54 (d, 1H) 

Step j 

25 

The title compound from Step H above (0.88 g, 1.83 mmol) was dissolved in tetrahydrofurane 

(15 mL) and methanol (15 mL). After the addition of 1 M sodium hydroxide solution (15 rnL, 15 

mmol), the mixture was stirred at room temperature overnight. The organic solvents were 

removed and the residue was diluted with water (20 mL). The precipitate was collected by 

30 filtration, washed with water (5 ml.) and air-dried to afford the title compound as a white solid 
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1H-NMR (400 MHz, DMSO-d6): 5 = 1.40 (s, 9H), 1.86-1.90 (m, 1H), 1.95-2.04 (rn, 1H), 2.66-2.71 

(m, 2H), 2.78 (s, 3H), 2.80-2.85 (m, 2H), 4.13-4.27 (br-m, 1H), 7.18 (d, 1H), 7.75 (d, 1H), 11.55 

(s, 1H) 

5 Step J 

The title compound from Step I above (0.38 g, 0.89 mmoi) was suspended in tetrahydrofurane 

(5 ml) and the mixture was cooled to 0 °C. At 0 °C sodium hydride (0.028 g, 1.15 mmol) was 

added and the mixture was stirred at 0 °C for 5 minutes and at room temperature for 15 minutes 

10 to become a clear solution. After the addition of triisopropylsijyi-Chloride (0.12 ml, 0.9 mmoi), 

the mixture was heated at -85 °C in a sand bath for 1 h. The mixture was diluted with ethyl 

acetate (50 ml) and brine (15 mL), The organic phase was separated, dried over Na2S04, 

filtered and the solvents were removed. The residue was purified by chromatography on silica 

using a Biotage Isolera One system employing an ethyl acetate/n-heptane gradient (5/95 -> 

15 100/0) to afford the title compound as a colorless oil (0.27 g, 52 %), together with starting 

material (0.14 g, 39 %, white solid). 

1 H-NMR (400 MHz, CDCi3): 8 = 1.12-1.16 (m, 18H), 1.51 (s, 9H), 1.81-1.90 (m, 3H), 1.98-2.03 

(m, 2H), 2.72-2.80 (m, 2H), 2.85 (s, 3H), 2.97-3.08 (m, 2H), 4.25-4.57 (br-m, 1H), 7.12 (d, 1H), 

20 7.48 (d, 114) 

Preparative Example 29 

Boc 
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Step A 
To a solution of commercially available 4-bromophenyl hydrazine (1.46g, 6.5 mmoi) in ethanol 

(50 mL) was added preparative example 28 step C (1.6g, 6.5mmol) in ethanol (15 mL). The 

reaction mixture was stirred for 2h at room temperature. The solvent was removed to give the 

5 title compound as a solid (2.9g, quantitative). 

1H-NMR (400 MHz, DMSO-d6): 5 = 7.85-7.86 (rn, 4H), 7.31 (d, 8.4Hz, 2H), 7.00 (d, 2H), 4.32-

4.38 (m, 1H), 3.12-3.15 (m, 1H), 2.36-2..51 (m, 2..19-2.28 (m, 2H), 1.92-2,06 (m, 3H). 

10 Step B 

A solution of the title compound from step A (2.9g, 7.0 mmoi) in diethylenegiyco! (45 mL) was 

sealed in microwavable glass tubes (20 mL). Then, the reaction tubes were heated at 250 "C 

using microwaves for 55 min. The reaction was performed in three batches. The combined 

reaction mixture was collected and was dissolved in ethyl acetate (250 mL) and washed with 

15 water and brine. The organic phase was dried over Na2S04 and the solvent was removed under 

reduced pressure to give crude product, which was purified on silica gel column (ethyl 

acetate/n-heptane 20%-40%) to give the title compound (2.1 g, 72%). 

'H-NMR (400 MHz, CDC!,): S = 7.88-7.90 (rn, 2H), 7.84 (hrs, 1H), 7.75-7.78 (m, 2H), 7.53 

20 (d,1H); 7.22 (dd,1H), 7.17 (d, 1H), 4.64-4.71 (m, 1H), 3.44-3.51 (rn, 1H), 2.30-2.96 (m, 3H), 2.07 

(m, 1H), 1.28 (brs, 1H). 

Step C 

To a stirred solution of the compound from step B (2 g, 5.0 mmoi) in THF (50 ml) was added 

25 NH2NH2.H20 (500 mg 10 mmoi) and the reaction mixture was stirred overnight. The precipitate 

was filtered off and the Titrate was concentrateo and used in the next step without further 

purification and characterization. 

Step D 

30 To the compound from step C (2.01 g) in THF (50 ml) was added (Boc)20 (2g, 9.1 mmoi) and 

triethylamine (1 g, IQmmol). The reaction mixture was stirred at room temperature overnight. 

The solvem was removed and crude product crystallized from ethyl acetate and heptanes 

mixture to give a mono-Boc derivative (1.15g). The crystallized mono-Boc derivative was 

dissolved in THF (50 mL) and an excess of (Boc)20 (5g, 22.9 mmoi) and triethylamine (1.5ml) 
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was added and ihe reaction mixture was stirred for 2 days. The solvent was removed and the 

crude product was purified on silica gel column chromatography (ethyl acetate/n-heptane 10-

20%) to give the title compound (1.35 g). 

5 1H-NMR (400 MHz, CDC!3): 5 = 7.99 (d,1H), 7.49 (d,1H), 7.34 (dd,1H), 4.68 (brs, 1H), 4.09 (brs, 

1H), 3.11 (brs, 2H), 2.99 (dd,1H), 2.49 (dd,1H), 2.10-2.12 (rn, 1H), 1.89-1.96 (m, 1H), 1.68 (s, 

9H), 1.48 (s, 9H). 

Step E 

10 A solution of the title compound from step D (370 mg, 0.79 mmmol) in DMA (7 ml.) was cooled 

to ice bath temperature then NaH (40 mg, 1.59 rnmol) was added portionswise. The reaction 

mixture was stirred at room temperature for 30min and cooled to ice bath temperature and 

methyl iodide (222 mg, 1.59 mmol) was added. The reaction mixture was brought to room 

temperature and stirred for 3h. The reaction mixture was dissolved in diehioromethane (250 ml) 

15 and washed with water and brine and dried over Na2SC>4. The solvent was removed and the 

residue was purified by silica gel column chromatography (0/100 to 15/85; EtOAc/heptane 

mixture) to give the title compound as a white foarrt (271 mg, 71%). 
1H-N!V1R (400 MHz, DMSO-d6); 5 - 7.97 (d,1H), 7.67 (s, 1H), 7.38 (d,1H), 4.18-4.32 (m, 1H), 

3.1-3.22 (rn, 1H), 2.98-3.02 (rn, 1H), 2.78 (s, 3H), 2.68-2.70 (m, 2H), 1.92-1.97 (m, 2H), 1.61 (s, 

20 9H), 1.42 (s, 9H). 

25 

30 

126 



WO 2011/128455 ::T/EP 

preparative tx« 

K2CO3, H2O 

p •i p u-i i\ p o ( 
Step A 

cc 
CH2C!2 

o 

Br" N NH 
lieo C 

$ri$ 

N2H4x H20 

EtOH 
Step E £ 

N-W 

N ^ 

di ethylene-
giycole 

tep 

Br N N . H L-V; 
> 

BOGJO 
TEA" 
THF 

Steo F 

MHBoc 

Step A 

5 

Commercially available 4-aminocyclohexanol hydrogen chloride salt (25 g, 164 mmol) was 

dissolved in water (350 mL). Then potassium carbonate ('72 g, 328 mmol) was added, followed 

by a solution of commercially available N-carbethoxyphthalimide in tetrahydrofurane (300 mL). 

The reaction mixture was then vigorously stirred at room temperature for 3 days. 

10 Tetrahydrofurane was evaporated under reduced pressure and the remaining aqueous phase 

was extracted with dichloromethane (2 x 300 mL) until the aqueous phase was clear. The 

combined organic phase was dried over Na2S04, filtered and the solvents were evaporated 

under reduced pressure to afford the title compound as a white solid (28 g, 68 %). 
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1H-NMR (400 MHz, CDCi3): 6 = 1.32-1.43 (m, 2H), 1.70-1.75 (m, 2H), 2.04-2.09 (m, 2H), 2.25-

2.38 (m, 2H), 3.67-3.77 (m, 1H), 4.05-4.13 (m, 1H), 7.63-7.7.68 (m, 2H), 7.76-7.7.80 (m, 2H) 

Step B 

5 

The title compound from Step A above (28 g, 114 mmol) was dissolved in dichloromethane (990 

nil) and pyridinium chiorochromate (33.6 g, 157 mmol) was added in portions. The reaction 

mixture was stirred at room temperature for 8 h. Then another batch of pyridinium 

chiorochromate (10.4 g, 48.6 mmol) was added In portions and stirring at room temperature was 

10 continued for 18 h. The reaction mixture was filtered through a pad of Celite and the Celite pad 

was washed with dichiorrnethane (400 mL). The combined filtrate was concentrated under 

reduced pressure and the residue was purified by chromatography on silica using ethyl 

acetate/n-heptane (60/40) as a mobiie phase to afford the title compound as a white solid (24.62 

g, 88 %) 

15 
1H-NMR (400 MHz, CDCi3): 8 = 2.17-2.24 (m, 2H), 2.60-2.71 (m, 4H), 2.80-2.90 (m, 2H), 4.78 

(tt, 1H), 7.84-7.88 (rn, 2H), 7.97-8.02 (rn, 2H) 

Step C 

20 

The title compound from Preparative Example 23 Step A (19 g, 101 mmol) was dissolved in 

ethanoi (570 mL) and the title compound from Step B above (24.6 g, 101 mmol) was added. 

The mixture was stirred at room temperature for 2 h to become a suspension. The solvent was 

removed to afford the title compound as an off-white solid (41.8 g, quant.). 

25 
1H-NMR (400 MHz, DMSO-d3); 8 - 2.00-2.18 (rn. 3H), 2.27-2.43 (rn, 2H), 2.50-2.63 (rn, 2H), 

3.30-3.38 (m, 1H), 4.46 (tt, 1H), 7.00 (d, 1H), 7.18 (d, 1H), 7.62 (t, 1H), 7.93-8.00 (m, 4H), 10.1 

(s, 1H) 

30 Step D 

The title compound from Step C above (1.3 g, 3.15 mrnol) was suspended in aiethylene glycol 

(13 mL) and was heated at 245 "C for 35 minutes using a Biotage Initiator microwave. The 

reaction mixture was diluted with water (90 mL), the precipitate was collected by filtration and air 
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dried. This reaction sequence was repeated until the title compound from Step C above (41.8 g) 

was consumed to afford the title compound as a grey solid (34.2 g, 85 %). The crude material 

was directly used for the next step. 

5 Steo E 

The title compound from Step D above (34.2 g, 86.36 rnrnoi) was suspended in ethanol (1080 

nil.) and treated with a 50-60 % aqueous solution of hydrazine-hydrate (185 ml, 1990 mmol). 

The mixture was stirred at room temperature for 2 days. The precipitate was separated by 

10 filtration and washed with ethanol (150 ml). The combined filtrate was concentrated to -150 mL 

and extracted with dichioromethane (2 x 450 ml). The organic phase was dried over Na2S04, 

filtered and the solvents were removed to afford the crude title compound as a dark solid (22.97 

g, quant.). 

15 Step F 

The title compound from Step E above (22.97 g, 90.1 mmol) was dissolved in tetrahydrofuran 

(1000 ml.) and treated with triethylamine (64 rnL) and di-tert-butyl dicarbonate (79 g, 367 mmol). 

The mixture was stirred at room temperature for 18 h and the solvents were removed under 

20 reduced pressure. The residue was treated with diethyiether (600 ml) and stirred at room 

temperature for 30 minutes. The precipitate was collected by filtration, washed with diethyiether 

(250 mL) and air-dried to afford the title compound as a white solid (11 g, 33 %): 

'H-NMR (400 MHz, DMSO-d6): 5 = 1.38 (s, 9H), 1.69-1.75 (m, 1 h), 1.93-2.00 (m, 1H), 2.41 (dd, 

25 1H), 2.72-2.79 (m, 2H), 2.87 (dd, 1H), 3.66-3/72 (m, 1H), 7.00 (d, 1H), 7.11 (d, 1H), 7.70 (d, 

1H}, 11.47 (s, 1H) 

30 
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Step A 

The title compound from Preparative Example 30 Step F (11 g, 30 mmoi) was dissolved in N.N'-

dimethyiacetamide (140 mL) and the mixture was cooled to 0 °C. At 0 °C sodium hydride (2.2 g, 

10 92 mmol) was added and the mixture was stirred at 0 °C for 2 h. Then methyl iodide (9 mL, 145 

mmoi) was added, the mixture was stirred at 0 °C for 5 minutes. The ice bath was removed and 

after ~5 minutes an exotherm was observed. The reaction mixture was briefly placed in a water 

bath and stirred at room temperature overnight. The reaction mixture was diluted with water 

(700 mL) and the precipitate was collected by filtration. The solid material was further purified by 

15 chromatography on silica using dichioromethane/acetone (98/2) to afford the title compound as 

a white solid (10.6 g, 85 %). 

1H-NMR (400 MHz, CDCI3): 6 = 1.46 (s, 9H), 2.00-2.10 (rnt 2H), 2.70-2.90 (m, 7H), 3.70 (s, 3H), 

4.21-4.50 (br-m, 1H), 7.12 (d, 1H), 7.54 (d, 1H) 

20 

Step B 

The title compound from Step A above (0.1 g, 0.253 mmol) was dissolved in dichioromefhane (2 

mL) and treated with a 2 M solution of hydrogen chloride (0.5 ml, 1 mmol) in diethylether. The 

25 mixture was stirred at room temperature overnight. Then triethyi amine (0.07 mL, 0.316 mmol) 

and acetyl chloride (0.316 mL, 1.034 mmoi) were added to the reaction mixture. The stirring was 

continued for another 2 h, then the mixture was diluted with dichlorornethane and washed with a 

saturated aqueous solution of sodium carbonate. The organic phase was separated, dried over 

Na2S04, filtered and the solvents were removed to give a residue which was purified using a 

30 Biotage flash chromatography system (methanoi/dichioromethane: 0->5%) to afford the title 

compound as a white solid (0.065 g, 75% for 2 steps). 
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1H-NMR (400 MHz, CDCI3): 5 - 1.99-2.03 (m, 1H), 2.12-2.19 (m, 4H), 2.67-2.73 (m, 1H), 2.81 

(dd, 1H), 2.87-2.90 (m, 2H), .2.94-2.98 (m, 4H), 3.70 (d, 3H), 7.14 (dd, 1H), 7,53 (dd, 1H). 

5 

Preparative Example 32 

10 Step A 

To a suspension of commercially avaiiable 2,6-dibromopyridine (10 g, 42.2 mmol) in ethano! (50 

ml) was added commercially available methyihydrazine (11.11 mL, 211 mrnoi). The mixture 

was heated at 80 °C (reaction mixture temperature) for 48 h. The reaction mixture was 

15 concentrated to dryness and the residue was purified by chromatography on silica using a 

Biotage isoiera One purification system employing an ethyl acetate/n-heptane gradient (15/75 -

> 35/65) to afford the title compound as a reddish oil which becomes a solid by standing at room 

temperature (7.6 g, 89 %) 

20 1H-NMR (400 MHz, CDCI3): 5 = 3.23 (s, 3H), 4.00 (br-s, 2H), 6.70 (d, 1H), 6.82 (d, 1H), 7.27 (t, 

1H) 

131 



WO 2011/128455 PCT/EP2011/056068 

Step B 

A .suspension of commercially available 4-(methylamino)cyclohexanone~2,2-

climethyltrimethyiene ketai hydrochloride (3.7 g, 14.8 mmol) and the title compound from 

5 Step A above (3 g, 14.8 mmoi) in dioxane (30 ml) were placed in an ice bath. To the stirred 

suspension was slowly added concentrated H2S04 (3 mL). After the addition of H2S04 was 

completed, the reaction mixture was heated at reflux temperature for 5 h using a sand bath 

(-140 °C). The reaction mixture was cooled to room temperature, the dioxane layer was 

discarded, and ice water (20 mL) was added. The mixture was stirred until the gummy 

10 material was dissolved. Then the pH of the reaction mixture was adjusted to pH - 14 using 

aq. NaOH solution. The aqueous layer was extracted with dichloromethane (200 mL) and the 

organic phase was washed with water and brine. The organic phase was separated, dried 

over Na2S04 and the solvent was removed under reduced pressure to afford the crude title 

compound as an off-white solid (4.7 g, quant.). 

15 
Step C 

To a solution of the crude title compound from Step A above (4.7 g) in tetrahydrofuran (50 ml) 

was added triethylamine (5 mL) and di-tert-butyl dicarbonate (10 g, 45.8 mmol). The reaction 

20 mixture was stirred at room temperature overnight. Then, the reaction mixture was concentrated 

and the residue was dissolved in dichloromethane (200 mL). The organic phase was washed 

with water, brine and dried over Na2S04. The organic solvent was removed under reduced 

pressure and the residue was purified on silica gel using a Biotage isolera One purification 

system employing an ethyl acetate/n-heptane gradient (20/80 -> 50/50) to afford the title 

25 compound as a white solid (3.55 g, 61 % for 2 steps). 

1H-NMR (400 MHz, CDCI3): 8 - 1.46 (s, 9H), 2.00-2.10 (m, 2H), 2.70-2.90 (m, 7H), 3.70 (s, 3H), 

4.21-4.50 (br-m, 1H),7/I2(d, 1H), 7.54 (d, 1H) 
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5 Step A 

Commercially available 4-hydroxy-cycIohexane carboxyiic acid ethyl ester (10.32 g, 59.92 

mmoi) was dissolved in A/./Y-dimethylformamide (50 mL) and imidazole (8.16 g. 119.5 mmoi) 

was added. After the addition of triisopropylsiiylchloride (14.1 mL, 65.9 mmoi), the reaction 

10 mixture was stirred at room temperature overnight. The reaction mixture was diluted with 

diethylether (150 ml) and washed with a 1 M hydrochloric acid solution (150 ml). The organic 

phase was separated and the aqueous phase was extracted with diethylether (150 mL). The 

combined organic phase was washed with 1 M hydrochloric acid solution (150 ml) and brine 
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(150 mL). The organic phase was dried over Na2S04! filtered and the solvents were removed to 

afford the crude title compound as a colorless liquid (18.7 g, 95 %). 

Step B 

5 

The crude title compound from Step A above (18.7 g, 65.17 mmoi) was dissolved in 

tetrahydrofuran (90 mL) and methanol (60 ml). After the addition of lithium hydroxide hydrate 

(5.47 g, 130.6 mmoi), the reaction mixture was heated at -70 °C for 2 h using a sand-bath and 

at room temperature overnight. The solvents were removed and the residue was dissolved in 

10 water (100 mL). The pH of the reaction mixture was adjusted to pH ~3-4 using 1 M hydrochloric 

acid and the aqueous phase was extracted with ethyl acetate (2 x 200 mL). The combined 

organic phase was dried over Na2S04, filtered and the solvents were removed to afford the 

crude title compound as a pale yellow oil (16.65 g, 97 %). 

15 Step C 

Diisopropylamine (9 ml, 65 mmoi) was dissolved in tetrahydrofuran (100 mL) and the mixture 

was cooled to 0 °C. At 0 °C a 1.6 M solution of n-buiyilithium in n-hexane (38.5 mL, 61.6 mmoi) 

was added and the reaction mixture was stirred at 0 °C for 15 minutes. The reaction mixture 

20 was then cooled to -78 °C and a solution of the crude title compound from Step B above (8.3 g, 

30.9 mmoi) in tetrahydrofuran (30 mL) was added dropwise. After the addition was completed, 

the cooling bath was removed and the reaction mixture was heated at -60 °C in a sand bath for 

2 h. The reaction mixture was again cooled to -78 °C and methyliodide (2.1 ml, 34 mmoi) was 

added. The reaction mixture was stirred at. -78 °C for 2 h and then allowed to warm to room 

25 temperature overnight. The reaction mixture was poured into a mixture of diethylether (500 mL) 

and 1 M hydrochloric acid (500 mL). The organic phase was separated and the aqueous phase 

was extracted with diethylether (2 x 200 mL). The combined organic phase was dried over 

Na2S04, filtered and the soivents were removed. The residue was purified by chromatography 

on silica using ethyl acetate/n-heptane/methanol (15/84/1) as a mobile phase to afford the title 

30 compound as a pale yellow oil (4.35 g, 50 %) and recovered starting material as a pale yellow 

oil (1.51 g, 18%). 

1 H~NiVlR (400 MHz, CDCI3): 5 = 1.03 (s, 18H), 1.17-1.24 (m, 7H), 1.43-1.52 (m, 2H), 1.64-1.71 

(m, 1H), 1.77-1.84 (m, 2H), 2.18-2.23 (m, 2H), 3.65-3.73 (m, 1H) 
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recovered starting materia!: 
1H-NMR (400 MHz, CDCI3): 5 = 1.03 (s, 18H), 1.20-1.80 (m, 7H), 1.94-2.05 (m, 4H), 2.28-2.33 

(rn, 1H), 3.62.-3.68 (m, 1H) 

5 

Step D 

The title compound from Step C above (2.18 g, 6.92 mmo!) was dissolved in toluene (25 ml) 

and triethylamine (1.08 ml, 7.7 rnmol) was added. After the addition of diphenyl-

10 phosphorylazide (1.63 mL, 7.54 mmoi), the reaction mixture was heated at -115 °C in a sand-

bath for 1 h until the evolution of nitrogen was completed. The mixture was cooled to 0 °C and 

washed with saturated sodium bicarbonate (15 mL), water (15 ml) and brine (15 mL). The 

organic phase was separated, dried over NagSO*, filtered and the solvents were evaporated to 

afford the crude isocyanate intermediate. The crude intermediate was dissolved In N,N'-

15 dlmethyiacetamide (10 mL) and potassium tert-butoxide (0.8 g, 7.13 mmoi) was added in 

portions. After the addition was completed, the reaction mixture was stirred at room temperature 

overnight. The reaction mixture was diluted with ethyl acetate (80 ml.) and water (30 mL). The 

organic phase was separated and washed with water (20 mL) and brine (20 mL). The organic 

phase was dried over Na2S04, filtered and the solvents were removed. The residue was purified 

20 by chromatography on silica using ethyl acetate/n-heptane (10/90) as a mobile phase to afford 

the title compound as a colorless oil (1.57 g, 59 %). 

1H-NMR (400 MHz, CDCi3): 6 = 1.16 (s, 18H), 1.37-1.45 (m, 3H), 1.43 (s, 3H), 1.56 (s, 9H), 

1.58-1.66 (ni, 4H), 1.82-1.88 (rn, 2H), 2.13-2,20 (m, 2H), 3.76-3.81 (m, 1H), 4.48 (br-s, 1H) 

25 

Step E 

The title compound from Step D above (1.45 g, 3.77mmol) was dissolved in acetonitrile (25 mL) 

and a 1 M solution of tetra-butyl ammonium fluoride in tetrahydrofuran (14.8 mL, 14.8 mmoi) 

30 was added. The reaction mixture was stirred at room temperature overnight and the solvents 

were removed. The residue was purified by chromatography on silica using ethyl acetate/n-

heptane (80/20) to afford the title compound as a colorless oil (0.86 g, 99 %). 
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1H-NMR (400 MHz, CDCI3): 5 - 1.42 (s, 3H), 1.54 (s, 9H), 1.57-1.70 (m, 3H), 1.85-1.93 (m, 3H), 

2.19-2.24 (m, 2H), 3.70-3.73 (m, 1H), 4.45 (br-s, 1H) 

Step F 

5 

The title compound from Step E above (0.86 g, 3.76 mmoi) was dissolved in dichlorornethane 

(40 ml.) and pyridinium chiorochromate (1.18 g, 5.48 mmoi) was added in portions. The reaction 

mixture was stirred at room temperature for 18 h, filtered through a pad of Ceiite and the Celite 

was washed with dichlorornethane (20 ml). The combined filtrate was concentrated under 

10 reduced pressure and the residue was purified by chromatography on silica using ethyl 

acetate/n-heptane (60/40) as a mobile phase to afford the title compound as a colorless oil (0.76 

g, 39 %) 

1H~NMR (400 MHz, CDCI3): 6 = 1.42 (s, 3H), 1.45 (s, 9H), 1.77 (dt, 2H), 2.23-2.50 (m, 6H), 4.48 

15 (br~sp1H) 

Step G 

The title compound from Preparative Example 23 Step A (0.63 g: 3.35 mmoi) was dissolved in 

20 ethanot (20 ml) and the title compound from Step F above (0.76 g, 3.35 mmoi) was added. The 

mixture was stirred at room temperature for 1 h to become a clear solution. The solvent was 

removed to afford the title compound as a dark yellow oil (1.33 g, quant.). 

1H-NMR(400 MHz, CDCl3): 5-1.40 (s, 3H), 1.47 (s, 9H), 1.52-1.67 (m, 3H), 2.15-2.23 (m, 2H), 

25 2.40-2.50 (m, 3H), 4.45 (br-s, 1H), 6.90 (d, 1H), 7.15 (d, 1H), 7.40 (t, 1H), 7.85 (br-s, 1H) 

Step H 

The title compound from Step G above (0.7 g, 1.76 mmoi) was dissolved in diethylene glycol (10 

30 mL.) and heated at 245 °C for 60 minutes using a Biotage Initiator microwave (pressure: 10-11 

bar). The reaction mixture was diluted with water (15 mL) and dichlorornethane (40 mL). The 

organic phase was separated, dried over Na2S04, filtered and the solvents were removed to 

afford the crude title compound as a dark oil. This procedure was repeated one more time and 

the combined crude material was directly used for the next step. 
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Step I 

The crude title compound from Step H above was dissolved in tetrahydrofuran (45 mL) and 

treated with triethylamine (1.7 mL) and di-tert-butyl dicarbonate (2 g, 9.8 s"nmoi). The mixture 

5 was stirred at room temperature for 18 h and the solvents were removed under reduced 

pressure. The residue was purified by chromatography on silica using a Biotage isolera One 

purification system employing an ethyl acetate/n-heptane gradient (5/95 -> 30/70) to afford 3 

different fractions. 

10 Fraction !: Bis-Boc derivative; yellow oil (0.15 g, 9 %) 
(400 MHz, GDCI3): 6 = 1.39 (s, 9H), 1.45 (s, 3H), 1.64 (s, 9H), 1.70-1.75 (m, 1H), 2.41-

2.46 (m, 1H), 2.70 (d, 1H), 2.83 (d, 1H), 2.88-3.05 (m, 2H), 4.45 (br-s, 1H), 7.27 (d, 1H), 7.48 (d, 

1H) 

15 Fraction II: recovered title compound from Step G; yellow oil (0.13 g, 9 %) 

Fraction ill: Mono-Boc title compound; off-white solid (0.26 g, 19 %) 
1H-NMR (400 MHz, CDCI3): 5 = 1.45 (s, 9H), 1.54 (s, 3H), 1.76-1.83 (m, 1H), 2.60-2.65 (m, 1H), 

2.80-2.90 (rn, 4H), 4.55 (s, 1H), 7.18 (d, 1H), 7.59 (d, 1H), 9.75 (br-s, 1H) 

20 

Step J 

The bis-Boc derivative from Step i above (0.15 g, 0.32 mmol) was dissolved in tetrahydrofuran 

(2.6 ml) and methanol (2.6 mL). After the addition of 1 M aqueous sodium hydroxide solution 

25 (2.6 mL, 2.6 mmol), the reaction mixture was stirred at room temperature overnight and the 

solvents were evaporated. The residue was treated with water (20 mL), the precipitate was 

collected by filtration, washed with water (5 mL) and air-dried to afford the mono-Boc title 

compound from Step 1 as a white solid (0.09 g, 76 %). 

30 Step K 

The mono-Boc title compound from Step 1 above (0.35 g, 0.94 mmol) was dissolved in N,N'-

dimethylacetamide (5 mL) and the mixture was cooled to 0 °C. At 0 °C sodium hydride (0.068 g, 

2.8 mmol) was added and the mixture was stirred at 0 °C for 90 minutes. Then methyl iodide 
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(0.27 mL, 4.45 mmol) was added at 0 °C, the ice bath was removed and the reaction mixture 

was stirred at room temperature overnight. The reaction mixture was diluted with ethyt acetate 

(50 mL) and water (20 mL). The organic phase was separated and the aqueous phase was 

extracted with ethyl acetate (20 ml). The combined organic phase was dried over Na2S04, 

5 filtered and the solvents were removed, The residue was purified by chromatography on silica 

using a Biotage Isoiera One system employing an ethyl acetate/n-heptane gradient (5/95 -> 

30/70) to afford the title compound as a white solid (0.31 g, 81 %). 

Vi-NMR (400 MHz, CDCl3): 5-1.49 (s, 3H), 1.86-1.94 (m, 1H), 2.68-2-74 (m, 3H), 2.72 (s, 3H), 

10 3,07-3.18 (m, 2H), 3.72 (s, 3H), 7.15 (d, 1H), 7.57 (d, 1H) 
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Step A 

The title compound from Preparative Example 28 Step A (12 g, 75.9 mmoi) was dissolved in 

dichloromethane (240 ml) and triethylamine (14.5 ml_) was added. After the addition of 

5 benzoyichloride (12.7 g, 91.2 mrnot), the reaction mixture was stirred at room temperature 

overnight. The reaction mixture was diluted with dichloromethane (100 ml) and washed with 

water (80 ml) and a 10 % aqueous citric acid solution (2 x 80 mL). The organic phase was 

separated, dried over Na?S04, filtered and the solvents were evaporated under reduced 

pressure to afford the crude title compound as a oil. 

10 

Step B 

The crude title compound from Step A above was dissolved in tetrahydrofuran (85 ml) and 

water (250 ml.). Then p-toluene sulfonic acid (1 g, 5.8 mmoi) was added and the mixture was 

15 heated at -115 °C in a sand bath for 4 h. The mixture was cooled to room temperature, diluted 

with ethyl acetate (250 mL) and the organic phase was separated. The organic phase was dried 

over Na?S04j filtered and the solvents were removed. The residue was purified by 

chromatography on silica using ethyl acetate/n-heptane (20/80) as a mobile phase to afford the 

title compound as a white solid (10.7 g, 64 % for 2 steps). 

20 
1H-NMR (400 MHz, CDCff): 5 - 2.27-2.45 (rn, 4H), 2.52-2.61 (m, 2H), 2.74-2.84 (m, 2H), 5.55-

5.60 (m, 1H). 7.60 (t, 2H), 7.73 (t, 1H), 8.21 (d, 2H) 

Step C 

25 

The title compound from Preparative Example 23 Step A (3.69 g, 19.6 mmoi) was dissolved in 

athanoi (85 ml) and the title compound from Step B above (4.28 g, 19.6 mmoi) was added. The 

mixture was stirred at room temperature for 1 h and the solvents were removed under reduced 

pressure to afford the title compound as a yellow foam (7.6 g, quant.). 

30 
1H-NMR (400 MHz, CDCI3): 5 = 2.12-2.26 (M, 4H), 2.53-2.61 (m 2H), 2.68-2.84 (m, 2H), 7.02 (d, 

1H), 7.30 (d, 1 LI), 7.55 (t, 1H), 7.57-7.62 (m 2H), 7.71 (i, 1H), 8.17-8.22 (m, 2H) 
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Step P 

The title compound from Step C above (0.95 g, 2.45 mmoi) was dissolved in diethylene glycol 

(9.5 mL) and heated at 245 °C for 35 minutes using a Biotage Initiator microwave. The reaction 

5 mixture was diluted with water (25 mL) and ethyl acetate (100 ml). The organic phase was 

separated, washed with brine (25 mL), dried over Na2S04, filtered and the solvents were 

removed. This procedure was repeated seven more times and the combined crude material was 

purified by chromatography on silica using dichloromethane/acetone (98/2) as a mobile phase 

to afford the title compound as an off-white solid (3.4 g, 46 %). 

10 
1H-NMR (400 MHz, CDCl3): 8 = 2.23-2.38 (m 2H), 2.95-3.27 (m, 4H), 5.60 (5.57-5.61 (m, 1H), 

7.22 (d, 1H), 7.44-7.47 (m, 2H), 7.58 (t. 1H), 7.65 (d, 1H), 8.06 (d, 2H), 9.88 (br-s, 1H) 

Step £ 

15 

The title compound from Step D above (3.4 g, 9.19 mrnol) was dissolved in N,N'-

dimethylacetamide (40 mL) and the solution was cooled to 0 °C. At 0 DC sodium hydride (0.29 

g, 11.95 mmol) was added in portions. The mixture was stirred at 0 °C for 1 h and methyl iodide 

(1.19 mL, 19.14 mmol) was added. The mixture was stirred at 0 °C for 5 minutes then at room 

20 temperature for 16 h. The reaction mixture was diluted with ethyl acetate (250 mL), 10 % 

aqueous solution of citric acid (80 mL) and brine (50 mL). The organic phase was separated, 

washed with brine (50 mL), dried over Na2S04, filtered and the solvents were removed. The 

residue was purified by chromatography on silica using a Biotage Isolera One purification 

system employing an ethyl acetate/n-heptane gradient (5/95 -> 30/70) to afford the title 

25 compound as an off-white solid (2.42 g, 68 %). 

1H-NMR (400 MHz, CDC!a): 5 - 2.25-2.34 (m, 2H), 2.85-3.00 (m, 3H), 3.18 (dd, 1H), 3.75 (s, 

3H), 5.52-5.57 (m, 1H), 7.15 (d, 1H), 7.42 (I, 2H), 7.53-7.57 (m, 2H), 8.00-8.04 (m, 2H) 

30 Step F 

The title compound from Step E above (0.33 g, 0.86 mmoi) was dissolved in tetrahydrofuran (8 

mL) and water (8 mL). After the addition of potassium hydroxide (0.75 g, 13.4 mmol), the 

mixture was heated at 140 °C for 30 minutes using a Biotage initiator microwave. The reaction 
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mixture was diluted with ethyl acetate (30 mL) and water (10 mL). The organic phase was 

separated, washed with brine (10 ml), dried over Na2S04, filtered and the solvents were 

removed. This procedure was repeated six more times to afford the title compound as an off-

white soiid (1.74 9, 98 %). 

5 
1H-NMR (400 MHz, CDCI3): 5 = 2.00-2.16 (m, 2H), 2.68 (dd, 1H), 2.75-2.80 (m, 1H), 2.88-2.93 

(ms 1H), 3.06 (dd, 1H), 3.71 (s, 3H), 4.25-4.30 (m, 1H), 7.13 (d, 1H), 7.56 (d, 1H) 

Step G 

10 

The title compound from Step F above (0.2 g, 0.71 mmol) was dissolved in N,N'-

dimethyiacetamide (3 mL) and the solution was cooled to 0 °C. At 0 °C sodium hydride (0.023 

g, 0.92 mmol) was added. The mixture was stirred at 0 °C for 1 h and methyl iodide (0.09 mL, 

1.47 mmol) was added. The mixture was stirred at room temperature for 16 h. The reaction 

15 mixture was diluted with ethyl acetate (30 ml), 10 % aqueous solution of citric acid (8 mL) and 

brine (5 mL). The organic phase was separated, washed with brine (5 mL), dried over Ma2S04, 

filtered and the solvents were removed. The residue was purified by chromatography on silica 

using a Biotage isoiera One purification system employing an ethyl acetate/n-heptane gradient 

(5/95 -> 40/60 ->100/0) to afford the title compound as a pale orange oil which becomes a solid 

20 by standing at room temperature (0.13 g, 63 %). 

IH-NMR (400 MHz, CDCI3): 6 - 2.05-2.19 (m, 2H), 2.70-2.78 (m, 2H), 2.86-2.93 (tn, 1H), 3.30 

(dd, 1H), 3.47 (s, 3H), 3.71 (s, 3H), 3.75-3.78 (m, 1H), 7.14 (d, 1H), 7.56 (d, 1H) 

30 
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Preparative Example 35 

Br-

O-E 
H 

EtOH/RT 

Step A 

disthyienegiycol ^r"-

250°C, 55 min 

OBz Step 8 

Step C I Me)/NaH/THF/RT 

Br- sJ/THF/NaH Sr-

Steo £ 

t O-Bz 
OH 

KOH/THF/H2O 
microwave 7140 r'C 

Br 

Step D 

5 

Step A 

To £3 solution of commercially available 4-bromophenyi hydrazine (2.6g, 11.6mmoi) in ethanol 

(50 ml) was added ketone derivative (2.54g, 11.6 mmol). The reaction mixture was stirred for 

2h at room temperature. The solvent was removed to give the title compound as a solid (4.5g, 

10 quantitative). The compound was used in the next step without any purification. 

Step B 

A solution of the title compound from the above step (4.4g, 11.3 mmol) in diethyleneglycol (45 

mL) was sealed in three different microwavabie glass tubes (20 mL). Then, the reaction tubes 

15 were heated at 250 C using a microwave for 55 min. The combined reaction mixture was 

collected and was dissolved in DCM (200 mL) and washed with water and brine. The organic-

phase was dried over Na2S04 and the solvent was removed under reduced pressure to give 

crude product, which was purified on a silica gel column (ethyl acetate/n-heptane 20%-3Q%) to 

give the title compound (1.77g, 42%). 

20 
lH NMR (400 MHz, DMSG-d6) 5 7.95 (d, 1H), 7.65 (t, 1H), 7.52. (dd, 1H), 7.24 (d, 1H), 7.12 (d, 

1H), 5.46 (s, 1H), 3.34 (s, 3H), 3.13 (dd, 1H), 2.98 2.78 (m, 1H), 2.51 (s, 2H), 2.18 (d, 1H). 
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Step C 

To a stirred solution of the compound from above step B (200 mg, 0.54 mmol) in THF (50 ml) 

was added NaH (25mg, 1-Ommoi). The suspension was stirred for tOmin. Then the methyl 

iodide solution (75mg, 0.5mmol) was added and the reaction mixture was stirred for 1h. The 

5 reaction mixture was quenched with water and extracted with ethyl acetate (100 ml). The 

organic phase was washed with brine and dried over Na2S04. The solvent was removed and 

crude material was purified on a silica gel column (eluent: 10:90 EtOAc: heptane) to give the 

title compound (200mg, 96%). 

10 1H-NMR (400 MHz, CDCI3): 5 = 8.10-8.00 (m, 2H), 7.59-7.55 (m, 2H), 7.46-7.42 (m, 2H), 7.26-

7.28 {m, 1H), 7.16 (d, 1H), 5.59 - 5.56 (m, 1H), 3.66 (s, 3H), 3.21 (dd, 1H), 3.01 - 2.92 (m, 3H), 

2.33- 2.27 (m,2H). 

15 Step D 

To a solution of the compound from step C (200mg, 0.52 mmol) in THF:H20 (1:1, 8 ml) was 

added KOH (450mg, 7.8 mmol). The reaction mixture was heated at 140 °C using a microwave 

for 30 min. The reaction mixture was extracted with ethyl acetate (150 ml) and washed with 

wafer and brine and dried over Ma2S04. The solvent was evaporated and the crude material 

20 was purified on a silica gel column (eluent: 10:90 EtOAc:heptane) to give the title compound 

(137mg, 69%). 

"1H-NMR (400 MHz, CDCI3): 5 ~ 7.56 (d,1H), 7.23 (dd 1H), 7.10 (d,1H), 4.48 - 4.07 (m, 1H), 

3.60 (s, 3H), 3.05 (dd,1H), 2.89 (dt,1H), 2.83-2.61 (m, 3H), 2.20 - 1.96 (m, 2H). 

25 
Step E 

To a solution of the compound from above step D (130 mg, 0.46 mmol) in THF (10 rnL) was 

added NaH (22 mg, 0.92 mmol). The suspension was stirred for 10 min at room temperature. 

Then the methyl iodide solution (129mg, 0.92mmol) was added and the reaction mixture was 

30 stirred for 1h. Then the reaction mixture was quenched carefully with water and extracted with 

ethyl acetate (150 mL). The organic phase was washed with brine and dried over Na2S04. The 

solvent was removed and purified on a silica gel column (eluent: 10:90 EtOAc: heptane) to give 

the title compound (115 mg, 85.8%). 
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1H NMR (400 MHz, CDCi3) 5 7.57 {d,1H), 7.21 (dd, 1H), 7.09 (d,1H), 3.87 - 3.72 (m, 1H), 3.59 

(s, 3H), 3.46 (s, 3H), 3.03 (dd,1H), 2.90-2.83 (m, 1H), 2.77-2.68 (m, 2H), 2.19-2.12 (m, 1H), 

2.19 - 1.98 (m, 1H). 

5 Preparative Example 36 

O-Bz 

-NH,HCI 

EtOH/RT 

Step A 

diethyleneglycoi 

250°C, 55 min 

p-B: O-Bz 

r H 

regioisomer A 

Br 

H 
reqioisomer B 

Br' 

WTM F/NaH 

Step C Me!/NaH/THF/RT 

KOH/THF/H2O 
microwave /140 °C 

Step Q 

Step A 

To a solution of commercially available 3-bromophenyi hydrazine (2g, 9.1 rnrnol) iri ethanol (50 

10 mL) was added ketone derivative (2 g, 9.1 mrnoi). The reaction mixture was stirred for 2h at 

room temperature. The solvent was removed to give the title compound as a solid (3.52g, 

quantitative). The product was used in the next step without any further purification. 

Step B 
15 A solution of the title compound (3.5g, 9.1mmoi) in diethvlenegiycol (12 mL) was sealed in a 

microwavable glass tube (20 mL). Then, the reaction mixture was heated at 245 C using a 

microwave for 50 min. The reaction mixture was dissolved in ethyl acetate (250 mL) and 

washed with water and brine. The organic phase was dried over Na2S04 and the solvent was 

removed under reduced pressure, and the crude product was purified on a silica ge! column 

20 (ethyl acetaie/n-heptane 10%-40%) to give two regioisomers (1.17. 32%). 

Regioisomer A (7-bromo-2,3,4,9-tetrahydro-1H-carbazol-3-yi benzoate) (670mg) 
1H-NMR (400 MHz, CDCI3): 8 = 8.05 (d, 1H), 7.83 (s, 1H), 7.57 (m, 1H), 7.47 - 7.42 (m, 2H), 

7.32 (d, 1H), 7.21 (dd, 1H), 5.62-5.59 (m, 1H), 3.22 (dd, 1H), 3.10 - 2.76 (m, 3H), 2.56 - 2.07 

25 (m, 2H). 
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Regioisomer B (5-bromo~2,3,4,9-tetrahydro-1H-carbazol-3-yi benzoate) (500mg) 
1H-NMR (400 MHz, CDC!3): 6 = 8.08 (d, 1H), 7.92 (s, 1H), 7.57 (m, 1H), 7.45 (t, 1H), 7.24 (t, 

1H)f 6.97 (t, 1H), 5.61 (m, 1H), 3.65 (dd,1H), 3.38 (dd, 1H), 3.17-2.66 (m, 2H), 2.45- 2.07 (m, 

5 2H). 

Step C 

To a stirred solution of compound regiomer A from step 2 (450mg, 1.2 mmol) in THF (15 ml) 

was added NaH (58mg, 2.4 mmol). The suspension was stirred for Kirnin. Then the methyl 

10 iodide solution (338 mg, 2.4 mmol) was added and the reaction mixture was stirred for 2h. The 

reaction mixture was quenched with water and extracted with ethyl acetate (200 mL). The 

organic phase was washed with brine and dried over Na2SG4. The solvent was removed and 

the crude material was purified on a silica gel column (ethyl acetate/n-heptane 10%-30%) to 

give the title compound (357 mg, 77.6%). 

15 ^H-NMR (400 MHz, CDCl3): 8 = 8.06-8.03 (m, 1H), 7.62 - 7.52 (m, 1H), 7.49 - 7.39 (m, 2H), 

7.33 (d, 1H), 7.20 (dd, 1H), 5.76-5.41 (m, 1H), 3.65 (s, 3H), 3.23 (dd, 1H), 3.13-2.73 (m, 3H), 

2.56-2.11 (m, 2H). 

Step D 

20 To a solution of the compound from step 3 (357mg, 0.92 mmoi) in THF:H20 (1:1, 8 mL) was 

added KOH (450mg, 7.8 mmol). The reaction mixture was heated at 140 °C using a microwave 

for 30min. The reaction mixture was extracted with ethyl acetate (150 mL.) and washed with 

water and brine and dried over Na2S04. The solvent was evaporated and the crude material 

was purified on a silica gel column (ethyl acetate/n-heptane 10%-40%) to give the title 

25 compound (160 mg, 62%). 
1H NMR (400 MHz, CDC!3) 8 = 7.42 (d,1H), 7.32 (d,1H), 7.19 (dd, 1H), 4.38 - 4.21 (m, 1H), 

3.61 (s, 3H), 3.09 (dd, 1H), 2.82-2.70 (m, 3H), 2.16-1.96 (m, 2H). 

Step E 

30 To a solution of the compound from step 4 (160 mg, 0.57 mmol) in THF (5 ml.) was added NaH 

(122 mg, 5.0 mmol). The suspension was stirred for 10 min at room temperature. Then the 

methyl iodide solution (400 mg, 2,83rnmol) was added and the reaction mixture was stirred for 

4h. Then, the reaction mixture was quenched carefully with water and extracted with ethyl 

acetate (150 mL). The organic phase was washed with brine and dried over Na2S04. The 
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solvent was removed and purified on a silica gel column (acetate/n-heptane 10%-40%) to give 

the title compound (120 mg, 71.8%). 
1H-NMR (400 MHz, CDCI3): 3 - 7.40 (d, 1H), 7.32 (d, 1H), 7.18 (dd, 1H), 3.84 - 3.71 (m, 1H), 

3.60 (s, 3H), 3.48 (s, 3H), 3.08 (dd, 1H), 2.87 (dt, 1H), 2.74-2.70 (m 2H), 2.20 ~ 2.03 (m, 2H). 

rw 
<X ,.o r~\ 0, .o 

Mei/THF/NaH 30H/THF/H,0/100 °C 

Br 

Boc 

recsioisomer A 

" N 
i 
Boc 

sgiotsomsr B 

H ^ 

EtOH/RT 
Step C 

Step D 

(Boc)2Q/THF/DMAP 

Step E 

•K 

ienegiycol 
250"C / 55mm 

o— 

10 Step A 

To a solution of the title compound (5g, 31.6 mmol) in THF (100 ml) was added NaH (1.2g, 50 

mmol). The suspension was stirred for 10 min at room temperature. The methyl iodide solution 

(5.5g, 39 mmol) was added slowly and the reaction mixture was stirred for 3h. Then, the 

reaction mixture was quenched with water carefully, and the reaction mixture was concentrated. 

15 The residue was dissolved in EtOAc (200 ml) and washed with water and brine and dried over 

Na2S04. The solvent was removed under reduced pressure and the residue was purified on a 

silica ge! column using a Biotage Isolera One purification system employing an EtOAc/n-

heptane gradient (15/85 -> 50/50) to afford the title compound (4.3g, 80%). 
1H-NMR (400 MHz, CDCi3) 5: 3.95 (s, 3H), 3.35-3.29 (m, 5H), 1.87-1.80 (m, 4H), 1.75-1.68 (m, 

20 2H), 1.60-1.52 (m, 2H). 

Step B 

To a solution of the title compound (6.4g, 37.2mmol) in THF: H20 (1:1; 50mL) was added p~ 

toluene sulfonic acid (640rng. 3.86mmol). The reaction mixture was heated at 100 °C overnight. 
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The reaction mixture was extracted with ethyl acetate ( 200 ml). The organic phase was 

washed with water, brine and drie.d over Na2S04. The solvent was removed under reduced 

pressure and the residue was purified on a silica ge! column using a Biotage Isolera One 

purification system employing an EtOAc/n-heptane gradient {20/80 -> 50/50) to afford the title 

5 compound (4.2g, 89%). 
1H-NMR {400 MHz, CDCI3) 5: 3.64-3.62 (m, 1H), 3.42 (s, 3H), 2.62-2.54 (m, 2H), 2.31-2.26 (m, 

2H). 2.14-2.06 (m, 2H), 1.99-1.92 (m, 2H). 

Step C 

10 To a solution of 4~methoxycyc!ohexanone (1.4g, lO.Srnmoi) from step B was added (3-

bromophenyl)hydrazine hydrochloride (2.49, 10.8mmoi) in ethanoi {50 ml.). Then the reaction 

mixture was stirred at room temperature for 4h. Then the solvent was removed under reduced 

pressure to give the title compound (3.1g. quantitative). The product was used in the next step 

without any purification. 

15 

Step D 

A solution of the title compound from step D (3.1 g, 10.4 mmol) in diethylenegiyco! {12 mL) was 

sealed in microwavable glass tube (20 ml). Then, the reaction mixture was heated at 250 °C 

using a microwave for 50 min. The reaction mixture was dissolved in ethyl acetate (250 ml.) 

20 and washed with water and brine. The organic phase was dried over Na2S04 and the solvent 

was removed under reduced pressure, and the crude product was purified on a silica gel 

column using a Biotage isolera One purification system employing an EtOAc/n-heptane gradient 

(20/80 -> 30/70) to afforded a mixture of two regioisomers (1.6g, 53%). 

25 Step E 

To a solution of the title compound from above step D (1.4g, 4.99mmol) in THF (30 mL) was 

added di-tert-butyl dicarbonate (1.3g, 5.9mmot) and a catalytic amount of dimethylarnino 

pyridine (5 mg). Then, the reaction mixture was stirred for 1h. The solvent was removed, the 

crude product was purified on a silica gel column using a Biotage Isolera One purification 

30 system employing an EtOAc/n-heptane gradient (5/95 ~> 25/75) to afford the two regioisomers. 

The fast eluting compound was regioisomer A (700mg,37%), and the slow eluting compound 
DM 4 rH COO/ \ t»ao icyiumci D p . ly uu /u^. 
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Regioisomer A: tert-butyl 5-bromo-3-methoxy-3,4-dihydro-l H-carbazole-9(2H)-carboxyiate: 
1H-NMR (400 MHz, CDC!3)8: 8.15 (d,1H), 7.34 (d, 1H), 7.06 3.77-3.71 (mf 1H), 3.48 (s, 

3H), 3.47-3.42 (m, 1H), 3.18-3.11 (m, 2H), 3.05-2.97 (m, 1H), 2.10-1.95 (m, 2H), 1.67 (s, 9H). 

5 Regioisomer B: tert-butyl 7-bromo-3-methoxy-3,4-dihydro-1 H-carbazoie-9(2H)-carboxyiate: 

'Ai-NMR (400 MHz, CDCI3) 5 = 8.35 (d,1H), 7.34 (dd,1H), 7.23 (d,1H)f 3.78-3.73 (m, 1H), 3.47 

(s, 3H), 3.19-3.12 (m, 1H) 3.00-2.95 (m, 2H), 2.69-2.63 (m, 1H), 2.15-2.09 (m,1H), 2.05-1.96 (m, 

1H) 1.68 (s. 9H). 

10 

Preparative Example 38 
OH 

TsOH/THF7H?0 

17 
Br N N 

-WH, 
HF7R7 

step B 

Br N N' s 

diethyienegiyco! 
250 °C/50min 

Br^V 

Step A 

15 A solution of the title compound (11g, 70mmol) in THF:H20 (100 mL, 1:1) was heated at 110 °C 

overnight. The reaction mixture was extracted with ethyl acetate (250mL). The organic phase 

was washed with water and brine and dried over Na2SG4. The solvent was removed under 

reduced pressure to give the title compound (5.2g, 65%). 

20 Step B 

To a solution of 2~bromo-6~(1-methyihydrazinyl)pyridine (5.2g, 25.7 mmoi) in THF (50 mL) was 

added 4-hydroxycyclohexanone (3.1g, 27.1 mmol). The reaction mixture was stirred for 1h. The 
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solvent was removed under reduced pressure to give an oily compound (7.6g, quantitative). The 

compound was used in the next step without any purification. 

Step C 

5 A solution of the title compound from step B (7.65g, 25.7 mmoi) in diethyienegiycol (45 ml) was 

sealed in microwavabie glass tubes (20 mL). The reaction tubes were heated at 250 "C using a 

microwave for 55min. The reaction was performed in 3 batches. The combined reaction mixture 

was collected and was dissolved in ethyl acetate (250 mL) and washed with water and brine. 

The organic phase was dried over Na2S04 and the solvent was removed under reduced 

10 pressure to give crude product, which was purified on a silica gel column (ethyl acetate/n-

heptane 20%-40%) to give the title compound (3.6, 50%). 

1H- NMR (400 MHz, CDCk) 5 7.58 (d, J = 8.0 Hz, 1H), 7.16 (d, J = 8.0 Hz, 1H), 4,29-4.28 (m, 

1H), 3.69 (s, 3H), 3.08 (dd, J= 15.4, 4.2 Hz, 1H), 2.93-2.85 (m, 1H), 2.80-2.66 (m, 2H), 2.17-

15 1.99 (m,3H). 

20 StePA Step A 

To a solution of 2-fluoroethano! (0.32 mL, Smmol) in pyridine and toluene (5 ml., 1:1) mixture 

was added p-tolunesulfonyl chloride at 0°C. The reaction mixture was stirred overnight. The 

reaction mixture was dissolved in EtOAc (150 mL) and washed with water and brine and dried 

over Na2S04. The solvent was removed under reduced pressure, and the crude product was 

25 purified on a silica gei column using Biotage Isoiera One purification system employing 

EtOAc/n-heptane (5/95=>30/70) to give the titie compound as a colorless liquid (1.54g, 67%). 

1H NMR (400 MHz, CDCl3) 6= 7.85 (m, 2H), 7.40 (m, 2H), 4.65 (m, 1H), 4.55 (m, 1H), 4.35 (m, 

1 Hi), 4.25 (m, 1H), 2.48 (s, 3H). 

30 
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Step A 

5 To a solution of the title compound from preparative example 38 step C (150 mg, 0.53 mmoi) in 

THF (15 ml) was added NaH (25 rng, 1.06 mmoi) and the suspension was stirred for 5min. 

Then, the solution of the compound (116mg, 0.53 mmoi) from step A was added. The reaction 

mixture was heated at 100 °C for overnight. The reaction mixture was dissolved in EtOAc (100 

mi), and washed with water and brine and dried over Na2S04. The product was purified on a 

10 silica gel column using Biotage isolera One purification system employing an EtOAc/n-heptane 

gradient (10/90 => 20/80) to afford the title compound (78 mg, 45%). 

1H NMR (400 MHz, CDCI3) 5 7.57 (d, 1H), 7.15 (d, 1H), 4.72 -4.61 (m, 1H), 4.67 (t, 1H), 4.55 (t, 

1H), 3,97 - 3.91 (m, 1H), 3.90 (t, 1H), 3.83 (t, H)3.71 (s, 3H), 3.07 (dd, 1H), 2.93-2.88 (m, 1H), 

15 .2.80 - 2.72 (m, 2H), 2.22 - 2.20 (m, 1H), 2.14-2.05 (m, 1H). 

ve example 

Ag20//Pr!/RT r g 
J Step A - ' 

o o 
\__/ 

S0H/THP7H20 
Step B 

Br" "W N 

THF/RT 
Step C 

-NH, 

Br N' 

Step D >50 °C 
enegsyco 

20 
.--W -Sr N 
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Step A 

To a solution of the title compound (5.6g, 35.4 mmol} in 2-iodoproparie (28 mL) was added 

Ag?Q (16g, 69.2 mmol) and the reaction mixture was stirred for 4 days. Then the reaction 

5 mixture was diluted with diethyl ether and filtered off and the filtrate was concentrated under 

reduced pressure and the crude product was purified on a silica gel column using Biotage 

Isolera One purification system employing an EtOAc/n-hepiane gradient (5/95 -> 20/80) to 

afford the title compound (2.6g, 57% based on starting material recovery). 

10 1H NMR (400 MHz, CDCi3) 5 3.95 (s, 4H), 3.80 - 3.59 (m, 1H), 3.48 (s, 1H), 1.81 (d, 4H), 1.76 -

1.61 (m, 3H), 1.56 (d, 2H), 1.15 (d,6H). 

Step B 

To a solution of the title compound from step A (3g, 15.0 mmol) in THF; H20 (20 mL, 1:1) was 

15 added p-tolune sulfonic acid (0.5g, 3 mmol) and the reaction mixture was heated at 100 °C 

overnight. The reaction mixture was extracted with EtOAc (200 ml). The organic phase was 

washed with water and brine and dried over Na2S04. The solvent was removed and the crude 

product was purified on a silica gel column using Biotage Isolera One purification system 

employing an EtOAc/n-heptane gradient (20/80 --> 50/50) to afford the title compound (2.1g, 

20 91%). 
1H-NMR (400 MHz, CDCI3) 5 3.78 (d, 1H), 2.61 (s, 1H), 2.29 (s, 1H), 2.18-1.80 (m, 2H), 1.35-

1.07 (m,4H). 

Step C 

25 
To a solution of commercially available 2-bromo-6-(1-methylhydrazinyl)pyridine (620, 3.06 

mmol) In THF (5 mL) was added ketone derivative from step B (0.62g, 3.06 mmol). The reaction 

mixture was stirred for 2h at room temperature. The solvent was removed to give the title 

compound as an oily material (1g, quantitative). The product was used in the next step without 

30 any further purification 

Step D 

A solution of the title compound from step C (1 g, 3.9 mmol) in diethyieneglycol (12 mL) was 

sealed in a microwavable glass tube (20 mL). Then, the reaction mixture was heated at 245 C 
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using a microwave for 50 min. The reaction mixture was dissolved in ethyl acetate (250 ml_) 

and washed with water and brine. The organic phase was dried over Na2S04 and the solvent 

was removed under reduced pressure, and the crude product was purified on a silica gel 

column using Biotage Isoiera One purification system by employing an EtOAc/n-heptane 

5 gradient (10/90 => 50/50) to afford the title compound (258mg, 26%). 

'H-NMR (400 MHz, CDC!3) 5 7.57 (d, 1H), 7.14 (d, 1H), 3.99 - 3.79 (rn, 2H), 3.71 (s, 3H), 3.11 -

2.98 (m, 1H), 2.90 (dt, 1H), 2.79-2.72 (m, 1H), 2.69-2.62 2.20-2.11 (m,1H), 2..08 -

1.93 (m,1H), 1.23 (d,3H), 1.22 (d,3H). 

10 

Br' 

.HCl 

(BOC)20/TEA/RT 

Boc 

NH-
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Step A 

To a solution of commercially available 3-bromopherty! hydrazine (2.74g, 12.2 mmol) in ethanol 

(100 nil) was added ketone derivative (3g, 12.2 mmol) in ethanol (50 ml). The reaction mixture 

was stirred for 5h at room temperature. The solvent was removed to give the title compound as 

5 a solid (5g, quantitative). The product was used in the next step without any purification. 

Step B 

A solution of the title compound from step A (5g, 12.1 mmol) in diethyleneglycol (12 ml.) was 

sealed in microwavable glass tube (20 mL). Then, the reaction mixture was heated at 245 *C 

10 using microwaves for 50 min. The reaction was performed in 3 hatches. The combined reaction 

mixture was dissolved in ethyl acetate (250 mL) and washed with water and brine. The organic 

phase was dried over Na2S04 and the solvent, was removed under reduced pressure, and the 

crude product was purified on a silica gel column using Biotage Isoiera One purification system 

employing an EtOAc/n-heptane gradient (10/90 => 55/45) to afford the title compounds as two 

15 regioisomers (3.3g, 70%). 

Regioisomer A (1.9g) (2-(7-bromo-2,3,4,9-tetrahydro-1 H-carbazol-3-yl)isoindoline-1,3-dione) 
1H NMR (400 MHz, CDCi3) 5 7.89 (m, 2H), 7.82 - 7.65 (rn, 2H), 7.46 (s, 1H), 7.2-7.26 (m, 1H), 

7.19 (d, 1H), 4.71-4.66 (m, 1H), 3.52-3.46 (m, 1H), 3.00-2.91 (m, 4H), 2.11 -2..07 (rn, 1H). 

20 

Regioisomer B (1.4g) (2-(5-bromo-2,3,4,9-tetrahydro-1H-carbazol-3-yl)isoindoline-1,3-dione) 
1H NMR (400 MHz, CDCI3) 5 7.82 (dd, 2H), 7.70 (dd, 2H), 7.18 (d,1H), 7.10 (d, 1H), 6.86 (t, 1H), 

4.57 (m, 1H), 3.63-3.57 (m, 1H), 3.53-3.25 (rn, 1H), 3.08-2.69 (m, 3H), 1.99 (d, 1H). 

25 Step C 

To a stirred solution of compound regioisomer A from above step B (980 mg, 2.48 mmol) In THF 

(25 ml) was added NH2NH2 (2mL). The reaction mixture was stirred for 2 days. The solid was 

filtered off. The filtrate was concentrated under reduced pressure, and the crude product was 

dissolved in DCM (200mL). The organic phase was washed with water and brine and dried over 

30 Na2S04. The solvent was removed under reduced pressure, the crude product was used in the 

next step without any further purification. 
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Step D 

To the crude product from the above step (1.1 g) in THF (25 ml) was added (Boc)20 (4.5g, 20.6 

mmoi) and triethylamine (2.5 ml). The reaction mixture was stirred at room temperature 

overnight. The solvent was removed and the crude product was purified on a silica gei column 

5 using Biotage isolera One purification system employing an EtOAc/n-heptane gradient {20/80 

=> 50/50) to afford fast eluting compound as di-Boc-(650 mg) and slow eluting compound as 

mono-Boc-(830 mg) protected compound. 

Di-Boc:{ 650 mg) 

10 tert-butyl 7-bromo-3-(tert-bufoxyearbonylamino)-3,4-dihydro-1H-carbazoie-9(2H)-carboxylate 

1H NMR (400 MHz, CDCI3) 6 8.35 (d, 1H), 7.35 (dd, 1H), 7.23 (d,1H), 4.68 (s, 1H), 4.10 (s, 1H), 

3.09 - 3.01 (m,3H), 2.53 (dd, 1H), 2.13-2.00 (m, 1H), 2.03 - 1.75 (m, 1H), 1.69 (s, 9H), 1.48 

(s, 9H). 

15 
Mono-Boc: (830 mg) 

tert-butyl 7-bromo-2,3,4,9-tetrahydro-1H-carbazoi-3-yl carbamate 

1H NMR (400 MHz, CDCI3) 5 7.45 (d,1H), 7.30 (d, 3H), 7.20 (dd,1H), 4.70 (s, 1H), 4.12 (s, 1H), 

20 3.08 (dd, 1H), 2.85-2.81 m, 3H), 2.57 (dd, 2H), 2.15 - 2.12 (m, 1H), 2.01-1.93 (m, 1H), 1.48 (s, 

9H). 

Step E 

A solution of di-Boc protected compound from the above step (630 mg, 1.35 mrnol) in DMA (5 

25 ml) was cooled to ice bath temperature and NaH (65 mg, 2.7 mmol) was added portionswise. 

The suspension was stirred at room temperature for 5 min and methyl iodide solution (380 mg, 

2.7 mmol) was added. The reaction mixture was stirred at room temperature for 2h. The 

reaction mixture was dissolved in dichioromethane (250 mL) and washed with water and brine 

and dried over Na2S04. The solvent was removed and the crude product was purified on a silica 

30 gel column using Biotage Isolera One purification system employing an EtOAc/n-heptane 

gradient (20/80 => 50/50) to afford the title compound (435 mg, 67%). 

1H-NMR (400 MHz, CDCi3) 5 8.34 (s, 1H), 7.35 (d, 1H), 7.23 (d, 1H), 4.50 (m, 1H), 3.28-3.24 

(m, 1H), 3.08-3.0 (m, 1H), 2.87 (s, 3H), 2.75 (m , 2H), 1.98 (dd, 3H), 1.68 (s, 9H), 1.50 (s, 9H). 
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Step A 

5 To a solution of monoprotected compound from preparative example 41 step D (750 mg, 2.05 

mmmoi) in DMA (5 ml_) was added NaH (65 mg, 2.7 mmol) portionswise. The suspension was 

stirred at room temperature for 5 min and methyl iodide solution (380 mg, 2.7 mmol) was added. 

The reaction mixture was stirred at room temperature for 1h. The reaction mixture was 

dissolved in dichloromethane (150 mL) and washed with water and brine and dried over 

10 Na2S04. The solvent was removed and the crude product was purified on a silica gel column 

using Biotage isolera One purification system employing an EtOAc/n-heptane gradient (20/80 

=> 50/50) to afford the title compound (455mg, 56%). 

15 

1H NMR (400 MHz, CDCh) 5 - 7.40 (d, 1H), 7.31 (d, 1H), 7.18 

(s, 3H), 2.88-2.74 (m, 7H), 2.08 (brs, 2H), 1.50 (s, 9H). 

1H), 4.50-4.33 (m, 1H), 3.5 SQ 

25 

155 



WO 201.S/128455 

Br--. 

Br 
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NH-> 

H 

Step C 

^NH2.H2Q/THF/RT 

Step D 

Step A 

5 To a solution of 2,5-dibromopyridine (15g, 64 mrnoS) was added NH2NH2 H20 (20 mL). The 

reaction mixture was refluxed for 2 days. The solvent was removed under reduced pressure, 

and the crude product was dissolved in DCM (200 ml) and washed with water and brine and 

dried over NajSCfo The solvent was removed and the crude product was purified on a silica gel 

column using Biotage Isolera One purification system employing an EtOAc/n-heptane gradient 

10 (20/80 => 50/50) to afford the title compound (5,1g, 59% based on starting material recovery). 

1H NMR (400 MHz, CDCI3) 5 8,16 (s, 1H), 7.56 (d,1H), 6.69 (d,1H), 6.04 (brs, 1H), 3.7 (brs, 2H). 

Step B 

15 To a solution of the title compound from above step A (1,5g, 6.7 mmol) in ethanoi (100 mL) was 

added ketone derivative (1.6g, 6.7 mmol) in ethanoi (50 mL). The reaction mixture was stirred 

for 5h at room temperature. The solvent was removed to give the title compound as a solid (3.1, 

quantitative). The product was used in the next step without any purification. 
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Step C 

A solution of the title compound from above step B (3.7g, 8.9 mmol) in diethyieneglycol (12 mL) 

was sealed in a microwavabie glass tube (20 mL). Then, the reaction mixture was heated at 245 

'C using a microwave for 50 min. The reaction was performed in 3 batches. The combined 

5 reaction mixture was dissolved in ethyl acetate (250 mL) and washed with water and brine. The 

organic phase was dried over Na2S04 and the solvent was removed under reduced pressure, 

and the crude product was purified on a silica gel column using Biotage isofera One purification 

system employing an EtOAc/n-heptane gradient (20/80 => 70/30) to afford the title compounds 

as two regioisomers (1g, 28.5%). The product was used in the next step without any 

10 characterization. 

Step D 

To a stirred solution of compound from above step C (1.2 rng, 3.0 mmol) in THF (50 mL) was 

added NH2NH2 (5 mL). The reaction mixture was stirred for 2 days. The solid was filtered off. 

15 The filtrate was concentrated under reduced pressure, and the crude product was dissolved in 

DCM (200mL). The organic phase was washed with water and brine and dried over Na2S04. 

The solvent was removed under reduced pressure, the crude product (890rrig) was used in the 

next step without any further purification. 

20 Step E 

To the crude product from above step D (0.89g) in THF (20 mL) was added (Boc)20 (2g, 9.1 

mmol) and triethylamine (5 mL). The reaction mixture was stirred at room temperature 

overnight. The solvent was removed and the crude product was purified on a silica gei column 

using Biotage isolera One purification system employing an EtOAc/n-heptane gradient (20/80 

25 => 60/40) to afford the title compound (0.77g, 24% overall yield from 3 steps). 

1H NMR (400 MHz, CDCi3) 5 11.50 (s, 1H), 8.12 (d 1H), 7.98 (d 1H), 7.01 (d, 1H), 3.78-3.69 

(m, 1H), 3.32 (s, 3H), 2.91-2.86 (m, 1H), 2.77-2.70 (rn, 2H), 2.47-2.41 (m, 1H), 2.01 - 1.97 (m, 

1H), 1.79-1.69 (m, 1H), 1.41 (s, 9H). 

Step F 

To a solution of Boc-protected compound from above step E (700 mg, 1.9 rnmmol) In DMA (10 

mL) was added NaH (180 mg, 7.5 mmol) portionswise. The suspension was stirred at room 

temperature for 10 min and methyl iodide solution (1.2g, 8 mmol) was added. The reaction 
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mixture was stirred at room temperature for 2h. The reaction mixture was dissolved in ethyl 

acetate (250 mL) and washed with water and brine and dried over Na2S04. The solvent was 

removed and the crude product was purified on a silica gel column using Biotage isoSera One 

purification system employing an EtOAc/n-heptane gradient (25/75 => 80/20) to afford the title 

5 compound (435mg, 67%). 

!H NMR (400 MHz, DMSO)5 8.20 (d, 1H), 8.06 (d, 1H), 4.26 (m, 1H), 3.65 (s, 3H), 3.00-2.88 

(m, 2H), 2.79 (s, 3H), 2.73-2.70 (m, 2H), 2.04 -1.39 (m, 2H), 1.42 (s, 9H). 

15 Step A 

To a solution of the title compound (0.25g, 0.88 mmol) in DMA (5 mL) was added NaH (60 mg, 

2.5 rrimoi) and the suspension was stirred for 5 min. Then, the solution of 1-bromo-2~ 

methoxyethane (245 mg, 1.77 mmol) was added. The reaction mixture was stirred for 3h at 

50 °C on a sand bath. The reaction mixture was dissolved in EtOAc (150 mL.), and washed with 

20 water and brine and dried over Na2S04. The product was purified on a silica gel column using 

Biotage Isolera One purification system by employing an EtOAc/n-heptane gradient (20/80 => 

80/20) to afford the title compound (0.255g, 85%). 

1H NMR (400 MHz, CDCI3) 5 7.56 (d,1H), 7.14 (d,1H), 3.91 - 3.85 (rn, IN), 3.77- 3.74 (m, 2H), 

25 3.70 (s, 3H), 3.59 (t, 2H), 3.42 (s, 3H), 3.07 (dd,1H), 2.93-2.86 (m, 1H), 2.78 - 2.69 (m, 2H), 

2.24-2.21 (m, 1H), 2.10-2.01 (m, 1H). 
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'•^reparative Example 46 

Step A 

5 To a solution of the title compound from preparative example 28 step G (400 mg, 0.858 mmol) 

in DMA (5 ml.) was added NaH (31 mg, 1.29 mmol). The suspension was stirred for 5 rnin at 

room temperature and 1-bromo-2-methoxyethane (120 mg, 0.869 mmol) was added. The 

reaction mixture was heated at 50 °C overnight. The reaction mixture was cooled, and 

dissolved in ethyl acetate (150 ml) and washed with water and brine and dried over Na2S04. 

10 The solvent was removed under reduced pressure and the crude product was purified on a 

silica gel column using Biotage Isolera One purification system employing an EtOAc/n-heptane 

gradient (1/99 => 20/80) to afford the title compound (150 mg, 41%). 

1H-NMR (400 MHz, CDCh) 5 7.50 (d, 1H), 7.10 (d, 1H), 4.69 (d, 1H), 4.38 -4.14 (rn, 2H), 4,04 

15 (s, 1H), 3.65 (t, 2H), 3.24 (s, 3H), 3.01 (dd,1H), 2.85-2.82 2.50 (dd,1H), 2.19-2.06 (m, 

1H), 1.95-1.86 (m, 1H), 1.42 (s,9H) 

Step B 

1% a solution of mono-Boc derivative from the above step (80 mg, 0.188 mmol) in DMA (2 ml) 

20 was added NaH (7 mg, 0.28 mmol). To this suspension methyl iodide (39 mg, 0.28 mmol) was 

added. The reaction mixture was stirred for 2h. Then the reaction mixture was dissolved in ethyl 

acetate ("150 ml.) and washed with water and brine and dried over Na2S04. The solvent was 

removed and the crude product was purified on a silica ge! column using Biotage Isolera One 

purification system employing an EtOAc/n-heptane gradient (10/90 => 60/40) to afford the title 
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compound (70 mg, 85%). 

1H~NMR (400 MHz, CDC!3) 5 7.53 (d 1H), 7.13 (d 1H), 4.49-4.24 (m,4H), 3.70- 3.67(m, 2H), 

3.27 (s, 3H), 3.27 -2.70 (m, 6H), 2.04-2.03 (m, 2H), 1.48 (s, 9H). 

^reparative bxarnpie 

CF3COOEt, LDA, 

CH3NO2, THF 
Step A 

F3CVOH 
H2lPt02 

W -F NO, EtOH 
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OF, 
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Step D 

r 
Br^'N^N aX " TIPS 

COO Me 
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2. TIPSCi. Br-

Steo G 

MeOH 

Step F 

F3 CF-

/ 
Br N 0 

1. HMDS, toluene 

2. O 

Steo E 

O H 

10 Step A 

To a solution of LDA solution 1.8 M (33.0 mL, 59.3 rnmoi) in tetrahydrofuran (150 mL) at -75CC 

was added commerciaHy available 2-fluoropyridine (4.2.5 mL., 49.4 mmol). The mixture was 

stirred tor 4 h at this temperature. To the resulting suspension, ethyl trlfiuoroacetate (7.08 mL, 

15 59.3 mmol) was added, during which the internal temperature should not rise above -45 °C. The 

reaction mixture was warmed to room temperature. Nitromethane (5.31 ml., 99 mmol) was 

added and the reaction mixture was stirred at room temperature overnight. The slurry was 

diluted with ethyl acetate (100 mL) and 50 mL of 1.2 M HCL The organic layer was separated, 

dried over Na2S04l filtered and concentrated to dryness. The residue was suspended in 

20 dichioromethane and filtered to afford the title compound as white crystals (6.14 g), The mother 

liquor was concentrated to dryness and purified by flash chromatography in ethyl acetate/n-

heptane (20/80 to 35/65) yielding additional material (4.45 g). The overall yield was 10.59 g (84 

%). 

25 
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Step B 

The title compound from step A above (4.45 g, 17.51 rrtmol) was dissolved in ethanoi (50 ml) 

and stirred under hydrogen (0.141 g, 70.0 rnmoi) with platinum(iV) oxide hydrate (0.398 g, 1.751 

5 rnmoi). After the consumption of the theoretical amount of hydrogen, the solution was filtered, 

and the fiitrate was refluxed overnight. Subsequently, the solvent was removed under reduced 

pressure. The title compound was obtained after chromatographic purification using a gradient 

of dichloromethane/methanol (98/2 to 9/1) to afford the title compound (1.2 g, 34 %). 

10 MS (ESI); m/z - 204.88 (MH+) 

Step C 

To a solution of the title compound from Step B above (1.2 g, 5.88 rnmoi) in tetrahydrofuran (15 

15 ml) and pyridine (0.951 mL, 11.76 rnmoi) was added thionyl chloride (0.858 ml, 11.76 mmoi) at 

0 °C. The resulting mixture was stirred at room temperature for 24 h. The reaction mixture was 

poured into ice water. The mixture was neutralized (pH 6) with a saturated solution of sodium 

carbonate. The aqueous layer was extracted with dichloromethane. The organic layers were 

collected, dried over NajSCA, filtered and concentrated to dryness. The residua! pyridine was 

20 removed by addition of toluene and concentration to dryness 3 times to afford the title 

compound as a brown solid (1.13 g, 100 %). 

MS (ESI); m/z = 186.88 (MH+) 

25 Step D 

To a solution of 3-chioroperbenzoic acid (1.571 g, 9.11 mmol) in tetrahydrofuran (50 ml) was 

added at 0° C the title compound from Step C above (1.130 g, 6.07 mmoi) in portions. The 

resulting solution was stirred at room temperature for 4 h. The reaction mixture was 

30 concentrated to dryness. The crude product was triturated in diethyl ether and then filtered (this 

was repeated several times). The mother liquor was concentrated to dryness and purified by 

flash chromatography using dichloromethane/methanol to afford the title compound (1.37 g, 67 

%). 
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MS (ESI); m/z = 202.84 (MR*) 

Step E 

5 To a solution of the title compound from Step D above (0.513 g, 1.430 mmoi) in dry toluene (30 

mL) was added at the same time a solution of hexamethyidisilazane (0.6 mL, 2.86 mmoi) in 

toluene and a solution of benzoyl bromide (0.421 mL, 3.58 mmoi) in toluene. The resulting 

mixture was stirred at room temperature for 3 h. The reaction mixture was concentrated to 

dryness. The residue was purified by flash chromatography using ethyl acetate/n-heptane 

10 (15/85 to 35/65) to afford the title compound as a white solid (0.190 g, 36 %). 

Step F 

To a solution of the title compound from Step E above (0.19 g, 0.515 mmoi) in methanol (10 ml) 

15 was added a 1 M aqueous solution of sodium hydroxide (1.544 mL, 1.544 mmoi). The resulting 

solution was stirred at room temperature for 10 h. The methanol was then removed under 

reduced pressure. The residue was dissolved in ethyl acetate and saturated sodium 

bicarbonate. The organic layer was separated, dried over Na2SCTr and concentrated to dryness 

to afford the title compound as a white solid (0.122 g, 89 %). 

20 

Step G 

To a solution of the title compound from Step F above (0.122 g, 0.460 mmoi) in dry 

tetrahydrofuran (10 mi) was added at 0 CC sodium hydride 60% (0.019 g, 0.483 mmoi) in 

25 portions. The reaction mixture was stirred at room temperature for 20 minutes and then 

triisopropylsilyl chloride (0.099 mL, 0.460 mmo!) was added. The resulting mixture was stirred at 

room temperature for 2 h. The reaction mixture was concentrated to dryness. The residue was 

diluted with ethyl acetate. An extraction was performed with saturated bicarbonate and brine. 

The organic iayers were collected, dried over Na2S04, filtered and concentrated to dryness. The 

30 crude product was purified by flash chromatography using ethyl acetate/n-heptane (15/85 to 

40/60) to afford the title compound as a white solid (0.188 g, 99 %). 

1H NMR (400 MHz, CDCI3): 8 = 1.12 (d, 18H); 1.82 (h, 3H); 3.91 (s, 3H); 7.31 (d, 1H); 7.94 (s, 

1H); 8.21 (d, 1H) 
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13C NMR Dept135 (400 MHz, CDCI3): 5 = 11.89; 17.99; 51.31; 121.62: 131.43; 137.75 

•oc 
Step A 

A mixture of 0.6 mL of a -70 % solution of hydrogen fluoride in pyridine and dichloromethane 

10 (10 ml) was cooled to -10°C, and a solution of commercially available epoxide (2 g, 9.38 mrnoi) 

in dichloromethane (10 mL) was added dropwise. Then the mixture was stirred at room 

temperature for4h, diluted with dichloromethane and washed with a saturated aqueous solution 

of sodium carbonate. The organic phase was separated, dried over Na2S04, filtered and the 

solvents were removed to give a residue which was purified by chromatography on silica using 

15 an ethyl acetate/n-heptane gradient (20/80 -> 50/50) to afford the title compound as a yellow oil 

(1.44 g, 68 %). 

^-NMR (400 MHz, CDCi3); 5 = 1.44 (s, 9H), 1.47-1.63 (m, 2H), 1.85 (m, 2H), 3.08 (m, 2H), 3.56 

(s, 1H), 3.61 (s, 1H), 3.92 (brs, 2H). 

20 MS (ESI); m/z - 233.98 (MH+) 
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Step B 

The title compound from Step A above (1.44 g, 6.17 mmoi) was dissolved in pyridine (6 mL) and 

the solution was cooled to 0"C. p-Toiuenesuifony! chloride (1.29 g, 6.79 mmol) was added and 

5 the mixture was stirred at room temperature for 4 h. The reaction mixture was diluted with 

dichloromethane (250 mL) and washed with water (50 mL). The organic phase was dried over 

Na2S04, filtered and the solvent was removed. The residue was purified using a Biofage flash 

chromatography system (ethyl acefate/n-heptane: 20/80 -> 50/50) to afford the title compound 

as a yellow oil (2.2 g, 92 %). 

10 
1H-NMR (400 MHz, CDCI3): 5 = 1.47 (s, 9H), 1.49-1.63 (m, 4H), 1.80 (m, 2H), 2.46 (s, 3H), 3.03 

(m, 2H), 3.96 (brs, 2H), 7.36 (d, 2H), 7.79 (d, 2H). 

Step C 

15 

The title compound from Step B above (2.2 g, 5,68 mmol) was dissolved in N,N'-

dimethyfformamide (22 mL). Potassium phthalimide (1.052 g, 5.68 mmol) was added and the 

mixture was heated at 150°C for 12 h. After cooling to room temperature, water (100 mL) was 

added and the mixture was extracted with ethyl acetate (3 x 250 mL). The organic phase was 

20 dried over Na2S04, filtered and the solvent was removed to afford the title compound as a white 

solid (2.45 g) which was directly used for the next step. 

MS (ESI); m/z = 362.9 (MH+) 

25 Step D 

The title compound from Step C above (2.45 g) was suspended in ethanolamine (6 mL). The 

mixture was heated at 60°C for 2.5 h. After cooling to room temperature, water (50 mL) was 

added and the mixture was extracted with ethyl acetate (3 x 250 mL). The organic phase was 

30 dried over Na2S04, filtered and the solvent 'was removed. The residue was purified using a 

Biotage flash chromatography system (methanol/dichloromethane: 20/80 -> 50/50) to afford the 

title compound as a yellow oil (0.67 g, 46 % for 3 steps). 
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1H-NMR {400 MHz, CDCl3): 5 = 1.44 (s, 9H), 1.56 (m, 4H), 1.84 (m, 2H), 3.06 (m, 2H), 3.94 (brs, 

2H). 

MS (ESS); m/z = 177.04 (M-f-Bu+H+), 217.96 (M-Me+H+), 233.01 (M+H+) 

Preparative Example 49 

To a solution of the title compound from Preparative Example 14, Step D (1 g, 2.63 mmo!) in dry 

tetrahydrofuran (25 ml) was added at 0 °C sodium hydride (0.111 g, 2.89 mmo!, 60 % in mineral 

oil) in portions. The mixture was stirred at room temperature for 30 minutes, then methyl iodide 

(0.491 ml, 7.89 mrnol) was added. The solution was concentrated to dryness. The residue was 

purified by flash chromatography in ethyl acetate/n-heptane (15 % to 40 %) to afford the title 

compound as a white solid (0.98 g, 95 %). 

MS ESI; 394.48/396.48 (M+H) 

Preparative ExamoSe 50 

Boc Boc 
N 

Step A 

A 
Br M H 

T IPS TIPS 
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Step A 

1,2-dimethoxyethane (3 ml) was added to a mixture of the titie compound from Preparative 

Example 3 (0.021 g, 0.156 mmol), the title compound from Preparative Example 1, Step D 

5 (0.050 g, 0.141 mmol), tris(dlbenzylideneacetone)dipalladium chloroform complex (0.013 g, 

0.014 mmol), 4,5-bis(diphenylphosphino)-9,9-dirnethylxanthene (Xantphos, 0.008 g, 0.014 

mmol) and cesium carbonate (0.09 g, 0.283 mmol). The reaction mixture was degassed for 3 

minutes at room temperature under argon and subjected to sonication. The vial was then 

warmed to 100 °C for 1 h. The reaction mixture was extracted with ethyl acetate and brine. The 

10 organic layers were collected, dried over Na2SC>4, filtered and concentrated to dryness. The 

residue was purified by flash chromatography using an ethyl acetate/n-heptane mixture to afford 

the title compound as a white solid (0.07 g, 12 %). 

MS ESI: 406.06 (M+H) 

15 

Preparative Example 51 

Boc 

Step A 

To a solution of commercially available 5-nitro-indole (3.4 g, 20.9 mmol) and 1-Boc-4~piperidone 

25 (6 g, 31.3 mmol) in methanol (50 mL) was added (28 %) sodium methoxide in methanol (10 mL) 

and the reaction mixture was heated at 80 "C for 2 d. The precipitated product was filtered off 

and dried to afford the title compound as a yellow solid (5.1 g, 72 %) 

1H-NMR (400 MHz, DMSO-de): 5 - 1.42 (s, 9H), 3.2 (m, 2H), 3.56 (t, 2H), 4.0 (m, 2H), 6.17 (s, 

30 1H), 7.54 {d, TH), 7.69 (s, 1H), 8.00 (d, 1H), 8.69 (s, 1H) 
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Step B 

To a solution of the title compound from Step A above (4 g, 11.6 mmoi) in tetrahydrofurane (150 

5 mL) was added sodium hydride (0.42 g, 17.4 mmoi) in portions. The dark red colored 

suspension was stirred at room temperature for 10 minutes. Then triisopropylsiiyl chloride (2.23 

g, 11.6 mmoi) was added and the reaction mixture was stirred at room temperature overnight. 

The reaction mixture was quenched with water and the solvents were removed. The residue 

was suspended in ethyi acetate (200 mL) and the starting material was removed by filtration. 

10 The filtrate was concentrated and the residue was purified on a silica gei column (ethyl 

acetate/n-heptane (20/80) ~> (60/40)) to afford the title compound (2 g, 66 %}. 

^-NMR (400 MHz, DMSG~d6): 6= 1.14 (d, 18H), 1.51 (s, 9H), 1.67*1.71 (m, 3H), 3.69*3.75 (m, 

4H), 4.17 (s, 2H), 6.18 (s, 1H), 7.30 (s, 1H), 7.49 (d, 1H), 8.06 (d, 1H), 8.78 (s, 1H) 

15 

Step C 

To a solution of the title compound from Step B above (2 g, 4 mmoi) in ethyl acetate (150 ml) 

was added 10 % Pd/C (0.5 g). The flask was evacuated and back filled with hydrogen gas. 

20 Then, the reaction mixture was stirred under hydrogen atmosphere overnight. The reaction 

mixture was filtered off and dried to afford the crude product, which was purified by a silica gei 

column using ethyl acetate/n-heptane (20/80 -> 50/50) to afford the title compound (1.31 g, 69 

%}. 

25 1H-NMR (400 MHz, CDCi3): 5 = 1.14 (d, 18H), 1.51 (s, 9H), 1.61-1.69 (rn, 5H), 2.02-2.05 (rn, 

2H), 2.89-2.91 (m, 3H), 4.23-4.24 (m, 2H), 6.68-6.70 (m, 1H), 6.92 (s, 1H), 6.99 (d, 1H), 7.30 (d, 

1H) 

30 
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20 

D 

5 Step A 

To a solution of the title compound from preparative example 33 step F (0.150 g, 0.534 mmoi) in 

dry tetrahydrofuran (Volume: 10 ml) was added sodium hydride 60% (0.022 g, 0.560 mmol) 

portionwise. After 30min at room temperature d3-iodomethane (0.040 ml, 0.640 mmoi) was 

added dropwise. The resulting mixture was stirred at room temperature for 12h. The reaction 

10 mixture was concentrated to dryness. The residue was purified by flash chromatography in ethyl 

acetate/n-heptane 15% to 50% to afford the expected compound as a yellowish solid (0.95 g, 

60%). 

MS (ESS); m/z = 298.65/300.68 (MH+) 

OEt COOEt 
Mel, NaH.THF '~N' 

* XjcooEt —1—— BrwO —-—- BrwU 
Step A Step B 

H \ 

Step A 

To stirred eth.anoi (45 mL) was added ethyl carbethoxy-4-piperidone (8.81 mL, 58.4 mmol) and 

4-bromophenyihydrazine hydrochloride (13.06 g, 58.4 mmol). The resulting mixture was 

warmed to 140°C for 2h, then stirred at room temperature overnight. The slurry was filtered and 

25 rinsed with EtOH/water 1:1. The cake was dried at 120°C for 1h to afford the title compound as 

an off-white solid (12.75 g, 67 %). 

lb (ESI); m/z = 323.54/325.54 (MIT) 
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Step B 

To a solution of the title compound from step A (2.5 g, 7.74 mmoi) in teirahydrofuran (75 ml) 

was added sodium hydride 60% (0.311 g, 8.12 mmol) portionwise at 0°C. After 30 min at room 

temperature, iodomethane (0.532 ml, 8.51 mmol) was added dropwise and the resulting 

5 mixture was stirred at room temperature for 4 h. The reaction mixture was concentrated to 

dryness. The residue was purified by flash chromatography in ethyl acetate/n-heptane (15 to 

35%) to afford the title compound as a white solid (2.52 g, 97 %). 

MS (ESI); m/z= 337.66/339.61 (MH+) 

10 

'Y i 
k ^.NCOOEt 

EtOH 

Step A 

BOC20, DCM 

Step B 

COOEl 

K2CG5, MsOH 

; Step C 

COOEt 
N Me!. NaH.THF 

.* 
Step D 

15 Step A 

To stirred ethanoi (45 ml) was added ethyl carbethoxy-4-piperidone (4.41 mL 29.2 mmol) and 

3-bromophenylhydraz.ine hydrochloride (6.53 g, 29.2 mmol). The resulting mixture was warmed 

to 140°C for 12 h, then stirred at room temperature overnight. The slurry was filtered and rinsed 

with EtOH/water 1:1 to afford the title product as a mixture of 2 isomers (2.98 g, 32 %). 

20 

Step B 

To a solution of the title compound from step A (2.979 g, 9.22 mmol) in dichloromethane (150 

ml) was added DMAP (0.056 g, 0.461 mmol) and then Boc20 (2.68 mL, 11.52 mmoi). The 

resulting solution was stirred at room temperature for 2 h. The reaction mixture was 

25 concentrated to dryness. The residue was purified by flash chromatography (2 x) using ethyl 

acetate/n-heptane (10% to 20%) to afford the title compound as a white solid (1.82 g, 47 %). 
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1H-NMR (400 MHz, CDC!3): 5= 1.30 (t, J=8.0Hz, 3H); 1.66 (s, 9H); 3.08 (si, 2H); 3.79 (si, 2H); 

4.20 (q, J~8.0Hz, 2H); 4.59 (s, 2H); 7.23 (d, J-8.0Hz, 1H); 7.34 (dd, J1=1.6Hz, J2=8.0Hz, 1H); 

8.36 (si, 1H) 

5 

Step C 

To a suspension of the title compound from Step B (1 g, 2.362 mmo!) in methanol (25 ml) was 

added potassium carbonate (0.979 g, 7.09 mmo!). The resulting mixture was refluxed for 3 h. 

10 The reaction mixture was concentrated to dryness. The residue was extracted with ethyl acetate 

and brine. The organic layers were collected, dried over Na2SOd, filtered and concentrated to 

dryness. The crude product was purified by flash chromatography in ethyl acetate/n-heptane 

mixture to afford the title compound as a white solid (0.746 g, 98 %). 

MS (ESi); m/z = 323.60/325.61 (MH+) 

15 
Step D 

To a solution of the title compound from Step C (0.746 g, 2.308 mmol) in dry tetrahydrofuran (25 

ml) was added at 0°C sodium hydride 60 % (0.101 g, 2.424 mrnoi) portioriwise. After 30 min 

stirring at room temperature, iodomethane (0.166 mL, 2.65 mmol) was added dropwise. The 

20 resulting mixture was stirred at room temperature for 4 h. The resulting mixture was 

concentrated to dryness and the crude product was purified by flash chromatography in ethyl 

acetate/n-heptane mixture to afford the expected compound as a white soiid (0.657 g, 84 %). 

MS (ESi); m/z - 337.66/339.56 (MH+) 

25 

30 
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Preparative Example 55 

Peracetic acid, EA 

Step C 

\ 
Step A 

5 To a mixture of (4-bromophenyl)hydrazine, HCI (1 g, 4.47 mmol) and dihydro-2H-thiopyran-

4(3H)-one (0.520 g, 4,47 mmol) was added absolute ethanol (Volume: 20 mi). The resulting 

slurry was stirred at room temperature for 2h. The resulting slurry was concentrated to dryness 

to lead to the corresponding hydrazone. The solid was partitioned in microwave vials and 

suspended in ethanol (Volume: 15 ml). The resulting slurry was warmed by microwaves to 

10 125°C for 25min. The reaction mixture was dropped into water under vigorous stirring. The 

resulting beige suspension was filtered and then dried under air overnight. The crude product 

was crystallized in ethanol. The remaining product in the mother liquor was recovered by flash 

chromatography in DCM/MeOH 2% to 5%. It afforded the title compound as a white solid 

(4.16g, 87%). 

15 
1H-NMR (400 MHz, CDCI3): o= 3,02 (s, 4H); 3.82 (s, 2H); 7.16 (d, J=8.4Hz, 1H); 7.24 (dd, 

J1 = 1.6Hz, J2-8.4hz, 1H); 7.58 (d, J=2.0hz, 1H); 7.82 (si, 1H) 
13C-NMR (400 MHz, CDCI3): 6= 22.53; 25.17; 25.57; 111.89; 120.28; 124.42 

20 Step B 

To a solution of the title compound from Step A (0.809 g, 3.02 mmol) in dry tetrahydrofuran 

(Volume: 50 ml) was added at 0°C sodium hydride 60% (0.139 g, 3.32 mmol). The resulting 

mixture was stirred at room temperature for 30min, then iodomethane (0.283 ml, 4.53 mmol) 

was added. The resulting solution was stirred at room temperature for 12h. The mixture was 

25 concentrated to dryness and the crude product was purified by flash chromatography in ethyl 

acetate/n-heptane 10-30% to afford the title compound as a yellow solid (0.811 g, 95%). 
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Step C 

To a solution of the title compound from Step B (0.5 g, 1.772 mmol) in ethyl acetate (Volume: 4 

mi) was added peracetic acid (0.706 mi, 3.72 mmol) dropwise at 0°C. The light yellow slurry was 

5 stirred at room temperature for 4h. The reaction mixture was concentrated to dryness. The 

crude product was purified by flash chromatography in ethyl acetate/n-heptane 40% to 65% to 

afford the expected compound as a yellowish solid (0.320g, 57%). 

1H-NMR (400 MHz, DMSO-d6): 5- 3.31 (t, J=6.4Hz, 2H); 3.52 (t, J=6.4Hz, 2H); 3.66 (s, 3H); 

10 4.46 (s, 2H); 7.26 (dd, J1~2.0Hz, J2~8.8Hz, 1H); 7.43 (d, J=8.8hz, 1H); 7.68 (d, J=2.0Hz, 1H) 

Preparative Example 56 

I Peracetic acid, hA 

j Step C 

i 

To a mixture of (3-bromophenyl)hydrazine, HCI (1 g, 4.47 mmol) and dihydro-2H-thiopyran-

4(3H)-one (0,520 g, 4.47 mmol) was added absolute ethanol (Volume: 20 ml). The resulting 

20 slurry was stirred at room temperature for 2h. The resulting slurry was concentrated to dryness 

to lead to the corresponding hydrazone. The solid was partitioned in microwave vials and 

suspended in ethanol (Volume: 15 ml). The resulting slurry was warmed by microwaves to 

125°C for 25min. The mixture was dropped into water under vigorous stirring. An extraction in 

DCM was performed with HCI 1M and water. The organic layers were collected, dried over 

i Ncago W4, micitfu csnu cui]cciuidi.eu LU uiyucssj. i I t« ui UQfc piuuuui v\/clb puillieu uy iiaSil 

chromatography in DCM/MeOH 95:5 to afford the title compound as a beige solid (0.328 g, 

27%). 
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'H-NMR (400 MHz, CDCI3): 5= 3.02 (s, 4H); 3.84 (s, 2H); 7.13-7.38 (m, 2H); 7.43 (s, 1H); 7.78 

(sUH) 

5 Step B 

To a solution of the title compound from Step A (0.298 g, 1.111 mmol) in dry tetrahydrofuran 

(Volume: 20 ml) was added at 0°C sodium hydride 60% (0.0488 g, 1.167 mmol). The resulting 

mixture was stirred at room temperature for 30min then iodomethane (0.076 ml, 1.222 mmol) 

was added. The resulting solution was stirred at room temperature for 12h. The mixture was 

10 concentrated to dryness and the crude product was purified by flash chromatography In ethyl 

acetate/n-heptane 10-30% to afford the title compound as a white solid (0.310 g, 99%). 

Step C 

15 To a solution of the title compound from Step B (0.3 g, 1.063 mmol) in ethyl acetate (Ratio: 

1.000, Volume: 20 ml) was added a solution of peracetic acid (0.403 mi, 2.126 mmol) in ethyl 

acetate (Ratio: 1.000, Volume: 20.00 ml) dropwise at room temperature. The resulting mixture 

was stirred at room temperature for 12h. The reaction mixture was extracted with water and a 

saturated solution of Na2C03. The organic layers were collected, dried over Na2S04, filtered and 

20 concentrated to dryness. The residue was purified by flash chromatography in ethyl acetate/n-

heptane 40% to 65% to afford the expected compound as a white solid (0.160 g, 48%). 

"Vi-NMR (400 MHz, CDC!3): 5- 3.35 (si, 4H); 3.62 (s, 3H); 4.33 (si, 2H); 7.21 (si, 2H); 7.42 (s, 

1H) 

25 

Preoarafive Example 57 

mCPBA. DCM HO xs /s / % PP%> Imidazole, DCM L , / ;sT " — ;s V 
step A C step B O' O 

Step A 
30 To an ice-cooled solution of 4-(methyithio)butan-1-o! (2.5 g, 20.80 mmol) in dry dichioromethane 

(Volume: 250 ml) was added meta-chloroperoxybenzoic acid (mCPBA; 9.32 g, 41.6 mmol) 

portionwise. The resulting mixture was stirred at room temperature for 2Gh. The solution was 

concentrated to dryness. The residue was dissolved in a mixture of diethyl ether and water. The 
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benzoic acid was extracted in diethyl ether. The water layer was concentrated to dryness. The 

residue was diluted with DCM and the concentrated solution was loaded on a sample!. The 

crude product was purified by flash chromatography in DCM/MeOH 3 to 10% to afford the title 

compound as a colorless oil (2.95g, 93%). 

5 
1H-NMR (400 MHz, CDCI3): 5= 1.59-1.75 (m, 2H); 1.85-2.01 (m, 2H); 2.67 (si, 1H); 2.90 (s, 3H); 

3.06 (dd, J1=J2=8.0Hz, 2H); 3.64 (q, J=5.6Hz, 2H) 
13C-NMR Deptl 35 (400 MHz, CDCi3): 5= 22.17; 33.89; 43.46; 57.39; 64.50 

10 Step B 

To a mixture of the title compound from step A (2.95 g, 19.38 mmol), iriphenyiphosphine (7.62 

g, 29.1 mmol) and imidazole (1.979 g, 29.1 rnmol) in dichloromethane (Volume: 2.50 ml) was 

added a solution of iodine (7.38 g, 29.1 mmol) dropwise. The resulting solution was stirred at 

room temperature for 24h. The reaction mixture was concentrated to half, then water was 

15 added. The slurry was filtered and the extraction was performed with a solution of Na2S03. The 

organic layers were collected, dried over Na2S04, filtered and concentrated to dryness. The 

residue was purified by flash chromatography in ethyl acetate/n-heptane 40% to 60% to afford 

the expected compound as a white solid (1.2g, 24%). 

20 1H-NMR (400 MHz, CDC)3): 5= 1.93-2.10 (m, 4H); 2.S4 (s, 3H); 3.05 (t, J=7.6Hz, 2H); 3.23 (t, 

3=6.2Bz, 2H) 
13C-NMR Deptl35 (400 MHz, CDCI3): 5= 4.84; 2.3.47; 31.56; 40.66 (CH3); 53.45 

25 

Following the procedure described in Preparative Example 54, except using the propyl 

derivatives indicated in the scheme below, the following compound was prepared. 

mCPBA, DCM l2i PPh3, imidazole, DCM 
HO HO' 

30 
Yield: 72% 
1H-NMR (400 MHz, CDCi3): 5 = 2.26-2.40 (m, 2H); 2.91 (s, 3H); 3.12 (t, J=7.6Hz, 2H); 3.28 (t 
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J^6.8Hz, 2H) 
3C- MHz, CDCi3): 5= 3.11; 26.00; 41.11 (CH3); 55.21 

10 

Preparative Example 59 

/-v mCPBA, DCM 
.s 

r.'O 
NaBH4, MeOH HO. 

,S-u O 

>, PPh3, Imidazole, DCM 

Step A 

To a mixture of dihydro-2H-thiopyran-4(3H)-one (5 g, 43.0 mmol) in acetone (Volume: 100 mi) 

was added OXONE {52.9 g, 86 mmol). The resulting mixture was stirred vigorously at room 

temperature for 12h. The slurry was filtered and the solid was rinsed with acetone. The organic 

layer was concentrated to dryness to afford the title compound as a white solid (5.83g, 91%). 

Step B 

To a mixture of the title compound from step A (2 g, 13.50 mmol) in methanol (Volume: 50 ml) 

was added at 0°C sodium borohydride (0.511 g, 13.50 mmol). The resulting mixture was stirred 

15 at room temperature for Ih. The solution was concentrated to dryness. The residue was purified 

by flash chromatography in DCM/MeOH 0% to 5% to afford the title compound as a white solid 

(1.74g, 86%). 

20 

20 

'3C~NMR Deptl 35 (400 MHz, CDCi3): 5= 31.18; 46.74; 62.57 

Step C 

To a mixture of the title compound from step B (1.0 g, 6.66 mmol), triphenylphosphine (2.62 g, 

9.99 mmol) and imidazole (0.680 g, 9.99 mmol) in dichloromethane (Volume: 50 mi) was added 

a solution of iodine (2.53 g, 9.99 mmol) dropwise. The resulting solution was stirred at room 

temperature for 24h. The reaction mixture was filtered, then concentrated to dryness. The 

residue was purified by flash chromatography in ethyl acetate/n-heptane 40% to 75% to afford 

the expected compound as a white solid (0.684 g, 39%). 
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1H-NMR (400 MHz, CDCI3): 5= 2.40-2.53 (m, 4H); 2.93-3.06 (m, 2H); 3.25-3.42 (m, 2H); 4.56-

4.70 (m, 1H) 

"C-NMR Dept135 (400 MHz, CDC!3): o= 24.74; 35.35; 50.40 

10 

Step A 

An oven-dried Schienk flask was evacuated and back filled with argon gas. The procedure was 

repeated for 3-4 times. At room temperature dioxane (3 rnL) was added by a syringe and 

15 degassed by bubbling argon through the mixture. Then 2-dicyciohexylphosphino-2',4',6'-

triisopropylbiphenyl (XPhos, 0.054 g, 0.112 mmoi) and paliadium(ll) acetate (0.009 g, 

0.037mmol) were added together. The mixture was heated at 110 °C for 1 minute. The reaction 

mixture became a clear red color solution. Then the title compound from Preparative Example 3 

(0.050 g, 0.375 mmol), commercially available 6-bromo-1-(triisopropylsilyl)-1H-pyrrolo[3,2-

20 b]pyridine (0.132 g, 0.375 mmol) and sodium tert butoxide (0.12 g, 1.25 mmol) were added 

together under an argon atmosphere. The reaction mixture was heated at 110 °C for 2 h. The 

reaction mixture was diluted with sthyi acetate (150 rnL). The organic phase was washed with 

water, brine, and was dried over Na2S04. The solvent was removed and the residue was 

purified by chromatography on silica using ethyl acetate to afford the title compound (0.045 g, 

25 30 %). 

176 



1H-NMR (400 MHz, CDC!3): 5 = 1.13 (d, 18H), 1.61-1.68 (m, 3H), 6.35 (dd, 1H), 6.60 (d, 1H), 

6.80 (d, 1H), 6.94 (dd, 1H), 7.10 (brs, 1H), 7.39 (d, 1H), 7.73 (d, 1H), 8.20 (s, 1H), 8.54 (s, 1H), 

9.27 (s, 2H) 

Preparative Examples 61 to 140 

Foiiowing the Pd-coupiing procedure described in Preparative Example 57, except using the 

bromo-derivatives and amines indicated in the table below, the foiiowing compounds were 

prepared. 
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Table 1: 

Bromo-derivative Amine Product 
Preparative Example 

1. Yield 
2. 'H-NMR 

(CDCi3) 
3. MS (ESI) m/z 

CiBr HoN'^ H H H 
61 

1. 39 % 
2. 10.6 (s, 1H), 9.31 
(s, 1H), 8.3 (d, 1H), 
7.86 (d, 1H), 7.75 (d, 
1H), 7.64 (t, 1H). 7.20 
(m, 1H), 7.08 (d, 1H), 
6.87 (dd, 1H), 6,45 
(dd, 1H) 

jfO H2N p ^ N^ N f\ 
H H 

62 

1.47% 
2. 6 = 8.63 (brs, 1H), 
7,42 (dd, 2H), 7.06 
(m, 2H), 6.58 (d, 1H), 
6.41 (brs, 2H). 

¥ 
TIPS 

TIPS 

PI H 
63 

1.6% 
2. 8 = 8.37 (d, 1H), 
8.04 (d, 1H), 7.75 (d. 
1H), 7.32 (d, 1H), 
7.01 (s, 1H), 6.96 
(brs, 1H), 6.59 (d, 1H) 
6.52 (d, 1H) 6.41 
{brs, 1H), 6.37 (dd, 
1H), 1.90 (m 3H), 
1.16 (d, 18H). 

Sr^'V^N 
HPS 

Qp> 
H2N"^ 1 

{XI XJQ ^ N N M I H 
TIPS 

64 

1. 14 % 
2.6-8.89 (s, 1H), 
7.76 (s, 1H), 7.73 (d, 
1H), 7.60 (d, 1H). 
7.24 (d, 1H), 7.04 
(dd, 1H), 6.95 (d, 1H), 
6.68 (d, 1H), 6.62 (d, 
1H), 6.38 (d, 1H), 
1.71 (m, 3H). 1.19 (d, 
18H). 
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TIPS 
i 

H H 
65 

1. 17% 
2. 6 ~ 8.89 (s, 1H), 
7.70 (d, 1H), 7.67 (s, 
1H), 7.47 (d, 1H), 
7.14 (d, 1H), 7.02 (s, 
1H), 6.91 (s, 1H), 
6.66 (d,1H), 6.59 (d, 
1H), 6.48 (s, 1H), 
6.35 (d, 1H},1.68-
1.76 (m, 3H), 1.17 (cl, 
18H). 
3. 405 

TIPS 

p 

F'^'^NH2 

F 

F -X>X H ii 
H TIPS 

66 

1. 50% 
2. 5= 8.34 (d, 1H), 
7.67 (s, 1H), 7.49 (d, 
1H), 6.84 (d, 1H), 
6.40 (m, 2H), 6.28 
(m, 1H), 6,02 (s, 1H), 
1.66 (m, 3H), 1.17 (d, 
18H). 

CM 

H 

CN 
FN<^ ^y( 

1^"N^N' N 
H ri 

67 

1. 94 % 
3. 252 

uJ<^J 
TIPS H 

TIPS 

|s| 
H H 

68 

1.17 % 
2. S ~ 7.92 (s, 1H), 
7.50 (d, 1H), 7.43 (d, 
2H), 7.25 (d, 1H), 
7.11 (s, 1H). 7.0 (s, 
1H), 6.98 (d, 1H), 
6.86 (d, 1H), 6.54 (d, 
1H), 6.48 (s, 1H), 
1.70 (m, 3H), 1.14 (d, 
18H). 
3. 404 
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1. 30 % 
2.8 = 10.5 (s, 1H), 
7.76 {d, 1H), 7.56 (s, 
1H), 7.54 (ss 1H), 
7.11 (d, 1H), 6.96 (s, 
1H), 6.75 (s, 1H), 
6.69 (d, 1H). 6.54 (s, 
1H), 4.23-4.24 (m, 
2H), 2.90-2.93 (m, 
3H), 2.04 (m, 2H), 
1.61-1.64 (m, 5H), 
1.49 (s. 9hi), 1.12 (d, 
J8H). 
1/17.6 % 
2. 5 = 8.62 (brs, 1HI 
7.84 (d, 1H), 7.76 (d, 
1H), 7.72 (d, 1H), 
7.50 (s, 1H), 7.43 (s, 
1H), 7.09 (s, 1H), 
6.64 (d, 1H), 6.44 (d, 
1H), 4.13-4.15 (m. 
2H), 3.1-3.2 (m,2H), 
2.8-2.9 (m, 2H), 2.0-
2.1 (m, 2H), 1.55-
1.60 (m, 2H), 1.41 (s, 
9H), 1.08 (d, 18H). 
1.13% 
2, 8 ~ 8.37 {s, 1H), 
8.10 (s, 1H), 7.93 (s, 
1H), 7.54 (d, 1H) 7.09 
(s, 1H) 6.51 (d, 
1H),6.44 (s, 1H), 
4.20-4.22 (m, 2H), 
3.16-3.22 (rn, 1H), 
2.90-2.96 (rn, 2H), 
2,61-2. 68 (m, 4H), 
2.13 (m, 2H), 1.83-
1.88 (4H), 1.60-1.66 
(m, 5H) 1.47 (s, 9H). 
1.12 (d, 18H). 
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Boc 

Hr B 
TIPS 

Boc p 
H2N"'^ H 

TIPS 

Boc 

0 
TIPS 

rJ^ H ISPS 

N-" 
Boc 

/ 2 

1. 75 % 
2. 8 = 7.47 (d, 1H), 
7.40 (d, 1H), 7.30 (d, 
1H), 7.04 (d, 1H), 
7.00 fd} 1H), 6.98 (d, 
1H), 6.96 (s, 1H), 
6.88 (d, 1H), 6.86 (d, 
1H), 6.81 (s, 1H) 4.23 
(m, 4H), 2.88-2.91 ! 
(m,6H), 2.02-2.07 
(m, 4H), 1.64-1.68 
(m, 8H), 1.54 (s, 9H), 
1.52 (s,9H). 1.17 (d, 
18H), 1.06 (d, 18H). 
3. 927 

Boc 
bK 

VtVr 
N M 

HPS 

H 

Boc 
M 

\ H H 

TIPS 
73 

1. 30 % 
2. 8 -• 8.56 (brs, 1H), 
8.28 (s, 1H), 8.0 (s, 
1H), 7.61 (d, 1H), 
7,04 (s, 1H), 6.78 (s, I 
1H), 6.47 (d, 1H), 
4.23-4.25 (m, 2H), 
2.87-2.92 (m, 2H), 
2.69-2.71 (m,2H), 
2.63 (bs, 2H) 1.84-
1.99 (m, 12H), 1.52 
(s. 9H), 1.13 (d, 18H) 
3. 643 

Boc 

0 
TIPS 

p 
H2M' 

Boc 

1 u ^ H 
TIPS 

74 

1. 18% 
2. 8 = 9.4 (brs, 1H); 

8.52 (brs, 1H), 8.27 
(d, 1H), 7.60 (d, 1H), 
7.50 (s, 1H), 7.01-
7.04 (m, 2H), 6.70 (d, 
1H), 4.20-4.25 (m, 
2H), 2.89-3.0 (m, 5H), 
2.63-2.64 {m,f 2H). 
2.18-2.24 (m 2H), 
2.04-2.07 (m,2H), 
1.65-1.70 (m6H), 
1.51 (s, 9H), 1.15 (d, 
18H). 
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1. 21 % 
2. 8 ~ 8.33 (s, 1H), 
7.65 (d, 1H). 7.53 (d, 
1H), 7.42 (d, 1H), 
7.98 (dd, 1H), 6.98 (s, 
1H), 6.58 (d, 1H), 
6.35 (s, 1H),4.20-
4.25 (rn, 2H), 2.84-
2.92 (m, 4H), 2.77 (t, 
2H), 2.45-2.49 (m, 
2H), 2.01-2.05 (m, 
2H), 1.63-1.72 (m, 
6H), 1,49 (s, 9H), 
1-15 

131"%"" 
2. 5 - 8.30 (s, 1H), 
7.59 (d, 1H), 7.43 (d, 
1H), 7.26-7.31 (m, 
2H), 6.91-6.99 (m, 
2H), 6.04 (brs, 1H) 
4.25-4.28 (m, 2H), 
2.93-2.97 (m, 3H), 
2.04-2.08 (m, 2H), 
1.63-1.70 (m, 5H), 
1.51 (s, 9H), 1.14 (d. 
1SH). 
1. 
2. 6 = 8.4 (brs, 1H), 
8.22 (d, 1H), 8.06 (d, 
1H), 7.56 (d, 1H), 
7.03 (s, 1H}, 6.50 (d, 
1H), 4.21-4.27 (m. 
2H), 2.85-2.92 (m, 
6H), 2.77-2,81 (rn, 
2H), 2.42-2.50 (rn, 
2H), 1.99-2.02 (m, 
2H), 1.68-1.73 (m, 
3H), 1.49 (s, 9H), 
1.13 (d, 18H). 
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1. 75 % 
2. S = 7.54 (d, 1H), 
7.25 (s, 1H), 7.00-
7.04 (m, 1H), 6.93 (s, 
1H), 6.82-6.87 (m, 
1H). 6.61-6.66 (m, 
1H), 5.64 (brs, 1H), 
42.4-4.25 (m, 2H), 
2.92-2.95 (m, 3H), 
2.04-2.07 (rn 2H), 
1.61-1.67 (m, 5H), 
1.51 (s, 9H), 1.14 (d, 
18H). 
7755 % 
2. 5 ~ 7,42. (d, 1 H), 
7.33 (brs, 1H), 6.94-
7.03 (m, 3H), 6.74 
(add, 1H), 6.57 (m, 
1H), 6.57 (d, H), 
4.22—4,25 (m, 2H), 
2.87-2.93 (m, 3H), 
2.01 (d, 2H), 1.61-
1.72 (m, 5H), 1.50 (s, 
9H), 1.15 (d, 18H). 
3. MS (ESI): m/z 
(MH) 584,171 
1. 22 4, 
2. 8 ~ 8.30 (s, 1H), 
7.43-7.49 (m, 3H), 
7.22 (d, 1H), 7.03 (s, 
1H), 6.98 (d, 1H), 
6.03 (s, 1H). 4.24 -
4.25 (m, 2H), 2.87-
2.94 (rn, 3H), 2.01-
2.04 (m, 2H), 1.66-
1.73 (m, 5H), 1.50 (s, 
9H), 1.17 (d, 18H). 
3. 617.16 
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1. 71 % 
2. 8= 7.37 (s, 1H), 
7.26 (d, 1H), 7.04 (d, 
1H), 6.97 (aba, 1H), 
6.84 (s, 1H), 6.68 
(ddd, 1H), 6.53 (d, 
1H), 5.61 (brs, 1H), 
4.24 (brs, 2H), 3.77 
(s,3H), 2.86-2,95 (m, 
3H), 2.0-2.03 (m, 2K), 
1.86-1.89 (m, 2H), 
1.50 (s, 9H). 
3W42 
T. 78 %" 
3. 785.41 

1. 17 % 
2. 5 = 8.48 (s, 1H), 
7.67 (s, 1H), 7.52 (d, 
1H), 7.25 (d, 1H), 
7.17 {d, 1H), 6.81 (s, 
1H), 6.52 (d,1H), 6.33 
(s, 1H), 4.17-4.22 
(brs, 2H), 3.76 (s, 
3H), 2,76-2.91(01, 
5H), 2.44-2.47 (m, 
2H), 1.99-2.07 (m, 
2H), 1.65-1.71 (m, 
2H), 1.49 (s, 9H). 
3. 486 
1. 51 % 
2. 6 = 7.41 (d, 1H), 
7.35 (s, 1H), 6.93-
7.02 (m, 3id), 6.74 
(ddd, 1H), 6.56-6.58 
{m, 1H), 5.57 (s, 1H), 
2.99 (d, 2H), 2.71-
2.78 (m, 1H), 2.37 (s, 
3d), 2.15(0 1 H), 2.04 
(d, 2H), 1.85-1.88 (m, 
2H), 1.64-1.71 (m, 
3 H LI-14 Id, 18H). 
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3. 499 
1. 47 % 
2. 5 = 7.54 (d, 1H), 
7.25 (s, 1H). 6.96-
7.03 (m, 2H), 6.77-
6.86 (m, 2H), 6.60-
6.61 (m, 1H), 5.63 (s 
1H), 3.00 (d, 2H). 
2.76-2.82 (m, 1H), 
2.38 (s, 3H), 2.17 (t, 
2H ) 2.07-2.10 (m, 
2H), 1.87-1.93 (in, 
2H), 1.58-1.66 (m, 
3H),J. 1^[d, 18H). -7g — 

3. 841, 842 

. 48 % 
3. 841, 84-2 

185 



WO 201.1/128455 PCT/EP2011/056068 

1. 63 % 
2. 5 = 7.49 (d, 1H), 
7.14 (s, 1H), 6.90 
(s,1H), 6.84 (d, 1H), 
6.78 (d, 1H), 6.66 (s, 
1H), 6.59 (d, 1H), 
5.50 (s, 1H), 3.87 (s, 
3H). 3.83 (s, 3H), 
3.02 (d,2H), 2.78 (m, 
1H), 2.40 (s, 3H), 
2.17-2.22 (m, 2H), 
2.07-2.10 (m, 2H), 
1.88-1.91 (m, 2H), 
1.56-1.63 (m, 3H), 
1.11 (d, 18H). 
3. 523 
1. 45 % 
3. 501 

1. 45% 
3. 587 

1. 55 % 
(DMSO-de): o = 8.73 
(s, 1H), 8.63 (s, 1H), 
7.56 (d, 1H), 7.35 (d, 
1H), 7.09 (d, 1H), 
7,04 (s, 1H), 6.52 (d, 
1H),4.10-4.10-4.13 
(m, 3H), 3.65 (s, 3H), 
2.67-2.91 (m. 10H), 
1.93-2,01 (rri,4H), 
1.63-1.75 (m, 5H), 
142 (s, 18H), 1.08(6, 
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18H). 
3. 785 

Boc 

1.29% 
2. (CDCi3 ) 5 7.45-
7.40 (m, 2H), 7.32-
7.21 (m, 3H), 8.80-
6.78 (m,2H), 6.59 (d, 
1H), 5.02 (t, 1 H), 4.27 
- 4.22 (rn,2H), 3.87 
(s, 1H), 3.10 - 3.03 
(m, 1 H),2.98 - 2.89 
{m, 5H), 2.59-2.51 
(m, 1H), 2.07-2.04 
(m, 3H), 1.69-1,58 
(m, 6H), 1.51 (s,9H), 
1.15 (d, 18H). 

"051%' 
2. (CDC!3) 5 7.56 
(d,1H), 7.32 (s, 1H), 
6.88-6.84 (m, 2H), 
6.51 (d,1H), 4.58-
4.46 (s, 1H), 3.92 (s, 
3H), 3.90 (s. 3H), 
3.67 (s, 3H), 2.87-
2.72 (s, 3H), 2.06-
2.04 (m, 2H), 1.66-
1.58 (s, 1H), 1.50 (s, 
9H). 

T22%~~— 
2.(CDCI3) 5 7.57-7.53 
(m, 2H ), 7.06 (d,1H ), 
6.95-6.91 (m, 1H), 
6.50 {d,1H), 6.39 (s, 
1H), 4.44 -4.42 (m 
1H), 3.90 (s, 3H), 
3.66 (s, 3H), 2,87 (s. 
6H), 2.2.82-2.78 (m, 
1H), 2.05 (s, 
1.51 (s, 9H). 
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TiPS 

1.65% 
2. ( DMSO-de) 5 7.49 
(d, 1H), 7.04 (d, 1H), 
6.95 (s, 1H), 6.92 (d, 
1H), 6.83 (dd,1H), 
6,79 (d,1H), 6.70 
(dd,1H), 4.11 (d, 2H), 
3.78 (s, 3H), 3.76 (s, 
3H), 3.66 (s, 3H), 
2.99-2.94 (m, 3H), 
1.99 (d, 2H), 1.49 (s, 
11H). 

3. 466.7 (M+H). 
1.75% 
2. (CDCI3): 5 - 7.51 
(d, 1H), 6.98-6.75 (m, 
6H), 4.25 (m, 2H), 
3.87 (s, 3H), 3.67 (s, 
3H), 2.97-2.87 (m, 
2H), 2.04-2.01 
2H), 1.74-1.62 
3H), 1.51 (s. 9H). 
3. 454.61 {M+H). 

(tn, 
(m, 

1.46% 
2. (CDCI3 ) 5 7.62 (d, 
1H). 7.31 (s, 1H), 
7.03 (s, 1H), 6.99-
6.89 (m, 1H), 6.80-
6.78 (m,1H), 5.64 (s, 
1H), 5.64 (s), 3.97 (s, 
3H), 3.16-3.13 (rri. 
2H), 2.93-2.90 (m, 
1H), 2.33-2.31 (m, 
2H), 2.21-2.18 (m, 
2H), 2.03-2.0 (m, 
2.H), 1.73- 1.69 (m, 
3H), 1.23 (d, 18H). 
3. 510.68 (M+H). 
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-°v^ 
vO ~NH-

TIPS 

NHo 

1. 56% 
2. (CDCI3) 5 7.60 (s, 
1H), 7.37 {d, 1H), 
7.01 (3,1M), 6.85-6.80 
(m, 2H), 6.72 (s, 1H), 
6.52-6.50 (m, 1H), 
3.71 (s, 3H), 3.68 (s, 
3H), 3.15-3.08 (m, 
2H), 2.79-2.68 (m, 
2H), 2.01-1.97 (m, 
2H), 1.84 - 1.78 (m, 
2H), 1.76 - 1.65 (m, 
2H)1 1.09 (d,18H). 

Boc 

Br N 

1. 45% 
2, (CDCI3): 8 -7.40 (d, 
1H), 7.30 (s, 1H), 
7.00 (s} 1H), 6.94 -
6.83 (m, 2H), 6.78 
(d,1H), 6.66 (d,1 H), 
3.86 (s, 3H), 3.12 (d, 
2H), 2.78 (t, 1H), 
2.44 (s, 3H), 2.29 (t, 
2H), 2.10 - 1.91 (m, 

. 4H), 1.71-1.63 
| {m,3H), 1.14 (d, 18H). 
| 3. 510.7 (M+H) 

Boc 

-O. 

11 Pes 

1. 39% 
2. (CDCI3): 5 = 7,70 
(d, 1H), 7.47 (d, 1H), 
6.94 -6.78 (m, 2H), 
6.78 (s, 1H), 6.50 
(d,1H), 6.15 (s, 1H), 
4.24-4.23 (m 1H), 
3.91 (s, 3H), 2.90 -
2.80 (m„ 3EH), 2.02 -
1.99 (m, 2H), 1.86 -
1.78 (m, 3H), 1.69 -
1.66 (rn, 2H), 1.51 (s, 
9H), 1.11 (d,18H). 

3. 597.67 (M+H), 
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Boc 

--N 

Br 

Ecc \ 

Br-
y~ 

"N 

Boc 

.0. 

,0 

MeO-

MeC)' 

"NH-

"NH-

'NH-

Boc 

Boc 

Boc 

1. 39% 
2. (CDCIs): 5 = 7.76-

,7.73 (m, 1H) 7.55 
| (brs, 1H), 7.07 (brs, 
| 1H), 6.97-6.95 (m, 

1H), 6.69 (s, 1H), 
6.52-6.50 (m, 1H), 
4.23-4.20 (m, 
2H),3,91 (s, 3H)S 3.79 
(s, 3H), 2 
4H), 2.00-1.97 (m, 
2H), 1.66-1.63 (rn, 
2H),1.50 (s, 9H) 

/ 1.50% 
3. 380.7 (M+H). 

I 

% 
> 

\l 

/ 
i 1. 57% 

N — 

1. 87% 
2. (DMSO-d6): 5 = 
7.87 (d, 1H), 7.77(s, 
1H), 7.02 (s, 1H), 
6.84 (d, 1H}, 6.68 (s, 
1H), 6.62 (d, 114), 
3.71 (s. 3H), 3.70 (s, 
3H), 3.15-3.17 (rn, 
1H), 3.07-2.83 (rn, 
2H), 2.68-2.55 (m, 
2H), 2.43-2.29 (m, 
1H), 2.10-1.85 (rn, 
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NH-

2H), 1.85-1.66 (m, 
2H), 1.61 (s, 9H) 1.42 
(s, 9H). 

3. 552.69 (M+H). 

Boc 

1.84% 
2. (CDC!3): 5 = 8.01 
(d, 1H), 7.02 (s, 1H), 
6.95 (d, 1H), 6.92-
6.81 (m, 2H), 6.77-
6.71 (m, 2H), 5.57 (s, 
1H), 4.53-4.29 (m, 
1H), 4.76-4.17 (m, 
1H), 3.88 (s, 3H), 
3.28 (d, 1H) 3.18-
2.95 (m, 1H), 2.81-
2.52 (m, 2H), 2.21-
1.87 (m, 2H). 1.68 {s, 
9H)f 1.5 (s, 9H). 

3.440.68 (M+H). 

Boc 

Boc 

1.77% 
2. (400 MHz, CDCl3): 
5 - 8.01 (d, 1H), 7.52 
(d, 1H). 7.11 (s,1H), 
7.02-7.03 (m, 1H), 
6.88-6.99 (d, 1H), 
6.71 (s, 1H); 4.25 (m, 
3H),3.65 (s, 3H), 3.2-
3.3 (m, 1H). 3.1-2.89 
(m 4H), 2.85 (s, 3H), 
2.78-2.55 (m, 3H), 
2.18-1.84 (m, 6H) 
1.68 (s, 9H), 1.52 (s, 
9H). 1.50 (s, 9H). 
3. 728.74 (M+H). 
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p\/NH2 

\-Boc 

rj 

BOC 

107 

1.59% 
2. (CDCI3): 5 = 7.89 
(d, 1H), 6.61-6.57 (m, 
2H), 4.32 (m, 1H), 
3.34-3.24 (m, 2H), 
3.02 (m, 1H), 2.86 (s, 
3H), 2.65-2.72 
(m,2H). 2.3.2 (s, 3H), 
2.09-2.18 (m, 6H), 
1.95-1:99 (m, 4H), 
1.66 (s, 9H), 1.50 (s, 
9H). 

3. 513.71 (M+H). 

/ 

TIPS 

sXXNHa 

/ 
r" N p 

^N ̂ X,A-- fsj ^0^- N 
HI I 

TIPS 

108 

1.40% 
2. (CDCI3) 5 8.04 (s, v <-> / \ 5 

1H), 7.54 (d, 1H), 
7.45-7.36 (m, 2H), 
7.28-7.27 (m,1H), 
7.08 (d, 1H), 6.98-
6.88 (m, 2H), 5.76 (sf 

1H),4.14(d, 1 H), 
3.13-3.11 (m, 2H), 
2.88 - 2,77 (m, 1H), 
2.46 (s, 3H), 2.29-
2.24 (m, 2H), 2.14-
1.99 (m, 4H), 1.63-
1.59 (m, 3H), 1.13 (d, 
18H). 

3. 503.65 (M+H). 

Boc 

Br-X^p 
i i p 

-NH2 

Boc 
r-ti O 

^XXNXX 
109 

1.48% 
2. (DMSO-d6 ) 5 8.60 
(s, 1H), 8.07 (s, 1H), 
7.58 (d, 1H), 7.47 (d, 
1H), 7.36 (s. 1H), 
7.12 (d, 1H), 7.07 (s, 
1H), 6.95 (s,1H), 6.84 
(ds 1H), 4.05 (m1H), 
3.63 (s, 3H), 3.07-

\ 2.70 (m,3H), 1.95-
1.92 (m, 2H), 1.44 

; 1.42 (m, 2H), 1.40 (s, 
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9H). 
3. 447.7 (M+H). 

Boc 
Boc 

1.73% 
2. (CDCI3) 5 7.54 (d, 
1H), 7.03-6.93 (m, 
2H), 6.87 (dd, 1H), 
6.78-6.70 (m, 2H), 
6.55 (ddd, 1H), 5.71 
(s, 1H), 4.27 (s, 1H), 
3.84 (s,3H), 3.68 (s, 
3H), 2.99-2.92 (m, 
4H), 2.05 (d, 2H), 
1.76-1.64 (m, 2H), 
1.53 (s, 9H). 
3. 454.69 (M+H). 

"IPS 

"F j F 

TIPS 

1. 80% 
2. (CDC!3) 5 7.57 (d, 
1H), 7.27 (d,1H), 6.99 
(s, 1H), 6.88-6.85 (m, 
1H), 6.52 - 6.48 (m, 
1H), 5.71 (s, 1H), 
3.16-3.13 (m, 2H), 
2.88-2.82 (m, 1H), 
2.47 (s, 3H), 2.33 (t, 
2H), 2.13-1.99 (m, 
4H), 1.67- 1.60 (m, 
3H), 1.14 (d, 18H). 

37 (M+H). 

M 
) 
TIPS 

1.74% 
2.1H NMR (400 MHz, 
CDCI3) 5 7.54 (d,1H), 
7.20 (d,1H), 6.98 -
6.85 (m, 2H), 6.63 
(dd,1H), 6.52 - 6.48 
(m, 1H), 5.58 (s, 1H), 
3.83 (s, 3H), 3.04-
3.01 (m, 2H), 2.80 
(tt,1H), 2.39 (s, 3H) 

112 2.21-2.05 (m, 4H) 
1.94-1.85 (m, 2H) 
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1.65-1.58 (m, 3H), 
1.13 (d, 18H). 

3. 510.75 (M+H) 

\ 
N—Boc 

\ 
N—BOC 

\ X*- JL-M 
^0 ^ N N N 

H 1 

113 

1. 76% 
3. 455.66 (M+H) 

Boc \ 

BOC 

XX 

Boo \ 
N — 

Fxx nx^ 
Boc 

114 

1.80% 
2. (CDCIs): 8 - 8.03 
(d, 1H). 7.06 (d, 1H), 
6.97 (dd, 2H), 6.67 
(dd, 1H), 6.55-6.51 
(m, 1H), 5.58 (brs, 
1H), 4.66-4.28 (m, 
1H), 3.84 (s, 3H), 
3.28 (dd, 1H), 3.18-
2.97 (m, 1H), 2.86 (s, j 
3H), 2.80-2.56 (m, 
1H), 2.19-1.89 (m, 
1H), 1.68 (s, 9H),1.5 
(s, 9H). 
3. 540.68 (M+H). 

\ 
NH / 

CX& 
Br-^N^N 

\ 

N^O-NH2 
TIPS 

\ 
/X \ \ \ N"BOC 

{ •yX 
NXANX^N 
TIPS H 1 

115 

1.74% 
2.. (CDC!3): 6 =7.57 
(d, 1H), 7.54 (d,1 H), 
7.05-7.0 (m, 1H), 
6.95 (s, 1H), 6.65 
(d,1H), 6.43 (s,1H), ' 
3.73 (s, 3H),3.68 (s, 
3H), 3.02-2.99 (m, 
2H), 2.87 (s, 3H), 
2.83-2.77 (m,2H), 
2.37 (s, 3H), 2.19-
2.04 (m, 6H), 1.88-
1.83 (m, 2H), 1.Sa­
les (m, 5H).1.51 (s, 
9H), 1.13 (d,18H). 
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3. 699.68 (M+H) 
1. 46% 
3. 752.7 (M+H) 

N 
TIPS 

Boc 

Boc 

.84% 
2. (CDCI3): 5 ~ 7.45 
{d, 2H), 7.07 (s, 
2H),6.96 (d, 2H), 6.88 
(s,2H), 5.63 (brs 

4H), 2.83--.2.80 (rn, 
2H) 2.42 (s, 6H), 
2.26-2..21 (rn, 4H), 
1.95-1.92 (m,4H), 
1.61-1.57 (m, 
1.11 (d,36H). 
3. 754.7 (M+H). 

1. 75% 
2. (CDCf:j) 0 7.86 (d, 
1H), 7.24 (d,1H), 6.92 
- 6.90 (m, 1H), 6.82 
{d, 1H), 6.77 (d,1H), 
6.67 (dd/1 H), 5.59 (s, 
1H), 4.52 - 4.32 (rn, 
1H), 3.88 (s, 3H), 
3.86 (s, 3H), 3.25 
(dd,1 H), 3.11 - 2.98 
(m, 1H), 2.87 (s, 3H), 
2.83 - 2.60 (m, 3H), 
2.05 - 1.86 (m, 2H), 
1.60 (s, 9H), 1.51 (s, 
9H). 
3. 552.67 (M+H) 
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"NH 2 i 

1.60%. 
2. (DMSO-dg) 6 7.26 
(d, 1H), 7.07 (s, 1H)f 

7.01 -6.89 (m, 1H), 
6.86 (d, 1H), 6.64 
(d,1 H), 6.39 (d, 1H), 
3.82 ~ 3.58 {m, 3H), 
3.55 (s, 3H), 3.31 (s, 
3H), 2.91 (dd,1 H), 
2.85-2.61 (m, 3H), 
2.09-2.05 (m, 1H), 

n, 1H). 

7355.72 (M+H) 

3.87 
5.57-5.55 (m, 

1.66% 
2. (CDCIa): 8 7.37 
(d,1 H), 6.96 
6.84-6.79 (m, 2H), 
6.71 (d,1 H), 6.60 (dd, 
1H), 
1H), 

2H), 3.77-
1H), 3.13 
2.89-2.86 

2.76-.2.70 
2.22-2.18 
2.05-2.02 
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1.79% 
2. (400 MHz, CDCl3): 
5 ~ 7.41 (d, 1H), 7.01 
(s, 1H), 6.95 (dd, 1H), 
6.87 (dd, 1H), 6.67 
(dd,1H), 6.55 - 6.41 
(rn, 1H), 5.62 (s, 1H), 
3.81 (s, 3H), 3.79-
3.77 (rn, 1H), 3.56 (s, 
3H), 3.50 (s, 3H), 
3.13 (dd, 1H), 2.91-
2.86 (m, 1H), 2.80 -

' 2.72 (rn, 2H), 2.23-
2.19 (m, 1H), 2.08-
2.03 (m, 1H). 

1.48% 
2. (CDCI3) 5: 7.20 (s, 
1H), 7.17 (s, 1H), 
6.95 (m, 1H), 6.71 (d, 
1H), 6.57 (brs, 1H), 
6.39 (brs, 1H), 5.91 
(brs, 2H), 3.79-3.74 
(rn, 1H), 3.66 (brs, 
2H), 
3.09-3.06 
2.92-2.86 
2.80-2.69 
2.23-2.17 

48 (s, 
(m, 
(m, 
(m, 
(rn, 

3H), 
1H), 
1H), 
2H}, 
1H), 

2.09-2.00 (m, 1H). 
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Br­

er N 

-N 
I 
Boc 

O 

'NH-

1. 78% 
2. (DMSO-d6) 5 7.85 
(s, 1H). 7.77 (ss 1H), 
7.24 (d, 1H), 6.86 
(dd,1 H), 6.75 (d, 1H), 
6.68 - 6.48 (m, 2H), 
4.20 (dd, 4H)S 3.68 
(m, 1H), 3.33 (s,4H), 
3.02-2.90 {m, 2H), 
2.03-2..0 (m, 1H), 
1.84-1.83 
(m,1H)I1.57 (s, 9H). 
1.98% 
2. (CDCi3) 5 7.81 -
7.67 (m, 1H), 7.61 (d, 
1H), 7.15-6.95 (m, 
2H), 6.51 (d,1 H), 6.35 
(s, 1H), 4.68 (s, 1H), 
4.56 (s, 1H). 3.91 (s, 
2H), 3.83 (s, 1H), 
3.68 (s, 3H), 3.10 
(d,1H), 2.94-2.92 (m, 
1H), 2.86- 2.63 (m, 
2H), 2,25 - 2.19 (m. 
1H), 2.09- 1.96 (m, 
1H). 

1. 70% 

O 

Br"" "N 

.0 

m. 

1. 52% 
2. (CDCIs) 5 7.55 (d, 
1H), 7.15 (d, 1H}, 
6.39 - 6.78 (m, 2H), 
6.55 (d, 1H), 6.24 (s, 
1H), 4.68 (t, 1H), 4.56 
(t, 1H), 4.37 -4.23 
(m,4H), 3.91-3.88 (m, 
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2H), 3.84-3.81 (m, 
1H), 3.66 (s, 3H), 
3.08 (dd, 1H), 2.89 
(dt, 1H), 2.85-2.61 
(m, 2H), 2.31 -2.17 
(m, 1H), 2.11 -1.93 
(m, 2H). 

082%" 
2. (CDCf3) 5 7,56 (d, 
1H), 7.33 (s. 1H), 
6.87 (m, 2H), 6.51 (d, 
1H), 6.30 (brs, 1H), 
3.91 (m, 2H), 3.90 (s, 
3H), 3.05-3.01 (m, 
1H), 2.87-2.76 (m, 
1H), 2.62-2.58 (m, 
1H), 2.19-2.17 (m, 
1H), 1.94 (m, 1H)f 

1.24 (s, 3H), 1.23 (s, 
3H). 
1.68% 
2. (CDCf3) 5 7.80 (d, 
1H), 7.22 (d, 1H), 
6.93 (dd, 1H), 6.79 
(d, 1H), 6.69 (d, 1H), 
6.61 (dd, 1H), 5.55 (s, 
1H), 4.51 (s, 1H), 
4.35-4.17 (m,4H), 
3.27-3.23 (m, 1H), 
3.06-3.04 (in, 1H), 
2.87 (s, 3H), 2.78-
2.84 (m, 2H); 2.04 -
1.84 (m, 2H), 1.62 (s, 
9H), 1.50 (s, 9H). 

1H), 6.96 (s, 1H), 
6.86- 6.78 (m, 2H), 
6.72 (d, 1H), 6.61 
(dd, 1H), 5.57 (s, 1H), 
4.54-4.33 (m, 1H), 
3.88 (s, 3H),3.83(s, 
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Boc 

Br. 

Br. 

03 
Br^N^N F' 

.NH-

,NHc 

Boc 

3H), 3.54 (s. 3H), 
2.93-2.80 (m, 7H), 
2.13-2.00 (m, 1H), 
1.74 (s,1H), 1.51 (s, 

Boc. 

H 

1.80% 
2. (CDCl3) 5 8.10 (s, 
1H), 7.53 (s, 1H), 
6.98 (dd, 1H), 6.61 
(ddd, 1H), 6.59-6.49 
(rn, 1H), 5.62 (s, 1H), 
4.44-4.36 (m, 1H), 
3.74 (s, 3H), 2.93-
2.75 (m, 7H). 2.08 (s, 
2H), 1.50 (s, 9H). 

1.62% 
2.(CDC!3) 5 8.10 (d, 
1H), 7.49 (s, 1H), 
6.77 {d, 1H), 6.55 (d, 
1H), 6.46 (dd, 1H), 
5.45 (s, 1H), 4.42-
4.33 (m, 1H), 3.85 (s, 
3H)„ 3.81 (s, 3H), 
3.72 (s, 3H), 2.91-
2.58 (m. 7H), 2.10-
2.06 (s, 1H),1.87-1.80 
(m, 1H), 1.50 (s. 9H). 

1.98% 
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Boc^ 
,\r IN 

/--% /W /NH2 
Br\ ^ r y i"^ ( i y 

W IS 

Boc. 

Br' NH-> 

1. 94% 
2. (CDC!3) 0 8.17 (d, 
1H), 7.61 (d, 1H), 
6.85 (d, 1H), 6.63 ~ 
6.46 (m, 3H), 5.47 
(brs, 1H), 4.61 (brs, 
1H), 4.41 - 4.27 (m, 
5H), 3.82 (s, 3H), 
3.01 - 2.84 (m, 9H), 
1.60 (s, 9H). 

.74% 

.90% 
2. (CDC]3) 5 7.43 (d, 
1H), 7.38 (s, 1H), 
7.06 (s, 1H), 6.93-
6.87 (m, 2H), 6.73-
6.63 (rn,2H),4.37-
4.35 (m,4H), 3.65 (s, 
4H), 3.04-2.89 (m, 
8H), 2.15-2.13 (m, 
1H), 2.02-1.91 (m, 
2H), 1.60 (s} 9H) 

1.74% 
2. (CDC!3) 5 7.39 (d, 
1H)f 7.04-6.9 (m, 2H), 
6.87 6.79 
(ddd, 1H), 6.67-6.53 
(m, 1H), 5.64 (Sj 1H), 
4.54-4.36 (m, 1H), 
3.58 fs, 3H), 3.06-
2.65 (m, 8H), 2.06 (d, 
2H7 1.51 Is. SHI. 
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1.89% 
2.1H NMR (400 MHz, 
CDCI3) 5 7.78 (ddd, 
1H}, 7.58 (d, 1H), 
7.07 (dd, 1H), 7.02 -
6.93 (m, 1H), 6.51 (d, 
1 H>, 6.40 (s, 1H), 
4.57 - 4.23 (m, 3H), 
3.74 (s, 2H), 3.51 (s, 
2H), 3.38-3.35 (m, 
3H), 2.94-2.75 (m, 
8H), 2.05-2.03 (m, 
2H), 1.51 (s, 9H). 

1.73% 
? cnnr,i..\ ^ 7 cq. 
7,53 (m, 1H), 7.40 (s, 
1H), 6.86 {s, 2H) 
6.52-6.50 (m,1H) 
6.28 (s, 1H), 4.35 -
4.21 (m, 3H), 3.92 (s 
3H), 3.90 (s, 3H) 
3.70 (s, 2H), 3.51 (s 
2H), 3.32 (s, 3H) 
2.92-2.78 (m, 6H) 
2.07 -2.04 (m, 2H) 
1.51 (s, 9H). 

198%" ~~ 
2. {CDCI3}: 5 7.37 (d, 
2H), 6.94-6.86 (m, 
5H), 3.80-3.73 (m, 
1H), 3.56 (s, 3H), 
3.49 (s, 3H), 3.11-
2.75 (rn, 4H). 2.22-
2.13 (m, 1H), 2.17-
1.99 (m, IN). 
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To a solution of the title compound from Preparative Example 75 (0.120 g, 0,2 rnmol) in THF (1 

mL) was added tetra-butyi ammonium (0.052 g, 0.2 mmoi). The reaction mixture was stirred for 

1 h. Then the reaction mixture was concentrated. The crude product was purified using a silica 

gel column (1:1, EtOAc: heptane) to afford the title compound (0.08 g, 94 %). 

10 
1H~NMR (400 MHz, CDCI3): 5 = 1.48 (s, 9H), 1.68-1.71 (m, 2H), 2.01-2.17 (m, 2H), 2.89-2.95 

(m, 3H), 4.23 -4.25 (m, 2H), 6.85 (m, 1H), 6.83-6.89 (m, 2H), 6.98-6.99 (m, 1H), 7.10 (s, 1H), 

7.52 (d, 1H), 7,91 (s, 1H) 

15 Step B 

To a solution of the title compound from Step A above (0.08 g, 0.187 nimol) in THF (3 mL) was 

added sodium hydride (0.007 g, 0.28 mmol) followed by addition of methyl iodide (0.026 g, 

0.187 mmol) and the resulting reaction mixture was stirred for th. Then, the reaction mixture 

20 was quenched with water and extracted with ethyl acetate (3 x 50 ml). The organic phase was 

washed with brine and dried over Na2S04 and the solvent was removed under reduced 

pressure. The crude product was purified on a silica gel column (EtOAc: heptane; 40:60) to 

afford the titie compound (0.025 g, 30 %). 

25 '!H~NiV!R (400 MHz, CDCi3}: 5-1.51 (s, 9H), 1.66-1.72 (m, 2H), 2.02-2.05 (m, 2H), 2.88-2.39 

(m, 3H), 3.70 (s, 3H), 4.24-4.27 (m, 2H), 6.66 (d, 1H), 6.77 (s, 1H), 6.81-6,88 (m, 2H), 6.39-7.06 

(m, 2H), 7.54 (d, 1H) 

30 
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Boc 

Steg_A 

5 

To a solution of the title compound from Preparative Example 69 (0,3 g, 0,323 mmol) in IMF (3 

ml) was added tetrabutylammonium fluoride (0.08 g, 0.323 mrnoi) and the reaction mixture was 

stirred at room temperature for 1 h. The solvent was removed and the residue was purified on a 

silica gel column (EtOActo heptane; 20 -100%) to afford the title compound (0.127 g, 64 %). 

10 

(400 MHz, DMSO-d6); 5 = 1.49 (s, 9H), 1.51 (s, 9H), 1.66 (m, 4H), 2.06 (m, 4H), 2.90 

(m, 4H), 4.23 (m, 4H), 6.80 (d, 1H), 6.83 (dd, 1H), 6.94 (d, 1H), 6.96 (d, 1H), 7.07 (dd, 1H), 7.30 

(d, 1H), 7.42 (d, 1H), 7.50 (d, 1H)P 7.75 (s, 1H), 7.99 (s, 1H) 

ESI MS (MH): 614 

15 
Step B 

To a solution of the title compound from Step A above (0.05 g, 0.081 mmol) In THF (5 ml) was 

added sodium hydride (0.004 g, 0.16 mmol) followed by methyl iodide (0.022 g, 0.15 mmol). 

20 The reaction mixture was stirred overnight at room temperature. Then the reaction mixture was 

quenched with a drop of methanol, and the solvents were removed. The crude mixture was 

purified on a silica gel column to afford the dimethylated title compound (0.021 g) and the 

trimethylated title compound (0.010 g). 
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dirnethylated compound 143, ES! MS (MH): 642 (M+H), 643 (M+2H), 644 (M+3H) 

trimethyiated compound 144, ESI MS (MH): 656 (M+H) 657 (M+2H), 658 (M+3H) 

5 

Live Example 145 

Tert-butanol (2 ml) was degassed by sonication for 1 min while a stream of argon was passed 

through the solution. To the degassed tert-butanol (1 ml) was added palSadium(H) acetate 

15 (0.003 g, 0.0127 mmol) and 2-dicyclohexy!phosphino~2\4r,6'-triisopropyibiphenyi (XPhos, 0.018 

g, 0.038 mmol). This mixture was heated at — 100 °C in a sand-bath for 1 min to generate the 

catalyst. To the faint red catalyst solution was then added a solution of the title compound from 

Preparative Example 1, Step D (0.045 g, 0.127 mmol) and commercially available 3,4-difluoro 

aniline (0.019 g, 0.15 mmol) in degassed tert-butanol (1 mL). After the addition of potassium 

20 carbonate (0.039 g, 0.28 mmol), the mixture was heated in a sand-bath at —110 °C for 3 h. The 

mixture was diluted with ethyl acetate (30 mL), water (10 mL) and brine (10 mL). The organic 

phase was separated, dried over Na2S04, filtered and the solvents were removed. The residue 

was purified by chromatography on silica using ethyl acetate/n-heptane (20/80) to afford the title 

compound as an off-white solid (0.045 g, 87 %). 

25 
1H-NMR (400 MHz, CDCI3): 6 « 1.12-1.16 (m, 18H), 1.80-1.90 (m, 3H), 6.22 (br-s, 1H), 6.47 (d, 

TH), 6.53 (d, 1H), 6.90-6.94 (m, 1H), 7.06 (i, 1H), 7.10 (d, 1H), 7.60-7.67 (m, 1H), 7.75 (d, 1H) 
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Preparative Examples 146 to 258 

Following the Pd-coupiing procedure as described in Preparative Example 145, except using 

the bromo-derivatjves and amines indicated in the table beiow, the following compounds were 

Bromo derivative Amine 
derivative 

Product 
Preparative Example 

1. Yield 
2. 1H-NMR 

(CDClg) 
3. MH+ (ESI) 

CD 
TIPS 

F3CYS 
^ HH2 

F3C, 

^ N'SDS/' 
H I 

TIPS 
146 

1. 77 % 
2,5-1.13-1.16 (m, 
18H), 1.80-1.88 (m, 
3H), 8.52 (d, 1H), 
6.55 (br-s, 1H), 8.66 
<d, 1H), 7.17 (d, 1H), 
7.58 (d, 1H), 7.83 (d, 
1H), 8.32-8.37 (m, 
1H), 8.51 (d, 1H) 

TIPS 

F 

F^^^NH2 

F 

r- a i r -*^C si F N N M 
H 1 

TIPS 
147 

1. 91 % 
2. 5 = 1.13-1.17 (m, 
18H), 1.84-1.93 (m, 
3H), 6.37-6.42 (m, 
2H), 6.49 (d, 1H), 
6.57 (d, 1H), 7.07-
7.12 (m,2H), 7.15 
(d, 1H), 7.79 (d, 1H| 

BC'^N''''D 
TIPS 

M14 «2 

o 

H TIPS 
148 

1. 90 % 
2. 8= 1.12-1.16 (m, 
18H), 1.80-1.88 (m, 
3H), 3.00 (s, 3H), 
3.12 (s, 3H), 6.35 
(br-s, 1H), 6.47 (d, 
1H), 6.63 (d. 1H), 
6.99 (d, 1H), 7.10 (d, 
1H), 7.32 (t 1H), 
7.41-7.44 (m, 1H), 
7.52-7.56 (m, 1H), 
7.76 (d, 1H) 
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TIPS 9 
MH2 

A. 

H t HPS 
149 

1. 83 % 
2. 5= 1.12-1.17 (m, 
18H), 1.84-1.92(m( 

3H), 3.10 (s, 6H), 
6.43 (bos, 1H). 6.49 
(d, 1H), 6.64 (d, 1H), 
7.11 (d, 1H), 7.39-
7.51 (m,4H), 7.77 
(d,1H) 

\ 
NBoc 

TIPS 

IMH2 
\ 

r ^Boc 

H ! 
TIPS 

150 

1. 66 % 
2.8- 1.08-1.15 (m, 
18H). 1.50 (s, 9H), 
1.91-2.03 (m, 5H), 
2.70-2.88 (m, 5H), 
2.93-3.05 (m, 2H), 
4.25-4.56 (br-m, 1H), 
6.07 (br-s, 1H), 6.54 
(d, 1H), 6.88-6.92 
(m, 1H), 7.08 (q, 1H), 
7.25-7.31 (m, 1H), 
7.55 (d, 1H) 

\lBoc 

BrA'A 
TIPS 

MHg 

CF3 

\ 
NBoc 

/—( 
F3CyN r"A\ J 

f\j J-^ » ( 
^ N M 

H ! 
TIPS 

-i K"S 
i t 

1.61 % 
2.8- 1.10-1.15 (m, 
18H), 1,51 (s, 9H), 
1.93-2.04 (m, 5H), 
2.70-2.88 (m, 5H), 
2.96-3.04 (m, 2H), 
4.25-4.54 (br-m, 1H), 
6.40 (s, 1H), 6.68 (d. 
1H), 7.55 (d, 1H), 
7.62 (d, 1H), 7.97-
8.02 (m, 1H), 8.50 
(d, 1H) 

^VlBoc 

- KH2 

\ 
NBoc 

H x 

152 

1. 96 % 
2, 5 = 1.51 (s, 9H), 
2.04-2,11 (m, 2H), 
2.70-2.91 (m, 7H), 
3.66 (s, 3H), 4.25-
4.55 (br-m, 1H), 6.38 
(br-s, 1H), 6.51 (d. 
1H), 6.98-7.03 (m, 
1H), 7.10 (q, 1H), 
7.60 (d, 1H), 7.71-
7.77 (m, 1H) 
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TIPS 

\ 
{ 

\ M W NSoc 
F 1" 

T F 
r 

HBoc I 

i Br 

1. 62 % 
2. S - 1.11-1.15 (m, 
18H), 1.52 (s, 9H), 
1.95-2.02 (m, 5H), 
2.70-2.80 (m, 2H), 
2,87 (s, 3H), 2.94-
3.03 (m.2H), 4.25-
4.55 (m, 1H), 6.15 

] (br-s, 1H), 6.54 (d, 
' 1H), 6.96-7.02 (m, 
1H), 7.60 (d. 1H), 
7.77-7.84 (m, 1H) 
1794 % 
2. 5 = 1.53 (s, 9H). 
2.00-2.06 (m, 2H), 
2.75-2.SO (m, 7H), 
3.72 (s, 3H). 4.25-
4.55 (m, 1H), 6.48-
6.51 (m, 2H), 6.95-
7.01 (m, 1H), 7.64 
(d, 1H), 8.62-8.68 

1. 96 % 
2. 5= 1.51 (s, 9H), 
2.00-2.04 (m, 2H), 
2.72-2.90 (m, 7H), 
3.65 (s. 3H), 4.25-
4.50 (m, 1H), 6.36 (t, 
1H), 6.51-6.54 (m, 
2H), 7.13-7.17 (m, 
2H]L7.60(d1 1H) 
1. 96 % 
2. 5- 1.51 (s, 9H), 
1.97-2.04 (m, 2H), 
2.68-2.90 (rn, 7H), 

i, 3H), 4.25-
n, 1H), 6.38 

(br-s, 1H), 6.45 (d, 
1H), 7.26-7.30 (m, 
2H), 7.60 (d, 1H) 

/i c;n 

208 
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1. 79 % 
2. 5 = 1.12-1.18 {m, 
36H), 1.51 (s, 18 H), 
1.63-1.72 (m, 2H), 
1.90-2.00 (m, 6H), 
2.04-2.12 (rn. 2H), 
2.75-3.06 (m, 12H), 
4.18-4.53 (br-m, 3H), 
6.15 {br-s, 1H), 6.68 
(d, 1H), 6.93 (s, 1H), 

i 7.02 (d, 1H), 7.35 (s, 
' 1H), 7.46 (d, 1H), 

7.55 (d, 1H) 
1. 22 % 

3. 802 

Boc 1.76% 
3. 688 

1.92% 
3. 593 
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1. 48 % 
2. 5 = 1.50 (s, 9H), 
1.66 (m, 2H), 2.02 
(m, 2H), 2,86-2.97 
(m, 3H), 3.12 (m, 
4H)( 3.64 (s, 3H), 
3.82 (m, 4H), 4.23 
(brs, 2H), 6.44 (del, 
1H), 6.56 (dd, 1H}, 
6.61 (m, 1H), 6.71 (s, 
1H), 6.83 (dd, 1H), 
7.06 (m, 1H), 7.14 (t, 
1H), 7.51 (d, 1H). 
3. 492 

213 
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1. 25 % 
2. (MeOD) 5 = 1.78-
1.87 (m, 2H), 2.01-
2.05 (m, 2H), 2.40-
2.45 (m, 5H), 2.80 
(m, 1H), 2.99 (brs, 
4H), 3.08-3.10 (m, 
2H), 3.56 (s, 3H), 
3.72 (brs, 4H), 6.37 
(d, 1H), 6.57 (d, 1H), 
6.62 (s, 1H), 6.77 (s, 
1H), 6.83 (d, 1H}, 
7.01-7.05 (m, 2H9, 
7.41 (d, 1H). 
3. 405.75 
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WO 2011/128455 PCT/EP2011 /056068 

1. 52 % 

HON. 
A" y* 

u 

1. 83 % 
3, 505 

»2i 
iNi 

1. 91 % 
2. (CD2Ci2) 8 = 1.80 
(m, 2H), 1.90 (m, 
2H), 2.57-2.62 (m. 
4H), 3.80 (s, 3H), 
3.84 (s, 6H), 6.47-
6.48 (s, 1H), 6.82 
{brs, 1H), 6.88 {m, 
2-H), 7.76-7.77 (m, 
1H), 9.59 (s, H). 
3. 338 

2—' 
Br" N' 

1. 45 % 
3. 492 

\ 
NBoc M 1 _ ^ r 

tt e i e 
^ N N 

H \ \ NH2 
^ N N 

H \ 

A on 3 <KJ 

1. 69 % 
2. (CD2Ci2) 1.44 
(s, 914), 1.96-1.98 (m, 
2H), 2.29 (s, 3H), 
2.53-2.56 (m, 5H), 
2.86-2.88 (m, 2H), 
2.80 (m, 4H), 3.10 
(m, 4H), 3.56 (s, 3H), 
6.41-6.43 (d, 2H), 
6.86-6.88 (d, 2H7 
7.37-7.39 (d. 2H), 
7.47-7,49 (d, 1H). 
3. 505 

215 



\ 
NBoc 

H2M 0'7 

XMBoc 

^-0 ^ 

B v 

190 

1. 92 % 
2. 5 - 1.48 (s, 9H), 
2.02-2.03 (m, 2H), 
2.18 (m, 2H), 2.76 
(m, 2H), 2.85 (s, 3H), 
3.64 (s, 3H), 4.16-
4.21 (rn: 5H), 6.54 
(d, 1H), 6.93 (m, 1H), 
6.98 (m, 1H), 7.17 
(brs. 1H), 7.52 (brsf 

1H). 
3. 479 

JNBOC 

Br^N^N 

H ^YNY° 
H2N"^"O7 

NBoc 
H /—( °YN^% ^V( __) 

H \ 

191 

1. 45 % 
3. 478 

\ 
NBoc 

JTX^ Br^N N HON7^:7N'"70 
hi 

NBoc 

I°T1 fX^ 
O^M^N N7f^ 

H H 

192 

1. 53 % 
3. 478 

/ 

Br TIPS 

0 N 

kO^^NH2 

/ 

H 

^O7^^ N N U ft TIPS 
193 

1.98% 
3. 533 

\ 
N-/ 

i^K-n 
ISPS 

H2NV^.O Me 

^^OMe 

\ 

H r \ 
!VleOv.-Y/ N 

Me O7^7 
f IPS 

194 

1. 60 % 

NNCOCH3 

^^NH2 

NCOCH, 
0 I /—< 

L it. X iO>~"' 
^ N N' N 

H \ 

1. S3 % 
3. 434 

216 



$455 

1. 70 % 
2. (DMSO-de) 6 = 
1.75-1.76 (m, 2H), 
1.83-1.85 (rn, 2H), 
2.55-2.56 (rn, 2H), 
2.65-2.66 (m, 2H), 
2.99-3.01 (m, 4H), 
3.57 (s, 3H), 3.72-
2.74 (m, 4H), 6.45 
(d. 1H), 6.87-6.90 
(m, 2H), 7.52 (d, 1H), 
7.66 (rn, 2H), 8.58 (s, 
1H). 
3. 363 

1.75% 
2. (DMSO-de) 8 

ou\ 
| J, 

1.83-1.84 (rn, 2H), 
2.24 (s, 3H), 2.54-
2.56 (m, 2H), 2.66 
(m, 2H), 3.03 (m. 
4H), 3.56 (s, 3H), 
6.45 (d, 1H), 6.86-
6.88 (m, 2H), 7.51 
(d, 1H), 7.63-7.65 
(rn, 2H), 8.56 (s, 1H). 
3. 376 

IH), 

1. 95 % 
2. (DMSO-de) 5 
1 1 7Q /r-v-
\ . i D" i , i u 

1.85-1.87 (rn, 2H), 
2.55-2.58 (m, 2H), 
2.67-2.70 (rn, 2H), 
3.59 (s, 3H), 4.53 (s, 
2H)S 6.49 (d, 1H), 
6.79 (d, 1H), 7.22 
(66, 1H), 7.57 (d, 
1H), 7.73 (d 
8.82 (s, 1H), 10.5 
1H). 
3. 349 

217 
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1. 78 % 
2. {DMSQ-d6) 8 -
1.75-1.78 (m, 2H), 
1.84-1.87 (m, 2H), 
2.55-2.57 (m, 2H). 
2.67-2.70 (m, 2H), 
3.63 (s, 3H), 4.48 (s, 
2H), 6.48 (d, 1H), 
6.84 (d, 1H), 7.09 
(dd, 1H), 7.54 (d, 
1H), 7.74 (cl 1H), 
8.76 (s, 1H), 10.83 
(s, 1H). 
3. 349 

1. 71% 
2. (DMSG-d6) 8 = 
1.74-1.78 (m, 2H), 
1.84-1.86 (m, 2H}, 
2.54-2.57 (m, 2H), 
2.66-2.68 (m, 2H), 
3.57 (s, 3H), 5.93 (s, 
2H), 6.47 (d, 1H), 
6.81 (d, 1H), 7.08 
(dd, 1H), 7.55 (d, 
1H), 7.66 (d, 1H), 

1. 78% 
2. (DMSO-de) 5 = 
1.76-1.77 (m, 2H), 
1.84-1.85 (m, 2H), 
2..04 (s, 3H), 2.55-
2.57 (in, 2H),2.86-
2.68 (m, 2H), 2.96-
2.98 (m. 2H), 3.03-
3.05 (m, 2H), 3.55-
3.59 (m, 7H), 6.46 
(d, 1H), 6.91 8d, 1H), 
7.53 (d, 1H), 7.67 (d, 
2H), 8.59 (s, 1H). 
3.404 

1. 67% 
2. {DMSO-d6) 8 = 
2.22 (s, 3H), 2.35-
2.42 (m, 2H), 2.45-
2.47 (m, 4H), 2/70-

218 
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202 
2.73 (m, 2H). 2.82- j 
2.85 (m, 2H), 3.02- i 
3.04 (m, 4H), 3.63 (s, j 
3H), 6.47 (cl, 1H), i 
6.88 (d, 1H), 7.50 (d, ! 
1H), 7.63 (d, 2H), i 
8.55 (s, 1H). | 
3. 362 

0--

FV^i 
F-^^NH2 

0-

Yi frO 
F ^GW''-|f hi 

B \ 
203 

1.74 % 
2. 5 = 2.02-2.10 
(nn,1 H), 2.17-2.22. 
(m, 1H), 2.65-2.79 
(rn, 2H), 2.86-2.94 
(m, 1 H)( 3.03 (dd, 
1H), 3.48 (s, 3H), 
3.67 (s, 3B), 3.75-
3.78 (m, 1H), 6.36 
(br-s, 1H). 6.51 (d, 
1H), 6.90-7.11 (m, 
2H), 7.62 (d, 1H), 
7.71 (ddd, 1 H) 

o-

< T i 
G" ̂ -^~'U'H2 

U " 

fifl jGrv^ 
H ^ 

204 

Not characterized as 
free base 

xo 

rr0 
Br^N^N 

Me 

-wG '0^^ NH2 

xo 

^-GGNIJ/GL 
j~j IViC 

205 

1.40 % 
2. 5= 1.96-2.23 (m, 
2H); 2.53-2.77 (rn, 
2H); 2.77-2.90 (m, 
1H); 2.32-3.05 (d, 
J=14.4Hz, 1H); 
3.45 (s, 3H); 3.66-
3.82 (rn, 4H); 4.26 
(s, 4H); 6.52 (d, 

I J=7.6Hz, 1H); 6.82 
; (si, 2H); 7.01 (s, 
5 1H); 7.61 (d, 
; J=7.2Hz, 1H) 
| 3. 366.70 

219 
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Br" N' 

/ Soc 
r-\Hx 

1. 91 % 
2. 8 = 1.46 (s, 3H), 
1.48 (s, 9H), 1.85-
1.92 (m, 1H). 2.65-
2.73 (m, 3H)1 2.73 (s, 
3H). 3.01-3.04 (m, 
1H). 3.13 (d, 1H), 
3.66 {s, 3H), 6.30 
(br-s. 1H). 6.48 (d, 
1H), 6.96-7.08 (m, 
2H), 7.58 (d, 1H), 
7.70 (ddd, 1H) 

«Ni ri 9 

78 % 
8 = 1.48 5, 3H), 

50 (s, 9H), 11 

HoN 

Sr" 

NH? 

2 (m, 1H), 2.66-
2.73 (m, 3H). 2.75 (s, 
3H), 3.02-3.08 (m, 
1H). 3.13 (d, 1H), 
3.66 (s, 3H), 3.87 (s, 
3H), 3.92 (s, 
3H},6.25 (br-s, 1H), 
6.52 (d, 1H), 6.83-
6.90 (m, 2H), 7.34 
(dd, 1H), 7.54 (d, 1H) 

1. 99% 
2. 606.17 

1. 90% 
2. 588.17 

1. 48% 
2. 449.98 
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Me 
_-N O 

Br' N^Nps 

Me 
N px 

TIPS 

:v"=e Me 
N-, r-N x xx 

N -"WP-- ̂  P p-- M 
TIPS H HPS 

211 

1. 75% 
2. 755.77 

Me 
N 

/ \ p 
X"X> 

B' N Me 

VX^NH2 

Me 
T-p 

CXX-CT 
H Me 

212 

1. 
2. 365.71 

Me 
,-N p) 

rrT 
Rr'' """N*"" DI IN Me 

Me 

H Me 
Oil 
£U I «> 

1. 
2. 379.74 

Me 

0 / 

Me 

P 
TIPS 

Me Me 

Q O 
m ori 

N ^ N N N' 
TIPS H Me 

214 

1. 89% 
2. 613,76 . 

Me 
,—N 

V 
B^K'AMe 

F-XXHH 

Me 
.— N / \ 
\J 

F N ̂  N SX 
H Me 

215 

1. 
2. 357.73 

Me 

BWW-Ne 

ryx 
AX^NH, 

Me 

? 

WNN -X 
H Me 

216 

1. 
2. 390.75 

0'/°> 
/ 

N u 
H2N^^ N 

ISPS 

<Xl £XS 
H TiPS 

217 

1. 82% 
2. 506.72 
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rvS 

/ 
0 

H-?N 
TSPS 

/ 
,—N O 

"°^rj^TiPS 
218 

1. 82% 
2. 520.74 

BrXO'Boc 

/ 

TIPS 

,,, .T BOCN^>^AN''0-N-> 
H TIPS 

219 

1. 88% 
2. 817.70 

r-

rr? 
TIPS 

/ / 
/—N O 

220 

1. 71% 
2. 480.73 

/ 

Brix> 
TIPS 

,JCO 
/ 

,-N Q 
M K- N 
/ H TIPS 

221 

1. 67% 
2.516.73 

\ 
NBoc 

^2 ̂  V 

\ 
NBoc 

r°vp| 
H Me 

222 

1. 109% 
2. 464.56 

\ 
NBoc 

-7^ 
0'"^/ MH2 

\ 
NBoc 

<°XX 
H Me 

223 

1. 95% 
2. 451.60 

\ 
NBoc 

cy0 
\ 
NBoc 

H Me 
224 

1. 85% 
2. 476.71 

222 
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\ 
NBoc 

iTT0 N-^^NH2 

\ 
NBoc 

) 
// i )] U I \ / 
fV-'NANAN 
/ H Me 

225 

1. 92% 
2. 461.73 

\ 
^NBoc 

Me(T^^NH2 

\ 
NBoc 

hi \ 

1. 97% 
2. 451.71 

r- NCOOEi 

CO-7 
\ 

Y7 
F^%IH2 

H y—NCOOEt 

' \ \ 
227 

1. 29% 
2.. 1.31 (t, J=7.2Hz, 
3H); 2,86 (t, J^Q.Ghz, 
2H); 3.65 (s, 3H); 
3.89 (t, J^S.Ohz, 2H); 
4.20 (q, J=7.2hz, 
2H); 4.63 (s, 2H); 
6.58-6,67 (m, 1H); 
6.67-6.78 (m, 1H); 
6.92-7.07 (m, 2H); 
7.16 (d, J~1,6Hz, 
1H); 7.30 {d, 
J=8.8hz, 1H) 
3. 386.70 

r- NCOOEt 

y1 

N\ 

CCOEt 

228 

1. 69% 
2. 408.75 

^NCOOEt 

k-0'C^NH2 

COOEl 

H \ 
229 

1. 44% 
2. 408.70 

^-NCOOEt 

C& Br" 

COGEl 

230 

1. 66% 
2. 386.76 

A 
0 

Br-^N^N 

y°Y^i 
^O'^^NHs 

/ 
—\ 

0 

y^o rwO 
N'^ N 
H \ 

232 

1. 79% 
2. 1.22 (s, 3H); 1.24 
(s, 3H); 1.87-2.03 
(m, 1H); 2.12-2.24 
(m, 1H); 2.61 (dd, 
J1-8.0HZ, J2~ 
14.8Hz, 1H); 2.69-
2,83 (m, 1H); 2.89 

223 



WO 2011/128455 PCT/EP201 1/056068 

9 D 
D D 

NH-, 

(dt, J1=5.2Hz, 
J2=16.4Hz, 1H); 
3.04 (dd, J1= 4.8Hz, 
02=14.8Hz, 1H); 
3.65 (s. 3H); 3.79-
3.93 (m, 2H); 4.23-
4.36 (m,4H); 6.22 
{si, 1H); 6.54 (d, 
J=8.0Hz, 1H); 6.78-
6.90 (m, 2H); 7.10-
7.19 (m, 1H); 7.55 
(d, J~8.4Hz, 1H) 
3^394.70 
1. 93% 

I 2. 1.75-1.91 (m, 
1 2.02-2.16 (m, 1H); 

2.42-2.50 (m, 1H); 
2.63-2.84 (m, 2H); 
2.93 (dd, J1 -4.8Hz, 

| J2=15.2Hz, 1H); 
3.01 (t, J=4.4Hz, 
4H); 3.33 (s, 3H); 
3.57 (s, 3H); 3.60-

' 3.69 {m, 1H); 3.73 (t, 
J=4.4HZ, 4H); 6.47 
(d, j-8.4Hz, 1H); 
6.83 (d, J~8.8Hz, 
2H); 7.54 (d, 
J=8.4Hz, 1H); 7.66 
(d, J-8.8Hz, 2H); 
8.60 (s, 1H) 
3. 393.70 
1. 56% 

! 2. 1.95-2.06 (m, 1H); 
2.12-2.25 (m, 1H); 
2.60-2.80 (m, 2H); 
2.81-293 (m, 1H); 
3.04 (dd, J1=4.8Hz, 
J2=14.8Hz, 1H); 
3.65 (s, 3H); 3.69-
3.79 (m, 1H); 4.21-
4.34 (m,4H); 6.22 (s, 
1H); 6.54 (d, 
J=8.4Hz, 1H}; 6.77-
6.89 (m, 2H); 7.13 
(d. J=2.0Hz, 1H); 
7.55 (d, J-8.4Hz, 
1H) 
3. 369.70 

224 
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'NH-, 

1. 62% 
2. 1.70-1.94 (m, 4H); 
2.54-2.62 (m, 2H); 
2.64-2.75 (m, 2H); 
3.65 (s, 3H1; 3.80 (s, 
3H); 6.57 (d, 
J~8.4Hz, 1H); 7.20 
{dd, J1 "2.0Hz, 
J2-8.8HZ, 1H); 7.49 
(d. J=8.4Hz, 1H); 
7.58 (d, J=8.0Hz, 
1H); 7.99 (s, 1H); 
8.59 (d, J~2.0hz, 
1H); 8.95 (s, 1H) 
3. 332.74 

1780% 
2. 1.79-2.03 {m, 4H); 
2.49 (s, 3H); 2.62-
2.77 (m, 5H); 2.91 (t, 
J~6.0Hz, 2H); 3.47 
{s, 1H); 3.60 (s, 2H); 
3.65 (s, 3H); 6.35 (si, 
1H); 6.60 (d, 
3=&.4hz, 1H); 7.05 
(d, J=8.0Hz. 1H); 
7.13-7.24 (rn, 2H); 
7.58 (d, J=8.0hz, 1H) 
3. 347.77 
1. 48% 
2.2.33-2.52 (m, 2H); 

3.67 (s, 3H); 4.15-
4.33 (m,4H); 6.17 (s 
1H); 6.62 (d, 
J=8.4Hz, 1H); 6.73-
6.86 (rn, 2H); 7.10 
(d, J=2.0Hz, 1H); 
7.50 (d, J=8.4Hz, 
1H) 
3. 322.73 
1. 33% 
2. 2.44-2.54 (rn, 5H); 
2.72 (t, J=6.0Hz, 
2H); 2.80-2.86 (m, 
2H); 2.86-2.34 (m, 
4H); 3.60 (s, 2H); 
3.71 (s, 3H); 6.31 (si, 
1H); 6.60 (d, 
J-8.4hz, 1H); 7.06 
(d, J-8.4Hz, 1H); 
7.1_4-7125 (m, 2H); 

225 
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7.56 (d, J~8.4hz, 1H) 
3. 333.77 

rvx 
H,N-^N 

<*xxX& 
/ H \ 

239 

1. 28% 
2. 2.49 (p, 3=6.8Hz, 
2H); 2.82 (t, 
J=6.8Hz, 2H); 2.90 
(t, J~6.8hzr 2H); 3.76 
(s, 3H); 3.SO (s, 3H); 
6.81 (d, J=8.4Hz. 
1H); 7.27 (dd, 
J1=1.2Hz, J2=8.4Hz, 
1H); 7.56 (t, 
J=8.0Hz, 2H); 8.03 
{si, 1H}; 8.44 (si, 1H) 
3. 318.73 

iyyJ 
\ 

r~~$Pi 
n / \ 

240 

1. 28% 
2. 3.30 (si, 2H); 3.50 
(si, 214); 3.65 (s, 3H); 
4.45 (s, 2H): 6.60-
6.71 (m, 1H); 6.73-
6.86 (m, 1H); 6.95 
(d, J=7.6Hz, 1H); 
7.17 (q, J~9.2Hz, 
1H); 7.21 (s, 1H); 
7,40 (d, J~7.6Hz, 
1H); 7.98 (si, 1H) 
3. 363.73 
1. 45% 
2. 3.28 (t, J=6.4Hz, 
2H); 3.49 (t, 
J=6.4Hz, 2H); 3.63 
(s, 3H); 4.14 (d, 
J-5.2Hz, 2H); 4.17 
(d, J=5.2Hz, 2H); 
4.39 (s. 2H); 6.41-
6.50 (m, 2H); 6.67 
(d, J=9.2Hz, 1H); 
6.88 [dd, J1=2.0hz, 
J2=8.8Hz, 1H); 7.07 
(d, J~2.0hz, 1H); 
7.32 (d, J=8.8hz, 
1H); 7.50 (si, 1H) 
3. 385.71 

\ 

r°Y^ 
.cn, 

\j /" \" 

C0X^ XXX 
241 

1. 45% 
2. 3.28 (t, J=6.4Hz, 
2H); 3.49 (t, 
J=6.4Hz, 2H); 3.63 
(s, 3H); 4.14 (d, 
J-5.2Hz, 2H); 4.17 
(d, J=5.2Hz, 2H); 
4.39 (s. 2H); 6.41-
6.50 (m, 2H); 6.67 
(d, J=9.2Hz, 1H); 
6.88 [dd, J1=2.0hz, 
J2=8.8Hz, 1H); 7.07 
(d, J~2.0hz, 1H); 
7.32 (d, J=8.8hz, 
1H); 7.50 (si, 1H) 
3. 385.71 

j— so2 

i xy 
^O' SN 

\ """' N H 2 

242 

1. 69% 
2. 2.03 (s, 3H); 3.28 
(t, J-6.4Hz, 2H); 
3.49 ft, J=6.4Hz, 
2H); 3.64 (s, 3H); 
3.69 (s, 3H); 4.40 (s, 
2H); 6.44 (dd, 
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1 F3C. 

-so? 

\ 
) r^^r-N 

i! J N> 
\ 

245 

J1=2.0Hz, J2=8.0Hz, 
1H); 6.55 (d, 
J=2,0Hz, 1H); 6.87 
(d, J=8,0Hz, 1H); 
6.94 (dd, J1~2.Ghz, 
J2=8.8Hz. 1H); 7.17 
(d, J~2.0Hz, 1H); 
7.34 (d, J-8.4Hz, 
1H); 7.71 (s, 1H) 
3. 371.72 
1. 71% 
2. 3.42 (t. J-6.0Hz, 
2H); 3.48 (t, 
J=6.0Hz, 2H); 3.72 
(s, 3H); 4.40 (s, 2H); 
7.11 (dd, J1-2.0Hz, 
J2-8.4Hz, 1H); 7.27-
7.36 (m, 2H); 7.40 
(d, J=8.8Hz, 1H): 
7.49 (d, J=8.8Hz, 
1H); 8.20 (d, 
J=2.8Hz, 1H) 
3. 396.67 
1. 67% 
2. 2.43 (s, 3H): 2.73 
(t, J-S.OHz, 2H); 
2.85% J=6.0Hz, 
2.H); 3.37 (t, 
J"6.0Hz, 2H); 3.45 
(t, J=6.0Hz, 2H); 
3.51 (s, 2H); 3.66 (s, 
3H); 4.33 (s, 2H); 
6.66 (s, 1H); 6.80 
(dd, J1=2.0Hz, 
J2^8.0hz, 1H); 6.94 
(d, J=8.4Hz, 1H); 
7.01 (dd, J1 = 1.6Hz, 
J2=8.4Hz, 1H); 7.08-
7.15 (m, 1H); 7.2.7 
(d, J=8.8hz, 1H) 
3. 396.74 

2. 3.40 (t, J=6.0Hz, 
2H); 3.48 (t. 
J=6.0Hz,2H); 3.71 
(s, 3H}; 3.94 (s, 3H); 
4.39 (s, 2H); 7.05-
7.16 (m, 2H); 7.23 
(d, J=8.8Hz, 1H); 
7.32 (s, 1H); 7.39 (d, 
J-8.4Hz, 1H); 7.58 
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(d, J=8.8Hz, 1H); 
8.07 (s, 1H) 
3. 381.70 

2. 2.22 (s, 3H); 2.45 
(t, J"4,8Hz. 4H); 
2.99 (t, J-4.8Hz, 
4H); 3.27 (t, 
J~6.4Hz, 2H); 3.49 
ft, J=6.4Hz, 2H); 
3.62 (s, 3H); 4.38 (s, 
2H); 6.78-6.84 (m, 
2H); 6.84-6.94 (m, 

I 3H); 7.05 (si, 1H); 
| 7.30 (d, J--8.4HZ, 
' 114); 7.46 (si, 1H) 

3. 425.72 
1. 45% 
2. 3.29 (t, J=6.0Hz, 
2H); 3.50 (t 
J-S.OHz, 2H); 3.65 
(s, 3H); 4.43 (s, 2H); 
6.90-7.00 (m, 2H); 
7.19 (d, J = 1.6hz, 
1H); 7.39 (d, 
J=8.8Hz, 1H); 7.44-
7,52 {rn, 1H); 7.79 
(si, 1H); 8.03 (s, 1H) 
3. 346.77 
1. 74% 
2. 2.96 (t, J™4.4Hz, 
4H); 3.27 (t, 
J=6.0Hz, 2H); 3.48 
(t J~6.QHz, 2H); 
3.62 (s, 3H): 3.72 (t, 
J=4.4Hz,4H);4,37 
(s, 2H); 6.78-6.95 
(m, 5H); 7.06 (si, 
1 H); 7.30 (d, 
J~8.8hz, 1H); 7.48 
(si, 1H) 
3.412.69 
1. 73% 
2. 5.95 (s, 2H); 6.55 
(eld, J1=2.0Hz, 
J2-8.4HZ, 1H); 6.69 
(d, J=2,0Hz, 1H); 
6.74 (t, J=7,2Hz, 
1 H); 6.81 (d, 
_Jf8.4Hz, 1H); 6.90-
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6.99 (m,2H); 7.12-
7.23 (m. 2H); 7.91 
(si, 1H) 
3. 214.82 

r^Y-0 

F^^NH2 

[PYF 

H 
250 

1. 54% 
2. 5.95 (s. 2H), 6.52 
(dd, J1=2,0Hz, 
J2=8.0Hz, 1H); 6.54-
6.59 (m, 1H); 6.63 
(d, J=2,0Hz. 1H); 
6.68-6.75 (m, 1H); 
6.75 (d, J=6.0Hz, 
1H); 6.99 (q, 
J=8.0Hz, 1H) 
3.250.69 

Cxx ^Oyy yyO 
U 
i i 

251 

1. 60% 
2. 5.92 (s.4H); 6.42 
(dd, J1--2.0Hz, 
J2~8.4Hz. 2H); 6.58 
(d, J=2.0Hz, 2H); 
6.77 (d, J-8.4Hz, 
2H) (2 d overlap); 
7.67 (si, 1H) 
3. 258.71 

! 

T
~

^
 

'//'~^\ 
/°

 

f^O 

XXX^NX% 
H 

252 

1. 66% 
2.2.99 (t, J-4.8Hz, 
4H); 3.72 (t, 
J=4.8Hz,4H); 5.91 
(s, 2H); 6.40 (dd, 
J1~2.0Hz, J2=8.QHz. 
1H); 6.55 (d, 
J=2.0Hz, 1H); 6.74 
(d, J-8.0Hz, 1H); 
6.85 (d, J~9.2Hz, 
2H); 6.92 (d, 
J=9,2Hz, 2H); 7.58 
<s, 1H) 
3. 299.71 

rrF 

Br^^ 

N 

N 

rV"0 
H2N'"^X~ 

N xx 

H 
253 

1. 69% 
2.2.35 (s, 3H); 2.43-
2.55 (m, 4H); 3.60-
3.75 (m, 4H); 8.98-
7.09 (m,4H); 7.12-
7.21 (m, 2H); 7.32 
(dt, J1=2.2Hz, 
J2=8.8Hz, 2H) 
3. 314.75 
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1. 76% 
2. 2.34 (s, 3H); 2.42-
2.54 (m,4H); 3.58-
3.76 (m, 4H); 5.93 (s, 
2H); 6.64 (dd, 
J1=2.0Hz, J2=8.0Hz, 
1H); 6,72 {d, 
J=2.4Hz, 1H); 6,77 
(d, J~8.4Hz. 1H); 
6.95 (d, J=8.8Hz, 
2H); 7.29 (d, 
J=8.8Hz, 2H) 
3. 340.70 _ _ 
1.56%' 
2. 1.10 (d, 18H); 
1.57-1.60 (m, 3H); 
1.86-1.92 (m, 2H); 
2.05-2.08 (rn, 2H); 
2.13-2.19 (m, 2H); 
2.37 (s, 3H); 2.74-
2.80 (m, 1H); 2.99-
3.08 (m, 6H); 3.87 
(hrs, 4H), 6.81-8.87 
(m, 4H), 6.99 (brm, 
2H); 7.14 (hrs, 1H), 
7.48 (d, 1H). 
3.547.66 
1. 49% 
2. 1.82-1.86 (m, 2H): 
1.90-1.94 (m, 2H); 
2.63-2.69 (m, 4H); 
3.50-3.52 (m, 4H); 
3.61 (s, 3H); 3.88-
3.90 (m, 4H); 6.46 
(d, _1H); 7.59 (d, 1H). 
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Step A 

To a solution of the title compound from Preparative Example 66 (0.056 g, 0.091 mmo!) in THF 

5 (1 ml) was added tetrabutyiarrirnoniurn fluoride (0.024 g, 0.091 mmol) and the reaction mixture 

was stirred at room temperature for 30 minutes. The reaction mixture was concentrated and the 

residue was purified on a silica gel column (25%-100% EtOAc/heptanes: isocratic mixture) to 

afford the title compound (0.026 g, 63 %). 

10 1H-NMR (400 MHz, CDCI3): 5 - 1.40 (s, 9H), 1.50 (m, 2H), 1.94 (m, 2H), 2.89 (m, 2H), 4,1 (m, 

2H), 6.76 (d, 1H), 6.96 (d, 1H), 7.16 (dd, 1H), 7.43 (d, 1H), 7.94 (d, 1H), 8.96 (s, 1H)t 10.5 (s, 

1H), 12.2 (s, 1H) 

15 Preparative Example 259 

Step A 

20 

The title compound from Preparative Example 150 (0.04-9 g, 0.08 mmol) was dissolved in 

acetonitrile (1 mL) and dichlorornethane (1 ml) and treated with a 1 M solution of 

tetrabutylammonium fluoride (0.1 mL., 0.1 mmol, 1.25 eq. per TIPS-group) in tetrahydrofurane. 

The mixture was stirred at room temperature for 1 h and the solvents were removed. The 

25 residue was purified by chromatography on silica using dichloromethane/acetone (95/5) to 

afford the title compound as a pale yellow glass (0.029 g, 82 %). 

1H-NMR (400 MHz, CDC!3): 8 = 1.49 (s, 3H), 1.94-2.08 (m, 2H), 2.70-2.95 (m, 7H), 4.25-4.56 

(br-rn, 1H), 6.33 (br-s, 1H), 6.56 (d, 1H), 6.92-7.03 (m, 114), 7.06 (q, 1H), 7.55-7.66 (m, 2H), 8.04 

30 (br-s, 1H) 
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5 

Preparative Example 260 

10 Step A 

To a solution of the title compound from Preparative Example 82 (0.150 g, 0.3 mmol) in THF (5 

rnL) was added fluoride, polymer supported (Aidrich 387789) (0.4 g). The mixture was agitated 

overnight, filtered and the solvent was evaporated. The solvent was filtered off and 

15 concentrated, and the residue was purified on a silica gel column (methanol to dichloromethane; 

5 to 15%) to afford the title compound (0.075 g, 73 %). 

1H--NMR (400 MHz, DMSO-d6): 3 = 1.66-1.69 (m, 2H), 1.89-1.92 (m, 2H), 1.99-2.04 (m, 2H), 

2.20 (s, 3H), 2.63-2.69 (m, 1H), 2.84- 2.87 (m, 2H), 6.72-6.77 (m, 2H), 6.85-6.90 (m, 1H), 6.96 

20 (s, 1H), 7.07 (s, 1H), 7.20 (abq, 1H), 7.44 (d, 1H), 8.09 (s, 1H), 10.5 (s, 1H) 

Preparative Examples 261 to 330 

25 Following a procedure similar to that described in Preparative Examples 258(A), 259 (B), 260 

(C), except using the compounds from the Preparative Examples indicated in the table below, 

the following compounds were prepared. 
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Starting Materia! 1 Product 
Preparative | Preparative Example 
Example j 

1. Yieid 
2. 1H-NMR 

(CDCl3) 
3. MH+(ESI) 
4. Deprotection 

151 \ 
NBoc 

H H 
.261 

1. 84 % 
2. 8 = 1.50 (s, 9H), 1.96-2.05 {m, 
2H). 2.70-2.95 (rn, 7H), 4.25-4.55 
(br-m, 1H), 6.60 {d. 1H), 6.70-6.76 
(br-s, 1H), 7.60 (d, 1H), 7.63-7.67 
(m, 1H), 8.11 (br-s, 1H), 8.29 (d, 
1H), 8.72 (s, 1H) 
4. B 

153 \ 
NBoc 

ir1— 

rV^-r / T 11 1 X > 
F - IM fcT 0 

H h 

262 

1. 83 % 
2. 5 = 1.56 (s, 9H), 2.08-2,17 (m, 
2H), 2.79-3.03 (rn, 7H), 4.41-4.65 
(m, 1H), 6.54 (br-s, 1H), 6.62 (d, 
1H), 7.03-7.11 (m, 1H), 7.70 {d, 
114), 8.16 (br-s, 1H), 8.53-8.59 (m, 
1H) 
4. B 
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157 

158 

1.69% 
2. 5 = 1.51 (s, 13H), 1.94-2.07 (m, 
4H), 2.65-3,00 (m, 12H), 4.15-4.55 

j (br-m, 3H), 6.50 (br-s, 1H), 6.63 8d, 
' 1H), 6.89 (s, 1H), 7.00 (d, 1H), 
7.52-7.57 {m, 2H), 7.95 (br-s, 1H), 
8.22 (br-s, 1H) 
4. B 

1. 74 % 
2. (CD3OD) 5 = 1.50 (s, 

i (dq, 3H); 2.05 (d, 2H); 2.9-3.1 (m, 
! 3H); 3.88 (s, 3H); 4.20 (d, 2H); 6.74 
j (d, 1H); 6.93 (s, 1H); 7.09 (dd, 1H); 
| 7.49 (d, 1H); 7.71 (s, 1H); 7.81 (d, 
1H); 8.10 (d, 1H) 
3. 490 

! 4. B 

67 BocNK 
W CN 

H si 

26S 

1. 83 % 
2. 8 = 8.41 (d, 1H), 8.13 (d, 1H). 
7.78 (d, 1H), 7.74 (d, 1H), 7.49 (s, 
1H), 7.44 (s, 1H) 7.06 (s, 1H), 6.66 
(d, 1H), 6.45 (d, 1H), 4,12-4.15 (m, 
2H), 3.10-3.15 (s, 2H), 2.86-2.91 
(m, 2H), 1.99-2.07 (m, 2H), 1.54-
1.63 (m, 2H), 1.42 (s, 9H). 
4. A 

68 BocNK 1.63% 
(\—j r~~\ 3. 487 

4. A 
— 

H H ^ ^ 
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1. 64 % 
2. (DMSO~dB)'. S = 7.99 (s, 1H), 
7.75 (s, 1H), 7.50 (d, 1H), 7.42 {d, 
1H), 7.30 (d, 1H), 7.07 (dd, 1H), 
6.96 (d, 1H), 6.94 (d, 1H), 6.83 (dd, 
1H), 6.80 (d 1H), 4.23 (rn, 4H), 2.90 
(m. 4H), 2.06 (rn, 4H), 1.66 (m, 4H), 
1.51 (s, 9H), 1.49 (s, 9H). 
3. 614 
4. A 

1. 72 % 

I 1. 57 % 
! 3. 437 
' 4. B 

1. 74 % 
3. 433 
4. B 
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162 Boc 

H H 

271 

1. 58 % 
3. 436 
4. B 

176 Boc 

H >N 

272 

1. 97 % 
3.487 
4. B 

70 Boc 
N~-\ ii ̂  

H" ^ •" O 
273 

1. 35 % 
3. 387 
4. A 

71 Boc 

0 
N N fl 
H H h 

274 

1. 59 % 
2.5- 8.56 (s, 1H), 7.96 (s, 1H), 
7.53-7,58 (m. 2H), 6,98 (d, 1H), 
6.88 (s, 1H), 6.64 (d, 1H),6.53 (s, 
1H), 4.24-4.25 (m 2H), 2.91-2.96 
(m 4H), 2.77-2.85 (m, 4H), 2.45-
2.48 (m, 2H), 1.67-1.69 (m 2H), 
1.51 (s, 9H). 
4. A 

72 

$3 ^ 
BOG 

275 

1. 36 % 
2. 8 = 8.38 (brs, 1H), 7.97 (brs, 1H), 
7.63 (s, 1H), 7.53 (d, 1H), 7.33 (d, 
1H), 7.15(4 1H), 6.97 (s, 1H), 6.54 
(d, 1H), 6.37 (s. 1H), 4.23-4.25 (m, 
2H), 2.78-2.94 (m, 7H), 2.45-2.49 
(m, 2H), 2.01-2.04 (m, 2H), 1.76-
1.79 (m, 2H), 1.49 (s. 9H). 
4. A 
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166 

74 

2. 5 = 8.63 (d, 1H), 8.02 (s, 1H), 
7.62 (d, 1H), 7.46 (d, 1H), 7.31 (d, 
1H), 6.95-6.99 (m, 2H), 6.1(brs, 
1H), 4.25-4.28 (m, 2H), 2.89-2.99 
(m, 3H), 2.04-2.08 (m,2H). 1.67-
1.71 (m, 2H), 1.51 (s, 9H). 

1. 52 % 
3. 514 

1. 86 % 
2. 5 ~ 9.51 (brs, 1H), 9.34 (brs, 
1H), 8.3 (brs, 1 H),7.57 (d, 1H), 6.86 
(s, 1H), 6.49 (s, 1H), 6.47 (s, 1H), 
4.11-4.18 (m, 2H}, 2.76-2.85 (m, 
9H), 2.44-2.47 (m, 2H) 1.86-1.89 
(m, 2H), 1.48 (s, 9H). 
4. A 

75 1. 70 % 
2.5-7.91 (s, 1H), 7.52 (d, 
7.10 (s, 1H), 6.98-6.99 (m, 1H), 
6.83-6.89 (m, 2H), 6.65 (rn, 1H), 
4.23 -4.25 (m, 2H), 2.89-2.95 (rn, 
3H), 2.01-2.17 (rn, 2H), 1.68-1.7" 
(m, 2H), 1.48 (s, 9H). 
4. A 
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76 ,—NBoc 

H 

W Cs, 
281 

1. 90 % 
2. 6- 7.99 (brs, 1H), 7.39 (brs, 1H), 
7.34 (d, 1H), 6.98-7.03 (m, 4H), 
6.69-6.72 (m, 1H), 6.55-6.57 (m, 
1H),4.22-4.26 (m, 2H), 2.86-2.93 
(m, 3H), 2.01-2.05 (m, 2H), 1.58-
1.70 (m, 2H), 1.50 (s, 9H}. 
3. 430 
4. A 

77 Boc 

0 H y 

p^c M" ^ N 
282 

1. 90 % 
2. 6 = 8.47 (brs, 1H), 8.26 (s, 1H), 
7.41-7.44 (m, 2H), 7.35 (d, 1 H), 
7.14 (d, 1H), 7.00-7.04 (m, 2H), 
6.12 (s,1H), 4.21-4.22 (m, 2H), 
2.87-2.91 (m, 3H), 1.97-12.0 (m, 
2H), 1.61-1.64 (01,261), 1.48 (s, 
9H). 
4. A 

79 Boc 1 P ^ A A L r ^ 
../ ^ H 

BocM 
283 

1. 60 % 
2. 6 = 7.74 (brs, 1H), 7.47 (d, 1H), 
7.45 (s, 1H), 7.24 (d, 1H), 7.09 (d, 
1H), 6.97 (s, 1H), 6.81-6.84 (m, 
2H), 4.22-4.23 (m, 4H), 3.73 (s, 
3H), 2.87-2.94 (m,6H), 1.99-
2.07(m,4H), 1.61-1.71(m, 6H), 1.51 
(s, 9H). 1.49 (s. 9H). 
3. 628 
4. A 

167 Boc 

? 
^ H ^ ^ 
284 

1. 68 % 
3. 429 

168 Boc 
r-N O 

1H ^ * 
285 

1. 72 % 
3. 462 
4. B 
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164 Boc 

cU 
286 

1. 84 % 
2. 5 - 1.49 (s, 9H), 1.65 (m, 2H), 2.01-
2.04 (m, 2H), 2.86-2.96 (m, 3H), 3.1 
(m, 4H), 3,81 (M, 4H), 4.22 (brsT 2H), 
6.44 {d, 1H), 6.55 (d, 1H), 6.60 (s, 1H), 
6.84 (s, 1H). 6.89 (d, 1H), 7.10-7.14 
(m, 2H), 7.51 (d, 1H), 8.04 (brs, 1H). 
3. 477 
4. B 

169 Boc 8oc 

H H H 
287 

1. 61 % 
3. 614 
4. B 

83 Boc 

r~ \ 
H v> 

/ \ H ^ <, > 
H 

/ 

288 

1. 92 % 
3. 528 
4, C 

170 6 
N M ' 1 ! w H 

0.^4 

289 

1. 98% 
2. 391 
4. C 
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1. 92 % 
2. 5 - 8.23 (s, 1H), 7.39 (s, 1H), 
7.32 (d, 1H), 6.94-7.01 (m, 3H), 
6.68 (ddd, 1H), 6.52-6,54 (m, 1H), 
5.58 (s. 1H), 2.99 (d, 2H), 2.74-2.80 
{m, 1H), 2.36 (s, 3H), 2.14 (t, 2H), 
2.03 (d, 2H), 1.84-1.91 (m 2H). 
4, C 

1. 83 <7 
3.433 

1. 73 % 
2. 8 = 8.00 (s, 1H), 7.51 {d, 1H), 
7,01 (d, 1H), 6.86 (d, 1H), 6.83 (d, 
1H), 6/79 (d, 1H), 6.71 (d, 1H), 6.63 
(dd, 1H), 5.55 (s. 1H),3.87 (s, 3H). 
3.83 {s. 3H), 3.06 (m, 2H), 2.32 (ttt. 
1H), 2.43 (s, 3H), 2.32-2.87 (t, 2.H), 
2.07-2.10 (m, 2H), 1.93-2.00 (m, 

3. 366 
4. C 
1. 43 3 
3, 528 
4 C 

240 



1. 80 % 
2. (DK/ISO-de): 6 = 10.55 (s, 1H), 
8.62 (s, 1H), 8.59 (s, 1H), 7.88 (m, 
1H), 7.54 (d, 1H), 7.21 (d, 1H), 7.05 
(d, 1H), 7.03 {s, 1H); 6.50 (d, 
1H),4.10-4.12 (m, 3H), 3.64 (s, 3H), 
2.67-2.91 (m, 10H), 1.92-1.2.01 (m. 
4 H), 1.58-1.64 (m, 2H), 1.42 (s, 
18H) 
3. 629 
4. A 
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181 \ 

H /—( 

C^C-J " 

298 

1. 56 % 
2. (CD2CI2): 8 = 1.71-1.82 (m, 1H), 
2.14-2.17 (m, 1H), 2.37 (s, 6H), 
2.53-2.58 (m, 1H), 2.73-2.84 (m, 
4H), 3.01 (brm, 4H), 3.80 (brm, 4H), 
5.48 (s, 1H), 6.80-6.82 (m, 3H), 
6,90-6.92 (m, 2H), 7.09 (s, 1H), 
7.15 (d, 1H), 8.09 (s, 1H). 
3. 391.67 
4. C 

182 \ 
N--

H /—< 

rrHYYyJ 
n 

299 

1. 70% 
4. C 

183 / p 
300 

1.99 % 
3. 378 
4. C 

184 I 
r-n o 

rV-i rri 
H H 

301 

1.52% 
3. 377 
4. C 

185 / 
rH\ 

CAN--0^N 
f H H 

302 

1.86% 
2. (CD2Cl?/MeOD): 8 = 1.19 (s, 3H), 
1.33-2.02 (m, 2H), 2.19-2.22 (m, 
2H), 2.35-2.40 (m, 2H), 2.94-3.00 
(m, 1H). 3.14-3.16 (m, 2H), 7.03 (d, 
1H), 7.13 (m, 3H), 7.31 (brs, 1H), 
7.72 (d, 1H). 
3. 360 
4. C 

242 
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91 

Boc 

1. 43% 
2. 1H-NMR (400 MHz, CDC!3): 8 
= 8.0 (s, 1H), 7.88 (s, 1H), 7.47 
(d, 1H), 7.41 (s, 1H), 7.30 (d, 
1H), 7.05 (d, 1H), 6.94 (d, 1H), 
6.82 (s, 1H), 5.64 {brs, 1H), 
4.22-4.2.4 (m, 2H), 3.26-3.28 (rn, 
2H), 2.87-2.93 (m, 5H), 2.48-
2.58 (m, 5H}; 2.15-2.20 (m, 2H), 

| 2.00-2.03 (m, 2H), 1.66-169 (m, 
2H), 1.49 (s, 9H). 

C 

92 Boc 1. 68% 
2.( CDCI3 ) 5 7.76 (s, 1H), 7.46 -
7.41 (m, 2H), 7.32 - 7.26 (m, 2B), 
7.24-7.21 (m, 1H), 6.77 (s, 1H), 
6.72 (s, 1H), 6.60 (d, 1H), 5.07 (t, 
1H), 4.29-4.22 (m, 2H), 3.09-3.02 
(rn, 1H), 2.97-2.89 (m, 4H), 2.68 -
2.58 (m, 1H), 2.09 ~ 2.02 (m), 1.98 
(dd,1H), 1.77-1.62 (m), 152 (s). 

4. A 

97 1. 55% 
2,1H~ NMR (400 MHz, CDCI3) 5 
8.01 (s, 1H), 7.55 (d, 1H), 7.06 (d, 
1H), 6.90-6.81 (m, 2H), 6.79 - 6.69 
(m, 1H), 5.56 (s, 1H), 3.87 (s, 3H), 
3.02 (d, 2H), 2.83 - 2.77 (m, 1H), 
2.38 (s,3H), 2.19-2.06 (m,2H), 
2.13-2.06 (rn, 2H), 1.92-1.85 
(m,2H). 
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1. 77% 
2.1H-NMR (400 MHz, DMSO-d6 ) 5 

10.58 (s), 7.48 (s, 1H), 7.24-722 

(m, 1H ), 7.01 (s, 1H), 6.83 (d, J = 

8.3 Hz, 1H), 6.78 (d, J - 8.6 Hz, 

1H), 6.65 (s, 1H), 6,46 

1H), 3.68 (s, 3H), 3.67 (s, 3H), 2.85 

(d, J = 10.6 Hz, 2H ), 2.68-2.59 (m, 

1H), 2.20 (s, 3H), 2.04-1.98 (m, 

2H), 1.93 - 1.84 (m, 2H), 1.72-

1.68 (m, 2H). 

1H), 7.77 (d, J 
8.5 Hz, 1H), 7.47-7.43 (m, 1H), 

7.04 (d, J - 8.7 Hz, 1H), 6.96-6.92 
(m, 1H), 6.77 (s, 1H), 6.54 (d, J = 
8.5 Hz, 1H), 6.30 (s, 1H), 4.30 -
4.25 (m, 2H), 3.90 (s, 3H), 2.92-
2.86 (m, 3H), 2.01 (d, J = 12.7 Hz, 

1.68-1.66 (m, 2H), 1.51 
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4. A 

108 / 

H H 

315 

1. 55% 

4. A 

111 / 
,---N 

\ 0 
N U 
H H 

318 

1. 80% 
2. (CDCI3) 5 7.97 (s, 1H), 7.62 (d, 
1H), 7.15 (d, 1H), 6.98 (d, 1H), 6.88 
(dd, , 1H), 6.53 (dd, 2H), 5.68 (s, 
1H), 3.03 (d, ,2H), 2.89 - 2.72 (m, 
1H), 2.39 (s, 3H), 2.21-2.07 (m, 
4H), 1.93-1.85 (m,2H). 

4. C 

112 / 

H H 

317 

1. 73% 
2. 1H NMR (400 MHz, CDCi3) 6 
7.89 (s, 1H), 7.56 (d, J = 8.4 Hz, 
1H), 7.09 (d, J = 1.8 Hz, 1H). 7.00 -
6.84 (m, 2H), 6.70 (dd, J = 7.4, 2.6 
Hz, 1H), 6.57 - 6.51 (m, IK), 5.60 
(s, 1H), 3.84 (s, 3H), 3.14-3.11 (m, 
2H). 2.88-2.82 (m, 1H), 2.46 (s, 
3H), 2.30 (s, 2H), 2.13-2.10 (m, 
2H), 2.04-1.98 (m, 2H). 

4. C 

115 \ 
N-—. ^ 

H fj I 

318 

1. 73% 
2. (CDCl3): 5 8.15 (s, 1H), 7.58-
7.56 (m, 2H), 7.04 (d, 1H), 6.89 (s, 
1H), 6.63 (d, J= 8.4Hz, 1H), 6.47 
(s, 1H), 3.64 (s, 3H), 3,02 2.99 (m, 
2H),2.87-2.77 (m, 9H), 2.37 (s, 
3H),2.19-2.06 (m, 8H) 1.51 (s, 9H). 
4. C 
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116 / 

CXJ 
H 

N-^ 
/ 

319 

1. 68% 
2. 1H-NMR (400 MHz, CDCI3): 8 = 
7.48 (d, =8.4Hz, 2H), 7.4 (s, 2H), 
6.97 (d, 2H)S 6.94 (s, 2H), 6.77 (d, 
2H), 3.49-3.46 (m, 4H), 3.13- 3.07 
(m, 4H), 2.98-2.97 (m, 2H), 2.12-
2.11 (m,4H), 1.94-1.87 (m, 4H). 

4. C 

117 

N^N^XN 
320 

1. 80% 
2. (CDCi3): 6 - 8.06 (brs, 2H), 7.52 
(d, 2H), 7.06 (s, 2H), 6.85 (d, 2H), 
6.78 (s, 2H), 5.68 (s, 2H), 3.00-2.98 
(m, 4H), 2.80-2.77 (m, 2H), 2.35 (s, 
6H),2.19-2.03 (m, 8H), 1.89-1.83 
(m, 4H). 

4. C 

208 Boc 

CNX^N--OA 
H H H 

-321 

4. A 

209 Boc p 
co Pri -CAu/'x/ -N 

H H 

322 

1. 83% 
2. 432.60 
4. A 

219 Me 

0 
H ^ H 

323 

1. 77% 
2. 461.75 
4. A 
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214 IV16 . ,, ,. 

H H v 

324 

1. 71 % 
2. 8 - 1.97-2.18 (m,.4H); 2.18-2.40 
(m, 4H): 2.94 (s, 3H); 2.96 (s, 3H}; 
3.09-3.31 (m, 6H); 3.64 (t, 
J=12.4Hz, 4H); 3.89 (s, 3H); 6.73 
(d, J=8.8Hz, 1H); 7.06-7.13 (m, 
2H), 7.23 <s, 1H); 7.45-7.51 (m, 
1H); 7.75-7.82 (rn, 1H); 8.33 (d, 
J-"8.8Hz, 1H) 
3. 457.79 
4. C 

218 / 
r"N 

0 N N 
H H 

325 

1. 51% 
2.. 5 = 2.07 (dq, J1=2.8Hz, 
J2-12.8HZ, 2H); 2.29 (d, J=14.0Hz, 
2H); 2.98 (s, 3H); 3.14-3.28 (m, 
3H); 3.63 (d, J=12.0Hz, 2H); 4.28 
(s, 4H); 6.88-7.04 (m, 4H); 7.08 (d, 
J^8.0Hz, 1H); 7.301 (s, 1H); 7.78-
7.88 (m, 1H) 
3. 364.74 
4. C 

221 / 

H H 
326 

1. 76% 
2. 2.07 (dq, J1=3.6Hz, J2-13.2Hz, 
2H); 2.32 (d, J=13.2Hz, 2H); 2.93 
(s, 3H); 3.10-3.28 (rn, 3H); 3.56-
3.69 (m, 2H); 3.96 (s, 3H); 6.97 (d, 
J=8.4Hz, 1H); 7.06 (s, 1H); 7.25 (s, 
1H); 7.28 (s, 1H); 7.29 (d, J=8.8Hz, 
1H); 7.61 (m, 2H); 9.10 (s, 1H) 
3. 360.68 
4. C 

220 / 
r-H 
I 5 

H H 
327 

1. 76% 
2. 2.55-2.71 (m, 4H); 3.05 (s, 3H); 
3.42-3.55 (m, 1H); 3.55-3.69 (m, 
2H); 4.00 (d, J=11.6Hz, 2H); 7.30 
(d, J=8.4Hz, 1H); 7.51 (s, 1H); 
7.53-7.63 (m, 5H);8.10(d, 
J=8.4Hz, 1H); 11.18 (si, 2H) 
3. 324.73 
4. C 

217 / 

H H 

328 

4. C 



011/128455 :rm 

66 HN-^ 
^CN 

H ^ b H H 
li t 

329 

4. A 

211 Me NMe Ty 
H H H 

330 

4.C 

5 Preparative Example 332 

Step A 

10 To a solution of the title compound from preparative example 22.7 (0.127 g, 0.330 mmol) in 

absolute ethanol {Volume: 10 ml) was added sodium hydroxide {0.132 g, 3.30 mmoi). The 

resulting mixture was warmed by microwaves to 180°C for 20min. The solution was 

concentrated to dryness. The product was extracted with ethyl acetate and brine. The organic 

layers were collected, dried over Na2S04, filtered and concentrated to dryness. The residue was 
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purified by flash chromatography in DCM/MeOH to afford the title compound as a reddish solid 

(0.070g, 68%). 

MS (ESI); m/z- 314.71 (MH+) 

5 
Preparative Examples 333 to 335 

Following the deprotection procedure described in Preparative Example 332, except using the 

carbarnafe-derivatives indicated in the table below, the following compounds were prepared. 

10 

Table 4: 

Starting 
Material 
Preparative 
Eixarnpie 

Product 
Preparative Example 

1. Yield (%) 
2. MS ESI (MeOH) 
3. 1H NMR (CDC13) 

230 y—NH 

H \ 

333 

1. 94% 
2. 314.81 

229 
,— NH 

OcuxP 
H \ 

334 

1. 97% 
2. 336.82 
3.2.74 (t J=6.0Hz,2H); 3.27 (t, 
J=6.0Hz, 2H); 3.54 (s. 3H1; 4.06 (s. 2H); 
4.20-4,33 (m, 4H); 6.55 (d'd, J1=2.8Hz, 
J2=8.8Hz, 1H); 6.62 (d, J=2.8Hz, 1H); 
6.78 (d, J-8.4Hz, 1H); 6.81 (dd, 
J1 = 1.6Hz, J2=10.0Hz, 1H); 6.98 (d, 
J=1.6Hz, 1H); 7.30 (d, J=8.4Hz, 1H) 

228 H r-m 

(YY'T-AJ 

335 

1. 90% 
2. 336.81 
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5 Step A 

The title compound from Preparative Example 1 (0.048 g, 0.125 mmol) was 

dissolved/suspended in acetonitriie (1 mL) and treated with a 1 M solution of 

tetrabutylammonium fluoride (0.15 ml, 0.15 mmol) in tetrahydrofurane. The mixture was stirred 

10 at room temperature for 1 h and the solvents were removed. The residue was purified by PREP-

TLC using ethyl acetate to afford the free base as an orange oil. This material was treated with 

a 1 M aqueous solution of hydrogen chloride (3 mL). The solvent was removed using a freeze 

dryer to afford the tilfe compound as a pale yellow solid (0.028 g, 73 %). 

15 1H-Ni\/1R (400 MHz, D20): 5 - 3.32 (t, 2H), 3.78 (t, 2H)r 6.41-6.44 (m, 2H), 7.02 (d, 1H), 7.79 (t, 

1H), 7.87 (d, 1H). 8.00 (d, 1H), 8.38 (t, 1H), 8.53 (d, 1H) 

MS (ESI); m/z = 239.83 (MH+). 

20 EXAMPLES 2 TO 23 

Following a similar procedure as that described in Example 1, except using the compounds from 

the Preparative Examples indicated in the table below, the following compounds were prepared. 

For preparative examples without TIPS-protecting group only the aqueous hydrogen chloride 

25 treatment was conducted- For Examples 19 to 23 polymer supported fluorine was used for the 

cleavage of the TIPS-protecting group. 

A!! Example compounds below were obtained as their HCI-salts unless indicated otherwise. 
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Table 5: 

Example Compound 
Preparative 
Example 

Product 1. Yield 
2. 1H-NMR 

(DMSO-d6/D20) 
3. MH+ (ESI) 

2 2 1. 67 % 
2. 5 - 5.07 (s, 2H), 
6.50-6.55 (m, 2H), 
7.13 (s, 1H), 7.91 (t. 
1H), 8.00 (d, 1H), 
8.13 (d, 1H), 8.49 (tr 
1H), 8.68 (d, 1H) 
3. 224.91 

3 145 

H ^ H 

1. 69 % 
2. 5 ~ 6.30 (d. 1H), 
6.59 (d, 1H), 7.10 (d, 
-4 IJ \ 7 OC 7 OP /J 
t M j, i .OU [Lit 

214), 7.78 (d, 1H), 
8.14-8.21 (m, 1H) 
3. 247.86 

4 146 F3C^M. 

'"N 

1. 66 % 
2. S = 6.34 (d, 1H), 
6.70 (d, 1H), 7.17 (d. 
1H), 7.72 (d. 1H), 
7.86 (d, 1H), 8.52 
(dd, 1H), 8.99 (d, 1H) 
3. 279.87 

5 149 G 

N "'"iN M 
H H 

1. 63 % 
2. 2.98 (s, 6H), 6.33 
(d, 1H), 6.68 (d, 1H), 
7.12-7.14 (m, 1H), 
7.36 (d, 2H), 7.78 (d, 
2H), 7.85 (d, 1H) 
3.282.93 

6 147 P 
1 

F n 
B B 

1. 67 % 
2.6-6.32 (d, 1H), 
6.58 (dt, 1H), 6.63 
(d, 1H), 7.14 (d, 1H), 
7.51-7.56 (m, 2H), 
7.82 (d, 1H) 
3. 247.87 
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•7 148 

H H 

1. 57 % 
2. 8 = 2.93-3.00 (m, 
6H), 6.33 (d, 1H), 
6.66 (d, 1H), 6.89 (d, 
1H), 7.10-7.12 (m, 
1H), 7.33 (t, 1H), 
7.72 (dd, 1H). 7.79-
7.81 (m, 1H), 7.84 
(d, 1H) 

8 47 rt\ jQ> 
^ N' N N H H H 

free base 

1. 48 % 
2. (CD3OD) 8 = 6.49 
(m, 1H); 6.69 (m, 
2H); 7.40 (m, 2H); 
7.80 (m, 1H); 8.11 : 

(m, 2H) 
3. 249.89 

9 58 

n 1*13 
N N N H H H 

1. 74 % 
2.(DMSO-d6): 6 8.37 
(d, 1H), 8.18 (td, 1H), 
8.12 (d, 114), 7.54 (d, 
1H), 7.44 (t, 1H), 
7.25 (t 1H), 7.0 (d, 
1H), 6.91 (s. 1H), 
6.48 (dd, 1H). 

10 59 

H ^ H 

1. 64 % 
2. (DMSO-d6): 8 = 
11.18 (s, 1H), 8.91 
(s, 114), 7.79 (d, 1H), 
7.78 (d, 1H), 7.73 (d, 
1H), 7.06-7.10 (m, 
3H1, 6.55 (d, 1H), 
6.26 (m, 1H) 

11 60 

H ^ ^ 

oCt-OQ N ™ jj 
M 

1. 73 % 
2. (DMSO-d6): 5 = 
12.4 (s, 1H), 11.3 (s, 
1H), 8.84 (s. 1H), 
8.70 {s, 114), 7.93 fd, 
1H), 7.66 ft 1 H)f 

7.14(1, 114), 6.71 (d, 
114), 6.67 (m, 1H), 
6.63 (dd, 1H) 

; 12 61 CO. J03 N ^ N N N 
H M H 

1. 50 % 
; 3. 248.9 
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13 57 

hi y H 

1. 71 % 
3.250 

14 63 c 

H H 

1. 81 % 
2. 246 

15 64 CN 

^•N-^N^N 
H " 

1. 73% 
3. 252 

16 65 y -

H H 

1. 54 % 
3. 248 

IT 177 

n 
H H si 

1. 84% 
2. (DMS0-d6): 5 = 
6,30 (s,2H); 6.80 (dd, 
2H); 7.05-7.18 (m, 
4H), 7.37 (d, 2H); 
7.68 (s, 1H); 10.71 
(s. 2H) 

18 62 

lil fy^ 
^ NU N 

1. 58 % 
3. 248 

292 / 
& 3 /—n 

1.62% 
2. {D!VlS0-d6) 5 -
10.5 (s, 1H) 7.49 fds 

1H). 7.02 (d, 1H), 
6.93 (s, 1H), 6.82 (d, 
1H), 6.75 (dd, 1H), 
6.70 (d, 1H), 6.59 
(dd, 1H), 3.71 (s. 
3H), 3.69 (s, 3H )*, 
3.50-3,57 (m, 2H), 
3.13-3.17 (m, 2H), 
2.94-2.96 (t, 1H), 
2.78 fd, 3H), 2.10-
2.13 (m, 2H), 1.97-
2.00 (2H). 
3. 366 
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1. 55 % 
2. 5 = 1-97 (m, 2H), 
2.33 (d, 2H), 2.92 (s, 
3H), 3.17-3.23 (m, 
3H), 3.62-3.84 (rn, 
6H), 4.08 (m, 4H), 

I 6.99 (d, 2H), 7.13 
i (rn, 2H), 7.19 (s, 1H), 

7.30 (s, 1H), 7.42 (m, 
1H), 7.66 (d, 1H). 
3. 390.98 

1.70 % 
2. 6 " 10.9 (s, 1H), 
7.39-7.46 (rn, 2H), 
7.2.2-7.29 (rn. 2H), 
6.98 (m, 1H), 6.79 

! (ddd, 1H). 6.69 (m. 
I 1H), 3.56 (d, 2H), 

3.17-3.26 (m, 2H), 
3.05-3.1 (£, 1H), 2.88 
(s, 3H). 2.20 (rn, 2H}, 
2.03-2.06 (m, 2H). 
3. 341, 342 

1. 83"%" 
2. (DMSO-de): 6 = 
10.6 (s, 1H), 7.56 (d, 
1H), 7.17 (m, 1H), 

I 7.09 (s, 1H)f 7.00 (s, 
/ | 1H), 6.89 (ddd, 1H), 

3.08-3.13 (m, 2H), 
. 2.S5-2.97 (m, 1H), 

2.75 (d, 3H), 2.07 
(m, 4H). 
3. 341, 342 

"l ,88~ % 
3.345 

N 6.73-6.79 (rn, 1H) 
3.44-3.47 (rn, 2H), 
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5 Step A 

The title compound from Preparative Example 259 (0.03 g, 0.07 mmol) was dissolved in 

dichioromethane (1 ml.) and treated with a 2 M solution of hydrogen chloride (1 ml) in 

diethyiether. The mixture was stirred at room temperature overnight and the precipitate was 

10 collected by filtration. The solids were washed with diethyiether (5 mL) and then dried under 

reduced pressure to afford the title compound as an off-white solid (0.021 g, 75 %). 

1H-NMR (400 MHz, D20): 5 - 1.93-2.05 (m, 1H), 2.20-2.59 (rn, 1H), 2.65-2.80 (m, 6 H), 3.10 

(dd, 1H), 3.48-3.55 (m, 1H), 6.64 (d, 1H), 6,94-7.02 (rn, 1H), 7.15-7.21 (m, 2H), 7.90 (d, 1H) 

15 MS (ESI); m/z = 328.95 (MH+). 

EXAMPLES 25 TO 203 

Following a similar procedure as that described in Example 24, except using the compounds 

20 from the Preparative Examples indicated in the table below, the following compounds were 

prepared, in case no precipitate was formed, the solvents were removed and the residue was 

dissolved in water (5 rriL). Evaporation of the aqueous solution using a freeze dryer afforded the 

tide compounds. All Example compounds below were obtained as their HCi-salts, except 

indicated otherwise. 

25 
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Example Compound 
Preparative 
Example 

Product 1. Yield 
2. 1H~NMR 

(DzO) 
3. MH* (ESI) 

25 261 \ 
NH 

H h 

1. 78 % 
2. 6= 1.88-1.95 (m, 1H), 2.20-
2.23 (m, 1H), 2.60-2.75 (m, 
6H), 3.03 (dd, 1H), 3.39-3.44 
(m-, 1H), 6.60 (d, 1H), 7.51 (d. 
1H), 7.72-7.77 (rn. 2H), 8.32 
(s. 1H) 
3. 361.94 

26 152 \ 
NH 

rip 
^ N N N 

H x 

1. 75 % 
2. 3 = 1.94-2.03 (m, 1H). 2.22-
2.30 fm, 1H), 2.65-2.80 (rn, 
6H), 3.08 (dd, 1H), 4.43-3.50 
(m, 4H), 6.55 (d, 1H). 6.91-
6.97 (m, 1H), 7.10-7.20 (m, 
2H), 7.81 (d, IN) 
3. 342.97 

27 262 \ 
NH 

FYYF Of0 
H ^ 

1. 62 % 
2. 8 = 1.95-2.02 (m, 1H), 2.22-
2.26 (m, 1H), 2.65-2.69 (m, 
1H), 2.69 (s, 3H), 2.75-2.80 
(m, 2H), 3.10 (dd, 1H), 3.47-
3.51 (m, 1H), 6.55 (d, 1H), 
7.10-7.16 (m, 1H), 7.40-7.46 
(m. 1H), 7.85 (d, 1H) 
3. 347.58 

28 154 \_ 
NH 

N N 
r > 

1. 87 % 
2. (DMSO-d6/D20); 8= 1.85-
1.91 (m ,1H), 2.20-2.26 (m, 
1H), 2.60-2.64 (m, 1H), 2.63 
(s, 3H), 2.71-2.80 (rn, 2H), 
3.10 (dd, 1H), 3.35-3.40 (m, 
1H), 3.52 (s, 3H), 6.65 (d, 
1H), 7.27-7.35 (m, 1H)/7.65 
(d, 1H), 8.53-8.6o'(m, 1H) 
3. 361.56 
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29 155 \H 

F N ̂  N H u \ t f 

1. 79 % 
2. (DMS0-d6/D20); 5 - 1.85-
1.91 (m, 1H), 2.22-2.27 (m, 
1H), 2.58-2.64 (m,1H), 2.63 
(s, 3H), 2.73-2.87 (m, 2H), 
3.10 (dd, 1H), 3.35-3.40 (m, 
1H). 3.54 (s, 3H), 6.45-6.51 
(m,' 1H), 6.55 (d, 1H), 7,40-
7.46 (m, 2H), 7.65 (d, 1H) 
3. 343.59 

30 156 \ 

H * ^ 

1.78% 
2. (DMSO-de/DsO); S= 1.85-
1.91 (m, 1H), 2.21-2.26 (m, 
1H), 2.58-2.64 (m, 1H). 2.63 
(s, 3H)P 3.08 (dd, 1H), 3.33-
3.39 (rn, 1H), 3.53 8s, 3H), 
6.50 (d, 1H), 7.55-7.60 (rn, 
2H)t 7.65 (d, 1H) 
3. 361.56 

31 263 H /K \ 
( \ NH 

0^" K! Jtrf 
9 ' « 3 i « f, > 

h H n 

1. 68 % 
2. 5 = 1.81-2.04 (rn 3H), 2.18-
2.23 (m, 3H), 2.65-2.82 (m, 
6H), 3.10-3.17 (rn, 4H), 3.42-
3.52 (m, 3H), 6.64 (d, 1H), 
7.01 (d, 1H). 7.21 (s, 1H), 
7.38 (s, 1H), 7.68 (d, 1H), 
7.94 (c!, 1H) 
3. 415.03 

32 264 H 

COQMe 

i !• j.-? n 

1. 76 % 
2. 51.58-1.77 (rn, 2H); 1.94-
2,13 (m, 2H); 2,81 (si, 1H); 
3.02 (t, 2H); 3.39 (d, 2H); 3.71 
(s, 3H); 6.49 (d, 1H); 6.72 (s, 
1H); 6.91 (s, 1H); 7.06 (s, 
1H); 7.31 (s, 1H); 7.45 (s, 
1H); 7.89 (d, 1H) 
3. 389.88 

33 339 

HN-\ 
\ / Q hi 

H t v M n '' 

I . 

2. (DMSOd6): 5 = 12.2 (s, 
1H), 10.66 (s, 1H), 8.94 (brs. 
2H), 7.95 (d, 1H), 7.80 (s, 
1H), 7.78 (s, 1H), 7.53 (d, 
1H), 7.20 (dd, 1H), 6,97 (s, 
1H), 6.79 (d, 1H), 4.7 (m, 2H), 
3.37 (m, 2H), 3.02 (rn, 2H), 
2.07 (m| 2H), 1.94(m,'2H)!' 
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265 

,55 

267 

268 

2.(DMSO-d6): 8-8.61 (s, 1H), 
8.06 (s, 1H), 7.97 (d, J-
8.8Hz, 1H), 7.65 (s, H), 7.57 
(s, 1H), 7.51 (s, 1H). 7.31 (d, 
1H), 6.62 (cl, 1H), 6.42 (d, 
1H), 3.55 (m, 2H), 3.2 (m, 
2H), 3.1 (m, 1H), 2.26 (m, 
2HQ 1.84-1J) 1_(m, 2H}. 
1. 91 % 
3. 386 

1. 71 °/ 
3. 414 

1. 99 % 
2. (CD3OD): 8 - 1.88-2.36 (m, 
8H); 3.12-3.30 (m, 5H); 3.45 
(d, 2H); 3.53 (d, 2H); 3.83 fd, 
2H); 6.81 (d, 1H); 7.03 (s, 
1H); 8.34 (d, 1H) 

1. quant. 
2. (CDCi3): 5 - 8.86 (brs, 1H), 
8.72 {brs, 1H), 7.55 (d, 1H), 
7.20 (ABq,1H), 7.09 (s, 1H), 
7.09{s, 1 h), 6.90-6.98(m, 1H), 
6.81 (d, 1H), 6.77 (d, 1H), 
3.66{s, 3H), 3.34-3.37{m, 2H), 
3.0-3.08 (m, 3H}; 2.05-2.08 
(m, 2H), 1.84-1.93 (m, 2H). 

259 
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269 1. 70 % 
2. (CD3OD): 6 - 1.89-2.05 (m, 
2H); 2.25 (d, 2H); 3.13-3.28 
(m, 3H), 3.52 (d, 2H); 6.08 (s, 
2H); 6.76 (d, 1H); 6.87-7.06 
(m, 3H); 8.37 (d, 1H) 

H H 

40 270 H 

O 
N^- N 

H H 

1. 98 % 
2. (CD3OD): 6 1.89-2.05 (m, 
2H); 2.17 (d, 2H); 2.25 (d, 
24); 2.99 (q, J=7.6Hz, 
4H);3.13-3.28 (m. 3H); 3.52 
(d, 2H)~; 6.79 (d, 1H);7.03 (s, 
1H); 7.16 (d, 1H); 7.28 (s, 
1H); 7.39 (d, 1H); 8.36 (d, 1H) 

41 271 H 
. EvE 

1. 56 % 
2. (CD3OD): 5 ~ 1.93-2.09 (m, 
2H); 2.27 (d, 2H); 3.16-3.30 
(m, 4H); 3.52 (d, 2H); 6.05 (s, 
214); 6.95 (s, 2H); 7.08 (d, 
1H): 7.27 (s, 1H); 7.48 (s, 
1H); 7.77-7.85 (m, 2H) 

42 163 
\ 

N M N 

1. 81 % 
2. 5 = 2.11-2.13 (m, 1H), 2.36-
2.39 (m, 14). 2.82 (s, 34), 
2.84-2.87 (rn, 24), 3.21 (d, 
14), 3.59-3.64 (m, 54), 3.74 
(brs, 44), 4.15 (brs, 44), 6.78 
(d, 14), 7.6 (brs, 44), 7.98 (d, 
14) 
3. 391.95 

43 22 HN'" 4 
N N 

jj M 

1. 70 % 
2. (DMSO-d6): 5= 4.00-4.02 
(rn, 14), 3.32-3.35 (m, 24), 
2.97-3.04 (m, 2H), 2.02-2.06 
(m, 2H), 1.86-1.92 (m. 24) 

44 272 

P 
ri H H 

1. 83 % 
2. 5 = 1.61 (rn, 24), 1.81-1.92 
(m, 44), 2.19-2.26 (m, 44), 
2.45 (m, 24), 3.16 (m, 34), 
3.54 (d, 24), 6.50-6.57 (m, 
24), 7.01 (s, 14), 7.57 (d, 
14), 7.94 (d, 14) 
3. 387.00 
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45 273 HN-\ 
U, ,, 

V ^ N N N 

N N H VV 

1. 61 % 
3. 387 

46 274 
H 

H rf 

1. 90% 
2. 5 ~ 7.83 (d, 1H), 7.64 (d, 
1H), 7.32 (s, 1H), 7.17 (s, 
1H), 6.95 (d, 1H), 6.56 (d, 
1H), 3.44-3.47 (m. 2H) 3.08-
3.13 (m, 3H). 2.68-2.71 (m, 
2H),2,60-2.63 (m. 2H), 2.33-
2.36 (m, 2H), 2.21-2.22 (m, 
2H), 1.81-189 (m,2H). 

47 275 H r-\ 

rn jfY% r ̂  w i H " 

M 1 i 

1.98% 
3. 372 

48 276 H H 

H ju| ^ H 

1. 72 % 
2. (DMSO-de): 8 = 1.86-2.13 
(m, 9H); 2.92-3.13 (m, 7H); 
3.26-3.43 (m, 5H); 6.69 (d, 
1H); 6.89 fs, 1H); 7.08 (s, 
1H); 7.12 (d, 1H); 7.64 (d, 
1H); 7.65 (s, 1H); 8.02-8.20 
(m, 1H); 9.04 (si, 4H); 10.88 
(s, 1H); 11.11 (s, 1H) 

49 . 277 

F3C jr^V^ 
HJ^HX^H 

M H 

1. 76% 
2. 5 = 8.02 (brs. 1H), 7.47 
(d,1H), 7.38 (d, 1H), 7.24 (brs, 
1H), 7.09 (brs, 1H). 7.03 (brs, 
1H). 6.79 (brs, 1H), 3,41-3.44 
(m, 2H), 2.99- 3.09 (m, 3H), 
2.11-2.15 (m, 2H), 1-77-1.83 
(m, 2H). 

50 278 H 

^\J) 
d 

uii J H " H hN^ 

1. 37 % 
2. (CD3OD): 5 = 1.58 (q, 2H); 
1.97 (dq,2H); 2.08-2.19 (m, 
3H); 2.45 (d, 2H); 3.06 (1, 2H); 
3.13-3.27 (rn, 3H); 3.39-3.58 
(m, 6H); 6.73 {d, 1H);7.01 (s, 
1H); 8.30 (d, 1H) 
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51 279 

H 

1. 71 % 
2. 5 = 8.33 (s, 1H), 8.30 (s, 
1H), 7.82 (d,1H), 7.42 (s, 1H), 
6.54 (d,1H) 3.45-3.48 (m, 2H), 
3.08-3.14 (m, 3H), 2.71-2.74 
(m, 2H), 2.60-2.62 (m, 2H), 
2.35-2.38 (m,2H), 2.18-2.22 
(m, 2H), 1.84-1.90 (m, 2H). 

52 280 

H H 

1. 82 % 
2. (DMSOd6): 8 - 10.6 (s, 
1H), 8.88 (brs, 1H), 8.72 (tars, 
1H), 7.56 (d, 1H), 7.23 (abq, 
1Hj, 7.10 (s, 1H),7.01 (s, 
1H), 6.90 (ddd, 1H), 6.74-6.80 
(m, 2H), 3.33-3.36 (m,2H), 
3.03-3.17 (m, 3H), 2.06-2.09 
(m„ 2H), 1.89-1.91 (m, 2H). 
3. (M+H): 327 

53 143 H 

C^S 

<CXX XXX 
rU H 1 

H 

1. 46 % 
3.442, (M/2+H) 221 

54 

55 

144 n 

(^) 

^jXX xx^ 
H 

1. 32 % 
3.456, (M/2+H) 228 

54 

55 281 

fX^X tar ~N 
5 6 

1. 50 % 
2. (DMS0-d6/D20): 8 « 7.32-
7.34 (m, 2H), 7.11-7.18 (m, 
2H), 6.87 (d, 1H), 6.70 (ddd, 
1H), 6.59 (d, 1H) 3.32 (d, 2H), 
3.00-3.06 {m, 3H), 2.05 (d, 
1H), 1.77-1.87 (m, 2H}. 
3. ESI MS (MH) 327.93 
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56 282 
r-NH 

1. 76 % 
2. 5 = 8.02 (brs, 1H), 7.47 
(d,1H), 7.38 (d, 1H), 7.24 (brs, 
1H), 7.09 (brs, 1H), 7.03 (brs, 
1H), 6.79 (brs, 1H), 3.41-3.44 
(in, 2H), 2.99- 3.09 (m, 3H), 
2,11-2.15 (m, 2H), 1-77-1.83 
(m, 2H). 

57 78 

p--'NH 

tr 

1. 80% 
2. (DMSOdG/D,0): 8 = 7.43-
7.46 (m, 2H), 7.22 (ABq, 1H), 
7.17 (s, 1H), 7.02 (d, 1H), 
6.81 (ddd, 2H), 6,69 (d, 1H), 
3.79 (s,3H), 3.41-3.44 (m, 
2H), 3.09-3.15 (m, 3H), 2.14-
2.17 (m, 2H), 1.86-1.95 (m, 
2H) 

53 283 H 

r—{ H H 

HN~/ 

1. 83 % 
3. 472.21 

59 80 

^—( j-| H 

HN 

1. 88% 
2. (DMSOd6): 8 ~ 7.84 (d, 
1H), 7.56 (s, 1H), 7.43 (d, 
1H), 7.12-7.15 (m, 2H), 6.52 
(d,1H), 3.70 (s, 3H), 3.44-3,49 
(m, 2H), 3.06-3.12 (m, 3H), 
2.73 (brs, 2H), 2.66 (m, 2H), 
2.39 (m, 2H), 2.16 (m, 2H), 
1.78-1.85 (rn 2H). 
3. 386.01 

WW 284 H 

H H 

1. 78 % 
2. (CD3OD): 6 = 1.99 (q,2H); 
2.26 (d, 2H); 3.15-3.29 (m, 
3H); 3.53 (d, 2H): 6.83 (d, 
1H); 7.10 (s,1H); 7.25 (d, 
1H); 7.42 (q, 1H); 7.47-7.57 
(rn, 1H); 8*40 (d, 1H) 
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61 285 H 1 
r\ 

F3C^\ 

bf "~N 
H n n d 

1. 81 % 
2. (CD3OD): 8 = 1.90-2.10 (m, 
2H); 2.85 (d, 2H); 3.14-3.28 
(m, 3H); 3.53 (d, 2H); 6.89 (d, 
1H); 7.13 (s. 1H); 7.82 (d, 
1H); 8.17-8.30 (m, 1H); 8.37 
(d, 1H); 8.94 (s, 1H) 

62 

~63 ~~ 

286 
H 

r~u 

o^J H H 

1. 53 % 
2. 8 = 1.91 (m, 2H), 2.26 (d, 
2H), 3.18 (m, 3H), 3.55 (m, 
2H), 3.60 (m, 4H), 4.05 (m, 
4H), 6.95-6.98 (m, 2H), 7.10 
(m, 2H), 7.17 (brs, 1H), 7.27 
(brs, 1H), 7.39 (brs, 1H), 7.64 
(d, 1H). 
3. 376.98 

62 

~63 ~~ 287 

y H 

B |~| H 

1. 99 % 
2. (DMSO-d6): 5= 1.85-2.00 
(m, 4H); 2.07 (d,4H); 2.92-
3.13 (m, 6H); 3.33 (d. 4H); 
6.87 (d, 2H); 7.00 (s, 2H); 
7.20 (s, 2H); 7.56 (d, 2H); 
8.88-9.20 (m, 4H); 10.72 (s, 
2H) 

64 288 H 

0 H V 

/—{ u H / \ '5 

/N 

1. 56 % 
3. 428.6 

65 

; 
: 

291 H 
rN\ 
r 

H ^ 

1. 67 % 
2. (CD3OD): 5 = 1.93-2.08 (m, 
2H); 2.13 (p, 2H); 2.28 (d, 
2H); 2.95 (t, 4H); 3.15-3.30 
(m, 3H); 3.52 (d, 2H); 7.09 (d, 
1H); 7.22 (d, 1H); 7.25-7.33 
(m. 2H); 7.37 (d, 1H); 7.50 (si, 
1H); 7.82 (d, 1H) 

2.64 
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66 173 H rN> 
\-J 

o44NAN^(i 
H ^ 

1. 78 % 
2. (CD3OD): 5 = 1.91-2.09 (rn, 
2H); 2,21 (d, 2H); 3.09-3.26 
(m, 3H); 3.51 (d, 2H); 3.S0 (s, 
3H); 6.05 (s, 2H); 6.67 (d, 
1H); 6.81-6.96 (m, 3H); 7.05 
(s, 1H); 8.33 (d, 1H) 

67 172 ^-*1 

FYi M 
F^NAN/AN 

JJ \ 

1. 67 % 
2. (CD3OD): 6 = 1.91-2.08 (rn, 
2H); 2.24 (d, 2H): 3.13-3.28 
(m, 3H); 3.52 (d, 2H): 3.88 (s, 
3H); 6.79 (d, 1H); 7.12 (s, 
1H); 7.26 (m, 1H); 7.35 (q, 
1H); 7.58 (si, 1H); 8.32 (m, 
1H) 

68 293 o H W 

^ [1 
H H 

H 

1. 74 % 
3. 428 

69 

__ 

294 H 
-N 

0"~S \W 
^ / 

H H 

1. 98 % 
2.5-1.92 (m, 2H), 2.82 (m, 
2H), 3.20 (m, 3H), 3.53 (m, 
6H), 4.07 (brs, 4H), 6.82 (d, 
1H), 7.09 (s, 1H), 7.50 (m, 
4H), 8.22 (d, 1H) 
3. 378.66 (MH), 379.68{iV1+2) 

69 

__ 
175 

r^\ 

f" N u N 
G^J H 

1. 96 % 
2.5- 1.90 (m, 2H), 2.25 (rn, 
2H), 3.21 (m, 3H), 3.53 (m, 
2H), 3.60 (m, 4H), 3.67 (s, 
3H), 4.06 (m, 4H), 6.97 (m, 
2H), 7.08-7.12 (rn, 3H), 7.21 
(brs, 1H), 7.40 (brs, 1H), 7.64-
7.66 (m, 1H) 
3. 391.64 (MH), 392.66(M+2) 
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71 178 H 
r-H v 

H x 

1. 72 % ! 
2.5=1.90 (m,2H), 2.24 (m, 
2H), 3.19 (m, 3H), 3.54 (m, 
2H), 3.72 (s. 3H),3.76 (m, 
4H), 4.14 (m, 4H), 6.79 (m, 
H), 7.05 (s, 1H), 7.63-7.59 (m, 
4H), 8,14 (d, 1H). 
3. 392.58 <MH) 

72 295 H 1. 78 % 
2. 332 

yo 
t 296 H 

r-K 

o V XXNXA 
H 6 

1. 75 % 
3. 378 

74 297 \ 
NH 

A 

rr^ y^AA, A Krf 
r-/ H ^ 

H 

1. 80 % 
2. (DMS0-d6/D20): 5 = 8.27 
(s, 1H), 7.85 (s, 1H), 7.61 (d, 
1H), 7.28 (d, 1H), 7.12 (d, 
1H), 7.07 (s, 1H), 6.50 (s, 
114), 3.59 (s, 3H), 3.35-3.39 
(m, 3H), 3.02-3.08 (m, 4H), 
2.75-2.80 (m, 3H), 2.62 (s, 
3H), 2.18-2.29 (m, 3H), 1.81-
1.92 (m, 3H). 
3. 429 

75 180 

/ rN> 
'/r""/ 

0 D^X ; N 

1.94% 
2. 5 = 1.90 (m, 2H), 2.25 (m, 
2H), 3.21 (m, 3H), 3.53 (m, 
2H), 3.60 (m, 4H), 3.67 (s, 
3H), 4.06 (m, 4H), 6.97 (m, 
2H), 7.08-7.12 (m, 3H), 7.21 
(brs, 1H), 7.40 (brs, 1H), 7.64-
7.66 (m, 1H) 
3. 405 
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76 298 

\ 
N~~ 

^ CT0 rA " H 

1.70% 
3. 391 

77 299 

\ 
N-

—\ 

it J H 

1. 77 % 
3. 404 

78 300 

I 
r-W 0 

w H H 

1. 63 % 
3. 378 

73 302 

/ 

FvS OV( 
ji M H 
r 

1. 57% 
2.5= 1.76-1.85 (m, 2H), 2.07-
2..11(m, 2H), 2.76 (s„ 3H), 
2.84 (m. 3H), 3.43-3.45 (d, 
2H), 6.76 (d, 1H), 6.88-6.92 
(m, 2H), 7.03 (brs, 2H), 7.39 
(d, 1H). 
3. 360 

SO 186 

j. ^ ri u \ 

1. 72. % 
2. 6 = 1.16 (m, 1H), 1.22 (m, 
1H). 2.13 (m, 1H), 2.37 (m, 
1H), 2.81 (s, 3H), 2.89 (m, 
2H), 2.86 (s, 3H), 3.16-3,20 
(m, 2H), 3.20-3.27 (m, 2H), 
3.54 (m, 1H), 3.64 (rri, 1H), 
3.67 (s, 3H), 3.85-3.88 (m, 
2H), 6.79-6.81 (m, 1H), 7.01-
7.04 (m, 3H), 7.43 (m, 1H), 
8.05-8.07 (m, 1H). 

81 187 

OMe 
IV1eON^ki ) 

kA A A A 
H N ' \ 

1. 56 % 
2. (CD?GI2) 5 = 1.80 (m, 2H), 
1.90 (m, 2H), 2.57-2.62 (m, 
4H), 3.80 (s, 3H), 3.84 (s, 
6H), 6.47-6.48 (s, 1H), 6.82 
(brs, 1H), 6.88 (m, 2H), 7.76-
7.77 (m, 1H), 9.59 (s, H). 
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3. 338 

82 188 

NH 

W N N 1 I u \ 

1. 45 % 
3. 392 

83 189 

XNH 

H \ 

1. 99 % 
2. S = 2.12 (m, 1H), 2.36-2.38 
(m, 1H),2.80 (s, 3H), 2.84-
2.88 (rn, 2H), 2.98 (s, 3H), 
3.19-3.23 (m, 3H), 3.30 (m, 
2H), 3.54 -3.56 (m, 7H). 3.86-
3.87 {rn, 2H), 6.69 (d, 1H), 
7.20 (m, 2H), 7.36 (m, 2H), 
8.02 (d, 1H), 
3. 405 

84 180 

XNH 
1. 38 % 
3. 379 

85 191 

MH / 
14 .—( 

j^Yy ° H M \ 

1. 99 % 
2. (DMSO-ds) 6 - 1.94-2.01 
(m, 1H), 2.23-2.36 (rn, 1H), 
2.64 (m, 3H). 2.69-2.92 (m. 
3H), 3.10 (dd, 1H), 3.39-3.43 
(m, 1H), 3.61 (s, 3H), 4.53 (s, 
2H), 6.55 (d, 1H), 6.80 (d, 
1H), 7.23 (dd, 1H), 7.63 (d, 
1H), 7.73 (d, 1H9, 9.13-9.20 
(m, 2H), 10.55 (s, 1H). 
3. 378 

86 192 

\n 
/ 

o^n M 
H H ^ 

1. 90 % 
3. 378 

268 



1. 20 % 
2. (DMSO-cVMeOD) 5 - 1.88-
1.96 (m, 2H), 2.15-2.18 (m, 
2H), 2.92 (s, 3H), 2.99 (m, 
1H), 3.05-3.11 (m, 2H), 3.47-
3.50 (m, 2H), 6.59 (m, 2H), 
6.66-6.72 (m, 2H), 6.88 (brs, 
1H9, 7.02 (brs, 1H), 7.41 (d 
1H). 
3. 377 

1. 76% 
2. (DMS0-d6/D20): 5 = 1.29 
(s, 3H), 2.00-2.05 (m, 2H), 
2.56 (s, 3H), 2.75-2.85 (m, 
4H), 3.60 (s, 3H), 6.55 (d, 
1H), 7.22-7.36 (m, 2H), 7.65 
(d, 1H), 8.13 (ddd, 1H) 
3. 357.81 

2. (DMSO-dG/D20): 8 = 1.30 
(s, 3H), 2.00-2.05 (m, 2H), 
2.58 (s, 3H), 2.75-2.85 (m, 

-!}, 3.57 (s, 3H), 3.66 (s, 
3B), 3.76 (s, 3H), 6.50 (d, 
1H), 6.85 (d, 1H), 7.08 (dd, 
1H), 7.61 (d, 1H), 7.75 (d, 1H) 
3. 382.83 

1. 83% 
2. 'H-NiVfR (400 MHz, DMSO-
d6): S - 10.5 (s, 1H), 7.49 (d, 
1H), 7.02 (d, 1H), 6.93 (s, 
1H), 6.82 (d, 1H), 6.75 (dd, 
1H), 6.70 (d, 1H), 6.60 (dd, 
1H), 3.71 (s, 3H), 3.69 (s, 
3H), 3.13-3.17 (m, 2H), 3.50-
3.57 (m, 2H), 2.94-2.96 (t, 
1H), 2.78 (d, 3H), 2.10-2.13 
(m, 2H), 1.97-2.00 (2H). 
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92 297 \ 
NH 

H J \ 

N N 

O " N 
H 

1.80% 
2. (DMSO-d6+DzO): 6 - 8.27 
(s, 1H), 7.85 (s, 1H), 7.61 (d, 
1H), 7,28 (d, 1H), 7.12 (d, 
1 H}; 7.07 (s, 1H), 6.50 (s, 
1H), 3.59 (s, 3H),3.35-3.39 
(m, 3H), 3.02-3.08 (m, 4H), 
2.75-2.80 (m, 3H), 2.62 (s, 
3H), 2.18-2.29 (m, 3H), 1.81-
1.92 (m, 3H). 

93 293 / 

/—( H H 

HN—' 

1.92% 
2. (DMSO-d6): 5 ~ 7.48 (d, 
1H), 7.41 (s, 1H), 7.32 (d, 
1H), 7.12 (s, 1H), 7.02 (s, 
1H), 6.95 (s, 1H), 6.93 (s, 
1H), 6,76 (d, 1H) 3.46-3.46 
(m, 2H), 3.32-3.36 (m.2H), 
o r\ r\ o A r\ / i \ r\ / ^ o.uu-o.lu (rri, on), z./y (S, 
3H), 2.08-2.13 (m, 4H), 1.18-
1.93 (m, 4H). 

94 309 H 

r 
\^J H 

1.99% 
2. (DMSO-dg) 6 7.75 (d, 1H), 
7.37-7.34 (m, 2H), 7.26 (s. 1H), 
7.20 (brs, 2H), 7.03-7.01 (m, 
2H), 5.15 (dd, 1H), 3.37-3.34 (m, 
2H), 3.13-2.92 (m, 5H), 2.88-
2.80 (m, 1H), 2.36-2.26 (m ,1H), 
2.20-2.09 (m. 3H), 1.87-1.77 
(m,2H). 

95 93 

N f| 
H 1 

1.91%. 
2. (DMSO-d6} 5 9.28 - 9.16 
(m, 1H), 7,78 (s, 1H), 7.63 (d, 
1H), 7.14 (d, 1H), 6.88 (d, 
1H), 6.55 (d, 1H), 3.80 (s, 
3H), 3.71 (s, 3H), 3.62 (s, 
nu\ o A d Q rta /rv% du\ o 10 

1 If, ^ ,T i "O. \l \ I ii K \J. i J" 

3.09 (m, 1H), 2.92-2.88 (m, 
1H), 2.80-2.70 (rn, 2H), 
2.65-2.62 (m, 5H), 2.36 -2.33 
(m, 1H), 2.03- 1.S3 (m, 1H). 
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96 94 \ 
NH 

F XXX 
H I 

1.60% 
2. (DMSO-d0) 5 7.95 (dd,1H), 
7.64 {d, 1H), 7.46 - 7.34 (m, 
1H), 7.11-7.39 (rn 1H), 6.56 
(d, 1H), 3.79 (s. 3H), 3.62 (s, 
3H), 3.45-3.39 (m, 1H), 3.13-
3.08 (m, 1H), 2.92-2.88 (m, 
1H), 2.82-2.70 (m, 1H), 
2.65-2.62 (m, 3H), 2.37-2.33 
(m, 1H). 

97 95 XT 
0XTXXX~N 

I hi i 

1 .quantitative 
2. (DMSO+02O ) 5 7.46 (d, 

1H), 6.89-6.60 (m, 6H), 3.68 

(s, 3H), 3.58 (s, 3H), 3.35-

3.33 (m, 2H), 3.05-2,99 (m, 

3H), 2.07-2.04 (m, 2H), 1.85-

1.79 (rn, 2H). 

98 96 rH^ 

FXCXNATO 
1-1 I 

1.86% 
2. (DMSO-de) 5 7.49 (d, 1H), 
7.00-6.75 (rn, 6H), 3.72 (s, 
3H), 3.58 (s, 3H), 3.33 (d, 
2.H), 3.02 (t, 4H}, 2.08 (d, 3H), 
1.79 (dd, 3H). 

99 310 / 

XT 
FXYNxX) 

H H 

1.65% 
2. (DMSO-de): 5 7.48 (d, 1H), 
7.13 - 6.91 (m, 3H}, 6.86 -
6.68 (m, 3H), 3.73 (s, 3H), 
3.47 (d, 2H}, 3,15-2.96 (m, 
3H), 2.78 (s, 3H), 2.14-2.11 
(m, 2H), 1.93-1.83 (m,2H). 

100 311 

/ 
\ 

o 
o

 

iz
 

1.65% 
2. (DMSO-de) 5 7.32 (d, 2H), 
7.10 (s, 1H), 6.91 (d, 1H), 
6.82 (Sj 1H), 6.69 (s, 1H), 
3.66 (S.6H), 3.47-3.44 (m, 
2H), 3.15 - 2.95 (m, 3H), 2.77 
(s, 3H), 2.13-2.10 (m, 3H), 
1.90-1.81 (m,2H). 
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101 313 / 

0 H / 

° H 

1.59% 
2. (DiViSO-dg): 5 7.30 (d,1H), 
7.08 (s, 1H), 6.98-6.93 (m, 
1H), 6.86 (d, 1H), 6.69-6.63 
(m, 2H), 5.61 (s, 1H), 3.70 (s, 
3H), 3.46 (d, 2H), 3.11-2.94 
(m,3H), 2.77 (s, 3H)r 2.13-
2.10 (rn, 2H), 1.89-1.80 (m, 
2H). 

102 314 H 

H h 

1.69% 
2.(DMSO-d6)5 11.06(s, 1H), 
8.S2 (brs, 1H), 7.99-7.30 (m, 
2H), 7.27-7.2.4 (m,1H), 7.10-
7.05 (m, 1H),6.88 (d, 1H), 
6.58-6.55 (m, 1H), 3.80 (s, 
3H), 3.38-3.32 (m, 2H), 3.02 
-2.36 (m, 3H), 2.06 -2.03 
(m, 2H), 1.96-1.90 (m,2H). 

103 101 hi 

P 
H ^ 

1.80% 
2,(DMSO-d6): 5 7.96-7.92 

7.85-7.82 (m, 1H), 
7.39-7.37 (rn, 1H), 7.09-7.07 
(m, 1H), 6.92 (s, 1H), 6.54-
6.53 (m, 1H), 3.81 (s, 3H), 
3.68 (s, 3H), 3.35-3.32 (rn, 
2H), 3.05-2.39 (rn, 3H), 2.08-
2.04 (m, 2H), 1.83-1.80 (m, 
2H). 

104 102 / 

H 1 

1.84% 
2. (CDCl3) o 7.53 (d, 1H), 6.95 
(d, 1H), 6.82 (dd, 2H), 6.75 (d, 
1H), 6.72 (s. 1H), 6.64 (dd, 
1H), 3.88 (s, 3H), 3.83 (s, 
3H), 3.65 (s, 3H), 3.02-2.99 
(m, 2H), 2.81 -2.72 (m, 1H), 
2.36 (s, 3H), 2.19-2.04 (m, 
6H), 1.90-1.83 (rn, 2H). 
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103 

104 

105 

1.70% 
2. (CDC!3): S 9.00 (s, 1H), 
8.00-7.97 (m, 1H), 7.79 (s, 
1H), 7.39 (s, 1H), 7.11-7.09 
(m, 1H), 6.91 (s, 1H), 6.54 (s, 
1H), 3.79 (s, 3H), 3.71 (s, 
3H), 3.0-2.95 (m, 2H), 2.69 
(m, 1H), 2.51 (s, 3H), 2.34-
2.25 (m, 2H),1.92-1.90 (m, 
2H), 1.72-1.70 (m, 2H). 

106 

1.42% 
2.(DMS0-d6+D20); 5 7.20 (d, 
1H), 7.07 (s, 1H), 6.79-6.81 
(m, 2H), 6.61 (s, 1H),-6.48 (d, 
1H), 3.66 (s, 3H), 3.65 (s, 
3H), 3.42-3.41 (m, 1H), 3.09-
3.04 (rn, 1H), 2.8 (rri, 2H), 
2.22 -2.20 (m, 2H), 1.88-1.87 
(rn, 1H). 
TeT% ~ 
2. (DMSO-d6+D20): 8 - 7.21 
(d, 1H), 7.13-7.07 (rn, 1H), 
6.96 (t, 1H), 6.79 (d, 1H), 6.69 
(del, 2H), 3.71 (s, 3H). 3.44-
3.39 (m, 1H) 3.08 (eld, 1H), 
2.81 (rn, 1H), 2.65 (s, 3H), 
2.62-2.51 (m 1H), 2.26-2.22 
{rn, 1H), 1.92-1.83 <m, 1H). 

1.78% 
2. ( DMSO~d6): 6 - 7.50-7.52 
(m, 1H), 7.27-7.21 (m, 2H), 
7.02 (m, 1H), 6.91-6.94 (m, 
2H), 6.81-6.83 (m, 1H), 3.58 
(s, 3H),3.47-3.24 (rn, 4H), 
3.10-2.99 (m, 4H), 2.82 (m, 
1H), 2.65 (s, 3H), 2.21-
2.24(01, 1H), 2.06-2.09 (m, 
2H}, 1.75-1.95 (m, 4H). 
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109 o
 

\ 
NH 

xy 
H 

1.quantitative 
2. (DMSO~d6): 5 = 7.43-7.42 
(m, 2H), 7.07-7.06 (m, 1H), 
3.71-3.66 (m, 1H), 3.49-3.46 
{rn, 2H), 3.38-3.36 (m, 2H), 
3.16-3.13 (rn, 1H), 3.00-2.99 
(m, 2H), 2.86 (m, 2H), 2.75 
(m, 4H), 2.67 (rn, 2H), 2.29-
2.26 (m, 1H), 2.10-2.07 (m, 
2H)P 1.94-1.92 (m, 2.H). 

110 315 / 

H H 

1.61% 
2. ( DMSO-d6) 5 7.47 (d, 1H), 
6.98 -6.88 (m, 6H), 6.72-6.70 
(m, 1H), 3.48-3.45 (m, 2H), 
3,11-2,98 (m, 3H), 2.14-2.11 
(rn, 2H), 2.89-1.83 (m, 2H). 

111 103 yr—NH p 
^N'N N 

H I 

1.58% 
3. 347.67 (M+H). 

112 110 /-NH 

Yl Pri 
H 1 

1,68% 
2. (DMSOd6) 0 5 7.50-7.48 
(m ,1H), 7.01.6.93 (m, 2H), 
6.80 - 6.75 (m, 3H), 6.56 -
6.54 (m, IK)), 3.74 (s, 3H), 
3.60 (s, 3H), 3.39 - 3.24 (m, 
2H), 3.12 - 2.96 (m, 3H}, 2H, 
2.17 - 2.00 (m, 2H), 1.91 -
1.69 (rn, 2H). 

113 316 / 
N 

( > 

L 
|\f N 
H H 

1.74% 
2. (CDCi3): 5 7.57 (d, 1H), 
7.13 (s, 1H), 7.04 (s, 1H), 
6.81-6.78 (m, 1H), 6.68-6.64 
(m, 1H), 3.83 (s, 3H), 3.49-
3.46 (m, 2H), 3,17-3.01 (m, 
2H), 2.79 (s, 3H), 2.15-2.12 
(m, 2H), 1.90-1.87 (m, 2H). 
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114 317 / 
r~~N 

H H 

1.64% 
2, (DMSO"dQ) 5 7.50 (d, J - [ 
8.5 Hz, 1H), 7.08 (d, 1H), 7.04 | 
-6.95 (m) 2H), 6.79-6.73 
(m, 2H), 6.55-6.50 (m, 1H), 
3.75 (s, 3H), 3.50-3.47 (m, 
2H), 3.14 (t, 2H), 2.98 (t, 1H), 
2.79 (s, 3H), 2.12 (d,2H), 
1.97-1.88 (m,2H), 

115 113 \ 
NH 
/ 

H j 

1.76% 
2. (DMSO-de): 5 8.02-8.00 
(m, 1H), 7.65 (d, 1H), 7.06 (m, 
2H), 6.54-6.52 (m, 1H), 3.97 
(s, 3H), 3.81 (s, 3H), 3.69 (s, 
3H), 3.59-3.41 (m, 1H), 3.12-
3.08 (m, 1H), 2.91-2.85 (ni, 
2H), 2.65 (s, 3H), 2.33-2.27 
{rn, 1H), 1.99-1.85 (m, 1H) 

116 114 HN— 
_ / 

FJU OW 

1.80% 
2. {DMSO-d5): 6 = 10.75 (s, 
1H), 9.16 (s, 1H), 7.21 (d, 
1H), 7.12 (d, 1H), 6.97 (dd. 
1H), 6.83 (dd, 1H), 6.68 (dd, 
1H), 6.47-6.36 (m, 1H), 3.74 
(s, 3H), 3.41-3.50 (m, 1H), 
3.13-3.08 (dd, 1H), 2.82 (s, 
1H), 2.69-2.63 (rn, 4H), 2.31-
2.29 (m, 1H), 2.01-1.19 (m, 
1H). 

117 318 \ 
/S \ 
( \ NH 

H H i 

1.70% 
3. 443.74 (M+H). 
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118 319 / 
/~"N\ 

y%' N "" H 

/ 

1.60%. 
2. (DMSO-d6): 6 = 7.48 (d, 
2H), 7.4 (s, 2H), 6,97 (d, 2H)T 

6.94 (s, 2H), 6.77 (d, 2H), 
3.49-3.46 (m, 4H), 3.13- 3.07 : 

(m, 4H), 2.98-2.97 (rn, 2H), 
2.12- 2.11 (m, 4H), 1.94-1.87 
(m, 4H). 
3. 442.75 (M+H). 

119 320 \ / 0 p 
H H H 

1.80% 
2. (400 MHz, CDCIs): 6 = 8.06 
(brs, 2H), 7.52, (d, 2H), 7.06 
(s, 2H), 6.85 (d, 2H), 6.78 (s, 
2H), 5.68 (s, 2H), 3.00-2.98 
(m, 4H), 2.80-2.77 (rn, 2H), 
2.35 (s, 6H),2.19-2.03 (m, 
8H), 1.89-1.83 (m, 4H). 

120 113 HN— 

\0XIXNJO-N^ 
H H 

1.78% 
2. (DMSO-d6) 5 10.58 (s, 1H), 
9,15 (s, 1H), 7.24 (d, 1H), 
7.01 (s, 1H), 6.84 (d, 1H), 
6.85-6.71 (m, 2H), 6.60 (d, 
1H), 4.08 (s, 1H), 3.70 (s, 
6H), 3.15-3.09 (rn, 1H), 2.80 
-2.77 (m, 1H), 2.65 (m, 3H), 
2.30-2.29 (m, 1H), 1.99-1.92 
(m, 1H). 

121 119 o— 1.45% 
2. (CDCIs): 8 = 7.26 (d, 1H), 
6.88-6.66 (rn, 5H), 3.67-3.73 
(m 6H), 3.55 (s, 3H), 3.31 (s, 
3H), 2.92-2.88 (m, 1H), 2.77-
2.68 (m, 2H), 2.08-2.08 (m, 
1H), 1.91-1.81 (rn, 1H). 

122 120 o— 1.51% 
2. (DMSO-de) 5 7.26 (d, 1H), 
7.08 (s, 1H), 7.01 - 6.89 (m, 
1H), 6.86 (d, 1H), 6.64 (d, 
1H), 6.39 (d, 1H), 3.82 - 3.58 
(m, 3H), 3.55 (s, 3H), 3.31 (s, 
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3H), 2.91 (dd, 1H), 2.85 -
2.61 (m, 3H), 2.09 - 2.05 (rn, 
1H), 1.88-1.82 (m, 1H). 

123 121 0— 

H I 

1.79% 
2. {CDCIg): 8 = 7.37 (d, 1H), 
6.96 (d, 1H), 6.84-6.79 (m, 
2H), 6.71 (d, 1H), 6.60 (dd, 
1H), 5.57-5.55 (m, IN), 3.87 
(s, 3H), 3.82 (s, 3H), 3.77-
3.69 (m, 1H), 3.13 (dd, 1H), 
2.89-2.86 (m, 1H), 2.76-.2.70 
(m, 2H), 2.22-2.18 (m, 1H), 
2.05-2.02 (m, 1H). 

124 122 0— 

0^" N H I 

1.79% 
3. 355.7 (M+H) 

125 123 0_ 

\ I j i i r 

1.75% 
2. (DMSO-d6) 5 7.27 (d, 1H), 
7.09 (s, 1H), 6.87 (s, 1H), 
6.76 (s, 1H), 6.60 (s, 1H), 
6.45 (s, 1H), 5.91 (s, 2H), 
3.58 (s, 3H), 3.33 (s, 3H), 
3.09-3.06 (m, 1H), 2.93-2.86 
(m, 1H), 2.80 - 2.69 (m, 2H), 
2.24 - 2.17 (m, 1H), 2.09 -
2.00 (m, 1H). 

126 124 o— 
H f \ 

<0<Ks k>V 

1.82% 
2. {DMSO-d6) 5 7.29 (s,1H), 
7.27 (s, 1H), 7.10 (s. 1H), 
6.87 (s, 1H), 6.72 (s, 1H), 
6.53 {s, 1H), 4.19 (brs, 4H), 
3.68-3.67 (m, 1H), 3.58 (brs, 
2H), 2.92 (brs, 1H), 2,83-2.69 
(ms 2H), 2.10-2.08 (m, 1H), 
1.92- 1.83 (m, 1H). 
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127 125 o— 1.46% 
2. (CDCi3) 5 7.58 (s, 1H), 7.34 
(d, 1H), 6.97 (s, 1H), 6.89 -
6.69 (m, 2H), 6.62 (s, 1H), 
6.54 (s, 1H), 4.25 (s, 5H), 
3.76 (brs,1H), 3.49 (s, 3H), 
3.09 (brs, 1H), 2.82-2.70 (m, 
3H), 2.16 (m, 1H), 2.01 - 1.99 
(m, 1H). 

128 12.6 3 
H. 1 

1.65% 
2. (CDCI3) 5 8.15-8.10 (m, 
1H), 7.63 (d/lH), 7.34-7.23 
(m, 2H), 6.52 (d, 1H), 4.57 (s, 
1H), 4.56 (s, 1H), 3.7 (s, 1H), 
3.58 (s. 3H), 2.97-2.93 (m, 
1H), 2.76-2.71 (m, 2H), 2.06 
(s, 1H), 1.87 (s, 1H), 1.21-
1.14 (m,2H). 

129 127 pO) 

N 33^ N 
H 1 

1.65% 
2. 1H NMR (400 MHz, DMSO) 
0 7.68 (d, J - 8.0 Hz, 1H), 
7.60 (s, 1H), 7.04 (s, 1H), 
6.89 (d, J = 8.2 Hz, 1H), 6.52 
(d, J = 7.2 Hz, 1H), 4.57 (s, 
1H), 4.45 (s, 1H), 3.85 (s, 
3H), 3.77 (s, 3H), 3.70 (s, 
3H), 3.59 (s, 3H), 2.94 (d, J = 
14.7 Hz, 1H), 2.74 (ni, 2H), 
2.07-2.04 (s, 1H), 1.95 - 1.83 
(m, 1H), 

130 128 / \ 
F O 

^0XANXNX^ 
H 1 

1.68% 

(D!VlSO-dfi) 5 7.59-7.57 
(m,2H), 7.04 (dd, J - 8.7, 2.4 
Hz, 1H), 6.75 (d, J = 8.8 Hz, 
1H), 6.49 (d, J - 8.4 Hz, 1H), 
4.60 (t, J - 4.0 Hz, 1H), 4.48 
(t, J = 4.0 Hz, 1H), 4.31 -
4.16 (m, 4H), 3.86 - 3.80 (m, 
2H), 3.73-3.73 (m, 1H) 2.97 
(dd, J = 15.1, 4.5 Hz, 1H), 
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2.83-2.68 (m, 2H), 2.18-2.06 
(m, 1H), 2.12 - 2.10 (m, 1H) 
1.93-1.86 (m, 1H). 

131 129 

V
/ 

2
1
 / 

H
 

o 
o 

\ 
/ 

1.65% 
2. (DMSO-dg) 5 7.80 (s, 1H), 
7.58 (d, J = 8.3 Hz, 1H), 7.11 
(d, J = 8.6 Hz, 1H), 6,87 (d, J 
= 8.8 Hz, 1H), 6.49 (d, J = 8.4 
Hz, 1H), 3.85 - 3.78 (m, 6H), 
3.71 (s, 3H), 3.60 (s, 3H), 
3.49 (s, 3H), 2.93 - 2.76 (m, 
1H), 2.71 -2.65 (m, 2H), 2.46 
- 2.40 (m, 1H), 2.07 - 1.99 
(m, 1H), 1.86 (m, 1H), 1.12 (d, 
J = 2.8 Hz, 3H), 1.11 (d, J = 
2.8 Hz, 3H). 

132 130 HN— 

H H 

1.94% 
2.1H NMR (400 MHz, DMSO) 
5 10.58 (s, 1H), 9.18 (s, 1H), 
7.23 (d, J = 8.3 Hz, 1H), 6.98 
(s, 1H), 6.82 - 6.64 (m, 2H), 
6.62 -6.34 (m, 2H), 4.21-4.16 
(m, 5H), 3.41-3.36 (m, 1H), 
3.10 (dd, J = 14.8, 4.7 Hz, 
1H), 2.79 (s, 1H), 2.73-2.63 
(m, 4H), 2.51 (s, 3H), 2.36-
2.27 (m, 1H), 2.02 - 1.90 (m, 
1H). 

133 131 

i
\

/
W

 I 
o

 
o
 

\ 
/ 

1.84% 
2. (DMSO-ds) 5 9.06 (s, 1H), 
7.26 (d, J = 8.3 Hz, 1H), 7.02 
(s, 1H), 6.83 (d, J = 8.6 Hz, 
1H), 6.76 (d, 4 = 8.4 Hz, 1H), 
6.71 (d, J = 2.2 Hz, 1H), 6.60 
(dd, J = 8.5, 2.3 Hz, 1H), 3.70 
(s, 3H), 3.63 (s, 3H), 3.63 -
3.68 (in, 1H), 3.51 (s, 3H), 
3.41 (m, 1H), 3.11 (dd, J = 
14.4, 4.8 Hz, 1H), 2.91-2.87 
(m, 1H), 2.76-2.64 (m, 1H), 
2.66 {s, 3H), 2.37 - 2.28 (m, 
1H), 2.01-1.90 (m, 1H). 
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1.78% 
2. (DMSO-de) 5 9.19 (s, 1H), 
8.03 (d, J = 2.3 Hz, 1H), 7.71 | 
(s, 1H), 7.22 (dd, J~ 19.8, 9.2 | 
Hz, 1H), 6.79 (ddd, J = 13.2, 

| 7.0, 2.5 Hz, 1H), 6.65 (d, J = 
I 9.0 Hz, 1H), 3.68 (s, 3H), 344 
-3.38 (m, 1H), 3.17 (dd, J = 
15.1, 4.8 Hz, 1H}, 3.00-2.96 
(m, 1H), 2.87-2.72 (m, 2H), 
2.65 (t, 4 = 5.0 Hz, 3H), 2.38-
2.34 (s, 1H), 2.06 - 1.96 (m, 
1H). 

1.76% 
2. (DMSO-dg)) 5 9.29 (s, 1H), 
7.98 (d, J ~ 1,9 Hz, 1H), 7.71 
(s, 1H), 6.84 (d, J ~ 8.6 Hz, 
1H), 6.65 (d, J - 2.2 Hz, 1H), 
6.53 (dd, J - 8.5, 2.2 Hz, 
1 H),3.70 (s, 9H), 3.43 (s, 1H), 
3.23-3.08 (m, 1H), 2.99-2.95 
(m, 1H), 2.85 - 2,62 (m, 2H), 
2.64 (t, J = 5.1 Hz, 2H), 2.38-
2.35 (m, 2H), 2.05-1.96 (m 
1H). 

1.54% 
2. (DMSO-de) 5 9.20 (brs, 
1H), 8.18 (ddd, J - 14.5, 7.5, 
2.5 Hz, 1H), 7.64 (d, J = 8.3 
Hz, 1H), 7.38 - 7.26 (m, 3H), 
6.54 (d, 4- 8.3 Hz, 1H), 3.80 
-3.76 (m, 2H), 3.46 (t, J - 4.0 
Hz, 2H), 3.26 (s, 3H), 2.96 
(dd, J - 15.2, 4.5 Hz, 1H), 
2.89 - 2.63 (m, 3H), 2.12 -
2.08 (m, 1H), 1.91-1.82 (m, 
1H). 
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1.83% 
2. (DMSO-dg) 5 9.25 (s, 1H), 
7.96 (d, J = 2.2 Hz, 1H), 7.67 
(d, J =1.9 Hz, 1H), 6.73 (d, J 
= 9.3 Hz, 1H), 6.60- 6.28 (m, 
2H), 4.20-4.16 (m, 4H), 3.69 
(s, 3H), 3.43 (s, 1H), 3.15 {dd, 
J- 14.8, 5.0 Hz, 1H), 2.87-
2.94 (m, 1H), 2.87-2.73 (m, 
1H), 2.64(1, J ~ 5.2 Hz, 2H), 
2.37-2.36 (m, 1H), 2.05-1.95 
(m, 1H). 

' 
2. (DMSO-d6) 5 9.20 (s, 1H), 
8.02 (d, J ~ 2.3 Hz, 1H), 7.70 
(d, J ~ 2.1 Hz, 1H), 7.01 (dd, 
J = 11.4, 8.8 Hz, 1H), 6.68 
(dd, J = 7.6, 2.5 Hz, 1H), 6.55 
-6.26 (m, 1H), 3.76 (s, 3H), 
3.68 (s, 3H), 3.44-3.41 (m, 
1H), 3.18-3.14 (m, 1H), 2.99-
2.88 (m, 1H), 2.84-2.71 (m, 
2H), 2.38-2.35 (d, J= 12.9 
Hz, 1H). 2.05-21.96 (m, 1H). 

1.68% 
3. 364.8 (M+H) 

1.71% 
2. ( DiVISO-de) 5 9.03 {s, 1H), 
7.29 (d, J- 8.3 Hz, 1H), 7.21 
-7.10 (m, 1H), 7.05 (s, 1H), 
6.82 (ddd, J = 13.5, 7.0, 2.6 
Hz, 1H), 6.77 (dd, J- 8.3, 1.5 
Hz, 1H), 6.77-6.36 (m, 1H), 
3.51 (s, 3H), 3.41-3.35 (m, 
1H), 3.09 (dd, J~ 14.8, 4.6 
Hz, 1H), 2.88-2.84 (m, 1H), 
2.75-2.65 (m, 2H), 2.30 - 2.27 
(m, 1H), 1.97- 1.87 frn, 1H). 
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141 139 
^NH 

H \ 

1.67% 
2. (DlV!SO-d6) 5 8.10 (dd, J = 
13.5, 7.3 Hz, 1H), 7.64 (d, J = 
8.3 Hz, 1H), 7.22 (d, J = 5.6 
Hz, 2H), 6.53 (d, J - 8.4 Hz, 
1H), 4.21 -4.11 (m, 2H), 3.61 
(t, J = 5.0 Hz, 2H), 3.40-3.35 
(m, 1H), 3.18 (s, 3H), 3.11 -
3.06 (m, 1H), 2.89 - 2.72 (m, 1 

3H), 2.67 - 2.55 (m, 4H), 2.31 
- 2.21 (m, 1H), 1.89-1.82 (m, 
1H}. 

142 140 W\ 
0 ^JH 

NK| 
H \ 

1.78% 
2. (DMSO) 5 8.97 (s, 1H), 
7.90 (d, J = 2.2 Hz, 1H), 7.62 
(d, J =8.4 Hz, 1H), 7.02 {dd, : 

J = 8.6, 2.2 Hz, 1H), 6.86 (d, J 
- 8.7 Hz, 1H), 6.55 (d, 4 = 8.4 
Hz, 1H), 4.32-4.17 (m,3H), 
3.80 (s, 3H), 3.71 (s,2H), 3.63 
(t, 4=5.8 Hz, 1H), 3.49-
3.33 {m, 1H), 3.23 (s, 3H), 
3.10 {dd, 4 = 14.8, 4.9 Hz, 
1H), 2.96-2.91 (m, 1H), 2.83 
- 2.78 (m, 1H), 2.44-2.24 
(m, 1H), 2.03- 1.85 (m, 1H). 

143 321 H 
^-N 

i (Xi Jf^cT 
^ N ^ "N* *N 

H H H 

1. 81% 
2. 6= 1.76 (si, 1H); 1.86-2.15 
(m, 5H); 3.00 (m, 3H); 3.32 (d, 
J=13.2Hz, 2H); 3.52-3.68 (m, 
2H); 6.72 (d, J=8.8Hz, 1H); 
6.93 (s, 1H); 7.15 {t, J=8.0Hz, 
1H): 7.22 (t, J=8.0Hz, 1H); 
7.53 (d, J=7.6Hz, 1H); 7.77 
(s, 1H); 8.09 (d, J=8.4Hz, 1H); 
9.11 (si, 2H); 10.04 (s, 1H); 
11.20 (s, 1H) 
3. 350.71 
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144 291 H 
r-N O 

H h 

1. 66% 
2. 1.93-2.08 (m. 2H); 2.13 (p, 
J=7.2Hz, 2H); 2.28 (d. 
J-13.6Hz, 2H); 2.95 (t, 
J=7.2Hz, 4H); 3.15-3.30 (m, 
3H); 3,52 (d, J-12.8Hz, 2H); 
7.09 (d, 3=8.0Hz, 1H); 7.22 
(d, J~7.6Hz, 1H); 7.25-7.33 
(m,2H); 7.37 (d, J=8.0Hz, 
1H); 7.50 (si, 1H); 7.82 (d, 
J=8.4Hz, 1H) 
3. 332.67 

145 210 

H ^ 

1. 26% 
2. 1.87-2.08 (m,2H); 2.28 (d, 
J=13.2Hz, 2H); 3.16-3.29 (m, 
3H); 3.33 (s, 3H); 3.52 (d, 
J=12.8Hz, 2H); 3.81 (si, 2H); 
5.83-6.35 (si, 2H); 6.70-7.25 
(si, 3H); 7.74-7.82 (m, 1H) 
3. 349.91 

146 173 H 

<°X1 jOri 
O'WN^^N 

H \ 

1. 78% 
2. 1.91-2.09 (m, 2H); 2.21 (d. 
J=13,6Hz, 2H); 3.09-3.26 (m, 
3H); 3.51 (d, J=12,8Hz; 2H); 
3.90 (s, 3H);6.05(s,2H); 
6.67 (d, J-9.2Hz, 1H); 6.81-
6.96 (m, 3H); 7.05 (s, 1H); 
8.33 (d, J-9.2Hz, 1H) 
3. 351.61 

147 172 H 

H \ 

1. 67% 
2. 1.91-2.08 (m, 2H); 2.24 (d, 
J"13.6Hz, 2H); 3.13-3.28 (m, 
3H); 3.52 (d, J=12.8Hz, 2H); 
3,88 (s, 3H); 6.79 (d, 
J-10.0Hz, 1H); 7.12 (s, 1H); 
7.26 (m, 1H); 7.35 (q, 
J=8.8Hz. IN); 7.58 (si, 1H); 
8.32 (m, 1H) 
3. 343.61 

148 330 Me 

CXJ-NXTQ 
H H H 

1. 59% 
2. 2.99-2.21 (m, 4H); 2.22-
2.40 (m, 4H); 2.95 (s, 3H); 
2.97 (s, 3H); 3.11-3.31 (m, 
6H); 3.65 (t, J=11.2Hz, 4H); 
6.81 (d, J=8.8Hz, 1H); 7.01 
(s, 1H); 7.08 (dd, J1=1.6Hz, 
J2=8.4Hzt 1H); 7.26 (s, 1H); 
7.47 (d, J=1.6Hz, 1H); 7.85' 
(d, J=8.4Hz, 1H); 8.39 (d, 
J=8.8Hz, 1H) 
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3. 443.73 
149 212 Me 

, 9 
H Me 

1.70% 
2. 2.02 (q, J=13.6Hz, 2H); 
2.28 (d, J=14.4Hz. 2H); 2.94 
(s, 3H); 3.07-3.28 (m, 3H); 
3.64 (d, J=12.4Hz, 2H); 3.85 
(s, 3H); 6.03 (s, 2H); 6.66 (d, 
J=8.8Hz, 1H); 6.85-6.99 (m, 
2H); 7.00-7.15 (m, 2H); 8.16-
8.32 (m, 1H) 
3. 365.71 

150 213 Me 

r°rl jfri 
° H " 

1. 70% 
2. 1.95-2.13 (m, 2H); 2.28 (d, 
J=13.2Hz, 2H); 2.94 (s, 3H); 
3.08-3.29 (m, 3H); 3.63 (d, 
J=12.4Hz, 2H); 3.86 (s, 3H); 
4.30 (s, 4H); 6.68 (d, 
J=8.8Hz, 1H); 6.84-6.97 (m, 
2H}; 7.00 (d, 3=2.GHz, 1H); 
7.06 (s. 1H); 8.28 (d, 
3=8.8Hz, 1H) 
3. 379.74 

151 216 Me 
r-N r ̂  

XN 
I-] Me 

1. 72% 
2. 1.96-2.15 (m,2H); 2.28 (d. 
J=13.6Hz, 2H); 2.94 (s, 3H); 
3.08-3.29 (m, 3H); 3.63 (d, 
0=12.GHz, 2H); 3.86 (s, 3H); 
6.75 (d, J-8.8HZ, 1H); 7.08 
(s, 1H); 7.22-7.37 (m, 2H); 
7,62-7.77 (m, 1H);8.23 (d, 
J=8.8Hz, 1H) 
3. 357.73 

A CO 217 Me p 
- NN^7^N 

H Me 

1. 70% 
2. 1.98-2.15 (m,2H); 2.28 (d, 
J=14.0Hz, 2H}: 2.94 {s, 3H): 
3.05-3.29 (m. 8H); 3.41-3.55 
(m, 1H); 3,64 (d, J=11.6Hz, 
2H); 3.75-3.85 (m, 1H); 3.87 
(s, 3H); 4.40 (d, 3=15.2Hz, 
1H); 4.61 (d, J=15.2Hz, 1H); 
6.81 (d, J-8.4HZ, 1H); 7.09 
(s, 1H); 7.35 (d, J=8.4Hzs 1H); 
7.46 (d, J=8.4Hz, 1H); 7.49 
(s, 1H); 8.28 (d, J=8.4Hz. 1H) 
3. 390.75 
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328 

323 

156 222 

224 

1. 40% 
2. 2.05 (dq, J1=3.2Hz, 
J2=12.4Hz, 2H); 2.30 (d, 
J=14.4Hz, 2H): 2.94 (s, 3H); 
3.14-3.28 (m, 3H); 3.63 (d, 
J=12.4Hz, 2H); 6.04 (si, 2H); 
6.92 (d, J=10.8Hz, 2H); 7.05 
(si, 1H): 7.26 (si. 1H); 7.75-
7.83 (m, 1H) 
3. 350.73 
1. 49% 
2. 2.07 (q, J=12.8Hz. 2H): 
2.31 (d, J=14.4Hz, 2H1; 2.95 
(s, 3H); 3.09 (si, 2H); 3.13-
3.29 (m, 3H); 3.50 (t, 
J-6.4Hz, 2H); 3.63 (d, 
J-11.6Hz, 2H); 4.32 (s, 2H); 
6.96 (d, J-6.8HZ, 1H); 7.05 
(s, 1H); 7.08-7.18 (m, 2H); 
7.21 (d. J=6.8Hz, 1H); 7.31 
(s, 1H); 7.65 (d, J=7.6Hz, 1H) 
3. 361.67 
1. 81% 
2. 2.04-2.19 (m, 1H); 2.35-
2.50 (m, 1H); 2.73-2.86 (m. 
1H); 2.83 (s, 3H); 2.87-3.04 
(m, 2H); 3.25 (dd, J1=3.6Hz. 
J2=15.6Hz, 1H); 3.51-3.64 
(m, 1H); 3,75 (s, 3H); 4.28 (s, 
4H); 6.65 (d, J»8.4Hz, 1H); 
6.80-7.00 (m,3H); 8.06 (d, • 
J~8.8Hz, 1H) 
3. 365.70 
1. 84% 
2. 1.88-2.06 (m, 1H), 2.33 (dl, 
J-11.2Hz, 1H); 2.57-2.67 (m, 
3H); 2.67-2.81 (m, 2H); 2.88 
(dl, J=16.8Hz, 1H); 3.09 (dd, 
J1-4.4Hz, J2=14.8Hz, 1H); 
3.31-3.46 (m, 1H); 3.60 (s, 
3H); 5.95 (s, 2H); 6.55 (d, 
J-8.4Hz, 1H); 6.83 (d, 
J=8.4Hz, 1H); 7.09 (d, 
J=8.4Hz, 1H); 7.61 (s, 1H); 
7.64 (d, J=8.4Hz, 1H); 9.21-
9,45 (si, 2H) 
3. 351.72 

I 2. 2.06-2.28 (m, 1H); 2.31-
i 2.56 (m, 1H); 2.85 (s, 3H); 
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2.93-3.25 (m, 7H); 3.42-3.70 
(m, 2H); 3.82 (s, 3H); 4.42 (s, 
1H); 4.63 (s. 1H); 6.84 (si, 
1H); 7.27-7.53 (m, 3H); 8.14 
(si, 1H) 
3. 376.78 

1. 74% 
2. 1.89-2.09 (rri, 1H); 2.18-
2.37 (m, 1H); 2.60-2.75 {m, 
4H); 2.76-2.95 (m,2H); 2.99-

: 3.16 (m, 1H); 3.37-3.57 (m, 
I 1H); 3.67 (s, 3H); 4.01 (s, 
I 1H); 6.59 (d, J=8.4Hz,1H); 
| 7.51 (dd, J1=2.0Hz, 
i J2=8.8Hz, 1H); 7.62 (t, 
: J=8.4Hz, 2H); 8.96 (d, 
i J~2.0Hz. 1H); 9.14 (s, 1H) 
' 3. 361.71 
1, 99% 
2. 1.88-2.02 (m, 1H); 2.08 (s. 
3H); 2.32 (d,J=13.2Hz, 1H); 
2.65 (t, J--5.2Hz, 3H); 2.68-
.2.96 (m, 3H); 3.11 (dd, 
J1 =5.2Hz, J2=15.2Hz, 1H); 
3.37-3.47 (m,1H); 3.62 (s, 
3H}; 3.82 (s, 3H); 6.57 (d, 
j-8.SHz, 1H); 6.98 (d, 
J=8.4Hz, 1H); 7.03 (del, 
J1--2.0Hz, J2=8.0Hz, 1H); 
7.64 (d, J=8.4Hz, 1H); 7.86 
(d, J"2.0H 
(rn, 2H) 

1H); 8.89-8.08 

3. 351 3 
1. 74% 
3. 391.76 

Analytical data as described 
for the corresponding 
preparative example 

not included in the claims 
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164 195 O 2 H 
^ N-\ 

H ' ^ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

165 196 

H \ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

166 197 

|i| ̂ s|\| N 
Fl ^ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

167 198 

N ^ 
H ' \ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

N ^ 
H ' \ 

Free base 
168 199 

O'^ N '""3^ N 
H H -• 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

168 200 f \ 

H ^ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

f \ 

H ^ 
Free base 

170 201 O 

^"0 yT) 
tj ^ \ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 
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i/05< 

171 202 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

172 235 

/ H \ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

173 237 
|^V^7 

H ^ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

|^V^7 
H ^ 

Free base 
174 238 

/ N X N X 
H ^ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

175 239 

/ H \ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

/ H \ 
Free base 

176 240 

\ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

177 241 

0 ^ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

242 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

179 243 

Free base 

Analytical data as described 
for the corresponding 
preparative example 
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244 r~Y 
YXM YVy 

\ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

181 245 \ it r"8^ crvrrP 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

182 246 H f~S& 

A'YYV o MeN^ V 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

183 247 r—so2 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

184 .248 r—S02 H / 4 

rYYYV/ 
WW -N 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

185 1 249 

H 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

not included in the claims 

T87 

"l88~~ 

j 

250 <°Y1 rV 
H 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

not Included in the claims 

T87 

"l88~~ 

j 

251 

I i 
i 1 

Free base 

Analytical data as described 
forth© corresponding 
preparative example 

not included in the claims 

T87 

"l88~~ 

j 

252 

^~o nY Wl,AvS 
| ) 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

not included in the claims 
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189 253 A 
N 

Yo YA° 
H 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

not included in the claims 

1 

190 254 

0 
H 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

not included in the claims 

191 141 

M ^ H h 
192 234 D D 

n_V ^ \ 
0 

r°ri jfT^ 
N N N. 
H V 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

193 233 xo 
?fo r\ YY_/ 

¥ANAN^-N 
H \ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

194 301 
M 

f™8 ! ( 

Free base 

Analytical data as described 
for the corresponding 
preparative example 
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195 327 

^ N 
rl 

196 324 
fs]— y—NMe p p 
Pppl p ) 

H H v 

197 325 /—MMe p 
rVl rvi 

198 205 \ 
0 

rVi CrO 
\3V4N/'^/-N 

H \ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

193 227 COOEt 

r\ 

c^X w 
Me 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

200 326 / 
K ! 

9 
<'XJL JJX> 
/ H H 
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201 236 

H \ 
Free base 

Analytical data as described 
for the corresponding 
preparative example 

202 334 rNH 

70. 0p 
H \ 

Free base 

Analytical data as described 
for the corresponding 
preparative example 

203 232 / 

0 
r°n #0~O 
00^"^ N ̂  N N, 

H \ 

The titie compound from Preparative Example 203 (0.032 g, 0,093 mmo!) was dissolved in 

methanol (2 ml) and concentrated aqueous hydrogen chloride solution was added. The clear 

10 solution was frozen in liquid nitrogen and the solvents were evaporated using a freeze-dryer to 

afford the title compound as an off-white solid (0.029 g, 81 %). 

1H-NMR (400 MHz, DMSO-dB/D20): 5 = 1.79-1.87 (m, 1H), 2.02-2.08 (m, 1H), 2.46-2.50 (m, 

1H), 2.63-2.77 (m, 2H), 2.88 (dd, 1H), 3.26 (s, 3H), 3.55 (s, 2H), 3.60-3.65 (m, 1H), 6.50 (d, 1H), 

15 7.22-7.40 (m, 2H), 7.62 (d, 1H), 8.10 (ddd, 1H) 

[VIS (ESI); m/z ~ 344.77 (MH+) 
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EXAMPLE 205 

The same procedure as described for Example 204 was applied, except using the title 

compound from Preparative Example 204. 

0 Yield: 78 % 
1H-NMR (400 MHz, DMS0-d6/D20): 8 = 1.80-1.86 (m, 1H), 2.03-2.10 (m, 1H), 2.45-2.51 (m, 

1H), 2.65-2.76 (m, 2H), 2.88 (eld, 1H), 3.3Q (s, 3H), 3.55 (s, 3H), 3.61-3.66 (m, 1H), 5.90 (s, 2H), 

6.46 (d, 1H). 6.81 (d, 1H), 7.04 (dd, 1h), 7.57-7.61 (m, 2H) 

MS (ESI); m/z = 352.69 (MH+) 

20 Step A 

To a solution of the title compound from preparative example 332 (0.070 g, 0.223 mmoi) In 

methanol (Volume: 4 mi) was added formaldehyde solution (0.020 ml, 0.246 mmol). The 

reaction mixture was stirred at room temperature for 30min then sodium triacetoxyborohydride 

(0.0568 g, 0.268 mmol) was added portionwise. The resulting mixture was stirred at room 

25 temperature for 12h. Imi of HCI 1.2M in water was added. After 5min stirring at room 

temperature, the solution was poured into a mixture of water, saturated Na2C03 and brine. An 

extraction was performed with ethyl acetate 3 times. The organic layers were collected, dried 

over Na2SCXj, filtered and concentrated to dryness. The crude product was purified by flash 

293 



WO 2011/128455 PCT/EP2011/056068 

chromatography in DCM/MeOH 98:2 to 90:10. The product was dissolved in DCM and HCi in 

ether was slowly added in order to from the corresponding HCI salt. The solvent was 

concentrated to dryness and the solid was dried under vacuum to afford the expected 

compound as a purple solid (0.028 g, 34%). 

5 
1H-NMR (400 MHz, MeOD): 5= 3.07 (s, 3H); 3.14-3.23 (m, 2H); 3.47-3.60 (m, 1H); 3.66 (s, 3H); 

3.77-3.91 (m, 1H); 4.28 (d, J=14.0Hz, 1H); 4.63 (d, J=14.0Hz, 1H); 6.70 (si, 1H); 6.79 (si, 1H); 

6.94-7.10 (m, 2H); 7.23 (si, 1H); 7.35 (d, J^8.8Hz, 1H) 

MS (ESI); m/z = 328.71 (MH+) 

10 

EXAMPLE 207 

Step A 

15 To a mixture of the title compound from preparative example 334 (0.036 g, 0.107 mmol), the title 

compound from preparative example 54 (0.0281 mg, 0.107 mmol) and potassium carbonate 

(0.0297 mg, 0.215 mmol) was added tetrahydrofuran (Ratio: 1.000, Volume: 2 ml), then 

acetonitrile (Ratio: 1.000, Volume: 2.000 ml). The resulting mixture was stirred at room 

temperature for 2h. The reaction mixture was concentrated to dryness. The residue was purified 

20 by flash chromatography in DCM/MeOH 0% to 10%. The product was dissolved in DCM and 

HCI in ether was added. The slurry was concentrated to dryness. The residue was dissolved in 

a few drops of MeOH and ethyl acetate was added in order to induce precipitation. The slurry 

was concentrated to dryness to afford the expected compound as a beige solid (Q.020g, 37%). 

25 1H~NMR (400 MHz, DMSO): 6= 1.73-1.87 (m, 2H); 1.88-2.02 (m, 2H); 3,00 (s, 3H); 3.06-3.17 

(m, 2H); 3.21 (t, J=7.6Hz, 2H); 3.24-3.35 (m, 2H); 3.38-3.51 (m, 1H); 3.56 (s, 3H); 3.69-3.84 (m, 

1H); 4.12-4.30 (m, 5H); 4.56 (d, J~13.6Hz, 1H); 6.52-6.62 (m, 2H); 6.68-6.83 (m, 2H); 7.01 (si, 

1H); 7.26-7.36 (m, 1H); 10.62 (si, NH) 

MS (ESI); m/z = 470.68 (MH+) 

30 

EXAMPLES 208 TO 210 
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The title compounds were prepared according to the procedure described in the Example 207 

using the iodo-derivative as indicated in the Table below. 

Example Compound 

Preparative 

Example 

Iodo-
derivative 

Product 

1. Yield 
2. 1H-NMR 

(DMS0~d6/D20) 
3. MH+ (ESI) 
_____ 

2. 1.77 (quint, J=7.6Hz, 
2H); 1.94 (quint, 
J=7.6Hz, 2H); 2.64 (t, 
J-7.2Hz, 2H); 2.78-
2.85 (m, 2H); 2.85-2.92 
(m, 5H); 3.06 (dd, 
J1=7.2Hz, J2=7.6Hz, 
2H); 3.60 (s, 3H); 3.63 
(s, 2H); 6.44-6.54 (m, 
1H); 6.63 (ddd. 
J1--2.8Hz, J2=6.8Hz, 
J3=12.8Hz, 1H); 6.86-
6.99 (m, 2H}; 7.13 (si, 
114); 7.19 (d, J-8.4Hz, 
1H) 
3. 448.69 
l740%~ 
2. 1.68-1.82 (rn, 2H); 
1.84-1.97 (m, 2H); 2.63 
(t, J=6.8hz, 2H); 2.75-
2.83 (m, 2H); 2.83-2.91 
(m, 5H); 3.04 (t, 
J=8.0Hz, 2H); 3.55 (s, 
314); 3.62 (s,2H);4.10~ 
4.25 (rn, 4H); 6.42 (dd, 
Ji=2.8Hz, J2~8.8Hz, 
1H); 6.48 (d, J=2.8Hz, 
114); 6.70 (d, J=8.4Hz, 
1H); 6.88 (dd, 
J1 -1.6Hz, J2-8.4Hz, 
1H); 7.07 (d, J=1.6hz, 
1H);7.13(d, J=8.4Hz, 
1H) 
3. 470.72 
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.—NIH 

Fxx XXvJ 
SO,Me 

1. 42% 
2. 1.79 (quint, J=7.2Hz, 
2H); 1.94 (quint, 
J=7.2Hz, 2H); 2.66 (t, 
J=7.2Hz, 2H); 2.77-
2.85 (m, 2H); 2.85-2.94 
(m, 5H); 3.07 (dd, 
J1 "7.2Hz, J2=7.6Hz, 
2H); 3.54 (s, 3H); 3.68 
(s, 2H); 6.54-6.62 (m, 
1H); 6.74 (ddd, 
J1-2.8Hz, J2-6.8Hz„ 
J3~12.8Hz, 1H); 6.82 
(d, J=8.4Hz, 1H); 6.91-
7.02 (m, 2H); 7.30 (d, 
J-8-OHz, 1H) 
3. 448.66 

EXAMPLES 211 TO 218: 

if one were to treat the title compounds from the Preparative Examples with the iodo-derivatives 

as described in the Example 207, one wouid obtain the desired Examples as indicated in the 

Table below. 

10 

Example Compound 

Preparative 

Example 

lodo-derivative Product 

211 H r~NK 

Wtsf 
i j—SC'jM& 

K^^S02Me | N) 
1 
| ' \ 

212 

OCAJP 
,— SO-Ato 

r-J 

H r\ 

frVYYw 
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1Q TO -???• 

If one were to treat the title compounds from the Preparative Examples with the vinylsulfone 

5 derivatives according to Ref. W02008/150799, one would obtain the desired title compounds as 

indicated in the table below. 

3 

Example Compound 

Preparative 
vinyisulfone-derivative Product 
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Example 

H WC vvrviz (AN 
\ 

%^SO;;MC-

30jiv'i& 

FyrMrAj 
P-V AAA 

2.20 i H r-NH 
r°YVYrP • \ SO,Me 

fJ " 

OcrAP 
22.1 ccyxp 

SO?Wle 
J r 

,—N 

rV^ rvO 
222 ,—NH 

rrw 
FA^,AAw <*s^SO?Me 

SOjMe 

Fr\ rrO 
n \ 

Compounds of the present invention having one or more optically active carbons can exist as 

racemafes and racemic mixtures, diasteromeric mixtures and individual diasteromers, 

enantiomeric mixtures and single enantiomers, tautorners, atropisomers and rotamers, with ail 

5 isomeric forms being included in the present invention. Compounds described in this invention 

containing oiefinic double bonds include both E and Z geometric isomers. Also included in this 

invention are all salt forms, polymorphs, hydrates and solvates. All of the above-mentioned 

compounds are included within the scope of the invention. 

10 

Determination of inhibition of AB1 -42 aggregation 

The capacity of the example compounds of the invention to inhibit the aggregation of Abl-42. 

peptide was determined by using the thioflavin T spectrofluorescence assay (ThT-assay) as 

15 described below. 

Preparation of AB peptide film 
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AjM-42 iyophilized powder (Bachem) was reconstituted in hexafiuoroisopropanol (HFtP) to 1 

mM. The peptide solution was sonicated for 15 min at room temperature, agitated overnight, 

and aiiquots were made into non-siliconized microcentrifuge tubes. The HFIP was then 

evaporated under a stream of argon. The resulting peptide film was dried under vacuum for 10 

5 min, tightly sealed and stored at -80°C until used. 

inhibition of A/Jaggregation measurement'!-42 

To assay the small molecule-mediated inhibition of A[31-42 aggregation, the small molecules 

10 from the examples were dissolved previous to each experiment in anhydrous dimethyl sulfoxide 

(DMSO, Sigma-Aldrich) to reach a concentration of 7.4 mM. A[3t-42 peptide film was dissolved 

in DMSO to reach 400 u.M. An Assay solution in PBS was prepared in non-siliconized incubation 

tubes to reach the following concentrations: 330 pM small molecule, 33 pM Apl-42, 10 pivi 

thioflavin T (ThT), and 12.8% DMSO. Therefore, the final molar ratio of small molecule to A(f1-

15 42. was 10:1. A positive control without a small molecule was prepared to measure maximum 

RFU. A negative control without Ap 1 -42 was prepared for each smaii molecule. The 3-amino-

pyrazoie trimer (Rzepecki et. ai. Synthesis 2003, 1815) was tested as a reference compound in 

all assays to ascertain reproducibility between independent experiments. The solutions were 

then incubated for 24 hrs at 37°C, and the spectrofluorescence (relative fluorescence units; 

20 RFU) were read in six replicates in black 384-well assay plates (Perkin-Elmer) on a Perkin-

Elimer FiuoroCount spectrofluorometer. The inhibition of aggregation is expressed as mean % 

inhibition ± 1 standard deviation (SD) according to the following equation: 

% inhibition = fgFU of positive control - RFU of negative control) - fRFU of sample with AB1-42 -- RFU of sample without AR1-42) x 100 

2: (RFU of positive controi - RFU of negative control) 

The following example compounds were measured: 

Table 10 

Example Inhibition at 330 pM 
f%1 

1 rW^j! F^Tr''A\ 
ar» c i ̂ c 
U3.J J. 

L>. ^ JL.,/ 
jx« r s 
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159 \ 
NH 

/ H \ 

91.9 ±1.6 

160 

H x 

96.3 ± 0.3 

: 

1 / 
N 

H ^ 

94.5 ±3.1 

163 

ij N 

32.7 ± 0.9 j 
i : 

164 .. 7COCH, 
OW J 

^ N N N 
H \ 

69.4 ± 2.7 

165 O /~A 
P^NP^N^ 

78.1 ± 0.2 

166 

7L
__

4 
\
 

i 
2J

:X / 

p
 

Ssg
.—^ 

/ 

NIN dsn - jC. 

167 o N PP 
W N ̂  

88.9 ± 2.6 
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180 

\ 

50.2 ± 0.9 

181 Q "C%
 

W
j 56.6 + 4.3 

182 66.1 ± 6.9 

183 H 

F^fsT 

42.3 ± 3.1 

1 
N 

^•rwO^ ^X-X-N 
o^J 

41.3 ± 1.1 

185 

H 

55.2 x 6.0 

Not included in the 

claims 

186 

H * F 

66.5 ± 2.4 

Mot included in the 

claims 

1ST 

<°XP XX°> 
H 

82.2 ± 6.0 

Not included in the 

claims 

188 
X""0 

WW fr"^ o-J-wSf''jw3 
H 

83.3 ± 6.0 

Not included in the 

claims 

I 
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T; 

inhiuiiiori of Aj3l-4-2 aQyreCjStion of prsformsd Aj31-42 fibers by the molecules. Results are 

expressed as mean +/- standard deviation of two independent experiments. 
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inhibition of A[M-42 aggregation of preformed A(41-42 fibers could not be determined for 

examples 5 and 7 due to very strong autofluorescence. 

5 Example 211: Effect of ACf-636 on plaque formation of hAPPSL transgenic mice 

The objective of this study was the assessment of the properties of the ACI636 regarding 

inhibition of plaque formation and disaggregation of existing plaques. 

10 

211.1 Methods 

Transgenic (Tg) mice over-expressing human amyloid protein (hAPP) are suitable models to 

study the influence of drugs on amyloid production, sequestration, and deposition. For the 

15 study, mice over-expressing the 751 amino acid form of hAPP with London (V717I) and 

Swedish (KM670/671NL) mutations under the control of the murine Thy-1 promoter (hAPPSL 

mice) were used. The hAPPSL mice show an age-dependent increase of the (3-amyfoid 

peptides (Aj3) and develop plaques consisting of amyloid depositions in early age (starting at 4 -

6 months). Severity of the brain pathology correlates with increasing age and behavioral deficits. 

20 Starting at 13 to 14 months of age, female hAPPSL Tg mice were treated once daily by gavage 

•with 10 mg/Kg of ACI-636 as described in the following table: 

Group IVIouse 
strain 

n Genotype T.I Application 
route 

Treatment 
period 

Age at 
start 

Tissue 
sampling 

A 
hAPPSL 
Tg mice 

10 Tg PBS Once daily 
lOrng/kg/day 
p.o. 

14 days 
13 to 14 
months 

Blood 
(plasma), 
brain 

B 

hAPPSL 
Tg mice 

10 Tg ACI636 

Once daily 
lOrng/kg/day 
p.o. 14 days 

13 to 14 
months Blood 

(plasma), 
brain 

At the end of the treatment period, animals were sacrificed and blood (plasma) and brains were 

25 collected. The effects of ACi-636 on AJ3 levels (AJ338, A[540, Aj342) in four different brain 

homogenate fractions (TBS, Triton X-100, SDS and FA) were measured with an Ap-kit from 

Mesoscale Discovery. Furthermore, amyloid depositions were determined immunohisto-

chemically in brain sampled detected by 6E10 antibody. A{3 levels were evaluated in 

comparison to a peptide standard as pg/mg wet brain weigth. 
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211.2 Results 

5 Overall, animals receiving ACi-636 for 14 days showed a tendency toward increased soluble Ap 

levels (TBS and Triton X-100 fractions) but decreased insoluble Ap levels (SDS and FA 

fractions) compared to the PBS treated animals. The effect of treatment of the animals with ACI-

636 as compared to vehicle (PETS) is referred as "treatment induced difference". The 

quantification of cortical (a and b) and hippocampai (c and d) 6E10 immunofluorescence is 

10 shown in Figure 1. The effect of treatment to female mice treated for 14 days affects number 

and total area of plaques (note: minimum object size > 150 pm2). Abbreviations: Vehicle (A); 

ACI-636 10 mg/kg/day (B). 

Compared to vehicle, treatment with ACI636 consistently reduced plaque load in female Tg 

15 mice after 14 days of treatment. 

211.3 Conclusions 

Animals receiving AC1636 for 14 days showed a tendency towards increased soluble A(3 levels 

20 (TBS and Triton X-100 fractions) but decreased insoluble Ap levels (SDS and FA fractions) 

compared to the vehicle treated animals. ACI636 selectively reduced amyloid burden in female 

hAPP751SL transgenic mice, if administered for 14 days, in both extracellular plaque load and 

total amyloid burden, including intracellular amyloid. The effect was more pronounced in the 

cortex than in the hippocampus. 

25 

Example 212: Effect of ACI-636 on the behavior of APPV171! transgenic mice 

The objective of this study was to determine the efficacy of ACI-636 in a mouse model of 

30 Alzheimer's disease. The influence of treatment on memory capacity was assessed by the 

space recognition test (SRT) 

212.1 Methods 
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212.1.1 Space recognition test (SRI) 

The novel object recognition test (ORT) Is an in vivo test for investigation of effects of a test 

5 substance on memory in rodents (mice, rats). This test was introduced to measure non spatial 

memory in rodents by their ability to recognize a novel object in an otherwise familiar 

environment (Ennaceur, A. and Delacour, J. Behav. Brain Res. 1988, 31, 47-59). The test gives 

information on short-term or long term memory, a promnesic or amnesic effect of a test 

substance and exploratory behavior, which is related to attention. In the learning phase of the 

10 test, the animal is confronted with two identical objects, placed in an open field, in order to get 

familiarized with the objects. In the retention (memory) phase, the animal is exposed to two 

dissimilar objects placed in the open field: one familiar object, used in the learning phase, and 

one novel object, in the retention phase, the time spent exploring each of the objects is 

measured. Exploration of an object is defined as time spent with the head oriented towards and 

15 within 2 centimeters of the object. Non-amnesic animals will spend more time exploring the 

novel object than the familiar one. In order to increase the challenge for the animals the ORT 

test was modified to include a spatial memory component (space recognition test (SRT)) using 

two identical objects. In the SRT-setting one object remains in the retention phase at the same 

place as before in the learning phase while the other object is placed at a different position. A 

20 total of 24 female ARPV171I transgenic mice (10 months old) were treated by gavage once 

daily (12 mice treated with ACI-636; 10 mg/kg)) and with PRS (12 mice treated). The SRT-test 

was performed after 21 days of treatment in a grey polypropylene maze (circular open field, 

diameter 40 cm, height 32.4 cm) using two different objects (1 cube of lego (2.9 cm x 5.8 cm) 

and a black glass bottle (5.3 cm x 5.3 cm)). The experiment was designed as followed: 

25 

Day 1: 

-- Habituation to the apparatus (10 minutes) for each animal without object. 

Day 2: 

30 - Learning session: two identical objects (cube of lego or black glass bottle) were 

presented (10 minutes) on one side of the maze. 

Retention test (3 hours post learning): one of the identical objects was moved to the 

opposite side of the maze and was presented (10 minutes). 
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212.2 Results 

in Figures 2A and 2B, APPV171I transgenic mice that had been treated with PBS and AC1-636 

have been analysed. The statistical analysis of Recognition Index (Rl) for duration and 

5 frequency (Figures 2A and 2B) using a paired t-test analysis showed a significant difference 

between APPV171! transgenic mice that had been treated with PBS and AC!-636 (p < 0.05). 

212.3 Conclusions 

10 in the space recognition test (SRT), APPV171! transgenic mice treated with ACI-636 spent 

more time exploring the moved object than the familiar object compared to APPV171! 

transgenic mice treated with vehicle (PBS) demonstrating an effect of ACI-636 on short term 

memory retention with the space recognition test. 

15 

Example 213: Preparation of compound 213a and 213b (enanfiorners of compound 26): 

Chirai separation 

213.1 Objective and Design of the Study 

20 

The objective of this study was to. separate and characterize the two enantiomers of compound 

26. 

213.2 Methods 

25 

Separation of the Boc-protected precursor of compound 26 (/V2"(3)4-diflumrophenyl)-A/6,9-

dimethyl-6,7,8,9-tetrahydro-5H-pyrido[2,3-/b]indole-2,6-diamine hydrogenchioride; racernate) by 

HPLC using a chirai phase 
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\ 
NBoc 

chiral HPLC 

. ̂  . A 
F - N N 

Racemate 

N N 
H ^ 

Enantiomer 

2 M HC1, Et20 

CH2CS2 

Eariy (+}-hnantiomer 
Compound 26a 

Late Enantiomer Late (-)-Enantiomer 
Compound 25b 

The enantiomers of the Boc-protected precursor of compound 26 (0.110 g, racemate) were 

5 separated. A total of 0.040 g of the early enantiomer and 0.033 g of the late enantiomer were 

obtained. Each enantiomer contained < 1 % of the other enantiomer as judged by chiral HPLC. 

Chiral HPLC conditions 

Chiraipak IA, 4.6 x 250 mm, 5 pm 

10 * Mobile phase; n-heptane/iso-propanol (95:5) 

Flow rate: 1 mL/min 

Wavelength; 254 nm 

15 Figure 3 shows the separation of Boc-protected precursor of compound 26 by chiral HPLC 

Rt (early enantiomer): 22.7 Min 

Rt (late enantiomer): 31.6 Min 

Figure 4 shows the early enantiomer after separation, while Figure 5 shows the late enantiomer 

20 after separation. 

£. U.J ricpaiouuii yi 11 n cu Cuiiipyuuus 
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Ali reagents and solvents were obtained from commercial sources and used without further 

purification. Proton (1H) spectra were recorded on a 400 MHz NMR spectrometer in deuterated 

solvents. Mass spectra (MS) were recorded on a Finnigan MAT TSQ 7000 spectrometer. 

Optical rotation of the enantiomers was recorded in methanol on a JASCO polarimeter at 25 °C 

5 using a wavelength of 589 nm. 

213.3.1 Preparation of compound 213a 

10 The early enantiomer after HPLC separation (0.039 g, 0.088 mrno!) was dissolved in 

dichioromethane (1.2 ml) and treated with a 2 M solution of hydrogen chloride (1.2 ml) in 

diethylether. The mixture was stirred at room temperature overnight and the precipitate was 

collected by filtration. The solids were washed with diethylether (5 ml) and dried under reduced 

pressure to afford the title compound as an off white solid (0.029 g, 88 %). 

15 
1H-NMR (400 MHz, DMSO-d6/D20): 5 - 1.90-2.02 (m, 1H), 2.27-2.36 (m, 1H), 2.65-2.73 (m, 

4H). 2.75-2.94 (m, 2H), 3.10-3.18 (m, 1H), 3.42-3.48 (rn, 1H), 3.63 (s, 3H), 6.60 (d, 1H), 7.25-

7.33 (m,1 H), 7.36-7.42 (m, 1H), 7.70 (d, 1H), 8.14-8.20 (m, 1H) 

MS (ESi); m/z = 343.70 (MH+) 

20 [a]25 = + 45,4° (c 0.066, MeOH) 

213.3.2 Preparation of compound 213b 

25 The late enantiomer after HPLC separation (0.022 g, 0.05 mmol) was dissolved in 

dichioromethane (1 mL) and treated with a 2 M solution of hydrogen chloride (1 ml) in 

diethylether. The mixture was stirred at room temperature overnight and the precipitate was 

collected by filtration. The solids were washed with diethylether (5 mL) and dried under reduced 

pressure to afford the title compound as an off white solid (0.013 g5 71 %). 

30 
1H-NMR (400 MHz, DMSO-d0/D2O): 6 - 1.90-1.98 (m, 1B), 2.26-2.33 (m, 1H), 2.62-2.72 (m, 

4H), 2.77-2.93 (m, 2H), 3.10-3.16 (m, 1H), 3.40-3.47 (m, 1H), 3.62 (s, 3H), 6.58 (d, 1H), 7.25-

7.33 (m, 1H), 7.36-7.41 (m, 1H), 7.70 (d, 1H), 8.11-8.18 (m, 1H) 

MS (ESI); m/z = 343.68 (MH+) 
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[a]25 - - 37.5° (c 0.064, MeOH) 

213.4 Conclusions 

5 

The racemic Boc-protectecJ precursor of compound 26 was successfully separated info its two 

enantiomers. Cleavage of the protecting group of the early eluting enantiomers yielded (+)-

enantiomer compound 213a; while the late eluting enantiomer yielded (-)-enantiomer compound 

213b. 

10 

Preparative Example 336: Preparation of single enantiomers of ferf-buty!-(2~biromo-9-

methy!-6,7,8,9-tetrahydro-5H-pyrido[2,3-jb]indo)-6-yl)methyi)carbamate by separation of 

diastereomers 

15 

336.1 Objective and Design of the Study 

The aim of this study was to develop a method for preparation of single enantiomers of tert-

butyl-(2-brorno~9-iTiethyi-6,7,8,9-ietrahydro-5r/-pyrido[213-b]indol-6-y!)iTiethyi)carbamate via 

20 separation of diastereomers. 

342.2 Methods 

336.2.1 Principle of enantiomers separation 

25 

The racemic compound was reacted with an optically active reagent L (amino acid-derivative) to 

yield a mixture of diastereomers (RL and St.) which was separated by chromatography. The 

chiral reagent was subsequently removed by acidic treatment to generate the enatiomerically 

enriched building biock. 

30 

Synthesis scheme for the preparation of enantiomsricaliy enriched (fe/T"butyl-(2-bromo-

9-methy!-6,7,8,9-tetrahyciro-5H~pyrido[2,3-b3indo[-6-yi)-methyl)carbamaf.e 
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\ 
NBoc NH 

Br N 

1.2M HCi,£t?0 

2. NaOH 

Step A 

A 

\ 

. N O, 

Br-
>_> 1 

separation 

by FC on siiica 

Step C 

WO, 

0,-

OH H NO-

HBTU, TEA, DMF 

Step B 

early + late diasiereomors 

1. AcOH / HCi > 
2. NaOH 

Step D 

.-NO, 

Br- NO, 
M—!i 

N / 

Br H 

mixture of 2 diastereorners 

BocjO, TEA.THF rV\ 
-A 

Br N Step E 

early + late snantiomers 

?paration trophenvi 

To a mixture of L-phenyialanine (8.88 g, 53.7 mmol) and 1-fluoro-2,4-dinitrobenzene (3.24 mi, 

.26.9 mmol) was added triethyiamine (7.86 ml, 56.4 mmol). The resulting mixture was warmed 

using a Biotage Initiator microwave to 100 °C for 4 rnin. The solid was diluted with MeOH and 

the slurry was dropped into distilled water. Dichtoromethane was added to the slurry and the 

10 organic phase was separated. The organic phase was further extracted with 1.2 M hydrogen 

chloride solution and brine. The organic phase was dried over Na2S04, filtered and the solvents 

were evaporated. The residue was diluted with dichiormethane and the slurry was filtered. The 

precipitate was then washed with a small amount of dichiormethane. The combined filtrates 

were evaporated and the residue was purified by flash chromatography using a 

15 dichioromethane/methano! gradient (0% to 5%) to afford the title compound. 

MS ESi MeOH (Neg): 329.96 (M-H) I 375.99 (M+FA-H) / 661.13 (2M-H) / 992.32 (3M-H) 

20 

25 

Step A 

To a solution of racemic ferf-buty!-(2-bromo-9-methyl-6,7,8.9-tetrahydro-5H-pyrido[2I3-b]indol-6-

y!)methy!)carbamate (0.9 g, 2.2.8 mmol) in 20 mi of dichioromethane, 11.34 ml (22.8 mmol) of a 

.2 M solution of hydrogen chloride in diethylether were added and the reaction mixture was 

stirred at room temperature for 12 h. After dilution with dichioromethane, the solution was 

basified with aqueous sodium hydroxide solution until pH 13-14. The organic phase was 
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separated and the aqueous phase was extracted with dichioromethane (4 x 100 mL). The 

combined organic phase was dried over Na2S04, filtered and the solvent was removed to afford 

the title compound as a brownish oil. 

5 Step B 

The crude title compound from Step A above (2.28 mmol) was dissolved in A/,A/'~ 

dimethylformamide (14 mL). (S)-2-{(2,4-Dinitrophenyl)amino)-3-phenyipropanoic acid (0.944 g, 

2.8x5 mmol) was added, followed by HBTU (1.08 g, 2.85 mmol) and thethyl amine (0.68 mL, 5.01 

10 mmol). The solution was stirred at room temperature for 12 h. The reaction mixture was diluted 

with dichioromethane (500 mL) and washed with water (100 mL). The organic phase was 

separated and the aqueous phase was extracted with dichioromethane (4 x 100 mL). The 

combined organic phase was dried over Na?S04, filtered and the solvent was removed to afford 

the crude product as an orange solid. 

15 
Step C 

Diastereomer separation by Flash Chromatography on silica 

20 The mixture of diastereomers from Step B above was separated using a Biotage Isolera One 

flash chromatography system to yield 0.64 g of early diastereoisomer and 0.7 g of late 

diastereoisomer. 

The following conditions were used: 
25 

Cartridge Loading: 2x50 rng — 500 mg of mixture applied to 100 g HP-Si! SNAP cartridge 

Solvent gradient: EtOAc/ n-Heptane : 30-50% 

The chromatographic separation of the mixture of diasteromers was conducted on silica-gel 

30 (Flow rate: 50m!/min) using an ethylacetate / n-heptane gradient (30/70->60/40). 

1H-NMR data of the early diastereomer (only aromatic region, impurities present in the region 

7.1-7.3 pom) is presented in Figure 11. 
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Vi-NMR (400 MHz, DMSO-d6): 8 = 7.07 (d, 1H), 7.35 (d, 1H), 7.51 (d, 1H), 7.71-7.76 (del, 2H), 

8.21-8.25 (m, 2H), 8.87-8.88 (m, 1H), 9.25-9.33 (dd, 2H). 

1H-MMR data of the late diastereorner (only aromatic region, impurities present in the region 7.1-

5 7.3 ppm) is presented in Figure 12. 

U-NMR (400 MHz, OMSO-d6): 6 = 7.17 (d, 1H), 7.36 (d, 1H), 7.48 (d, 1H), 7.43 (d, 1H), 7.80 (d, 

1H}, 8.14 (dd, 1H), 8.23 (dd, 1H), 8,87 (dd, 1H), 9.32 (t, 2H). 

10 Step D 

The late dlastereoisomer (0.7 g, 1.15 mmoi) from Step C above was dissolved in 18 ml of 

glacial acetic acid and then 18 mL of concentrated hydrochloric acid (36-38%) were added. The 

mixture was heated at 120°C in a sand bath for 5 days. The reaction mixture was cooled at 

15 room temperature and then diluted with 400 mL dichloromethane and basified with 1 M aqueous 

sodium hydroxide solution until pH 13-14. The organic phase was separated and the aqueous 

phase was extracted with dichloromethane (4 x 100 mL). The combined organic phase was 

dried over Na2S04, filtered and the solvent was removed to afford the crude product as a 

brownish oii. 

20 

Step E 

25 
The crude compound from Step D above (1.15 mmoi) was dissolved in tetrahydrofurane (16 

mL) and treated with triethyiarnine (0.176 mL) and di-tert-butyl dicarbonate (0.95 g, 12.4 mmoi). 

The mixture was at room temperature overnight. The solvent was removed and the residue was 

purified using Biotage purification system (EtOAc/n-heptane: 10-40 %) to afford the Boc-

30 protected tricyclic building block derived from the late diastereorner as an off-white solid (0.22 g, 

24 % for 4 steps). 

1H~NMR (400 MHz, DMSO-d6): 5 - 1.41 (s, 9H), 1.91-2.OS (m, 2H), 2.71 (m, 2H), 2.78 (s, 3H), 

2.96-2.83 (m, 2H), 3.62 (s, 3H), 4.25 (br-rn, 1H), 7.17 (d, 1H), 7.78 (d, 1H). 
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The early cSiastereomer was treated as described above (Step D and Step E) to yield the 

corresponding early enantiomer tricyclic building block. 

5 1H-NMR (400 MHz, DMSO-de): 8 = 1.41 (s, 9H), 1.91-2.06 (m, 2H), 2.71 (m, 2H), 2.78 {s, 3H), 

2.96-2.83 (m, 2H), 3.62 (s, 3H), 4.25 (br-m, 1H), 7.17 (d, 1H), 7.78 (d, 1H). 

Preparative Example 337: Preparation of single enantiorners of tert-butyl-{2-bromo-9-

10 methyi-6,7,8,9-tetrahydro-5tf-pyrido[2,3-b]mdol-6-yl)methyl)carbamate by separation of 

cliastereomeric salts 

337/1 Objective and Design of the Study 

15 The aim of this study was to develop a method for the separation of racemic tert-butyl-(2-bromo-

9-methyl-6,7,8,9-tetrahydro-5H-pyridoj213-b]indol-6-yi)methyi)carbamate via diastereomeric 

salts. 

337.2 Methods 

20 

337.2.1 Principle of enantiorners separation 

The racemic compound as free base was reacted with an opticaiiy active acid to yield a mixture 

of diastereomeric salts (R+LT + S+Lj"). Crystallization of the diasteromeric salts with a suitable 

25 solvent and removal of the chiral auxiliary yielded the individual enantiorners. 

Synthesis scheme for the peparation of the individual enantiorners of fe#t-butyl-(2-bromo-

9-methy!-8,7>8!84etrahydro--5H-pyrido[2J3-b3indol-6-y!)methyl)carbamate 
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NBoc 

A- <>-
Br M 

2 M HCI, Et20 
CH2CI2 

MH 

2. NaOH, H20 
CH2CI2 

Slep A 

Br N 

r (R)-(-i-mandelic acid 

HO, ,-COOH 

A' 
{S)-(+)-mandeIic acid 
CHjOH 

Step B 

NH HOu-COOH 

Br A,XXJ 

{/?)-{-)-mandelic acid 
=> maridelate of enantiomer A 
(S)-(+)-mandelic acid 
=> mandelate of enantiomer B 

Step C 
1. NaOH, H20 

CH2CI2 
2. HCi. H20 

HCi 

BocjO, TEA, THF Enantiomer A 

NBoc Step D NH x HCi 

Enantiomer B 

IT>7 
Br N' N 

Enantiomer B 

Step A 

A solution of racemic fcrAbuty!-(2-bromo-9-methyl--6i7,8,9-tetrahydro-5H--pyrido[2,3-b]indol-6-

5 y!)methy!)carbamate (12.48 g, 31.87 mmoi) in 300 ml of dichloromethane was cooled to 0 °C. 

Then 150 mi (300 mmoi) of a solution 2 M solution of hydrogen chloride in diethyiether was 

added at 0 °C. After the addition was completed, the ice-bath was removed and the reaction 

mixture was stirred at room temperature for 16 h. The precipitate was coilected by filtration, 

washed with diethyiether (100 rnL) and air-dried to afford the dl-hydrochloride salt as an off-

10 white solid (11.5 g, quant). To a 250 ml. flask equipped with a magnetic stirrer containing the 

di-hydrochloride salt (3.65 g, 10 mmoi) as a suspension in water (37 ml) was added an 

aqueous solution of sodium hydroxide (1.27 g, 32 mmoi of NaOH in 22 ml water) (addition 

time 1 min). Then the flask containing the sodium hydroxide solution was rinsed with 

additional water (2x3 ml). The resulting white suspension was stirred vigorously for 5 min 

15 before adding dichloromethane (65 rnL). The resulting mixture was stirred vigorously for 5 

min. Organic phase was recovered and the aqueous phase was extracted with 3 x 65 mL 

dichioromethane. The combined organic phases were dried over MgS04 and evaporated 

under vacuum at room temperature to dryness yielding 2.63 g (90 %) of the title compound 

as a yellow solid. 

20 
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Enantiomer separation via diasteromeric salts: 

Step B (Reaction with (S)-(+)-mandelic acid to obtain enantiomer B, Rt - 26.1 Min) 

To a 250 ml flask equipped with a magnetic stirrer containing the titie compound from Step 

A above (5,46 g, 18.6 mrnoi) dissolved in methanol (30 mL) at 35 °C, was added (S)-(+)-

5 mandelic acid (1.35 g, 8.9 mmol) dissolved in methanol (50 mL). The resulting mixture was 

stirred at 35 °C (internal temperature) for 24 h and then filtered through a sintered glass 

funnel. Mother liquors were separated and the resulting white solid was washed with 

methanol at room temperature (3 x 20 mL). The salt was dried under vacuum to afford 2.55 g 

(31 %) of the title compound (enantiomer B and (S)-(+)-mandeiic acid, HPLC 97 % ee) as a 

10 white solid. Mother liquors were evaporated to dryness before adding 0.5 M aqueous sodium 

hydroxide solution (20 mL). The aqueous solution was extracted with dichloromethane (3 x 

10 mL), the combined organic phases were dried over MgS04 and evaporated under vacuum 

at room temperature to afford a yellow-brown paste corresponding to a 7:3 (enantiomer A: 

enantiomer B) mixture of the enantiomers (3.24 g, 59 %). (Reaction of the mother liquors 

15 with (R)-(-)-mandelic acid to obtain enantiomer A, Rt = 24.3 Min) 

To a 100 rnL flask equipped with a magnetic stirrer containing a solution of a 7:3 (enantiomer 

A: enantiomer B) mixture of the enantiomers (3.24 g, 11 mmol) in methanol (30 mL) at 35 °C 

was added (/?)-(-)-mandeiic acid (1.09 g, 7.2 mmol) dissolved in methanol (35 mL). The 

resulting mixture was stirred at an internal temperature of 35 °C for 24 h. The crystallized 

20 solid was filtered through a sintered glass funnel, washed with methanol at room temperature 

(3 x 16 mL) and dried under vacuum to afford 3.08 g (63 %) of the title compound 

(enantiomer A and (/?)-(-}-mandeiic acid, HPLC 97 % ee) as a white solid. 

Step C 

25 Formation of the dihydrochloride of enantiomer A from the corresponding mandelate 

To a 250 mL flask equipped with a magnetic stirrer containing the mandelate sail of 

enantiomer A (3.08 g, 6.9 rrimoi) was added 1 M sodium hydroxide solution (30 mL) and 

dichloromethane (60 mL). After 5 min of vigorous stirring, the organic phase was recovered 

arid the aqueous phase was extracted with dichloromethane (2 x 60 mL). The combined 

30 organic phases were washed with brine (30 mL), dried over MgS04 and evaporated to 

dryness at room temperature. The resulting brown-yellow paste was dissolved in 1 M 

aqueous hydrogen chloride solution (50 mL) and trie solvent was evaporated to dryness to 

afford a white solid. When this solid was dried under high vacuum at 25 °C until constant 

weight, it melted and re-crystaliized to afford the title compound as a yellow solid (1.97 g, 78 
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%, HPLC 97.8 % ee). 

Formation of the dihydrochloride of enantiomer B from the corresponding mandelate 

To a 100 mL flask equipped with a magnetic stirrer containing the rnandeiate salt of 

5 enantiomer B (2.1 g, 4.7 mmol) was added 1 M sodium hydroxide solution (20 ml.) and 

dichioromethane (40 mL). After 5 min of vigorous stirring, the organic phase was recovered 

and the aqueous phase was extracted with dichioromethane (2 x 40 mL). The combined 

organic phases were washed with brine (20 mL), dried over MgSCL and evaporated to 

dryness at room temperature. The resulting brown-yellow paste was dissolved in 1 M 

10 aqueous hydrogen chloride solution (30 rnl) and the solvent was evaporated to dryness to 

afford a white solid. When this solid was dried under high vacuum at 25 °C until constant 

weight, it melted and re-crystallized afford the title compound as a yellow solid (1.57 g,. 9.1 %,. 

HPLC 97.7 % ee). 

15 Chirai HPLC conditions: 

Sample: 2 mg eq. base/ml. in n-heptane/(ethano!~0.2 % DBA) (90:10) 

Column: Chiracel AD-H 

Solvent: n-heptane/(ethano!-0.2 % DEA) (80:10) 

Injection volume: 5 uL 

20 

Figure 6 shows the racemic mixture (di-hydrochloric acid salts) before crystallization 

R, (early eiufing enantiomer A): 24.3 Min 

Rt (late eluting enantiomer B): 26.1 Msn 

25 Figure 7 shows the early eluting enantiomer A (di-hydrochloric acid salt) after crystallization 

Figure 8 shows the late eluting enantiomer B (di-hydrochloric acid salt) after crystallization 

Step D 

30 Boc-protection of early eluting enantiomer A 

2-Brorno-A/6,9~dimethyi--6I7,8,9-tetrahydro-5H-pyrido[2,3-5]indol-6-amine di-hydrochloride 

(0.94 g 2.56 mmol; enantiomer A) was dissolved in tetrahydrofuran (50 mL) and treated with 

triethylamine (1.95 mL, 13.9 mmol) and di-ferf-butyl dicarbonate (1.8 g, 8.55 mmol). The 

mixture was stirred at room temperature overnight. The solvent was removed and the 
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residue was purified using a Biotage Isolera One purification system employing an ethyl 

acetate/n-heptane gradient (5/95 to 30/70) to afford the title compound (enantiomer A) as an 

off-white solid (0.969 g, 96 %). 
1H-NMR (400 MHz, DMSO-d6): 5 = 1.41 (s, 9H), 1.91-2.06 (m, 2H), 2.71 (m, 2H), 2.78 (s, 3H), 

5 2.96-2.83 (m, 2H), 3.62 (s, 3H), 4.25 (br-m, 1H), 7.17 (d, 1H), 7.78 (d, 1H). 
1H~NMR (400 MHz, CDCI3): 5 = 1.60 (s, 9H), 2.10-2.23 (m, 2H), 2.82-3.01 (m, 7H), 3.81 (s, 3H), 

4.38-4.64 (br-m, 1H), 7.25 (d, 1H), 7.67 (d, 1H). 

Boc-protection of late eiuting enantiomer B 

10 The late eiuting enantiomer B was treated as described above (Step C and Step D) to yield the 

corresponding Boc-protected tricyclic building block. 
1H-NMR (400 MHz, DMSO~d6): 5 = 1.41 (s, 9H), 1.91-2.06 (m, 2H), 2.71 (m, 2H), 2.78 (s, 3H), 

2.96-2.83 (m, 2H), 3.62 (s, 3H), 4.25 (br-m, 1H), 7.17 (d, IN), 7.78 (d, 1H). 

15 337.3 Conclusions 

Enantiornerically pure building blocks were prepared via separation of the racemic mixture via 

crystallization of diastereomeric salts. The purity of the individual enantiomeric building blocks 

was 97.8 % ee for enantiomer A and 97.7 % ee for enantiomer B. 

20 Example 214: Preparation of compounds 214a and 214b (ersantiomers of compound 28) 

using the title compounds from Preparative Example 336 (diastereomer separation) 

214.1 Objective and Design of the Study 

25 The aim of this study was to synthesize compounds 214a and 214b, the two enantiomers of 

compound 26 using enantiornerically enriched building blocks prepared via diastereomer 

separation. 

214.2 Synthesis scheme of enantiornerically enriched compound 214b 

30 
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Step F 

Step A 

5 Tert-butano! (2 ml) was added to a mixture of 2-dicyclohexylphosphino-2',4',6'-

triisopropyibiphenyl (XPhos, 0.036g, 0.075 mmol) and pa)fadium(li) acetate (0.0056 g, 0.025 

rnmol). The mixture was degassed by sonication for 1 min while a stream of argon was passed 

through the solution. This mixture was heated at -100 °C in a sand-bath for 1 min to generate 

the catalyst. To the faint red catalyst solution was then added the title compound of Preparative 

10 Example 336 obtained from the late diastereomer (0.1 g, 0.25 mmol), commercially available 

3,4-difluoro aniline (0.041 g, 0.31 mmol) and potassium carbonate (0.086 g, 0.625 mmol). The 

mixture 'was heated in a sand-bath at -110 °C for 3 h. The mixture was diluted with ethyl 

acetate (100 mL) and water (10 m!_). The organic phase was separated, dried over Na2S04, 

filtered and the solvents were removed. The residue was purified twice using Biotage isolera 

15 flash purification (MeOH/DCM: 0-1% followed by EtOAc/n-heptane: 10-30%) system to afford 

the title compound as an off-white solid (0.087 g, 97%). 

1H-NMR (400 MHz, CDC!3): 8 = 1.49 (s, 9H), 2.04 (m, 2H), 2.63-2.85 (m, 7H), 3.70 (s, 3H), 4.29-

4.50 (br-m, 1H), 6.51 (d, 1H), 7.00-7.02 (m,1H), 7.05-7.12 (m, 1H), 7.61 (m, 2H). 

20 MS (ESI); rn/z = 443.64 (MH+) 

Figure 8 shows the Boc-protected precursor of compound 214b derived from late diastereomer 

Step B 

25 

The title compound of Step A above (0.08 g, 0.045 mmol) was dissolved in dichioromethane 

(2.0 m!_) and treated with a 2 M solution of hydrogen chloride (2 ml) in diethyiether. The mixture 

•was stirred at room temperature overnight and the precipitate was collected by filtration. The 

solids were washed with diethyiether (5 ml) and dried under reduced pressure to afford the title 

30 compound as an off white solid (0.068 g, 97 %). 
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1H-NMR (400 MHz, DMS0-d6/D20): 8 = 1.90 (m, 1H), 2.25-2.28 (m, 1H), 2.50-2.64 (m, 1H), 

2.64 (s, 3H), 2.75-2.88 (m, 2H), 3.10 (del 1H), 3.40 (m,1 H), 3.57 (s, 3H), 6.54 (d, 1H), 7.20-7.27 

(m, 1H), 7.31 (m, 1H), 7.65 (d, 1H), 8.10-8.05 (m, 1H). 

5 

10 

The same procedure for Step A as described for the synthesis of compound 214b was applied 

for the enantiomericaliy enriched building block derived from the early diastereomer of 

Preparative Example 336, yielding the Boc-protected precursor of compound 214a. 

15 1H-NMR (400 MHz, CDCi3): 8 - 1.49 (s, 9H), 2.04 (m, 2H), 2.69-2.85 (m, 7H), 3.70 (s, 3H), 4.29-

4.50 (br-m, 1H), 6.51 (d, 1H), 7.00-7.02 (m,1H), 7.05-7.12 (m, 1H), 7.61 (m, 2H). MS (ESI); m/z 

= 443.64 (MH+) 

Figure 9 shows the Boc-protected precursor of 214a derived from early diastereomer 

20 

The same procedure for Step B as described for the synthesis of compound 214b was applied 

for the enantiomericaliy enriched building block derived from the early diastereomer, yielding 

compound 214a. 

25 1H~NMR (400 MHz, DMS0-d6/D20): 8 « 1.90 (m, 1H), 2.25-2.28 (m, 1H), 2.50-2.64 (m, 1H), 

2.64 (s, 3H), 2.75-2.88 (m, 2H), 3.10 (dd, 1H), 3.40 (m,1 H), 3.57 (s, 3H), 6.54 (d, 1H), 7.20-7.27 

(m, 1H), 7.31 (m, 1H), 7.65 (d, 1H), 8,10-8.05 (m, 1H). 

214.4 Conclusions 
30 
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Enantiornerically enriched compounds 214a and 214b were prepared using the building blocks 

obtained from the separation of diastereomers. The building block derived from the early 

diastereomer yielded an enantiornerically enriched compound (Boc-protected compound 214a) 

containing 89 % of the early enantiomer and 10.6 % of the late enantiomer. The building block 

5 derived from the late diastereomer yielded an enantiornerically enriched compound (Boc-

protected compound 214b) containing 28.5 % of the early enantiomer and 69.4 % of the late 

enantiomer. 

Example 215: Preparation of compounds 215a and 215b (snantiomers of compound 26) 

using the title compounds from Preparative Example 337 (separation by crystallization) 

15 

215.1 Objective and Design of the Study 

The aim of this study was to synthesize compounds 215a and 215b, the two enantiomers of 

compound 26 using enantiornerically pure building blocks prepared via crystallization of 

diastereomeric salts. 

20 215.2 Synthesis scheme of enantiornerically pure compound 215b 

NESoc 

Br^N 'N 

from enantiomer A 

Pd(CAc)2l XPhos 
K2C03I tBuOH 

H?N-

A 

\ 
NBoc 

\ 

HCi,E t20 

CH,C1 2*-'2 

NH 

F "~-v" N' N' 
H 

x 2HC! 

Step A 

Tert-butanol (13 mL) was added to a mixture of 2~dicyclohexylphosphino-2,14',6'-

triisopropylbiphenyl (XPhos, 0.119 g, 0.25 rnmoi) and palladium(ii) acetate (0.0198 g, 0.084 

mrnoi). The mixture was degassed by sonication for 1 min while a stream of argon was 

passed through the solution. This mixture was heated at -100 °C in a sand-bath for 1 min to 

generate the catalyst. To the faint red catalyst solution was then added the title compound 

from Preparative Example 337 obtained from the early eluting enantiomer A (0.33 g, 0.84 
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mmol), commercially available 3,4-difluoro aniline (0.125 g, 0.99 mmol) dissolved in 1 mL of 

tert-bufanol and potassium carbonate (0.257 g, 1.85 mmol). The mixture was heated in a 

sand-bath at -110 °C for 3 h. The mixture was diluted with ethyl acetate (250 mL) and water 

(25 mL). The organic phase was separated, dried over Na2S04, filtered and the solvents were 

5 removed. The residue was purified using a Biotage isolera One purification system employing 

an ethyl acetate /n-heptane gradient (5/95 to 30/70) to afford the title compound as an off-

white solid (0.35 g, 95%). 

1H-NMR (400 MHz, DMSO-d6): 5 = 1.42 (s, 9H), 1.92-2.04 (m, 2H), 2.67 (m, 2H), 2.78-2.92 

10 (m, 7H), 3.81 (s, 3H), 4.08-4.34 (br-m, 1H), 6.53 (d, 1H), 7.25-7.33 (m, 1H), 7.35-7.38 (m, 1H), 

7.65 (d, 1H), 8.17 (dd, 1H), 9.16 (s, 1H). 
1H-NMR (400 MHz, CDC13): 6 - 1.58 (s, 9H), 2.10-2.18 (m, 2H), 2.82-3.00 (m, 7H), 3.77 (s, 

3H), 4.34-4.63 (br-m, 1H), 6.48 (br-s, 1H); 6.80 (d, 1H), 7.09-7.12 (m, 1H), 7.13-7.22 (m, 1H), 

7.67 (d, 1H), 7.85 (ddd, 1H). 

15 MS (ESI); rn/z = 443.64 (MH+) 

Step B 

The titie compound of Step A above (0.35 g, 0.79 mmol) was dissolved in dichloromethane (8 

mL). The solution was cooled at 0°C and then treated with a 2 M solution of hydrogen chloride 

20 (8 mL) in diethylether. The mixture was stirred at room temperature overnight and the 

precipitate was collected by filtration. The solids were washed with diethylether (15 mL) and 

dried to afford the titie compound as an off white solid (0.32 g, 95 %). 

1H~NMR (400 MHz, DMSO-d6/D20); 8 - 1.85-1.95 (m, 1H), 2.25-2.28 (m, 1H), 2.59-2.64 (rn, 

25 1H). 2.64 (s, 3H), 2.73-2.88 (m, 2H), 3.10 (dd, 1H), 3.40 (m,1 H), 3.57 (s, 3H), 6.54 (d, 1H), 

7.20-7.27 (m, 1H), 7.32-7.34 (m, 1H),7.65(d, 1H), 8.10-8.05 (m, 1H). 

[a]Z5D = - 54.0° (c 0.1, MeOH) 

215.3 Synthesis scheme of enantiomerlcally pure compound 215a 

30 
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Step A 

Tert-butanoi (4 mL) was added to a mixture of 2-dicyciohexylphosphino-2\4'!6'~ 

5 triisopropyibiphenyl (XPhos, 0.031 g, 0.065 mmoi) and palladium(ll) acetate (0.0049 g, 0.022 

mmoS). The mixture was degassed by sonication for 1 Min while a stream of argon was 

passed through the solution. This mixture was heated at -100 °C in a sand-bath for 1 Min to 

generate the catalyst. To the faint red catalyst solution was then added the title compound 

from Preparative Example 337 obtained from the late eluting enantiomer B (0.086 g, 0.218 

10 mmoi), commercially available 3,4-difluoro aniline (0.024 mi, 0.240 mrriol) dissolved in 1 mL of 

ferf-butanoi and potassium carbonate (0.060 g, 0.436 mmoi). The mixture was heated in a 

sand-bath at -110 <!C for 3 h. The mixture was diluted with ethyl acetate (250 mL) and water 

(25 mL). The organic phase was separated, dried over Na^SCA, filtered and the solvents were 

removed. The residue was purified using a Biotage Isolera One purification system employing 

15 an ethyl acetate /n-heptane gradient (10/90 to 30/70) to afford the title compound as an off-

white solid (0.095 g, 98 %). 

1H-NMR (400 MHz, CDGi3): 5 - 1.49 (s, 9H), 2.04 (rn, 2H), 2.69-2.85 (m, 7H), 3.70 (s, 3H), 

4.29-4.50 (br-m, 1H), 6.51 (d, 1H), 7.00-7.02 7.05-7.12 (m, 1H), 7.61 (m, 2H). 

20 MS (ESI); m/z = 443.68 (MH+) 

Step 8 

The title compound of Step A above (0.095 g, 0.21 mmoi) was dissolved in dichloromethane (4 

mL). The solution was cooled at 0°C and then treated with a 2 M solution of hydrogen chloride 

25 (2 mL) in diethylether. The mixture was stirred at room temperature overnight and the 

precipitate was collected by filtration. The solids were washed with diethylether (10 mL) and 

dried to afford the title compound as an off white solid (0.078 g, 87 %). 

1H-NMR (400 MHz, DMSO-d6/D2Q): 6 = 1.82-2.00 (m, 1H); 2.21-2.35 (m, 1H); 2.57-2.70 (m, 

30 4H); 2.72-2.93 (m, 2H); 3.10 (dd, 1H); 3.34-3.48 (m, 1H); 3.58 (s, 3H); 6.56 (d, 1H); 7.25 (q, 
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1H); 7.31-7.40 (m, 1H); 7.66 (d, 1H); 8.10 (dd, 1H) 

MS (ESi); m/z = 343.78 (M+H) 

[CX]25D - + 20.0° {c 0.1, MeOH) 

215.4 Conclusions 

Enantiomerically pure compounds 215a and 215b were prepared using the enantiomeric 

building blocks obtained via crystallization of diastereomeric saits. 

Example 216: Preparation of compounds 216a and 216b (enaniiomers of compound 42) 

using the title compounds from Preparative Example 338 (diastereomer separation) 

216.1 Objective and Design of the Study 

The aim of this study was to synthesize compounds 216a and 216b, the two enantiomers of 

compound 42 using enantiomerically enriched building blocks prepared via diastereomer 

separation. 

216.2 Synthesis scheme of enantiomerically enriched compound 216b 

\ \ ^ 
NBoc ^ NBoc WH 

r-\ Pd(OAc)2, XPhos ^ i r~i T 1 /~\ 
K2CQ3I tSuOH 2MHCi,Ei2Q Mj 

CH->C!2 ^^[1^ \ 
Step B X2HCI 

Step A 

Step A 

Tert-butanoi (2 mL) was added to a mixture of 2-dicyc!ohexy!phosphino-2',4l)6'-

triisopropylbiphenyl (XPhos, 0.0108 g, 0.022 mmol) arid palladium(il) acetate (0.0017 g, 0.0076 

mmol). The mixture was degassed by sonication for 1 min while a stream of argon was passed 
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through the solution. This mixture was heated at -100 °C in a sand-bath for 1 min to generate 

the catalyst. To the faint red catalyst solution was then added the title compound of Preparative 

Example 336 obtained from the late diastereomer (0.03 g, 0.076 mrnol), commercially available 

4-morpholinoaniline (0-0169 g, 0.095 mmo!) and potassium carbonate (0.0262 g, 0.19 mmoi). 

5 The mixture was heated in a sand bath at -110 °C for 3 h. The mixture was diluted with ethyl 

acetate (100 ml) and water (10 ml). The organic phase was separated, dried over Na2S04, 

filtered and the solvents were removed. The residue was purified twice using Biotage isolera 

flash purification (iVieOH/DCM: 0-1% followed by EtOAc/n-heptane: 10-30%) system to afford 

the title compound as an off-white solid (0.024 g, 64%). 

10 
1H-NMR (400 MHz, CDCI3): 6 = 1.49 (s, 9H), 2.02 (m, 2H), 2.76-2.36 (m, 6H), 3.02-3.32 (m, 2H), 

3.63 (s, 3H), 3.88 (m, 4H), 4.31-4.52 (br-m, 1H), 6.93 (brs, 1H), 7.17-7.19 (m, 1H), 7.24-7.27 (m, 

1H)S 7,52 (brs, 1H). 

MS (ESI); m/z = 492.72 (MH+) 

15 

Step B 

20 The title compound Step A above (0.02 g, 0.040 mrnol) was dissolved in dichiorornethane (2.0 

ml) and treated with a 2 M solution of hydrogen chloride (0.5 mL) in diethylether. The mixture 

was stirred at room temperature overnight and the precipitate was collected by filtration. The 

solids were washed with diethylether (5 ml) and dried under reduced pressure to afford the title 

compound as an white solid (0.016 g, 99 %). 

25 
1H-NMR (400 MHz, D20): 5 = 2.11 (m, 1H), 2.36 (m, 1H), 2.71-2.79 (m, 6H), 3.06-3.13 (m, 1H), 

3.53 (m, 8H), 4.0 (m, 4H), 6.59 (s, 1H), 7.4 (rn, 2H), 7.55 (m, 2H), 7.77 (s, 1H). 

216,.2 Synthesis scheme of snantfomencaSh/ enriched compound 216a 
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Step A 

The same procedure for Step A and B as described for the synthesis of compound 216b was 

applied for the enantiomerically enriched building block derived from the early diastereorner of 

Preparative Example 336, yielding compound 216a. 

5 MS (ESI); m/z - 391.99 (M+H) 

216.4 Conclusions 

Enantiomerically enriched compounds 216a and 216b were prepared using the building blocks 

10 obtained from the separation of diastereomers. 

Example 217; Preparation of compounds 217a and 217b (enantiomers of compound 156) 

using the title compounds from Preparative Example 336 (diastereorner separation) 

15 

217.1 Objective and Design of the Study 

20 The aim of this study was to synthesize compounds 217a and 217b, the two enantiomers of 

compound 156 using enantiomerically enriched building blocks prepared via diastereorner 

separation. 

217.2 Synthesis scheme of enantiomerically enriched compound 217b 

25 

Step F 
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Step A 

To a mixture of XPhos (0.0108 mg, 0.023 mmoi) arid pailadium(H) acetate (0.0017 g, 0.008 

5 rrimol) was added 4 ml of degased tert-butanol (sonicated under an argon stream). The 

resulting solution was warmed io-&&-aC for 90 s (until a deep red color could be observed). The 

activated catalyst was transferred into a second vial containing the title compound of 

Preparative Example 336 obtained from the late diastereomer above (0.030 g, 0.076 mmol), 

2,3-dihydrobenzo[b][1,4]dioxin-6-amine (0.0115 g, 0.076 mmoi) and potassium carbonate 

10 (0.021g, 0.152. mmoi). The resulting mixture was -warmed to 110 °C for 3 h. The reaction mixture 

was concentrated to dryness. The residue was purified by Biotage flash chromatography in 

EtOAc/n-heptane 15% to 30% system to afford the title compound as a beige foam (0.036 g, 

100%). 

15 MS (ESi); m/z = 465.70 (M-HH) 

Step B 

To a solution of the title compound of Step A above (0.034 g, 0.073 mmoi) in 4 mi of 

20 dichlormethane was added a 2 M solution of hydrogen chloride in diethyl ether (0.183 ml, 0.366 

mmol) and 0.050 ml of methanol. The resulting mixture was stirred at room temperature for 12 

h. Upon completion, the mixture was concentrated to dryness and a few drops of MeOH were 

added in order to dissolve the residue. Finally EtOAc was added in order to precipitate the 

product. The slurry was filtered and dried under vacuum for 2 h affording the title compound as 

25 a yellow solid (0.016 g, 50 %). 

1H-NMR (400 MHz, MeOD): 6 - 2.03-2.17 (m, 1H); 2.36-2.48 (m, 1H); 2.70-3.03 (m, 6H); 3.18-

3.30 (m, IK); 3.51-3.63 (m, 1H); 3.74 (s, 3H); 4.27 (s, 4H); 6.64 (d, J=8.0Hz, 1H); 6.78-7.05 (m, 

3H); 8.05 (d, J=8.0Hz, 1H) 

30 MS (ESI); m/z = 365.75 (M+H) / 406.79 (M+ACN+H) 

217 3 Synthesis scheme of snar'tiomsncsHy enriched compound 217a 

355 



WO 2011/128455 PCT/EP2011/056068 

Step F 

The same procedure for Step A as described for the synthesis of compound 217b was applied 

for the enantiomerically enriched building block derived from the early diasiereomer of 

5 Preparative Example 336, yielding the Boc-protected precursor of compound 217a. 

MS (ESI); m/z - 465.70 (M+H) 

Step B 

10 

The same procedure for Step B as described for the synthesis of compound 217b was applied 

for the enantiomerically enriched building block derived from the early diastereomer, yielding 

compound 217a (0.015 g, 42 %). 

15 1H-NMR (400 MHz, MeOD): 5 = 2.03-2.19 (m, 1H); 2.34-2.49 (m, 1H); 2.70-3.06 (m, 6H}; 3.18-

3.36 (m, 1H); 3.50-3.65 (m, 1H); 3.74 (s, 3H}; 4.26 (s, 4H); 6.64 {d, J=8.0Hz, 1H); 6.77-7.05 (m, 

3H); 8.05 (d, 8.0Hz, 1H) 

MS (ESI); m/z - 365.74 (M+H) / 406.77 (M+ACN+H) 

20 217.4 Conclusions 

Enantiomerically enriched compounds 217a and 217b were prepared using the building blocks 

obtained from the separation of diastereomers. 

25 

Example 218: Preparation of compounds 218a and 218b (enantiomer of compound 156) 

using the title compound from Preparative Example 337 (separation by crystallization) 

218.1 Objective and Design of the Study 

30 
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The aim of this study was to synthesize compounds 218a and 218b, the two enantiomers of 

compound 156 using enantiomerically pure building blocks prepared via crystallization of 

diastereomeric salts 

5 218.2 Synthesis scheme of enantiomerically pure compound 218b 

Step A 

Step A 

10 

To a mixture of XPhos (0.0272 mg, 0.057 mmoi) and paiiadium(li) acetate (0.0042 g, 0.019 

mmol) was added 4 ml. of degassed tert-butano! (sonicated under an argon stream). The 

resulting solution was warmed to 80 °C for 90 s (until a deep red color could be observed). The 

activated catalyst was transferred into a second vial containing the title compound of 

15 Preparative Example 337 obtained from the early eluting enantiomer A (0.075 g, 0.190 mmoi), 

2,3-dihydrobenzo[b][1,43dioxin-6-amine (0.0288 mg, 0.190 mmol) and potassium carbonate 

(0.0526 mg, 0.380 mmol). The resulting mixture was warmed to 110 °C for 3 h. The reaction 

mixture was concentrated to dryness. The residue was purified by Biotage flash 

chromatography in EtOAc/n-heptane 15% to 35% system to afford the title compound as a white 

20 solid (0.083 g, 94%). 

MS (ESi); m/z = 465.70 (M+H) 

Step B 

2.5 

To a solution of the title compound of Step A above (0.082 g, 0.177 mmol) in 4 m! of 

dichlormethane was added a 2 M solution of hydrogen chloride in diethyl ether (0.183 ml, 0.366 

mmol) and 0.050 mi of methanol. The resulting mixture was stirred at room temperature for 12 

h. Upon completion, the mixture was concentrated to dryness and a few drops of MeOH were 

30 added in order to dissolve the residue. Finally EtOAc was added in order to precipitate the 
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product. The slurry was filtered and dried under vacuum for 2 h affording the title compound as 

a yellowish solid (0.074 g, 96 %}. 

1H-NMR (400 MHz, DMSO-d6): 5 = 1.88-2.07 (rn, 1H); 2.27-2.40 (rri, 1H); 2.62 (t, J=5.2Hz, 3H); 

5 2.67-2.95 (m, 3H); 3.10 (dd, J1^5.2hz, J2=15.2Hz, 1H); 3.33-3.48 (m, 1H); 3.60 (s, 3H); 4.15-

4.27 (rn, 4H); 6.53 (d, J=8.4Hz, 1H); 6.75 (d, J=8.8Hz, 1H); 7.06 (dd, J1=2.4Hz, 8.4Hz, 1H); 

7.61 (s, 1H); 7.62 (d, J=10.0Hz, 1H);7.60 (d, J=2.4Hz, 1H); 7.62 (d, J=8.4Hz, 1H); 9.23 (si, 2H) 

FvIS (ESI); m/z = 365.75 (M+H) / 406.79 (M+ACN+H) 

0 213.3 Synthesis scheme of enantiornericaiiy enriched compound 218a 

\ 
NBoc 

Pd(OAc)2, XPhos 
K2C03, tBuOH 

NBoc NH 

o-
H2M 

Step A 

7 7 
N N N 

2 M HCi, Et20 

CH2C12 

Step B 

r\ 
V-/ 

H 

x 2HCI 

The same procedure for Step A as described for the synthesis of compound 218b was applied 

15 for the enantiornericaiiy pure building block derived from the late eiuting Enantiomer B of 

Preparative Example 337, yielding the Boc-protected precursor of compound 218a. 

MS (ESI); m/z = 465.70 (M+H) 

20 Step B 

The same procedure for Step B as described for the synthesis of compound 218b was applied 

for the enantiornericaiiy pure building block derived from the late eiuting enantiomer B, yielding 

compound 218a (0.069 g, 85 %) as a light yellow solid. 

25 
1H-NMR (400 MHz, DMSO-d6): 8 - 1.89-2.05 (m, 1H); 2.26-2.40 (m, 1H); 2.64 (t, J=5.2Hz, 3H); 

2.67-2.95 (m, 3H); 3.10 (dd, J1=4.4hz, J2=14.4Hz, 1H); 3.33-3.48 (m, 1H); 3.60 (s, 3H); 4.13-

4.27 (m, 4H, under water peak); 6.53 (d, J=8.4Hz, 1H); 6.76 (d, J=8.8Hz, 1H); 7.05 (dd, 

J1 =2.4Hz, 8".4Hz, 1H); 7.61 (s, 1H); 7.62 (d, J=10.0Hz, 1H); 9.18 (si, 2H) 

30 MS (ESI); m/z - 365.74 (M+H) / 406.77 (M+ACN+H) 
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Example 219: Inhibition of amyloid beta (Ap)^ peptide aggregation (Th f assay) 

Racemic compounds and their enantiomers were tested for their ability to inhibit amyloid peptide 

aggregation using the ThT assay. To determine the iC50, the following dilutions of the 

compounds were used in the ThT assay described above: 

330 pM, 82.50 pM, 20.63 pM, 5.16 pM, 1.29 pM, 0.32 pM and 0.08 pM 

Example iCso P'Vl 

1st assay 

ICSo pM 

2nd assay 

26 
H 

12.2 16.8 

214a Prepared using the early eluting 

diastereomeric building block of the 

diastereomer separation 

35.4 33.5 

214b Prepared using the late eluting 

diastereomeric building block of the 

diastereomer separation 

13.4 7.7 
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42 o ̂  ^ 
js.j \ 

63.0 111.6 

216a Prepared using the early eiuting 

diastereomeric building biock of the 

diastereomer separation 

99.3 54.9 

216b Prepared using the iate eiuting 

diastereomeric building biock of the 

diastereomer separation 

45.0 34.5 

156 \ 
NH 

C JOL rH—1 
0 ^ N N" "N 

H v 

39.7 26.7 

217a J Prepared using the early eiuting 

diastereomeric building block of the 

diastereomer separation 

28 23.6 

217b Prepared using the iate eiuting 

diastereomeric building block of the 

diastereomer separation 

6.6 5.9 
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items of the invention are summarized in the following: 

A compound of formula (I): 

and ail stereoisomers, racemic mixtures, pharmaceutical acceptable salts, hydrates, 

solvates and polymorphs thereof; 

10 wherein 

A is selected from the group consisting of 

15 

FT 

0) 

o1 

„ #-tr n 
,SS~ 

:») (iv) 

and 

(v) (vi) (vii (viii) 
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Li is directionady selected from the group consisting of: 

B is selected from the group consisting of: 

wherein 

R1, R2, R3 and R4 are each independently selected from the group consisting of hydrogen, 

15 halogen, CN, CF3, CQNR30R31, alky], -O-alkyl, -C(0)0-alkyi, cycioaikyl, cycioalkyialkyl, 

heterocycioalkyl, fluoroalkyl, heterocycloaikyiaiky!, aikenyi, aikynyl, aryi, heteroary!, 

arylalkyl and heteroaryialkyl, wherein alky!, cycioaikyl, cycioalkyialkyl, heterocycloalkyi, 

fluoroalkyl, heterocycloaikyiaiky!, aikenyi, aikynyl, aryi, heteroary!, arylalkyl and 

heteroaryialkyl can be optionally substituted, or if any of the groups R1/R~/R'VR4 are 

20 adjacent, they can optionally be taken together and can form a 5- to 8-membered ring 

containing carbon atoms and optionally one or more heteroatoms selected from O, S, or N 

or optionally one or more heteroatom (e.g., N, O and/or S)-containing moieties and 

wherein the 5- to 8-membered ring may be substituted by NR20R21; 

362 



for each occurrence, Ra is independently selected from the group consisting of hydrogen, 

aikyi, haioalkyl, S{O)s.NR30R31, S(0)tR30, C(O)OR30f C(0)R30, and C(G)NR30R31; 

for each occurrence, RD is independently selected from the group consisting of: hydrogen, 

haiogen, ON, CF3, CONR30R31, aikyi, -O-aikyl, -C(G)0-alkyl, cycioaikyl, cycloaikyiaikyl, 

heterocycioaikyl, ffuoroalkyl, heterocycloalkylalkyl, alkenyi, aikyriyi, aryi, heteroaryl, 

aryialkyi and heteroarylalkyl, wherein aikyi, cycioaikyl, cycloaikyiaikyl, heterocycioaikyl, 

fiuoroaikyl, heterocycloalkylalkyl, aikenyl, alkenyi, aikynyl, aryi, heteroaryl, aryialkyi, 

heteroarylalkyl and aminoalkyi can be optionally substituted; 

for each occurrence, R30, R31, R20 and R21 are each independently selected from the group 

consisting of: hydrogen, aikvl, cycioaikyl, cycloaikyiaikyl, heterocycioaikyl, fiuoroaikyl, 

heterocycloalkylalkyl, alkenyi, aikynyl, aryi, heteroaryl, aryialkyi, heteroarylalkyl and 

aminoalkyi, wherein alky!, cycioaikyl, cycloaikyiaikyl, heterocycioaikyl, fiuoroaikyl, 

heterocycloalkylalkyl, alkenyi, aikynyl, aryi, heteroaryl, aryialkyi, heteroarylalkyl and 

aminoalkyi can be optionally substituted, or wherein Rz0and R*1, when taken together with 

the nitrogen to which they are attached, can form a 3- to 8-membered ring containing 

carbon atoms and optionally one or more further heteroatoms selected from O, S, or N or 

optionally one or more heteroatom (e.g., N, O and/or S)-containing moieties arid wherein 

the 3- to 8-membered ring may be optionally substituted; 

X and Y ore each independently selected from the group consisting of CRb and N; 

t is 1 or 2; and 

p is 0, 1 or 2 

with the proviso that the following compounds are excluded; 

Yy'' ' *v-"""Ry •v.'V 
5 

iT 
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The compound of item 1, wherein 

A is selected from the group consisting of: 

R20 

Li is 

< > 

r™#5 

B is selected from the group consisting of: 
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/ 

R: 

wherein: 

5 

R1, R2, R3, R4, Ra, R20, X and Y have the same meanings as in item 1; 

V is absent or NR20R21 and 

z is 1 or 2. 

10 3. The compound of item 1 or 2, wherein A has the formula (i). 

4. The compound of any of the preceding items, wherein U has the formula (a) and 

preferably p is 0. 

15 5. The compound of any of the preceding items, wherein R1, R2, R3 and R4 are each 

independently selected from hydrogen, halogen (such as F), CM, CF3l CONR30R31, -O-

aikyl, heterocycloaikyl (such or 

N 
/ \ 

O 
\ / 

20 6. 1 he compound of item 1, wherein formula (vii) in A is selected from 

7. The compound of any of the preceding items, wherein R3 Is hydrogen or C1...4 alky!. 
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The compound of item 1, wherein A has the formula 

A JC A 
^ n 

R Y ^ 

The compound of item 1, wherein A has the formula (ih 

SM 

The compound of item 1, wherein A has the formula (iii 

T 

The compound of item 1, wherein A has the formula (iv) 

"he compound of item 1, wherein A has the formula (v) 
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,3. The compound of Item 1, wherein A has the formula (vi) 

> A 

iD 

14. I he compound of item 1, wherein A has the formula (vii) 

R1 

R 3/ 

15. "'he compound of item 1, wherein U has the formula (a) 

10 

XX X 
A, 

(a) 

16. The compound of item 1, wherein B has the formula (ix) 

X w \ 
15 
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17. The compound of item 1, wherein B has the formula (x) 

18. The compound of item 1, wherein B has the formula (xi) 

R1 

19. The compound of item 1, wherein B has the formula (xii) 

\ 
Ra 

20. The compound of item 1, wherein B has the formula (xiii) 

R1 

Ra 

21. The compound of item 1 having the formula (I): 

A-Lf-B (0 
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and all stereoisomers, racemic mixtures, pharmaceutically acceptable salts, hydrates, 

solvates and polymorphs thereof; 

wherein A is: 

wherein 

R1 and R2 are each independently selected from the group consisting of hydrogen, 

15 halogen, GN, CF3; CGNR30R31, alkyl, cycloalkyl, cycloaikyiaikyl, heterocycloalkyl, 

fluoroalkyl. heterocycloalkylalkyi, alkenyl, alkynyi, aryi, heieroaryl, arylalky! and 

heteroaryialkyl, wherein alkyl, cycloalkyl, cycloaikyiaikyl, heterocycloalkyl, fluoroalkyl, 

heterocycloalkylalkyi, alkenyl, alkynyi, aryi, heteroaryl, arvlaikyl and heteroaryialkyl can be 
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optionally substituted, or if R' and R2 are adjacent, they can optionally be taken together 

and can form a 5- or 6-membered ring containing carbon atoms and optionally one or two 

heteroatoms selected from O, S, or N or the heteroatom-containing moiety NR50; 

R3 is hydrogen or halogen; 

Ra is hydrogen or alkyl; 

for each occurrence, Rb is independentiy selected from the group consisting of: hydrogen, 

halogen, CN, CF3, CONR30R3', alkyi, —O—alkyl, -C(0)0-alkyi, cycioaikyl, cycioalkylafkyl, 

heterocycloalkyi, fiuoroaikyl, heterocycioalkylaikyl, alkenyl, alkynyl, aryi, heteroaryi, 

aryiaikyl and heteroaryialkyi, wherein alkyl, cycioaikyl, cycioalkylafkyl, heterocycloalkyi, 

fiuoroaikyl, heterocycioalkylaikyl, alkenyl, alkenyl, alkynyl, aryi, heteroaryi, aryiaikyl, 

heteroaryialkyi and aminoalky! can be optionally substituted; 

for each occurrence, R3G, R31, R20 and R21 are each independentiy selected from the group 

consisting of hydrogen, aikyi, cycioaikyl, cycioalkylafkyl, heterocycloalkyi, fiuoroaikyl, 

heterocycioalkylaikyl, alkenyl, alkynyl, aryi, heteroaryi, aryiaikyl, heteroaryialkyi and 

aminoalkyi, wherein alkyi, cycioaikyl, cycioalkylafkyl, heterocycloalkyi, fiuoroaikyl, 

heterocycioalkylaikyl, alkenyl, alkynyl, aryi, heteroaryi, aryiaikyl, heteroaryialkyi and 

aminoalkyi can be optionally substituted; 

R50 is for each occurrence R20, S(O)tNR20R21T S(0)tR20, C(0)OR20, 

C(O)R20C(=NRS)NR20R21, C(=NR20)NR21RS, C(=NOR20)R21 or C(O)NR20R21; 

Y is each independently CH or N 

t is 1 or 2; and 

z is 1 or 2. 

A compound of item 1 having the formula (I): 

A-Lj-B (I) 

and all stereoisomers, racemic mixtures, pharmaceutical acceptable salts, hydrates, 

solvates and polymorphs thereof; 
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wherein A is: 

wherein 
R1 and R2 are each independently selected from the group consisting of hydrogen, 

halogen, ON, CF3, CONR20R3\ aikyl, cycloaikyl, cycioaikylalkyl, heterocycloalkyl, 

fluoroalkyi, heterocycloaikyialkyl, alkenyl, aikynyl, aryi, heteroaryi, arylalky! and 

heteroarylalkyi, wherein alkyi, cycloaikyl, cycioaikylalkyl, heterocycloalkyl, fluoroalkyi, 

heterocycloaikyialkyl, alkenyl, aikynyl, aryi, heteroaryi, aryialkyl and heteroarylalkyi can be 

optionally substituted, or if R1 and R2 are adjacent, they can optionally be taken together 

and can form a 5- or 6-membered ring containing carbon atoms and optionally one or two 

heteroatoms selected from O, S, or N or the heteroatom-containlng moiety MR50; 

R3 is hydrogen or halogen; 

Ra is hydrogen or alkyi; 

for each occurrence, Rb is independently selected from the group consisting of: hydrogen, 

halogen, CM, CF3, CONRJ°R31, aikyl, -O-alkyl, -C(0)0~aikyl, cycloaikyl, cycioaikylalkyl, 

heterocycloalkyl, fluoroalkyi, heterocycloaikyialkyl, alkenyl, aikynyl, aryi, heteroaryi, 

arylalky! and heteroarylalkyi, wherein alkyi, cycloaikyl, cycioaikylalkyl, heterocycloalkyl, 
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fluoroaikyl, heterocycioaikyialkyl, aikenyl, aikenyl, alkynyl, aryl, heteroaryi, arylalkyl, 

heteroarylalkyl and aminoalkyi can be optionally substituted; 

for each occurrence, R30, R31, R20 and R21 are each independently selected from the group 

consisting of hydrogen, alky I, cycioaikyl, cycioalkyiaikyi, heierocycloaikyi, fiuoroalkyi, 

5 heterocycioaikyialkyl, aikenyl, alkynyl, aryl, heteroaryi, arylalkyl, heteroarylalkyl and 

aminoalkyi, wherein alky!, cycioaikyl, cycioalkyiaikyi, heterocycioalkyi, fluoroaikyl, 

heterocycioaikyialkyl, aikenyl, alkynyl, aryl, heteroaryi, arylalkyl, heteroarylalkyl and 

aminoalkyi can be optionally substituted; 

R50 is, for each occurrence, R20, S(O)tNR20R21, S(0)tR20, C(0)OR20, 

10 C(O)R30C("NRa)NR20R21, C(=NR20)NR21FT, C(-NOR20)R21 or C(O)NR20R21; 

Y is each independently CH or N; 

t is 1 or 2; and 

z is 1 or 2. 

15 2.3, A compound of item 1 having the formula (l): 

A-L-i-B (!) 

and all stereoisomers, racemic mixtures, pharmaceutical/ acceptable salts, hydrates, 

20 solvates and polymorphs thereof; 

wherein A is: 

Rb 
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wherein 

5 R1 and R2 are each independently selected from the group consisting of hydrogen, 

halogen, CN, CF3, CONR30R31 ,alkyl, cycioaikyi, cycloaikyialkyl, heterocycloalkyl, 

fluoroalkyi, heterocycloalkylalkyl, aikenyi, aikynyl, aryl, heteroaryl, arylaikyi and 

heteroarylalkyl, wherein aikyl, cycioaikyi, cycloaikyialkyl, heterocycloalkyl, fiuoroalkyL 

heterocycloalkylalkyl, aikenyi, aikynyl, aryl, heteroaryl, arylaikyi and heteroarylalkyl can be 

10 optionally substituted, or if R1 and R2 are adjacent, they can optionally be taken together 

and can form a 5- or 6-membered ring containing carbon atoms and optionally one or two 

heteroatoms selected from O, S, or N or the heteroatom-containlng moiety NR50; 

R3 is hydrogen or halogen; 

Ra is hydrogen or alkyl; 

15 for each occurrence, RIJ is independently selected from the group consisting of: hydrogen, 

halogen, CN, CF3, CONR30R31, aikyl, —O—alkyl, -C(0)0-alkyi, cycioaikyi, cycloaikyialkyl, 

heterocycloalkyl, fluoroalkyi, heterocycloalkylalkyl, aikenyi-, aikynyl, aryl, heteroaryl, 

arylaikyi and heteroarylalkyl, wherein aikyl, cycioaikyi, cycloaikyialkyl, heterocycloalkyl, 

fluoroalkyi, heterocycloalkylalkyl, aikenyi, aikenyi, aikynyl, aryl, heteroaryl, arylaikyi, 

20 heteroarylalkyl and samlnoalkyl can be optionally substituted; 

for each occurrence R30, R31, R20 and R21 are each independently selected from the group 

consisting of hydrogen, alkyl, cycioaikyi, cycloaikyialkyl, heterocycloalkyl, fluoroalkyi, 

heterocycloalkylalkyl, aikenyi, aikynyl, aryl, heteroaryl, arylaikyi, heteroarylalkyl and 

aminoalkyl, wherein aikyl, cycioaikyi, cycloaikyialkyl, heterocycloalkyl, fluoroalkyi, 

25 heterocycloalkylalkyl, aikenyi, aikynyl, aryl, heteroaryl, arylaikyi, heteroarylalkyl and 

aminoalkyl can be optionally substituted; 

R50 is, for each occurrence, R20, S(O)(NR20R21, S(0),R20, C(0)OR20, 

C(O)R20C(~NRa)NR20R2\ C(-NR20)NR21Ra, C(-NOR20)R21 or C(O}NR20R21; 

Y is each independently CH or N; and 
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t is 1 or 2. 

A compound of item 1 having the formula (1): 

A-L-j-B (I) 

and all stereoisomers, racemic mixtures, pharmaceutical^ acceptable salts, hydrates, 

solvates and polymorphs thereof; 

wherein A is: 

,A 

A' 

I I [N > 
L~i 

A' 

and 

B is: 
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25. The compound of any of the preceding items, wherein the compound is selected from the 

group consisting of 

HN~\, | 

M H M H 1 
W 00^ H V_y 

H 

H \-\ H 
H 

Q 
M 
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r-NH O 
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26. A compound as defined in any one of items 1 to 25 comprising a radionuclide wherein the 

compounds disclaimed in item 1 are disclaimed. 

5 27. A radiopharmaceutical formulation comprising a compound as defined in any one of items 

1 to 2.5 comprising a radionuclide wherein the compounds disclaimed in item 1 are 

disclaimed or are not disclaimed. 

28, A pharmaceutical composition comprising a compound as defined in any one of items 1 to 

10 25 wherein the compounds disclaimed in item 1 are disclaimed. 

29. The pharmaceutical composition of item 28 further comprising a pharmaceutical^ 

acceptable carrier or excipient. 

15 30. Use of the compound as defined in any one of items 1 to 25 wherein the compounds 

disclaimed in item 1 are disclaimed or are not disclaimed for the preparation of a 

medicament for treating or preventing a disease or condition associated with an amyloid 

and/or amyloid-like protein. 

20 31. The use of item 30, wherein the disease is a neurological disorder. 

32.. The use of item 31, wherein the neurological disorder is Alzheimer's disease (AD), Lewy 

body dementia (LBD), Down's syndrome, hereditary cerebral hemorrhage with 

amyloidosis (Dutch type), the Guam Parkinson-Dementia complex or mild cognitive 

impairment (MCI). 
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•33. The use of item 32, wherein the neuroiogica! disorder is Alzheimer's disease. 

34. The use of item 30, wherein the disease is progressive supranuclear palsy, multiple 

sclerosis, inclusion-body myositis (IBM), Creutzfeid Jacob disease, Parkinson's disease, 

HIV-reiated dementia, amyotropic lateral sclerosis (ALS), inclusion-body myositis (IBM), 

adult onset diabetis, senile cardiac amyloidosis, endocrine tumors, glaucoma, ocular 

amyloidosis, primary retina! degeneration, macular degeneration (such as age-related 

macular degeneration (AMD)), optic nerve drusen, optic neuropathy, optic neuritis, or 

lattice dystrophy. 

35. A method of treating or preventing a disease or condition associated with an amyloid 

and/or amyloid-like protein comprising administering to a subject in need of such 

treatment an effective amount of a compound as defined in any one of items 1 to 25 

wherein the compounds disclaimed in item 1 are disclaimed or are not disclaimed. 

36. The method of item 35, wherein the disease is a neurological disorder. 

37. The method of item 36, wherein the neuroiogica! disorder is Alzheimer's disease (AD), 

Lewy body dementia (LBD), Down's syndrome, hereditary cerebral hemorrhage with 

20 amyloidosis (Dutch type), the Guam Parkinson-Dementia complex or mild cognitive 

impairment (MCI). 

38. The method of item 37, wherein the neurological disorderis Alzheimer's disease. 

25 39. The method of item 35, wherein the disease is progressive supranuclear palsy, multiple 

sclerosis, inclusion-body myositis (IBM), Creutzfeid Jacob disease, Parkinson's disease, 

HIV-reiated dementia, amyotropic lateral scierosis (ALS), inclusion-body myositis (IBM), 

adult onset diabetis, senile cardiac amyloidosis, endocrine tumors, glaucoma, ocular 

amyloidosis, primary retinal degeneration, macular degeneration (such as age-related 

30 macular degeneration (AMD)), optic neiwe drusen, optic neuropathy, optic neuritis, or 

lattice dystrophy). 
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40. The compound as defined in any one of items 1 to 25 wherein the compounds disclaimed 

in item 1 are disclaimed or are not disclaimed for use in the treatment or prevention a 

disease or condition associated with an amyloid and/or amyloid-like protein. 

5 41. The compound of item 40, wherein the disease is a neurological disorder. 

42. The compound of item 41, wherein the neurological disorder is Alzheimer's disease (AD), 

Lewy body dementia (LBD), Down's syndrome, hereditary cerebral hemorrhage with 

amyloidosis (Dutch type), the Guam Parkinson-Dementia complex or mild cognitive 

10 impairment (MCI), 

43. The compound of item 42, wherein the neurological disorder is Alzheimer's disease. 

44. The compound of item 40, wherein the disease is progressive supranuclear paisy, 

15 multiple sclerosis, inclusion-body myositis (IBM), Creutzfeld Jacob disease, Parkinson's 

disease, HIV-related dementia, amyotropic lateral sclerosis (ALS), inclusion-body myositis 

(IBM), adult onset dlabetis, senile cardiac amyloidosis, endocrine tumors, glaucoma, 

ocular amyloidosis, primary retinal degeneration, macular degeneration (such as age-

related macular degeneration (AMD)), optic nerve drusen, optic neuropathy, optic neuritis, 

2.0 or lattice dystrophy. 

45. A mixture comprising a compound as defined in any one of items 1 to 25 wherein the 

compounds disclaimed in item 1 are disclaimed or are not disclaimed and optionally at 

least one further biologically active compound and/or a pharmaceutical^ acceptable 

25 carrier and/or a diluent and/or an excipient. 

46. The mixture according to item 45, wherein the further biologically active compound is a 

compound used in the treatment of amyloidosis. 

30 47. The mixture according to item 45 or 46, wherein the further biologically active compound 

is selected from the group consisting of antibodies, vaccines, compounds against 

oxidative stress, anti-apoptotic compounds, metal chelators, inhibitors of DMA repair such 

as pirenzepin and metabolites, 3-amino-i-propanesuifonic acid (3APS), 1,3-

propanedisulfonate (1.3PDS), a-secretase activators, [3- and y-secretase inhibitors, tau 
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proteins, neurotransmitters, j3-sheet breakers, attractants for amyloid beta clearing / 

depleting cellular components, inhibitors of N-terminal truncated amyloid beta including 

pyroglutamated amyloid beta 3-42, anti-inflammatory moiecuies, or cholinesterase 

inhibitors (ChEis) such as tacrine, rivastigmine, donepezil, and/or galantamine, M1 

5 agonists and other drugs including any amyloid or tau modifying drug and nutritive 

supplements. 

48. The mixture according to item 47, wherein the further biologically active compound is a 

cholinesterase inhibitor (ChEi). 

10 
49. The mixture according to item 47, wherein the further biologically active compound is 

selected from the group consisting of tacrine, rivastigmine, donepezil, galantamine, niacin 

and memantine. 

15 50. The mixture according to item 45, wherein the further biologically active compound is an 

antibody, particularly a monoclonal antibody, including any functionally equivalent 

antibody or functional parts thereof. 

51. The mixture according to item 50, wherein the antibody, particularly the monoclonal 

20 antibody, including any functionally equivalent antibody or functional parts thereof, is an 

antibody which binds amyloid [3. 

52. The mixture according to item 50 or 51, wherein the antibody, particularly the monoclonal 

antibody, including any functionally equivalent antibody or functional parts thereof, is an 

25 antibody which antibody, upon co-incubation with amyloid monomeric and/or polymeric 

soluble amyloid peptides, particularly with {3-amyloid monomeric peptides such as, for 

example, A{3 monomeric peptides 1-39; 1-40, 1-41, or 1-42, and/or a polymeric soluble 

[3-amyloid peptide comprising a plurality of the Aj3 monomeric units, but especially with an 

AB-I-42 monomeric and/or an A[3 polymeric soluble amyloid peptide comprising a plurality of 

30 the A[31.42 monomeric units, inhibits the aggregation of the A{3 monomers into high 

molecular polymeric fibrils or filaments and, in addition, upon co-incubation with preformed 

high molecular polymeric amyloid fibrils or filaments formed by the aggregation of amyloid 

monomeric peptides, particularly [3-amyloid monomeric peptides such as, for example, Af3 
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monomelic peptides 1-39; 1-40, 1-41, or 1-42, but especially Ap^2 monomelic peptides, 

is capable of disaggregating preformed polymeric fibrils or filaments. 

The mixture according to item 50, wherein the antibody is a chimeric antibody or a 

functional part thereof, or a humanized antibody or a functional part thereof. 

The mixture according to item 50, wherein the antibody is a monoclonal antibody selected 

from the group of antibodies having the characteristic properties of an antibody produced 

by the hybridoma eel! line: 

a) FP 12H3, deposited on December 01, 2005 and December 09, 2005, respectively, 

as DSM ACC2752; 

b) FP 12H3-C2, deposited on December 01, 2005 and December 09, 2005, 

respectively, as DSM ACC2750; 

c) FP 12H3-G2, deposited on December 01, 2005 and December 09, 2005, 

respectively, as DSM ACC2751; 

d) ET 7E3, deposited on December 08, 2005 as DSM ACC2755; and 

e) EJ 7H3, deposited on December 08, 2005 as DSM ACC2756. 

The mixture according to item 50, wherein the antibody is a monoclonal antibody selected 

from the group of antibodies produced by the hybridoma ceil line: 

a) FP 12H3, deposited on December 01, 2005 and December 09, 2005, respectively, 

as DSM ACC2752; 

b) FP 12H3-C2, deposited' on December 01, 2005 and December 09, 2005, 

respectively, as DSM ACC2750; 

c) FP 12H3-G2, deposited on December 01, 2005 and December 09, 2005, 

respectively, as DSM ACC2751; 

d) ET 7E3, deposited on December 08, 2005 as DSM ACC2755; and 

e) EJ 7H3, deposited on December 08, 2005 as DSM ACC2756. 

The mixture according to item 50, wherein the antibody is a humanized antibody exhibiting 

a light chain and a heavy chain as depicted in SEQ ID No. 2 and SEQ ID No. 4 of 

international Application No. PCT/US2007/073504. 
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The mixture according to item 50, wherein the antibody is a humanized antibody exhibiting 

a light chain variable region and a heavy chain variabie region as depicted in SEQ ID No. 

1 and SEQ ID No. 3 of International Application NO. PCT/US2007/073504. 

The mixture according to item 45, wherein the further biologically active compound is an 

A(3 antigenic peptide fragment consisting of a single or repetitive stretch of a plurality of 

contiguous amino acid residues from the N-terminal part of the A|3 peptide, particularly a 

stretch of between 13 and 15 contiguous amino acid residues. 

The mixture according to item 58, wherein the A(3 antigenic peptide fragment is an 

ApT.,15 peptide antigen. 

The mixture according to item 58, wherein the Api.15 peptide antigen is a paimitoyfated 

Aj3i.15 peptide antigen modified by covalentiy attached paimitoyi residues, particularly 

between 2 and 4, more particularly 4 residues, at each end of the peptide reconstituted in 

a liposome. 

The mixture according to any one of items 45 to 60, wherein the compound and/or the 

further biologically active compound are present in a therapeutically effective amount. 

A method of collecting data for the diagnosis of an amyloid-associated disease or 

condition in a sample or a patient comprising: 

(a) bringing a sample or a specific body part or body area suspected to contain an 

amyloid protein into contact with a compound as defined in any one of claims 1 to 25 

wherein the compounds disclaimed in claim 1 are disclaimed or are not disclaimed; 

(b) allowing the compound to bind to the amyloid protein; 

(c) detecting the compound bound to the protein; and 

(d) optionally correlating the presence or absence of compound binding with the 

amyloid protein with the presence or absence of amyloid protein in the sample or 

specific body part or body area. 

A method of determining the extent of amyloidogenic plaque burden in a tissue and/or a 

body fluid comprising: 

(a) providing a sample representative of the tissue and/or body fluid under investigation; 
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(b) testing the sample for the presence of amyloid protein with a compound as defined 

in any one of items 1 to 25 wherein the compounds disclaimed in item 1 are 

disclaimed or are not disclaimed; 

(c) determining the amount of compound bound to the amyloid protein; and 

(d) calculating the plaque burden in the tissue and/or body fluid. 

The method according to item 63, wherein the determination in step (c) is conducted such 

that presence or absence of the compound binding with the amyloid protein correlates 

with presence or absence of amyloid protein. 

A method of collecting data for determining a predisposition to an amyloid-associated 

disease or condition in a patient comprising detecting the specific binding of a compound 

as defined in any one of claims 1 to 25 wherein the compounds disclaimed in claim 1 are 

disclaimed or are not disclaimed to an amyloid protein in a sample or in situ which 

comprises the steps of: 

(a) bringing the sample or a specific body part or body area suspected to contain the 

amyloid protein into contact with the compound as defined in any one of items 1 to 

25 wherein the compounds disclaimed in item 1 are disclaimed or are not 

disclaimed, which compound specifically binds to the amyloid protein; 

(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

(d) optionally correlating the presence or absence of the compound/protein complex 

with the presence or absence of amyloid protein in the sample or specific body part 

or body area; and 

(e) optionally comparing the amount of the compound/protein complex to a normal 

control value. 

A method of collecting data for monitoring minimal residual disease in a patient following 

treatment with an antibody or a vaccine composition, wherein the method comprises: 

(a) bringing a sample or a specific body part or body area suspected to contain an 

amyloid protein into contact with a compound as defined in any one of items 1 to 25 

wherein the compounds disclaimed in item 1 are disclaimed or are not disclaimed, 

which compound specifically binds to the amyloid protein; 
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(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

(d) optionally correlating the presence or absence of the compound/protein complex 

5 with the presence or absence of amyloid protein in the sample or specific body part 

or body area; and 
(e) optionally comparing the amount of the compound/protein complex to a normal 

control value. 

10 67. A method of collecting data for predicting responsiveness of a patient being treated with 

an antibody or a vaccine composition comprising; 

(a) bringing a sample or a specific body part or body area suspected to contain an 

amyloid protein into contact with a compound as defined in any one of items 1 to 25 

wherein the compounds disclaimed in item 1 are disclaimed or are not disclaimed, 

15 which compound specifically binds to the amyloid protein; 

(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

(d) optionally correlating the presence or absence of the compound/protein complex 

20 with the presence or absence of amyloid protein in the sample or specific body part 

or body area; and 

(e) optionally comparing the amount of the compound/protein complex to a normal 

control value. 

25 68. A test kit for detection and/or diagnosis of an amyloid-associated disease or condition 

comprising a compound as defined in any one of items 1 to 25 wherein the compounds 

69. The test kit according to item 68 comprising a container holding one or more compounds 

30 as defined in any one of items 1 to 25 wherein the compounds disclaimed in item 1 are 

disclaimed or are not disclaimed and instructions for using the compound for the purpose 

of binding to an amyloid protein to form a compound/protein complex and detecting the 

formation of the compound/protein complex such that presence or absence of the 
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compound/protein complex correlates with the presence or absence of the amyloid 

protein. 

70. Use of the compound as defined in any one of items 1 to 25 wherein the compounds 

disclaimed in item 1 are disclaimed or are not disclaimed for the preparation of a 

medicament for treating or preventing an ocular disease or condition associated with a 

pathological abnormality/change in the tissue of the visual system, particularly associated 

with an amyloid-beta-related pathological abnormality/change in the tissue of the visual 

system. 

71. The use of item 70, wherein the ocular disease or condition is selected from the group 

consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract due to 

beta-amyioid deposition, ocular amyloidosis, primary retinal degeneration, macular 

degeneration, for example age-related macular degeneration, optic nerve drusen, optic 

15 neuropathy, optic neuritis, and lattice dystrophy. 

72. A method of treating or preventing an ocular disease or condition associated with a 

pathological abnormality/change in the tissue of the visual system, particularly associated 

with an amyloid-beta-related pathological abnormality/change in the tissue of the visual 

20 system comprising administering to a subject in need of such treatment an effective 

amount of a compound as defined in any one of items 1 to 25 wherein the compounds 

disclaimed in item 1 are disclaimed or are not disclaimed. 

73. The method of item 72, wherein the ocular disease or condition is selected from the group 

25 consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract due to 

beta-amyloid deposition, ocular amyloidosis, primary retinal degeneration, macular 

degeneration, for example age-related macular degeneration, optic nerve drusen, optic 

neuropathy, optic neuritis, and lattice dystrophy. 

30 74. A compound as defined in any one of items 1 to 25 wherein the compounds disclaimed In 

item 1 are disclaimed or are not disclaimed for use in the treatment or prevention of an 

ocular disease or condition associated with a pathological abnormality/change In the 

tissue of the visual system, particularly associated with an amyloid-beta-related 

pathological abnormality/change in the tissue of the visual system. 
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75. The compound of item 74, wherein the ocular disease or condition is selected from the 

group consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract due 

to beta-arnyioid deposition, ocular amyloidosis, primary retinal degeneration, macular 

5 degeneration, for example age-related macular degeneration, optic nerve drusen, optic 

neuropathy, optic neuritis, and lattice dystrophy, 

76. A compound as defined in any one of items 1 to 25 wherein the compounds disclaimed in 

item 1 are disclaimed or are not disclaimed for use in inhibiting protein aggregation, in 

10 particular for use in inhibiting AJ31-42 aggregation, Tau aggregation or aipha-synuclein 

aggregation. 

77. Use of the compound as defined in any one of items 1 to 25 wherein the compounds 

disclaimed in item 1 are disclaimed or are not disclaimed for the preparation of a 

15 medicament for (a) reducing the j3-amy!oid plaque load, and/or (b) inhibiting the formation 

of (3-amyloid plaques and/or (c) retarding the increase of amyloid load in the brain of a 

patient. 

78. A method of (a) reducing the {^amyloid plaque load, and/or (b) inhibiting the formation of 

20 [3-amyloid plaques and/or (c) retarding the increase of amyloid load in the brain of a 

subject comprising administering to a subject in need of such treatment an effective 

amount of a compound as defined in any one of items 1 to 25 wherein the compounds 

disclaimed in item 1 are disclaimed or are not disclaimed. 

25 79. A compound as defined in any one of items 1 to 25 wherein the compounds disclaimed in 

item 1 are disclaimed or are not disclaimed for use in (a) the reduction of the (3-amyloid 

plaque load, and/or (b) the inhibition of the formation of (3-amyloid plaques and/or (c) the 

retardation of the increase of amyloid load in the brain of a patient 

30 80. The use of item 77, the method of item 78 or the compound of item 79, wherein reducing 

the jS-arnyloid plaque load, inhibiting the formation of (3-amyloid plaques and/or retarding 

the increase of amyloid load lead to a reduction and/or amelioration of the effects or a 

disease or condition caused by or associated with the formation and deposition of |3-

amyioid plaques in the brain. 
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Use of the compound as defined in any one of items 1 to 25 wherein the compounds 

disclaimed in item 1 are disclaimed or are not disclaimed for the preparation of a 

medicament for retaining or increasing cognitive memory capacity in a subject suffering 

from memory impairment. 

A method of retaining or increasing cognitive memory capacity in a subject suffering from 

memory impairment comprising administering to a subject in need of such treatment an 

effective amount of a compound as defined in any one of items 1 to 25 wherein the 

compounds disclaimed in item 1 are disclaimed or are not disclaimed. 

A compound as defined in any one of items 1 to 25 wherein the compounds disclaimed in 

item 1 are disclaimed or are not disclaimed for use in the retention or increase of cognitive 

memory capacity in a subject suffering from memory impairment. 

The use of item 30, the method of item 35 or the compound of item 40, wherein the 

amyloid-associated condition is characterized by a loss of cognitive memory capacity. 

The use, method or compound of item 84, wherein the treatment of the amyloid-

associated condition characterized by a loss of cognitive memory capacity leads to an 

increase in the retention of cognitive memory capacity. 

The use, method or compound of item 84, wherein the treatment of the amyloid-

associated condition characterized by a loss of cognitive memory capacity leads to a 

complete restoration of cognitive memory capacity. 
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CLAIMS 

A compound of formula (1): 

A-Lt-B (I) 

and all stereoisomers, racemic mixtures, pharmaceuticaliy acceptable salts, hydrates, 

solvates and polymorphs thereof; 

wherein 

A is selected from the group consisting of: 

Li is 
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B is selected from the group consisting of: 

R2° R20 

N r~H 

V 

and 

/ 

wherein 

R1, R2, R3 and R4 are each independently selected from the group consisting of 

hydrogen, halogen, CN, CF3, -CONR30R31, -N(R30)-C(O)-R31, aikyl, -O-alkyl, -C(0)0-

alkyi, cyeloaikyi, cycloalkylalkyl, heterocycioalkyl, fluoroalkyl, heterocycloalkylalkyl, 

alkenyl, aikynyl, aryl, heteroaryl, arylalkyi and heteroarylalkyi, wherein alkyi, cyeloaikyi, 

cycloalkylalkyl, heterocycioalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, aikynyl, aryl, 

heteroaryl, arylalkyi and heteroarylalkyi can be optionally substituted, or if any of the 

groups R1/R2/R3/R4 are adjacent, they can optionally be taken together and can form a 

5- to 8-membered ring containing carbon atoms and optionally one or more heteroatoms 

selected from O, S, or N or optionally one or more heteroatom (e.g., N, O and/or S)-

containing moieties and wherein the 5- to 8-membered ring may be substituted by 

NR20R21 or -O-alkyl, wherein the alkyl can be optionally substituted, or by 

for each occurrence, Ra is independently selected from the group consisting of 

hydrogen, alkyi, haloalkyi, S(0),NR3DR31, S(0),R3°, C(0)OR30, C(0)R30, and 

C(O)NR30R31; 
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for each occurrence, Rb is independently selected from the group consisting of: 

hydrogen, halogen, CN, CF3, CONR30R31, alky!, -O-alkyl, -C(0)0-alkyl, cycloalkyi, 

cycloalkyialkyl, heterocycioaikyl, fluoroalkyi, heterocycloalkyiaikyl, alkenyl, alkynyi, aryl, 

heteroaryl, arylalkyl and heteroaryialkyl, wherein alkyl, cycloalkyi, cycloalkyialkyl, 

heterocycioaikyl, fluoroalkyi, heterocycloalkyiaikyl, alkenyl, alkenyl, alkynyi, aryl, 

heteroaryl, arylalkyl, heteroaryialkyl and aminoalkyl can be optionally substituted; 

for each occurrence, R30, R31, R20 and R21 are each independently selected from the 

group consisting of: hydrogen, alkyl, cycloalkyi, cycloalkyialkyl, heterocycioaikyl, 

fluoroalkyi, heterocycloalkyiaikyl, alkenyl, alkynyi, aryl, heteroaryl, arylalkyl, 

heteroaryialkyl and aminoalkyl, wherein alkyl, cycloalkyi, cycloalkyialkyl, 

heterocycioaikyl, fluoroalkyi, heterocycloalkyiaikyl, alkenyl, alkynyi, aryl, heteroaryl, 

arylalkyl, heteroaryialkyl and aminoalkyl can be optionally substituted, or wherein R20 

and R21, when taken together with the nitrogen to which they are attached, can form a 3-

to 8-membered ring containing carbon atoms and optionally one or more further 

heteroatoms selected from O, S, or N or optionally one or more heteroatom (e.g., N, O 

and/or S)-containing moieties and wherein the 3- to 8-membered ring may be optionally 

substituted; 

X and Y are each independently selected from the group consisting of CRb and N; 

t is 1 or 2; and 

V is absent or NR20R21 

z is 1 or 2. 
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The compound of claim 1, wherein R1, R2, R3 and R4 are each independently selected 

from hydrogen, halogen (such as F), CN, CF3, CONR30R31, —O—alkyl, heterocycloalkyl 

(such as 
NH NC^alkyl —N 

or 
O 

The compound of claim 1, wherein A is selected from 

y 

The compound of any Of the preceding claims, wherein Ra is hydrogen or alkyl. 

The compound of claim 1 having the formula (I): 

A-U-E (I) 

and all stereoisomers, racemic mixtures, pharmaceuticaily acceptable salts, hydrates, 

solvates and polymorphs thereof; 

wherein A is: 

Li is: 

ts: 
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wherein 

R2 and R3 are each independently selected from the group consisting of hydrogen, 

halogen, CN, CF3, CONR30R31, alkyl, cycloalkyl, cycioalkylaikyi, heterocycloalkyl, 

fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl and 

heteroarylaikyi, wherein aikyl, cycloalkyl, cycioalkylaikyi, heterocycloalkyl, fluoroalkyl, 

heterocycloalkylalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl and heteroarylaikyi can 

be optionally substituted, R2 and R3 can optionally be taken together and can form a 5-

or 8-membered ring containing carbon atoms and optionally one or two heteroaioms 

selected from O, S, or N or the heteroatom-containing moiety NR50; 

R1 is hydrogen or halogen; 

Ra is hydrogen or alkyl; 

for each occurrence, Rb is independently selected from the group consisting of: 

hydrogen, halogen, CN, CF3, CQNR30R31, aikyl, -O-alkyl, -C(0)0-alkyl, cycloalkyl, 

cycioalkylaikyi, heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl, aryl, 

heteroaryl, arylalkyl and heteroarylaikyi, wherein alkyl, cycloalkyl, cycioalkylaikyi, 

heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkenyl, alkynyl, aryl, 

heteroaryl, arylalkyl, heteroarylaikyi and aminoalkyl can be optionally substituted; 

for each occurrence, R30, R31, R20 and R21 are each independently selected from the 

group consisting of hydrogen, alkyl, cycioalkyl, cycioalkylaikyi, heterocycloalkyl, 

fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, 

heteroarylaikyi and aminoalkyl, wherein alkyl, cycloalkyl, cycioalkylaikyi, 

heterocycloalkyl, fluoroalkyl, heterocycloalkylalkyl, alkenyl, alkynyl, aryl, heteroaryl, 

arylalkyl, heteroarylaikyi and aminoalkyl can be optionally substituted; 
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R50 is for each occurrence R20, S(O)tNR20R21, S(0)tR20, C(0)0R2°, 

C(O)R20C(=NRa)NR20R21, C(=NR20)NR21Ra, C(=NOR20)R21 or C(O)NR20R21; 

Y is each independently CH or N 

t is 1 or 2; and 

z is 1 or 2, 

6. A compound of claim 1 having the formula (i): 

A-LH3 (I) 

and all stereoisomers, racemic mixtures, pharmaceutically acceptable salts, hydrates, 

solvates and polymorphs thereof; 

wherein A is: 

Rb 

Li is: 

H 

B is: 

wherein 

R2 and R3 are each independently selected from the group consisting of hydrogen, 

halogen, CN, CF3, CONR30R31, alkyi, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, 

fluoroalkyl, heterocycioalkylalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl and 
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heteroarylalky!, wherein aikyl, cycloaikyi, cycloalkyialkyi, heterocycloaikyl, fiuoroalkyl, 

heterocycloaikylalkyl, alkenyi, aikynyl, aryl, heteroaryl, aryialkyi and heteroaryiaikyl can 

be optionally substituted, or if R1 and R2 are adjacent, they can optionally be taken 

together and can form a 5- or 6-membered ring containing carbon atoms and optionally 

one or two heteroatoms selected from O, S, or N or the heteroatom-containing moiety 

NR50; 

R1 is hydrogen or halogen; 

Ra is hydrogen or alkyl; 

for each occurrence, Rb is independently selected from the group consisting of: 

hydrogen, halogen, CN, CF3, CONR30R31, alkyl, -O-alkyl, -C(0)0-aikyj, cycloaikyi, 

cycloalkyialkyi, heterocycloaikyl, fiuoroalkyl, heterocycloaikylalkyl, alkenyi, aikynyl, aryl, 

heteroaryl, aryialkyi and heteroaryiaikyl, wherein alkyl, cycloaikyi, cycloalkyialkyi, 

heterocycloaikyl, fiuoroalkyl, heterocycloaikylalkyl, alkenyi, alkenyi, aikynyl, aryl, 

heteroaryl, aryialkyi, heteroaryiaikyl and aminoalkyi can be optionally substituted; 

for each occurrence, R30, R31, R20 and R21 are each independently selected from the 

group consisting of hydrogen, alkyl, cycloaikyi, cycloalkyialkyi, heterocycloaikyl, 

fiuoroalkyl, heterocycloaikylalkyl, alkenyi, aikynyl, aryl, heteroaryl, aryialkyi, 

heteroaryiaikyl and aminoalkyi, wherein alkyl, cycloaikyi, cycloalkyialkyi, 

heterocycloaikyl, fiuoroalkyl, heterocycloaikylalkyl, alkenyi, aikynyl, aryl, heteroaryl, 

aryialkyi, heteroaryiaikyl and aminoalkyi can be optionaiiy substituted; 

R50 is, for each occurrence, R20, S(O)sNR20R21, S(0)tR20, C(0)0R2°, 

C(O)R20C(=NRa)NR20R21, C(=NR20)NR21Ra, C(=NOR20)R21 or C(O)NR20R21; 

Y is each independently CH or N; 

t is 1 or 2; and 

z is 1 or 2. 

7. A compound of claim 1 having the formula (I): 

A-U-B (I) 

and ail stereoisomers, racemic mixtures, pharmaceuticaliy acceptable salts, hydrates, 

solvates and polymorphs thereof; 

wherein A is: 
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R 

R^ 

RL 

Li is: 

H 

B is: 

NHR20 

CH3 

wherein 
R! and R2 are each independently selected from the group consisting of hydrogen, 

halogen, CN, CF3, CONR30R31 ,alkyl, cycloalkyi, cycloalkylalkyl, heterocycloalkyl, 

fluoroalkyl, heterocycloaikylalkyl, alkenyl, alkynyl, aryl, heteroaryl, aryialkyl and 

heteroarylalkyl, wherein alkyl, cycloalkyi, cycloalkylalkyl, heterocycloalkyl, fluoroalkyl, 

heterocycloaikylalkyl, alkenyl, alkynyl, aryl, heteroaryl, aryialkyl and heteroarylalkyl can 

be optionally substituted, or if R1 and R2 are adjacent, they can optionally be taken 

together and can form a 5- or 6-membered ring containing carbon atoms and optionally 

one or two heteroatoms selected from O, S, or N or the heteroatom-containing moiety 

NR50; 

R3 is hydrogen or halogen; 

Ra is hydrogen or aikyf; 

for each occurrence, Rb is independently selected from the group consisting of: 

hydrogen, halogen, CN, CF3, CONR30R31, alkyl, -O-alkyl, -C(0)0-a!kyl, cycloalkyi, 

cycloalkylalkyl, heterocycloalkyl, fluoroalkyl, heterocycloaikylalkyl, alkenyl, alkynyl, aryl, 

heteroaryl, aryialkyl and heteroarylalkyl, wherein alkyl, cycloalkyi, cycloalkylalkyl, 

heterocycloalkyl, fluoroalkyl, heterocycloaikylalkyl, alkenyl, alkenyl, alkynyl, aryl, 

heteroaryl, aryialkyl, heteroarylalkyl and aminoalkyl can be optionally substituted; 
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for each occurrence R30, R31, R20 and R21 are each independently selected from the 

group consisting of hydrogen, alkyi, cycloalkyi, cycioaikylalkyl, heterocycioalkyl, 

fluoroaikyl, heterocycloalkylalkyl, aikenyl, alkynyl, aryl, heteroaryi, aryialkyl, 

heteroarylaiky! and aminoalkyl, wherein alkyl, cycloalkyi, cycioaikylalkyl, 

heterocycioalkyl, fluoroaikyl, heterocycloalkylalkyl, aikenyl, alkynyl, aryl, heteroaryi, 

aryialkyl, heteroarylaiky! and aminoalkyl can be optionally substituted; 

R50 is, for each occurrence, R20, S(O)fNR20R21, S(0)tR20, C(0)OR20, 

C(O)R20C(=NRa)NR20R21, C(=NR20)NR21Ra, C(=NOR20)R21 or C{O)NR20R21; 

Y is each independently CH or N; and 

t is 1 or 2. 

8. A compound of claim 1 having the formula (I): 

and all stereoisomers, racemic mixtures, pharmaceutically acceptable salts, hydrates, 

solvates and polymorphs thereof; 

wherein A is: 

A-U-B (I) 

F F 

F /• r /rr r / 

r , r ,or r 

Li is: 

H 
and 

B 
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9. The compound of any of the preceding claims, wherein the compound is selected from 

the group consisting of 
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10. A compound as defined in any one of claims 1 to 9 comprising a radionuclide. 

11. A radiopharmaceutical formulation comprising a compound as defined in any one of 

claims 1 to 9 comprising a radionuclide. 

12. A pharmaceutical composition comprising a compound as defined in any one of claims 

1 to 9 wherein the pharmaceutical composition further comprises a pharmaceuticaiiy 

acceptable carrier or excipient. 

13. Use of the compound as defined in any one of claims 1 to 9, for the preparation of a 

medicament for treating or preventing a disease or condition associated with an amyloid 

and/or amyloid-like protein, wherein the disease is a neurological disorder selected 

from the group consisting of Alzheimer's disease (AD), Lewy body dementia (LBD), 

Down's syndrome, hereditary cerebral hemorrhage with amyloidosis (Dutch type), the 

Guam Parkinson-Dementia complex or mild cognitive impairment (MCI) or wherein the 

disease is progressive supranuclear palsy, multiple sclerosis, inclusion-body myositis 

(IBM), Creutzfeid Jacob disease, Parkinson's disease, HIV-related dementia, 

amyotropic lateral sclerosis (ALS), inclusion-body myositis (IBM), adult onset diabetes, 

senile cardiac amyloidosis, endocrine tumors, glaucoma, ocuiar amyloidosis, primary 

retinal degeneration, macular degeneration (such as age-related macular degeneration 

(AMD)), optic nerve drusen, optic neuropathy, optic neuritis, or lattice dystrophy. 
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14. The use of claim 13, wherein the neurological disorder is Alzheimer's disease. 

15. The compound, as defined in any one of claims 1 to 9, for use in the treatment or 

prevention of a disease or condition associated with an amyloid and/or amyloid-iike 

protein. 

16. The compound of claim 15, wherein the disease is a neurological disorder selected from 

the group consisting of Alzheimer's disease (AD), Lewy body dementia (LBD), Down's 

syndrome, hereditary cerebral hemorrhage with amyloidosis (Dutch type), the Guam 

Parkinson-Dementia complex or mild cognitive impairment (MCI) or wherein the disease 

is progressive supranuclear palsy, multiple sclerosis, inclusion-body myositis (IBM), 

Creutzfeld Jacob disease, Parkinson's disease, HIV-related dementia, amyotropic 

lateral sclerosis (ALS), inclusion-body myositis (IBM), adult onset diabetis, senile 

cardiac amyloidosis, endocrine tumors, glaucoma, ocular amyloidosis, primary retinal 

degeneration, macular degeneration (such as age-related macular degeneration 

(AMD)), optic nerve drusen, optic neuropathy, optic neuritis, or lattice dystrophy. 

17. The compound of claim 16, wherein the neurological disorder is Alzheimer's disease. 

18. A mixture comprising a compound as defined in any one of claims 1 to 9 and optionally 

at least one further biologically active compound and/or a pharmaceutically acceptable 

carrier and/or a diluent and/or an excipient, wherein the further biologically active 

compound is selected from the group consisting of antibodies, vaccines, compounds 

against oxidative stress, anti-apoptotic compounds, metal chelators, inhibitors of DNA 

repair such as pirenzepin and metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3-

propanedisulfonate (1.3PDS), a-secretase activators, (3- and y-secretase inhibitors, tau 

proteins, neurotransmitters, |3-sheet breakers, attractants for amyloid beta clearing / 

depleting cellular components, inhibitors of N-terminal truncated amyloid beta including 

pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, or cholinesterase 

inhibitors (ChEls) such as tacrine, rivastigmine, donepezil, and/or gaiantamine, M1 

agonists and other drugs including any amyloid or tau modifying drug and nutritive 

supplements. 

19. The mixture according to claim 18, wherein the further biologically active compound is a 

compound for treating of amyloidosis. 
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20. The mixture according to claim 19, wherein the further biologically active compound is a 

cholinesterase inhibitor (ChEl). 

21. An in vitro method of collecting data for the diagnosis of an amyloid-associated disease 

or condition in a sample comprising: 

(a) bringing a sample suspected to contain an amyloid protein into contact with a 

compound as defined in any one of claims 1 to 9; 

(b) allowing the compound to bind to the amyloid protein; 

(c) detecting the compound bound to the protein; and 

(d) optionally correlating the presence or absence of compound binding with the 

amyloid protein with the presence or absence of amyloid protein in the sample. 

22. An in vitro method of determining the extent of amyloidogenic plaque burden in a tissue 

and/or a body fluid comprising: 

(a) testing a sample representative of the tissue and/or body fluid under investigation 

for the presence of amyloid protein with a compound as defined in any one of 

claims 1 to 9; 

(b) determining the amount of compound bound to the amyloid protein; and 

(c) calculating the plaque burden in the tissue and/or body fluid. 

23. The method according to claim 22, wherein the determination in step (b) is conducted 

such that presence or absence of the compound binding with the amyloid protein 

correlates with presence or absence of amyloid protein. 

24. An in vitro method of collecting data for determining a predisposition to an amyloid-

associated disease or condition in a patient comprising detecting the specific binding of 

a compound as defined in any one of claims 1 to 9 to an amyloid protein in a sample 

which comprises the steps of: 

(a) bringing the sample suspected to contain the amyloid protein into contact with the 

compound as defined in any one of claims 1 to 9, which compound specifically 

binds to the amyloid protein; 

(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 
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(d) optionaSiy correlating the presence or absence of the compound/protein complex 

with the presence or absence of amyloid protein in the sample or; and 

(e) optionally comparing the amount of the compound/protein complex to a normal 

control value. 

25. An in vitro method of collecting data for monitoring minimal residual disease in a patient 

following treatment with an antibody or a vaccine composition, wherein the method 

comprises: 

(a) bringing a sample suspected to contain an amyloid protein into contact with a 

compound as defined in any one of claims 1 to 9, which compound specifically 

binds to the amyloid protein; 

(b) allowing the compound to bind to the amyloid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

(d) optionally correlating the presence or absence of the compound/protein complex 

with the presence or absence of amyloid protein in the sample; and 

(e) optionally comparing the amount of the compound/protein complex to a normal 

control value. 

26. An in vitro method of collecting data for predicting responsiveness of a patient being 

treated with an antibody or a vaccine composition comprising: 

(a) bringing a sample suspected to contain an amyloid protein into contact with a 

compound as defined in any one of claims 1 to S, which compound specifically 

binds to the amyloid protein; 

(b) allowing the compound to bind to the amyioid protein to form a compound/protein 

complex; 

(c) detecting the formation of the compound/protein complex; 

(d) optionally correlating the presence or absence of the compound/protein complex 

with the presence or absence of amyloid protein in the sample; and 

(e) optionally comparing the amount of the compound/protein complex to a normal 

control value. 

27. Use of the compound as defined in any one of claims 1 to 9 for the preparation of a 

medicament for treating or preventing an ocuiar disease or condition associated with a 

pathological abnormality/change in the tissue of the visual system, particularly 

associated with an amyloid-beta-related pathological abnormality/change in the tissue of 
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the visual system, wherein the ocular disease or condition is selected from the group 

consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract due to 

beta-amyloid deposition, ocular amyloidosis, primary retinal degeneration, macular 

degeneration, for exampie age-related macular degeneration, optic nerve drusen, optic 

neuropathy, optic neuritis, and lattice dystrophy. 

28. A compound as defined in any one of claims 1 to 9 for use in the treatment or 

prevention of an ocular disease or condition associated with a pathological 

abnormality/change in the tissue of the visual system, particularly associated with an 

amyloid-beta-reiated pathological abnormality/change in the tissue of the visual system. 

29. The compound of claim 28, wherein the ocular disease or condition is selected from the 

group consisting of neuronal degradation, cortical visual deficits, glaucoma, cataract 

due to beta-amyloid deposition, ocular amyloidosis, primary retinal degeneration, 

macular degeneration, for example age-related macular degeneration, optic nerve 

drusen, optic neuropathy, optic neuritis, and lattice dystrophy. 

30. A compound as defined in any one of claims 1 to 9 for use in inhibiting protein 

aggregation, in particular for use in inhibiting Ap1-42 aggregation, Tau aggregation or 

alpha-synuclein aggregation. 

31. A compound as defined in any one of claims 1 to 9 for use in (a) the reduction of the j3-

amyioid piaque load, and/or (b) the inhibition of the formation of [3-amyloid plaques 

and/or (c) the retardation of the increase of amyloid load in the brain of a patient. 

32. The compound of claim 31, wherein reducing the {3-amyioid piaque load, inhibiting the 

formation of [3-amyloid plaques and/or retarding the increase of amyloid load lead to a 

reduction and/or amelioration of the effects of a disease or condition caused by or 

associated with the formation and deposition of p-amyloid plaques in the brain. 

33. A compound as defined in any one of claims 1 to 9 for use in the retention or increase of 

cognitive memory capacity in a subject suffering from memory impairment. 

34. The use of claim 13 or the compound of claim 15, wherein the amyloid-associated 

condition is characterized by a loss of cognitive memory capacity and the treatment of 

the amyloid-associated condition leads to an increase in the retention of cognitive 
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memory capacity or a complete restoration of cognitive memory capacity. 
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