WO 2005/082366 PCT/1B2005/000010 1 NK-1 RECEPTOR
ANTAGONISTS TO IMPROVE ANESTHESIA RECOVERY FIELD OF

vglrﬁ\égl}zl\l/g-glzojstl;\ﬁl 5 The present invention relates to a method of ilgn rovi% 0010
anésthesia recovery comprising the step of administering to P
therapeutically effective amount of a pharmaceutical composition of a
NK-1 receptor antagonist. In particular, the present invention is directed to
the administration of a compound 10 of the Formula I, wherein R2 is
selected from the group consisting of methyl, ethyl, isopropyl, sec-butyl
and tert-butyl, to an animal to improve anesthesia recovery. R3 OCH3
NH N The invention is particularly directed to the administration of a
CONRARECEHRNORANTAGD M STSTCRIMFROVE WIESTHES BS RECGVERVVerYy .
40, NH la N'/ 15 WO 2005/082366 PCT/1B2005/000010 2
BACKGROUND The compeupdseaiiyerpidayl and la, NK-1 receptor

5 antagonists, are effective as anti-emetic agents for mammals.
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10 oftiehBviouah ebetgiafdis selactedsiraiithe group consisting of methyl, ethyl,
isopropyl, sec-butyl and fert-butyl, to an animal to improve anesthesia recovery.,
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The invention is particularly directed to the administration of a compound of the

Formula la to an animal to improve anesthesia recovery.
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text of the aforementioned patents and all other references cited in this
specification are hereby incorporated by reference in their entirety. 10
Whpealeseaeovering after general anesthesia often appear dyspiimicoancsore
exhibit behaviors such as excessive vocalization and purposeless
movement. During the recovery period animals may experience traumatic
injuries, especially to the head, in early attempts to achieve sternal
recumbency and later while attempting to stand or walk too soon. This
risk of injury is extremely high among horses, which despite specialized
15 recovery stalls, frequently injure themselves and medical staff as they
recover from anesthesia. AdBHREGRENGS an agent to an animal prior to
indudtierc@hemesthelstarmalar irapdia, e Sthesptepistaipustaitee effetieesia,
aﬂ{n@ﬁ{éqyﬁigémp@ﬁéh@n%a@b{.ﬁﬁams%ﬁhmt ' :rsﬁ}ﬁbeh}yefﬁbml e Zoth§
ally, tr pQseless mavement, wou e valuable.
o A G R R e A R o et 10 o
hafeith dd DS E0hEsarmiesaiBerPhaBrrerica apIRsIsitionseRtd P aiment of
eraelisinéaig NG 1ta:asprnimBlgthere S sgichdseatasibas the mpentisatly
regéf&sﬂx&ayma@w{réapm{snﬁg%@ GOMRREHR B AN AnfRERP 2D

antagonist; a pharmaceutically acceptable salt thereof, a prodrug of said

*%?ﬁﬁ’smwg%ae&aﬁﬁwa%m 5 IR Pl P dBRaRsGiRionare

herghydnessindrpiestipu geferendaitHbeinsgisely.the invention is directed to the use
of a MKirlalerRBlRrRNRGQRISA MRABSEINIRRIPH AGCRBEABIR BAH dhasROf,

b&m&’&f%%rggaﬁ’faé%'dcg 3%8989%2%%05349&%84 a,50lvate of verate of said
compound, sal.cf(sat or sard prodrug, i { e §8 manu?ap?ure ofa .
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8§ B0 & @08 ldsidrhzloammehHnog ine htetheniGtieretiep torsamthgomisit

td§ &ERPROUBIR IR RURL A NNy RBF&i8, RRdR salsrieddinmdhe

roup consisting ot methyl, ethyl. isopropyl,. sec-butyl and tert-butyl, or a
RS A AR THNR AR 2o it s ) recover

-anesthesia. Administration of an agent to an animal prior to induction of anesthesia,

during an anesthetic episode or afier anasthesia, that could improve the guality of the

anesthetic recovery by reducing this potentially traumatic purposeiess movement, would
be valuable.

SUMMARY OF INVENTION
in one aspect, the invention is directed o a method of improving anesthesia

recovery comprising the step of administering to an animal in need of such treatment a
therapeutically effective amount of a pharmaceutical composition of a NK-1 receptor
antagonist; a pharmaceutically acceptable salt thereof, a prodrug of said compound or
said salt, or a solvate or hydrate of said compourid, said salt or said prodrug.

in a further aspect, the invention is directed to the use of a NK-1 receptor
antagonist; a pharmaceutically acceptable salt thereof, a prodrug of said compound or
said salt, or a solvate or hydrate of said compound, said salt or said prodrug, in the
manufacture of a medicament for improving anesthesia recovery.
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In a preferred embodiment, the compound of Formula | is a compound of
Formula la, C(CH3)3 \I-1CCH3\NH la ON 10
%228Sh2daenzhydryi-N-(5-tert-butyl-2-methoxybenzyl)quinugdigis Zramine o
, or a pharmaceutically acceptablg salt thereof. In a more preferred
embodiment, the compound is the citrate salt of the compound of

Formula la, such as the citrate monohydrate salt. WO 2005/082366
PCT/IB2005/000010 4 In a preferred embodiment, the composition is
parenterally, enterally or orally administered prior to, during or after an
administration of a general anesthesia. Preferentially, the composition is
administered parenterally, with the pharmaceutical composition further
compusingraaiimemiate tikal e apee pisbipnsdyededestimaRresransally,
the cyciodextrin is 0-cyclodextrin, hydroxypropyl (3- cyclodextrin,
sulfobutylether (3- cyclodextrln or substituted cyclodextrins. In a preferred
embodiment, the cyclodextrln Is sulfobutylether (3-cyclodextrin and the
NK-1 receptor antagonist ig
(2S,3S)-2-benzhydryl-N-(5

tyl-2-methoxybenzyl)quinuclidin-3-amine

composition for jmpyoyi % sia recovery comprising a NK-1

receptor antagoni < tically acceptable salt thereof, a prodrug
of said compound or said
said salt or said prodr

s solvate or hydrate of said compound,
' Deflnltlons

wherein R? is selected from the group consisting of methyl, ethyl, isopropyl, sec-butyl
and fert-butyl, or a pharmaceutically acceptable salt thereof,

in a preferred embodiment, the compound of Formula | is a compound of

Formuia la,

G{CHah

OCH;

@ \\Q‘ la
"’/f

(28,38)-2-benzhydryi-N-(5-fert-butyt-2-methoxybenzyl)quinuclidin-3-amine, or a

pharmaceutically acceptable salt thereof. In a more preferred embodiment, the
compound is the citrate salt of the compound of Formula la, such as the citrate
monchydrate salt.
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The term(s) "compound(s) of Formula I" and "compound(s) of this
invention" as used herein, means a compound or compounds of Formula
woadrisgssthereof and pharmaceutically acceptable salts of¢iTaB2605/000610
compounds or the prodrugs. The tarm 20 "compound(s),” when referring
to compounds of Formula I, also includes prodrugs of the compound(s)
and pharmaceutically acceptable salts of the compound(s) or the
prodrugs. The term "neurokinin receptor antagonist” as used herein
includes, but is not limited to, compound of Formula | or various ligands,
compounds, and/or substances that can specifically bind to the NK-1
neurBid R FEGERBPAHiTAL HacempaBiior RarrrrinsaYoerisdiysaazlve
adgumsfroerhpi)rdpirdusubst ditee drearioipi estioh aky eogpiparesiinsia.
COMPRIEHE I PIRORIAO B R iSRRRRY ScRPUERRANPAMRdRe SUbStituted
naialiphalic compaunds,, aromatic aming com eﬂh‘é‘a‘ﬂ§ agge;"?&? Hd
P moniUim SaNS or aromatic anine gon'?poun S, aryrsubstituted .
cyHedextic | Esetsoipligiichnlyriodennipot AdycisdpsiinufagraryPisipd fazines,
cyaaﬂaw;ami%@mia%ﬁvg?yam I r&cﬁwi;m@ed@eméhaamn@u%eﬁedts
thereof, and an gther similar neurokinin receptor antagonist known to
o ELEE R R (e SO DS P B 0L DO DR 2o
antpgmishvin@g S AE sthbenameitdvée(h fax-DigucEitoptiniienribauimsligiisepthias.
quadiptepiranemtbetimERs MCEMGEREH SR WARSIYE: OsaliFRItamiaMg/or
acg#%%%eégess%ma%gpég gréhrl\fl%g%%g!evmg sternal recumbency and

empts to stand and walk'too soon). The term "cyclodextrin” as used
herelR W AR SHgbE RGN B AR ATE AL RASIiPROr
imrghayye anebigsa betodefinerapnydpoplsbiceapty andgraist,ferm inclusion
PIEPMRBLAGER MEBRIRRE SEAaRICM ABRIRR, WilhisalPoalh Wikklalanens

SD\!rtakt]e(r)lrrl1 sdcr)é;(d state or in aﬂyg‘ous sokutlon. ethods for preparing

cyclode RS grg?/i\t/jeﬁxﬁﬁ%wn 5 %aéeof) S iﬁr|°r9 R art and many
cyclodextrins are commercially available. There are three main types of
cyclodextrins: a-cyclodextrin, BWtrin and y 10 cyclodextrin. The
term Toydtouésitihermasadinlodesmds dlend lbstinsetd sy cfdtiexrengion” as
ué@@&@rm ﬁfé&iﬁ? @&ﬂm:&lﬁr QHaIh I- dH&Qj'ﬂtl)SrdQﬁLﬁe '},%ﬁff@@%ﬁ&ﬁ‘et?ﬂﬁiﬁw
stitu cyclodextrin include cyclodextrins that have been
B T EOl S R, PRS0 e

RS Ll RS IS PR F TR G eI RS AL RSB B

compound(s) and pharmaceutically accepiable salis of the compound(s) or the prodrugs.
The term “neurokinin receptor antagonist” as used herein includes, but is not
limited to, compound of Formula | or various figands, compounds, and/or substances that
can specifically bind to the NK-1 neurokinin receptor and inciudes, but are not limited to,
piperazine compounds, spiro-substifuted azacycles, dialkyline piperadino compounds,
trypthophan urea, polycyclic amine compounds, substituted aryialiphatic compounds,
aromatic amine compounds, quaternary ammaonium salts or aromatic amine compounds,
aryl substituted hetrocycles, polycyclicamine compounds, substituted aryl piperazines,
carboxamide derivatives, bis-piperadinyl non-peptidal compounds, salts thereof, and any

other similar neurokinin recepior antagonist known to those of skilt in the art,
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15 limited to, sulfobutylether cyclodextrin, hydroxypropyl cyclodextrin,
hydroxyethyl cyclodextrin, glucosyl cyclodextrin, maltosyl cyclodextrin,
Wwydrapsygsregy|-(3-cyclodextrin, sulfobutylether-R-cyclodextrigcrms2o00s/m00016
hydroxyethyl-(3-cyclodextrin, hydroxypropyi-y-cyciodextrin,
hydroxyethyl-o-cyclodextrin, dihydroxypropyl-(3-cyclodextrin,
glucosyl-(3-cyclodextrin, diglycosyl-(3-cyclodextrin,
maltosyl-(3-cyclodextrih, maltosyl-y-cyclodextrin, maltotrialsyl-(3 20
cyclodextrin, maltotrialsylry-cyclodextrin, dimaltosyl-(3-cyclodextrin,

cyclodextrin derivatives, various mixtures of cyclodextrin derivatives
theregTnmeMaaReEiepiagcovery” as used herein includes improving the quality of

aneathesylveygnoexting malitan vecaialaseitor a:mﬂo'smeﬁm;rvamﬂar
(s&MSM%I&;Jﬁ‘&%éﬂéB%SeQE§ kHk 'Q:t@?#p%% LRGISHR IRl

‘animals,” as Used herein, refers to humans, companion 25 anima s(eg,

dogs, féeTRd WB@@%“%B@&%?@%@Q%W?@%as%’ﬁl’ﬁé”@ﬁﬁﬂ%ﬂga(@@ cows,
Cpitpsiextiihs hpsply oty arshenls anddiathbytsiehitardnitrahspeciestyldng tarm

fo&hﬂf@@@éﬂigﬁ%cﬁﬁ%Wﬁ BINQURGaMRAAGSARSNAVELIRS AP ALBELAE

oAig Wsseryeion s\t gepisksals e paricuar condilon o

attenuates, amePorates or eliminates or?e%r more symptoms

k%‘f"(ﬂé"ﬁ’&?ﬁ%ﬁféi"&dih@ﬁéﬁ s s ereete BRI revBR Gl evajalte
Tohaseirefroseraimypes sy ripiofstaisthecpriicmiar Sontidersar shagrder

ofiEEIRRD Hereinn VYR cROAPE4308 RGN BAIRLO0ARE: B [RGIGHR,

pharmaceutically acceptable" indicates that the substance ‘or

‘@M%éﬁﬂ#ﬂﬁ%@é&%ﬁﬂﬁ&@‘%ﬁ@ﬁﬁ% AeRsicERiEMoGiaitadth the
cmhéeximgreidcemt@d@mmmraﬁmmameaammehmwmn@r
rdERaew theravdifodie derns "treating”, "treat”, or "treatment” embrace

both palliatiye and 5 ntativ Iat| tr atme

D SR o B SR o S R SH RS A RAL2 Bl e o)

iTRREH RO PHURILIBE el RN TR AP BT pRY @éﬁf@ﬁ%&%@’ﬁ@i‘ﬁ& |

wmdmsmdshwgﬁfefam&mlh@ﬁeﬂﬂwﬁgmwe@desmmmwmmexmn

%REB?J@?% @5@&8@% h%}f@%@%fﬁ?gyc MRaLiEa }@Nﬁ%% JOe r?c' I ﬁ; HiR
is achart ill trating t ee e compoun t
I’uﬁm@yl%@@ﬁ@ﬁ%M\MW%B-G}Ideeﬂﬂn glucosyl-p ~cyciodextrm
diglycosyl-B-cyclodextrin, maltosyl-B-cyclodextrin, maltosyl-y-cyclodextrin, maltotriaisyl-f-
cyclodexirin, maliotrialsyl-y-cyciodextrin, dimaltosyl-8-cyciodextrin, cyclodexirin
derivatives, various mixtures of cyclodextrin derivatives thereof, mixtures such as
maltosyl--cyclodextrinfdimaltosyl-B-cyclodextrin, and any other similar cyciodexdrin
known to those of skill in the art.

The term “mammais” or “animals,” as used herein, refers to humans, companion
animals (e.g., dogs, cats and horses, especially dogs), food-source animals (e.g., cows,
pigs and sheep), zoo animals and other similar animal species.

The term "therapeutically effective amount” means an amount of a compound of
the present invention that (i) treats or prevents the particular condition or disorder, (ii)
attenuates, ameliorates or eliminates one or more sympioms of the particular condition
or disorder, or (iii) prevents or delays the onset of one or more symptoms of the
pariicular condition or disorder described harsin.
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15 DETAILED DESCRIPTION The present invention provides for a
method of improving anesthesia recovery in patients by administering a
W 2008408a8p0Nnist prior to, during or after the administration ofrgemerads/e00010
anesthesia. In particular, the inventgon is directed to administering a
compound 20 of Formula | or la prior to, during or after the administration
of general anesthesia to improve anesthesia recovery in patients. If
administering the compound of Formula | or la after general anesthesia, it
is preferentially administered within about thirty (30) minutes during the
recovery stage. The compound of Formula | and la can be prepared as
descriBeiff Bhemargiesyapseptagies inioatsshat the fubstare €mpound
cahpesitioutaukord apmppéreciiemitaly erntitetssticlogindiy pitythecdhas
ing%ﬁ@ﬁ&%ﬁ@ﬁ@@%ﬂ@ﬁ%ﬂ}ﬁn%ﬂ%¥ﬂ%aﬁ%iﬁ%Q@Hﬁge?bfvﬁﬂfmU|a |
can all otg%%ngg%ed ag dgscrrl, %gt;'{] CQ- endlngD S. rgwsmnal
applicaﬁon, 0. 7§41,§§ ’gs&gneae% WBFSWneoéhb%? Vgr‘?rIWC. One
PYeRAsTe pre pairpivietss teataigRtalline citrate monohydrate salt of the 30
compound of Formula la is by suspending 47 grams of the free base in
470 mL of isopropyl ether under ambient conditions. To the slurry was
added 21.42 graisiznHoakaris St e b HydW iamerature. The
mixtugg s comertoffo lhe WO,20051007360 DG /1520051000010, 7
mono yara e by uspenai?n N 150 ML 0f water for elghtean Rours and
SHMeRRPOPRIRENRY UBCRRiRe L Ry SeifiRrce dithe fplowing debtier Rassretianayhpe
cprigipereidnydissiduintgnatib ecapepided vietiae! wencagmount of the
compaynd ofFoE A AR LAIHEONS PhApRIRGSHICANAGS SRRl

5 gilu§nt. Atg)harmaceutjcg% acceptable salt of the compound of Formula
PR LA FEVERU"ST8R as the citrate or malate salts. A cyclodextrin

may be added to the solution in a concentration range of about 2% to
about 40%. Preferably, tt@%&@e@éﬁ%ﬂ%es about 5% to about

20% dhtmesbatimactoti padvisas o sitrethad dinarevippedesabliysabeud\sde ito
pahad P%emPRAIMECAWISAL AOHRRREHIRPS CRIRRSiSING P d QdraHRRHE T
deSbidQygiodextyin and, & pharmaceutically accepiabie pressivative are

of Formula | or la prior to, during or after the administration of general anesthesia to

improve anesthesia recovery in patients. if adrﬁinistering the compound of Formula | or
la after general anesthesia, it is preferentially administered within about thirty (30)
minutes during the recovery stage.

The compound of Formula | and |a can be prepared as described in 1.8,
6,222,038 or U.S. 6,285,038, Salis of the compound of Formuta | or la, in particular the
citrate salf, can be prepared as described in the above patents. Alternatively, the
compound of Formula | can aiso be prepared as described in co-pending U.S.
provisional application, No. 80/541,323 assigned to and owned by Pfizer, inc.

One pessible preparation of the crystaifine citrate monochydrate salt of the
compound of Formula ia is by suspending 47 grams of the free base in 470 mL of
isopropy] ether under ambient conditions. To the slurry was added 21.42 grams
anhydrous citric acid at room temperature, The mixture was converted fo the
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described in co-pending U.S. provisional application No. 60/540,897
assigned to and owned by Pfizer, Inc. A method of improving injection

ﬁ%%%@y‘% of the compound of Formula | or la, as well a Cmmwmoo "
armaceutical compositions, is described in co-pending U.S.” provisiona

application No. 60/540,644 assigned to and owned by Pfizer, Inc. The

above 15 applications are hereby incorporated in their entirety for all

purposes. As used herein, a "therapeutically effective amount" for a

dosage unit, for the purposes of the present invention, may typically be

about 0.5 mg to about 500 mg of active ingredient. The dose may vary,
mhovbgdreie te pespdindingrinth80spk clesateaite bigieten hbasisndlieke, hesisrg
a dlisgasifaqupdlty, the body weight of the animal and the route 20 of

admi tra rdln ased upaon b ht, typical dose ranges
ftht-!.\?1 BN é{é?ﬂ@’#g dien mé&%e” f?c?ﬁtp §th1§ %@N'tgq (E%‘B‘tﬁté Hiselep of
apeiy oéhg keHPaved shirernulrese las yntbeuryeg eharrees Hiboin B:dtatipto

dimboLItAl Changqaetef oeyaneigitoiihe dsipinarviFastitianer | 9raPaiso
bokileddnthe ait attttgsraptet@s% emp&ott&t,?ﬁnt’a dﬁg%btﬁefe&ut’e

particular individual patlent which ma%var wit species, age, Welg

ml%gB'bcﬁgg%‘Pﬁf@rl?&rﬂc?ﬁﬁVt&(ﬁé‘h?% areRSp iR SE SHERdeRE above
caieRsisge shand Skampiany 2504 theategearastcah conpgisigiv, amg rerer lower

pewamamﬁ mawohetmrr&n&eﬁtaeameﬂdﬂ&g;tme@@oﬁeﬂyﬁ&ﬁorS
g with th n the cpe[))({?,mof this 8| ventlolr}ma(a Accor o the methods of

G acce ative
t nventlon W n acom |na| F'Pﬁ1€ compoun O ormu a afa and

d%?ﬁt—?&ét”b AR Ftﬂ‘PFBPQ)Hétﬁ%&ﬂﬂ?éﬁﬁ@'@ﬁ?%é‘ﬁoﬁ%ﬁ@t@%@%ﬁ@@?ﬁé@ a0
ORGRGIP FR366HRC N IB2ORH0 DRI OnSisucivadiei tisttaibonicaa denpound of

FORUENSALIBIEA O SHEMIRAGRUPMHbSRGH LA PERIBURRS 05,
se uenltlaal Ca énl u‘%f? é{ om oungl of FormuIaI%r la aln the

P 2po 304 PERIO B 8 A RSFLRY TZRy Bucihecaiove

a@tﬁﬁte@,wmmmr@@mmwﬁn&ﬁwm@ perrRsasinistered prior to,
duringsarsaft aeieanessheiot-adeisisiratianudyienthessempaunadied
plirpb8a5r | r%rd%?é?@ NE-RGFTRRA, &Q@#@g&g&tﬁé e&ggta@s%t%%w'”'sstfed

sequentla X the admlnlstratlon of ea same or d rent
{. The dose may vary, however, depending on the species, variety, atc.

of ansmat to be treated, the disease severity, the body weight of the animal and the route
of administration. Accordingly, based upon body weight, typical dose ranges of the
active ingredient may be from about 0.01 to about 100 mg per kg of body weight of the

animal. Preferably, the range is from about 0.10 mg to about 10 mg per kg of body
weight,

The veterinary practitioner, or one skilled in the art, will be able to determine the
dosage suitable for the particular individual patient, which may vary with the species,
age, weight, response of the particuiar patient and route of administration. The above
dosages are exempiary of the average case. Accordingly, higher or lower dosage

ranges may be warranted, depending upon the above factors, and are within the scope
aof this invention,

According to the methods of the invention, when a combination of the compound

of Formula | or la and at least one other pharmaceutical agent are administered together,
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According to the methods of the invention, a compound of the present
invention. or a combination of a compound of Formula | or la and at least

£ | 10 pharmaceutical agent (referred to herein a
\$§§m1gfgg%?§%a) is preferably administered in the form of a phga(srr#é%g% ([0

composition. Accordingly, a composition of the compound of Formula | or
la can be administered to a patient by various means, including orally,
buccally, nasally and parenterally (e.g. intravenous, intramuscular or
subcutaneous). 15 Compositions suitable for parenteral injection generally
include pharmaceutically acceptable sterile aqueous or nonagueous

suBh dinRRLAIRPRISIRSsUBREN THANSs @:rsﬁmuiﬁ'am, amds‘étgréﬁ‘a%mgrs for
prERGRISTUIION, NG, atga%a,ei%%%b ﬁes&%fae OS5 FRRGSINT: pgmples of

sunablea ueous and. nonaqueous carriers ordlluents Inc ucP solvents

ad&ﬁ'&'\?éH!@@%"}%ﬂflﬁ%ié%&iéﬁ“élﬁéﬂ‘@f"‘ﬁ@%lg‘@ﬁbﬁgﬂ@n ghyRsmpl. the
copuiyett yiefrergiyac bbr dHycay bk additistehiie)risuttableimpixt ufes prenesthetic
adfReiabl OleniURR B meﬁ%mﬁan&%s ﬁ&fb@lﬁ&%ﬁers such as

eth Proper fl can ained, for exam e of
P o e S e ed R S B

b%%ﬁﬁﬁﬁ@’dﬁ@%’%ﬁm@@@%rons and by the use of surfactants. Prevention
of mb&ﬁ%’@%ﬂ RO ﬁ‘E@'“aft 8” RJékp%r?%m Os't'o%sg?%” be accomplished
arious a

5 wit ntlbacterl iTungal a n%s osa e orms or

°’&5P@8Wﬁ‘ﬂi§‘t%ﬁo??”?f&%°é§ﬁ%‘ ?&lﬂéﬁ? ﬁd@x?&é%%ﬁ*fam&r%mules In
prvciasolidatisged dréfrmd, ta feoahpatiatbahtire{ins’$ énprisfenliomionlrgstered

m@@énpamaaf%@m&m&m&eséﬁa?t Q%ﬂ&ﬁ&f%%&mﬂéﬁﬂh afmaceutical

A L L 105 S VRN o e e R T i

‘“%Ri“ar‘ilﬂaiheﬂﬂ?é?“w)%ﬁ@@ (gntewiydsgristigyRnsiig dssamgmines
sgelaiinedaslyvinyl pyrrolidone, sucrose, acacia and the WO 2005/082366
PCT/1B2005/000010 9 like); (c) humectants (e.g. glycerol and the like);

(d) disRTegraiens Bebirsieersrenirip dgestion aensmivaigofaibappesrytisaly
atesptitie starghaqlgic acichcpHan somiphexddieaiess, soshamicahanate
eRiINE, k)stbRlSUWHOR FetRdRRifidh i iatfin AR Ikl or

absor tlortaccelera ors geég cduaternar ammonlum Compounds and the
ﬁﬁ%s ;Bf xamples of suitable’ agileous and honaqueous carriers or diluents

(including solvents and vehicles) include water, ethanol, polyols (propyiene glycol,
polyethylene glycol, glycerol, and the like), suitable mixtures thereof, vegetable oils (such
as olive oils) and injectable organic esters, such as ethyi oleate. Proper fluidity can bé
maintained, for example, by the use of a coating such as lecithin, by the maintenance of
the required particle size in the case of dispersions, and by the use of surfactants.
Prevention of microorganism contamination of the compositions can be accomplished
with various antibacterial and antifungal agents.

Solid dosage forms for oral administration include capsules, tablets, powders and
granules. in such solid dosage forms, a compound of the present invention or a
combination is admixed with at least one inert customary pharmaceutical excipient {(or
carrier) such as sodium citrate or dicaicium phosphate or (a) fillers or extenders {e.g.
starches, lactose, sucrose, mannitol, silicic acid and the like}; (b) binders (e.g.

carboxymethyicellulose, alginates, gelatin, polyviny! pyrrolidone, sucrose, acacia and the
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5 wetting agents (e.g., cetyl alcohol, glycerol monostearate and the like);
(h) adsorbents (e.g., kaolin, bentonite and the like); and/or (i) lubricants

“( G #%%%3 gﬁalcium stearate, magnesium stearate, solid pOIy}?ét}}?Eﬂﬁs 000010
I es andﬂ ‘

glycols, sodium lauryl sulfate and the like). In the case of capsu
tablets, the dosage forms may also comprise buffering agents. 10 Solid
compositions of a similar type may also be used as fillers in soft or hard
filled gelatin capsules using such excipients as lactose or milk sugar, as
well as high molecular weight polyethylene glycols, and the like. Solid
dosage forms such as tablets, dragees, capsules, and granules can be

[ikp}:e{pﬂmﬂmi#ﬁt@&ﬁngg@uﬂ@h&ﬂs,|immaaiﬁm&aiﬁgagags angl afhesgar, -
calMRHKPYURLR HG At EpibESYARAY ﬁ%ﬁ@c%ﬁ%%@%ﬂ&%ﬁi@% and

can also be of such composition that they release th compou%daqgéhe
[

ST SAIIRVERFSH QRS ded RUERL A BRS RS SRAD AYhe layed
absrapireraEriaraples(ot e mistdoingrosneposiienerhade andieaied are
wREhIBgssTeRpl2BERSIRA0 WRYED! HoREfI} AR BRIIReN (h) adsorbents

- t - ,
(e .'.%Qoﬁ{]%%%%'ﬁb%ﬂJ%{mrkg%;_%%@&E%&gc% §f ,?J:é“%‘é‘d;-{ﬂ&garate,

ove-mentioned excipien osage férms for or

MaBRAHHELEIA éﬂ@@ﬂ?ﬁ?ﬂ%&%@]%‘ﬂf%@&@b‘%ﬁé&éﬁfﬁ [_iiae dhitiths,
theuspentiapsyisy rrpdablad, dhxnissdpeddartonaydhe wemperundferingrmgents.
present invention or the combination, the liquid dosage form may contain
inert dilyents commonly used in the art, such as water or other sojvents,
ol PRI S IR M ey 158 B2 PR ER i Bt her
filed BRI CARTOIRS LS Pehr YRGB ISR AT @ SR TRtk SHEHizSF wrebkohiBenzy
mbRpziaataEigomieteigiyenicdis3dadtyienieeglycol, dimethylformamide, oils

(€.9. AHABsERAGHhLQundnGb ok, GRILge r&Hd%ﬂie%ligﬁdog}hﬁ%Loéaﬁﬂe

sesame seed 0il and the like), glycerol, tetrahydrofurfuryl alcohol,

PiSBRBMURAEIgR G AR Pa PR RO ST BRSO B AL B hibge
asyfBexmoesalan datiein keadisitesesisc Bt eandilerebrof Bustornpositimnthain
tRisRIEY IR eﬁﬁiﬂbﬂﬁﬁ;ﬁh@br@&arﬁiﬂlw%H@Mmﬁs ﬁ&u&ﬁiﬁym;ﬁ%@uﬁc&l
R R PR AU
PEMRISASANERS ARARIERVEIRIBHGTAhE S B sRRs Haieddprm.
apprpiate siispendingagdits, abgys-attiopededdpasteary |

Liquid dosage forms for oral administration include pharmaceutically acceptabie
emulsions, solutions, suspensions, syrups, and elixirs. In addition to the compound of
the present invention or the combination, the liguid dosage form may contain inert
diluents commonly used in the art, such as water or other solvents, solubilizing agenis
and emuisifiers, as for example, ethy! alcohol, isopropy! alcohol, ethyi carbonate, ethyl
acetate, benzyl alcohol, benzyt benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils (e.g., coftonseed oif, groundnut oil, corn germ oil, oiive oil, castor
oil, sesame seed oil and the like), glycerol, tetrahydrofurfuryl alcohol, polyethylene
glycois and fatly acid esters of sorbitan, or mixtures of these substances, and the like.

Besides such inert diluents, the composition can also include excipients, such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and
perfuming agents.
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alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline
cellulose, aluminum metahydroxide, bentonite, agar-agar, and
or mixtures of these 5 substances, and the like.

Wﬂéﬂg TALS The patients utilized in the study were rﬁgﬁltlgilzr}('é} (oo
standard facilities with appropna?@ heating and ventilation. All dogs were
placed under general anesthesia. The 10 duration of anesthesia, time to
extubation and time to sternal recumbency were recorded. Also noted
were behaviors indicative of dysphoria such as vocalization and
purposeless movement. A visual analog scale ("VAS") was used to score

the '@&H%ngf.ﬁ%@fﬁk%fﬁ@%@fmwwh@&m hRIRIBR thenterm

tlon o st esia’. is the t| e in mi tes elapsed. 1
Combtf’ Bt cgrs%% I of AReSt eg(f?:gerﬁgeg gquﬁogfda fwg?gﬁ% tﬁaﬁterm
a“»‘%‘ﬁé’f&@ﬂ%&#@ﬁ 5@%%@"?@%&%@@ éiéﬁgé‘dsﬁ@ﬂﬁéémi’é%atlon of
alurdingsthetshgheeid«a bdrioaiinpaphfasze meladgidirehe nooikackeal thede due

Subggaﬁ%n%qggﬁkéwallowmg As used herein, the term "time to Sternal
Recumbency” is the time in minutes 20 elapsed between cessation of

anesthetic gases and the tg’gg E Id physically place and
maintain itself in sternal re uation of Recovery Perlod A
vusJé‘F’a‘ﬁ’élﬁS‘és%@%"Wﬂ%ﬁ%&’%@é‘&fﬁa@éﬂr‘é HRdERGIR? i
appreginie hegiegosh{Grentdistiont Alielogy ergre Tlacerburglergetarsl phedizesiorghe
dur&%%ﬂgﬁsgﬂ@gw@.% B ABRITHIE D ReNREARIEAIMIcPWRESEIeSS 25
Ry S Rahe SRl dotiecol duephara xpelienasd by
rec?ﬁg% %S?H% stu |rec or, who was M’e& {0 Treafmen assignments,
purpEssigRe PR IRy éotﬁ'é%.arg’c@mgmial()s(ﬁﬁysvg? B%fﬁéﬁ?'ﬁ\fbetr%ﬁw
of teoaeliseiedoaesasdiing. to the above procedure were combined for analysis

PUrRQSRSy FaRARIR:LIRe dalipwing é'?%@{ﬁés%l“?s FIOHESAHEANEERia

standard deviation. Duratlor}o anesthesia, time to extubation and §36d
betygen tBt%lfé‘Pﬂaﬁf&Eﬁﬁ%?éﬁEf oacﬁ%swgtr‘%%ﬁ%ﬁﬁ/zed using a paired t-test for

medss ieEiersin, fedevariings eidbalieTdsing Ymedruaingts/xiSetistical
betw@dINRER W02 BRASAB RS 88 B ahHIIR2 0854300 HbvAlLof the endotracheal

tube due to spontanecus swallowing.

As used herein, the term “lime {0 Sten}at Recumbency” is the time in minutes
elapsed between cessation of anesthetic gases and the time the dog could physically
place and maintain itself in sternal recumbency.

Evaluation of Recovery Period. A visual analog scale ("VAS") was used fo
score the “quality” of the recovery period (0 = smooth recovery, 10 = rough recovery).
Factors considered included, but were not limited to, vocalization, purpossless

movement as well as the subjective degree of dysphoria experienced by the dog. The
study director, who was blinded to treatment assignments, assigned recavery scores.
Statistical Analysis. Data from two trials condticted according to the above

procedure were combined for analysis purposes. The data in the foliowing Tables and
Figures are mean +* standard deviation. Duration of anesthesia, time to extubation and

time to sternal recumbency data were analyzed using a paired t-test for means in Excsl.
Recovery VAS data were analyzed using SAS Statistical Software.
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Experiment A: 1.0 mo/ka Dose of Compound of Formula la -With Saline
Control Experimental mature mongrel dogs, both male and female,
out 16-26 kilograms, were subcutaneously administered 1.0

Wﬁﬁ%@%ﬁ%ound of Formula la oneyfour prior to preanesth i /1B2005/000010
administration. Control dogs were subcutaneously 5 administered an
equivalent volume of saline solution one hour prior to preanesthetic
administration. The duration of anesthesia, time to extubation and time to
sternal recumbency were recorded. The patients were monitored
contlnuously durlng the anesthetlc and recovery perlods Preparation of

by dl:%(ml&ﬂfn@mtm nﬁamemhm@r@f dﬁgﬂ’rﬁéltﬂ }aa(égd@%méié MQﬁﬁEagcht(‘Fé){é)
kiBgl@ﬁH”@@é’@f@éJ@x{%m@M gt]g aid #'0&%"83 ngﬁ%%ﬁﬂﬁ%‘%one

facilitate comFgete dissolution an ugh a

hgil/rr mge B sineribats sdmipistaben- A%?Wﬁiﬁ?&ﬁ&?@f@b@éamns of

agEINpEIRTRD EROFRiEh vl (heohsglkg saltisalite ptaceher (0 aréaﬁggg)ew@re

e e S
as-induced using the following protoco ne

! hour%mg%r%%%n%é%hjtlc MiniSiA ra?mcm fioLeg SRarrysHEiveriaaten with

a@%&ﬂﬁﬁ%@%&ﬁhﬂ%ﬁ%on of elther a dose of compound of Formula la,
DWBMEM%M@ Q%&Hp%%%mﬂki: @‘3 t% nd OBk ﬁb( 1084k

redfgrl'xcogg‘ Iat réo .01 mg/kg SC) and b torphan
rgf%%urlng ten u0| PELE W@Sm%%fé%%ﬁ%’f@i@é
d'ﬁﬁ? BU s Biiesates (B2gRGIBRY(4)rTige oatitatpruets itiation.
malnlmnﬂ@hmtbdr&ﬁ@%blsgﬂwaﬁ@o%&%&ﬁw@%u@ 18 Ry Pop to

AR R SR e et aion

and time to sternal'recumbency were

salineRie Praioroly \Gensil %ﬁﬂ%wwmﬂece@mnﬂhe falldeing
pidteetved sigﬂiﬁh&mm#@m@ﬁmmm@ﬁrﬁ&ﬁaﬁbﬁ&ﬂ@@&@ﬁg QaRistered
trébR S MNSIRSRKBTE AdmiARS; ores for
;,ggg%@%\;glste{ieedsg ﬁ %nﬁq?&@gﬁ%eéxﬁgﬁfg%% ower t%efﬁn lélgﬁ s
3 Of this

controls e resu eilcate that administration of
Comﬁ%hm pridpifgtes prior to induction (preanesthetic), the patients were

administered glycopyrrofate (0.01 mg/kg SC) and butorphanol (0.1 mgfkg SC).
(3) During the induction period, the patients were administered intravenous
methohexital (8§ mg/kg 1V).

(4) The patients were then maintained with inhaled isoflurane at concentrations
ranging from 0.5 to 3%.

Results and Discussion. Duration of aneethesia. time to extubation and time to
sternal recumbency were simitar for the compc;und la and saline groups (Table 1). Dogs

that received the compound ia dose received significantly lower recovery scores than
those dogs administered the saline dose {p=0.02, Table 1, Figure 1). Recovery VAS
scores for dogs administered the compound la dose were 43.8% lower than saline
controls. The results of this study indicate that administration of compound la prior to
anesthesia improved the quality of anesthetic recovery in dogs. Those dogs that were



anesthesia improved the quality of anesthetic recovery in dogs. Those
dogs that were WO 2005/082366 PCT/IB2005/000010 12 administered
it pound of Formula la dose exhibited less vocalization, less
%r%ggs@%%@ movement and less ataxia upon standing than 55%%32095/060010
controls. WO 2005/082366 PCT/I%?OOS/OOOOlO 13 Z7Ecvrmmryw
mMrNo VNh-rNOOMO.tMQ C3N C)YUE ToaWiM v _7co
COcoMO)t,mMU)OEINn Um~N7 OVELOO.oONNNMtf1t'tU)YN
Uyo4d =HM QoWOO.EO"dVOd-~COO0O00)0O't0O00O0
OiilwW ‘
administered with the compound of Formula 1a dose exhibited less vocalization, less
purposeless moverment and less ataxia upon standing than saline controls.
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OO7TMMMWN.W-WL=LSyc OMOOMNNCcL5 5 dU)NWO
2005/082366 PCT/IB2005/000010 14 Experiment B: 0.5 mo/kg Dose of

f Formula la Fifteen experimental geriatric beagles, weighin
Vg(? |I6(l)%r9af(r?ns and undergoing anesthesia for dental prop%ﬁygm\ﬂ% %09010

used in this study. All dogs were fasted overnight prior to anesthesia.
Experimental dogs were subcutaneoysly administered 0.5 5 mg/kg
compound of Formula la at the time of pre-anesthetic medication. Control
dogs received no treatment in addition to routine pre-anesthesia
medications. The duratlon of anestheS|a tlme to extubation and time to
sternal recurss NeRecPe:84n Sicttiperod Of 5 onadimigompound
of Forﬁ@@%@wm%@d@tmmﬁ Wi @Iﬂﬁé@‘l@ﬁ(ﬁﬂé%@ﬁ\g Bﬂoﬂﬂﬁdergomg
ga@@@g@qlopﬁg,% Hﬂa(ﬂs(.) mgéru@&g%%%{% i é1{%‘,)0/ in 1 distilled
ate

Wrler ;& arm a so t| The solution was soni i asé%’mplete

dISSO hoandn ﬁ%r ea'?h SHREE I SIPR WA RS WoTRTYE YR Mitistersio 0.5
fBgfﬁ?eQRlBPPUWo?ﬁﬁ%ﬁ%dﬂwabﬁﬂI@w Spletionstidtconapiosinth OLGMBIHEAA
(©cBivmi fcgjoaretentacmaainiers b YRCHHBIRES INRRUABNA RS e Lfen o

B, ia.wa d and maintained using t
foﬁpg ?ﬁgﬁ%rﬁeﬂ%ﬁéﬁc&’g mlﬁ‘?gﬁaﬁgﬁ%wgrﬁmﬂﬂ@ntal

10 QoL pilsignss oFmﬁafaime\@ére

mmwﬁsmamm o e ethahay e ORQmexaeTigseni i,

mwo%m&ﬁw%ﬁﬂﬂ%ﬁ@@%%\ﬁ%&%‘%&@ O%/{P@é o Ci%%

Q%B{{RQRQR&( na%llggushc(% %gg enicillin-(30,000 units 3Ci o8

During the n c?on pen @AMP&%?W@%FHW&%MWMMS
Phdideong). $a)ins phtimmisune nf Foenuta aainegmithere

mharkm&rcsnfwaﬂmtah@@maﬁm@pns ranging from 0.5 to 3%. The patients

were el u ringthe anesthetic and recovery 25
periods. feﬁgﬁ? gtwg i gﬁﬁls%%%& Srenss hno S ‘fa N Araintingr ysing the

between e

(1) Preanesthetic administration: the Experimental patients were treated with

subcutaneous administration of a dose of compound of Formula la, as prepared above.
Both experimental and control patients were administered glycopyrrolate (0.01 mg/kg
SC}, butorphanol{0.1 mg/kg SC) and penicillin’(30,000 unitstkg SC)

(2) During the induction period, the patients were administered intravenous
methohexital (8 mg/kg IV).

(3) The patients were then maintained with inhatant isofiurane at concentrations
ranging from 0.5 to 3%.

The patients were monitored continuously during the anesthetic and recovery
periods,

Results and Discussion. There was no statistical difference between the
experimental and control groups in terms of duration of anesthesia, time to extubation

time to sternal recumbency, or visual analog score for "smoothness” of recovery period
(Table 2). Subjectively, dogs treated with compound of Formula la (0.5 mg/kg SC),
during the preoperative period tended to look less anxious during the recavery period
than control dogs. Treated dogs tended to receive lower visual analog scores for the
smoothness of the recovery period than control dogs. All treated dogs (7 out of 7)



experimental and control groups in terms of duration of anesthesia, time to
extubation, time to sternal recumbency, or visual analog score for
"smoothness" of recovery period (Table 2). Subjectively, dogs treated
Wﬁﬁgffﬁﬁ%ﬂnd of Formula la (0.5 mg/kg SC), 30 during the gFeTcS’d?&Pé{?/\‘)%““’
period tended to look less anxious during the recovery period than control
dogs. Treated dogs tended to receive lower visual analog scores for the
smoothness of the recovery period than control dogs. All treated dogs (7
out of 7) WO 2005/082366 PCT/1B2005/000010 15 received visual
analog scores of less than 5 cm while only 50% of control dogs (4 out of
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1. The use of an NK-1 receptor antagonist in the manufacture of a
medicament for improving the quality; of anesthetic recovery by reducing
excessive vocalization, purposeless movement, and ataxia, or a
combination thereof, wherein the NK-@receS'ptor antagonist is a

compound of Formula 1, R2 NH OCH3 'Nf 02 (0) or a pharmaceutically

1. oreeRiaRieRANPIEOl WNGTEIL R4 15 METYh SHM SR RM SRS R Y
improving the quality of anesthetic recovery by reducing excessive vocalization, purposeless
movement, and ataxia, or 2 combination thereof, wherein the NK-1 receptor antagonist is a

compound of Formula |,

)
or a pharmaceutically acceptabie salt thereof, wherein R* is methy!, ethyl, isopropyl, sec-butyl,

or fert-butyl.

2. The use according to claim 1 wherein the compound of Formula 1 is a compound of
Formula la |

C{CHg)s

OCH,

NH

@.
S "y, < :

(Ia)



or tert-butyl. 2. The use according to claim 1 wherein the compound of
Formula 1 is a compound of Formula la C(CH3)3 N(la) 18
(2S,3S)-2-benzhydryl-N-(5-tent-butyl-2-methoxybenzyl)quinuclidin-3-amin
e, or a pharmaceutically acceptableisalt thereof. 3. The use according to
. ~Clal int It-is the Gi  salt.-4, The use

O e Bt arir ho oS g bR St i o

pharmereiicabirahsenitdd whichessaduring or after administration of a general
anesthetic. 5. The use according to Claim 4 wherein the compound is

. administered parenterally. 6. A pharmaceutical composition for the

3. yERweHCSPIHIPRAViIAGItAE qUAMDSEEBSHtE Yecolel Byndaiengysalt.
excessive vocalization, purposeless movement, and ataxia, or a
combination thereof, comprising a therapeutically effective amount of a

4. chhspBaRacerEpEHUAIT PRSI T s reTaP RS O R oI ) gyl

adminRfcPeBhRIBRacalbGRYr-acee piakie saltitheseafssnbrIaReRB:ix. methyl, ethyl,
isopropyl, sec-butyl, or tert-butyl, the composition further comprising
sulfobutylether 3-cyclodextrin, a preservative, wherein said preservative

5. isTmetecciesediant T pharmasautically aeoantable satisicerdilesiiehlly.
The composition according to claim 6, wherein said pharmaceutically
acceptable salt is citrate monohydrate.

6. A pharmaceutical composition for the treatment of improving the quality of anesthetic

recovery by reducing excessive vocalization, purposeless movement, and ataxia, or a
combination thereof, comprising a therapeutically effective amount of a compound of Formula |

orla

C({CHs)s
< /
L S
ng o OCHs Ly OcHs
(NQL/ A\ @ VAR
]
N

o {fa)
or a pharmaceutically acceptable salt thereof, wherein R? is methyl, ethyl, isopropyl, sec-butyl,
or fert-butyl, the composition further comprising sulfobutylether S-cyclodextrin, a preservative,

wherein said preservative is meta-cresol, and a pharmaceutically acceptable carrier or diluent.

7. The composition according to claim 6, wherein said pharmaceutically acceptable salt is

citrate monochydrate.



