
CORP RECEPTOR ANTAGONIST BACKGROUND OF THE INVENTION 5CROSS REFERENCE TO
RELATED APPLICATIONS        This patent application claims the benefit of
U.S. provisional patent application no. 611319,015 filed March 30, 2010.
The disclosure generally relates to the compound (R)-N-(3-(7-ineihyl-IH-
10inda2ol-5-3/1) -(4--(1-inethy Ipiperidin-4-yl)p iperazin- -y()-
-oxoproptin-2-y1)-4-412- me- I ,2-dihydroqui noe- I -earboxamide (Compound
I or the compound of formulaincluding pharmaceutically acceptable salts,
which is a CORP-receptor antagonist The disclosure also relates to
pharmaceutical compositions itral methods ror using the compound in the
treatment of CORP related 15disorders including migraine headaches,
neurogenic vasodliation, neurogenic 10a:cm:nation, thermal iniurv,
circulatory shock, flushing associated with menopause, airway inflammatory
diseases such as asthma, chronic obstructive pulmonary disease (COPE)), and
cancer.       Calcitonin gene-related peptide (CORP) is a naturally
occurring 37-aminoacid peptide first identified in 982 (Amara, S. 0. et 4
Science 1982, 298, 240-244). Two forms of the peptide are expressed (pCORP
and 13CORP) which differ by one and three amino acids in rats and humans,
respectiyey. The peptide is widely distributed in both the peripheral
(PINTS) and central nervous sysiem (CMS), principally localized in sensory
affment and. central neurons, and displays a number of biological effects,
including vasodilation.       When released from the cell, CORP binds lo
specific cell surface G protein-coupled receptors and exerts its biological
action predominantly by nEiV:itiOn of 30intracellular adenylate eyclase
(Poyncr, D. R. et al, Br I Pliarmacol 1992, 105, 441-7; Van Valen, F. ct
al, Neurosci Tett 1990, 119, 195-8.). Two classes of CUR P receptors,
CORP]. and CORP2, have been proposed based on the antagonist  properties of
the peptide fragment CGRP(8--37) and the ability of linear analogues of
CORP to activate CGRP2 receptors (Juaneda, C. et al. TIPS 2000, 21,
432-438). However, there is lack of molecular evidence for the CGRP2
receptor (Brain, S. D. et    TiPS 2002, 23, 51-53). The CGRP I receptor has
three components: (1) a 7 transmembrane calciionin receptor-like receptor
(CRLR); (10 the single trams/membrane receptor activity modifying protein
type one (RAMP U; and (iii) the intracellular receptor component protein
(RCP) (Evans B. N. et al" J Biol (Them. 2000, 275, 31438-43). RAMP! is
required for transport of CRLR to the plasma membrane and for ligand
binding to the CGRP-receptor (McLatchie, L. M. eta!, 10Nature 1998, 393,
333-339). RCP is required for signal transduction (Evans B. N. et BMA Chem,
2000, 275, 31438-43). There are known species-specific differences in
binding of small molecule antagonists to the CGRP-receptor with typically
greater affinity seen for antagonism of the human receptor than for other 



species (3-rain, S. 0, et al, TIPS 2002, 23, 51-53). The amino acid
sequence of 15RAMP1 determines the species selectivity, in particular, the
aliti310 acid residue Trp74 is responsible Mr the phenotype of the human
receptor (Vallee et al. .1 Biel Chem 2002, 277, 14294-8). Inhibitors at the
receptor level to CORP are postulated to be useful in 20paihophysiologic
conditions where excessive CORP receptor activation has occurred. Some of
these include neurogenic vasodilation, neurogenie inflammation, migraine,
cluster headache and other headaches, thermal injury, circulatory shock,
menopausal flushing, and asthma. CORP receptor activation has been
implicated in the pathogenesis of migraine headache (Edyinsson L. CNS Drugs
2001; i5(10):745-53; 25Williamson, 0.5. Microsc. Res. Tech. 2001, 53,
167-178.; Gnint, A. 0. Brit. J. Pharmacol. 2002, 135, 356-362.). Serum
levels of CORP are elevated during migraine (Cioadsby PS, et al. Ann Nourel
1990;2 /1:183-7) and treatment with anti-migraine drugs returns CORP levels
to normal coincident with alleviation of headache (Gallai V. et al.
Cephalalgia 1995;15: 384-90). Migraineurs exhibit 30elevated basal CORP
levels compared to controls (Ashina M, et al., Pain 2000, 86(1-
2):133-8.2000). Intravenous CORP infusion produces lasting headache in
raigraineurs (am. 1. H, et al. Cephalaigia 2002 Feb,22(1);54-61).
Preelinical studies in dog and rat report that systemic CORP blockade with
the peptide  aal:ago:mst CGRPIS-s does not atter resting systemic
henlodynamics nor regional blood flow (Shen, '11-T. et al, I Pharinaeol Exp
ma 200, 298, 551-8). Thus, CCIRP- receptor antagonists ma.y present a novel
treatment for migraine that avoids the cardiovascular liabilities of active
vasoconstriction associated with non-selective 5- 5HT 1 BilD agOiliStS, "
trip tans 'soinutripturil. CORP antagonists have shown efficacy in human
clinical trials. See Davis CD, Xn Curr Top Med Chem. 7008 8(16):1468-79;
Benernei S,Nicolefti P. Capone JO, Geppeni F. Curr Opin Pharmacy/. 2009
9(1):9-14, Epub 2009 Jan 20; Ho TW, Ferrari MD, Dodick DW, Cralet V. Kost
.1, Fan X, Leibensperger8,  10 Assaid C, Lines C, Koppen El, Winner PK,
Lancet, 2008 372:2115. Epub 2008 Nov 25: Ito TW, Mannix LK, Fan X, Assaid
C, Farrar C, Jones 0, Lines CR, Rapoport AM; Neurology 2008 70:1304. Emil)
2007 Oct 3. The invention provides technical advantages, for example, the
compound is 15novel and inhibits CORP. Additionally, the compound provides
advantages for pharmaceutical uses, for example, with regard to one or more
of their mechanism of action, binding, inhibition efficacy, target
selectivity, solubility, safety profiles, or bioavailability, 20CORP
receptor antagonists have been disclosed in PCT publications imitating WI
2003il 042.36. DESCRIPTION THE INVENTION 25The invention encompasses34,7-
methyl- Hit ndayol-5--(1-(1.- 



methyipiperidin-4-vOriperazin--cittopropan-2-yH-4-(2-oxci-1,2-
dihydroquinoliti--3-Apipeildinevi -ciarhoxamide (Compound I or the compound
of formula and. pharmaceutical compositions and methods flit modulating
CORP and treating patients with medical conditions associated with aberrant
levels of CORP or 30CORP receptor signaling.         The invention includes
all pharmaceutically acceptable salt forms of the compounds.
Pharmaceutically acceptable salts are those in which the counter ions do
not contribute significantly to the physiological activity or toxicity of
the compounds and as such function as oharmat,ological equivalents. These
salts can be made according to common organic techniques cmptoying
commercially available reagents. Some anionic salt forms include acetate,
acistrate, besylme, bromide, chloride, citrate, Illmarate, glueouronatc,
hydrobromide, hydrochloride, hydatiodide, iodide, lactate, maleate,
mesylate, nitrate, pamoate, phosphate, suecinate, sulfate, tartrate,
tosylate, and xinotioate. Some cationic salt forms include ariMhXdUill,
aluminum, benzathinc, bismuth, calcium, choline, diethylantine,
diethanolamine, lithium, magnesium, megiumine, 4-ithenyicyclohexylantine,
piperattine, potassium, 5sodium, trotnethamine, and zinc.       The nventin
is intended to include all isotopes of aEoms mieultinll in the present
compounds. isotopes include those Monts having the saute atomic number but
different mass numbers. By way of general example and without limitation,
20isotopes of hydrogen include dettletth1113 and fritiUTE3. Isotopes of
carbon include "C and It. isotopically-labeled compounds of the invention
can generally be prepared by conventionai techniques known to those skilled
in the art or by processes analogous to those described herein, using an
appropriate isotopically-labeled reagent in place of the non-labeled
reagent otherwise employed. Such compounds may have 25a variety olpotential
uses, for example as standards and reagents in determining biological
activity, bit the case of stable isotopes, such compounds may have the
potential to favorably modify biological, pharmacologicat, or
pharmacokinetic properties, Synthetic Methods       Abbreviations generally
follow conventions used in the art. Chemical abbreviations used in the
specification and Examples are defined as follows: "NaTIMDS" for sodium
bisOrimethvlsi lyfiamide; "DME" for N,Ndirnethylformamide; "Me011" for
methanol; "NBS" for N-bromosuecinimide; "A for aryl; "TE"A" fur
trifluoroacetie acid; "LAB" for lithium aluminum hydride; "BOG", "DMSO" For
diniethylstilloxide; "h" for hours; "0" for room temperature or felenlion
date (context will dictate); "min" for minutes; "EitO.Ae" :For ethyl
acetate; 'VHF for tetrabydrotarati, "EDTA"ethylenediatnineteiraacenc acid,
"Eb0" for diethyl ether; "DMAP" for T-dimethylaminepyridine; "EWE" for
1,2-dichloroethane; 15"ACN" for acetouitrile; -DME" for
1,2-dimethoxyethane; "H.OBt" for 1- hydroxybcmotriazolc hydrate; "NBA" for
di isopropytethylamine, "NB' for CF:u(CE?);;S02-; and "TMOF" for
trimethylorthofenuate.            Abbreviations as used herein, are defined
as follows: "I x." for once, "2 x:" for 20twice, "3 e :for thrice, "C" for
degrees Celsius, "en," for equivalent or equivalents, "g" for gram or
grams, "mg" for milligram or milligrams, "L" for liter or liters, "mita"ml"
for milliliter or milliliters, "tit" for microliter or microliters, "N" for
normal, or "M" for molar, "t3311301" for millimige or millimoles, "Min" for
minuie or minuteti, 



"h" for hour or hours, "rt" for room temperature, "RI" for retention time,
"atm" for 2.5atmosphere, "psi" for pounds per square inch, "conc." for
concentrate, "sat" or "sard "for saturated, "MW" for molecular weight,
"trip" for melting point, "cc" for enantiotneric excess, "MS" or "Mass
Spec' for mass spectrometry, "ES!" for eleetrospray ionization mass
spectroscopy, "BR" for high resolution, "HitUsfIS" for high resolution mass
spectrometry "LCMS" Mr liquid chromatography mass 30spectrometry; "HPD:3"
for high pressure liquid chromatography, "RE' tiPiii" for reverse phase
rwi"T C" or "Ile" for thin layer chromatography, "iiiiMIR" for nuclear
magnetic resonance spectroscopy, "I ti" for proion, "ii'' thr riche, "s"
for  singlet, "d" for doublet, "1' for , whit, "q' or quartet, "en" for
multipict, "be" for broad, "liz" thr hertz and "a", "13", "R", "S", "E",
and "Z" are stereoehemieal designations ihmi liar to one skilled in the art
Compound lean be prepared according to Scheme 1. This synthesis is 14
chemical steps and highly convergent, coupling the three major fragments in
the last three steps. As such, the synthesis begins with the preparation
olmajor fragments A (Scheme 2) and B (Scheme 3). 10Scheme 1          The
synthesis of fragment A begins with tforner-Emmons reaction of
N-Boc4-piperidone with the :elide generated. from
trthiethylphosplionoticetate to afford tert- butyl
4(2-methoxy-2-oxoethylidene)piperidine4-carboxylate in excellent yield
(Scheme 2). Catalytic hydrogenation mediated by palladium on carbon reduces
the unsaturated double bond. Treatment of tert-butyt 4-(2-rdethoxy-2-
oxcethyllpiperldi ne- -earboxylate with I.DA generates the enolitie which
upon 20trapping with 2thitrobenza1dehyde provides the nitro alcohol,
Reduction of the nitro  group with iron in acetic acid followed by
treatment with hydrogen chloride in diaxane completes the synthesis of
fragment A. Scheme 2       The synthesis of indazole amino acid B begins
with the iodination of 2,6- dimethyhmiline by the action of iodine
monochloride (Scheme 3), This intermediate was temporarily set aside.
N-CBZL-serine methyl ester undergoes a ono-pot
10methanesullonylationielimination reaction to afford N-CBZ-dehydroalanine
methyl ester. With the iodide and ilehydnialanine in hand, they are
efficiently coupled using palladium (ID acetate in a Heck coupling to
afford the product in 65% yield. At this 



point, the chiral center is installed using a catalytic asymmetric
hydrogenation utilizing (2)-1,2-bis(f2R,5/0-2,5-
15diethylphospholam)bezene(eyeloodadiene)thodi in(I) tetrafluoroborate and
hydrogen (60 psi) to give the chiral amino acid in -96% cc. The indazole
ring is then formed by the action of isoiartiyi nitrite. The resulting
indazole is highly crystalline. One reerystailization from acetone/hes:arms
affords the indazole amino acid in excellent purity and with an improved
99.8% cc. Removal of the CBZ protecting 20group under hydrogenation
conditions completes the pmparation of fragment B. Indazole amino acid B
can also be prepared using enzymatic resolution of the racernic amino acid
or keto acid (Hansom Ronald L.; Davis, Brian L.; Goldberg, Steven L.;
.lohnstott, Robert NT; Parker, William L.; Tally, Thomas P.; Montana,
Michael A.; Patel, Ramesh N. Process Research and Development,
Bristol-Myers  Squibb, New Brunswick, NJ, USA. Organic Process Research &
Development (2008), 12(6), 1 /19-4129.l4 Scheme 3    mon iici Pde3Aej2
"MAC, Et3E1i MsCt, EtIN MeOzCNHCBZTHE., Ure Cii2C11/21:5% 92% C WHCB:f
;e2H,5A)-1Et-DuPhesRNDF4 H2:65 Ps;? CH,c1)MaC4 Bn%y:eld    



Fragments A and B are efficiently coupled using carbonate to install the
urea, moiety in 78% yield (Scheme 4). Saponification of the methyl ester
with lithium hydroxide gives a nearly quantitative yield of the
10carboxylic acid. IlI3T1J(r) mediated coupling of acid with
41-methylpiperidln-4- ylipiperazine completes the synthesis of Compound I,
Flash chromatography affords the product as an amorphous powder which can
be crystallized from acetone to afford Compound I as a fine white
crystalline powder. Scheme 4        ten-butyl
442-methoxy-2-oxoethylidene)pipernifne4 -ante:9'litre. Sodium hydride in
mineral oil (60%, 7.92 g, 198.02 mmoles) was washed with hexanes then
suspended in dimethylibrmaraide (220 m Lit The mixture was cooled io 0C.  5
Trimethyl phosphonoacetate (29.0 mt., 189.82 mmoles) was added dropwise to
the stirred reaction mixture. After 20 mm at 0"(2., a soiution of
Ar-ten-butcixycarbony14- piperidone (30.41 g, 152.62 mmoles) in
dimethylformamide (80 inL) was added to the mixture drop-wise. The reaction
was stilled at room temperature for 3 h and Met' diluted with diethyl ether
(650 mit). The mixture was washed once with waier and 10the aqueous layer
was extracted once with diethyl ether. The combined organic layers were
washed 4 times with water and the aqueous phase wits discarded, The organic
phase was washed with brine and dried over MagilaSitall sal aila, filtered,
and coneenirated to dryness. The title compound was obtained as a white
solid in 92% yield.'H-INNIR (300 MHz, CIDCIt): h --- 5.68 (s, I H), 3.66
(s, 3 Hit 3,40-3.5 (m, 4 15ll), 2.90 (1_1= 5,49, 2 H), 2.25 (t,,/ = 5.49, 2
H), 1.44 (s, 9 1-1).    tert-btay,y-2-exceihyppiperlifine-1-carboxviine. A
solution of nitr-butyl 442-methoxy-2-oxoethylidene)piperidine-1-carboxy1ate
(35.71 g, 140 20 nu:notes) in a. mixture of 1:1 ethyl acetate/methanol (220
min was CarCially treated with 50% wet 10% palladium on carbon (3.3 g). The
reaction vessel was charged with 55 psi of hydrogen pas and the mixture was
shaken on a Parr apparatus at room temperature for 16 h. The reaction
mixture was then filtered to remove the catalyst and the filtrate
concentrated in rerun. The title compound svas obtained as a clear
2,5colorless oil in 97% yield. !1-1-14141.41 (300 MHz, CDC13): 6 = 4.04
(i1"1= 10,25, 2 ID, 3.643 ft), 2.68 (t,, 2 1-1), 2.21 (d"/ = 6.95, 2 H),
1.98- 1.77 (En, 1 K), 1.64 (4".1- 13,54, 2 H), 1.41 (s,F1), 1.25-0.99 (rn,
2 II ).     LDA0rsitt-''' 



Ii0 J  HO i 02N ..-                                      02t, ----') N '---
442-1 rosylosycarb . .?.- 2-nitrapheny!)-ethy fitiperidine-  carbon/1c acid
en-butyl erEct. ladV-diisopropylarnine (4,40 nth, 31.3 mrnoles) was
dissolved in tetrahydroluran (50 ill). 'the MiXiltre was cooled to- 578C,
ButyMthium (2.5 M in hexarics, 12.4 int." 31 minutest was added drop wise
to the stirred solution, Aifter stirring -78C for 30 Min, a solution of
tell:nay: -(2- methoxy-2-oxiiethyppiperidinc-1-earboxylate (6.65g. 25,8
mmoles) in tetrahydrothran (15 nth.) was added dropwise to the mixture.
Stirring was continued at -78C for 1 h. A solution of 2-niirobeimaldehyde
(3.90g. 25.8 mingles) in tetrahydrofitran (20 mi..) was then added to the
mixture dropwise, and then stirring was continued at -78C for a further 2.5
h. The reaction was quenched with cold aqueous 3113313061.1111 chloride and
then diluted with water. The mixture was extracted twice with ethyl acetate
and the aqueous phase was discarded, The material was dried (magnesium
sulfate) filtered, and concentrated to dryness. Silica gel chromatography
afforded the desired product in 94% yield as light yellow foam. MS nth:
(M-C4115-fH)'----, 353.1.    4-(4111-teirat.
-2-ort-t-tetruhydro-cluinolin-3-y1)-piperidine-1- carboxylic iteld
tertbutyl ester. In a 3 neck flask fitted with a nitrogen inlet,
thermometer, and a mechanical stirrer, 4q2-hydroxy- i
smothoxycarbonyl-212-nitro- phenyffethyll-piperidinc-1-carboxylie acid
tert-bulyt ester (9.93 g, 24.3 mmoles) was dissolved in acetic acid 0.75
moles, 100 int.). [MD powder (8,90 g, 159  mmotes) was added to the vessel
with stirring, The stirred mixture was slowly heated to 80C for 30 min and
then cooled to room temperature. It was then diluted with 



ethyl acetate and filtered through a pad of celitc, Solids were washed with
20% methanol/ethyl acetate, and then with methanol. The filtrate was
concentrated and the residue partitioned between ethyl acetate and aqueous
sodium bicarbonate. The layers were separated. The resulting aqueous phase
was extracted twice with ethyl acetate. The organic layers were combined.
The mixture was washed twice with water and the aqueous phase was
discarded. 'The material was dried (magnesium sulfate) filtered, and
concentrated to dryness. Silica gel chromatography afforded the 30title
compound as light yellow foam in 77% yield. MS in/e (Ni -Hy 345.1.
3..(piperichsn-4.y0pini1in-2(01) hydrochloride. A stirred solution of 414-
hydroxy-2-oxo-1,2,3,4-tetraliydro-quinolin-3-y1)-piperidine-1-earboxylie
acid ten- 15butyl ester (5.60g. 16,2 climates) in ethyl acetate (70 nil.)
was treated with 1-IC in dioxane (dN, 40 mini:des, 10 m11.), The mixture
was stirred at room temperature for 45 min. More MCI in dioxane (4N. 120
mmoles, 30 in11.) was then added and stirring was continued at room
temperature [or 16 h. The resulting solid was collected by filtration and
washed with ethyl acetate. It was then suspended in 5% water- 20isupropam]
(1.00 ml.,) and the mixture was warmed to reflux and stirred for 20 min.
'The mixture was cooled to room temperature and stirred at room temperature
fiat. 16 h. The solid was collected by filtration, washed with isopropanol,
and dried under high vacuum. The Ude compound was obtained as white solid
in '75% yield. 1HNIV-13 (DIVI50-4.) 15 11,85 (s, 1 id), 9.02 (hs, I 11),
8.88 (bs, 1 1-1), 7.70 (t,d-- 3.81 Hz, 252 II). 7.53 7.30 (d, el= 8,24 Hz,
1 H), 7.17 (t,7A8 Hz, 11), 3.36 (d".1 = 12,51 Hz, 2F1), 3.10 - 2.94 (Tia,
32.01 (d"f = 13,43 Hz, 2 H), 1.27- 1.73 (tn., 2. il); MS 0,441-1)' -229.0.
4-Thdo-2,6-dimethylbenzenaraine hiyirochloTO a suspension Of sodium
bicarbonate (126g. 1.5 moles) and 2,6-dimethyianiline (61.5 rili" 500
Enmities) in methanol (700 mL) was added iodine monochloride (1.0 M in
dichloromethane, 550 md" 550 mmoles) at room temperature over 1 h. After
addition was complete, stirring was continued for 3 h. The reaction was
filtered to remove excess sodium bicarbonate and the solvent removed in
vacuo. The residue was re-dissolved in diethyl ether (1.5 L) and treated
with hydrochloric acid (2M in ether, 375 int., 750 mmoies). The resulting
suspension was stored in the freezer (-15"C) overnight, The 10solid was
filtered and washed with diethyl ether until it became colorless, to give
126.5 g (89%) as a grey-green powder. '[l-19MR (D1v/SO-de)  2.33 (5, 6 If),
7.45 s, 2 hi), 9,05 (bs, $ H.); 13(2-Mt/IR (DMSO-thr) 5 17,4, 91.5; 133,1,
131.2; 136.9.        Methyl 2-(benzyloxycarbonyOacrylate, To a flame dried
gimeneck round bottom flask, fitted with a mechanical stirrer, was added
(S)methyl 2- (benzylothyriarbony1y3-hydroxypiriparmate (129 g, 509
ninteles), annydrous dichlorotnethane (2 1), and methanesulfonyi chloride
(49.3 mi." 636 mmoles). The mixture was cooled to -15C, and treated with
triethylamine (213 mt., 1527 mmoles), 20clropwise, to ensure the
temperature of the reaction mixture did not exceed 0C. The 



addition of the first equivalent of triethylamine was exothermic. After
addition of triethylandne, the mixture, was stirred at 0C for 30 mimi. The
cooling bath was removed and the mixture stirred at room temperature for
1.5 h. The reaction was quenched by addition of methanol (21 nth). The
mixture was washed with 0,5% aqueous potassium bisul fate until the
washings were pH 5, then saturated sodium bicarbonate, and brine, dried
over sodium sulfite, and concentrated. Flash  chromatography (silica gel,
1:9 ethyl acciamiliexancs) gave iii g 2%) as a viscous colorless oil, which
crystallized upon standing"(f3.151511.)-( s) 3 3.71 (s, 3 H ), 5,10 is, 2
Fe, 5.60 (s, 111), 5.76 (s, 1 H), 7.39-7.35 (111,11), .96 (s, 1 I-1)
(Ols4304s) 6 52.3, 65.9, 127.8, 128,1, 128.3, 128.8, 133,3, 136.3, 153,5,
163.7. 5
(Z)-110.413-(4-aininc-.3,5-diniethylphent0-2-(bencyfavcarbony)actaiiafe. A
2 L round bottom flask was charged 4-iodo-2,6-dimethylbenzenamine
hydrochloride salt (55 g, 194 ramoles), methyl 2-(benzy1oxycarbonyeamylate
(59.2 11.-1g, 252 mmole,$), tchiabutylammonium chloride (59.2 g, 213
mmoles), palladium HO acetate (4.34g, 19.4 mmoles), and tetrahydrofuran
(1.2 L, degassed by a flow of nitrogen for $0 min), The mixture was stirred
so that a suspension was formed and then degassed by a -flow of nitrogen
for 30 min. Triethylamine (110 MT, 789 mmoles) WaS added and the resulting
mixture was heated at reflux 'for 3 h. After cooling to room temperature,
the reaction mixture was filtered through a pad of celite, washed with
tetrahydrotbran (2 is 100 m1.1), and concentrated. The residue was
dissolved in. dichlOtarnethane, washed with. water (3X) and brine (2X),
dried civet sodium sulfate, and concentrated, flash chromatography (silica
gel, using :9 ethyl acetateldiehloremethanc) gave a tan solid. The solid
was recrystallized from warm 20methanol (210 rid) and water (100 ml,), The
mixture was held at room temperature overnight, then at 0C' for 2 h, and
finally at -15T, :lot 2 h. The resulfing solid was lihered, washed with ice
cold :1 methanol/water, and dried under high vacuum overnight to give 44.7
g (65%) as a light tan solid which was a mixture of Z/E isomers (73:27).
'E-N(054SO:id6) 8, 2,05 (s, 6 11), 3.61 (s, 0.8 11), 3.68 (a. 2.2 25ff),
5,00 (s, 0,54 H), 5.13 (s, 1.46 H), 5.24 (s, 2 H), 740-7121 (m, 8 H), 8.51
(s, 0.27  111, 8.79 (s, 0.73, C.-1\INIR (01,480-dc;) S 7.8, 51.7, 65 3,
119.4. 1200,.120.3, 127.3, 127.7, 128.3, 130.9, 135.8, 137.2, 146.9, 154 7,
166.0.    5 -Methyl 344-emit nr)-3,5-climerhylpherry1)-2- 



(benzy laryearbonyl)propanuare. A flame-dried 2 L Parr hydrnenation bottle
was charged with (4-methyl 3-(4-amino-3,5-dimethylphenyl)-2-
(benzgloxyearhonypaerylate (84.5 g, 239 mmoles), dichloromethane (300
nil.), and 10methanol (300The 'bottle was swirled so that a light brown
suspension was formed. The mixture was degassed using a flow of nitrogen
for 30 Min. To this was quickly added (-)-
,2-bisr(21,1,5R)2,5-diethylphospholino)-bezene(eyelooetadiene) rhodium (I)
ehaflithroborate (R2R,5k)-Et-Dithhosliflfiffi'4) (2..11 g, 3.20 mmoles).
The bottle was iminedirnety aetached to a Parr Hydrogerkitor. After 5
cycles of tricirogen (MO Psi) and -vacuum, the bothe was pressurized to 65
psi and the suspension was agitated at room temperature for 16 h. The
reaction had become homogeneous. The reaction misfifie was concentraned,
and the resulting residue purified by flash chromatography (silica gel, 1:9
ethyl acetateklichloromethane) to give 82.9 g (98%). `H-I419IR (DNISO-d6) 8
2.04 (5, 6 H), 2,65 (dd,13,4, 9.8 Hz, 20M), 2.82 (dd, J= 13.7, 51 Hz, 1 H),
3.62 (s, 3 hi), 4.15-4.10 (in, 11-1), 4.41 (s, 2 II), 5.00 (s, 211). 6.66
(s, 2 14), 737-718 (in, 5 H), 7.70 (d, J= 7.9 Hz, 1 ft); 't-NM12 (DNISO-ds)
6 7.7, 35,9, 547, 56.1, 65.3, 120.4, 124.0, 127.5, 127.7, 128.2, 128.3,
136.9, 142.6, 155.9, 172.5.           e'Rhilethyl
2-0enzylacycarbor.v1)-3-(7-methyl- Lindazol-5-Apropuntiate, (R)Methyl
3-(4-amino-3,5-dimethylpherty1)-2-(benzyloxycarbertyl)proparmate (50.0 5g,
140 mint.) was weighed into a flame-dried 5 L three neck round bottom
flask, followed by the addition of toluene (2.4 L) and glacial acetic acid
(120 nth, 2.1 moles). The mixture was mechanically stirred to form a clear
solution, and then potassium acetate (103 g, 1.05 moles) was added. To the
resulting White suspension, isio-amyl nitrite (20.7 mL, 154 mmolcs) was
added dropwise, at room temperature, 10and the resulting mixture was
stirred at mom temperature for 16k Saturated sodium bicarbonate (1 L.) was
added, followed by the careful addition of sotid sodium bicarbonate to
neutralize the acetic acid, The mixture was extracted with a mixture of
dieldoromethane (2 L) and brine (1,5 L). After separation, the agileol.IS
layer was extracted with diehloromeihatie (500 mi.), The combined organic
layers were dried 15over anhydrous sodium sulfate and tittered. Solvents
were removed to afford a tan solid, which was washed with heKalliCS (2 4)
and toluene (150 mL), The solid was recrystallized from hot acetone (260
triL) and hexanes (700 m14). The slightly cloudy mixture was allowed to
coot to room temperature slowly, then to 0C for 1.5 h, and finally to --15T
for 1.5 h. The resulting solid was filtered and washed with ice-cold 



20accitonedicxanes ( I:1,200 tril,) to afford 39.1 g (76% yield).
Analytical HPLC showed >98% UV purity, The enantiomeric excess (ee) was
determined to be 99.8% (Conditions: Chiralpak AD column, 4.6 x 250 mm, 10
inn; A = ethanol, B = 0,05% diethylamineihcptarie; .85%B (@.; 1.0 nit/min.
for 5$ min. The retention times for R was 44.6 min and for S was 28.8 min).
IR-1\7\4R (DN480-d5) 62.48 (s, 3 H), 2,93 25(de, 2>-- 13/4 10.7 Hz, Ill),
3.10 Old,13.7, 4,9 fig,3.63 (s, 314). 4.32-4,27 (m, IH.), 4,97 (s, 2 H),
71.3 (a, I H), T24-7.22 (n, 2 H), 7.29 -2.27 On, 3 fl), 7.41 (s, 1 11),
7.83 (d, f- 8.2 Hz, I IT), 7.99 (s, 1H), 13,1 (s, I H); '3C-NNIR (DMSO-d5)
8   16.7 ,365,5 36.5, 1334, 136.8. .8, 56.0, 139.2, 65.3, 559, 117.6,
172.4. 119 6122127.2, 1274, Mass spec: 368,16 0511:141.     5(R)41-nhyi
-amino--7-methia-11-in1azol-5-y0propanotite. A Parr hydrogenation bathe was
charged with (R.)-methyl 2-(benzyloxyearbony1)-3-(7-
methyllItitidazol-5-yl)propanaate (11.0 g, 29.9 mmoles) and methanol (75
mL). The suspension was purged with nitrogen and treated with palladium
(10% on charcoal, 700 mg). The bottle was shaken under hydrogen (15 psi)
overnight. The 10mixture was filtered through a pad of eelite to remove the
catalyst. Concentration of 



the eltient gave 7.7 g (quail.) as an oil which was used without further
purification. 111-NNIR (CD3011.1) d 2.54(s,3 111), 2.98 (dd".r- 13.5, 7.0
Hz, 1 11), 3.09 (dd, 13.5, 5.9 Hz, I H), 3.68 (s, 3 H), 3.75 (dti"/= TO,
6,2 tist, 1 1-1), 7.01 (s, 1 11), 7.39 (s, H), 7.98 (s, W. Mass spec.:
232.34 (M-H). 15
3-(7-methyl-11-1-indazol-5-y0-2-(442-oxo-1,2-dihydroquinolin-3-
Aplimrictine-1-earboxamicio)proptincaie. To a solution of (R)-methyl
2-amino-3-(7- mathyl-11-1-indazo45-y)propanoate hydrochloride (7.26 g, 27.0
mmoles) in 20dimethyllarmamide (50 mit) at room temperature was added
NW'-disuccinimidyl carbonate (7.60g. 29.7 11111/01CS) followed by
triethylamine (11.29 rtid, $1 manciles).  The resulting mixture was stirred
for 30 min and treated with 34piperidin-- 34)quinolim-2(1H)-one (6.77 g,
29.9 minoles) in portions. The reach:in was allowed to stir for 24 h. The
mixture was concentiated, dissolved in ethyl aceiate, and. washed
sequentially with water, brine, and 0.5 N Het (2X). The organic phase was
dried 5over magnesium sulfate, filtered, and concentrated. The resulting
residue was purified by flash chromatographygel, 20:1 ethyl
acetalelmethanol) to give 11.9 g (78%), '1-1-itTNIR (CD:i0D) 6 13.0 (s, 1
FO, 11.8 (s, I 11), 7.98 (s, 1 IT), 7.63 10 2.67 (rn, 2 H), 2,48 (s, 3 H),
1.78 1.72 (m, 211), 1.34 - 1.26 (m, 211). Mass spec.: 488.52 (MIL) . 0 N
15(R)-3-(7-metilyi- I f-indazoi-5-vi,'-214-(2-oxo- 1,-3-
ylipiperidine-l-carboxamida)propanoic acid. A solution of (RI-methyl
347-methyl/ H-ind azol-5-y 0 -24442-oxo- ,24,11hydroquinol in-3-ytipiperi
dine-1- carboxamido)propatioatc(5.50 g, 11.3 mmoles) in tetrahydroluran (50
raL) and methanol (10 nit") was cooled to 0C. To this was added a cola (0C)
solution of 20 lithium hydroxide monohydrate (0.95 g, 22.6 mmoles) in water
(20 ntL), dropwise over 15 min The reaction was stirred at room temperature
for additional 3 h. The mixture was concentrated to remove the organic
solvents, The resulting residue was dissolved in a minimum amount of water,
cooled to 0C, and treated with cold (0C) IN HO until pH 2 was attained. The
resulting solid was collected by filtration, 



25washed with cold water and ether, and then dried overnight under high
vacuum to  WO 2011(123232PCTIUS2011/028168 give 5.0 g (94%) as a white
soli1.-NNIR (DMSO-de) S 13.05 (bs, hi), 11.77 (s, H), 7.98 (s,74Y2 (d,i-
8.0 Hz, 11-1). 7.55 (s, Hi, 7:14 (d,8.211z, 1 H), 7.42(, 1 1-1), '7.27 (d,
-11.2 Hz, 1 .11), 7. t6 (I,7.6 Hz, 1 1-1), 7.05 (s,1-1), 6.65 Ric J= 7.9
Hz, 1 H), 4.27 -- 4,22 (In, 1 H), 4.10 -- 4.07 (in, 2 14), 3.12 -- 3,07
(in, 1 11), 3.03 -- 2.99 (na. I IIL 2.93 2.88 Om I 11), 2.77 -- 2.66 (m, 2
H), 2.47 (a, 3 Hi, 1.77 -1,74 (in, 2 11),1.34 1,27 (in, 2 H). Mass spec.:
474.30 (MI-I).  ;[ TETRA Et3N -N}---NNH  Y H T ,    100?3-(7-methyl-
fitindazol-5-y0-1-(4-(i-methylpiper1clin -yl)pipe ?-y1)-
1-oro)ropan-2-A-4--(2-oro- 1,2-ti1hydroquinolin--37y0piperidine- - boxamide
(1). A flask was charged with (R)-3-(7-methy1-111-indtmo1-5-y1)--2-(4-
ozo--carboxamido)propanoic acid (2,9 g, 6,11 minoies), triethylamine (3,00
mi., 21.5 turrioles), 1-(1-methylpiperidim4- yiThiperazitie (1.23 g, 6.72
mmolesi and dimethylformamide (10 mil). The resulting solution was treated
with 2-0 1-1-benzotriazole-1-y 11-1,1,3,3 detramethy I won i m
ietraftioroborate (2.26 g, 7.0$ ran:tiles) in portions:. The reaction was
allowed to stir at room temperature overnight. The mixture was concentrated
under vacuum to remove dime:thy:I:Orman-tide. The crude product was
dissolved in 7% methanol in 



20dichloromethime and purified by flash chromatography using 7% methanol in
dichleromethanc containing 2% of aqueous ammonium hydroxide as chunk The
pure fractions were collected and solvent was removed under vacuum. The
desired product was crystallia.ed from hot acetone to give COFTWOU ad I in
77% yield. AnalyticalliPLC showed 99.0 %UV purity at 230 am, The
enantiometic excess 25(cc) was determined to he >99,9% (conditions:
Chiralpak Ai) column, 4,6 x 250 rum. 10 pm; CktCnt: 70% (0.05%
diethylamine)lheptane130%teiliatiol; (Leitithinibt fOr 45 min. The
retention times were 18.7 rain for R and 28.1 min hir S). 1H-T1MR (500
MHz, DM.S0-161 3 ppn3l3.01 (s.1 H), 11.76 (s, 1 H), 7.96 0"  1-11, 7.62
(6,1=7.0 Hz, 1 7.60 (s, I H), 7.42 (ra, I FT), 7,36 (s, 1 10, 7.26 (U,1-
8.25 Hz, H), 7.14 (in, 1 11), 7.00 (s, 1 H), 6.69 (1, - 8.25 Hz, 1 H), 1.78
(q,../- 739 Hz, Ft), 4.14 (id, - 12.37 Hz, 2 1-0, 154 (44"/- 9,16, 4.58 Hz,
I H), 3.24 On, I HI), 3,11 (m, 1 H), 52.97 Om I H), 189 (n, 2 H), 2.69 (m,
4 1-1), 2.32 (rn, 1 II), 2.21 (a, I 14), 2.07 trn, 4 1-0, 1.95 (4, J= 8.25
Hz, H), 1.87 (6, J - 1 L28, I 1.211, 3.55, 3,44 Hz, 1 H), 136(1, ,/ -12.03
Hz, 2 11), 1,68 (I, = 11.11 Hz, 2 El), 1.53 ",./= 8.25 Hz, t 111, 1.32 (m,
4 11), I .16 On, 2 1-11R (DMSC)-ch) 3 16,80. 27.30, 30.51, 30.51, 30.67,
35.50, 38.04, 4 1.74, 44,00, 44.16, 45,35, 45.78, 48.14, 48 39, 51.45,
51:76, 54.76, 60.61, .14.53, 117.79, 119.29, 119.34, 121.57, 122.78,
127.46, 27.79, 129,29, 29,79, 133.31, 133,72, 136,98, 137,41, 39.12,
156.50, 161.50, 170.42, Accurate mass analysis: traz 639.3770, [MITI, A =
4L2 ppm. Opfical rotation: -27.36' (16 589 um, concentration = 4.71 nigimi.
in methanol.  Biological methods and other properties Scheme 5. Compound I
and comparator compounds IT and M.        Aqueous( Soihrbliior, Solid free
base was mixed with carbonate, and ethanolarnine buffers. The pH of a third
sample was adjusted with Iff21. The solids were mixed with the vehicles
using a mixer that was enclosed within an incubator set to 25C. After
equilibration, samples of the supernatant were withdrawn, diluted as
5appropriate, and analyzed by HPI,C.       Solubility in aqueous media, pH
dependence. Crystalline Compound 1 converted to a gelatinous phase during
measurement of the pH solubility profile. The absence of a crystalline
phase in euellibrium with water prevents a confident 10assessment of the
p1-I. ranee in which Compound I can he formulated as a thermodynamically
stable solution. Efforts to generate a crystalline free base form of
Compound I that can be equilibrated in water are ongoing. The data gathered
on the gelatinous phase are listed in Table 1. Table c: Soh 'VI it .1t
ca/Compound ifr ruj eous media at 25C Solna n State Stability. The solution
state stability of Compound T was evaluated as a fimetion of temperature,
ph, high intensity light.buffer      concentration, and drug concentration.
The experimental matrix used is shown in 20Table 2. 



Table 2: Sabah.  State Stab:/ Matrb;  Sample    Thnip (C)  Drug Cone  COM:.
40 ) 0.I 2.; ;.let 0.05  5 'fr 3'; 0.1 0.05 



C1 5  0.1 0.05  5 I60  0.05   40 0,1 0.05   40 at 0.05 (.14 40 40 0.05  



5 40 40 0.05   40 40 0.05  5 40 0.1 0.01         Sueetintne buffer was used
for all solutions, For samples exposed to light, a pholosiability chamber
was used in accordance with ICH guidelines (1.2 million lux 5hour exposure
to visible light and 200 watt hour/m2 to UV). Analyses were performed at 4,
g and 12 weeks.       Ten deg:rat:ants were found during the solution
stability study. The percentage of each degradant found in samples after 12
weeks of storage is listed in 'Table 3. Note that at the initial time
point, degradams B and Ci were the only 10degmdants present and their
initial concentrations were 0.1 7% and 0.06% respectively.       Mass
spectroscopic assessment was performed on those degradants present in
sufficient quantity to permit a mass determination. The results are listed
in Table 4. Two peaks are listed under degadant B, because it was
discovered that two 15degradants are not well separated by the current LI
PLC method. Degradants A and C correspond to hydrolysis products (Figure
2). 



Under the most favorable Cettdif 1031 examined, condition I in Table 2,
Compound I showed only 0.3 % degradation. after 12 weeks at 40C. This
suggests that an aqueous formulation can be found which meets ICH
guideline:: for at least one year of chemical stability. Tnbie3ercent
rdegrathogs seen at and their re!en:lop; tiMeS Table 4: Deg"-, 23



Afolecniar Weight               



612.4          



228.3               



Scheme 6. Degradant C NM-228.3 



Solution Stability- The )1,Thruperrh. re. The effect of temperature is
summarized in TableS. The enhancement in degradation rate with temperature
is largely due to the enhancement in hydrolysis. Ai the highest temperature
degradation proceeded all the way to product C, bat at the lower temperal
ures degradation stalled at product A (Figure 2). Table 5: Solution Stabila
Solution Stability: The .i7ect oftight, The effect of light on stability is
summarized in Tattle 6. Seven degradatits were noted for samples exposed io
three of which did not appear in samples stored under any other condition.
Hydrolysis (degradant A) was enhanced by exposure to light Table 6:
Solution Stability and Light Temperature)Total De,gtda.nt 25Dark2.3 %
25Light72 fifi Solution Stability: the etfeet ofThe effect of pEt on the
&egradaion rate is summarized in Table 7. The enhancement in degradation
rate varied inversely with tf/ pH and was dominated by an enhancement in
hydrolysis. At pH 4, degradation proceeded to hydrolysis produci C. but at
pH 5 and 6 degradation stalled at hydrolysis product A. Table 7: Solution
Stability and pH       Solution Stability: the effect: of Wk.,-
concentration. Higher concentrations of snecinate buffer tended to produce
a. higher rate of hydrolysis to degradant A (Fable  WO
2011/123232PCMJS20111028168 Solution Stability and Secoinifer Concentration
Solution Stability: the offetdrug concentration. High drug load slowed the
hydrolysis rate and limited hydrolysis to formation of degradaut A gable
9). 5  Degradara G, which was only detected in the high concentration
samples, did not markedly grow in concentration during the study and may
simply be an impurity. Degradartt J could only be detected at the final
time point. Table 9: Solution Stab/lily and -omplunti Concentration     



Total Degradants [Drug]- 40 nigiirni     Total Degradants ug1= 0.1 ing/rtil



12.5 %               



5  2.2%                  6  



.62 l?/3;                 10 Competition for [1..151]C.GRP Binding
Binding assay, SK-N-MC cell membrane homogenate serves as the receptor
source. HUMID neuroblastoma SK-N-MC cells are used For in vitro assays
because they endogenously express the CORP receptor with an identical
sequence to the cloned human CORP receptor (Ai:Jar et al., 2001). Cells arc
grown at 37 C. in 5% CO2 in medium consisting of MEM with Eadc's sails and
Irglutamine supplemented with 10% fetal bovine SWIM to reach confluence.
The cells are harvested by rinsing twice with phosphate-buffered saline and
are incubated for 5-10 minutes at 4C in hypotonic lysis buffer consisting
of / 0 naM Tris (pH 7.4) and 5 triM EDTA. The  cells are collected and
transferred to polypropylene tubes and homogenized using a polytron.
Homogenates are centrifuged at 32,000 x g for 30 min. The pellets are
resuspended in cold hypotonic lysis buffer with 0.1% mammalian protease
inhibitor cocktail and assayed for protein concentration. The membrane
homogenate is then tatted and stored at -80C until the day of assay. 



The ability of Compound Ito compete for the radiotabeled ([ 25.liCGRP,
Amersham Biosoiences) endogenous peptide human alpha CORP (huCGRP) is
measured using a radioligand competiiion assay. Compound 1 is first
scilubili.zed in and carried through serial dilutions using 100% DMSO.
Compound is further diluted 1.025 fold into assay buffer (50 ntM Iris-Cl pH
7.5, 5 inM MgC12, 0.005% Triton X-. 100) and transferred (50 into 96 well
assay plates. [T]-CGRT is diluted to 600 pM in assay buffer and a volume of
50 pi is added to each well (final concentration IS OM in assay), SIC-N-MC
membrane pellets are thawed, dilated in assay buffer with fresh 0.1%
mammalian protease inhibitor cocktail, and homogenized as 15previously
described. Five to ten pg protein per well is then added in a volume of 100
pl. The assay plates are then incubated at room temperature (25 5C) for two
hours. Assays are terminated by the addition of excess cold wash buffer (20
rrilv/ iris-C1 pH 7,5, 0.1% BSA) immediately followed by filtration over
glass fiber filters pre-soaked in 0.5% PET. Non-specific binding is defined
with 1 iN1p-CGRP, 20Protein bound radioactivity is measured using a gamma
scintillation counter. The IC50 is defined as the concentration of compound
required to inhibit 50% of radioligand binding. Results. Compound I
displays concentration-dependent inhibition. of 25C tI1C.GRP binding to the
CORP receptor endogenously expressed in SK-N-MC cell membranes. The mean Ki
is 227-f- 1.6 pM.  Intern-bon with CORP peptide Methods. The nature of the
interaction between the endogenous CGR P peptide and Compound 1 is studied
in detail using saturation binding experiments. 5Briefly, the binding of
1:15-11CGRP to the SK-N-MC cell membrane preparation is measured with
increasing concentration of112511CGRP without (control condition) or in the
presence of (test conditions) one of the two concentrations (30 pNI and 100
ph41) of Compound 1. Saturation data are analyzed with hyperbolic equations
using Kell software (Biosoft, Cambridge, UK) to estimate dissociation
constant (Ku) and 10the maximum number of binding sites (13,"".a. The
impact of the addition of Compound I to the binding parameters (Ku, B")
of[1251]CIGRP is measured and compared, Results. Compound I
concentration-dependendy increases the dissociation constant Kd of
l'2511CGRP binding (decreases its affinity), without significantly changing
the maximum number of binding sites of [125]1CGRP binding), This indicates
a competitive mechanism of inhibition by Compound Ito the binding of
rITICGRP at the human receptor (Table 10). 



Table 10. K4, 13,n, .1') ifCCIRP to the SK-AtiVIC Cell Memhraue Preparation
With or Without the Presence of CompoundI.  Contrt.31 30 pat-Compound I 100
pild Contpound Kci (ply() 23.1 5.0 511,0  19.6 129.7 31.9 Bitriax
(firiolhng 142.6 112.1  20,6 146.8  6.4 protein) 10,6    Cellular
Functional Assay Cyclic AMP Assay       Iferhock. The CORP receptor complex
is coupled to the Gs class of Ci proteins. Binding of CORP to this complex
leads to the production of cyclic AMP (adenosine 3'5`-cyclic monophosphate)
via Gs-dependent activation of adenylate 5eyclase. Functional antagonism by
Compound 1 is determined by measuring its to inhibit CCiRP-siimulated
formation of cyclic AMP in attached whole SK-N-MC cells. SK-N-MC cells are
incubated at room temperature with 02 alvl CORP alone for 30 minutes, or
pre-incubated with various concentrations of Compound I for 15 10minutes
I:ch.:re the addition of 0.3 nkt CORP and then further incubated for 30 



minutes. The Cyclic AMP (cAMP) produced is extracted using the "Lysis
Reagent" and its concentration is determined by radioimmunoassay using
RPA559 cAMP SPA Direct Screening Assay Kit (Amersham Pharmacia Biotech).
1.C50 values are defined as the concentration of compound mg-Lifted to
inhibit 50% of 0.3 nM CGRP- 5stimulated cAMP production. Ymax is defined as
maximal percent inhibition of 0.3 riM CGRP-stimulated ciAIVIP production.
Results. Compound I displays concentration-dependent inhibition of
CGR.Pstimulated cAfvfP production in attached whole SK-N-MC cells, with an
C50 o135.6 20  4.2 OA, and a Ymax of 95,4 FE 1.3)% The maximal (ca. 100%)
inhibition observed indicates full antagonism at the CORP receptor. Schild
Analysis Methods. Sehi id analysis 3s used to characterize the nature of
the antagonism of Compound 1. The dose response of CGRP-stimulated cAMP
production is generated either with CORP alone, or with CORP in the
presence of various concentrations of Compound I. Specifically,
dose-dependent cAMP stimulation by CORP is assayed with or without :five
different concentrations of Compound 1. The concentration oiCompomad 1 is
plotted on the X-axis against the dose ratio minus I 30on the Y-axis (dose
ratio is defined 33.S the EC50 of CGRP in the presence of Compound).
divided by the EC50 of CORP atone). Linear regression is then performed
with both X and Y axes log-transformed. A slope that does not differ
significantly from unity (I) indicates competitive antagonism. Kb is the
antagonist dissociation constant.       Results. Schild analysis for
Compound I reveals a mean slope of 1.02 3.: 0,04 and mean antagonist
dissociation constant Kb of 21.5  9.4 pM. The parallel rightward shift of
the CORP concentration-response in the presence of increasing concentration
of Compound I indicates competitive antagonism lw Compound 1 of
10CCiRP-stimulated cAMP production. The slope of 1.02 from the Schild plot
further supports the competitive interaction between Compound I and CGRP
function, Kb of 21.5 pfsil is in agreement with the binding K1(22.7 plt4).
Reversal of CGRT-Induced Dilation in Ex vivo Human lutraemniat Arteri 15To
provide an ex vivo measure that mimics the clinical condition (where
migraine-related CORP release precedes initiation of therapy), vessels are
first dilated by CORP and then the dilation is revetsed with Compound I. In
this reversal protocol, antagonist post-treatment reverses CGRP-induced
artery dilation (using a single against dose and multiple antagonist
doses). In brief, wire mounted artery 20rings are contracted with potassium
ion (o mimic endogenous tone), fully dilated with CORP, and the dilation
reversed with increasing concentrations of the CORP antagonist Compound T.
Compound I post-treatment is effective at reversing established
CGRP-induced dilation of ex Wry human intracranial arteries. 25Tissue
Samples. Autopsy samples of human arteries are obtained from tissue
procurement vendors. All vessels are transported in ice-cold DEP ES buffer
(composition in artM: NaCi 130, KO 4, K.H.2130., 1.2, MuSO4 1.2, CaCli 1.8,
Glucose 6, NaHCO; 4., HEPES 10. EDTA 0.025). Upon receipt, the vessels are
placed in cold Krebs buffer (composition in ithvi: XfaC1 118.4, K.C1 4.7,
KTI2PO4 1.2, Mg,SO4 1.2,  CaCle 1.8, Glucose 10.1. NaTICO3 5) saturated
with carbogen (5% COs and 95% oxygen). Methods, The VeSSCiS arc cleaned of
COIMCUiVe tissues and cut into 



cylindrical segments of 4-5 mm in length. The vessels are then mounted in
tissue 5baths between two stainless steel hooks; one of which is fixed and
the other y[ which is connected to a force displacement transducer. The
vessel tension is continuously recorded using a data acquisition system
(Powerlab, AD Instruments, Mountain View, (.A). The tissue baths containing
Krebs buffer and mounted vessels are controlled -for temperature (37 C.)
and pH (7.4) and continuously bubbled with 10 carbogen. The artery segments
are allowed to equilibrate for about 30-45 Milltif OS until a stable
resting tone (0.25 to 0.5 g) is achieved. Prior to the assay, vessels are
primed (conditioned) with 100 mM KC( and subsequently washed.       To test
the anti-dilatory effect of Compound I, vessels are first contracted with
10 MM. potassium chloride (KU) to mimic endogenous tone, then fully dilated
15with I TIM. hal:C.RP, and firodly the dilation is reversed by the
cumulative addition of increasing concentrations of Compound I in half log
131111:S (allowing calculation or EC30's). At each concentration, the
effects of the drugs are expressed as reversal of CGRP-induced dilation in.
each vessel. Data analysis is performed for each vessel individually,
fitting the concentratioresponse data to a four parameter logistic
20function by non-linear regression analysis, to estimate the Etil.so
values.       Results. Compound I shows potent and full reversal of
CGR.Pinduccd dilation of ex vivo human in tracranial arteries with also
2-180  50 pM. Schild Analysis: inhibition of CORP Concentration-Response
Curve in ex vivo Human Intracranial Artery       To assess functional
antagonism against a range of CORP concentrations, Compound I is
pre-incubated with individual artery rings in the tissue bath and then a
CORP concentration-response curve is generated to achieve complete dilation
(using 30multiple agonist and multiple antagonist doses). Higher
concentrations of antagonist  WO 201L1 23232pc:TT520111028 tiin produce a
'right-in the CORP concentration-response curve, requiring greater
concentrations of agonitd to overcome the presence of antagonist: and
achieve tuill dilation, In short, wire mounted artery rings are
pm-incubated with antagonist, then contracted with KCI (to mimic endogenous
tone), and followed by addition of increasing concentrations of CORP to
achieve full relaxation. Compound I pretreatment is effective at inhibiting
CORP-induced dilation of ex vivo human intracranial arteries, and displays
a parallel rightward shift of the CURT' concentration-response curve.
10Method. Each wire 11101MS arteEy ring is pre-incubated far 30 min with a
single concentration (0.1-30 WM) of the antagonist Compound 1, then
contracted with 10 tnivi KO (to mimic endogenous tone), followed by
addition of increasing concert:rations of CORP to achieve full relaxation.
The KU contraction is allowed to stabilize, such that total antagonist
pretreatment time is approximately 45 min prior to ISapplication of CORP,
Results. Compound 1 produces a parallel rightward shift of the CORP
concentration-response curve in ex vivo human intraciranial arteries.
Schild analysis reveals a Kb of 91 p24.. These: results compare favorably
to the in vitro binding (K- 



20223 pM) and functional (Kb - 21.5 pN1) assays. In vivo Efficacy of
Compound I in Marmoset Facial Blood Flow       To evaivale the in vivo
efficacy of novel CORP receptor antagonists, marmosets receive a series of
four intravenous injections of :lio.CCRP (at 45 min 25intervals). The first
serves as a baseline control, and is foilowed by subcutaneous delivery of
test article. The subsequent three CORP challenges provide an assessment of
functional CORP antagonism in vivo, In the present study, Compound
demonstrated robust, lasting CORP antagonism.        Methods. Marmosets are
anesthetized and facial blood flow is increased by intravenous (IV)
administralion of lutaIRP at 45 min intervals (-30, 15, 60 8c 105 min). The
effect of test compound, delivered at fl min, on the haCCilIP-induced
changes in facia/ Hood flow is measured by laser Doppler flowineiry,
Effective 5compounds would suppress the tiaCGRP-induced increase in 'facial
blood flow seen at 15, 60 & 105 min (as compared lo the baseline baCURP
effect seen at -30 min).      Subjects: Adult male and female common
marmosets (Call:Hi-ix jaechus) weighing 350-650 g serve as subjects.
Anesthesia and Preparation Animals arc anesthetized by isofhirane
inhalation, in an induction chamber (4-5% rapid induction, maintained with
I -2.5%; Solomon et al., 1999). Anesthesia is maintained by delivering a
constant supply of airoxygen (50:50) and isofluranti via intubation and
ventilation (with blood gas monitoring). Body temperature is maintained at
38 Sr 0.5by placement on an automated. temperatme controlled surface with
rectal probe. A small area of .fur 15(approx. 1.5 cm square) is removed
from one or both sides of the face by application of a depilaloty cream
and/or shaving. Surgical areas are clipped and prepared with betadine. An
IV line is placed in the saphenous vein for the administration of test
compounds and the CORP receptor agonist haCGRP, Additionally this IV line
provides for withdrawal of blood samples (max 2.5 ml, 10%) for blood gas
20monitoring and analysis of compound plasma levels. A solution of 5%
dextrose is administered IV in order M maintain blood sugar levels.
Anesthesia depth is monitored by measuring blood pressure and heart rate
using a non-invasive arm cuff method and a pulse oximeier, respectively.
Guanethiditie 5-10 mg/kg supplemented with 5 mg/kg IV as needed, is given
to stabilize the peak- flux in facial 25blood flow which otherwise shows
progressive reduction following repeated stimulation (Escort et al., 1995).
Mierovascular blood flow is monitored by attaching a self adhesive laser
Doppler flow probe to the facia: skin. The probe records the number of red
blood cells crossing the path of two laser beams, multiplied by their
velocity (reported as changes in flux). 30Drug Dc/ leery: Test compounds
are administered SC (0.1-0,6 tritdcg) in the nape of the neck. The
CORPrece.ptor aEonist, hoCGRP is delivered IV (1 miiikg) at a dose of 10
ug/kg. 



Testing Protocol: To assess in vivo efficacy and duration of action, a
control increase in facial blood flow is induced by administration of
haCGRP (10 ug/kg Tir) 30 min prior (-0.5 hr) to drug delivery. Compound I
is then administered at time zero (0 min) and repeat haCG RP are delivered
at 45 min intervals for -2 hr (data c,ollecled at 0.25, t and 1,75 hrs
post-dose). Compound I is dosed at 0.003, 0.01 and 0.0$ trig/kg, SC.
Plasma. samples arc obtained just before each haCGRP administration.
Following testing, animals arc returned to the transport cage which is
placed on a temperature controlled surface Ihat keep the animals warm until
fully awake and ambulatory. Animals may be tested again after a 14-21 day
rcs1 and washout period. 10      Results. Compound 1(0.003-0.03 mg/kg, SC)
shows dose-dependent inhibition of CORP-induced increases in marmoset
farnal blood flow. Robust (53- 80%) inhibition is observed at 0.03 mg/kg at
0.25, 1 and 1.75 hr post-dose. Significant (35-40%) inhibition is seen
across all post-dose test times at 0.01 mg/kg. At 0.003 inglg, a mild (20%)
but significant inhibition is observed at 0.25 lir, with no effect at later
test times.       cot paring efficacy vs. exposure, plasma levels > 8 ritM
are associated with significant ic vivo efficacy and levels l2f.25 taM.
with maximal efficacy for Compound 1. intranased Irritation Studies in Rats
Compound land Compound IN: One-Week Comparative Intranasoi Irritation Study
in Mac. This study was conducted to compare potential nasal irritation of
Compound I to Compound ill when given ituranasally to male rats for 1 week.
Male rats (10/group) were instilled intrami,sally with Compound 1 or
Compound Hi solutions (25, 75 or 175 mg/L in 225 nriN1 sin:cline acid,
0.02% benzalkonium chloride, 1.25% anhydrous dextrose, pH 5.8-6.2) once
daily at a dose volume of 100 tiLlnostril. Using this dosing paradigm,
fixed doses of 5, 15 or :35 mg of test article were delivered daily. As a
consequence, dosages normalized to body weight decreased with time as the
rats grew. One control group was given suceinate vehicle 30and a sham
control group was given saline by Mtn:masa! insiiitation. Parameters
evaluated included clinical observations, body weight, food consumption,
toxieukinefics, and histological evaluation of nasal tissues. Values for
toxicokinetie parameters are shown in Table  Table I I: Taxicokirletio data
derived for Compound I Compound !   Dose.Mg 5   I , DO" g. a 



:id?!  1.07 2,5? )ti [ Parameter  -.1/41.,t Dal, 0 Day 6   Mean Dosage
(mg/kg) Mean :lama (siM) 21 19 0 66 62 2,2 56 0t 144 132 12 s 



Composite ,x.Ctres..ii, itavith) Minn Tmax 1.6 0,50 d .e ssr :!.6 6 1t c 52
0.5t. 6.7 20 is:tf) 1.0 50 1i       Mesp Cep (JIM) 03 0,01 5 



021'? 0.059 0.12 0,036 5'Net dstimmined because of perdu:god exposure.
2Abso1uta himisrt allay based o an 3e1S105 2.9, of 7 7 :Nab in oirs
frayadministradon of Iumikg 'Etstirsisrest an naard rosai surface areir
trims' 10Intranasat dosing of Compnind I provided systemic exposure in rats
cad to 24  Irs; and little difference was observed between the first and
last days or dosing in this 1-week shady.       Ithranasal administration.
of Compound I was well tolerated; in-life findings were limited to
increased salivation in ail dose groups and vehicle controls, and was
possibly related to the excessively large dosing volume used for the study.
Salivation not observed in rats given saline. Nasal irritation was observed
for both compounds but Compound  clearly caused less olfactory epithelial
atrophy than Compound 111 over the dose range (Table 12). The type of
lesion observed was consistent with prior observations made 20for Compound
II. The severity and incidence of nasal findings demonstrated that Compound
1 had a superior nasal toxicity profile to that of Compound ill,  Compound
land Compound IT: One-Week Exploratory Intranasul Irritation 5Study in
Rats. Compound  and Compound IT were also compared directly her inn:nasal
irritation. Male rats (6/group) were instilled intranasally with Compound I
or Compound II solutions (75 or 175 ingli.) in 225 mivii succinie acid,
1.25% anhydious dextrose, pH 5.11.-6.2) once daily at a dose volumes of
12.5, 25 or 100 tit/nostril. The only endpoint evaluated in this study was
histological evaluation of 10the nasal turbinates. The olfaclory epithdial
atrophy caused by Compound I was clearly toss severe than that produced by
Compound II at each dose (volume concentration) evaluated (Table 13). I
5Table 3: 011ittnotv epite'e,iii 5cornsfo c:oinparnd 1 and Compound II  
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The dose-response relationship of Compound 11 was consistent with that
observed in other studies. Both increased volume and increased
concentration contributed to more significant nasal toxicity but
concentration is likely the more 5important. factor,       in summary,
Compound I demonstrated superiority to Compound ii, with respect 10 nasal
irritation       Potential for nasal delivecy. The intra-nasal (TN) route
of administration for CURE' antagonists is attractive as it affords
non-invasive delivery with the potential 10 for rapid onset: of action..
The highly permeable nasal epithelial barrier, well perfused mucosal
lissue, and limited metabolic capacity/tissue residence time are
potentially useful features that support intranasal deliver)/ of a compound
like Compound T that exhibits very poor oral absorption.       The
feasibility of nasal delivery was assessed in the IN rabbit model by
comparing the plasma concentration-time profiles and pharmacokine.tic
parameters (Cmax, Truax, AUC and bioavailability) for nasally delivered
Compound Ito that delivered by the ry route, The dosing solution
concentration and delivery volume are  included in the data tables for each
study. Vehicle compositions are described in the footnotes below the table.
Methods. Groups of three male New Zealand White rabbits, ranging in weight
from 3-3,5 kg, received a single dose of drug in one of the following
treatments: 0.5 rigikg IV bolus injection over 30 seconds, or 03-3 mg/kg IN
administered with a syringe microsprayer. Prior to IN dosing, rabbits were
lightly sedated to effect with the inhaiant anesthetic, Sevollurame. The
rabbits regained consciousness in 2-5 min. Serial blood samples were
collected in heparin-containing 10vaentainers at predose, 2, 5, 10, 15,30
min and 1, 2, 4, 6, and 24 hours post-dose. Blood samples were immediately
centrifuged at 4C and the separated plasma shred at -S0C until further
analysis by the LC/MS/MS assay. Results. The pharmaeolcinetic profile
indicates that Compound i is rapidly 15 absorbed from the nasal cavity of
rabbits when sprayed as a solution. The time to reach peak concentrations
(1/max) occurs within 0.2-0.3 h (15-20 min) at all doses studied. The
absolute bioavailability at 0.3, 1, and 3 mg/kg ranged from 13 to 30% and
the Cmax ranged from 0.12 to 2.0 tim (Table 14). 20"ThbleP ha
rinthPatameters fi.ir Compound I in the Rabbit after JY and 1/'!  Parameter
lnS. Mean SD)    (low das0 (n-3, Mean 4, Sp) Administration. 71'.)); arose)
:-Jz 



Dose (ng/kg) 0.5 0.3 1.0 3.0 Dosing volume  100 100 100 (110  (50/nostril)
(50Mos tit) (50/nostril) Dosing concentration  10 30 100     3R 



fortmdation: 50 rtiltvi succinatebuffer/D5W vehicle, pH 5. IN formtdationt
50 rtiM suceinate buffer, pH 5-6.           IN absorption of Compound i in
the rabbit was very rapid. Plasma levels >10 5niV1 were measured within 5
min, The dreg was detected in plasma for at least 6 h post-dose and up to
24 hr at the high dose.        Previously, with Compound 1(11 there was
greater deviation from linearity when intranasal delivery volume rather
than dosing concentration was changed. By keeping Compound I delivery
volume constant and varying the dosing solution 10 concentration, the IN
AOC and Cinax showed a trend towards dose-dependent linearity (Table 15).
The variability in these parameters also increased with dose. On closer
examination, the IN hionvailithitity appeared EU increase with dose (or
dosing concentration) for the three doses tested (rabk 15).  Table 1,5:
Dose Linearity enu ('oncoonilI in Rabbits Dosing concentrations were 10,
30, and 100 rogliul in 50 ittNi suecunue buffer vehicle, pH 5.       In
summary, the intramasal route of administration for Compound f provides
rapid systemic absorption and relatively prolonged plasma levels compared
to the oral route. The high aqueous solubility and improved solution
stability favorably support the viability of a nasal spray product in an
appropriate spray device. The delivery of drug solution and its deposition
in the nasal cavity in humans is expected 10to be more robust and
reproducible than dial possible with preelinical IN animal models. Compound
I formulations are projected to be delivered in reusable multi-dose or
disposable unit dose nasal spray devices. Pharmaceutical C.0111p0SifiWaS
and Ntetliod.s of Treatment IS       Another aspect of the invention is a
pharmaceutical composition comprising Compound T with a pharmaceutically
acceptable a.djuvant, carrier, or diluent. Compound i will generally be
given as pharmacetilical composition 20comprised of a therapeutically
effective amount of a Compound I or a pharmaceutically acceptable salt, and
a pharmaceutically acceptable carrier and may contain conventional
exipients. A therapeutically effective amount is the amount needed to
provide a meaningful patient benefit as determined by practitioners in that
art. Pharmaceutically acceptable carriers are those conventionally known
cartiers  having acceptable safety profiles. Compositions encompass all
common solid and liquid forms including capsules, tablets, losenges, and
powders as well as liquid suspensions, syrups, fixers, and solutions. Solid
compositions may by formed in timed or sustained released formulations.
Compositions are made using common formulation techniques and conventional
excipients (such as binding and welting agents) and vehicles (such as water
and alcohols).       Solid compositions are normally formulated in dosage
units providing from about to about 1000 nig of the active ingredient per
dose. Some examples of solid 10dosage units are 0.1 mg, t mg, 10 mg, 100
mg, 500 mg, and 1000 mg. Liquid col:moos:Mons are generally in a unit
dosage range of 1-100 inginite. Some examples of liquid, dosage units are
0,1 niend. 1 mead., 10 inglmL, 25 mg/mix 50 mg/mL, and 100 mg/mL. 15The
invention encompasses all conventional modes of administration including
oral, parentcral, imranasal, sublingual, and transdermal methods.
Typically, the daily dose will be 0.01-100 nactikg body weight daily.
Generally, more 



compound is required orally and less pan:literally. The specific. dosing
regime, however, should be determined by a physician using sound medical
judgement. 20 Another aspectinvention is jut1 administration. Inhibitors al
the receptor level to CORP are postulated to be useful in pathophysiologic
conditions where excessive CORP receptor activation has occurred. 25Some of
these include neurogenie vasodllation, neurogenic inflammation, migraine,
cluster headache and other headaches, thermal injury, circulatory shock,
menopausal flushing, and asthma. CORP receptor activation has been
implicated in the pathogenesis of migraine headache (Edvinsson L. CNS Drugs
2001,15(10) 145-53; Williamson, D. f. :Microsc. Res. Tech, 2001, 53,
167-178.; Grant, A. D. Brit. J. 30Pharmacia!, 2002, 135, 356-362.). Serum
levels of CORP are elevated during migraine (Goadsby P. I. et at. Ann.
Neurol, 1990, 28, 183-7) and treatment with anti-migraine  drugs retums
CORP levels to normal coincident with alleviation of headache (Gallai V. et
a). Cepludalgia 199.5, 15,384-90). Miura:incurs exhibit  elevated basal
CORP levels compared to controls (Ashina 194. et al., Pain 2000, 86(1- 2),
133-8). intravenous CORP infusion produces lasting headache in It
igraineurs (Lassen L.H. et al. CephalaIghi. 2002, 22(1). 54-61).
Preclinical studies in dog and fat report that systemic CO RP blockade
will! the peptide antagonist CORP(8-37) 5does not alter resting systemic
hertiodynamics nor regional blood flow (Shen, Y-T et al. J. Pharmacol. Exp.
Thor. 2001, 298, 551-8). Thus, CORP-receptor antagonists may present a
novel treatment for migraine that avows the cardiovascular liabilities of
active vasoconstriction associated with non-selective 5-HT !al D agonists,
"triptans" (e.g., sumatriptan),       Another aspect of the invention is a
method of inhibiting the CORP receptor comprising contacting the CORP
receptor with a compound of formula I or a pharmaceutically acceptable salt
thereof ISAnother aspect of the invention is a method for treating
conditions associated with aberrant levels of CORP or CORP receptor
sigialing comprising the administration of a therapeutically effective
amount of a compound of formula to t patient. 20Another aspect of the
invention is the use of a compound of formula lin the manufacture of a
medicament for the maintain of conditions related to aberrant levels of
CORP or CORP receptor signaling. Another aspect of the itiventon is a
method of treating migraine or headache. 25 Another aspect of the invention
is a method of treating neuropathic pain. Another aspect of the invention
relates to a method of treating inflammation (particularly neurugenic
inflammation), pain., thermal injury, circulatory shock, diabetes,
Reynatidts syndrome, peripheral arterial insufficiency, shbaraehnoidi
cranial bernotrhage, rumor growth, flushing associated with menopause and
other conditions the treatment of which can be effected by the antagonism
of the CORP receptor by  



011/123232Per7US201I1028{68 the aditlitnStrafiOn of pharmaceutical
cornposttiofls comprising a compound of formula 1as defined herein. Another
aspect of the invention relates to methods selected from the group g of (a)
immune regulation in gut mucosa (b) protective effect against cardiac
anaphylactic injury (c) stimulating or preventing hnerleukin-lh(IL- b)-
stimulation of bone resorption (d) modulating expression el fal receptors
in spinal neurons and (c) airway inflammatory diseases and chronic
obstructive pulmonary disease including asthma. See (a) Ca:Mitt-min
Receptor-Like Receptor Is Expressed 10on Gastrointestinal Immune Cells
Hagner, Stefanie; Knauer, Jens; Ilaberberger, Rainer; (Rieke, Burkhart!,
Voigt, Karlheinz; McGregor, Cterard Patrick. Institute of Physiology,
Philipps University, Marburg, Germany. Digestion (2002), 66(4), / 97- 203;
(5) Protective effects of caleitonin gene-related peptide-mediated
mod:MI:nine on guinea-pig cardiac anaphylaxis. Rang, Wei-Qing; Du,
Yim-Hua:Cbang-Ping; Ye, Emig, Tan, Gui-Shan, Deng, flan-Wu; Li, Yuan-fian.
School of Pharmaceutical Sciences, Department of Pharmacology, Central
South University, Xiang-Ya Road 88, Changsha, Hunan, Nanny u-Schmiedebergs
Archives of Pharmacology (200$), 367(3), 306-311; (c) The experimental
study on the effect ealcitonin gene-related peptide on bone resorption
mediated by interleukin-l. Liam, Kai, Du, lingynan; Rao, 20Thenyu; Eno,
iltraican. Department of Orthopedics. Xiehe Hospital, Tongii Medical
College, Ituazheing University of Science and Technology; Wuhan, Peop. Rep.
China. Journal of Tongii Medical University (2001), 21(4), 304-307, (d)
Calcitrinin gene-related Peptide regulates expression of neurokinint
receptors by rat spinal neurons. Seybold VS, McCarson KE. Me:mei:dein PG,
(froth RD, Abrahams LG. J. Neurosci. 2003 23(5): 1816-1824, epartment of
Neuroscience; University of Minnesota, Minneapolis, Minnesota 55455, and
Department of Pharmacology, Toxicology', and Therapeutics, University of
Kansas Medical Center, Kansas City, Kansas 66160 (e) Attenuation of
antigen-induced airway hyperresponsiveness in CE1RP-deficiont mice.
Aoki-Nagnse, Tomoko, Nagase, Takainde; Oh-Hasid, Yoshio: 30Shank; Takayuki;
Kurihara., Yttitiko, Yamaguchi, Yasuhico; Yamamoto, ifiroshi; Ton:nig
Tetsuji; Ohga, Eijiro; Nagai, Ryozo; Kurihara, Hiroki; Ouchi; Vastiyoshi.
Department of GeHatric Medicine, Graduate School of Medicine, University of
'Tokyo, Tiikyo, Japan. American Journal of Physiology (2002), 283(5,11. 1),
L963-  1.970; (1) Caleitonin gene-related peptide as inflammatory mediator.
Springer, Jochen; Geppeni, Pierangeb, Fischer, Axel; Groneberg, David A.
Charne CampusVirchow, Department of Pediatric Pneurnology and immunology,
Division of Allergy Research, Humboldt-University Berlin, Berlin, Germany.
Pulmonary Pharmacology & Therapeutics (2003), 16(3), 121-130; and (g)
Pharmacological targets for the inhibition of neurogenic inflelnrnatieti.
lietyes, Zsuzsanna; Pinter, Erika; Nemeth, Jozscf: Szolcsanyi, Janos.
Department of Pharmacology and Pharmacotherapy, Faculty of Medicine,
University of Pecs, Pecs, Hung. Current Medicinal Chemistry:
Anti-Inflammatory & Anti-Allergy Agents (2003); 2(2), 191-218. 10
Another aspect of this invention relates tf) a method of treatment for
cancer and proliferative diseases and conditions. CORP antagonists have
also been proposed to show utility in the treatment of malignant disease,
particularly against gliomas and breast cancer that metastasizes fel the
ImliE3. CGRP antagonists may be 1.5especially useful against hypoxic tumors
and in the prevention of metastatic implantation. See PCT application
publication W02010006168. 



Another aspect of this invention relates to a method of treatment using
combinations of Formula I compounds with one or more agents selected from
the 20group consisting of CO.X-2 inhibitors, NSAIDS, aspirin,
acetaminophen, triptatis, ergotamine and caffeine lig the treatment of
migraine. "h4igraine," "headache," and related terms are as understood by
medical      practitioners. Migraine encompasses all classes of migraine
including common; 25classic, cluster, fulgurating, hemiplegic,
opthalmoplegic, and opthomahnic.       "Therapeutically effective" means
there is a meaningful patient benefit as understood by medical
practitioners. 30"Patient" means a person who may benefit from treatment as
determined by medical practitioners.  WO 2011/123232PCTIIS20111028168 It
will be evidentone skilled in the art that the present disclosure is not
limited to the foregoing illustrative example, and that it can be embodied
in other specific forms 'ait departing from the essential attributes
thereof. It is therefore desired that the examples be considered in all
respects as illustrative and not iesnictive, reference being made to the
appended claims, rather than to the foregoing examples, and all changes
which come within the meaning and range of equivalency of the claims are
therefore intended to be embraced therein. to  1,The compound (R)-N -(3
-(7-rriethyl- 1 II- indazol-51444 1 -methylpiperidin-4- 34)43 iperazin- 1
-y1)- 1 -oxo propan-2-?,4)-4-(2-oxo- 1,2-dihydroqui no I in-3
-yppiperidine- 1 - earboxamide, which has the following structure:  or a
pharmaceutically acceptable salt thereof.  2. A pharmaceutical composition
comprising a therapeutically effective amount of 'R)-N-(3-(7-methyl-
I1-(4-(1-methylpiperidin-4-yppipera2:in- 1-y1)- I- oxopro pan-2-y1)-4-0
-oxo- 1,2-dihydroqu lin-3-yllpi peridirte- 1 -carboxamidein association
with a pharmaceutically acceptable adjuvant, canier, or diluent.  3. Use of
a compound of claim 1, or a pharmaceutically acceptable salt thereof; in
the manufacture of a medicament for treating migraine. 


