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03173 666%egUTI C COVPOUNDS Background of the Invention The
present application clains the benefit of United
wEe@Ba$10pY ovi si onal pat ent application nunber PCT/US2008/063088
60/ 928, 345 fil ed %ﬁﬁ?ﬁP%U’ﬁ@@(ﬁ\‘if‘OWf)Sd St ates
provi sional patent application nunber 60/928,416 fil ed
on May 9, 2007. ProBadkgrodid 6f theilswentimny| phenol ) is an

i ntravenous sedative/ hypnotic agent ed extensiyvel o
£ offe; Fresat ARSNICRRN Slaimian aed 67 Upksbodies Birudyfnal Parént application
numbef g@bﬁ@,‘%? Fildd ot Mﬁgbl, Y007 dndA@Hited S fie APvRIONGRSHIET hgplication
sedation (e.g., endoscopy). See Langly, MS. and el
numbér G0/92R 446 fileldBBMag9, 2@B4- 372. Propofol is only

sparin l.ubl e i er and is currentl K

 rapaiy xSt bt e PR peoRBie g A used
exterdsfe [P idABGor S Rn hidfenRide@ITioBhh] dhelthédid, @Bdatidh @ ofititally ill patients

is @& GABA A agoni st that activates nultiple GABA A

and precedptadsedaitibt (mesendaséapty).abes Langlys Mna edlaR.C. Drugs, 1988, 35,

ansport. chlorine anio across. cel | ' 0
33432 VebieipLe onB P B SRR KA sl eEEY Hiffeed fha10%
soyb& Wil Bdsed lipriehlsith Xinlae fo RrmalatisAdesed Gbr ghiraitdeyl nutrition.

phenol s are known agoni sts of the GABA A receptor .
( JBnopsfobis aBABA agedist hebeativates mubirle Gr'ddia roePR@bbkypes, which
.et .al, .J ar meGa & ' 7.
are 1 %ﬂjelﬁ gwggaréstpoalc,hlornélg (E)fr%[%n? Il%glgsﬁc%ﬁg{l%r%% s, %notﬁggentral nervous
systefi! ﬂlﬁﬂioﬁglé propbfcs if%;hiral, Eacﬁm;ilf ﬂniﬁlélbg obi hmba}”cﬁ'lddnjhydqohenols are
eval uated, Propofol is preferre y ny, clinpigjan ) .
knovgn agonists efghe GAR A erceIRBY AREDK| Hheti Ned ﬁ%mgo’%ﬁﬂaﬁ?@: Krasowski

et al.eggﬁl%gprggola@zd Py e?’ﬂé’rﬁ?é’uﬁ%{v 9b% | 83. HitYEMRIes o1 %cz'ﬁ;di’@ﬂlding propofol
Si'de-efrTects lig g., respiiat’ory depression, |
to beSsyipéliigrir its ongralt fprafile pbtheeaid]ldgaenaphmmadc ef f ect s)

produced_at or near the therapeutic dos reat | Jmt
i t Bropefaliis Rreferreehfy mamyeclisicians dap it i&Cﬁ@?& plftmatokindiid,
phar&gf{:rc}dgﬁyllnﬁ:r F@g{k%g%@aﬂrr@cc%% DRy PR ce th@Gired side-effects (e.g.,

Istra propofol”, " particularly in bol us
respitaro1y depfdssion dChHsyme sonie dijectmspaimatsl leotbdynasssiafects) produced at or

e O B RIS, S S b B el it

conckREart 8 HinRYRRAIUrrPRC AN QFatien &€ pdpd bl dRkiticularly in bolus form,
potential ly harnful henbdynam ¢ consequences. Exanpl es

ofteroproducel decmaties irblood pressitte withpli saepenbHerydneeassdn searhrate. A
o P 5 555 SR O DRI s
poteR8Ahath B8 ASBiod FHHNAD LondMRGict £ NEk Sfiples 6f aleh@vaditithsihclude
cardiovascular disease such as coronary artery disease, cardiomyopathy, ischemic heart disease,
valvular heart disease, and congenital heart disease. Chronic hypertension, cerebrovascular
disease, brain injury, and advanced age can make the use of propofol difficult or problematic
because of its hemodynamic properties. Patients with acute blood loss, dehydration, or severe
infection including those with hemorrhagic shock, hypovolemic shock, or septic shock may be
exposed to excessive hazard were propofol employed. The hemodynamic properties of propofol
may limit its use in patients receiving other medications or treatments such as spinal anesthesia,

epidural anesthesia, or vasoactive medications.
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0317h.6063%0)] brain injury, and advanced age can nake the
use of propofol difficult or problematic because of
wo tshewedynam ¢ properties. Patients w th acuk€l/bs29081063088

| oss, dehydration, oRuffNfvofithé Bfen@ioni NCl udi ng those
wi th henorrhagic shoc‘k__ ypovol em ¢ shock, or septic
shdbk 1myt1¢mprex1d@s thérapeutéemepiunds that éfrmlomtrﬂ@ spndgretr ginproved

henod i erti es r ol

pharfho P¥RRach Yy PRV BrinSePoLRR0% Wi ataPrAeE nemeTiumic profie.
Acc&iirgh£# FROEHb&ImEnABe fiveRddn dﬁlﬁ@ﬁi&@@%—'}-@ter&ﬂédﬁk&& A formula (I):

anest’hesia, or vasoactive ne ations. Summary of the

I nvention The invention ppovi d&$l t herapeutic conpounds

that denmonstrate simlar ¢r ingroved phar macol ogi cal

activity conpared to progoRa r"an i nproved

henmodynam c profile. Accordi i in one enbodi nent

the invention provides a (-) eoi soner of formula

(1): wherein Xis Hor F, or aysalt orl)prodrug

thereof. The invention al so pravides é phar maceut i cal

conposition conprising a (-)-stXereoi soner of formula

ptabl e salt or prodrug

Whe{eaae%(g%ﬁog% %ﬁggﬁn%ceu |caF§§ acceptable carrier. The

i nTheinventiad aieo progidesie phammetitad] tampaséain coasBag a (-)-stereoisomer

of fq\ﬁ%glam%&éﬂa%gg%egﬁ?a(l eaé!:e?p?égg gaj{ &&:}{\o/ g?@%%étj ap(l)lfarmaceutically
accepRblel Asa. s di sease, Al zheiner's disease, Hunt i ngton's

di sease, anyotrophic |lateral sclerosis (ALS), nultiple
scllbe usziesthm&m prevides dinstlasietp twat:na)u,seat, Nammg; migrame,

G S YRR b, BASHSRAE Woimons

dised¥@ ”RIz'hBﬁﬁ@'?} dlséﬁbﬁaHhﬁ‘lﬂlét@r?d $B&ase, Sa%%%ﬁhlc %’t@raﬁ‘ﬁ&l%ﬁ@ (ALS), multiple
hemat oma, and spinal cord injury (e.g., mechanical

scletogijs lﬁW):CRJQk tliseasongie. hdxiunna to thef qeatwkmrmuStsWéempﬁe ga Iskull fracture and

sei zures. (e, e
its sk Ko 5 BFich s BF brofPherbof gk shekin et filura and
epidivAl HéMatomBf ArRiNepRial Eord GhjaBA@as, mEshahiR Al 1ﬁjdryl ASto compression or
erythenat03|s nyocar di al infarction, stroke,

flexipp &6 therspenaheardDs feamyees (€. apHentict ssizmes) ofe T ediqakassociated disease
e 5 TR BB b RS Sl AL kR Bpmgoss,

myoaﬁdﬁnﬂ frfarciing saokd) mﬁauﬁhﬁtlﬁhémdrrlsdge!’ emracfermaionf oveitid, amphysema,
(l), or a phar maceutical ly acceptable salt or rodru
gastiie, ulegiss nqoplasgeragdintion sickngss, 47¢ ) Bnan Bpmal %0@1115}8&& adié@matermg an

effecir{ﬁfte hafbuhfsr 4 @fj-yt‘éfeggofﬁrer B@fo%afarﬂ)rlg aq;%gﬁﬁ?éeuﬁ‘&?@talagﬁﬁzﬁ)le salt or

prodrug thereof to the animal.

The invention also provides a method for inducing or maintaining general anesthesia in
an animal comprising administering an effective amount of a (-)-stereoisomer of formula (I) or a
pharmaceutically acceptable salt or prodrug thereof to the animal.

The invention also provides a method for promoting sedation in an animal comprising
administering an effective amount of a (-)-stereoisomer of formula (I) or a pharmaceutically
acceptable salt or prodrug thereof to the animal.

The invention also provides a method for treating a migraine in an animal comprising
administering an effective amount of a (-)-stereoisomer of formula (I) or a pharmaceutically

acceptable salt or prodrug thereof to the animal.
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031780008W@ORal conprising adm ni stering an effective anount
of a (-)-stereoisoner of forrmula (I) or a
Wpbmsmaioeut i cal | y acceptable salt or prodrug tPEr/E8008/¢63088
t N¢haftveRion ARLHIoNEREE R P rBAtRG! iR A BEmhRéomprising
pronoting sedation in an aninmal conprising
admmmﬁqrmgsan@ffengveim@mﬁ of ai()steaemsomereff fermula (I) or a pharmaceutically
reo mul.a (1) or a pharmaceutically

acceé@%lgﬁf‘lgﬂ@r gttEl E‘i"& ereof to the aninal. The

| NYRErveRkicH A% ﬂb@iﬂbsfj@ﬁaeﬂld&l%f‘%nf&ﬁlgtah QakioRMic@ffect in an animal
m gral ne in an ani nal conpri si ng admni steri ng an

compififieg adnyigistarimgran effectave alowtt of e &i) stemenisopierfo formuda (1) yr a

fr macey It or, prodrug
pharfieehu BT ARESAb: S o pARRSRNIoTRE LDl oo o a
WETB@HwE@ﬂiori d189ploV el ﬂ%ﬁéﬂ’ﬁidafot ﬁeélﬁlgéhﬂﬂfmbn G@iEfawal fi0an animal
adm ni stering an effective anpunt of

comprigingadspigitermgean edfectivr armeunt Of 3 (aﬁteaeqym%@é &rmuda(l) gr a
pharfi%ESi tcglﬁ]g ?af)le%lt BE rodﬂ%né%rﬁofet%fthé Qnibdf ani mal . The

I'nven rovid od for pronntlng an

anYthe irb(rént@orﬁﬂﬁ(ﬁplbvidﬁs amettiydret pﬁ)ﬁ{mﬁlg ShRAgtiemetic effect in an animal
adm nistering an effective amunt of

compriyngaepigitaBigan cblochive srmpunt of 3 (arsteae%m?wé &rmuda(l) gr a
mﬁ%@&ﬁ%@%&g?@&ﬁle%ﬁh B gr%dg{%n%%}g&%fthé itfAp ani mal . The

nventl rovi des od f reatl ng
ad@he inventiom dlhdplamles b medtivdaor ﬁ@jmzmgw GASB Ageceptor comprising
adm ni stering an_effective anoun

contfcctr)ngébeeﬁee%ﬁt%ro%wtrefor% vivg) with pp e %fPCtH/CGHéﬂuﬁh%%%ﬁ -}-gtgreojsomer of
to the animal. The
R R e
anThenHBntmoredlﬁcepr1dns ameghudnfat agomizing 8 GABA receptor in an animal

adm n| ering an ective amu of a :
compHiSm s Bl s cGFec s st 01§ Lo beisomaral Sormulah or a
pharR@ &R scc%ﬁ%le%h Bf AdEHE thebL@fthd Shildae ani mal . The

i nvention al'so provides anmethod for agoni zing a GABA

r eEb@trrylentmm:lm pnongles; s atréaigpmdref faonm @) oa pharinageatically

ffect t of
a"“’("aﬁ? eg?li 10585)098% er(ff'f’f E’S P(Feﬁ(.:ﬂné’\{?e‘??a uer}?}’yg h a?mac eutically

acTRPIRehorsAtd plolRIes Me-usd BEa (HP4RAJiRMeRI0F Porﬁfu@a\/qm@ﬁa a
nmet hod for agonizing a GABA receptor in an anim

phar@@mncglllmwwﬁblmsglﬁ er pregrugrtherep Blotireparammedicagenigfor treating nausea,
Vomftl épﬁgo\%lﬁ ﬂcéﬁfn(? é)r}ce a]:tlaza rcaac?qlﬁlé eﬁp Per@{}%sr Sy, %%1 né aéfhéér1ch'
dlseasB VIR#kinSoh's2diScasd) rﬁﬂmdﬂﬁér Adifeake, HigHRBIoRR MEYca s aﬁa@bﬂ@ﬁlﬁc lateral
sclero|51)s (ALS)a rfquglggglgr%tsls%ﬂsl)yhck disease, efc.), trauma to the central nervous
system (e.g., skull fracture and its resulting edema, concussion, contusion, brain hemorrhages,
shearing lesions, subdural and epidural hematoma, and spinal cord injury (e.g., mechanical
injury due to compression or flexion of the spinal cord)), seizures (e/. g., epileptic seizures) or a
free radical associated disease (e.g., ischemic reperfusion injury, inflammatory diseases,
systemic lupus erythematosis, myocardial infarction, stroke, traumatic hemorrhage, cataract
formation, uveitis, emphysema, gastric ulcers, neoplasia, radiation sickness, efc.) in an animal. |
The invention also provides the use of a (-)-stereoisomer of formula (I) or a

pharmaceutically acceptable salt or prodrug thereof to prepare a medicament for inducing or

maintaining general anesthesia in an animal.
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03178006 @bl e salt or prodrug thereof for use in nedical
t herapy. The invention also provides the use of a
W@ 200884@9%€0i somer of forrmula (1) or a phar maceRt1/084008/063088
acTROIABhforSALd ;t>1‘é{ridlé‘§ #dRd8 of HES-8REeciRnir 8P &rfuda (1) or a
medi canent for treating nausea, vomting, mgraine, i
pharmecgutideijearseptable salt onpriodiugrtherodf tolpeenaes ¥ mgdicemenicier promoting
daki& O Friedrich's di sease, Parkinson's disease,
seda %ﬁ’e@rf’é’r‘m ‘di sease, Huntington's disease, anyotrophic
| afB¢ BlveSEdreAQShrovided- Sk uséf 4 (-MsRrévidotied OF fortnMi) (1) & £k
di sease, etc.), trauma to the central nervous system
pharpaceyticallykasceptabla selt pepraduig therepito prenarga agdieament for treating a
mi cpngussgnqn,a contusi on,  brain henorrhages, shearing
grﬁélgi%_%%_, g]uljdural and epi dural hematoma, and spinal
COTHe inREttioh 41€ Brovide®Rant 664 (-)Bievdoisodeg of formula (I) or a
conpression or_ flexion of the spinal cord)), seizures |,
pharpaceyticallpaqeepiable saléprpriodeg therea! tornsepapa@megicament for treating
insoﬁﬁi?ﬁﬁiaﬁ“aﬁﬁina‘ii sease (e.g., ischemc reperfusion injury,
I'nflameatory di seases, system c | upus erythematosis,
nmy Ohaindemtion difcaprotidesnthesisé 0Re (-)stepsdisdimet ofi Esrprutadper, a
‘cataract formation, uveitis, enphysema, gasiric )
pharppeeiitigallyacspptable salt prprodruedherspiierpagnare @ medicamgnifar promoting an
anxi?i?%iggffect]—ﬁ‘&ﬁﬂﬁh%ﬂ“ on al so provides the use of a
)-stereolsoner of formula (1) or a pharnaceutically
ac Thpimbhtiorsasd providps thdrisg of f 6i)-eetediwnpar e formuda (I) or a
medi canent for. i nduci ng or intfainin ener al .
pharaeeyliGally apcrpiabli salh Pﬁaqoghmetﬂﬁ?rm SHATERTef 5 i5AmeR fog treating
addidaih WARIRalAn fn hntha! €01 somer of formula (1) or
pharmaceutically acceptable salt or prodrug thereof to
pr €hamyentiorealscpnoeides fherusp pbat-istegecd ezt iof forimmla@) or a
animal ... The invention al.so provides the use.of a .
phargiaselicill:arcenblE St Of BRAHeAbeey! 8 Prepata Medicate gy pypmoting an
anticRfetieRERHY if afi @himd)r Prodrug thereof to prepare a
medi canent for treating a migraine in an animal. The
i nYhainventicy alsp providiesithe uskof a¢-stekecasomey-of farmadd dbore

s 5T bR o P BB Rt SRS ek hoiviog
GABA eakptofid 4safimbe i n an ani mal . The invention also
provides the use of a (-)-stereoisoner of formula_ (

I
or The pvantiercalen prozidey syndlatistrapgesses and ir&ierrrmd@msutjsclose()i herein that
are uéslgift(‘llf gc?fy{%p%ngé ?iz- {s?qr%oigcgrgéarﬁo?ggﬁul; 85 P} S41PE ;H—Sd:%@ thereof.
Brief Description of the Drawings

Figure 1 shows the hemodynamic effects of the (-) stereoisomer of formula (I) in which
X is H dosed at 3 mg/kg in a pig study.

Figure 2 shows the hemodynamic effects of propofol dosed at 6 mg/kg in a pig study.

Figure 3 shows the effect on mean arterial blood pressure (mm Hg) in pigs following IV
infusion of the (-) stereoisomer of formula (I) in which X is H in comparison with propofol.

Figure 4 shows the effect on heart rate (beats per minute) in pigs following IV infusion

of the (-) stereoisomer of formula (I) in which X is H in comparison with propofol.

Detailed Description of the Invention

The present invention provides a (-) stereoisomer of formula (I), or a salt or prodrug

thereof as defined hereinabove.
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03175.0068W0Oidvent i on al so provi des the use of a
(-)-stereoi soner of fornmula (1) or a pharmaceutically
waewepiad e salt or prodrug thereof to prepar ePEI/US2008/063088

MR iab BB ohREurhti G 1 s06h Adkshdopier Whd Biéh@eRkmirdd a0 be (R).

animal. The invention al so provides the use of a
(In )mtscreb@cbmgm;r& lscH Wélprrm ia H.Ithe gereaispinar may: alge be s¢fesped to by

t hereof to prepare a
the na @5?@? 'ﬁ‘fc %P’f'?) ?P&'g o antiemetic effect in an
@”@ln[ﬁked wite fdibh&ﬁﬂt quf( )ai-§& lBiIt (3 @L%ﬁrdp@ﬁ:h@ﬁ(ﬁ Haf béen found to
(-)-stereoi soner f or nul aé.1 ) or a pharnmaceutically
e

demonmmlabn@nglallmpmveé p@@nauG)rQ péadtivity agapgagsthesic. More
partlcuf%ﬁg H2TEN %3 OUIK aqas %Qr'b e &% Rrogdy Bﬁ% %E}%gp f)(?[ent ePreff) onaemeglﬁgtlc

I nven processes an

activityl, B &hibith ﬁigﬁér ﬁbﬁ@bﬁﬁﬁﬁd&@iﬂ 1B réthiata @npavidd ptharimacokinetic
preparin -stereoisoner of fornmula (1) or a salt

profile,g.g. p%wblgg smﬁl@r glsprangy fags. Thescomnpound alsecan prodppeesgrotent

effect O%t er e OI SO ng&‘é@@%%w%:lﬂ@{@?%ﬁh | C% tlQS ;%éh%“{%g géaééhré‘l{:alstﬁals will

demonstiptkthat the 8oipgursd ¢alyes lESSQJa[rﬁoerﬁwm tHanerdéyeifold ijention pain

effects of propofol dosed at 6 in a pi g@itu%y.
aSSOCIandg\Mlﬁlémpgf%ms basa cerrelated o Hﬂer@alﬁerﬁlfatlep PRPTOpPERS ¢ the aqueous

phase c? ??@ﬂf &n&]@?& '?Qﬁlclen he wﬂfnglul(a%’éf 1?%&%/1&\};{'0%1[]1{}})1? Flgﬁlﬁﬁ)lfnrs],t the aqueous

ter eol soner
phase conoqumatiswof @)t()- Z)-rseprtﬁtgl 6-iseipgapytphénshimabethiued tebd sigmificantly

t t te foll IV
reduced i fapis i QR puiared GrBraber of formul a (1) i
"Y‘He%lﬂle}(eh&tﬂdni& 0 ONPALLTPB- 1%@{?&%8]‘ gé)u +helatlktl-6-

Description e I nvention rese I hventi on
isoprogytmhenads:s alsps l)nexpmteﬂiy <Seae founfl t6 demmnhsiragd gn, ingproeeddwhtodynamic

T R AT ST
OicBFdmg) f GobipolfdsRbordidy Bk ﬁ‘fﬁ&%ﬂn@@ partiulafy ﬁlsefW‘@F inducing

X is H the stereoisoner may al so be referred to
or mamthlemgmel(al%n%ﬂl)mz or pm%mybdmnsm pipatisitpAbesoare partlcularly

useful )(Co%)ggczsﬂ)egiﬁmg @@tlgf&f s?v%g P% Slﬁy%}ﬁgl Flgﬁgﬁ](hllltﬁ é% h%%%cll,ynramxc %ffects Such

patient$ hcHRIBPBEEN S HfeRinG Yo LAiRdEhculATseNRGuEl & @rbndpy oftéryisease,
cardlon?}flop%%htyl, Yslcltlgmlishegrrt] dfasre]zfszt ya%ﬁlgr helglt')trd?sease and congenital heart disease;
patients suffering from chronic hypertension, cerebrovascular disease, or brain injury; patients of
an advanced age (for example over 50, 60, 70 or 80 years old); patients with acute blood loss,
dehydration, or severe infection including those with hemorrhagic shock, hypovolemic shock, or
septic shock; and patients receiving spinal anesthesia, epidural anesthesia, or vasoactive
medications; see e.g., Reich DL et al, 2005, Anesth Analg 101, 622. For example, the patient
may be one for whom the American Society of Anesthesiologists (ASA) physical status is at
least 3. The present invention also contemplates administering the compounds according to the
invention to patients that have not been pre-medicated for pain on injection.

As used herein, the term “Pharmaceutically acceptable carrier” includes diluents,
adjuvants, excipients or vehicles.

The term “Animal” includes mammals such as, for example, humans, companion

animals, zoo animals and livestock.
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03170@06WaMl arly, the conmpound has been found to produce a
nore potent effect on anesthetic activity, to exhibit
W@2(8g41099 t her apeutic index and to retain a coPQEDSI9NE063088
PIefdRERKITRG K @Eﬁgdslﬁ, ®r dfofter in€lfALO! } arfelRirafidgdbe disease or disorder
cl earance rate. The conpound al so can produce a | ess
(i.e., potsimg cefrédcingahe deshorsment of the dineesesurrdisoadsat ohetileast one of the

. .rate. Furthernore, it. is beljeved that clinical trials
chm%? FYMBYCHS el prmstionips ebi?ﬁ% SHEP %ﬁﬁ%ﬂi Bﬂﬁaals%fp‘g%ﬁ By not be
discdriibRWYy RO phaR. N5 RRGHAL thd Nbsd bodisdt@érwimeR &l B &ither physically,

w th propofol has been correlated to the concentration )
(e.g.oftatplizapioh of a idisceriblasynepion) (qhasielagically s(elg..stabileratips pba physical

e DL A L, =
( Ry tefeolsodreri® pult ol cofiipoBRdY MRS BOHesBABe dIRe#n iy B¢ established

to be significantly reduced (by nore than 70%
by canyeptaenatianalytipabmetholls weH &nowh &0 thesepf skillisy the prt. For example, use of

. 23 -but yl - 6-i sopr.opyrphenol | ~(+)-2:-s86C- \
chiaf NN 5B iistn SREPRN &R Rsapabt e BT 0Py it pressue
liquidl hfRidgRirthi @ indlyEN @yt RIBs MMaL] polRindthy, &otpidilusonh
simlar or inproved pharnmacol ogi cal activities

calorgmmeiiacagymaioneibeds capileny slasirapharesis onplite @slsaformatiomef

diastgx%o}nlggc Itdgry‘%l?itvleé) H}r(ﬁ{é’% rFa?crtitoh %i%l%hln%l }’éﬁgnﬁ al{c?({onk/&g%‘ﬁb%alysis via
or ‘nal ntai ning” general anesthesia or °pronoting
estatfighléd dnalytichl rethadd @AY be Udtdyo astabliphrthe sitheacHeynice lurity of a specific
for anestheti zing patients having an, el evat ed .
steregisemeht ABenatiNely. Syrbedtysiagstartios materials of Jovaierepghgmical
- . : . ¢ el i . )
enrichfifent 8y BE bR AR L Brcot R E Y OB e Bp BB R ribed
hereins @then ahalytiasitmethedsabedemaisirating streachendia asegemmity are known in
congenital heart disease; patients suffering from
the f@f&oni c hypertension, cerebrovascul ar di sease, or
br 0 e Bd ¥ . f i dtug thereof
ovarEpisRirtieniit bRRIR TR N OF RARRT) (f sofR PR
in a Imeodehzgs¢., de byaitiatmietogllyomrsbed fern af the térder markedi by il in

t hose W th henorrhagi.c shock, .hypoval em ock, or .
formy BT i csd G e SRS LR TA(G BT YiaTD 1 ot effiched mixture
that SHRAhNES idre BRh 459 (ROSHRENGRhBom & of (REQBApbYEI of formula (1) that is

medi cations; see e.g., Reich DL et al, 2005, Anesth

showanerl ity sal Dr peRiRug. FBire (xemapliemet iselafsdtin Exempley? brlowaea specific
for m .t he Anerican Sogi et f est hesi ol ogi s .

comp TR o uiP i e PBhimtal o B TR TR w8 mixtre

cont4ifY 86 kloBthah SBok A0YE BBYABE%R, sl PO%! BI% D% 8%, 4%, 3%, 2%, or 1% of
conmpounds according to the invention to patients that .

the oflsay enarsiontss efia pprpend dforeula G op b prlber iraget fwanotiey embodiment

of the %r?v%nﬁglg S Qmilcthgg n{i%trufrg coﬂ?ﬁﬁsn%gsetﬂgﬁ %b'dt Yo 25458 B&Qi éhantiomer of a
carrirer “includes diruents,

compound of formula (I) or its salt or prodrug.

Methods for Preparing a Compound of Formula (I)

Generally, compounds of formula (I) may be prepared by at least three different
approaches. In one approach, a racemic mixture is prepared using conventional methods of
organic synthesis or purchased from commercial sources and the mixture resolved using
methods known to those of skill in the art such as, for example, fractional crystallization,
separation on chiral columns, formation of derivatives and separation or kinetic resolution

thereof, efc. to provide substantially pure enantiomer of formula (I) or enantiomerically enriched
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/
X (D)

in which R! represents a chiral amino group;

(b)  diazotizing a corresponding (-)-2-sec-butyl-6-isopropy! aniline of formula

NH,

(I1)
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enri ched2008/ 063088 m xtures of conpounds of formula
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with a&j’am] throsxampleodn dlkalimkaal hydrogide.cmaints poressiuma bt ;odlum hydr0x1de
hed, m xtures of, conpounds of_for

whichilious Heltinste (- Lriprepishmen nPW&KDd%ICB%' Bl g, The free
phenoﬁﬁfg? Bk ol 'E?qfe%gﬁ% tHiS LMt 9{7 a8 B 8s hﬁﬁb‘é’ﬂl@ﬁd‘ éuﬁd dThe chiral

ogenat 1 on t1on, and or carbon-car bon
aminof grom;amlap be, fat mmm;ﬂnmyaimtal t-acilethylagncogropp, (fomxaawle an R)-1-

etate precu n be used to produce a
aryleﬂ&ﬁﬁ‘ﬁg{?rﬁfg'ﬁ?swg ﬁ&lﬁ)al'@ﬁjfnyl?‘gg]@%%%s for preparing an

e‘Tﬁ@ EdrBamRAatk Saking ﬁﬁlrehﬁlr}ﬁgy B@ﬁ%ﬁ&&@g b fredcBhgH refdid mttu of the
salt thereof are provid further enbodi nents of

corresphiding Qsm-buﬁyl-éﬂ@bmwwlphdnghwnha @hlrainQCbrenm)tq affard g mixture of

diasteR B SORE AT b g BBt 4 i - S PR &t
dlaste%ys%hﬁlr Ia%arsa%&? 8 cérr oﬁdlﬁ@ pRbAg o o(-)- E—S@d-bﬁﬂyp&
lowed b dro ysi s. n onée net hod, a stereoisomer

ISOPfqm’lpﬂlQmmear Qlayte@awomér pf flopapledllysi ng a chiral
te to form Xt Ur.e.,0
o BEFERR st St Be bt o AP ARty lisocyanate, for example
an (R esiy&Hylkioagdrteamior bs ()- Jﬂﬂ%ﬂeﬂyKe’th)yh@édy@ﬂathy Thetegsiitat product is a
of the carbamate residue. Specificall but, not

mixturg @ﬁth@eprmpomleglﬂﬁwle@&kmfea%%se ufyf-grisqreppjlphenyl ester
dlasteilneg?{(}wg. gﬁ{l&y(le SSOFNANAEis6R: Of 1RbAURE by ArdhiRb&EPhy using, for

example, silica as the stationary phase, or by crystallization.

It has been found, surprisingly, that the use of (R)-(+)-1-phenylethylisocyanate in the
above-described method provides a good separation of the stereoisomers of (-)-2-sec-butyl-6-
isopropylphenol.

Racemic 2-sec-butyl-6-isopropylphenol may be prepared from 2-isopropyl phenol
following the method described in Example 1.

The diazotization process step (b) is conveniently performed by reacting the aniline with
an alkali metal nitrite, such as sodium nitrite, in the presence of a copper catalyst, such as CuyO
with a copper (II) salt, such as copper sulfate.

The chiral aniline of formula (III) may be prepared following the method described in

Example 3 herein.
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an (R)-laryl ethylam no group such as
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j epared. by reacti g ' ]
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disclos¥d hédteia wikh 4 alitabkQgy@mdbLa pRariiat Qltidally AdcsptabR cafrier, so as to
di astereoi soners conprising the carbamc acid (-)-2

-5
provideca fammyior Bropeioistnepisiratiemipla Radieat: The SeNBWH 96 Ffﬁmulaaﬂhmay be

formulth_?(}) %@%aig@@:gh{k%\ ?(%ﬁ}go?gfgg?%igy g %@%{y H:t:)og gérﬁeﬁt, in a variety of forms
adaptediioatht elicdon saneof afmihidtratidng 4 | drilly, pdientezdily mtravenowfanat e
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( - (1) - |- - i . . .
Bk, () comp R Rl (Brag BORsRmi N S ilcrn it with
pharmaeaitidal B- acseptatiiel tyrries-suslo ps mpstldplaenty br edible carriers. Such compositions
di ast er eoi soners, sired di astg%f i, soner canf&g

and prebpsdpei ) BPOARb AR bl Ao LS SPORYL 1he Pcentze

compositions and preparations can, of course, be varied and can conveniently be between about

0.1% to about 60% of the weight of a given unit dosage form. The amount of active compound
in such therapeutically useful compositions is such that an effective dosage level is obtained.

The compounds of formula (I) described herein are typically formulated as pharmaceutical
compositions suitable for intravenous administration. The compounds of formula (I) may be relatively
insoluble in water. Thus, for intravenous administration, the compounds of formula (I) are
typically formulated in aqueous media using one or more water-immiscible solvents and one or more
emulsifiers or surfactants. Individual formulations can include one or more additional components
such as stabilizers, tonicity modifiers, bases or acids to adjust pH and solubilizers. The
formulations may also optionally contain a preservative, such as, for example,
ethylenediaminetetraacetic acid (EDTA) or sodium metabisulfite. Useful oil-in-water emulsions

that contain a preservative such as EDTA that may be used in conjunction with compounds
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1soprop§%ﬁr}%g%%g§§o fop%géa%nﬁgt% (a] @{cer le§t61p 1a30 Iygg%} gg?roggﬁe{?%&astor oil. The

water-lﬁﬁﬁ&iihlél sopRearah alsé Bea MasRi§ich B, ﬁfr exdmpidicdddiveesicanokied fish-
anple 1 herein. Salts In cases where conpound

derivedgib @thef paitabley Sojveatsi inglade facfionated oils, suethpt dercFXample, fractionated

: coconulft g{l) P}Ja%xﬁdﬁilea s&ad%al? $1)1/ Pﬁl?ef\yitemgclﬂgg g(?{«%% ?1 nzﬁrg:h{dlg;“stgurcugend lipids.”

I'Ng Or "puri a compoun
(see, e. g[ﬂt@xﬂl’&dteﬁhmldglyél“ Mh&ueahd H/—W dixarten gdds ., Madeﬁdekér[ ki New York,
f a conp a nd of formula (I) as .mace

ha |
NY). Manystrrcinted lipids pre aygila f&mrs%mfﬂrgtaégu pieas banisco A7S,
Cbpmﬂ%?g{ m&gﬁg& g&ngﬁﬁeggf ﬁgprots i nclude salts that

t al ned usi ng stand ocedures well known in
tThe phmhl,ace‘uucal eompqsitmnbdescrémd hémig can alsdf dontaiireamt dnyul s d$ @table

formul a table base affordin
emﬂsﬁf?f%ﬁ@%? VB P%%OP;}OI&%%‘@@%I Bp U ﬁexwl%%m‘aﬁ e éhetd,
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|ne eafth nmetal (for exanple calciu
Naturalalwopcslruag phresphal@lads Phelr aseage wr saya ph@phlipisls.tand modifiador aruﬁelally

o ARSI SRR s
are egg %ldd)sbﬁ&lhﬁis%ﬂ@ bt%l tpﬁ$spH01ﬂ3‘ftEf BBE Polk bRphlipRIS GRRIH&Ph®phatidylcholine,

carrier,
lecithin and phosphatldylethanolamine.

The pharmaceutical formulations described herein can comprise a lipid emulsion
comprising from about 0.1% to about 5% (w/w) of a formula (I) compound, from about 5 to
about 25% (w/w) water immiscible solvent and from about 40% to about 90% (w/w) water. A
preferred formulation comprises from about 0.5% to about 2% (w/w) of a formula (I)
compound. In one embodiment, a pharmaceutical formulation comprises from about 0.5% to
about 5% (w/w) of a formula (I) compound and from about 0% to about 50% (w/w) of a water
immiscible solvent.

The pharmaceutical formulations described herein may also include stabilizing agents.
Anionic stabilizers include, for example, phosphatidylethanolamines, conjugated with polyethylene
glycol, (PEG-PE) and phosphatidylglycerols, a specific example of which is
dimyristolphosphatidylgylcerol (DMPG). Additional stabilizers include, but are not limited to,

oleic acid and its sodium salt, cholic acid and deoxycholic acid and respective salts thereof,

10
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leCIﬂFﬁeafébm@mm‘asn@flﬁﬂcﬁuﬁlm hs fqriexample; Ligosyn® Hend/ kipgsyn® m (Abbott
Labogg m i scjtn‘r?'a hlﬂg%&hﬁﬁ%d %—lg%ﬁs o(bén msgéiﬁ%%a\r{)r?m aﬁé’ Pialaérs‘eveden) or other

similay pilosdténentuldions) at ed i n aqueous nedi a usi ng one or
nore water-inm scible solvents and one or

enfrompprngs of rmyla(D £an alse be formulated dny altngla?erﬁﬂe &PMprsing esters of at
leastHl bRl SR RGP § Al IR YmE OBENRES, BEifliRRride s an
esteradjaltC tfhte_\/rmbids OIrighydefidesrsgitabldfor faamudatiag tanpoumdy ofdfosoula (I)
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exa’?‘ﬂg ME%@@%% G B R K ) el R 51 Offlaion of

at contain a pr be
compmmdsofrFounml;atﬂchtl on with corrpoundsdescrl bed herein are
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pharﬁﬁ%&[trchmn%sﬁ ofis SPHYHSTD lsas@l@s'éng% 12 86, i Gnited States Patent Nos.
phar maceuti'cal conposi t i ons described herein. The

405ﬁéﬁét445ﬁ1$1570aﬂdl‘b7%80$46ent can be a vegetable oil, such
ean, saffl ot t

sy m;lI 86%6{ Sl%%i\ Cfppgg%gggs( %)F use in 6% P,rgéegf vention can%e £5 19nrd,nfor example in

RemfMgtoRls PahrimaBitical ISBRNS PRllade[PRlaSPd. Dioth e‘élodl'g%)t may be an
ester of a rredl um or | ong- chai n fatty acid, such as,

diministratipn Andquscigl yceride, an ester
of a a m. and
A g}%]ng a% Formu a dQIfanngor a%ace a? g(r)ncel ggm?l{sq}té P{oﬁﬁ%)gbe
admﬁﬁstéﬁeh! Ylon® et @®mbination with other pharmaceutical agents including compounds

disclosed herein and/or pharmaceutical compositions thereof. The compounds disclosed herein
may be administered or applied per se or as pharmaceutical compositions. The specific
pharmaceutical composition depends on the desired mode of administration, as is well known to
the skilled artisan.

Compounds disclosed herein and/or pharmaceutical compositions thereof may be
administered to a subject by intravenous bolus injection, continuous intravenous infusion, oral
tablet, oral capsule, oral solution, intramuscular injection, subcutaneous injection, transdermal

absorption, buccal absorption, intranasal absorption, inhalation, sublingually, intracerebrally,
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anesthetic agents (e.g., desflurane, sevoflurane, isoflurane, nitrous oxide), analgesics (e.g., an

opioid such as remifentanil, morphine, meperidine, hydromorphone, methadone, fentanyl,
sulfentanil, or alfentanil, or a non-opioid analgesic such as ketorolac, gapapentin, lidocaine, or
ketamine), paralytic agents, such as rocuronium, cis-atracurium, vecuronium, or pancuronium
bromide, anti-emetics (e.g., ondansetron, dolasetron, droperidol), cardiovascular agents (e.g.,
metoprolol, propranolol, esmolol, clonidine, phenylephrine, ephedrine, epinephrine,
norepineprine, dopamine, diltiazem, atropine, glycopyrrolate, lisinopril, nitroglycerin, sodium
nitroprusside, digoxin, milrinone), steroids (e.g., dexamethasone, hydrocortosone,

methylprednisolone), anti-infective agents (e.g., cefazolin, vancomycin), diuretics (e.g.,
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0317d8iooeWyl am noet hane) car banoyl ] chol esterol (DC- Chol ).
The pharnaceuti cal conpositions described herein can
Wh20088¢w99 sotonic wi th bl ood by the incorporatPOHUSF008063088

ﬁuos?h’liiaeaﬁkt &ob KBl %d@%ﬂir&ﬁcﬁéctor@) yrﬁ@&c?&lte'rﬁg'ﬁ&i‘icatlons (e.g., fluoxetine,

reque yuse as a tonicity nodifier. Alternative
aripiprazole), byst[mmamy isach agamtmeloncymmhﬁc xylitol, mannitol
n,%? sor b| The g ut| cal nF03| ti ons, ar thereof
t yifrexpmp g sormeiie gsbhiezein 3ng/or BhaBreEsticy! Rutosions
may Byadﬁlifﬁ’ét&@a't elHer iR oﬁl?éﬂﬂ?erﬁaegﬁ@ agents! N8 oftdr €AboBRnents, compounds

adj usted by the addition of "base, for exanple, NaOH or
d1sc1N£eld|®@&,1n mud/onplmunmcetuasﬁsompositlomlhbreaﬁarl%l@dmlrmﬁered prior or

ounds.af for can.be formulated with
subsgs nB E‘l"?lﬁtéarq"?r‘r’is?ﬁ@g H?CFQR%"(‘%? < I sions conprising a
Prod]i'j%get abI e oil, a phosphatide enulsifier, typically egg
ecithin or soybean l ecithin, and a ton|C|ty nodi fi er

suThe wen “pradrestasised hareipaefpryto qompannid thapemsbe(pgtabelized or

ab
con bARP Byt BR Th2h G MRS R TRAEE bbb Mlrosnng e
comSuAES that felppéparid byabeifyifgtesihensl &qmwmh@duhd of formula (@) to

ormula (1) can al'so be formulated in a triglyceride
provxﬁ@mmomsmd@gt@n@ound that pancher mefabolizsd or seTBIHP® i1 Whtaprovide the

corre%pﬁ)réf &%% ey |f aét ( So?gnrmél% h I} Splgﬁruegg@gﬁl%l%p %?mb dg as well as methods

for thdit gepaefidiese Yded apbred. oForfexniipleatdertg SCBaIBmum;qﬂlcaﬁon Publication

b
NP AH07 4057 | GORRE e 0BRROPNAD BN 181 20459239835, and
200 e, Mgl yol (r) 810 or 812 (caprylic (Cl0)/capric

glyceride) is useful for fornulation of conpounds
of OB Buikabld prpdrudddotpseanadisyussabinpbe fudlowidg Publishédintdrhational

AL N T A -
US {9@4@@%@%@0}0%?@%@22@%2@2} ,ﬁl@ 22’63<|$1tog4695ﬁ()62’iﬁ)6033911 WO
20040684a4; AIS 200526 DH69uBE020030864 I3 BSH023TAZIAT Wih 2003056853; US

2001830255 1l s BPaRE B&%(SgoRSﬁg'lgg'gg{ﬁz@@ﬁzﬁ@e;{&b%ozo13810 WO

20000285 AR & 26(16'1’6@9631/'\@@2060(}8@@3 nij§ bO@L(2803 AN ODES58S55;And US

conmpound of formufa (I) and/or pharrmceutlcal
199876 sind imthe oftes feltdwing publicatidny: nkesewsld, M1 rfeurgmnt Qpinion in

Inve&tbglgg(c_;gqjgﬁémgs Ff hopnp%g)rtl1 gmeﬁtrl]ta c) %(%Lj ﬁ?bO-@g,eIpecﬁnérpﬁley gll.,ng
Anesthesiology, 2004, 101, 3, 626-639; Altomare C. et al., European Journal of Pharmaceutical
Sciences; 2003, 20, 1, 17-26; Sagara, Y. et al., Journal of Neurochemistry; 1999; 73, 6, 2524-
2530, and Trapani, G., et al., International Journal of Pharmaceuticals, 1998, 175, 2, 195-204.

As described hereinabove, the other enantiomer of 2-sec-butyl-6-isopropylphenol, (5)-
(+)-2-sec-butyl-6-isopropylphenol, has also been found to demonstrate an improved
hemodynamic profile along with a similar or improved pharmacological activity, compared to
propofol. Accordingly, the present invention also provides this isomer, its para-fluoro
derivative and pharmaceutically acceptable salts and pro-drugs thereof, and pharmaceutical
compositions thereof, for use as anesthetics.

The (S)-(+) or (+) stereoisomers of formula (I), their salts and prodrugs thereof may each
be prepared following the general methods described for the preparation of the corresponding (-)

stereoisomers. For example, the (S)-(+) or (+) stereoisomer of 2-sec-butyl-6-isopropylphenol
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03175.d0wioased herei n and/ or pharnmaceuti cal conpositions

t hereof . The conpounds di scl osed herein may be

w@awsniwdered or applied per se or as phar maceR@T/Us1008/063088
td on

may beAEPA%H bl MStng S e RTh bl Rp Rl ORI 62
1sopropyd;bhenk]n\0mhnat:h1rztlhﬁ)c$kmdtd: wchffurd b swirturdofqaobamite diasteteomeds that can

her d/ or rmaceuti cal _conposit s there may
be Sep%@eiswﬁﬁstb% fi%sareﬁ dastesenmes of fosgnulnely éﬁgﬁue}golw %trsthe carbamate

. L Y& s h
re51due't ggﬂe‘g‘% 'ppégmr éﬁgggggﬁﬁg’ﬂ raI( ?Iﬁgfrr]l@f I‘ézts 2. Et‘ﬁ hsocyanate suc
as (S)-(4 lep:l’(ein_galethyﬂilscbrqzaham eamsd\dan]agedus!yrbe llseé.nMemrdnigly, tl_le present

1nvent18$|a P va 'S buﬁqapﬁg a%@ é)pi_lsgcn butly{1 %Ilg)rfo?c?pz%fllph%g;loersPer 'diaStereoisomer
of forntuM {1 { ACRI \ﬁfﬁ'éHlR ¥eﬁrﬁ§gﬁ%\éa&ﬁﬂaﬁérhﬂlo géglgﬂs, hdtas a&x‘{.)—@%&l&hylammo

parti‘cularly tot ears, nose, or skin’or any
group. dheithe stereerspmets mat boskphratadnrdm thdmesamiofcosipolind by chited phase

oo R e R e e
el (Y21 66r (et Sk BRYT TS RAPA) 9 30RL bR TeRnuiated and be

i ncl udi ng oral sustained rel ease osage or ns.
adminigigredrip paticnts asrdeseribed and gxerapliftedder¢in der the (R)-(-bows(-) stereoisomers.
ca sul at

For the B T YAl merRseee e R gl ot Btliia may be n

the rang®af fr&Mtabe @t fotlbb8d1 2una/kge Praferred duetedn dREyraBy s fréfifabout 1.2 to
etc.) that can be used to deliver conpounds disclosed

about 4yagdigh Prefarred meindenenescdases tange @ﬁﬁb&hollt bAdo ebaut S8 me/kg/br.
Prefen@{:ﬁ&r& 1S rtolﬁlgé%) oéé[g} n,tg\éesc?ffecgloa%gg ﬁrgfre it ﬁ gS(/) \%E(fu[t 1% mg/kg/hr.

ﬁf Hegfivention &l nb& tdd1lestradesy thy felloawiaghon-timitmcCBkamples.
technigues known in the art, The amount of conpounds

dihs @by af hé‘?fépwf’élrﬁf/ﬂ@ﬁ mpm@r%t@ Pradusap sedstive ot hypsesc effect can
be dete‘hlﬂﬁfea Qlf51 :p%'éﬁlgac\éw gllcal l? %h?& arp %veﬂ%%ggqg the®M. The
nong ors he

el ng treate
hypnotmmcgéﬁcy@ff atcbmpsuﬂilj eftthe 1ﬂvhﬁt1@g®a53<ﬂerhd$rstrs1lehju§mg a lbdsef righting
i ntended effect of t

condlt ? H{ghe S Ject e g
reflex g R (a51iesbRAh Ter Aubelpwi-o TheRaienr i qompound of the
r exanpl e,
imventb S Op A K e BORRES bR UShe H s somer of
formula | for producing general anesthesia may be in

the range . out to about 10 ng/kg. Preferred
Tém”“lnduc?ﬁ%ﬁoﬁéﬁé' B %Wiabout 1 to about 3 ng/kg.

RISE SpF2de MAWKERANGGe (%8 Thel A0S ﬁol‘dEPﬁlcﬁBjéHﬁorlteEt%ompounds were
about 20 ng/ kg/'hr. Preferred doses to produce a

injected gdtht itaibveif {msed ommgdest compaulikg body weighh.oblioll@ving
adm1n1g@atlo% Hle rat g:%vrg?é Sl%ct:el in d-gps%{ & mbent position on a heating blanket. The time
to onset for the loss of the Righting Reflex (RR-ability of rat to right itself) was recorded, as was
the duration of the loss of the RR. The compound of formula (I) prepared in example 2 was
found to be more potent than propofol in Test A. Rats administered a 7 mg/kg bolus of 1%-
formulated (R)-(-)-2-sec-butyl-6-isopropylphenol exhibited 14.9 minutes of anesthesia

compared to 7.1 minutes for rats administered the same dose and formulation of 1% propofol.

The hemodynamic profile of a compound of the invention can be determined using
standard pharmacological models which are well known to the art. The hemodynamic and

anesthetic profiles of a compound of the invention were evaluated simultaneously using an
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03175.006W@Ertai n enbodi nents, conpounds di scl osed herein
and/ or pharmaceutical conpositions thereof can be used
WO poogstopnat i on t her apy with at | east one ot hePCT/US2008/063088

anesthetlié?lgfglg Hﬁ)ﬂh @%g%gﬂt)ed hesE BHRRNAf tﬂiytcaﬁéea?gg% Hgﬁ{gﬁ.}rﬂaénic profile of

ut1cal conpositions
a compounidesf a]premtfelmcmgmstcoﬁqmealab tiead F propefoy abequi-anesehetic doses.
preferably, synergistically. In sonme enbodi nments,
conmpounds di scl osed herei n and/ or pharnaceutica

Test B. conpgﬁ>§h& 84 PPeVead; are adm nistered concurrently
< fc}l'rr%1 nistration of another therapeutic agent

Thejam:s‘dnstlc frductéorewill iee parfdmaed asidg tinvelifigation of e terheigus described

by Ko er okt oo Sgb@§§?§£§ﬁ6a§9§£<eﬁé%%@&@m 3 ging and

ketamme%‘?v?efnl B rar X Ot Hfé]&'ﬁ%n 'g‘%frhﬁﬁlﬁﬂleeffe@h@é RIUST lexl'ngﬁf)tlon and

anal gesics (e.qg., opioid such as remfentanil,
tracheal inmbptomweill bewsedi &thl,thdn yuimahsrrphimmeent, sy gadwiikbe administered by

mast at &85 5y o8 v EleRursap af cumoRinetormp BuaY Re) B/
The pig dqﬁcﬁga W8 be Rk ANA rRAQGRRMiSallySHakl A 0REAIAAIMH dBrial Pco, at
ci s-atracurium vecuronium oOr pancuronl um brom de,

aPmDXHmﬁmy3énﬁmHgs (e.g., ondansetron, dol asetron,

Egpoﬁ?cé ?Nﬂl gesfzgg{:e Vuasﬁf%ugoﬁp%l?l%: %gﬁéﬁﬁgﬁﬁ&% o(%pcrérdlac dctivity.

An arteri§I[aeRter R)@ll be plaeed i the SighNRARPAIRERFy tdenordRp BlYod @ressure A
diltiazem atropine, glycopyrrolate, I|S|nopr|

pulmonary; aricegtaflcier will keqelageshvia the @mhwgubé veig| @rolaaf:zﬁ;unng cardiac output,

pulmona&y%;)ilﬂ%pﬁz% rﬁr’ggsu{red %ncF %elng'a%\(es g)fl?ﬁ;%%;] I%?tlhﬁeé (\:A{l].l also be placed

in the ab(&glﬁﬂhlsao(rt& via the Gt ﬁ:ﬁfdrﬁl&rteii}aﬂﬁ fbl’ﬁj)dlsﬁﬂlphﬁig uretics
furosem de, hydrochl orothiazide,

Bg}ﬂlq:r@}f’@trg%qcsal@)logrm@a@q wil bq@aw@&sg&lpwﬁ@pe@an@e surface
electrodeg #) &Vé?(:t’he 1% Ql' a3 1&?&1’ rg grrlrs; {)fé i lc@x@fn%l ﬁ%ﬁﬁgl Scﬁ osed

ne or I'S1 ne. conpounds
approxmhmiﬁ 56 e dﬁm arnmi(} mECfoihi thanidlorp o's gound slet thedeawil] begplaced
nj ste{ed t oget her MAth ot her ther.apeutic

midline bgbv&qﬁng e jranigh and-ocsipigiregions 5 te%gww ig eg@teéiseéactrode sensor
array (As?@ét%éhlé‘zﬂ%cgﬁ%m?er WhE G EL&%enﬁ%ﬂ%ﬁ%’r&h Qﬂél F GRSt Meﬁlcal)

dm ni ster rror or supseque admn stration of
may be applivel Artesthagie will be agéntbined RithdsaflysarEhadjustedrto kpﬁm)ﬁib ogan

. used her ers.to.a C ound t hat e
arterial bR iP5 ab O Mo LR A0 PE TP RRVPd S R Mound
pancuronﬂim fan BY laém(rhgterea- )éE) hé‘e@leli Yor ROQMWY WBRatidte! ude conmpounds
hat are prepared by nodifying the phenol group in a

A(ft@mjl@ umdabﬁumglrmsthane{mgumos poplctte (wualy regglpmg@pp@mmately 2-3
hours), ayy ggﬁﬁ &tglh?l{:]%lg r?uenucctc%t\% Osle}vze%g a%rerlog OF §th blﬁgatiortll a\rlld\f)asehne
data gathering (and to ensure near complete dissipation of the effects of the anesthetic induction
drugs). Isoflurane inhalation may be continued throughout the study or stopped, and the
isoflurane allowed to “wash-out” for 15mins prior to the administration of test compound.

The agent or propofol will be administered intravenously by a 20 minute infusion after
the stabilization period through the peripheral IV catheter. A pilot dose-finding study will be
performed to establish an appropriate infusion dose for each agent. In this pilot study, multiple
doses (up to 5 infusions in total) may be administered to each pig with at least 90 minutes
between doses. Blood samples (1 mL each) may be collected at pre-dose and at 2, 4, 6, 8, 10,
12, 15, 20, 22,22, 25, 35, 50, 65 and 80 minutes after the start of the first infusion for
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0317000688 andi ng conpound of formula (1). Prodrugs of
phenol i ¢ conpounds as well as nethods for their
W(pz(wp/aumsi on have been reported. For exanpl e, BEBHULLIBS/063088
tﬁﬁ%ﬂrb&@ts 1 gRGRR beREoRRd NS’[HE%B&'SI% Q00 Qhima
2006028 5, 20060205969, 20060041011, 200502397
phamtado&ﬁ(aﬁﬁdéﬂdiﬁﬁlt O:her suitabl e prodrug groups are

dl Al ﬁ@ﬁp& éag{lp 8% ﬁ&a&ﬁmﬁh&qé °B r%%%tﬂﬁ]:%grln%{]a?aorta at2,4,6, 8,

10, ﬁpﬁb' £Rt1iyons 1790803588 32040 #12@9&1?870%%%@9}%& the start of the
2605004381; WD 20040921877 WD 2004032971;

lnquIOQG AOEDI.IﬁGt satplepdEUa Mart wih2 (afeias il alsU$e taken.

%ﬁ%ﬁg%gn%\{ggg’ﬁ%%‘ﬁ 3%ISUQS§§ oozéﬁg@%}i\ge% which provides

cont?r%ﬁ@ t/6f prseedRRAAIET dR4; THO0e2&In3 &L aMBIS” number calculated by
2000048572; 'US 2006166903; WD 200008033; US

a pro 14 8lEesithyhay oB@EEB:twaen] A0S faltosTEGo8S) and @ (iseckepfsic) and
1ndotlgepr olloq%ng publications: Krasowski, M D. Current
]&ﬁ APEH f Vv est i gati onal Drugs (Thonpson Scientific)
( 20€¥eodhdnmic RAr W3l bdreesded andlploftéd R assess trends over the drug exposure
Anest hesi ol ogy, 2004, 101, 3, 626 639; Altomare C
perigd. Datadergssh a2gn will R compmied torpropofol &aricfiSeis onds; heart rate (HR),

, J |
meag A oespretliy MABBRR Qraide o8hul - 530" Ang
Tr #eatddyndmic data t%k (R)-(-nseadtitydBatoptopyiptanobfTest Compound),

Phar maceuticals, 1998, 175, 2, 195-204. As _descrj bed
prepagsdeas Jasseibed in ﬁm ﬁgr ar&]@ﬁ p;qpﬁg} aFf shown in Figures 1 and 2 respectively.

The f’iﬁ%f‘gg%% ﬁla]k ﬁ@?é&%‘%&r@gﬁf% 'elﬁ%[@tloﬁ §§hlg ts an bné%rovefdolsjel%odynam1c
profile (gpecifiosty thb rapedtnp hgprehshmywslyprapofol alreqﬁu—ir&sihhm@oses

wth a simlar or inproved pharmacol ogi cal activity,
conpared to propofol. Accoréﬁﬁ@lfﬁ, the present

. ti | : :
ExaifE8! SPRURAG BBty | S R Cplhtid o
pr o- dr ugs thereof, and pharmaceutical conpositions
thereof, for use as anesthetics. The (S)-(+) or (+)

stere0|soneb§ of formula (1), their salts and pyadrugs

t hereof ay each be prepareq#ﬁghhpwnng the jger@ra
nmet hod o8t bed fMpreparatlon of the
correspond (- Stereoisoimy 81, I exanpl ee a

(S)-(+) or T+) stereoisoner o

2-sec-butyl - 6-i sopropyl phenol may be prepared b
reacting a racemc mxture of the correspondin
2-5ec-butyl -6- isopropyl phenol with a chiral

i socyanate to afford a m xture of carbamate

di astereoners that can be separated to yield the
desired diastereoner of formula (1) after hydrolysis

of the carbamate g o]
Pd/C, MeOH )\@/k/
—
b

Synthesis of allyl ether (a): To a solution of dry CH,Cl; (40 L) in a reactor (~ 200 L capacity)

250 9C

was added 2-isopropyl phenol (2.5 Kg, 18.38 mol). The mixture was cooled to 0 °C to -10 °C.
Crotyl alcohol (1.9 L, 22 mol) was added to the reaction mixture, followed by the addition of
triphenylphosphine (6 Kg, 22 mol) portion-wise over 5 hours. To this was added DIAD 45L,

22.1 mol) dropwise over a period of 4 hours. The mixture was brought to room temperature and
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0317500680 Hue. For the preparation of the (S)-(+) or (+)
stereoi soner, a (S)-Il-arylethylisocyanate such as
W@ 3)8/14)099 - phenyl et hyl i socyanat e can advant ageRUBU§200&063088

stirred ovefifght. AREOhE Hﬁgﬂ)péarzintﬁ@ oPthe Seiing Myerisl ajudded by Ildyithemixture
a carbamc acid (9)-2

) ar be -, sec-bhutyl - 6-i sopropyl phenyl
was dilutedswith dithirometbiena Givdy), aitd washsd thwatst (S0 % %A @K Heine (S0L).
represent s..a, chir '

The orsat FEF S il Gy e oS BOR P g ety @oncentrated o
dryness. ﬂ"ﬁﬁol@@m?e@ﬂﬂh I(ﬁll@dwfsﬁl@éﬁ z%daled hﬁ@&fé}lﬁixﬁﬂmm‘cﬁad' _tgycamhémmrature for
ase chromat ography, for exanple as_descri n

1 hour. Theavsiptasedyahes lictHipheRy DposPRGE QRkle) S8 FEHed Gt vgshed
i S x@ékdc trated to obtai
with petrélgénﬁun%@?rglrlg& n;?%) gé% ?énr?%’ Qgggi%d%gkrl bed an g‘;(ne%'pﬁ [ 19 ioedaln !
yellow vib&sugiliquidar5 . TR} efudy neter(al vas perified bpsibics gelK60- 120 mesh, ~30
(S)-(+) or (+) stereoisoners, the dosage |evel for
Ke) colufsp GHUEHIRErABRISE & HeeliHeSr dle apeieloRa s & Higldtgye solvent
' hthed tesrbadUe Kb Q3%) of pure
Pure ﬁacgé%&a?g%lghe?%%aa ou%@?s%rggg%%ut 4 nmg/ kg. Pr eF grreo%jo P
material. mai nt enance doses range from about 1.5 to about 30
ng/ kg/ hr. Preferred doses to produce a sedative effect
range from about 0.5 to about 12 ng/kg/hr. The
i by} DRI lereS b | 1038 168 v/hem4dl BE270 °C under
SyntheSl?}gﬁ-ﬁ%Pn&?%Lgdgg%ﬁ e‘gl}};l%ﬁeétgé?%oieg’y of agcorrpound of
a nitrogeh Bendsp@s tforubotn2 Phads CRheaestidamixerowahthondilited afithdetOAc (2
can be determ ned usjn andar 4 .phar macol pgi cal
L) and WG S IVNRET A AT L h bl 135 S SYeF SPEOH GhrS0s 100 8
f IRVRRLT On was
filtered agghg%g)%{artg({ g)gjrglgélgﬁgdj%rgggb%%ﬂﬂ%hti ng reflex assay in
the rat (as described in Test A below). The potency of
a conmpound of, the invention was conpared to t
Synthesiyof aries o isporoay el it S sOBi ShbmpouhdB (300 gy2-57
in 4% SO SN, EDhe Rk Bur¥/a8 then
mol) m(ﬁéstral_lﬁlgseg?yn@aa@ ﬁ%?g%drewgirﬁcfﬁjjg’cti on test eco oungs ]
hydrogensddeinianjagicktte iunddrtseK ¢ af hydregen iirbsssmcovemight. Thereaction mixture
compound/ kg body wei ght). Foll aw ng admd ni stratian .
was theng FEREDEUSD B G VPP S TR B D R Pt vich was
i 1 , HpH® ubifg 1% @ihyl Béetdth e petfiieudd ethbeas the
punﬁedwg&%?%legg{%gim?égﬁgb%pwpyl %f r at yEo eri ghtbi tsel f)
eluting sukventr Puaifide dractimswese tombined and oenceftratediol affpsd 873 gieé product.
RR. The compound of formula (lI) prepared in exanple 2
was found to be nore potent than propofol in Test A
Rats adm nistered a 7 ng/ kg bolus of 1% fornul ated
(R -(-)-2-,sec-butyl-6-isopropyl phenol exhibited 14.9
m nut es of anesthesia
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0317600p¥M@&d to 7.1 mnutes for rats adm nistered the sane
dose and formul ation of 1% propofol. The henbdynam c
weewBidwInf a conpound of the invention can bePCT/US2008/063088
" Exaflfle®. "CRREhIIOSHH]thié F&0HAI0N dTatdhia-Q@lnay]l-6ipropyipheatvl via
are well” known to the art. The henodynam c_ and '
chiral cachamate foxmation tosprovide xstereoisemesiol Fosmula,dht i on
wer e eval uated sinultaneously using ananestheti zed pig
model (as described in Tegt B below). In this assay,
t he henodynam c profilfe of agconpound of the invention
was conpared to that © o) at equi-anegthetic
dosg¢ Teft B. Anestheti Pig Model ¥ anest heti c
I ndoels on\wpky be perforpedicusi ng. a nmodks cahkgapof a
t echni que descri be “ﬁ'i}“yk%‘s‘é’f"p%{?he‘?’ko e}g al .. _lLah lﬁ,\ni m
Be(H-istk@OBoethgiPenzeif6- 80) for swi ne ( Tel A28 AR RE“Ahd
ket am ne given as i ntramuscul a_injection). The
m ni mal effective/dose for inductiogand tracheal

i ntubation w |l e used. Wien the animgl—i s ecunbent,

oxygen, W I(fe adm ni stered by nask at m rPand an
IV W gﬁ_ﬁ arted in an ear vein runnig noNmRl
saline at 7 .nL/hr. The pig's trachea w |

I nt ubat e and
arteria
will be pl ing a lead Il configurationte

noni tor cardi adaactivity. An arterial catheter willP be
placed in the right fenoral artery to nonitar bl ood
pressure. |A puInnnar¥m£$$ﬁk%r&ﬁﬁggger w |l Bbe placed
via the rijght jugular vern ) [

echanically ventilated to

neasuri ng carldi ac

out put, pylnmonary capillary wedge pressure, yand
central veqnous pressure. A catheter wll also be

pl aced in the abdom nal aorta via the left fenora
arte for bl ood sanpling. Bipolar s o
eleggi>en§epbalograph | eads will be p d Hg{ng | ow
I mp cemguqface el ectrodes pl aced over the trontal
and occi pitaly regions of the cerebral hem gph
approximgtely 590 mm apart and 20 mm from
A ground efext+nde will be placed mdline b
frontal ang cipital regions. Alternativel y¥an »
i nt egrat ed, el ecB¥ode sensor array (Aspect Medical)
conpatiblelw th an el ectroencephal ogram anal yjzer
(Aspect Mefli daPdivepe be appl i ed. Ane¥¥¥dPEpeyi | | be
mai ntai ned{with isoflurane adjusted to keep tghe nean
arterial bYood pressure at 100 mmHg during the
stabi | i zation period and intravenous pancurogium wil |

be adniﬁl;%%;ﬂgvg§ needed for nuscle retgk%iifFi\“/
3 4

stereoisomer of Formula (I)
(-) 2-sec-butyl-6-isopropylphenol

b
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03175.086We»1 the initial animal instrunmentation is conplete,
(usually requiring approximately 2-3 hours), an
w@eowstsogal 1 hour and 15 minutes will serve aBRCEUS2008/063088

Synthesi(i’ﬁif R4+ -MHeai- éth&ﬁhh‘?ﬁnﬁl@éjopﬁa%ﬁﬁﬂl@?-sgﬁbﬁty%tﬁ@ﬂﬂoiiﬂlphenol

to ensure near conplete dissipation of
(1a): A ofixtyrst of rademing- san—é)gtylh—étls@rom:lpmmb(ﬂ B g,glé))mmbb)oRr(drbdﬂe

Ll hout . t
phenylelrd §5is3hnate (7Y o ft SERDL PR GReTRIR PO PiidioR (T P gommoD
was heafed/%t 86 °@fih @fy ﬁﬁlcﬁﬂ’@( lﬁ‘iiﬁ'ID B{l&hfgﬂ{ TR r&dctibf slixeRIMeShcentrated on

The agent or propof ol be adm ni stered
a rotary iepapozaien d s trgsubylgaesz@uemvmﬂhen partitisneshbegwean ethylacetate (75 ml) and

1M HCRUY i RpRglor el THE Preh B A b With M HiGhea %
100 mL}, ®rigs { 0 1‘nB hthas dﬂ@@bﬁﬁ ahg}cﬁohﬂ(/l'gsm IFiHesion bad suﬂ:%@dihent
agent. In this pilot st nmul t'i pl e doseséuptoS

evaporatipn okthe selvenf nrovYided careamase (BdRilrg. §9%r)@éi agelidach pig
with at | east 90 m nutes between doses. Bl ood sanpl es

( )-2-see-&1tm_6mn9pml;emé (Do R-Eo1(bohenyl)sitdepsbamatn af Zisebutyl-6-
20, 22,.22 25 65
sooronoheL 051055 8B RSPy 25 e e Buion s

kept at toOmRBApERARRK TN QULAB HuEPOIESW foFtoniplele d2RstdlRERIoAEe The resulting

cont i nuousl% as the primary pharnmacodynam c endpoi nt.
crystals myerefiltered pndwashed myitheepld haxanes €20R mihi This peocedywreivas repeated 7

times (vx&iglecoi.?ﬁirgmt gére%grotfga)?a&ﬁ%vdégle gdﬁXe f%gﬂal;é@ﬁ?é%le%ﬁﬁlg?gvﬁcuum to

afford c@fstaﬁ[netdiﬁ;tﬁré@’ﬁém@ilytehﬁcheﬂprnphﬁly@r@tﬁyl)gdarmé ef 2-sec butyl-6-
r tothe start of the infusion will also_ be tak

isopropyRenekd s g e reylcapai mrsiane oA gbL0°C ina
1:1 mlxﬁéjblg(ﬁh)}an\éh e o%t?lg\éth dfg)g r11 g’;?:g%ﬂs Ff‘(l)‘l? lféacﬁ%l{l gﬁ{m&f %&‘r RECIRRE with
ether, nadrlatizddawvzhl diiyte A Qiragpandetvashyd alithdrridehThe éther lnperges then dried over

be O (fully conscious) and 0 (isoelectri
anhydrojs, M@iﬂeéﬁwéaﬂ& S¥aPPiAtgd to w@%ﬁ%@%@e gomlrﬁé'éeno O6e,
~100%)" 9eQLEEGisansid G(Q'i t2en:lmt) Qva@%éﬁéxﬁnetdr thqﬁoﬁ)sv b5 tlm@@r\k'é}e collected

exposure perl 6] for “eac agent be corrpar ed
to afford @) R oecbufyb6- mpmpymh@nolarzs,g, ma; 19 t anthrHR)q rafio am

determlart el hﬁi)fg:g‘t &pfl lil'(r)tgtlc()rllvpc\xp% 2 n,;i g‘ﬁ rllqli M&t BLN/:H‘IZ, chloroform-
d1) § 0. §&9gr(ée 3?2583132?‘1% P 1'1 %};9@5 '2%%9'1 §§t11(§0f60g¢{g]@); 5 4.74

S descrlb I"e "2, prop
(s, 1H), 56687361901(& 1H) 5|6g18r7e7505(mm&l) 2 respect | veI y. The data
denonstrate that this conpound of the invention
Analyslenﬁommﬂ panity bpkhirahlclimmdygmphy Andisds® (9kei fically

t..to hypot f ol
phenyl)%\hﬂpar AB tgcﬁ)é@ sgc &’Bg'i g?lrs]g;;rggylphenol lr) %ve?e Serformed on CHIRALCEL

OD-H column (4.6 x 250 mm) in isocratic mode, mobile phase — n-hexanes containing 1%

isopropanol, flow rate 1ml/min, 20 min, detection 270 nm. Samples were dissolved in hexanes.

Synthesis of S-(-)-1-Phenyl-ethyl)-carbamate of racemic 2-sec-butyl-6-isopropylphenol
(1b): A mixture of racemic 2-sec-butyl-6-isopropylphenol (1.92 g, 10 mmol), S-(-)-1-
phenylethylisocyanate (1.47 g, 10 mmol), and 4-(dimethylamino)pyridine (0.06 g, 0.5 mmol)
was heated at 80 °C in dry pyridine (10 ml) overnight. The reaction mixture was concentrated on
a rotary evaporator. The resulting residue was then partitioned between ethyl acetate (75 ml) and
IM HCl aq (100 ml) in a separatory funnel. The organic layer was washed with IM HCl aq (2 x
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03175.606Wplles Exanple 1. Synthesis of Racem c
2-sec-butyl - 6-isopropyl phenol (Conpound c). 250 0C 6 h
weishewds of allyl ether (a): To a sol uti on oPCTD§2008/063088
100 mﬁ"l&%@g@ﬁ in#)thérf‘dﬁ’e(f KR Bﬁl{yd(rous%@QS(b ‘Fﬁﬁﬁﬁbﬁ Xﬁd é’%§equent
I sopropyl phenol (2.5 18. 3
evaporgfion afrthe selvent poivededicartgin@te db) as)a S'th:r ot yI aI cohol (
1.9 L, 22 nol) was added to the reaction m xture,

(+)-2-sie«:}BIuw1£6§1sbpr¢[iyh)lmidl Q) 0B-(Of(1 qﬂmﬁmwlmb@m 62{s6¢-kgtyl-6-

soprogsfplignpt1BF {10035 284 finoh) e fopcdiriper L ofhebdnes 1€ soluton was

kept at 'ﬁ@&ﬁ Sempdrufd 76} 9498 \H%ﬁrs% QUG ot QuiRQE RN BbAT ?he resultlng
andstirred overnight. After the di sappedrance of

crystals waret filtegedharntdewashed adthjcobibleckatgs (FRE) mihelhis mtomchlrms repeated 7

times (i pScustinf doeressd SR hSFREB oD, Tht e SR crrd Jajet vacuum to
afford ¥8§taliink AehsRYImARANFERitHhe NS2SPP- ﬁél%&}hylédﬂkatn%@ df :@Jaéic butyl-6-
concentrated to dryness. Petroleun1ether (50L) wa

ISOPTOByﬂidmnalddEHe osulting eanlvamwnmxgtrc wae l:iy@mlyrzg@m 1080 dn atlulrleilxture of

ed whjt
dioxany M KyORc, (e e Ry SRatiRis paY e gty e
neutraliMeH hwﬂﬁhfu@é HOTh§tang iwasAdd Witk bene. THe@tHep Y @ds fheh dfiad Bver

was concentrated to obtain a ye||OM/VISCOUS
anhydrpn&%&%@‘cq@ andayiagoratedde vield enantipmagEeally anriched2-pgebutyl-6-
0
sopr eSO ey ARGTEE -2 7RSSR IR R IRRE) wer

collected tetaffogd 63)] stentiomBticlyfehsichd IO SeVRItE - @-Cs@’ptdp@lj)haﬁtd (1he
sol vents were concentrated to afford 1.5 g1 A%O )
enantomgrie 1atigtas rdc%@nmrssirbmbgals‘r%lﬁch oAptqa) Fajtistie Ao 5. 'HNMR

o A by LT R v

3.11-31 6@t 1 1Y) oM. 7<4 (& EHYVSS6. she@ogt |1[='1)6d§ %Moﬁtnmﬁ) (2 L) and

washed with water (3 L) and brine 1L). It was dried
over anhydrous Na2SO4 (100 g), flltered and evapor at ed
to dryness to afford 240 g of product. Synthesis of
2-sec-butyl - 6-i sopropyl phenol (c): To a solution of
conmpound b (500 g, 2.57 nol) in dry MeOH (5 L) at 0 C
was added Pd\C (50 g, 10 nol % . The m xture was then
hydr ogenated in an autocl ave under 5 Kg of hydrogen
pressure overnight. The reaction m xture was then
filtered through celite(r) and evaporated to afford
400 g of the crude product which was

20



10

03175 006W@d by silica gel columm chromatography using 2 %
ethyl acetate in petroleumether as the eluting
W@ i0gem099 Purified fractions were conbi ned andPCT/US2008/063088
Exatﬁ?l’é@ '(d)fﬁie%fblft?l-@-ﬁ;o‘ﬁi'gpﬁﬁﬁelﬂ)l Ofa Pl-PIEChufpdiiRhE 2.
yS ographlc resolution of racemc
2- 5ec- butyl 6-1 sopropyl phenol via chiral carbanate
formation to pypvide a stereoisoner of Fornula (1).
2- sec- butyl - 6- Sopr gpyl pheno

(1) (-) 2-st - 6-1 sopropyl ¢ syrtesi s of
R-(+)-1I-Phe hyl ) car bamat e of _ragemni c

2-sec-butyl - (la)y: A mi xt Gf'e of

raceni c Zacemis@disestbptylagilines opr opy| phefomafdeliQ@idg, 10
mml ), R-(+)-1phenylethyljsocyanate (1.47 g, 10 nmol),
and 4- (di met hyl anmi no) pyr¥dine (0.06 g, 0.5 mmvl) was
heated at 80 OC in dry pyfrictingle (10 m ) overnight. The
reaction mixture was, Sonc&YAE#8 on a rotary
evapora*g% The res#ting residue was then partitioned
bet ween hyl

ay 100 m.), brine (10
anhydrous MySQdBs Filtrati on ano

of the SO|V€HP—BF9§bded car ba
g, 909 -s a solid. (-)-2-sec-Butyl-6-isoprops pheno

(3) | ) et hyl car bamat e of 2-”"ec-butyl - 6-
|sobf3£¥Fgﬁ ﬁﬁﬁ$§‘§ (100 g, 294 muol) was di solged in
-2.5 L hot exanes The sol ution was kept at |r @OMi/reduction
tenperature for 24-48 hours to allow for conplete
crystallization. The resulting crystals were [filtered
and washed with cold hexanes (-200 m ). Thi syprocedure
was repeated 7 tines (with concurrent decrease of
hexanes vol unes). The crystals were dried under vacuum
to afford crystalline diastereonerically enriched
R—(+)-I-phe-MI-ethyI) carbamat e of 2-5ec-but )H26-

Ker anhydr ous NgSCﬂ, filtered and
evaporated to yield (-)-2-sec-butyl-6-isopropyl pheno
(9. 8. Gereoishd@ W Fornd@s@LIm di stillation (-1-2 nm was
per f-bi-teetutylfrisppropphsndl 105- HO 0C) were col lected to
afford (3), (-)-2-sec-butyl-6-isopropyl phenol (7.5g,

78% 19:1 enantoneric ratio as
Crystallographic resolution (-)-2-sec-butylaniline (1): 2-Sec-butylaniline (1.49 g, 10 mmol)

t hen d}ieo

and (S)-(+)-mandelic acid (1.52 g, 10 mmol) were dissolved in 20 m] ether with gentle heating.
The solution was cooled to 4°C and kept at 4°C for 2 hr. Crystalline material was filtered,
washed with cold ether and dried (1.5 g, 50%). The salt was recrystallized from ethyl acetate-
hexane (1 g, 33%, 19:1 isomer’s ratio). Optical purity of 2-sec-butylaniline was determined by
chiral chromatography. (-)-2-sec-butylaniline (1) was extracted by treatment of an ether solution

of the salt with 1M NaOH (0.4 g, 26.5%).

Analysis of optical purity by chiral chromatography: Analyses 2-sec-butylanilines were
performed on CHIRALCEL OD-H column (4.6 x 250 mm) in isocratic mode, mobile phase — n-
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03175.0@eWeidmi ned by chiral HPLC). Optical rotation: a20 D =
-7.16. 1H NMR (250 MHz, chloroforndl) d 0.84-0.90 (t.
W@R0s/1411029 21-1.26 (m HH), d 2.85-2.89 (m | H)PCUUS008/063088

hexanes &orﬁaiihﬁg(l'% isopbopafibl4fldw rats 1 mliin, ZO Bir§ defec@bh 270 nrhHandples were
) 6.987-7.05 m2!l-)|)..AnaI ysis of optical purity by chiral
dissolved iy hspranasg figlic anjrhgalts avreprelimigary He# )Vlth a mixture of hexanes

w0 IO GETHERLR 2l REE R o) OGRS D)
sy 39 TP E T AR SR B o

was diss@l08d HM40S8B2Ene\RIIBWEd B elevRidition JTexBRSosuddifinti@s (&g, 45

of S-(-)-1-Phenyl-ethyl)-carbamate of racemc
mmol). Bhegeectionmyixtuge Vgs ﬁnrcqsgat pon tempargipre QverightyFae glvent was then

removed Gk S5E L K BB PRSRA by i g ppoernty
(CombiFaMl, 12((giolahiHereADT M) Felictiens(10- D.6g (30%, furer(pl)sendaityl-4-

heated at 80 Cin dr ridine (10 nl) overnight. The
bromoaniléned FasHOR Xt-(r e (s ag%@mfr(a)rédefohut)al-%r%vgand (-)-2-sec-butyl-

4 RN PO AP D o L8 PO A et
115-127¢@\ ad 59epp(e9equgsdHunnel . The organic | ayer was washed
wth IMHO aq (2 x100 nL), brine (100 m), then dried

SynthesBWE(-)2pyhutyib6-ippeypy limiline 3)t 01)-255ud-iydsebvanianiline (2) (0.684
evaporation of .the solvent provided carbamate (Ib) as
g, 3 mme)).gspnrepeny lbpronic acid pinagel-ester Eg PIRHPBhenol (3):

oskis b ARSI R TSR0, el MRER MR P GOn (ol
1M soluiion)- Refz Heatedtin bexemeave Fhs086|fut 40BnseesEhekepttiontmixamerwas
stca SRS ) a8 oS Lol of PR She i v
was was “ﬁ‘iﬁ%@@ﬁg}gtm &%edan?\%?ﬁtgﬁ %%el(a'r&?@rom M&SB]' PhPENGEH Was

was repeated 7 tinmes concufrent decrease of
removedhedaneduccd pressie, afdthe compoadspuiied tyrsiled gehdeomatography

to.afford crystalline, di astereonericall nriched ..
(Combitg 306 Eolihy e Buny P L rorasetEaonds Ft bEImed in MeOH

| e of !
(40ml) hélgmlqwé ghgg@ihydﬂg&l presute 600shi 6RERRRBLS48E, n%r).le Mwas

ydrol yze 00Cina 1:1 mxture of dioxane:

L\allseclftyiLs 2so c{d LBt &Ri AgDine (3
ssmbeslfff Bhe Bk ki 08B LHpEptiine
(1.92g, Hmtnoyshedissplvéd ord0nel 15% 41,80t 60°4y end thes codled talPi(adt

solution gﬁm%:}%g;ﬁl 1%}@13%{1 @%’g g&agrg’gaé%aaiﬂe ttcl)gl?g {e%Et?cgn rtn%( ie%lalpdldly
(~30 secl) SRVREbRNRRRhe kbR mbirt balbwai?(( The SoliHidn WaSstirred for an
per f or med. Frac%l ons (105-1 100 were .
additional 2 minutes, and then added in one portion to the suspension of Cu,0O (1.5g), in aqueous
CuS04x5H,0 (10g in 220ml) with vigorous stirring at 50°C. Reaction mixture was stirred 30
min. and cooled to room temperature. The reaction was repeated five times with the same scale
(total 9.13g of aniline was used), and all reaction mixtures were combined. Organic material was
extracted twice with ether (400ml). The solvent was evaporated, and the compound purified by
silica gel chromatography. CombiFlash chromatography (Hexane/EtAc) was performed and
final product distilled (105-110*C/~3mm) (4.1g (45%). Optical rotation: a*’p =-7.58° (¢=5,
pentane). 1H NMR (250 MHz, chloroform-d1) & 0.84-0.90 (t. 3H), 8 1.21-1.26 (m. 11H), 6 2.85-

2.89 (m. 1H), 8 3.11-3.16 (m. 1H), & 4.74 (s, 1H), § 6.87-6.90 (t, 1H) & 6.987-7.05(m 2H).

»




03122006%1dd to afford (3),
2-"ec-butyl -6-isopropyl phenol
w@00de4®99ri ned by chiral HPLC).
Exampie = q&,rgﬁllaﬁ(kﬁ NVR (250 MHz, chloroformdl) d
0 (t. 3H), d121126(m HH), d 2.85-2.89
mTheHTpllowmg iHystrates @ representdtive dosage zfoqng contaiping compound of formula

enantionerically enriched
(19:1 enantoneric ratio
Opti cal rot atiBCIE/US2008/063088

coumm—{(-4-6—x—250+p1 —-secratc—+Ho rebH-e—phase
Total hhexanes cont ai 15?166%$o|sopropanol f]|08 rate
M /mn,” 20 m n, detection 270 hm Sanpl es Wer e
' | v nes. Mandelic acid salts were
> @Sﬂ@rgfnﬁg)r% &f‘ed with a m xture of hexanes and 3M
Na The .hexanes | ayer was direct | paded on to
col T Oy eliEtates  reysepali ey fomt priBae A fompound of formla
(I)ﬁ)izv)heraﬁzeﬁﬁczusgec butylaniline (1) (6.7 g, 45 mmol) was
di ssolved in 240 m benzene followed by the addition
Ingl@dlehb br omosucci ni Bdeh(Beight 45 mol ) . W&%eactl on
1 hel At r nAam + anmnor At 11r ni oht The
1 /\ JC vvao QLI I I AT IUUIIIl\,II’J\,I AL ul\, I III UIIL. LILLA Y2
Soyk it was then féh8ved under reduced ]plr sure. The
SoyB&! PrioSpil ct Wa§4 rified by sificqg g
ychromato r% ConbiFl ash, 12Qg col unn,ﬂhexane-DCI\/p.
(LldeS&tS)ons 1 - 3 1g (30% pure (-)-2-se€c-butyl -
’, Compound of formula (I) 6.0g 1.00
Glycerine 1575¢ 2.62
Disodium Edetate 0.035¢ 0.01
Sodium Hydroxide
(pH adjustment)
Subtotal 100.185
Sterile Water For Injection | 500 ml 83.31
Total 600.185 100
10

)] f? ﬁlg?%egt?c

i sopropyl phenol via

IH) d 6.987-7.05(m 2H). Exanpl e 3.
utyl 6-

Ingredien?- sec- but yl an

(S)-mandelic acid

BaRR-WEigREM C 2- sec-

btayehani 11 ne

nriched

1._enationerically e

SoypeaneQil but y| ani | i ne7&gzuki / reducti on 4. HtHr eoi sonmer of
or-mgi-asth = {=)—2sSec-—buty—-6-+sopropy etrol

S0y %Ps%ﬂ %Oéfpéc}:?hi c g%, d ution (-)-2- sec-b]uﬂll ani | i ne

(Lighd $:753- Sec- butyl apiline (1.49 g, 10 nmpl) and

(S)-(+)-mandelic

acid (1.52 g, 10 ol

) were dissalved

Comppurg ofiforaruleed) wi 1

B\5®ntl e heati ng. Th

e()@Q)I uti on was

aal A A A oAl
Gl CUUT TU TUOU &350 dAditu

rial was filte

2 he
LIII.

P Bunshed w th co

FHner ana'

D1sGJdﬂuﬁcE(feﬂette'5 g, 50%

et hyl acet at ehexa

9 0.035@ salt was recry
e ( g, 33% 19:1 i

@ T1rzed from
soner's rati o)

Sodigm Hydtoxpderi ty of

2-sec-butylaniline was determ ned by

chiral chromatography. (-)-2-sec-butyljaniline (1) was
(pHeaB{ ﬁ’&"t@d by treatment of an ether solfution of the
SubfRAT W th TM NaOH §®gds5 0, 26.5% . Anallysis of optical

purity by chiral

chr omat ogr aphy: Anal v

Ses

Sterfle SV aser Fartlyjeation m

=§0®/\m[e per f or msd on

@3.6RALCEL OD-H
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031p5.000& @1l ine), fractions 2 - 6.2 g (60% m xture of
(-)-2-sec-butyl-6-brono- and (-)-2-.sec-butyl -
wae2@sdstosonoani | i nes). Fraction 2 was distil | eRCEES82008/063088

) z2-. - 6- bronoani |l i ne was col | ected
m%%%?(@rﬁ“&gﬁér#ﬁ (4.99, 48%. Synthesis of
(- )k;li!ﬂlef cgwﬁgg%gme:s Isa% %l a(%gle gé%%ﬁ (fgl%'l ﬁé}ﬁ%lyl,n_g% compound of formula
D, f@gﬁ&wﬂyhgprom c acid pinacol ester (lg, 6 mmol),

tetraki s(tri phenyl phosphne) pal I adi un{0) (0.035g, 0.03
mml) MeCN 10 m and KZCCB (5m I M sol utlon) wer e

caop

A 00
\.AJU I UI Uy

I FIET | o mxtur & pECANTTERD wi th wat aoTbl )«

SoybéRddgt s Were extfagged W th ethyl acqtgte (50n ). The
organic | ayer was, waShed with 5% NaHCD 3, brine and
Soywané&lospimhpaishydro&é gwySO . The sol ventl.4las renoved
. U reduced pressure, and the conpoynd purified by
(Llpé$g?7ré& gel chromat ography (Combi Fl ash,| 30y col um,

rﬁ}ﬁ}ﬁﬁagf%ﬁm et ag ) he reduction VgpsF hen
per formed | na% (?rri) over 5% Pd/ C|(~0.39).

Glytfynheogen pressure Bﬁ7§)g| overni ght (0.|486# 72%.

hoci o ~f caoec_hiit vl R Lsopropy A nhanal (4):
L>A%AY T T T /

DISQ&N %“d’éfaf&”butw Bo'pggﬁropyl ani li ne (tjvo ‘T11V9§g -

Sodi S dissofved inm 20 m 15% HZSO4 at 60C, and -
en coo ed to OOC. A solution ONaNO|2 (0.76g, 11
(pHmlpisterm) 8m watef was added to the reaction m xture

rant dl v l 2N caec) \M t h \II mnr ous cfl rrl ng kaani nao
T A T \w | y A4 \JL&\J 3 l\bbr—ll lla

Subtotdtner at ure bel ow 86@5 The solution was stirred for an

Stertld WAt OF 5 Ini t‘iBIPU nd—then added 1[Tg30/3¢ portion to
ot e suspenn %n of 01218?( 1.50), in aQLekg(J}g CuSHAx5H20

(10g in 220m ) w [bOXIgOrous stirring |&atno500C.
Reactionmxture was - stirred 30 mn. and cooled tog |

roomtenperature. The reaction was repeated five tines
Biolggical Tesds sane scal e (tot al 9.13g of aniline was used),

rarg?félr%:plh ﬁfa%%fogxct%l gro? t[e@)-gg %%cgbn%ll & 950{)12)@8%“}3&01%% evaluated in

con@@ﬂlmnhtlv\@ﬁ)pﬁﬂ)& ROtha k& de@élﬁbddhﬁ tiecOfsHewi{E Mishiflése dn lhese Examples,
lica gel chromat o . Conbi Fl ash chr omat ogr aphy
R)- (‘I)i@xséﬁé’lutét AcIPORiaRY} pg@rtog isrefprigd do a5 ampunsilict
distilled (105-1 10*C/ ~3mm) (4. 1g (45% . Opti cal
rotation: a20 D =-7.58 (c=5, pentane). IH NWR (250

&MLC Pain o Diijeetibn - Aqﬁe(ﬂﬂi Ifhagé)&)hcen'ii'ﬁtmxd 1. 21 1 26
HH), d.2.85- 289{) 11-3.16 (m d
3 "pajegiion iy, a @rgneDIEbise: inpromﬁyl rgnbiszien G%'(hﬁ‘}lght to be caused by

propod] PréRAiPinGhétaqueBi a3t bPfe lipid emulsion (see, e.g., Klement W et al, 1991, Br

I Anaesth 67, 281). Several studies have reported a significant decrease in pain on injection
when the aqueous phase concentration of propofol is reduced compared to the amount of
propofol in the aqueous phase of DIPRIVAN (see, e.g., Doenicke AW et al, 1996, Anesth Analg
82, 472; Ueki R et al, 2007, J Anesth 21, 325).

The concentration of Compound 1 in the aqueous phase (aqueous phase concentration)
of a lipid emulsion formulation was determined. This aqueous phase concentration was
compared to that of propofol formulated in the same formulation and to that of DIPRIVAN®
(AstraZeneca, Wilmington, DE, USA).

A one percent (1%) Compound 1 formulation was formulated in accordance with

Example 5, Compound 1 being prepared as described in Example 2. A 1% propofol formulation
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Exampléjf.t ?flmlﬂf&kﬂf‘étﬂ%tudies

Pharmacokinetic (PK) studies were conducted in domestic pigs to evaluate the
pharmacodynamic effects of Compound 1 and to compare such effects to those of propofol.

A 0.5% Compound 1 formulation, prepared as described in Example 2 and formulated in
accordance with Example 6, was administered to 6 pigs via a 20-min intravenous (IV) infusion
at 0.6 mg/kg/min (12 mg/kg total dose). Plasma concentrations of Compound 1 were compared
to historical propofol data generated per a similar protocol in which a 1% propofol formulation,
formulated in the same manner as Compound 1,was administered to 5 pigs via a 10-min IV
infusion at 0.750 mg/kg/min (7.5 mg/kg total dose).

Data from this study indicated that Compound 1 exhibited a similar pharmacokinetic
profile to propofol in the pig model. A three-compartment model best described the Compound
1 and propofol data. Clearance of Compound 1 exceeded estimated hepatic blood flow, similar
to propofol. Compound 1 also exhibited a similar metabolic pathway in pigs to that of propofol
in humans: glucuronidation in the 1-position with the 4-position being subject to hydroxylation

followed by glucuronide and sulfate conjugation. A dose-escalation study in dog showed
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produced no LORR 1n 4 of 6 rats tested at 3.5 mg/kg, but did produce LORR at all other doses

tested. Table 1 compares the HD50, HD7min, MTD, and therapeutic index (T1; defined herein as

the ratio of MTD to HD7min) results for Compound 1 and propofol. One rat died when

administered 14 mg/kg DIPRIVAN. Three rats died when administered 21mg/kg of Compound

1. Recovery time showed little relationship to dose.

Table 1. Comparison of HD50, HD7min, MTD and TI results for Compound 1 and propofol

administered by bolus IV to rats.

Propofol | Compound 1
HD50 3.8 mg/kg 2.3 mg/kg
HD7min 7.0 mg/kg 3.4 mg/kg
MTD <14 mg/kg 14 mg/kg
TI <2 4.1
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propofol. A 1% Compound 1 formulation, prepared as described in Example 2 and formulated

in accordance with Example 5, and a 1% propofol formulation formulated in the same manner

were used.

Electroencephalographic (EEG) measurement of depth of anesthesia was measured with

Bispectral Index (BIS), which is one of several systems used to measure the effects of anesthetic

drugs on the brain and to track changes in the level of sedation or anesthesia. BIS is a

mathematical algorithm that analyzes data from the EEG, and the output is a single number from

100 (fully conscious,) to 0 (isoelectric EEG). Other assessments included sedation scores,

clinical observations, blood pressure, electrocardiogram (ECG), and oxygen saturation.
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time angidesst r oencephal ogr aphi ¢ (EEG) measurenent of depth of

A. ANEShART G pips nmeasured with

The abilities of Compound 1 and propofol administered by bolus IV to effect dose-

related anesthesia in unpremedicated spontaneously breathing beagles (5-30 mg/kg/dose; 3-6
dogs per dose of Compound 1; 1-5 dogs per dose of propofol are demonstrated in Table 2. Two
of 3 dogs administered 15 mg/kg of propofol reached the MTD at 15 mg/kg. Therefore, only 1
dog was given the 30 mg/kg propofol dose.

Table 2. Dose-related duration of anesthesia (sleep time) for Compound 1 and propofol after

bolus IV administration to dogs.

Dose Propofol | Compound 1
5 mg/kg 13 min 23 min
10 mg/kg 28 min 33 min
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The data indicated that duration of anesthesia was similar for Compound 1 and propofol.

B. Hemodynamic Effects: Blood Pressure

Hemodynamic data, such as mean arterial pressure (MAP), were recorded at baseline, 1,
2,4,8, 15,20 and 30 min. Compound 1 was administered at 5, 10, 15 and 30 mg/kg to 6, 4, 3
and 3 dogs respectively. Propofol was administered at the same doses to 3, 5, 5, and 1 dogs,
respectively. Only 1 dog received 30 mg/kg propofol because the MTD criteria were reached
with 15 mg/kg in two animals. Data were analyzed with a 2-way ANOVA followed by t-test
with Bonferroni correction for multiple comparisons.

A comparison of the data indicated that propofol produced a significantly greater effect

on MAP than does Compound 1. Table 3 provides an example in which mean arterial pressure
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Example 11. Anesthetic and Hemodynamic Effects in Pigs

Anesthetic and hemodynamic effects of Compound 1 and propofol were compared in
anesthetized ventilated pigs infused IV with a 0.5% Compound 1 formulation, prepared as
described in Example 2 and formulated in accordance with Example 6, or DIPRIVAN (1%
propofol injectable emulsion). Assessments included EEG measurements of depth of anesthesia
using BIS, pharmacokinetics, blood pressure, ECG, heart rate, cardiac output, body temperature,
and oxygen saturation.

Experiments were performed on commercial farm-bred swine of either sex (mean weight
33.6 kg). Anesthesia was induced with isoflurane. Intravascular access was obtained from an

ear vein. Each pig was intubated and mechanically ventilated. Tissue oxygenation was
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wa wsaniopnl s. Data were anal yzed with a 2-way POVE2008/063088
i 2 ; €& ehBtibR W itored
monitef) AP Cortbubid i3t Mg LT S e (SRR 3/ pERUbRbvas monitore
using ainidkpimﬂmstpirhhgasmmm&(]hammmd)x&gm ganbbn dmxtdey and potent
greater effect, on MAP t han does Co ‘?‘fl (Ta(f)
1nha1atbqlbqgeab§)nﬁ?ptgt}13%|\éenp}gt%,ﬁegwgw§;p ysted as, needed to malntaln steady
state. Pressurepercent (MAP 9% changes from baseline 4 min
after bolus IV admnistration of 10, 15 or 30 ny/ kg of
Chrpotimeud learebofmmhesmjwas)admed/mthasrghsalm‘ dndainauifusipn of

e SRR LSO LSRR AR g e s
momtcfré@fﬁr&?g?ﬁhé B&nﬁlarf@(f‘leﬁff&ﬁf)rapé}lt&? MAPRATL]iS ﬁﬁ(ﬁaﬂaﬁﬁh@fmerlal

Compound 1 or pr opof ol dog Was tested at
pressureg/akg hparopatsf werei colleitede iy 3 Sd@gpsls h"avmﬁgnaleagiﬂerdvellmwas cannulated

It f
with a gy 168 e Fmaste R SRS Rimatesk ki auinus ang pigod
tempelﬁﬁﬁngSd}Zteni’i@%t@leS@as eYAhidHe8dt 37°Ct Msfruin@fiatioffor EEG monitoring

conparison of the data indicated that propofol
was acgpoglighed uamglagradhcrsemld:qtrogc emaepvesfthefontorpchanitak lggiens (Aspect

but yl - 6-i sopr opyl phenol . Tabl e 3a
Medlc%lrg{?hﬂ%()é MAQS%I conmpari ng MAP % changes from
bRisedipaimehtaflddigh indialbEa 30 mikeaBiL S lﬁkﬁhoﬁ?ﬂﬂﬂowed by IV infusion
arterial pressures changes neasured as NMAP % c

of CompaymdtialOel sk elmim 2 (e or pesnebol 0. 750 merk aiminsg |16ﬁ116} The
respecﬁfg 1n&il1 %ngiﬁ%l%g’tﬁg lbﬂgl l'8§?ﬁg&§%h§1&gg %.tl?el,{g%g%gm%%fements

and blévesintiés for plﬁuinia%lﬁﬁbtﬁm@sﬁfvﬁe@@ takenht resinfosiod, e]veqnﬁ min during
of ol were conpared in _anesthetized ventil at i

1nf1151q%(ﬁ f=ompqupd, qrwr@qﬁolmd@é freaiaRe nfervals dUTing rh@ﬁ’vasﬁout%le%gd. The
infusid GRA! £l 1R BGIE C%‘(Igcﬁ%ﬁ Eﬁ%@p‘é‘? %%\r?&fsm&érﬁ‘?ne%d}o produce a

accordance wth 1% pr opotf o
maxinium eecvetidreofdBiS| (sil Orguringsbesumiot periodc Aueral Hidd samples for

neasur e ept h of anesthesia using BIS,
deternyping phk: 8 En%?&sﬁumssdwtﬁ@gg g lackgeRdapasitiedap baseline before
ST " h@ﬁ}‘ijy Stor9Rtlsi
Compgg{ﬂirgﬁrgg(gfgpﬁ]&%?@ngﬁ{lg vversg&ggrﬁ%lorned on corsrlr?lrelrm al
farm bred swi ne of either sex (nmean weight 33.6 kg).
Anest hesi g s induced with isoflurane. Intravascul ar
A aé@‘é%l%@i%g%fe ained froman ear vein. Each pig was
| ObB&hRO %@pﬁﬁ&@@?ﬂoﬁﬁéécﬁ&n%ﬁﬂfﬁl ilﬁ{p%gsmﬁ b$ B!Sa (<10) with IV
oxygenati on washonitored using continuous pul se
infusiensiofrd 7 r33¢ pPanindf 66 mp&ompoyoeé 1 peekg peraningnd @b+ 1.9 min of 0.750

mg propoq'ol per Eg per min, respectively. The effect on EEG was reversible and returned to

baseline within 60 min.

B. Hemodynamic Effects

Mean arterial pressure and heart rate were measured at intervals throughout IV infusion
and washout with Compound 1 (0.6 mg/kg/min, 6 pigs) and propofol (0.750 mg/kg/min, 6 pigs).
Results are shown in Figures 3 and 4 respectively. Arterial blood gas samples from pigs infused
with Compound 1 were taken and analyzed for blood gas and serum chemistry values.

Baseline MAP and HR values were not different between Compound 1 and propofol.
Both compounds reduced MAP, but propofol produced a significantly larger decrease in MAP
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031716806 Odan i nspired/ expi red gas anal yzer that neasured
oxygen, carbon di oxide, and potent inhal ati on agent
W@nesesat i ons. Ventilator settings were adj uBCBUS2088/063088

han &R to TH ' t ok
ran CSBERAI0 TR Bl o ISR gl 0k i

lowest KR mieasurast fop Eoopoomd LBdth GIReddMAP €GEneds baselineafted
. throughopt .the s . Arterial bl.god pressure was
discopy A SHinfion o LoHipoBi oy Brdiiler ¢ 1 enor al artery.
MdterY BloBd iofis #AkefirR Sh@hisy Fa1ued Wale WilSA HUFERA 131, Compound 1
.. heart rate were collected every 5 seconds. An internal
did ngtygeduge ane signifantonetabdlintabidrationhsurhps nretatwtiy acidpss gr increased
lactatS heter for thernodilution estinmtes of cardiac
But put and bl ood tenperature. Body tenperature was

mai nt ai ned at 370C. Instrunmentation for EEG nonitoring
was acconplished using an adhesive el ectrode array

t £ cGipital regions (Aspect Medical,
M%%ﬁﬁu@&&%ﬁ?ﬁﬁkpﬁe experinmental design included a
3@Compouat dbvdsitessdd fon itp ariti-ehetif pdtentivd dn Berretaridrdouspaced to that of

f Conpound 1 (0.6 nmg/kg/mn x 20 m n) or propofol
pmpo?@: 750 ng/kg/min x 10 min). The respective infusion

Wagalt abdce i \f@ﬁ@o\w ' Aéggﬂg&& \&i '
mea%ur er%efri;tt%gi féa}%eég%vllv%gl slgorrpl e fg}lr1 Qg{?gfr&?rg%o I net irlg%ecjugmar ven
were bmeseg oh 8 12812ehdua kight/derk pyde unden sbutnglledtemnperatund, iwith food and water
.duri .1 nfusi on ,of ound 1 or propofg@l and at ; ;
Ty R RGN ST AR T A —

Immeldihdl pABr ol B2 Al St Wer CRIRREAA 1oR0EmBE@RPT Rrmulation,
wer e previously determ ned to produce a maxi mum

preparedchg slesasiped in Bka@nple 2Gind domiuiaged freadcpfdas¢eowith Examgle 5, or

DIPREY AR N8 adbRREF O g EPE R, e Rt BT 4 1953, By

Pharn@dE24 1N 42 be DIPRIVGORRAHRH sthath iR FARAS. OA fibrddaiihRfration of Compound
duri ng@inf usi on, and hourly after infusion.

Al
1 or INRREY ARY, prineis wereplassdpoeiagh, transmargnt oggss ¢With lidehanddeft

L Rl ' .of Bl 10 it h bV nf usi '
AT RO R e L BB fmen

admifistéred. 1. 9 min of 0.750 ng propofol per kg per mn,

respectively. The effect on EEG was reversible and .
r Empsisdn ferthischpragieriged by hydonigiahdomingbeppiragtiqns that are associated

either itk Sral expulsion of solid or liquid material from the gastrointestinal tract (i.e.,
vomiting) or with movements that do not include passage of material (i.e., retching). Episodes
of retching and/or vomiting were considered separate episodes when the interval between
retches and/or vomits exceeded 5 sec.

Pro-emetic activity of Compound 1 or propofol was studied in 6 ferrets per drug as
follows: Ferrets were anesthetized by isoflurane inhalation. Compound 1 or propofol was
administered by an IV infusion for 15 min at 1 mg/kg/min. After termination of the infusion, the
ferrets were observed continuously for 45 min, and the number of vomits and retches were
counted.

Anti-emetic activity of Compound 1 or propofol was studied in 6 ferrets per drug as
follows: Ferrets were anesthetized with isoflurane, administered Compound 1 or propofol by a
15 min IV infusion at 1 mg/kg/min. After termination of the infusion, 0.5 mg/kg morphine

sulfate was administered subcutaneously and the ferrets were monitored for 45 min as described
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03175/eew@rteri al pressure and heart rate were neasured at
interval s throughout IV infusion and washout with
w@eopomd 1 (0.6 ng/ kg/ min, 6 pigs) and propof RCT/UR0FHE3088
above "W 94 diBnal PerRitISbre ﬁﬁﬁ]%%&d%ﬁc&mwsl&@ F ﬂng}fkrg(‘%ﬁoxﬁhﬁi@ dulfate
4 respectively. Arterial blood gas sanples from pigs
only. i nfused with Conmpound 1 were taken and anal yzed for

R Gl 0 R e S DB SRRUE A S0 AHIATIE b G oodes of

vomitifb Qﬁ&’fl 97 retdBRk rC&QﬂEﬁQl'drldcﬁd El%fjﬁi%ﬁgce%?’epm’l&es%f@@ﬁﬁ@ﬁg or retching

produced a significantly larger decfease in
when g@hwipotanel dlond hEerfatsvebnintdRred@smpeend bin the cpmelme Qfla@rphlne

et R Ll BEL L0 IR L0t B TR S v

3 vom§th 8&PHT FedIRS | ‘Pﬁer@foré '@dﬂg&d&ﬂ& 10ind PropResbthlrediiced the incidence of
propofol. Arteri al gas and serum chem stry

vomitingland setehinginhe prasemrsrofaiorphing.; s. Conpound 1 did not
produce any significant netabolic alterations such as

c. aci dosi s i ncreased | act.at e. le.12. .
ARl poBlitaioRS EfeRls e st G A PP gy TFieience herein, as
thougfHdivi ?r ifrc rﬁﬁﬁ ib§lrefeRbnb & TR ﬁvéﬂ%n%%@érﬁ&’es&ﬁbédhﬁﬁh reference
of propofo | e déscented ferrets weighing 1.0-1.
to varikys weciﬁcmd@mfanechdub@hmpmstaad techniques. afer,\ﬂbﬁihﬁmbdebee

housed on a 12/.1 2-hour ht / dar
undersfoiE g Pi yuiRpep S Roa e e GBS S ptning ithin he
spirit & scbpd sURE ifen§@th st udy day, food was presented to
ferrets one hour prior to dosing. Immediately prior to
dosi ng, food and water were renoved. A 1% Conpound 1
formul ati on, prepared as described in Exanple 2 and
formul ated in accordance with Exanple 5, or DI PRI VAN
was adm nistered by IV infusion to the ferrets; see
wnn RL et al, 1993, Eur J Pharmacol 241, 42 re
DI PRI VAN adm nistration in ferrets. After
adm ni stration of Conpound 1 or DI PRI VAN, animls were
pl aced in clean, transparent cages (with lids) and
| eft unrestrained for a 45-m n observation period by
an observer blinded to the specific treatnent
adm nistered. Enesis in ferrets is characterized by
rhyt hm ¢ abdom nal contractions that are associ ated
either with the oral expulsion of solid or liquid
material fromthe gastrointestinal tract (i.e
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passage of material (i.e., retching). Episodes of
WO 210841080 and/ or vomi ting were consi dered SepalGEK/BS2008/063088

epi sodes when the intervalcihgtwegen retches and/ or
vomts exceeded 5 sec. Pro-enetic activity of Conpound
1 or propofol was studied in 6 ferrets per drug as

Whatfso(lﬁll ows; 1 Ferrets were anesthetized by isoflurane

élfné?qg Compound 1 or propofol was adm ni stered by

an IV|nfu3| on for 15 mn at 1 ng/kg/ mn. After
termnation of the infusion, the ferrets were observed
cbnt i nddosstgrepispmasofiformulah: t he nunmber of vonits and
retches were counted. Anti-enpfic activity of Conpound

adm ni stered Compound f «By a 15 nin IV

infusion at 1 ng/kg/ mn. rm'nation of the

i nfusion, 0.5 ng/kg norphin ate was adm ni stered

subcut aneously and the ferretg were fbhnitored for 45

m n as descri bedabove. Six additional ferrets were

adm ni st ered subcut aneously 0.5 ng/ kg norphine sulfate
wheregKys Hwﬁpnrﬁéalsmprad@g(tberscrfg/ kg) al one was pro-enetic

in ferrets, yielding 15 epi sodes of vomting and 157

ret ches. Corrpound 1 did not produce any epi sodes of

vom t i Agconipouad afclaiinettia elaar, Whidhes ad-)ataadsoharofddsnula (1) or a

adm ni stered Conmpound 1 in the presence of norphine
pharmaggiitgaileaccepigbleiselt snBrodme Beighbs. Ferret s t hat

recei ved propofol and norphine sulfate exhibited 3

vomts and 47 retches. Therefore, Conpound 1 and

pBopof al cangicand eslciamakd iheladind, evhivhels af(-)wieredisorgerarfdormula (I) or a

ret chi in the presence of norphine. All
phmnﬁﬁ‘ﬂ’rt’icéli’??‘i?ﬁgt,a&ﬁéf‘]rém%eo fand patent documents are

i ncorporated by reference herein, as though

i ndi vidual ly incorporated by refer ence. The invention

hds bedrcaigsund bedaimddinraef enentdaine Va3, suwhsbheXishic

and preferred enbodi nents and techni ques. However, it

shoul d be understood that many variations and

medi fi aaiHaffse g&nﬂ‘ Qld"médﬁﬁlan one of

irit Z%d scgggy%? 61{11 ﬁ%%r%lﬁ%ﬁﬁ%ﬁg?}h % Y

clalmif & hesand BsrhallnaCAuiéca)llygt:mpmlgmmw of fornul a (|)

6. The pharmaceutical composition of claim 5 which is formulated for intravenous
administration.

7. The pharmaceutical composition of claim 6 which is formulated as a lipid
emulsion.
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0317»0e6Wi01 X is Hor F, or a salt or prodrug thereof. 2.
A conmpound as clained in claim1, whichis a
W@ 2008849%€0i somer of forrmula (1) or a phar maceRt1/084008/063088
acceptabl e salt or prodrug thereof. 3. A conpound as
claimed in claim2, which is a (-)-stereoi soner of

f c8r rmul aﬁ (ne}hOdrfoalnplh‘angacmamtmmmggewaleqmeatbtsea #edntanimal comprising

d as cl ai i.n a one
aamitiSEEElo ok oo A REP G v Bing o L6 e o gRp formia ™
conposition conprising a conp@d as clainmed in any
one of claims 2 to 4, and a pharmaceutically
acceptable carrier. 6. THs HBLCA at conposition
of claim5 which is fornula FntT avenous
adm ni stration. 7. The phar i cal conposition of
claim6 which is fornul at ed lipid emul sion.8. A
nmet hod for inducing or maintaining géﬁéral anest hesi a
in an ani mal conpri sing adninbstering to the aninal an
ef kective.anount of a ster rrer 0 (r):
wherfp S L S A 8 aprgee Dol oFplable S0 T oairye Bt bl »
salt or prodrug thereof. 9. A nethod as clainmed in
claim8, in which Xis H_ 10. A nethod as clained in
cl%i m &\ methedmas slairgediralainsg.an whichk ¥ it He ani mal an
effective anount of a (-)-stereoisoner of fornmula (1)
in which Xis H or a pharmaceutically acceptable salt

t Her eofA mbhodAs ERfiMedinf 4inmP8, aBiprisGhg 2amadistering ﬂ) &8 animal an
ani mal conpr|3|ng admi ni stering to the ani mal

effectgrerampquny af & rinstereoifomer of formula @ninswhiek Xgs H oF ﬁnh%rn{apsvutlcally
H or F, or a pharnmaceutically acceptable

aaw@gy¥£MH:éF@§rug thereof. 12. A nethod as clained in

claim1l, in which Xis H 13. A nethod as clained in

claim1l, rising .admnistering.to the anim an

eflfect .Af@eg‘wg% premoang sqdatipp b Fumel campisiigadnynisteying to the
anlmdlﬁn‘é’ﬁ% %&n%f%) §te§a|3?sro% SH‘d ald (v). accept abl e sal t

her eo ound as c I'nany one of

clalns 2 to 4 for use in nedléﬁi th rapy. 15. A

compound as clained in arly ong of clains 2 to 4 for

i nduci ng or maintainin

, X
wherein X is H or F; or a pharmaceutically acceptable salt or prodrug thereof.

12. A method as claimed in claim 11, in which X is H.

13. A method as claimed in claim 11, comprising administering to the animal an
effective amount of a (-)-stereoisomer of formula (I) in which X is H, or a pharmaceutically

acceptable salt thereof.

14. A compound as claimed in any one of claims 2 to 4 for use in medical therapy.
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03179@0%Wel anesthesia in an aninmal. 16. A conpound as

clainmed in any one of clains 2 to 4 for pronoting
wee@at4oe i n an animal. 17. A process for prepeCi/lis0a8/063088

CQEPOUnde sl a8 8Rirh&ld Ay JRE oPElafihd 4 forlitkhtingMtirkdintaining
conprises (a) hydrolysing a carbam c acid

genergl-anegthesgcinbntapimd- | sopr opyl phenyl ester
di astereoi soner of formula in which RL represents a
chiral am no group; (b) diazotizing a corresponding
(15: 2- 2eCorptunii ab clafRRT ARl oﬁ@ of t1BBnP? td PEIFPrénSting $eMation in an
reduci ng a corresponding 2-(

5 animalnet hyl al | yl ) - 6-i sopr opyl phenol of forrmula followed if

required by formng the free phenol or a salt or
pro-drug thereof.18. A carbamc acid
(1): 2- 2eprobass Y&r;ﬁepaiﬁn%ra%\/ﬂﬁéﬂﬁ@ﬁi dé&fHe8'in any one of claims 1 to 4, which
di ast ereoi soner of  formula in which Rl represents a

Comptimsr al anmino group. 19. A diastereoisoner as clained

'cQCl alh dro%’smg a c\:Aa{%amw acid (5) o Qec(-blltyf 6-1 ro%ro%tymﬁleﬁﬁ diR;

10 diastere01somer of formula

OCOR!

X an
in which R' represents a chiral amino group;

(b)  diazotizing a corresponding (-)-2-sec-butyl-6-isopropy! aniline of formula

NH,
%
X ¢100)
15 ;or
() reducing a corresponding 2-(1-methylallyl)-6-isopropylphenol of formula
OH
=
*
X (Iv)
followed if required by forming the free phenol or a salt or pro-drug thereof.
20
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18. A carbamic acid (-)-2-sec-butyl-6-isopropylpheny! ester diastereoisomer of

formula
OCOR!
*
X (1)
in which R represents a chiral amino group.
5
19. A diastereoisomer as claimed in claim 18, in which R' is an (R)-1-arylethylamino
group.
10
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