25 July 2006 WD 2004/037750 PCT/ US2003/002227 1 SHORT- ACTI NG SEDATI VE
HYPNOTI C AGENTS FOR ANESTHESI A AND SEDATI ON 5 Background a5 Juhe2d0aventi on
10 Field of the Invention This invention is directed to novel substituted
phenyl acepi ¢ id ester conmpounds which are useful as _short-acting

sedati ve ﬁ?ﬁﬂ@@r"@%gent s for anesthesia and sedation. PCHYS0300322ht i on i s

al so directed to pharnmaceutical conpositions conprising such conpounds;
met hods for using such conmpounds for inducing or maintaining anesthesia or
15 sedation; agg.Ad r ' j 0 te of the
Art Propofol, S%ﬁ“ﬁs@ﬁmﬁi‘m g‘gﬁﬁgﬁﬁ{%ﬁ?@ ;&ESTEPE ion,
AstraZeneca) is an injectable ane@i"ﬁ A has hypnotic properties. It
can be used to induceand 20 mai ntain general anesthesia and for sedation.
Al t houghspropofol is a wi dely-used anesthetic, its usefulness is sonmewhat
limted due to its I ong and unpredictable post infusion duration of
action. This unpredictable duration of action leads to irregular and often
| ong patient recovery times that are undesirable. Propanidid

[ 4-[ (NN-di et hyl car banoyl ) met hoxy] - 3- met hoxyphenyl Jacetic acid 25 propyl
ester), is another injectable anesthetic that has been approved for use in
several countries outside theB&éﬁ-gio%ﬂd%E‘ﬁ%e%verﬁLoﬁhOUQh propani di d provides
a much shorter and predictable récovery tine an propofol, it is not as
pot ent - & aBiskkaihe Inventidali t i onal |y, Epontol, an injectable enulsion
formul ati on of el Fded By Ba | I fr he

mar ket in G eat pE?iP@g%ngfog F\S #’%@%ﬁ g)ené%gglss 8%2%!&%%%1%%?1%%\#\9%&85 faﬁ%%ﬁ@}dtéct oid
reacti ons. Whigh areimefslustsBorohctingsedatiod hytphatic et dmiadesthepinand sdstihor t er and

nore predictable recovery.ti -t.han propofol . it has not been accepted
widel y a5 ab iR A el BB PR ety el oe BB or novel
i nj ect abl e amgsinhdst methadebt ssingRuel eonippdndsgfeninguciny b mdistiRing afidsthesi@ior and

nore predictable duration.of action tha ropofol. Preferred 35 agents will
al so be?frorsee%?ﬂﬁ’[“e?ﬂ ifi eﬁﬁ?ﬁﬁ%ﬁfﬁﬁa&%‘g%gfgwg%a WD 2004/ 037750

State of the Art
Propofol, 2,6-diisopropylphenol, (Diprivan® Injectable Emulsion, AstraZeneca) is

an injectable anesthetic that has hypnotic properties. Tt can be used to induce and
20  maintain general anesthesia and for sedation, Althou gh propofol is a widely-used
anesthetic, its usefulness is somewhat limited due to its Iong and unpredictable post
infusion duration of action. This unpredictable duration of action leads to irregular and
often long patient recovery times that are uﬁdesirable.
Propanidid [4-[(N,N-diethylcarbamoyl)methoxy]-3-methoxyphenyl]acetic acid
_25 propyl ester), is another injectable anesthetic that has been approved for use in several
countries outside the United States. Although propanidid provides a much shorter and
predictable recovery time than propofol, it is not as potent an anesthetic. Additionally,
Epontol®, an injectable emulsion formulation of propanidid, provided by Bayer, was
withdrawn from the market in Great Britain in 1983 because of concern over
30  anaphylactoid reactions. Thus, in spite of the fact that propanidid provides shorter and
more. predictable recovery times than propofol, it has not been accepted widely as an
injectable anesthetic.
Currently there is a need for novel injectable anesthetic agents. Preferred agents
will have a shorter and more predictable duration of action than ;;rop'ofoi. Preférred

35 agents will also be more 'pqtent than propanidid.




PCTI US2003/ 002227 2 Sunmmary of the Invention Applicants have di scovered
novel substituted phenylacetic acid ester conpounds which @ uberossef ul as
short-acting sedative hypnotic agents. The agents can have a shorter and
-nore predi KAMOEOHEIati on of action than propofol and carrzemobezmor e
potent than propanidid. Accordingly, 2this invention provides a conpound of
formula (1): s2 0- 1 NR3 0 OGR4 O wherein: R is selected fromthe
group consisting of (Cz-C6)alkyl, (CZ-- -6)al kenyl, (C. 2-C6)al kynyl,

(C3_0Q cyoj oai kyl (Cr _C6) aRql , phegy, R 2 and Ware each
mdependentlgﬂjsel ected fromthe rou Qggtr‘\g}eg{zlyer?g %8t 3 ethe th e (d

- CG) al kyl Jtce@sd']ap(@ﬁwovermvgl@gbsuma)dahkrwmﬁlc agid egleranupfndstog r Wi th
|11t ogemn@h eif S bR Bling sSusitd RANAR aobfL. R NEHELACKEL LSnbdpg having

from5 to 7 atons; and R~ is selected fromt group consi sting of
(Cl - CB) aPRY/fmorg @zd'cfeﬁi SRENY pf ackipry thaocaqujoélakww alspbgviate dotehtathan he sum of
the carberpatiars in R, R-, R-, and R~ |s greater than 7. The invention

al so provides a process for pregarl ng, [ (NLV-di et hyl car banoyl ) met hoxyl -
et hoxypheny! | aceticeordigly: o5 pvi °§ﬁ§°‘ﬁ?%’é%§% OEBHP s ng reacting a
conpound of forrmula (11): O—l Rl R~Zo Wg20 wherein le is ethyl, R-is

propyl, and Rl is hydrogen,- with ac gcd of the fornula
X-CH2C(-- O N( CH2CHB) 2, vvherei n Xis a |$ |th group, |n t he presence of

abase.
o~R!

O~pt
0 M
wherein:
* R'is selected from the group consisting of (Ca-Cg)alkyl, (C2~Cs)alkenyl,
(Co-Colalkynyl, (C5—Cg)eycloalkyl(Cy-Cs)alkyl, phenyl, and benzyl;

R? and R? are each independently selected from the group consisting of
(Ci-Co)alkyl, (Cr—Cg)alkenyl, and (C,—Ce)alkynyl, or R? and R?, together with the
niitrogen atom to which they are attached, form a heterocyclic ring having from 5 to 7
atoms; and

R* is selected from the group conmstmg of (C;—Ce)alkyl, (Co~Ce)alkenyl, and
(Cy-Cs)alkynyl;

provided that the sum of the carbon atoms in R', R% R®, and R is greater than 7.

The invention also provides a process for preparing [4-[(N,N-diethylcarbamoyl)methoxy]-3-
ethoxyphenyiJacetic acid propyl ester, the process comprising reacting a compound of
formula (II):
%

o-r!

Rﬁ 0- R4
' 0]

ity
wherein R! is ethyl, R* is propy), and R® is hydrogen, with a compound of the formula
- X-CH,C(=0)N(CH,CHj3),, wherein X is a leaving group, in the presence of a base.




25 July 2006 2 a Disclosed herein are internedi ates useful for preparing
conpounds of formula (1). Accordingly, the invention provhgﬁﬁ%?gaggnpound
of formula (11): OHOR IRSOR4 0 29---------- 25 July 200

2004/ 037750 PCTI US2003/ 002227 3 wherein Wand R~ are as defined herein and
R5 is hydrogenpggioday HeRxy bre htBmédH&N LA féﬂﬁébﬁ.ﬁ%ﬂ{oa}éb&‘(??.o? f%ﬂ%”@?e““ cal

conposition ¢ rising a pharnmaceuti cal accept e carrier an

t her apeut i @ﬁ?qrcﬁr’r'%é‘? fhadyvenjign %rﬁﬂﬂﬁﬁa CGf"pﬁJ”éGh%mH'ﬁi“) of formula (1). The
conpounds can be highly effective short-acting sedative hypnotic agents for
use in the induction and nalntenance of anesthesia and sedati on.
Accordingly, the invention also F[fovides the use of a conpound as

descri bed above to prepare a nedi A4 useful for inducing or maintaining
anest hesia or sedation in a ma Al so disclosed hereinis a nethod for

i nduci ng or mai ntaining anesthesi g or sedation in a mammal, conpri sing

adm nistering to the manmal an_g "C(jgﬁ anount of a conpound of the

i nvention. Further disclosed reil a nmethod for inducing or

mai nt ai ni.ng anest hesia or sedation in a manmal , conprising adm ni stering
to the mammual an effective amount of pharnaceutlcal conposition of the-

i nvention. Brief Description of théBIXamnngs FIG | conpares the dose in
‘mg/ kg of conpounds of the invention to produce a 15 mean |oss of righting
reflex of 2 mnutes in rats with the dose required of the prior art
.conpound, propanidid. FIG 2 conpares the total recovery tine in mnutes
followng termnation of infusions of 20 mnutes, 3 hours, and 5 hours in
rats of conpound -1 of the present invention with the recovery tine
following termnation of infusion of the prior art 20 conpound~ propanidid -
and propofol. Detailed Description of the Invention _




When descri bing the conpounds, conpositions and nethods of the invention,
the followng terns have the foll ow ng neani ngs, unless ot ]
i ndicated. 25 The term"(Cl-C6)al kyl" refers to a nonoradical branched or
- unbr anchedvwaatog4rarest  hydr ocar bon chain having from | per@ssesfniryat ons.
This termis exenplified by groups ssch as nethyl, ethyl, n-propyl, -
'so-propyl, n-butyl, iso-butyl, n-hexyl, and the like. As wused herein,
"Me! ' r epr osewhereineR 'layd R* arStd definpt leseintad RE Rydrogdw pydioxgnd "Pr" represent
n-propyl, and "iRg' r.e rt?%?ﬁéﬁ%i SO |. 30 The term"(CrC.6)al kenyl ™

< prop [
refers to a nmonoratfi'® Pﬁ&%@ﬁpéww CABRPSIHPRCOPHS RS Y

hydr ocar bon gfaigeehiaoall gockptable Sartict 28d & MepapRutRyBFRAM HANMNEE AoriRasd |
site of vi na/tjgpunsa uration. Preferred al konyl groups include ethenyl
n_

(- CH=CH2), TRHMA  CcH2CHECH2), Uo- propenyl (- C(CH3)=CH2), and the Iike
' 7 25 July 2006 Th¥\ebrsHaAd<Ochn 62 Qighl BirbsadO O BHd < adtive I%oﬁc%é;@ﬁts for use in

"(C2-Cal kynyF refers to a nonoradical of an unsaturated hydrocarbon

havi ng f r om D¢ {*gugor 3p¢, SRMigNacE ok Aeesihgdir Bgd é?dalt'%sf‘cc’f’dt”lg!yp?'l‘é inyspgn also
Preferred alpeygh theguaupSa ichifipdubk® agtdbytAldd 4bove TPeparB O padigitlent udekit ¢or- CH)
and the like, The term".rgCS-C% cloal kyV refers to cyclic al kyl groups of
from3 to 6 EHE e Meaming aneshiofy on seabbn & & el , kg, disabest! BSER Pyl
‘groups i ncl ughodbior viegucinf @X aalplatting sriesibga rar ng:datiohUint & @SmBAIC Rodgrising
o) by U i e B s 0 875 ol o{ e ey £
( C3- CB) CYO @isick¥dd(I@reir08 eahhdd-for indueing brméi@ainingahasytebioal seghtioanda @Emn@), al ky|
are as 10 ' ! . S .this invention can contain one,
o Crore ohi o AR RonEAERRU RS Aok B Pl it B BB et e

racernic m Mmpw?nﬁdﬁ-astereorrerez enantigrners and m xtures enriched in
one or more, stereoi somer. THE! PS%‘%F’”MQ‘GIPWi on as described and

cl ai med enconpas s, 1tddhphds B6se iR Hgher c&ﬁ?oﬁ@Wﬂ%etﬁ%n%@pﬁﬁﬁﬁée @s the
i ndi vidual enantioners, and non-racem c m xtures thereof. The term

"hypnot il® adisaploss pluightiag wdlae pld minutes inragsowigoiin doseeguirpd ofthe pEorAteep.  As
used in phagRERRGopdnltg.t €7 M "hypnotic agents” describe agents used to
i nduce or nmintaln anesthesia, sedation, or sleep. The term "anest hesia!"’
as used herein rEKa2sompargs the tsal efcovarn dimteiin mimites folluvéngesgnination of

infusions of 20 minutes, 3 hours, and 5 hours in rats of compound 1 of the present
invention with the recovery time following termination of infusion of the prior art

20 compounds propanidid and propofol.

Detailed Description of the Invention
When describing the compounds, compositions and methods of the invention, the
_ following terms have the following meanings, unless otherwise indicated.

25 . The term "(C 1—C5)_a]ky " refers to a monoradical branched or unbranched saturated
hydrocarbon chain having from 1 to 6 carbon atoms. This term is exemplified by groups
such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-buty}, n-hexyl, and the like. As
used herein, “Me” represents methyl, “Bt” represents ethyl, ‘.‘propyl” and “Pr” represent
n-propyl, and “iPr” represents iso-propyl.

30 The term "{Cy-Cg)alkenyl" refers to a monoradical of a branched or unbranched
unsaturated hydrocarbon group having from 2 to 6 carbon atoms and having at least 1 site
of vinyl unsaturation. Preferred alkenyl groups include ethenyl (-CH=CHy), n-propenyl (- . -

- CH,CH=CHj), iso-propenyl (-C(CHs)=CHy), and the like, -




20 resulting from pharnacol ogi ¢ depression of nerve function. The term
“sedation” is defted herein as the calmng of nmental exciterEmty 2606
abat enent of physiological function by adm nistration of a drug The term
"effective anount” refers to that amount which is sufficient to |nduce or

mai nt ai n ERWHA¥IN, or sedati on when admini stered t o BETHSAWRPO222
effective amount 25 will vary depeﬁdl ng on the subject and the manner of

admi ni stration, and mg be det erm ned routi nel one of skill in
T L The Do e e e st T Bt » et Fa e AR TR it 1 by
altering %ﬁrﬁ?l@ﬁo&rpﬂto@ ca%ﬁ'a&ﬁﬁtahﬂﬁaﬁﬁgaﬂl!édst Wribi&%hd pFr@ﬂbtéd fysd gni fi cant
anest hesia or Ioss of consciousness 0O The term "o?l oid" refers to

l

synt hetic rﬁ?‘ﬁ’éﬁﬁ@&iet‘fﬁgﬂﬂr{%@pﬂ&?@gﬂl(t@{&?ﬂm|al1 Ye.g., anal gesia),
but are not deripyeel fin b J?%ng‘?l#g L8 cﬁ@gﬁ(h g'i‘&%ds Bffro@3 t%\ﬁ@&b@@r oi n

refers to agents that | netlca onsi ve.
short - adt i rdpregjeving aan@mnﬁwm éue@cyv;oaﬂkw g@ppmncluciquy Wiy elexample, t he

agents ceas 006 WO
2004/ 037750 M MR E 3y A5 ek P &bl iR Boishod e O o
Is set fortlikein the Summary of the Invention, certain agents or
conpositions na Iy r.ed |isted herein
for radicals, ﬁ‘lggf ‘?‘ géﬁ'é‘)c%%o&ﬁs'g(ﬁb@alkye rs%%g{é? %gbgﬁglﬁl y; they do

- not excl uc{élg-%hwlozdlejl(meﬂ)aﬂqm-tJMemm (&b@g)cwmhhkglsanm(&hﬁ:@alkiﬁfarmd ranges for
the radical s.an substituents. A preferred agent that can be incorporated

ﬁg cfﬁﬁ%%qda(bl

into t P¥hs of the invention. and that can be adni ni stered

according to tha"haeérh@ﬂadmftﬁzhﬁwbmmhmmwﬁo@amm@cMMtcrsf ormula (1) as
descri bed a ove \{\{?erej n the sum uaunber of, carb natons in R R2,

R3, and R~ ffingentign jsqnteq dl%fnél P EACEPIGIRIFIUIeE{HaSISISRISES: ¢ he nunber

of carbon %h&[fﬁmieﬂs 4Rd rdRdreRenrichsd Bi&e bf RBteStdrébishaer. Pﬂ&fsedip?éfﬂf Yhe R' i's

sel ected fromthe group consisting of (Qg&al kyl % ) al ken and
(Q-Cal ky ny linvepHomygslesratbed and daimeds SnchpBass %racwwf@méef P%‘HP?‘JIH he group

consi stjisng i as%l%lﬁ@m%)e%%gﬁfs'%ﬁh nof PR, mitebs ARRwY] . I n anot her nore

preferred enbodinent, Rl is selected fromthe group consisting of
The term “hypnotic agent” refers generally to a compound that promotes Sleep.

As used in pharmacology, the term “hypnotic agents™ describe agents used to induce or
maintain anesthesia, sedation, or sleep.
The term “anesthesia” as used herein refers to a loss of sensation or awareness
20  resulting from pharmacologic depression of nerve function.
The term “sedation” is defined herein as the calming of mental excitement or
abatement of physiological function by administration of a drug.
The term "éffective amount" refers to that amount which is sufficient to induce or
maintain anesthesia or sedation when administered to a mammal. The effective amount
25  will vary depending on the subject and the manner of administration, and may be
" determined routinely by one of ordinary skill in the art.
The term “analgesic” refers to a compound that relieves pain by altering
- perception of nocicepiive stimuli without producing significant anesthesia or loss of
consciousness,
30 The term “opioid” refers to synthetic narcotics that have opiate-like activities
(e.g., analgesia), but are not derived from opium.
The term “short-acting” as used herein refers to agents that are _
pharmacokinetically responsive. When short-acting agents are administered by infusion,

- the effects of the agents cease premptly upon termination of the infusion.




(CZ-CA)al kyl, (C2~C4)al kenyl, and (C2-C4)al kynyl. In another nore preferred
enbodi nent, R is selected fromthe group consisting of ( K006,

cycl opropyl, and cyclobutyl. 20 Even nore preferably, Rl is (Cz-C4)al kyl .
-Most prefer abI is ethyl or propyl. Preferably, is selected fromthe
~ group cong’PSZP?‘%ﬁT’é? (Cl-c4)al kyl, (C2-c4)al kenyl an%FW“‘@@?’&F'kynyl In

an alternative preferred embodi ment,” Wand Wtogether with the nitrogen

atom 25 to Whl hey a ttac dforma i.di.n n

preferably, Wis P’f&ﬁ %& i& {pfton g @Fé?vgﬂ “3}“559‘?? Itteeyét afrg?)fng?he group
ConfSi st ijlng mg%r(cﬁh (@ﬁ)n@agt}ﬂts or céﬁﬁe@ﬁt@h}&@?my Efefmd Sﬁazfﬁséhl)napm%m? aneeh
preferably, I S |, 30 Preferably, R4 15 selecte romthe
group consﬂéﬁ“?%“’d‘? ‘@ Wems pReIaRges ATl PStraH?fHO"(lbéﬁ ynyI. Mbr e

preferably, e:Bhﬂe bﬁm( &afms&lw)aaﬁam other valuds RitBheRefifd r&EROb: &em&mcaﬁ and's
(C2-C4)al kyl ; and are each independently (Cl-C4)alkyl; and R4 is

(Cl -M)aikyﬁubst%ensﬁn y 2006 WD 2004/ 037750 PCTI US2003/ 002227 6 A preferred

sub- group of Cowgfé?éﬁ%d n“h@ltcah'ﬁe‘ﬁ’{&bﬁylara@dlht%tﬁe% C4ti@sloy the ii2nadid  are
each independently (Cl - . Wis (O - ; and the sum of the

" nunber of canddbat can lemesimtmstpzed a@ordlwtoahmnﬂhogsa)ﬁgesnweﬁmlsap@nnﬂzmdw thin
this sub-gr HH la Q{&%@@e}i abovel whebil ¥e 8 R Rimbe: Cal%EﬁjF s %il gach 5

independent %/ seI om the group consisting o ‘and
propyl ; andR} ket Rsuangesfironhitoridmber of carbon atoms in R, W R and R4

ranges g om 8 {qddp Babil il B oRREHEREUr MAISRAGh RL e, gURpK: Lhe nunber

of carbon atons ‘are corrpoun Re T nvention are
conpounds ofangeeifimand &to(12) in which R, R3, and R4 represent the val ues

shown in Tabl e IPre crlagfg\r’; R'li(é) sell-gclgédefrc;m %?&%@gns%ﬁng%f &— ﬁ)ék}d,l Et Bt Bt Pr
' - (Cap-Cealkenyl, and (Co—Cg)alkynyl.
In another preferred embodiment, R' is selected from the group consisting of
15 (Cs-Cgeycloalkyl, phenyl, and benzyl.,
| Tn another more preferred embodiment, R' is selected from the group consisting of
| (Co—Cylalkyl, (Co-Cyalkenyl, and (Co-Cylalkynyl.

In another more preferred embodiment, R' is selected from the group consisting of

(Co~Cy)alkyl, cyclopropyl, and cyclobutyl.
- 20 Even more preferably, R!is (Co—Cpalkyl.
Most preferably, R' is ethyl or propyl. _
Preferably, R? is selected from the group consisting of (C—Cy)alkyl,
"(Ca-Cyalkenyl, and (C5-Cy)alkynyl.
In an alternative preferred embodiment, R and R? together with the nitrogen atom
25  to which they are attached form a piperidinyl ring.
More preferably, R?is {(C~Cylalkyl.
Preferably, R? is selected from the group consisting of (C 1~Cy)alkyl,
(Co-Cyalkenyl, and (Cy-Cy)alkynyl.
More preferably, R}is (C1—Cy)alkyl. |
30 ~ Preferably, R* is selected from the group consisting of (C—Ca)alkyl,
(C-Coalkenyl, and (C-Ca)atkynyl.
More preferably, R4. is (C~Cy)alkyl.
In a preferred embodiment, R'is (Co—Cglalkyl; R? and R® are each independently
(Ci—Ca)alkyl; and R* is (C1—Cyalkyl.




2 Bt Bt Et Et 3 Et Et Bt iPr 4 Pr Et Et Pr 5 Et Pr Pr Et 6 Et Pr Pr Pr
/Bt me Bt Pr 8 Et Bt Pr & 9 E Et Pr Pr 10 Pr Me nme Prasjfy RosEt Pr Pr
12 Pr Pr Pr Pr 13 Pr Me Et Pr 14 Pr Et Pr Et Particularly preferred are
conmpounds_jn which R is ethyl or propyl, Wand each ethyl, and R4 is
propyl . éghﬁ%’ﬁlﬂ‘gﬁ“ is nost particul grl y preferred. f@TéF@?’%nﬁynt hetic
Procedures Tile internedi ates and conpounds of this invention can be

prepared from readi avai l abl e starting material s usi known synthetic
procedures. For E&%fjﬁ%?des,“g’tgﬁ@f’ of GorgRRasiS mﬁ’éhlﬁfa%p‘él(%?ﬁ’e‘g%[kg'u&ﬁ[}%d
general |y bélagsdaci@ddépsnddnay (Qeepnilhea’ isCi-ts)alifK A0W R Sumlof théinhinb&est
appreci ated that whereg typi,cal qr preferredlgrocess conditions (i.e., 25

July 2006 c¢ragoms gy780 Boenddsraess bop 219 reaction tenperatures,

tinmes, nole ratiyGsidhisEReAP RefedBiEN &hleE'ﬁx%gﬂE RS RS R a Bcldi ven,

ot her process conditions can al so bé used unless” otherw se stated. Optinmum
reactiof  duienendesivseieeiyd framyhegrow eansistingrafimethyhethybaed nivpsl: #d Byl vent
used, DUl Shflor G0 RMbL R SarbAlaroRe et 81 TNGE RYarBErS 8 1b B Pllidle arl DY
routi ne optimzation procedures. Additionally, Jas w || be apparent to

t hose ski | Ipeederfed velyes far the semof themumber of canbon goms ag S9i@apdlhay be necessary
to prevent certgj ' | fro ' | eacti ons.
“The'choi ce ot arieareARnbARR ofthelhihuoh A USSR A7 AL bt R30S
group as WRR’amdRfircmbdent thomalidsisboen indfableridtlest i on and deprotection are
wel |l known in the art. For exanple, nunerous protecting groups, and their
introdd@ti on and renmoval, are 10 des{ibledd in T. W Geene and G M Wits,

199, - and | CReMeRRES] ci Lol herpin. | Rl R e
1 Et Bt Et Pr
2 Et Bt Et Et
3 Et Bt Et iPr
4 Pr Et B Pr
5 Et - Pr Pr Et
6 Et Pr Pr Pr
7 ‘Bt Me Et Pr
8 Et Et Pr Bt
9 Et Bt Pr Pr
10 Pr Me Me Pr
11 Pr Bt Pr Pr
12 Pr Pr Pr Pr
13 Pr Me Et Pr
14 Pr Et Pr Et

Particularly preferred are compounds in which R' is ethyl or propyl, R* and R’
each ethyl, and R* is propyl. Compound 1 is most particularly preferred.

15  General Synthetic Procedures

The intermediates and compounds of this invention can be prepared from readily
available starting materials using known synthetic procedures. For example, the
compounds can be prepared as cutlined generally below and further described in the

Examples. It will be appreciated that where typical or preferred process conditions (i.e.,




The present synthetic nmethods nmake use of novel internediates of formula
(U, ‘'specifically (M or (11b): OHOH - Rl Z-Rl1 R4 Ho O2s5B4iyfbo8 (I11a)
(11b) 15 In a first nmethod of synthesis, conpounds of formul a (I) are

prepared b ating a conpound of forrrula(lla) WI isite
conmpound O@BV%U‘{Q X- CH2Q=O) NR~R3, 7Wnere| n Xis a sul F@gﬁg&“f g%\?l ng group

(e.g. chloro, brono, tosyl, or nmesyl.) In a second nethod of synthesis,
conpounds of [, LeQMIS &) acghan de
conpounds o¥ea%no°Prru %réghxj&’gﬁﬁ %}%ﬁb%ﬁg& EshSOl %gs fc) nmpound )of gor mul a
(111): R2 6khdr focebddRndiflofy-deh als@bRused bide$ cﬁEchub ytaEOO@PtIME)HZQKMSMOS??SO
PCT[ US2003/ 00 which is.reduced. to forma
exenpl i fied® ‘?“ﬁﬁ'@?% Lty b the garticilay reperants or %;%%ggu?%{f%uf’{uﬁﬁg&{ﬁ?ﬂ dAI%:t i on
pr oceeds bybﬁddtét@nrﬁ:tibp oh@ﬁ@lﬂdddmthemt\ﬂjllrmiunbhQUmhymlmmyd:edmfesf ormula (I11) is
first acetyl ated ere on with h The internedi ate of
formul a ¢Ho) usett ‘P 'Fﬁ% aéﬁ’ggé“pﬂpﬁr@’éﬁwbé’%‘?%h%de‘ﬂg?eaﬂt FPIRE ggcomrerm ally
avai | abl e shtebliftderbRfsMidyde ety ©Fe8BhiTottAil fghct ol grinpofiah updaguer es.
For exanple, the internedi ate can be prepared as shown in !f, t}u A Schene
AO OH OH pg,d@qredwacuons The choice of a suitable protecting group for a parﬁcu ar function
| group as well as suitable conditions for protection and deprotection are well known in the
art, For example, numerous protecting groups, and their introduction and removal, are
10 described in T. W. Greene and G. M. Wuts, Protecting Groups in Organic Synthesis,
Third Edition, Wiley, New York, 1999, and references cited therein.
The present synthetic methods make use of novel intermediates of formula (1D,

specifically (Jla) or (Ib):
‘ OH OH 1
o-g! O-R
S
o) O
(Ta) (ib)

15 In a first method of synthesis, compounds of formula (J) are prepared by alkylating a
compound of formula (Ila) with the requisite compound of formula X-CHZC(=O)NR2R3,
wherein X is a suitable leaving group (e.g. chloro, bromo, tosyl, or mesyl.)

In a second method of synthesis, compounds of formula (IIb) are alkylated with

the requisite acetamide compounds of formula X-CH,C(=0)NR’R? to produce a
20 compound of formula (ITI):

RE

|
Oj,N—Ha
o)

o-p!

Ot

HO




HR-XOR0O OHOHOROR R--HOH HOHOOW 00 M(Rb) 10 As
illustrated above, catechol is coupled with a conmpound of fxrrm 2008 X
where X is a |eaving group, to formthe ether (Mwhich is reacted with
-glyoxylic. acid to produce conpound (V). Subsequent reaction of (V) with
an excesVOMPE™Y| cohol RAOH provides the intermedPATFSEPGIFul a (11b).
The internediate (11b) can be al kyl 8ted as described above to produce a
conmpound of ,for.mul.a 15 The | nternedi at.e \Qf be

o epar od,  PoRESed o tort § odffe bl Rt hT AR prp MR BUNRRISR, 1, )
i || ustr at edBj and30H8nEuBful method opitedudion phocpais by @ 2yo-stop taaviionds whisthyhe®006 WO
2004/ 03775 CT/ US2003/ 2 9 Phar eutical sitions The conpounds
of formul agﬁ"g‘?:’% °§J§W§P%éﬁ%&t aﬁ?”%ﬁﬂ:ﬁf&?@ﬂ?ﬂf@%m %505%5?1 ons and

adm ni st ered t OTk: ifRAREIAESF (95ila ([F) @bedds terbave pradedwe isprépangfrqat i ent, in
a variety of forms adagted to the, chosen route of adgin&strg%%on, i.e.,
oral ly dr pRrescEHypyajlablp staring materiais g6 Leageniy v FORTRRAPDA! PIORTREF or

subcut aneogs: dxaMbRSihe HithedihBRabbOsE e RROMIESaRe e systenical |y

adm nistered, e.g., orally, in conbination with a pharmaceutically
acceptabl e vehicle such as an inert diluent or an edible carrier. They can
be enclosed in hard or soft shell gggdiakign capsul es, can be conpressed into
‘tablets, or can be incorporated ditectlTy with the food of the patients

diet. 10 For oral therapeutic adm nistration, the aﬁti ve conmpound can be
s

conbined with one opH nore excipientsgnd used in m of ingestible
t abl ets, buccal tai;et@H tReebes, capsulesr!elixits,|lsuspensions, syrups,

waf ers, and the Ii Such cogposi ti and prep s should contain at
|l east 0. 1 % of acti¥e conpound. The centage of the conpositions and
preparations can, of course, be varied and can conveniently be between
OH OH
o—R' o—~R'
R——OH
___—>.
HO oH HO O-ge
0
) . (Ib)
10 As illustrated above, catechol is coupled with a compound of formula RYX, where

X is a leaving group, to form the ether (IV) which is reacted with glyoxylic acid to
produce compomnd (V). Subsequent reaction of (V) with an excess of the alcohol R*OH
- provides the intermediate of formula (IIb). The intermediate (ITb) can be alkylated as
described above to produce a compound of formula (11I).
15 _The intermediate of formula (Ia) can be prepared, for example, as described in
Example 1 sub-part (1) and also as illustrated in Scheme B in Example 1 sub-part (2)

below.




15 about 2 to about 60% of the weight of a given unit dosage form The
anount of active conpound in such therapeutically useful compesidosons is
such that an effective dosage level will be obtained. The tablets,
troches, pills, capsules, and the |ike can also contain the follow ng:

bi nder s sW&EXR0BHIIERN t r agacant h, acaci a, corn starch oPCHES2MI/2228xci pi ents
such as 20 dical ci um phosphate; a di%integrating agent such as corn starch,
potato starch, al g| nic acid and the like; a lubricant such as nmagnesium
St ear at e; Sl i@gent such as sucrose, fructose., |actose or

aspartane or a f avor| g6 1Yol o) ofi HE@ngr een, or
cherry flavori ntjﬂhc?ﬁﬁ %e&g%l%‘%a}m%g%nﬁjﬁéuun? Iéd(}asrsa’gag%n%f.%lﬁlm |C(s)wg capl)lsul e, it
can cont ai ngndiadmémkiéred @ hanmataahiost] sichhs artmumﬂ@vehmyqaepatlantl inmﬂadet(iar rier,

such as a vegetable 2 or a e e coI ty

materials cH¥ioHE aﬂ?@%@ﬁt?he %‘0%385? Bf)sla&é?’x’%gm& raugé)r &88 %ﬁu?hg physi cal
form of g hein&@dehﬁhsymrbmﬁkaﬁxagmpﬁmmsusamiemstramee, tabl ets, p| lls, or
capsul es can be coat ed wi th gel at shel.| ac .or, sugar the like. A
syrup or elixiriiggdh %Rf?ﬁe’é‘icﬁmﬁjﬂ‘é“ 8?‘?%53’8@%]} ?ff’mg’ﬁi‘ff s%go?r ¥dtt ose as a
sweet eni ng @@fMation Wth Q}Sharﬁiﬁé%uﬁée@ﬁr)ébé@%lbeﬁbﬁwﬁ%uwﬂ&ﬁﬁn&@ﬁdlmaa orandye and
flavoring such as cherry or orange 30 fla course agymaterl al used

in prepari rifitdegartesn ffheno%aa@e e#‘%?%’?ﬁé‘h'@?&‘li gr %’@t Shﬁ‘hé“tlw&&éﬂ?ﬂl Pl y®accept abl e
and subst a”édnfdrésh’edriﬁdat&b% Gr &b Ho HecoRSTRAE Sird vt 81 foddof t@e:iphﬁem@ dictt he

active conpourid can be 1 ncorporated 1 nto sustained-rel ease ar ations and
"devi cesl0 25Fggral M@UQMW%MUWE@W@GEQQWn%m%G Ye agents
descr i bed harelDoifl s LUPLERI te R LA ASHIBRAERE AiolscBbchog OTPOST 1 ons
which are surtabl I ntravenous a nistration. The present active
agents ar ecapsilest q:lmeds ;susmamnﬁbsseurlsnwefaﬁemd tiehiks, St compopifioesisds
adm ni stratjon .the r i | RrdfdsoMSndredi @ usi ng
one or mor PR B %h?)rghﬁs%%l a?lca%t)()plq‘:gu%‘ %anﬁpghg&r Ofhe & emursifier. Some
ei mul si fi era:nq:oemvmsrandpmlpgtam@lsmmd oﬁmmbamdﬂmdwah@m{en@eﬂhbweéween
I ndivid for C i ngl d . ents such
e st bl AP DY i et B Big PG g8 Vuid i ORI |
sol ubi | i zera:mp'Bhﬁd mstcEHmérapaudcﬂlymﬁfuhioaqnoslpbusomaiCh jhacmféncn\ffad%a@ser vative,
such as I en}igF a‘r%l |%1et etraacetic acid (EDTA) or sodium netabisulfite,
to name onI wi de range of water-inmm scible solvents can be
used in the conprgitibleds) sroctes tilds, capsalsg mhd thavikatdnaiso chiteinkbe Btlowingi sci bl e
1L

o e R S b S8 Bl o S ) e

20  dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid

and the like; a lubricant such as magnesium stearate; and a sweetening agent such as
. sucrose, fructose, lactose or aspartame or a flavoring agent such as peppermint, oil of
wintergreen, or cherry flavoring can be added. When the unit dosage form is a capsule, it
can contain, in addition to materials of the above type, a liquid carrier, such as a vegetable
25  oil or a polyethylene glycol. Various other materials can be present as coatings or to
otherwise modify the physical form of the solid unit dosage form. For instance, tablets,
pills, or capsules can be coated with gelatin, wax, shellac or sugar and the like. A syrup
or elixir can contain the active compound, sucrose or fructose as a sweetening agent,
methyl and propylparabens as preservatives, a dye and flavoring such as cherry or orange
30  flavor. Of course, any material used in preparing any unit dosage form should be
pharmaceutically acceptable and substantially non-toxic in the amounts employed. In
addition, the active compound can be incorporated into sustained-release preparations and

devices.




Alternatively, the water-imm scible, solvent is an ester of a nmedi um or
| ong-chain fatty acid, for exanple, a nono-, di-, or trlglgg:ﬁldygtg)é an
ester of a conbination of a medium 15 and | ong-chain fatty acid, is a
-chemni cal I‘¥ nodi fied or manufactured material such as ethyl ol eate, :

i sopr opyWOBMH#eZ0e i sopropyl palmirate, a glycerol PSIUSHMERIoxyl , or
hydr ogenat ed castor oil. The wat er - thmi sci bl e sol vent can al so be a marine

oil, for exanple cod livyer  or  ,another fish: derlv f f L1 bl e sol vents
al so i ncl ude fré‘étlved’ﬁ%ﬁt%%esc%tfefi&emfrbﬂm B lrarﬁgf“? %ﬁé‘f‘%caucggonut oi | or

modi fied seymphRamnOivhich 3R sﬁnﬂﬂ@m@m&m@mjﬂm@uﬁoﬁpTﬁ@pqasansanamagms| sifier.
Suitable enulsifiers include nt hgt iI.c non-ionic emylsifie ?i for exLple

et hoxyl at eéreéﬁlﬁ'é‘feylﬁfﬂ“‘?é%’cﬂe‘?’%ma IRV RS BYREAR: 9’8)?% Jf ene bl ock

co- pol yner i’ypl@ngi fRRABRAG atgjc@!@s m&4 fsing e ok aiokeywa@;qumsd% mpm i pi ds,
such as egdg and soya ghosp olipids, and nodified or artificially

mani pul At e@nqmdgtpmemu ifigs , Sqmag craylaifiers @B pRHhETI SPH3aniIR they act i onati on
25 and/or ghrgimt ﬁﬂfm %rﬁ{lla%ﬁ%tc'dﬁ B2 1uliB 8AER mdr@ Ra ddfondS@shpoith@sabiol i pi ds

- are alternatlvey ternme sphati des. Preferred erruIS|f|ers are egg
‘phosphol i paﬁsalahﬂ#rssb)ylaﬂtypmsfmb&%@fi @IfsaCICEggaCWﬂf RHpandsphbiliegss-dEhear e
principall P&ﬁ] ghosphat i dyl et hanol am ne.
Leci t hin, #&%ﬁﬂ?@%@vgggp [ egﬁgédngﬁ%%g rg%vgflspg}]ol i ne, and which can be
derived fr aﬂwbggilth&emcwb@e(ﬁBTAl) sr mdnnm:@ptabmiﬁt@ntowams}@alyade‘énul sifier.

The . phqp maceut i ﬁ%debl%n A aé&'rﬁ:gﬁ%;'blﬂcﬁ‘?en LGh p@&‘seamﬁe l:&@daﬂmﬁggmé whi ch

can ernati vel co-enulsitrers nionic stabilizers
i ncl ude pbfes@hmeﬂwneﬂhamte&mgblmmnmnb@lamgenbb@lﬂyfwh?sﬁln@ﬂfe gl ycol,

( PEG PE) and hat i er oI S eC| which is

di myristol p ‘]"‘ay‘f%tgg Elqn§1a§( %?8%}?35%@{)

PCT][ U82003M@£13t2x7e133,1he v(rdﬂ!ﬁﬁihusoﬁﬁd sﬁlwajﬂﬁlanem‘amflaeﬁedaﬁn oslofigithast fabty | i zer s

i ncl ude ol ei C|da tssdlum lic acid

bnd thei 1 FESREPRRBlsambRo Bkt ARt o Sl s LSRR PRI 1

ol eyl ank neancﬁrdﬂgﬁﬁdm fabdy @i, d¥'is adle’ffﬁédllwnajanf&ﬁ@t hﬂﬂfﬁtﬁﬁﬂ&@&l&tﬂﬂyﬂ shethal est er ol

~ (DC-Chol ). The pharnaceuti cal a&){ﬁgns o L nvent i OQ can be nade
i sotonic V\F"thﬂl OIﬁt%b%PWYItqqﬂlﬁt%?zéﬁ"ﬁfﬂpﬁ RayRIYE a2 &%‘frepofl BRYePty nodifier.

dycerol ig dlﬁgnatfe& esupRill Yhe %@ﬂnﬁﬁus@lblefﬁﬂlvﬁﬂlttcyn ﬁl@cﬂbéamarme%ﬂ, €rnat i ve
tonicity rmdl fying agents include xylitol manni t ol gid sorhit The

phar maceut FRARPIR ARIBET 1 AGoRFR- 4%?4:%& | Spitele selreptelsa iacly cHoratea

pgys' f' SQL%% IR eREHHIE AHracRbhatdd3ESHRE biY of Modilled do3besh &1.0- 8. 5 The pH can be
a jUS ed: by t

Thc compositions can also comprise an emulsifier. Suitable emulsifiers include
synthetic non-ionic emulsifiers, for exa{mple ethoxylated ethers and esters and
polyoxypropylene-polyoxyethylene block co-polymers, and phospholipids. Both
naturally-occurring phospholipids, such as egg and soya phospholipids, and modified or
artificially manipulated phospholipids, for example prepared by physical fractionation

25  and/or chromatography, or mixtures thereof can be used. Phospholipids are alternatively
termed phosphatides. Preferred emulsifiers are egg phosphclipids and soya
.phospholipids. Egg yolk phospholipids are principally composed of phosphatidylcholine
and phosphatidylethanolamine. Lecithin, which is classified as a phosphatidylchaline,
and which can be derived from egg yolk or soybeans, is another commonly used

30 emulsifier.

 The pharmaceutical formulations can also include stabilizing agents, which can
alternatively be considered as co-emulsifiers. Anionic stabilizers include
phosphatidylethanolamines, conjugated with polyethylene glycol, (PEG-PE) and
phosphatidylglycerols, a specific example of which is dimyzistolphosphatidylgylcerol




10 addition of base, for exanple NaOH or NaHCO3, or in sone cases acid,
such-as HO . Pharmaceutically safe oil-water enulsions comgriug n@sa
~vegetable oil, a phosphatide emulsifier, typically egg lecithin or soybean
“lecithin, and a tonicity nodifier are provided comercially for parenteral
nUtI’ItIOI’lWOFWfWg)Z%)ITm e, under the tradenanes Li posyﬁ&TTfZ@X{[ﬁ”E"posyno T
(Abbott Laboratories, Nort h Chi cago11 IQ and Intralipie 15 (Freseni us Kabi

AB, Uppsal d The rihed herein can. pe forml at W th
these or ottR %dF%‘PZH ?&’@ﬁ S1 "dgﬁlf\}ﬁ]amcfa&?mé r%rfléﬁp

i nj ections cﬁohdld&fdcuéﬂlﬂe&{y@lﬁolﬁﬁaﬂﬁh@th@ﬁ r@@édﬂ% sdts caapotisidofuck e i nvention
can al so be forrrul ated in a t;i%q@;cerlde conprising esters of at |east one

medi um chaisteatytamyagandeievéasaive. pad 3NN -Pref erabl y the tri glyceride 20

conprises &gy 1ﬁfun@éth@aefﬁrb@ln@ylﬁé&bl‘eyteﬁp(Eb-c]ib!)9' ycerides suitable for
formul ati ng a conpound the 1nvention are prOV|ded under the t radenane

M gl yol @ by mna‘bgphmmww@moewnm@rﬁhew#ﬁman) e mase IloRiFgY i Nfi gl yol @
810 or 812 bQ&J?@)ErWie' ﬁcorécgatﬂ:)n/ df %Qﬁlta’ﬁle(t&ﬁé Q%M&ﬁélj ‘tﬁ}%ﬁﬁ 15”1§§'r§tp ﬁqufeﬁﬂ

formulation o he present agents. 1nject l e 16 bel ow shows
a fornul at iused dsndbnicityrmodife. y“d»ﬂemai@mglph@t inddifyingagepie igde itk f i er ., DVPG as

‘an anionic st aﬁjﬂl I A&" ﬂgp?‘h Hﬁﬁﬁg 88 0‘5%%35‘1%9% G ett?b;/&ﬂ?r'f]éﬂn‘ﬁfated't@bt‘!‘gﬂ ch

Nfiglyol @ 'S’ use ase e agents descri bed
herein can phmcﬁloyoallya:temmhl@Hatypgdl;&hyﬂldmngepﬂﬁﬁﬁa’EMH mlbe@dmpto@br fhens of

pr opani e art n ntion can
be for |ata5§8?1ho aﬁ& ereégm?lﬁgf 98‘18"63{53‘3%@ rm .%Ee du“lf#gﬁgﬁtr??l ength 30
fatty acid, as Qhﬁﬁﬂﬁﬁlﬁﬁhﬁymafdoﬁewa%teﬁmlsxdﬂ@coxﬂpr?s]:(ﬂg,zeﬁ@eta'rﬂemﬂ kermore, the

8?”8?333?0w Rb ettt by o el B BB RV BRI Spify FAERRS, | O
Nos. 4, 056,a@g§0wd&%&r&i&1ﬂlﬁﬂbﬂ?ﬁe&&& ,BéGion| for yﬁmp@djﬁhdbeﬂleaiaﬂmamh ve, the
Y oy pr OB arbeseRs B Aok b FaRkpRerbResso figiebd 58590 S006

WO 20041’5037(12‘1%%%@%5552@0@{,&%2@@&8) Tﬁ&hééntﬁeﬁkﬁfbe& Hértialohebd PEmub®@E | ons for

use in the present invention can be found in Rem ngton's, Phar euti cal
Sci ences, wﬂ@htfse B Piher sigilareit ety eoplsions,de ST | fOfPAamH%tlﬁ mJ“éFHO“rE?ﬁg%)
Conpounds 3g6 ;emggg[o%sent i nvention are potent hypnotic agents
which 5 are tabollz d rapidly in vivo to an inactive and wel|-tolerated
carboxyl i ¢ aci dA avswawest @ftfh;e inyRating pan Afsoe deramiated i8 apgiglyesgdn COMPEESpr esent

conpounds %@LIS i Lt 198Co¥ medium chain length (Cg-Cy2) fatty acid, Preferably the trighyceride
. 20 comprises anesterof a Cg—Cm fatty acid, Triglycerides suitable for formulating a ‘
compound of the invention are provided under the tradename Miglyol® by Condea
Chemie GmbH (Witten, Germany.). For example, Miglyol® 810 or 812 (caprylic |
(Cyo)fcapric (Cg) glyceride)are useful for formulation of the present agents. Injection 11
of Example 16 below shows a formulation including egg yolk phosphatides as the
25  emulsifier, DMPG as an anionic stabilizer, and glycerol as the tonicity modifier, in which
Miglyol® 810 is used as the oil phase.
| Additionally, the agents described herein can be formulated analogously to
pharmaceutical compositions of propanidid known to the art, For example, compounds of
the invention can be formulated in mixtures including an ester of a medium chain length
30 fatty acid, as discussed in U;S. Patent No. 4,711,902, Furthermore, the compounds
 described herein can be formulated analogously to compositions of propofol known to the
art as described, for example, in U.S. Patent Nos. 4,056,635, 4,452,817, and 4,798,846.
In yet another alternative, the present compounds can be formulated using a

solubilizer, for example, hydroxypropyl-B-cyclodextrin, to form an inclusion complex.




nore of the follow ng beneficial properties as conpared with previous
agents: increased potency, shorter recover times, reduced Zamgy googscul ar
effects, lower toxicity, and higher therapeutic index, where therapeutic
.-index is defined as the ratio of maxinumtolerated 10 gU%se éo e,ffective
- dose. Th¥O2¥4idtnds of the present, invention can b& IR P8P he
~induction and/or maintenance of general anesthesia, for the initiation

and/ or mai ntenance gf consci.ous, .sedation wth tients spontaneously

br et hi ng, | and. SO B ARG CEPURIIRAP LS itk PERh e eh sy B RER o,

i ntubat ed, REGh@ROA'CPHAMacéaival $adnees, Mabé Butlishing SothpayaPidladélphif, P 18t i ve
agent required for use in the nethods of the invention wll vary wth the
route of ad#idP&Pration, the age and condition of the patient, and the

degree of anest tR&ipduik 28RFAId (0/fhd RENehiREbntiGshe Phteht HyPndtictaperd ®#highat the
di scretion of the “attendant physician or_ clinician. In gener al, the agents

can be ddniaw Beigpdigehmpidly fifroithin Bagtie auby e HAPHRGORTREY ¥idnest hesi a or
sedation, folbRIrEYmas LRk RUQ Eﬁ?dtb%éenl.&ls'gﬂﬁﬁ:r@cn%ﬁﬂbmﬁs efhibiebge dhat i s

sufficient to achieve and maintain t; vel of anesthesia or sedation
desired. Anerecfithe fallsiving benefisial prapettiss ssPPmpRiGH with PEioNg agpnispiCEA®dpr esent
i nvention : Bl Ly ARG ' g{%&m f RN

‘i nduction ﬁ%nﬁggg#%gﬂecg\%ah%’%%@nce (\?‘\n}atgﬁl%gfrﬁot ’.gjr%@se lative hypnotic
agent, (e. ghergreopoindex, whersdhdvipeuticindex is deflned as the rabig od m@izBuy ietestieshar bi t al
- sodium,or breyvital @ ium (met hoftexital sodium, or a benzodi azepi ne,
.such asmva uﬁ%o.e%@%yezig%hpl e, a suitable bolus dose of the present agent
for a human pat iTang, covapdunds ofjiecrbdent ibesntion tamderanifor te ifductinnadndior 0. 1 to

about 50 mll.igrans/kil ogram.,(no/ ..preferably . bout 20 ~
ng/ kg. The ':P?ﬂ‘tg{‘an?ﬁo Lotail iaBﬁSt\gﬁs% %?glhﬁi“é‘gﬂf’i} (ggri %mﬁﬁg&%%gfg%ngcgo rom about 5
t o about 5Gedktizh OvithParsiey spbhtagoasly bicmiing, dnf foythgihduwting anddorah@ntaidnge about
10 to about .200Q /kg/l.njia. The conmpound f the invention can al so be
adm ni st er éﬁ5?‘%“9‘8%15f'ﬁ'ﬁiﬂ%egﬁn?ﬂ];?ﬂcaﬁ]gtwﬁ'étﬂ#‘igﬁﬁﬂtéuti c agents, such as, for
exanpl ej5 ot her gmdaibue oAV freadeqniifd faiss Bakd methodsefthe iaventpn oi d such

as the [t-opjioid agonist rernifentanil, fentanyl.. sulfentan;j!l r 25 July
2006 WO 200H/% peopa S sdmEsion, i ass preoictioR 5’11, él%PatB& &'f‘%%f"c agents,

such as at rRgme bEMeRES @ls@ialbn RAMEH SIH WIlNHR Rty af tAEdifdreliongifyhe t he
conpositions of the invention can optionally further conprise another

‘therapeuti cattgidant phypigien escligipiad. 3 sedative hypnotic Agent, anal gesic, or
paral ytic agent I, general, the agents can be administered as an initial bolus dose to produce

20  anesthesia or sedation, followed by a continuous infusion of agent at a rate that is
sufficient to achieve and maintain the level of anesthesia or sedation desired.
Alternatively, a continuous infusion of an agent of the present invention can be used to
maintain anesthesia or sedation following induction or induction and maintenance with
another sedative hypnotic agent, {e.g. propofol, a barbiturate, such as nembutal®

25  (pentobarbital sodium) or brevital® sodium (methohexital sodium), or a benzodiazepine,
such as valiom®).

For example, a suitable bolus dose of the present agent for a human patient will
typically be in the range of from about 0.1 to about 50 milligrams/kilogram (mg/kg),
preferably about 0.5 to about 20 mg/kg. The rate of infusion will typically be in the range

30 from about 5 to about 5000 micrograms/kilogram/minute (pg/kg/min), preferably about
10 to about 2000 pg/kg/min. '

' The compounds of the invention can also be administered in combination with
other therapeutic agents, such as, for example, other sedative hypnotic agents, analgesics

(e.g. an opioid such as the p-opioid agonist remifentanil, fentanyl, sulfentanil, or




- formulatio

Simlarly, the therapeutic nmethods of the invention can also optionally
conprise 5 adm nistering another therapeutic agent (e.g. a 23cR&f2006
hypnoti c agent, anal gesic, or paralytic agent) to the nmanmal. The ability

of an agent to function as an anesthetic or a sedative_cap be determ ned

usi ng ass¥PSHEkre known in the grt (for exanple sBEVUPBBMBAZEnt  Nurber
5,908,869, or R Janes and J. Gen,”J. Med Chem, 23, 1350 (1980)) or
using the assay described in 10 Test A below. Test A .Methods Fornul ation

15 Test cordiaigY; orpamplyticagets Sue B3PI RBRsSIHE ST RAECHARIIRIEA P on as wel |

as the Comﬁoiﬁm%gﬁrﬂaﬂigaﬂﬁo@ro@ﬂmh&ﬁnd@n VRt A Rk £ebrhypRisé Aotk Y0
crenmophor EL/90% W%q?_/o dextrose in distilled water;) (2) 10% Li posyn@
11 (I nt r aviberepesiticagent-fasiesamaple. 2 edaivahpoogc egah angeesit 91 B ¥ean oi |,

1.2 pﬂﬁﬁl 1 ; i tt
Labo?ate g?i es, %ﬁdﬁ?l}]cqﬁ ?I?cmc Eéthgdgﬂéﬁﬁ{n?%m% ﬁjmé%%dl %Jri\{ts) ( Oc)gmglrtw()gl') (as 20

cago, IL- ‘
descri bell i anEnisteningenoibipr tgpmppwﬁp iageny (1. ganr8edptive bbpije agenk aggeeicqiTy cer i de) .
Typi cal |y, ' ve was used for bolus dosing and
AR Gnd b0

) usi on dosing. Conpounds of the invention
and proparddi d Vigheebibigniflae sgentth fasciibesis ri iesthétic orBsednbive cantbeistepainedy,

Propofol formul ated.in soybean .oil. ..so NP bl 'l | mul si on
‘was obt ai ned I AR, enoévélamma}drﬁfcﬁé’% %nnl?I g f%)@gz%?%%@bg?ﬁ?dﬁf%? ’r%ti on
(rats) RatsR(Jamsd sndiTeGen,IpMed Wheiia @8 1350 (EI86)) ok asiegithe nssay pescledin r est r ai ner
and injr(ict,?d élbe?r 2 mL/ kg over approximately 3 seconds) with the conpound
i nt etbst 1F 2 "9 tail vein. The time to onset of anesthesia (defined as
a loss of righting reflex), 30 duration of anesthesia (i.e. duration of
| oss of righting reflex) and behavioral recovery (i.e. duration of ataxia,
sedation and/or |ethargy follow ng tt{&% urn of the righting reflex) was
recorded. Dye@bsion of anesthesia was neasured by placing the rats on their
backs fol |l owng onset of anesthesia and the time until recovery of the
ri ghting refera%iafgs recorded using a stop clock. The depth of anesthesia

was assessed i Ntk 6dHdb Y. P Vrepresentative compoundsF thblthyen@608s W 2GR/ 037750
PCT/ US2003/ 002227 14
' comparison compound, propanidid, were formulated in (1) 10% cremophor EL/20%

D5W (5% dexirose in distilled water;) (2) 10% Liposyn® Il (Intravenous Fat Emulsion,
containing (per 100 mL}) 10 g soybean oil, 1.2 g egg phosphatides and 25 g glycerol),
available from Abbott Laboratories, North Chicago, IL; and (3) injections (10) or (11) (as

20  described in Example 16) with Miglyol® 810 (caprylic/capric glyceride). Typically,
formulation (1) above was used for bolus dosing and formulations (2) or (3) for infusion
dosing. Compounds of the invention and propanidid were synthesized as described in
Examples 1-15 below. Propofol formulated in soybean oil, sold as Diprivan® injectable
emulsion was obtained from AstraZeneca (Wilmington, DE).

25
Bolus administration (rats)

Rats {adult male Sprague-Dawley) were placed in a perspex restrainer and
injected (1 or 2 mL!kg over approximately 3 seconds) with the compound of interest via
 the tail vein. The time to onset of anesthesia (defined as a loss of righting reflex),

30  duration of anesthesia (i.e. duration of loss of righting reflex) and behavioral recovery
(i.e. duration of ataxia, sedation and/or lethargy following the retun of the righting
reflex) was recorded. Duration of anesthesia was measured by placing the rats on their
backs following onset of anesthesia and the time until recovery of the righting reflex was

recorded using a stop clock. The depth of anesthesia was assessed intermittently by




observing the magnitude of the withdrawal reflex to noxious pinch of the
hind paw. Behavioral recovery was assessed by visual obserastiyrosBol us
adm nistration (guinea pigs) 5 Adult mal e gui nea pigs were dosed by bol us
~administration (0. 1 - 0.25 nL volune) via an ear vein. Duration of |oss
~of rightiQ20ePI78% was neasured as described above fREAYSARUO0ZR(Ni strati on
by infayion (rats) 10 Rats (adult Sﬂﬁ'ague- Daw ey) were placed in a perspex
restrai ner and anesthesia induced by bolus injection via the tail vein (0.

15- 1 ml Jkg obwesvingp resgniviiet jregviddpninliellento nexipys BInclpe PHBPR B2 r om t he
earlier bo'ﬂéﬁa&&?ﬁ@%@@ﬁ ag%sggﬁ% Y6a13p85¢4a821 @ of approximately 2

m nut es duration). diately after bolus adm nistration, an infusion
(with a duration of typically 20, 180 or 300 m nutes), via the tail vein,

was conmmen 1 075- .kg/mn at a half of the bolus dose/rain). In
sonme experi ﬁguﬁtagvg'?%’gz?’ﬁ?gtu?naeg%‘#gf usion rate was nai ntai ned throughout,

whil e i 8§ ot her s Adtihenatesguinea pigs weodddsedll Edus adwddssstioy (@ b- &@d mlai n a _
i stent dept f t hesi a. fip ne i
Feenonset ORI v an BRSRH TR 08 SLASRnRYcdIR VA Bl sl A1 10

of anest hesbeve(for sats. dur ati on of |1 oss of righting reflex) and behavi oral
recovery (i.e.' 20 duration of ataxia, sedation or |ethargy follow ng
return-of the righting reflex) was recorded. Results Bolus adm nistration

(r?}s):_Thgmrd@{wngﬁ?@mrmg)l, fo_r _duraffi on ?f | oss of 25 righting i

reflex in rats resultin rom us injectjon of test .compoun repared in
for mul 40i on (1) Raraéada&‘%mﬁlﬁ-@aw?%w #WF‘%S?%&?F’&’?P?@“%%E%%&% e{‘) e. doses

of test CoRmRLWY MNisGRicBiROHS @ tAl VERAD. I5ASSLAE obérGhbioRnatay B esconds 2

m nutes was calculated.” FIG | _conpares the bolus dose tﬁ]‘b‘ﬁc{grrpounds of the

i nvent i on iahe Aefeiestipatsd fromihe carkierhoius SXRSIINERS SO PFOIPHHEFAG AU | ex with the
required d%?%oﬁ%na&e!f’fZ GRIRA duSRfdn S ARy a0 bBLS RAMRirstionBal iMfusion _
adm ni stratfon (gui'nea pitgs): The potency of conpound | was also tested in
gui nea pi gswith adhratiomef tspjeally 30 63308 minyies).dénibe il EBWPFALHIPCE Ui red to
produce <2 hidl ie oty ' [ h@Sh¥agital cul at ed
to be gsng/(gg?ygg%g%{{ g"?’z a&{a%f[}dfg& ggg dg%];ﬂi%%n%?ﬂﬁ%gﬁﬁ%%ani did. 25 July
2006 WO 200$ioBRAS@sRCINieised 6apuhomowhilesin others, the rate was modified as

necessary to maintain a consistent depth of anesthesia (as defined by moderate paw
withdrawal in response to noxious pinch). Following completion of the infusion, duration
of anesthesia (i.e. duration of loss of righting reflex) and behavioral recovery G.e.

20  duration of ataxia, sedation or lethargy following return of the righting reflex) was

recorded.

Results
Bolus administration (rats): The dose response curve for duration of loss of
25  righting reflex in rats resulting from bolus injection of test compounds prepared in '
formulation (1) was determined. To quantify anesthetic potency, the doses of test
compound which produced a mean loss of righting reflex of 2 minutes was calculated.
FIG. 1 compares the bolus dose of compounds of the invention in mg/kg producing
2 minutes of loss of righting reflex with the réquired dose.of the comparison compound,
30  propanidid.
Bolus administration (guinea pigs):; The potency of compound 1 was also tested in
guinea pigs by the analogous procedure. The dose of comiJound 1 required to produce 2
minutes of loss of righting reflex in guinea pigs was calculated to be 8 mg/kg, as

- compared with a dose of 13 mg/kg for propanidid.




Adm ni stration by infusion (rats): Recovery tinmes follow ng term nation of
adm nistration by infusion in rats were determ ned for conpgurgy 200snd for
the conparison conpounds propofol and propanidid. The duration of the |oss
of rightin reflex (in mnutes) following termnation of infusion is given

as a func¥PéW+8#uration of 5 infusion in Table 2 BETHSZOMBRY 2.
Duration of Loss of R ghting Refl ex¥n Mnutes Fol |l owi ng Term nation of

| nfusion 20 mnute | nf,us{)on 3. hour I nfusion 5 E} ur . I nfusian Propof ol
30.02. 9 47.85.3@@%—%&%&&&@@%%%3 lgying terpifaiahPhi d 1. 60. 2 10
FIG 2 showamifdialiof BERARIOY i fafiBferé Hetdhniibtdesr édbdotid Dehd foF e Nat i on of -
infusion of specified duration in rats, as the sumof the duration of the
| oss of ri GRAMPHiFOR epmRoEndspropAicland propanidid) dho dusgien efiee laehof BN

behavi or al t i i [ dnlbf duBion of

denonstr at é‘%&iﬁﬁhﬁmg )o@goﬁlg?gfnﬁh&t%d%e&fg%f%ﬁgﬁl% %&Prﬁggf%ie% ani mal nodel s,
conpounds dffusipein Fablerd bednw.t est ed are nore potent general anesthetics than
propani did, 15 and provide, significantly shorter total recovery rates

t han propofol, even after long (5 hour) infusions. I'n addition, the
duration of [Tabk 2ofDuratipniof hopsoéRighting Beflasvin MinuteeFetiowing Tanmisktiomefusi on for
the tested conmpound of the inventioninfesond ndependent of the duration of

‘i nfusi on wrthira—the—unce tﬁirﬁingteﬁjfugié)hc Eggﬁl'ohfﬁﬂl fﬁlh T :buﬁio“trrhﬁﬂsid.e i n
S0y Y

vitro stalpg-i-tyrof—reprepehnta; e hyent e
det er ni necl—%%o—o@s* i bed | n TelO2g? : EAk sanpl es 25
Rat and guw HPORR: "}1L\I\hn| el bl ooddEdin) es | obt al: l phy ¢ i . were

col | ect ed Bzt ai ner | ubes!€82ai ning sodi-#f-heparin. The sanples were
kept in ice and used the same day- of collection. Dog, nonkey and human

whol e 00 f . [Cj . i ingd on wet ice
o s 0°r RICTESBPAREA LAV HERTIRAMAL lfERAY Sty FRLARERIEE, POT0L
PCT[ US2003 sp@X2d Auidfion in rats, as the sum of the duration of the loss of righting reflex, as given

in Table 2, and the duration of behavioral recovery after the return of the righting reflux.

As demonstrated by the above data in the rat and guinea pig animal models,
‘compounds of the invention tested are more potent general anesthetics than propanidid,
15  and provide significantly shorter total recovery rates than propofol, even after long
(5 hour) infusions. In addition, the duration of loss of righting reflex following
termination of infusion for the tested compound of the invention was independent of the

duration of infusion within the uncertainty of the experimental results.

20 - The in vitro stability of representative compounds of the invention can be

determined as described in Test B.

TestB

Source of whole blood samples

25 Rat and guinea pig whole blood sarﬁples, obtained by cardiac puncture, were
collected in vacutainer tubes containing sodium heparin, The samples were kept in ice
and used the same day of collection. Dog, monkey and human whole blood, purchased
from commercial vendors, was maintained on wet ice and used the day following
collection.

30




Met abol i sm assay The test conpounds, propanidid and a representative
conpound of the invention, were spiked into 300 pL of a whd miyptmmed sanpl e
to a final concentration of 100 gM The proteins were inmediately
-precipitated with the addition of twice the volunme of ice 5 cold ethanol
~and vort OWMEAF® This constituted the zero tinme, pSCRUS2PHORHINtical 300
RL incubations, spiked whol e bl oodlﬁsarrpl es were then incubated at 37C for
30 seconds%o 0O mnutes. At a predetermined tinme point, 600 gL of
i ce-col d efERBISMESPadded to the mxture to ternminate the incubation.
Fol | owi ng t er m itk Bor@houtls piopeiiBidtan@a repritenta@RRbAGounIRE thedevehtiod, uged and
the supernatants dried under a streamof nitrogen at room ﬁgohﬁgperature.
n

The resi du¥eiggikpimalonyetadviale Blserd smpkt togfmal qopcspiptiqn of

centrifuge el ; r.Q&k bV it HPLC- WV
for anal ngP’slﬁ‘a HPL (‘Eg *ﬁ%ﬂ%ﬁ%@%@%‘éw‘g‘gﬁy EHZ% agﬁifglgérfm%?c.% I:t)ﬁé(ul_@EJ.ﬁfl\rlﬁA@&léﬁéé nonenex)
r ever se5 phegdé ethifiidl et olrighmixingsThis eehstitttddhagesmliimapoifty dwidentieat 200689

acetonitdl e qver 15 .m nut foll owed b 5 mnpute d.sqcratic r at 10%
acetonitti *“8‘9?/9&8“51’1 _.d #Wiestﬂr%* ﬁa@\e’%ﬁé‘?ée t_%%‘fﬁ%‘ﬂ%%ﬁgt 3%(3@:& ra‘afbrfgﬁongg%l % TFA.
The . anal yt gemiRikSR. ERR bicabeEhiid thdve RAILCE00 1N ofite-ddid cthitib]l wéadded B thpal ysi s
Concentrations of the substrate in incubates were neasured as peak area

‘ratios usinirgureieterminate el inabatinga Fellpwing duminsopel tbeineutabien deLmples was
nmeasured r t] eraqg i : est ed conpounds
of fornmul aﬁ%l%)&e\{\tgr Q?ret a %@5@8@%@.‘% y@ga% e |%ggdrlé}ro ?p%ﬁgcimtrl\g carboxylic
aci ds 1@ or teoiperatukd. Tieaesidue w4 reconsiidirtedymnl)S0 uliof stiedledvatarendithen i t es were found

to be inacti a nest het in_.Test A The rapid.c rs{,en. of the
conpounds Wﬁﬁgﬁuﬁg‘ %‘ﬂ)“%t(%&@eqr}rthea%]f’?fn%‘[‘t% i céegj,to gﬁg&fqg%l}rnact ivity of
these aci dam@ysiget abolites as anesthetics, may be at least partially
responsi ble for the shorter and nore predictable recovery rates observed
for the conpounds of formula(l). The invention will now be illustrated by
the fol | owgpgchmds M ting Exanples. 25 July 2006 WO 2004/ 037750

PCTI US2003/ 002227 17 EXAMPLES_ In the exanpl es below, the. follow ng
abbr evi®ti ons hAFes, Sie, 3 B0 AD GEAW Rignomenex) reverse-phase HPLC column

was used and a gradient from 10% to 68% acetonilzile over 15 minutes followed by a 5

minufe isocratic run at 10% acetonitrile was used. The mobile phase components

contained 0.1% TFA. The analytes were monitored by UV detection at 214 nm.

20  Data analysis
Concentrations of the substrate in incubates were measured as peak area ratios
- using the internal standard method and percent degradation was measured relative to the

zero time values.

25  Results
The tested compounds of formula (I) were metaboi_ized rapidly to the
corresponding carboxylic acids (formula (I) wherein R* = hydrogen). The acid
metabolites were found to be inactive as anesthetics in Test A. The rapid conversion of
the compounds of formula (I) to their acid metabolites, and the inactivity of these acid
30 metaboiites as anesthetics, may be at least partially responsible for the shorter and more
.. predictable recovery rates observed for the compounds of formula (3).

The invention will now be illustrated by the following non-limiting Examples.




Any abbrevi ations not defined have their generally accepted neani ng. Unless
otherwise 5 stated, all tenperatures are in degrees Celsiys. rujMdgsdi net hyl
sul foxide EtQAc ethyl acetate DCM di cWwro nmethane 10 PPTS pyridi ni um

par a-tol uene sul phonate DNWdi nethyl formam de General : Unl ess noted

ot herwi s&YOPU4GEM’s, starting material and sol vents TS 20 sed from
commercial suppliers, for exanple Signma-Aldrich (St. Louis, MO and 15
Trans World Chemicals, Inc. (TCl) (Rockville, AID), and used w thout
further purification; reactions were ran under nitrogen atnosphere;
reaction mxtures were nonitored BXAMPLESayer chromatography (silica

TLC), analytica i gh r f.or manc i qui chromat ogr.a .anal. .HPLC), or
nmass spect r omet }['V,Tw g’@é‘&&‘?s&‘r‘?{oﬁﬁ’ e&P@@qﬂ%g@r%’b%'ﬁBﬁVg %W‘?“f‘%“‘%%imﬁsas h

col um chr QB BereARtidhs @Bt Eifinkd Bave Bheir RherblYy MAEHRI Teingpl [Undss atherwidyR 20
sanpl es were dissolved in deuterated solvent (CD30D, CDCl3, or DMSO d6),
and  speét r tatsgeplbleapeatires AT BeEe\E S %n Geni ni 2000 i nstrument (300 NJHz)
using the listed solvent as the internal standard unl ess otherw se

i ndi'cated; and mass ppgesronmetric Ldent §ifiegat du@Bxiq¥as performed by an
~electrospray ionizatggypJret hod (ESM5) v@%ﬁa@e&gr kin El mer instrument (PE

SCIEX APl 150 EX). 25-fxdaMple 1. Canpo dro methane

"[4-[ (NNpDi et hyl carb ) met hoxyl - 3- et hoxyahe M%Jtola&é%hlghﬁﬁ{ed propyl ester
0 N(Et) 0YOE 2CH2CHS 0_.30 M yf"‘g"%ﬁ'ﬁ WO 2004/ 037750

PCTI US2003/ 002227 - In a 50 nL round bottom agi equi pped with a

I e e
sol uti on wasrchskdé froChBnefdillSupyiigss, for dxammid Sigthabhlduahi (Bt. Louis, MO) and
15 Trans World Chemicals, Inc. (TCI) (Rockville, MD), and used without further
purification; reactions were run under nitrogen atmosphere; reaction mixtures were
monitored by thin layer chromatography (silica TLC), analytical high performance liquid
chromato graphy (anal. HPLC), or mass spectrometry; reaction mixtures were commonly
purified by flash column chromatography on silica gel, or by vacoum distillation; NMR
20  samples were dissolved in deuterated solvent (CD;0OD, CDCls, or DMSO-d6), and specira
‘were acquired with a Varian Gemini 2000 instroment (300 MHz) using the listed solvent
as the internal standard unless otherwise indicated; and mass spectrometric identification
was performed by an electrospray ionization method (ESMS) with a Perkin Elmer
fnstrument (PE SCIEX API 150 EX).

25
Examplel. Compound L [4-[(N,N-Diethylcarbamoylymethoxy]-3-

ethoxyphenyl]acetic acid propyl ester

Q

j, N(Et)»

0

B

30




- 4-hydroxyph Tacet

foll owed by 2-chl oro-NN-diethylacetanlide (0.55 m, 4.0 mol, 1.2 equiv.,
avail able 5 from Al drich). Under vigorous stirring, the suspegubizocwas
warmed to reflux and kept under those conditions for J5 hours. After
cooling to roomtenperature the reaction mxture was filtered through a

- fol ded pdPRMMI¥: and the remai ni % sol ution freed *6T/USEBIEHY under
s

reduced pressure. The oily product purified by columm chromat ography
(Si 02, 50% Et OAc/ hexane) to yield 630 ng (53% of theory) of colorless 10
oi | which was 9B.a0mbgeuad fyfiapllask enpippedvith & RagnsgssintarSTiEe) Rf 0. 25;

"H NWVR ( . ' _ 10 3} wiks-disdolagtinl. 20 (each
311, t, N6 ?x’f’%gglig‘sﬁ)ﬁ,E“%ngsa?%yﬁgéﬁggq Bﬁ%ﬁ”%?l R ik & (20, in.

propyl ate @mRicstoas 281d.)4G0(heisplution wanadsef FaCOHIPS mg, 53 mupalg 1.5 equiv.hopp o) |
4.01-4.11 | : 1 Pa b i in, 15

ar ) iz et B p SRR otk iR 0 S Phand, GRs R e TN )

PMar at i Sn 6ot Aldriétnt Sndediigirenscfirringr theisuspgnsion waRwaemédib reflvg apdikgpto 1 ( 3-
tho yphenyl acetic acid t - :pressure tube
with tef | ofdE ﬁ’é’ﬁ%%%‘%&%so fe"%@%’ {6%“25 %ﬁ%"ﬁé‘élﬂry%gég%{? @m%g'&mﬁ 'iﬂl? RACON nd fi 11 ed

- Wi th 3- et henisturd-viug dilteoest iiveuptl safokled papecfilier(@ad By refidniflg notofion fleedobqui v, |

available from Trans World Chem.cal.s). |-Propanal 270 ninol, -20
equiv.) waovelgrdsr Eﬁ&cetdﬁéesﬁ?rﬁ‘ﬁﬁeeo’aﬁr? Y gw?sfpugﬁg%éfg%l%ncent rat ed
sul furic aghBmbdsApRPSIONE6% Modehexahbio tyithbs30ang (1% sich@ngof ddeeshand

tight and the tube was |mers into an oil bath. The reaction was all owed
to stirOat odehe \rgg'fE)%ﬁB‘iﬁrbgiﬂb tube was allowed to 25 cool to room

t enper at ur e af t eLC\iich509% BOCATheARS RIBIS; tH BV gCDet, Sa0MEHZ) W) bot t om

flask and the excess al cohol distilled off i 0 remai ning. oil was

{aken . i (P& TgRIn CHak 10 81 e Ak HrSaa) CHos Lt (S oo oty

bi car bonat § ¢89! ¢4t AN ke CI1,Y, 318 IMAUHNRINGH W OB BfsatEand filtration

‘'t he sol ven'gg Gagsdﬁdgagf?f@ggﬁotﬁ l%der reduced(’:J presglsur)J tot(l eave 2.6g (85 %

yield) of ORELER) Ol hAH, gh2xOE bt BIAIL sob L OY EFARALEH Bf ¢ he

i, er i atugply, O Gl A RN lBY b aBghd Yo VLopY! (3-et hoxy-
cefic acid propyl ester) Iny The title intermediate was

-al so prepared according to Schene B bel ow 25 July 2006 WD 20041037750

PCTI US2003{(ﬁqg§j%;ation of the intermediate of formula (Ifa), R" = ethyl and R* = propyl (3-ethoxy-
: 4-hydroxyphenylacetic acid propyl ester) ‘

A 30 mL glass pressure tube with teflon screwcap was equipped with a magnetic
20  stir bar and filled with 3-ethoxy-4-hydroxyphenylacetic acid (2.5g, 12.7 mmol, 1.0 equiv.,
available from Trans World Chemicals). 1-Propanol (20 mL, 270 mmol, ~20 equiv.) was
added and the mixture stired to dissolve, Concentrated sulfuric acid (2 drops) was
added. The tube cap was screwed down hand tight and the tube was immersed into an oil

bath. The reaction was allowed to stir at 90 °C for 15 hours, The tube was allowed to

K

25  cool to room temperature after which the contents were transferred to a round bottom
flask and the excess alcohol distilled off in vacuo. The remaining oil was taken up in
ethyl acetate {50 mL) and washed with satﬁrated sodium bicarbonate solution. After
drying over magnesium sulfate and filtration the solvent was distilled off under reduced
pressure to leave 2.6g (85 % yield) of the ester as a light yellow oil.

30

(2) Preparation of the intermediate of formula (I1a). R! = ethyl and R* = propyl (3-efhoxy-
4-hydroxyphenylacetic acid propyl ester) '

- The title intermediate was-also prepared according to Scheme B below




.19 Schene 6 N.OH pyidine DCM H0 IH Bl H2 Pd(OM OH H2SO4 H B2 0 B3
(a) Preparation of conmpound Bl 5 2-Ethoxyphenol (56.6,0.40lamfuly$00q.) .,

gl yoxylic acid (50% aqueous solution) (41.0 ni, 0.396 nol, O. 99eq ), and
distilled water (110 nQ were conbi ned. The m xture was cooled in an ice

“ bath, andw@28@f0st75On of 10% NaOH (32.2 g NaOH i n 300 PRIVER288{00280  wat er,
0.805 nmol, 2 eq.) was slowy added ¥a addition funnel. The reaction was

al loned to slowy warmto roomtenperature, and after -18 hours, the

sol uti on was washed with 10 ethyl acé@@ﬂ§%§4x 250 nQ then acidified wth
6N HCl until pH -3. NaCl was added and thewproduct was then extracted into

ethyl acetate (4x 200 nQ The{organic phase WaS, shed wi Jt\zjt ne, dried
vaguu

over nagnesiu *sulfate and was r gnoved Under gi Vi ng 51.8

g of Bl as a | kSO|Id R NVR ( DMEO- g6, 300VHz) :

3.90 (qg; 2H, o (s, 5o 5 (bs, 6.67 (q, 2M* 6.86 (s lH)
8.81 (s, IH,~\212 35 (bs III) 025 July 2006\ W' 2004/ 037750,

PCT/ US2003/ 002227 20 fb O --j PreRarati on o coMp und B2 Conpound B 1
(45.0 g, 0.212 nol, | eq.) was dissolved i DCM (225 nlL), pyridine (80 ni,
0.989 nmol, 6 eq.) yas added and the m xture, was cooled in an ice bath
under nitrogen. Acgtic anhydride (100 nm., 1.06 |, 4 eq.) was added slowy

via 5 addition fy
conpl ete and the

el . The m xture was stirred |(-3 hr) until reaction was

Hy ’ 0\/
) Pd(Qi)2 /\/OH
e S
MeOH ——
H,50
H

0

B2 0

I

(a) Preparation of compound B1

5 2-Bthoxyphenol (56.6, 0.401mol, 1 eq.), glyoxylic acid (50% aqueous solution)
(41.0 mL, 0.396 mdl, 0.99eq.), and distilled water (110 mL) were combi_ncd. The mixture
was cooled in an ice bath, and a solution of 10% NaOH (32.2 g NaOH in 300 mL distilled
water, 0.805 mol, 2 eq.) was slowly added via addition funnel. The reaction was allowed
to slowly warm fo room temperature, and after ~18 hours, the solution was washed with

10 ethyl acetate (4x 250 mL), then acidified with 6N HCl until pH ~3. NaCl was added and
the product was then extracted into ethyl acetate (4x 200 mL). The organic phase was
washed with brine, dried over magnesium sulfate, and solvent was removed under
vacuum, giving 51.8 g of B1 as a light pink solid.

 "HNMR (DMSO0-ds, 300MHz): § 1.24 (t, 3H), 3.90 (g; 2H), 4.79 (s, 1H), 5.59
15 (bs, 1H), 6.67 (q, 2H), 6.86 (5, 1H), 8.81 (s, 1E), 12.35 (bs, 1H). -




diluted with diethyl ether (500 nQ and washed with IN HCl (4x 250 nQ The
m xture was extracted into 8% sodi um bi carbonate sol uti on A#p1B8thoal) ,

acidified twozqkiosyrssi th 6N HCl, and the product extraggfgsiossiddzd et hyl
-ether, giving 41.1 g of B2 as a whitex crystalline solid. 10 "H NWR

(DMSO- (16, 300VHz): 8 1. 12 (t, 3M2.05 (s, 3R), 2.17 (s, 3H), 3.95 (q,
2M 5.72 (s, (4)WrepBraBibn éfbombdind B2 04 (d, IM 7.12 (s, IM LclP e .L.paration

of conmpound D3 Co ound 30. was .di ssol ved _in net hanol
(500 m Pd( OH) 2 fi%"“(‘%—g (‘g) %\z’tﬁ%ﬂ% lcﬁfét‘*fﬁs ﬂ@@l‘(ﬁétl'éP%@g&&éd and t he
m xture was pyrieAR0ade0.98yE60684H) Fhs adﬁ@dﬁlﬁﬂthé"fnix%r@ﬂﬁ&d&&dufﬁﬂi@ébﬁﬁ hr

Pd(OH) 2 was rc{mved by filtration and sol vent vvas renoved under vacuum
- giving 22 g Wdepaitiggens Agefiq aghydside (1 OI-WNMR%(IP‘)I ywaszddndriowly 8ia1 . 19 (t,
3H), 2, 165 ( sadddioh)funndl. %e@ﬁxhn%Was%ﬁggd 91111") vl reﬁbuggfwﬁgcorﬁ te ﬁldgcilie in, 2M

(d) Preparatlon of 3-ethoxy-4-h | aceti1c acid propyl ester

Conpound B3 ¢imteovigh dls'fhﬂﬂh‘?ﬁ@p? M@%W&@G with INAIG f4%308asle). dite migpepanol

(50 nL), cong 1328?.%5 ﬁ% 'R s heated
at 90'C for %‘i@g&ﬁ%ﬁ@g %%ﬁ%ﬂé@m\%ﬁlﬁggﬁ%ﬂﬁ acse uced unde‘r@vacuum
then the ni XOHEL28d thepraditioxiaattodiiot d@htletlhghbr, givingr 1. 1\gad B@cks wiwthites at ur at ed

sodi um bi carcg{;%%[ ?&‘utlon (2x), distilled water (1x), brine (Ix) dried
‘over magnesi e and sol vent was renoved under vacuum giVing

3- et hoxyl04- hydr okapm@hfs@mspsmm g (¢, 35 2OS GS3M), 247 (HAHNIALS (gH NVR

‘DIVBOd63 2 1.48 , 2 3.44 (s
( 3.92 %@%ﬂé)% ?gﬁzﬁiﬁwowéaéiﬂ(glﬂwl%? 74 (s, |(|q—|) 273 (s, |(|v1
30 25 July 2006 WD 2004/ 037750 PCT[ US2003/ 002227 21 ExMdl e 2. Conpound 2:
[ 4-[ (NN-Di efgénr @g&ﬁ@g@y&i{@ﬁ@yl -3- et hoxyphenyl]acetic aqi-d ethyl ester 0.

NNQ@ 0 OEt
Compound B2 (30.9 g, 0.104 mol) was dissolved in methanol (500 mL), PA(OH).
15 (5.0 g) wet with distilled water was added , and the mixture was placed under hydrogen at
30 psi with shaking. After 48 hr Pd(OH), was removed by filtration and solvent was
‘removed under vacuum giving 22 g of B3 as a yellow oil .
'H NMR (DMSO-d, SOOMI-Iz) 61,19 (t, 3H), 2.16 (s, 3H), 3.47 (s, 2H), 3.92 (q,
' 2H), 6.74 (d, 1H), 6.91 (m, 2H). )

(d) Preparation of 3-ethoxy-4-hydroxyphenylacetic acid propyl ester

Compound B3 (1.40 g, 5.87 mmol) was dissolved in an excess of 1-propanol
- (50 mL), concentrated H,SO4 (3 drops) was added, and the mixture was heated at 90°C
for ~18 hours, The volume of 1-propanol was reduced under vacuum, then the mixture
25 was diluted with diethyl ether, washed with saturated sodium bicarbonate solution (2x),
- distilled water (1x), brine (1x), dried over magnesium sulfate and solvent was removed
under vacuum, giving 3-ethoxy-4-hydroxyphenylacetic acid propyl ester as a yeliow oil.
'"H NMR (DMSO-ds, 300MHz): & 0.78 (t, 3H), 1.25 (t, 3H), 1.48 (q, 2H), 3.44 (s,
2H), 3.92 (m, 4H), 6.58 (d, 1H), 6.64 (d, 1H), 6.74 (s, 1), 8.73 (s, 1H).
30




OCHCH 02 5 Using a procedure simlar to that described in Exanple 1,
except replacing the |- propanol with ethanol in the synthesimiiookhe
internediate, to produce an internediate of formula (Ila) wwth R = ethyl
and R4 = propyl, the title conmpound was prepared in 81 % yield as a

col or | essWENHMPKA was 96 % pure by HPLC. 10 TLC (si |]7(3‘é[,152é@t99@%705\0/ hexane)
Rf 0.25; 1H NUR (CDC13, 300NIRz) d 3 13- 1.22 (6H m Nethyl CHA 1.25
(3H, t, ethyl ester CH3), 1.43 (311, t, ethoxy CH3), 3.38- 3.45 (4H m
N-et hyl CHEBxa@pk2. ( 2GpmpoundZH N-Diegmlcpropmoyimethpryl-2 X0CH2) , 4. 71 (2H, s,
Ar CH2CO) , 78- 6. \ nvVz: [M+ H caled for G sH27NO5 338, 20;
found 338. 66?’:?%%%8%5@%% a&?r?pﬁgim cr3: [ 4-[ (NN- Di et hyl car banoyl ) met hoxy] - 3-

et hoxyphenyl jaceLic acid isopropyl ester 0 OY N(Et)2 OE OCH CH3 O
GH3 325 July 2006 WO 2004/ 03775Q, PCTI US2003/ 002227 22 Using a procedure
simlar to that described in Exanpl N(E§xcept replacing the |- propanol
with isopropanol in the synthesis of Jthe internediate to produce an
internediate of fornmula (Ha) with = ethyl and isopropyl, the title

| o o€Etcol orl ess oil that was 99% pure by
HPLC. 5 TLC (silica, 50% Et OAc/ he ) Rf 0.25; "H NNM (CDCl, 300vHz) d
1.06- 1.19 (6H, m N-ethyl CH3), ¥ and 1.16 (2x3H, 2s, isopropyl ester
'CH3),1.36 (3H, t, ethoxy CH3), 3.30-3.36 (4H m Nethyl CH2), 3.42 (2H,
s, OCH2CO, 3.98-4.03 (ZH, m OCH2MN#4O6dmicr, s, ArCH2CO, 4.904.98 (111,
m CH), 6.71-6.84 (3H m ArH). inlzg [M+ 11+1 caled for CIL9H29NGOb

352. 22; found 352.

conpound was prepared in 63%yie

2

Using a procedure similar to that described in Example 1, except replacing the 1-
propanol with ethanol in the synthesis of the intermediate, to produce an intermediate of
formula (J1a) with R' = ethyl and R* = propyl, the title compound was prepared in 81 %
yield as a colorless oil that was 96 % pure by HPLC.

10 TLC (silica, 50% EtOAc/hexane) Rf 0,25; 'HNMR (CDCls, 300MHz) d 1.13-
1.22 (6, m, N-ethyl CHz), 1.25 (3H, t, ethyl ester CHa), 1.43 (3H, &, ethoxy CHs), 3.38-
3.45 (4H, m, N-ethyl CHy), 3.52 (2H, s, OCH,CO), 4.05-4.17 (4H, m, 2x0CH,), 4.71
(2H, s, ArCH,CO), 6.78-6.91 (3H, m, ArH). m/z: [M + H*] caled for CigHyNOs 338.20;
found 338.

18
Example 3. Compound 3: [4-[(V,N-Diethylcarbamoyl)methoxy]-3-
ethoxyphenyllacetic acid isopropyl ester

0]

j’ N(Et)

)
O-—Et

: O-cCHs

1t




10 ExM e 4A. Conpound 4: [4-[ (NN D et hyl car banoyl ) met hoxyl - 3-

propoxyphenyl ]acetic acid propyl. ester Conpound 4 was preparRé peor di ng
to Schenme C below 25 July 2006 WD 2004/ 037750 PCT/ US2003/ 002227 - 23
~Schemre, CHY OHd NUHDWVHP ¢l H&A4A 0 ----------- l: PPTS C, C03 Ho «cz
C3 N1 OVOAMOTEMxi dine 10% PEC ~ Prpanol  DOM HO SCEESEOHO227Cs (1)
Uearation of conpound Cl la U Rl 122ropyl) A soI ution of catechol (81.0 g,
0.74nol) in DVF (1.5 nmL) in. a 3L flask e wgﬁﬁ q\ﬁﬁth an olverh aq stirrer
‘was prepar ed anHSlﬁg)EP’é’aeq“FPSé’i‘iﬂﬁ‘ré‘étkﬁb‘ieﬁm f (eéW‘icPla?iW?l 5 (29 g,

0.73 mol) YRSaRHda idoprdphol Bhebjnafsis BNGE mtérmlaaaqte@@m@aweeh yi¢rendibed (about
L of formula (ITa) with R! = ethyl and R? = isopropyl, the title compound was prepared in
63% yield as a colorless oil that was 99% pure by HPLC.
5 TLC (silica, 50% EtOAc/hexane) Rf 0.25; 'H NMR (CDCI, 300MHz) d 1.06-
1,19 §6H, m, N-ethyl CHa), 1.14 and 1.16 (2x3H, 2s, isopropyl ester CHs), 1.36 (3H, t,
ethoxy CHa), 3.30-3.36 (4H, m, N-ethyl CHy), 3.42 (2H, s, OCH;CO), 3.98-4.03 (2H, m,
OCH,), 4.64 (2H, s, ArCH,CO), 4.90-4.981( 1H, m, CH), 6.71-6.84 (3H, m, Artl), m/z:
{M + H'] caled for CoHNOs 352.22; found 352.
10
Example 4A. Compound 4: [4-{(N,N-Diethylcarbamoyl)methoxy]-3-
propoxyphenyljacetic acid propyl ester
Compound 4 was prepared according to Scheme C below




~into IN

after final addition) 1-bronopropane (72 nm., 0.74 nol) was added. The
reaction mxture was stirred overnight and allowed to sl owsympegomst 0 room
tenperature. The reaction m xture was poured into a separatory funnel
containigg di ethyl ether, and -was washed with water égﬁgpthen extracted
@PPO437YS0 t he aqueous portion 10 was aci di BCEYSHOMZEN HCl to pH
-1 and the product was extracted i nf®o DCM (3x). The DCM was washed with -
brine (Ix), dried over magnesi um sul fate, and the. solvent renoved under
vacuumto give a red oil. TheS¥$#e%as purified through a 6" silica gel 25
July 2006 WD 2004/ 037750 PCT/ US20031002227 24 plug, washing with 10%
et hyl acet at e/ hgxane, the solvent was then mowed under vacuumto give
26.8 g of col orlless,ait™Ct™ M PlLeparation bf donpound C2 (Fornula (Y) R
prop 5 To a mgktore of @ (26 g~476nw| Iwoartd gl yoxylic acid (50%
solution in : 0 nol) coﬁrgﬁ“?ﬁ an ice bath, added a
sol ution of 10%NaOH (T8 ni, 7320 rnol). The mixture was stirred
overnight and allowed to slow ycwarmto room tenperature. After -15 hours
150 nL of distilled water was added to solubilize the mxture and the
reaction was again stirred overnight at roomtenperature. 10 The reaction
- mxture was washed with ethyl acetateg(4x), the aqueousﬁaﬁrtion was
‘acidified with{"glacial acetic acid until pH -3 and the product extracted
into ethyl a “A3X), _The,et hyl ate-tas washeg wth brine, dried
_over magnesi ul fate, dna~fhe sol was renoved @gnder vacuumto give,
12 g of a whr solid CZI5 "M P2F epardti on of conpeund—€¥Tornula (11b) Rl
and R4= pLop PPTS (0.47 g,"%.87 mmol added to gegol ution of CZ (3.27
g, 1l.44 mmols Ssol ved in an excéSs of 1-propanol (90 nilL). The solution
was heated at 5Q' ' C overnight. The volanme of |-propanol was reduced under
vacuum dilut& with ethyl acetate 20 and®®washed with 1IN HCl (3x),
sat.urat ed sodi um bi carbonate solution (3x), and brine (Ix), and dried over
magnesi um sul fate. The sol vent was renoved under vacuum and the m xture
was purified by colum chromatography to give 1.7 g of colorless oil C3.
L41 PLeparation of ~€onpound C4 (For IF/(IM R1 and R4= propy”, R~ and W
ethyl) 25 Cesiumijcarbonate (10 g, 30{7 nmml) was added tol a solution of C3

(1,70 g, 6.36 NI\)~/dis Ivediw.mé?‘ene’(loo riLL). ~sfirring for 10
m nutes, 2-chlorp-N, N- gjgéhyla etafpide (0.95 m., 6.9

| .) was added and

_ ‘ ) s
t he reactio wfyﬂmﬂ ate Lo~ s
. s
n-propansl
DCM
HO \//\ /H\O \//\
] o Q
[} cs 4

(1) Preparation of compound C1 (Formula (TV R! = propyl
A solution of catechol (81.0 g, 0.74mol) in DMF (1:5 mL) in a 3L flask equipped
with an overhead stirrer was prepared and cooled in an ice bath, Slowly NaH (60% in oil)
5 (29 g, 0.73 mol) was added to the solution, once it had completely reacted (about I hr
after final addition) 1-bromopropane (72 mL, 0.74 mol) was added. "The reaction mixture

was stirred overnight and allowed to slowly warm to room temperature.

The reaction mixture was poured into a separatory funnel containing diethyl ether,
and was washed with water (3x) then extracted into 1N NaOH (3x), the aqueous portion
10 " was acidified with 6N HCI to pH ~1 and the product was extracted into DCM (3x). The
DCM was washed with brine (1x), dried over magnesium sulfate, and the solvent

femo_ved under vacuum to give a red oil. The oil was purified through a 6” silica gel




60 ' C overni ght. Wen the reaction was conplete, the cesium carbonate was
filtered off and the 30 solvent was renoved under vacuum td®Ely X404r € was
purified by columm chromatography to give 0.82 g of colorless oil C4 25
July 2006 WD 20041037750 PCT[ US2003/ 002227 - 25 (5) Preparation of
conpound W98 2004/03778o0| uti on of C4 (0.512 g, 1.40 mmol ) RATIE0NEF23"n DCM ( 50
m.) and pyridine (0.35 nL, 4.33 nmmdt) and cooled in an ice bath, added
acetyl bromde (0.21 M., 2.84 muol), The reaction m xture was stirred
over ni ght gng, ﬁbdhiﬁg&ﬁitht 1©75tayY ayetitaBRane, thaomenGyasemparabwd@ndeThe ni xt ure
was poured into dieth et her and hed with 1IN HCl (3x), saturated

sodi um bi cdﬁ%ﬁé@&"@@%ﬁg%"@’f’?f‘%é’&ﬁt er (Ix), and brine (1x), then dried
over magnesium sulfate and the solvent renoved under vacuumto give 0.517
g of pink oil C5. 10 (6) Synt heS|s of cor{ound 4 To a solution of C5 (0.167
g, 0.394 miF ula QR Pd/C (20 ng) wet with |

-propangl, and ggeat; tb@d;qr(z@ggrooggﬁogtand?@ ic ad (5% dolftinirin tvaer) Pd/ C was
r enoved ~and replaced w th-anot hér porti on O%Pg@(;agﬁ%f@% t with |-
propanol , &HH6 whe). §anad) eaokedtie an iga gtk %ﬁ pRphtion of ours. Pd/C
was remmoved 45 . fﬁklﬁaﬁﬁhg‘%ﬁm%&ﬁeé mnﬁ@ltzmlo%m@mymwmmum the

m xture. was then pur umm chromat ography to give 90 ng of
‘col orl ess aeﬂlpeﬂaturAI ﬁﬁpmdﬁlhﬂetNSO@dnﬁG%ﬁﬁ@e@Wﬁﬁawwdﬁ?déﬁé?@Hhé% Fn die.

f ol I oW ng ex
[4-T (N, N D"é‘f‘% aélg}tk?arrgraﬁ:yf)?w% %%a;ﬁ%mgﬁ pr ogﬂféﬁ’ﬁ’emm %Igtgel c acid propyl

ester (1) Prepalas icattionfmiCiorpeaswhsBy Wifosty keetaie &g{) fthe-aqyeQiis PPIjiOT Fag

sol ution of )

pot assi um aﬁ’%‘af@a @‘rﬁéﬁg@? '(‘cf%%g?d d’.}gq Qud(},% s‘%adu\é %UI\AP e@ﬁl%a@q&%tﬁéw gor ous
stirring; I(3H! aNeph@p@eee “(agﬁfaﬁlemthhﬂ)rﬁé’,dumdlyavmgmﬂd@dsl\mﬂicl@ Hesat i ng and
the m xture was refl uxe ernig was cooled to room

t enper at ur SONFR Waﬁgnﬁg?‘gg#ﬂﬁ?cgut%gﬁg?gggrog%vélgdsco%lygz ltration, the solvent
was renopved under vacuum The product was then diluted with diethyl ether,
washed with dlstllled wat er acted inta IN NaOH 30 The
-aqueous! Bropaatienpican i BR*HCl and the pr oduct

extracted int 0P¢T§td‘éﬁ g,th%moHWaﬁiﬁH@&wamnﬁsfﬂM:%mgalt@ ramd)t he sol vent

renoved under vacuum o
dissolved in an excess of 1-propanol (90 mL). The solution was heated at 50 °C

overnight.
The volume of 1-propanol was reduced under vacuum, diluted with ethyl acetate

20  and washed with 1N HCI (3x), saturated sodium bicarbonate solution (3x), and brine (1x),
and dried over magnesium sulfate. The solvent was removed under vacuum and the

mixture was purified by column chromatography to give 1.7 g of colorless oil €3.

(4) Preparation of compound C4 (Formula (IID R' and R*= propyl, R” and R= ethyl)

25 Cesium carbonate (10 g, 30.7 mmol) was added to a solution of €3 (1.70 g, 6.36
mmol) dissolved in acetone (100 mL). After stirring for 10 minutes, 2-chloro-N,N-
diethylacetamide (0.95 mL, 6.91 mmol) was added and the reaction mixture was heated at

60 °C overnight.
‘When the reaction was complete, the cesium carbopate was filtered off and the

30  solvent was removed under vacuum, the mixture was purified by column chromatography

to give 0.82 g of colorless oil C4.




The product was purified through a 6" silica gel plug, washing with 10%

et hyl = acet ate/ hexane, and the solvent was renoved under vagy bens0i ve 45
g (0.30mol, 32% vyield) of off-white solid . 25 July 2006 2004/ 037750
- PCTI US2003/ 002227 26 TLC (silica, 20% Et OAc/ hexane) Rf 0.67; '11 NWR

- (DVBSO- d6,wa@e@meb7ryse 5 0.90 (t, 3M 1.64 (q, 2H), 3.8CqUUSZ@E0223. 61-6. 81
(m 4H), 8.70 (s, 1H). (2) Preparat#don of conpound C2 Formula (V) Rl=
propyl) 5 To a mxture of CI (100 g, 0.657 nol) and glyoxylic acid (50%
sol uti on i [B)vxtmdtion 06Tomgoun@C648 nol) in | L of distilled water cooled in

an ice bath, a oIU|on f 20, G- I%(g{.;yewater
1.30 nmol) was s d)gg—\];ﬁéq ga%q%%ongﬁﬁn%alhﬁbh&@ﬁ& edn@ s stirred
over ni ght 34 1@1,54 momnmmm anmmamemnledacteqﬂbmﬂﬂfe(ﬂﬂémﬂ@ﬁ m xture
was washed wt

acetate X t he . ue | ol | ected
and aci di fF\é‘EPWTFWG fORERXY Y3 SBZIFd gy aP‘%é?QS&g Sé?vrvjllyhen ex%r glct ed into
ethyl acetaiRratud%) . The ethyl acetate was washed with brine, dried over
magnesi um sulfate, and the saol vent S_remgve to give 70 g
(o 31 nol, 47% Viedpigiureaspoursgrpto giethy WTG‘%‘B‘W V'@gh %\Wﬁﬁ@ d6, 300VHz):

8 0.90 (t, ss?nﬁlwed éoc@tﬂn(aﬂ:arbgb&e (3?:) &Riifida w&kﬁ%x)‘laﬁﬂbﬁn’é (1x),ltﬁed drfed oBer58 (bs

IH), 6.63-6.71 (m 5 (s, 111) gED iﬁ Ig?% _‘L:Ig)
Preparati omaémeswmif% a@m@p@lwmr@qqulgydwa%lﬁgt trgwve 3,548 of Pigk 0l L3y ut| on
of C2 (70 g, 0.289 nol) dissolved.in an excess of I-propafiol (550 ni)

PPTS (7.5 g, 29.8 rrrml) was added and heated at 50' C overnight. 20 The
vol unme 16f 16} pSntires gpotiedificed under vacuum then diluted with ethyl

acetate and waspe ?f‘ﬁ)ld?. G Risfiho B0la0asfhtts & Ehhopasl i catd@nghe sol uti on

(3x), and brine over nmagnes te The sol vent was
renoved un#éiC Qacg)met withl 1-propamilyand Iweatvmndehbydrwn |a¥ 28emu bAfterdihg

&3, 25 ToCPERY e uB ek ath Miner ool I Rcn cf%%w%& %
| g gg ((t Zampaw 28d rlas a@]nlt)'cageﬂ ;gaer(rqarfﬁ@ at 28 peidof youzl P/C ‘Baswgn@tgdzglzl H% 3
| tléo ?’4 ﬂtTH?ngffgth‘f %Nelg FEBRrY 11"81 rvarc o’r%hp%%ljgurg%a% @grﬁl&ff@ig} {11) R and

R4 propyl colfRdin 2R niRtozrphiny givedD Ry bisdirless aibd.bonate (95 g, 0.69 nol) was
slowy added to a solution of C3 (85 g, :

Alternatively, compound 4 may be prepared as in the following example.

20  Example 4B. Compound 4: [4-[(NN-Diethylcarbamoyl)methoxy]-3-
propoxyphenyl]acetic acid propyl ester

- (1) Preparation of Compound C1 (Formula (IV) R'= propyl)

To a solution of catechol (100.1 g, .91 mol) dissolved in acetone (1 L) potassium
25  carbonate (125.1 g, 0.91 mol) was slowly added with vigorous stirring; 1-bromopropane
(90.0 mL, 0.92 mol) was added while heating and the mixture was refluxed overnight.
Once the reaction was cooied to room temperature and the potassium carbonate
removéd by filtration, the solvent was removed under vacuurm. The product was then
diluted with diethyl ethef, washed with distilled water (4x), then extracted into 1N NaOH.
30  The aqueous was collected and acidified to pH~1 with 6N HCI and the product extracted
into diethyl ether, dried over magnesium sulfate and the solvent removed under vacuum.
The product was purified through a 6” silica gel plug, washing with 10% ethyl
acetatefhexane, and the solvent was removed under vacuum to give 45 g {0.30mol, 32%

yield) of off-white solid C1.




0.32 nol) dissolved in acetone (500 nL). The mi xture was then heated to WC,
after stirring for | hour 2-chloro-N, N-di et hyl acet am de (4% Fulygod0. 32
nol) was added and the reaction mxture was heated at 60' C for 48 hours.
25 July 2006 WO 2004/037750 PCT[ US20031002227 - 27 When the reaction was
conpl et e WA0MO373Esi um car bonate was renoved by fi | tRCI(USAHI/ERAT he sol vent
- was renoved under vacuum the nixtuf® was purified by colum

" chromat ography to give 50 g (0.13 nol, 46%yield) of colorless oil C4. TLC
(silica, 50% EtmmmaméE@A@me)ﬁfﬂ.éﬂmfﬁmm,~§@@ﬂﬁMﬂz):f§Qﬁ070 5 (t,

317-3 06 {10 e Apapot g6 g sl I, GO0 M 21T o8

1R), 5.86 (d, 111), 6.71 (d, IH, 6,78 (d, IH, 6.92 (s, IH. paration of.
4 D

oMpound CS PLe 10 'tl'o a socl1 . 13nmol ) dissolved in DCM
(600 ) antk Py FRAEIHRB.oL eaidpaunGg 5o SE0M Ad—e8oFed in an ice bath, added

acetyl promde T@Qmixm@o?@_t{rbic)o.g, Bl887 mobaal kBBxylicskidSO%eslutidn in mekrover ni ght
whil e sl rrylﬁi\e warm ng to rqom tenperature. The., sgl \éent was E@[yced under
vacuum t heff7drk.(-44 malk i 1d: ohdissilled paier copled iR ire athg SOEUPROHEY™ (5x) |
saturat ed Rediyss PiNa@HRAREYA! defonlzed HAELrON 30NB0If #49 slowipeBdddviedidaiear 15
magnesi um sul fate.” The sol vent was renpved under vacuumto give a yell ow

0il, whi chfunpgls Thpayxtg was plisgedsyerighi mhile He B RBGIEARPORJCYPTE sy (0. 12
mol, 9 1 %yiel i8n mYshde I ; i akal , %o fexape) Rf 0.3
1. 'H NMR (DIVBO%@?JC;%S[(I_)NOZ :Wgsg’l.aé?h(?@'t;ﬁ,leﬁg@e Q. S (far{:?dﬁl-i), 1.03-1. 09
(in, 3H), gollegied and gidifiediwiguoN HCl ptilpH 98, @nd the progpgt then priraptegntg efigl (j
4H), 3.84 ' : e s i fle, 4Ra (d, 1H),
6.90 (d, 1%‘2{&5‘%;@%)'(@’f"’%ﬁ’f%‘g‘aﬁeé‘l{gss"{/aﬁ?ﬁ?ﬁmo f%%eﬁﬁ’siﬁ%%@?zﬂ‘#ﬂé"“éf aS%I. ution of
C5 (50 g, e sdlRentmiay rimpved uiglenyrenah t§ 200 7 Ldenoll 3% pigldrof slightping  wet
wth I-pro%ira%lgd and treated under hydrogen at 32 psi for 48 hours with
 shaki ng. e Pd/ C was renoved and replaced with another portion of 10%
Pd/ C (2 g) wet Y NMR ONSO@as00MEand 0R0s(t,258) ho4 eiled. 78 fd2H), by@agen at 30

11 per e T oae U gel A5 ehe M6 % Bnbila Titsdl 02hSH  he product was
then purified by colum chronmat ography to give 38 g (0. 10 nol,
(3) Preparation of compound C3 (Formula (ITb) R! and R*= propyvl)
To a solution of €2 (70 g, 0.289 mol) dissolved in an excess of 1-propanol (550
mL) PPTS (7.5 g, 29.8 mmol) was added and heated at 50°C overnight.

20 The volume of 1-propanol was reduced under vacuum, then diluted with ethyl
acetate and washed with 1N HCI (3x), saturated sodium bicarbonate solution (3x), and
brine (1x), then dried over magnesium sulfate. The solvent was removed under vacuum

~ and the mixture was then purified by column chromatography to give 55 g (0.20 n!ol, 71
% yield) of an off-white solid C3. ‘
25 TLC (silica, 50% EtOAc/hexane) Rf 0.56; 'H NMR (DMSO-ds, 300].\/11‘123: 5 0.69
| (t, 3H), 0.89 (t, 3H), 1.43 (q, 2H), 1.64 (g, 2H), 3.79 (t, 2H), 3.89 (t, 2H), 4.89 (d, 1H),
- 5.76 (4, I‘H), 6.63-6.69 (m, 2H), 6.84 (s, 1H), 8.80 (s, 1H).

(4) Preparation of compound C4 (Formula (III} R'andR'= propyl, R? and R*= ethyl)

30 Potassium carbonate (95 g, 0.69 mol) was slowly added to a solution of C3 (85 g,
0.32 mol) dissolved in acetone (500 mL). The mixture was then heated to 60°C, after
stirring for 1 hour 2-chloro-N,N-diethylacetamide (43.5 mL, 0.32 mol) was added and the

reaction mixture was heated at 60°C for 48 hours.




30 87 %yield) of colorless oil 4. TLC (silica, 50% Et CAc/ hexane) Rf 0. 41,
'H NWR (DVBO-d6, 300MHz): 8 0.78 (t, 3H), 0.86-0.96 (rn, 6&klylydo086 (t,

- 3H), 1.49 (q, 2H), 1.64 (q, 2H), 3.17-3.26 (in, 4H), 3.48 (s, 2M 3.82 (t,
- 211), 3.90 (t, 2M 4.64 (s, 211), 6.65-6.79 (m 2H), 6.80 (s, IH. 25 July
2006 WOWQDMAUETP50 PCTI US2003/ 002227 28 HPLC (RP, PCRLUYYG/002227
acetoaitrile/water, 6 minute run, 224 nm retention tinme 4.75 nin,

100% purity by HPLC. Exampl e 5. Corrpound 5:

[ 4- [(NN- Di pr opWhathbtam@gﬂO)lms homplpte3he MtassiHEepPRBHY FES BERFFLDYaci d et hyl

est er [\ﬁ{. t he %l 8%% sgeg& 2k égg{@jfm %& Vﬁ?jﬁkhs e éﬂufwwas purified by column

2-chl or o- tani| or o- NN- di edi yl'acet am de, conpound
5 was prepﬁfrﬁdatoﬁr%y%weﬁﬁlg(oEBNNR%%N&DGIMCGUJWIO{I 4.5 0.69-0.80 (m 6H),

336 (s or) by s0gRONeRaty D e Bk tsq.d, Sk poio L)
0 ELUT P8t g sty B et
[ 4- [ (NN- Di ﬁlbﬁ:ﬁi’-i&taﬂlﬂhﬁ@%@) #et Oﬁc%?ﬁ’- D, ‘K%?ée f%&%ﬁ@gﬁ)a%ﬁf?p@ﬂ ggpr opy!|

ester Usin cRhocefiyre of Exanple 1, substituting
2-cliloro- %Nﬂéfprogyl a?:let ahlide for 2 chl or o- NN- - di et hyl acet am de,

'conpound 6 was prepared. (51 %yield) 'HNWR (DVMSO-d,, 300vHz): 6 0.81-0.91

9 = 6 206 3.20-3. 29 4 3. 60 ,
511y ool il oalidep” () 0000 01 (0 111). b

s, 211) g)ram&{(g?g 6.91 (s, 111) HPLC

(RP, 3[19 90% ac éfcomsdlutioh ef GALHz, 063rnplh dﬁ@ﬂivedzll POAAFiR%t ent i on
time 3.57 " rHRIRAHI D 27 mol). Th
[4-((N-Et h{ﬁog’?\’l-or‘fét%?? Iaglgr allgr‘riolg%f'r net 6%}%?%%&%émet hoxyphenylnﬂoa)ced% aci d
_propyl est @mtldﬁimﬁgtutdmaspnnetbmghtwhﬂ&xb)mbﬂ' warmingioeem tapneraiure.
2-chl or o- N-et hy, | acetam.de f glagizide,
conmpound 7 was ')aFéB]eYE%[ & %@ E&a under ‘iaa‘@”éﬁmﬁ E‘lﬁk}ﬁw%%yg&ﬁ%ﬂo%) 8 0.89
E t, 3H, 1lwaBiNHClG) satulaté’cﬁsc(dium &bbrboﬂateﬁ@x}( qud brie)(1x)2them difiefl oven. 1) 3.35

m 211 3.60 6. 91
(s, 1H} Bﬂ?@eé‘g‘lp‘ su‘ffete-g‘gh,% sé’J:"éPb‘ﬁ?strg%“P% %rrv,ac'lgl%dn%ofé_oe T &1%%4& 1LTlr;V Rm etection)
retention s Brer putieA bR coluf Yhidktatdgyaphy tditk€S0g (0.12 mol, 91% yield) of a

' yellow oil C3.

TLC (silica, 50% EtOAc/hexane) Rf 0.31; "H NMR (DMSO-dg, 300MHz): § 0.70

(t, 3H), 0.87-0.96 (m, 6H), 1.03-1.09 (m, 3H), 1.44 (q, 2H), 1.64 (q, 2H), 2.02 (s, 3H)_,
20 3.17-3.26 (m, 4H), 3.84 (m, 2H), 3.95 (m, 2H), 4.71 (s, 2H), 5.73 (s, 1H), 6.76 (d, 1H),
6.90 (d, 1H), 6.99 (s, 1H).

(6) Synthesis of compound 4 -
To a solution of CS (50 g, 0.12 mol) in 1-propanol (200mL) added 10% Pd/C (5

25  g) wet with 1-propanol, and treated under hydrogen at 32 psi for 48 hours with shaking. .
The Pd/C was removed and replaced with another portion of 10% Pd/C (2 g) wet with 1-
propanol, and was again treated under hydrogen at 30 psi for 4 hours with shaking. Pd/C

| was removed by filtration through a millipore filter and the solvent was removed under
vacuum, the product was then purified by column chromatography to give 38 g (0.10 mol,

30 87 % yield) of colotless oil 4.

TLC (silica, 50% EtOAc/hexane) Rf 0.41; g NMR (DMSO-dg, 300MHz): 5 0.78
(t, 3H), 0.86-0.96 (m, 6H), 1.06 (t. 3H), 1.49 (q, 2H), 1.64 (q, 2H), 3.17-3.26 (m, 4H),
3.48 (s, 2H), 3.82 (¢, 2H), 3.90 (t. 2H), 4.64 (s, 2H), 6.65-6.79 (m, 2H), 6.80 (s, 1H).




25 July 2006 WD 2004/037750 PCTI US2003/ 002227 29 Exanple S. Compound 8:
[4-[ (N-Et hyl - N-propyl car bamoyl ) met hoxyl - 3- et hoxyphenyl | acets mis2®iod et hyl
ester Using the procedure of Exanple 2, substituting 2-rhloro-Nethyl-

- propyl acet am de for 2-chl oro-NN-di et hyl acet am de, conpound 8 was prepared.
- (64 % yivedae4t3TNEVR ( DMSO d6, 300M&): 6 0.88 (m 3I—|)I',CT@.SQE3IQQZ,22715I—|), 1.21
(m 4.5H), 1.36 (t, 3H), 1.47-1.652m 211), 3.21- 41(m 411), 3.59 (s,
2H), 4.00-4.14 (m 4H), 4.77 (d, 2H), 6.77 (m [11). HPLC
(RP, 30- 9G%Iibmm®ﬁ6%lae¢twatrérlwaisr ficRintte I, mehf&tcﬁ%qﬂde‘{”e‘gﬁ By retention

time 2,81 ty by HPLC. Exlvple 9. Compound 9: |
[4-]( N- Et H@P%@JBEV a¢ ‘banoyl ) met hoxyl - 3- et hoxyphenyl | acetic acid propyl

ester 15 Using the procedure of Exanpl e 1 substituting 2-chl oro-Nethyl -

‘propyl acetam d chlo ound 9 was prepar ed
(92 % |M Wgﬁwﬁg%éE%Pﬁéﬁggﬁyl?ﬁh%Wl 12 (dt, 3M 1.36
(t, 3R)5 lotibkyptRenyilodtid avid el pster3. 21-3.39 (m 411), 3.60 (s, 2H), 4.77 (d,
2M 6.79 (m 211) 6.91 (s, IM 20 BPLC (RP, 30-90% acetonitrile/water, 6

mn run, 214 nmdetection) retention tinme 2.95 mn. 100%pur|_ty by HPLC.
ExaMpl e. 1 Compeupg ﬂr@m&eﬂu{e(o&%lﬂx&@em%m@gmea}ur@rmmmwdwﬁwetaﬂﬂde

propoxyphenyl | aceti ¢ acid prop ester barmovl ) nmet hoxv1- 3
ev] (1) fm\kﬁld{’liodﬁ-’\’d?ﬁbﬂﬁeta“ﬁ%{%c g’?lparﬂ?(gfﬁ %@r& acetic acid
RLopyj ester (1f\Rmb 2 49 cmmxé)edursg-m(@anpl1®94esﬁun zda(tBHM) with the

reactants conpound C

_ acet one ium
“car bonm e (T-557 g, 48, 1509fﬁdVXm, Hhei3.486. 3@9@%91& ﬁgﬁ(ﬂ@%ﬁ’l g, 11.5

nmol ), HQ%nEt OAc/ hexane)
e Gl L A T CE TR
(g, 2H), ldeGbtign] ret@iton titne7B2(r8in., QF%PUﬂtYQW@JéSM 3.80-3.91 (m 4H), 4.69
(s, 211), 4.95 (d, 111), 5.86 (d, 111), 6.72 (d, IM 6.77 (d, 14), 6.91 (s,
L.

' Example 6. Compound 6: [4-[(N,N-Dipropylcarbamoyl)methoxy]-3-

15 ethoxyphenyljacetic acid propyl ester

Using the procedure of Example 1, substituting 2-chloro-N,N-dipropylacetainide
for 2-chloro-N,N--diethylacetamide, compound 6 was prepared. (51 % yield) ‘
' NMR (DMSO-ds, 300MHz): §0.81-0.91 (m, 9H), 1.36 (t, 31D, 1.46-1.66 (m,
20 6H), 3.20-3.29 (m, 4H), 3.60 (s, 2H), 3.99-4.07 (m, 4H), 4.78 (s, 2H), 6.77 (m, 2H), 6.91
(s, 1H). HPLC (RP, 30-90% acetonitiile/water, 6 min run, 214 nm detection) retention
time 3.57 min., 100% purity by HPLC. '

Example 7.  Compound 7: [4-[(N-Ethyl-N-methylcarbamoyl)methoxy]-3-
25  ethoxyphenyl]acetic acid propyl ester

Using the procedure of Example 1, substituting 2~chloro-N-ethyl-N-
| methylacetamide for 2-chldro-N,N-~diethy1acetamide, compound 7 was prepared, (88 %
yield) '

30 'H NMR (DMSO-ds, 300MHz): §0.89 (t, 3H), 1.28 (dt, 3H), 1.36 (t, 3H), 1.60 (q,
2H), 2.92 (d, 3H), 3.35 (m, 2H), 3.60 (s, 2H), 3.99-4.07 (m, 4H), 4.77(s, 2H), 6.79 (m,
2H), 6.91 (s, 1H). HPLC (RP, 30-90% acetonitrile/water, 6 min run, 214 nm de_tection)
retention time 2.45 min., 99% purity by HPLC. '




25 July 2006 WO 2004/037750 PCT/ US2003/002227 30 (2) Pteparation of

2-f4j (N_N_-Dirneth carbanoyl )rnet hoxyl - 3- pr opoxyphenyl | - 2- g:;@ﬂ}omceti C
acid propyl ester (10-E) Using the procedure of Exanple 4B sub-part (5)
with the reactants conpound 10-D (1.4 g, 3.96 nmmol), DCM (100 mQ pyridine
(1.0 m., quﬁo4!n$fiﬂ$0) and acetyl 5 bromide (0.55 ni, PETB2AHO2227 conpound
10-E, was prepared (1.4 g) TLC (sil#ta, 50% Et OAc/ hexane) Rf 0.20; 1H NWR
(DVBO- d6, 30ONfflz): 8 071% 111;; 0.89 (t 311), 1.44 , 2H), 1.65 (q,
2H), 2.03 Bxammeg. 2. @empand 8Hj4-[(H-ighyl\-proppicarbamaypmethoryl™ - 95 (in, 214),

| 4.74 (s, 1@1?’?)9}1%3{[4%%&&& BB (s, 1H, 6.76 (d, 1H), 6.83 (d, 1M 6.95

(s, 1H. esl's errpound 10 Treati'ng conmpound 10-E with
hydr ogen according to the process of Exanple 4B sub-part (6) conpound 10

was prepared as..a lica, 50%

£t OAC/ hexane) AP %PIWW(%%E@%&% %&%&mhlb’é(’mfgy{)ﬁin( 311), 0.89

(t 3H)5 1lpdfylacktanaidd Jor 2 chhbo-ViV-di2Hylac@ariisie( compgefd 8 wasprepgre Sff H% 3.48 (s,
384? 211), 3.90 (t, 2H), 4.67 (s, 2H), 6.64 (d, IM 6.70 (d, IM

6 79 (s, FB"I) BPLC (RP, 10-70% acetonitrile/water, 6 mnute run, 214 mm)

retention tine 44 RIETDMSOAI, 300MPLY:i & YRDEm,HPNA. 020, lﬁﬁgrhﬂle{nniﬂ'l@orrpound 11:

4-T ( N- Et hyl opyl ear bano net hox 0 e id propyl
beter R e BBt R ST B0, B 2 A A5 Boa b AP A 435! ¢ PTOPY
met hoxy!| 3,07(7)/ | d t 3LO@% hebtgnitciRYwatast mil 1-D) 25
Usi ng %/he EI’OHZ ure 0 HE)?%?(? ellpi?lBHgE‘%ngrt %4 V\nt(ﬁil Fﬁt} react%ﬁtﬁs CZ)rrpound

- C (2.18 gzz@mﬁ@emuqn)reteaaem@mez@@mm S%rvafﬂé@éﬁ?r%(‘car bonate (2.50 g, 18.1
mol ),  and 2- chloro-N-ethyl-Nproplyacetan-iide (1.94 g, 11.9 mmol)
corrpound 11-D, was prepared (1.75 g) TLC (silica, 50% Et OAc/ hexane) Rf
0.'28;' H NERuhf¥BO dEpBOavES) :[4-HN- BrgyleN@mmflcP@a{nﬁYl)reﬂ}wwar 387-0.99 (m 3H),

382 (i, oM et bRl 51y (T oa"(a) 1R s e a1y,
6.74 (d, 1H, 6.77 (d, 1H, 6.92 (s, 1H)
15 Using the procedure of Example 1, substituting 2—cploro-N—ethy1—N-
propylacetamide for 2-chioro-N,N-diethylacetamide, comiaound 9 was prepared. (92 %
yield)
'H NMR (DMSO-ds, 306MHZ): 8 0.89 (i, 6H), 1.12 (dt, 3H), 1.36 (t, 3H), 1.47-
0.167 (m, 4H), 3.21-3.39 (m, 4H), 3.60 (s, 2H), 4.77 (d, 2H), 6.79 (m, 2H), 6.91 (s, 1H).
20 HPLC (RP, 30-90% acetonitrile/water, 6 min run, 214 nm detection) retention time 2.95
min., 100% purity by HPLC,

Example 10. Compound 10: [4-[(N.  N-Dimethylcarbamoyl)methoxy]-3-
propoxyphenyl]acetic acid propyl ester
25

{1} Preparation of 2-J4-{(N. ,ﬂ-Dimethvlcarbamovl)methoxv]—3—proooxvnhenvl1—2-
hydroxvacetic acid propyl ester (10-D)

Using the procedure of Example 4B sub-part (4) with the reactants compound C
(2.49 g, 9.28 mmot), acetone (60 mL), potassium carbonate (2.55 g, 18.5 mmol), and
30 N N-dimethylacetamide (1.42 g, 11.5 mmol), compound 10-D, was prepared (1.4 g)
TLC (silica, 50% EtOAc/hexane) Rf 0.11; 'H NMR (DMSO-ds, 300MHz): &
0.71(t, 35), 0.89 (¢, 3H), 1.44 (q, 2H), 1.65 (g, 2H), 2.75 (s, 3H), 2.91(s, 3H), 3.80-3.91
(m, 4H), 4.69 (s, zﬁ), 4.95 (d, 1H), 5.86 (d, 1H), 6.72 (d, 1H), 6.77 (d, 1H), 6.91 (s, 1H).




25 July 2006 WO 2004/ 037750 PCTI US2003/ 002227 31 (2) PMaration of
2-[4-(N-Ethyj: N-p pyl earbanmoyl ) met hoxyl - 3- pr opoxyphenyl | - 2-2 268§ gopsacet i c
acid Propyl ester (11-E) Using the procedure of Exanple 4B sub-part (5)
with the reactants compound 11-D (1.70 g, 4.29 nmmol), DCM (100 mi),

pyri di ne WQ2@4/mn3775012. 4 nmol ), and acetyl 5 brom de (MT8G200040222F. 77 mmol ),
corrpound LI -E, was prepared (2 0 g)30TLC (silica, 50% Et QAc/ hexane) Rf 0.49;

"H NVR ( DMBO- d6 30C]VHz ; 79 (m 614) ] 314),

1, 00- 1. 07 {RinPreps £ 24 [{V ARDirmsthylqerbamoyDsthioky1-3-propox v s, 311),
3.11331(@%@&@%@%50, 2H) , 472(d 2H) 5.72 (d,
111), 6.74 (dyd ?rozeéu{e%fﬂk%he 8 s%%pﬁﬁ (5)|th theRadarsebrdpbund 3)
Synt hesi s of cgm oun - ydrogen according to the

process of 1ER&hplge3. ﬂ@mn‘slﬁbDﬁg)(m@@}L)cﬁwﬁWrﬁé}O@M plpaReaced a col orl ess
SID:\/rso fmﬁ#eﬁﬁé%*%%%%ﬁ&%% %/%Egg}%gﬁg@@%g) Rf512 491 éél(l\l =

%. 51130) 8% 45- 1'H$(smcazﬁﬂ%EtD,P5>ﬂkexa®5R(W0 ﬂll‘ﬂ)’lR@MSLOQégﬁo ):8H) | g ;Lg (s,
s e m%ﬁﬁ&%&%é&%%@m sHpem et bz & 0

tinme 5.26 3 84@:0%1})3!961(1)‘1,11‘1) BRUG, 270, 40\) H1)1268 Gotipp 6i17d (4.2H), 6.83

[ 4- [(NN-Dl r baymoyl ) met hoxyl - 3- propoxyphenyl ]Jacetic acid propyl
ester (1) 9?r@’!etﬁngl 3: pMoxyVheny Saration of 2-r4-r(N. NP
roi2ylgarbam!a - hydroxvacetic acid propyl ester (12-D) 25 Using the
procedure of Example 4B sub-part (4) with the reactants conpound C (2.27
g, 8.46 nﬂﬁﬂ&%ﬁ%’n@ pot assi um carbonate (2.50 g, 18.1 mml), and

2- chloro-N, N dtr.@artﬁxg cmﬁ&ﬁa%@wﬁg hgﬁogan adec?@in Tothe proc@FPOEXMNHlL4D, was
prepared (1.0 TCC (silica, 50% Et OAc/ hexane) Rf g) 36 1H NVR ( DMSO- d6,
300VHz) : 8sufpart (6) compound 10 was prepared as a white solid (0.80 g, 2.37 mm

0.67-0. 79(m 6M 3,8 &1k SR ehRM et Rach REGT Rk @ﬁmamomg $ 3H, 3. 11-
15 0.71(t, 3H), 0.89 (t, 3H), 1.44 (q, 2H), 1.65 (q, 2H), 2.75 (s, 3H), 2.91(s, 3H), 3 48 (s,
2H), 3.84 (1, 25D, 3.90 (t, 2H), 4.67 (s, 2H), 6.64 (d, 1H), 6.70 (d, 1H), 6.79 (s, 1H).
HPIL.C (RP, 10~76% acetonitrile/water, 6 minute run, 214 nm) retention time 4.23 min,
99.2% purity by HPLC,

20 Exam gle 11. Compound 11; [4-[(N-Eihyl-N-propylcarbamoyl)methoxy]-3-
~ propoxyphenyl]acetic acid propyl ester

(1) Preparation of 2-[4-[( N-Ethvl-N-propylcarbamoyDmethoxy]-3-propoxyphenyl}-2-
hydroxyacetic acid propyl ester (11-D)

25 Using the procedure of Example 4B sub-part (4) with the reactants compound €
(2.43 g, 9.06 mmol), acetone (60 mL), potassium carbonate (2.50 g, 18.1 mmol), and 2-
chloro-N-éthyl—N—proplyacetamide (1.94 g, 11.9 mmol) compound 11-D, was prepared
(175 g)

TLC (silica, 50% EtOAc/hexane) Rf 0.28; 'H NMR (DMSO-dg, 300MHz): &

30  0.67-0.79 (m, 6H), 0.87-0.99 (m, 3H), 1.00-1.07 (m, 3H), 1.40-1.47 (m, 4H), 1.65 (g,

| 2H), 3.11-3.31 (m, 4H), 3.82 (t, 2H), 3.88 (¢, 2H), 4.66 (d, 21), 4.94 (d, 1H), 5.85 (d, 1H),
6.74 (d, 1H), 6.77 (d, 1H), 6.92 (s, 1H)




31 (m 4R), 3.81 (t, 2H), 3.89 (t, 211), 4.67 (s, 21-1),4,94 (d, 111),

86 (d, 11-1), 6.71 (d, 111), 6.78 (d, 111), 6.91 (s, I|H)p2s5)yab 206y 2006
V\D 20 04/ 037750 PCTf US2003/ 002227 32 (2) Preparation of
- 2-[~L-r (NN-Di propyl car bamoyl ) medi o - 3- pMPoxYPh_e_. nY_11-2- acet oxyacetic
aci d Pr QWO 2084/03750( 12- E) Usi ng t he procedure of Exan#C@nusEmogond2iiart (5)
with the reactants conpound 12-D (.70 g, 4.29 mmol), DCM (100 ni),
pyridine (1.0 ni, 124mm| and acetyl. 5bromde(0 60 m., 4.77 mmol),
corrpound 109) Preparatiomefed ) gpylparbamay pEHEe FHe) )
0.57;' H NVR AP )067079(m6H) 090(t 3H),

TR ek B e Bk A 2
10 Q Syntl]b_El(l;-'?@g mmnﬂ DOV e mlgyeiding 6L an122 Ew@h alﬁ%eﬁ%
accor dlgg gnﬁc{ég §§7 %g@gﬁ&é%% E,&%{@O )orrpound 12 was

prepared as a C Ss ol ilica, 50%
Et OAc/ hexane) RfLCO(sBiBa,SBI%I\BtBA(cMﬁeMBfa@ MR‘S(DI\G‘S(B%GOQMI'T(LM 9H), 0.89

513 °5 oo 8700 @Bhethini dul ouSil ool of B hlengh %8 1% &

111 HPL 0 | £72 ) 1metention
Time 5 45 R B B A A T rreond 1, ToF

[ 4- [ (N- Edi 9&?4ﬁ,hﬁbﬁyl7éérlﬁﬁn%?/¥§?n&fhoxyl 3- 20 propoxyphenyl | acetic acid

propyl ;ester (1) _P_r-eparation of
2-{L- d Et hyl - N- met hyl ear banovl ) met hoxyl - 3- pLo oxvvhenyU: Z:

hvftchyacMM&mpMém er (13-D) Using the procedure of Exanple 4B
sub-part (4) V""l;reantng o%hawﬁggﬂgycﬂa%g aggﬁrdlﬁém(tge BRclks o?E%gwm)

acetone. (60 nL
chl or o- N-eﬁdbyﬁart%ﬁ)rmhﬂpw:ﬂlddtmpd@a\‘eﬁaﬁsc@pd@szﬂ(@sﬁi)g,ﬁ MQDnd 13-D, was

PrHﬁﬁ/la?E gﬁ/so( é GGM‘)&QQG/S%‘%%E‘SOQ 9&8/ IW@I%%#’%?QW 't 1.5H), L45
(dq, 2Hls 15 630080 (RAMH) 080-0(95 (B3 MSHS, RO, 139H)31 aal(ﬁin(mzmﬁ) 1328465 (m, 2H)
Ca oIt Gl sy (a 40n 5 45 P & 3m. 2,85« ko, 4Bk 10, S B éfeer i) O O
2H), 6.79 (s, 1H). HPLC (RP, 10-70% acetonitrile/water, 6 minute run, 214 nm)
* retention time 5.26 min, 100% purity by HPLC.

- 20 Ekamgle 12. Compound 12: [4-[(N.N-Dipropylcarbamoyl)methoxy]-3-
. propoxyphenyljacetic acid propyl ester

Preparation of 2-[4-[(N.N-Dipropvlcarbamoylmethoxyl-3-propoxvphenyl]-2-
hydroxvacetic acid propyl ester (12-D)

25 Using the procedure of Example 4B sub-part (4) with the reactants compound €
(2.27 g, 8.46 mmol), acetone (60 mL), potassium carbonate (2.50 g, 18.1 mmol), and 2-
clﬂor&NN»dmroplyacetanude (1.65 g, 9.29 mmol), compound 12-D, was prepared
(1.0g) -

TLC (silica, 50% EtOAc/hexane) Rf 0.36; 'H NMR (DMS0-ds, 300MHz). 3

30  0.67-0.79 (m, 6H), 0.87-0.92 (m, 3H), 1.43-1.46 (m, 4H), 1.65 (q, 2H), 2.03 (s, 3H), 3.11-
3.31 (m, 4H), 3.81 (t, 2H), 3.89 (t, 2H), 4.67 (s, 2H), 4.94 (d, 1H), 5.86 (d, 1H), 6.71 (d,
1H), 6.78 (d, 1H), 6.91 (s, 1H).




WD 2004/ 037750 PCT/ US2003/002227 33 -(2) Prgparation of

2-[4-[ (N-et hyl - N-net hvl car banovl ) met hoxy] - 3- pr opoxyphenyl | -g—;ugmeQxyaceti C
acid propyl ester (13-E) Using the procedure of Exanple 4B sub-part (5)
~with the reactants conpound 13-D (1.60 g, 4.35 mml), DCM (100 nL),

- pyridi ne wa2@4mizysel2. 4 nmmol ), and acetyl 5 brom de (EI832098/002227/7 mmol ),
corrpound 13-E was prepared (1.9 g) 3C (silica, 50% Et OAc/ hexane) Rf 0. 25;
11 NWR (DI\/ISOdG 300M—|z) 6 0. 71 (t 2 1.06 (t,

1.511), 1.45 Rrepardtign of 7- . ! : 4, 3.20-3.29
(in, 2M BBW&ER(S, H) 573(s Iff) 6.79 (d,
IH), 6.85 (d, ohdda Treati ng
conmpound 13- F, %wgmggdfcgdu&@%xgéﬁgﬁn@sﬁ?%ﬂ SVIur o@éegéé&(%?gmnpl e 4B

sub- part (m(ddnmommmmm\@ﬁvbﬂ@paﬂéma@ra (b@mlléémlb apdagsty) 4. 27

1), TLC 09%.Et OA DVSO- d6, 300VHz) : 8
gﬁ?s) 1% ‘("SI (5868’@04071':’ éﬁ?mg‘i\ﬁ%}g—?f%%g?ﬁéé&i% Eq 211) 1. 64 %q
gt?) 421 gg (d S'Pl),C(s'thZQS(I%Eﬁ)Ac(/HaxaﬁlalRIQSIZ YURNVR (DNBO3L.S00¥EZ)AH) . 3.89 (t,

: 2 70%
Ak omi et DS, OB BNk a8k I3 AR A 1 208 e . B30 oo
ity b BAD
Pk E%’m@ﬁ“ﬁfg),?@s ] eargg%gsy @B‘}?Q%@QHI)% 74 (d, 1H), 6.85 (d, LH), 6.96 (5, 1H)

propy et hoxyl - 3- propoxyphenyl Jacetic acid et hyl
ester Conpound 11 (0.201 g, 0.5 10 nmmol) was saponified by dissolving in
(1 1)1 Nbgﬁ h% r4 ilo m). Waile the n-dxture was imersed in an
ice batﬂ m., 0.51 nmol) was added and _the m xture was

stirred over ni ghieatingidompeehdi2tlh witbitpdroganchooradisg tathe Proses SHERNE 8M  The
aqueous port.ion S aci d I i extracted into -
b 0@2 O%Sneh & ﬁé@tﬁayed as ac@g;?less%ﬁl @.8b 292. (%] ﬂgié

DCM and d ST um rermve under vacuum
The aci d pr oducTL@slidaeli% S Awitbxiue) &f 68 olH KRR (RYISOulsMOMER)dLi d (2

d 0 add t h . Sol t
et v ARHEH: SO G bt SEEes Bt BOP S D 2
chromatiggr aphy, 3taa (GRKE, 38IHUNG.651(4, 2&!@ @.6@6]69!(:111&215) 617 (<, 1#p HWBL.CO. 465

nmol ) . TLCéf')’S ica, 50% Et OAc/ hexane) lgﬂmg LH :L\I% (;)%QC]. 1?0%%

0.82 (q, loﬁ%a%toz@ﬂﬂﬁ{a%%mmﬁww @i fgfentig y 22 (d

2H), 3.34 GfnitydBHPI8:.45 (s,

Example 13. Compound 13: [4-[(N-Ethyl-N-methylcarbamoyl)methoxy]-3-
20  propoxyphenyljacetic acid propyl ester

(1) Preparation of 2-[4-[(N-Ethyl-N-methylcarbamoyl)methoxy]-3 -Dronoxvnt_lenvﬂ-z-
hvdroxyacetic acid propyl ester (13-D)

Using the procedure of Example 4B sub-part (4) with the reactants compound C
25  (2.26 g, 8.42 mmol), acetone (60 mL), potassium carbonate (2.50 g, 18.1 mmol), and 2-
chloro-N-ethyl-N-methylacetamide (1.26 g, 9.29 mmol) compound 13-D, was prepared
(1.6 g)
TLC (silica, 50% EtOAc/hexane) Rf0.16; 'H NMR (DMSO-dg, 300MHz): &
0.71 (t, 3H), 0.91 (q, 4.5H), 1.06 (¢, 1.5H), 1.45 (q, 2H), 1.65 (q, 2H), 2.80 (d, 3H), 3.20-
| 30 3.28 (m, 2H), 3.84 (t, 2H), 3.96 (m, 2H), 4.73 (s, 2H), 4.95 (d, 1H) 5.73 (d, 1H), 6.79 (d,
1H), 6.85 (d, 1H), 6.96 (s, 1H).




25 July 2006 WD 2004/037750 34 PCT[ EJS2003/002227 2H), 3.89 (t, 2M 4.07
(q, 2H), 4.63 (s, 2H), 6.68 (d, 111), 6.76 (s, 12H), 6.81 (& julydoos HPLC
(RP, 10-70% acetonitrile/water, 6 mnute run, 214 nn) retention tine 4.88
rain, 95%opurity by HPLC. 5 ExaMpl e 15. Conpari son conpound propani di d:

[ 4- (] VN-WaResieyl7@ar banoyl ) net hoxy] - 3- net hoxypheny| | &sa1isg003002d2%r opy |

ester jacetic acid proRYl ester (18 (1) Preparation of
3- met hoxy- 4- hydroxtheny A) 4- Hydroxy 3 met hoxyphonet hyI

(Si gma- Al df2) dirypangiis ethyi-f LI VA e petypheny
-5 drops of ¢ bci d were added andthe sol ution was

neat ed ‘at 100 %Eu?%tm?ﬁx%éh%w 5 il leQﬁSes%ﬁ"ébﬁﬁ (3)4h8: thdNERadh@mpoRact i on was

conplete, the |- was renoved und reduced pressure, the resulting
oi | was di I3Ded. Gﬂng’; hzemnyvl) e (00 miAD S EH0 Wt K& mreth peshiecsli um

“bi car bo at ol r- . The solution was
dried o erE #@163%33?%%0%%%“@“?1 }?;&g‘dbgﬁ%e@{] oI vent vvas removed
under reduced prm@muca,,so@mm/rﬁammoas; 'NGIR| (DMESO-di, 38eYBgNant i t at i ve

)(“zal C'Is, | HABI@#@&B),O%(% 5@%44 og(t ﬂ&éq b, E{%g)(qgﬁfj C?Oééfl%[{g& 8?1—12) 3.44

Ar 6.73 . r 1H06.70{d,
F4|_2 ( NN- di 8% é‘g%r ban%fﬁ(%ﬂn%ﬁké%ﬁ((a%{) 369(’1@(%(%5?3'(('3%‘25%%& ppro:()yj es

3- Met hoxy- J,Hh)ﬁcﬂ’o'dﬁ)llbﬁeﬁa%@ﬂéi)rc acid propyl ester (ILAI was dissolved in
25 acetgne. To the solution, - equivalents of K2CO8 were added, followed by
1.2 equivalent of 2-chloro-N, N-di ethyl acetam de. Under vigorous stirring,

t he SUSW“@Q&MM&QM_QE reflux (60'C) for -15 hours. After cooling to
room tenperaturg the reactiqn g4n x WA & 16 RBGs bitEx dn§IBdmi Ng -
sol vent remved'?ﬁ?itdlg COPRT ecgr—pr efggg&og |CJJfhllﬂg g |Sel dxof a dark
yel | ow oi | subFpet (@), Icgfmpcmdl(l&mmp:qurad as‘awibr]@ys ®101|5cga4éﬁﬂlﬂum’1) 30

chr omat ography r.odu title ) 8 0.78

(3H, t, Ifgﬁ? St Bl e&e%)%ﬁ%%?wﬂw%‘%ws’w% 3.20

(4H i B N(tem)’b 9@1(1% 45”9% 062 1.5H3, 1.4 GHROD.64 &y, BHY, 2180 (&, 3HHCERBH,28. 90 ( 2H,
U y 202)6 OB 34 (2588 o, 3867 o5 a.80 o Fh)e 626 B 1A 6P (L) 20

' 1H). HPLC (RP, 10-70% acetonitrile/water, 6 mioute run, 214 nm) retention time 4.47

' min, 99% purity by HPLC.

20 Example 14, Compound 14: [4-[(N-Ethy}-N-propylcarbamoyl)methoxy]-3-
propoxyphenyljacetic acid ethyl ester

Compound--_l_l_ (0.201 g, 0.510 mmol) was saponified by dissolving in (1:1)
MeOH:deionized water (10 mL). While the mixture was immersed in an ice bath, 0.IN
25 NaOH (5.1 mL, 0.51 mmol) was added and the mixture was stirred overnight, diluted
with deionized water and washed with DCM. The aqueous portion was acidified with 1IN
HCl, and the product extracted into DCM, and dried over magnesium sulfate. Solvent
was removed under vacuum,
The acid product was redissolved in ethanol (20 mL), sulphuric acid (2 drops) was
30  added and the mixture was heated to 110°C overnight. Solvent was removed under
vacuum and the product was then purified by column chromatography, to give compound
14 as a colorless oil (170 mg, 0.465 mmol).
TLC (silica, 50% EtOAc/hexane) Rf 0.59; "H NMR (CDCl;, 300MHz): 8 0.82 (q,

3H), 0.94-1.20 (m, 9H), 1.52 (m, 2ED), 1.74 (m, 2H), 3.2 (d, 2H), 3.34 (q, 2H), 345 (5,




WO 20041037750 PCT[ US2003/ 002227 35 FEAainple 16. The followng illustrates
representative pharnmaceutical dosage forns, cont aining a cg@gumf;of t he

i nvention "conpound X' 5 (i) Injection 1 w % ' Conpound X soy bean
oil 10.0 egg phosphatide 1.2 10 glycerol 2.25 disodium edetate di hydrate
- 0.0055 sWﬂiZQﬂﬂOJW@r oxide gq.s. water for injection t@CEI(32003802237 )
Iniection 2 wt % ' Conpound X 1.0 3%0y bean oil 5.0 fractionated coconut

- ol 5.0 20 e hatide 1.2 2.25 disod di hydr at
o 0055 0dRm I HOB A G, - 4G Gr68 G DS G0 PHopor BB - 5
| ni ecti on St (e, 1CRTDUAG:Kiohat0% Widdio AN R Sh0BEER%0 W v 30

propyl ene glycol 40% w v water for injection (1v) Iniection 4 wt %
' Conpound R5%uGubwWHPLQG5 N- et hyl pyrrol i di none 30% w'v propyl ene glycol*
40% w v water for injection

5 Example 15, Comparison compound propanidid: [4-[(N,N-
 diethylcarbamoyl)methoxy]-3-methoxyphenyljacetic acid propyl ester

Preparation of 3-methoxy-4-hydroxyphenylacetic acid propyl ester (15-A
4-Hydroxy-3-methoxyphenethyl alcohol (Sigma-Aldrich) was dissolved in
10  anhydrous 1-propanol. To this solution ~5 drops of concentrated sulphuric acid were
added and the solution was heaf:ed at 100°C for 3-5 hours in a pressure tube. When the
reaction was complete, the 1-propanol was removed under reduced pressure, the resulting
oil was diluted with ethyl acetate and washed with saturated sodium bicarbonate solution,
distilled water, and then brine. The solution was dried over magnesium sulfate and
15  filtered and the solvent was removed under reduced pressure, giving 15-A as ared oil in
“almost quantitative yield.
'H NMR (DMSQ, 300MHz) 3 0.77 (3H, t, CHz), 1.47 (2H g, CHy), 3.44 (2H, s,
ArCH,CO), 3.65 (3H, s, OCHj), 3.89 (2H, t, OCHy), 6.60 (ZH, m, ArH), 6.73 (1H, s,
ArH), 8.79 (1H, s, ArOH)
20

(2)_Preparation of [4-[(N.N-diethylcarbamoylmethoxy]-3-methoxyphenyllacetic acid
propyl ester
3-Methoxy-4-hydroxyphenylacetic acid propyl ester (15-A} was dissolved in
25  acetone. To the solution, . equivalents of K;CO5 were added, followed by 1.2 equivalent
of 2-chloro-N,N-diethylacetamide. Under vigorous stirring, the suspension was warmed

to reflux (60°C) for ~15 hours. After cooling to room temperature the reaction mixture

. was filtered and the remaining solvent removed under reduced pressure, giving a 95%
yield of a dark yellow oil. The oily product was purified by silica column
30  chromatography to produce the title coﬁpound.
| | 'HNMR (DMSO, 300MHz) 3 0.78 (3H, t, CHz), 0.94 (3H, ¢, CH), 1.05 (3H, t,
CH3), 149 (2H, g, CHz), 3.20 (4H, m, N-ethyl CHy), 3.49 (2H, s, ArCH,CO), 3.66(3H, s,
OCHj3), 3.90 (2H, t, OCHy), 4.63 (2H, 5, OCH,CO), 6.72 (2H, m, ArH), 6.80 (1H, s, ArH)




“(y) Injection 5 % 40 ' Conpound X 1.0 soy bean oil 1.0-3.0 lecithin 1.2
glycerol 2.25 sodiumhydroxide q,s. 45 water for injecti o4t RIyLEI625 July
2006 WD 2004/ 037750 PCTfUS2003/ 002227 36 (vi) Iniection. wt % ' Conpound
X 1.0% WV soybean oil 10.0% WV safflower oil 10.0% WV 5 egg
- phosphat i€ 2004835750 v gl ycerol 2.5% Wv sodi um hydr @iTds2e3/802227wat er f or
injection 10 (vii) Injection 7 wt % 33 Conpound X 1.0% WV soybean oil
10.0% WV egg phosphatides 1.2%wv glycerol 2.5%w v 15 sodi um hydr oxi de
g.s. water for injection (viii) Iniection 8 t# % ' Conmpound X 1.0% WYV
20 soybean oil 30% w v phosphatidylcholine 1.2% wv fromegg yol k glycerol
3\& GZ/% WV pabmeh e RibffgdraderepRlGhative phrfia@ktib A dodabddor@s,i €ction. 9 -

0

containing a compound of the invention “compound X”

5
(i) Injection 1 wt %
‘Compound X’ 2.0
soy bean oil 10.0
egg phosphatide 12
10  glycerol 2.25
B disodium edetate dihydrate 0.0055
sodium hydroxide - q.s.
water for injection to 100
15
(ii) Injection 2 wt %
‘Compound X’ 1.0
soy bean oil , 5.0
fractionated coconut oil 5.0
20  egg phosphatide 1.2
- glycerol 2.25
disodium edetate dihydrate 0.0055
‘sodium hydroxide Q.5
water for injection to 100
25
(iii) Injection 3 wt %
‘Compound X’ 1.0% wiv
" N-methylpyrrolidinone 30% wiv
30 propylene glycol 40% wiv
water for injection.
(iv)_Injection 4 wt %
*Compound X’ 2.0% wiv
35 N-methylpyrrolidinone 30% wiv
“propylene glycol _ 40% wiv
water for injection :
(v) Injection 5 wt %
40 “‘Compound X’ 1.0
50y bean oil 1.0-3.0
lecithin 1.2
glycerol 2.25
sodium hydroxide : a.s.

45  water for injection to 100




" Compound X' 4.0%w v soybean oil 20%wv 30 lecithin 2.4%wv glycerol
2.5%wWv oleic acid 0.03%wv 0. 1 N sodium hydroxide q. 5 Judy 968 Wwat er
for injection 35 Wilnjection 1 wt % 'Conpound X 10.0 %WV
-caprylic/capdc triglyceride 10.0 %WV egg phosphatides 1.2 % w v 40

gl ycer ol WO2080%j’sp sodi um hydroxi de q.s. water for PREASIHHN2 )
Iniection 11. wt % 45 ' Conpound X' 3%.0 % Wv caprylic/capric triglyceride

15.0 %WV egg phosphatides 1.2 %wyv glycerol 2.5 %wv sodium

hydr oxi de %ﬂs\%zsm%t er for inject-af25 July 2006 WD 2004/ 037750

PCT/ 1JS2005/mamenyX37  (xii) Injedtd®fA™2 wt” %  Conpound X' 10 % w v

M gl yol 0818py8eam<ild. 0 ow/v egg yollROFhEYphatides 0.5-1.0 %w v 5 DVPG 0.1 %

w v gl ycesailower®8 % w/ v sodi um HQ(@?@WVde g.s. water for injection 10 The

above fdr negeathiosphetidpay be obt ai ned-

glycerol 2.5% wiv
sodium hydroxide a.s.
water for injection
10 (vii) Injection 7 wt %
‘Compound X’ 1.0% wiv
soybean oil 10.0% wiv
egg phosphatides 1.2% wiv
glycerol 2.5% wiv
15  sodium hydroxide q.s.
water for injection
~ (viii) Injection 8 wt %
‘Compound X’ 1.0% wiv
20  soybean oil 30% wiv
phosphatidylcholine 1.2% wiv
from egg yolk
glycerol 1.67% wiv
sodium hydroxide Q..
25  water for injection
(ix) Injection 9 wt %
‘Compound X’ 4.0% wiv
- soybean oil 20% wiv
30 lecithin 2.4% wiv
glycerol 2.5% wiv
oleic acid 0.03% wiv
0.1 N sodium hydroxide g.s. topH 8
water for injection
35
(x)} Injection 10 wt %
‘Compound X’ 10.0 % wiv
caprylic/capric triglyceride 10.0 % wiv
egg phosphatides 12 % wiv
40  glycerol 2.5 % wiv
sodium hydroxide Q8.
water for injection
(xi) Injection 11 wt %
45  *Compound X’ 5.0 % wiv
caprylic/capiic friglyceride 15.0 % wiv
egg phosphatides 1.2 % wiv
glycerol 2.5 % wiv
sodium hydroxide (8.
50

water for injection

%fbnventional procedures wel | known




in the pharmaceutical art. For exanple, a formulation of conmpound 1
according to Injection 9 was prepared by the follow ng prasekitir ®06A

‘m xture of L-a-phosphatidylcholine 60 % (lecithin) (2.40 g), glycerol (98
% 15 (2.50 g), (both from Sigma-Aldrich), oleic acid (99 % (0.03 g)

(Fl uka- Siyaraeoaoslsoch, Buchs, Switzerl and) and dei oniPEFAISae8/64223771. 1 g) was
heated at 60 C until fully dissolvéd giving an opaque sol ution. The pH was
adjusted to pH 8 while the solution was still warmby addition of 0.1 N
NaOH. A mi giihbngection Ebnpound 1( 4. 0 gWignd soybean oil (Sigma-Al drich) (20.0
g) was heat@uposnd® C until misci BP& &l t hen added to the first 20

m xt ure. TMEglgd®E8i0 on was stirred 3-1&9 fa/st 60 C and then transferred to a
beaker andeggsollrphesphafides a Pol yt r &P-1.09sW& honogeni zer for 5 min at maxi mum
speed tH pbbiAGle a preni xed sol uthlof.w/A nicrofl uidi zer (M crofluidics
Corp., NewgigeerolVA, nodel no. 1105)2.38e% w/wwashed wi't h i sopropanol and then
dei oni zed yydiuat hydfdxédeni cr of | ui di zegs.were prinmed with 25 a mninmal anount

of the prewhxedr Bgdetibd on. The reservoir of the mcrofluidizer was filled
with the prem xed solution and the solution was circul ated through the

m xi ngig chanber for 30 sec at maxi mum pressure (-12000-15000 psi). The
first -10 dr opsriefabove femafidtiensinapde siahibéd Brconeneomd pioeatues vatidnows car ded,

then all subsequent fractions wer g ollected.in a lgi 3, \éﬁﬁ?t 30 Al'l
publ i cat i oidhe aicalatty BOD FEAMPIY 3d0R n gf GRmDQR g?ﬁ REE By reference
‘her ei n, asmﬁééﬁ&g@wia@&klyéréﬁw thy fdlloGHRRsRMad. by reference. The invention has
been described with reference to various specifi n referre
enbodi ment s andA méxshio Lk phospRzfidyisholing 60 gﬁ@?ﬂ‘ﬁ‘“ﬂ)é'%p@&%ﬁ &§ & ‘%};\t nany
Lo TS B S Y i e L e
formul a (1Buchs, SvilerlfhdNafdcionized Rater (71.1 g) was heated at 60 °C until fully
dissolved giving an opaque solution. The pH was adjusted to pH 8 while the solution was
still warm by addition of 0.1 N NaOH. A mixture of compound 1 (4.0 g) and soybean oil
(Sigma-Aldrich) (20.0 g) was heated to 60 °C until miscible and then added to the first
20  mixture, The solution was stirred briefly at 60 °C and then transferred to a beaker and
| stirred with a Polytron tissue homogenizer for 5 min at maximum speed to provide a
premixed solution.
A microfluidizer (Microfluidics Corp., Newton, MA, model no. 110S) was
washed with isopfopanol and then deionized water. The microfluidizer were primed with
25  aminimal amount of the premixed solution. The reservoir of the microfluidizer was
- filled with the premixed solution and the solution was circulated through the mixing
chamber for 30 sec at maximurn pressure (~12000-15000 psi). The first ~10 drops of
microfluidized solution were collected and discarded, then all subsequent fractions were
collected in a glass vial.
30
| All publications, patents, and patent documents ate incorporated by reference
herein, as though individually incorporated byrrcference. The invention has been
described with reference to various specific and preferred embodiments and techniques.
However, it should be understood that many variations and modifications may be made

35  while remaining within the spirit and scope of the invention.




"OR 4 0 wherein Rl is selected fromthe group consisting of

“(C2--cB)al kyl, (C2-Co)al kenyl, .10 (C2-C6)al kynyl, 25 July 2006
(C3-C6) cycl oal kyl (Cl -C6) al kyl, phenyl, and benzyl; R2 and Ware each

- independently selected fromthe group &dnsisting of 9 (Cl-C6)alkyl,
(C2-Co6) al kenyl, and (C27-C6) al kynyl, or R2 and R3, together with the
nitrogen atomto which they are attaSIIiédMSorma het erocyclic ring having
from5 to 7 atonms, and 15 R~ is selected fromthe group consisting of
(C-Co)al kyl, (C2- CG) al kenyl, and (C 2-C6)al kynyl; provided that the sum
of the nunber of carbon atoms in R, R-, R3, and R~ is greater than 7. 20
2. The cofpound @rnravadef formpglalsin' R is selected fromthe group
consisting of (Cz-C6)alkyl, (C27C6) al kenyl, and (C2-Qall ~ynyl 3. The
conmpound of claim2, wherein R is et hyIRzor propyl. 25 4. The conpound of
any one of clainms 1-3, wherein Wan f,\fr g each independently selected
fromthe group consisting of (Cl-C4)alfky (C2-4) al kenyl, and

(C2-A)al kyiiyl. 25 July 2006 39 5 he conmpound of claim4, wherein R~
and R are each independently (Cl- )aI k 6. The conpound of any one of
claims 1-5, wherein R~is (C-C4) 4l 7. The conpound of claim 1,
wherein R is (C2-C)alkyl; R-, W
(C-Cc4)alkyl; and the sumof the n
ranges from8 to 12. 10 8. The conpq
propyl; R-, R3, and R~ are each indepeRdghtly sel ected from the group
consisting of nethyl, ethyl, and proI and, the sum of the nunber of
carbon atons in R, R~, R3, and R is 9, 16, or 11. 9. The conpound of
cl aim 8, V\QEI‘EI n R~ and are each ethyl and R~ is propyl. 15 10. The
conpound BfF®ai m | wherein the conpound is [4-[(NX-

R' is selected from the group consisting of (C—Cg)alkyl, (C,-Cg)alkenyl,
10 (Cx-Ce)alkynyl, (C3~Cs)cycloalkyl(C;-Ce)alkyl, phenyl, and benzyl;
R? and R? are each independently selected from the group consisting of
(Ci-Ce)alkyl, (C2—Cs)alkenyl, and (Co—Cg)alkynyl, or R? and R®, together with the

~ nitrogen atom to which they are attached, form a heterocyclic ring having from 5 to 7

b

R~ are each independently
Nngper of carbon atonms in R, R-, and R
und of claim7, wherein R is ethyl or

atoms, and ]
15 R* is selected from the group consisting of (C;—Cgalkyl, (C,-Ce)alkenyl, and.
(Cr-CeJalkynyl |
provided that the sum of the number of carbon atoms in R, R%, R, and R* is

greater than 7.

20 2. The compound of claim 1, wherein R is selected from the group consisting of
(Cr-Ce)alkyl, (Cr~Ce)alkenyl, and (C;~Ce)alkynyl.

3. The compound of claim 2, wherein R is ethyl or propyl.
25 4. The compound of any one of claims 1-3, wherein R? and R? are each

independently selected from the group consisting of (C;—Ca)alkyl, (C;-Cy)alkenyl, and
(C-Cylalkynyl.




_di et hyl car banoyl ) net hoxy] - 3- et hoxyphenyl ] acetic acid propyl ester. 11. A
“process for preparing [4-[(N V-diethylcarbarnoyl ) nmet hoxy] - 352@ly 2006
et hoxyphenyl ] acetic acid propyl esterigthe process conprising reacting a
compound of formula (11): GHOR RS OGR4 0 (11) wherein R is ethyl,
R~ is propyl, ggd R5 is hydrogen, wth a conpound of the formula

X- CH2C( =Cj*N( CH
5 (t%c ;;Iar maceut i cal conposition conprising a conpound of any one
of claims 1-1

base.

PR Of e{aﬁn % Whergtn Raand Ry

e eegh independpatlyr esence of a

and a pharnmaceutical ly acceptable carrier. 25 July 2006 40

13. The conposition of claim12 further conprising a therapeutic agent
sel ected romT%ehe r%l;}go onsi stifn .of anot her, sedative hypnotic agent, an
‘boé'?% [

anal gesi ¢, and

anyene i clagmg 1-5, yherein Rp ésiCorrenalkyl ¢l ai m 12

furthgr conprising an anal gesic. 15 The conposition of claim 14 wherein
t he anal g7esi c is an opioid. 16. A conpound as described in any one of

clains |

10 Fhsrcomypwund ofreldine &) whereindiyis (CAC, byl RfeRYaad & age saolpound as

descri bed jin a 0 ime, L - 10 _to prepare a nedi canept useffil for
i nduci ngqgé}%ﬁﬁ&#%m‘ﬁé‘)MSm@P%Pfi@di%ﬁo rArBonatPmEHt KRS R¥he use of
clai m 17 ash @' ghpes TOnB @ ganent finther conprises a therapeutic agent 15

sel ected fromthe group consisting of another sedative hypnotic agent, an
anal gesic, and a paralytic agent. 19. The use of claim 17 wherein the

oy dBTeE f o RonRIRE b RE T SRR R S ety Por R pyn RS RIS R afe Sl 1

wher éi'n the anal'gesrc s

15

20

25

independently selected from the group consisting of methyl, ethyl, and propyl; and the

sum of the number of carbon atoms in R}, R?, R?, and R*is 9, 10,or 11.
9. The compound of claim 8, wherein R? and R> are each ethyl and R* is propyl.

10.  The compound of claim 1 wherein the compound is [4-[(N,N-
diethylcarbamoyl)methoxy]-3-ethoxyphenyl]acetic acid propyl ester.

11. A process for preparing [4-[(V,N-diethylcarbamoyl)methoxy]-3-
ethoxyphenyljacetic acid propyl ester, the process comprising reacting a compound of
formula (II):

OH
o-R!

O

(D
wherein R! is ethyl, R* is propyl, and RS is hydrogen, with a compound of the formula
X-CH2C(=0)N(CH2CHs),, wherein X is a leaving group, in the presence of a base.

12. A pharmaceutical composition comprising a compound of any one of claims 1-10

and a pharmaceutically acceptable carrier.




10

15

20

25 July 2006
40

13. The composition of claim 12 further comprising a therapeutic agent selected from
the group consisting of another sedative hypnotic agent, an analgesic, and a paralytic

agent,

14.  The composition of claim 12 further comprising an analgesic.

15 The composition of claim 14 wherein the analgesic is an opioid.

16. A compound as described in any one of claims 1-10 for use in medical therapy.

17. Theuse of a compound as described in any one of claims 1-10 to prepare a

medicament useful for inducing or maintaining anesthesia or sedation in a mammal.

18.  The use of claim 17 wherein the medicament further comprises a therapeutic agent

selected from the group consisting of another sedative hypnotic agent, an analgesic, and a

paralytic agent,
19.  Theuse of claim 17 wherein the medicament further comprises an analgesic.

20.  The use of claim 19 wherein the analgesic is an opioid.




