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(57) ABSTRACT 

This invention is directed to methods of preventing or treating 
diseases or conditions of the lungs associated with excessive 
cell proliferation, remodeling, inflammation, vasoconstric 
tion, bronchoconstriction, airway hyperreactivity and edema. 
Particularly, this invention is directed to methods of treating 
pulmonary diseases Such as asthma; chronic obstructive pull 
monary disease; respiratory tract illness caused by respiratory 
syncytial virus; pulmonary arterial hypertension; acute respi 
ratory distress syndrome and ventilator induced lung injury; 
cystic fibrosis; bronchiectasis; alpha-1-antitrypsin defi 
ciency; rhinitis; rhinosinusitis; primary ciliary dyskinesia; 
pneumonia; bronchiolitis caused by agents other than respi 
ratory syncytial virus; and interstitial lung disease including 
lymphangioleiomyomatosis; idiopathic pulmonary fibrosis: 
obliterative bronchiolitis or bronchiolitis obliterans organiz 
ing pneumonia due to lung transplantation or HSCT; nonspe 
cific interstitial pneumonia; cryptogenic organizing pneumo 
nia; acute interstitial pneumonia; respiratory bronchiolitis 
associated interstitial lung disease; or pulmonary sarcoidosis. 
The method comprises administering to a Subject an effective 
amount of a rho kinase inhibitor compound to treat the dis 
CaSC. 
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METHOD FOR TREATING PULMONARY 
DISEASESUSING RHO KNASE INHIBITOR 

COMPOUNDS 

0001. This application is a divisional of U.S. application 
Ser. No. 12/492,494, filed Jun. 26, 2009; which claims the 
benefit of U.S. Provisional Application Nos. 61/076,055, 
filed Jun. 26, 2008: 61/169.239, filed Apr. 14, 2009: 61/169, 
639, filed Apr. 15, 2009; and 61/169,635, filed Apr. 15, 2009: 
which are incorporated herein by reference in their entirety. 

TECHNICAL FIELD 

0002 This invention relates to methods of preventing or 
treating diseases or conditions of the lung associated with 
excessive cell proliferation, remodeling, inflammation, vaso 
constriction, bronchoconstriction, airway hyperreactivity and 
edema. Particularly, this invention relates to methods of treat 
ing pulmonary diseases Such as asthma, COPD, respiratory 
tract illness caused by respiratory syncytial virus infection, 
PAH, LAM, idiopathic pulmonary fibrosis, ARDS and VILI, 
CF, bronchiectasis, AATD, rhinitis, rhinosinusitis, PCD, 
pneumonia, bronchiolitis caused by agents other than RSV. 
OB/BOOP due to lung transplantation or HSCT, non-IPF IIP 
and ILD other than IPF, non-IPF IIPs and OB/BOOP, using 
novel rho kinase inhibitor compounds. 

BACKGROUND OF THE INVENTION 

Rho Kinase as a Target 
0003. The Rho family of small GTP binding proteins can 
be activated by several extracellular stimuli such as growth 
factors, hormones and mechanic stress and function as a 
molecular signaling Switch by cycling between an inactive 
GDP-bound form and an active GTP-bound form to elicit 
cellular responses. Rho kinase (ROCK) functions as a key 
downstream mediator of Rho and exists as two isoforms 
(ROCK 1 and ROCK 2) that are ubiquitously expressed. 
ROCKs are serine/threonine kinases that regulate the func 
tion of a number of Substrates including cytoskeletal proteins 
such as adducin, moesin, Na-H exchanger 1 (NHE1), LIM 
kinase and vimentin, contractile proteins such as the myosin 
light chain phosphatase binding subunit (MYPT-1), CPI-17, 
myosin light chain and calponin, microtubule associated pro 
teins such as Tau and MAP-2, neuronal growth cone associate 
proteins such as CRMP-2, signaling proteins such as PTEN 
and transcription factors such as serum response factor 
(Loirand et al, Circ Res 98:322-334 (2006)). ROCK is also 
required for cellular transformation induced by RhoA. As a 
key intermediary of multiple signaling pathways, ROCK 
regulates a diverse array of cellular phenomena including 
cytoskeletal rearrangement, actin stress fiber formation, pro 
liferation, chemotaxis, cytokinesis, cytokine and chemokine 
secretion, endothelial or epithelial cell junction integrity, apo 
ptosis, transcriptional activation and Smooth muscle contrac 
tion. As a result of these cellular actions, ROCK regulates 
physiologic processes such as vasoconstriction, bronchocon 
striction, tissue remodeling, inflammation, edema, platelet 
aggregation and proliferative disorders. 
0004 One well documented example of ROCK activity is 
in smooth muscle contraction. In smooth muscle cells ROCK 
mediates calcium sensitization and Smooth muscle contrac 
tion. Agonists (noradrenaline, acetylcholine, endothelin, etc.) 
that bind to G protein coupled receptors produce contraction 
by increasing both the cytosolic Ca+ concentration and the 

Jan. 3, 2013 

Ca+ sensitivity of the contractile apparatus. The Ca+-sen 
sitizing effect of Smooth muscle constricting agents is 
ascribed to ROCK-mediated phosphorylation of MYPT-1, 
the regulatory subunit of myosin light chain phosphatase 
(MLCP), which inhibits the activity of MLCP resulting in 
enhanced phosphorylation of the myosin light chain and 
smooth muscle contraction (WO 2005/003101A2, WO 2005/ 
034.866A2). 
0005. The use of prototype non-potent Rho-kinase inhibi 
tors, Y27632 or fasudil, in animal models has suggested a 
number of potential benefits of Rho-kinase inhibitors. 
Y27632 has shown favorable activity in animal models of 
respiratory disorders such as airway hyperreactivity and 
asthma (Schaafsma et al. Respiratory Research 7:121-127, 
2006), airway remodeling and idiopathic pulmonary fibrosis 
(Shimizu et al. Am J Respir Crit. Care Med 163:210-217, 
2001) and RSV infection (Hashimoto et al. Thorax 57:524 
527, 2002). Fasudil has been shown to have favorable activity 
in models of asthma (Taki Fet al. Clin Exp Allergy, 37:599 
607, 2007); pulmonary hypertension (Shimokawa et al. Arte 
rioscler Thromb Vasc Biol 25:1767-1775, 2005). 

Asthma 

0006 Asthma is a common chronic disorder of the air 
ways characterized by variable and recurring symptoms, 
reversible airway obstruction, bronchial hyperresponsive 
ness, and an underlying inflammation. Acute symptoms of 
asthma include cough, wheezing, shortness of breath and 
nocturnal awakening. These symptoms usually arise from 
bronchospasm and require and respond to bronchodilator 
therapy (see Expert Panel Report 3: Guidelines for the Diag 
nosis and Management of Asthma, NIH Publication No. 
07-4051, Bethesda, Md.: U.S. Department of Health and 
Human Services; National Institutes of Health; National 
Heart, Lung, and Blood Institute; National Asthma Education 
and Prevention Program, (2007) and references therein). 
0007 Central to the pathophysiology of asthma is the 
presence of underlying airway inflammation mediated by the 
recruitment and activation of multiple cell types including 
mast cells, eosinophils, T lymphocytes, macrophages, den 
dritic cells and neutrophils. Type 2 T-helper (Th2) cells 
appear to play a central role in the activation of the immune 
cascade that results in inflammation Th2-derived cytokines 
include IL-5, which is needed for eosinophil differentiation 
and survival, and IL-4 which is important for Th2 cell differ 
entiation and with IL-13 is important for IgE formation and 
leads to overproduction of IgE and eosinophilia. IgE-driven 
activation of mucosal mast cells releases bronchoconstrictor 
mediators such as histamine and cysteinyl-leukotrienes as 
well as inflammatory cytokines. Eosinophils contain inflam 
matory enzymes, generate leukotrienes, and express a wide 
variety of pro-inflammatory cytokines. Airway epithelial 
cells also play a role in the inflammatory process via release 
of cytokines Such as eotaxin that direct and modify the 
inflammatory response. Acute and chronic inflammation can 
affect not only the airway caliber and airflow but also can 
increase the existing bronchial hyperresponsiveness to a vari 
ety of stimuli, which enhances susceptibility to broncho 
Spasm. 
0008. As a consequence of airway inflammation and the 
generation of growth factors, the airway Smooth muscle cell 
can undergo proliferation, activation, contraction, and hyper 
trophy—events that can influence airway airflow limitation. 
In asthma, the dominant physiological event leading to clini 
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cal symptoms is airway narrowing and a Subsequent interfer 
ence with airflow. Inacute exacerbations of asthma, bronchial 
Smooth muscle contraction (bronchoconstriction) occurs 
quickly to narrow the airways in response to exposure to a 
variety of stimuli including allergens or irritants. Allergen 
induced acute bronchoconstriction results from an IgE-de 
pendent release of mediators from mast cells that includes 
histamine, tryptase, leukotrienes, and prostaglandins that 
directly contract airway Smooth muscle. The mechanisms 
influencing airway hyperresponsiveness are multiple and 
include inflammation, dysfunctional neuroregulation, and 
airway remodeling. Airway remodeling involves structural 
changes including thickening of the Sub-basement mem 
brane, subepithelial fibrosis, airway smooth muscle hypertro 
phy and hyperplasia, blood vessel proliferation and dilation 
with consequent permanent changes in the airway that 
increase airflow obstruction and that is not prevented by or 
fully reversible by current therapies. 
0009 Airway epithelium and endothelial cell function are 
also critically involved in asthma. Upon disease progression, 
epithelial subbasement membranes thicken with mucus 
hypersecretion and the formation of inspissated mucus plugs. 
Changes in endothelial cell integrity lead to edema, another 
key pathophysiology defining asthmatic change of the air 
way. These factors serve to further limit airflow and are not 
directly addressed by current therapies. 
0010 Current standard therapies for asthma are a combi 
nation of corticosteroids and f-agonists (anti-inflammatory 
and bronchodilator drugs). These drugs provide acceptable 
control of the disease for many asthmatics. However, it is 
estimated that 5 to 10% of the asthma patients have symp 
tomatic disease despite treatment with this combination of 
corticosteroids and B-agonists (Chanez et al., J Allergy Clin 
Immunol 119:1337-1348 (2007)). 

Chronic Obstructive Pulmonary Disease 
0011 Chronic obstructive pulmonary disease (COPD) is 
the most common chronic lung disease associated with Sig 
nificant morbidity and mortality. In the United States, COPD 
is the fourth leading cause of death and accounts for more 
than S30 billion in annual health care costs. An estimated 16 
million adults are affected by COPD, and each year 120,000 
Americans die of the disease. COPD is defined as a chronic 
disease characterized by airway/alveolar/systemic inflamma 
tion, with measured airflow obstruction (FEV/FVC<70% 
and FEV<80% predicted) that is partially improved with 
bronchodilator therapy. The local and systemic release of 
inflammatory mediators by the lung cells leads to airway 
disease (chronic obstructive bronchitis) and, in a minority of 
patients, to destruction of parenchymal tissue (emphysema), 
both of which can result in the airflow limitation that charac 
terizes COPD (see Doherty DE et al., Clin Cornerstone 6:S5 
16 (2004) and MacNee, Clin Ches Med28:479-513 (2007)). 
The release of these inflammatory mediators by the lung cells 
may also exacerbate inflammation in other organ systems, 
Such as that observed in coronary, cerebrovascular, and 
peripheral vascular conditions. 
0012. The chronic inflammation, airway obstruction, and 
tissue damage that occur in COPD all result from chronic 
exposure to inhaled toxic Substances, primarily cigarette 
Smoke. In response to the chemical insult of inhaled tobacco 
Smoke, inflammatory cells (including macrophages, neutro 
phils, and T-lymphocytes, primarily CD8 lymphocytes) are 
activated in the Small and large airways as well as in the lung 
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parenchyma. These activated inflammatory cells release a 
host of cytokines and other mediators (including tumor 
necrosis factor-O, interleukin IL-8, and leukotriene B), 
which can cause damage to lung tissue. The end result of the 
release of these cytokines and mediators may be the develop 
ment of chronic inflammation of the airways, mucus gland 
hypertrophy and goblet-cell hyperplasia with increased 
mucus secretion, fibrosis and narrowing of Smaller airways, 
destruction of the parenchyma (the connective tissue/cells in 
the lungs), and changes in the blood vessels that may result in 
the development of pulmonary hypertension. These patho 
logic changes manifest themselves as mucus hypersecretion, 
limited airflow, hyperinflation, and gas exchange abnormali 
ties which are the major physiologic abnormalities that char 
acterize COPD. A loss in the integrity of the lung’s connective 
tissue leads to a decrease of elastic recoil and hyperinflation. 
(0013 Current therapies to treat COPD include bronchodi 
lators, especially anticholinergic agents, that help to some 
degree decrease hyperinflation, therefore increasing inspira 
tory capacity and relieving dyspnea. Although corticosteroids 
are an effective treatment for most cases of asthma, the 
inflammatory cells and mediators in COPD are not sensitive 
to treatment with systemic or inhaled corticosteroids making 
treatment with these agents of limited usefulness in COPD. 

RSV Infection 

0014 Respiratory syncytial virus (RSV) causes acute res 
piratory tract illness in persons of all ages. RSV is a leading 
cause of lower respiratory tract infection (LRTI) in children 
younger than 2 years. It is associated with up to 120,000 
pediatric hospitalizations each year, and is increasing in fre 
quency. RSV also is a significant cause of morbidity and 
mortality from LRTI in elderly patients (Collins et al., JVirol 
82:2040-2055 (2008); Peebles et al., Proc Am Thorac Soc 
2:110-115 (2005)). 
0015. After replicating in the nasopharynx, RSV infects 
the small bronchiolar epithelium and extends to the type 1 and 
2 alveolar pneumocytes in lung. Pathologic findings of RSV 
include necrosis of epithelial cells, occasional proliferation of 
the bronchiolar epithelium, infiltrates of monocytes and T 
cells centered on bronchial and pulmonary arterioles, and 
neutrophils between the vascular structures and Small air 
ways. This leads to airway obstruction, air trapping and 
increased airway resistance, and also is associated with a 
finding of neutrophilia in bronchoalveolar lavage. The 
immune response to RSV, especially cytokine and chemokine 
release, appears to play a role in the pathogenesis and severity 
of bronchiolitis. There is a distinct pattern of cytokines and 
chemokines induced by RSV infection and some have been 
associated with disease severity. The cytokines IL-8, IL-6, 
TNF-alpha, and IL-1 beta can be detected in airway secre 
tions of infected children (Smyth et al. Arch Dis Child 76:210 
(1997)), and IL-6 levels correlate with severe disease. 
Chemokines identified in respiratory tract secretions of chil 
dren include CCL3, CCL2, CCL11 and CCL5, but only the 
beta-chemokines, particularly MIP-1 alpha, are associated 
with severe disease (Welliveretal. Pediatr Infect Dis J 21:457 
(2002)). 
0016 RSV can involve both lower and upper respiratory 

tract. Severe lower respiratory tract disease can involve bron 
chiolitis, bronchospasm, pneumonia, and acute respiratory 
failure in children. Lower respiratory tract involvement usu 
ally occurs with primary infection, and may occur in second 
infections and can cause wheezing, tachypnea and apnea. 
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0017 Repeat RSV infections occur frequently in children 
and young adults and result in significant upper respiratory 
tract symptoms. Signs include cough, coryza, rhinorrhea, and 
conjunctivitis. RSV infection in adults also may cause short 
term airway reactivity. 
0018. There is no direct treatment for RSV infection and 
the respiratory complications it causes. The current therapy 
for RSV is primarily supportive. Bronchodilator therapy in 
infants with bronchiolitis, largely caused by RSV infection, 
did not demonstrate benefit in large randomized trials and 
systematic reviews. Prophylaxis with palivizumab, a human 
ized monoclonal antibody, has been indicated for a limited 
fraction of the pediatric patient population. 

Pulmonary Arterial Hypertension 

0019 Pulmonary arterial hypertension (PAH) is a disease 
of the Small pulmonary arteries, characterized by vascular 
narrowing leading to a progressive increase in pulmonary 
vascular resistance. The consequence of this increased right 
ventricle after-load is the failure of the afterload-intolerant 
right ventricle. The pulmonary vascular injury underlying 
PAH occurs in an idiopathic form or in association with other 
disease states such as congenital heart disease or COPD. 
Vasoconstriction, remodeling of the pulmonary vessel wall, 
and thrombosis contribute to the increased pulmonary vascu 
lar resistance in PAH. However, it is now recognized that 
pulmonary arterial obstruction by vascular proliferation and 
remodeling is the hallmark of PAH pathogenesis (Humbert et 
al. JAm Coll Cardiol 43:13 S-24S (2004) and Rubin Proc Am 
Thorac Soc 3:111-115 (2006)). The process of pulmonary 
vascular remodeling involves all layers of the vessel wall. 
Indeed, each cell type (endothelial, Smooth muscle, and fibro 
blast), as well as inflammatory cells and platelets, may play a 
significant role in PAH. A feature common to all forms of 
PAH remodeling is the distal extension of smooth muscle into 
Small peripheral, normally nonmuscular, pulmonary arteries 
within the respiratory acinus. In addition, a hallmark of severe 
pulmonary hypertension is the formation of a layer of myo 
fibroblasts and extracellular matrix between the endothelium 
and the internal elastic lamina, termed the neointima. 
0020 Pulmonary vasoconstriction is believed to be an 
early component of the pulmonary hypertensive process. 
Excessive vasoconstriction has been related to abnormal 
function or expression of potassium channels and to endot 
helial dysfunction. Endothelial dysfunction leads to chroni 
cally impaired production of vasodilators such as nitric oxide 
and prostacyclin along with overexpression of vasoconstric 
tors such as endothelin 1. 

0021 Inflammatory mechanisms appear to play a signifi 
cant role in some types of pulmonary hypertension. Indeed, a 
subset of PAH patients have circulating autoantibodies 
including antinuclearantibodies, as well as elevated circulat 
ing levels of proinflammatory cytokines IL-1 and IL-6. Lung 
histology also revealed inflammatory infiltrates (macroph 
ages and lymphocytes) in the range of plexiform lesions in 
severe PAH as well as an increased expression of chemokines 
RANTES and fractalkine. 

0022. Current therapies for PAH include prostanoids, 
endothelin receptor antagonists, and phosphodiesterase type 
V inhibitors. Despite these treatments, the average life 
expectancy of a PAH patient is generally under five years 
from the diagnosis of the disease. 
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Lymphangioleiomyomatosis 
0023 Lymphangioleiomyomatosis (LAM) and tuberous 
sclerosis complex (TSC) are caused by mutations in either of 
the tuberous sclerosis genes, TSC1 or TSC2, which control 
cell growth, Survival, and motility through the Akt/mamma 
lian target of rapamycin (mTOR) signaling pathway (McCor 
mack Chest 133:507-516 (2008)). Deficiency or dysfunction 
of the encoded proteins, hamartin or tuberin, respectively, 
result in a loss of regulation of signals from upstream sources 
including cell Surface tyrosine kinase and G protein coupled 
receptors. The constitutive activation of mTOR kinase and the 
downstream S6 kinase (S6K) leads to increased protein trans 
lation, and ultimately to inappropriate cellular proliferation, 
migration, and invasion. These changes lead to Smooth 
muscle cell infiltration and cystic destruction of the lung 
resulting in progressive dyspnea on exertion, recurrent pneu 
mothoraces, abdominal and thoracic lymphadenopathy, and 
abdominal tumors, including angiomyolipomas and lym 
phangiomyomas. 
0024 LAM occurs in about 30% of women with tuberous 
sclerosis complex (TSC) and also in women who do not have 
TSC (i.e., sporadic LAMS-LAMI). Both S-LAM and TSC 
LAM are associated with mutations in tuberous sclerosis 
genes. In patients with TSC or TSC-LAM, germline muta 
tions in TSC genes are present in all cells of the body and 
neoplasms and dysplasias occur when Somatic TSC muta 
tions result in a loss of heterozygosity for the normal allele. In 
patients with S-LAM, somatic TSC mutations are confined to 
lesions in the lung, kidney, and lymph nodes although respi 
ratory involvement predominates. 
0025. There are no proven therapies for LAM although 
bronchodilator therapy is useful for some patients. 

Idiopathic Pulmonary Fibrosis 
0026 Idiopathic pulmonary fibrosis (IPF) is a chronic, 
progressives fibrotic disorder of the lower respiratory tract 
that typically affects adults beyond the age of 40. IPF is 
thought to occur as a result of initial injury to the lung by 
environmental factors such as cigarette Smoke leading to 
recruitment of neutrophils, lymphocytes and macrophages to 
the lung alveoli. Release of fibrogenic cytokines. Such as 
TGF-B by alveolar epithelial cells results in fibroblast prolif 
eration, migration, and fibrosis. These fibroblasts not only fill 
the respiratory space but also secrete collagen and matrix 
proteins in response to many cytokines leading to parenchy 
mal remodeling (Shimizu et al., Am J Respir Crit. Care Med 
163:210-217 (2001)). This differentiation of fibroblasts is 
likely key to the chronic nature of IPF. These events lead to 
cough and progressive shortness of breath. IPF patients have 
compromised lung function and have shown restrictive lung 
Volumes and capacities. Although corticosteroids, immuno 
Supressive agents, neutrophil elastase inhibitor, hepatocyte 
growth factor, and interferon gamma-1b have been proposed 
as treatment agents for IPF, no treatment other than lung 
transplantation is known to prolong Survival and IPF remains 
a fatal disorder with a 3 to 6 yr median range of survival 
(Khaliletal. CMAJ 171:153-160 (2004)). Thus, the first line 
of treatment of IPF has not yet been established. 

Acute Respiratory Distress Syndrome (ARDS) and Ventilator 
Induced Lung Injury (VILI) 
0027 Acute respiratory distress syndrome is a critical ill 
ness characterized by acute lung injury leading to permeabil 
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ity pulmonary edema and respiratory failure. ARDS respira 
tory failure can becaused by various acute pulmonary injuries 
and is characterized by noncardiogenic pulmonary edema, 
respiratory distress, and hypoxemia. Despite significant 
advances in critical care management, overall mortality from 
ARDS ranges from 25 to 58% (Berstan AD et al. Am J Respir 
Crit. Care Med 165:443, 2002). 
0028 More than 60 causes of ARDS have been identified. 
A few common causes include sepsis, aspiration of gastric 
contents, primary bacterial or viral pneumonias, direct chest 
trauma, Ventilator-induced lung injury, prolonged or pro 
found shock, burns, fat embolism, near drowning, massive 
blood transfusion, transfusion-related lung injury (TRALI), 
cardiopulmonary bypass, pneumonectomy, acute pancreati 
tis, inhalation of Smoke or other toxic gas, and ingestion of 
certain drugs (Pepe Petal. Am J Surg, 144:124, 1982; Hudson 
L D, J Respir Crit. Care Med, 151:293, 1995; Zaccardelli D 
Sand Pattishall EN, Crit. Care Med, 24:247, 1996; Fowler A 
et al. Ann Intern Med, 98:593, 1983). 
0029 ARDS is described as a "syndrome of acute and per 
sistent inflammation with increased vascular permeability 
associated with a constellation of clinical, radiological and 
physiological abnormalities' (Bernard G. et al. Am J Respir 
Crit. Care Med, 149:818, 1994: Artigas A et al. Am J Respir 
Crit. Care Med 157: 1332, 1998). The hallmark of ARDS is 
deterioration in blood oxygenation and respiratory system 
compliance as a consequence of permeability edema. 
Whereas a variety of different insults may lead to ARDS, a 
common pathway probably results in the lung damage and/or 
failure, leukocyte activation within the lung, along with the 
release of oxygen free radicals, arachidonic acid metabolites, 
and inflammatory mediators, resulting in an increase in alveo 
locapillary membrane permeability. With the loss of this mac 
romolecular barrier, alveoli are flooded with serum proteins, 
which impair the function of pulmonary surfactant (Said et al. 
J. Clin. Invest. 44: 458-464; Holm et al. J. Appl. Physio. 63: 
1434-1442, 1987). This creates hydrostatic forces that further 
exacerbate the condition (Jefferies et al., J. Appl. Physio. 64: 
5620-5628, 1988), leading to alveolar edema and a concomi 
tant deterioration in gas exchange and lung compliance. 
0030 Mechanical ventilation is a common and generally 
effective means of treating a failing lung. Unfortunately, posi 
tive-pressure mechanical Support can create or contribute to 
lung injury (ventilator-induced lung injury, VILI). Mechani 
cal ventilators applying high Volumes and pressures can lead 
to an influx of fluid into the lung. In addition to edema, the 
injured or ruptured cells trigger a cascade of cellular and 
biochemical events leading to the inflammation in the lung. 
Pulmonary sheer stress can develop due to the increased 
Volume as well as due to atelectasis. VILI is also believed to 
provoke distal airway and alveolar cell inflammation by 
increasing the production of proinflammatory cytokines. In 
light of the fact that more than 280,000 Americans are at risk 
for VILI each year, and mechanical ventilation Support and 
associated intensive care expenditures are estimated in the 
billions of dollars, VILI is a major public health concern 
(WO/2007/109582). 
003.1 Rho kinase signaling pathways are implicated in an 
array of cellular phenomena many of which play roles in the 
pathophysiology of ARDS and VILI. These include cytosk 
eletal rearrangement, actin stress fiber formation, prolifera 
tion, chemotaxis, cytokinesis, cytokine and chemokine secre 
tion, endothelial or epithelial cell junction integrity, 
apoptosis, transcriptional activation and Smooth muscle con 
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traction. Several mechanisms such as increased endothelial 
permeability, inflammatory cell recruitment, and inflamma 
tion have been implicated in the pathogenesis of ARDS. 
Endothelial cells form a major part of the capillary perme 
ability barrier in the lungs and changes are associated with 
increased capillary permeability (due to endothelial cell con 
traction and barrier dysfunction; Tinsley J H et al. Am J 
Physiol Cell Physiol, 279:C1285-1289, 2000). Inflammatory 
reactions may lead to endothelial paracellular gaps and 
extravasation of fluid and macromolecules. Airway epithe 
lium can also contribute to inflammation by releasing inflam 
matory mediators, an event governed in part by Rho signaling 
(Cummings RJ et al. J. Biol Chem, 277:30227-30235, 2002). 

Cystic Fibrosis (CF) 
0032 CF is the most common, life threatening, reces 
sively inherited disease of Caucasian populations, with a 
carrierrate of 1 in 25 and an incidence of 11n2,500 live births. 
CF is a multisystem disease affecting the digestive system, 
Sweat glands, and the reproductive tract, but progressive lung 
disease continues to be the major cause of morbidity and 
mortality (Ratjen, F. and Doring, G. Lancet 361:681, 2003). 
CF patients have abnormal transport of chloride and sodium 
across the respiratory epithelium, resulting in thickened, vis 
cous airway secretions (Rowe S M et al. N Engl J Med: 
352: 1992, 2005). Patients develop chronic infection of the 
respiratory tract with a characteristic array of bacterial flora 
(Gibson, R L et al. Am J Respir Crit. Care Med 168:918, 
2003), leading to progressive respiratory insufficiency and 
eventual respiratory failure. CF is caused by mutations in a 
single large gene on chromosome 7 that encodes the cystic 
fibrosis transmembrane conductance regulator (CFTR) pro 
tein (Rommens J Metal. Science, 245: 1059, 1989; Collins F 
S. Science; 256:774, 1992; Drumm, M L et al. Mol Genet 
Med; 3:33, 1993). CFTR has been shown to function as a 
regulated chloride channel, which in turn may regulate the 
activity of other chloride and sodium channels at the cell 
surface (Boucher RC. Am J Respir Crit. Care Med 150:271 
281, 1994). Defective CFTR results in abnormalion transport 
and airway Surface liquid Volume with alterations in the rhe 
ology of airway secretions, which become thick and difficult 
to clear (Wine J. J. J Clin Invest, 103:309, 1999). These 
changes result in reduced mucociliary clearance and a pro 
pensity for chronic infection of the respiratory tract with 
resulting inflammation, progressive airway damage, bron 
chiectasis, progressive respiratory failure, and death (Mickle 
J E and Cutting G. R. Clinics in Chest Med. 19(3):443-458, 
1998). 
0033 Respiratory symptoms of CF usually begin early in 
life (Ratjen, F. and Doring, G. Lancet 361:681, 2003). Res 
piratory manifestations include recurrent, progressively more 
persistent cough becoming productive, chronic infection 
(particularly Pseudomonas aeruginosa), and inflammation 
leading to progressive tissue damage in the airways. Once 
infection is established, neutrophils are unable to control the 
bacteria, even though there is massive infiltration of these 
inflammatory cells into the lung tissue. Recruited neutrophils 
Subsequently release inflammatory cytokines, reactive oxy 
gen species, and elastase, the latter of which overwhelms the 
antiproteases of the lung and contributes to progressive 
destruction of the airway walls. In addition, large amounts of 
DNA and cytosol matrix proteins are released by degranulat 
ing neutrophils, contributing to the increased viscosity of the 
airway mucus (Davis, P B. Pathophysiology of the lung dis 
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ease in cystic fibrosis. In: Cystic Fibrosis, Davis, PB (Ed), 
Marcel Dekker, New York 1993. p. 193). Toxic metabolites 
released by P. aeruginosa increase the rate of neutrophil 
apoptosis and decreased removal of apoptotic cells by pull 
monary macrophages (Bianchi S M et al. Am J Respir Crit. 
Care Med 177:35-43, 2008), contributing to the accumulation 
of DNA, protein, and cellular debris in the airway and exac 
erbating inflammation Lung damage ultimately advances to 
the stage of irreversible bronchiectasis (dilated, collapsible 
airways), leading to progressive air and mucus trapping and 
ultimate respiratory failure. Other late complications include 
spontaneous pneumothorax (collapsed lung) and hemoptysis 
(coughing up blood), which may be massive (Flume PA et al. 
Chest, 128:720, 2005; Flume PAetal. Chest 128:729, 2005). 
Terminal findings often include severely congested paren 
chyma, with grossly purulent secretions in dilated airways. 
The airway epithelium is hyperplastic, often with areas of 
erosion and squamous metaplasia. Plugs of mucoid material 
and inflammatory cells are often present in the airway lumen. 
Submucosal gland hypertrophy and hyperplasia of airway 
smooth muscle may also be present (Hays S R et al. Thorax 
60:226, 2005.) 
0034 Airway hyperreactivity is a common finding in CF 
patients (Hiatt Pet al. Am Rev. Respir Dis 137:119, 1988). 
Many CF patients continue to demonstrate bronchial hyper 
responsiveness into adolescence and adulthood, with positive 
correlations between the degree of airway reactivity and the 
overall severity of lung disease. The response to bronchodi 
lators does not always persist with increasing age, and some 
patients demonstrate worsening of expiratory airflow in 
response to treatment with beta-adrenergic reagents (Gibson, 
RL et al. Am J Respir Crit. Care Med 168:918, 2003). This 
phenomenon may occur when progressive airway damage 
leads to a loss of cartilaginous Support, resulting in an 
increased reliance on muscle tone for maintenance of airway 
patency. Muscle relaxation in this setting can cause collapse 
of such “floppy' airways, leading to increased airflow 
obstruction. 

0035. The chest radiography may appear normal for an 
extended period in patients with mild lung disease. As the 
disease progresses, hyperinflation becomes persistent, and 
interstitial markings become more prominent. Increasing 
hyperinflation leads to progressive flattening of the dia 
phragms, a prominent retrosternal space, and kyphosis (cur 
Vature of upper spine) in late stages of disease. Thin-walled 
cysts may appear to extend to the lung Surface, and pneu 
mothorax is observed with increasing frequency in older 
patients. Computed tomography (CT) of the chest may be 
helpful in defining the extent of bronchiectasis in some 
patients (de Jong, PA et al. Radiology 231:434, 2004.. This 
is of particular interest in patients who have focal areas of 
advanced disease, which may sometimes be amenable to 
Surgical resection. 
0036 Changes in pulmonary function may be identifiable 
from a very early age, even before clinical signs of disease are 
apparent (Long F Ret al. J Pediatr 144:154, 2004; Castile R 
G. et al. Pediatr Pulmonol 37:461, 2004). Over time, the 
majority of CF patients develop an obstructive pattern on 
pulmonary function testing (PFT). Increases in the ratio of 
residual volume to total lung capacity (RV/TLC) and 
decreases in the forced expiratory flow at 25 to 75 percent of 
lung Volume (FEFs-7s) provide the most sensitive measures 
of early airway obstruction. As disease progresses, the forced 
expiratory volume in one second (FEV) and the ratio of 
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FEV to forced vital capacity (FEV/FVC) decline (Davis, P 
B. Pathophysiology of the lung disease in cystic fibrosis. In: 
Cystic Fibrosis, Davis, P B (Ed), Marcel Dekker, New York 
1993. p. 193). The FEV is correlated with subsequent sur 
vival in CF patients. An FEV persistently lower than 30 
percent of predicted may be a useful indicator of the need for 
transplant evaluation in patients who are considered appro 
priate candidates for that procedure (Kerem E et al. NEngl. 
Med: 326:1187, 1992). Lung volumes demonstrate increases 
in total lung capacity (TLC) and residual volume (RV) as 
hyperinflation progresses. Despite aggressive therapy, base 
line pulmonary function gradually decreases as patients get 
older. 
0037. As bronchiectasis and airway obstruction become 
pronounced, ventilation-perfusion mismatch leads to hypox 
emia. This may initially occur only during sleep or exercise, 
but patients with advanced disease often require continuous 
oxygen Supplementation. Hypercapnia occurs relatively late 
in the course of CF lung disease. Chronic hypoxemia and 
hypercapnia may lead to muscular hypertrophy of the pulmo 
nary vasculature, pulmonary hypertension, right ventricular 
hypertrophy, and eventually cor pulmonale with right heart 
failure (Eckles M and Anderson P. Semin Respir Crit. Care 
Med 24:323-30, 2003). 
0038. Therapeutic intervention for cystic fibrosis includes 
inhaled and oral antibiotics (tobramycin, azithromycin), 
bronchodilators (B-adrenergic agonists), DNase I (dornase 
alpha), hypertonic saline, chest physiotherapy, anti-inflam 
matory agents (azithromycin, ibuprofen, glucocorticoids). 
and lung transplantation. Although improved treatment of 
lung disease has increased Survival, the median age for Sur 
vival is still only 35 years (Cystic Fibrosis Foundation Patient 
Registry Annual Data Report, 2004), and patients continue to 
have significant morbidity, including hospitalizations (Ram 
sey B W. N. Engl J Med. 335(3):179-188, 1996). 

Bronchiectasis 

0039 Bronchiectasis is currently defined as the irrevers 
ible and sometimes progressive dilatation and destruction of 
the bronchial wall caused by a vicious pathogenic cycle of 
impaired local defense mechanisms, infection, and airway 
inflammation (Garcia, Arch Bronconeumol. 41 (8):407-9, 
2005). Bronchiectasis is a syndrome of chronic cough and 
daily viscid sputum production associated with airway dila 
tation and bronchial wall thickening. Hemoptysis can also 
occur. Multiple conditions are associated with the develop 
ment of bronchiectasis, but all require an infectious insult 
plus impairment of drainage, airway obstruction, and/or a 
defect in host defense (Barker, A. F. Clinical manifestations 
and diagnosis of bronchiectasis. In: UpToDate, King T E 
(Ed), UpToDate, Wellesley, Mass., 2008). 
0040 All types of bronchiectasis are characterized by pre 
dominately neutrophilic and mononuclear inflammation with 
scores of cellular mediators that modulate both acute and 
chronic inflammatory response and perpetuate the bronchial 
lesion (Garcia, Arch Bronconeumol. 41 (8):407-9, 2005) The 
ensuing host response, immune effector cells, neutrophilic 
proteases, reactive oxygen intermediates (eg, hydrogen per 
oxide H2O), and inflammatory cytokines, causes transmu 
ral inflammation, mucosal edema, cratering, ulceration, and 
neovascularization in the airways. The result is permanent 
abnormal dilatation and destruction of the major bronchi and 
bronchiole walls. Recurrent infection is common, which can 
lead to further scarring, obstruction, and distortion of the 



US 2013/0005756 A1 

airways, as well as temporary or permanent damage to the 
lung parenchyma (Barker, A. F. Clinical manifestations and 
diagnosis of bronchiectasis. In: UpToDate, King T E (Ed), 
UpToDate, Wellesley, Mass., 2008). The characteristic clini 
cal picture is chronic purulent sputum, functional impairment 
in the form of air flow obstruction, multiple exacerbations of 
an infectious type that occasionally involve atypical micro 
organisms, and dyspnea in advanced stages of the disease— 
all of which cause progressive deterioration of the patients 
quality of life (Garcia, Arch Bronconeumol. 41 (8):407-9, 
2005). Mortality is difficult to estimate given the difficulty in 
identifying prevalence and the lack of definitive studies. One 
study from Finland identified 842 patients aged 35-74 years 
with bronchiectasis and followed them for 8-13 years. These 
patients were also compared with asthma and COPD controls. 
The mortality was not found to be significantly different 
among the 3 groups (bronchiectasis, asthma, COPD) with 
mortality rates of 28%, 20%, and 38% respectively. Cur 
rently, mortality is more often related to progressive respira 
tory failure and corpulmonale than to uncontrolled infection. 
Life-threatening hemoptysis may also occur but is uncom 
mon (Emmons Bronchiectasis. In: WebMD Hollingsworth, H 
M (Ed) 2008). Bronchiectasis is the prototypical disease for 
which secretion loosening or thinning combined with 
enhanced removal techniques should be salutary, although 
large population and long-term studies of efficacy are lacking. 
This is particularly important as tenacious secretions and 
mucous plugs are frequently present. Potential approaches 
include hydration, nebulization with Saline solutions and 
mucolytic agents, mechanical techniques, bronchodilators, 
and anti-inflammatory therapy. (Barker, A. F. Treatment of 
bronchiectasis. In: UpToDate, King T E (Ed), UpToDate, 
Wellesley, Mass., 2008.) Treatment of bronchiectasis is 
aimed at controlling infection and improving bronchial 
hygiene. Since infection plays a major role in causing and 
perpetuating bronchiectasis, reducing the microbial load and 
attendant mediators is a cornerstone of therapy (Barker, A. F. 
Treatment of bronchiectasis. In: UpToDate, King T E (Ed), 
UpToDate, Wellesley, Mass., 2008). 
0041 Treatment strategies including daily oral antibiotic 
treatment, daily or three times weekly use of a macrollide 
antibiotic treatment, aerosolization of an antibiotic, and inter 
mittent intravenous antibiotics have not been established in 
long-term studies (Barker, A.F.). Several antibiotic treatment 
strategies are expensive and require extra equipment and per 
Sonnel and only target part of the pathophysiology of the 
disease. Other treatments include physiotherapy, hydration 
with oral liquids and nebulization with hyperosmolar or 
mucolytic agents, bronchodilators, anti-inflammatory medi 
cations such as corticosteroids, and Surgery. (Barker, A. F.) 
Thus, the treatments for bronchiectasis are limited in their 
ability to affect key pathophysiologies of the disease. 

Alpha-1-Antitrypsin Deficiency (AATD) 

0042 AATD is a common inherited genetic disorder 
which severely affects up to 100,000 people in the US alone. 
(Campos, M A et al. Chest, 128:1179, 2005). An important 
physiological role for alpha-1-antitrypsin (AAT) is to protect 
lung elastin from degradation by serine proteases such as 
neutrophil elastase, which is repeatedly produced by lung 
tissues as a normal immune response to inhaled airborne 
pathogens. Low levels of AAT and/or secretion of defective 
AAT can lead to an imbalance between antiproteases and 
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their target serine proteases, leading to tissue damage by these 
potent degrading enzymes (Koehlein, T et al. Am J Med., 
121:3-9, 2008). 
0043. A further aspect of the secretion of defective protein 

is the loss of the anti-inflammatory properties exerted by the 
normal protein. AAT is mainly produced in the hepatocytes, 
with the most common inherited AAT defect giving rise to an 
accumulation of abnormal protein in these cells, often result 
ing in cell damage (Lomas, DA, et al. Nature, 357:605, 1992). 
In the lung, the alveoli show low levels of functional AAT. 
often leading to an imbalance between antiprotease and pro 
tease, and consequential tissue destruction. While the corre 
lation between the severity of the protein deficiency and 
resultant disease is somewhat variable (Silverman, E. Ketal. 
Ann Intern Med 111:982, 1989), AATD is associated with 
increased risk for COPD, emphysema, asthma, chronic bron 
chitis, and brochiectasis in the lung, as well as cirrhosis, 
hepatitis, hepatocarcinoma or liver failure. 
0044. A major risk factor for COPD and emphysema in 
AATD patients is Smoking, thus a Smoking cessation program 
is a critical first-line defense against the progression of dis 
ease. Current available therapies for COPD and emphysema 
include use of long acting beta-agonists and anticholinergics 
to promote bronchorelaxation, treatment with steroids to 
reduce inflammation, or supplementation of AAT levels with 
AAT isolated from the pooled blood of human donors. (Koe 
hlein, Tetal. Am J Med., 121:3-9, 2008). A recombinant form 
of AAT is not yet available for clinical use (Trexler, MM, et 
al. Biotechnol Prog, 18:501, 2002). However, as none of these 
therapies are particularly effective, there is an unmet medical 
need for improved drugs for the treatment of AATD induced 
lung disease. 

Rhinitis 

0045 Rhinitis is irritation and inflammation of the 
mucosal lining of the nose, which may be caused by allergies 
or other factors such as cigarette Smoke, changes in tempera 
tures, and exercise and stress. The resulting irritation and 
inflammation generate excessive amounts of mucus produc 
ing a runny nose, nasal congestion, and post-nasal drip. 
Rhinitis is a global health concern and is often combined with 
asthma in determining morbidity due to respiratory diseases. 
It is a complex disease affecting approximately 20% of the 
population. Rhinitis occurs in different types: allergic or 
atopic rhinitis including seasonal and perennial forms. The 
mechanism of perennial rhinitis with non-allergic triggers is 
not well understood. It is an allergy-like condition but not 
triggered by allergens. (Braunstahl et al. Current Opinion in 
Pulmonary Medicine 2003, 9:46-51). Idiopathic non-allergic 
rhinitis or vasomotor rhinitis is characterize by nasal conges 
tion and post nasal drip in responses to temperature and 
humidity changes, Smoke, odors, and emotional upsets. In 
general rhinitis is characterized by a symptoms complex that 
consists of any combination of the following: Sneezing, nasal 
congestion, nasal itching and irritation, Sneezing and watery 
rhinorrhea, frequently accompanied by nasal congestion. 
Perennial allergic rhinitis clinical symptoms are similar, 
except that nasal blockage may be more pronounced. Each 
type of allergic rhinitis may cause additional symptoms Such 
as itching of the throat and/or eyes, excessive tearing, and 
edema around the eyes. These symptoms may vary in inten 
sity from the nuisance level to debilitating. Other types of 
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rhinitis present the same symptoms (Kim et al. Current Opin 
ions in Otolaryngology & Head and Neck Surgery 2007, 15: 
268-273). 
0046 Rho-kinase (ROCK) regulates endothelial perme 
ability by reorganization of the actin-based cytoskeleton and 
contraction of endothelial cells, resulting in the formation of 
an intercellular gap. (Walsh et. al. Gastroenterology 2001. 
121(3): 566-579) Rho-kinase (ROCK) regulates also regu 
lates epithelial permeability by reorganization of the actin 
based cytoskeleton and contraction of epithelial cells 
(Sawafuji et al. Am J Physiol Lung Cell Mol Physiol 289: 
L946-L953). 

Rhinosinusitis 

0047 Rhinosinusitis, an inflammation of the sinus cavity, 
is the most commonly diagnosed chronic illness in the United 
States. The name of the disease "rhinosinusitis” is preferred 
over sinusitis as the inflammation of the sinuses rarely occurs 
without inflammation of the nasal mucosal at the same time. 
The disease affects over thirty million people in the United 
States alone. The treatments for rhinosinusitis are costly, 
exceeding S200 million per year. This illness is detrimental to 
both the overall quality of life and economic welfare of suf 
ferers. Currently there is no universally accepted treatment 
for rhinosinusitis; therefore a need to identify new molecular 
pathways targeting the disease exists. 
0.048 Sinusitis is the inflammation of the mucus mem 
branes involving the paranasal sinuses, nasal cavity, and 
underlying bone. A leading theory Suggests that exposure to 
allergens induces inflammation in the Small channels of the 
ostiomeatal complex (OMC), which results in mucosal 
edema and ultimately impaired mucociliary clearance of the 
sinus ostia leading to blockage. As a result the trapped mucus 
becomes a breeding ground for bacteria and other microor 
ganisms which can lead to infection. Common symptoms 
include pain varying from forehead to teeth, cheeks, ears, and 
neck, nasal drainage or postnasal drip and decreased sense of 
smell (Metson, R. et al. Chronic rhinosinusitis, In: UpToDate, 
Calderwood, SB (Ed), UpToDate, Wellesley, Mass., 2008). 
0049. Depending upon the durations of symptoms, rhi 
nosinusitis may be classified as acute, Sub acute, or chronic. 
Chronic sinusitis has long-term effects that could last over 
twelve weeks and accounts for >90% of all cases of rhinosi 
nusitis The effects of chronic rhinosinusitis are debilitating 
even when compared to other chronic illnesses Such as heart 
failure or pulmonary disease because it has potential to cause 
physical and physiological impairment (Metson, R. et al. 
Chronic rhinosinusitis, In: UpToDate, Calderwood, SB (Ed), 
UpToDate, Wellesley, Mass., 2008). 
Other Respiratory Diseases Characterized by Airway Inflam 
mation, Lung Tissue Edema, Bronchoconstriction and/or Air 
way Hyperreactivity 
0050. Primary ciliary diskinesia (PCD), pneumonia, and 
bronchiolitis caused by agents other than RSV are respiratory 
disorders with medical need unmet by existing treatments and 
at least one of the following pathophysiologies accompany 
ing these diseases: increased airway inflammation, lung tis 
Sue edema and/or bronchoconstriction or airway hyperreac 
tivity. Pneumonia is a cause of significant morbidity and/or 
mortality in developed and developing world with World 
Health Organization estimates of 150.7 million cases world 
wide every year. There is a variety of etiologic agents with 
large portion being viral and bacterial (i.e. M. pneumoniae or 
Influenza A and B). Pneumonia is accompanied by lung 
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inflammation and lung tissue edema. PCD is a rare genetic 
mutation leading to defect in cilia. The main consequence is 
decreased ciliary clearance and increased airway inflamma 
tion due to recurrent respiratory infections and mucus accu 
mulation in the airway. Bronchiolitis is a common cause of 
illness and hospitalization in infants and children younger 
than two years. Bronchiolitis is broadly defined as an illness 
characterized by wheezing and airways obstruction that is 
caused by infection with a viral or, less commonly, a bacterial 
pathogen resulting in inflammation of the Small airways/ 
bronchioles. Although respiratory syncytial virus (RSV) is 
the most common cause, parainfluenza virus, human metap 
neumovirus, influenza virus, adenovirus, rhinovirus, coro 
navirus, and human bocavirus are other infectious agents 
know to cause bronchiolitis. 

OB/BOOP Due to Lung Transplantation and HSCT 

0051. Obliterative bronchiolitis (OB) is characterised by 
the onset of new air flow obstruction due to functional 
obstruction of the bronchioles. OB is a common late nonin 
fectious pulmonary complication following both lung trans 
plantation and allogeneichaematopoietic stem cell transplan 
tation (HSCT) with an incidence of 50-60% in patients who 
survive for 5 years after lung transplantation and 0-48% fol 
lowing HSCT. OB accounts for more than 30% of all deaths 
occurring after the third postoperative year for lung transplant 
patients. The mortality rate in patients with OB following 
HSCT varies from 14-100%, with a median of 65%. Graft 
versus host disease is an established risk factor for OB after 
lung transplantation and HSCT. The histopathologic features 
of OB suggest that injury and inflammation of epithelial cells 
and Subepithelial structures of small airways lead to excessive 
fibroproliferation, seemingly due to ineffective epithelial 
regeneration and aberrant tissue repair. The respiratory symp 
toms of OB include dry cough, dyspnea, and wheezing. Lung 
biopsies show small airway involvement with fibrinous oblit 
eration of the lumen. BAL shows neutrophilic and/or lym 
phocytic inflammation Despite treatment with corticoster 
oids and immunosuppression, improvement in lung function 
is noted in only 8% to 20% of patients with OB. Most patients 
with OB progress to respiratory failure, and some patients 
develop bronchiectasis with frequent bacterial exacerbations 
(Afessa B, Bone Marrow Transplantation 28: 524-434, 2001; 
Nicod LP, Proc Am Thorac Soc3:444-449, 2006; Estenne M, 
Am J Respir Crit. Care Med 166: 440-444, 2002). 
0.052 Bronchiolitis obliterans organizing pneumonia 
(BOOP) is a complication of both lung transplantation and 
HSCT and is defined by the patchy distribution of plugs of 
granulation tissue that fill the lumens of the distal airways, 
extending into the alveolar ducts and alveolar sacs in asso 
ciation with chronic interstitial inflammation. Organizing 
pneumonia results from alveolar epithelial injury with Subse 
quent intra-alveolar fibrosis, angiogenesis and inflammation. 
Clinically, patients present with fever, cough, dyspnea, and 
crackles on physical examination with onset between 1 and 
13 months following HSCT. The clinical spectrum of BOOP 
ranges from a mild illness to respiratory failure and death. 
BOOP usually responds well to corticosteroid treatment, 
however, frequent relapse occurs and new therapeutic options 
are needed to treat BOOP. (Cordier et al., Eur Resp.J. 28:422 
446, 2006; Freudenberger T D et al. Blood, 102:3822-3828, 
2003: Travis W D et al. Am J Respir Crit. Care Med 165: 
277-304, 2002). 
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0053. The therapeutic options for OB/BOOP include cor 
ticosteroids and immunosuppressive agents. However, these 
treatments are often of limited efficacy and new treatment 
options are needed to address OB/BOOP following lung 
transplantation and HSCT. 

Non-IPF Idiopathic Interstitial Pneumonia 
0054 The idiopathic interstitial pneumonias (IIPs) are a 
group of interstial lung diseases (ILD, also know as diffuse 
parenchymal lung disease or DPLD) that result from damage 
to the lung parenchyma by varying patterns of inflammation 
and fibrosis. The interstitium includes the space between the 
epithelial and endothelial basement membranes and it is the 
primary site of injury in the IIPs. However, these disorders 
frequently affect not only the interstitium, but also the air 
spaces, peripheral airways, and vessels along with their 
respective epithelial and endothelial linings. The IIPs 
described comprise a number of clinicopathologic entities, 
which are sufficiently different from one another to be desig 
nated as separate disease entities. The idiopathic interstitial 
pneumonias include the entities of idiopathic pulmonary 
fibrosis (IPF), nonspecific interstitial pneumonia (NSIP), 
cryptogenic organizing pneumonia (COP), acute interstitial 
pneumonia (AlP), respiratory bronchiolitis-associated inter 
Stitial lung disease (RB-ILD), desquamative interstitial pneu 
monia (DIP), and lymphocytic interstitial pneumonia (LIP). 
Several clinical findings common to the IIPs are exertional 
dyspnea or cough, bilateral diffuse interstitial infiltrates on 
chest radiographs, physiological and gas exchange abnor 
malities including a decreased carbon monoxide diffusion 
capacity (DLCO) and an abnormal alveolar-arteriolar PO 
difference, and histopathologic abnormalities of the pulmo 
nary parenchyma that are characterized by varying marked 
inflammation, fibrosis and remodeling (Raghu G. et al. Clin 
Chest Med 25:409–419, 2004; Travis W D et al. Am J Respir 
Crit. Care Med 165: 277-304, 2002). The clinical prognosis 
of these diseases ranges from mild illness to respiratory fail 
ure and death. Therapies for the IIPs include corticosteroids 
and immunosuppressive agents but current treatments are 
variably effective and new treatment options are needed to 
treat these diseases. 
ILD Other than IPF, non-IPF IIP, and OB/BOOP 
0055 Interstitial Lung Disease (ILD), also known as dif 
fuse parenchymal lung disease (DPLD), represent a variety of 
disorders that lead to diffuse remodeling, architectural dam 
age to normal lung tissue and inflammation that lead to pro 
gressive loss of lung function. In addition to the inflammation 
and fibrosis that is often seen in the lung parenchyma in ILD, 
the airways and the vasculature may also be prominently 
affected. The ILDs can be classified into 7 main groups: 
iatrogenic or drug-induced; occupational or environmental; 
granulomatous diseases including pulmonary sarcoidosis 
collagen-vascular disease; unique entities Such as alveolar 
proteinosis, Langerhans cell granulomatosis, and lymphan 
gioleiomyomatosis; idiopathic interstitial pneumonias 
including interstitial pulmonary fibrosis (IPF); and inherited 
disorders such as tuberous Sclerosis, neurofibromatosis, 
metabolic storage disorders and Hermansky-Pudlak Syn 
drome. The most prominent forms of ILD are IPF and pull 
monary sarcoidosis. Several clinical findings are common to 
the ILDs: exertional dyspnea or cough; bilateral diffuse inter 
Stitial infiltrates on chest radiographs; physiological and gas 
exchange abnormalities including a decreased carbon mon 
oxide diffusion capacity (DLCO) and an abnormal alveolar 
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arteriolar PO, difference; and histopathologic abnormalities 
of the pulmonary parenchyma that are characterized by vary 
ing degrees of inflammation, fibrosis and remodeling. The 
incidence of ILD is estimated to be 31.5 per 100,000/yr in 
males and 26.1 per 100,000/yr in females and the clinical 
prognosis of these diseases range from mild illness to respi 
ratory failure and death (Raghu G. et al. Clin Chest Med 
25:409–419, 2004). The standard therapies for ILD include 
corticosteroids and immunosuppressive agents but current 
treatments are variably effective depending on the specific 
disease entity being treated and new treatment options that 
Suppress inflammation and prevent fibroblast and myofi 
brobalst proliferation are needed to treat these diseases (Kim 
et al. Ther Adv. Respir Dis 2:319-338, 2008). 
0056. There is a need for an effective or improved method 
for treating asthma, COPD, respiratory tract illness caused by 
respiratory syncytial virus infection, PAH, LAM, idiopathic 
pulmonary fibrosis, ARDS and VILI, CF, bronchiectasis, 
AATD, rhinitis, rhinosinusitis, PCD, pneumonia, bronchioli 
tis caused by agents other than RSV, OB/BOOP due to lung 
transplantation or HSCT, non-IPF IIP and ILD other than IPF, 
non-IPF IIPS and OB/BOOP. 

SUMMARY OF THE INVENTION 

0057 The present invention is directed to methods of pre 
venting or treating diseases or conditions of the lung associ 
ated with excessive cell proliferation, remodeling, inflamma 
tion, vasoconstriction, bronchoconstriction, airway 
hyperreactivity and edema. Particularly, this invention is 
directed to methods of treating pulmonary diseases such as 
asthma; chronic obstructive pulmonary disease; respiratory 
tract illness caused by respiratory syncytial virus; pulmonary 
arterial hypertension; acute respiratory distress syndrome and 
ventilator induced lung injury; cystic fibrosis; bronchiectasis; 
alpha-1-antitrypsin deficiency; rhinitis; rhinosinusitis; pri 
mary ciliary dyskinesia; pneumonia; bronchiolitis caused by 
agents other than respiratory syncytial virus; and interstitial 
lung disease including lymphangioleiomyomatosis; idio 
pathic pulmonary fibrosis; obliterative bronchiolitis or bron 
chiolitis obliterans organizing pneumonia due to lung trans 
plantation or HSCT; nonspecific interstitial pneumonia; 
cryptogenic organizing pneumonia; acute interstitial pneu 
monia; respiratory bronchiolitis-associated interstitial lung 
disease; or pulmonary sarcoidosis. The method comprises 
administering to a Subject an effective amount of a rho kinase 
inhibitor compound to treat the disease. 
0058. The method comprises identifying a subject in need 
of the treatment, and administering to the Subject an effective 
amount of a novel rho kinase inhibitor compound of Formula 
I or Formula II to treat the disease. 

0059. The active compound is delivered to a subject either 
by Systemic administration or local administration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0060 FIG. 1A shows the dose response curves for repre 
sentative compounds, 1.123 and 2.039, to induce relaxation in 
1 LM carbachol precontracted rings. Data are reported as a 
percent of the maximal carbachol response and are 
meant-SEM of at least 4 replicates. 
0061 FIG. 1B shows the dose response curve for the rep 
resentative compound, 1.091, to induce relaxation in rattra 
cheal rings pretreated with either vehicle alone or the inflam 
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matory cytokines, IL-1B and TNF-C. Data are reported as a 
percent of the maximal carbachol (300 nM carbachol) 
response. 
0062 FIG. 2A shows the dose response curves for a rep 
resentative compound, 2.039, to induce relaxation in 100 nM 
norepinephrine precontracted rings. Data are reported as a 
percent of the maximal norepinephrine response and are 
meant-SEM of 5 replicates. FIG. 2B shows the tension (in 
grams) recorded from an aortal ring. Addition of 100 nM 
norepinephrine induced a contractile response recorded as an 
increase in tension that was fully reversed upon addition of 
100 uM compound 2.039. 
0063 FIG.3A shows the bronchodilator dosing paradigm. 
0064 FIG. 3B shows the dose response effect of Com 
pound 1.091 on airway hyperreactivity when dosed intratra 
cheally using the bronchodilator dosing paradigm. Linear 
AUC values from compound treated mice were reported as a 
percent of linear AUC values from vehicle-treated ovalbu 
min-sensitized/ovalbumin-challenged (asthmatic) mice. *. 
p-0.05 using statistical analysis described in Example 5. 
0065 FIG. 4 shows the anti-inflammatory dosing para 
digm. 
0066 FIG. 5A shows the eosinophils per mL in asthmatic 
mice, mice treated with Compound 2.038, mice treated with 
Compound 1.131 and normal mice. 
0067 FIG. 5B shows the dose response effect of Com 
pound 1.091 on eosinophil influx when dosed to asthmatic 
mice, *, p<0.05 when compared to asthmatic mice using 
Student's t-test. 
0068 FIG. 5C shows the dose response effect of Com 
pound 1.091 on airway hyperreactivity when dosed using the 
anti-inflammatory dosing paradigm on Days 27 to 30. *. 
p-0.05 using statistical analysis described in Example 7. 
0069 FIG. 6 shows the concentration of IL-5 (pg/mL) in 
bronchoaveolar lavage fluid (BALF) of (1) asthmatic mice, 
(2) asthmatic mice treated with Compound 2.038 (15 mmol/ 
kg/oral), and (3) normal, saline-sensitized mice. Dashed line 
indicates the lower limit of detection for the cytokine of 
interest. Data represent meant-SEM, n=10 for asthmatic 
mice, treated or untreated; n=5 for normal mice. 
0070 FIG. 7 shows the concentration of Eotaxin (pg/mL) 
in in bronchoaveolar lavage fluid (BALF) of (1) asthmatic 
mice, (2) asthmatic mice treated with Compound 2.038 (15 
umol/kg/oral), and (3) normal, Saline-sensitized mice. 
Dashed line indicates the lower limit of detection for the 
cytokine of interest. Data represent meant SEM, n=10 for 
asthmatic mice, treated or untreated; n=5 for normal mice. 
0071 FIG. 8 shows the concentration of IL13 (pg/mL) in 
in bronchoaveolar lavage fluid (BALF) of (1) asthmatic mice, 
(2) asthmatic mice treated with Compound 2.038 (15 mmol/ 
kg/oral), and (3) normal, saline-sensitized mice. Dashed line 
indicates the lower limit of detection for the cytokine of 
interest. Data represent meant-SEM, n=10 for asthmatic 
mice, treated or untreated; n=5 for normal mice. 
0072 FIG. 9 shows the 96 inhibition of ATP-stimulated 
IL-1B Secretion in Human Monocytes by Rho Kinase Inhibi 
tors. Data represent the meant-SD of at least n=2 experiments. 
0073 FIG. 10 shows the murine eosinophil chemotaxis. 
The data reported are mean number of migrated eosinophils 
per high power view field-SEM. Average of at least 2 view 
fields per well is presented, each treatment ran in triplicate. 
0074 FIG. 11 shows the human eosinophil chemotaxis. 
The data reported are mean number of migrated eosinophils 
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per high power view field-SEM. Average of at least 3 view 
fields per well is presented, each treatment ran in duplicate. 
(0075 FIG. 12 shows percent of fetal bovine serum (FBS) 
induced proliferation. Each compound was tested at 30 uM 
and challenged with 10% FBS with an n=3. * indicates n=5. 
(0076 FIG. 13 shows the dose-dependent inhibition of 
LPS-induced neutrophilia by Compound 1.091 when dosed 
intratracheally to mice. Data are reported as cells/ml and are 
meant-SEM. *, p<0.05 when compared to asthmatic mice 
using Student's t-test. 
(0077 FIG. 14 shows the reduction of IL-1 B levels in 
BALF from LPS-challenged mice upon intratracheal admin 
istration of Compound 1.091 or Compound 2.059. Data are 
reported as pg/mL of IL-1B and are meant SEM. 
0078 FIG. 15 shows H-thymidine incorporation in pri 
mary human LAM-derived cells. Cells were treated with 
vehicle alone (control) or with 10 uM of Compound 1.132. 
Compound 2.066 or Compound 1.161. Experiments were 
performed on two separate cell lines, LAM1 cells (shown in 
FIG. 15A) and LAM2 cells (shown in FIG. 15B). Data are 
reported as counts per minute (CPM) of incorporated H 
thymidine and are meant SEM. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

0079. When present, unless otherwise specified, the fol 
lowing terms are generally defined as, but are not limited to, 
the following: 
0080 Halo substituents are taken from fluorine, chlorine, 
bromine, and iodine. 
I0081 “Alkyl refers to groups of from 1 to 12 carbon 
atoms inclusively, either straight chained or branched, more 
preferably from 1 to 8 carbon atoms inclusively, and most 
preferably 1 to 6 carbon atoms inclusively. 
I0082 Alkenyl refers to groups of from 2 to 12 carbon 
atoms inclusively, either straight or branched containing at 
least one double bond but optionally containing more than 
one double bond. 
I0083 “Alkynyl refers to groups of from 2 to 12 carbon 
atoms inclusively, either straight or branched containing at 
least one triple bond but optionally containing more than one 
triple bond, and additionally optionally containing one or 
more double bonded moieties. 
I0084 Alkoxy' refers to the group alkyl-O wherein the 
alkyl group is as defined above including optionally Substi 
tuted alkyl groups as also defined above. 
I0085 “Alkenoxy' refers to the group alkenyl-O 
wherein the alkenyl group is as defined above including 
optionally substituted alkenyl groups as also defined above. 
I0086 Alkynoxy' refers to the group alkynyl-O 
wherein the alkynyl group is as defined above including 
optionally substituted alkynyl groups as also defined above. 
I0087 'Aryl refers to an unsaturated aromatic carbocyclic 
group of from 6 to 14 carbon atoms inclusively having a 
single ring (e.g., phenyl) or multiple condensed rings (e.g., 
naphthyl oranthryl). Preferred aryls include phenyl, naphthyl 
and the like. 
I0088 Arylalkyl refers to aryl-alkyl-groups preferably 
having from 1 to 6 carbon atoms inclusively in the alkyl 
moiety and from 6 to 10 carbon atoms inclusively in the aryl 
moiety. Such arylalkyl groups are exemplified by benzyl, 
phenethyl and the like. 
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0089 Arylalkenyl refers to aryl-alkenyl-groups prefer 
ably having from 2 to 6 carbon atoms in the alkenyl moiety 
and from 6 to 10 carbon atoms inclusively in the aryl moiety. 
0090 Arylalkynyl refers to aryl-alkynyl-groups prefer 
ably having from 2 to 6 carbon atoms inclusively in the 
alkynyl moiety and from 6 to 10 carbonatoms inclusively in 
the aryl moiety. 
0091 “Cycloalkyl refers to cyclic alkyl groups of from 3 
to 12 carbon atoms inclusively having a single cyclic ring or 
multiple condensed rings which can be optionally substituted 
with from 1 to 3 alkyl groups. Such cycloalkyl groups 
include, by way of example, single ring structures such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclooctyl, 1-methyl 
cyclopropyl, 2-methylcyclopentyl, 2-methylcyclooctyl, and 
the like, or multiple ring structures such as adamantyl, and the 
like. 
0092 “Cycloalkenyl refers to cyclic alkenyl groups of 
from 4 to 12 carbon atoms inclusively having a single cyclic 
ring or multiple condensed rings and at least one point of 
internal unsaturation, which can be optionally Substituted 
with from 1 to 3 alkyl groups. Examples of suitable cycloalk 
enyl groups include, for instance, cyclobut-2-enyl, cyclopent 
3-enyl, cyclooct-3-enyl and the like. 
0093. “Cycloalkylalkyl” refers to cycloalkyl-alkyl 
groups preferably having from 1 to 6 carbon atoms inclu 
sively in the alkyl moiety and from 6 to 10 carbon atoms 
inclusively in the cycloalkyl moiety. Such cycloalkylalkyl 
groups are exemplified by cyclopropylmethyl, cyclohexyl 
ethyl and the like. 
0094 “Cycloalkylalkenyl refers to cycloalkyl-alkenyl 
groups preferably having from 2 to 6 carbon atoms inclu 
sively in the alkenyl moiety and from 6 to 10 carbon atoms 
inclusively in the cycloalkyl moiety. Such cycloalkylalkenyl 
groups are exemplified by cyclohexylethenyl and the like. 
0095 “Cycloalkylalkynyl refers to cycloalkyl-alkynyl 
groups preferably having from 2 to 6 carbon atoms inclu 
sively in the alkynyl moiety and from 6 to 10 carbon atoms 
inclusively in the cycloalkyl moiety. Such cycloalkylalkynyl 
groups are exemplified by cyclopropylethynyl and the like. 
0096 “Heteroaryl” refers to a monovalent aromatic het 
erocyclic group of from 1 to 10 carbon atoms inclusively and 
1 to 4 heteroatoms inclusively selected from oxygen, nitrogen 
and Sulfur within the ring. Such heteroaryl groups can have a 
single ring (e.g., pyridyl or furyl) or multiple condensed rings 
(e.g., indolizinyl or benzothienyl). 
0097. “Heteroarylalkyl refers to heteroaryl-alkyl-groups 
preferably having from 1 to 6 carbon atoms inclusively in the 
alkyl moiety and from 6 to 10 atoms inclusively in the het 
eroaryl moiety. Such heteroarylalkyl groups are exemplified 
by pyridylmethyl and the like. 
0098 “Heteroarylalkenyl refers to heteroaryl-alkenyl 
groups preferably having from 2 to 6 carbon atoms inclu 
sively in the alkenyl moiety and from 6 to 10 atoms inclu 
sively in the heteroaryl moiety. 
0099) “Heteroarylalkynyl refers to heteroaryl-alkynyl 
groups preferably having from 2 to 6 carbon atoms inclu 
sively in the alkynyl moiety and from 6 to 10 atoms inclu 
sively in the heteroaryl moiety. 
0100 “Heterocycle” refers to a saturated or unsaturated 
group having a single ring or multiple condensed rings, from 
1 to 8 carbon atoms inclusively and from 1 to 4 hetero atoms 
inclusively selected from nitrogen, Sulfur or oxygen within 
the ring. Such heterocyclic groups can have a single ring (e.g., 
piperidinyl or tetrahydrofuryl) or multiple condensed rings 
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(e.g., indolinyl, dihydrobenzofuran or quinuclidinyl). Pre 
ferred heterocycles include piperidinyl, pyrrolidinyl and tet 
rahydrofuryl. 
0101 “Heterocycle-alkyl refers to heterocycle-alkyl 
groups preferably having from 1 to 6 carbon atoms inclu 
sively in the alkyl moiety and from 6 to 10 atoms inclusively 
in the heterocycle moiety. Such heterocycle-alkyl groups are 
exemplified by morpholino-ethyl, pyrrolidinylmethyl, and 
the like. 
0102) “Heterocycle-alkenyl refers to heterocycle-alk 
enyl- groups preferably having from 2 to 6 carbon atoms 
inclusively in the alkenyl moiety and from 6 to 10 atoms 
inclusively in the heterocycle moiety. 
0103) “Heterocycle-alkynyl refers to heterocycle-alky 
nyl- groups preferably having from 2 to 6 carbon atoms 
inclusively in the alkynyl moiety and from 6 to 10 atoms 
inclusively in the heterocycle moiety. 
0104 Examples of heterocycles and heteroaryls include, 
but are not limited to, furan, thiophene, thiazole, oxazole, 
pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, 
pyridazine, indolizine, isoindole, indole, indazole, purine, 
quinolizine, isoquinoline, quinoline, phthalazine, naphth 
ylpyridine, quinoxaline, quinazoline, cinnoline, pteridine, 
carbazole, carboline, phenanthridine, acridine, phenanthro 
line, isothiazole, phenazine, isoxazole, phenoxazine, phe 
nothiazine, imidazolidine, imidazoline, piperidine, pipera 
Zine, pyrrolidine, indoline and the like. 
0105. Unless otherwise specified, positions occupied by 
hydrogen in the foregoing groups can be further substituted 
with substituents exemplified by, but not limited to, hydroxy, 
oXo, nitro, methoxy, ethoxy, alkoxy, Substituted alkoxy, trif 
luoromethoxy, haloalkoxy, fluoro, chloro, bromo, iodo, halo, 
methyl, ethyl, propyl, butyl, alkyl, alkenyl, alkynyl, Substi 
tuted alkyl, trifluoromethyl, haloalkyl, hydroxyalkyl, alkoxy 
alkyl, thio, alkylthio, acyl, carboxy, alkoxycarbonyl, carboxa 
mido, substituted carboxamido, alkylsulfonyl, alkylsulfinyl, 
alkylsulfonylamino, Sulfonamido, Substituted Sulfonamido, 
cyano, amino, Substituted amino, alkylamino, dialkylamino, 
aminoalkyl, acylamino, amidino, amidoximo, hydroxamoyl, 
phenyl, aryl. Substituted aryl, aryloxy, arylalkyl, arylalkenyl, 
arylalkynyl, pyridyl, imidazolyl, heteroaryl, Substituted het 
eroaryl, heteroaryloxy, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, Substi 
tuted cycloalkyl, cycloalkyloxy, pyrrolidinyl, piperidinyl, 
morpholino, heterocycle, (heterocycle)oxy, and (heterocy 
cle)alkyl; and preferred heteroatoms are oxygen, nitrogen, 
and Sulfur. It is understood that where open Valences exist on 
these substituents they can be further substituted with alkyl, 
cycloalkyl, aryl, heteroaryl, and/or heterocycle groups, that 
where these open valences exist on carbon they can be further 
Substituted by halogen and by oxygen-, nitrogen-, or Sulfur 
bonded substituents, and where multiple such open Valences 
exist, these groups can be joined to form a ring, either by 
direct formation of a bond or by formation of bonds to a new 
heteroatom, preferably oxygen, nitrogen, or Sulfur. It is fur 
ther understood that the above substitutions can be made 
provided that replacing the hydrogen with the substituent 
does not introduce unacceptable instability to the molecules 
of the present invention, and is otherwise chemically reason 
able. 
0106 The term "heteroatom-containing substituent 
refers to Substituents containing at least one non-halogen 
heteroatom. Examples of such substituents include, but are 
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not limited to, hydroxy, Oxo, nitro, methoxy, ethoxy, alkoxy, 
substituted alkoxy, trifluoromethoxy, haloalkoxy, hydroxy 
alkyl, alkoxyalkyl, thio, alkylthio, acyl, carboxy, alkoxycar 
bonyl, carboxamido, Substituted carboxamido, alkylsulfonyl, 
alkylsulfinyl, alkylsulfonylamino, Sulfonamido, Substituted 
Sulfonamido, cyano, amino, Substituted amino, alkylamino, 
dialkylamino, aminoalkyl, acylamino, amidino, amidoximo, 
hydroxamoyl, aryloxy, pyridyl, imidazolyl, heteroaryl, Sub 
stituted heteroaryl, heteroaryloxy, heteroarylalkyl, heteroary 
lalkenyl, heteroarylalkynyl, cycloalkyloxy, pyrrolidinyl, pip 
eridinyl, morpholino, heterocycle, (heterocycle)oxy, and 
(heterocycle)alkyl; and preferred heteroatoms are oxygen, 
nitrogen, and Sulfur. It is understood that where open Valences 
exist on these substituents they can be further substituted with 
alkyl, cycloalkyl, aryl, heteroaryl, and/or heterocycle groups, 
that where these open Valences exist on carbon they can be 
further Substituted by halogen and by oxygen-, nitrogen-, or 
sulfur-bonded substituents, and where multiple such open 
Valences exist, these groups can be joined to form a ring, 
either by direct formation of a bond or by formation of bonds 
to a new heteroatom, preferably oxygen, nitrogen, or Sulfur. It 
is further understood that the above substitutions can be made 
provided that replacing the hydrogen with the substituent 
does not introduce unacceptable instability to the molecules 
of the present invention, and is otherwise chemically reason 
able. 

0107 “Pharmaceutically acceptable salts' are salts that 
retain the desired biological activity of the parent compound 
and do not impart undesired toxicological effects. Pharma 
ceutically acceptable salt forms include various polymorphs 
as well as the amorphous form of the different salts derived 
from acid or base additions. The acid addition salts can be 
formed with inorganic or organic acids. Illustrative but not 
restrictive examples of Such acids include hydrochloric, 
hydrobromic, Sulfuric, phosphoric, citric, acetic, propionic, 
benzoic, naptholic, oxalic. Succinic, maleic, fumaric, malic, 
adipic, lactic, tartaric, Salicylic, methanesulfonic, 2-hydroxy 
ethanesulfonic, toluenesulfonic, benzenesulfonic, camphor 
Sulfonic, and ethanesulfonic acids. The pharmaceutically 
acceptable base addition salts can be formed with metal or 
organic counterions and include, but are not limited to, alkali 
metal salts such as Sodium or potassium; alkaline earth metal 
salts such as magnesium or calcium; and ammonium or tet 
raalkyl ammonium salts, i.e. NX (wherein X is Ca). 
0108 “Tautomers' are compounds that can exist in one or 
more forms, called tautomeric forms, which can interconvert 
by way of a migration of one or more hydrogenatoms in the 
compound accompanied by a rearrangement in the position of 
adjacent double bonds. These tautomeric forms are in equi 
librium with each other, and the position of this equilibrium 
will depend on the exact nature of the physical state of the 
compound. It is understood that where tautomeric forms are 
possible, the current invention relates to all possible tauto 
meric forms. 

0109 "Solvates' are addition complexes in which a com 
pound of Formula I or Formula II is combined with a phar 
maceutically acceptable cosolvent in Some fixed proportion. 
Cosolvents include, but are not limited to, water, methanol, 
ethanol. 1-propanol, isopropanol. 1-butanol, isobutanol, tert 
butanol, acetone, methyl ethyl ketone, acetonitrile, ethyl 
acetate, benzene, toulene, Xylene(s), ethylene glycol, dichlo 
romethane, 1,2-dichloroethane, N-methylformamide, N.N- 
dimethylformamide, N-methylacetamide, pyridine, dioxane, 
and diethyl ether. Hydrates are solvates in which the cosol 
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vent is water. It is to be understood that the definitions of 
compounds in Formula I and Formula II encompass all pos 
sible hydrates and Solvates, in any proportion, which possess 
the stated activity. 
0110. The term “edema’ refers to an abnormal accumula 
tion of extra-vascular fluid. Of particular relevance here is 
“pulmonary edema’ which refers specifically to fluid accu 
mulation within the lung interstitium or the lumen of the lung. 
Pulmonary edema is associated with a variety of systemic or 
lung diseases including respiratory syncytial virus infection 
(RSV), human metapneumovirus, pneumonia, influenza, 
ventilator induced lung injury (VILI), acute respiratory dis 
tress syndrome (ARDS), acute lung injury (ALI), and chronic 
obstructive pulmonary disease (COPD) such as chronic bron 
chitis and emphysema. 
0111) “Inflammation' generally refers to a localized reac 
tion of tissue, characterized by the influx of immune cells, 
which occurs in reaction to injury or infection. Specifically, 
pulmonary inflammation' is characterized by migration of 

inflammatory cells into the interstitium and the lumen of the 
lung, release of pro-inflammatory cytokines and chemokines, 
lung tissue remodeling and lung tissue apoptosis or necrosis. 
Pulmonary inflammation accompanies a variety of systemic 
or lung diseases including those noted in the aforementioned 
pulmonary edema definition. 
0112 “An effective amount” is the amount effective to 
treat a disease by ameliorating the pathological condition or 
reducing the symptoms of the disease. An effective amount 
is the amount effective to improve at least one of the param 
eters relevant to measurement of the disease. 

0113. The inventors of the present invention have discov 
ered that compounds of Formula I or II, which are Rho kinase 
inhibitors, are effective in treating lung diseases in that they 
are effective in reducing cell proliferation, decreasing remod 
eling that is defined by cell migration and/or proliferation, 
reducing inflammation via the inhibition of leukocytes 
chemotaxis and the inhibition of cytokine and chemokine 
secretion, lowering or preventing tissue or organ edema via 
the increase of endothelial cell junction integrity, reducing 
vasoconstriction, bronchoconstriction and airway hyperreac 
tivity via the disruption of acto-myosin-based cytoskeleton 
within Smooth muscle cells, thereby reducing Smooth muscle 
tone and contractibility, and preventing airway hyperreactiv 
ity by reducing the inflammatory response. Furthermore, the 
inventors of the present invention have discovered that com 
pounds of Formula I or II, which are Rho kinase inhibitors, 
are effective in reducing bronchoconstriction, reducing 
inflammation and preventing airway hyperreactivity upon 
either systemic administration or upon local administration to 
the lung with limited systemic exposure. By having the above 
properties, compounds of Formula I or II are useful in a 
method of preventing or treating diseases or conditions of the 
lung associated with excessive cell proliferation, remodeling, 
inflammation, vasoconstriction, bronchoconstriction, airway 
hyperreactivity and edema. 
0114. The invention provides a method of reducing exces 
sive cell proliferation, a method of decreasing remodeling 
that is defined by cell migration and/or proliferation, a 
method of reducing inflammation via inhibition of leukocytes 
chemotaxis and via decreasing cytokine and chemokine 
secretion, a method of lowering or preventing tissue or organ 
edema via increasing endothelial and epithelial cell junction 
integrity, a method of reducing vasoconstriction, bronchoc 
onstriction and airway hyperreactivity via disruption of acto 
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myosin-based cytoskeleton within Smooth muscle cells and 
thus reducing Smooth muscle tone and contractibility, and a 
method of preventing airway hyperreactivity by reducing the 
inflammatory response. By resolving one or more of the 
above-described pathophysiologies, the present invention 
provides a method of treating pulmonary diseases, particu 
larly asthma, COPD, respiratory tract illness caused by res 
piratory syncytial virus infection such as RSV-induced 
wheezing and hyperreactivity or bronchiolitis, PAH, LAM, 
idiopathic pulmonary fibrosis, ARDS and VILI, CF, bron 
chiectasis, AATD, rhinitis, rhinosinusitis, PCD, pneumonia, 
bronchiolitis caused by agents other than RSV, OB/BOOP 
due to lung transplantation or HSCT, non-IPF IIP and ILD 
other than IPF, non-IPF IIPs and OB/BOOP. 
0115 The present method comprises the steps of identi 
fying a subject in need of treatment for the above conditions, 
and administering to the Subject an effective amount of rho 
kinase inhibitor compound of Formula I or II. 

Rho Kinase Inhibitor Compounds 
0116. The rho kinase inhibitor compounds useful for this 
invention include compounds of general Formula I and For 
mula II, and/or tautomers thereof, and/or pharmaceutically 
acceptable salts, and/or Solvates, and/or hydrates thereof. 
Compounds of general Formula I and Formula II can be 
prepared according to the methods disclosed in co-pending 
application US2008/0214614, which is incorporated herein 
by reference. 
0117. A compound according to Formula I or Formula II 
can exist in several diastereomeric forms. The general struc 
tures of Formula I and Formula II include all diastereomeric 
forms of such materials, when not specified otherwise. For 
mula I and Formula II also include mixtures of compounds of 
these Formulae, including mixtures of enantiomers, diastere 
omers and/or other isomers in any proportion. 

A. Formula I 

0118 Compounds of Formula I are as follows: 

Formula I 
R2 

Q 12 I 
R1SN N 

R3 

wherein: R is aryl or heteroaryl, optionally substituted; 
Q is C=O, SO, or (CRRs): 
n1 is 1, 2, or 3: 
n2 is for 2: 
n is 0, 1, 2, or 3: 
wherein the ring represented by 

12 

n 

is optionally substituted by alkyl, halo, oxo, OR, NRR, or 
SR; 
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R is selected from the following heteroaryl Systems, option 
ally substituted: 

R2-1 

- N \ 
2 N^ 

H 

R2-2 

N N 
2N2N 

R2-3 

n U 
R-4 

O) 4. N 
R2-5 

- N NH2 

2 N 
\ / 
N-O 

R-R, are independently H, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalkenyl, 
or cycloalkylalkynyl optionally Substituted. 
In Formula I, a preferred R is substituted aryl, a more pre 
ferred R is substituted phenyl, the preferred Q is (CRR), 
the more preferred Q is CH, the preferred n is 1 or 2, the 
preferred n is 1, the preferred n is 1 or 2, and the preferred 
R-R, are H. 
In Formula I, a preferred R substituent is halo, alkyl, 
cycloalkyl, hydroxyl, alkoxy, cycloalkyloxy, amino, alky 
lamino, or R2 is unsubstituted. A more preferred R. Substitu 
ent is halo, methyl, ethyl, isopropyl, cyclopropyl, hydroxyl, 
methoxy, ethoxy, amino, methylamino, dimethylamino, or R 
is unsubstituted. 
1 One embodiment of the invention is represented by For 
mula I, in which R is 5-indazolyl or 6-indazolyl (R-1), 
optionally substituted. 
1a. In embodiment 1, R-1 is substituted by one or more 
alkyl or halo substituents. 
1b. In embodiment 1, R-1 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
1c. In embodiment 1, R-1 is unsubstituted. 
2. In another embodiment, the invention is represented by 
Formula I in which R is 5-isoquinolinyl or 6-isoquinolinyl 
(R-2), optionally Substituted. 
2a. In embodiment 2, R-2 is substituted by one or more 
alkyl or halo substituents. 
2b. In embodiment 2, R-2 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
2c. In embodiment 2, R-2 is unsubstituted. 
3. In another embodiment, the invention is represented by 
Formula I in which R is 4-pyridyl or 3-pyridyl (R-3), 
optionally substituted. 
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3a. In embodiment 3, R-3 is substituted by one or more 
alkyl or halo substituents. 
3b. In embodiment 3, R-3 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
3c. In embodiment 3, R-3 is unsubstituted. 
4) In another embodiment, the invention is represented by 
Formula I in which R is 7-azaindol-4-yl or 7-azaindol-5-yl 
(R-4), optionally Substituted. 
4a. In embodiment 4, R-4 is substituted by one or more 
alkyl or halo substituents. 
4b In embodiment 4, R-4 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
4c In embodiment 4, R-4 is unsubstituted. 
5. In another embodiment, the invention is represented by 
Formula I in which R is 4-(3-amino-1,2,5-oxadiazol-4-yl) 
phenyl or 3-(3-amino-1,2,5-oxadiazol-4-yl)phenyl (R-5), 
optionally substituted. 
(5a) In embodiment 5, R-5 is unsubstituted. 
6) In another embodiment, the invention is represented by 
Formula I in which R is one of the groups R-1-R-5, Sub 
stituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
6a). In embodiment 6, R is substituted by one or more alkyl 
or halo substituents. 
6b. In embodiment 6, R is substituted by one or more amino, 
alkylamino, hydroxyl, or alkoxy Substituents. 
7 In another embodiment, the invention is represented by 
Formula I in which R is one of the groups R-1-R-5, and is 
unsubstituted. 
8. In another embodiment, the invention is represented by 
Formula I in which R is H. 
9. In another embodiment, the invention is represented by 
Formula I in which Q is (CRRs), and n3 is 1 or 2. 
10. In another embodiment, the invention is represented by 
Formula I in which Q is (CH), and n is 1. 
11. In another embodiment, the invention is represented by 
Formula I in which R is aryl or heteroaryl substituted with 
one or more alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, 
arylalkynyl, heteroaryl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkylalkynyl, heterocycle, (hetero 
cycle)alkyl, (heterocycle)alkenyl, or (heterocycle)alkynyl 
substituents, optionally further substituted. 
Compounds exemplifying embodiment 11 include com 
pounds 1.009, 1.010, 1.011, 1.012, 1.020, 1,021, 1.030, 
1.034, 1.037, 1.044, 1.047, 1.076, 1.077, 1.083, 2010, 2.011, 
2.019, 2.020, 2.022, 2.023, and 2.031, shown below in Table 
A. 
12. In another embodiment, the invention is represented by 
Formula I in which R is aryl or heteroaryl substituted with 
one or more heteroatom-containing Substituents, with the 
proviso that if the R. Substituent is acyclic and is connected to 
R by a carbonatom, then this substituent contains at least one 
nitrogen or sulfur atom, with the second proviso that if the 
Substituent is acyclic and is connected to R by an oxygen or 
nitrogen atom, then this Substituent contains at least one 
additional oxygen, nitrogen or Sulfur atom, and with the third 
proviso that if the substituent is connected to R by a sulfone 
linkage"—SO. , then R is not nitrogen- or oxygen-Sub 
stituted R-2. 
12a. In embodiment 12, the heteroatom-containing Substitu 
ent is connected to R by an oxygen or nitrogen atom. 
12b) In embodiment 12, the heteroatom-containing substitu 
ent is connected to R by a Sulfide linkage, “—S ’’. 
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Compounds exemplifying embodiment 12 include com 
pounds 1.001, 1.002, 1.004, 1.005, 1.038, 1.048, 1.055, 
1.056, 2.002, 2.003, 2.005, 2007, 1.003, 1.006, 1.007, 1.018, 
1.039, 1.051, 1.058, 1.060, 1,084, 1.085, 1086, 1.087, 1.088, 
1.090, 1.091, 1.092, 1.093, 1.094, 1.095, 1.096, 1.097, 1.098, 
1.102, 1.111, 1.113, 1.115, 1.116, 1.117, 1.118, 1.120, 1.121, 
1.123, 1.124, 1.125, 1.126, 1.127, 1.128, 1.129, 1.130, 2.004, 
2008, 2.032, 2.033, 2.034, 2.035, 2.036, 2.037, 2.038, 2.039, 
2.040, 2.041, 2,042, 2.043, 2.044, 1.008, 1.017, 1.026, 1.040, 
1.074, 1.075, 2009, 2012, 2.021, 2.024, 2.026, and 2.029, 
shown below in Table A. 

13. In another embodiment, the invention is represented by 
Formula I in which R is aryl or heteroaryl substituted with 
one or more alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalk 
enyl, arylalkynyl, heteroaryl, heteroarylalkyl, heteroarylalk 
enyl, heteroarylalkynyl, cycloalkyl, cycloalkenyl, cycloalky 
lalkyl, cycloalkylalkenyl, cycloalkylalkynyl, heterocycle, 
(heterocycle)alkyl, (heterocycle)alkenyl, or (heterocycle) 
alkynyl substituents, which are further substituted with one or 
more heteroatom-containing Substituents, with the proviso 
that if the R. Substituent is acyclic and its heteroatom-con 
taining substituent falls on the carbon by which it is attached 
to R, then the heteroatom-containing Substituent contains at 
least one nitrogen or Sulfur atom. 
Compounds exemplifying embodiment 13 include com 
pounds 1.019, 1.027, 1.028, 1.029, 1.035, 1.041, 1.042, 
1.043, 1.057, 1.061, 1.099, 1.101, 1.103, 1.104, 1.105, 1.106, 
1.107, 1.108, 1.109, 1.112, 1.114, 1.119, 1.122, and 1.123, 
shown below in Table A. 

14. In another embodiment, the invention is represented by 
Formula I in which R is aryl or heteroaryl substituted with 
one or more alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, 
arylalkynyl, heteroaryl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkylalkynyl, heterocycle, (hetero 
cycle)alkyl, (heterocycle)alkenyl, or (heterocycle)alkynyl 
substituents, optionally further substituted, and R is 5-inda 
Zolyl (R-1) or 5-isoquinolinyl (R-2), optionally Substituted. 
14a. In embodiment 14, R is 5-indazolyl (R-1), optionally 
Substituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
14b In embodiment 14, R is 5-isoquinolinyl (R-2), option 
ally Substituted by one or more alkyl, halo, amino, alky 
lamino, hydroxyl, or alkoxy Substituents. 
14c. In embodiment 14, R is unsubstituted. 
Compounds exemplifying embodiment 14 include com 
pounds 1.009, 1.010, 1.011, 1.012, 1.020, 1,021, 1.030, 
1.034, 1.037, 1.044, 1.047, 1.076, 1.077, 1.083, 2010, 2011, 
2.019, 2.020, 2.022, 2.023, and 2.031, shown below in Table 
A. 

15. In another embodiment, the invention is represented by 
Formula I in which R is aryl or heteroaryl substituted with 
one or more heteroatom-containing Substituents, and R is 
5-indazolyl (R-1) or 5-isoquinolinyl (R-2), optionally Sub 
stituted, with the proviso that if the R substituent is acyclic 
and is connected to R by a carbonatom, then this Substituent 
contains at least one nitrogen or Sulfur atom, with the second 
proviso that if the Substituent is acyclic and is connected to R. 
by an oxygen or nitrogenatom, then this substituent contains 
at least one additional oxygen, nitrogen or Sulfur atom, and 
with the third proviso that if the substituent is connected to R. 
by a Sulfone linkage '—SO-”, then R is not nitrogen- or 
oxygen-Substituted R-2. 
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15a. In embodiment 15, R is 5-indazolyl (R-1), optionally 
Substituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
15b. In embodiment 15, R is 5-isoquinolinyl (R-2), option 

ally Substituted by one or more alkyl, halo, amino, alky 
lamino, hydroxyl, or alkoxy Substituents. 
15c. In embodiment 15, R is unsubstituted. 
15d. In embodiment 15, the heteroatom-containing substitu 
ent is connected to R by an oxygen or nitrogen atom. 
15e. In embodiment 15, the heteroatom-containing substitu 
ent is connected to R by a Sulfide linkage, “—S ’’. 
Compounds exemplifying embodiment 15 include com 
pounds 1.001, 1.002, 1.004, 1.005, 1.038, 1.048, 1.055, 
1.056, 2.002, 2.003, 2.005, 2007, 1.003, 1.006, 1.007, 1.018, 
1.039, 1.051, 1.058, 1.060, 1,084, 1.085, 1.086, 1.087, 1.088, 
1.090, 1.091, 1.092, 1.093, 1.094, 1.095, 1.096, 1.097, 1.098, 
1.102, 1.111, 1.113, 1.115, 1.116, 1.117, 1.118, 1.120, 1.121, 
1.123, 1.124, 1.125, 1.126, 1.127, 1.128, 1.129, 1.130, 2.004, 
2008, 2.032, 2.033, 2.034, 2.035, 2.036, 2.037, 2.038, 2.039, 
2.040, 2.041, 2,042, 2.043, 2.044, 1.008, 1.017, 1.026, 1.040, 
1.074, 1.075, 2009, 2012, 2.021, 2.024, 2.026, and 2.029, 
shown below in Table A. 

16. In another embodiment, the invention is represented by 
Formula I in which R is aryl or heteroaryl substituted with 
one or more alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalk 
enyl, arylalkynyl, heteroaryl, heteroarylalkyl, heteroarylalk 
enyl, heteroarylalkynyl, cycloalkyl, cycloalkenyl, cycloalky 
lalkyl, cycloalkylalkenyl, cycloalkylalkynyl, heterocycle, 
(heterocycle)alkyl, (heterocycle)alkenyl, or (heterocycle) 
alkynyl substituents, at least one of which is further substi 
tuted with one or more heteroatom-containing Substituents, 
and R is 5-indazolyl (R-1) or 5-isoquinolinyl (R-2), 
optionally substituted, with the proviso that if the R substitu 
ent is acyclic and its heteroatom-containing Substituent falls 
on the carbon by which it is attached to R, then the heteroa 
tom-containing Substituent contains at least one nitrogen or 
Sulfur atom. 

16a). In embodiment 16, R is 5-indazolyl (R-1), optionally 
Substituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
16b. In embodiment 16, R is 5-isoquinolinyl (R-2), option 

ally Substituted by one or more alkyl, halo, amino, alky 
lamino, hydroxyl, or alkoxy Substituents. 
16c). In embodiment 16, R is unsubstituted. 
Compounds exemplifying embodiment 16 include com 
pounds 1.019, 1.027, 1.028, 1.029, 1.035, 1.041, 1.042, 
1.043, 1.057, 1.061, 1.099, 1.101, 1.103, 1.104, 1.105, 1.106, 
1.107, 1.108, 1.109, 1.112, 1.114, 1.119, 1.122, and 1.123, 
shown below in Table A. 

The inventors have discovered certain compounds of Formula 
I that have properties that render them particularly useful for 
treating the conditions addressed by the invention. In particu 
lar, these preferred compounds can be described as com 
pounds of Formula I in which R. R. nil, and n2 are limited 
to the combinations shown in Formulae Ia, Ib, and Ic: 

Q R1 NN mix 
\ ) V 

H 

Formula Ia 
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-continued 
Formula Ib 

Q N R1 NN a NRI 

Formula Ic 
H 

Q N 
R1 NN SR-1 

In Formulae Ia, Ib, and Ic, the stereochemistry of the central 
pyrrolidine or piperidine ring is limited to the R. R. and S 
configurations respectively, as drawn. Further, the group R in 
these Formulae is limited to phenyl, thiophene, and 6.5- or 
6,6-fused bicyclic heteroaryl rings. The group R is either 
unsubstituted or is optionally substituted with 1, 2 or 3 sub 
stituents independently selected from halogen, methyl, ethyl, 
hydroxyl, methoxy, or ethoxy. 
In Formula Ia, Ib, and Ic, Q is C—O, SO, or (CRR): 
where R and Rs are independently H, alkyl, cycloalkyl, 
optionally substituted. The preferred Ra and Rs are H or 
unsubstituted alkyl. The preferred Q is CH. 
In Formula Ia, Ib, and Ic, a preferred R substituent is halo, 
alkyl, cycloalkyl, hydroxyl, alkoxy, cycloalkyloxy, amino, 
alkylamino, or R is unsubstituted. A more preferred R. Sub 
stituent is halo, methyl, ethyl, isopropyl, cyclopropyl. 
hydroxyl, methoxy, ethoxy, amino, methylamino, dimethy 
lamino, or R is unsubstituted. 
In a more preferred form of Formulae Ia, Ib, and Ic, R is 
phenyl or a 6.5-fused bicyclic heteroaryl ring, optionally Sub 
stituted by 1 or 2 substituents, Q is CH2, and the group R is 
unsubstituted. The most preferred 6.5-fused bicyclic het 
eroaryl rings are benzofuran, benzothiophene, indole, and 
benzimidazole. 

In another more preferred form, R of Formulae Ia, Ib, and Ic 
is mono- or disubstituted when R is phenyl, with 3-substi 
tuted, 4-substituted, 2,3-disubstituted, and 3,4-disubstituted 
being most preferred. When R is bicyclic heteroaryl, an 
unsubstituted or monosubstituted R is most preferred. 
The inventors have found that certain members of Formulae 
Ia, Ib, and Ic, as defined above, are particularly useful in 
treating the conditions addressed in this invention. The com 
pounds of the invention are multikinase inhibitors, with 
inhibitory activity against ROCK1 and ROCK2, in addition to 
several other kinases in individual compound cases. These 
kinase inhibitory properties endow the compounds of the 
invention not only with Smooth muscle relaxant properties, 
but additionally with antiproliferative, antichemotactic, and 
cytokine secretion inhibitory properties that render them par 
ticularly useful in treating conditions with proliferative or 
inflammatory components as described in the invention. 
17. In particular, we have found that compounds in which R. 

is R-2 are particularly potent inhibitors of both ROCK1 and 
ROCK2, and that these agents inhibit the migration of neu 
trophils toward multiple chemotactic stimuli and inhibit the 
secretion of the cytokines IL-1B, TNF-C. and IL-9 from LPS 
stimulated human monocytes. Compounds in which R is 
heteroaryl, particularly 6.5-fused bicyclic heteroaryl, are 
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especially preferred. These compounds are of particular value 
in addressing conditions with an inflammatory component. 
Compounds exemplifying embodiment 17 include com 
pounds 2.025, 2.027, 2.046, 2.047, 2.048, 2.055, 2.056, 
2.057, 2.061, 2.062, 2.065, 2.074, 2.075, 2.088, and 2.090. 
18. In another embodiment, we have found that compounds 
of Formula Ic are potent and selective inhibitors of ROCK2, 
with comparatively lower inhibitory potency against 
ROCK1. We have demonstrated that compounds of this class 
typically show good Smooth muscle relaxation properties and 
that Smooth muscle relaxation effects in this class are gener 
ally correlated with ROCK2 potency. Compounds in which 
R is phenyl are particularly preferred. Compounds of this 
embodiment are of particular value in addressing conditions 
where relaxation of smooth muscle, in particular vascular and 
bronchial Smooth muscle, is of highest importance. 
Compounds exemplifying embodiment 18 include com 
pounds 1.072, 1.078, 1.079, 1.080, 1.141, 1.142, 1.148, 
1.149, 1.150, 1.151, 1.154, 1.155, 1.156, 1.163, 1.164, 1.166, 
1.170, 1.171, 1.175, 1.179, 1.183, 1.227, 1.277, and 1.278. 
19. In another embodiment, the inventors have found that 
compounds of Formula Ib are potent mixed inhibitors of 
ROCK1 and ROCK2, display additional inhibitory activity 
against the kinases Akt3 and p70S6K, and that these com 
pounds generally display potent antiproliferative activity in 
models of smooth muscle cell proliferation. Compounds of 
this class are of particular value in addressing conditions in 
which an antiproliferative component is desired in combina 
tion with a smooth muscle relaxing effect. 
Compounds exemplifying embodiment 19 include com 
pounds 1.073, 1.110, 1.131, 1.132, 1.133, 1.134, 1.135, 
1.136, 1.137, 1.138, 1.143, 1.144, 1.145, 1.146, 1.172, 1.173, 
1.177, 1.191, 1.192, 1.203, 1.210, 1.226, 1.241, 1.242, 1.245, 
1.246, 1.252, and 1.254. 
20. In another embodiment, the inventors have found that 
certain compounds of Formulae 1a, 1b, and Ic distribute pref 
erentially to the lung on oral dosing. In particular, compounds 
in which R is a lipophilic bicyclic heteroaryl group are pre 
ferred for this dosing behavior. Compounds of this type are 
especially useful for treating diseases of the lung by oral 
dosing while minimizing impact on other tissues. 
Compounds exemplifying embodiment 20 include com 
pounds 1.131, 1.137, 1.138, 1.143, 1.148, 1.149, 1.150, 
1.166, 1.175, 1.177, 1.246, 1.252, 2.055, 2.056, 2.057, 2.065, 
2.074, and 2.075. 
21. In another embodiment, the inventors have found that 
certain compounds of Formulae 1a, 1b, and Ic produce low 
plasma concentrations of the compound when dosed by the 
oral route. Compounds in which one substituent on R is 
selected from the group methyl, ethyl, or hydroxyl are pre 
ferred for typically exhibiting this pharmacokinetic behavior. 
Compounds displaying this property are particularly useful 
for inhalation dosing, since a large portion of the material 
dosed in this way is typically Swallowed, and it is advanta 
geous for this Swallowed portion to remain unabsorbed or to 
be cleared rapidly so as to minimize the impact of the com 
pound on other tissues. 
Compounds exemplifying embodiment 21 include com 
pounds 1.078, 1.133, 1.135, 1.136, 1.145, 1.151, 1.154, 
1.155, 1.156, 1.163, 1.171, 1.172, 1.173, 1.192, 1.242, 2.025, 
and 2.061. 
Preparation of compounds of Formulae Ia, Ib, and Ic can be 
problematic using methods commonly known in the art. In 
particular, syntheses of compounds of Formulae Ib and Ic 
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using transition metal mediated coupling reactions to form 
the critical bond between R-1 and the nitrogen atom are 
hampered by low yields when the indazole ring is not pro 
tected properly to allow a Successful reaction. Specifically, 
the methods disclosed in UA2006/0167043 fail to provide the 
desired amino indazole products when the indazole is unpro 
tected or is protected with a standard acyl protecting group 
Such as pivalate or alkoxycarbonyl protecting groups. The 
inventors prepare compounds of Formulae Ia, Ib, and Ic 
according to the methods disclosed in the co-pending appli 
cation US2008/0214614, which allows the successful protec 
tion, coupling, and deprotection of the indazole ring, thereby 
allowing the Successful preparation of the compounds of 
Formulae Ib and Ic and the demonstration of their useful 
biological properties. 

B. Formula II 

0119) A preferred compound of Formula I is where 
R=Ar X, shown below as Formula II: 

Formula II 

wherein: 
Aris a monocyclic or bicyclic aryl or heteroaryl ring, Such as 
phenyl: 
X is from 1 to 3 substituents on Ar, each independently in the 
form Y—Z, in which Z is attached to Ar; 
Y is one or more Substituents on Z, and each is chosen inde 
pendently from H. halogen, or the heteroatom-containing 
substituents, including but not limited to ORs, NRR, NO, 
SRs, SORs, SORs, SONRR, NRSOR OCF, 
CONRR, NRC(=O)R. NRC(=O)CR, OC(=O) 
NRR, or NRC(=O)NRRo: 
Each instance of Z is chosen independently from alkyl, alk 
enyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, 
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalkenyl, 
cycloalkylalkynyl, heteroaryl, heteroarylalkyl, heteroaryla 
lkenyl, heteroarylalkynyl, heterocycle, (heterocycle)alkyl, 
(heterocycle)alkenyl, (heterocycle)alkynyl, or is absent; 
Rs is H. alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, 
arylalkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkylalkynyl, heteroaryl, heteroary 
lalkyl, heteroarylalkenyl, heteroarylalkynyl, (heterocycle) 
alkyl, (heterocycle)alkenyl, (heterocycle)alkynyl, or hetero 
cycle; optionally Substituted by one or more halogen or 
heteroatom-containing Substituents, including but not limited 
to OR, NRR, NO, SR, SOR, SOR, 
SONRR, NRSO.R., OCF, CONRR, NRC(O) 
R. NRC(O)CR, OC(=O)NRR, or NRC(O) 
NRR: 
Ro and Ro are independently H, alkyl, alkenyl, alkynyl, aryl, 
arylalkyl, arylalkenyl, arylalkynyl, cycloalkyl, cycloalkenyl, 
cycloalkylalkyl, cycloalkylalkenyl, cycloalkylalkynyl, het 
eroaryl, heteroarylalkyl, heteroarylalkenyl, heteroarylalky 
nyl, (heterocycle)alkyl, (heterocycle)alkenyl, (heterocycle) 
alkynyl, or heterocycle; optionally Substituted by one or more 
halogen or heteroatom-containing Substituents, including but 
not limited to OR, NRRs, NO, SR SOR, SOR, 
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SONRRs, NRSORs, OCF, CONRRs, NRC(O) 
Rs. NRC(=O)CRs, OC(=O)NRRs, or NRC(O) 
NRR: any two of the groups Rs. Ro and Ro are optionally 
joined with a link selected from the group consisting of bond, 
O— —S —SO— —SO , and —NR—to form a 

ring: 
R-R, are independently H, alkyl, alkenyl, alkynyl, aryl, 
arylalkyl, arylalkenyl, arylalkynyl, cycloalkyl, cycloalkenyl, 
cycloalkylalkyl, cycloalkylalkenyl, cycloalkylalkynyl, het 
eroaryl, heteroarylalkyl, heteroarylalkenyl, heteroarylalky 
nyl, (heterocycle)alkyl, (heterocycle)alkenyl, (heterocycle) 
alkynyl, or heterocycle. 
In Formula II, the preferred Y is H. halogen, ORs, NRR, 
NO, SRs, SORs, SORs, SONRR, NRSOR OCF, 
CONRR, NRC(=O)R NRC(=O)CRs, OC(=O) 
NRR, or NRC(=O)NRR, the more preferred Y is H. 
halogen, ORs, SRs, SORs, SORs, SONRR, NRSOR, 
CONRR, or NRC(=O)NRoRo the preferred Z is alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, 
or is absent; the more preferred Z is alkyl, alkenyl, alkynyl, 
cycloalkyl, or is absent, the preferred Q is (CRRs), the 
more preferred Q is CH, the preferred n is 1 or 2, the 
preferred n is 1, the preferred n is 1 or 2, the preferred R-R, 
are H, the preferred Rs is H, alkyl, arylalkyl, cycloalkyl, 
cycloalkylalkyl, or heterocycle, the preferred Rs substituents 
are H. halogen, OR, NRR, SR, SOR, SOR, 
SONRR, NRSOR, CONRR, NRC(=O)R. 
and the preferred R-R, are H or alkyl. 
In Formula II, a preferred R substituent is halo, alkyl, 
cycloalkyl, hydroxyl, alkoxy, cycloalkyloxy, amino, alky 
lamino, or R2 is unsubstituted. A more preferred R. Substitu 
ent is halo, methyl, ethyl, isopropyl, cyclopropyl, hydroxyl, 
methoxy, ethoxy, amino, methylamino, dimethylamino, or R 
is unsubstituted. 
1 One embodiment of the invention is represented by For 
mula II in which R is 5-indazolyl or 6-indazolyl (R-1), 
optionally substituted. 
1a. In embodiment 1, R-1 is substituted by one or more 

alkyl or halo substituents. 
1b. In embodiment 1, R-1 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
1c. In embodiment 1, R-1 is unsubstituted. 
2. In another embodiment, the invention is represented by 
Formula II in which R is 5-isoquinolinyl or 6-isoquinolinyl 
(R-2), optionally Substituted. 
2a. In embodiment 2, R-2 is substituted by one or more 
alkyl or halo substituents. 
2b. In embodiment 2, R-2 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
2c. In embodiment 2, R-2 is unsubstituted. 
3. In another embodiment, the invention is represented by 
Formula II in which R is 4-pyridyl or 3-pyridyl (R-3), 
optionally substituted. 
3a. In embodiment 3, R-3 is substituted by one or more 
alkyl or halo substituents. 
3b. In embodiment 3, R-3 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
3c. In embodiment 3, R-3 is unsubstituted. 
4) In another embodiment, the invention is represented by 
Formula II in which R is 7-azaindol-4-yl or 7-azaindol-5-yl 
(R-4), optionally substituted. 
4a. In embodiment 4, R-4 is substituted by one or more 
alkyl or halo substituents. 
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4b In embodiment 4, R-4 is substituted by one or more 
amino, alkylamino, hydroxyl, or alkoxy Substituents. 
4c In embodiment 4, R-4 is unsubstituted. 
5. In another embodiment, the invention is represented by 
Formula II in which R is 4-(3-amino-1,2,5-oxadiazol-4-yl) 
phenyl or 3-(3-amino-1,2,5-oxadiazol-4-yl)phenyl (R-5), 
optionally substituted. 
5a. In embodiment 5, R-5 is unsubstituted. 
6) In another embodiment, the invention is represented by 
Formula II in which R is one of the groups R-1-R-5, Sub 
stituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
6a. In embodiment 6, R is substituted by one or more alkyl 
or halo substituents. 
6b. In embodiment 6, R is substituted by one or more amino, 
alkylamino, hydroxyl, or alkoxy Substituents. 
7 In another embodiment, the invention is represented by 
Formula II in which R is one of the groups R-1-R-5, and is 
unsubstituted. 
8. In another embodiment, the invention is represented by 
Formula II in which R is H. 
9. In another embodiment, the invention is represented by 
Formula II in which Q is (CRR), and n is 1 or 2. 
10. In another embodiment, the invention is represented by 
Formula II in which Q is (CH).3, and n3 is 1. 
11. In another embodiment, the invention is represented by 
Formula II in which for at least one substituent X, Z is alkenyl, 
alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, heteroaryl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, 
cycloalkyl, cycloalkylalkenyl, cycloalkylalkynyl, cycloalk 
enyl, cycloalkylalkyl, heterocycle, (heterocycle)alkyl, (het 
erocycle)alkenyl, or (heterocycle)alkynyl. 
Compounds exemplifying embodiment 11 include com 
pounds 1.009, 1.010, 1.011, 1.012, 1.020, 1,021, 1.030, 
1.034, 1.037, 1.044, 1.047, 1.076, 1.077, 1.083, 2010, 2011, 
2.019, 2.020, 2.022, 2.023, and 2.031, shown below in Table 
A. 
12. In another embodiment, the invention is represented by 
Formula II in which for at least one substituent X, Z is absent, 
and Y is a heteroatom-containing Substituent, including but 
not limited to ORs, NRR, SRs, SORB, SORs, SONRR, 
NRSOR, CONRR, NRC(=O)R. NRC(=O)CR, 
OC(O)NRR, or NRC(O)NRR, with the proviso that if 
the substituent Y is acyclic and is connected to Arby a carbon 
atom, then this Substituent contains at least one nitrogen or 
sulfur atom, with the second proviso that if the substituent Y 
is acyclic and is connected to Ar by an oxygen or nitrogen 
atom, then this Substituent contains at least one additional 
oxygen, nitrogen or Sulfur atom, and with the third proviso 
that if the substituent Y is connected to Arby a sulfone linkage 
*—SO-”, then R is not nitrogen- or oxygen-substituted 
R-2. 
12a. In embodiment 12, the heteroatom-containing Substitu 
ent is connected to R by an oxygen or nitrogen atom. 
12b) In embodiment 12, the heteroatom-containing substitu 
ent is connected to R by a Sulfide linkage, “—S ’’. 
Compounds exemplifying embodiment 12 include com 
pounds 1.001, 1.002, 1.004, 1.005, 1.038, 1.048, 1.055, 
1.056, 2.002, 2.003, 2.005, 2007, 1.003, 1.006, 1.007, 1.018, 
1.039, 1.051, 1.058, 1.060, 1,084, 1.085, 1086, 1.087, 1.088, 
1.090, 1.091, 1.092, 1.093, 1.094, 1.095, 1.096, 1.097, 1.098, 
1.102, 1.111, 1.113, 1.115, 1.116, 1.117, 1.118, 1.120, 1.121, 
1.123, 1.124, 1.125, 1.126, 1.127, 1.128, 1.129, 1.130, 2.004, 
2008, 2.032, 2.033, 2.034, 2.035, 2.036, 2.037, 2.038, 2.039, 
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2.040, 2.041, 2,042, 2.043, 2.044, 1.008, 1.017, 1.026, 1.040, 
1.074, 1.075, 2009, 2012, 2.021, 2.024, 2.026, and 2.029, 
shown below in Table A. 
13. In another embodiment, the invention is represented by 
Formula II in which for at least one substituent X, Z is alkyl, 
alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, het 
eroaryl, heteroarylalkyl, heteroarylalkenyl, heteroarylalky 
nyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalk 
enyl, cycloalkylalkynyl, heterocycle, (heterocycle)alkyl, 
(heterocycle)alkenyl, or (heterocycle)alkynyl, and Y is a het 
eroatom-containing Substituent, including but not limited to 
ORs, NRR, NO, SRs, SORs, SORs, SONRR, 
NRSOR OCF, CONRR, NRC(O)R. NRC(O)OR, 
OC(O)NRR, or NRC(=O)NRRo, with the proviso that 
if Z is acyclic and Y falls on the carbon by which Z is attached 
to Ar, then Y contains at least one nitrogen or Sulfur atom. 
Compounds exemplifying embodiment 13 include com 
pounds 1.019, 1.027, 1.028, 1.029, 1.035, 1.041, 1.042, 
1.043, 1.057, 1.061, 1.099, 1.101, 1.103, 1.104, 1.105, 1.106, 
1.107, 1.108, 1.109, 1.112, 1.114, 1.119, 1.122, and 1.123, 
shown below in Table A. 
14. In another embodiment, the invention is represented by 
Formula II in which for at least one substituent X, Z is alkenyl, 
alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, heteroaryl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, 
cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalkenyl, 
cycloalkylalkynyl, heterocycle, (heterocycle)alkyl, (hetero 
cycle)alkenyl, or (heterocycle)alkynyl, and R is 5-indazolyl 
(R2-1) or 5-isoquinolinyl (R-2), optionally substituted. 
14a. In embodiment 14, R is 5-indazolyl (R-1), optionally 
Substituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
14b In embodiment 14, R is 5-isoquinolinyl (R-2), option 

ally Substituted by one or more alkyl, halo, amino, alky 
lamino, hydroxyl, or alkoxy Substituents. 
14c. In embodiment 14, R is unsubstituted. 
Compounds exemplifying embodiment 14 include com 
pounds 1.009, 1.010, 1.011, 1.012, 1.020, 1,021, 1.030, 
1.034, 1.037, 1.044, 1.047, 1.076, 1.077, 1.083, 2010, 2.011, 
2.019, 2.020, 2.022, 2.023, and 2.031, shown below in Table 
A. 
15. In another embodiment, the invention is represented by 
Formula II in which for at least one substituent X, Z is absent, 
and Y is a heteroatom-containing Substituent, including but 
not limited to ORs, NRR, SRs, SORs, SORs, SONRR, 
NRSOR, CONRR, NRC(=O)R. NRC(=O)CR, 
OC(=O)NRR, or NRC(=O)NRR and R is 5-inda 
Zolyl (R-1) or 5-isoquinolinyl (R-2), optionally substituted, 
with the proviso that if the substituent Y is acyclic and is 
connected to Ar by a carbon atom, then this substituent con 
tains at least one nitrogen or Sulfur atom, with the second 
proviso that if the substituent Y is acyclic and is connected to 
Arby an oxygen or nitrogenatom, then this Substituent con 
tains at least one additional oxygen, nitrogen or Sulfur atom, 
and with the third proviso that if the substituentY is connected 
to Ar by a Sulfone linkage"—SO-, then R is not nitrogen 
or oxygen-substituted R-2. 
15a. In embodiment 15, R is 5-indazolyl (R-1), optionally 
Substituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
15b. In embodiment 15, R is 5-isoquinolinyl (R-2), option 

ally Substituted by one or more alkyl, halo, amino, alky 
lamino, hydroxyl, or alkoxy Substituents. 
15c. In embodiment 15, R is unsubstituted. 
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15d. In embodiment 15, the heteroatom-containing substitu 
ent is connected to R by an oxygen or nitrogen atom. 
15e. In embodiment 15, the heteroatom-containing substitu 
ent is connected to R by a Sulfide linkage, “—S ’’. 
Compounds exemplifying embodiment 15 include com 
pounds 1.001, 1.002, 1.004, 1.005, 1.038, 1.048, 1.055, 
1.056, 2.002, 2.003, 2.005, 2007, 1.003, 1.006, 1.007, 1.018, 
1.039, 1.051, 1.058, 1.060, 1,084, 1.085, 1086, 1.087, 1.088, 
1.090, 1.091, 1.092, 1.093, 1.094, 1.095, 1.096, 1.097, 1.098, 
1.102, 1.111, 1.113, 1.115, 1.116, 1.117, 1.118, 1.120, 1.121, 
1.123, 1.124, 1.125, 1.126, 1.127, 1.128, 1.129, 1.130, 2.004, 
2008, 2.032, 2.033, 2.034, 2.035, 2.036, 2.037, 2.038, 2.039, 
2.040, 2.041, 2,042, 2.043, 2.044, 1.008, 1.017, 1.026, 1.040, 
1.074, 1.075, 2009, 2012, 2.021, 2.024, 2.026, and 2.029, 
shown below in Table A. 

16. In another embodiment, the invention is represented by 
Formula II in which for at least one substituent X, Z is alkyl, 
alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, het 
eroaryl, heteroarylalkyl, heteroarylalkenyl, heteroarylalky 
nyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalk 
enyl, cycloalkylalkynyl, heterocycle, (heterocycle)alkyl, 
(heterocycle)alkenyl, or (heterocycle)alkynyl, and Y is a het 
eroatom-containing Substituent, including but not limited to 
OR, NRR, NO, SRs. SOR, SORs, SONRR, 
NRSOR OCF, CONRR, NRC(=O)R NRC(=O) 
OR OC(=O)NRR, or NRC(=O)NRR, and R is 
5-indazolyl (R-1) or 5-isoquinolinyl (R-2), optionally Sub 
stituted, with the proviso that if Z is acyclic and Y falls on the 
carbon by which Z is attached to Ar, then Y contains at least 
one nitrogen or Sulfur atom. 
16a). In embodiment 16, R is 5-indazolyl (R-1), optionally 
Substituted by one or more alkyl, halo, amino, alkylamino, 
hydroxyl, or alkoxy Substituents. 
16b. In embodiment 16, R is 5-isoquinolinyl (R-2), option 

ally Substituted by one or more alkyl, halo, amino, alky 
lamino, hydroxyl, or alkoxy Substituents. 
16c). In embodiment 16, R is unsubstituted. 
16d. In embodiment 16, Ar is heteroaryl. 
Compounds exemplifying embodiment 16 include com 
pounds 1.019, 1.027, 1.028, 1.029, 1.035, 1.041, 1.042, 
1.043, 1.057, 1.061, 1.099, 1.101, 1.103, 1.104, 1.105, 1.106, 
1.107, 1.108, 1.109, 1.112, 1.114, 1.119, 1.122, and 1.123, 
shown below in Table A. 

In Embodiments 11-16 of Formula II, the preferred Q is 
(CRR), the more preferred Q is CH, the preferred n1 is 1 
or 2, the preferred n2 is 1, the preferred n3 is 1 or 2, and the 
preferred R is H. 
The inventors have discovered certain compounds of Formula 
II that have properties that render them particularly useful for 
treating the conditions addressed by the invention. In particu 
lar, these preferred compounds of Embodiments 14, 15 and 
16 can be described as compounds of Formula II in which R, 
R, n, and n are limited to the combinations shown in For 
mulae IIa, IIb, and IIc: 

Formula IIa 
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-continued 
Formula IIb 

X-Ar-Q N NN 'YR-1 

Formula IIc 
H 

X-Ar-Q N 
NN SR-1 

In Formulae IIa, IIb, and IIc, the stereochemistry of the cen 
tral pyrrolidine or piperidine ring is limited to the R. R. and S 
configurations respectively, as drawn. 
In Formula IIa, IIb, and IIc, Q is C=O, SO, or (CRR): 
where R and Rs are independently H, alkyl, cycloalkyl, 
optionally substituted. The preferred Ra and Rs are H or 
unsubstituted alkyl. The preferred Q is CH. 
In Formula IIa, IIb, and IIc, a preferred R substituent is halo, 
alkyl, cycloalkyl, hydroxyl, alkoxy, cycloalkyloxy, amino, 
alkylamino, or R2 is unsubstituted. A more preferred R. Sub 
stituent is halo, methyl, ethyl, isopropyl, cyclopropyl. 
hydroxyl, methoxy, ethoxy, amino, methylamino, dimethy 
lamino, or R is unsubstituted. 
In a more preferred form of Formulae IIa, IIb, and IIc, Aris 
phenyl or a 6.5- or 6.6-fused bicyclic heteroaryl ring, substi 
tuted by 1 or 2 substituents X, and Q is CH. The most 
preferred 6.5-fused bicyclic heteroaryl rings are benzofuran, 
benzothiophene, indole, and benzimidazole. 
In its more preferred form, Ar of Formulae IIa, IIb, and IIc is 
mono- or disubstituted when Aris phenyl, with 3-substituted, 
4-substituted, 2,3-disubstituted, and 3,4-disubstituted being 
most preferred. When Ar is bicyclic heteroaryl, a monosub 
stituted Ar is most preferred. 
The inventors have found that certain members of Formulae 
IIa, IIb, and IIc, as defined above, are particularly useful in 
treating the conditions addressed in this invention. The com 
pounds of the invention are multikinase inhibitors, with 
inhibitory activity against ROCK1 and ROCK2, in addition to 
several other kinases in individual compound cases. These 
kinase inhibitory properties endow the compounds of the 
invention not only with Smooth muscle relaxant properties, 
but additionally with antiproliferative, antichemotactic, and 
cytokine secretion inhibitory properties that render them par 
ticularly useful in treating conditions with proliferative or 
inflammatory components as described in the invention. 
17. In particular, we have found that compounds in which R. 

is R-2 are particularly potent inhibitors of both ROCK1 and 
ROCK2, and that these agents inhibit the migration of neu 
trophils toward multiple chemotactic stimuli and inhibit the 
secretion of the cytokines IL-1B, TNF-C. and IL-9 from LPS 
stimulated human monocytes. Compounds in which Ar is 
heteroaryl, particularly 6.5-fused bicyclic heteroaryl, are 
especially preferred. These compounds are of particular value 
in addressing conditions with an inflammatory component. 
Compounds exemplifying embodiment 17 include com 
pounds 2.020, 2021, 2,022, 2.026, 2.031, 2.033, 2.034, 
2.038, 2.039, 2.040, 2.041, 2.043, 2.044, 2.054, 2.058, 2.059, 
2.060, 2.063, 2.064, 2.066, 2.067, 2.068, 2.069, 2.070, 2.071, 
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2.072, 2.073, 2.076, 2.077, 2.078, 2.079, 2.080, 2.081, 2.082, 
2.087, 2.092, 2.093, 2.094, 2.095, 2.096, 2.097, 2.098, 2.099, 
and 2.100. 
18. In another embodiment, we have found that compounds 
of Formula IIc are potent and selective inhibitors of ROCK2, 
with comparatively lower inhibitory potency against 
ROCK1. We have demonstrated that compounds of this class 
typically show good Smooth muscle relaxation properties and 
that Smooth muscle relaxation effects in this class are gener 
ally correlated with ROCK2 potency. Compounds in which 
Ar is phenyl are particularly preferred, and compounds bear 
ing one polar group X1 in the 3-position and a second group 
X2 in the 4-position are most preferred. Compounds of this 
embodiment are of particular value in addressing conditions 
where relaxation of smooth muscle, in particular vascular and 
bronchial Smooth muscle, is of highest importance. 
Compounds exemplifying embodiment 18 include com 
pounds 1.075, 1.077, 1.090, 1.091, 1.094, 1.095, 1.107, 
1.109, 1.117, 1.118, 1.124, 1.152, 1.153, 1.157, 1.158, 1.165, 
1.168, 1.176, 1.181, 1.182, 1.184, 1.185, 1.186, 1187, 1.195, 
1.196, 1.197, 1.198, 1199, 1.200, 1.201, 1.213, 1.214, 1.215, 
1.217, 1.218, 1.219, 1.223, 1.224, 1.228, 1.229, 1.230, 1.233, 
1.234, 1.236, 1.237, 1.238, 1.239, 1.240, 1.253, 1.255, 1.261, 
1.269, 1.270, 1.272, 1.274, 1.275, 1.280, and 1.282. 
19. In another embodiment, the inventors have found that 
compounds of Formula IIb are potent mixed inhibitors of 
ROCK1 and ROCK2, display additional inhibitory activity 
against the kinases Akt3 and p70S6K, and that these com 
pounds generally display potent antiproliferative activity in 
models of smooth muscle cell proliferation. Compounds of 
this class are of particular value in addressing conditions in 
which an antiproliferative component is desired in combina 
tion with a smooth muscle relaxing effect. 
Compounds exemplifying embodiment 19 include com 
pounds 1,074, 1.076, 1.092, 1.093, 1.096, 1.097, 1.106, 
1.108, 1.113, 1.115, 1.116, 1.123, 1.125, 1.126, 1.127, 1.128, 
1.129, 1.139, 1.140, 1.147, 1.159, 1.160, 1.161, 1.162, 1.174, 
1.188, 1.189, 1.193, 1.194, 1.202, 1.205, 1.206, 1.207, 1208, 
1.211, 1.212, 1.221, 1.222, 1.225, 1.231, 1.232, 1.235, 1.244, 
1.248, 1.249, 1.258, 1.259, 1.260, 1.262, 1.263, 1.264, 1.265, 
1.266, 1.267, 1.268, 1.271, 1.273, 1.276, and 1.281. 
20. In another embodiment, the inventors have found that 
certain compounds of Formulae IIa, IIb, and IIc distribute 
preferentially to the lung on oral dosing. In particular, com 
pounds in which Ar is a lipophilic bicyclic heteroaryl group 
are preferred for this dosing behavior. Compounds of this 
type are especially useful for treating diseases of the lung by 
oral dosing while minimizing impact on other tissues. 
Compounds exemplifying embodiment 20 include com 
pounds 1.107, 1.109, 1.165, 1.106, 1.108, 2.058, 1.162, 
1.264, 1.268, 1.271, 1.273, 1.217, 1.269, 2.059, 2.060, 2.066, 
and 2.072. 
As discussed above for the compounds of Formulae Ia, Ib, 
and Ic, preparation of compounds of Formulae IIa, IIb, and IIc 
can be problematic using methods commonly known in the 
art. The inventors have disclosed and exemplified in US2008/ 
0214614A1 methods to allow successful protection, cou 
pling, and deprotection sequence that allows the Successful 
preparation of the compounds of Formulae IIb and IIc and the 
demonstration of their useful biological properties. 
0.120. The present compounds are useful for both oral and 
topical use, including use by the inhalation route. To be thera 
peutically effective in this way, the compounds must have 
both adequate potency and proper pharmacokinetic proper 
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ties such as good permeability across the biological Surface 
relevant to the delivery route. In general, compounds of For 
mulae I and II bearing polar functionality, particularly on Ar, 
have preferred absorption properties and are particularly Suit 
able for topical use. In general, compounds bearing Small 
lipophilic functional groups have good ROCK inhibitory 
potency. 
0121 R substitution in Formula I and X in Formula II are 
important factors for pharmacokinetic properties and ROCK 
inhibitory potency. Specifically, compounds bearing polar 
functionality, especially those specified in the embodiments 
11, 12, 13, 14, 15, and 16 in Formulae I and II, above, are 
particularly suitable for topical use with adequate ROCK 
inhibiting activity. Compounds bearing Small lipophilic func 
tional groups, as specified in the embodiments 11, 12, 13, 14. 
15, and 16 in Formulae I and II, above, display ROCK inhi 
bition with adequate permeability across biological Surfaces. 
Compounds bearing Substituents of both types are particu 

Compound 

1.OO1 

1. \, 

H 

N N N 15c. 
N V Or O N^ S H 

Jan. 3, 2013 

larly preferred, and when R. (Formula I) or Ar (Formula II) is 
a phenyl ring, compounds with Small lipophilic groups in the 
4-position and polar functionality in the 3-position are most 
preferred. 
0.122 Specific compounds illustrative of Formula I and 
Formula II are shown in the following Table A. The example 
compounds have been numbered in Such a way that numbers 
of the form 1.nnn indicate compounds in which R is R-1, 
numbers of the form2.nnn indicate compounds in which R is 
R-2, and so on in a similar fashion for the remaining com 
pound numbers and groups R. In the following structures, 
hydrogens are omitted from the drawings for the sake of 
simplicity. Tautomers drawn representall tautomers possible. 
Structures are drawn to indicate the preferred stereochemis 
try; where stereoisomers may be generated in these com 
pounds, structures are taken to mean any of the possible 
Stereoisomers alone or a mixture of stereoisomers in any 
ratio. 

TABLE A 

Exemplified Compounds. 

Select 

Structure Embodiments 1-16 

1c, 7, 8, 9, 10, 12, 

N 

or 15c. 
N Or) M N 

H 

indazol-5-amine 

1c, 7, 8, 9, 10, 12, 

3-((3-(1H-indazol-5-ylamino)piperidin-1- 

1.OO3 

yl)methyl)benzonitrile 

JOO \ M O N N 
H 

1c, 7, 8, 9, 10, 12a, 
15c, 15d 

H 

N-(4-((3-(1H-indazol-5-ylamino)piperidin-1- 
yl)methyl)phenyl)acetamide 

1.004 H 

COO \ \ - 
H 

1c, 7, 8, 9, 10, 12, 

indazol-5-amine 































































































































US 2013/0005756 A1 Jan. 3, 2013 
82 

TABLE A-continued 

Exemplified Compounds. 

Select 
Compound Structure Embodiments 1-16 

3.001 3c, 7,8,9, 10 

N 21 

N N 

N-(1-benzylpiperidin-3-yl)pyridin-4-amine 

3.002 3c, 7,8,9, 10 
N 

e 

N - 
N-(1-benzylpyrrollidin-3-yl)pyridin-4-amine 

4.OO1 eer 4c, 7, 8, 9, 10 

NH 

N 21 

S N 

N-(1-benzylpiperidin-3-yl)-1H-pyrrolo2,3-bipyridin-4- 
amine 

4.002 H o 4c, 7, 8, 9, 10 
N 

N NH (ON 
S N 

N-(1-benzylpyrrollidin-3-yl)-1H-pyrrolo2,3-bipyridin-4- 
amine 

S.OO1 H 5a, 7,8,9, 10 
N 

N 
NH2 

Y. N NO 

4-(4-(1-benzylpiperidin-3-ylamino)phenyl)-1,2,5- 
oxadiazol-3-amine 

S.OO2 5a, 7,8,9, 10 

r)- 
NH2 

4-(4-(1-benzylpyrrollidin-3-ylamino)phenyl)1,2,5- 
oxadiazol-3-amine 

(0123 Preferred ROCK inhibitor compounds of this inven- include 1.074, 1.075, 1.076, 1.077, 1.079, 1.091, 1.093, 
tion include, but are not limited to the ROCK inhibitor com- 1.108, 1.109, 1.123, 1.124, 1.126, 1.131, 1.132, 1.133, 1.134, 
pounds of embodiments 5, 14, 15, 16, 17, 18, 19, 20, and 21 1.135, 1.136, 1.137, 1.138, 1.141, 1.148, 1.149, 1.150, 1.152, 
as described above, and their associated salts, tautomers, 1.153, 1.155, 1.156, 1.157, 1.158, 1.161, 1.162, 1.163, 1.164, 
Solvates, or hydrates. In particular, preferred Compounds 1.165, 1.166, 1.171, 1.173, 1.175, 1.176, 1.186, 1.193, 1.195, 
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1.197, 1.200, 1,206, 1.212, 1.213, 1.215, 1.217, 1.219, 1.223, 
1.233, 1.236, 1.237, 1.238, 1.239, 1.249, 1.252, 1.253, 1.258, 
1.259, 1.260, 1.261, 1.262, 1.270, 1.273, 1.275, 1.277, 1.281, 
2.025, 2.026, 2.031, 2.038, 2.039, 2.041, 2.046, 2.047, 2.054, 
2.055, 2.057, 2.058, 2.059, 2.060, 2.061, 2.064, 2.065, 2.066, 
2.067, 2.068, 2.069, 2.072, 2.073, 2.076, 2.077, 2.078, 2.079, 
2.082, 2.096, 2.097, and 2.099. 

Pharmaceutical Formulations 

0.124. The present invention provides a pharmaceutical 
formulation comprising compounds of Formula I or II and a 
pharmaceutically acceptable carrier. Pharmaceutically 
acceptable carriers can be selected by those skilled in the art 
using conventional criteria. Pharmaceutically acceptable car 
riers include, but are not limited to, saline solution, aqueous 
electrolyte solutions, isotonicity modifiers, water polyethers 
Such as polyethylene glycol, polyvinyls such as polyvinyl 
alcohol and povidone, cellulose derivatives such as methyl 
cellulose and hydroxypropyl methylcellulose, polymers of 
acrylic acid such as carboxypolymethylene gel, polysaccha 
rides such as dextrans, and glycosaminoglycans such as 
Sodium hyaluronate and salts such as sodium chloride and 
potassium chloride. 
0.125. The pharmaceutical formulation useful for the 
present invention in general is an aqueous solution compris 
ing water, Suitable ionic or non-ionic tonicity modifiers, Suit 
able buffering agents, and a compound of Formula I or II. In 
one embodiment, the compound is at 0.005 to 3% w/v. and the 
aqueous solution has a tonicity of 200-400 mOsm/kG and a 
pH of 4-9. 
0126. In one embodiment, the tonicity modifier is ionic 
such as NaCl, for example, in the amount of 0.5-0.9% w/v. 
preferably 0.6-0.9% w/v. 
0127. In another embodiment, the tonicity modifier is non 
ionic, such as mannitol, dextrose, in the amount of at least 2%, 
or at least 2.5%, or at least 3%, and no more than 7.5%; for 
example, in the range of 3-5%, preferably 4-5% w/v. 
0128. The pharmaceutical formulation can be sterilized by 
filtering the formulation through a sterilizing grade filter, 
preferably of a 0.22-micron nominal pore size. The pharma 
ceutical formulation can also be sterilized by terminal steril 
ization using one or more sterilization techniques including 
but not limited to a thermal process, such as an autoclaving 
process, or a radiation sterilization process, or using pulsed 
light to produce a sterile formulation. In one embodiment, the 
pharmaceutical formulation is a concentrated Solution of the 
active ingredient; the formulation can be serially diluted 
using appropriate acceptable sterile diluents prior to admin 
istration. 
0129 Oily suspensions can be formulated by suspending 
the active ingredients in a vegetable oil, for example arachis 
oil, olive oil, sesame oil or coconut oil, or in a mineral oil Such 
as liquid paraffin. The oily Suspensions can contain a thick 
ening agent, for example beeswax, hard paraffin or cetyl 
alcohol. Sweetening agents such as those set forth above, and 
flavoring agents can be added to provide palatable oral prepa 
rations. These compositions can be preserved by the addition 
of an anti-oxidant such as ascorbic acid. 
0130 Pharmaceutical compositions of the invention can 
be in the form of oil-in-water emulsions. The oily phase can 
be a vegetable oil, for example olive oil or arachis oil, or a 
mineral oil, for example liquid paraffin or mixtures of these. 
Suitable emulsifying agents can be naturally-occurring gums, 
for example gum acacia or gum tragacanth, naturally-occur 
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ring phosphatides, for example soybean, lecithin, and esters 
or partial esters derived from fatty acids and hexitol, anhy 
drides, for example Sorbitan monoleate, and condensation 
products of the said partial esters with ethylene oxide, for 
example polyoxyethylene Sorbitan monoleate. The emul 
sions can also contain Sweetening and flavoring agents. 
I0131 Pharmaceutical compositions of the invention can 
be in the form of an aerosol Suspension of respirable particles 
comprising the active compound, which the Subject inhales. 
The respirable particles can be liquid or solid, with a particle 
size sufficiently Small to pass through the mouth and larynx 
upon inhalation. In general, particles having a size of about 1 
to 10 microns, preferably 1-5 microns, are considered respi 
rable. 
0.132. The pharmaceutical formulation for systemic 
administration Such as injection and infusion is generally 
prepared in a sterile medium. The active ingredient, depend 
ing on the vehicle and concentration used, can either be sus 
pended or dissolved in the vehicle. Adjuvants such as local 
anesthetics, preservatives and buffering agents can also be 
dissolved in the vehicle. The sterile injectable preparation can 
be a sterile injectable solution or Suspension in a non-toxic 
acceptable diluent or solvent. Among the acceptable vehicles 
and solvents that can be employed are sterile water, Saline 
Solution, or Ringer's solution. 
I0133. The pharmaceutical compositions for oral adminis 
tration contain active compounds in the form of tablets, loZ 
enges, aqueous or oily Suspensions, viscous gels, chewable 
gums, dispersible powders or granules, emulsion, hard or soft 
capsules, or syrups or elixirs. 
0.134 For oral use, an aqueous Suspension is prepared by 
addition of water to dispersible powders and granules with a 
dispersing or wetting agent, Suspending agent, one or more 
preservatives, and other excipients. Suspending agents 
include, for example, Sodium carboxymethylcellulose, meth 
ylcellulose and sodium alginate. Dispersing or wetting agents 
include naturally-occurring phosphatides, condensation 
products of an allylene oxide with fatty acids, condensation 
products of ethylene oxide with long chain aliphatic alcohols, 
condensation products of ethylene oxide with partial esters 
from fatty acids and a hexitol, and condensation products of 
ethylene oxide with partial esters derived from fatty acids and 
hexitol anydrides. Preservatives include, for example, ethyl, 
and n-propyl p-hydroxybenzoate. Other excipients include 
Sweetening agents (e.g., Sucrose, saccharin), flavoring agents 
and coloring agents. Those skilled in the art will recognize the 
many specific excipients and wetting agents encompassed by 
the general description above. 
0.135 For oral application, tablets are prepared by mixing 
the active compound with nontoxic pharmaceutically accept 
able excipients suitable for the manufacture of tablets. These 
excipients can be, for example, inert diluents, such as calcium 
carbonate, sodium carbonate, lactose, calcium phosphate or 
Sodium phosphate; granulating and disintegrating agents, for 
example, corn starch, or alginic acid; binding agents, for 
example, starch, gelatin or acacia; and lubricating agents, for 
example magnesium Stearate, Stearic acid or talc. The tablets 
can be uncoated or they can be coated by known techniques to 
delay disintegration and absorption in the gastrointestinal 
tract and thereby provide a Sustained action over a longer 
period. For example, a time delay material Such as glyceryl 
monostearate or glyceryl distearate can be employed. Formu 
lations for oral use can also be presented as hard gelatin 
capsules wherein the active ingredient is mixed with an inert 
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Solid diluent, for example, calcium carbonate, calcium phos 
phate or kaolin, or as Soft gelatin capsules wherein the active 
ingredient is mixed with water oran oil medium, for example, 
peanut oil, liquid paraffin or olive oil. Formulation for oral use 
can also be presented as chewable gums by embedding the 
active ingredient in gums so that the active ingredient is 
slowly released upon chewing. 
0136. The pharmaceutical compositions can be in the form 
of Suppositories, which are prepared by mixing the active 
ingredient with a suitable non-irritating excipient that is solid 
at ordinary temperatures but liquid at the rectal temperature 
and will thus melt in the rectum to release the compound. 
Such excipients include cocoa butter and polyethylene gly 
cols. 

Method of Treating Pulmonary Diseases Using Rho Kinase 
Inhibitor Compounds 

0.137 The present invention is useful in treating diseases 
associated with excessive cell proliferation, tissue remodel 
ing, inflammation, pulmonary edema, vasoconstriction, pull 
monary artery constriction, bronchoconstriction and airway 
hyperreactivity. The present invention is effective in treating 
a pulmonary disease selected from the group consisting of 
asthma; chronic obstructive pulmonary disease; respiratory 
tract illness caused by respiratory syncytial virus; pulmonary 
arterial hypertension; acute respiratory distress syndrome and 
ventilator induced lung injury; cystic fibrosis; bronchiectasis; 
alpha-1-antitrypsin deficiency: rhinitis; rhinosinusitis; pri 
mary ciliary dyskinesia; pneumonia; bronchiolitis caused by 
agents other than respiratory syncytial virus; and interstitial 
lung diseases including lymphangioleiomyomatosis; idio 
pathic pulmonary fibrosis; obliterative bronchiolitis or bron 
chiolitis obliterans organizing pneumonia due to lung trans 
plantation or HSCT; nonspecific interstitial pneumonia; 
cryptogenic organizing pneumonia; acute interstitial pneu 
monia; respiratory bronchiolitis-associated interstitial lung 
disease; desquamative interstitial pneumonia; and lympho 
cytic interstitial pneumonia; and pulmonary sarcoidosis. 

Asthma 

0.138. The inventors have discovered that Compounds of 
Formula I or II inhibit the ROCK-mediated regulation of 
chemotaxis, cytokinesis, cytokine and chemokine secretion, 
proliferation, cell motility, endothelial integrity and/or 
Smooth muscle contraction. Furthermore, the inventors have 
discovered that Compounds of Formula I or II are useful in 
treating the defects in inflammation, pulmonary neutrophilia 
and eosinophilia, excessive cell proliferation, remodeling, 
airway and/or lung tissue edema, airway hyperreactivity or 
bronchoconstriction as well as preventing the development of 
airway hyperreactivity seen in asthma. The inventors have 
discovered that Compounds of Formula I or II maintain effi 
cacy as bronchodilators under conditions of inflammation 
The inventors have also discovered that local administration 
of Compounds of Formula I or II to the lung is sufficient to 
treat the pathophysiologies associated with asthma, espe 
cially the treatment of bronchoconstriction, inflammation and 
airway hyperreactivity as well as the prevention of the devel 
opment of airway hyperreactivity. 

0.139. The present invention is directed to a method of 
treating asthma. The method comprises the steps of first iden 
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tifying a Subject Suffering from asthma, then administering to 
the subject an effective amount of a compound of Formula I or 
II to treat asthma. 

0140. A method for treating asthma is based on the prop 
erties of the Formula I or II compounds to reduce at least one 
of the following processes contributing to pathophysiologies 
that accompany this disorder: inflammation, excessive cell 
proliferation, remodeling, airway and/or lung tissue edema, 
airway hyperreactivity or bronchoconstriction. 
0141 Indicia of efficacy for treating asthma by the present 
method include demonstrable improvement in measurable 
signs, symptoms and other variables clinically relevant to 
asthma. Such improvements include increased blood oxygen 
saturation, decreased hypoxia and hypercapnia, decreased 
need for Supplemental oxygen, decreased frequency of 
coughing and/or wheezing, improved forced expiratory Vol 
ume (FEV), forced vital capacity (FVC) or other physiologi 
cally relevant parameter of respiratory function, decreased 
need for mechanical ventilation, lower amount of inflamma 
tory cells infiltrating the lung, lower levels of proinflamma 
tory cytokines and chemokines, improved alveolar fluid 
clearance rate, decreased pulmonary edema as determined by 
any radiographic or other detection method Such as amount of 
epithelial lining fluid, wet to dry lung weight, alveolar fluid 
clearance and/or radiographic visualization methods, 
increase in general quality of life, the levels of inflammatory 
cells in the lung or outside of the lung in other anatomical 
compartments or spaces including systemic circulation, the 
amount of pro-inflammatory molecules including cytokines 
and chemokines in the lung or outside of the lung in other 
anatomical compartments or spaces including systemic cir 
culation, pathological remodeling of the airway, patient-re 
ported or physician-observed signs such as ease of breathing, 
or severity of coughing and/or wheezing. 

COPD 

0142. The inventors have discovered that Compounds of 
Formula I or II are useful in treating the defects in inflamma 
tion, pulmonary neutrophilia and eosinophilia, excessive cell 
proliferation, remodeling, airway and/or lung tissue edema, 
airway hyperreactivity or bronchoconstriction as well as pre 
venting the development of airway hyperreactivity seen in 
COPD. The inventors have also discovered that local admin 
istration of Compounds of Formula I or II to the lung is 
Sufficient to treat the pathophysiologies associated with 
COPD, especially the treatment of bronchoconstriction, 
inflammation, neutrophilia and airway hyperreactivity as 
well as the prevention of the development of airway hyperre 
activity. The inventors have discovered that Compounds of 
Formula I or II maintain efficacy as bronchodilators under 
conditions of inflammation seen in COPD. 

0143. The present invention is directed to a method of 
treating COPD. The method comprises the steps of first iden 
tifying a subject suffering from COPD, then administering to 
the subject an effective amount of a compound of Formula I or 
II to treat COPD. 

0144. A method for treating COPD is based on the prop 
erties of the Formula I or II compounds to reduce at least one 
of the following processes contributing to pathophysiologies 
that accompany this disorder: inflammation, pulmonary neu 
trophilia, excessive cell proliferation, remodeling, airway 
and/or lung tissue edema, airway hyperreactivity or bron 
choconstriction. 










































































