WD 2010/ 002763PCT/ US2009/ 049009 TI TLE OF THE | NVENTI ON SOLI D DOSAGE
FORMULATI ONS OF TELCAGEPANT POTASSI UM FI ELD OF THE | NVENTI ON The fiel d of
t he i nvenwoanio/®2m0l i d dosage pharmaceuti cal formnul ati oreT/USRE08/049009
5specifically, the field of the invention is the fornulation of active
ingredients in oral solid dosage fornms. BACKGROUND OF THE | NVENTI ON CCRP
(Calcitonin Gene-Rel ated Peptide) is a naturally occurring 37-am no acid
10peptide that is generated by tissue-specific alternate processing of

calcito?gru@@@qgﬂgﬁqvgﬂﬁﬁcgpd is widely distributed in the central and

peri phe nervous system CORP is |ocalized gredonlnantly in sensory
af f er entSOdAld EEMGAFORMIF o EIOAIORE i &AE S PANPATABPBIMgi cal acti ons,

i ncl udi §@df %ﬁ@n rel eased fromthe cell, CORP initiates its
E@? respgﬁges gy n

bi ol ogi ding to specific cell surface receptors that are
predomi nant | y coupheiitld of ththinvaionvstolid oske phanersylicdl fayslatises. MBRP

receptor, cgl%aﬁ)( l?l?eefnelé gﬁetﬂé lnfvle&ﬁ)ha%pﬂe %}%}%&9 begLica: g%d%}{@lulljglta?ghg ¢ %g er al

tissues Anc in rarn, cardi 8vascul ar ia
and snndhhmnuscle origin. CORP is a potent neuronodul ator t hat
has been inplicated in the pathol ogy of cerebrovascul ar di sorders such as
m grai ne and cluster headache. In clinical studies, elevated 20l evel s of
CORP i n BAEK{GROUNLY OV diHE WeVENTIOMd to occur during mgraine attacks
(Goadsby et al., Ann. Neural., 1990, 28, 183-187), and salivary |levels of
CGRP were shown tQGCB& (@hlemwemmRmtgd B¢m1ée)s@bp@t@xa§ybequmm7a¢mxa@msd

( Belibampefidedhat is é‘e‘ﬁ&g’églﬂ tiSS%Q—Q@@leﬂ:@ltet%&re%%cess%?0&151%:%1{ mBasndRERRASH@WN to
trigger sen.et. a 22, 54-61).
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CORP infuysjon 1n trol group (Petersen e har maco Ther.
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tridem ndesbdayddse.s CEREMecepioritaay baenkdantified adi phammegolagneipathaogenesi s.
fodl L1 ongldhafvis g’ﬂﬁghg Y Ehnd BERRE B, eﬁdﬁobgscagpgﬁwwacm Pooth

30i ntracrant al. ves hg to incfeased vasaddilation, which is thought
to contﬂWﬁ&k@”ﬁ@ headache pain during m graine attacks (Lance, Headache
Pat hogenesi s.' NMbOGRiPrs & pstentMetoopeapbiotitst habbednrimplicatal ibltlierfachotogl dé,

Li ppl nc%re}eb}g@gs%{fiaxp &i%rh&p %fcﬁ 'ag iln%f%gme g’ndgglustegr- tﬂ@acf%]%dlllgclﬁﬁgﬁl Eltggl@é fe%(fﬁtg(f y, the

prln , LS I nner ers from
the 2t0r i d@\fﬁsmiﬂ n’@llﬁ"blﬁg\%w e v Leng ieesrar 4 mﬂ@t}ﬂf@w@ﬁttﬁ%é&ﬂdm ding
CORP. Trdrmgeniial, 19omaR] m33-7), and sdlivag i8kisnf TR Pogdre sl théd elenatediar eased

| evel s Ofig%@ubﬁagbm@&%a% (pEERLYR AL Bt Dok SRRl éﬂﬁhﬁeﬁ?h%used

faci al and i ncrease ar vein
been Shown to trigger migrainous headache (Lassen et al., Cephalaigia, 2002, 22, 54 61

clinical trials, the CGRP antagonist BIBN4096BS has been shown fo be effective in treating

25 acute attacks of migraine (Olesen et al., New Engl. J Med., 2004, 350, 1104-1110) and was able
to prevent headache induced by CGRP infusion in a control group (Petersen et al., Clin.
EPharmacol. Ther., 2005, 77, 202-213).

. CGRP-mediated activation of the trigeminovascular system may play a key role in

migraine pathogenesis, Additionally, CGRP activates receptors on the smooth muscle of

30  intracranial vessels, leading to increased vasodilation, which is thought to contribute to headache
pain during migraine attacks (Lance, Headache Pathogenesis: Monoamines, Neuropeptides,
Purines and Nitric Oxide, Lippincott-Raven Publishers, 1997, 3-9). The middle meningeal
artery, the principle artery in the dura mater, is innervated by sensory fibers from the trigeminal
ganglion which contain several neuropeptides, including CGRP. Trigeminal ganglion stimulation

35  inthe cat resulted in increased levels of CGRP, and in humans, activation of the trigeminal
system caused facial flushing and increased levels of CGRP in the external jugular vein

-1-



WO 2010/ 002763PCT/ US2009/ 049009 ( Goadsby et al., Ann. Neural ., 1988, 23,
193-196). Thus the vascul ar effects of CORP may be attenuated, prevented or
rever sed wWg 2a1000RM3ant agoni st . CCRP ant agonips/useompoweds ar e
useful as pharnmacol ogi cal agents for disorders that involve CGRP in humans
and animals, but particularly in humans. In addition to headaches, 5such

di sorders include pain; non-insulin dependent diabetes nellitus; vascul ar
di sorders; inflammation; arthritis; bronchial hyperreactivity; asthnm;

shock; 36&BsisBy etQPI A’fljrﬁ N\Mzrtoh drmm $YNIHONEhugTRE RRENE FRLEHACGRP tgibef | ashes

in men and wo sor|a5|s encephal itis; brain
trauma; aﬁtg%ﬁgg%rg‘{en?fi%%é’m%%y ae%ééj) apitg degenerati ve di seases; skin
di seases; neur ogefiGRPentagpgvsmpedde st usefkl as phosaedogisr eeantslatdisergerhemm;

ti nni t ushaifibl@OELRIMhLRBONERI anﬁﬁa‘i@%ﬁﬁaaﬂ!eﬁﬂa‘rl&%@hﬁna‘?@\’\ﬁl g @ AR achBd]
i orta actjc treatnent

cysti.tis l.ar .
oF i SbETRET BEHGPHT GPaT HO A AEPeCR L LB freag e escuiar RErefl
InternannﬁmmhMpmtsﬁtnmgpbm@éﬂhﬂﬁﬂ%@ﬂ@@ﬂhﬂ@@&Gﬁuwbubw$$he@mdmﬁ@b@mi28 2004,
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humans of %}% er speci es which can be trea wi.th inhibitors nodulators or

pr onot ers8cralitiebieppumacisdiegniag g ﬁé?fﬁﬁy”§ﬂgﬁqﬁwgﬁﬁg% ISE8¥eS W59 t i ons

i ncl ude dikese newptéronadaricnud aénese flan ersea@duappl and atytlens; tna'nEIS,sp@&mmattmal |y
:\FE”( 6@@&@%@%@@ %gfbﬁ:lﬂ(')%? HHI% :%iﬂ?;(f%utm Of partlcular m@ﬁﬁﬂﬁle?s f#62Qte WO ' 166,
trifl uorHS%RhH Rt e 0§ %zm% ﬂgzm@rwwtﬁwsmhwﬁ?ﬁﬁzo

[ 4, 5-b] pyri din-1- mtc)rmtfmea|;ﬂtcnf@phda{:oﬁéﬁ(b23)@&t@9@lh§6( pallislxgleasiter 28, 260hpound
1) 20 gig) dp%c_;Lspc%Hpaﬁz%Hs%%ﬁ{i ﬁ?&@%t%%fﬂﬁ%k%&r ndlﬁrg&?% JraRRLALRWePr €par ati on

of corrpoun ternati on tent ap | cation
publ i c atsPeesWhidoEn be peod wih itubioes mpﬁlé&%;%ﬂﬂﬁ%@%ﬁ PFG& EERBUNd 1
( t elscagepainh’ SGth deare uncbnlions inbledphibasatntienabihtthdwy tiratel {ppbcgpionnyd 1B or

"tel cag %@%}%C%&ﬁ?g RiH@:Q}Y 51?35 &d)clus?e@ﬂeatdgfrhpm assi um sal t ethanol ate

(conpoun Sanol at e ")
2010/ 002763PCT/ usﬁwgp 9& DY O 190, M3 R.p&-6-(2,3- DaﬂuorOpheny) 2-0%x0-1-(2,2,2-

trifluoroethyl)azepan-3-yl}-4-(2-ox0-2,3-dihydro-1H-imidazo[4,5-b]pyridin- I-yDpiperidine-1-
carboxamide (telcagepant or compound 1):

RF
%F
0

N

20

'NH >LNH

N

is a particularly potent CGRP modulator. The laboratory preparation of compound 1 is described
in WO '166.

International patent application publication WO 2007/120592 discloses the
25  potassium salt of compound 1 ("telcagepant” or compound 1A), the potassium salt hydrate
{compound 1B or "telcagepant potassium hydrate"), and the potassium salt ethanolate (compound
1C or "telcagepant potassium ethanolate"):



I nternational patent application publication WO 2008/ 030524 descri bes
liquid formul ati ons of conpound 1, and salts and sol vate forns thereof.

Tel cagepaw0 20m/m2T68ent |y in clinical devel opment for thecrnsatoeentoonf

m grai ne. 15 SUMVARY OF THE | NVENTI ON The invention is directed
to a solid dosage pharnmaceutical fornulation conprising as an active

i ngredi ent the potassiumsalt of

N4( 3R, 68) - 6- (2, 3-di fl uorophenyl) - 2- oxo- 1- (2, 2, 2-
trifluoroethyl)azepan-3-yl]-4-(2+0x0-2, 3- dlhydro 1H i m dazo[ 4, 5-b] pyridin-1
-yl) pi peridi ne-1- 20car boxam de ékgjcagepant) arginine and a

phar maceutical |y acceptabl e surflact@ant. In particular WO

2010/ 002763PCT/ US2009/ 049009 e -%s-nents thecactlve ingredient is the

et hanol ate or hydrate, or an a -rp'o o ,&@Jcagepant pot assi um Wen
the active ingredient is t | -oI ositions of the invention
conprise Form| or Formllﬂii xtuﬂbs rggifzgf t he tel cagepant

pot assi um et hanol at e, 5The iinvention is also ted to a novel anorphous
formof the potassiumsalt of tel cagepant. FI GURES OF THE | NVENTI ON

FIGS. I A and 1B are phot ographs of théApowder anorphous form of the 10
potassium salt of telcagepant, manufactured by the spray drying nethod;
FIGS. 2A and 2B are photograpziﬂgf t he powder anorphous form of the

pot assi um salt of tel cagepant, nuf actured by the precipitation method;
FIG 3 is an X-ray diffractio gftern of tel cagepant potassium ethanol ate
Forml; FIG 4 is an X-ray dif¥+@action pattern of telcagepant potassium
ethanolate FormI1; 15FIG 5|is annX-r di ffraction pattern of tel cagepant
pot assi um hydrate; FIG £ nnqp+®te Cicurvel,®f the anorphous form

of tel cagepant potassi um o |G.’7;QS a carbon-13

cross-pol ari zati on nagi c-angfe spinning (CP nucl ear magneti c resonance
(NVR) spectrum of the cryStalline t el cagepant potaSS|un1ethanoIate (Form1)
200f st el cagepant ; FIG 8 is a carbon-13 cross-pol arization

magi c- angl e spi nning (CPMAS) nucl ear q%gnetic resonance (NVR) spectrum of
the crystalline tel cagepant potassium hydrate; FIG 9 is a
carbon-13 cross-pol ari zati on nmagi c-angl e spi nni ng (CPMAS) nucl ear magnetic
resonance (NVR) spectrum of anorphous tel cagepant potassium 25FIG 10 is a
Raman spectrum of tel cagepant potassiumethano late Forml; FIG 11 is a
Raman spectrum of tel cagepant tassium hydrate; FIG 12 is a Raman
spectrum of the anorphous form ob tel cagepant potassium FIG 13 depicts
the prelimnary mean pl asna entration- t@ne proflle

iNH
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International patent application publication WO 2008/030524 describes liquid
formulations of compound 1, and salts and solvate forms thereof.

Telcagepant is currently in clinical development for the treatment of migraine.

15

SUMMARY OF THE INVENTION

The invention is directed to a solid dosage pharmaceutical formulation comprising
as an active ingredient the potassium salt of N-[(3R,65)-6-(2,3-difluorophenyl)-2-0xo-1-(2,2,2-
trifluoroethyl)azepan-3-y1}-4-(2-ox0-2,3-dihydro-1H-imidazo{4,5-b]pyridin-1-yhpiperidine-1-

20  carboxamide (telcagepant), arginine and a pharmaceutically acceptable surfactant. In particular
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foll ow ng adm nistration of a 300 ng single oral dose of telcagepant

pot assi um et hanol ate. 30 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

i nventi orwoot/mwenBed to a solid dosage pharnaceuti cal forrask@bioewo9
conprising WD 2010/ 002763PCT/ US2009/ 049009 (1) N

R3R, 65) - 6- (2, 3-di f| uorophenyl) - 2- oxo-1-(2, 2, 2-trifl uoroet hypazepan-3-y1l]-4-
(2- oxo-2, 3-di hydro-1Him dazo[ 4, 5-bj pyridin-I-yl)piperidine-1-carboxam de
potassium or the hydrate or ethanol ate thereof, or an amorphous form

t her eof jembodiments Zhe a8k mgﬂ&herﬁfbdhééiﬁénoﬁam ?M&ewdn%{M@@th' e
surfactant. In partjcular enbodinents, the for rrul ation conprises the

et hanol 4tleagspankpgtassrig Sihen the ety dpgredicst ispheriyanplas. Giegompositions of the
-(2,2,2- ntnreh{l&ﬂj&fnﬁﬁfs@y&ﬂralz@r%ﬂnzfr ¥ rlnx’aﬂ'es(tger@é(fooigthg’te‘ma%éﬁdﬁ@otdss1urn
H m dazo[ 5-b] pyridin-1-yppipericline- | -carboxam pot assium In ot her
embodi mefEsolaehe f or mul at i on conprises Forml or Formll, or mxtures
t hereof, 100f the fa;

TH Bo0RATE 1& ted t 1 h f the pot It of
N R3 68) 6- (2, 3- diﬁleluorlgp enyl n‘eﬁeoxooa-nm? amor% ()'tu?if?rfnuooroeei%oh&;flurgfgpgn 3-
y11-4 ( 2elongop@-3- di hydr o- 1H-i mi dazo[ 4, 5- b] pyri di n- 1- y1) pi peri di ne- 1- ear boxa
m de pot assi um As used in the conpositions of the inventi on, Form |
can be detected by one or nore of its characteristic x-ray diffraction
peaks a§IGbT§ESiQfe"ﬂHEéN¥ENTI@Nch as d- spaci ngs of 8.27, 4.01, and 3.32
angstroms. 15As u i tion th can be
detected by one o? re oa?Ptage varac e§ﬁ‘§?i’%w§6?m8" %‘ésﬁgﬁ%%r on 13 NMR
speciilr a ppeaismaslt dsicagepad, hendcnrediyche gsayldging npgnyd; 55. 8 ppm and 54. 6

ppm As use t he 0 i on t he invent Form | can be
det ected by one OEK#QF fl%g{rg @‘r‘i’g f’%?ﬁ@??%w{%% éf)‘égcff’%ogéedescri bed
28:3 gi g ﬁféﬂgsgﬁiéaﬂ?bﬁela%gepﬁﬂhﬁl ar(u@etmiréd @ftuéﬁ@m&tat%ﬁ?ndho@g%l 5h 832. 9,

.3, .5, .0, , used in t C sitions
of the invention, é%rarhg e ﬁc??;@hgl CH%‘% %%F@kpfﬁi}%{gﬁ%"’%l’mﬂﬁu@ egpaqofage forh 1
characteristic x- Fﬁy 4ds§ﬁxa€3t u:@ﬂmcﬂ&aMteasoid@sag@p@egomf@ harBUed T s 11,
d- spaci ngs of 11. 80, and 92 an ot her

embddi nents, the F%ﬁ r?ﬂ?%.‘%?(dﬁy?:‘éfﬁadfii’%%‘%fwtﬂW%ﬁ“éP%SSNJ‘R%ﬁf%%) 6- (2, 3-
25di {1 uor opheny1) pRs §*R-sInodufied Bsd Edsld sOnO8hRshoRZERASE tlcagtpdmt 4- (2- 0
x0-2,3 -dihydro-1H imdazo [4,5-b]pyridin-I-yl)piperidine-1-carboxarnide
pot assi uagfassium;  As ysed in the conpositions of the invention, the hydrate
can be detected by t AbsstfotarPAAR BE-d Singiid P‘M/H rrﬁ@l%éuon
peaks as descri beg (ﬁgﬁse?nar%? SSI:;-srpam ngsg@é(’)fl%tl ébl I%OC )
angst r ormsagngiassangecst (NMR)H,@e(@lmnvdsﬁlet Grited] mﬁtelpa@mnwemmw eth@lwéatﬁwpﬁatl)e can
djt% ectf(?g% ¥o.pe or nore of its characteristic solid-state carbon-13 NWR
spec Ve

ra peaks ‘as ‘descri bed herein, such as 126.1 ppm 54.4 ppm and 36.6
ppm As usellG.i§ it hearbmnbbsmsrmw@ﬁomm@m-m@mmmmg i Ay)dwalee can be
detected b [ 2 . descri bed
her ei n, @%#ﬁctgcxrgsho%fi gectlx?\gl n(%r}')%ﬁe ?Cr;' Zazlfér? el%ag%%%%oé@s%% E?drgtg

FIG. 9 isa calbon 13 cross-polarization maglc angle spinning (CPMAS) nuclear
magnetic resonance (NMR) spectrum of amorphous telcagepant potassium;
25 FIG. 10 is a Raman spectrum of telcagepant potassium ethanolate Form I
FIG. 11 is a Raman spectrum of telcagepant potassium hydrate;
FIG. 12 is a Raman spectrum of the amorphous form of telcagepant potassium;
FIG. 13 depicts the preliminary mean plasma concentration-time profile,
following administration of a 300 mg single oral dose of telcagepant potassium ethanolate.
30
DETAILED DESCRIPTION OF THE INVENTION

The invention is directed to a solid dosage pharmaceutical formulation comprising



35707.0, 753.7, 832.7, 1064.7, 1364.3, 1403.0 or 1441.0. WO

2010/ 002763PCT/ US2009/ 049009 I n anot her enbodi nent, the fornulation
conpri seswanosvoewhous form of N R3R, 6S) - 6- PCT/US2009/049009

(2, 3-difluorophenyl)-2-oxo-1-(2,2,2-trifluoroethypazepan-3-yl]-4-(2-o0xo-2,3
-di hydro-11-1- im dazo[ 4, 5-11pyridin-I-y1)pi peridi ne-1-carboxam de
potassium The formulation may conprise from about 0.005 ng to about 1000
ng of the active 5ingredient

N 1(3R, 65) - 6g()%f§31@ @memema@)@x&m fz @u?ﬁdoweftﬁym)@f@@ﬁ Bylpagepan- 3-y1
1-4-(2- oxo Him dazo[ 4, 5-b di n-

-yl) pi p@wﬁﬁnfhhbrdr%éﬁuwwwé bm@wh@pw&m P?rﬂﬁé@%%ﬁ? a?fa%a’m \%Thént wei ght
measur e Q)fr emaﬁo(;ﬁ&h@&f Qs é@arﬁo@hédsw@ﬁa% 1)-2-o0x0-1-(2,2

trifluor ypazepan- 3-yl 1-'4-(2- oxo-2, 3-di hydro | Hi m dazo[ 4, 5 11pyr| di n- 1-
yppi peri d| ne(@m&;@ﬂ%@)@m de pot assi um tel cagepant, as the hydrate,

et hagol at e, %)) a&gﬁomagﬁaﬁ)p&%p ARYH stu?fQ&Ex%tlo formul ati ons may conprise from

10to 800 ny, rom50 to 700, or from 100 to 500
In particular embodiments, the fermulataon comprises the ethanolate of N-[(3R,65)-6-

S, 0 TP OB s U goan -7

-yl) pi pémiddzaéSiblpaidioxanpigeridibateabomntidepdgsivmal ent wei ght. Suitabl e

specific formul ations conprise about 140, about 150, about 280, or about
300 ngy of In other embodiments, the formulation comprises Form I or Form 11, or mixtures thereof,

N- R3R, 6% 11f-cltAndadiol MIPTRENEND D) diRn e fhehylf-2. 00 24Ri K - tamoslhypazppan- 3- y1] - 4

15( 2- oxd/ LA G-aion iy i TR 45 % BIT A0 ity e R A e WP b oxani de
The for nul dtsivest! imtlye cowpsilise dbieunverson, oubbean bpsi%ebiyd e pieghar nifre of

N- K3R, 65 cﬁaracteris'tic x-vray diffraction peaks as described herein, such as d-spacings of 8.27, 4.01, and

(2, 3- dlfl%rg.%) enyl )-2-oxo0-1-(2,2,2-trifl uor oet hypazepan- 3-yl1] - 4- (2 oxo0-2, 3

-di hydr @ 2[4, 5- b] pyri di n- 1 -y1) pi peridi ne- 1- car boxani de as t he

act iMe i ngr edisemstd inflgrcompasipbes difelnvedgon, Fomb dern BSsebizd We pogher. mafg pf cal |y,

the Com@%hirh&&ls@@){olﬁﬁsﬂﬁé LB PPN BYpR Ahfescribfa MetighluciPRy ment i s
determ ned f 5 m an ghu val ent wel ght rreasurerrent of the N-R3R 65)-6-(2, 3-

di f 1 uor GBRenyE PPB-BIS*OPPT 2 2 2_tri ugroeth ep
-y1] - 4- (2- OXé&s?s%d 18| oglppnsl Oﬁltl?fdﬁ‘é?f“ﬁo%%ﬁj’%i% réq rgaetepted by one or more of

-yI') pi pafsiclirh@eristic Rabax %ﬂ@amfs@ﬁ)‘éﬂ Héreind®r BhengWAnaile (et henelsdt eo(For m |
or Formll, or mxtures thereof), or anorphous form It has been di scovered

t hat20t el Sadedizrt 18RS 136t 5»éf"’p%~8t ]i‘i\?éﬁ)?rll‘é? se from st andard

25phar maceutical fornulations in vivo . he stomach of fhe patient
ot od gadeiped ik tor i O aiebihalion T fisdh B prided BroB oL ARt
f or mul atltscmh&aagahs;lm hrey ¢ifiyacivepeis andpswibed heribinomchenétpatngngf 1 lrﬁ?o 7880e
formul atj,gn 9@3;1 b| ting the reI ease of the tel cagepant active

i ngredi ent. tan forrrul gns t he erts_to the
neutral form! “(,Qf*}l?é?"i“aifd’&e‘?‘%lﬂéf’[ %‘F ?‘ani’%]ip fﬂsg*@wgmte %Jr%gﬁg%g}]@ @%ﬂol et. The
shells efcﬁﬁlm:trmpmmﬂ) -proev-@ AL 8, 2dirisls adoethylpnzemh- -y 4 d2-ogo-2 30AsydexpHai ned above,
e & MvaRkdaf s i A ol dadlosdas. haraubal | ons of tel cagepart

conpri sing have co vallabErA %/ oliquid
f ornmul ati ons ?“*@F%@@éﬁﬁ?ﬂsmeﬂf Of‘ge peritEpelge b 't‘teé?rb'i’ ed by gg ?f”f“i’f@ solid
dosage farwuhaidieontias-ra difactiaceukd cakicyibativeghabtleaddbgiatippng’ 1di19%s@bwt | on
enhanci basi fyi ng/ di ssol uti on enhanci ng agent WO

2010/ 00%8%%%%%%%@%9/ 049009, enhances rel ease of the active ingredient

wi t iUt si gniAF esEA N e CopBERsition o ohn B ertiopoihe BY Batp cepls defesied by opfer more

f or mul atdfew chabitger3tie s@idotaiotarbdrel WASIRf ypeargy/ pdhlsse dedcribed lendianadng 1agent
facilit t%s Qr“%?ﬁ’a%d%?ﬁ? I?r omthe fornulation during tablet erosion and

or in

di ssol uth?onin under acidic conditions. 5Hence, the
formul ations OF usehdn ihageRpGsEions Acthe Heeriiongde hydrpts grubesdsdrcldibs e phanEer |

i.e., t hﬂl@ﬁﬁkﬁ?@(ﬁétﬁ@dl{%ﬁlbq%mka&cﬁmrﬂe@h@elﬁlfﬂﬁe}(a(ﬁ}dl@ﬁ'ﬂ:em%@@ B4618,111-
CNEANI - 12 )y, %éﬁh‘? §R351 fogh B9( ﬂizx%s?ida‘td &%ﬁﬂb‘.anc' ng properties of arginine are

bel i€ved tTo’be dué"to 1ts’ re solubility, in conmbination with
its high pKa and isolectric point. Arglnlne has a pKa of 2.03, 9.00 and
12.1, and a pl (isoelectric point) of 20.76. 10The ani no acid

basi fyi ng/ di ssol uti on enhancer acts to prevent or inhibit insoluble



shell formation (neutral form on the surface of the tablet during
dissolution in the stonmach or in sinulated gastric fluid. Suitable

f or mul at iwo=owfooetse i nventi on nmay conpri se a basifyi ng/ #csaskemiosnwos
enhanci ng anount of a basifying/di ssolution enhancing agent (i.e
arginine). Suitable amounts are at |east 5.0% basifying/dissolution
enhancer agent, or at |east 10.0% 15basifyi ng/di ssol ution enhancer agent.
Sui t abl e amounts of the basifying/dissolution enhancer nay be up to 90. 0%

basi fyi ng/ di 5 @h&ﬁér%bsmh@ﬂcafe f&mtmﬁampwe@@a amb@h@xsrfaﬁn embpdrmERES, a
suitabl e anpunt is u

f 0% or up to 3 8 égSqSO 0%. Sui t abl e
phar mac é&8idorerhemt %‘Pi“b‘r‘n%ﬂz %@ytrlgb‘?fﬁ?tbﬂﬁz%&ylh (%TO’% X 4di ssol ut i on
enhancer Qgg(g[n,ﬁ% Hin-391PiptbRAsS T LYbhahdissAketion enhancer agent, about
25.0 %baS| fying ssol ut| on enhancer agent, about 2020.0 %

ba, si fyi ng/ di E&%ﬂom éW‘@ﬁ%ﬁWls‘éaéfﬁta OE RSP metoabosth 4] Wromjsea%‘@m ution
enhancer, @&ﬁ%}h J\Pr@ﬁ@ zlﬁa&w{g?eﬁéwmm/ ﬂ{z?g@krﬁﬁdo%t@@%%% . In one

errb0|men theln |on e sol'id dosage formul ati'ons aretalets The
f or mul atoxords3-dhydrprd Hrlﬂv@qxpi‘b‘hb mlydlaﬂss@)pmﬂémﬁé @a@Opmadﬂmlém iis datiemyined

accept al g, SHALAGIANicAindSGEnBR PN L A4 AN HRABHIERGRULGAL qm 2-

accept abl e surfactant Use angeab and
refer tdrzﬁgﬁ%kyl}mmmh SrséﬁﬁrékoxdﬁéBSimyﬁaIe&ﬂmm@z@ﬁSdﬂPMtiel-ybypa’dhm bi ng at

the |iquj interfac Sur f.act [ I r t hat
are anphi r?ai%ﬁ? mlge P ?tassmm 1ec]ca cutr aesst g%ltfdraﬁ? %fhﬁgéigt ‘t% aﬁ'fl) %fo‘é?g%gl F{%ﬂgs and
hydrl@phlfbnnmlgro@mpmy ecSnmﬂsacfﬁoanIOstormgy rrxgemeﬁ‘caﬂa [zsy tcb’é()pngs:efrbmliﬁ t6 Ae0, anbumt  of

For  uso THa My e 8P RFsdopaR v ten L b Pda- A0 Hhaf B 2t 3 ©

accept abl-@-anl YNty ol RGNS, S-6 Bl tidial oy idid il andashoxamplapbaeed @ the

(anphi pat hj c c) surfact nIs and. non-i C, sur

010/ 00 S7BABe RSB B Be b fomtations cRisBARal Ahebatt Shee AP0t 1 oni ¢
surfact ambs.300 hex de{(BR 69)% o axfmufofpﬁ&wmtoxd. 5(@11@%15&@%)*11)&1@@;@33@4 led in
the art of pharmaceutical fornulation mean a_cl ass of surfactants which

do not dP9¥ecidadibydren B-irvdegode- Wﬁi’r&m 175( )E}pé\“@ﬁ? SFERIBIAFc surfactant for

the fornulations ?Be TR ula YRR &ﬁ’nﬂrﬁe abo@@ty%wuto@% BNRei PhiQg - [mpezt)ymer
al so known as a "pol oxaner, npri si ngqa central hydrophobic chai'n of

pol yoxyﬁ?épﬁ&iﬂ‘éﬁ@hﬁfw) @x%oﬂy(arzépwﬁp?f@e‘bﬁ Zﬁ@‘“&f‘ﬂb@’r@@%?@ﬁh@lhﬂﬁ% Hsui t abl e
pol Oxaanrﬁda% Uﬂgyr%?ﬂll ﬁ@g%rxéﬁ% 1-carboxamide as the 4d}e ﬁr%‘féﬁ‘)hln@tfb%a ¥ GQHPr i Se

up to 50% p odinents up to 10% 1 n other enbodi ments up
to 7. S%BSSqrab@bﬁM@mme'ﬁml@ém thosarroation ey aPESHpeIl S8 dyouristo. 0 %

pol %f)age\fve;gﬁﬁ%?éﬁ%tc% g%tﬁngﬁ%cpﬁmﬁ eq@%‘? Ewagﬂto/ﬁlea%reﬁ?&%tf e [ %/93 %?iu ng?gr

10Sui t y acceptabl e anroni c surfactant s
exanpl e diﬂmcplahséh%oabky(P, Zé’auntﬂgmbtaﬂéegepaaéwl] ﬁd@ioybétmhydatb R&IF et her

car boxyl, atc?az?%l @8 r:dn? ?B@% erlc%%\g Z cal%gx 13&1: g(?lgss% %Pg?&&gfgaétﬁ%biapt acyl

glutanatgg crd € condens acid ers, alkyl
sul f at eqFinnEbrthirmdl, ook atuned auneyﬂ) @ uhbgheuy(BhB) ), et hoxyl ated al kyl
sul fates, ester I'%Iégg lfonate

t 36

i,ncl ud doc e,S0 or di yl
sodi um succi nat e e SR SRt o] s R s s B
et hosy| %ﬂﬁtﬂna};&bt&@bﬁbﬁnulaﬂom in vivo in the&%rﬁﬁﬂhb@tmfpaﬁéfﬁ,aﬁ!mﬁ simalded paage fAtidblie
cationic syrfa exanp quat er n ammoni um
salts, df ‘FW? é} Adte P F?Ofgsrlﬁ?ﬂ?fg ?ﬁ’@gaﬁ"ﬁ Qﬁ Ve?m Trewater, aﬁ% am ni m des.
Sui t abl %eﬁ&%ﬂ@ﬁ@@ﬂm@h{ﬂm@ﬁ@ﬁpmmtﬁlgamla@h@rdf%e(tafr@aﬁmwiv@lnegmmhinl ic)

20surfactants, include, for exanple, N-substituted al am des, N-al kyl
bet ai nesSandgr fematationede P %ﬂlwpvqﬂsm 6‘5‘1“815 QTG gEUe A relatively

insoluble shell around the tablet. The shell effectively prevents dissolution of the drug.

30 As explained above, the invention is directed to solid dosage formulations of
telcagepant comprising arginine, which have comparable bioavailability to liquid formulations of
telcagepant. It is believed that arginine acts in the solid dosage formulation as a pharmaceutically

acceptable basifying/dissolution enhancing agent. The basifying/dissolution enhancing agent
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O her suitable surfactants for use in conjunction with the present

i nvention include polyethyl eneglycols as esters or ethers. Exanples include
pol yet hoxwbabmdoemwst or oil, pol yet hoxyl at ed hydr ogenat eg#CTast@w/0ad009 or

pol yet hoxyl ated fatty acid fromcastor oil or 25 polyethoxylated fatty acid
from hydrogenated castor oil. Commercially available surfactants that can
be used are known under trade nanes Crenophor, Mrj, Polyoxyl 40 stearate,
Enmerest 2675, Lipal 395 and PEG 3350. In still other enbodi nents, the

f or mul at}oR-SQ0PYsk %?&e%cm%éf@tﬁﬁﬂhhtﬁ@ﬁtls)gn%ﬁw i 8irdi cMlen ERBFBNRI -

Di sintegrants are substances added to pharmaceutical tablets that

30f aci | iptapedies plthp fasmkiaponr Thei sesaref dieihesiHione/disrelutign paltangipg agent

admi ni Stfeic%tbtgpdruﬁgléae?h&nq}lnesi'omﬁﬁ%ﬁﬁ%ﬁn a%le§ Lakiches c(z&s@ﬁilu‘dg ife E;thchhSt arch
and potato starc ays oses I gns, guns and cross- |inked

pol ymer sndBatitlimlsbedititsi nt egrant s i ncl ude the class of disintegrants known

Sther 0 si nt ogr arieRl G fonhik Sl TRh XRIR I1Es ABE0 el @ittfonaTR 8 T Ban
sy e et i i

B o SN BAE T or s GBS APSred st cfayne 8¢ Sristed E R AE o
amount  gf 1‘;%%1&&1961??%“%0‘%911}% BY ol b Qith B Rich In@ﬁs'o%@mc%bﬁt SAf%u{mé)t her
enmbodi nent s ati‘on conp

ri ses addit1 onal P;) armacéut i cal
accept abkea B&@Dﬁﬁ @hod0 anddl. dwhndg pl fisgclasiiwreing) offl076er s, gl i dants,

| ubrjpcant s, col Or'@ga %%%E@Obaggﬁﬁ%@%oﬁﬁgﬂkﬁmﬂ&q gygﬁﬁevem or inhibit (lﬂsolugfel lers

are added to provi ations, 1n or 0 ease and
pr ocessishgl foSuaettoalQh@nphhmm@em et 9f th@tztbbt abing diigsdlugorsinfilpr stfars@hlom it he

![ mlfgf, !Scs);?rxi;'I ?C%%asﬁg]fﬁ%ng%n tab gE form%ll#) ('; I‘S rof ﬁl%nnvc%{:’ cgrpr?lgy (t,dnll;!rf?égg and_ ot her

amne didants
i mprove bhhﬁf}{fgl/(ﬁﬁdh}han azdtaectmgammmtofa!bdaéymg’ledmiundﬁmhabing agd:ntdma@rﬁlm) use
in the iny

tion inclu \ n_di.oxi de and t jdants are
Lyl cal IS BB RBR i ficest SPHe Rtk e Ut BT S sCeE LB 106 by
V\ﬁi git . wﬂm@swm@demnw agﬂn’stﬁfslﬁtablla\aﬁmgmt@ﬁfthé b&]ﬁymlgrd;ssglnﬁon enhpices ent ||n
the anount of u y wej 15Lubri cant,s 0 reduce interparticle
i ot o dRariagl fiicen 5 e s Bt FUnGT SEb /B SnDY Jnp e e T e ol ary
| ubri cantiBatdOdmdieisiup tb BRoVNMAI th OB O%n 611 e 30ALL SultRgNisindiBeali@ar at e
(int ragranul ar and/or extragranul ar) ) ciuym stearate, stearic acid

gl ycer ylforsaiations way pRrapitsg aha é@tox/egaétf&ag disgplptionahanges agemty FRoNE3 4 Ve ol

Lubr i Carbta§fy@ﬁg¢d1§smh@3@leménwr§§&1@tabm 25 ey B%ﬁi—iﬂgﬁﬁds&ﬂtwrﬂerﬂl%e%@wﬂEbd?,lft up to
2% b I n some enbodi nents of the invention, the 20l ubricant is

pr es®nt 2iO %rbészafmmmmwwﬂxa@cq%qay ab@ltéﬁp% basifyietdesselution gpaner ¢t
Col ori ng, amﬁ@obmgs%ﬁ@pgo@@mﬁs&ﬂc&sa ggfi the drug formulations, and help
or

to distinguish and i mul ati ons during manufacturing. Col or i ng
agents useful in Imeuembeﬁmeotrpf‘ihﬁcmméoaﬁbe wiiddpeege Sirpulaness apisbls¥ed by the

Food and Drug Ad ions. Film

coating agents nanyﬂéﬁ)ré%ﬁ%{el&ﬁsg E 1%{%2%%1{}“% Jf%r%r%ﬂ ﬂarﬂx%gm‘i% le film25

coat i ng aagetbl ﬂurf@dtmdeA@m\z’reandlemADlﬁkmnace{umalhf @cmabﬂaﬂuéamnt\/arr i ous

col oy.i ng, t re u b preon n T

hydg xyp?"ggay{g‘nﬁéqﬁ ‘{Jsf%ls%era]an?% ?@f%f/%ﬂ IXS ose Ce the B&face Q% 3o 8{ yvi nyl

al cohol +vrasdyadatbingatftbs halidbasansriace. Surfactants are uShadlyi cngzesm aompou&isa]m ere

directed t met hod .of .treati.n nistering to a

at + ont FHRBITCHI tf UGS GPRN G PORGFoR R er b ST et on i <

al so di reghednt hal benctisle bobreshie iff B Bbaitiooty Bfabbine to 30Uy vagiglft oF the
formulation.

30 Surfactants suitable for use in the present invention may be classified as

pharmaceutically acceptable anionic surfactants, cationic surfactants, amphoteric (amphipathic/

amphophilic) surfactants, and non-ionic surfactants.
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treating diseases or disorders in which CORP is involved, such as
headaches, including cluster headaches and m grai ne headaches. WD

2010/ 002 A8B8RAIV0VBZ609/ 049009 Anot her enbodi wemtusedoo®opr esent
invention is directed to a nethod for the treatnment, control, anelioration,
or reduction of risk of a disease or disorder in which the CGRP receptor is
i nvol ved (such as headaches) in a patient, conprising admnistering to the
patient a formulation of the invention, 5In one enbodinment, the solid

dosage formul ati opgfeled blteactas@Rd AcANoRE OMELRnNEKe tehmt hehiBlioadofnls | east
2,75 p.M _In other enbodl ments, the solid dos f or nul at ons of the

i nvent i oRdgspteed eonermistied i e art Bf Bsmeseutise! foéaglf‘“‘a’c tojneqa f cgsrisufpctants

par ti cul g eaied Bl ln{&@ngﬁ%&a&abhga r &P MRl MRSsul thhn oraRONEm@ESorRChi eved
for fornul ations conprising about rrgl of the tel cagepant active
1o

i ngr edi @fthe inypdtisrois afrehvauyraenyding bloskpriosineg, BdHeWaeDa P! BFPMehe
10t el:ea he solid
Sosods PSS LSOO IS By sy g SO ERORL TR ok 1

I ons i nvent i no
nor e t haelyexethybare. dfuiteble gelrkamest maludoPoloameg ABL. her errbodl msnt the solid

dosage formul at! ong, af..t 06, | XERLI00. ASH VELAEIRK iBlod, LETRLAGIN, @ N0

nore than 1.25 hour m-ni stration. In sti ‘anot nt, the
solid dd@%ﬁgm étberrenibatlinents upfto 7 1%, ﬁmtmblepiuarmaceabckﬂl éwrmubptiPprarayaton@risé nme poi nt

?L eng OlrrID mg &@22’{‘3 pp Sg%ﬁj% ?50089 Jflg S/ %»]p?amc %BQ) '5%)% 3& aﬁ)out IOQ/o gg'l%x odi ment ,

hs” ot ven ion ’denonstrat Trmax in
t he 1ol ood of no nBunieableydmarmacbuttckl hxeptitie atitvee swefrbiadis iehids, fot dranmpdd, | d

d f | at f t t d t he bl ood
oo o0e sy g BOBeariites) Y SR BRn SRR Sk st MRS et e ot +ons
gf 5t h(l\a/l lhpaa altehm?demmtersamacﬁ@ WA ICRR adid-pbIypépiide bbalenkars, smn“ux;ﬂmasca:l t han

. u r. ot | MTenN , or nmu | S O t he
i nvent i c?ﬁteffe ﬂssf‘&%llf’%{r%ﬂ’ Elﬁnﬁ?uwwufgﬂtg?%ﬁﬁiﬁgﬁf‘ylﬁ@d Iar‘léale‘s ﬁtﬁﬁ S5 31 M hr.
I n one qm&sﬂsm@ﬂ&ws (timuﬁ.@ doduRS8gaml @ umety@tidns sekinkREDE Y iplaqykfin

denonstrate an In the blood of no nore than 10.0 uM hr. In other
enbodi newi %naiftshfléld%f’?ﬂha“%éﬁa’@’iﬁtﬁir?ﬁ:ﬂhﬁ%sl ons of the invention dem)nstrate an
AUCO_4 hr in the blpat OhRciREBy il Qatl'éMcQﬁrfaogasxltsﬂnélﬂ& ﬁﬁ*é%lh the
solid dosage formulations of the invention denobnstrate an |n the

bl ood ofmenealst quaterpry aBmenigmplky dialkyl %itaF?é'FdlﬁéWGWH@r?PE‘Po‘ﬁﬂﬁ’é sol i d dosage
f or nul atdgggosaﬂ]g{l]es Q%ang%ﬁﬁ&éson denonstrate an AUCO . in the blood of no nore

t han 15 ary fornulations are shown in Table 1 below 30 WO
2010/ 002763 PCT/ ussawm@mema eactethide goplelargdprephipehiglamphephdli) cul at ed

accogyi ’L%T%cg%ﬂ fr?%l&dec P&%ﬁx%‘i sufo (il alk @i/ a 18&%&‘(%‘1 fo8ainds the art

(e.g. cagepa aSS|u sal t "equal's neutral
tel cagemdﬂ\}alkﬂ fRehinoproproomstes.

Other suitable surfactants for use in conjunction with the present invention
include polyethyleneglycols as esters or ethers. Examples include polyethoxylated castor oil,
polyethoxylated hydrogenated castor oil, or polyethoxylated fatty acid from castor oil or

25  polyethoxylated fatty acid from hydrogenated castor oil. Commercially available surfactants that
can be used are known under trade names Cremophor, Myrj, Polyoxyl 40 stearate, Emerest 2675,
Lipal 395 and PEG 3350.

In still other embodiments, the formulation comprises a pharmaceutically

acceptable disintegrant. Disintegrants are substances added to pharmaceutical fablets that

30 facilitate the breakup or disintegration of the tablet after administration. Suitable disintegrants
are starches (including corn starch and potato starch), clays, celluloses, aligns, gums and cross-
linked polymers. Suitable disintegrants include the class of disintegrants known as "super

disintegrants,” which may typically be used in lower amounts than other disintegrants.
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As used herein, the terns "tel cagepant” and "conmpound 1" are used

i nt erchangeably, and nean the conpound

N[ (3R, 65yvoRe(08037%6Bi f | uor ophenyl) - 2- oxo- 1-( 2, 2, 2- PCT/US2009/049009
trifluoroethyl)azepan-3-yl]-4-(2-o0x

0- 2, 3-di hydro- 1Hi m dazo[ 4, 5- b] pyri di n-1 -yl ) pi peridine-1- 10 car boxam de:
WO 2010/ 002763PCT/ US2009/ 049009 The USAN council has adopted the term
"t el cagepant potassiuni to refer to the potassiumsalt of N

[(3R 65)kxEm lgry%lal?scfs'dﬂ Phh@llﬂ)é@an@1ﬂ%wekrdsé’ar%e%sterdrf)dsuﬁlk&%dly\hﬂ)ﬂzePan 3-y1] -
4- (2- oxo- 2, di hyd H-|mdazo 545 b] pyridin- | -yl)piperidine- |

- car box relEling (@H"@f‘%h%ﬂcm%‘(/@% andzedyktyc gy sy’ t he term "t el eagepant

potassiunt refers ﬁé)diahdegxfa&r(ﬁﬁmrng%%efaisﬁﬁegeimss Ry B LRSS IS ahbuwdlof
N[ (3R, 6S)-6-(2, 3- Dfluorog enyl)

-(2, 2, 21pi9 abo@b%‘%é»thym&fé@ éorw]alfan(z oxo 2, 3-
di hy@'ro 141 m daZ@[sﬁx 12l %&Ldfjrhéhté‘t}i/qu}m&io@'cﬁ Pﬁség%aéa%@mwﬁmg&amynd

| A): 101 A As used hereln e term"tel cagepan pot assi um et hanol at e"
ref ers taeceptabl e@pchangﬂsapdu@ﬁg Npr example, fillers, glidants, lubricants, coloring agents,

R3R, 65) - g &%aﬁen%%d‘k%[xg?henyl) 2-0x0-1-(2,2,2-trifluoroet hypazepan-3-yl]-4-
(2- oxo- f %1

15di hydr o- 114- i ni Bidlzo [, dldbd pyrdddebulk pl Hmiydaionsliim erder iozpdsdradtindengot assi um

(conpound 0., VO 2010 herein, the
{orm -t Srecabiga AT e O LR Rl 0 R ROy fif e
N- [ (1BR, Gpashitd; AVECEL non-lactose ﬁllerb and other fillers that do not interact with amine groups.

(2,3, 01 L vor ooheny b s Basiabndy Bt Hhaecasi e el B o 2
( conpounglthtBivenfon ihBudOcolsidasgieonelicide, ant fede.t eGHBantd a’re%ﬁiﬁlﬂl}t present imekd i ng, "
o ect . THBTERP G Ay UBET BP BURHEICE PEVFIR T OF SEPOrRURBFEL B19° GPELR  al Iy
: y
prevent ighgluBrithh51 dFBent i GOLAGHNIQF uf A W5% bORveight. synpt om t her eof and/ or
15 Lubricants also reduce interparticle friction, and facilitate the ejection of tablets
from the die. Exemplary lubricants for use in the invention include talc, magnesium stearate
(intragranular and/or extragranular), calcium stearate, stearic acid, glyceryl behanate,
hydrogenated vegetable 0il and polyethylene glycol. Lubricants are typically present in the
formulation in the amount of up to 2% by weight. In some embodiments of the invention, the
20 lubricant is present in the amount of up to 1% by weight, or up to 0.5% by weight. Coloring
agents improve the aesthetics of the drug formulations, and help to distinguish and identify
formulations during manufacturing. Coloring agents useful in the invention include any of the
colorants approved by the Food and Drug Administration for use in pharmaceutical formulations.
Film coating agents may also be used to coat the formulation. Suitable film
25  coating agents include OPADRY and OPADRY II (with a mixture of various coloring agents),
which are manufactured by Colorcon, Inc. These are hydroxypropyl cellulose, HPMC
2910/hypromellose 6 cp base and polyvinyl alcohol base coating formulations.
The invention is also directed to a method of treating headaches, comprising
administering to a patient the solid dosage formulation of the invention.
30 The invention is also directed to the use of the formulation of the invention for
treating diseases or disorders in which CGRP is involved, such as headaches, including cluster

headaches and migraine headaches.



may be therapeutic in ternms of a partial or conplete cure for a disease,

di sorder or condition, 15and/or adverse affect attributable thereto.

"Tr eat mernw0,208002%8d herein, covers any treatnent of a #CTams@9/oasdr der or
condition, in a manmmal, particularly in a human, and includes: (a)
preventing the di sease, disorder or condition, fromoccurring in a subject
whi ch may be predi sposed to the di sease, disorder or condition, but has not
yet been diagnosed as having it; (b) inhibiting the disease, disorder or

condition, i.e. aAﬁ&ﬁér'eﬂ%on&&nd&‘tﬁé SRR hyerdiod i Gecte@td £Mbiigd faehedi Sease,
20d|sorder or condition, i.e., causin Kﬁ% essi on. The terns

"i ndi vi digament, eaiits].@aelioratign or fragtioR of ris EiseAteay disanigeiaptycnies 66RP ref er
to a mm%tor ls@ﬁdo‘l‘@d@ﬁmh BUfealRihed) ik bREnt @@mﬁﬂb‘iﬂg@ﬁwm@tbmgaiﬂ%e FAMBRAS,
mammal i an farm ani mal's, manmal i an sport aninals, and mammal i an pets.

Pr ef er alftrynulatiea Oﬁﬁl“«‘llf@ﬁﬂt@% a human (male or female). 25A "therapeutically
ef fegti ve anount v ﬁﬂﬂ&k ac pant,
or sglt or solvatgﬂ{e§§%B§ﬁ%htﬁwg e éﬁgﬁﬁ?ﬁﬁkmgg aggﬁgﬁ% ‘&ﬁééﬁgft or
sol vat e it tembboil)of eHatst 2 {heM. ddwiher eneadidents the snhcﬂrd@ﬁageformlhecrnselﬁﬂqeect for

treatln i t f ggq& e,di sease.
The "t hgrr}%ng&ﬁ% ﬁ? dnsdf‘ ? e@%:b\goggg}r}%tdg SFJt 16%%3 égﬁlh Igé endin %)g{n%%?g %:grrpound
t he di selaﬁmbhr(&nm‘& welieted tyovand achievedder, fovxmslgtkm],s canpms,mgﬁboumosng)g:fect to
be treat 010/002 3PCT/,UUS2009/ 49009 ferm

ahar mac B RPN CANSIBR ARG, &< RAR RN e Lot SRS A
"phaﬂnaaeu%&pmkhywaGQ§@mamle eXC|p|ent "pharmaceutical ly acceptable
di luent, " "pharma eutl abl e cat tmaceutically
accept abl e adj uva mwe %f ?g38FW§§HPS°€§?Fﬁg%“m56‘ﬁ Vaht or
sim | ar medxes bahe pbhﬁbfw@omﬁéntm 0 héur ph@pdiiHgratiod pPhaitmeeisitiodient, the
fornulatig;é t ha are rahay safe,, non-toxic and nelther bl@% ? gal
nor ot héPii <sagmiqueylp ePWﬁVﬁh@V%%T%%%WﬁV@ﬂ?pmHV1GBHF”e B L and

adj uvanthohhater h&n@eererﬁxtnabh &rilf AoteeEBbdINREM, HE @ol@&io‘é@b lforg il B ABSY the
phar maceutical use. "Pharnmaceutically accepta | e" materials are, within the

scopé ofimEalipRAchIsHF 8 AMax Gy HBR PoinEefi 1o amrethaarab%ﬁéatwmﬂﬁwdeﬁemt%ues of

human bei ngs and mmhﬁ)om{et}p%seps&@o%agew%nﬁ%a&;bwthe fifvehti Rl deBfnstAkd &F 9i C
response, or other probl em 10¢onplications conmensurate with a reasonabl e

benef i t /AVSkrmedp s, bload of prencantheri? oM br. Injether eipbadimerdy. thecselié fesans v

accept alh . ARANST APRREMEN dofura Rl AICLY, FIERBoRNorhDhiofeMSt ab Mina State
governnent or [isted in Phar nacopoel a or ot her generall

recogni zed i nternkt cvrmaiboq:l)tmnh&mp!@cbd@ag roygetiang ohile miestlonadmonﬁraée an

par t4.cul y heaf | i

e inoent P RyRLRRE po B ARG M P ERERUARMS. BERITAERhe ™ 27 o
in the dpewilfticcads beairvmicldeinrsstraterel Aldés, nbiotthe Woai efimd rm)‘c ﬁlan HaSmMrine such
exci pi ent, dlluen carr, [, a a n

"carrier" or "adj uva{lr"?tmlbl9 @f’?lmo &{egggéjéosééetfg%%atﬁ?gOp{hg Ig"%%tdj & (%"Pﬁ&ratw an

f or mul atAo8,.of ingbd bidocd@fé'@gﬁorﬁ tan rrfa e he ah ofler amb@hmems theasotld dbsage t sel T,
generally has, little, or hera eut i al ue. S exci pi ents i luents,
Jorrt ar rdions ShbE R anDenehaR R A G Bl Rl

des ngill;ed [ n( ggogﬁmﬂa%mchnﬁh? tHOGh BN & a @ Mdrrilil dnk eemefémBﬂt@crnmf nstdganEd. |
pp. se inclu e not ted to rfactants,

di si nt egt %iﬁiﬁ””h?%W@J@%K5HW?3%ngﬁﬂ§H%é§%OﬂﬁéEWgwréFmﬁdE Qﬁgﬂﬁﬁeprevent

t he decaym@fiattloneof @ mbﬁldn%niohﬁﬁtcfan%@@@@&@éjblbéﬂ sthRseore ks g ha

t herapeutic effect, preservatlves chel atlng%ﬂggnts buffering agents

glidants, Iubr|caﬁﬁ@npé@éﬁp§mﬁﬁﬁsﬁﬁﬁ%§ﬁPﬁdh {%%, col orings, flavorings
and diluting agents, emulsifying and suspendi ng agents, and ot her
25substances with pharnaceuti cal applications. The term"solid
uni t30dosage form" as used herein, refers to physically discrete, solid
units suitable as unitary dosages for human and ani mal subjects, each unit
containing a predeterm ned quantity of conpounds of the present invention
calculated in an anmobunt sufficient to produce the desired effect in
association with a pharnmaceutically acceptable diluent, carrier or
30vehicle. Exenplary "solid unit dosage forns" are tablets, capsules,
pills, troches, cachets and 210 -



pel l ets.

use by

an oral

route of adm ni stration.

As used hwoentyooazeé3phar maceuti cal

conposition suitable for oral
especially a human.
and generally free of contam nants that are capable of eliciting

mammal |,

sterile,

formul ati on"

a "pharnma

su
ceuti cal

formul ati on"

The solid dosage formul ati ons of the invention are designed for
WO 2010/ 002763PCT/ US2009/ 049009
i S nmeant PCO/USR@OOPASS a

adm nistration to a subject,
I n general

ch as a
is

an undesirabl e response within the subject (e.g., the conpound(s) in the
Sphar maggmtijcal conposition is pharmaceutical grade). Forns of Tel eagepant
Et hanl ate _As not ed_above, the tel cagepant potassium et hangl.ate, and net hods
of syntﬁ@@@%&mﬂOaré%Hk%bfa§%@%|n ﬂhﬁ%ﬂ%aﬂﬁ@ 9 Ad k%%r?%ﬁgmc 2007/ 120592.

Met hods: “umiet hanol ate is
di scl osget mples 3-6. Forml|
of the|e |paisciseen obser védsiel e du @evurj ng when no
seeds ofs;Formt—were—adged—tothe sol|uy f—tettagepant

pot assi ot'assium salt ethanol ate Formi|l" exhibits diffraction
peaks c@nwegmﬁndlrg to d-spacings of 8.27, 4.01,0 and 3.32 angstrons. The
pot assirym-sat-t—ethgnelat-e-Formt—i-s—further—charactert+zed—by 1 he d-spaci ngs
of 16.f?°kﬁa@§”mgr§ 7.02 angstroné. The potassiym salt ethanolate Form|l is
even furdBiamechardoterized by t he 2d- spaci ngs of [®552, 5.08, ahd 4.63

angst r ons.—20The pot assi-um-sal-t—et-hanolate Formi-l—exhi-bi-ts—-eharacteristic
di f f r a¢®Masitpleaks |ddrr espondi ng t|d*d- spaci ngs ofl 41.62, 7.80,|and 4.92
angstr @ﬁgsépﬁoﬂptq@§iun1salt ethanol at e Form HiisSs further characterized by
the d-9 oaC|nqs of 14.55, 4.31, and _4.11 angstro The..pot.assilm sal t

et hanol|&tleoor m H|i0%s5 even furt her| O¢har act eri zed | t he d- spac| ngs of 3. 85,
3.55 ar%c&(ﬁ8 angstrons. 25Form |l is characterized by solid-state carbon-13
NVR specfra peaks jof 109.1 ppm_ 55,8 ppm.and 54.6 ppm The
Ranman gpéahedunf tiile Form | tel cagepant pot assi ud salt ethanolate is

char actje %lz d by peaks (cm1) of {646,3, 707.4, 761,5, 832.9, 1063. 3,

1365. 5, 0, 1445.7, 1455.3 3(QHydrate The tel cagepant
potaSS|unmhyﬂfate Bhd net hods of3$ynthesis arg 4itscl osed injlInternational
Appl i cgti-on-W-2007/. 120592, The—pet S5 t-sak-t—hydrat e exhibits
char act|/eV#5sti ¢ dlffqgktlon peaks @Hﬁrespondlng tjo ‘3 spaci ngs of 16, 96,

8.50, dnd 4.26 angstrons. The potjassium salt hydrate is further WO

2010/ 002763PCT/ US2009/.049009_char i i of 7.41, 6. 88,

and 3.
char act
The pot

spectra

10

19 @Ngst r ons

efAFiger by t

assium salt

66FMeE pot assi un
he d-spacings @
hydrate is chag

acterized-by.-th
h3$4IMe hydrate i
f 5.00, 3.41 a
racterized by

WEKKLT of 1

26.1 ppm 54.4

ppm and 36.6 p

2

le—.d-spaci-ngs—
sligy@h furt her

d 3.06 angstr
olid-state ca

DNB.
bon-13 NMR

The core tablet weight is calculated according to a salt converstion factor, as known to one

skilled in the art (e.g., 1.1494 g of telcagepant potassium salt equals 1 g of neutral telcagepant).

Definitions

As used herein, the terms "telcagepant" and "compound 1" are used
interchangeably, and mean the compound N-[(3R,68)-6-(2,3-Difluorophenyl)-2-ox0-1-(2,2,2-
trifluoroethyl)azepan-3-y1]-4-(2-0x0-2,3-dihydro-1H-imidazo[4,5-b]pyridin- 1-yl)piperidine-1-

carboxamide:
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5The Raman spectra of the potassiumsalt hydrate is characterized by peaks
(cm1) of 646.8, 707.0, 753.7, 832.7, 1064.7, 1364.3, 1403.0, 1441.0

Anor phouswbantwvods7edsed herei n, the term "anorphous for nPcrafSesms/ otmoa

chem cally and physically 10stabl e anor phous, non-crystalline form of

t el cagepant potassi um The anorphous form does not convert to crystalline
formin storage, but is hygroscopic and absorbs water if not protected from
hum dity. The anor phous form nay be obtai ned by spray drying of
t he potassium salt of telcagepantkin an organic solution w thout the

addi tion of any polyners. During g spray drying 15process, the liquid
feedstock is atom zed into a spr f droplets of mcron size and the
evaporation of solvent occurs rapi ol y, upon co tactlng the droplets with a
hot processing gas in a drying DER,. tion of dry particles
proceeds under controlled teg -rature;an w conditions. This rapid
evaporation of the organic saglvént results |n\@ ormati on of anorphous
drug. Suitable organic solutifons include nethanol -and acet one.

20Al ternati vel t he anorphous form may be prepared by heating, the

t el cagepastV %fé{a@emh@%aépw@th%w S eCRIbPEEE R 4 “‘?’ﬁhFIPB@eﬁﬁur@é%“ Fver
the et ha\ngBmeS) 6-(2,3- Dlﬂuorophen}ﬁbl&oaﬁf[)F(pn%ﬁlﬂﬁ&fomhﬂWem -Diif-di(dedolys-an

| npi ngi Jd?o B! 1131?(1?1%?[4 SIHJ%QMHmQP%ﬁ 1%91&@%" f.Lab g@mﬁ] t}ﬁl\&%@&eﬁant in

i sopropy ace an an |- or exanp
hept dne)used lmleﬁye fegmn ﬁiewggque paﬁww oligEers Grath farénsarp?léepqo@fﬁhq Rotasyiyg S&hd. tion

?L a 25&Jm|f k mmual(z 31D1mﬂ)§‘(ﬁﬂleﬁ}@) 1-B%o- mml 2&£1ﬂ@€&6&th3qu36ﬁ8 ﬁh&(%kdﬂb@l ogy of
e art).c es e Sl ze
di st IF‘)I b ]il gﬁo" d %??ﬁg%]g‘g dlg "&yﬁPigerl%}cec%)rcac‘flijﬁ}banf]&g% \NB$LL 9\r)rDr phous formis

made. The anDrphous form made by spray drying is typically smaller, and is
a relatively cohesive material . & spray-dried anorphous formis

chem cally 30stable at 40 C/ 75% retative humdity, for six weeks.

The anor phous form produced by s rl“ drying has a nean particle size of

| ess than 15 11/71, often |ess 10 tam a'tensity (g/cnB) of 0.20 or

| ess, often 0.15 or |ess; Hgg‘ wabi | ity conpression) of
35-45% a Hausner ratio of i gffgw ace area (n2/g) of 3.0 or

| ess, often 2.5 or |ess, oftemg2.0 or | ess.

2010/ 002763PCT/ US2009/ 049009 Carr' §\ dex is frequently used in
phar maceuti cal technology as an indication of the flowability of a powder.
See Wark G bson, "Pharmaceutical Prefddul ati on and Fornul ation: A
Practical Guide from Candi date Drug Sel ection to Commerci al Dosage Form"
Boca Raton: CRC Press. (2001). 5The Haus= ratio is a neasure of the
flowability of a powder. The anor phous form made by sol ution
preci pi tét isoth hérais, de barod &éqagmﬁtﬁ%ﬂséu@ieﬂ@ndﬁ@F rafgsuitol thcthariolgtic efu¥f ace ar ea.
It is expRetss- GZkBabiﬂdaﬁ)pﬁény'f phous] tm Mooy z}a@égaﬁmnq presidrsation will

SAIRAE QR o R iR Sh@gyr%re PhaUE AN REOdUCed. DY, LreclBhiALLqR has a

| ess than 110 um a Carr's Index (percentability

R F
*F
O

N

’NH

1C
20
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conpression) of 25-30% a Hausner ratio of about 1.38 or nore; and a
surface area (n2/g) of 50- 100 nR/g, often 70-90 nR/g. The
anor phouswpavas®e1em salt denonstrates a heat capacity clramgs2000/0t9ve9
reversing heat flow curve with a m dpoint tenperature of 189.00 C, which
corresponds to the 15glass transition of anorphous potassiumsalt.

The anorphous formof the potassiumsalt is characterized by solid-state
carbon-13 NMR spectra peaks of 126.0 ppm 53.7 ppmand 29.1 ppm The Ranman

spect ra Of ust DRe:§ADHPREY I ewag??? 54)5933%@% #5teC R GL BE hydsle ByNpERES)6cm 1) of

Eg?nﬁlaﬁggﬁgﬂumﬂpeny"'ﬂxo Fﬁﬁﬁ?ﬁv ﬁ?pﬁ%§§ 49?ﬁ§gﬁ¥?§ﬁf§39¥ 2 giepared

by a dryimiaacid)sdilpoitimeiyhpiperidihe | cabbemidapudacmucongoyddBess is
essentially the same, for all drug substance fornms (potassiumsalt hydrate,
potassium salt ethanolate (Forml or Formll, or m xtures thereof),
pota§5|un1salt 25anor phous) of

N R3R, 6S) - 6- (2, 3-di fl uorophenyl) - 2-oxo-1-(2, 2, 2-trifl uoroet hypazepan-3-yli -
4- (2-o0x0-2, 3-di hydro-1 H i m daZog[ 4, 5-1)]
pyridin-I-yI)piperidine-l-car%é%anide. The manufacturing process flow

di agram shown bel ow descri bes ‘a guitabl e process for manufacturing a solid
dosage fornul ation of the inve {on. WD 2020/ 002763PCT/ US2009/ 049009

Al ternatively, a wet granuyl atli on/phNbc +used. Wet granul ation
met hods for producing p : |ca}“¥able _dre WP known to those
skilled in the art. Typi ¥, wet grantulatlo Nprocesses involve the steps

of wei ghing, m xing, granplating, screening danp 5mass, drying, dry
screening, lubricating and conpressing the nass into a tablet. The m xi ng
steps occur in a blender, such as a twin shell blender, double cone bl ender
or ribbon blender, or in a planetary njger or a high speed/ high shear

m xer. The formul ati ons nay al so be prepared by a fluid bed granulation

proc%%s Dry granul ation, wet granul ati nd f
granul ati on procef’éé‘%e @ﬂﬁé@%W?%%HeﬁﬁmﬁﬁgﬁﬁwﬁﬁﬁﬁﬁgQWﬁ$ﬁ€e§ é@mﬁﬁﬁ

Pract i cejegfediMamiReMeic a3d/St piSdioloaZ QPR TRPefe808aPkkloroflgsREE 5 t@iﬁld: dgses of
t he Fornulatlon of tﬁe I nvention WD 2010/ 002763PCT/ US2009/ 049009
The abi |oMplessly prarfiadly PR VAR Tctisgpse; HSOTHRRAS RERBIPT: BT WPt therrPittagoni st s

makes thg mﬁ&aﬁkeuﬂbmquq;aﬁ@i 0298l Gl forlh AREAE! Ssokdtdbr {dh¥Rloye CORP in
humans an ani ne S%rtlcularl¥ in humans, The fornul ati ons of the

presknt andipepdvess afasi@ttibytatle (refelp. { Fraaimoniy, as pRahsHIR. FgYerSaieisrReat iy,
control 'dl&qsyﬁlssﬁ Ltﬁcgﬁhfunlen{éﬁgmgﬁ RecQ mra%manta?ﬁ i D@V NFeeRBG ti ons

or di seases g al ne; ter €adach e, Chl’ oni c ten5| on type
headachehe giséass, disordsnpiccopditin, fme@gmenaﬁfm@zmlchmyém@radwmsam%ry

pai n: NEHLRRALALALPA! B FAE b%apnotty%%egn Bk seﬁaaﬁ%g%ﬁ@%lmﬁ BN

depende es ne vascul |so ers tion rthrlt is;
b r onchi alisdayp éxsmdemﬂcvndiyqn astanwstingshdetelopsept insd () piliavieg dictddnmval

%qo igdtg QU0 erance, hot flashes in men and wonen; allergic
der |t?§ éﬁé%ﬁﬁ*f ti%s, B & et aline, epi | epsy; neurodegenerative

di seases; Skln d|§ma&ﬂss%néuﬁngéh%@nﬁmtmnymummmédmﬁss&wh&%a&ﬂpﬁa@eousness
and eryt owel disease, irritable.b

; t|nn| us; g

ayndr ove Lt mEPgal Sl b FEOHBI B T A BEPPe AERA U BFBvent ed
by ant agoimsa refmGRR sp&€epineks Sand Kanpadliah @etk aPrefemiOy, tienedertss 4 Réndacut e or
prophyl actic treﬁtnent of headache, including mgraine

{male or fema

25 A "therapeutically effective amount” or "effective amount” means the amount of a

telcagepant, or salt or solvate thereof (e.g., the amount of telcagepant, or a salt or solvate thereof)

that, when administered to a mammal or other subject for treating a disease, is sufficient to effect

such treatment for the disease. The "therapeutically effective amount" will vary depending on the

compound, the disease and its severity and the age, weight, etc., of the subject to be treated.
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15and cl uster headache. The dosage of the potassiumsalt of

t el cagepant (or the hydrate or ethanol ate or anorphous formthereof),

adm ni st ewecowidok7ébe dependent upon t he age, heal th, ane&Cmaisgéw/oefoos he

reci pient, kind of concurrent treatnment, if any, the frequency of

treatnment, and the nature of the effect desired. The fornul ations of the

present invention can contain a quantity of the potassium 20salt of

tel cagepant (or the hydrate or ethanol ate thereof, or an anorphous form

thereof), accordifg ¢, jﬂhﬁna!cé\ﬁﬁﬁ!ﬂly &Be;ite{bkanwﬁéﬂm% alehd @Ghivehrises 4y eat the

condition, disorder or disease of the sub ect being treated. One of

or di nar ypheringdeutically peccripble grqipientp P plEmages 1%3?%@“&?@%@@86‘3%* admi ni stering

phar mace " fn s&depibRabfuvaf, heheagepant (or

t he hydr%agﬁ%eh%% ﬁgfﬁ%%{éﬁag@f eg‘;frﬁéf%%rlrrnn%ug& or mifj oj;u m xtures thereof),

or an ampviphuiudildcot parnsy hfbid‘éﬁ@f gr, sifrider anaialsehat aleriisﬁ@é@ HHR8FBRE can be

determ I he nedi cal

artas | P e TRt ioR e SRARGR e SRIAT Rt el e

hurman p@theemﬁc;-umdwrabm, abd idaluflyarisipipet, dilueheanisarnd adinvanhthat is peagpiable on s of

t he present |nve R d

 uagrer S RS Rt & deVM d huﬁsn AR chdadhh b Pflﬁ'ﬁl&é&lﬂpﬁlF%fcce?gag% olfREREA

i nventi are, anithzndhessmpdoe{dsoamtmecﬂcahgldgmemhwnabﬂﬁtﬁwﬂcomﬁcta\mm thab$896830"themelagepant
in i.ts neutral

ﬁl_s[ E g; %g%n:g%ae | ngmgf }Nﬁﬁ%l{l S)ﬁ%ashv‘,ﬁm%l irrltatzon anpex%%c response, or other problem
0X0-1d- ( 20&1{)2&73&16115 douananedrhy wWidzapaonde/tehefi/r{sR raico Isodedintbpdinents| theltdrmi  dazo

[ 4, 5-b] p di n-1- 10/ 002763PCT/ US2009/ 0490

yl ) pi per P Wécqu“@i?’ﬁf}‘i?glﬁﬁ*ed@ea’ﬁsapp’?vfﬂ]@ear@g'gﬁ{aryb%ge’fﬁec’fg%refi%ral AP %n, the
anount  ghv@ahkMer liRed RCAheUtS, Pharfatdputiabeshaceaddingcdizad dnausaiosion factor,
cal cul ated based, on the fqorm of tel cage ? LX uied in the fornulation the

pot assi HERALPPOsiaHanEE &t @mplRang &Oé"s%alliﬁ‘red@ 't "RYdat e, the potassiumsalt

anmor phous), and Otuzb?ﬁdrﬁula@ﬁasmﬁ a@éé@ﬁb@%xélbﬁma&ﬁ@ﬂ’ia@ﬁde@ﬁﬁ istatcdptamunt s of
water, Set hanol , vents or ot her |rrpur|t|es) of the manuf actured lot, An

exensl ar'gilesshV iserics horf adinwnt§ ayuseiis the ¥pspigratios apd clpimsg guclydes porh 98¢ #itde i s
equal t g, &aﬂ oﬁ@gdcﬂ%xdlﬁgﬁteﬂhﬁﬂtt cdefkr, éxkh%%d@@x%t Aﬁl“e)icﬁﬁmts » "%ﬂu@ﬁ%e W@Arﬁéry
conversion factor for t drate Is hydrate is equal to 1.

active iomgadpetiaptitrefemito & ﬁévsmwhans fsed ) the ﬁqﬁméw@ﬁlpp%ﬁoy é@%@?@%ﬁseﬂw or for
t he anor r i I tive

i ngr edi efﬁwamﬁl ﬁge:mn d%?igf%g?%?l%mg %‘%ﬁ%gg we%hﬁlb%k{%n\(%%é%gglggﬁﬁul ation

wi Il i ncliluees, tasieQomnyjeiiapol etuecd infihe isvedigagadiudingthose depesibedimm of t he

et hapol at e .of t SS) | y f s in
the Por Mo Tent T BLRE Y PL ARt Ykt TR S0 o0oBy cRREPARhaL S |

t el cagepantreinst limitdde, saa;rfaa:tmhs)Ldssuftcgrantx;ﬁllem,@npomams, anti-badigrial agentstibes

t reat ment reventio ont lioraticf r L 0 r of

oondr dieveal G ey Phme P fen B pPRRt A P o BE b iRl il

ap}or opr i@és@mﬁ@ﬁ@g@elaeu@ggmj Hruf@ﬁﬁgﬂ@hisyglbhnmhoigﬁcgﬂts%emt@ f{ﬁ(ﬁ@yustglgof t heh

t el cagepant. active ipgre |ent er atient. bo ich can

be aaor P Otion gdolness MRtar BeCarRite it § SunE Mgl shgr-Ehie Rl Lol ny oo

Sb(i)u%s 05%11,\3;:&%@@@11 pmagﬂﬁgcenﬁdfa Q}?ﬂlicata;lﬁ@ut ? 05tt0 100 ng/ kg per da%/,h o][ abou]E
0 ny/ kg per day., eecaga acnve|n n.the formo

the potassium sal b ﬁV&Fafolla v dagags ﬁngtaé ugsd h§}%‘?}5 §° ?(?'B’rs'ﬁ‘él e

adni ni st@ligdniufat €8 RAryosaked Rr furhin B RBFal d@Yects) EackRMit REnt@di¥k Al St er ed
once or twice per day. This dosage regi men may be ad%usted to I‘OVI de the

opti mal HFP@E&@@@@ Bantigsgfsaggounts af Bapipsnt Hf"e?t&“é‘é]@é]ﬁ A0 HEINHR F"rf@?‘%‘&l ent
may be cg Wdéshre& @ﬁec@ﬁ%k&imﬁ%@chIa%arﬁa@emaw@ep@abw qake, desage form
will vary upon host treated and the 25particul ar node of

adni H st\f@étCi@o rﬁxem@hr}eﬁalrﬁ)w dcaagedewr' axci tenieth. rerstte il froghss caghsts and

adm ni St]:geﬁgfso?hé QYIRS IRV GOV ﬂ@énﬁo&%ﬁ@é@wﬁ@%ﬁ%’hﬁ ot PR 010 tO
about 2. t el cagepant, conpounde an appropriate and conveni ent
anmount mfdn‘czasﬂratr@n material. Unit dosage forms will generally contain

bet ween from about 0.005 ng to about 1000 ng of telcagepant, typically
0.005 ng, 0.01 ng, 0.05 ng, 0.25 ny, 1 ng, 5 ng, 25 ny, 50ngy, 100 ny,

214 -



30 150 ng, 200 ng, 250 ng, 300 ng, 350 ny, 400 ng, 500 ngy, 600 ng, 800 ny
or 1000 ny, adm nistered once, twice or three tines a day. Preferred unit
dosage foworomwvm@2fesom 100 to 200 ng, or from 250 ng to BEO/USZ09/0WD09

2010/ 002763PCT/ US2009/ 049009 The specific therapeutically effective
dose level of the tel cagepant active ingredient for any particul ar patient
w || depend upon a variety of factors: the type and degree of the cellul ar

response to be achieved; activity of the specific agent used; the specific

agents used; the ,ag@sedlh@@m W}&hhacewaeroahulaaaiﬂwmemmﬁuboamseju et of the
patient; the time of admnistration, route of 5S5adm nistratiq rate of

excr et | GAMBPSIHeUHYRR{or ofah adrpigisHEF B0 SFURIFRL swfe%ﬁ%faﬂflmaldma@%
conbi naty, Bhefda € a@ﬁiaﬂﬁédé@t‘fﬁaﬂforﬁ%ﬁahoﬁ" hestSNEGhf bGnoRdIS! Hee oPBFhtdnhikshtd t@:ﬁtta@é’ s wel |
known in dical arts. For exanple, it Is within the skill of the
art to s;@mbte ofslieignpin weledrglepeirensgtvithey B Sl hesr S « HarPRyadsBdRA red to
achi eve amnd to gradually increase the
dosages unt |a?&ﬁ%gl%gmgpsﬁgﬁﬂggpéerg?&fuégg%ﬁ| g)ved 10 Conbi nation Therapies with
the Formnul ati on of the Invention The formul ati ons of the invention
may be e tlon with an anti-inflammatory or anal gesic agent or
an anti Etsr?‘lngﬂsg?’rl{glg%ﬁgf such as an ergotam ne or 5-HT] agonists, especially
a 5-HT 1B/1 D agoEtl&ﬁnpla’t«)r exanpl e sumatriptan, naratriptan, zohni tri pt an,
el etriptan, alnotri roya r a

cycl ooxygenase i n gi)tfa%?bovg,ﬁt}é Eefcagcggr?[ &()gag 1ut¥1 elh%é&gle a%ﬁ%ertﬂo%lgéf; éyg{ %I bi tor,
f or 1@xanpd disd@keé ooienatietad muppboat:bn WBWQMOB% \/Mls:t&iedamﬂninnofactpanaﬁm b; a

non- st er Qi dal antl-lnfla nt. or,.a t okin
anti-i nfq?gWWW%B%tHTSIHij é%%%gcl?ﬁdﬁn é‘ﬁ%/’ %Oéﬁﬁ%ppgpé%n as pirin,
i bupr of @rmm/k@cﬁssg,r}:@taamesﬁ%qmaflasf thmammmas |badm1se¢rkaamorfomsmrm:gdac

mel oxi cam i roxi c t enox |cam ket or ol et.odol ac, nefenam c
acid, ETERE & SIEP(&IS@@% nyé%?r?@g Tilgvere ?ﬂng EO?'&Hnd)fteg?aéFWEnac,
200xapr QrtRsiv@pazone, ninesulide, naburret one, tenidap, etanercept,

tol netin, phenyl butazone, oxyphenbutazone, dillunisal, salsalate,
oI sdlsazi ne or sul Thsphaziunesaiirchahdiete [Foloe] exdiibia déffrecteingebksanabgesdicg to
Sim bl depatifes msg]va%lcﬁga@%rm%m e SR h?staﬁre@%%ﬁe?oﬁn PRIffkufee! T ever

such as ent an nt anj

met hadon?éaraaé@%ewbmh%wgs fbfdér%nzy?%ﬁlp% Qgﬁn%PWﬁl Re PIEsEYE Rltonal |y, the
f or mul atdiemsla@fFothie is s RirhenchaRytefedis ekt d-Bpacipgj GNCEd, Gro8ydnidht. &n

i nterl euki 0. inhibitor, such as an interleukin-1 inhibitor; an NK-1 receptor
ant agoni St;" f o exarrpl e aprepitant; an NVDA antagoni st; an NR2B antagoni st;
a brAdyki ni n-1 r edbppOpsshit @l GHiase! ateaﬁmaHéﬁb‘%’ﬂh'élam“ef*éfé‘e%ff@?“%bﬁﬁ%%t a
sodi um Cdb&@ip%hdabé ek §facinkO6f 1©XANPRE hanop rah@mas IRe Apassiud Agediasdlatsuch as

| evorret Ha%%tl{) 15 Lg}heg aractemzecpg dt%e das‘ga%n%ﬁ f]4 @5 4' POXNLE pla?S %st‘r&m bf’ hteor such as

an 30in poxygenase, r’eceptor "an for exanple
i ndor ami petassinmahlp h@amé%@ﬁ@rm I iy @mhewh@aﬁﬁelrm@ubd tlﬁ%w@@g% ot &y6rPst; an
nd uRS agani Rtan @*ra;gr@gonl st or potent| ator; a WO

2010 002763PCT/ 009/ 04900 f

acanprosat e cal ci LlZJPﬁm P e ?rge§ﬁ¥ 36161 E’g?%ar ago&ﬁ%sstpectrarpofgksao ngy fi coti ne;
nusear i ripem, 8§8mpst &G .caaptragoni st's; a sel ective serotonin reupt ake

ie 22: P;lt gr a]; ﬁr gﬁqg?%zg?lgﬁ ?{%@é 6B FRAN1QY8idep@it pS@Ishundldittehandliddcaxet | lng

o tr 1 prpeEdo iR CBr B ¢ By R Toas b AP 3R 9b ey ST,

5i m pr amdié;3 a | eukotri ene antagonist, for exanple nontel ukast or
zafiqf ukast; an imfjjgpidor of nitric oxide or an inhibitor of the synthesis

of nitric OXIde the fornmul ati gns of, th ention nma sed in
con] unct§ on i th AhGGReakRa BBBu Ty ek S AR, SEFgORSY The,

er gonoviIn@rnatmmthpghmanCméOOMa?@é?@oI i ne, ergoloid nesyl at es,

di hydroer got am neThg 5 Yu‘ﬁ?&g%glrafy &ﬁibitgbﬂHQE%ﬁQQ%dcﬁéﬂ ﬂ:%ks corresponding

er gt ovi F B éﬁﬁﬁgﬁaﬁ%a@%&%é%% e oo BRytPAd: Pt GRS  ne.

0-er gocryptl ne, ergosine, ergostane, br onocri ptine, or nethysergide.
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Additionally, the fornulations of the invention may be used in conjunction
with a beta- adrenergic antagoni st such as tinolol, propanolol, atenolol,
or nadol ovp 2aruhoetse | i ke; a MAO inhibitor, for exanpl e poeEnskaoneyooa

cal ci um channel bl acker, for exanple flurtarizine, 15ninodi pine,

| oneri zi ne, verapam |, nifedipine, prochlorperazine or gabapentin;
neur ol epti cs such as ol anzapi ne and queti api ne; an anticonvul sant such as
topi ranate, zonisam de, tonabersat, carabersat or dival proex sodium an
angi ot enphmctbdized by @@Qiﬂsp%bmgg‘ &7, 48X alsrpl ®d BISAREABrRN dh@pmjseﬁm falithy@iateaxet i k

an angi ot en nzyme in pril; or botulinum
toxin type %nrﬂﬁrcf%ﬁrém? %Zegg’ﬁ'f <98 S‘%f%l 600?1\?2%@13 agrraéy&%ﬁg sed in

conj unction with §h®@ﬂ@ﬁWHHﬁbﬁ¥@E@hS@gm@5ﬁ¢%“%@0héﬁwkﬂﬂﬁﬁﬂéé@ﬁﬂgﬁpmﬁm
S|nethlq@g&«ﬁ@h@ﬁbﬁ&ﬂ&pﬁpﬁﬁgﬂ§§3QﬁpﬁydrOX|de a decongestant such as

phenyl ephri ne, anol am.ne, .pseudo t.azol.i ne, 1
epi néphri ne, naphi%#?‘ﬁ%‘ Sp)?f}faoqr?éli‘e&oéarflﬁlg S"“SB%‘%%F fie %%gr(?Féﬁg% bgrpeastcm )
| evo- cl eﬁ(ﬁéﬁﬁeiﬁﬁb@rﬂﬁé; 8R4, 404 T, U861 %d 48Ueh4450codei ne, hydrocodone,
caram phen, carbetapentane, or dextronethorphan; a diuretic; a prokinetic

25agent such as maLAghRMAWHEe or donperidone, and a sedating or
non- sedati ng anti hi stam ne. In a particularly preferred enbodi nent,

the fornul ations & usddeeraing difttprah aapoarhgge fpring re@%ﬁ}%@ﬁmﬂlmwwwwl
ant i m %Ea%k&ﬁmﬁ%%& moﬁ%‘fﬁtaﬁﬁm £8h @fftaeégt@pmgmgm ’ﬁh%ﬁﬂﬂ@ﬁ?omn%@@&dtal ly a

5- HIi si magoni particul ar, sund naratriptan, zolmtriptan,
eletri ptianveraﬂom@tailpleéwm mrsmmerbtmsdmgmammmﬂ@bmnbsamerrlf Elaqutw@rffonand a
cycl ooxygena 882 i nhibitor, such as a sel ective 30eyel ooxygenase-2 i nhi bitor,
in particular, rofeeoxib, etorieoxi b, cel ecoxib, neloxicam val decoxib or
par acoxi b. VO 20Tb¢ 000FBARCHNUSROBOS 881 spray drying of thapreasahiovaalt of

conbi nat.

active telonse ' E%! %dcfrggnl% smllutf%flr\{\ff{ﬁoutq{le éc{&?non%\f?w éocfﬂn%‘é)t DQP%%%W u‘g gy 20§ Ot her

Li keMi S@rode@ﬂ’ mslla;mda“asismf:k isheomimadeintol aosprayey dhveletisehnicion saabadihti on Wit h
ot her dru?s t hat contr ol

d t
! o R or SauSert B! et} pBh EorRine e A REL WER b po iR eF e 2 5
whi ch commgl lighsntef. Tﬁlbﬁorﬁfa&QEdSﬁdry params pmceaﬂseundsleddntro11e8uahp@hth&rand BHgS MRy

be adm n e te and anount commo ed ther ef or,

ont eI EBioy SF s R R Ay SR R b GRTEn e T hEBrisSEt | nvent i on.
I'n such zﬁxﬂﬁﬁ!dﬁ@ﬁh@@uﬁaﬁl@ ot RRRUbREbANnAhdd hahiotatMHcetbRd/ €Nt | ON and ot her
active agents nmay be adm ni stered segﬁ@atel y Or in_conjunction.

add|3(9i on, the adnmHEQEHERY GIF BIOTRIPNs T TeaYR iR tPsralFd B8 hﬁ?"i“&r‘het%lca&%%urrent

or %ba%@%%aﬁ eml&m@ aﬁ&ims@lhgweaﬁltrggencgfas Sl ede e@gﬁafa{es) and via the sane
or dlfferent routes of adm nistration. Unl ess defined ot herw se,

all technical and Té@a@ﬁ@hwc,fmtnemﬁ?sbmléﬁnqédebyeﬁnﬁmﬁwwgvﬁ@r@awnrm?h hg as
commonl yg, M@ﬁé& Qi A@ﬁ/ £2ae ﬁg}gan%)fnq&d?ﬁ{ &lé{aélswxédm%rc@rytw;hpamhcs'aivwﬂ S

i nvention bel ongs. any nmethods and materials 'simlar or @gf i val ent
t o t hosedfdesanplpdplaesietharebaformdglthepmyaphpne torinps pipeecpitaist i1be additierestai ng of

h
doscr b A PYEC ey BF NGB R R R o AN B A Ur S o 1y

refer enmdrphoaisﬁrdmse and describe the nethods and/or materials in

connect ion with Wﬁ"h% E;g%ﬁ?hogﬂg)l G %ﬁtﬁgu o bhE %.téfgct%gé c? ﬁgllz'cﬁzcgrlan

"optionally" neans se en escCr even circ nstance
f eat ur e, hoovrthe hmmhbusrfazyn isbodden@ bﬁiammphmmcfmm madenyy stphaatdrytm@ls adgsa@ily pti on

i ncl udes_i nst an e.eve l~Circu nce rs and ances in
whi ch i t° n@@gsa €g A AR &R 'W Fﬂ?rsjiheﬁgraﬁgslg a‘??fg Ol%? R %ﬁpéf 'nand in
t he :appeg&dﬁibt@baﬂ?/WS% elhagvshungdiaforfsdrwekia, " "and, " and ' the i ncl ude
plural referents Lfﬂl ess the cont eélbcgggearl d| ctates ot her

further noted that Pf RBORPAISTRNEY ¥§Rr? &GP Sfﬁ ‘i"tjdﬁsé
el enent . thA81 Spahofichéss than 10 pm; a density (g/cm yof {}.2(} or less, often 0.15 or less; a Carr's

Index (percentability compression) of 35-45%; a Hausner ratio of about 1.64; and a surface area

(m*/g) of 3.0 or less, often 2.5 or less, often 2.0 or less.
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25 statenent is intended to serve as antecedent basis for use of such
exclusive termnology as "solely,” "only" and the like in connection with
t he reci twbi2or/b766] ai m el ements, or use of a "negati ve'PClriuszeoatoimne
Before the present invention is further described, it is to be understood
that this invention is not limted to particul ar enbodi nents descri bed, as
such may, of course, vary. It is 30also to be understood that the

term nol ogy used herein is for the purpose of describing particular

enbodi ments only, Ceﬁ’ﬂgmﬁ@x 1@%(31!16“}?0@6% biriEcehilidhl tdcﬂ&log@flaﬁﬁﬁirﬁhﬁtlﬁcﬁpe of
the present invention will be limted only by, tpg Men ded cl ai ns
%txcla Te

2010/ 00#repEh! USQ’”(P@@?/W&Q@@@M%%P% 'EhRyse P‘ﬁﬂ%@dﬁ’ﬁf"mﬂ%%

Tel cagepaphcRaf 883k 4O SaRE D0 sél&%oms @5Hindtad Blobag8 FHANOBALLR Abn:
t el cagepant was di ssolved in nethanol at 12 weight % The sol ution was

spray dGREdPiess. 180M cro, manufactured by Niro A/S, of Denmark, at the

5f ol kowi ng condi t LQ §b?& GaSof i Bo@inidl ok9bédeAt om zation rate at
2 kg/hr Feed rat etg{lﬁaugﬁ)r %ﬁﬁ; et gt)errpe?at 6%20 gG C 10Qut | et

t enper at ure: 65C. The amorpikhye fm"@smdelbﬁgOHubvm@ﬁmmloﬁéa%wr@@%?&f%ﬂﬁélfe powder
diffract iafs OB $lade PR AGL Ured by
“Philip dﬁs?%g%gi%ééhgﬁu@?éa%% z)ﬂr’fIQEJE elcgéa\%\%gthrggf]n Pﬂi g&n 41to 314((?)%l singl e
anorphoqusecfmuanmw&lrbevmr@mdmat@[taéd by the profile of a broad halo.

Phot ographs of th - ' 100 scal e
bar) _and 18 15( 20, Bl u° By HeSleedb BRIk Befd S SRR (T
charléct ehdanzléd pas ofteviemghan MSam, peieh fess fhasiﬁtﬁapmfa (Zamisrind%%embnmhétypovxder had

R e R R R R e R A I
and ' tanpedlzfgabﬁé}lﬂ&(gm&gﬁ Car es den5|ty was neasured at 39%

and the Hausner ratio was 1.64. The surface area 20was 1.5 n2/g. \ater
content at 25C 75%«e shaphove phiassiwh salt dearensistesahicpiedpacty beng8dthExanpl e 2 -

Preci pi gl il Wc%e @vﬂﬁ a MRS AL RN R LRSS S AR MNGHSsHRI T 4RA

concentrated strea ot a55| msalt of telcagepant is prepared in
et hyP ad&satrarsgnsf é%‘f? O%T‘%ﬁ? e.g. THF), in the range: 40-300 ng/m.
Wat er may be addedhd md&rh@wdawuecmtheamce@szmltmdhemc@ﬂmd Hysalid-sthie cadber

cont ent ji;5ohRts pRaI& o \ﬁg%oglg}g et Sin Mds L hgnformation of three

di nensi onal particles t e easily filtered. Amgrphous assi m salt of
t el cagepant ist h@he Ra iﬂ?ftﬁ‘t%ﬂhW’%%pl}i’Hs p?tﬁﬁl%?atjfds ﬁ@fmﬁf*gi‘f#

cont act i(ag '} dTe546 SNTMEE, 752.8,08 32 W01 (R0 KO 4 BE327 68FXH./ US2009/ 049009 st ream WI th
heptaqne or other anti-solvent (e.g. cyclohexane) in a ratio of 1 volune of

concentrated bat cp,laglgfﬁ?mplrw%ﬁ]qmylghw’ges of heptane using an inpinging jet
contacti ng appar atus hi s apparatus, the concentrated streamis

continuously fed he¢ f@rlaulswnsm@élepwptwmmmy mbpareddiyadsy grandlaten meibod ame

time the.antl-solv v ..1he 5
or oduct BRge R E e pBAAER GRtphllying Rt THor th e SuSa P RFnP U T
product ssh btydryte) @tamh:lnaam etﬂanoﬂata(ﬂmh Il ecForomiLfor askiurek metehl)spmmmit

e T N R T T

hept ane.(2-bhe-23- azdytﬁ@ 1Hsindifes[4dv-b ggzhdlma/ Waetdine-0\vanofimide- BRC.
Phot ogr aphs .of a powder duced by the ocess of anple_ 2 is shown in
Fi gure JBenpfpcusing PW%@QFVQO %ﬂ‘g’&‘%’ bfg)“( @?ﬁcrul?‘?‘ﬁ §€§F5@E‘§§P ess for manufacturing

a solid dosage formulation of the invention.
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The resulting powder was characterized as having a nmean particle size of 99
um 95% of the powder had a particle size of less 296 um and 10% had a
parti cl e wozeloni216ess than 11 um The density of the powrdErusSeas/onmasured

"l oose" at 0.24 gicnB, and "tapped" at 0.33 gicnB. Carr's
density was neasured at 27% and the Hausner ratio was 1.38. The surface
area 15was 80.6 nR/g. Water content at 25C/ 75% rel ative humdity was

det erm ned to be about 18% Exanpl e 3 - X-ray Powder Diffraction Studies of
Tel cagepa ay~p raction studi€sS|are w dely
used tojcharacterize|nol ecul ar 20structures, crystallinity, and

pol ynor phijsm_CTife X- 1 ﬁy“ppygcearmpggssfu;ﬁ]gagg;g& Qn patterns of the potassium salt

et hanol at Forn¥l_and For %nLJoI’PoIQR&gr 49%‘1:@)%%!0&1‘@@% @JosEOVImyedr ate were gener ated on
a Phili Ana}\% tical |[X Pert PRO X-ray fraction Systemw th PWB040/ 60

consol e %1 001ceranic Cu LEF X—ray tube K- Al pha radiation was used
as the source. i gufe3 $HeREHE“X-ray powder diffraction pattern of the
pot assi umisalt ethanaolate Form|. The 25potassium salt ethanolate Form |
exhi bi t ed [chdraietieri stic diffracti on peaks corresponding to ¢- spacings of
8.27, 401, and¥3.32 angstrons. The potassiumsalt ethanolate Form | was
further icharacterized by the d-spacings of 16.52, 7.55, and 7.02 angstrons.
The pot ass|i 8iff"§4P¥*.t hanol ate Form | was even further characferized by the
d- spaci ngs—ef+—5y52—5, 08, and 4. 63 angstrons. 30Fi gure 4 sho the X-ray
powder dififraction pattern of the potassiumsalt ethanolate Formll. The
pot assi Um isal tMi#tchanol ate Form Il exhi bited characteristic diffraction
peaks corresponfli ng..to dnspaehfgs.of 11.62, 7.80, and 4.92 angstrons. The

potassi ym salt gthanolate Form H was further characterized by the

d- spaci ngs| of 4.55, 4.31, and 4.11 angstrons. The potassium salt ethanol ate
Form 11 {was aweieifurt her characterized by the d-spacings of 3.85, 353.55
and 2.88 angstr IS WO 2010/ 002763PCT/ US2009/ 049009 Figure 5

shows t he p—raytpowder diffraction pattern of the potassium salt hydrate.
The pot assi| ura,,;;‘pals.t,n hydrat e exhi bited characteristic diffractijon peaks
correspondrng—tp—d=spaci ngs of 16.96, 8.50, and 4.26 angstrons. The

msal t Whydrat g was furthengwﬂr cterlzed by the d-spacings of 7.41,

6.88, and [3. 79waingst r THE po & 51"?‘” hydrate was even further

4- Modul ated—-bBSE-Stuthi-es—of—tel-cagepar , i orm

Modul at ed DSC data were acqw red usi ng a TA Instrunents DSC QL000. MDSC
uses a si nusdil@galativaly,moehl Brneldtighzpess Ay bhesehelel gﬂi@w&aélpemeﬁwe@d of a
single | I T S all ows
t he heatﬂr&ﬁ]%{/\/g?‘) ﬁgﬁag%élcgﬁg%lﬁéggmeg%ﬁgvfe%sth%% skl L%%?%@e? ng cvg(lfrponent S.
The gl agsarttulatisi p:rocmsses)fnvaimfdprsmps Oﬁuclginmalmmslgc@fmedatme, jereening theglamipsi ng

2:;; CST lt 31}’1"%% q r)rrlvgg, n%ofre%nﬁg gl%brxcatlﬁg andbcgﬁﬁlrésﬁgg t})g "rjl%ag ngtoaa L%Ql?p gﬁle?ﬁtl)ﬂtﬂge heat

t el cagepaspt omrrmtdu&leneumlammmbﬂ bmmmwbuljhedm b’mniemr rd;bmmblpader, ofhi s pan
was covered with a lid, .byt not .cri to allow for any 15adsorbed

noi st ur é*#& aﬂﬁta’fyé%?fre(d ]‘\“ﬁﬂ’eSpB%iiﬁl“g\lb%’ Irﬂé‘gd in the sanple position in the
calorinmeter cell. An enpty pan was placed in the reference position. The
cal ori et er dakformaktiohosedalamkt rereredbyafilud bedagemmlangs ppgessed t hrough t he
cell. The heating programwas set to heat the sanple at a heating rate of 2
Cmn wth apmduhalkial) weesfdatdh aﬁ@ﬂﬁﬁ%@@ﬁtnﬁlﬁﬁod’@d&ﬂsﬁ:& bRieasipkd inude of
g_ng_| ISC;;)S| Vﬁe&pﬂa&gggﬁfj& Svmv%lslcecang%lrg:ttlgg of Pthha!r(:}maccizgjf1 %IQ(\BC{ ?20%2 %ZS%% 9%%I ng the DSC

Dosages and Uses of the Formulation of the Invention
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20in the system software. Figure 6 is a nodul ated DSC curve of
t he anor phous potassium salt. The heat capacity change observed in the
rever si ngwbeato/fokwa curve with a m dpoi nt tenperature oPCI&3200/0©®009
corresponds to the glass transition of anorphous potassiumsalt. 25 Exanple
5-Solid State C13 NVR Spectra of Tel cagepant Potassi um Forns In
addition to the X-ray powder diffraction patterns described above,

t el cagepant potassi um et hanol ate was further characterized by solid-state
car bon- 13 nucl ear Thaghigy iof the gésanamions {MRhvames td &t assOERBahiagoisdainekes

o Br ak orep SR DL RAEHRS BRObaor SHSEAPBLAVAS: KR J0CHEET P BBl

pr ot on/ GarkenRrtd Knees- pol ari zati on magi c-angl e spinning with variable-
anplitude cross polarization, total sidebancl suppression, and TPFM

decoupl i ng at 100‘1’“%@&{1\%:&%’5‘? h%z)rég@lg%? A f%*l?ag& gon Gain ’}ﬁe&nﬁ of 512

scans were collected w I ne oadenl ng
of 16 Hzanwﬁaera&pg;lcbmcb Ve drhﬁiusmgmlterrakbéfamc& nkoFe waihe ;ﬁﬂ}ohmtgmdditlﬁiwn cal

shifts on the he carb car bon, of . gl yci ne
(176, o ditprer Rnd e ekt it Do Rtafhel Bile RSk Bng g bRl T 0
by sol ll_(jyafii, agtio@afcbﬁ)ﬁlmﬁzﬁ?ﬁwsﬁn? ﬁﬁﬁhﬂg&tcﬂﬁpﬁﬁ Iﬁflrloij)&ﬁlcl})ab;plf:};t paﬁf) 1EbUpRIR; a?g 54. I6
ppm apl.e m.ca I an el ativ ntensi t or orm
P age Bh AL e CrendsRo gt et Vatetas OB SRR: fafa et ARG ool ¢

of tel Caﬂ@ﬁ:ﬁm hyp%rredmmgptaﬁhma %ﬂo&ys@%*cﬁm&é artt@draxamlwxmrd;ae mpectra peaks

of 126.1 ppm 54 gm and ggl - Chenjcal Shift and
Rel at véolpﬁpfé@népttfiﬂs Srin mee,a%wemm éli"é&ﬁélﬁ‘é?ﬂmlbdftna Plifit PotdE8Mdm 10hydr at e)

WO 2010/ ?Q%?%@d%gggé&ﬂ&@% skin diseaagﬂene%F%ElﬁlE' eiando0s FURss, sRig pot assi um

salt of fei cagepant is characterized by sol state carbon-13 NMR spectra
peaks offose@uengshifd sghamy; pnignd ifBmmasmbogdiaiieasepigitabln épiveldyndpnet and

Rel ative e
S010f 005 HNECT fkr k8 6‘?&8%?@%&9?%@%%*%&%9%3*?@?2‘5’3‘?% SRR ep D

Pot assi UM [REfomEr @oprdiangegh e acute of }PTQPhYmﬁtlm’fm@ﬁ of H@ﬁdé@abmgéﬂmemg@m@ by

Kai sgr %C&gﬂer@é 5C%§n; Inc. with an insertion probe. 5Sanple condition:
sol i ers w t " pretreatnent. Sanpling node: each spectrum was

co | ecten (9 S seeonfs, oL Sapone 00 cerumlat on Table 2 - Wi

amorphous form thereof), administered will be dependent upon the age, health, and weight of the
recipient, kind of concurrent treatment, if any, the frequency of treatment, and the nature of the
effect desired. The formulations of the present invention can contain a quantity of the potassium

20 salt of telcagepant (or the hydrate or ethanolate thereof, or an amorphous form thereof),
according to this invention in an amount effective to treat the condition, disorder or disease of the
subject being treated. One of ordinary skill in the art will appreciate that a method of
administering pharmaceutically effective amounts of the potassium salt of telcagepant (or the
hydrate or ethanolate thereof (Form I or Form II, or mixtures thereof), or an amorphous form

25  thereof}, to a patient in need thereof can be determined empirically, or by standards currently
recognized in the medical arts. It will be understood that, when administered to, for example, a
human patient, the total daily dosage of the agents of the formulations of the present invention

will be decided within the scope of sound medical judgment by the attending physician.

The dosages of the invention are described according to the amount of available
30 telcagepant as the active ingredient, in its neutral form as N-[(3R,65)-6-(2,3-difluorophenyl)-2-
0x0-1-(2,2,2-trifluoroethyhazepan-3-yl}-4-(2-ox0-2,3-dihydro-1 H-imidazo[4,5-b] pyridin-1-
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Raman Peaks (cm 1) Et hanl ate Form 646. 3, 707.4, 761.5, 832,9, 1063. 3,
1365.5, 1402.0, 1445.7, 1455.3 | Hydr at e

WO 2010/002763 PCT/US2009/049009

ylypiperidine-I-carboxamide. As is understood by the skilled artisan, the amount of active
ingredient is calculated according to a conversion factor, calculated based on the form of
telcagepant used in the formulation the potassium salt ethanolate, the potassium salt hydrate, the
potassium salt amorphous), and other elements such as the assay and purity ( amounts of water,
5  ethanol, solvents or other impurities) of the manufactured lot. An exemplary conversion factor
for the ethanolate is 1.1494 g ethanolate is equal to 1.0 g active ingredient (or the neutral form).
An exemplary conversion factor for the hydrate is 1.157 g hydrate is equal to 1.0 g active
ingredient (or the neutral form). An exemplary conversion factor for the amorphous form is

1.067 g amorphous form is equal to 1.0 g active ingredient (or the neutral form).

10 Thus, a 100 mg unit dose formulation will include 115.2 mg ethanolate (if
telcagepant is in the form of the ethanolate of the potassium salt), 115.7 mg hydrate (if
telcagepant is in the form of the hydrate of the potassium salt), or 106.7 mg amorphous (if

telcagepant is in the amorphous form of the potassium salt).

In the treatment, prevention, control, amelioration, or reduction of risk of

15 conditions which require antagonism of CGRP receptor activity an appropriate dosage level will
generally be about 0.01 to 500 mg of the telcagepant active ingredient, per kg patient body
weight per day which can be administered in single or multiple doses. A suitable dosage level
may be about 0.01 to 250 mg/kg per day, about 0.05 to 100 mg/kg per day, or about 0.1 to 50
mg/kg per day. The telcagepant active ingredient (in the form of the potassium salt hydrate,

20  ethanolate or amorphous form) may be administered on a regimen of 1 to 4 times per day, or may
be administered once or twice per day. This dosage regimen may be adjusted fo provide the

optimal therapeutic response.

The amount of telcagepant active ingredient may be combined with the carrier
materials to produce a single dosage form will vary depending upon the host treated and the
25  particular mode of administration. For example, a formulation intended for the oral
administration to humans may conveniently contain from about 0.005 mg to about 2.5 g of
telcagepant, compounded with an appropriate and convenient amount of carrier material. Unit
dosage forms will generally contain between from about 0.005 mg to about 1000 mg of
telcagepant, typically 0.005 mg, 0.01 mg, 0.05 mg, 0.25 mg, 1 mg, 5 mg, 25 mg, 50mg, 100 mg,
30 150 mg, 200 mg, 250 mg, 300 mg, 350 mg, 400 mg, 500 mg, 600 mg, 800 mg or 1000 mg,
administered once, twice or three times a day. Preferred unit dosage forms are from 100 to 200
mg, or from 250 mg to 350 mg.
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any particular patient will depend upon a variety of factors: the type and degree of the cellular

response to be achieved; activity of the specific agent used; the specific agents used, the age,

body weight, general health, gender and diet of the patient; the time of administration, route of

5 administration, and rate of excretion of the agent; the duration of the treatment; drugs used in

combination or coincidental with the specific agent; and like factors well known in the medical

arts. For example, it is well within the skill of the art to start doses of telcagepant at levels lower

than those required to achieve the desired therapeutic effect and to gradually increase the dosages

until the desired effect is achieved.
10 Combination Therapies with the Formulation of the Invention

The formulations of the invention may be used in conjunction with an anti-inflammatory
or analgesic agent or an anti-migraine agent, such as an ergotamine or S—HT; agonists, especially
a 5-HT;p/1p agonist, for example sumatriptan, naratriptan, zolmitriptan, eletriptan, almotriptan,
frovatriptan, donitriptan, and rizatriptan; a cyclooxygenase inhibitor, such as a selective

15 cyclooxygenase-2 inhibitor, for example rofecoxib, etoricoxib, celecoxib, valdecoxib or
paracoxib; a non-steroidal anti-inflammatory agent or a cytokine-suppressing anti-inflammatory
agent, for example with a compound such as aspirin, ibuprofen, ketoprofen, fenoprofen,
naproxen, indomethacin, sulindac, meloxicam, piroxicam, tenoxicam, lornoxicam, ketorolac,
etodolac, mefenamic acid, meclofenamic acid, flufenamic acid, tolfenamic acid, diclofenac,

20 oxaprozin, apazone, nimesulide, nabumetone, tenidap, etanercept, tolmetin, phenylbutazone,
oxyphenbutazone, diflunisal, salsalate, olsalazine or sulfasalazine and the like, or a steroidal
analgesic, Similarly, the instant compounds may be administered with a pain reliever such as
acetaminophen, phenacetin, codeine, fentanyl, sufentanil, methadone, acetyl methadol,

buprenorphine or morphine.

25 Additionally, the formulations of the invention may be used in conjunction with an
interleukin inhibitor, such as an interleukin-1 inhibitor; an NK-1 receptor antagonist, for example
aprepitant; an NMDA antagonist; an NR2B antagonist; a bradykinin-1 receptor antagonist; an
adenosine Al receptor agonist; a sodium channel blocker, for example lamotrigine; an opiate
agonist such as levomethadyl acetate or methadyl acetate; a lipoxygenase inhibitor, such as an

30 inhibitor of 5-lipoxygenase; an alpha receptor antagonist, for example indoramin; an alpha

receptor agonist; a vanilloid receptor antagonist; an mGIuRS5 agonist, antagonist or potentiator; a
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1¢  dihydro-I-ergocryptine, dihydro-8-ergocryptine, ergotoxine, ergocornine, ergocristine,

ergocrypline, I-ergocryptine, O-ergocryptine, ergosine, ergostane, bromocriptine, or methysergide.

Additionally, the formulations of the invention may be used in conjunction with a beta-
adrenergic antagonist such as timolol, propanolol, atenolol, or nadolol, and the like; a MAO
inhibitor, for example phenelzine; a calcium channel blocker, for example flunarizine,

15  nimodipine, lomerizine, verapamil, nifedipine, prochlorperazine or gabapentin; neuroleptics such
as olanzapine and quetiapine; an anticonvulsant such as topiramate, zonisamide, tonabersat,
carabersat or divalproex sodium; an angiotensin II antagonist, for example losartan and
candesartan cilexetil; an angiotensin converting enzyme inhibitor such as lisinopril; or botulinum

toxin type A.

20 The formulations of the invention may be used in conjunction with a potentiator such as
caffeine, an H2-antagonist, simethicone, aluminum or magnesium hydroxide; a decongestant
such as phenylephrine, phenylpropanclamine, pseudoephedrine, oxymetazoline, epinephrine,
naphazoline, xylometazoline, propylhexedrine, or levo-desoxy-ephedrine; an antitussive such as
codeine, hydrocodone, caramiphen, carbetapentane, or dextromethorphan; a diuretic; a prokinetic

25  agent such as metoclopramide or domperidone, and a sedating or non-sedating antihistamine.

In a particularly preferred embodiment, the formulations of the invention are used in
conjunction with an anti-migraine agent, such as: an ergotamine; a 5-HT,; agonist, especially a 3-
HTs/1p agonist, in particular, sumatriptan, naratriptan, zolmitriptan, eletriptan, almotriptan,
frovatriptan, donitriptan and rizatriptan; and a cyclooxygenase inhibitor, such as a selective
30 cyclooxygenase-2 inhibitor, in particular, rofecoxib, etoricoxib, celecoxib, meloxicam,

valdecoxib or paracoxib.
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The above combinations include formulations of the invention not only with one
other active compound, but also with two or more other active compounds. Likewise,
formulations of the invention may be used in combination with other drugs that are used in the
prevention, treatment, control, amelioration, or reduction of risk of the diseases or conditions for
which compounds of the present invention are useful. Such other drugs may be administered, by
a route and in an amount commonly used therefor, contemporaneously or sequentially with a

compound of the present invention.

In such combinations the formulation of the present invention and other active
agents may be administered separately or in conjunction. In addition, the administration of one
element may be prior to, concurrent to, or subsequent to the administration of other agent(s), and
via the same or different routes of administration.

Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although any methods and materials similar or equivalent to those described herein can
also be used in the practice or testing of the present invention, the preferred methods and
materials are now described. All publications mentioned herein are incorporated herein by
reference to disclose and describe the methods and/or materials in connection with which the
publications are cited,

"Optional” or "optionally” means that the subsequently described event,
circumstance, feature, or element may, but need not, occur, and that the description includes
instances where the event or circumstance occurs and instances in which it does not.

I must be noted that as used herein and in the appended claims, the singular forms
"a," "and," and "the" include plural referents unless the context clearly dictates otherwise. It is
further noted that the claims may be drafted to exclude any optional element. As such, this
statement is intended to serve as antecedent basis for use of such exclusive terminology as
"solely,” "only" and the like in connection with the recitation of claim elements, or use of a

"negative” limitation.

Before the present invention is further described, it is to be understood that this
invention is not limited to particular embodiments described, as such may, of course, vary. It is
also to be understood that the terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to be limiting, since the scope of the present invention

will be limited only by the appended claims.
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Examples

Example 1 — Amorphous Form of Telcagepant Potassium

A sample of the potassium salt ethanolate of telcagepant was dissolved in methanol at 12 weight
%. The solution was spray dried in SD-Micro, manufactured by Niro A/S, of Denmark, at the
5 following conditions:

Processing gas rate at 30 kg/hr
Atomization rate at 2 kg/hr
Feed rate at 15 mL/min
Inlet temperature: 136 °C

10 Outlet temperature: 65°C.

The resulting powder was measured by x-ray powder diffraction spectra, using X'pert X-
ray diffractometer, manufactured by Philips, Inc. The diffraction angle was run from 4 to 40°. A
single amorphous formation was indicated by the profile of a broad halo.

Photographs of the resulting powder are shown in Figures 1A (100 um scale bar) and 1B
15 (20 pm scale bar).

The resulting powder was characterized as having a mean particle size of 7 pm. 95% of
the powder had a particle size of less than 18 pm, and 10% had a particle size of less than 2 pm.
The density of the powder was measured "loose" at 0.11 g/em’, and "tapped" at 0.18 g/cm”.

Carr's density was measured at 39%, and the Hausner ratio was 1.64. The surface area
20 was 1.5m%/g.

Water content at 25°C/75% relative humidity was determined to be 18%.

Example 2 - Precipitation Method of the Telcagepant Potassium Amorphous Form

25 A concentrated stream of the potassium salt of telcagepant is prepared in ethyl
acetate or other good solvent (¢.g, THF), in the range: 40-300 mg/ml. Water may be added to the
concentrated M solution such that the water content is between 0-2 wit%. The water aids the
formation of three dimensional particles that are easily filtered. Amorphous potassium salt of
telcagepant is then precipitated with an "impinging jet" technique by contacting the concentrated
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stream with heptane or other anti-solvent {(e.g. cyclohexane) in a ratio of 1 volume of
concentrated batch to 2 or more volumes of heptane using an impinging jet contacting apparatus.
In this apparatus, the concentrated stream is continuously fed with a syringe pump into small
volume, and at the same time the anti-solvent is added to this volume with a syringe pump. The

S product precipitates after the streams are contacted and the resulting product shurry is collected in
a collection flask. In this way the apparatus appears as a "T" shape with inlets for the batch and
heptane, and an outlet for the product slury.  The slurry is filtered and washed with heptane.
The product is then dried in a vacuum oven at 40-50°C.

Photographs of a powder produced by the process of Example 2 is shown in Figure 2A
10 (300 um scale bar) and 2B (50 pm scale bar).

The resulting powder was characterized as having a mean particle size of 99 um. 95% of
the powder had a particle size of less 296 pm, and 10% had a particle size of less than 11 um.
The density of the powder was measured "loose” at 0.24 g/em’, and "tapped” at 0.33 g/em”.

Carr's density was measured at 27%, and the Hausner ratio was 1.38. The surface area
15 was 80.6 m*/g.

Water content at 25°C/75% relative humidity was determined 1o be about 18%.

Example 3 — X-ray Powder Diffraction Studies of Telcagepant Potassium Forms
X-ray powder diffraction studies are widely used to characterize molecular

20 structures, crystallinity, and polymorphism. The X-ray powder diffraction patierns of the
potassium salt ethanolate Form I and Form 1, and potassium salt hydrate were generated on a
Philips Analytical X’Pert PRO X-ray Diffraction System with PW3040/60 console. A
PW3373/00 ceramic Cu LEF X-ray tube K-Alpha radiation was used as the source.

Figure 3 shows the X-ray powder diffraction pattern of the potassium salt ethanolate Form I. The

25  potassium salt ethanolate Form [ exhibited characteristic diffraction peaks corresponding to d-
spacings of 8.27, 4.01, and 3.32 angstroms. The potassium salt ethanolate Form I was further
characterized by the d-spacings of 16.52, 7.55, and 7.02 angstroms. The potassium salt
ethanolate Form I was even further characterized by the d-spacings of 5.52, 5.08, and 4.63
angstroms.

30 Figure 4 shows the X-ray powder diffraction pattern of the potassium salt
ethanolate Form II. The potassium salt ethanolate Form Il exhibited characteristic diffraction
peaks corresponding to d-spacings of 11.62, 7.80, and 4.92 angstroms. The potassium salt
ethanolate Form II was further characterized by the d-spacings of 4.55, 4.31, and 4.11 angstroms.
The potassium salt ethanolate Form I was even further characterized by the d-spacings of 3.85,

35  3.55 and 2.88 angstroms.
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Figure 5 shows the X-ray powder diffraction pattern of the potassium salt hydrate.
The potassium salt hydrate exhibited characteristic diffraction peaks corresponding to d-spacings
of 16.96, 8.50, and 4.26 angstroms. The potassium salt hydrate was further characterized by the
d-spacings of 7.41, 6.88, and 3.79 angstroms. The potassium salt hydrate was even further
5  characterized by the d-spacings of 5.00, 3.41 and 3.06 angstroms.

Example 4 - Modulated DSC Studies of Telcagepant Potassium Amorphous Form
Modulated DSC data were acquired using a TA Instruments DSC Q1060. MDSC
uses a sinusoidal or modulated change in the heating rate instead of a single linear heating rate,
10 as used in the traditional DSC. This allows the heat flow to be separated into reversing and
nonreversing components. The glass transition of amorphous material is detected in the reversing
heat flow curve as a change in the baseline, due to a change of the heat capacity of the sample.
Between 2 and 6 mg of sample of telcagepant amorphous potassium salt was
weighed into an open pan. This pan was covered with a lid, but not crimped, to allow for any
15 adsorbed moisture to be removed. The pan was placed in the sample position in the calorimeter
cell. An empty pan was placed in the reference position. The calorimeter cell was closed and a
flow of nitrogen was passed through the cell. The heating program was set to heat the sample at a
heating rate of 2 °C/min with a modulation period of 60 seconds and modulation amplitude of
0.5 °C. When the run was completed, the data were analyzed using the DSC analysis program
20 in the system software.
Figure 6 is a modulated DSC curve of the amorphous potassium salt. The heat
capacity change observed in the reversing heat flow curve with a midpoint temperature of 189,00

°C corresponds to the glass transition of amorphous potassium salt.

25  Example 5 — Solid State C13 NMR Spectra of Telcagepant Potassium Forms

In addition to the X-ray powder diffraction patterns described above, telcagepant
potassium ethanolate was further characterized by solid-state carbon-13 nuclear magnetic
resonance (NMR) spectra. The solid-state carbon-13 NMR spectra were obtained on a Bruker
DSX 400WB NMR system using a Bruker 4 mm H/X CPMAS probe. The carbon-13 NMR

30  spectra utilized proton/carbon-13 cross-polarization magic-angle spinning with variable-
amplitude cross polarization, total sideband suppression, and TPPM decoupling at 100kHz. The
samples were spun at 10.0 kHz, and a total of 512 scans were collected with a recycle delay of 90
seconds. A line broadening of 10 Hz was applied to the spectra before FT was performed.
Chemical shifts are reported on the TMS scale using the carbonyl carbon of glycine (176.03

35  p.p.m.) as a secondary reference,

Form I is characterized by solid-state carbon-13 NMR spectra peaks of 109.1 ppm, 55.8
ppm and 54.6 ppm.
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Table 2A - Chemical Shift and Relative Intensity for Figure 7 (Form I telcagepant potassium

ethanolate)
109.1 100
55.8 93
54.6 90
126.4 83
36.3 83
45.0 83
47.9 82
31.9 77
134.0 68
124.7 58
26.8 53
15.7 52

The hydrate of the potassium salt of telcagepant is characterized by solid-state carbon-13
NMR spectra peaks of 126.1 ppm, 54.4 ppm and 36.6 ppm.

Table 2B -Chemical Shift and Relative Intensity for Figure 8 (telcagepant potassium potassium
10 hydrate)

126.1 100
54.4 88
36.6 86
447 72
165.5 66
49.3 64
275 57
157.2 52
133.8 47
135.9 47
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477 45
29,5 44
111.4 42
30.8 41
158.4 39
175.4 39
120.7 39
324 37
1155 36
26.2 36
41.3 35
154.3 33

The amorphous form of the potassium salt of telcagepant is characterized by solid-state
carbon-13 NMR spectra peaks of 126.0 ppm, 53.7 ppm and 29.1 ppm.

5  Table 2C -Chemical Shift and Relative Intensity for Figure 9 (amorphous telcagepant potassium)
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Example 6 - Raman Spectra of Telcagepant Potassium Forms

Conditions:

Instrumentation: HoloLab Series 5000 by Kaiser Optical Systems, Inc. with an insertion probe.
Sample condition: solid powders without pretreatment.

Sampling mode: each spectrum was collected with 5 seconds of exposure and 5 accumulation

Table 3 - Main Raman spectral peaks of telcagepant potassium forms:

Crystal Form o | Raman Peaks (cm )

Ethanolate Form | 646.3,707.4, 761.5, 832.9, 1063.3, 1365.5, 1402.0, 1445.7, 1455.3
I

Hydrate 646.8, 707.0, 753.7, 832.7, 1064.7, 1364.3, 1403.0, 1441.0

Amorphous 646.8, 706.8, 752.3, 832.4, 1063.6, 1365.2, 1437.6

The spectra are depicted in Figures 10 (telcagepant potassium ethanolate Form I}, 11

(hydrate) and 12 (amorphous form).
Example 7 - Relative Stability of Telcagepant Potassium Ethanolate Form I and Form II

Slurry experiments were performed at 5°C and 40 °C, adding equal amounts of Form I
and Form I to ethanol. The XPRD of the solids recovered from the slurry experiments showed
form conversion to Form I, suggesting that Form ] is the more stable form in the temperature

range of 5°C and 40 °C.

Example 8 — Exemplary Manufacture of a Tablet
The formulations of the invention may be prepared by a dry granulation method.

The tablet manufacturing process is the same for all proposed formulations and drug substance
forms. As indicated in the manufacturing process flow diagram shown below, a suitable process

according to the invention consists of the following steps:

1. Telcagepant Potassium, Arginine, Mannitol, Poloxamer 407, Silicon Dioxide, and

Crospovidone are co-sieved.

2. The sieved material is blended in a suitable blender for about 10 minutes and then

lubricated with % of batch quantity of Magnesium Stearate.

3. The powder mix is dry granulated using a roller compactor.
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4, The resulting compacted granulation is milled.
5. The milled granulation is lubricated with the remaining Magnesium Stearate.
6. The lubricated material is compressed into tablets,

7. The tablets are coated with the white film coating suspension, comprised of Purified
5 Water and OPADRY® White, Brown or other colors.

Example 9 — Exemplary Formulations of the Potassium Salt of Telcagepant

Exemplary tablet formulations of the potassium salt of telcagepant are shown below in
Tables 4A (Form [ ethanolate), 4B (hydrate} and 4C (amorphous form).

10  Table 4A- Tablet Formulations of Form I Telcagepant Potassium Ethanolate

| COMPENDIAL | FUNCTION | UNITS
TESTING - | oot s

Telcagepant - Active 345.60 345.60 345.60
Potassium Ingredient

Ethanolate Form |

Poloxamer 407 NF Surfactant 60,99 34.56 34.56
Argining USP Basifying Agent | 243,95 172.80 103.68
Mannitol USP/NF Filler 119.94 101.95 171.67
Crospovidone NF Disintegrant 28.46 24.19 24.19
Siticone Dioxide NF Glidant 4.07 3.46 3.46
Magnesium Stearate | NF Lubricant 5.08 432 432

(intragranular)

Magnesiom Stearate | NF Lubricant 5.08 4.32 432
{extragranular)

TOTAL CORE 813.18 691.20 691.20
WEIGHT
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An open-| abel, random zed, 6-period crossover study was conducted to
determ ne the conparative bioavailability of six fornulations of

t el cagepawo,20deTe3St ered as single oral 5doses to 36 healrtusgooemimwoand
femal e subjects. The six fornulations included five solid dosage

formul ations (Table 5), and an oral soft elastic liquid filled capsule
(A). Three of the solid dosage fornms contai ned Form | tel cagepant

pot assi um anot her contai ned the tel cagepant potassium hydrat e, and the
fifth dontarned the anor phous formof tellcagepant potassium | The
f or mul atFiloheOAlr e described bel gw i n Table| 5. 710 Tabl e 5.~ Solid- Dosace
For mul atdoepsnbyraMeijght Percent |of Potassium Salt of| Tel cagepant | ngredi ent s

| 1 - J.-Ethanlate lof Potassium Salt of Telcagepant—(Fermt+)42-50%50. 00%
0, i Q o)
50. 00%| . Hiudrate ofl Potassium Salt -of Tel caggpant |,,50. 00% | Ampr phous
Film Coat Blend
WATER Usp Sotvent N/A N/A N/A
THEORETICAL 838 mg 712 mg 712mg
COATED
WEIGHT

Table 4B - Tablet Formulation of Hydrate of Potassium Salt

STRENGTH-. ;

CORE .| COMPENDIAL | FUNCTION - —
'COMPONENTS . | TESTING R 300‘“%

Telcagepant -- Active 347.1
Potassium Hydrate Ingredient

Poloxamer 407 NF Sufactant 34.71
Arginine USP Basifying Agent | 173.55
Mannitol USP/NF Filler 102.39
Crospovidone NF Disintegrant 24.30
Silicone Dioxide NF Glidant 3.47
Magnesium Stearate | NF Lubricant 4.34

(intragranular)

Magnesium Stearate | NF Lubricant 4.34
{extragranular)

TOTAL CORE 694.20
WEIGHT
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Form of Potassium Salt of Tel cagepant 50. 00% Pol oxaner 407 7.50% 5. 00%
5.00% 5. 00% 5. 00% Ar gi ni ne 30. 00% 25, 00% 15. 00% 25. 00% 25. 00% O her
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2010/ 002763PCT/ US2009/ 049009

OPADRY 1 White Film Coat 20.83
Film Coat Blend

WATER USp Solvent N/A
THEORETICAL 715 mg
COATEDR

WEIGHT

Table 4C - Tablet Formulations of Amorphous Form of Potassium Salt

| COMPENDIAL

'COMPONENTS ' { TESTING

Telcagepant -- Active 320.10
Potassium Ingredient

Amorphous Form

Poloxamer 407 NF Sufactant 32.0%
Arginine USP Basifying Agent | 160.05
Mannitol USP/NF Filler 94.43
Crospovidone NF Disintegrant 2241
Silicone Dioxide NF Glidant 3.20
Magnesium Stearate | NF Lubricant 4.00
(intragranular)

Magnesium Stearate | NF Lubricant 4.00

{extragranular)

TOTAL CORE 640.20

-32.



The "ot her excipients"” included in the fornul ati ons were nmagnesi um

st ear at

e, erospovid

one, silicon

e di oxi de,

manni t ol

Al so i nclwoedioa2teBe study was a liquid filled oral

formul ati on,

Cr enmoph

or

Water 4.72%

Cl, which conprised the follow ng ingredients:
pot assium salt ethanol ate 28. 56% PEG 400 23. 36% Propyl ene d ycol
EL 18. 09% Pol ysorbate 80 18. 09% But yl at ed hydr oxyl
After an overnight 8-hour fast,

receive
with 24

q @ singre 3
OVHEHSf “wat e

0~y _or al
r. \Water was

ose of T oO
restrlcte

the 6 fa
d 1 _hour p

and coati ng.

sof ecelmstmosmapsul e
Tel cagepant
7.14%

t ol uene 0, 04%
each subj ect
rmul ati ons, adm ni stered
rior to and after drug

adm ni g
15r andg
treat ne

f'rati-onand

2804t cor dj.
rﬁomNEﬂ@s ey

the. orde"

5 separated

by a nlnlm

-;isubjects
rated al'l o

Jnlwashout

recei ved each dose was
cati on schedul e. Each
of 5 days.

The sh
adm ni s
apprecia
capsul e

pe—-of—the—Tre

td!ﬁ\‘iﬂR@W}% a

ably differe
‘Wﬁﬁﬁﬂﬁ?mﬁ3)

ety pl astra—C
singl e dose
nt fromthat
Profiles f

necentratio
f dole te
f or Formnu
romeach f

=t e pr
cagepant
ation Cl,
rmulation

ofile foll owi ng

f or mul ati on was not
the oral liquid filled

absor ptji
at | eas

i on (nedian
tWATHY - expon

Tax < 1.5 hr
enti al decli

), wWith sit

nevtH t el calép

nlar Tn,"

;1 ant pl

20suggest rapid
across fornul ati ons and
asm concentration

post - pe
(Figure
stati st
fol | ow

ak wth a si
TEEPRETICAL

| &Mrepnal ysi
n@Egﬁginitio

m | ar appar €

Tabl es
s of various
hs are rel ev

nt term na
6A- 6G bel
phar macoki
ant :

hal f-1if
W pr esent
netic dat

e across formul ati ons
s the results of the
a fromthe study. The

10

Example 10;: Comparative Study of Formulations of Telcagepant

An open-label, randomized, 6-period crossover study was conducted to determine

the comparative bioavailability of six formulations of telcagepant, administered as single oral

doses to 36 healthy male and female subjects. The six formulations included five solid dosage

formulations (Table 5), and an oral soft elastic liquid filled capsule (C1). Three of the solid

dosage forms contained Form I telcagepant potassium, another contained the telcagepant

potassium hydrate, and the fifth contained the amorphous form of telcagepant potassium.

The formulations are described below in Table 5.

Table 5 - Solid Dosage Formulations by Weight Percent of Potassium Salt of Telcagepant

Ethanolate of
Potasstum Salt
of Telcagepant
(Form Iy

42.

50%

$0.00%

50.00%

Hydrate of
Potassium Salt
of Telcagepant

50.00%

Amorphous
Form of
Potassium Sait
of Telcagepant

50.00%

Poloxamer 447

7.50%

5.00%

5.00%

5.00%

5.00%

Arginine

30.

00%

25.00%

13.00%

25.00%

25.00%

Other
Excipients

20

00%

20.60%

30.00%

20.60%

20.00%
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25GM - geonetric nmean GVR vs. C = geonetric nean ratio vs. O HM =

har noni ¢ nean %V = % coefficient of variation 90% C = 90% confi dence

i nt erval WOAW®O/0275Be "AUC, " or "Area under the Curve," iPsTAS@®A®UWINRY Of t he
pl asma concentration of the drug over tine, and is a neasure of drug
exposure. Measurenent of AIX is well known to those skilled in the art of
formulation. Chmax = Crnax is a neasure of the highest plasma drug
concentration observed. WD 2010/ 002763PCT/ US2009/ 049009 Tnax = Tnax is the
time when Crax i SThd Tosier e:@@géred included in the formubdaibfis Wwirf enagnebhen gesrated of tine
required for.éhe Concegir%tion or agnuat of drug in the body to be reduced
by one- [fEspovidone, silicone dioxide, mannyiplpnf CIEanati ons of these terms can be

found in Goodman And ifdlldeam the sthiewrPhequhsnddoghicatt cRaisd Gipafle foariapaiit i cs,
pp. 18-19, 1790-1791 5(11th ed. . 2006), Table 6C - AL1Q0.4hr (ptMhr) WD

2010/ 00376 3PICT UBPBYY s40 00 6 TW L5 0. 61, (0.81, (0.81, (0.55, 1.07)
(0. 64, 1.19) Telcagepant potassium salf ethanolate 28.56%
PEG 400 23.36%
Propylene Glycol 7.14%
Cremophor EL 18.09%
Polysorbate 80 18.09%
i0 Butylated hydroxyl toluene 0.04%
Water 4.72%

After an overnight 8-hour fast, each subject received a single 300-mg oral dose of
I of the 6 formulations, administered with 240 mL of water. Water was restricted 1 hour prior to
and after drug administration and the order in which the subjects received each dose was

I5  randomized according to a computer generated allocation schedule. Each treatment period was
separated by a minimum washout of 5 days.

The shape of the mean plasma concentration-time profile following administration
of a single dose of the telcagepant formulation was not appreciably different from that for
Formulation C;, the oral liquid filled capsule (Figure 13). Profiles from each formulation

20 suggest rapid absorption (median Tyay < 1.5 hr), with similar Ty across formulations and at
least a bi-exponential decline in telcagepant plasma concentration post-peak with a similar
apparent terminal half-life across formulations (Figure 13).

Tables 6A-6G below presents the results of the statistical analysis of various

pharmacokinetic data from the study. The following definitions are relevant:
25 GM = geometric mean

GMR vs. C1 = geometric mean ratio vs. Cl

HM = harmonic mean

%CV =% coeflicient of variation

90% C1 = 90% confidence interval

30 AUC = The "AUC," or "Area under the Curve,” is a measure of the plasma
concentration of the drug over time, and is a measure of drug exposure. Measurement of AUC is
well known to those skilled in the art of formulation.

Cmax = Cmax is a measure of the highest plasma drug concentration observed.

234 .



1.57) 1.57) 1.25) Table 6D - AUCO.21" (pM hr) Value .:ornilalion.
GM 3.50 3.39 4.25 4.03 2.13 ( 82) 3.50 (% CV) (76) (272)

WO 2010/002763 PCT/US2009/049009

Tmax = Tmax is the time when Cmax is first reached

Half-life = The period of time required for the concentration or amount of drug in
the body to be reduced by one-half.

Further explanations of these terms can be found in Geodman and Gilman's The

5 Pharmacological Basis of Therapeutics, pp. 18-19, 1790-1791 (1 1" ed. 2006).

Tables 6A-G - Summary of Pharmacokinetic Results Following Single-Dose Administration of
Six Formulations of Telcagepant
Table 6A — Measure of AUCq. (uM hr)

GM 1315 | 1079  |1449 | 14.96 11.09 (131) 11.57
% CV) | 49) | (369) (45) (40) (380)
GMR vs. | N/A | 0.82 .10 1.14 0.84 0.88
C
10
Table 6B - Cax (UM)
aM 356 1313 414 (45) [4.07(30) | 2.87 (124) 318
©%CV) | @46) | (248) (249)
GMR vs, 0.88 1.16 .14 081 0.89
(OF
Table 6C - AUCq.4p (}J,M hr}
15

1672 | 8.89(46) | 890 (41) | 6.07 (1269
cV) 48y | G12) (319)
GMR vs. 0.85 113 113 0.77 0.90
G
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(102) (111) (272) GWRvs. 0.97 1.22 1.15 0.61 1.00 90% Cl  0.67, (0. 84,
(0.79, (0.42, 0.89) (0.69, 1.41) 1.76) 1.67) 1.45)

WO 2010/002763 PCT/US2009/049009
90% CI (0.61, (0.81, {0.81, (0.55, 1.07) (0.64,
1.19) 1.57) 1.57) 1.25)

Table 6D - AUCo-ghr (}.LM hl‘)

2.13 (182)
cevy |76 @1 |amny a1 272)
GMR vs, 0.97 122 115 0.61 1.00
G
90% C1 067 (084  [(0.79, | (042,089 (0.69,
1.41) 1.76) 1.67) 1.45)

5 Table 6E - AUCq.qmax (KM hr)

Value .~ | Formulation SO ey o

GM % [ 202 235 1235064 124765 | 181367 249

cvy ©3) | @16 (254)

GMR vs, 13 116 12 0.89 73

G

50% CI 088 92, |09, |71, 1.13) 0.97,
142) |14 | 159 1.57)

Table 6F - Tiax (hr)

Value . | Formulation L N

Median [ 138 1.2 125 125|150 1150

Min, 06| T00, 1067, 067, 100,400 0.67,4.00

Max 300 |3.00 4.00 4.00

Med. 013 003 000 RE i
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5Tabl e 6E - AUCO4,,,", (i,LMhr) Table 6F - T,"ax (hr) Value Fornul ation

F Median 1.38 1.25 1.25 1.25 1,50 1.50 Mn, Max 1.00, 3.00 1.00, 3.00
0.67, 4.0802010/002763 PCT/US2009/049009
Diff vs.
Cy
90% CI (-0.25, (-0.25, (-0.29, (0.00, 0.75) (-0.25,
0.13) 0.13) 0.25) 0.25)

Table 6G — Half-life (hr)

Vallie

T Formulation.

HM |53  |53(14) |58(22) (5725 16028 55(1.9)
(Pseudo 2.2)
SD)

5 There were no statistically significant differences in Ty, between the test

formulations and the reference liquid filled capsule.

Example 11 — Comparison of Formulation of Telcagepant Potassium Ethanolate and
Telcagepant Potassium Hydrate

10 Admimstration of telcagepant formulation C1 (described above), liquid filled
capsule (300 and 600 mg) resulted in 2-hour pain freedom and pain relief counts that were
superior to placebo in a Phase 1l study. Administration of telcagepant formulation C1 (150 mg
and 300 mg) resuited in 2-hour pain freedom and pain relief counts that were superior to placebo
in a Phase III study.

15 A solid formulation of the ethanolate salt of telcagepant, formulation G1, was
compared to CI in this stady. This study directly compared the pharmacokinetic profiles of 280
mg telcagepant ethanolate salt (Formulation G1 tablet, a slightly modified Formulation G tablet)

to 280 mg telcagepant hydrate (Formulation I tablet) in a randomized, cross-over fashion.

20
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0.67, 4.00 1.00, 4.00 0.67, 4.00 Med. -0.13 -0.13 0.00 0.38 WO

2010/ 002763PCT/ US2009/ 049009 Table 6G - Half-life (hr) 5There were no

stati sti cabl2giogiogredf i cant differences in Tm between thecrastoobousond ati ons
and the reference liquid filled capsule. Exanple 11 - Conpari son of
Formul ati on of Tel cagepant Potassi um Et hanol ate and Tel cagepant Pot assi um
Hydrate 10Adm ni stration of tel cagepant formulation C | (described above),
liquid filled capsule (300 and 600 ng) resulted in 2-hour pain freedom and
pai n relfagle TOWRIS pdiednt DEJEpSHRF Fomildiopd @tefd! i N a Phase 11 study.

Adm ni stration of telcagepant formulation G (150 ng and 300 ng) resulted
in 2-hour paln freedon1and pain relief counts that were superior to placebo

in a PHEE i @Y :,pj{ﬁ;._l.-d | ation of the ethanolate salt of
t el cagepant. . ﬁ”lfé - i 2conpared to C in this study. This study
di rect |y 5ﬁﬁ@%pharTacokinet|e profiles of 280 ng tel cagepant
et hanol|af 8ogsgiym (Fornul ati on GL tablet, a slightly nodified Formul ati on G
t abl et)| Sab 0280 ny t el cagepant hydratie (Fornulation 1 tablet) in a
r andom |Zetbagepenis$- over fashion. 20 MD 2010/ 002763PCT/ US2009/ 049009 Tabl e
7- Wi gitfomehcent Descriptions of Fornulations G and | -
Hydrate of 50.00%
Potassium
Salt of
Telcagepant
Poloxamer 5.00% 5.00%
407
Arginine 25.00% 25.00%
Other 20.00% 20.00%
Excipients
An open-label, randomized, 2-period crossover study was conducted to evaluate
5 the biceguivalence of two formulations (formulations G1 and I) of telcagepant administered as

single oral doses to 36 healthy male and female subjects.
Each subject received each dose of telcagepant at the same time in both periods.

After an overnight 8-hour fast, each subject received either a single 280-mg oral dose of solid

dose Formulation G1 or a single 280-mg oral dose of solid dose Formulation I. These doses
10 were administered with 240 mL of water. Water was restricted 1 hour prior to and after drug
administration and the order in which the subjects receive each dose was randomized according
to a computer generated allocation schedule. Subjects had blood collected at predose and at
specified time points over 48 hours following drug administration in both periods for
pharmacokinetic measurements. Subjects were sequestered at the clinical research unit (CRU)
15 {for 24 hours post dose in both treatment periods for pharmacokinetic measurements. Subjects
may have been required to remain in the research unit up to 48 hours post-dose, at the discretion
of the investigator, There was a minimum washout of 5 days (~15 half-lives), between the
treatment periods. Safety and tolerability was assessed by careful questioning for adverse events,
ECGs, monitoring of vital signs, and laboratory safety assessments,
20

Results
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In gred ients G.- Ethanol ate of Potassium Salt of Tel cagepant (Form )
50.00% Hydrate of Potassium Salt of Tel cagepant 50, 00% Pol oxaner 407

5. 00% 5. Ov@28rogiozicne 25. 00% 25, 00% Ot her Exci pi ents 20. @0%UR20000%9009

An open-| abel, random zed, 2-period crossover study was conducted to

eval uat e 5t he bi oequi val ence of two fornulations (fornulations 01 and 1) of
t el cagepant admi nistered as single oral doses to 36 healthy male and fenal e
subj ect s. Each subject received each dose of telcagepant at the
same time in bot hThehuyeds thethtarpl@mavadentrglh-tBady@ufilefod de, twe dermubitibpe ct

received_either a sin 28 oral dose. of solid dose Faorpulation, @ or a
e O e o It R e e e S S
adm ni steled aWi-tkpoddiial Mclindin tWadp@pant YAkiBA cohadntixBsH %ds@ﬁ&d: 1 hour prior to
and after drug a mnlgtratlon and the order in whjc subj ects receive

each dose was rant®s 3 BESSREIBT BN qf&l@é*@@é%hff@%@ﬁ@}ﬂ&?@fawa?P%%d?@n

schegul gior %@Qbﬁﬁér%oﬁ@fhé@hﬁ@ﬁ‘o 1Rk €L Bfbiafbn Wi@@@ﬁﬁn@@dc%&p@@&ﬁidfdo&d time
poi nts over 48 hours | oW ng drug adm nistration'in both periods for

phar nmac drfmstipEnaivs e gromedic Bems) radq @%‘Fléﬂ%hé@‘ﬂ@ﬂi@é}%f e clinical
resear cRoMsbndifd¥9% confidence interval for AUCO-» and Cmax were 0.94 (0.88, 0.99) and 0.95

(0.83, 1.08), respectively,
The following definitions are relevant:
10 GM = geometric mean
MSE = mean square error
Y%CV =% coefficient of variation
90% CI = 90% confidence interval
AUC = The "AUC," or "Area under the Curve," is a measure of the plasma
15 concentration of the drug over time, and is a measure of drug exposure. Measurement of AUC is
well known to those skilled in the art of formulation.
Cmax = Cmax is a measure of the highest plasma drug concentration observed.
Tmax = Tmax is the time when Cmax is first reached
Half-life = The period of time required for the concentration or amount of drug in
20 the body to be reduced by one-half.

Table 8 - Summary of Pharmacokinetic Results Following Single-Dose Administration of

280 mg of Telcagepant Solid Dose
Form I Ethanolate (G1) Formulation and Hydrate Formulation (1) to Healthy Subjects

25

30
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Tel eageq%[]y@thi)d Dose.skoiom | Et hanol a2 (($1) FHornul ati on and |Hydrate

For mul atton (1) t0O at thy Subjects 25730 WiiTe the

i nventi on has been descrlbed and il

particul ar enbodi HERELG IRETEER has ey deseirbadiang!
that vard.ausl-2eapddhbROhereof, those skilled in the art will appreciate that various adaptations,

5
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strat.ed

@ivnuﬁ*?"tt%g ﬁlir’ te

ce to certain

WP ApPrEei at e

changes, modifications, substitutions, deletions, or additions of procedures and protocols may be

made without departing from the spirit and scope of the invention. For example, effective

dosages other than the particular dosages as set forth herein above may be applicable as a

consequence of variations in the responsiveness of the mammal being treated for any of the

indications with the compounds of the invention indicated above. Likewise, the specific

pharmacological responses observed may vary according to and depending upon the particular

active compounds selected or whether there are present pharmaceutical carriers, as well as the

type of formulation and mode of administration employed, and such expected variations or

differences in the results are contemplated in accordance with the objects and practices of the

present invention. It is intended, therefore, that the invention be defined by the scope of the

claims which follow and that such claims be interpreted as broadly as is reasonable.

~40 -



5changes, nodifications, substitutions, deletions, or additions of
procedures and protocols nmay be made wi thout departing fromthe spirit and
scope of wbeoiwmwersBi on. For exanpl e, effective dosages eCmars2akamonhe
particul ar dosages as set forth herein above may be applicable as a
consequence of variations in the responsiveness of the mammual being treated
for any of the indications with the conpounds of the invention indicated
above. Likew se, the specific 10pharnacol ogi cal responses observed may vary
accor di ngHira 8ol depanm: ng upon the particul ar active conpounds sel ected or
whet her there are present pharmaceutical carriers, as well as the type of
formul ation and node of adm nistration enployed, and such expected

vari ations or differengesid dbs&éﬁ;h&ﬁ;ﬁdbﬁtﬁsal&bﬁmﬂ&{&&ﬁﬁbﬁ&xﬁ@ | n accordance
with the objects and 1fzractl ces. of the pr%sent i nvent i s in e ded,

therefore, that tfleN-KRAGH béifyerprhdlnyxonslasrof woqw&aa@@err & whi ch

fol | gw angd_dhat 3-3mGdoCRinBaAR Fgnat di%qa&lr% a%id {@ﬁéﬁﬂﬁtlﬂhcﬁ WO
2010/ 0027%3PCT/’U82 08/ 049009 %AT}I)?I ﬁ%é@l 1. A sol :g%ggsage

phar nmacé a&faqreﬂwqmpéhere@ﬁOééwp@hﬁ@formthereof (1) N[(3R 65)-6-(2,3
-di fl uor ophenyl) - g% side; 68d 2, 2 -tri fluoroethyl)azepan-3

54- (2- oxo- 2, 3-di hydr o- 1H-|mdazo[4 - b] pyri di n-1-y1) pi peri di ne-1-ear boxam d
e potassium or tﬁéamé’m@@%&lw@lﬂmi@eﬁuﬁa‘ﬂﬁé{ eof, or an anorphous form

t her eof ; (2) arginine; and (3) a
pharnaceutically acceptabl e surfactant. 102. The solid dosage pharnaceuti cal
forni ation of clai m 1Thenebd dovagaplgimeasatidabiopmelsten ofi oirimtle whemowrrrgioie at

| east a 3. The solid
dosage g%glﬁe?reégeutﬁ (Q)lﬁatrrg%dgﬁggtﬁt lof/n@{ %lh@%ﬁhe fﬁrmué%lr%ri sing about 100 to
about 500 ngy of N-[(3R 63)-6- (2, 3-di fl uorophenyl) - 2- oxo- 1- (2, 2, 2-

15trifl uoroet hypagepanyg)ég#j 8%535(2)1?%2@?%}#%%@%“ o ('i"c}auE az% é%rgqribd%yri di n-

| -yl) pi peridi ne-1=" car dosage
phar mac edbbitcidl td ghoausE@tmhpof B4 (3R68)-64(2 6 tdailusophediyd)-Box&0ADLI2si Nng about 35 to

20085, Frpirer ety s ey Ta L b A SRS S st o

[ 4, 5- 13]cafhokifide pdtassitin).pi peri di ne-1 - car boxam de potassium 5, The solid
dosage pharmaceutical fornulation of any of clainms 1 to 4, wherein the
pharmaceutically acceptable surfactant is a nonionic surfactant.

4. The solid dosage pharmaceutical formulation of any of claims 1 to 3,
comprising about 35 to about 55% by weight of N-[(3R,685)-6-(2,3-difluorophenyl)-2-ox0-1-
20 (2,2,2-trifluorcethyhazepan-3-yl]-4-(2-0x0-2,3-dihydro-1H-imidazo{4,5-b]pyridin-1-

yhpiperidine-1-carboxamide potassium.

5. The solid dosage pharmaceutical formulation of any of claims 1 to 4,
wherein the pharmaceutically acceptable surfactant is a nonionic surfactant,
25
6. The solid dosage pharmaceutical formulation of claim 5 wherein the

nonioinic surfactant is a polyoxypropylene block copolymer.

7. The solid dosage pharmaceutical formulation of any of claims 1 to 6

30 wherein the surfactant is present in the amount of up to about 10% by weight of the formulation,

8. The solid dosage pharmaceutical formulation of any of claims 1 to 7,
which comprises N-[(3R,6S5)-6-(2,3-difluorophenyl}-2-oxo-~1-(2,2,2-trifluorcethylyazepan-3-yl]-4-

-4] -



25 6. The solid dosage pharmaceutical fornulation of claim5
wherein the nonioinic surfactant is a pol yoxypropyl ene bl ock copol yner,

7. The sovodothowame phar maceutical fornul ati on of any ofcaluakem/019009 6
30wherein the surfactant is present in the anmount of up to about 10% by
wei ght of the formnul ation, 8. The solid dosage pharnmaceutica
formul ation of any of clains 1 to 7, which conprises

N-f (3R, 6,5)-6-(2,3-di fl uorophenyl)-2-oxo-1-(2,2,2-trifluoroethyl)azepan-3-y
11-4- \(@02&39/ ARG IRCH 4320 3 |PARDOD-y])piperidine-1-carboxamide potassium

(2- oxo- q dro 1H i m dazo[ 4, 5- 11pyri di n-1-y1) pi peri di ne- 1- car boxam de
potaSS|§HW€? 8Mle Form L 9. The solid dosage pharmaceutica
formul ation of any of clains 1 to 7, 5which conprises

R 52 S RIS Ay e R >
- car fsoxaaml@lecomirm %E'P@J@B@Efﬁmﬁfﬁjh@ﬂy' ro- aﬁb 1The, 2&ﬁﬂu&o@!@ﬁm®m -yl]-4-

pharnaceutlcal to 7, ch conprises N
[ (3R 0) -(64303.3- fahydr@ |IHGW@W11) ﬁl%@cé-Yi)P’(pzﬂ@n?ltCﬁﬁbwawé? B‘é‘ﬁfﬁiﬂn) azepan- 3

-V ] - A-eilaB619% Fotm J- di hydro-1Him dazo [4,5-b]pyridin- 1 -yl)piperidine-
- car boxam de potassi um hydrat e. 11. The solid dosage

pharmaceutical fornulation of any of clains | to 7, which conprises

anmor phous N-[ (3R, 6§) - 612083 %sfagé’@ aﬂﬂgt%{wc]a foﬁmﬂé@or@af(aﬁz 8t daims 1 to 7

15tr|fluoroethyl)aze an- 3-y - 0X0- 2 dro-1H i m dazo[ 4, 5-b] pyri d
- 1-191) piipelr ¢oakipmigesiy- (éaﬁb“bﬁéhﬁdieﬂwmsw Yitrpxo-1-(2,2.2-trifluorocthdazathae- 3s§d] -#d

d f.

Ao, SIS Ge AATL LS O SR PR s .

-yl] -4-(2-0x0-2,3 20

chydro-1r T dazol s LN Mok NRalLRS Oirguw@ni’%ﬁ%ﬁ?e@%?ihémm

nor e of viii¢h donppisgs eaﬁm&opprw[aﬁdaﬁﬁ @. Spqhﬂuorophenyl) -2-0%x0-1 (2,‘[2.3‘2w The solid dosage

har cal fornul c er el spect.ra. of
RI— [ (lgé gtggllfgoitaylgzg:iap gg’éﬁ@’ﬁ?#? c@ly%;(& i azo[alg%]pyrﬁa n- yl)pl eridine-1-
- (2, 2, 2-dartokdrbide petbdiyin).azepan- 3- y11-
4-(2-oxo-2,3-dihydro-lH—inidazo[4,5-b]pyridin-I-yl)piperidine-l-carboxanide
pot assi um ct hanol ate Form | displays peaks (cm 1) of one or nore of 646. 3,
707.4, 761,5, 832 365.

0 14 55.3.3014. Th
Sol i d dosage’ phar Mceut nes o BRRPReTRRe G dorkitfatiof of Dty EhetidiRy '

[ (317, 63y gﬂ(@ @(@Bﬂlﬂmmbﬁyﬂﬂy@x@lé&%ﬁa&mﬂmeﬂzdiamnanﬁ@ﬂbé{%ymzépan 3-yl1-
4- gZZGOXQh Hiddo- @H?ﬁﬁdia%[l|5H:i]ﬁﬁidﬂﬂ?@[)ﬁ?é%chixé)%égﬂb%dé’ hsBiR egmsraﬂe Bl?%b]gxam de
otassi u e state cagrpbon- ectlr eakKs one

p oI e cg% tl%f lfl Sﬁ%?‘rfzp éngy % }S% Sé)ﬁf&ra:%aalés Qg'b)m: or gjgye of épppm, ?S.Epppm andp
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13. The solid dosage pharmaceutical formulation of claim 8, wherein the
25  Raman spectra of N-[(3R,6S5)-6-(2,3-difluorophenyl}-2-ox0~-1-(2,2,2-trifluoroethyl)azepan-3-vyi}-
4-(2-0x0-2,3-dihydro-1H-imidazo{4,5-blpyridin-1-yl)piperidine- 1 ~-carboxamide potassium
ethanolate Form 1 displays peaks (cm™) of one or more of 646.3, 707.4, 761.5, 832.9, 1063.3,
1365.5, 1402.0, 1445.7 and 14553

30 14.  The solid dosage pharmaceutical formulation of claim 10, wherein the N-
[(3R,65)-6-(2,3-difluorophenyl)-2-ox0-1-(2,2,2-trifluoroethyljazepan-3-yi]-4-(2-0x0-2,3-dihydro-
1H-imidazo{4,5-b]pyridin-1-yl)piperidine-1-carboxamide potassium hydrate displays solid-state
carbon-13 NMR spectra peaks of one or more of 126.1 ppm, 54.4 ppm and 36.6 ppm.
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15. The solid dosage pharmaceutical formulation of claim10, wherein the
Raman spectra of

N R3R, 65)w6-200/@2w3f | uor ophenyl) - 2- oxo- 1- (2, 2, 2-t ri f | uoroetusgéopaz®pan- 3-y1ll
- 4-(2-0x0-2,3-dihydro- | Himdazo [4,5-b] pyri din-I-yl)piperi dine- I

- car boxam de potassi um hydrate di spl ays peaks (cm 1) of one or nore of
646.8, 707.0, 753.7, 832.7, 1064.7, 1364.3, 51403.0 and 1441.0

16. The solid dosage pharmaceutical formulation of claim1l, wherein the N
[(3 R 6S)-6-(2,3 tdif| Uy opbidoyeks pRrox@uica (@mBlaBeit of dédimorloebbyijpakepan- 3

-yl
]-4-(2-0X amaﬁ S%ecga ﬁf r[g}flié? W % 3 d‘gj;r%ohbﬁlyl %Ioé? r11 (.[2 23}2 ‘g.“ %rg?!i}} azepaIn 3e)g} boxam d
e pot asé‘r(@’rﬁxaﬁﬂ’r%‘h%@" P or-Blparidiod ol piped fiae-d-ceHokanide SOREIRS pect r a
peaks ofhy®ar dupla®p@kofemt26f GnppmmoBIf F4PRMOANM7SAT, $3PPNN064.7, 1364.3, 17.
The §0I id gﬁ'%lﬁpﬁéﬁlbar maceutical forrmulation of claim1l, wherein the Raman
specfra o? ‘T he '

N R3R, 65) - 6- (2, 3-di fl uorophenyl) - 2- oxo-1-(2, 2, 2-tri fl uoroet hyl )azepan- 3-
yl'i-4-(2-oxo0-2, 3-, hydmésa;hﬂHcs@giea;mhﬂaoéu@hmhhmhﬁmﬂcma)mizp,ewmléimaaew.car boxa

1 PO RN SRR ST 1R AL BRRR ke Al e aillthg O
sol i d dd&kigedazab rhlpsudind a)pinsridinedtdathexernida pytagsiune prpmoystierm displarsi ¢ h
ConMpoi se@.@h@&@t@barg&ammm sROMbeaRO0F d18 oi‘)fnoH'tﬂ“l@ﬁU' @1 Bﬁg?Pﬁlaﬁ@Q‘} 1 ppm.

N R3R, 65) - 6- (2, 3- 20di fl uor ophenyl)-2-o0x 0-1-(2, 2 -tri or oet hypazepan- 3
-yl1-4-(2-o0xo0-2, 3-di hydro-1H i m dazot4, 5-bi pyrldln 1-yl)piperidine- 1
- car boxam de. 17. The SOildéosamasmGﬁ’dwdbe)agéanmlebhN@&TelrfTéi? mul ati on

of any Qfanhapdtea bt ﬁ%e NB{»GN\@S)C@@ ﬁdl@uél@pﬂuﬁ% 22c5Co~ -(22 2~trzﬂu0roetl'gf@aze hessolid

dosage p oY, t a 19, . wh rovi des
Cmax in Y ﬂh‘{a&,; t)%g g?‘y‘é lli‘gugg’g J;%%&Wf difi- 1"yi)p*perldme“l %’Igoxf‘ﬁlédes"c?hsﬁu osage
pharifrac eutorabs foon disphi mak@d‘cnahyf ofe ac hraresf (H61807XQR, 78DANI3EH, defliteves a
Trnax atj3gs bhLag149ight of no nore than 1.0 hour after adm nistration.

22. The soli1d dosage phar ITB.CEUtI cal formulation of any of clainms 1 to 19,
whi ch achi eves an AUCO T, [n the bl ood of no nore than 2. 5.p M 3523. The
solid dosage phar iceutliheas! if dowsparl RbenEReRaldpynustion| oA pmsollains 16 10

2010/ 0024 i p%.}gg ood of no
nore tha tﬁ%ﬂ?{{?ﬁ%%ﬁ%g g%lgqrggé&g%@&@pﬁggﬁg%ut ?\V (BR 6§?? irjlk of any of
cl ai2is diflwrdhenyhh?-cko- ééhﬁé%sﬁuqnetmmemnﬁryf] -f-(2-heo- BJ36b3@b’deﬁ IHo nore than

10.0 M

imidazo[4,5-bJpyridin-1-yl)piperidine-1-carboxamide.
19.  The solid dosage pharmaceutical formulation of any of claims 1 to 18,
which is a tablet.
25
20. The solid dosage pharmaceutical formulation of any of claims 1 to

19, which provides Cmax in the blood of at least 2.75 uM.

21. The solid dosage pharmaceutical formulation of any of claims 1 to 19,

30  which achieves a Tmax at a time point of no more than 1.0 hour after administration.

22. The solid dosage pharmaceutical formulation of any of claims 1 to 19,

which achieves an AUCy.pmay in the blood of no more than 2.5 uM.

35 23. The solid dosage pharmaceutical formulation of any of claims 1 to 19,
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5 25, The solid dosage pharmaceutical formulation of any of clains 1 to 19,
whi ch achi eves an AUCO", in the blood of no nore than 15.5 M

26. An ammophou®2fear m of N R3R, 68) - 6- (2, 3-di f| uor opheny Pr1are000/049002, 2, 2-
10tri wuoroet hyl )azepan-3-yl] -4-(2-oxo0-2,3-di hydro-1Hi m dazo

[4,5-b] pyridin-1-yl)piperi di ne-1 carboxam de potassium said anorphous
form produced by the step of spray drying of the ethanol ate or hydrate of

N PR, 65) - 6- (2, 3-di fl uor ophenyl) - 2-oxo-1-(2, 2, 2-trifl uoroet hyDazcpan3-yl}- 4-
( 2- ox0- Zyh3etdichigdksen | AE Qo da zio] Ho&t dijnpydreihas 35y peri di ne- 1- car boxam de
potassiumin an organic solution. 15 27. The anor phous form of
N R3R, 68) - 6- (2, 3-di fl uor ophenyl) - 2- oxo- 1-

(2,2, 2- t ri f | uor oethyl ) arepalid &:sy@e]phémﬁ&emc@i-fanﬁ: stidayd any dfldeimiil daz®[ 4, 5-b] p

yridin-1 1 eridi xa Si claim 26, said anorphous
form haw éﬂ%gﬁg%ﬁ"g’ﬂf qwl@aﬁéﬁb@%f)@f no 056 ﬁbl%‘%m 20 28. An
anor ghous form of N R3R, 65)-6-(2,3-difl uorophenyl) - 2-oxo- 1-

(2,2,2-trifluoroet hypazepan- 3-y 4-(2-0x0 ydro-1 m dazo[ 4, 5- b] pyr
i di n-1- yDpi peri d¥he- 11815rsw&%@éﬁhﬁwa@gicalﬁpr%ﬁﬁwn%%%mfértqn[%roduced

by the s Lhicths3aAVENIinhhdHFEDrobndré thdn 185 uM.
fl uorophenyl)-2-oxo0-1-(2,2,2-trifl uoroethypazepan-3 -y1l1l-4-(2-0x0-2,3 -

25di hydr o- 1H i m dazo|[ 4, 5- b]pyrldln | -yl) pi peridi ne-1-carboxam de potassi um
et hanol ate or hydzat e AnaniRbivan rm ANA[(PR,6SLPI, RiflgrobheryDMmsphrXs2,t-0r m

a hous for 5 ( i fl hen -1-
( 2 é 2- ttPHD arhed %fﬁ% zYiL%fEE-QX%Ff%? d)zﬂwg? ﬁi W%a@lggrﬁﬁmzf{ llqup %ﬁ*h 5-13] py
(i di N- L-ca@YArhii p&agsmrmgalh a@}afpta@mrﬁlgroaeéea%?kw&@fof@b@y mSnySg sof g1 d
anor phous form having a article size of less than 1
ethanolate or hydrate of N—{(SR 65)-6-(2,3-difluorophenyl)-2-oxo-1-(2,2 2~tnﬂuoroethy!)achan-
3-yl}-4-(2-ox0-2,3-dihydro-1H-imidazo[4,5-b]pyridin-1-yD)piperidine- 1 -carboxamide potassium

in an organic solution.

15
27. The amorphous form of N-[(3R,68)-6-(2,3-difluorophenyl}-2-0x0-1-
(2,2,2-trifluoroethylyazepan-3-yl}-4-(2-0x0-2,3-dihydro-1 H-imidazo[4,5-b] pyridin-1-
yDpiperidine-1-carboxamide potassium of claim 26, said amorphous form having a mean particle
size of less than 15 um.
20

28. An amorphous form of N-{(3R,65)-6-(2,3-difluorophenyl)-2-0x0-1-
(2,2,2-trifluoroethyl)azepan-3-yl}-4-(2-oxo0-2,3-dihydro- 1 H-imidazo[4,5-b]pyridin-1-
yDpiperidine-1-carboxamide potassium, said amorphous form produced by the step of dissolving
N-[(3R,65)-6-(2,3-difluorophenyl)-2-ox0-1-(2,2,2-trifluoroethyl)azepan-3-y1j-4-(2-ox0-2,3-

25 dihydro-1H-imidazo[4,5-bjpyridin-1-yl)piperidine-1-carboxamide potassium ethanolate or

hydrate in methanol, and precipitating the amorphous form,

29. The amorphous form of N-{(3R,65)-6-(2,3-difluorophenyl)-2-oxo-1-
(2,2,2-trifluoroethyl)azepan-3-yl]-4-(2-0x0-2,3-dihydro-1 H-imidazo[4,5-blpyridin-1-
30 yDbpiperidine-1-carboxamide potassium of claim 28, said amorphous form having a mean particle

size of less than 150 pm.
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