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METHODS OF TREATING Br-BRADYKHNTN RECEPTOR MEDIATED
ANGIOEDEMA

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of, and relies on the filing date of, U.S. provisional 

patent application number 61/786,126, filed 14 March 2013, the entire disclosure of which is 

incorporated herein by reference.

SEQUENCE LISTING
[0002] The instant application contains a Sequence Listing which has been submitted 

electronically in ASCII format and is hereby incorporated by reference in its entirety. Said 

ASCII copy, created on March 11,2014, is named 0138.000UPCT _ SL.txt and is 494 bytes in size.

BACKGROUND
[0003] Hereditary' angioedetna (ΗΛΕ) is a rare and potentially life-threatening genetic 

condition. HAE symptoms include episodes of edema (swelling) in various body parts 

including the hands, feet, face, intestinal walls and airways. Most HAE patients (those with 

Type 1 and Type H HAE) have a defect in the gene that controls the blood protein, Cl 

esterase inhibitor (CI-ΪΝΗ). The genetic defect results in production of either inadequate 

(Type 1 HAE) or non-functioning (Type II HAE) Cl-INH protein. The genetic defects 

related to Cl-inhibitor that cause Type I and Type II HAE are autosomal dominant. 

However, absence of a family history of HAE does not rule out an HAE diagnosis. It has 

been reported that as many as 20% of HAE cases resttlt from patients who had a spontaneous 

mutation of the Cl-inhibitor gene at conception.

[0004] Normal Ci-INII protein helps to regulate the complex biochemical interactions of 

blood-based systems involved in disease fighting, inflammatory response and coagulation. 

Because defective Cl-INH protein does not adequately perform its regulatory function, a 

biochemical imbalance can occur and produce unwanted peptides that induce the capillaries 

to release fluids into surrounding tissues, thereby causing edema.
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[0005] Most attacks of HAE occur spontaneously, although anxiety, stress, minor trauma, 

surgery and illness have been cited as triggers. Untreated, an average HAE attack lasts 

twenty-four to seventy-two hours, but some residual swelling can persist for up to three or 

more days. Swelling of the extremities can be painful and debilitating depending on the 

location of the edema. Attacks that involve the face and/or throat are considered to be a 

medical emergency, because swelling of the throat can close the airway and lead to death by 

asphyxiation. Abdominal attacks cause severe pain, nausea, vomiting, dehydration and 

watery diarrhea, Further, abdominal attacks can mimic a surgical abdomen and many 

patients have been subjected to unnecessary exploratory surgery.

[0006] Deficiency of Cl-inhibitor permits plasma kallikrein activation, which leads to the 

production of the vasoactive peptide bradykinin. Bradykinin (BK) is a vasoactive 

nonapeptide, H-Arg-Pro-Pro-Giy-Phe-Ser-Pro-Phe-Arg-OH (SEQ ID NO:1), formed locally 

in tissues, often in response to a trauma. Two types of BK receptors are recognized in 

mammals. BI and B2, The. actions of BK mediated by the .B2>bradykinin receptor are 

important physiological functions, such as the increase of vascular permeability, modulation 

of inflammatory responses and pain, and induction of vasoactive effects (vasodilatation, 

vasoconstriction). Surplus bradykinin results in inflammation, such as swelling, redness, 

overheating, and pain.

[0007] Bradykinin is responsible for the clinical symptoms of 'HAE, causing increased 

vascular permeability, vasodilation, and contraction of visceral smooth muscle. Thus, after 

an inciting factor, a quantitative or qualitative deficiency of Cl-INH leads to inadequate 

regulation of bradykinin production and increased vascular permeability. Extravasation of 

fluid leads to non-pruritic edema. As high molecular weight kininogen is exhausted and 

bradykinin degraded, the edema begins to subside and the fluid is resorbed by the lymphatic 

system.

[0008] Peptide and non-peptide antagonists of B?-bradykinin receptor have been described in 
the art. Firazyr® (injected icatibant) is a peptidomimetic drug consisting of ten amino acids 

that is a selective and specific antagonist of Ba-hradykiniii receptor and has been used to treat 

acute attacks of HAE in adults with Cl-esterase inhibitor deficiency. Eeailanfide (trade name
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Kalbitor®, investigational name DX-88) is a drug used for the treatment of acute attacks of 

HAE. It is an inhibitor of the protein kallikrein and a 60-amino acid polypeptide. Also 

purified (C1INHRP) or recombinant (rhCHNH) human Cl-inhibitor has been used in the 

treatment of acute attacks of HAE.

[0009] There are drawbacks with existing treatments. Ci-inhibitor replacement products 

must be reconstituted prior to use and are administered intravenously. Prophylactic therapy 

with Cl-inhibitor products requires intravenous administration twice weekly and only 

prevents -50% of attacks. Androgens are used for prophylaxis, but there are long-term side 

effects and they are not recommended for female and pediatric patients. Ecallantide, a 

subcutaneous (SC) treatment for acute HAE attacks, has a documented risk of anaphylaxis 

and must be administered by a healthcare professional in a hospital setting. Icatibant, which 

has been approved in the U.S. for subcutaneous self-administration during acute attacks of 

HAE, produces injection site reactions.

[0010] Methods of treating Efebradykinin receptor mediated angioedema are desirable. 

Treatment methods using small molecule Bj-bradykmin receptor antagonists are of interest. 

Also oral therapies for treating B2-bradykinin receptor mediated angioedema are desirable.

SUMMARY
[0011] Certain embodiments are drawn to methods of treating a B2~bradykinin receptor 

mediated angioedema in a subject comprising administering to the subject in need thereof'a 

therapeutically effective amount of a composition comprising a compound having formula (I) 

or a pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate thereof wherein 

plasma extravasation in the subject is reduced upon administration of the compound or the 

pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate thereof and formula Ϊ is as 

follows:
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wherein R2 is

wherein R4 is
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ch3 ch3 and

wherein Rg is selected from the group consisting of FI, a methyl group, an ethyl group, a

propyl group, a butyl group, a pentyl group, or a hexyl group.

[0012] Some embodiments are drawn to methods of treating a Bj-bradykimn receptor 

mediated angioedema in a subject comprising:

administering io the subject in need thereof a therapeutically effective amount a 

composition comprising a compound having formula (11) or a pharmaceutically acceptable 

salt, stereoisomer, hydrate, or solvate thereof
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[0013] thereby reducing plasma extravasation in the subject.

[0014] Embodiments are drawn to methods of treating a EE-bradykinin receptor mediated 

angioedema in a subject comprising:

administering to the subject in need thereof a therapeutically effective amount a 

composition comprising

[0015] 1 ]-({4-Chloro-3“(((4-(4-fluoro-IH-pyrazoi-l-yi)~2~methyiquinelin-8-yl)oxy)methyl)- 

6~methyipyridin-2-yi)methyl)-2-oxo-ls 2-dihydropyridine-3-carbonitrile;

[0016] (2E)-3-(6-(Acety1amino)pyridin-3-yl]-N-{2-((2,4-dichioro-3-{[(2”methylquinohn-8- 

yi)oxy]methyl}phenyl)(methyi)amino]-2-oxoethyl}prop~2-enamide;

[0017] (2E)-3-i6-(Acetyiamino)pyridin-3-ylj-N-{2-[(2s4“dichIorO“3“{((2~methylquinolin-8- 
yl)oxy]methy 1} phenyljam ino] -2 -oxoethyl} prop-2-enam ide;

[0018] (2E)-N-{2-[(4-ChIoro-2-cyano-3-{[(2-methylquinoiin-8-

yl)oxy3methyl}phenyi)(methyi)amino]-2-oxoethyl)-3-[4-(trifluoromethyl)phenyl]prop-2"
enamide;

[0019] N-[4-chlorO”2~cyano-3-[(2-methyiquinolin-8-yi)oxymethyl]phenyl]~2-

(ethyicarbamoylamino)-N-methyiacetamide;

[0020] 2-(4-aminobuiylcarbamoylam.ino)-N~(4-chloro-2-cyano-3-[(2~methylquinolin- 
8-yl)oxymethyi]phenyi]“N-methylacetamide;

[0021] 4-[[2-[4-chloro-2-cyano-N*methyI-3-[(2-methyiquinolm-8~yi)0xymethyl] 

aniiino]-2-oxoethyi]carbamoyIamino]butanoic acid;

[0022] (E)-N-[2-[4-chloro-2-cyano-N-methyl-3’[(2-methylquinolin-8-yl)oxymethyi] 

aniiino]-2-oxoethyi]“3-(3-methoxypheuyi)prop-2-enamide;
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[0023] (E)»N-[2-[4-cbloro-2-cyano-N-metbyl-3“[(2-metiiyiqumolin-8~yl)oxymethyl] 

anilino]-2-oxoethyl]”3-[4-(trifkioromethyl)phertyl]prop~2~enamide;

[0024] N~[2,4-dichloro-3-[(2-methyIqttinoiin-8-yi)oxymethyl]pbenyi'J-2-[5-(2}

2-dimeihylpropanoyI)-.t-methylpyrrol“2-yj]-N’methyIacetainide;

[0025] 4-[(E)-3-[[(Z)-3-[2:,4"dichIoro-3-[(2'-meihyIquinoHn-8-yl)oxymethyrjphenyl]prop“2- 

enyl] amino} -3 -oxoprop-1 -enyl] -N -methylbenzam ide;

[0026] (E)-N-[2-[2,4-dich.loro-N-metliyl"3“[(2-methylquino)in-8-yl)ox>'methyI]anilino]-2-' 

oxoeihy1]-3-phenylprop-2~enamide hydrochloride;

[0027] 2-(5-bettzoyl-l-methylpyrrol-2-yl)-N~[2,4~dichloro“3“[(2-methyiquinolin-8- 

yl)oxymethyi j phenyl] -N-m ethy lacetamide;

[0028] {E.)-3-(6-acetam]dopyridin-3-yl)“N-[2-[2,4-dichloro-3-[(2-m.ethylquinolin-8- 

yl)oxymethyi]annino']-2-oxoethyl]prop-2-enamide;

[0029] N“[2,4-dichioro-3-[(2-methyiquinolin-8-yl)oxymethy{]phenyJ]-N-methyl-2-[I-  

jtnethyl-5“(thiophene-2-carbonyI)pyrrol~2-yI]acetaitti4e;

[0030] 2-[5“(cyclohexanecarbonyl)-.l-metliylpyTrol-2-yl]-N-[2,4-dicliloro-3-[(2- 

methylquinolin-8-yl)oxymethyl]phenyl]-N-methylacetaniide;

[0031] 2-[5-(4-eyanobenzoyi)“l-methylpyrrol-2-yl]-N-[2,4-dichlorO“3’[(2’methylquinolin-8- 
yl)oxymeihyl]phenyl]acetamide;

[0032] 2-[5-<4-cyanobenzoyl)-lH~pyrroI-2«yl3-N-[2/4-dichioro-3~[(2-melhylqumolin-8- 

yl)oxymethyl]phenyl]-N-methylacetamide;

[0033] N-[2,4-dicbloro-3-[(2“methylquinoIin-8-yl)oxyinethyi]phenyl]“N“methy['2-[l- 
methyl~5~(2-phenyiacetyl)pyrro!-2-yijaceiarnide;

[0034] 2“[5-(4-aminobenzoyi)-l-methyIpy(Tol-2-yi]-N-[2>4-dichIoro-3-[(2-njeihy]quinolin-'8- 

yl)oxymethyi]phenyl]-N-methylacetamide;

[0035] N-[2;4-dichloro-3-[(2-methylqumolm-8-yl)oxymethyl]phenyl]~N-methyI-3“[l-

methyI-5-(pyridme-3-carbonyl)pynOi-2-yl3propanamide;

[0036] 4-[(E)-3~[[2-[2>4-dichloro-N-methyl-3-[(2-methylquinoHn-8-yl)oxymethyl]anilino]-2- 

oxoethyl]amino]-3-oxoprop-l-enyl]~N~meihy3benz.amide;

[0037] (E)-3-(6-acetantidopyridin-3-y])-N-[2-[2,4-dichIoro-N-niethyl-3-[(2-methylqainolin- 

8-yl)oxymethyl]aniIino]-2~oxoethyl3prop-2-enamide;

[0038] N-[2,4-dichloro-3-[(2-methylqainol3n“8-yl)oxyniethyi]phenyl]-N-methyl-3-[l- 
methyl-5-(thiophene-2-carbonyi)pyrrol-2-yi]propanamide;
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[0039] 2-[5-(4-cyanobenzoyl)-l-methyIpyiTOi-2-yl]~N’[2,4-dichloro-3-[(2-methylquinolin-8- 

yi)oxymethyi jphenyi] -N -methylacetam ids;

[0040] 2-[5-(6-cyanopyridine-3-carbonyI)“l-tnethyipyrrol-2-yl]-N-[2,4-dichloro-3-[(2- 
mefoylquinolin~8-yi)oxymethyl]phenYl]-N-methylacetamide;

[0041] or a pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate thereof, 

thereby reducing plasma extravasation in the subject.

[0042] Certain embodiments are drawn to oral formulations comprising a therapeutically 

effective amount of a compound having formula (I) or (Π) or a pharmaceutically acceptable 

salt, stereoisomer, hydrate, or solvate thereof and a pharmaceutically acceptable carrier, 

wherein the therapeutically effective amount is between about 0.001 wt % and about 60 wt 

% of the oral formulation.

[0043] Certain embodiments are drawn to the use of a composition comprising a compound 

having formula (I) or (Ii) or a pharmaceutically acceptable salt, stereoisomer, hydrate, or 

solvate thereof for the manufacture of a medicament for the treatment and/or prevention of a 

Bj-bradykinin receptor mediated angloedema.

BRIEF DESCRIPTION OF THE FIGURES 
[0044] Figure 1 depicts a synthesis scheme for l-((4~ehloro~3-(((4-(4~fiuoroM//-pyrazoI-l- 

yl)-2-methyIquinolin-8~yi)oxy)methyl)-6-methyipyridm-2-yl)metbyl)-2-oxo-l, 2-

dihydrop>'Tidine-3-carbonitrile (JSMI938/BGT37I I).

[0045] Figure 2 is a graph showing Evans blue concentration (pg/mg) ± SEM (standard error 

of the mean) of tissue in C57B L/6J (wild-type) mice following intravenous administration of 

l-((4-ehloro-3-(((4-(4~fluoro-l/Tpyrazol~l.~yl)-2~methy!quinolm-8-yl)oxy)niethyl)-6- 

methylpyridin-2-yI)rnethyl)-2-oxo-.l, 2-dihydropyridine-3-carbonitrile (JSM1938/HGT371I). 

* Significant differences to vehicle (p<0,05, Kruskal-Wallis One Way ANOVA with multiple 

comparisons versus control group (Dunn’s Method), n = 8) Insert shows the value distribution 

of single animals.
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{0046] Figure 3 is a graph showing Evans blue concentration (pg/tng) ± SEM (standard error

ofthe mean) of tissue in C57BL/6J (wild-type) mice following oral administration of 1-((4- 

ehloro~3-(((4-(4-iluoro-l/i-pyrazol~l~yI)-2-meihylquinohn-8-yl)oxy)methyi)~6- 

methyIpyridin-2-yl)roethyl)-2~oxO“I, 2-dihydropyridine-3~carbonitrile (JSM1938/HGT3711). 

* *Significant differences to vehicle p<0.05, (Mann-Whitney Rank Sum Test) JSM11938 = 

HGT371l=l-((4-Chloro-3-(((4-(4-fluoro-iH~pyrazol-l-yl)-2-methylquinolin-8- 

yl)oxy)methyl)-6-methylpyridm-2-yl)mediyl)-2-oxo-1,2-dihydropyridm.e-3-carbonitrile

[0047] Figure 4 is a graph showing Evans blue concentration (mg/mL) ± SEM of bladder 

extract in C1-1NH mice following oral administration of l-((4-chloro-3-(((4-(4-fiuoro-l/i· 

pyrazol-l-yl)-2-methylquinoHn-8“yl)oxy)methyl)-6-methyipyridin-2-yl)methyl)-2-oxo-l.s 2-

dihydropyridine-S-carbonitrile (JSM1938/HGT3711).

[0048] Figure 5 is a graph showing Evans blue concentration (mg/mL) ± SEM of bladder 

extract in Cl-INH KO (knockout) mice following oral administration of l-((4-chloro-3-(((4- 

(4-fluoro-l#-pyrazol-l-yl)-2-methyIquinolin-8~yl)oxy)methyi)-6-n}ethylpyridin-2- 

yi)methyi)-2-oxo-l, 2~dihydropyridine-3-carbonitriie (JSM1938/HGT3711).

[0049] Figure 6 Is a graph showing the results of ex vivo efficacy of l-((4-chioro-3"(((4-(4- 

fiuoro-lH-pyrazGM->4)~2~methyiqumolm“8-yi)oxy)methyl)"0-methy5pyridin-2-yl)ineihyl)~2- 

oxo-1, 2”dihydropyridine-3-carbonitrile (JSM1938/HGT3711) in a human umbilical vein 
assay.

[0050] Figure 7 is a graph showing average plasma concentrations versus time following 

orally administered 1 -((4-chloro-3-(((4-(4-fiuoro-l H-pyrazol-l-yl)-2-inethy!quittoiin-8- 

yl)oxy)methyl)-6-methyIpyridin-2-yl)methyl)-2-oxo-l, 2-dihydropyridine-3-carbonitrile 
(HGT3711) In female CD-I mice.

[0051] Figure 8 shows average plasma concentration versus time following orally 

administered l-((4-chloro-3-(((4~(4~fluoro-IH-pyrazol-I-yl)-2-methylqumoltn-8-

yI)oxy)metltyl)“6“methyipyridin-2-yI)meihyI)-2-oxo-lJ 2~dihydropyridine-3-carbonitrile

-10-
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(HGT3711) in male and female Wistar and Sprague-Dawley rats (Formulation 1-top; 

Formulation 2-bottom).

[0052] Figure 9 is a graph showing individual plasma concentration (ng/mL) of 1-((4-chloro-

3-(((4~(4-fiuoro-lH-pyrazol-l-yl)-2-methylqumolin-8-yl)oxy)methyi)-6-melhylpyridin-2- 

yI)mefhyl)-2-oxo-l, 2-dihydropyridine-3-carbonitriie (HGT3711) versus time following oral 

administration in female Yucatan mini-pigs at 10 mg/kg (Should this be swapped out with a 

later graph)?

[0053] Figure 10 shows representative chromatograms of HGT3711 incubated for 4 hours 

with mouse, rat, mini-pig and human hepatocytes. * HPLC retention time of HGT3711 

(JSM11938) was 35 minutes.

[0054] Figure 11 depicts the structures of metabolites of l-((4-chioro-3-(((4-(4-fluoro-l/i- 

pyrazol-l-yi)-2-methylquinolin-8-yi)oxy)methyl)“6-methylpyridi.n~2-yi)methyi)-2-oxo~i, 2- 
dihydropyri dine-3 -carbomiri ie.

DETAILED DESCRIPTION
[0055] Certain embodiments are drawn to methods of treating a Bz-bradykinin receptor 

mediated angioedema (such as, hereditary angioedema) by administering a therapeutically 

effective amount of a composition containing a 8-(heteroary!methoxy)quinoiine or 8- 

(aiylmethoxy)quinoline or a pharmaceutically acceptable salt, a stereoisomer, a hydrate, or a 

solvate thereof. 'These compounds can act as selective modulators (e.g., antagonists) of B2- 

hradykimn receptors and can result in reduced plasma extravasation in a subject after they are 

administered.

[0056] Bs-bradykinin receptor modulators (e.g., antagonists) provided herein can exhibit, high 

activity' on human Ba-bradykimn receptor (i.e., an inhibition constant (IC50) for competition 

with binding of labeled bradykinin (BK) to human B2“bradykmin receptor of less than about 

5 micromolar) or very high activity on human B2-bradykinin receptor (i.e., an IC50 for 

competition with the binding of labeled BK to human- Bj-bradykinin receptor of less than 

about 50 nanomoiar). In certain embodiments, such modulators exhibit a high activity on B2-
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bradykinin receptors of species other than human, e.g., rat, mouse, gerbii. guinea pig, rabbit, 

dog, cat, pig, or cynomolgus monkey.

[0057] The activity of the B2-bradykinin receptor modulators can be assessed using 

appropriate in vitro assays. For instance, the iC$o values of the modulators for B2-bradykinin 

receptor can be determined via a radioligand binding assay. Inhibitory effects of the B2- 

bradykiuin receptor modulators provided herein for Bo-bradykinin receptor can be 

determined, for example, via a calcium mobilization assay. Ba-bradykinin receptor 

modulators can have an IC50 (half-maximal inhibitory concentration) of about 5 micromolar 

or less, about 500 nM or less, about 50 nM or less, about 10 nM or less, or about 1 nanomolar 

or less in the assays mentioned above. In embodiments, a compound having formula (I) or 

(II) can have a half maximal inhibitory concentration (IC50) for competition with the binding 

of labeled bradykinin to human B2-bradykmin receptor of less than about 50 nanomolar, less 

than about 10 nanomolar, or less than about 5 nanomolar to B2-bradykinin receptor,

[0058] Certain embodiments comprise administering pharmaceutical compositions 

comprising at least one Bs-bradykinin receptor modulator as described herein, in combination 

with a physiologically acceptable carrier or excipient. Processes for preparing such 

pharmaceutical compositions are also provided. Such compositions can be useful in the 

treatment of B2-bradykinin receptor mediated angioedema (e.g., HAE).

[0059] Compounds are generally described herein using standard nomenclature. For 

compounds having asymmetric centers, it should be understood that (unless otherwise 

specified) all of the optical isomers and mixtures thereof are encompassed. Compounds with 

two or more asymmetric elements can also he present as mixtures of diastereomers. In 

addition, compounds with carbon-carbon double bonds can occur in Z- and E-forms, with all 

isomeric forms of the compounds being included in embodiments unless otherwise specified, 

'Where a compound exists In various tautomeric forms, a recited compound is not limited to 

any one specific tautomer, but rather is intended to encompass all tautomeric forms. Recited 

compounds are further intended to encompass compounds in which one or more atoms are 

replaced with an isotope (i.e., an atom having the same atomic number but. a different mass
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number). By way of general example, and without limitation, isotopes of hydrogen include 
tritium and deuterium and isotopes of carbon include UC, nC, and MC.

[0060] Compounds according to the formulas provided herein, which have one or more 

stereogenic centers, have an enantiomeric excess of at least 50%. For example, such 

compounds can have an enantiomeric excess of at least 60%, 70%, 80%, 85%, 90%, 95%, or 

98%, Some embodiments of the compounds have an enantiomeric excess of at least 99%. It 

will be apparent that single enantiomers (optically active forms) can be obtained by 

asymmetric synthesis, synthesis from optically pure precursors or by resolution of the 

racemates. Resolution of the racemates can be accomplished, for example, by conventional 

methods such as crystallization in the presence of a resolving agent, or chromatography, 

using, for example a chiral HPLC column.

[0061] Certain compounds are described herein using a general formula that includes 

variables (e.g., RrRo)· Unless otherwise specified, each variable within such a formula is 

defined independently of any other variable, and any variable that occurs more than one time 

in a formula is defined independently at each occurrence. Thus, for example, if a group is 

shown to be substituted with 0-2 R*, the group can be unsubstituted or substituted with up to 

two R* groups and R* at each occurrence is selected Independently from the definition of R*. 

Also, combinations of substituents and/or variables are permissible only if such combinations 

result in stable compounds (i.e., compounds that can be isolated, characterized and tested for 

biological activity).

[0062] The terms '’8-(arylmethoxy)quinoiine” and "8-(heteroarylmethoxy)quinoline", as used 

herein, refer to compounds of formula (I) or (11) provided herein (described below), as well as 

pharmaceutically acceptable salts, stereoisomers, hydrates, and solvates thereof. .Tt will be 

apparent that such compounds can be further substituted as indicated.

[0063] Formula (I) is as follows:
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N V.h

(Ϊ)
[0064] Rj can be hydrogen; an. optionally substituted alkyl; optionally substituted alkenyl; 5- 

membered heterocycloalkyl having from 1 to 3 heteroatoms each independently selected 

from Ν, O or S, or cycioalkyl, wherein said 5-membered heterocycloalkyl or cycloalkyl can 

be substituted with from 0 to 3 substituents each independently selected from halogen atom, 

oxygen atom, hydroxy, cyano, amino, nitro, mercapto, alkyl, alkenyl, alkynyl, heteroalkyl, 

cycioalkyl, heterocycloalkyl, alkylcycloalkvl, heteroalkylcycloalkyl, aryl, heteroaryl, aralkyl, 

or heteroaralkyl; or a 5-membered heteroaryl having from 1 to 4 heteroatoms each 

independently selected from Ν, O or S, wherein said 5-raembered heteroaiyl is substituted 

with from 0 to 3 substituents each independently selected from halogen atom, oxygen atom, 

hydroxy, cyano, amino, nitro, mercapto, alkyd, alkenyl, alkynyl, heteroalkyl, optionally 

substituted aryl or optionally substituted heteroaryi.

[0065] In certain embodiments, Rs can be H, a Ch-Q alkyl (e.g,, a methyl group, an ethyl 

group, a propyl group, a butyl group, a pentyl group, or a hexyl group),

r-Eί \'
NXN

[0066] In some embodiments, R = can be H or

[0067] In embodiments R2 can be a 6-membered aryl or 6-membered heteroaryl, wherein the 

6-membered heteroaryi comprises 1 nitrogen atom. The 6-membered aryl or heteroaryl can
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be substituted with 1 to 3 substituents each independently selected from halogen atom, 

oxygen atom, hydroxy, cyano, amino, nitro, mercapto, aikyi, alkenyl, alkynyl, heteroalkyl, 

cycioaikyl, heterocyeloaikyl, alkylcyeioalkyl, heteroalkyicycloaikyl, aryl, heteroaryi, aralkyl,

and heteroaraikyl.

[0069] R3} R4, Rs, R4, Ry, Rg, R? and R,o can each be independently selected from a halogen 

atom, an oxygen atom, hydroxy, cyano, ammo, nitro, mercapto, alkyl, alkenyl, alkynyl, 

heteroalkyl, cycioaikyl, heterocyeloaikyl, alkylcyeioalkyl, heteroalkyicycloaikyl, aryl, 

heteroaryi, aralkyl, and heteroaraikyl, and R3 can also be selected from H in some 

embodiments.

[0070] In some embodiments, R3 can be a halogen atom (such as, Cl), CN or H. In certain 

embodiments, IV can be Cl or CN. Rj can be a methyl group, an ethyl group, a propyl group, 

a butyl group, a pentyl group, or a hexyl group, in certain embodiments. In certain 

embodiments, Rs is a methyl group. R$ can be a halogen atom (such as, Cl) or a Ct-C* alkyl 

(such as, CH3), in certain embodiments.

[0071] IV can, in certain embodiments, have the formula 

[0072]
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(00993 in certain embodiments, Rg can be a halogen or a Ci-Cs alkyl. Rg can be Cl or CH3 in 

embodiments, in some embodiments, R9 can be H or a Cj-Cg alkyl. R$ can be CH3, in certain 

embodiments.

OOlOO] Rio can be selected from

, in some embodiments.

[00101] Certain embodiments are drawn to methods of treating a B2-bradykinin 

receptor mediated angioedema in a subject comprising:

administering to the subject In need thereof a therapeutically effective amount of a 

composition comprising a compound having formula (1) or (ii) or a pharmaceutically 

acceptable salt, stereoisomer, hydrate, or solvate thereof.

In certain embodiments the compound having formula (I) can be as follows:

CH3

H or
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wherein R2 is
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ethyl group, a propyl group, a butyl group, a pentyl group, or a hexyl group

[00103] Plasma extravasation in the subject can be reduced upon administration of the 

compound of formula (I) or (II) or the pharmaceutically acceptable salt stereoisomer, 

hydrate, or solvate thereof. The B2-bradykmin receptor mediated angioedema treated by 

embodiments can be hereditary angioedema. Certain treatment methods of embodiments 

can further comprise administering icatibaot, ecallantide, fresh frozen plasma, Cl-inhibitor, 

or kallikrein inhibitor to the subject, in addition to a therapeutically effective amount of a 

composition comprising a compound having formula (I) or (H) or a pharmaceutically 

acceptable salt, stereoisomer, hydrate, or solvate thereof.

[00104] Some specific examples of compounds that can be used in embodiments 

encompassed by formula (I) or (II) include:

[00105] n-((4-ChIoro-3-(((4”(4-fIuoro-lH-pyrazol-l-yl)-2-tnethylqujnolin-8- 

yl)oxy)methy4)-6-methyipyridin-2-yI)rnethyl)-2-oxo-l, 2-dihydropyridme-3-carbonitrile; 

[00106] (2E)-3“[6-(Acetyiamino)pyridin-3-yi]-N-{2-[(2,4-dichloro-3~{[(2-

methylquinoljn-8-yl)oxy]methyi)phenyl)(methyl)ainino3-2-oxoethyl}prop~2-enaniide; 

(001073 (2E)-3-[6-(Acetylamitjo)pyridin-3-yi]-N-(2-((2,4-dichloro-3-{[(2-

raethylquinolin-8-yi)oxy]inethyl}phenyl)amino]-2-oxoethyl}prop-2-enamide;
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[00108] (2E)-N-{2-[(4-Chloro-2-cyano-3~{[(2-«iethylquinoIin~8-
yl)oxy]meilryl}phenyl)(methyl)amino]-2-oxoethyl}-3-[4-(trifluoromeihyl)phenyl]prop-2~
enamide;
[00109] N-[4-chloro-2-cyano-3-[(2-melhylquinolin-8-yI)oxymethyljphenyl]-2~
(ethylearbamoylaminoj-N-methylacetamide;
[00110] 2-(4-aminobutylcarbamoylatnino)-N-[4-chloro-2-cyaBO-3’[(2”methylqutnolin-
8-yI)oxymeihyl]phenyI]-N“methylacetamide;
[00111 ] 4-[[2-[4-chloro-2-cyano-N~niethyl-3“[(2-ineihyIquinoiu5-8-yl)oxyinethyi]
anilinb}-2-oxoethyl]carbamoylanu'no]butanoic acid;
[00112] (E)-N-[2-[4-chloro-2-cyano-N-methyl-3-[(2-methylquinolin-8-yl)oxymethyl}
anilino]-2-oxoethyi]-3-(3-methoxyphenyl)prop-2-enamide;
[00113] (E)-N-[2-[4-chloro-2-cyano-N-methyI-3-[(2-methylquinolin-8-yl)oxymethyl3
anihno]“2-oxoethyl]-3-[4-(trifiuoromethyi)phenyl]prop-2-enamide;
[00114] N-[2,4"dichloro-3-[(2-methylquinolin-8-yl)oxyniethyl]phenyl]-2^[5-(25
2-dimethylpropanoyl)-l-methylpyrroi-2-yI]-N-methylacetaniide;
[00115] 4-[(E)-3-[[(Z)-3-i2,4-dichloro-3-K2-methylquiROlin-8-
yl)o3£ymethy0phenyl3pfop-2-enyl]amino]-3-oxoprop-l«enyl]-N-methylbeazaraide;
[00116] (E)-N-[2-[2,4-dichloro-N-methyl-3-[(2-methyiquinolin-8-
yl)oxymethyl]anilmo3-2-oxoethyi]-3-phenylprop-2-enamide hydrochloride;
[00117] 2-(5-benzoyl-bmethylpyrrol-2-yl)-N-[2,4-dichloro-3-[(2-methylqumolin-8-
yl)oxymethyl]phesiyl]-N-meihylacetattiide;
[00118] (E)-3-(6-aceiamidopyridin~3-yl)“N-[2-[2;4-dichloro-3-[(2-methy1q«inoiin-8-
yl)oxym ethyl janilino]-2-oxoethyljprop-2-enamide;
[00119] N-[2ftdich!orQ-3-[(2~nieihylquInolm-8-yi)oxyinethyI]phenyl}“N-methyl-2-[ 1 -
methyi-5-(thiophene-2-carbonyI)pyrrQl-2-y[]acetamide;
[00120] 2-[5-(cycIohexanecarhonyl)-i-niethylpyrrol-2-yl3-N~[2J4-dichloiO-3“[(2-
methylquinolin-8-yi)oxymethyl3phenyl]-N-methyiacetaniide;
[00121] 2-[5-(4-cyanobenzoyl)-l-methylpyiTol-2-yl3-N-[2s4-dichloro-3-t(2-
®eihy!quinolin-8-yI)oxymet.hyl]phenyl]aceiarnlde;
[00122] 2-[5-(4-cyanobenzoyi)-lH-pyrrol-2-yl]-N-[2,4-dichloro-3-[(2~methylquinolin"
8 ~yI)oxymethyl]phenyl}~N-m elhylaeetami de;

[00123] N-[2,4-dichloro~3-[(2-methyiquinolin-8-yl)oxyniethyI]phenyl3-N-ineth.yl“2-[l-
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nteihyl-5-(2“phenylacet>4)pyrrol-2-yl]acetamide;

[00124] 2-[5-(4-aminofaenzGyi)~l~meihylpynOl-2-yI]-N~[2,4~dichloro-3-[(2- 

meihyiquinoim~8-yi}oxymethyl]phenyl]~N~methyiaeetamide;

[00125] N-[2,4-dich1oro-3-[(2-methyiquinoHn-8-yl)oxymethyl]phenyl]-N-methyl-3“[l-

meftyl-5-(pyridine-3-carbonyl)pyrroI-2-yl3propananiide;

[00126] 4-[(E)-3-[[2-[2,4-dichloro-N-methyi-3-[(2-melhylquinoIin-8-

yl)oxymethyl]aniiino]”2>oxoethyl3aniino]-3-oxoprop-l“enyl]«N-methylbenzamide;

[00127] (B)-3>(6-aceiaraidopyrid{R-3-yl)-N-[2“[2,4“dichloro-N-tnethyl-3-[(2-

methylquiHoUn-8-yl)oxymethyl]anilino]-2-oxoethyl]prop-2-enamide;

[00128] N-[2,4-dichIoro-3-[(2-methylquinolin~8-yl)oxymethyI]phenyl]-N-methyl-3-[l-

methyl-5-(thiophene-2-carbonyl)pyrroI~2-yl]propanatnide;

[00129] 2~[5~(4-cyanobenzoy 1)-1 -tnethylpytrol-2~yl]-N-[2,4-dichloro-3-[{2-

naethylquinolIn-8-yl)oxymethyI]phenyl]-N-meihylacetamide;

[00130] 2-[5-(6-cyanopyridine-3-carbonyl)-1 -methylpynOl-2-yl]-N-[2,4-dichloro~3-

[(2-methylquinolin-8-y!)oxymethyl]phenyI]-N-methyiaceiamide;

[00131] or pharmaceutically acceptable salts, stereoisomers, hydrates, or solvates 

thereof.

One example of a compound encompassed by formula (I) has formula II[00132]

(Π), 1 *((4-chloro-3 ~(((4-(4-fiuoro-1 //-pyrazol-1 -yl)-2- 

methylquinohn-8-yl)Qxy)roethyl)-6-methylpyridin-2-yl)methyI)-2-oxo-l, 2-dihydrapyridine-

3-carbonitrile. Certain embodiments are drawn to methods of treating a Brbradykinin 

receptor mediated angioedema in a subject comprising administering to the subject in need 

thereof a therapeutically effective amount a composition comprising a compound having
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formula (II) or a pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate- thereof, 

thereby reducing plasma extravasation in the subject.

[00133] Certain embodiments include compositions comprising l-((4-chloro-3-(((4-(4- 

fluoro-l/Z-pyrazol-l-yi)"2-methylquinolin-8-yl)oxy)methyl)-6-methyipyridin-2-yl)methyl)-2“ 

oxo-ΐ, 2-dihydropyridme-3-carboniirile (HGT37H) or a pharmaceutically acceptable salts, 

stereoisomers, hydrates, or solvates thereof. l-l-((4-Chloro-3-(((4-(4-fluoro-l//-pyrazoH- 

yl)-2-tnethylqumolin-8-yl)oxy)methyi)-6-methylpyridin-2-yi)tnethyl)-2 -oxo-1, 2-

dihydropyridine-3-carbonitrile (HGT3711) can be orally bioavailable and act as a B2- 

bradykinia receptor antagonist in the treatment of B2~bradykinin receptor mediated 

angioedema, in embodiments.

[00134] in embodiments, the 8-(heteroarylmethoxy)quinoline or 8- 

(arylmethoxy)quinolrne or a pharmaceutically acceptable salt, a stereoisomer, a hydrate, or a 

solvate thereof (e.g., a compound having formula (I) or (II)) can be a small molecule. A 

small molecule is a low molecular weight (<800 Daltons) organic compound that may serve 

as an enzyme substrate or regulator of biological processes (e.g., Ba-bradykinin receptor 

antagonist). The upper molecular weight limit for a small molecule is about 800 Daltons 

which allows for the possibility to rapidly diffuse across cell membranes so that they can 

reach intracellular sites of action. In addition, this molecular weight cutoff is a necessary but 

insufficient condition for oral bioavailabihty. Biopolymers such as nucleic acids, proteins, 

and polysaccharides (such as starch or cellulose) are not small molecules. Compounds 

having formula (1) or (Π) can have a molecular weight less than about 650 Daltons, less than 

about 600 Daltons, or less than about 525 Daltons In embodiments.

[00135] Certain embodiments are drawn to the therapeutic use of (a) compounds of 

formula (1) or (II), their pharmaceutically acceptable salts, stereoisomers, solvates or hydrates 

and also (b) formulations and pharmaceutical compositions containing the same. Some 

embodiments also relate to the use of compositions comprising a compound having formula 

(I) or (IT), a pharmaceutically acceptable salt, stereoisomer, solvate or hydrate thereof as an 

active ingredient in the preparation or manufacture of a medicament for the treatment and/or 

prevention of a Bj-bradykinin receptor mediated angioedema.
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[00136] A "pharmaceutically acceptable salt" of a compound disclosed herein is an 

add or base salt that is generally considered in the art to be suitable for use in. contact with 

the tissues of human beings or animals without excessive toxicity or carcinogenicity, and 

without irritation, allergic response, or other problem or complication, in some embodiments. 

Such salts include mineral and organic acid salts of basic residues such as amines, as well as 

alkali or organic salts of acidic residues such as carboxylic acids.

[00137] Suitable pharmaceutical salts include, but are not limited to, salts of acids such 

as hydrochloric, phosphoric, hydrobromic, malic, glycolic, fumaric, sulfuric, sulfamic, 

sulfanilic, formic, toluenesulfonic, methanesulfonic, benzene sulfonic, ethane disuifonic, 2- 

hydroxyethylsulfonic, nitric, benzoic, 2-acetoxybenzoic, citric, tartaric, lactic, stearic, 

salicylic, glutamic, ascorbic, pamoic, succinic, fumaric, maleic, propionic, hydroxymaleic, 

hydroiodic, phenylacetic, alkanoie such as acetic, HOOC-“(CH2)i;—COOH where n is any 

integer from 0 to ~4 (/. ¢,, 0, 1,2, 3, or 4) and the Ito. Similarly, pharmaceutically acceptable 

cations include, but are not limited to sodium, potassium, calcium, aluminum, lithium, and 

ammonium. Those of ordinary skill in the art will recognize further pharmaceutically 
acceptable salts for the compounds provided herein. In general, a pharmaceutically 

acceptable acid or base salt can be synthesized from a parent compound that contains a basic 

or acidic moiety by any conventional chemical method. Briefly, such salts can be prepared by 

reacting the free acid or base forms of these compounds with a stoichiometric amount of the 

appropriate base or acid in water or in an organic solvent, or in a mixture of the two. 

Nonaqueous media, such as ether, ethyl acetate, ethanol, isopropanol or acetonitrile, can be 

used for preparation of a salt in some embodiments.

[00138] It will be apparent that each compound of formula I can, but need not, be 

present as a hydrate, solvate or non-covalent complex. In addition, the various crystal forms 

and polymorphs are within the scope of embodiments described herein, as are prodrugs of the 

compounds of formula (I) or (II) provided herein.

[00139] A ’’prodrug" is a compound that differs structurally from 8- 

(heteroaryimethoxy)quinoline and 8~(aryltnethoxy)quinoKne compounds provided herein
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and that is modified in vivo, following administration to a subject or patient, to produce a 

compound of formula I provided herein. For example, a prodrug can be an acylated derivative 

of a compound as provided herein. Prodrugs include compounds wherein hydroxy, carboxy, 

amine or sulfhydryl groups are bonded to any group that, when administered to a mammalian, 

subject, cleaves to form a free hydroxy, carboxy, amino, or sulfhydryl group, respectively. 

Examples of prodrugs include, but are not limited to, acetate, formate, phosphate and 

benzoate derivatives of alcohol and amine functional groups within the compounds provided 

herein. Prodrugs of the compounds provided herein can be prepared by modifying functional 

groups present in the compounds in such, a way that the modifications are cleaved in vivo to 

generate the parent compounds.

[00140] A "substituent," as used herein, refers io a molecular moiety that is covalently 

bonded to an atom within a molecule of interest. For example, a "ring substituent" can be a 

moiety such as a halogen, aikvl group, haloalkyl group, hydroxy, cyano, amino, nitro, 

mercapto, or other substituent described herein that is covalently bonded to an atom that is a 

ring member. The term ’’substituted," as used herein, means that any one or more hydrogens 

on the designated atom is replaced with a selection from the indicated substituents, provided 

that the designated atom’s normal valence is not exceeded, and that the substitution results In 

a stable compound (?.<?,, a compound that can be Isolated, characterized and tested for 

biological activity). When a substituent is oxo (i.e., =O), then 2 hydrogens on the atom are 

replaced. An oxo group that is a substituent of an aromatic carbon atom results in a 

conversion of —CH— to -0(==0)- and a loss of aromaticity. For example a pyridyl, group 

substituted by oxo is a pyridone.

[00141] The expression “alkyl” refers to a saturated, straight-chain or branched 

hydrocarbon group that contains from i ίο 20 carbon atoms, from I to 12 carbon atoms, or 

from 1 to 6 carbon atoms, for example a methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, 

sec-butyl, tert-butyl, n-pentyl, n-hexyi, 2,2-dimethylbutyl or n-octyl group.

[00142] The expressions “alkenyl” and “alkynyl” refer to at least partially unsaturated, 

straight-chain or branched hydrocarbon groups that contain from 2 to 20 carbon atoms, from 

2 to 12 carbon atoms, or from 2 to 6 carbon atoms, for example an ethenyl, allyl, acetylenyl,

-28-



WO 2014/159637 PCT/US2014/024540

Attorney Docket No, 0138.OOO1-PCT

propargyl, Isoprenyl or hex-2-enyi group. Alkenyl groups can have one or two double bonds 

and alkynyl groups have one or two triple bonds, in certain embodiments.

[00143] Furthermore, the terms "‘alkyl”, “alkenyl” and “alkynyl” refer to groups in 

which one or more hydrogen atoms have been replaced each independently of the others by a 

halogen atom (such as, F or Cl) such as, for example, a 2,2,2-trichioroethyl or a 

trifluoromethyl group.

[00144] The expression “heteroaikyi” refers to an alkyl, alkenyl or alkynyl group (for 

example heteroalkenyl, heteroalkynyl) in which one or more carbon atoms have been 

replaced each independently of the others by an oxygen, nitrogen, phosphorus, boron, 

selenium, silicon or sulphur atom. The expression heteroaikyi furthermore refers to a 

carboxylic acid or to a group derived from a carboxylic acid such as, for example, acyl, 

acylaikyl, alkoxycarbonyl, acyloxy, acyloxyalkvl, carboxyalkylamlde, alkylcarbamoylalkyl, 

aikylcarbamoyloxyalkyl, alfcylureidoalkyl, or alkoxycarbonyloxy.

[00145] Examples of “heteroaikyi” groups are groups of formulae —S-Ya-L, -~S~-Ya—
C0~NR*Rb, --YM^RK-C0~«NRsRb, ~Ya~NRc-~CO--O~Rc, --Ya--NRK-CO~Rc, -Ya-O- 

CO-NRaRb, -Ya-CO-NRaRb, --O-YB--CO~NRaRb, ~Ya~NRc--CO-L, -Ya-L, -Y3-Q- 

CO-O-Rc, —Ya—O—CO—Rc, Re~O-Ya~, Rc—S—Ya, Ra-N(Rb)~Ya-, Rc~-CO-Ya-, RC~O~ 

C0-Ya~, Rc--CO-O-Y8-s Rc—CO—N(Rh)—Ya—, Ra--N(Rb)~CO-Ya-~, Rc-SQ--Ye~, 

RcSO2~Ya—, -Ya~NRc«-SO2--NRaRb, -Ya-SO2-NRaRb, ~~Ya~NRc--SO2~Rc, Ra--O-CO~ 

N(Rb)~Ya~, Ra-N(Rb)--C(=«NRd)~N(Re)--Ya--, Rc~S~CO~~Ya-~, Rc~CO~S~Y*--, Rc-S- 

CO—N(Rb)—Ya--, Ra-~N(Rb)~-CO—S-~Ya—, Rc-S-CO-O~Ya-, Rc-0~CO~S-Ya-, Rc-S- 

CO—S-Ya—; Ra being a hydrogen atom, a Cr-Ci, alkyl, a C2-Cg alkenyl, a C2~Cs alkynyl, or is 
joined io Rb to form a 4- to 10-membered cycloalkyf or heterocycloalkyl; Rb being a 

hydrogen atom., a Ci-Cg alkyl, a C2-C6 alkenyl or a C2"C6 alkynyl, or taken together with Ra 

to form a 4~ to 10-membered cycioalkyi or heterocycloalkyl; Rc being a hydrogen atom, an

optionally substituted Ci-C$ alkyl, an optionally substituted C2~C6 alkenyl or an optionally 
substituted C2~C6 alkynyl; Rd being a hydrogen atom, a Cj-C<s alkyl, a C2-C6 alkenyl or a C2- 

Cg alkynyl; L being a cycioalkyi, heterocycloalkyl, alkyleycloaikyl, heteroalkylcycloalkyl, 

aryl, optionally substituted heteroaryl, aralkyl, or heteroaralkyl; and Ya being a bond, a C}-C«
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alkylene, a C2-C6 alkenylene or a C2-C6 alkynylene group; each heieroalkyl group containing 

at least one carbon atom and it being possible for one or more hydrogen atoms to have been 

replaced by fluorine or chlorine atoms. Specific examples of heteroalkyl groups are methoxy, 

trifluoromethoxy, ethoxy, n-propyloxy, isopropyloxy, tert-butyloxy, methoxymethyl, 

ethoxymethyl, methoxyethyl, inethylamino, ethylamino, dimethyiantino, diethylamino, iso- 

propylethylamino, methylaminomethyl, ethylammomethyl, diisopropylaminoethyl, enol 

ether, dimethylaminomethyl, dimethylaminoethyl, acetyl, propionyl, butyryloxy, acetyloxy, 

.methoxycarbonyl, ethoxycarbonyl, isobutyrylamino-methyl, N-ethyl-N-methylcarbamoyl and 

N-methylcarbamoyl, Further examples of heteroalkyl groups are nitrile, isonitrile, cyanate, 

thiocyanate, isocyanate, isothiocyanate and alkyinitrile groups. An example of a hetero­

alkylene group is a group of formula -CH2CH(OH)- or --CONH-.

[00146] The expression “cycloalky 1” refers to a saturated or partially unsaturated 

cyclic group that contains one or more rings, containing from 3 to 14 ring carbon atoms, from 

3 to 10 ring carbon atoms, or 3 to 6 ring carbon atoms. In an embodiment a partially 

unsaturated cyclic group has one, two or more double bonds, such as a cycloalkenyl group. 

The expression cycloalkyl refers furthermore to groups in which one or more hydrogen atoms 

have been replaced each independently of the others by fluorine, chlorine, bromine or iodine 

atoms or by OH, =0, SH, =8, ΝΗ2, «ΝΗ, CN or NO2 groups, thus, for example, cyclic 

ketones such as, for example, cyclohexanone, 2-cyclohexenone or cyclopentanone. Further 

specific examples of a cycloalkyl group are a cyclopropyl, cyclobutyl, cyclopentyl, 

spiro[4,5jdecanyl, norbomyl, cyclohexyl, cyciopentenyl, cyclohexadienyl, decalinyl, 

bicyclo[4,3.0]nonyl, tetralin, cyclopentyleyclohexyl, fluorocyclohexyl or cyclohex-2-enyl 

group.

[00147] The expression “heterocycloalkyl” refers to a cycloalkyl group as defined 

above in which one or more ring carbon atoms have been replaced each independently of the 

others by an oxygen, nitrogen, silicon, selenium, phosphorus or sulphur atom. A 

heterocycloalkyl group has 1 or 2 rings containing from 3 to 10 ring atoms. The expression 

heterocycloalkyl refers furthermore to groups in which one or more hydrogen atoms have 

been replaced each independently of the others by fluorine, chlorine, bromine or iodine atoms 

or by OH, =O, SH, ~S, NH2, ™N.H, CN or NO2 groups. Examples are a piperidyl,
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piperazinyl, morpholinyl, urotropinyl, pyrrolidinyl, ietrahydroihiophenyl, tetrahydropyranyi, 

tetrafrydroiuryi or 2-pyrazolinyi group and also a lactam, a lactone, a cyclic imide and a 

cyclic anhydride.

[00148] The expression “alkylcycloalkyl” refers io a group containing both cycloalkyl 

and also an alkyl, alkenyl or alkynyl group in accordance with the above definitions, for 

example alkyl-cycloalkyl, cycloalkylalkyl, alkylcycloalkenyl, alkenylcycloalkyl and 

alkynylcycloalkyl groups. An alkylcycloalkyl group can contain a cycloalkyl group that 

contains one or two ring systems having from 3 to 10 carbon atoms, and one or two alkyl, 

alkenyl or alkynyl groups having I or 2 to 6 carbon atoms, the cyclic groups being optionally

substituted.

[00149] The expression “heteroalkylcycioalkyl” refers to alkylcycloalkyl groups as 

defined above in which one or more carbon atoms have been replaced each independently of 

the others by an oxygen, nitrogen, silicon, selenium, phosphorus or sulphur atom. A 

heteroalkylcycioalkyl group can contain 1 or 2 ring systems having from 3 to 10 ring atoms, 

and one or two alkyl, alkenyl, alkynyl or heteroalkyl groups having from 1 or 2 to 6 carbon 

atoms. Examples of such groups are alkyiheterocycloalkyl, alkylheteroeyeloalkenyS, 

alkenylheterocycloalkyl, alkynylheterocycloalkyl, heteroalkylcycioalkyl,

heteroalkylheterocycloaikyi and heteroalkylheterocycloalkenyl, the cyclic groups being 

optionally substituted and saturated or mono-, di- or tri-unsaturated.

[00150] The expression “aryl” refers to an aromatic group that contains one or more 

rings containing from 6 to 14 ring carbon atoms, or from 6 to 10 ring carbon atoms, lire 

expression aryl refers furthermore to groups in which one or more hydrogen atoms have been 

replaced each independently of the others by fluorine, chlorine, bromine or iodine atoms or 

by OH, SH, NH2, CN or NO2 groups. Examples are a phenyl, naphthyl, biphenyl, 2- 

fiuorophenyi, anilinyl, 3-nitrophenyl or 4-hydroxyphenyl group.

[00151] The expression “heteroaryi” refers to an aromatic group that contains one or 

more rings containing from 5 to 14 ring atoms, or from 5 to 10 ring atoms, and contains one 

or more oxygen, nitrogen, phosphorus or sulphur ring atoms. The expression heteroaryi refers
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furthermore to groups in which one or more hydrogen atoms have been replaced each 

independently of the others by fluorine, chlorine, bromine or iodine atoms or by OH, =O, 

SH, NH2, ™NH, CN or NO2 groups. Examples are 4-pyridyl, 2-imidazolyl, 3-phenylpyrrolyi, 

thiazolyl, oxazolyl, triazolyl, tetrazolyl, isoxazolyl, indazolyl, indolyl, benzimidazolyl, 

pyridazinyl, quinolinyl, purinyl, carbazolyl, acridinyi, pyrimidyl, 2,3’-bifuryl, 3-pyrazolyl and 

isoquinolinyl,

[00152] The expression “aralkyl” refers to a group containing both aryl and also alkyl, 

alkenyl, alkynyl and/or cycloalkyl groups in accordance with the above definitions, such as, 

for example, arylalkyl, arylalkenyl, arylalkynyl, arylcycloalkyl, arylcycloalkenyk 

alkylarylcycloalkyi and alkylarylcyeloalkenyl groups. Specific examples of aralkyls are 

toluene, xylene, mesitylene, styrene, benzyl chloride, o-fluorotoluene, lH~lndene, tetralin, 

dihydronaphthaiene, indanone, phenyicyclopentyl, cumene, cyclohexylphenyl, fluorene and 

indan. An aralkyl group contains one or two aromatic ring systems containing from 6 to 10 

carbon atoms and one or two alkyl, alkenyl and/or alkynyl groups containing from 1 or 2 to 6 
carbon atoms and/or a cycloalkyl group containing 5 or 6 ring carbon atoms.

[00153] The expression “heteroaralkyl” refers to an aralkyl group as defined above in 

which one or more carbon atoms have been replaced each independently of the others by an 

oxygen, nitrogen, silicon, selenium, phosphorus, boron or sulphur atom, that is to say to 

groups containing both aryl or heteroaryl and also alkyl, alkenyl, alkynyl and/or heteroalkyl 

and/or cycloalkyl and/or heterocycloalkyl groups in accordance with the above definitions. A 

heteroaralkyl group can contain one or two aromatic ring systems containing from 5 or 6 to 

10 ring carbon atoms and one or two alkyl, alkenyl and/or alkynyl groups containing 1 or 2 to 

6 carbon atoms and/or a cyeloalkyi group containing 5 or 6 ring carbon atoms, 1, 2, 3 or 4 of 

those carbon atoms having been replaced each independently of the others by oxygen, 

sulphur or nitrogen atoms.

[00154] Examples of heteroaraikyl groups are arylheteroalkyl, arylheterocycloalkyl, 

arylheterocycloaikenyl, arylalkylheterocycioalkyl, arylalkenyiheterocycloalkyl, 

arylalkynylheterocycloalkyl, arylalkylheterocycloalkenyl, heteroarylalkyl, heteroarylalkenyl, 

heteroarylaikynyi, heteroarylheteroalkyi, heteroarylcycloalkyl, heteroaiylcycloalkenyl,
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heteroarylheterocycloalkyl, heteroarylheterocycloaikenyi, heteroatydalkylcycfoalkyl, 

heteroarylaikylheterocycloalkenyl, heteroaiyiheteroalkylcycloalkyl,

heteroarylheteroalkylcycloalkenyl, heteroalkylheteroarylalkyl and

heteroaryiheteroalkylheterocycloalkyl groups, the cyclic groups being saturated or mono-, di- 

or tri-unsaturated. Specific examples are a tetrahydroisoquinolinyl, benzoyl, 2- or 3- 

ethylindolyl, 4-methylpyridino, 2-, 3- or 4-methoxyphenyl, 4~ethoxyphenyi, and 2-, 3- or 4- 

carboxyphenylalkyl groups,

[00155] Hie expressions cycloalkyl, heterocycloaikyl, alkylcycloalkyl, 

heteroalkyl cycloalkyl, aryl, heteroaryl, aralkyl and heteroaralkyl refer to groups In which one 

or more hydrogen atom s of such groups have been replaced each independently of the others 

by fluorine, chlorine, bromine or iodine atoms or by OH, =0, SH, =8, NHa, =ΝΗ, CN or 

NOj groups.

[00156] The expression "optionally substituted" refers to groups in which one or more 

hydrogen atoms have been replaced each Independently of the others by hydrogen, fluorine, 

chlorine, bromine or iodine atoms or by OH, =0, SH, =S, NH2, =NH, CN or NO2 groups. 

This expression refers furthermore to groups in which one or more hydrogen atoms have been 

replaced each independently of the others by unsubstituted Ci-Ce alkyl, unsubstituted Ca-Ce 

alkenyl, unsubstituted C2-C0 alkynyl, unsubstituted Ci-C6 heteroalkyl, unsubstituted C3-C10 

cycloalkyl, unsubstituted C2-C9 heterocycloaikyl, unsubstituted C6-Cjo aryl, unsubstituted Cj- 

C9 heteroaryl, unsubstituted Cy-Ctj aralkyl or unsubstituted C2-C31 heteroaralkyl groups,

[00157] As used herein a wording defining the limits of a range of length such as, e.g., 

"from 1 to 5" means any integer from 1 to 5, i.e., 1, 2, 3, 4 and 5. In other words, any range 

defined by two integers explicitly mentioned is meant to comprise and disclose any Integer 

defining said limits and any integer comprised in said range.

[00158] Certain embodiments can comprise isotopes of atoms of the described 

compounds. Isotopes are atoms having the same atomic number but different mass numbers. 

For example, tritium and deuterium are Isotopes of hydrogen. Examples for carbon isotopes 
are riC, nC and 34C.
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[00159] The therapeutic use of compounds of formula (I) or (il), their 

pharmaceutically acceptable salts, stereoisomers, solvates or hydrates and also formulations 

and pharmaceutical compositions can be used in embodiments for treating a Bj-bradykinin 

receptor mediated angioedema in a subject. Certain embodiments are drawn to the use of 

those compounds of formula (I) or (ii) as active ingredients in the preparation or manufacture 

of a medicament.

[00160] The pharmaceutical compositions can comprise at least one compound of 

formula (1) or (II) and, optionally, one or more carrier substances, excipients and/or 

adjuvants. Pharmaceutical compositions can additionally comprise, for example, one or more 

of water, buffers (e.g., neutral buffered saline or phosphate buffered saline), ethanol, mineral 

oil, vegetable oil, dimethylsuifoxide, carbohydrates (e.g, glucose, mannose, sucrose or 

dextrans), mannitol, proteins, adjuvants, polypeptides or amino acids such as glycine, 

antioxidants, chelating agents such as EDTA or glutathione and/or preservatives. In 

embodiments the pharmaceutical compositions can comprise one or more of surfactants, 

tonicity agents (e.g., NaCI), buffers (e.g,, phosphate or citrate buffer), salts, preservatives 

(e.g, sodium edetate), co-solvent, and viscosity building agents.

[0016T] Furthermore, one or more other active ingredients can (but need not) be 

included in the pharmaceutical compositions provided herein. For instance, the 8- 

(heteroarylmethoxyjquinoline and 8-(arylmethoxy)qu*molone compounds can be employed 

in combination with icatibant (injectable icatibantriPirazyr), ecallantide, Cl-inhibitor, or 
kallikrein inhibitor.

[00162] Pharmaceutical compositions can be formulated for any appropriate manner of 

administration, including, for example, topical (e.g., transdermal or ocular), oral, buccal, 

nasal, vaginal, rectal or parenteral administration. The term parenteral as used herein includes 

subcutaneous, intradermal, intravascular (e.g., intravenous), intramuscular, spinal, 

intracranial, intrathecal, intraocular, periocular, intraorbital, intrasynovial and intraperitoneal 

injection, as well as any similar injection or infusion technique. In certain embodiments, 

compositions are in a form suitable for oral use. Such forms include, for example, tablets,
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pills, troches, lozenges, aqueous or oily suspensions, dispersible powders or granules, 

emulsion, hard or soft capsules, solutions, or syrups or elixirs. Within yet other embodiments, 

compositions provided herein can be formulated as a lyophilizate. Some embodiments 

include compositions in a form suitable for sublingual administration. The pharmaceutical 

composition can have a pH of less than about 7, less than about than about 6, less than about.

5, less than about 4, less than about 3 or less than about 2 in embodiments.

[00163'j Compositions intended for oral or sublingual use can further comprise one or 

more components such as sweetening agents, flavoring agents, coloring agents and/or 

preserving agents in order to provide appealing and palatable preparations. Tablets contain 

the active ingredient in admixture with physiologically acceptable excipients that are suitable 

for the manufacture of tablets. Such excipients include, for example, inert diluents (e.g., 
calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate), 

granulating and disintegrating agents (e.g., corn starch or alginic acid), binding agents (e.g., 
starch, gelatin or acacia) and lubricating agents (e.g., magnesium stearate, stearic acid or 

talc). The tablets can be uneoated 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 monosfearate 

or glyceryl distearate can he employed.

Formulations for oral use can also be presented as hard gelatin capsules wherein the active 

ingredient can be mixed with an inert solid diluent (e.g., calcium carbonate, calcium 

phosphate or kaolin), or as soft gelatin capsules wherein the active ingredient can be mixed 

with water or an oil medium (e.g., peanut oil, liquid paraffin or olive oil). In embodiments 

oral formulations can comprise a therapeutically effective amount of a compound having 

formula (I) or (II) or a pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate 

thereof and a pharmaceutically acceptable carrier, wherein the therapeutically effective 

amount can be between about 0.001 wt % and about 60 wt %; about 0.01 wt % and about 55 

wt %; about 0,1 wt % and about 60 wt %; about 1 wt % and about 50 wt % of the oral 

formulation. In some embodiment the oral formulation can further comprise hydroxyl propyl 

methyl cellulose acetate succinate. The oral formulation can be in the form of a spray-dried 

dispersion in certain embodiments.
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[00164] Aqueous suspensions contain the active ingredient(s) in admixture with 

excipients suitable for the manufacture of aqueous suspensions. Such excipients include 

suspending agents (e.g., sodium carboxymethylcellulose, methylcellulose, 

hydropropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanlh and gum 

acacia); and dispersing or wetting agents (e.g, naturally-occurring phosphatides such as 

lecithin, condensation products of an alkylene oxide with fatty acids such as polyoxyethylene 

stearate, condensation products of ethylene oxide with long chain aliphatic alcohols such as 

heptadecaethyleneoxycetanol, condensation products of ethylene oxide with partial esters 

derived from fatty acids and a hexitoi such as polyoxyethylene sorbitol monooleate, or 

condensation products of ethylene oxide with partial esters derived from fatty acids and 

hexitoi anhydrides such as polyethylene sorbitan monooieate). Aqueous suspensions can also 

comprise one or more preservatives, for example ethyl, or n-propyl p-hydroxybenzoate, one 

or more coloring agents, one or more flavoring agents, and one or more sweetening agents, 

such as sucrose or saccharin.

[001651 Oily suspensions can be formulated by suspending the active ingredients in a 

vegetable oil (e.g., arachts oil, olive oil, sesame oil or coconut oil) or in a mineral oil such as 

liquid paraffin. 'The oily suspensions can contain a. thickening agent such as beeswax, hard 

paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and/or flavoring 

agents can be added to provide palatable oral preparations. Such suspensions can be 

preserved by tire addition of an anti-oxidant such as ascorbic acid.

[00166] Dispersible powders and granules suitable for preparation of an aqueous 

suspension by the addition of water provide the active ingredient in admixture with a 

dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 

dispersing or wetting agents and suspending agents are exemplified by those already 

mentioned above. Additional excipients, such as sweetening, flavoring and coloring agents, 

can also be present.

[00167] Pharmaceutical compositions can also be in the form of oil-in-water 

emulsions. The oily phase can be a vegetable oil (e.g., olive oil or arachis oil), a mineral oil
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(e.g., liquid paraffin) or a mixture thereof Suitable emulsifying agents include naturally- 

occurring gums (e.g., gum acacia or gum tragacanth), naturally-occurring phosphatides (e.g., 

soy bean lecithin, and esters or partial esters derived from fatty acids and hexitol), anhydrides 

(e.g., sorbitan monooleate) and condensation products of partial esters derived from fatty 

acids and hexitol with ethylene oxide (e.g,, polyoxyethylene sorbitan monooleate). An 

emulsion can also comprise one or more sweetening and/or flavoring agents.

[001681 Syrups and elixirs can be formulated with sweetening agents, such as glycerol, 

propylene glycol, sorbitol or sucrose. Such formulations can also comprise one or more 

demulcents, preservatives, flavoring agents and/or coloring agents.

[00169] Compounds can be formulated for local or topical administration, such as for 

topical application to the skin or mucous membranes, such as in the eye. Formulations for 

topical administration can comprise a topical vehicle combined with active ageni(s), with or 

without additional optional components. Suitable topical vehicles and additional components 

are well known in the art, and it will be apparent, that the choice of a vehicle can be adjusted 

in view of the particular physical form and mode of delivery. Topical vehicles include water; 

organic solvents such as alcohols (e.g., ethanol or isopropyl alcohol) or glycerin; glycols 

(e.g, butylene, isoprene or propylene glycol); aliphatic alcohols (e.g., lanolin); mixtures of 

water and organic solvents and mixtures of organic solvents such as alcohol and glycerin; 

lipid-based materials such as fatty acids, acylglycerols (including oils, such as mineral oil, 

and fats of natural or synthetic origin), phosphoglycerides, sphingolipids and waxes; protein- 

based materials such as collagen and gelatin; silicone-based materials (both non-volatile and 

volatile); and hydrocarbon-based materials such as microsponges and polymer matrices.

[00170] A composition can further include one or more components adapted to 

improve the stability or effectiveness of the applied formulation, such as stabilizing agents, 

suspending agents, emulsifying agents, viscosity' adjusters, gelling agents, preservatives, 

antioxidants, skin penetration enhancers, moisturizers and sustained release materials. 

Examples of such components are described in Martindale-The Extra Pharmacopoeia 

(Pharmaceutical Press, London 1993) and Martin (ed.), Remington's Pharmaceutical 

Sciences. Formulations can comprise microcapsules, such as hydroxymethylcellulose or
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gelatin-microcapsuies, liposomes, albumin microspheres, microemulsions, nanopardcies or 

nanocapsules.

[00171] A topical formulation can be prepared in a variety of physical forms including, 

for example, solids, pastes, creams, foams, lotions, gels, powders, aqueous liquids, 

emulsions, sprays and skin patches. The physical appearance and viscosity of such forms can 

be governed by the presence and amount of emulsifier(s) and viscosity adjuster(s) present in 

the formulation. Solids are generally firm and non-pourable and commonly are formulated as 

bars or sticks, or in particulate form; solids can be opaque or transparent, and optionally can 

contain solvents, emulsifiers, moisturizers, emollients, fragrances, dyes/colorants, 

preservatives and other active ingredients that increase or enhance the efficacy of the final 

product. Creams and lotions are often similar to one another, differing mainly in their 

viscosity; both lotions and creams can be opaque, translucent or clear and often contain 

emulsifiers, solvents, and viscosity adjusting agents, as well as moisturizers, emollients, 

fragrances, dyes/colorants, preservatives and other active ingredients that increase or enhance 

the efficacy of the final product. Gels can be prepared with a range of viscosities, from thick 

or high viscosity to thin or low viscosity. These formulations, like those of lotions and 

creams, can also contain solvents, emulsifiers, moisturizers, emollients, fragrances, 

dyes/colorants, preservatives and other active ingredients that increase or enhance the 

efficacy of the final product. Liquids are thinner than creams, lotions, or gels and often do not 

contain emulsifiers. Liquid topical products often contain solvents, emulsifiers, moisturizers, 

emollients, fragrances, dyes/colorants, preservatives and oilier active ingredients that increase 

or enhance the efficacy of the final product.

[00172] Suitable emulsifiers for use in topical formulations include, but are not limited 

to, ionic emulsifiers, cetearyl alcohol, non-ionic emulsifiers like polyoxyethylene oleyl ether. 

PEG-40 stearate, ceteareth-12, ceteareth-20, ceteareth-30, ceteareth alcohol, PEG-100 

stearate and glyceryl stearate. Suitable viscosity adjusting agents include, but are not limited 

to, protective colloids or non-ionic gums such as hydroxyethylcellulose, xanthan gum, 

magnesium aluminum silicate, silica, microcrystalline wax, beeswax, paraffin, and cetyl 

palmitate, A gel composition can be formed by the addition of a gelling agent such as 

chitosan, methyl cellulose, ethyl cellulose, polyvinyl alcohol, polyquatemiums,
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hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropylmethylceliulose, carbomer or 

ammoniated glycyrrhizinate, Suitable surfactants include, hut are not limited to, nonionic, 

amphoteric, ionic and anionic surfactants. For example, one or more of dimethicone copolyol, 

polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80. lauramide DBA, cocamide 

DEA, and cocamide MEA, oleyl betaine, cocamidopropyl phosphatidyl PG-diraonium 

chloride, and ammonium laureth sulfate can be used within topical formulations.

[00173] Suitable preservatives include, but are not limited to, antimicrobials such as 

methylparaben, propylparaben, sorbic acid, benzoic acid, and formaldehyde, as well as 

physical stabilizers and. antioxidants such as vitamin E, sodium ascorbate/ascorhic acid and 

propyl gallate. Suitable moisturizers include, but are not limited to, lactic acid and other 

hydroxy acids and their salts, glycerin, propylene glycol, and butylene glycol. Suitable 

emollients include lanolin alcohol, lanolin, lanolin derivatives, cholesterol, petrolatum, 

isostearyl neopentanoate and mineral oils. Suitable fragrances and colors include, but are not 

limited to, FD&C Red No, 40 and F.D&C Yellow No. 5. Other suitable additional ingredients 

that can be included in a topical formulation include, but are not limited to, abrasives, 

absorbents, anti-caking agents, anti-foaming agents, anti-static agents, astringents (e.g., witch 

hazel, alcohol and herbal extracts such as chamomile extract), binders/excipients, buffering 

agents, chelating agents, film forming agents, conditioning agents, propellants, opacifying 

agents, pH adjusters and protectants.

[00174] Modes of delivery for topical compositions include application using the 

fingers; application using a physical applicator such as a cloth, tissue, swab, stick or brush; 

spraying (including mist, aerosol or foam spraying); dropper application; sprinkling; soaking; 

and rinsing. Controlled release vehicles can also be used, and compositions can be formulated 

for transdermal administration as a transdermal patch.

[00175] A pharmaceutical composition can be formulated as inhaled formulations, 

including sprays, mists, or aerosols. Such formulations are particularly useful for the 

treatment of asthma or other respiratory conditions. For inhalation formulations, the 

compounds provided herein can be delivered via any inhalation, methods known to those 

skilled in the art. Such inhalation methods and devices include, but are not limited to, metered
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dose Inhalers with propellants such as CFC or HFA or propellants that are physiologically 

and environmentally acceptable. Other suitable devices are breath operated inhalers, 

multidose dry powder inhalers and aerosol nebulizers. Aerosol formulations for use in the 

subject method can include propellants, surfactants and co-solvents and can be filled Into 

conventional aerosol containers that are closed by a suitable metering valve,

[00176] Inhalant compositions can comprise liquid or powdered compositions 

containing the active ingredient that are suitable for nebulization and intrabronchial use, or 

aerosol compositions administered via an aerosol unit dispensing metered doses. Suitable 

liquid compositions comprise the active ingredient in an aqueous, pharmaceutically 

acceptable inhalant solvent, e.g., isotonic saline or bacteriostatic water. The solutions are 

administered by means of a pump or squeeze-actuated nebulized spray dispenser, or by any 

other conventional means for causing or enabling the desired dosage amount of the liquid 

composition to be inhaled into the subject's lungs. Suitable formulations, wherein the carrier 

Is a liquid, for administration, as for example, a nasal spray or as nasal drops, include aqueous 

or oily solutions of the active ingredient.

[00177] Formulations or compositions suitable for nasal administration, wherein the 

carrier is a solid, include a coarse powder having a particle size, for example, in the range of 

20 to 500 microns which is administered in the manner in which snuff is administered by 

rapid inhalation through the nasa l passage from a container of the powder held close up to the 

nose). Suitable powder compositions include, by way of Illustration, powdered preparations 

of the active ingredient thoroughly intermixed with lactose or other inert powders acceptable 

for intrabronchial administration. The powder compositions can be administered via an 

aerosol dispenser or encased in a breakable capsule which can be inserted by the subject into 

a device that punctures the capsule and blows the powder out in a steady stream suitable for 

Inhalation.

[00178] Pharmaceutical compositions can also be prepared in the form of suppositories 

(e.g., for rectal administration). Such compositions can be prepared by mixing the drug with a 

suitable non-irritating excipient that is solid at ordinary temperatures but liquid at the rectal
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temperature and will therefore melt in the rectum to release the drug. Suitable excipients 

include, for example, cocoa butter and polyethylene glycols.

[00179] Pharmaceutical compositions can be formulated as sustained release 

formulations (i.e., a formulation such as a capsule that effects a slow release of modulator 

following administration), Such formulations can generally be prepared using well known 

technology and administered by, for example, oral, rectal or subcutaneous implantation, or by 

implantation at the desired target site. Carriers for use within such formulations are 

biocompatible, and can also be biodegradable; in some embodiments the formulation 

provides a relatively constant level of modulator release. The amount of modulator contained 

within a sustained release formulation can be based upon, for example, the site of 

implantation, the rate and expected duration of release and the nature of the condition to be 

treated or prevented.

[00180] For the prevention and/or treatment of B2-faradykinin receptor mediated 

angioedema (e.g., HAE), the dose of the biologically active compound disclosed herein can 

vary within wide limits and can be adjusted to individual requirements. Active compounds 

(compounds of formula (I) or (II), such as, l-((4-chloro-3-(((4-(4-fluoro-l/7-pyrazol-l-yI)-2- 

methylquinolin-8-yl)oxy)methyI)“6-meihylpyridin-2-yl)methyl)-2-oxo~l, 2-dihydropyridine- 

S-carbonitrile) described herein are generally administered in a therapeutically effective 

amount. Doses can range from about 0.2 mg to about 50 mg of a compound having formula 

(I) or (II)/active compound per kilogram body weight, about 0.2 mg to about 35 mg per 

kilogram body weight, about 0,2 mg to about 20 mg per kilogram of body weight, or about 

0.2 mg to about 14.4 mg per kilogram of body weight and can be repeatedly administered 

every from about 5 hours to about 12 hours, about 10 hours to about 12 hours, or between 

about 2 and about 5 times per day or between about 2. and about 3 times per day. The daily 

dose can be administered as a single dose or in a plurality of doses. The amount of active 

ingredient that can be combined with the carrier materials to produce a single dosage form 

can be based upon the subject treated and the particular mode of administration. Dosage unit 

forms will generally contain between from about 0.5 mg to about 100 mg, about 0.5 mg to 

about 20 mg, about 0,5 to about 10 mg, or about 0.6 mg to about 6 mg of an active ingredient.
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[00181] It will be understood, however, that the specific dose level for any particular 

subject can be adjusted based upon a variety of factors including the activity of the specific 

compound employed, the age, body weight, general health, sex, diet, time of administration, 

route of administration, and rate of excretion, drug combination (i.e,, other drugs being used 

to treat the subject) and the severity of the particular disease undergoing therapy.

[00182] Active compounds disclosed herein will have certain pharmacological 

properties. Such properties include, but are not limited to oral bfoavailability, such that the 

oral dosage forms discussed above can provide therapeutically effective levels of the 

compound in vivo.

[00183] 8-{aryImethoxy)quinohnes and 8-(heteroaryImethoxy)qninolines provided 

herein can be used as antagonists of Bj-bradykinin receptors. Bj-bradykinin receptor 

antagonists according to embodiments can be used to inhibit the binding of Bj-faradykinin 

receptor ligands (e.g., bradykinin (BK)) to Bj-bradykinin receptor in vitro or in vivo. B2- 

bradykinin receptor modulators) provided herein can be administered to a subject (e.g., a 

human) orally or sublingually, and are present within at least one body fluid or tissue of the 

subject while modulating Bs-bradykinin receptor activity.

[00184] Bj-bradykinin receptor modulators can be useful for the treatment and/or 

prevention and/or prophylaxis of B2-bradykinin receptor mediated angioedema, such as 

hereditary angioedema (HAE). Embodiments including compounds having formula (I) or (Π) 

or salts, stereoisomer, hydrates or solvates thereof can be used as or for the manufacture of a 

diagnostic agent, whereby such diagnostic agent is for the diagnosis of B2~bradykinin 

receptor mediated angioedema.

[00185] Compounds of embodiments ears be labeled by isotopes, fluorescence or 

luminescence markers, antibodies or antibody fragments, any other affinity label like 

nanobodies, aptamers, peptides, etc., enzymes or enzyme substrates. These labeled 

compounds can be useful for mapping the location of bradykinin receptors in vivo, ex vivo, in 

vitro and in situ (e.g., in tissue sections via autoradiography) and as radiotracers for positron
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emission, tomography (PET) imaging, single photon emission computerized tomography 

(SPECT) and the like to characterize those receptors in living subjects or other materials.

[00186] Embodiments also pertain to methods for altering the signal-transducing 

activity of bradykinin receptors in vitro and in vivo. For instance, compounds of certain 

embodiments and labeled derivatives thereof can be used as standard and. reagent in 

determining the ability of a potential pharmaceutical to bind to the B2~bradykinin receptor.

[00187] Some embodiments can provide methods for localizing or detecting a B2~ 

bradykinin receptor in a tissue (e.g,, a tissue section), which methods involve contacting the 

tissue sample containing B2-bradykinin receptor with a detectably labeled compound 

according to embodiments under conditions that permit binding of the compound to the B2- 

bradykinin receptor and detecting the bound compound. Such methods and their respective 

conditions are known to those skilled in the art and include, for example, radioligand binding 

assays.

[00188] Some embodiments can provide methods of inhibiting the binding of 

bradykinin (BK) or any other R2~bradykinm receptor ligand to a B2-bradykinin receptor 

which methods involve contacting a solution containing a B2-bradykinin receptor antagonist 

compound disclosed herein, with, cells expressing B2-bradykinin receptor under conditions 

and In an amount sufficient to detectably inhibit binding of BK or any other substance to B?- 

bradyklnin receptor. Such methods and their respective conditions are known to those skilled 

in the art and include, for example, calcium mobilization assays,

[00189] Certain embodiments can provide methods for treating subjects suffering from 

B2~bradykinin receptor mediated angioedema as mentioned above. As used herein, the term 

"treatment" encompasses both disease-modifying treatment and symptomatic treatment, 

either of which can be prophylactic (i.e., before the onset of symptoms, in order to prevent, 

delay or reduce the severity of symptoms) or therapeutic (ie., after the onset of symptoms, in 

order to reduce the severity and/or duration of symptoms). A B2-bradykinin receptor 

mediated angioedema is "responsive to B2-bradykinin receptor modulation" if modulation of 

B2-bradykinm .receptor activity results in alleviation of the condition or a symptom thereof.
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Subjects can include but are not limited to primates (especially humans), domesticated 

companion animals (such as dogs, cats, horses) and livestock (such as cattle, pigs, sheep), 

with dosages as described herein.

[00190] The compounds of formula (I) or (II) according to embodiments can have 

improved properties when compared to B2-bradykinin receptor antagonists known in the state 

of the art, especially, improved selectivity, low toxicity, low drug-drug interaction, improved 

bioavaRability (especially with regard to oral administration), improved metabolic stability, 

improved stability in microsomal degradation assay, and Improved solubility.

[00191] 8-(heteroaryhnethoxy)quinolines provided herein can be used as agonists or 

antagonists of B2-bradykinin receptors in a variety of applications, both in vitro and in vivo, 

B2-bradykinin receptor antagonists according to certain embodiments can be used to inhibit 

the binding of B2-bradykinin receptor ligands (e.g,, BK) to B2-bradykinin receptor in vitro or 

in vivo. S2-bradykimn receptor moduiator(s) provided herein can be administered to a subject 

(e.g.f a human) orally or topically, and can be present within at least one body fluid or tissue 

of the subject while modulating B2-bradykinin receptor activity,

[00192] The following Examples further define and describe embodiments herein. 

Unless otherwise indicated, all parts and percentages are by weight.

EXAMPLES
[00193] The compounds of described embodiments can be prepared in a number of 

ways well known to one skilled in the art of organic synthesis. The compounds of 

embodiments can be synthesized using synthetic methods known in the art of synthetic 

organic chemistry', or variations thereon as appreciated by those skilled in the art.

[00194] The compounds shown in the following Table 1 are representative examples 

of compounds of formula (I) or (II) of embodiments. The CID (Chemical Identification 

number) listed in the table below can be used io retrieve chemical and biological information 

available regarding a given compound in the PubChem database at 

pubchem.ncbi.nlm.nih.gov. Compounds in Table .1 have been shown to at least have
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binding/antagonist activity with regard to the Bj-bradykinin receptor and information relating 

to biological activity of the compounds can. be found herein and in the PubChem database 

(based on the QD), The compounds are share a similar core structure (e.g., formula (1))
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[00195] Table 1

i Example Structure Name
Weight

(Da)
Citation/

CID
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Example Structure Name
Weight

(Da)
Citation/

CID
5

oa

- /

'W

Λ

ft
r

N-[4-chittro-2'Cyano-3-[(2- 
jnethyf quinoJin-8-
yl)oxymethyijphenyi5-2··
(ethyS«irbarnoy}amino)-N-
roefevtacetemide

465.9 10895913

6

Cs, JL <>L

la

fj

1+¼)

β·γ^

»/

it

2-(4-arciinobutykarbamoyiamino)-N-
[4-chloro-2-cyano-3-[{2-
methylquinolin-
8-yt)oxymeftsyf}phenyl]-N-
methyiacetamide

509.0 9831859
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S2X

Example Structure Name
Weight

(Da)

J Citation/
i C1D

7
ςα

A a

yAJ

fk-Q

Λ

ii

4-[[2-[4-ehloro-2-cyano-N-methyl-3-
[(2-tnefliylquino!in-8-y!)oxymetbyi)
anili»o]-2-
oxoeihyi] carbamoyiaminolbutacoic 
3cid

524.0 44340760

8

\AnA,

Y'k

°<χκ κ

1

(E)-N-{2-{4-ebioro-2-cyano-N- 
tneiby!-3-[(2-meOiylquinol in-8* 
yi)oxymethyi]
anilinoj-2-exoethyy-3-{3-
meihoxypbenyOprop-S-enamide

555.0 10257108
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J Example
Structure Name

Weight
(Da)

Citation!'
CiD

[ 9
QT

(E)-N-[2-'(4-chloro-2-cyano-N-
rnethyl-3-[{2'methylquissolin-8-
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anilmo]-2-oxoethy!3*3-[4-
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i Example Structure Name
Weight

(Da)
Citation/

C1D
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4-[(B)-3-[[(Z)-3-12,4-<3ichloro-3-[(2-
raetfeylquiBoliR-8-
yi)oxynteihyi]pfoenyl]prop-2-
enyS jamino] -3-oxoprop- l-enyil -N- 
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i
' Example Structure Name

Weight
(Da)

Citation/
CID

13
ΥτΎ

γ u '

r°

2-(5 -benzoyl-1 -tnethylpyirol-2-yi)'N- 
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Name Weight
(Da)

Citation?
CID

15

16

N-[2(4”d!ch3oro-3*[{2-
aiethylqutJMiin-S-
yl)oxymethyl]phenyl] -N-meShyl-2-[i -
uietfeyl-5-(ibiop}iene-2- 
carbonyl)pynol-2-ylj acetamide

578.5 44276380

2-15-(cyclohexanecarbonyl)-l-
methylpyrroi-2-ylJ-N-{2,4-dichjorO'-3-
[<2-methyltjuino!)n-8-
yl)oxyraethyl]phenyS3-N-
niethyl acetamide

578.5 44276287

rX
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Example Structure Name
Weight

(Da)
Citation/

CID

17
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i
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Example Structure Name
Weight

(Da)
Citation/

CID
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N-{2,4-dichloro-3-[{2-
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586.5 44276375
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...
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Example Structure
............. ................................... ......... . - -  -

Name
Weight

(Da)
1 Citation/
i CID
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Example
........

Structure Name
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Example Structure Name
Weight

(Da)
Citation?'

C3D
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OX
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•--y-XX
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C///If

2 -(5-(6-cyanopyridine-3-carbonyi)-J -
raethylpyrrol-S-yQ-N-ft'l-dicWoro-J-
f(2-methyiqninolin-$-
yOoxynsethylJphenyQ-N-
methyi acetamide

598.5 44276488

27
.0 ,8.

7 ί 1

i

!

\ /
^==8

i-t[5-ehloro-4-H2-inethyJ'4-(2'
methy}pyra2ol-3-yl)qaiitolin-8-ylJ
oxyraethyijpyridiii-3-
yl]meihy1ipyridtn-2-one

471.9 44190942
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[00196] Example 29 Synthesis of l.-((4-Chloro-3"ffl4-(4-fluoro-lff-pyazol-l-yD-2- 

methylqui.nolin-8-vl)oxy)methyi)-6-methylpy.ridin-2-s4)methy.n-2--oxo-l. 2-dihydropyridme- 

3-carbonitrile

[00197] ΐ ~((4-Chloro~3~(((4-(4-fl uoro-1 ff-pyrazol-1 «yl)-2-methyiquinoIin-8~ 

yl)oxy)methyl)-6-methylpyrid!n-2-yi)meihyl)-2-oxo-l, 2-dihydropyridine-3-carbonitrile 

(CFMQ) was synthesized using starting materials BI and QI shown in Figure 1. in reaction 

step 1, l-((4-chloro-6-methyl-3-(((tetrahydro-2//-pyran-2-yl)oxy)niethi)pyridine-2- 

yl)methyl)~2-oxo-l,2-dihydropyridine-3-carbonitrile (BI) was deprotected under acidic 

conditions in the presence of ihionyl chloride to remove the tetrahydropyranyl ether 

protecting group and replace the alcohol with a chlorine (CI) atom forming i-({4-chioro-3- 

(chloron5ethyl)-6-methylpyridin-2-yl)methyl)-2roxo-ls2-dihydropyridine-3-carbonitrile (B2). 

In reaction step 2. the methyl ether protecting group on 4-(4-fluoro-lJ/-pyrazol-l-yl)-8- 

methoxy-2-methylquinoIine (Ql) was cleaved by aluminum chloride (AlCi3) in toluene 

leaving the reactive hydroxyquinoline, 4-(4-finoro-lB-pyrazoI-l-yl)~2-methylquinolm-8-ol 

(Q2). In the final step (reaction step 3), B2 and Q2 are reacted in the presence of potassium 

carbonate in acetonitrile/water to form an ether linkage between the reactive hydroxyl and 

chloromethyl groups resulting in the CFMQ.
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(00.198] Example 30 Physicochemical Properties of CFMQ

[00199] The physicochemical properties of l-((4-Chloro-3-(((4-(4-fluoro-lF/ :-pyrazoi·

l-yl)-2-methylquinolin-8-yi)oxy)methyl)~6-methylpys'idin-2’yI)methyl)~2-oxo-l, 2-

dihydropyridine-3-carbonitrile (CFMQ) were determined using standard methods. See 

Tables 2 and 3, below. CFMQ was a free base with a molecular weight of 514,9 Da and was 

a nonhygroscopic, crystalline powder with a melting point of about 214°C. While CFMQ 

had slight solubility in aqueous medium, its solubility' was greatly enhanced in acidic

environments.

[00200] Table 2 Summary of Physicochemical Properties of CFMQ

Molecular Weight 514.9
Solubility (mM) in phosphate buffered 
saline (PBS)

33

pKal 3.95
pKa2 .1.70
log'O(pH~7,4) 3.47
Total Polar Surface Area (A2) 98.6
Number of Rotatable Bonds 6
H-bond Acceptors 8
H-bond Donors 0
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[00201 ] Table 3 Summary of Solubility Properties of CFMQ

Vehicle pH Solubility (mg/ml)
Water - <0.01
HC1 0.1N 1.3 0.32
Citrate/NaOH pH 2 2 0.02
Citrate/NaOH pH 5 5 <0,01
Phosphate Buffer 7 <0.01
NaOH 0.1N 12.8 <0.01
Acetic acid, glacial - 19.89
Ethanol - 0,17
Glycerol - 0.01
PEG40O (polyethylene 
glycol 400)

* 2,37

Propylene Glycol - 0.10
Labrasol (glyceryl and 
polyethylene glycol esters)

1.43

Olive Oil - <0.01
Tween 20 (Polyoxyethylene - 0,87
(20) sorbitan monolaurate)
Tween 80 (Polyoxyethylene - 3.50
(80) sorbitan monolaurate)

[00202] Example 31 Efficacy of CFMQ

[00203] In vivo experiments in both wi1d~type (WT) C57BL/6J mice and Cl-inhibited

knock out (Cl INH KO) mice measured pharmacodynamic efficacy by the ability of CFMQ 

to block plasma extravasation, which is causative to edema, the most important symptom 

requiring treatment in HAE subjects.. This plasma extravasation model has been used 

extensively in the literature to investigate the efficacy of bradykinin receptor antagonists. 

(Han et al., “Increased vascular permeability in Cl inhibitor-deficient mice mediated by the 

bradykinin type 2 receptor,” 3 Clin Invest, 2002 Apr; 109(8); 1057-1063.)

[00204] Determination of BDso in Mice

[00205] Intravenous Study in Wild-Type Mice

[00206] The uptake and effective blocking of plasma extravasation of CFMQ was 

examined following IV (intravenous) bolus administration In wild-type (WT) C57/BL6 male 

mice (n=4/dose group). Mice received CFMQ (HGT37.il) (2pL/g) at 1.0 pg/kg, lOQpg/kg, 

and/or 6 mg/kg. Following CFMQ administration and prior to the terminal time point mice 

received an IV injection of Evans blue (EB) dye (30 mg/kg) and were sacrificed. The bladder
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was removed, dried and weighed and extracted in formamide (LO mL). EB concentration in 

the formamide extract was determined spectrophotometrically and EB content was calculated 

as pg EB per milligram of tissue weight. Efficacy was determined by inhibiting the 

accumulation of EB in the bladder.

[00207] Doses of 1.0 and or 100 pg/kg did not inhibit extravasation, showing similar 

levels of EB in the bladder as controls, with the 1.0 pg/kg dose giving a value of 0.7602 EB 

mg/kg tissue, compared to controls (0.7927 EB mg/kg tissue). However, the 6 mg/kg dose 

achieved significant inhibition of extravasation compared to the control group, with a value 

of 0,0701 EB mg/kg tissue.

[00208] CFMQ doses of 0,001, 0.05, 0,1, 0.25, 0.5, LO, and or 3.0 mg/kg were 

administered as IV bolus injections to WT mice (n-8/dose group). As illustrated in Figure 2, 

a dose-response compared to vehicle controls was demonstrated, with significant inhibition of 

plasma extravasation at doses of 0.5, 1.0, and or 3.0 mg/kg. When dosed intravenously in the 

WT model, CFMQ (HGT3711) blocked plasma extravasation completely at high doses (500 

pg/kg) and showed an effective dose (ED50) of460 pg/kg (Figure 2).

[00209] Oral Administration Study in Wiid-Tvpe Mice

[00210] The uptake and effective blocking of plasma extravasation of CFMQ 

(HGT37I1) was examined following oral administration In wild-type (WT) C57/BL6 male 

mice (n-4/dose group). Alice received a single oral gavage of CFMQ (HGT371.1) (10pL/g) at 

3.0 or 10 mg/kg. Blood samples were taken at 20 and 60 minutes post-dose. Following oral 

administration CFMQ (BGT3711) administration and prior to the terminal time point, mice 

received an IV injection of Evans blue (EB) dye (30 mg/kg) and were sacrificed. Similar to 

the IV study, EB concentration in the formamide extract was determined 

spectrophotometrically (pg EB per milligram of tissue) and efficacy was determined by 

inhibiting the accumulation of EB in the bladder.

[00211] As illustrated in Figure 3, both doses of CFMQ (HGT3711) had an inhibitory 

effect on plasma extravasation, with significant differences seen at 10 and 30 mg/kg (4 

minutes) and at 10 mg/kg (24 minutes) post-dose, compared to vehicle controls. At 3.0
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mg/kg inhibition to 56% and 58% at 4 and 24 minutes post dose were observed. A dose of 10 

mg/kg showed greater inhibition of extravasation to 14% and 21% at 4 and 24 minutes, 

.respectively. After 64 minutes, inhibition was at 72% and 75% for the 3.0 and 10 mg/kg 

doses, respectively. These results supported that oral administration of CFMQ (HGT3711) 

demonstrated rapid pharmacodynamic effects in the mouse,

[00212] The efficacy of CFMQ (HGT371I) following orally administration was 

studied in female WT mice. Eight mice per group received either vehicle or CFMQ 

(HGT371.1) at 1,0, 3,0, .10, or 30 mg/kg by oral gavage. An additional dose group received 

Firazyr® (icatibant-0.4 mg/kg) as a subcutaneous (SC) injection. Similar to the previous 

studies, inhibition of EB content in the dried bladder (pg EB per milligram of tissue weight) 

was utilized as measurement of efficacy.

[00213] The EB concentration of the formamide extract from the bladder demonstrated

CFMQ (HGT3711 ) inhibition of EB absorbance in a dose dependent manner. An oral dose of 

3,0 mg/kg was determined to be the mimmaHy-effective dose (MED), and a dose of 10.0 

mg/kg (plasma value of 267 nM) was found to be equally effective as a 0.4 mg/kg SC dose of 
Firazyr® (icatibant). The results illustrated in Figure 4 show that both 10 and 30 mg/kg doses 

of CFMQ (HGT3711) provided almost 100% inhibition of EB accumulation In the bladder.

[00214] Oral Administration Study in Knockout Mice

[00215] To demonstrate efficacy in a mouse model relevant to the HAE disease, 

studies were conducted in a knockout mouse that is deficient in the C-l inhibitor (CI-INH- 

KO). These mice contain a similar genetic deficit to the HAE patient/subject population and 

demonstrated increased vascular permeability as compared to wild-type littermates.

[00216] In a similar study design as described above, oral administration of CFMQ 

(HGT3711) demonstrated a similar efficacy profile as observed in the WT mice, with 

dose-dependent inhibition of EB dye extravasation in the bladder of CFMQ (HGT3711) 

dosed animals (Figure 5).
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[002.17] The EB concentration of the formamide extract from the bladder of knockou t 

mice demonstrated CFMQ inhibition of EB absorbance in a dose dependent manner. An oral 

dose of 3.0 mg/kg was determined to be nearly as effective as a 0.4 mg/kg SC dose of 

Firazyr® (ieatibant) in the knockout mice and both 10 and 30 mg/kg doses of CFMQ 

provided almost 100% inhibition of EB accumulation in the bladder of knockout mice.

[00218] Example 32 Potency of l-((4-Ch}oro-3-(((4-(4-fiuoro-ljy-pyrazol-lry|)-2- 

methyiquInolin-8-yi)Qxy)methyl)“6-methvSpyridin-2-yi)methyl)-2-oxo-l< 2-dihydropyridine- 

3-carbonitriie

[00219] The potency of CFMQ (JSM11938/HGT37T1) was determined in B?- 

bradykinin receptor binding and functional cellular and ex vivo assays. CFMQ was potent in 

assays that assessed binding to the Bi-bradykinin receptor and functional assays that 

measured calcium mobilization as .a marker of Ba-bradykinin receptor binding.

[00220] Receptor Binding and Selectivity

[00221] To determine the affinity to the B2’hradykinin receptor, CFMQ was compared 

to a diverse set of receptors and reference agents in an in vitro assay using cells from rat 

heart, urinary bladder, cerebral cortex, as well as human recombinant cells (CHO and HEK 

293) and other cell lines. Each assay included a ligand at a specific concentration 

(concentration ranging from 0.007-10 nM), in addition to a non-specific ligand (concentration 

ranging from 0.1 pM-50 nM) for incubation periods ranging from 15 minutes to 6 hours at 

40-370C. The specific binding to the receptors was defined as the difference between the total 

binding and the nonspecific binding, determined in the presence of an excess of unlabeled 

CFMQ. The concentration causing a half-maximal inhibition of control specific binding (IC50 

values) and inhibition constants (Kj) were determined, and each reference compound was 

within the accepted limits of the historic average (± 0.5 log units).

[00222] CFMQ was found to bind to a small number of off-target (non-brady  kinin 2) 

receptors with IC50 values less than 10 μΜ (Table 4). The levels at which the off-target 

receptors were bound were greater than ten times higher than the concentrations required to 

influence efficacy. CFMQ (HGT3711) was demonstrated to be selective in its binding to the 

B2-bradykinin receptor and to have a strong binding affinity to the B2-bradykinin receptor.
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[00223] Table 4 Receptors >50% Inhibited by CFMQ at 1 ΟμΜ

Receptor % Inhibition 1 1CSO
(μΜ)

nH

μ
(&) (MOP)(agontst site)

54 6.7 2.7 1.0

A3
(A)

53 1
1 7,6 4.5 1.4

BZD
(peripheral)

93 1,4 1.2 1.7

nk3
(A)

53 | 1.1 2.7 1,!

vla
(A)

51 j
1.5 '· 1.3

[00224] In a competition assay, CFMQ was formulated with incubation buffer 

(containing 2 nM [3H] bradykinin) and brought to concentrations of 0.001, 0.003, 0.01, 0.03, 

0.1, 0.3, J.O and 3.0 μ.Μ. For determination of non-specific binding 1.25 μΤ of a 10 mM 

bradykinin (BK) solution was added to 248.8 μΤ incubation buffer (containing 2 nM 

[3H]BK). For determination of total binding, CFMQ was not added, Appropriate controls 

were prepared in the same method.

[00225] Human embryonic kidney (HEX) 293 cells stably express recombinant human 

B2-bradykinin receptors (10 pmol/mg protein) and were added to 96-well culture-trays and 

cultivated for 1-3 days, followed by incubation with 100 pL of each of the incubation buffers 

containing [3H]BK. After a 90-mlnute incubation period and washing (4x PBS (phosphate 

buffered saline)) supernatants of the cell mixtures were transferred to scintillation vials and 
assayed for [3H]BK in a beta-counter. Results of counts per minute (cpm) for non-specific 

binding were subtracted from the total cpm and were used for curve fit and IC5o calculation.

[00226] Results showed that CFMQ (HGT37I1) bound to and competed away 

bradykinin with an IC5o of 3.3 nM. The reference compound Firazyr® (icatibant) exhibited 

similar affinity for B2-bradykinin receptor with an IC5o of 2 nM.
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[00227] The results of these studies demonstrated that CFMQ (HGT3711) has selective 

and strong binding affinity to the Ba-bradykimn receptor.

[00228] Calcium Mobilization Assays

[00229] CFMQ activity on the inhibition of calcium mobilization, a marker of B2-bradykinin 

receptor binding was characterized in a cellular assay. CFMQ was formulated as a 5 nM

stock solution in 100% DMSO and serially diluted to 0.04, 0.12, 0.37, 1.11, 3.33, 10 and 30 

nM. Human fibroblast (HFI5) cells, which express the human B2R were loaded with 100 pL 

calcium dye solution containing 2.5 mM probenicide and were then pre-incubated with 

CFMQ for 25 minutes at 25°C, The inhibition effect of CFMQ on bradykinin-mediated 

calcium mobi lization was tested in this system by emission of fluorescence signal s, using the

height of the resulting peak over the baseline value (relative fluorescence units [RF'U] max-

min). The percent inhibition for each concentration was used for curve fit and ICjo 

calculation.

[00230] CFMQ was found to have a strong potency to the human Ify-hradykinin 

receptor where it inhibited bradykinin-induced calcium mobilization with an ICS0 of 2.97 nM. 

In a previous study the reference compound Firazyr© (icatibant) exhibited an ICSO of 4.0 nM. 

(Data not shown.)
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[00231] Umbilical Vein Contraction Assays

[00232] The inhibition effect of CFMQ on bradykinin induced calcium mobilization 

was examined in an ex vivo functional assay of human umbilical vein contraction, which is 

considered a gold standard for bradykinin activity' measurements. The human umbilical cord 

preparation was comprised of a control condition (no bradykinin agonist), CFMQ at 10, 30, 

100 and 300 nM concentrations and a positive control group with reference to a known B2R 

antagonist (icatibant; Firazyr®). Following a 30 minute incubation, BK -induced vein 

contractions were initiated In a cumulative manner (final concentration of 10 μΜ), followed 

by maximal calibration contraction induction by 10 μΜ serotonin. The tension increase for 

each dose response was calculated in relation to the (maximal) response towards serotonin, 

graphed as a dose-response curve and used to calculate an effective concentration at 50% 

(EC50) value (Figure 6)

[00233] In this functional umbilical vein assay7, an EC50 of 7,3 nM for CFMQ (Figure 

6) was found to be comparable to Firazyr® (icatibant), which had an EC5o of 2.5 rsM,

[00234] Permeability

[00235] To determine bidirectional permeability'·, CFMQ was examined in an in vitro 
incubation assay with human small intestinal mucosa (Caco-2 cell). CFMQ at 5 μΜ was 

dosed to the cell monolayers on the apical side (A-to-B) or basolateral side (B-to-A) and 

incubated at 37°C with 5% CO2 for 120 minutes. Permeability of Lucifer Yellow (500 μΜ) 

was measured to ensure no damage was inflicted to the cell monolayers during the CFMQ 

flux period. All samples were assayed by LC-MS/MS using electrospray ionization.

[00236] The result was a permeability coefficient of 34 to 38 cm/s (A-to-B; B-to-A) 

respectively, which was considered highly permeable with no significant efflux in the Caco-2

ceils. This absorption in humans was not expected to be permeability limited, and was a

favorable predictor for both rapid absorption and time to onset of action of an orally 

administered molecule.
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[00237] Example 33 Pharmacokinetics of CFMQ in Mouse, Rat, Dog, . Monkey and 

Micro Yucatan Miniature Swine

[00238] Absorption in Mice

[00239] CFMQ (HGT3711) was administered to fasted female CD-I mice (n-18/dose 

group) by a single oral gavage at 100, 250 and 450 mg/kg in a dose volume of 5 mL/kg in a 

spray-dried dispersion formulation (discussed below). Blood samples were taken via 

cardiocentesis or abdominal vein prior to administration and at 10, 30. 60 (Ihr), 120 (2 hr), 

240 (4 hr) and 480 (8 hr) minutes post dose. Plasma concentrations of CFMQ (HGT3711) 

were determined by LC-MS/MS (liquid chromatography mass spectrometry) and 

concentrations below the limit of quantitation (3 ng/mL) were assigned a value of zero for 

pharmacokinetic analysis. Nominal dosing concentrations were used in all calculations.

[00240] Figure 7 illustrates the time-concentration curve at each dose level and 'Fable 5 

summarizes the plasma concentration (ng/raL) and PK (pharmacokinetic) properties of 

CFMQ (HGT37.11) following oral administration in mice.

[00241 ] 'Fable 5 Average Plasma Concentration (ng/mL) and PK Properties of 
CFMQ (HGT3711) Following TV Administration in CD-I Mice

Average Concentration of HGT37I1 (ng/rnL) ±SD at Sampling Time points (min)
Dose (mg/kg) 10 min 3d min 60 min 120 min 240 min 480 rain

100 5297 ± 
1520

4100±
3014

5170 ± 
2856

2200 ± 
1246

78 ± 48 18 ±n

250 6250 ± 
1580

13267V
451

10403 ± 
2685

4570 i 
2544

854 ±468 45 e. 7

450 U573*. 14633 ± 15750 i 6435 .-fc 3374 ± 88 ± 63
4252 4046 5445* 4660* 2691

Pharmacokinetic Properties
Dose (mg/kg) ί Cmsx AUC)ast (miumg/mL·) Γ AUC„ (miirng/mL)

i (ng/mL) I
100 j...........529Ϋ0 628805 V"..........1 630l60.0”’“ 

250 13267.0 1463980.0 1467486.0
450 15750.0 2445200.0 2452475.0

ND; Not Determined?1 Extrapolated to t=/0; *n=2 animats per time point
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[00242] There was a dose proportional increase In the exposure profile of tire mouse 

following oral administration of CFMQ (HGT3711). Absorption was rapid with the time of 

maximum plasma concentration (Tmax) values at or near the first time point collected. The 

peak serum concentration (Cmax) was seen to compress as the doses got larger, however the 

exposure (area under the concentration curve; AUC«>) continued to increase proportionally. 

This may reflect a maximum in absorption rate at doses higher than 250 mg/kg with this 

formulation.

[00243] Absorption in Rats

[00244] Pharmacokinetics and gender differences were evaluated with 2 different 

formulations of CFMQ (HGT3711) in 2 different types of rat models. These attributes were 

investigated in a single oral gavage study. Male and female Wistar rats (»“3 per dose group) 

received CFMQ (HGT3711) at 15, 75 75, and or 150 mg/'kg. Male Sprague-Dawley (S-D) 

rats (n=3 per dose group) received a single dose level, 75 mg/kg. The two vehicle 

formulations evaluated were formulation 1: 10% N-methyl pyrrolidone (NMP): 10%

Ethanol: 30% polyethylene glycol (PEG400): 50% GELUCIRE (lauroyl polyoxylglycerides); 

and formulation 2: 10% NMP: 0% PEG400: 20% CREMOPHOR EL (Macrogolglycerol 

ricinoleate): 25% GELUCIRE 44/14 (lauroyl polyoxylglycerides): 25% CAPROYOL 90 

(Propylene Glycol Caprylate).

[00245] Blood samples were taken via cardiac puncture prior to administration and at 

0.25 (I5min). 0.50 (30 min), 1, 2, 4, 8 and 24 hours post dose. Plasma concentrations of 

CFMQ (HGT3713) were determined by LC-MS/MS and nominal dosing concentrations were 

used in all calculations.

[00246] No adverse reactions were observed in any rats in this study. Figure 8

illustrates the time-concentration curve of both formulations in both sexes of each species.

[00247] Based on average dose normalized AUC values and similar dose 

concentration, oral exposure to CFMQ (HGT371I) was 20-40 times higher in female rats 

compared to male rats of both species (Table 6). This gender difference was observed in both 

S-D and Wistar rats. In both dose formulations in the Wistar rat, the average AUC values
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decreased with increasing dose, showing that CFMQ (HGT3711) exposure was not dose 

proportional; however, this was likely due to precipitation of the molecule at the higher 

concentrations.

[00248] Table 6 Average Pharmacokinetic Properties of CFMQ (HGT3711) 
Following Oral Administration of 2 Formulations in Male and Female Wistar and Sprague 
Dawiey Rats

Γ__  .. Formulation 1
SB™..... Bose

(mg/kg)

75
150

ĉ-niax
(ng/mL)

1138
2547
1853

TiMX ί
(hr) ί

tiZ2
(hr)

AFC- ,·τ v --
(ferng/mL)

4662
11085
8712

AUCT
(fermg/mL)

11130
9059

Wistar (Female)
0.83
0.58
0,33 j

3.10
3.13
5.42

15 77.4 0.50 ί 1.6? 218 r 229
Wistar (Male) 75 155 0.25 ί 4.28 243 282

150 277 0.25 ί 1.63 309 397
S-B (Female) 75 2277 0.50 2.01 11935 14271
S-B (Male) 75 187 0.50 | 1.96 410 435

Formulation 2
15 592 3.33 | 6.08 5210 5814

Wistar (Female) 75 2197 0.75 | 3.12 10738 31317
150 1580 033 2.64 6427 6436
15 34.7 0.83 j 1.74 175 155

Wistar (Male) 75 94.9 0.50 3.35 219 261
150 119 0,25 | 2.43 199 260.....................

S-B (Female) 75 2177 0.83 j 3.58 20604 20842
S-B (Male) 75 191 0.67 i 3.43 673 745

[00249] Within both formulations, CFMQ (HGT3711) demonstrated large differences 

in exposure between sexes, with females showing greater than a 5-fold increase in exposure 

compared to males. The vehicle formulation utilized in the studies was a spray-dried

dispersion formulation of CFMQ (HGT3711) complexed with 50% hydroxyl propyl methyl

cellulose acetate succinate (HPMCAS) (discussed below).

-69-



WO 2014/159637 PCT/US2014/024540

Attorney Docket No. 0138.0001-PCT

[00250] Absorption in Micro Yucatan Miniature Swine

[00251] CFMQ (HGT3711) was administered to Female Yucatan Miniature Swine

(mini-pig; n=3) by a single oral gavage at 10 mg/kg (concentration 2 mg/ml.) at a dose 

volume of 5.0 mg/mL. This study utilized the spray-dried dispersion (SDD) (50; 50 with 

polymer; HPMCAS) formulation of CFMQ (HGT3711) (see below). Blood samples were 

taken via jugular or other suitable vein puncture prior to administration and at 0.083 (5 min), 

0,25 (15 min), 0.50 (30 min), 1, 2, 4, 8, 12 and 24 hours post dose. Plasma concentrations of 

CFMQ (HGT3711) were determined by LC-MS/MS.

[00252] There were no test articles related to mortality/morbidity and no abnormal 

clinical observations noted during the course of the study.

[00253] 'Hie average plasma concentration time curve is seen in Figure 9 and 

pharmacokinetic properties and plasma concentrations of CFMQ (HGT3711) are summarized 

in Table 7,

[00254] Table 7 Average Plasma Concentration (ng/mL) and PK Profile of CFMQ 
(HGT'3711) Following PO Administration in Female Yucatan mini-pig at 10 mg/kg

Average Concentration of HGT3711 (ng/mL) at Sarnphng Time points (hr)
0(fer) 0,25 (hr) 0,5 (hr) 1.0 (hr) 2.0 (hr) 4.0 (hr) 8.0 (hr) 12 (hr) 24 (hr)

0 80.0 595.7 1556.7 2063.3 1153.3 283.7 111.5 14.2
Pharmacokinetic Properties

T!Mi (hr) j ti/2 (hr) CL (L/hr/kg) [ V„(L/kg) ALCfass i aVCF
(hrmg/mL) (hrag/mL)

.... 1 57 ND I ND
!

____
10625 1Π15

ND; Not Determined; ^Extrapolated to toO.

[00255] Following oral administration in mini-pig, averaged plasma levels of CFMQ 

(HGT3711) had a half-life of 57 hours and an extrapolated AUC of i l l 15 hrmg/mL.

[00256] Plasma Kinetics Following Intravenous. Exposure in Mice

[00257] CFMQ (HGT3711) was administered to fasted female CD-I mice by a single 

intravenous injection at 1.0 mg/kg, formulated in 100% PEG200, Blood samples were taken 

via cardiac puncture prior to administration and at 0.083 (5 min), 0.25 (15 min), 0,50 (30
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min), T 2, 4, and 8 hours post dose. Plasma concentrations of CFMQ (HGT3711) were 

determined by LC-MS/MS and concentrations below the limit of quantitation (BLOQ = 

<lng/ml) were assigned a value of zero for pharmacokinetic analysis. Nominal dosing 

concentrations were used in all calculations.

[00258] No adverse reactions were observed after the IV (intravenous) administration 

CFMQ (HGT3711). Table 8 summarizes the average plasma concentration and calculated 

pharmacokinetic properties of CFMQ in the mouse. By 4 hours post-dose CFMQ (HGT3711) 

plasma concentration was below the BLOQ.

[00259] Tabic 8 Average Plasma Concentration (ng/mL) and PK Properties of 
CFMQ (HGT3711) Following IV Administration in Female CD-I Mice at 1 mg/kg

Average Concentration of HGT3711 (ag/mL) +SD at Sampling Time points (hr)
0 1 0.083 0.25 0.50 1.0 2,0 | ~ 4.0... 8,0

ND I 162 +
ΐ 76,61

92.9 + 
70.1

22.4 + 
1.84

12.6 +
8,59

3,48 ±
ND

ND i
jI

ND

Pharmacokinetic Properties
Ca Τ,,,Λχ i t»2 CL ϊ V6S (L/kg) i AUCiast

(sg/mL)1 (hr)5 | (hr) (L/hr/kg) j (hrng/mL) ± SE
214 θ 1 0.56____ 14.1 6.3 [ 68.1 ± 10.8

ND: Not Determined ‘Extrapolated to t=0

I AUC»
I (hrng/mL) 

1 70.9

[00260] Following IV administration, averaged plasma levels of CFMQ (HGT3711) 

had a half-life (L/s) of 0.56 hours and a clearance (CL) rate of 14.1 L/hr/kg, which Is greater 

than liver blood flow in a typical mouse (5.40 L/hr/kg). (Davies and Morris, “Physiological 

parameters in laboratory animals and humans,” Pharm Res, 1993 July; 10(7):1093-5.) The 

average volume of distribution (Vss) was 6.3 L/kg, which, is greater than total body water in 

mouse (0.73 L/kg). This suggested that CFMQ (HGT3711) was extensively distributed in the 

mouse.

[00261] Plasma Kinetics Following.intravenous Exposure in Rats

[00262] CFMQ (HGT3711) was administered to fasted female Sprague-Dawley rats by 

a single intravenous injection at 1.0 mg/kg, formulated in 100% PEG20O (Tabic 2.6.5.X, 

Study 10SHIRUSP11). Blood samples were taken via a jugular vein cannula prior to
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administration and at 0.083 (5 min), 0.25 (15 min), 0.50 (30 min), 1, 2, 4 and 8 hours post 

dose. Plasma concentrations of CFMQ (HGT3711) were determined by LC-MS/MS and 

concentrations below the limit of quantitation (1 ng/mL) were assigned a value of zero for 

pharmacokinetic analysis. Nominal dosing concentrations were used in all calculations.

[00263] There were no adverse reactions observed after the intravenous administration 

of CFMQ (HGT3711). Table 9 summarizes the average plasma concentration and calculated 

pharmacokinetic properties of CFMQ in the rat.

[00264] Table 9 Average Plasma Concentration (ng/mL) and PK Properties of 
CFMQ (HGT3711) Following IV Administration in Female Sprague-Dawley Rats at 1 mg/kg

Average Concentration of BGT37H (ng/mL) ±SD at Sampling Time points (hr)
0 hr 0.083 hr ' 0.25 hr i 0.50 hr I 1.0 hr 2.0 hr I 4.0 hr 8.0 hr

0 597 ± 351 [1
401 ±111 i 324*39.8 248* 111

.1............1..
160 ±58,1 | 113 ±73.2 36.9 ±

46.2
Pharmacokinetic Properties (± SD)

Co (ng/mL)5 [ ΊΑ.™ 
(hr)1

t3/2 (hr) Cl, 1
(L/hr/kg) j

1

Vss (L/kg) Ί Ati€i3sj
i (hrag/mL)
1

AtJC.z.
(hr ng/mL)

11
747 ± 558 | 0 2.86*2.54 0.95 ±0.68 2,6 ± 1,} ] 1149*501 ΐ 1413*771

[00265] Following IV administration, in rat, averaged plasma levels of CFMQ 

(HGT3711) had a half-life of 2.86 * 2.54 hours and a clearance rate of 0.95 A 0.68 L/hr/kg, 

which is approximately 30% of liver blood flow in rat (3,3 L/hr/kg) (Davies and Morris, 

1.993), The average volume of distribution was 2.6 * 1.1 L/kg. which was high and greater 

than total body water in rat (0,7 L/kg) (Davies and Morris, 1993) suggesting that CFMQ was 

extensively distributed in the rat.

[00266] Plasma Kinetics Following Intravenous Exposure in Dogs

[00267] CFMQ (HGT3711) was administered to fasted female beagle dogs by a single 

intravenous injection at 1.0 mg/kg, formulated in 100% PEG200 (Table 10), Blood samples 

were taken via jugular vein puncture prior to administration and at 0.083 (5 min), 0.25 (15 

min), 0.50 (30 min), 1, 4, 8 and 24 hours post dose. Plasma concentrations of CFMQ 

(HGT3711) were determined by LC-MS/MS and concentrations below the limit of
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quantitation (LO ng/mL) were assigned a value of zero for pharmacokinetic analysis. 

Nominal dosing concentrations were used in all calculations.

[00268] Table 10 Average Piasraa Concentration (ng/mL) and Pharmacokinetic 
Properties for CFMQ (HGT371I) Following IV Administration in Female Beagle Dogs at 1
mg/kg

Average Concentration of HGT37U (ng/mL) at Sampling Time points (hr)
j 0 (hr) 0.983 (hr) j 8.25 (hr) 8,50 (hr) ί 1.0 (hr) 4.0 (hr) j 8.0 (hr) 24 (hr)
1 0 1845 ! 1325 1070 717 377....... I 180 ND

Pharmacokinetic Properties
ί C# Tmsx ha CL i Vss(L/kg) i AUC!ast | AUC-
! (ng/mL)1 (hr)1 (hr) (L/hr/kg) | ] (hr ng/mL) | (hrng/mL)

ί 2175L_________ Λ 0 2.69 0.25 i 0.75 j 5155 I 5270

ND: Not Determined; ^Extrapolated to t~0

[00269] Following IV administration in dogs, average plasma levels of CFMQ 

(ΗΌΤ3711) demonstrated a half-life of 2.69 hours and clearance rate of 0.25 L/hr/kg, which 

is approximately 14% of liver blood flow in dog (1.85 L/hr/kg) (Davies and Morris 1993). 

The average volume of distribution was 0.75 L/kg, similar to total body water in dog (0,6 

L/kg),(Davies and Morris 1993), This suggested that CFMQ is not extensively distributed in 

dogs.

[00270] Plasma Kinetics Following Intravenous Exposure in Monkeys

[00271] A cross-over PK (pharmacokinetic) analysis was conducted in cynomolgus 

monkey, Two fasted male monkeys in each dose group received a single 1.0 mg/kg dose of 

CFMQ (HGT3711) by either IV (intravenous) or PO (oral) administration, with a 7-day 

washout period between each dose. The dose concentration was LO mg/mL with a dose 

volume of LO mL/kg. Blood samples were collected via the femoral vein at 0,083 (5 min), 

0.25 (15 min), 0.5 (30 min), L 1.5, 2, 3, 4, 6, 8, 18 and 24 hours post-dose. Plasma 

concentrations of CFMQ (HGT3711) were determined by LC-MS/MS and concentrations 

below the limit of quantitation (2.5 ng/mL) were assigned a value of zero for 

pharmacokinetic analysis. Following oral administration of CFMQ (1 mg/kg), the 

concentration of CFMQ in plasma was below the limit of quantitation (BLQ:;;<2,5ng/ml) at 

each sampling time point, preventing assessment of pharmacokinetic properties of CFMQ
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after oral administration in monkeys in this study, Table 11 summarizes the average PK 

properties for IV and PO dosed groups.

[00272] Table 11 Selected Pharmacokinetic Properties of CFMQ (HGT3711) in Male 
Cynomolgus Monkeys Following IV and Oral Administration

IV (Ϊ mg/kg)

[00273] AUC(o-t)
0ig/_L"h

r)

AUCi^y
(pg/L*hr

)

MRT(0
-■<·)

(hr)

is/2,-. Τ®# Vz
(L/kg

)

LLz
(L/hr/kg

)

1.51

Caa * [00274] f
(hr

) (hr)
X

(pg/.L
)

(%)

[00275]
Mean

678,74 693.99 1.77 1.4
0

0.23 2.98 410.1
7

[00276] N/
A

[00277] S 148.70 151.48 0.23 0.2 0.20 0.55 0.41 107.1 [00278] W
p 4 4 A

PO (1 mg/kg)

[00279] N/C | N/C N/C N7 N/C N/C T N/C N/C [00280IN/
Mean C C

[00281] N/C N/C N/C N/ N/C N/C i N/C N/C [00282]N/
SD I j C c

N/A'-'noS applicable
N/Onot calculated; all plasma levels of HGT371.1 at ail time point samples were below the limit of detection

[00283] Following IV (intravenous) administration in monkeys, the average plasma 

levels of CFMQ (HGT3711) demonstrated a systemic clearance (CL) of 1.51 ± 0.41 T/hr/kg, 

which corresponds to 57.63% of monkey hepatic blood flow (2.62 L/hr/kg)(Davies and 

Morris 1993). The mean half-life (t]a), C^and AUC(o^) values were 1.40 ± 0.24 hr, 410 ± 

107.14 pg/L and 693.99 ± 151.48 hrpg/L, respectively. CFMQ administered intravenously 

distributes extensively into the tissues of the monkey, with a mean volume of distribution 

(V2) at terminal phase of 2.98 ± 0,55 L/kg, which corresponds to 4.32-fold of the total body 

water (0.69 L/kg) in the monkey,(Davies and Morris 1993)

[00284] A late T^was observed in Monkey 2 and 4 following intravenous injection, 

which may have been due to the utilization of 50% PEG200, which has a delayed-response 

effect and may have made the solution viscous, limiting the solution at tire injection site and 

slowing blood dispersal.
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[00285] Following oral administration of CFMQ (HGT3711) at 1 mg/kg there was no 

bioavailability in the monkey, as plasma concentrations of CFMQ were below the limit of 

quantification (BLQ). However, bioavailability following an oral dose of CFMQ was 

observed in all other species tested.

[00286] Based on in vitro .metabolism studies across species the lack of exposure in the 

monkey may be due to low metabolic stability and/or a unique clearance or transport 

mechanism in the primate that is not expected in other species, including humans. When 

CFMQ was dosed to monkeys by the intravenous route it demonstrated moderate to high 

clearance values, and this may indicate that the lack of bioavailability may in part be due to a 

lack of absorption. Low absorption could be the result of an interaction with a transporter in 

the li ver or intestine that limits the systemic exposure of CFMQ in monkeys.

[00287] Metabolism

[00288] The metabolic pathway of CFMQ (HGT3711) was explored in liver 

microsomes and primay hepatocytes, as well as in an in viva mini-pig biodistribution study.

[00289] In FZftv? Metabolism Studies

[00290] In vitro metabolite identification was performed in CD-I mice, Sprague- 

Dawley rats, Yucatan mini-pigs and human hepatocytes. Observed metabolites were 

confirmed by comparison against synthetic reference standards.

[00291] In vitro metabolic stability studies were performed to determine hepatic 

stability in vivo, CFMQ was incubated in liver microsomal preparations from mouse, rat, dog, 

mini-pig, and humans, as well as an additional study with monkey and human. CFMQ was 

incubated with human and animal liver microsomes at 0.3 mg/m'L at 37°C for 30 or 60 

minutes. Additional reference compounds were incubated as controls. Following incubation, 

samples were analyzed by HPLC-MS/MS.

[00292] CFMQ (HGT37I1) had variable stability in rodent species with generally 

increasing stability in higher species, with markedly higher stability in human liver
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preparations. Low metabolic stability in the monkey corresponded to low bioavailability and 

may indicate a unique metabolic pathway. See Table 12.

[00293] Table .12 Summaiy of/« Vitro Microsomal Stability of CFMQ (HGT3711)

Specie, : Gender [30 minutes]
| % Remaining

[60 minutes]
Mouse (CD-I) | Male 7

1 3
Rat (Wistar) j Male 3 | 0
Rat (Wistar) Female 76 1 60
Dog (Beagle) Male 66 45

Mini-Pig (Gotting) Male 74 1 58

Monkey Male 32 i 7
(Cynomolgus)

Human Mix 70-91 50-85

[00294] Hepatocyte Metabolism

[00295] In vitro metabolism of a tritiated labeled form of CFMQ (HGT3711) was 

assessed in cryopreserved male and female rat and mini-pig hepatocytes, as well as in male 

and female mouse hepatocytes. Human .hepatocytes (mixed-gender) were also examined.

[00296] 3H-CFMQ1 (concentration of 5 μΜ or 10 μΜ; approximately 1.0 mCi/mL) 

was incubated with 1 x IO6 cells (hepatocytes)/mL hepatocytes for up to four hours. 

Hepatocytes from all species were characterized for both Phase I and Phase Π metabolizing 

capacity by incubation with positive controls (s*C-7-ethoxycoumarin and !4Crtestosterone) at 

2 and 4 hours. At time points of 0.5, 1, 1.5,2, and 4 hours, incubation samples were extracted 

by the addition of acetonitrile and analyzed by liquid scintillation (LSC) counting followed 

by HPLC (high performance liquid chromatography) radiodetection. Selected samples (4 hr) 

underwent further analysis by LC-MS/MS (liquid chromatography mass spectrometry) to 

identify those metabolites representing >5% of sample radioactivity.

[00297] Within both studies a total of 16 main radioactive regions of interest were 

detected in incubations of 3H-CFMQ with cryopreserved hepatocytes. Some of these
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components were multi-component in nature, A. summary of the major metabolites observed 

are listed in'Fable 13.
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[00298] Parent 'Tl-CFMQ was shown to he stable in the absence of hepatocytes and the 

rate of metabolism of Ή-CFMQ was similar in mouse, female rat, mini-pig and human (Figure 

10). In vitro metabolism oi H-CFMQ at 5μΜ was most extensive in male rat hepatocytes, with 

approximately 95% of the parent metabolized by 4 hours. The rate of metabolism was markedly 

lower in female rat (approximately 32%) as well as both sexes of other species (mini-pig 52-57% 

and human 25-35%). At a higher concentration (lOuM), metabolism in the male and female 
mouse and human, by 4 hours was 22% and 21%, respectively.

[00299] Incubations of CFMQ (HGT3711) in human hepatocytes produced one main 

metabolite, MET1, and was a mono-oxygenated structure which formed to levels of 10-11%, or 

7-8% of parent. MET1 was also the main metabolite observed in incubations with mouse (2,0- 

3.7%) and mini-pig (18-20.56%) hepatocytes, and was observed in incubations with rat. Other 

minor metabolites were detected in human hepatocytes as well as in animal species. Numerous 

minor metabolite fragments were also detected in some species, however these were produced at 

levels below the deemed limit of accurate quantification (<1% of sample radioactivity) and 

therefore were not further detailed. There was no evidence for a human specific metabolite.

[00300] The 4 hour samples incubated with 3H-CFMQ (5 and 10 μΜ) were further 

analyzed by LC-MS/'MS to identify metabolites. These studies demonstrated that both Phase I 

and Phase II metabolites were observed in all species including mono- and di-hydroxylated 

metabolites (MET!), acid metabolites, glucuronic acid and sulphate conjugates of Phase I 

metabolites of CFMQ. In addition glutathione conjugates of de-chlorinated and mono-hydroxy, 

de-chlorinated and a gluthathione conjugates were observed only in the mouse hepatocytes.

[00301] The major metabolites identified from each species (Including mini-pig) were 

mono-oxidation products with smaller amounts of di-oxidation products. Metabolism by human, 

liver hepatocytes was much less extensive than that seen in rats and mini-pigs, as was expected 

based on previous metabolic stability assays.
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[00302] There were three major human metabolites, Ml, M2 and M3 (Figure 11). Ml was

seen at 10% of parent, while M2 and M3 were formed at 5 % and 3 % of the parent respectively.

[00303] Results of these two studies showed that the major human hepatic metabolites of 
3H-CFMQ were mono-hydroxy and di~oxygenated molecules that importantly, are produced in 

all other animal species examined. There may be a marked sex difference in. the metabolism of 

CFMQ, which was also seen in the blood pharmacokinetic profile of the rat In general the 

quantity of metabolites formed was greater in the nonclinical species likely due to lower stability 

in liver preparations. Overall, these studies suggested similar metabolism in the different species 

as compared to human. Importantly, each of these metabolites formed in human liver 

hepatocytes was also observed in the mouse and mini-pig incubations, which qualify them as a 

relevant nonclinical species for safety studies.

[00304] Formulations

[00305] , Various formulations of CFMQ were prepared.

[00306] A lipidic formulation of CFMQ was prepared containing 10% N-methyl 

pyrrolidone (NMP), 10% TRANSCUTOL HP (highly purified 2-(2-ethoxyethoxy)ethanol), 30% 

polyethylene glycol (PEG400), and 50% GELUCIRE 44/14 (lauroyl polyoxylglycerides). The 

formulation was found to give solubility, stability and exposure parameters that would allow for 

animal dosing experiments. Additionally, an in vivo study was conducted in Yucatan mini-pigs 

that demonstrated tolerability of the formulation up to 5mL/kg. The results of that study showed 

that the formulation was well tolerated in mini-pigs in terms of food consumption, body weight 

and clinical observations.

[00307] In addition to the lipidic formulation several other approaches to formulation were 

taken. Three salts of CFMQ were prepared: 1,2-ethane disulfonic acid (herai) salt, 1,5-
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napthaiene disulfonic aeid salt, and 1,2-ethane disulfonic acid (mono) salt. The 1,2 ethane

disulfonic (mono) salt greatly increased the solubility of CFMQ,

[00308] Additionally, CFMQ was milled to have a nano size particle.

[00309] A spray-dried dispersion approach where CFMQ was complexed with a polymer was also 

evaluated. When CFMQ was spray-dried onto hydroxyl propyl methyl cellulose acetate 

succinate (HPMCAS), the combination was found to have excellent solubility. The spray-drying 

process consisted of three steps: slurry preparation, spray-drying, and secondary drying. The 

slurry was prepared by dissolving HPMCAS polymer in a methanol/water solvent mixture (90 

v/10 v), then an equivalent amount of the CFMQ was suspended in the polymer solvent mixture. 

The slurry was then heated and spray-dried 'through a flash nozzle into a nitrogen atmosphere in 

a spray-dryer. The powder output of the spray-dryer retained a small amount of water/methanol, 

which was removed in a secondary drying step, which occurred in a. convection tray dryer at 

40°C/15% relative humidity (RH). A 50:50 solid dispersion of the active ingredient in 
HPMCAS, was used, in the animal studies described herein.

[00310J Example 34 ..Extrapolation__of CFMQ Oral Dose by Interspecies and

Pharmacokinetic Simui atlon

[00311] A pharmacokinetic extrapolation for a human oral dose was performed using 

allometric scaling of clearance and volume of distribution. The human pharmacokinetic values 

were extapolated from in vivo mouse, rat, dog and monkey pharmacokinetic studies. Due to the 

variability in bioavailability across pre-clinical species a range of bioavailability values from 

25% to 50% was modeled. This pharmacokinetic model predicted that at a human equivalent 

dose of 0.8 mg/kg, plasma levels will stay above the predicted efficacious levels for between 

greater than 5, 10 and 12 hours when 'bioavailability is 25, 50 or 75%, This model was based on 

the assumption that all of the clearance pathways in foe human were captured in the pre-clinical 

species.
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[00312] While the present teachings have been illustrated with respect to one or more 

implementations, alterations and/or modifications can be made to the disclosed embodiments 

without departing from the spirit and scope of the appended claims, in addition, while a 

particular feature of the present teachings can have been disclosed with respect to only one of 

several implementations, such feature can be combined with one or more other features of the 

other implementations as can be desired and advantageous for any given or particular function.

, j To the extent that the terms “containing,” “including,” “includes,” “having,” “has,’ 

“with,” or variants thereof are used in either the detailed description and the claims, such terms 

are intended to be inclusive in a manner similar to the term “comprising.” As used herein, the 

term “one or more of with respect to a listing of items such as, for example, A and B, means A 

alone, B alone, or A and B, The term “at least one of’ is used to mean one or more of the listed 

items can be selected.

Notwithstanding that the numerical ranges and. parameters setting forth the broad scope of the 

present teachings are approximations, the numerical values set forth in the specific examples are 

reported as precisely as possible. Any numerical value, however, inherently contains certain 

errors necessarily resulting from the standard deviation found in their respective testing 

measurements. Moreover, ail ranges disclosed herein are to be understood to encompass any and 

all sub-ranges subsumed therein. For example, a range of "less than 10" can include any and all 

sub-ranges between (and including) the minimum value of zero and the maximum value of 10, 

that is, any and all sub-ranges having a minimum value of equal to or greater than zero and a 

maximum value of equal to or less than 10, e.g., 1 to 5, In certain cases, the numerical values as 

stated for the parameter can take on negative values. In this case, the example value of range 

stated as “less than 10” can assume values as defined earlier plus negative values, e.g., -1, ~1.2, - 

1,89, -2, -2.5, -3, -10, -20, and -30, etc.
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What is claimed is:

1. A method of treating a Bs-bradykinin receptor mediated angioedema in a subject 

comprising:

administering to the subject In need thereof a therapeutically effective amount of a

composition comprising a compound having formula (I) or a pharmaceutically acceptable salt, 

stereoisomer, hydrate, or solvate thereof

wherein Ri is
F

/

Ni A
N

H or

wherein R-> is

ΊΝΗ GH„

V A 0
i V | ! NH

NH o
...A.N NH CM

o

Y
0
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wherein R5 is selected from the group consisting of H, a methyl group, an ethyl group, a propyl 

group, a butyl group, a pentyl group, or a hexyl group, and

wherein plasma extravasation in the subject is -reduced upon administration of the 

compound or the pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate thereof.

2. The method of claim 1, wherein the B2~bradykinin receptor mediated angloedema is 

hereditary angloedema (HAE).

3. The method of claim 1, wherein the composition is administered to the subject orally or 
sublingually.

4. The method of claim 1., wherein the composition further comprises a pharmaceutical 

carrier substance, excipient, and/or an adjuvant.

5. The method of claim 1, wherein the composition is administered to the subject at about 

3.0 mg of the compound having formula (I)/kg to about 35 mg of the compound having formula

(I)/kg per dose and the dose is repeated within about 5 hours to about 12 hours after the initial 

dose.

6. The method of claim I, wherein the method further comprises administering icatibant, 

ecallantide, fresh frozen plasma, Cl -inhibitor, or kallikrein inhibitor to the subject.

7. The method of claim 1, wherein tire compound having formula (I) has a half maximal 

inhibitory concentration (IC$o) for competition with the binding of labeled bradykinin to human 
Bi-bradykinin receptor of less than about 50 nanomolar.

8, The method of claim 1, wherein composition further comprises one or more of 

surfactants, tonicity agents, buffers, salts, preservatives, co-solvents, and viscosity building 

agents.
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9. The method of claim. 1, wherein composition in the form an aerosol, a cream, a gel, a pill, 

a capsule, a syrup, a solution, or a transdermal patch,

10. The method of claim 1, wherein the composition has a pH of less than about 5 .

11. The method of claim 1, wherein the compound has a molecular weight less than about 

650.

12. A method of treating a Ba-bradykinin receptor mediated angioedema in a subject 

comprising:

administering to the subject in. need thereof a therapeutically effective amount a 

composition comprising a compound having formula (II) o.r a pharmaceutically acceptable salt, 

stereoisomer, hydrate, or solvate thereof

thereby reducing plasma extravasation, in the subject.

13, The method of claim 12, wherein the Bs-bradykmin receptor mediated angioedema is 
hereditary angioedema (HAE).

14. The method of claim 12, wherein the composition is administered to the subject orally or 

sublingually.
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15. The method of claim 12, wherein the composition is administered to the subject at about 

3.0 mg of the compound having formula (Il)/kg to about 35 mg of the compound having formula 

(U)/kg per dose and the dose is repeated within about 5 hours to about 12 hours after the initial 

dose.

16, The method of claim 12, wherein the method further comprises administering icatibant, 

ecallantide, fresh frozen plasma, Cl-Inhibitor, or kailikrein inhibitor to the subject

17. A method of treating a Bz-brady kinin receptor mediated angioedema in a subject 

comprising:

administering to the subject in need thereof a therapeutically effective amount a 

composition comprising

11 ~((4-ClilorO”3-(({4-(4-fluoro- ί /7-pyrazol-l -yl)-2“meihylquinolin-8-yl)oxy)methyl)-6- 

methylpyridin~2-yl)methyl)-2-oxo-i, 2-dihydropyridine-3-carbonitriie;

(2E)~3-(6-( Acetylami»o)pyridin-3 -yl] -N- {2-[(2s4-dichloro-3 - {[(2-methy lquinolin-8- 

y l)oxy]methyl} pheny I)(methyl) amino] -2 -oxoet hyl }prop-2-enatnide; 

(2E)-3-[6-(Acetylamino)pyridin-3-yl]-N-{2-[(2,4-dichlorO“3-([(2-methylqninoiin“8- 

yl)oxy]methyl} phenyljamino] -2-oxoethyl }prop-2~enamide;

(2E)-N-{2-[(4-Chloro-2“Cyano-3-{[(2-methylqutnolin-8-yl)oxy]methyl}phenyl)(methyl)aminoj-

2-oxoethyI}-3-[4-(trifluoromethy])phenyl3prop-2-enamide;

N“[4-chloro-2-cyano-3-[(2-methylquinolin-8-yl)oxymethyl]phenyl]-2-
(eihylcarbamOyiamino)-N-methylacetamide;

2“(4-ammobutylcarbamoylamino)-N-[4-chioro-2-cyanO"3-[(2-methylquinolin-
8-y i)oxymethyl]pheny 1 j -N-methyl acetamide;

4-[[2-[4-chloro-2-cyano-N-metliyl-3-[(2-methylquinolin-8-yl)oxymethyl]

anilino]-2'-oxoethyl]carbamoylamino]b«tanoiC acid;

(E)-N-[2- [4-chloro -2-cyano-N-me thy 1-3 - [(2 -methylquinolin-8 ~y 1) oxymethv 1 ]

amlino]-2-oxoethyl]-3~(3-methoxyphenyl)prop-2-enamide;
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(E)-N~[2-[4-clrloro~2-cyano-N-methyl-3-[(2-methylquinolin-8-yl)oxymeihyl]

aniiino] -2-oxoethyl] -3-[4-(trifluoromethyl)phenyl]prop-2-enaniide;

N“[2,4-dichioro-3-[(2-meihylquinolin-8-yl)oxymethyl]phenyl]-2~[5»(2,

2-dimethylpropanoyl)-l-methylpyrrol-2-yl]-N-niethylacetamide;

4-[(E)-3~[[(2)~3-[2,4-dichloro~3-[(2-metityiquinolin-8~yi)oxymctiiyd]phenyl]prop~2-ettyl]ami?x>]~  
3 -oxoprop-1 -enyl] -N-methyl benzamide;

(E)-N-[2-[2>4-dichlofo-N-inethyl-3-((2-methylquinolin-8-yl)oxymethyl]anilino]~2- 
oxoethyl]-3 -pheoylprop-2-enamide hydrochloride; 

2-(5-benzoyl-l-methylpyrrol-2-yl)~N-[2,4-dichloro-3-[(2-methylquinolin-8- 
yl)oxymethyI]phenyl]-N-methylacetamide;

('E)-3-(6-acetamidopyridjn-3-yl)-N-[2-[234-dichloro~3-[(2-meihylquinolin-8-
yl)oxymethyl]anilino]-2-oxoethyl]prop-2-ers amide;

N-[2,4-dichlotO-3 -{(2 -methyIquino lin-8-yl) oxymethyljphenyl] ~N-methyl~2-[ 1 ■■

methyl-5-(thiophene-2-carbonyi)pyrrol-2-yI]acetamide;

2~[5-(cy'clohexanecarbonyl)-l-methylpyrrol~2-yl]-N-[2,4-dichloro-3-[(2-meihylquinolin-8-

yl)oxymethyl]phenyl]-N-meihyIacetamide;

2-[5-(4-cyaiiobenzoyl)-l-methylpyrrol-2-yl]-N-[2?4-dichloro-3-[(2~methylqumolm-8~ 
yl)oxymethyl] phenyl] acetamide;

2-[S-(4-cyanobenzoyl)-lH-pyrrdl-2-yl]-N-[2,4-dichloro-3-[(2-methylquinolin-8-
y I)oxymefhv I ]pheny1] -N-methyl acetamide;

N - [2,4-dichloro-3 - [(2-methylqumolin-8~yl)oxymethyi]phenyl] -N-methy 1-2-( 1 -
methyi-5-(2-phenyIacetyl)pyrrol~2-yi]acetamide;

2~[5-(4~aminobenzoyl)-l-raethylpyrrol-2-yl]-N-[2,4-dichloro-3-[(2-methylquinoiin-8-
yl)oxymethyl]phenyi]-N-methyiaeetamide;

N-(2,4-dichloro-3 - [(2 -methylqui no lin-8-y l)oxymethy Ijpheny 1] -N-methyl~3 - {1 -

methyl-5-(pyridine-3-carbonyl)pyrrol-2-yl]propanamide;

4-[(E)-3-((2-[2,4-dichloro-N“inethyl-3-[(2-methylqumolin-8-yl)oxymethyl]aniIino]-2- 
oxoethyl]amino]-3 -oxoprop-1 -enyl] -N-methylbenzamide;
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(E)-3-(6-acetamidopyridin-3-yl)-N-[2-[2,4-dichloro-N“methyl-3-[(2-meihylqumolin-8~

yi)oxymethyl]awIino]-2-oxoethyl]prop-2-enaxnide;

N»[2,4"dichlorO“3~[(2-methyiqainolin“8~yl)oxymethyl]phenyl]~N-m.6thyl~3~[l~

methyl~5-(thiophene-2-carbonyI)pynOh2“yl}propanamide;

2-[5~(4-eyanobenzoyl)-i-methylpyrroI~2-yl]’N-[2,4"dichioro-3-[(2-methylquinoHn~8-
yl)oxymeihyl]phenyl] -N -methylaeetamide;

2“[5>(6-cyanopyridme-3-carbonyl)-l“mediylpyrrol-2-yl]>N-[2,4-dichloro-3-[(2-methylquinolin-
8-yl)oxymethyl]phenylj~N-methylacetamide;

or a pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate thereof, thereby reducing 

plasma extravasation in the subject.

18. The method of claim 17, wherein the composition is administered to the subject orally or 

sublingually.

19. An oral formulation comprising a therapeutically effective amount of a compound having 

formula (I) or a pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate thereof and a 

pharmaceutically acceptable carrier, wherein the therapeutically effective amount is between

wherein Rj is
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wherein Rg is selected from, the group consisting of H, a methyl group, an ethyl group, a propyl 

group, a butyl group, a pentyl group, or a hexyl group.

20. The oral formulation of claim 19, further comprising hydroxyl propyl methyl cellulose 

acetate succinate.

21. The oral formulation of claim 19, wherein the oral formulation is in the form of a spray- 

dried dispersion.

22. Use of a composition comprising a compound having formula (I) or a pharmaceutically 

acceptable salt, stereoisomer, hydrate, or solvate thereof for the manufacture of a medicament for 

the treatment and/or prevention of a iL-bradykinin receptor mediated angioedema, wherein 

formula (I) Is as follows:
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(I),^2

wherein R-. is

■O

N
H or I 

wherein 'R-? is

wherein R3 is Cl or CN; 

wherein R4 is
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wherein R5 is selected from the group consisting of H, a methyl group, an ethyl group, a propyl 

group, a butyl group, a pentyl group, or a hexyl group.

23. An oral formulation comprising a therapeutically effective amount of a compound having 

formula (Π) or a pharmaceutically acceptable salt, stereoisomer, hydrate, or solvate thereof and a
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pharmaceutically acceptable carrier, wherein the therapeutically effective amount is between

about 0.001 wt % and about 60 wt % of the oral formulation and formula (Π) is as follows;

24. The oral formulation of claim 23, further comprising hydroxyl propyl methyl cellulose 

acetate succinate.

25. The oral formulation of claim 23, wherein the oral formulation is in the form of a spray- 

dried dispersion.
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