03175. (X696 WHPR2008/ 141099PCT/ US2008/ 063088 THERAPEUTI C COVPOUNDS
Background of the Invention The present application clains the benefit of
Uni t ed SVaRes/d4i®9i si onal patent application nunber 60/€I8]24B/o63188d on

May 9, 2007 and United StatpAERAMBTOTONMEGUNDROP! i cation nunber
60/ 928, 416 filed on May 9, 2007. Propofol (2, 6-diisopropyl phenol) is
an intravenous sedati ve/ hypnBackersnadiof the lovwentiomsi vel y for induction and
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is currently marketed in a 10% 10 soybean oil based |ipid emul sion simlar
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greatly [''m clinic settings. O particular
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and potential henodynam ¢ conséquences. Exanples of sUC
condi tiodrsuperidrin éts dveral pdofile &s othknanatbhsesselsaiech as coronary artery

di sease, caydi opyopat hy, .i,schem ¢. heart. di sease, ..val vul ar hear.t di sease,'
and congeni %’Ip"%é‘f re%%’s‘*@é’é’é’? lal}ﬁl%}lsﬁblﬁé?ftgﬁ?gff%lﬂ?’fmw Bul ar
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difficult or problematic because of Tts henodynanic properties. Patients
Wi t h aespistilyasgrassies, ICAEsprdrams. amection paiv endhimddyoaingmeffasts) peidvged #iose

‘wi.th h i ¢ _shock, hypovol.enic..shock, .0 ti.c sh .bg. 30
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medi cations or treatnents such as spinal anesthesia, epidural anesthesia,
or vasefian nroduaes dewaases isbloodpressurg without a compeppaiory] igefcassR deyt B8 dBs

t herapeut i c ounds..t.hat denmonstrate .simlar or | .
phar g 1B G BB Rt PRI SiBliBh o of o T REBlke b ndegineq and
henodypasatiallp hafh i hemodynamic consequences. Examples of such conditions include

25  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

30 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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- a pharnmaceutica

(I') wherein Xis Hor F, or a salt or prodrug thereof. I n anot her
aspect, there is provided a pharmaceutical conposition conprising a (-)-

10 stereoisonmer of fornmula (1) or a pharnaceutically acceptable salt or
prodrug thereof and a pharmaceutically acceptable carrier. The disclosure
al so provides a nethod to treat nausea, vomting, mgraine,

neur odegenerative conditions of the nervous system (e g, Friechich's

di sease, Parkinson's disease, Al zheiner's disease, Iluntington's disease,
anyotrophic |ateral sclerosis (ALS), nmultiple 15sclerosis (Ms), Pick

di sease, eta), trauma to the central nervous system (e g, skull fracture
and its resulting edema, concussi onSumgmysi on, brai n henorrhages,

shearing | esi ops, subdur nd epj.dural h t spi I.aj ury
{ea mechameckilgiryvalss BEREBibreaer i D proy Rl SR o gty

coid) Joh )sp AFEABWERS by BRIJaRRE toProfifBLAIESY with a ithproeed Hﬁn@@lnamloroﬁbi ed

di sease (e.g |schen1c reperfusion injury, |nflannatory di seases,

syste nﬂicmofdmgls, ieropt hevet, ahirs is povidpd e4nditapoipemerdtowiia @y oke, traumatic
henor r hage, cataract fornatlon uvei tisq,enphysema, gastric ulcers,

neopl asi a, radiation sickness, etc]) injan animl conprising

adrnim stering an effective anmountXof dtereoi soner of fornmula (1) or
a pharnmaceutically acceptable saf't o drug ttereof to the aninal

The di sclosure al so provides a net hoo nduci ng or mai ntai ni ng gener al
anesthesia in 25 an ani mal conprising~agdafni stering an effective .anmount of
a (-)-stereoisoner of fornmula (1) or a pharmacélitically acceptable salt or
prodrug thereof to the animal: 'The di sclosure al so providés a met hod
for pronoting sedation in an aninmal conprising adninistering an effectlve
. anmountwlefeia X is)H st Br@ai sittreprafrug traedfa (1) or a pharnaceutical ly
~acceptable salt or prodrug there

al so provi daangtheaspest. thfe @Pé‘é‘flﬁ? ﬁharﬁnapeéinﬁ%owpgﬁmgﬁcompml éfpgl glsﬁgr;eS
aggi nisal &fiLdiger ?rf@fn%g%g% HMHcthicaﬁ y(acdeplb®y @l o priru@thefarand & (1) or

e salt or prodrug thereof to the aninal.
~ The dtphmhmmmcaﬁbzaocqpmﬂw daeﬂela nmet hod for treating insomia in an ani nal

i si t ffect f
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- formula (1) of. a pharmaceutically acceptabl e salt or: prodrug thereof to-
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there
effective amount of a (-)-sterecisomer of formula (I) ora pharmaceutlcally acceptable salt or

prodrugthereoftotheammal

The disclosure also provides a method for mducmg or maintaining general anesthesia in

25  an animal compnsmg admmlstermg an effective amount of a (-)- steremsomer of formula (I) or a

pharmaceutlcally acceptable salt or prodrug thereof to the amma,l



The di scl osure al so provides a nethod for agonizing a GABA receptor in an
ani mal conprising adm nistering an effective anmount of a (-)-stereoisoner
of founula (I) or a pharmaceutically acceptable salt or prodrug thereof to
t he ani mal . In yet anot her aspect, there is provided a :
(-)-stereoisomer of formula (1) or a 20 pharmaceutically acceptable salt
or prodrug thereof for use in nedical therapy. In one aspect, there is
provi ded a Thapietioshraslsdgfdvidd aabetied farrprometnhgwsedammt inaol apimalndupiciviggor
mai nt ai ni ng general anesthesia in_an ani |.n anot her aspe

ther e #SNpHEVINged icebrrpum! aéa&éfsr%w%wé forgulgdgoy %P%ﬁr%%maﬁ»f

pr onot I a further aspect, there is provided
a conﬁ%ﬁ 1@@@%&?9ﬁb§ﬂ%ﬁ%§§b?@thuéghﬁ% a nmethod of pronoting an antienetic
ef fect i n abheadiketaure also providesyatcthod fdrercatispe otigrateen en hsingl ovmpedng
conpoungd .as- defi ned. above for the treatnent of. naus or vomtin

| n SanctdRRipisiEingep © gﬁeﬁ%%aw%%@faé&rﬁmm&ﬁﬁwa@a P HRRAREERATI ¢ ne
treatWﬁﬁEtQ&e@d@Qrﬁbg 1{R&ebfMtodRe ARHARI - The disclosure also

provi des the use -)-stereoi soner of formula (lI) or a

pharmaceutical ly acceptable salt or prodrug thereof to prepare a

medi canent for treating nausea, vomting, m graine, neurodegenerative
conditions of the nervous system (e.g.. Friedrich's disease, Parkinson's
di sease, Al zheiner's di sease, Huntington's di sease, amyotrophic |ateral
sclerosis (ALS), multiple sclerosis (M5), Pick disease, etc.), trauma to
the central nervous system"(e.g.., skull fracture and its resulting
edenma, concussion, contusion, brain henorrhages, shearing |esions,
subdural and epidural hematoma, and spinal cord injury (e.g., nechanical 5
injury due to conpression or flexion of the spinal cord)), seizures (e.g.,
epil eptic seizures) or a free radical associated disease (e.g., ischemc
reperfusion injury, inflammatory di seases, systen C | upus erythematosis,
nyocardi al infarction, stroke, traumatic henorrhage, cataract formation,
wel ds, enphysenm, gastric ulcers, neoplasia, radiation sickness, etc.) in
an aninmRl. I n one aspect, there is provided the use of a (-)-stereoisomner
of formula (I-)..or a 10 pharnaceutically acceptable salt or prodrug thereof
to prepare a nedi canent for inducing or maintaining general anesthesia in
an ani mal . I n anot her aspect, there is provided the use of a
(-)-stereoi soner of forrmula (I')) or a pharmaceutically acceptable salt or
prodrug thereof to prepare a nedicanment for pronoting sedation in an

ani mal . In yet another aspect, there is provided the use of a
conpound as defined above in the 5preparation of a nmedicanent for the
treatnent of nausea or vomting. In a further aspect, there is

provi ded the use of a (-)-stereoisonmer of fornmula (1) or a
pharmaceutically acceptable salt or prodrug thereof to prepare a
medi canment for treating a mgraine in an aninmal. The disclosure also
provides the use of a (-)-stereoisoner of formula (1) or a
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10 pharmaceutically acceptable salt or prodrug thereof to prepare a

nmedi canent for treating insomia in an aninal. The di scl osure al so
provi des the use of a (-)-stereoisonmer of formula (1) or a
pharmaceutically acceptable salt or prodrug thereof to prepare a

medi canent fffg X LQIBLL 0, Proy kS 2 %’th&)c?{‘%fufe fie oo @Riadh aH%‘n a%%or-fqgl%?lﬁl% or

di scl osure prOV|des use €0l soner or nmu

phar macelmihgking afeeepialtingoBabf a ¢4)-spiradsdngerolf ésrania (Popd spamacatically
medi canment for treating addiction wiithdrawal in an animal. In

anot heracggpelde salt prapradiug thergof tadee ati@alise of a (-)-stereoi soner of fornula
| h
(1) or ap ﬁ)ﬂ?@g&f&é&@h%y ﬁ?o‘?/?cfe@%ﬂ?étﬁocfﬁlr? %?tﬂ{cgto M AR &?Jc L n%[n%BQf%_e a

medi cament r ono an anti enet i n an ani rra
di sdl osamnq;mirgmdmmmtedﬁg ahhﬁ“em afoumt Of ) { Streredioaamel fcﬂfmﬂaj(ﬂmﬂea (1) or a

pharmaceutical l.y acceptahl e salt odr t hereof to prepare a
medi ca ?C(’iiltl%?é]@rﬂcﬁ‘?m%q‘éS@A@NW’&P@&L@F@% t% ]éﬁhaéf‘ﬁ“ﬁ‘g The discl osure al so
provi des synfiielitGoRrONES ﬁﬁncﬁ@‘a théth&f f@@ﬂe%xg%sad&h&%%%rﬁﬁalhﬁﬁﬁmﬁa@at

are useful for preparing -)-stereol soner formula (1) or a salt or
pr odr ugontpeismgfadministering hn e&anarnmp eta (-)stemogsoner pf Grmdéd oy ocess f or

prepari n]ﬁ a%:%%l?ié t?a{gge%i‘ Farlg%f rggmrr%']ljeare&lt)o:the an(hg?l':?vmgei n Xis Hor F or

a salt hydr ol ysi ng a carbam c

aciig (-)- 2- sper cﬁs&as!m@alkéﬁmgﬁy LRRGRY foR HhhoitHoam! SHi8MeEOBMEEct &f af SHifd] 2
(I'1): OCORL X 10in which Rl represents a chiral am no group

di azot icempgismecdminisisong amgiicctiveznyaet plia ()-s@rdosopreo pﬁfor@ﬁlal(lmr aof f o$ mul a
(1) pharmaceutically acceptable salt or prodrug thereof to the animal.
The disclosure also provides a method for agonizing a GABA receptor comprising
contacting the receptor (in vitro or in vivo) with an effective amount of a (-)-stereoisomer of
15 formula (I) or a pharmacentically acceptable salt thereof.
The disclosure also provides a method Tor agonizing a GABA teceptor 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. |
In yet another aspect, there is provided a (-)-stereoisomer of formula (I} or a
20  pharmaceutically acceptable salt or prodrug thereof for use in medical therapy. ‘
In one aspect, there is provided a compound as defined above for use in a method of inducing or
maintaining general anesthesia in an animal. '
In another aspect, there is provided a compound as defined above for use in a method of
promoting sedation in an animal.
25 In a further aspect, there is provided a compound as defined above for use in a method of
promoting an anfiemetic effect n an animal.
In yet another aspect, there is provided a compound as defined above for the treatment of
nausea or vomiting. |
In another aspect, there is provided a compound as defined above for the treatment of a -
30 migraine in an animal. 7 '
The disclosure also provides the use of a (-)-stereoisomer of formula (I) or a
pharmaceutically acceptable salt or prodrug thereof to prepare a medicament for treating nausea:

vomiting, migraine, neurodegenerative conditions of the nervous system (e.g., Friedrich's



15 O (c) reducing a correspondi ng ‘ .
2-(1-nmethylallyl)-6-isopropyl phenol of formula (1V): 20 X fol lowed if
required by formng the free phenol or a salt thereof In yet

anot her aspect, there is provided a carbam c acid (-)-2-sec-butyl-6-

| sopropyl phenyl ester diastereoisoner of fornmula (I11): OCORL in which R
represents a chiral amno group; and Xis Hor F. Brief Description of the
Dr awi @gkeasd; Paikigsoh's diseuse, Wﬁhhﬁm'dyinsmmec H@hﬁmgs diseasgeamyotrophisylatsral oner

f f I I h 10 X t 3 t Fi

ks i oreai ) Y08 g gl
dy.

1 A P 5, s Sy, o)

in pi (-) stereoi soner of fornmula ,(%21 :
whi ch sifedringHedions; amramﬂ amdﬂrabhmpﬂbmla,amimmécqrdm ez cmeehapicah heart

rate (beats per mnute) i n, pi.gs | | ow in

stére@ﬂgﬁf@ﬁféfcom‘?ﬁﬁlo&%f)‘e’? Rkﬁﬁmﬂig?—{dxh é@#%saf %ﬂ\%{f‘% prop%fn(')f'fl
free radical associated disease (e.g., ischemic reperfusion injury, inflammatory diseases, :
systemm lupus erythematoms myocardial infarction, stroke, traumatic hemorrhage, cataract

Qo formauon, uvems emphysema, gas1nc ulcers, neoplasm, radlahon s:ckness, etc ) in an anmal

In one aspect, there is provided the use of a (-)-stereoisomer of formula(I) ora
10  pharmaceutically acceptable salt or prodrug thereof to prepare a medicament for inducing or

" ‘maintaining general anesthesia in an animal.
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Detail ed Description of the Invention | The present invention provides a
(-) stereoisoner of forrmula (1), or a salt or prodrug thereof as defined
her ei nabove. 03175.006W)1 WO 2008/ 141099PCT/ US2008/ 063088 The absol ute
configuration of such a stereoisomer has been determ ned to be (R).

In one enbodinent, X is H Wwen Xis H the stereoisoner may al so be
referred t s G dvide@E 1 Qs RBRORRY bPREARIa-(T) or

Conpar ed WOIP%MB%%%%&%%”%T%W%%%“%{?%1(%Sl sopr opyl phenol (h)as been

f ound 4 phadlenensicalbt acaptshic pali st pgllyug thpreol/edrenes abledproent for of activity
as an anesthetic. More partjcularly, the conpound has been found to

pr odud¥OROHRE %edﬁg?’éﬁ’car’e%l@@l' on anesthetic activity, to exhibit a higher
t her apeut i gplyRd@¥thaNdpde tHedd idprovRied AIREY ¢l comphad ARGHskd detd @ g of i | e,
e.g., exhibit a simlar clearance rate. The congound al so can produce a

| eSs potRefitiorpiadredicienefanths freampnyiol pREEUMe™UHE heart rate. FurtHhernore,
it is beliayeduthataspbdtheRlis prdvitled thé hde oFQ (desimrasiksmt oftibatiuls (1§ og onpound
causes less pain on Injection than propofol. Injection pain associ ated
Wit h prpohedcuticallybeeeptele selt ar prpdrug thereotorigenitre amcdivagenifebpof ol in t he
aqueous phase .of .it.s |ipid.emulsion vehicle. Wen formulated in identical
i pid L@ﬁ#ifl%?gﬁg@l{eﬁg aﬁﬁﬁ%ﬂs phase concentration of |
(R-(-)-2- sme-ctasmwmeﬁaﬁs@gﬂfvmx heref altnsstdresisothenutdotnulbel) s gni fi cant |y
reduced (by nore than 70% conpared to propofol. 15The ot her enantioner of
2-18e c -Hharyacesticalypcesyaie salber prodgug tharool ggeengtr § MedlcameysPoEsAiBEencl  has
al so, iHsno%?xﬁgﬁ}%d%rﬁmape?n found to denonstrate an inproved hempdynam c
profil e along wtn si'milar or inproved pharmacol ogi cal activities,

conpar ed t orHerdiguddsike alde prvitied dheyyscadaormesoiacar dfifoguila (B beai nvent i on
are particul ar_I4 useful for inducing or i nt ai ni an.%enerafl anest hesi a or
pr onotihagnaceHasalymereptable sall enro TPl O gRTRAT GG AICHMSY 5 ef ul  f or
anest | 7 i et is - ehevat ed susceptibility to henodynanm c
effectbg&lé{ﬁ%mg%@ lgeﬁgééllﬁug%%glgﬁlent s suffering from cardi ovascul ar
dilsease suchhealisct@uenary pavides yhadisediad;)-tecdisenyogdotmyla (Ilohani ¢ heart

di sease, valvul ar heart di sease, ,and, congenital heart di sease; .patients
suffe rﬂiﬁ@mfcreBWfai]H rSFTRably ﬁ%? PrRTS ii‘a‘ﬁ,th?fg?%ﬁr%%%ﬁnﬁfhca?g%tﬁ%@#g brain
I nj ur ygaRabh St rdfal dafsyaneed age (for exanple over 50, 60, 70 or 80

years ol d), patients with acute blood |oss, 25 dehydration, or severe
i nfecti on ilnehodienaspettotheranis phoviderohe magypica 6heiskcoisapngoobioamils (Back, or

septic shock; an atient.s receivin in ane i i dur al

nbst Hadnaadsp EGEREOUE sHEPChPIBRLREIDE O AGRR BN BB 05
Angst hrdnalits &0dnticharic JfiRtt xamplgal. t he patient may be one for whomthe
Anmeri can Soci ety of Anesthesiologists (ASA) physical status is at |east 3.

The pr esentTherdisohesuemnalse B vidss thawseof ad-)atiereaisames ¢t dgrmava (R §Rpounds

accor At Qufilify R LIMTOLIP: §84RAhGEL Soldiala DRUR A RAE Pre- medi cat ed

for,pé)l onrnje reinm, e term armaceutically

acceptaabhigingar GABA recegtbtigematinialent s, adj uvants, excipients or vehicles.
The term " Animal" includes mamual s such as, far, exan&)I e, .hLimalas, compani on
1ates disclose

ani mal s, zddeshicheiuee ApIPIovidss sytketic processes and interme

25" herein that are useful for preparing a (-)-stereoisomer of formula (I) or a salt or prodrug

thereof.



03175. 0061 WD 2008/ 141099PCT/ US2008/ 063088 The term "Treati ng" a di sease
or disorder includes 1) aneliorating the di sease or disorder (i.e.,
arresting or reducing the devel opment of the di sease or disorder or at

| east one of the clinical synptons thereof), 2) aneliorating at |east one
physi cal par Bi@ioter affetC thoi@ls fRevidbea flos&E TR pRp&idk bRer@AddRNss 3)
inhibiting the di sease or disorder which can be either physically, 5(e.g.,.
st abi | | PaPPBA)0f a discernible synmptom, physiologically, (e.g.,
stabilization of a physical paraneter) or both, or 4) delaying the onset
of the di sease or disorder. St ereoi soneric purity of conpounds and
prodrugs descri bed herein may be gt abl i shed by conventional anal yti cal

nmet hods wel |l known to those qf~ski Fa the art. For exanple, use of

chiral NWR shift reagents, gas c t®gr aphi(®) anal ysi s using chiral

col ums, high pressure 10 liquid omat ogr aphi ¢ anal ysi s using chiral
colums, polafinetry,”isotopic dilution, calorinetry, enzymatic nethods,
capillary el ectrophoresis on chi r af gels, formation of diastereoneric
derisvatives RQHSNs HRAET broNalHeRof Riki@lcofp@gent s and conventi onal

anal ysis via established anal ytical nethods nmay be used to establish the
stereochem cal purity of a specific stereoisoner. Aternatively, synthesis

usi ng starting meekydglsinga qaremie SideotadysatsorreRpenyhesit  may be used

t o est afjhdsSbhidoher st m cal purity of the conpounds described herein
Q her anal ytical nethods for denonstrating stereo chem cal honogeneity are
known in the field. The pre$¥®R i nvention provi des a stereoi soner of

formula (1) or a salt or prodrug tlhere
enantii onerically enriched) for
(1'). Thus the invention includes

of -in a non-racemc (i.e., an

@ _center marked by "*" in 20 formul a
St & €oi sorfgr of fornmula (1) in an
enriched m xture that contains nqQ mre than 45% of the other enantiomer of
. that conpound of formula (1) that is shown or its salt or prodrug. The
(-)-enantionmer isolated in Exanpl & 2 below is a specific conmpound of the
inv%ntion. Iﬁﬁ&ggﬁﬂenbodine_ts of. the invention, an enriched m xture
contai ns no MOFENTh IR SEULE HGHTBEAOB00, 250 209 15% 10% 5% 4% 3%
2% or 1% of 25 the other enanfionmer of a conpound of formula (1) or its
salt or prodrug. anat.her enbodi nme of the jinvention. an enriched

m xture contains(#g@?mlﬂﬁﬁaéﬂgﬁPmTﬁﬁ éaﬁﬁgkﬂyhépogﬁgﬂﬁp@ﬁﬁ?Fof a conpound
of formul a (foym (Iil}:s salt or prodrug. Methods for Preparing a Conmpound of
Formula (0 30Generally, conpounds of fornmula (1) may be prepared by at -
| east three different approaches. In one approach, a racemic mxture is
prepared using conventi onal 4, of organi c synthesis or purchased from
commerci al sources and the mx ed using net hods known to those
of skill in the art such as, , fr@Btional crystallization
separation on chiral columms, f ®ti on of derivatives and separation or
kinetic resolution 35 thereof, etgc. to provide substantially pure
engntiomer of fornula (1) or enarkionerically enriched 03175.006W1 WO
2008/ 141099PCT/ US2008/ 063088

or

Q

(c) reducing a corresponding 2-(1-methylallyl)-6-isopropylphenol of
formula (IV):
20

(IV)

X

followed if required by forming the free phenol or a salt thereof.
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m xtures of conpounds of formula (1). Alternatively, asymetric synthesis
may be used to prepare conmPounds of fornmula (I). Known chiral precursors
can be used to prepare substantially pure enantioners of formula (1) or
enantionerically enriched m xtures of conpounds of forrmula (1) using known
met hods. Ot her nethods include preparation of chiral internediates using,
for 5 exangdheet asyhomatpect; therel isogremaled enarbeeid aot (-0@;seabmiylt6-or car bon- car bon
bond tornat'gn. Al s natl cIe e of prochiral acetate precursors,
etc. ‘%ﬁﬁmﬁg ﬂ%@ﬁ“?gmﬂpﬁﬂ% T @Kﬁg of formula (1). Processes for
preparlng an enantionerically enrlched conmpound of fornula (1) or a salt
thereof are provided as further enbodi ments of the invention and are

illustrated by the followi ng 10 f“edures. A compound of formula (1)
can be prepared fromracemc (1) {by énploying a chiral auxiliary,
crystall ographic and / or c at'qgr.aphie resol ution, followed by

hydrol ysis. In one nethod, %soner &) formula (1) can be prepared
using a chiral isocyanate to formz=a m xture of carbanate diastereoners
that can be separated to yield the desired diastereoner of 15 formula (1)
after hydrol ysis of the carbamat & resi due. Specifically, but not linited
a chiral carbamate derived fromR-(+) 1-phenylethylisocyanate can be

en%loyed I n anot her nethod, a compound of formula-(l) can be prepared by
- di azot i zi ndn ehichR' edpreagnitd 4 ¢tdral 4ming gtouprsod Kas HeeFhod, a conpound of fornul a

(I') can be prepared by reducing a chiral al kene. According to '
anot her aspect, therefore, the present invention provides a process for 20
preparing a (-) stereoiso alt or prodrug thereof,
whi ch conprises: (a)hydr olrﬁrmpf)agé}E na"ﬁ]h)em

(-) = 2- sec- biginelt Shovaahé Bembihesiic «fficarofthas) stereoisemerof i)tmﬁhr(MWhIC(hl)
in.which Rl ‘represents a chiral am no group; 25(b)diazotizing a ,

LEQrégp%ﬁhﬁxmﬂ@Léﬂﬂﬂk&ﬂgﬂﬂﬂgymthSOprOpyI ani'line of formula NH2
03175. 006 V\q GO0 ﬁ%%m%%%gﬁ%%g&%fol ddked at 6 mg/kg in afpig study.
- Figure 3 shows the effect on mean arterial blood pressure (mm Hg) in pigs fono“dng v
_infusion of the (-) é_ter’eoisomér of formula (I) in which % is H m cbmparison with propofol.
Figure 4 shows the effect on heart rate (beats per ininute) in pigs following IV infusion
15 of the (-) stereoisomer of formula (I) in which X is Hin é_ompafrison_ with pfopofol. -

Detailed Description of thé-Invention

£ The present invention provides a (-) stereoisomer of formula (I), or a salt or prodrug
thereof as defined hereinabove.

4b



-X(IV)03175.006W01 followed if required by formng the free phenol or a salt
(such as a pharmaceutically 5 acceptable salt) or pro-drug thereof. The
hydr ol ysWe 284804108 ng t o process step (a) may be ef f ect ®E€THIF2P088630881g t he

car bamat e Theldbsaluasfigliftiof v8siha ddtedibdiabl had®eal diyehined fehe (RYCh as
pot assi um or sodi um hydroxide, which affords a salt of the (-)

st er eoi sorfBongempedimens X 19 H. ke X ds Hnthgisiessqisarear anaysalsa be refrared ie by phenol

ﬁQE V. ng. this salt with an acid, such as hydrochloric
aci dqﬁ gﬁgg Ef Cgﬁﬁig g"%u%y}’ﬁ %e, for exanpl e, a chiral

1-ar yl et hyC@apdied $ith peopdioll (RXeRlsec-bity{-B)isdpropyiphdiohidsten dmgidabp such as
(R - phenyl et hyl am no. The carbamate starting material nay be prepared by

or éactqeﬁgm&lr%taé éﬁﬁpélsmm wpsovsd qw@lbmpﬁbsqf@qgmﬁjgas an anesthetic. More
22 5% ag%%#r%ﬁﬂ:{e C%R{ QBNA Bg'selge%ln Lo rg ce%lmcl)r%%%%%'{‘@ff&t e, aﬁésf&?elh a mxture

of di‘a PSoner e conpri si ng am-c aci _
(-) - Zctery, hoextibil aihsger ﬂw&p&h&ajﬂdﬁgaﬁ@fe rebaitlh asﬁlpmbneqjhmacomdusepar ating
t he correspondi ng carbam ¢ acid (-)-2-sec-but rop Iphenyl ester :
di astREPRIsi $&mErhibY 2sBpikcleagancy rate. The conp sooﬂanuzg 83856 PREPL be, for

exa (?ﬂet E Aerihi gf] a%u% By | héfr’f 4 aﬁu?thgﬁg&eeff liev& ¥hat clinical {rials %ﬂe

(R-1-ary I socy e suc phenyl et hy | socyanat e.

nésu Idemmnstpate)mactheicsmqaonhd tauses phs pdie on djecimathsh p@pdfodriyjeetidrypaiar bam c
er 20 di astereoi soners. The desired

acid 2-sec tyl - 6- henyl e
di :atstaéﬁ"géﬁt%cgu 'qsiglp g%%» ! y ? GORECBERUANHS DERRGIY. Il Aqiea | e,

I wbas b
Found S BT @‘Flhfmhath"%‘ o st %‘?*‘?% 431 Qehbcaflipitmalsions, e oo
t he aihaseesodesmanbn of R-Gpd-spe-buiviiésissprgpyighemb aashbden IfOlﬂ‘fd tblve simeficanily oners

: h | . 25Ra
2- se(fz%fe@fb%mf’%%é?‘bggfgﬁ‘g"ﬁBnglrg@/S%go%ﬂlepar ggmf (r:om 2-i sopropyl phenol
figl | owi ng g hatiohes O Phed tufy @Wﬂahenol (S} (HA8edinitgng] zation

process step (b% I's conveniently perf reacti'ng the aniline with an
al kalisoprenydphenok rastagso, Bnmdpeasdls'pbhanrfomd toi demonsimatt e ippyehbenedynameppper

t al O with . h | f at e. '
SoTh O AFEIAT TR D Pt FRRGr P RPRPS AL BE e 4PBaRrS 4 BRPRG: he. met hod
descri bed AdeofdiagTh! @nbduBa€hdtordifSbo/the @%ﬁ@éﬂ are particularly useful for inducing

- or maintaining general anesthesia or promoting sedation in a patient. They are particularly

20  useful for anesthetizing patients having an elevated susceptibility to hemodynamic effects. Such
patients include patiehté suffering from cardiovascular disease such as coronary artery disease,
cardiomyopathy, ischemic heart discase, valvular heart disease, 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,

25  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 ﬂle American Society of Anesthesiologists (ASA) physical status is at
least 3. The present invention also contemplates administering the compounds according to the

30  invention io 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.



MO 200%{1%4 Hag@RsaT/ US2008/ 063088 The reduction process step (c) is
conveniently perfornmed by hydrogenation in the presence of a group (VII1)
met al c&@bassti4ro8eich as pal | adi um on car bon. Conmpaunas2@k/otnssul a

I b ed f. t.h ' h [ (PRVY Y '
Gestr boc | RRERRpEeanhep oitfos BEARpfuf HRles ) ARaOAR B el orliteider ©

suf fi ci;@nbirystf dFréducthgStht GeRflopin& 0P thendlscake Sradisartier drh) leastronbef deef ul  as
an internediate for isolating or purifying a conpound of fornula (Ié}or an

enr i chdueal gymptemsithereef). 2)mamilioratinglat castansinhysics! PRrasieters WRLCREPHRATPeof

f or mul ). har utd.cal | y. a L

Eampl SeC R R AR by P Rine ¢ GRPAL BpSoPL boltBieal B SRR RYLENS,
obtsai ned Usiniitzation v adtkcaingtle Syth semyepHysiolemenliyn (d Mestabilizationrof @xphypta by
reacting a sufficiently acidic conmpound of formyla (1) with a suitable
base apdramelien®r 2ofhystbidgriaatheonselcd phadisense o disprdekor exanple, alkali -
nmetal (for anpl e, sodi. S I 1t hi : J : et al
(for e§<anpl %géf:eé’ PRy PSR néfc%gﬁﬁ%h%ﬂméﬁgg #%gcaeig?(l{ %%Hﬁ%ho%ﬁ%i]%ﬁgé@
15The phasventoral aadlytaalpreeidds ol lioselto siese bé sldll in termot i Foe ezampepoerd  of
formula (1) _disclosed herein with a suitable apount of .a phatnmaceutically
accept@maémrsb&r,ewt%gaﬁ ehramaipemphic F09f3#1S SN FIY; ?0153&%%@??1‘5?%“6% to a
Pafg e“ﬁcﬂuﬁﬁ%m%ﬂ QA afl{és% g}i{;%cﬂi}al c%ﬂ%ﬁiﬁrﬁwtﬁﬁoﬂé dftbgsdraceut i cal

conpositions a m ni's a patient; a variety of forns adapted
t 0 t hecalbrimetny, leairaatif mathotlsicapillatyi dectropboresis balchiral geds, fonmatigh by,

I ntravenously, 20 intramyscularly, topically or subcutaneousl|y. . . Thus,
the coWpyemamers deyatiyeatrpyehrsaction e B! Eegepyps aafi&?ﬂ"ﬂ“a‘?‘@ih Xﬁ_’*ﬂyﬂs via
conbi nadlydi, i dzllr%lﬁi&@f HBGEHL in%g'bla Vis @O RRIEBRNENE MetdRASnBHIGHUrAS of #8§pdcific

di luents or e e carriers. Such conpositions and preparations may
cont ai stebisbmast ABerbiwdly, ayhihesis esinp startthg Migteriple of kmyvagsterspchepacal -~

conpositions and prepayatio can, of cours e ried and.can .
cpﬁe n¥1E] nb%‘aISEF 0&5@8{35122@16@?ﬁ%cﬁ?}n%&}fﬂqgﬁé%&wﬂ%’% %ﬁ?n%efd a
gl ven pabih d?}??%%&/fﬁ&?? mIBE ISP o RfiraBAb sifeoe RABREN b dpefisiare known in

t her apeuti ca conpositions is such that an effective dosage |evel
i s obt thcrimit. The conpounds of forrmula (I) described herein are

typically formul ated as._.pharnaceutical. co i tian '

i nt r avenous * SaRSHT t“i‘vaﬁnpglﬁ.pmf'ﬁ Sé‘cﬂ?ﬁ%‘?}ﬁ%&g&?ﬁ n%m%}(‘]%%ﬁpnéﬁ%r%gﬁlrgeql TEolel y
i NSOl Ul LnddrabehRY (i.e 1Bl SnadiRinc-ChPMEROLE) RefiaditRiceakt Markddity “¢vipounds  of
formula (1) are 30 typically formilated in aqueous nedia using one or nore
weder - famugo(' Db Ehusdhe/mverticmiacludes ostergpisemened ormpladb 1pan epsiched miyfure

| ndi vi dual fornmul ati ops Lhel ne.: |1 ..such
s st sBP TR Biere ity 43%otihe Pl BAGuGnsF B Sad A8 BF FERTRATAALS:s

sol ubi §Hoal & its BAR of PFdih@t TRNG )-Blghtiahie isopiiedindidanploh below ia appasic vat i ve,
such as, for exanple, ethylenedi am netetraacetic acid gED%}A) ar , sodi um
met abi eenpeund of thecinyentisn -In gosg embodinAnss @fre myeiep, ap gtichef myxture

e R S e S GRS T P
dexer i hedthdd ehltiticdtbr Sf @ tcempbaicofl foldasia (B, @G8,s86 91 plodiipd , 16 200ths: eigliodddentand

5, 731, 355. ) .. . . ;
of the invention an enriched mixture contains less than about 1% of the other enantiomer of a

)

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

Methods for Preparing a Compound of Formula (I)
30 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
ofga.nic 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

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



A W qR1h2p88wef Water-inmm scible solvents can be used in the

phar maceut | cal conpositions described herein. The water-inmm scible sol vent
can be aygegstatsbe oil, such as, for 5exanple, soybeanmsrmfs%iosmss -
cottonseed, corn Wers (B adRinsativeRs Afinmetriokynteests inay he nesdriat i vel y,
the VHEEYEY ?#ﬁoglgogﬁ%mséotpvent (ﬂay be an lgiter of a rred('#um or Ior{%ﬁgllﬁgﬁeg

f at t yoraGdrélcoripsihdasf formnlaetlariohawyn ehired Poecursqrs.candgie USFq 1 RFERAF GE ter
of a conbination of a nmedium and | ong-.chai . Iof Ot pSurd M Ecratully/
nodi frusdenantivmetof demmda (et Eﬁn&meHgﬂfYa%““gP%@%%‘T’%gfe? 'Sopr opy|

nyristate f’msﬁg{p,{@g%l)dg? abHiek Rlefhodd intindereparaiinesf chival inmxpedisies hsing.dgenat ed

casto ‘Eﬁ“?g. e wat er -1 mm sci bl e sol'vent can al go geréaﬁqmart ne %4 , such

as, Qi RpHEmeei Hydseenationarmubiion, Bhd hotearPRsERTBPT DO E‘Paté(fﬂ‘fqg "e

solventsinclude fractionated oils, such as, f&rmgémgucefgmﬁmamd

- coconuzypiatic gleayasgiof PEY I PIE TS S i er - hm sci bl e sol vent may

i ncl u%(i?é%t(;)uct ured lipids." (see, e.g., Lipid Biotechnology, T.M Kuo and
e

H W "(eds.), Marcel Dekker, Inc. New York, NY).. Man ructur ed
|i pi ds ar ePaedskafak prdparing enamantiomericallippnricas C%E?imé‘s"fﬁa‘i‘ﬁ‘é%@}if %%%5

Ty ey s Yo OBt M Fec oot ig
emul Sb{()l"?&'%eé‘nd ude synthetic non-ionic enulsifiers, such as, for exanple,
ethoxylated et hers, ethoxylated esters, EOl yoggngiégﬁ Iy_ene-1 ¥9)85ﬁ£lhy| ene
o ocr:]kagoépﬂl or sosmgnﬂf]os Ii¢id' emed P%*IIF‘ c ) Ieir%l? _d;ﬁphozhglngs,
mani pardied: GHEPTBRIDY B80 o ShT i B A eett I some
enbodi n a s '_e'k@fﬁarﬁﬁﬁ@}J@nﬂibq&aﬂmbdpsingaahﬁ@hlsw&mﬂ%@pﬁqﬁpiapi ds. Egg

yol k phosphol'i-pids include phosphatidyl chol i.ne,. Lthi:n. f
0hos phikiuty bBtatamuttadiastereomers thatean s SePATRGH (G Xlﬁ‘f g dit éita‘?%sﬁ%m eacri bed

h i ' i l.i pj | si : Sk ahGuhitdd. 18.94 ¢horahbout
535 Cvalgrnis (SR Grdlvgit B fhe St AR Spstieally, O A ot (ot v
wat er chfg:anfa@ D6 8 BoMERI+ANGhémethalixoayant@sandeainieyedoJg enpthsT methad & A

preferred '

ormul ation _conprises from.about 0.3% to .abouf 29 &hod
f or mulcampbyndoffoonnl. (Digan @Y@Wchy%ﬁqh%%%??cgﬂ % Qgé%@a?i on

conprises fro out . 0590t 9 a@hiral fllgngul a (1) conpound and
from Mmpﬂﬁ@%ﬁ%&%&@’g‘@)bﬁéﬁﬁ%ﬁﬁﬁﬂﬁ% i mmi sci bl e sol vent. 30The

phar maceut i g@lordifs fdmttied aspede sisarefosy theepresent MygnESRIOYHES BBEOCEHABT | i zi ng
agents. Anionic stabilizers, include, for ex ; ises:

b prarepatipea e aRTREt ToBRyaLa05A alt pERAR et r‘{‘é*“%‘%l"ﬁ%ﬁ"? UPEG PE)
and phosphat{ dy! : athReLdid (§-26s6e Huhe-tefsopdpyipheny! ester |

di nyri st ol S(Fﬁi)sphl%{dli{%ﬁ]g%?c’cg@ol (EDId\I/%g Addi 'IttSi&onaI pM;.%)abi l'izers include, but
are nodiadtérebis@dert of foohwac acid and its sodiumsalt, cholic acid and
deoxycholic acid and respective salts thereof, 03175.006W1 WO

2008/ 141099PCT/ US2008/ 063088 cati pni ¢ PPPRdY such as stearyl am ne and

ol eyl am ne, and 3134N- (N , Ndi net hyl a baroyl i chol est er ol

(DC- Chol ) .. The pharmaceuti cal NS I bed herein can be made
isotonic with bl ood by the incorpor
G ycerol is nost frequently used as Q _tomcity 5 nodifier. Alternative
tonicity nodi fying agents include xylit manni t ol and sorbitol. The

phar maceutical conpositions are typically formulated to be at

physi ol ogically neutral pH, typically "t he rangéné. 0-8.5. The pH can be
adj usted by the additi O%ir?a;] base, for exanple, NaOH or NaFI CO3, or in sone
cases #cwhich®)eprasenis@chirph e 8i8Wids of fornula (1) can be formul at ed

wigh phar rmfb%Ut | AL LY/ ifeh SoRbdpon@hg (-)-2-sec-butyl-6-isopropyl aniline of formula
" NH,

oy



10 engd 15 weOPri sing a vegetable oil, a phosphatide enulsifier,
typically egg lecithin or soybean lecithin, and a tonicity nodifier such
as, for veyasmheiooki posyn(r)11l and Li posyn(r) 111 (AbbotrThEhasstmsses,

Nor t h,&hi cago, IL) and Intralipid(r) (Fresenius Kabi AB, Uppsala, Sweden)
or other simlar oil-water emrmul sions. Conpounds of formula (1) can al so be
f or mul at ed(d)n arddutigh peerresgondingD-{ sinethytslybr6-isopropylphéndleddornorie nedi um
chain length (C5-Cl2) fatty acid. In f% me enbodi nents, the triglyceride is
an ester of a C8-Cl0 fatty acid.|Trigkyceriides suitable for fornul ating
compounds of formula (1) include Lmted to, Mglyol(r)
(Condea Chem e GrbH (Wtten, 2 mpl e, Mglyol(r) 810 or 812
(caprylic (Cm/captic (C8) glycerid useful for fornulation of _
conmpounds of Formula (0. 20Additi ons conpounds. of fornula (1)

- described herein ,can be formul ated anal ogously to pharnaceuti cal
conpositions of propofol as described! for exanplg,. in United States

Pat ent Nos. 4, 056, 635, 4,452,817 and Zf 798, 846. Still other suitable
f or mul at I ofgiowiel if'l%guiréﬂ Eﬁorﬂﬁﬁg?ﬁiatfrée BRO1IRA sGR (sURR af @ pAStmcitic@kanpl e in
Rem ngton' s Pharmaceuti cdl Sciences, Philadel phia, Pa., 19th ed. (1995).
25 Thascapbleiselt Porqurbydrag tiercofidmi ni st rati on And Doses. A conpound of

formula (1), and/o har mgceuti cal co i.tians 4 her.gof ) .ni.stered
al one or ih—hﬁgﬁ‘ﬁff’{ygsiaﬁﬁor O PEPs ﬁﬁfﬁﬁg&@ eiegéelcggg’gﬁ?és&%ﬁgﬁ euquﬁadﬂété
CONMPOYHS: BhsS GhOS@EhPICACAIRAR A hyRRXi d@@@htdsgaatasﬁeﬂmsbaﬂuﬁmydmaa@of . The
conpounds di scl osed herein may be adm nistered or applied per se or. as

~ phar nwbinbtaffeads xealddhe (- sisteoTsomes pé formuda @b spehaasrancalkali watal sabipldisi fseon

depen on _the desir node of, .admi ni.stration S 1l . know

Sk e peg By BB by aRing 04d O S sh 2R B g Glorisher PRt
CANPOsinidPRdup Ray 8ef fofBXakSle 36 Bhifil 3L RYRthylnido Stdlipe fir cRympletanaR@deus bol us
i njection, continuous intravenous infusion, oral tablet, oral capsule,

oral awishylaming grovmsuehes|(B)-1injeaplettotamiggbcut aneous i nj ecti on,

t d 35 tion, b QD% 1 LoR,

ol at 1 on. e GRPERGR e FHEFRL nR R AR o A ARaER Rl OF dhe

2008/ ¢4rkPoRGRE DIS2008(18308Fopyibhenca giithead dhiral isectanbieyio afiopl miixtyre of

particularly to the ears, nose, eyes, qr_skin or_ an o%ﬁ}gr onveni ent

met ho@1aRISERAESORSTY ¢ERRIisine hRicRIDAMAC pgd (ﬁr?rﬁ"ecriﬂltgl‘ T ‘%WB 82T conpounds

di scl . . | L Lansher, o del | 3
jscl aned Dl gl N a@lﬁ%/gg%% : e@%%ﬁ#%éo‘h%gfc&ﬁgé héigng )2 Rraptylae delivere

via sustalined reléas for oral "sustained rel ease
dosag&obpyipheryirssiet dias@idoivoneanf femys{Bri c or 5 |l ocal . Various delivery

1 or 06 apauiTb ShEA ISy B MBS E oY CUMPIcH B ST GUSSCOYARG 1L
syste R ,8%2? [ 1eﬂ1?ﬂéco§?ﬁﬁt@§mﬂ%§ QR%—?)?ﬁJghé&ﬁ,ﬂetﬁﬂm@%ﬁ&. i Ghasant feai i a

and/ o ceutical compositio reof . The anmount of conpounds
di scl edeukrdefithé nomesgdnding hearplathyidariaic eoipbsictivtylS-ishpropsphemdesigr | | be

effectjve can be deternm ned. by standard ¢linical,teghni gues ip_the
e FHRECTRPISMSIt 5665&%_8% OO e e e B, St il B
Coﬁpoék&h@@,ssiﬁ&e{s%ﬁé stRGHaY ghé‘s%,e& W &dystalzaf@Ur se, be dependent on, anong
other factors, the subject” being treated, the weight of the subject, the
age of t he Ishasjbeet foundssucmmimingly ahaithe ubeoBRYj(Er ; méeﬁhﬁklwwt%mf@%t of
L? gs g(ﬁ) Y%‘F‘]%%S "vtéiihrg?tgﬁg S%;ﬂs aag%rcr)]drg;lepsaz;[rzrtt?(gl{ Hné &gretoggrﬂe&d&r@%-sgg—bﬁtpﬁé—
isopropylphenol. '
25 | 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 nifrite, in the presence of a copper catalyst, such as CuO
 witha copper (I) salt, such as copper sulfate.
30 The chiral aniline of formula (TIT) may be prepared following the method described in

Example 3 herein.



exanmpkers phwwvegsage level of a (R)-(-) or (-) stereoisoner of fornmula I
for producing general 15 anesthesia may be in the range of fromabout 1 to
about 1&vorgdokg4108% ef erred i nducti on doses range from abomsinosmﬁ;mkﬂ)ut 3

ng/ kg. Preferred.maintenance doses. ran
o/ kg hr - B S B R e AN PSR P AP EY hudobhuBBR e
0.3 besaRRWF a%roEy ROI metTeaik dyfsatsh@masﬁbmaaﬁm or@drborer t ai n enbodi nent s,
conpounds di scl osed herein and/ or pharmaceutical caonpositions thereof.can

be used i fommowndnef f@rmulnéﬂaogzamb@ prepared &eosn thssacesnin phenahdhe prepeREoRgent |
The [ &itD and/or pharmaceutical conpositions thereof .
and ?ﬁ%%?lﬁ% eﬁ?‘# a S rie?an ‘A&t additively or, nore preferably,
synesgitstically. In some embodi nents, conpounds di scl osed herein and/ or

phar maceuti cal conpositions thereof are adninistered 25 ¢ Qr}cu ﬂﬁby W th
t he adni ni®easgs Wbﬁre@onma@wetshﬁicm@map@uagém ob epmpQUnds mggaﬁ

)

((‘)‘
M,

ot her at | ot | azol am
dexmetbn il 2 G S RO RN oty miePlk R¥bfipohild BP0/ Gh
SevOéhmlﬁﬁemxn&@fﬁew@nﬁddmaanuﬁdmﬁmauorwfal (@ﬁfpouﬂd oﬁf@nplae(ﬂi) as( 0| d such
as rem fentani| hi ne rreperl di ne, hydr omor ph met ha aggr tanyl
sul f@h@la%ﬂcpuﬁca}yawee Ierfalt Mt beanmspRIEse- oF XpaRlss FmageupC 498%? f ac,

93P aRANth Ayl kaﬁ&‘i{?ﬂr t3fe oﬁémé@uéﬂﬁ% P8 prodeidl Woll &nBeE 3 the a’%ﬂ;'%} e&fmple
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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 () are

30 typically formulated in aqueous media usmg one or more water-immiscible solvents and one or more
emulsifiers or surfactants. Tndividual 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

"~ 35  that contain a preservative such as EDTA that may be used in conjunction with compounds
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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,
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25 i nj esiedopdgwihe tail vein (based on ng test conpound/ kg body weight).
Foll ow ng adm nistration, the rats were placed in. dorsal recunbent

posi ti omvonmm/llampl ng bl anket. The time to onset for t peThBR®seb30skhe

Ri ghti i t[ﬁ%}f. was recorded, as was
t he dUIB%EI on ﬁ?sé‘%ﬁa?gtsegy %m‘%ge}]%ﬁléwg%%g n deor mula (1) prepared
in exaﬂﬁ[ﬁhﬁmﬂ@ﬁeﬂ]ﬁg}t&bﬁﬁ HRchoRs&oRDIETholy.han propofol in Test A. Rats
adm ni stered a ng/ kg bolus of 1% 30 fornmul ated

(R-(-)-2-5 wwsum@bmmmmwrd@scr&@mhﬁr%@nm n@dﬁﬁ%ﬂ&“’%‘f blgpd by teési a
1(‘: ggprri Ir gl%o%t%msz fg)i g‘%ﬂ%ag)g toﬁfcmfﬁgosdﬁ %%&nggﬂro%?ﬂ?@%ﬁ?y a corrpoundty of the

i nvent neydifiedNAleene et ﬁﬁdﬂﬁhﬁ%&ﬁts&ﬁtﬂﬁ&dxﬁh@l{ faanitdghd sbrbitollelts whi ch
are well known to the art. The henodynan c_and 35 anesthetic pr flles of a

conpouRBasiacewical mx@msaws\n@r@p welly {ermadpted el pBpuiQlpgicaldy Ag

03175. 9 s I

. descri %&gy&# l}f‘\%e}%% Iﬁ(J)é)v\f jfﬁqérf)it&ljhl S aaggglt?@&hﬁgﬁﬁﬂﬁ%am émgrg)é‘@ﬂ@ N@
- conpoubdNaFCORer insofieiches avidSucdoaHCRd to that of - propofol at-

~equi -anesthetic doses. Test B. Anestheti ZEdeigm del 5The anesthetic

‘i nduction wi ‘ﬂ@ﬂ?@ﬁ?@ﬁ‘ﬂé@ﬁﬂlﬁe fRERuat age “H&ECr i bed
by dfo Shuilo é'gket J'a rdﬂ,nhﬁﬁés fatiets enf ﬁe‘%ﬂ?a@ﬁ?gt ﬁ&}géﬁzm

xy azi ne an e gi'ven as’ a tramuscu The m ni mal
- ef fect ﬂacﬁhdoamdﬁmmmtydnoduﬁemsmhds,tfbmdam@ﬂe L:pbsyh@ﬂ]ani[npdsjm@aﬂl dbdtt Waen

th t, M| dmi nj st d k at m./
and_an L PP Wertanae 4E] 3 lbin R KA Gl RPN afber;
- i/ hr. Sﬂigla}tg,ﬁ_‘pﬁtgr Sndikashea wi Il be intubated and nechanically ventil ated

to maintain arterial Pcce at approximately 35 mmHg. ECG el ectrodes will be
pI aced usi n§ompowads df Foromid (Peanatsp e fermutased inoy trighredrideccamprisug ssteranf at

o1 ko FreCismsedim thrmmafl Gl e i Babma Toupo s e iR 7 o

l UgU! estiiebfth (.00, (TRRP M M A HIBCs,ABIE i ol Sl RAHIE TR Ynch 3P irarmedge

pressure, and centrdl venousS pressure. A catheter al so be Iaced in

t he ?bwhilfdﬂabm arsrmoflipited tmhdxglaal@ (@mpaﬁhameeﬁmbﬁdﬁwlﬂﬁm&ﬁm)
Bi
cur t ace e, VRARIERTE LR A ERE ot (T R S t‘“'l’?)rrﬁ%gl.ﬂgﬁﬁ'g%f”fﬁe
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andl occi pi t Addtogrlbn somppungs phforwalay]) described Sereancan be faslaeranalosayplyde r ay

(Aspec Yol pect
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adj ustemssg,skeg@szawmamgggm| al bl ood pressure at 100 rmHg during the
stabilizatiqgn _period and _intravengus pancuroniumw || m ni stered as

needed for "id@ther saibleforewlatogniarase phibeprpsegt &WCWr?ﬁ‘I‘ bff und, foRSHAmEPIE 8h

is co An AT ok R t urs), an additional 1
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for 150AMiREde8%1dne of nfc&ﬂﬁhmmﬁﬁ bffar BharhBSLutc@MRRHR Gncluding compounds

disclosed herein and/or pharmaceutical compositions thereof. The compounds disclosed herein

may be administered or applied per se or as phannaceﬁtical compositions. The specific
30  pbammaceutical composition depends on the desired mode of administration, as is well known to
- the skilled artisan.
-~ Compounds disclosed herein and/or phafmaceutical compositions thereof may be
administered to a subject by intravenous bolus injection, continuous infravenous infusion, oral
tablet, oral capsule, oral solution, intramuscular injection, subcutaneous injection, transdermal

35  absorption, buccal absorption, intranasal absorption, inhalation, sublingually, intracerebrally,

11
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( HR)admmaslnredr\mﬁ; o%doukﬂeobdd@eaéw Ioa, mﬁg otherfactarsd thecsubietobring teatediheni c

a5 aueon dhe ek tnes o ook b R O are bl MRIR PO 7o

res Rﬁ‘&&dﬂﬁd&ds %ﬁ%&%ﬁdﬂﬁ{i@fﬁbﬁ%& ﬁiéﬁ%&grhéﬁt%fﬂﬁrm@m Hytaﬁlannmnt ion

.exhibits "an 1 nproved henodynam c profil eC|f|caII wi th respect to
hy p@xmpieoﬁn)s desagepewsh of a(Raf-) exyin) stamwm@t p ogioylad. fOBt@drpqﬁlég getnpl e 1.
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range from about 1 to about 3 mg/kg. Preferred maintenance doses range from about 1 to about

20 mg/kg/hr. Preferred doses to produce a sedati\fe effect range from about 0.3 to about 8

mg/kg/hr.
Combination Therapy

20 In certain embodiments, compounds disclosed herein and/or pharmaceutical
Composiﬁons thereof can be used in combination therapy with at least one other therapeutic
agent. The compounds disclosed herein and/or pharmaceutical compositions thereof and the
therapeutic agent-can act additively or, more preferably, synergistically. In some embodiments,
compounds disclosed herein and/or pharmaceutical compositions thereof are administered

25  concurrently with the administration of another therapeutic agent such as, for example, other
sedative hypnotic agents (e.g., etomidate, ﬂﬁbpe_ntal, midazolam, dexmedetomidine, ketamine),
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

30  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,

- 35  methylprednisolone), anti-infective agents (e.g., cefazolin, vancomyein), diuretics (e.g.,
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mi xt ur @bsequeptig @@%@ﬁqﬂ&ﬁﬁhﬁt B%-hour. The precipitated white
solid f, enyl phosphi ne oxi de) was f| I tered of f and washed with

petrol her (10 L x 2). The conmbined filtrate (-80 L) was concent r at ed
to obtain aThetdraWprodiaglss used) hexdu(reﬁerk(g)a cdihp@lndﬁhﬁwanrbc gretabjoliggdsor

fied b I | (60-120 h t h 5

B et h'y&%é@ci%ne\'n%%m%pwépémﬁ&?o@ Q) g AP T o
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VeI OB a?ﬁ@gﬁﬁﬁﬁ@%@%@%dﬂﬁg tROPE&IN ERRBYn h Qo AF)I)@{&'oﬂfoﬁmlﬂE (48% o

pure tyryl phenol " (b): |yl ether 250 g,
1.28 npio)mdmdmapcaﬂmg cadmibufid dhedean be mctabogeed @rtquw@rre vivgrto ®

h Th t t I | ut th Et 0A
wp? " eerEppalEs cammBg aidope {0 Prodies el ikem gt R %’2’%@?@8{100
1564 'tﬂleﬁfﬁ% %%g%%%ﬁ rieq. #by Semdpit, %e@US)fFite%ﬁ Ip@hﬁitloﬁ@@lﬁhcéﬂon

Synt hesi | - 6-1sopropyl phenol é/g To a so tlon of conpound
10 nol

Th was t hen hydrogenated in an aut ocI ave under 5 Kg of
hyh@ oggﬂégﬁﬁhzg}%’re overnight. The reaction mxture 20 was then filtered
through cel g8 sanshie ﬁﬁﬁfﬁé@qlﬁ &e@igcagﬁdéﬁ&eqomwmg@ubhm Ipteadhtiohalwhi ch

was purified by S|I|ca gel” col um chromat ogr aph u5|n %e h e
i n pet PalepUAprlidationsand: Fublishest Uh &ateat Mﬁllcamﬂﬁl %80@ ﬂig Mﬁ%g

combi ngd A0S W6 3bebRIs AW fb(ﬁ@z&n?fusoﬁdb%‘i'ﬁé1-63,25&!@9065033911, WO
2004033424; US 2005267169; W02003086413; US 2002370213; WO 2003057153; US
20 2001342755; US 2002099013; WO 2002034237; US 2004127397; WO 2002013810; WO
2000048572; US 2006166903; WO 200008033; US 2001025035; WO 9958555; and US
199875356; and in the other following publications: Krasowski, M.D. Current Opinion in
Investigational Drugs (Thompson Scientific) (2005) 6(1), 90-98; Fechner, Jetal,
Anesthesiology, 2004, 101, 3, 626-639; Altomare C. et al., European Journal of Pharmaceutical
25  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, {S)-

(+)-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
30 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 (8)-(+) 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 (-}

- 35  stereoisomers. For example, the (S)-(+) or (+) stereoisomer of 2-sec-butyl-6-isopropylphenol
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e BY IR Breente mtil e VPO PRI
2-S e(is%o%ll HenbERAk QRW RN 18 8ol 41%rd QN BIuVBf carbamate diastereomers that can
2008/ 141 CT/ US2008/ 063088 Synt hesis of R-(+)-1-Phenyl-ethyl)carbamate

of r dcsaparated keyickl thy degradsbasterpythertnd formuylh 4)) afipr Iydrelysia obthec

2-sec- but yl- 6.1 yl 92 10. nrol :
o TRt Fo el AP oSS a4 T g e
(8. 065 g5)-0-)3 -prBlletABoHRALR Gar hdRihtdecbikl ¥ by uid!l I ALcBRYiAgLD, tht pregaseer ni ght .
The reaction m xture was concentrated on a rotary evaporator. The

r esulieyengion alsp previdess: qankamig aeid (5)-3rrea-bysilWeiseprepHiphenyt esten diastezeoipgmerand
1M HC 109 m), i t oL nel . Th N washed
¢ 0O e ). fobaich 8 SRR £ (penl YR st ph S0 Gy S leaiianiie’ 1

My SO%rodp. IAIY $ithe ferdibofi¢BsRaY 8O bepavARDfrain (88 rabmid@ngiune by chiralwheesd

carbamate (1) (3.1 g, 90% as a solid. .
chromatography, for example as described in Example 2 herein.

10 The (S)—(-i-) or (+) stereoisomers of formula (I) may exist, be formulated and be

administered to patients as described and exemplified herein for the (R)-(-) or (-) stereoisomers.
For the (S)-(+) o‘r.(+) stereoisomers, the dosage level for producing general anesthesia may be in
the range of from about 1 to about 12 mg/kg. Preferred induction doses range from about 1.2 to
about 4 mg/kg. Preferred maintenance doses range from about 1.5 to about 30 mg/kg/hr;
15  Preferred doses to produce a sedative effect range from about 0.5 to about 12 mg/kg/hr.
| The invention will now be illustraied by the following non-limiting Examples.

The ability of a compound of the invention to produce a sedative or hypnotic effect can
be determined using standard pharmacological models which are well known to the art. The
hypnotic potency of a compound of the invention was demonstrated using a loss of righting

20  reflex assay in the rat (as described in Test A bélow). The potency of a compound of the

invention was compared to the potency of propofol using this assay.

Ig_s_t_A.I Loss of Righting Reflex Assay
, Male Sprague Dawley rats were restrained in a bolder and injection test compounds were
25  injected in the tail vein (based on mg test compound/kg body weight). Following
administration, the rats were placed in dorsal recumbenf 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 (f) prepared in example 2 was
found to be more potent than propofol in Test A. Rats administered a 7 mg/kg bolus of 1%-
30 formulated (R)-(-)-2-sec-butyl-6-isopropyliphenol exhibite& 14.9 minutes of anesthesia

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

The hﬂmodjfnamic profile of 2 compound of the invention can be determined using
standard pharmacological models which are well known to the art. The hemodynamic and

35  anesthetic profiles of a compound of the invention were evaluated simultaneously using an
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(-) eZrBaslby 1- 6-i sopropyl phenol (3): R (+)-(1-phenyflethyl carbamate of
2-sec-butyl-6- 10 isopropyl phenol (1) (100 g, 294 mmol) was dissolved in
-2.5 L Ivot 24081a0ves. The sol ution vvas kept at room t enpeCcaiusresioass- 48

hour s ow._ f | ete cr re
1 Bt PR L R PbE B (B ST 3B s T bRl Blcor

I epgad@pound ITESinvehtidh WA EIH a@éﬂ to(iﬁﬁrcﬁ@ﬁ?oﬁﬂ ahegdn@sstieicd®msey.. The _
. crystals were dried under vacuum to affo crystalline diastereonerically

enriched R-(+)-1-phenyl-ethyl)-carbamate of 2-sec-butyl-6- 15
| SOpI | phengql 3 The resulting carbantate m xture was -
di%ﬁgged atg‘fﬁ%%f’ngdg Aﬁfd xture of di oxane: 1M NaOH agq. for 1-2 mn.
sThe I eactrh® Bnd¥ihetit! irRiudicn Witk Be gérdferhRd udingh mbdi€eationeafla tadliniqe dekdéribedi | ut e
- HCl1 a and washed with brine. The ether |ayer was then _dried over

anhhrike ibﬁ@m alg Lpb dnag Sehdo¥ ééoi*'éﬁ-&@ beS‘Wlé (Helazol, xylazine and

b )R%aﬁ"%% u‘%sryapser f %&%%%H%I?{;j?l O (?Tg ?ﬁev%?g\{g%%gﬁ% t oI g?f ord .
( 3) tradhe}l idtutbatodWily Be Bscids OFhapthe phiingd lis fedubent, /@ ged %ill be administered byr at i o

as determ ned by chiral HPLC) tical raqtation: a20D = -7, %? LJQ’HBNNR (250
v magihpich DY G aandy Wil b Sarted o sDipr van pnEGEA Rling £4 1§ mighigs. 5 g6

6. g'é‘%ééfgo%t?%h%%‘)wﬁl kﬁg yS| SO d Iﬁé h%@é%ﬁ%ﬁ%ﬁl§te%§06%lﬁ&ta§? glqﬁﬁ%rlr)a ogr aphy

Anaﬁplﬁemﬂate(lyr}s@lanhenyflet hyI car bamate of 2- sec butyI 6- 1 sopropyl phenol

f d |
%j?mregﬁﬁgem il b Bl 6t cad 1 FRICERALOB 5 BioET CEPO A RaDe
b aatldy _vg_ﬁtb@% A0 PR i e ngﬁgmﬁeﬁy%em%ﬁmaesm hexanes.

Synthesi s of eny rbamate of racemc

2- spulmtonbyl arery whstapwilkﬁaepiad:ec{whb)he rghtijugular ereif for apesiring cardiac output,
but yl | phenol .9
TR RS PR o il S A
(0. B6h8 ebdbminAI Rt v‘!@ﬁxe'l@@?f&ﬂox%fa@@?férrblgéd’saﬁiﬁhhg' ne (10 m) overnight.

The reaction mxture was concentrated on a rotary evaporator, The
resul t i nBipodaricthetromaephdiegraph ddaids wilh bel plactdvesing MWPWM%G? 5m) and

i t e pter i BadSERtGastintel s s T tsouper ks By EPon3088 100 )

br i fehroAiffitdl 56 nirh GParflAdE20 AME Fropl MY GHiakse. MY StdtindFelidcirodt ixdin beplcsdibsequent

evapor ation of the solvent provided carbamate (1 b) as a solid,

2q +) midlinebeburepl the frostebanshydcipitoh sigi¢rs) Alanatlyelofa_mpmsyﬁéd ﬁwfé%d@o“&mre of

2SR A P SRR BT Bt o Rbr S Refbo gt Rk BB NERET D) 4
houigy be applicaw Astesamidbe rﬁilﬁﬁh&mvhﬂﬁifsd)ﬁhlﬁ‘anér Idugiebtol keeptheanyst al s wer e
f| | tered and washed with cold hexanes (-200 nil)._ This procedure was

rigl) bipod ipressure i {90 woride dreng thestabilization peripd aNEEty¥mAREs) . The

cry. v, t alline diastereonerically
enrﬁéﬂ@%%ﬂ%hg%ﬁﬁ&?{%;lagg#%mﬁa eﬁh%&égesl%%‘ﬁ %ltyl 6- i sopropyl phenol .
25The res uhﬂeﬂﬂledmnbbam&lel 1mmmﬁaﬂ@slshysdjp¢ﬂtw(maﬂy rédiYing appmﬂmﬁteﬂu ¥Bur e of
- 10 di oxane: 1M NaOH for 1-2 mm _The reactlog\ﬁgngglre wamgi .diluted
Wi thplgﬁ)hem additignal 1 bosbandyl 3 Pyl $6EY R, 2 BP0 STabiZation anst basgtinerp o
eth at ed
S A e R e P o e i
di srﬂnugé)aﬂsaimrﬁnelmﬂalmon mag bp eofibmued dhrokglant thmrmsudwxﬁ&cﬂpred;)and/éhee col | ect ed
to afford (3) nant i omer | aIIy enrj ched 2-sec-butyl-6-isopropyl phenol
(19139{1 fashor Mesh-REF ofoRd SHRSRHIOF Ffég‘ C B aonghIgsf CO 'EB? al
3grotati OnTh@%nrorZ]gm?éfol 411 be %1&&5&d%aveﬁ@ﬁsw9§' QQUhﬁhﬁtegnﬂm%ﬂaﬁeIgo (t.
31-1), 81 m 1111), 62.85-2 (m 11-3.16 (m ,
64. tha s(abilizatipn pEtoddlirdighahg p¢n};ﬂjel)£ Ig. cgeazte? aa(ﬂmt ﬂeae-fuzcbna gugpwill 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,
35 12,1520, 22,22, 25,35, 50, 65 and 80 minutes after the start of the first infusion for
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.03175. 98p¥0apdMRn3008/ 141099 PCT/ US2008/ 063088 Exanpl e 3.
(-)-2-sec-butyl-6-isopropyl phenol via (-)-2-sec-butylaniline. racem c
2- sec- by basithione fractional recrystallization 1. penaISzassm6iosal | y

enrich %Hm%ia%gﬁfngﬁlé ffl.llrﬁggelsf BRG wHE Ué( HCBEQH %Bﬁtﬂﬂlously s the primary
pharmacodynamic endpoint. ‘
- Arterial blood samples (1 ml. each) will be taken from the abdominal aorta at 2,4, 6,_ 8,
10, 11, 12, 13, 14, 15, 17.5, 20, 25, 30, 45, 60, 90, 120 and 180 minutes after the start of the
5 infusion. A control sample prior to the start of the infusion will also be taken.
~ The EEG signal will be fed to a BIS analyzer (Aspect Medical) which provides
“continuous output of processed EEG data. The output consists of a “BIS” number calculated by
a proprietary algorithm that ranges between 100 (fully conscious) and 0 (isoelectric) and
indicates brain activity.

10 Hemodynamic data will be recorded and plotted to assess trends over the drug exposure
period. Data fo:f each agent will be compared to propofol for effects on BIS, heart rate (HR),
mean arterial blood pressure (MAP) and cardiac outimt. _

Hemodynamic data for (R)-(-)-2-sec-butyl-6-isopropylphenol (Test Compound),
prepared as described in Example 2, and for propofol are shown in Figures 1 and 2 respectively.

15 The data demonstrate that this compound of the invention exhibits an improved hemodynamic
profile (specifically with respect to hypotension) vs. propofol at equi-anesthetic doses.

Examples |
Example 1. Synthesis of Racemic 2-sec-butyl-6-isopropylphenol (Compound c¢).

20
o) Y i
PPhj, DIAD o
+ O/\/\

CHzclg, 12h a
| 250°C

6h

0.
)\é/K/ Pd/C, MeOH

——

b

c . .

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

was added 2-isopropyl phenol (2.5 Kg, 18.38 mol). The mixiure was cooled to § °C to -10 °C.
25  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 (451,

22.1 mol) dropwise over a period of 4 hours. The mixture was brought to room temperature and

16



4. e3Esamedoer of Fornul a (I'). (+2-sec-butyl-6-isopropyl phenol
5Crystal l ographic resolution (-)-2-sec-butylaniline (1):
2- Sec- bovgheosikioee (1.49 g, 10. mmol) and (S)- (+) - mandelPCT/usedod/06s52 g, 10

%ﬁnéﬂe(;\% Cgﬁts Aldeheidisapfeatince o Ble stdrtifig ﬁﬁiHﬂaEad]adged‘igf T]l'ﬁe‘rhs mbintiron was
cooled to 4C and kept at 4C for 2 hr. Crystalline mat |t ered,
\Nasbvasjdﬂmtbcﬂmcthldic}éoﬂcmeﬂmnd (Zfr Lpand Washegi W@WtefﬁpeLéi@I Fm gn‘? stallized

fro cet at e-.hexane 3 cal purit
of 2% 3§Ye:§ﬁ’fals |dﬁ‘8‘)1( a&éy%’pm (%%/(Sjl%é)tﬁl r a‘l1 ﬁ“‘fm?‘%dﬁg%%%%{g hy. P y
(+2¢ essbl#e&bfemﬂ éthé (641, M@ﬁh@%h&&@t&d thymitrertsaaed abﬁooﬁrtemphmturs 6drut i on
of the salt with 1Ml§a , 26.5% . Analysis ri.ty by
5:h| i Abur Hfhnmmgxtatp&wﬁm@@@e@e&yk&n@sm}mwm)mﬁéﬁ%%f %’ﬂlf aﬁv’p d on

X 23 ase - n-
051 VRSB ET S 15 2 SBECP RO B BB P S e SR RPB ) diRlaCh
' 809&9%0&1:@1;51‘11@\1& (@%Msfﬂrﬁﬂe BfeAhlnyastairded bgrsﬂﬂ:z(geh(rao -I2Anpéshs~Her e

di s5o0l ved i n hexanes ndelic acid salts were pr I|m ted with a
mi xKig) eolofunrbrematograntly mwg\éweﬁwq acpiyde HoRaToReu) 'i‘??%&‘?l %P4 oaded

() ol yelr R g Sopogt %*JAOHPSM&E?QP?SE‘FEQS@ RS e

1enafpeiai ol | oned by the addition of N bronosuccinirnide (8 g, 45 moD. The
reaction mxture was stirred at roomtenperature overni ght. The sol vent
was then removed under reduced pressure. The desired product was purified

h 1 BCML
P aSyplfiEi 3F homes G PRig SR AR ARPRbir £33 & £20 | Wi heal@ T BOaet 1 ons
2 - aQiitfogddn RRGEPNEE UF Boil 26 hdurd: TREreattion mﬁaﬂnewmhemﬂm@e-@wnh mmm yl- 10
4, 6-di bronoani I'i nes) Fraction 2 was disti]]ed and

( (- 1) 2né weshsdrwith watsr Ghbhand brire (lds- Boyasaizied @varanhydepps NaaSQs (Hif 844 o,
8 f | | 3
Skr< SYopre PIT he BaE%D:?e i sopr openyl bor oni ¢
e S N AR e o e (2)

acid pinacol ester (1g, 6 mml), tetralcis(triphenyl phosphine)pall adi un{0)
(0.035 0.03 mmol ), MeCN 10 mi ‘and K2CO3- fu‘:‘g& 15 1M O‘H%?bon 5\9/ere
heafS¥ut eﬁlsahf#rwme@wp&m@hwl 90 Te @oluign of gompe

CbormisH il Mg 1 A0S wilte msﬁf\gv\‘%b%h%@ﬁ%%’?}lﬁé‘%%@‘ﬁff 2ffover
an hy, ﬂ@ggndvgﬁgbn aieisR undst 5 Kesofhetirigen prossiae ovardight Fherestionmixtwel t he
u

zaexmmn%ﬁiéréééﬁméycﬂ%@?a Sonsevriss aori B por P e MOS0 o)

g;ﬁ[pﬁgg/%dpgg%ﬂ% % et ec %ﬁw F Opg% gﬁe‘iﬁgﬂ ac@ﬁﬁ?cr Ripaiblelifd A as AR .

(- )eaxtﬁg%ohzehw?&rﬂeaﬁucﬁm wmelmnﬁmea)mﬁroﬁa@natemwmﬁbrd/%@ gielamedugdd in 20
m - 15% H2SO4 at 60C, and then cooled to OC. A solution of NaNOQ2.(0.76g, 11
mmol) in 8ml water was added to the reaction mxture rapidly (-30 sec)
with vigorous stirring keeping tenperature bel ow OC. The sol uti on was
stirred for an 25 additional 2 mnutes, and then added in one portion to
28he suspension of Cu20 (1.5g), in aqueous CuSAx5H20 (10g in 220nml) with
vigorous stirring at 50C. Reaction mxture was stirred 30 mn. and cool ed
to roomtenperature. The reaction was repeated five tinmes with the sane
scale (total 9.13g of aniline was used), and all reaction m xtures were
conbi ned:. Organic material was extracted twice with ether (400nl). The

sol vent was evaporated, and the conpound purified by 30 silica gel

chromat ogr aphy. Conbi Fl ash chromat ogr aphy (Hexane/ Et Ac) was perfornmed and
final product distilled (105-110*C/-3nmm) (4 Ig (45% . Optical rotation:

3 c20D =-7.58 (c=5, pentane). 1H NWR (250 MHz, chloroformdi) 8 0.84-0.90
? 51.21-1.26 (m 11H), 8 2.85- '

35
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2.89 (GB175l06WAS1 11-3.16 (m 1H), 84.74 (s, 11-1), 86.87-6.90 (t, 1H 8
6.987-7.05(m 2H). 03175.006W01 WD 2008/ 141099PC T/ US2008/ 063088 Exanpl e 4.

For mul atwonoos/141099 The following illustrates a represewcatiseasgomage form
cont al R hpliet E&Hlﬁh&ﬂ bf £endi SIsARBHEYIG-1488ropy Tiiliead] wiat Bat ch
Vi ght%gg ‘ﬂﬂg]g? % g 1131 Soybean Phogpho fypl dsﬁl?.Llpglde S-75) 8.4 ¢

1. 41 Gehipadwasbahafediormbtiof h) pBovidega SteTevidmeref Farm®a1B. g 2. 64 Di sodi um
Edetate 0.035 g

2Z-sec-butyl- 6—lsopropyiphenoi
{R)-(}-isocyanaioethyl}benzene _ (S}(l-isocymthyi)bmmne

A
O Ol

By A

 fractional recrystallization

f T

2a - 2b
NaOll/dioxane NaOH/dioxane
OH OH
/k@i\/ /%j;kk/

stereoisomer of Formula (f)
(-} 2-sec-butyl-6-isopropylphenel
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0. 01p[¥odipagwidydr oxi de (pH adj ust nent) Subtotal 97.685 Sterile Water
Injection 500 nL 83.66 Total 597.685 100 5 Exanple 5. Fornmul ation
The f ol Moybwg/iidobaist rates a representati ve dosage f or nPComKS2000068)88

50%%@{ %ﬂiﬁ’g&hﬁm%n%am%k Fadbdfic 2128 batl1tso RipTipnthbD h_t w \A%
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15

20

25

30

~ (12): A mixture of racemic 2-sec-butyl-6-isopropylphenol (1.92 g, 10 mmol), R-(+)-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}) overmght The reaction mixture was concentrated on

- arotary evaporator. The resulting residue was then partitioned between ethyl acetate (75 ml) and

1M HCI aq (100 ml) in a separatory funnel. The organic layer was washed with IM HCl aq (2 x
100 mL), brine (100 m1), then dried over anhydrous MgSO,. Filtration and subsequent

-evaporation of the solvent provided carbamate {1) (3.1 g, 90%) as a solid.

(-)-2-sec-Bntyl—6-isaprolephenol (3): R-(+)-(1-phenyl)ethylcarbamate of 2-sec-butyl-6-
isopropylphenol (1) (100 g, 294 mmol) was dissolved in ~2.5 L hot hexanes. The solution was
kept at room temperature for 24-48 hours to allow for complete crystallization. The resulting

- crystals were filtered and washed with cold hexanes (~200 ml). This procedure was repeated 7

times (with concurrent decrease of hexanes volumes). The crystals were dried under vacuum to
afford crystalline diastereomerically enriched R—(+)-l-ﬁhenyl-ethyl)ucarbamate of 2-sec-butyl-6-
isopropylphenol (17 g, 34%). The resulting carbamate mixture was hydrolyzed at 100°C in a

1:1 mixture of dioxane: 1M NaOH aq. for 1-2 min. The reaction mixture was then diluted with
ether, neutralized with dilute HCI aq. and washed with brine. The ether layer was then dried over
anhydrous MgSQ,, filtered and evaporated to yield {-}-2-sec-butyl-6-isopropyiphenol (9.6 g, |
~100%). Vacuum distillation (~1-2 mm) was performcd. Fractions (105-110°C) were collected
to afford (3), (-)-2-sec-butyl-6-isopropyiphenol (7.5g, 78%, 19:1 enantomeric ratio as
determined by chiral HPLC). Optical rotation: o2’p =-7.16°. 'H NMR (250 MHz, chloroform-
d1) 6 0.84-0.90 (t. 3H), § 1.21-1.26 (m. 11H), 8 2.85-2.89 (m. 1H), § 3.11-3.16 (m. 1II), 6 4.74
(s, 1H), 6 6.87-6.90 (t, 1H) & 6.987-7.05(m 2H). '

7 Analysis of optical purity by chiral chromatography: Analyses R (+)-(1-

phenyl)ethylcarbamate of 2-sec-butyl-6-isopropylphenol (1) were performed 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 nmm. Samples were dissolved in hexanes.

Synthesis of S-(-)-1-Phenyl-ethyl)-carbamate of racemic 2-sec-butyl-6-isepropyiphenol
(1b): A mixture of racemic 2-sec-butyl-6-isopropylphenol (1.92 g, 10 mmol)}, S-(-)-1-
phenylethyﬁsocyanate (1.47 g, 10 mmol), and 4-(dimethylamino)pyridine (0.06 g, 0.5 mmol)
was heated at 80 °C 1 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 HC1 aq (100 ml) in a separatory funnel. The organic layer was washed with IM HCl aq (2 x-
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Soybe@an7Feewnl i pids (Lipid S-75) 8.4 g 1.40 Conpound of formula (1) 6. 0
g 1.00 Gycerine 15.75 g 2.62 Di sodium Edetate 0.035 g-0.01 Sodi um
Hydr oxi sk fgokhiadpust nent ) Subtotal 100.185 Sterile WET/@B2WYPoNY ecti on

500 o §:)3bridPE1B0 ml), then dried over anhydrous MgSO,. Filtration and subsequent

evaporation of the solvent provided carbamate (1b) as a solid.

(+)-2-sec-Butyl-6-isopropylphenol (3): S-(-)-(1 -phenyl)ethylcarbamate of 2-sec—butyl—6—r
isopropylphenol (1b) (100 g, 294 mmol) was dissolved in ~2.5 L hot hexanes. The solution was
5 Vkept at room temperature for 24-48 hours to allow for complete crystallization. The resulting
crystals were filtered and washed with cold hexanes (~200 ml). This procedure was repeated 7
times (with concurrent decrease of hexanes volumes). The crystals were dried under vacuum fo
afford crystallme diastercomerically enriched S-(-)- l-phenyl—ethylcarbamate of 2-sec-butyl-6-
~ isopropylphenol . The resulting carbamate mixture was hydrolyzed at 100°C i inal:l mlxture of
10  dioxane:1M NaOH agq. for 1-2 min. The reaction mixture was then diluted with ether,
neutralized with dilute HCI aq. and washed with brine. The ether layér was then dried over
anhydrous MgSQy, filtered and evaporated to yield enantiomerically enriched 2-secbutyl-6-
-isopropylphenol. Vacuum distillation (~1-2 mm}) was p’erforme'd. Fractions (105-1-10.°C)7were
collected to afford (3), cnantiomerically enriched 2'-seb-butyl-fi-isopropylphenol (19:1
15  enantomeric ratio as determined by chiral HPLC). Optical rotation: o”’p = +5.95°. "H NMR
(250 MHz, chloroform-d1) 6 0.84-0.90 (t. 3H), § 1.21-1.26 (m. 11H), 8 2.85-2.89 (m. 1H), 6
3.11-3.16 (m. 1H), 8 4.74 (s, 1TH), 6 6.87-6.90 (t, 1H) & 6.987-7.05(m 2H).

20
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For mul ati on

cont ai niwg 2e0saameeund of formula (1),

p:%??%p%n%lévé@%%%@@-ﬂﬂ%ﬂﬂﬁkl pids (Lipid 5-75)

9-6%

orrru

&/

racemic 2-sec-butylaniline

gazc h Eﬁhﬁﬁie 3 (‘-C’?"

The following illustrates a representati ve dosage form

for therapeutic wse/wsaodsngsossli ent

G
OH

{8)-mandelic acid

fractional
recrystallization

NBS .
__....._._.*
1. enatiomerically enriched 2
2-sec-butylaniline
: Snzukifreduction
NH
OH 2
*
- NaNG,/Cu,0
3

4. stereoisomer of Formuia (T).
{~}=2-sec-butyl-6-isopropyiphenol

5  Crystaliographic resolution (-)-2-sec-butylaniline (1): 2-Sec-butylaniline (1.49 g, 10 mmol)
and (S)-(+)-mandelic acid (1.52 g, 10 mmol) were dissolved in 20 ml 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

10
of the salt with 1M NaOH (0.4 g, 26.5%).

chiral chromatography. (-)-2-sec-buiylaniline {I) was extracted by treatment of an ether solution

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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G yesn7n0dwW015g 2. 64 Disodi um Edetate 0.035 g 0.01 Sodi um Hydroxi de (pH
adj ust nent). Subtotal 97.185 Sterile Water For Injection 500 ml 83.73
?%)7 1@85 zﬁaﬂogﬁuﬁigﬁl Ebal ‘Tests The phar nacol ogbcat,lusp(me;foisjogs of

H 8&51%]9&@{ kogﬂB MBS 26 ith UkQa hamﬁfms RnBRE wiiré h
propo?azf ¥ esutlsp W@W}Q@%ﬁy ol l \g?mh’ng Exgrrpl es. ?hese
Ex amiiﬂse]s;ed iOhdaiahey, Mandeliercid uilis| wee prbipriopyl treated oith Gmnmqféﬁxms as

Compound 1. Exanple 7. Pain on | t
M ad IM NaoH aq. The hexanes iayer was élljreec%lylloaded hgyequs, Phase Concentration

Synthesis of (-)-2-sec-butyl-6-bromeaniline (2): (-)-2-Sec-butylaniline (1) (6.7 g, 45 mmol)
S ‘was dlssolved in 240 ml benzene foliowed by the addition of N-bromosuccinimide (8 g, 45
._ mmol) The reaction Imxture ‘was stirred at room temperature overmght The solvent was then
| remeved under reduced pressure The desu‘ed prociuct was punﬁed by silica gel chromato graphy
(CombiFlash, 120g column, hexaneaDCM). Fractions 1 - 3.1g (30%, pure (-)-2-sec-butyl-4- |
bromoaniline), fractions 2 — 6.2¢g '(‘60% rmxture of (-)-2-sec-butyl-6-bromo- and (-)-2-sec-buty1- _
10 '4;6-dibromoaa1ilines). Fraction 2 was distilled and ((-)-2—seé—butyl-6-bromoaniline was collected
115-127°C, at 5 mm) (4.9g, 48%). |

Synthesis of (-)-2-sec-butyl-6-isopropylaniline (3): (-)-2~Sec-butyl-6-bromoaniline (2) (0.684
. g, 3 mmol), 1sopropeny1boromc acid pinacol ester (1g, 6 mmol),
A tetra.kls(mphenylphosphme)palladmm(ﬂ) (0.035g, 0.03 mmol) MeCN 10 ml and KzCOg (Sml,

15 1M solution) were heated in a microwave at 160°C for 400 sec. The reaction mixture was
diluted with water (75ml). Products were extracted with ethyl acetate (50ml). The organic layer
was washed with 5% NaHCO;, brine and dried over aghydrous MgSOy. The solvent was
removed under redueed pressure, and the compound purified by silica gel chromatography

, (CombiFlash, 30g column, hexane-ethyl acetate). The reduction was then performed in McOH

20 (40ml) over 5% Pd/C (~0.3g), hydrogen pressure 60 psi overnight (0.48¢, 72%).

~ Synthesis of (-)-2-sec-butyl-6-isopropyiphenol (4): (-)—2;Sec-buty1—6—isopmpylaniﬁne (3)
(1.92g, lommol) was dissolved in 20 m! 15% H,SO; at 60°C, and then cooled to 0°C. A
selution of NaNO; (0.76g, 11 mmol) in 8m] water was added to the reaction mixture rapidly
(~30 sec) with vigorous stirring keeping temperature below 0°C. The solution was stirred for an

25  additional 2 minutes, and then added in one portion to the suspension of Cu;0O (1.5g), in aqueous
CuSO4x5H,0 (10g in 220m1) 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 mixtﬁres were combined. Organic material was
extracted twice with ether (4001111).. The solvent was evaporated, and the compound purified by

30  silica gel chromatography. CombiFlash chromatography (Hexane/EtAc) was performed and
final product distilled (105-110%C/~3mm) (4.1g (45%). Optical rotation: o’ =-7.58° (c=5,

- pentane). 1H NMR (250 MHz, chloroform-d1) § 0.84-0.90 (1. 3H), § 1.21-1.26 (m. 11H),  2.85-
2.89 (m. 1H), & 3.11-3.16 (m. 1H)}, 6 4.74 (s, 1H), 8 6.87-6.90 (¢, 1H) & 6.987-7.05(m 2H).
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I njecti@g7p@0eW@ common probl em of propofol adm nistration, is thought to
be caused by propofol present in the aqueous phase of the |ipid enul sion
(see, exgo2o0§hgient Wet al, 1991, Br 15 J Anaesth 67, re@ijs2008evmsal

st udi esg. e EP i drashidtoh 9ni ficant decrease in pain on injection when.the
aqueous—%@e—concentratl on of propofol is reduced conpared to the anpunt
of propof oI The follewingilmimteshaspreséntiRRIogdd foseepniaingng a empowrkicoi Avmanla

al , 199(? th Anal g 82,472; Ueki R et al, 2007, J Anesth 21, 325). The
co_ncent )affof rEEI’F‘“EQ)\‘ﬁound 1in the aqueous phase (aqueous phase

concenMtral iy 20 of a TTpig W@F formulati pg,y&s determned. This
aqueoys ase concentration was cornpared to that of propofol forpmulated in
t he sarmayfbeﬁfﬂt)ilati on and to70Rat of HI PRIVANS (A$t.7aZeneca, WI m ngtjon,

DE, USA A one._nercent (1C thhnnnd 1 f or mul-at-i-on—was—formH-ated—in

accor daﬁfé’@ewi’hps%}ﬁﬂse 5. |8®ound 1 being prepsfdd as described in
Exanp]- f&@ ,S o propofol formulation 03175.006\W01 WO . _

2008/ 1 8 'Us2008/ 063088 ‘was fornulated in the same manner. DI1PRI VAN
(1% priopatpbundrifésinain @) emiBs @n) was used as puoshased from AstraZeneca.

The ‘adueous_phase_concentr

det er nfi@beniag ng the ul trafilPd& i on nethod desfffied by Teagarden OL at
al ., 1988 —Ph gutiTcat—R reh5, 5482 Brighhy, four 0. 4-m sanpl es
oftheﬁ’%’%’ “1 forrrulg §r1g four 0.4-m saf@r‘&les of the 1% pr opof ol

f or muliadddaiin Fyagoxtig® 0.4 sanples of DI PRIVAN wefe placed in Utrafreee-MC

m crodentrifuge filters (M|Ilipore, Billerica, MA) and the aqueous phases
separat(@ﬁﬁﬁdﬂ@ﬁm@fﬁb lipid phases by microcentrifpgation for 15 min at) 5000

rpnl-Tu entrattons—of gid-1-—-and Propo ot —im the respeCtive_
aqueoys g}?ﬁé‘;s were quanti f \;Z<§g§y | i quid chromatography tandem 10 nass
spectrcg{gﬁjewﬁﬂegmlmoﬁgagogtmlstandard curvesj@.66onpound 1 and prjopofol

using thynol as an internal reference standard {analyses performed by
Al tur asTOftaiaI ytics, Inc., Mp$83w8311)). The aquepddl phase concentratifon of

1)

COprO At—t—ra—the—1% Cuupuu1—r€|| 1—for ||U| attrom—was— 178017 gg/llu The
‘aqu%ous phase concentratl on of propofol in the 1% propofol 15 fornul ation
was a gg?‘?ﬁm“?ﬂ%“aqueous phase concentration of propofol in

DI PRI VAN was_4. 1jig/m. These results denonstrated a 72% reductjion in the

agueous phasHlQ:@H@%’nlgrlﬁtlﬁmﬁeScﬁ regraspsainet dosegmisameaniadingaconpowdpidpanulan
i denti ¢ ﬁof@}? z#&%ons and a 57%reduction in the aqueous phase
a

concent H%bund 1 conpared to that of propofol in DLPRIVAN. 20
Exanpl{ein8redi@nar maeoki net i ¢ | Sauh Beight wiw% _

Soybean Oil ’ | 70g 11.66

Soybean Phospholipids 84g 1.40

(Lipid S-75) |

| Compound of formula (I) 6.0g 1.00

Glycerine _ T [1575e 762

Disodium Edetate 0.035¢ 0.01

Sodium Hydroxide

(pH adjustment)

Subtotal 100.185

Sterile Water For Imjoction | 500 ml ' 8331

Total 600.185 | 100

10
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WwogPK) studies were conducted in domestic pigs to evaluate
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Example 7. Pain on Injection - Aqueous Phase Concentration
Injection pain, a common problem of propofol administration, is thought to be caused by
propofol present in the aqueous phase of the lipid emulsion (sec, e.g.; Klement W et al, 1991, Br
15 J Anaesth 67, 281). Séveral 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 (ses, é.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)
20  of a lipid emulsion formulation was determined. This agueous phase concentration was
compared to that of propofol formulated in the same formulation and to that of DIPRIVAN ®
(AstraZeneca, Wilmiﬁgton, DE, USA).
A one percent (I%) 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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duratrmowwenesthesia in rats. Onsets of LORR were | ess than 15 sec when
the respective drugs were adm nistered at a dose of at least 3 ng/kg for
Conmpounev@d 2evsdsmbs a dose of at least 7.0 ng/ kg for propotalsS200€oseesind 1
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* microcentrifuge filters (Millipore, Billerica, MA) and the aqueous phases separated from the

liﬁid phases by microcentrifugation for 15 min at 5000 rpm. The concentrations of Compound 1

and pré)qudl in the respective aqueous phases were quantified by liguid chromatography tandem

mass -3pectrome'try (LC/MS/MS) against stahdafd curves of Compound 1 and propofol using |
thymol as an internal referéncé standard (analyses perfomied by Alturas Analytics, Inc.,
Moscow, ID) o ' |

The aqueous phase concentration of Compound 1 in the 1% Compound 1 formulation
was 1.78 £ 0.17 pg/ml. The aqueous phase concentration of propofol in the 1% propofol
formulation was 6.28 + 0.41 pg/mi. The aqueous phase concentration of propofol in DIPRIVAN
was 4.1 pg/ml. | ' o

These results demonstrated a 72% reduction in the aqueous phase concentration of
Compound 1 compared to that of propofol in identical formulations, and a 57% reduction in the
aqueous phase concentration of Compound 1 compared to that of propofol in DIPRIVAN.

Example 8. Pharmacokinetic Studies i
| Pharmacokinetic (PK) studies were conducted in domestic pigs to evaluate the
pharmacodynémic effects of Compoﬁnd 1 and to compare such effects to those of propofol.

A 0.5% Compound ! 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 dosc). Plasma concentrations of Compound 1 were compared
to historical propofol data generated per a similar protocol in which 2 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 prbpofol
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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03175. g96M0JosH 7008/ 141099PCT/ US2008/ 063088 I n summary, Conpound 1
showed potency at | ower doses than propofol and al so showed a higher M])
and mpwmgd;sfﬂmgg)npar ed to propofol PCT/US2008/063088

(S)-(+ - but opr Exanpl e
(9 bl BBy e Pb R P RARNERR cprRfRBR ot foRgongigssy, whih: By
and 3501@g{ah§braié@tﬂlglak§pejcﬁdla§&teﬁs HD50 HD7m n, MID, and Tl results for
this conmpound. One of six rats died when adm nistered 28 ng/ kg of

(S) - ( +Exampie9.hutpesthetie Effestsyin Ratsol . Table la. HD50, HD7min, M])
and Tl results for (S)-(+)-2-sec-butyl-6-isopropyl phenol 10 adm ni stered

by qusIV ora S 0 o/ ' , 21 / k
T3 b lin 059 readgs LR By Helifon8PCBdbolind 1 sfhedd B 21 M0/ K
(S)-( +%, (%,Ogﬁcwg.gtﬂm@m @Rpropyl phenol was simlar to propofol.
(S)-(+ sec- butyl - 6-i1 sopropyl phenol exhi bited a higher MID %ng I mpr oved
Tl conpar ed Atmlqdatgpmdﬂnt mpgel of general anesthesia (see Hill-Venning C et al., 1996,
Neuropharmacology 35, 1209; ngamanem R et al., 2001, Anesthesmlogy 94, 1050) was used
to provide a measure of onset and duration of anesthesia as demonstrated by the Loss of
10  Righting Reflex (LORR) and recovery time (time interval from return of righting reflex until the

rat was able to grip and climb a steel frame and ambulate normally). ~ Also measured was

minimum dose to achieve LORR and maximum tolerated dose (MTD).
A 1% Compound 1 formulation, prepared as described in Example 2 and formulated in
accordance -with Example 5, or DIPRIVAN was administered by bolus IV injection at 2.5
15  ml/min to 6 male Spragne-Dawley rats (200-300 g) per dose group for the amount of time
required to administer the doses described below. The relative potency was assessed by
detemiining the dose required to éause 50% of the rats 1o lose righting reflex (HD50) and the
dose required to produce 7 minutes of anesthesia (HD7min). The ranges of doses studied were 2, -
3, 4,7, 14 and 21 mg/kg for Compound 1 and 3.5, 4.0, 7.0 and 14.0 mg/kg for DIPRIVAN.
20 Results indicated that bolus IV administration of Compound 1 produced dose-dependent
duration of anesthesia in rats. Onsets of LORR were less than 15 sec when the respective drugs
were administered at a dose of at least 3 mg/kg for Conipound 1 and at a dose of at least 7.0
- mg/kg for propofol. Compound 1 produced LORR at all doses of at least 3 mg/kg. Propofol
produced no LORR in 4 of 6 rats tested at 3.5 mg/kg, but did produce LORR at all other doses
25  tested. Table 1 compares the HD50, HD7min, MTD, and therapeutic index (TT; 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
30  administered by bolus IV to rats. '

Prepofol | Compound 1
HD50 38mgkg | 2.3 mgkg
HD7min 7.0 mg/kg 3.4 mg/kg
MTD <14 mg/kg 14 mgkg
T <2 41
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Examphe7slépevogst heti ¢ and Henodynam ¢ Effects i n Beagl e Dogs A
dose-escal ati on study was conducted in dogs to denonstrate the anesthetic
and hemyelynevsiig109$ f ect s of bolus 1V adm ni stration of €omuswend/edsesopnpar ed
to propofol. The endpoints for this study were dose relationship for

i nduction, duration, depth and 20 quality of anesthesia and henod3mam c
effects ofin bahtaryl, Eomjmmd 3 tshawedpotoficyCa ipwenttbsds than proppfol and also shewed
Corrpounq’al formul ati on, Erepared as des |bed in Exanple 2 and formul at ed
in addds é%@\ﬂP@W‘E@é{?{% ec%npaé?ﬁitoaprf% -opof ol fornulation fornulated in

t he sane r of-
dept h of g?? Q@heé&aﬁ&g%gog%?%é %@%@g@@gﬁaﬁgﬁ:&ﬁ%ﬁ BIELS% wm\;}]allsg his

ohe eofalasvéimthisysttae doscuoéd, 5,6, ﬁr,ehsariezsbmi&‘}‘mgﬂctgsTdﬂeelnmmafcﬂ)dﬂugs on
o o iimn 13 el Gorie A o comannd  SLe et ol BRI WE AR A

out pyt noba. Ay G-ik Eél%}? fully conscious) to O (isoelectric
EEG) . gé% s(sgssﬁen{ti??l nlc(fﬂil{(sj([5 Sati on scores,. clinical observations,

bl ood pressure, electrocardi ogram (ECG, and oxygen saturation.

year eBiecs DR, Rmig TP ogtln on (Vaearss ol ERSSRIRSRT 0% e

o |gmn§ﬁ§te§ang;0msm1%rg@gs heads were shaved, marked for EEG el ectrode
pl acenment and injiected with BOTOX(r) (Allergan, Inc., Irvine, CA

botul i num toxin|type A pur| !SEd-:neur otoxin conplex): 40 units total per
dog i n 5 intramiseytar—HM— em.ons across 5 the brow were

IVy l IIJ
ai hninistered. T hj ectii ohg i ntended t o suppress nuscul ar novenent
and el ect r onyogr3pyhgiL I:I\bg_»mﬂ%ggT erence with the BIS signal. The
~study was a crogsover desli gn. hi dog received 2 to 4 escalating bolus 1V

doses (i njected |MED 60 secdmagkg of Conpound 1 or propofol separated by at
| east 30 m n (or—unti+—the dog—was; awake) until the M D was achi eved. The
MID was defi ned é@ t he dose t3 Teduced ‘10 nean arterial blood pressure
(MAP) by 50% or to fess than SO'"FTT"IIirreters of mercury (mmHg or nm Hg).
Al'l animals received suppl enental oxygen and, if needed, ventilatory

suppor t- aflh snmhary, theofotepiyed. (S)- (+)—2-s@e-ibuty1-(6ﬁsme§3ﬂplmbhwwas'nﬂlerm m ned by

assessi n r_ absence. of t o glgbel | ar
tap &F° rbdeh (5r8) §-2riefbind-6-seRropy Aol aﬁ@gﬁ?@h&ﬁw SRS Bocn o gn
15 mqg ?&%ﬂ%ﬁ &@ jand absence of each as 0. This allowed calculatlon of a
Cumul atrve Seg ion Score at nmultiple time points over the 30 mn between
ddses (5 awake, O=apnei c/ deep anesthesia). The quality of anesthesia was

asse¥a ﬁgl&ot&inmghbﬁeaﬁmmﬁu@mnﬁé Effwtsahilimgledn@si tative assessnent of

nmuscl e tone, and prese i nvol unt ar,y not odes of oluntary

novenent s P(éoﬁj-esa@}ﬁlwte%b Wg dé m&’é‘“ﬁ%@’@ %ﬁ ’e?baé‘é

thro fic fﬁgdaneq%e pBled 18 pehpagsTOdy nani ¢

effe%tgfsﬁg re an%@g}???ﬁ%‘é@?%%ﬁﬁ&ﬁ y mdym t est vapltah Bonf err oni

cor r ect i onTheoendpolnts fok ¢hie mﬂﬁwem)dmeaﬂaumm foe induofion, idpratignodepdsend

A Anest hetic Effects .The .abiliti.es of u 1 and of al

R GRSl ey 44 e odgramie s s G pote 10 admidtsontr UiBhtund 1 or
propofol. A 1% Compound 1 formulation, prepared as described in Example 2 and formmulated

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
- 25 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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25 redhigsapewnest hesia i n unprenedi cat ed spont aneously breat hing beagl es
(5-30 ng/ kg/dose; 3-6 dogs per dose of Conpound 1; 1-5 dogs per dose of
pr opof oky@emsdempnstrated in Table 2. Two of 3 dogs aderCniUst@®seesdd ny/ kg

of propof 3 15 TRENGHAT ®ith YRNlat 2604 .given
t he 30 ng?kzgh%?%%gglgwgoﬁ%S ld‘rgl%pg/gz. rgolgg}rel afhed dur at iaon %
anesAhtgitimd of iempartt suredryf the dogsimadsiwereashavesk, opadied fonEEEreléndtods | v

i 1 Bl B0 S ROY O B8 covpE - W0 b PR HSRCTF KB4, 063088
15 ngireeadnubBibkift Qofbitx P G0 ik 9ot8PpdFidBg in 5 intramuscular (IM) injections across
5  the brow were admjﬁistered. The injections were intended to suppress muscular movement and
clectromyographic (EMG) interference with the BIS signal.
The study was a crossover design. Each dog received 2 to 4 escalating bolus IV doses
(injected over 60 seconds) of Compound 1 or propofol separated by at least 30 min (or until the
dog was awake) until the MTD was achieved. The MTD was defined as the dose that reduced
10  mean arterial blood pressure (MAP) by 50% or to less than 50 millimeters of mercury (mmHg or
| mm Hg). All animals feceived supplemental oxygen and, if needed, ventilatory support after4
min of apnea.
Depth of anesthesia was determined by assessing the presence or absence of lash reflex,
response to glabellar tap or auditory stimulus, toe pinch, and bréathing. Presence of each sign
15  was scored as 1 and absence of each as (). This allowed calculation of a Cumulative Sedation
Score at multiple time points over the 30 min betweén doses (5=awake, 0=apneic/deep
anesthesia). The quality of anesthesia Was. assessed by noting the smoothness of indﬁc’tion,
qualitative assessment of muscle tone, and presence of involuntary motion. Episodes of
involuntary movements (e.g. during emergence) were scored as presént or absent throughout the
20  observation period for cach dose. BIS and hemodynamic effects were analyzed with 2-way
ANOVA followed by t-test with Bonfeﬁoni correction for multiple comparisons of the effect of
time and dose.
A. Anesthetic Effects _ : _ _
The abilities of Compound 1 and propofol administered by bolus IV to effect dose-

25  related anesthesia in unpremedicated spontancously breathing beagles (5-30 mg/kg/dose; 3-6
dogs per dose of Compound 1; 1-5 dogs per dose of propofol are demonsirated 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. '

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

bolus IV administration to dogs.
Dose Propofol | Compound 1
S5mgkg | 13min 23 min
10 mg/kg 28 min 33 min
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pr oducases fvré?@@mwaﬁé@nmqp%é) 2 Sﬁ?ﬁéﬂ%ﬁ%@ééﬁﬁﬁ Q%‘fﬁ?ﬁ’m@?‘é’bﬁ

A e S A s e e R e

time) s‘ignﬁ(:aﬁit d(ff@re@emm@ntm@uesmpdagmﬂmmswtedmmp dfap |10mg/1eg OIboI us
|1\5/ ﬁg/r?pgg gtf llrﬁ)olngg}k,gﬁf ﬁg n%’%ns(fpngpgungf)produceggl gatézeffn cf\ onl gléTgt/ci(oges (5?}‘
least 15 mg/kg but these doses are very high, and potentially not clinically relevant. The quality

of anesthesia (smoothness of induction, qualitative assessment of muscle tone, presence of

10  involuntary motion) of Compound 1 was similar to propofol. -
(S)—(+)-2-sec—butyl—6-1sopropylphenol produced in accordance with Example 2, was also
evaluated in this test. Table 2a shows the dose-related duration of anesthesia (sleep time) for

this compound.

15  Table 2a. Dose-related duration of anesthesia (sleep time) for (S)-(+)}-2-sec-butyl-6-
isopropylphenol and propofol after bolus IV administration to dogs.

[Dose &
5 mg/kg " 12 min
10 mg/kg - 33 min
15 mg/kg 50 min
30 mg/kg 56 min

The data indicated that duration of anesthesia was similar for Compound 1 and propofol.
20 B. Hemodynamic Effects: Blood Pressure

Hemodynamic data, such as meanr 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 t0 6, 4, 3
and 3 dogs respeciively. 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
25 | 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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ng/ kg to 6, 4, 3"and 3 dogs respectively. Propofol was adm nistered at the
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ng/ kg propofol because the MID criteria were reached 25 with 15 ng,/kg in
two animals. Data were analyzed with a 2-way ANOVA fol lowed by t-test with
Bonf erigns, %&é-?&&tb@&eﬁﬂw@img,k&kﬁegameé f@Rsred as MAP % ch@iakéson of the

data 1 ndicated that propofol produced a“significantly greater effect on
MAP tHeaclimboemirCafgrdwhe IV, adfsblstratorpeioVompeurain @qa’nmtél.i n whi ch nean
arterial pressure 03175.006W)1 WO 2008/ 1410991PCT/ US2008/ 063088 per cent
(MAP 9% changes from baseline 4 mn after bolus IV adm nistration of 10,
15 or 30 ny/ kg ofpga@mpount ]g@éo%IC()@g uh@ IMAP % changes effected by the
sanme doses of prp] | . Tab] ._Dose-rtelated mean arterial pressures
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adm ni strati on of—Eerpeount—l—gr—propetel—Pese{Pro 1 of ol Conmpound 1 10
Mg/ kg - 22% 5% 15| hyPEeE 3pos 330 -19% |
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| *Only 1 dog was tested at 30 mg/kg propofol in view of 2 dogs having reached the MTD criteria
at 15 mg/kg propofol. | '
10 _ (S)~(+)-2-sec-Butyl-6-isopropylphenol, produced in accordance with Example 2, was
also evaluated in this test. A comparison of the data indicated that propofol produced a
| significantly greater effect :011 MAP than did (S)-(+)-2-sec-butyl-6-isopropylphenol. Table 3a

provides an example, comparing MAP % changes from baseline at 4 min.

15  Table 3a. Dose-related mean arterial pressures changes measured as MAP % change from
baseline 4 min afier bolus IV administration of (S)-(+)-2-sec-butyl-6-isopropylphenol to dogs.

Dose EYe)
10 mg/kg +3%
15 mg/kg +1%
30 mg/kg -33%

Example 11. Anesthetic and Hemodynamic Effects in Pigs
. Anesthetic and hemodynamic effects of Compound 1 and propofol were compared in

20  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.

25 - Experiments were performed on commercial farm-bred swine of either sex (mean weight
33.6 kg). Ancsthesia 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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30 N5 006%Or 41% *Only 1 dog was tested at 30 ng/ kg propofol in view
of 2 dogs having reached the MD criteria at 15 ng/ kg propofol.
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o e aal i o LT B S e B SRR OB EPRL,
Co ”poxﬂaﬁt&ecfl B SEthE Qohn B RS mdRal artery. MAP, systolic and diastolic arterial
: pressures and heart rate were collected every 5 seconds. An internal jugular vein was cannulated
o w1th a pulmonary artery catheter for thermodilution esumates of cardiac output and blood |
- 10 - temperature Body temperature was mamtamed at 37°C Instrumentauon for EEG momtormg
. was aecomphshed using an adheswe electrode array over the fronto-occipital reglons (Aspect
Medlcal Norwood MA, USA)
, The experimental de31gn included a 30 min stabilization period, followed by IV mﬁlsron
of Compound 1 (0.6 mg/kg/min x 20 min) or propofol (0.750 mg/kg/min X 10 min). The
15  respective infusion was followed by a 180 min washout period. Hemodynamic measurements |
and blood samples for pharmacokinetic analysis were taken at pre-infusion, every 2 min during
infusion of Compound 1 or propofol and at frequent intervals during the washout period. The
infusion times and rates for Compound 1 and propofol were previously determined to produce a
maximum reduction of BIS (<10) during the infusion period. Arterial blood samples for
20  determining pH, pO2, pCO2, glucose, potassium, and iactate were measured at baseline before
" Compound 1 or propofol infusion, during infusion, and hourly after infusion. -

"A. Anesthetic Effects
Compound 1 and propofol produced maximal suppression of BIS (<10) with IV
25  infusions of 17.3 + 1.9 min of 0.6 mg Compound 1 per kg per min and 9.4 + 1.9 min of 0.750
mg propofol per kg per min, respectively. The effect on EEG was reversible and returned to
baseline within 60 min. '

B. I—Iemod}ggamm Effects
30 Mean arterial pressure and heart rate were measured at intervals throughout I'V 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.
35 Both compounds reduced MAP, but propofol produced a significantly larger decrease in MAP
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- 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 termiﬁ.ation of the infusion, the
30 ferrets were observed continuously for 45 min, and the number of vomits and reiches 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/ke/min. Afier termination of the infusion, 0.5 mg/kg morphine
35  sulfate was administered subcutaneously and the ferrets were monitored for 45 min as described
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ferres sofi@ aN@UY ritEhed! Therc#sre! O8mpdind MARIpRPEIoY bithireéduck titdatidencefaod and
wat er were renoved. A 1% Conpound 1 fornulation, prepared as described in
ExanpVvemitingraidireiching an the nrescnecofmambaneni t h Exanpl e 5, or DI PRI VAN was
adm nistered by 1V infusion to the ferrets; see Wnn RL. et al, 1993,

Phar macql,, 241,42 re DI PRIVAN admnistration in ferrets.. After . :
2t st 2P PUF SRR £ P BRI T TP L TS S TP,
-t ans pRueRindAaealinkdrBotatd®Dy RRdend! ThGniaties hidbdg defdibed vAfr efdience
observatiron period by an obsérver blinded to the specific treatnent

adni nicsvasions speeificsas! prefefred embodingenthandaeclmiques d Hoyververy ittshowld®Mdoni nal
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or 1 | Bfte i BT ety FosTRPRS 25 PeGiehiats it Po i R0ty rHBlE iRm0
wth MeARNdcopé BAthe ®veRAbnl Ncl ude passage of material (i.e., retching).
Epi sodes 25 of retching and/or vomting were considered separate episodes
n the interval between retches and/or vomts exceeded 5 sec.
Pro-enmetic activity of Conmpound 1 or propofol was studied in 6 ferrets per
drug as follows: Ferrets were anesthetized by isoflurane inhalation.
Compound 1 or propofol was adm nistered by an IV infusion for 15 mn at 1
ng/ kg/ mn. After termnation of the infusion, the 30 ferrets were observed
continuously for 45 mn, and the nunber of vomts and retches were
count ed. Anti-enetic activity of Conpound 1 or propofol was studied
in 6 ferrets per drug as follows: Ferrets were anesthetized wth
i softurane, adm ni stered Conpound 1 or propofol by a 15 mn IV infusion at
1 ng/kg/mn. After termnation of the infusion, 0.5 ng/ kg norphi ne 35
sul fate was adm ni stered subcutaneously and the ferrets were nonitored for
45 m n as descri bed ' '
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03175.006W1 WD 2008/ 141099PCT/ US2008/ 063088 above. Six additional ferrets
wer e adm ni stered subcutaneously 0.5 ng/ kg norphi ne sul fate only.

Mor phi ne sul fate (0 5ng/ kg) al one was pro-enetic in ferrets, yielding 15
epi sodes of vomiting and 157 retches. Conmpound 1 did not produce any

epi sodes of vomting or retching-5 when adm ni stered al one. Ferrets

adm ni stered Conpound 1 in the presence of nor phi ne exhibited 1 vomt and
47 retches. Ferrets that received L?%l and norphi ne sul fate exhibited
3 vomits and 47 retches. Therefore, rrpound 1 and propofol both reduced
t he incidence of vomting and retching in the presence of norphine. 10Al Il
publ i cafionsy (. docunents are . incorporated by reference
her ei na1t as %%ﬁgﬁ@tﬁgi“ﬁfgﬁfgﬁﬁﬁ@p corporated- by reference. The.invention
has been described with refere ce fom various specific and preferred

enbodi nents and techni ques. Ho shoul d be understood that many
vari ations and nodifications Whi | ) remaining wwthin*the spirit
and scope of the invention. 15 GAM 1.A (- § st ereoi sonmer of formula
(I): wherein Xis Hor F; or a sallt thereof. 2. A conpound according to
claiml1, which is a (-)-stereoisomxr of fornmula (1) or a pharnmaceutically
acceptabl e salt thereof. 3. A conpound according to claiml1l or 2, in which
Xis H 4. AvgeseimXdettdr&abr gealptherdof.on conpri sing a conpound according to
claim2 or 3, and a pharnmaceutically acceptable carrier. 5. A

phar maceut i datorepnupd sictdrding de deintll nwhithois @l (disterdoisatheradi farsiufaq wuk at ed f or

- i ntravenous redmatievticatly poseptable galigherepfaceut i cal conposition according to
claim5, whichis fornmulated as a |ipid enulsion. 7. A conpound according
to claifm 2 d¥cangasnd gseording fedprionl Otiﬁém'wb'y?h Ags HA conpound. according to
claim2 or 3 for use in a nethod of inducing or maintaining general

anest héki a | Pféﬂﬁma?ﬁlﬁ'ﬁ?' COQ‘PON'%WWH‘Q&%‘FMUH@aﬁ@r@nmﬁrﬁl@m@ro@ #est use
in a nmethod %? hagrarayticaly agerpiable, RATIAr an ani nal .

5. A pharmaceutical composition accordzng to claim 4, which is formulated for
intravenous administration.

6. A phahnaceuticai composition according to claim 5, which is formulated as a lipid
emuision.

7. A compound abco‘rding to claim 2 or 3 for use in medical therapy.

8. A compound according to claim 2 or 3 for use in a method of inducing or maintaining

general anesthesia in an animal.

g A compound according to claim 2 or 3 for use in a method of promoting sedation in
an animal.

0. A compound according to claim 2 or 3 for use in a method of promoting an antiemetic
effect in an animal.

11. A compound according to claim 2 or 3 for the treatment of nausea or vomiting.
12. A compound according to claim 2 or 3 for the treatment of a migraine in an animal.

13, Use of a compound according to claim 2 or 3 in the preparation of a medicament for
inducing or maintaining general anesthesia in an animal.

14. Use of a compound according to claim 2 or 3 in the preparation of a medicament for
promoting sedation in an animal.

15. Use of a compound according to claim 2 or 3 in the preparation of a medicament for
promoting an antiemetic effect in an animal. :
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10. A compound according to claim2 or 3 for use in a nethod of pronoting
an antienetic effect- in an animal. 11. A conpound according to claim2 or
3 for the treatnment of nausea or vomting. 12. A conpound according to
claim?2 or 3 for the treatnment of a mgraine in an animal. 13. Use of a
conpound according to claim2 or 3 in the preparation of a nedicanent for
i nduci ng or numintaining general anesthesia in an animal. 14. Use of a
conpounds.acc &g ong céfipdind aBtatdifg tcl ' Leanent for
pronot i ng sedﬁtt}aaﬂnéd%%ﬁrﬁhuaeé Hﬁirc?miiir%% PHUEE?%P{ @Q?ée%%ﬁﬁra&;%%g%?nﬂa%{@ claim
2 or 3 in the preparation of a nmedicanent for pronoting an antienetic

effect M anUaﬁbﬁﬁbcmpouﬂaaac&&&g?fto @ai‘ﬁ@ﬂfﬂpyﬂﬂh@ﬁ:%ﬂéﬁiti&goflté)m%gi%.ﬁb%rf r 3in

t he prepar-at therreatgerit bE@iniaihe & arfafh@l ai ne in an ani nal . ocess
for preparing a (-)-stereoisoner of formula (I): of a medicanment for
wher ei n1X i sAlgramessfor prepariraps {-)-steesceasier whioghuls @pr i ses: - (a)

hydrol ysing a carbamc acid (-)-2-sec-butyl-6-isopropyl phenyl ester _
di astereoi soner of formula (I1) PR1 ;1 X in which Rl represents a chiral
am no group; (b) diazo ] algorrespondi ng

of ¥ ormulgy (111):

“wherein X is H or F; or a salt thereof; which comprises:

' (a) hydrolysing a carbamic acid {-)-2-sec-butyl-6-isopropylphenyl ester
diastereoisomer of formula (H): '

OCOR'

X
in which R’ represents a chiral amino group;

, (b) diazotizing a corresponding {-)-2—sec-buty|—6-isopropyl aniline of
formula (IIt): : '

NH,

* ()
or ;

. {c) reducing a corresponding 2-(1—methyla|Iyl)-6-isopropyiphenol of
formula (IV): '

OH

(Iv)

X ‘
followed if required by forming the free phenol or a salt thereof.
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or (c) reducing a correspondi ng
2-(1-nmethylallyl)-6-isopropyl phenol of formula (1V): followed if
required by formng the free phenol or a salt thereof 19. A process
according to claim18, in which Xis H 20. A carbamc acid

(-)-2-sec-butyl -6-isopropyl phenyl ester diastereoisoner of fornula (II)
OCORL in which Rl represents a chiral amno group; and Xis Hor F. 21. A
- di ast er emi SOAPFocdEEAYHIdIY foidihaiBMndhich Xiswi ch Rl is an -
(R -1-aryl et hyl am no group.

20. A carbamic acid (-)-2-sec-butyl-6-isopropyiphenyl ester diasterecisomer of
formula (H):

OCOR'

(n

X

in which R’ represents a chiral amino group; and X is H or F.

21, A d:astereonsomer according to claim 20, in which R" is an (R)-1 —arylethylammo
group.



