NK- 1 RECEPTOR ANTAGONI STS TO | MPROVE ANESTHESI A
RECOVERY FI ELD OF | NVENTI ON The present invention
WO edoabgsed o a net hod of i nproving anest hesi a reBCDUB20§5/000010

conprising the step of admnistering to an aninmal a
therapeutically effective anmobunt of a pharnmaceutica
conposition of a NK-1 receptor antagonist. In
particular, the present invention is directed to the
adm ni stration of a conmpound of the Formula I, wherein
R2 is selected fromthe group consisting of nethyl,
et hyl , |sopropyl sec- butyl and terf butyl, to an

il .

conpound of the Fornula la to an ani mal to inprove
anest hesi a recover yFIELBERISENINDN The conpounds of

5 Formula | and la, NK-1 receptor antagonists, are
ef fihetprasentisvention rebated fo@ metbort of improving anedtkesiadenpuennds

o B A ol B8
phagmacedticat corhpasition of @ NK-1 r[gc@tor@ngag;gm%z al so descri bes

phay, nBSENL] G pr&QRPRRNtibPR I8 for tﬁ@h&?ﬁmstrgtf onedfﬁ%bﬁmound
usi ng NK-1 rece tor antagonjsts. WO 03/

10 of thpqrulgd swiasain fs és ssfecige.fiom be @muercoaﬂ%t@g&ﬁrf@#y' £,
|soﬂr6®@tse5'-9&9féfﬁ| ter Bty toyarMita tdkiprove dreshedkh Ritod.Mal S.
he text of the aforementioned patents and all other
references cited in this upeC|f|cat|on are hereby
i ncor porated by referengé their entirety. Animals
recovering after general pst hesi a often appear
dysphoric and exhibit

NH

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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behavi ors such as excessive vocalization and
pur posel ess novenent. During the recovery period

WwW@eiosass6day experience traumatic injuries, esSperiEbéz000010

to the head, in early atteppts to achi eve sterna
recunbency and later while attenpting to stand or wal k
too soon. This risk of injury is extrenely high anong
horses, which despite specialized recovery stalls,
frequently injure thensel ves and nedical staff as they
recover from anesthesia. Adm nistration of an agent to
an animal prior to ingggéiag ﬁ@ anest hesi a, during an
anest heti c epi sode or thesia, that could

[ nﬁhev:embds\mdq w8F értryiladfant lheg NikAE sschptbr antagenistes ae difective as
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6 222r0§8ampeb$ 6,255320n Tbe pieparatien ofithecanegbunds arerriesérivgd of
therélgp{loé"5'@3%5%!3'8%%5&1%?ﬁﬁfﬁ%&tﬁiggg&nﬁbS uc%%ﬁd Fbstthef of

mnistering to an ani treatment a
emasisarsimg -1 cedeplpr antaganists, VRASRYO84T descrbrsthe b sfiNGl

recébmﬁt%b@)ﬁlé’@ td){reéi amn%alraﬁ'&ﬁﬂ/t&ha@éﬂr@géﬂ}hﬁmonaammals The

pharmaceutically acceptable salt thereof, a prodrug of
text 9hthg afaserpentienedpatents andal| ?the'd?fe%?"%ﬁ Gigdldn this %R?ﬂf'%ﬁt'%“ i

her&ﬁ'u&o%@%ﬁﬁmf&éﬁd& lﬁﬁletreﬁﬂ‘re@al d prodrug. In a further
aspect, the 1nvention IE directed to the us

of NK-
o ABfials reaRYeIpE et Geng A= IHESE GliP ApeT VP BT EXbi
behS‘ad)l"s sh&lﬁésﬁi@fcess&ud)fo@drzu@)ﬁnd?pﬁrpﬂ)sélefmGUMnm Bamnzl; thal t
O vat e

recqv e Is %/ n (t) al{fl urrgp gnd 1 ﬁ?d[
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earlyy afperopts tgachieys tsteersl eecumbermray\d laterovhdle eftfyoplingdo stand bewalk

oo St TSRPS0 QAR AR Gl BB o e
recovenysdlis, feeduehtly injprsgherpsdives spd mmtcyl staff as they recover from

=

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

during an anesthetic episode or after anesthesia, that could improve the quality of the
anesthetic recovery by reducing this potentially traumatic purposeless movement, would
be valuable.

SUMMARY OF INVENTION

In one aspect, the invention is directed to 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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and terf-butyl, or a pharmaceutical |y acceptable salt
thereof. In a preferred enbodi nent, the conpound of
wao-eos8s6d i s a conpound of Formula Ia, PCT/IB2005/000010

(2S, 3S) - 2- benzhydryl - 3

L/ -(5-tert-butyl -2-nmet hoxybenzyl ) qui nucl i di n- 3- am ne,

or a pharmaceutically acceptable salt thereof. In a

nore preferred enbodi ment, the conpound is the citrate

salt of the conpound of Formula la, such as the

citrate nonohydrate salt.In a preferred enbodi nent,

the conposition is parenterally, enterally or orally

adm nistered prior to, during or after an

admome smbadiment, the NiK- Y eceptart ardageaishis @ acampound of Formula |

Preferentially, the conposition is adm nistered

parenterally, with the pharnmaceutical conposition

further conprising a ffharmaceutical » acceptabl e

cycl odextrin. Prefergatjally, the cyclodextrin is

b-cycl odextrin, hyd fir opyl b- cycl odextrin,

sul f obut yl et her b- extrin or substituted

cycl odextrins. Inja pjeferred enbodi nent, the

cycl odextrin is syl foBttyl ether b-cyclodextrin and the

NK- 1 recept prfagtagoni st is (2S, 3S)-2-bénzhydryl -

L/-(5-felt-bpu hoxybenzyl ) qui nucl i di n- 3-am ne.

In a preferreg-ex VAL t he conposition further

conpri ses a pharng Al N accept abl e preservative,

preferably, nef}/-fsgl. In a further enbodi nent, the

i nvention provi ¢ i phar maceuti cal conposition for

i mprovi ng anest lgsi & recovery conprising a NK-1

receptor antagoni St; a pharmaceutical® acceptabl e salt
whergin & scfelectedifropuiihe gravp cemsisting ofmetyidetbyl, iseprdpy.adet-bugt  a

and t%r?—%ﬁét?%& LhndhhathiCafacprdbicSimMas: said salt or said

Ina prgférred embodiment, the compound of Formula | is a compound of

Formula la,
C(CHa)

OCHj;

Ia

(28,3S)-2-benzhydryl-N-(5-tert-butyl-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

monohydrate salt.
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Definitions The term(s) "conpound(s) of Formula I" and
"conpound(s) of this invention" as used herein, neans

wa@2mengsend or conpounds of Formula |, prodrugBCt/iB2oeaf00010

and pharmaceutical ly acceptable salts of the conpounds
or the prodrugs. The term "conpound(s)," when
referring to conpounds of Forrmula I, also includes
prodrugs of the conpound(s) and pharmaceutically
acceptabl e salts of the conpound(s) orthe prodrugs.

The tern1"neurok|n|n receptor antagonist" as used

dt
oI preleffey BrBBamalt tescgARugtionts suRELy. ST ol
adm&lstmécapsmm tdberig @'aiftensaireaﬁd riﬁlmstaitlby oba geheral ahbﬂhé‘sl:(a 1 e
{ Imte
r oPHeSstlelly SRR Oh oS caBtbr s Lol o6,
pharmaaédtlydal|cnmppa;mrmfadlnmf@ompmlrmmpharmacqmcaﬂgpheﬁptab!!eea _
cyck%%xt}{l% yf-:’aaferer?lmll ec%n}%ggﬂ%s is gn,&g%a%&rw ﬁgdr %M)}Qhat Ic

mne C
cyclcmmatnm | suifolaaylétberqi-cyatodaxttin or substitated qulmiantdss la rayﬂreferred

b I I
emb3iiBERY PHtoty S repye e ek GRR s eI Vo e
antabcbrget 3] (BS[B&)i—IZmﬁhzh‘yﬂm ple(ﬁtterdbdlitylmmustnzyﬂ;)qhm&chﬂ|hé3r-amlﬁe
n neur.0 ece
Iﬁ% Vﬁ ri/ ép SR dgn%{gp é&-‘:(Iccl)rpposmo?#‘1 é'thgrr %omqrgé eﬁé}kgggtﬂlcglﬁl
acceptablethesinative poafenaply, rastatrsasdl. her ei n | ncI udes i nmprovi ng

the, Shiahds eanS?)fd‘rﬁé?ﬁrﬁé‘ﬁ&én?igrj @‘69&4& 1 BP‘*I‘L EAHELBm mposition for

. exceSS|ve yoca i zdtion an SS nove
improvirganegthegiaaedovenyicagpasieg & BK-T r@é@i@f@rmqgoaﬁtd aattenpts

phart'r%céfti@é‘lgl a@@é’pt% Kalt tRGreS01 'B)odrd&tﬁ shifl'cBinp&Y é?‘é'g?éltsraft ra

as used herein neans a ¢ |gosacchar|
solvats or kydeate of $Rid eqpRauas spi ty)r i*ﬁd BIREPS- and si ze but
define a hydrophobic cavity and can form i ncl usion
conpounds w th ot her orgsfaitiengm! ecul es, with salts,
an"Fhém’ltetrnQ(st)1 ac!o%%%ﬂr?d(s) of Formula I" and "compound(s) of this invention” as
used herein, means a compound or compounds of Formula |, prodrugs thereof and
pharmaceutically acceptable salts of the compounds or the prodrugs. The term
"compound(s),"” when referring to compounds of Formula |, 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 neurokinin receptor and includes, but are not limited to,
piperazine compounds, spiro-substituted azacycles, dialkyline piperadino compounds,
trypthophan urea, polycyclic amine compounds, substituted arylaliphatic compounds,
aromatic amine compounds, quaternary ammonium 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 receptor antagonist known to those of skill in the art.
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either in solid state or in aqueous sol ution. Methods
for preparing cyclodextrins are well known to those of
w@koosl8336 t he art and many cycl odextrins are PCT/IB2005/000010

commercially available. There are three main types of

cycl odextrins: a-cyclodextrin, b- cyclodextrln and g-

cycl odextrin. The term "cycl odextrin" also includes

vari ous substituted cycl odextrins, including as side

chai ns any organic noiety or a heteroorganic noiety.
Substituted cycl odextrins al so include cyclodextrins

L MBNINg BGF e IEPPVact s SeRETE e s foving e SR6ly o

aneguétilc%hb)éérlsb/ltiy%camd\b @ikcesgivs Vodalizatidn audfbmiemtsleless movement

.l nec [ t t

inc 50 35 eSS e B WG ety
cy cTiedtesah rcytlodgktrin’cmsylsed yneriemdnemls |arcyclwajllgraﬁa¢bharlde

Cycl%gﬁ%?t r%qi/% {éll{; &Yrgéh%)&é BhEB, Q¥% buPae%MQ 'a‘?\%’&bﬁérﬂc cavity and can

clod
formydlusmmmmn@s w»}kwtb@remamqmolhv&ﬁ%wlp pajisyand with halogens

elth%'I rﬁé’cg h%@ﬁé(w ih Q\q uddd "sQRSﬁ’dﬂ Wéth&'s%(rcdr%‘? % Eﬁlcfbdextnns are wel

r oxy coextrln gucos
known wb@a@déﬁw mnthe art gr@ gay pycipﬂeyemweﬁpwmrc'%@vef@me

TheFé é?é,( ﬁ{r&éjﬁ\éwt*ﬂés Mdd&)&hneg oCEbasket, Plcﬂ)clodextnn and v-

otrials b- cycl odextrin, maltorlasg
cyclgdqg(y@} d Qg;@rm ﬁyclqgentgptq}gg,npcl@wepw%ﬂtﬁe cyclodextrins,
mcl&ﬁﬁ@;l AA0RHet dhiaths @AY bigahic iRsety Yl h&é@or@b?ﬁb wioRsty. 0$ubst|tuted .

cl odextrin derivatives tEﬁ m es sucI?
ey B PO eI edRT et e ) ARV gted, Bty g, o
readdiftodsiih Hédeaikgietidrar cycl odextrin known to t hose of

oK e i, A A R BB R S s
limite tog sulfotloglethee aymnd‘emin hydseyproms petidaktiiy, lydgayethyl
eyl SUEGT GelolB. Wiy ot R B8R Slos B doadi i,
sulfobutylether-B-cyclodextrin, hydroxyethyl-3- cyc|odextr|n. hydroxypropyl-y-cyclodextrin,
hydroxyethyl-B-cycIodextrin, dihydroxypropyl-p-cyclodextrin, glucosyl-p-cyclodextrin,
diglycosyl-B-cyclodextrin, maltosyl-B-cyclodextrin, maltosyl-y-cyclodextrin, maltotrialsyl-3-
cyclodextrin, maltotrialsyl-y-cyclodextrin, dimaltosyl-B-cyclodextrin, cyclodextrin
derivatives, various mixtures of cyclodextrin derivatives thereof, mixtures such as
maltosyl-B-cyclodextrin/dimaltosyl-B-cyclodextrin, and any other similar cyclodextrin
known to those of skill in the art.

The term “mammails” 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 symptoms of the particular condition
or disorder, or (iii) prevents or delays the onset of one or more symptoms of the

particular condition or disorder described herein.
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The term "therapeutically effective anbunt” nmeans an
anount of a conpound of the present invention that (i)

WO e@ans23e6 prevents the particular condition OPCT/IB2005/000010

di sorder, (ii) attenuates,ganeliorates or elimnates
one or nore synptons of the particular condition or

di sorder, or (iii) prevents or delays the onset of one
or nore synptons of the particular condition or

di sorder described herein. The term "pharnmaceutically
acceptabl e" indicates that the substance or

cogposi ti,on nust .be co i ble chemcall nd/ or
to %Eﬂ@gﬁ"@é’l‘"??ﬁ”t'ﬁ\ﬁ'@’ﬁc%gb nga{éﬁgfagg]ee%pgtaemﬂ si ng
compoditdhiiistibé eompatibid/ dhemically araiomidxidoigiegllyl, mtathecbther

. therewith.. The ter "treating"', "treat" r .
nrarietieind dia B A B e e e el repiednsteuth ve.

i . @he tgome [tregtiod”| ‘treat! roe Stazbmént” dditir&te IRASERIFAVE @hd OF THE

es of the present invention

pre\v%weglg‘r ‘%@M%}@g}p{%ﬁé@?at ed, as the sanme becones

better understood by reference to the follow ng

detai |l ed descri ption when considered in connection

wi th the acZRBRAESCRPHENGF THEORAWINGS gure 1 is a

chart illustrating the effect of the conpound of

Fofhar adyantages ohibe present igvegtion il be rradil:apnseciied wsithe
sanﬂ%&r&@%@ftb#@@emt : FF-Jf:CeQ_NcJ Rah@forewing ditatﬁwamésamption when

yrovides for a nethod o nprovi.n nest hesi a recover
condigeresh icameSti) Wi e Resaendnley SPMPE. PRSI goni st pr i or

t O Figity 1t Qa Oliarkifiistratirigthe affuvt of thé cahpound of Foretuér lalon the

ﬁne theﬁi@. [N ar%icular, the invention is directed
qQualty L P P EPPYTY '] ¥ pound of Formula | or la prior

to, during or after the admnistration of genera

anesthesia to DETAILED DESCRIPTION

The present invention provides for a method of improving anesthesia recovery in

patients by administering a NK-1 antagonist prior to, during or after the administration of
general anesthesia. In particular, the invention is directed to administering a compound
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 la can be prepared as described in U.S.
6,222,038 or U.S. 6,255,038. Salts of the compound of Formula | or la, in particular the
citrate salf, can be prepared as described in the above patents. Alternatively, the
compound of Formula | can also be prepared as described in co-pending U.S.
provisional application, No. 60/541,323 assigned to and owned by Pfizer, Inc.

One possible preparation of the crystalline citrate monohydrate salt of the
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 grams

anhydrous citric acid at room temperature. The mixture was converted to the
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i nprove anesthesia recovery in patients. If
adm ni stering the conpound of Fornmula | or la after

w@ensnsdicanest hesia, it is preferentially adm peBIB0&EH00010

wi thin about thirty (30) nynutes during the recovery
stage. The conpound of Formula | and la can be
prepared as described in U S. 6,222,038 or U S

6, 255,038. Salts of the compound of Forrmula I or Ia,
in particular the citrate salt, can be prepared as
described in the above patents. Alternatively, the

mor%gg%rgt:ég)g éﬁgpeﬁgrngli'rl\ ?Sadl nﬂg%ﬂuélers fgrr %gﬁltgénelpoa 3 %rbogtﬁtle(r:egt Pr(%i,ding

I'm covpen fona
a white. cnBillibe 5oBR3 assi gned to and owned by Pfizer, Inc.

AR R R38Rl R gBE AL b e
amwé@égﬁmﬁ@owvd g zarmulsf! of laan B equasas eharmagegically acgeptable
diluérﬁ.oRrpﬂﬁbﬁllacﬁﬁ%gagydéﬁ%%&%r%@@Qﬂ Sithe EMSHUNY 8PBormlf It may also

slurry was ac . grans anhydrous citric acid at.
be ysgerfubl AP Attiaaor matale spls: vk @/clReRXEbmaKPe @ddaddo the solution
in atcbm;]e?ﬁéxr@mdé@ea)f Yo ]gz_%lat@ra@bgtg;ow ﬁré%rdﬂy, fNe m%fa%)@émﬁrpr

el. en rs an iltered, providing a white
compr§eh Sbpih 516 (arLh20% ] be PRHEOP AL RPOOHE ar e
prefpragyabeadt 5% tahbant W/L.ngha?qbbamamleumb@@ddny cEinplgid e

amount_ . of  t he conpound of For | _or lain an .
confiB A 8 R HCERATT et A P BTy Gy Prondative ar
desgibad imaeependingl U S qurodsiorab beplisation Naf 60/640,89Massigned tf and

1 [,.0r Al be. L '

ouB S By o P BhARE SEH S B RS 1 S
Formgleiof lenad weltasoahaoeareutical compasitiges, dsf desbrihed i 06-pendirigoliS.

H5ha) [d ' RO Uthed
L L
applgstienspire hesieR ingorapiGiad s their enirplyder all@ysPosesar maceut i cal

COMRAbY heram, & tBab&itRAlyld¥ective 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, however, depending on the species, variety, etc.
of animal 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 rhay vary with the species,
age, weight, response of the particular patient and route of administration. The above
dosages are exemplary of the average case. Accordingly, higher or lower dosage
ranges may be warranted, depending upon the above factors, and are within the scope
of 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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conpound of | or la, cyclodextrin and a
phar maceutically acceptable preservative are descri bed

wo eosospendi ng U. S. provisional application NOPCT/IB2005/000010

60/ 540, 897 assigned to andgowned by Pfizer, Inc. A

met hod of inproving injection site toleration of the

conpound of Fornmula | or la, as well as pharnmaceuti cal

“cofpositions, is described in co-pending U S.

provi sional application No. 60/540, 644 assigned to and

owned by Pfizer, Inc. The above applications are

hereby incorporated | n.their entjrety for all .
such) i HSIERION ke B SeAdralal i ime,onsTRulanEds MR FFaeasd BEPG ve
prefermnal ot séquiential domimgptration, the compodintcof Forrmuas esr lafand the

. Lpventi on typically. b t0. t
e BF 6y oL O P ke MBI BFreni 24 B8 e
comhowehat Fornalda borda npy be atministered pes to, \daringonaftee preanesthetic

ol t r [ Faak: he body

S E e M
phanasevtiteiagent arp adeinisigred sesngtialisitogadminigsation) of gachecan be

by the2RSorAfitfekdi nRfidg¥e i ngredi ent may be from about 0.01
to about 100 ng per kg of body wei ght of the aninal.

Pr elcedraing Yo thk fathicie @ thie Snvehtm @B&Hég&db@th@ﬁ)r&&nﬁh%&ﬁion
e veterina

10 g per kg of body wei ght. Th ry.. .
or asgpr Bty SLOTBPUGH FORTR bor 19 /1Y Hdeas e 6R9onBl api
phaﬁmgdﬁﬁogfdgi%ﬁ(réfbﬂedﬂt@&?h@ﬁn ﬁélé takbmafian”) is Eﬁefﬁﬁbly ladtinistered
— I vl du atl en wni . vary wtn t SRecl es,
in thg et of o FvarRateuioR pratbusion n Adopiat i camPRaforial g
compourtdeof Forraai oi latcambe adminibteeedib avmtielt by yedousmaeans,
. r - qr
ol FEAR, Mot N SAE B AR, oAE LA Yo e 8
subeUienegglve factors, and are within the scope of this

i nvention.
Compositions suitable for parenteral injection generally include pharmaceutically

acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions, or
emulsions, and sterile powders for reconstitution into sterile injectable solutions or
dispersions. Examples of suitable aqueous and. nonaqueous carriers or diluents
(including solvents and vehicles) include water, ethanol, polyols (propylene glycol,
polyethylene glycol, glycerol, and the like), suitable mixtures thereof, vegetable oils (such
as olive oils) and injectable organic esters, such as ethyl 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 dicalcium phosphate or (a) fillers or extenders (e.g.
starches, lactose, sucrose, mannitol, silicic acid and the like); (b) binders (e.g.

carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose, acacia and the
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According to the nethods of the invention, when a
conbi nation of the conmpound of Fornmula | or la and at
wo emsoswne ot her pharmaceuti cal agent are adm PCBHIBR0EH00010
t oget her, such adm ni stratien can be sequential in tine
or simultaneous, wth sequential being preferred. For
sequential adm nistration, the conpound of Fornula I
or la and the additional pharnaceutical agent can be
adm ni'stered in any order. For exanple, the conpound
of Formula | or la may be adm nistered prior to,

I|ke AL hgrﬂﬁcgg%tg t e%ﬁr%ﬁ%}\edsthg Felze) c(dg(ﬂ%tgb%g%qa%g#e%& (F\wsgar-tala&, :

ona
calcphacam@@ltﬁ, ipotalo erdeniecacstagcha @iginid adids cedais eefuplex sikidates,
L0 Sh f Yol e
sodyfift PR T HOT (9 soR G RO G pardfin AT R e, 0
absprptiemadcelaraters (papanaternay ammonjimeeamoungds, ant the fikedr (gh

wetfrdieRRYé N c@t§/| a@co%@l"&l%a?éi nGHnoEteér%' ghdlth@likel); h)aéHio@Ents

| east one ad | onal eutical agent (referred to
(e-gh &pelinnbepdonite: eeéltﬁﬂ lkak PB‘H"')(')l'@”Bﬁ"?éyf (9‘916?&9 M sep@itad
magrfésmhx%tééi?ét@ ébﬂld eowtayléﬂtrwbblscgdd.m RFRASsUfat and the Ilke) In

Accord éﬁﬁg) %IOH P t he conpound qf
the pasgof F%"sgﬁﬁ apdt S S S °E’BS Pah SFP EATPIRP 'i"lﬂﬁge“ts

neans, |nclud|ng orally, buccally, nasally and

. 0. .int i nt I

PesEle SiBeenbiohS el pisl RTBALrq A b RST s sy g
filed pglatit ¢GapeulgensngsUch excipibntd es [Hcmseracmik sugal,as act ephighl e
moiS bt RO orl RRRAGNAR R 01 Ut ons, i sper s ons,

uspen bns sterile pomders for
r ecﬁﬂhgﬂosageﬁ@ma sythvastablets, drapegse carsblee. andlananuiassan be

prefHrePGltS L iRgs Snpdrele Su® sséﬁ'téri%l% g'éﬁ&’ Ht?tel%%ll known in the
di

nonaqueous carriers_or | uent cl udi ng sol vents
art. abhey wayiasoestanRaeghingageets, ATt QRRASP Deh rsgm gpmposition that

they RIABY HREBPoM§Pbf the present invention and/or the additional pharmaceutical
agent in a delayed manner. Examples of embedding compositions that can be used are
polymeric substances and waxes. The drug can also be in micro-encapsulated form, if
appropriate, with-one or more of the above-mentioned excipients.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups, and elixirs. In addition to the compound of
the present invention or the combination, the liquid dosage form may contain inert
diluents commonly used in the art, such as water or other solvents, solubilizing agents
and emulsifiers, as for example, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils (e.g., cottonseed oil, groundnut oil, corn germ oil, olive oil, castor
oil, sesame seed oil and the like), glycerol, tetrahydrofurfuryl alcohol, polyethylene
glycols and fatty 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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pol yet hyl ene glycol, glycerol, and the like), suitable

m xtures thereof, vegetable oils (such as olive oils)
wa@emsiosg3ect abl e organi c esters, such as ethyl PCEH2005/000010

Proper fluidity can be mgpntained, for exanple, by the

use of a coating such as lecithin, by the maintenance

of the required particle size in the case of

di spersions, and by the use of surfactants. Prevention

of m croorgani smcontam nati on of the conpositions can

be acconplished with various antibacterial and

antifungal agents. Solid dosage for

aPHPRANSOPS R a?#“m& thesomppund Adhe Rfﬁ%ﬁ"éwent'aamté‘res and

comb!ﬂléﬁﬁw hﬁ§ furlhar &tﬁd‘hsé ehspén@l@gsa@ts‘ ergtmhoaylatadmtedryof
nati o xed wth

nb
alcongfp. roBRE et ael ol Sl sBibidh SR P atosSRie|Bs PITIGSES, ot
alumifum nte&mydrem)iemmtonms agarelagamand tragacanthy, odhixtaresi afthese

ph r (a) fillers or extenders (e.g. starches,
mmﬁgxggzﬂéaﬁs@%rose mannitol, silicic acid and the

like); (b) binders (e.qg. carboxynethylcellulose,

al gi nates, gel ati n, EXBERIMENTALSyrr ol i done, sucrose,
aﬁﬂs'paﬁfg%t .ﬁfd glﬂ@stuc( yWerd HAREHAALS stafddid rAHMESHA  and

the | |S|ntearat|ng agents (e.g. agar-agar
appropgiate haafing ang yerttiation n Al degs ware pagrchndes gertecal anastogsia. dhe

dura’u@ﬁ bﬁane@ﬁéélé' tfﬂn&t%'mluﬁétloﬂ dnb GRS stefRfifcdimBatch) %?é e and
sol ytion retarders

d
recor@qqe Al§q<rp}ed \(/Qr)a bgbgv&r%tnp@ﬁtnvg@é gysgp%rgaoqugh ée@ca?zatlog a‘;jmlcri1

purpoaélaéﬁhawm@nanmwmr@mw dvA8Ndvdshiged tdsbie theYquality”
ents (e.g., cetyl alcohol, glycerol

°fther€8hf8§FgOXF Fl-’?”%d the like): (h) adsorbents (e.g.,
k 2@l sed hb.em; ¢el tben Siuebtioh ef Andsthesiatisdihetimé in minutesietapsed

betw eglngtab%tt al %Ph ?a‘f‘o#nqaﬁwteg eﬁaéiasggagne& um st ear at e,

ene 'um | auryl sulfate and
t e Uselt dayrem thettben dmoabduoammﬂISdbe time in efyiudessslapsiag

betwéje(ﬁsc%ggatloﬂ tn@éﬁ&s%%é Séedbf &g{ ;/%‘Ig)f %eé?{dgtrgcsﬁ;@lai d

nposi ti ons (0] Iml ar type may use
tube qu m@pgntane%fswathwm@r d

As used herein, the term “time to Stergal 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 to

score the “quality” of the recovery period (0 = smooth recovery, 10 = rough recovery).
Factors considered included, but were not limited to, vocalization, purposeless
movement as well as the subjective degree of dysphoria experienced by the dog. The
study director, who was blinded to treatment assignments, assigned recovery scores.

Statistical Analysis. Data from two trials conducted according to the above

procedure were combined for analysis purposes. The data in the following 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 Excel.

Recovery VAS data were analyzed using SAS Statistical Software.
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filled gelatin capsul es using such excipients as

|l actose or mlk sugar, as well as high nolecul ar
wowioghs23pol yet hyl ene gl ycols, and the |ike. SoP¢TIB2005/000010

dosage forns such as tabl ets, dragees, capsules, and

granul es can be prepared with coatings and shells,

such as enteric coatings and others well known in the

art. They may al so contai n opacifying agents, and can

al so be of such conposition that they rel ease the

conmpound of the present invention and/or the

ilneBOA] 1.0 AG/REDB5S bCEmM of Forutfth Wit sTRHY Eptrol

SITron
ar LRSI TREP| BAURSPIE 4055 REEAlband TTleineighambait96-25

kulobemsnwanecsubetﬂmpgyl ba@vhiaRteréd 110 nig?kg%ﬁfpeﬁr'icf ﬁ]ﬁm%ﬁ%me

nou BR8 18refRiindts Aot Gl eds W opuiapsously
adfplhlaﬂerﬂikm’lﬂquwaleﬁt whoepsfablire salmberﬁmi&)ur §ﬂd)rt!6 b%fﬁeSt?eﬁlg
1 On 0

sor BRI, %85 oy BUSHBnedfAb okt Sroelof e el i
recyrRency werereaoded eTﬁecnaﬂemtayleleonmratloredl aoatifuodsly deMHghe
ane@)@@@m&reé%g, é?m&@e art, such as water or other

ts, solu [1zin aents and enul sifiers, as for
ngen tigs ROk m-m- g ohlr o mu: d’fo,rmeltamgdswere
presREDBY\Eb NI th¥ ho:ﬂﬁ&ln@to? For%'ihzx' nd ?%EZL?’LB (10%) in

|
d'“@?&r’@%‘%‘i%ffﬁfpﬁé%u@ﬂe J%P ég'g'@ngﬂfas S@mC@fGﬁ sce@amtatel complete

dissglutiomaitfittefid throGgh 8 OQQ[LIW Millipore @!/ﬁn\f;@ & (?Iter &?o?‘ttcplhegﬁcln’
Sesgie Se d oil and t i ke)

© ety ETen of Dose! Seiulmut’ copBrdsaibemia te oot
salificplagebaco.d neisie M@rwédrﬁmgtbrehw,suscfuténezsaéilh}%%tlai éc?‘z
su an nd t Besi des such inert dil tents,
e—n&mﬁ%%—r?&@r eré‘:' ApsthReip yas induesdising the fallowing as
protwg.tl't | ng (Bgenet fmur priatlts pleyihdithetin BdBMBRSIA he pABETRS Rere
treafe\%ﬁﬁ'lesﬂb&ﬂaneohgggrwnggatlon oq either a dose of compound of Formula la, as
prepared above, or the saline control (0.1 mL/kg).

(2) Thirty (30) minutes prior to induction (preanesthetic), the patients were
administered glycopyrrolate (0.01 mg/kg SC) and butorphanol (0.1 mg/kg SC).

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

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

Resuits and Discussion. Duration of aneéthesia, time to extubation and time to

sternal recumbency were similar for the comp(;und la and saline groups (Table 1). Dogs
that received the compound la 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 43.9% 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



perfum ng agents. Suspensions, in addition to the
conpound of the present invention or the conbination,
waorenpsosessher conpri se suspendi ng agents, e.g.,PCT/IB2005/000010

et hoxyl ated i sostearyl algohols, polyoxyethyl ene

sorbitol and sorbitan esters, mcrocrystalline

cel lul ose, al um num net ahydroxi de, bentonite,
agar-agar, and tragacanth, or m xtures of these

subst ances, and the |ike. EXPERI MENTALS The patients
utilized in the study were maintained in standard

facilit] wi th app ri ate heatir d vent.ilation.
admingiareslyyit g Femp RBRE P B gaRe iiotef e iz %
purpokgiedt nmneméntaand $dsh athxia, upbn sandiog éhanushlirie antralad tine to
sternal recunbency were recorded. Al so noted were
behavi ors indicative of dysphoria such as vocalization
and purposel ess novenent. A visual anal og scal e
("VAS'") was used to score the "quality"” of the entire
recovery period. As used herein, the term"duration of
anesthesia” is the tinme in mnutes el apsed between
i ntubation and cessation of anesthetic gases. As used
herein, the term"tinme to extubation” is the tine in
m nut es el apsed between cessation of anesthetic gases
and the need for renoval of the endotracheal tube due
to spontaneous swall owi ng. As used herein, the term
"time to Sternal Recunbency" is the tinme in mnutes
el apsed between cessation of anesthetic gases and the
time the dog could physically place and nmaintain
itself in sternal recunbency.
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WO emmewgasye period (0 = snooth recovery, 10 = r oRghIB2005/000010
recovery). Factors consi dengd included, but were not
limted to, vocalization, purposel ess novenent as well
as the subjective degree of dysphoria experienced by
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di ssolution and filtered through a 0.22mm M| 1i pore

syringe top filter prior to injection. Adm nistration
WoR00B0SB66 Sol utions of conpound of Fornula |a RdT/082005/000010

nmg/ kg) or saline placebo (0.1 ni/kg) were admi nist eregl

by subcutaneous injection ("SC'). Anesthetic Protocol:

General anesthesia was induged using the follow ng

protocol: (1) One hour prior to preanesthetic

adm nistration, the patients were treated with

subcut aneous adm ni stration of either a dose of

conpound ﬂpeﬁﬁémﬂﬂz?.sl /ka@@Bod¥ &F F?@Qf‘#%rm Etlz;‘ﬁut os
;?! B’f}ﬁ?eg‘o‘%’]‘tﬁé’%?’f‘%}?eﬁﬁzﬁgg negighing 911ﬁ¥i'qsaam%m%unﬁergeing
ot oo s s (00 09 K B
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oLk e B B
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i i i, t i I. t _cangentr | >
o) O AN SSRGS o
anBsihasif.dimnedp extvbatianeast simetto stemabreeurtbenay ivere reastdéd.ne t o
st e1mabarsRAGTOS HYK ohdbf Brm{iB1a bOR: gF%gﬁ@étgo%P :@re

st Ot oot hadB Sortieany 6L Gimyils [omay.) BOHBBEQEE (10%)
distitert wateit toddtnt H 9ol OFRe 86lHoR v 8bRidatbd %A%éﬁitbt%eco%%ger

— res
asBenie Tipee Snbiot #822amdbinae anae b fermioa ieeion.
| owgwdndirigtratisibi DisseC @BluliéHsSof cdiiSoun8 ¥ Ebish uat(&'sﬁnoq‘/ﬁgy gl\ére

indi.cate that adm nistration of conpoun a pri
adh{'}]'étcr%ggygu HANGONSINIEFO qual i ty of anesthetic recovery

anes

i n dogsthetiERysecao GenérabinewRESAHAS mhﬁé&i{ﬁ@sﬁ%iﬁt&nwﬁsing the

f Fornula | a dose exhibited |es
fo‘@g/c@ﬁll%}g 0|(P'on, | ess

(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 units/kg SC)

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

(3) The patients were then maintained with inhalant isoflurane 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 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)



pur posel ess novenent and | ess ataxia upon standing

than saline controls. Table | Effect of Conpound of
wo-o0e8s6d a on Various Paraneters Rel ated to APEeB1B2003/M0010

Recovery *significantly different fromsaline control,

p<0. O5Experinment B: 0.5 ng/ kg Dose of Conpound of

Fornmula la Fifteen experingntal geriatric beagles,

wei ghi ng 9-16 kil ograns and under goi ng anest hesia for

dental prophylaxis, were used in this study. Al dogs

were fasted overnight prior to anesthesia.

Exper.i nent al dogs 1.
o B Ao e SR 4 PR Y SoRphed b e
of 8) reveived atviveial anatmgdicoret of dass tt@orfi¢rol dogs recei ved no

treatnment in addition to routine pre-anesthesia

medi cati ons. The duration of anesthesia, tine to

extubation and tinme to sternal recumnmbency were

recorded. Preparation of 0.5 rpg/ kg conmpound of

Formul a la dose: Fornul ati ons were prepared by

di ssol ving the conpound of Fornmula la (10 ng/nL) and

SBE-CD (10% in distilled water to forma sol ution.

The solution was sonicated to facilitate conplete

di ssolution and filtered through a 0.22nm M | |i pore

syringe top filter prior to injection. Adm nistration

of Dose: Sol utions of compound of Forrmula la (0.5

ng/ kg) were adm ni stered by subcut aneous injection.

Anest hetic Protocol: Ceneral anesthesia was induced

and mai ntai ned using the follow ng protocol: (1)

Preanest hetic adm nistration: the Experinental

patients were treated with subcutaneous adm ni stration

of a dose of conpound of Formula la, as prepared
above. Both experinental and control patients were

adm ni stered gl ycopyrrolate (0.01 ny/kg



SC), butorphanol-(0.1 ng/ kg SC) and penicillin (30,000

units/ kg SC) (2) During the induction period, the
wEai0se8u366 wer e admi ni stered i ntravenous net hohexr/1E005@®0010

ng/ kg 1V). (3) The patientdowere then maintained with

i nhal ant isoflurane at concentrations ranging fromO0.5

to 3% The patients were nonitored continuously during

the anesthetic and recovery periods. Results and

Di scussion . There was no statistical difference

bet ween the experinental and control groups in terns

of duration of anesthesia, tinme to extubation, tine to

st er nal—+eeurbepey—oer—suak anal og score for
" snoot 1§ess" of| recovery perijod (Table 2).
Subj ec \gsly, dogd treatleddwi|t h conpound of Fornmula |a
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acceptable salt thereof, a prodrug of said conpound or

said salt, or a solvate or hydrate of said conpound,
W@ 200d/0886¢ or said prodrug. 2. The use of a NKPAT/IB2005/000010

receptor antagoni st; a pharmaceutical® acceptabl e salt

thereof, a prodrug of said conpound or said salt, or a

sol vate or hydrate of Salﬁi conpound, said salt or said

prodrug, in the nmanufactu £ of a medicament for

i mproving anesthesia. 3. A nethod or use according to

Caiml1l or Aaim2 wherein the NK-1 receptor

antagoni st is a conpound of Fornula |I wherein R2 is

sel ected fromthe group consisting of nmethyl, ethyl,

i sopropyl, sec-butyl an@LABMS-butyl, or a

pharmaceutically acceptable salt thereof.4. A nethod

0 r 1 u %m@fﬁ@@ bflirproving aQeﬁhggla’)’re rfb&hﬁrﬁﬁmgqgg&@fﬂ el of

| s a conpound
admt"f@”@@)to 3N grimak aesd Of/svci( Eeqt@ﬁmtﬁdnﬁrywpe@mﬁlbaqf@ﬁ%@wm)
ofa ﬁhﬂrﬂu‘a\&édtndél%oﬁrp@éﬂndh&;f aNK- R reRBatbRERRSEnist aqaaﬁmh@éw e
%Rj‘? E r eof . The met hod or use accord % Cam

accepiabiesal theregfea efaﬂiyal?ﬁaa'q’ COTPRRUING f $aid Balk 4T & Sgyate RENYdrate
of saidbegmepondd,akid<at e bald bﬁ;dn@ The nmethod or use according

t 0,a r 0 n the c

pazoriterat by N {iePabumitoctft p PP cabireer e got
theredfira mgdrog oﬁéatumécompouad ot sands$a1tabn a)a:bhmie or hydraes of Sald

t [ cordj.n

o PRt o P P Syt bR ey
anesthesia. .

3. A method or use according to Claim 1 or Claim 2 wherein the NK-1 receptor
antagonist is a compound of Formula |

OCH3

N Q

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



8. The nethod or use according to Claim7 wherein the
conposition further conprises a pharmaceutical?
waemepssbs e cycl odextrin. 9. The nmethod or usePCT/IB2005/000010

according to Claim7 or Caim8 wherein the anount of
the NK-1 antagonist is 0.01 ng/kg to 100 ng/ kg of a
patient's body weight. 10. A pharnaceutica
conmposition for inproving1§nesthesia recovery
conprising a NK-1 receptor antagonist; a
phar maceuti cal » acceptable salt thereof, a prodrug of
sai d conpound or said salt, or a solvate or hydrate of
said conmpound, said salt or said prodrug.

4. A method or use according to Claim 3 wherein the compound of Formula | is

a compound of Formula la,
C(CH3)3

OCHa

1a

(2S,3S)-2-benzhydryl-N-(5-tert-butyl-2-methoxybenzyl)quinuclidin-3-amine, or a
pharmaceutically acceptable salt thereof.

(3]

5. The method or use according to Claim 4 wherein the compound is the citrate
salt of the compound of Formula la.
6. The method or use according to any previous claim wherein the composition
10  is parenterally, enterally or orally administered prior, during or after an administration of a
general anesthesia.
7. The method or use according to Claim 6 wherein the composition is
administered parenterally.
8. The method or use according to Claim 7 wherein the compaosition further
15  comprises a pharmaceutically acceptable cyclodextrin.
9. The method or use according to Claim 7 or Claim 8 wherein the amount of
the NK-1 antagonist is 0.01 mg/kg to 100 mg/kg of a patient’s body weight.
10. A pharmaceutical composition for improving anesthesia recovery comprising
a NK-1 receptor antagonist; a pharmaceutically acceptable salt thereof, a prodrug of said
20  compound or said salt, or a solvate or hydrate of said compound, said salt or said
prodrug.



