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ALDH 2 I NHI BI TORS | N THE TREATMENT OF ADDI CTI ON [ 0001]
This application is a continuation in part of U S
woaa0ene23fMppl i cati on Serial No. 11/829, 836, fi |RCI/Us1098/053221
27, 2007, which clainms priority to U.S. Provisiona
Patent Application Serial No. 60/834,083, filed July
27, 2006, and U.S. Provisional Patent Application
Serial No. 60/846,428, filed Septenber 21, 2006, the
entirety of which are incorporated herein by
reference. Field of the Invention [0002] The present
invention relates to novel ALDH 2 inhibitors, and to
their use in treating manmal s for dependence upon

dr ugs

dopam ﬁféogﬁ%g ucrng agen?gﬁmé%gggﬁggﬂ%ﬁ) glgy

anphet ani nes, MIJGEURAR WHIGHTPQOLYEAIBRS i nhibitors

have al so been shown to be effective in treating

obesity. The invention also relates to nethods for the

preparation of such conpoupds; and to pharmaceutica

conposi tions containing then1 Background [0003] Today,
[000d ¢ penTign ofvehii@rethitesas polyeadtingihifBrueatises maj or heal th

probl ens worl dwi de. For exanple, al cohol abuse and

al cohol dependency can cause liver, pancreatic and

ki dney di sease, heart disease, including dilated

cardionyopathy, pol yneuBeplgtoyundi nt er nal bleeding,

] LS B R B PR
togeﬂﬁp&?esé‘ﬂ A6 BRDREUe a@BdaRVER THh&E AR5 Hﬁ@l‘i‘%ct?sféﬂﬁ%tlon by

consunption by a pregnant nother can al so
reacting @igethbrmivalr nsye dingstiy] esferscandione anmonc diobbligtransesterification,

constion A i tional al cohol use .and al coho
or by @r%f%e flt%ﬁ? ?e%sste%‘fi&as% i g finglggepction
mlxt'uﬂi Whes eVdTPésquonY afai r@é&oﬁ%kﬁﬁ‘@fxﬁhe ¥iRly ﬁﬁ@ct%@t@nﬁrauon, and

assaults, and other neurol ogica nd ot er ned
metlmnoltﬂvel’n&s o014 feabtioh niittore ihohakaso bt tanseseréfidationt e by
tional Institute on Drug Abuse to kill nearly

resul%igé OB BRMAFEIRY DL IFENERFESEl O Pigher meleleglaf weight PcéberSéeg @ﬁ{yelers via
poly&ithsaloh fnfhrChedildly R iy bhwpllF oy ritodSANEEE HARE

functieea] efacahiah place 6D@MIE, thé @icaiboxyliidcidsd@iolscardimethyl esters.
accidents, fire and Al DS conbined. Cigarette snoking is

(0003} heat mplsstiprersht PRIFESHTS a@meélmre:@’epmd inysinglp stage
react nethﬁt%c%@xgﬁﬁ% Baﬁggrgg]pes%gig%%@dn an(a ? c&%’engan l"i{g‘lg aeafcgon

acco 5t ne add PR e
typlcdllji Baafial At esatilosphedis pk@bike Fhdat t@@b&faﬁﬁésﬁwaﬁ)ﬂl@ WaBAAlboiling
and is the cause of about one-third of all cancer
poingieathegliol(pag., pbicapsetures ofghiosh! 7052105 r(éfqraeaeéens usmg ethylene

di t|on cancer arette kin aus
alvedff o B Aol E RSBl o Sah R S o Bari By G2k W0 or
xylerR¥ €S THRAIBE] Adal FEBend TR OBBotioANE adstst i @isGIRUE Yva®dr from the
chroni c obstructive pul nonary diseases in general. It

reactjon mixgwewdhe emmmuctt hia loov g)alesnlaewsmhkpwigestaroﬂedséser cooling

to rofydehb SR pay oA BiRA e i é%aééaesgsiﬁi%}mﬁw%h B, b ok

[0004] ke MILGAGhd ARBLHSIECIR ‘951 M%h;tegtegrtmkﬁw dre nkAY eedda t%

cocai ne abuse. Physi cal ects of cocai e use includ

stagequoessss. i "Elueefilrsbd;tmgﬁdyp]esli;eisg digct esteedicpliqni bxstranamﬂenﬁcanon
i ncreased..t enper at heart rate, and bl ood pressure

reactighjf STG1 i G0y o eevias R deme i dhe s Fagaap ety is

or cerebrovascul ar energencies, such as a heart attack

or stroke, potentially resulting in sudden deat h.

O her conplications associ-ated wth cocai ne use

i ncl ude di sturbances in heart rhythm chest pain and

respiratory failure, seizures and headaches, and

gastrointestinal conplications such as abdom nal pain

and nausea. Because cocai ne has a tendency to decrease

appetlte ~many. chronlc users can becone mal nouri shed.

o o .. o
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[0023] At present, the conpounds for use in the
i nvention include, but are not limted to:

wW@24opRe34+ hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] P&t/oglopes322i
nzoi ¢ aci d;
3-{[ 3- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl } be
nzenecarbon|trlle

polysopdenggRATIRF a9 Fynverthaolignmer to a polymes frithAprastedi meJacular
I
el (TR BRI N BRE RS 0 10 o mnleta et S bt e

esteﬁﬁamdﬁeactron may for example be carried out using conditions similar to the low
(3-{4-[ (et hyl sul fonyl)am no] phenyl } - 4- oxochr onen-7

molecr&}qlro\yerglﬁéio}psﬁ:pt]eb@ﬁ% Rciabapion ireactipr conditions described above. The
sec:c%d[s@%>< &6% 12&}1%% oi%i&g}{ lt})p"i‘éHuEl‘ﬂ Bé}?o%'eh usmg me thcgrong (Ei1 state

pol}&‘ie(r&aﬁm teeEn el x)amzux{r [(3 g Bbdult buor ﬁﬁrepﬁyé&@faeamh gnret h
éfhronen 4- one; gdroxy phenyl ) -
temIPe[rar fﬁeﬁe}ga,)@mgeratures above ambient temperature such as about 270-290° C for

poly(e t]%rsf(ier}ro%c? %%‘9’ uor (i nel; hox %}f ch o e&@rd}méer{lgfva{l L)? the

excddy ddeXYE@%anarPﬂﬁb@ﬁY@ Wy;ﬁcémiﬁhas sufficiently high viscosity so that it would
3- (4- hydr oxyphenyl ) - 7-{[ 5- ( 2- met hoxyphenyl) (1,72, 4- oxad
be updylg|difdiculy k9 §tivet distnglthe pelgenndersatipe reaction. The end product is a

rnedi?'q{é s g@{@ﬁg@ﬂ%ﬁeﬁh’t gﬁgﬂegtep wﬁrc}/lla%ter‘ czooﬁng ﬁ(sag solid” IThe SXM
prod%m{ t%/pf&}ﬂl’j? o) HB@M'p}ro? td §h'§pr£1é’m 6 bh EAdHREP n’Pﬁehéﬂd) REEAN) I turn

oxad|azol 3- nmet hoxy) chr onen- 4- one;
melGhQ nelrrgmumgh@ﬁwd)er <7r c(tl[la spitalfle devitamyddiont ityd mplh ény hfilm or
t h h - 4- X
moldiiig B PSR bl TRV iy DOy i #f Bleylene
e e e v &’éﬁ%‘?ﬁ%ﬁ“’e@’) sl
azol 3-yl)}netlioxy)-3-
4- hyd h I 4- , )

(7 ( {% { gxﬁpbueg{t 2 nglgg%ﬁ’é{fﬁgfﬁ Jnyeation) (1, 2, 4- oxadi azol
[OOO'Sfogl ‘)\/}e'ﬁ%tl?%}ﬂ)i aPrdddss 1o B PENRDERN N CE lﬂéﬂaﬂmﬁec{‘}ﬂ? weight
pdy&ﬁ@ﬁwﬁhﬁ thhpdkexymhgmmbg 4- oxochr omen- 7- yl oxy] nmet hyl

, 2, 4- oxadi azol -5-yl ) benzoate; prop-2-enyl

% ﬂ 3- ( BIOYHPS L IoRBiNg AN catep RBEMRhen- 7- yI oxy] net hyl } be
(o RO e aligmer ' saehearerelmsA R Rg AT B

oap&ssdi‘ehrlﬂyélevated temperature a solution of the oligomer in a nonreactive

3-{[3-(4-h droxyphenyl) 4- oxochr omen- 7-yl oxy] net hyl } be
n 7 TIer ca@geh/ly jof forming an azeotrope with water; and

Ja te: ﬁen@%ﬂr%o%gtﬁpﬁn%l t?le mrr?tur%cxprg gzeo?roprc%r?ﬁ()y t]orf)Fr(t)\l?rXe ll Syrup
3 tddprlidndy dHeayPbEiYh hrodecRled GRIMIBOLy st pokpthérah e } be

nzoat e;
4- ?@Efﬁﬁﬂhyar@Xyphenyl) 4- oxochr onmen- 7- yl oxy] net hyl } be

100G {1 R e Ryngm Ty HO B RSHeB RRRIR AR PR grsetr

ﬂexrBﬁi@ﬁlndtﬁe choice of reactants. The resultmg liquid polyester roduct can more
3-(4- hégroxyphenyl) 7-{[ 5- (3- net hoxyphenyl 2, 4- oxad

conveniznily Be usedtd manhbgiprd pdiyestes goatings end ath(etahquld polyester products

dr oxyph [ ),- 4- . .
than G458 o SR Plastiagig polysstor spetug wasFias: 1 ) penzo
c acid. 7-( {5 -[3 ,5-bis(trifluoronethyl)phenyl]
(1, 2, 4- oxadi azol -3 -yl)}nmethoxy)-3 -(4-
hydr oxyphenyl ) chr onen- 4- one;
3- (3-{[ 3- (4- hydroxyphenyl )~2-oxochr onen- 7- yl oxy] net hyl
}-1,2,4-oxadi azol -5- yl)benzenecarbonitrile;
3- (4- hydroxyphenyl)-7-[ (3-phenyl (1, 2, 4- oxadi azol - 5-yl)
) met hoxy] chr onen- 4- one;
3- (4- hydr oxyphenyl )-7-({3-[3-(trifluoronethyl)phenyl](
, 2, 4-oxadi azol -5- yl)} nmethoxy)chronen-4-one;
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hydr oxyphenyl ) chronen-4-one; -(3- {[(1R)-

1- (4-fluorophenyl)ethyl]am no} -2-oxopropoxy)-3-(4-
whyapassphenyl ) chr omen- 4- one; PCT/US2008/053221

- (4- hydr oxyphenyl ) - 7- ( 3- phenyl pr opoxy) chr onen- 4- one;

-{[5-(3 -fluorophenyl)( 1,3, 4-oxadi azol -2-yl )] met hoxy

}-3-(4- hydroxyphenyl)chronen-4-one;

- (4- hydroxyphenyl )-7-{[3-(trifl uoronet hyl)phenyl] et hox

y} chronen- 4-one; -(4-hydroxyphenyl)-7-( {5-[3

-(trifluoronet hyBripdrestidiptian 6f thedxasingol - 2- yl)}

t ho hr onen- 4-.one; . . ~
1008l nYe: 25 S AaIIAE T of msmpogiment o5 healisosgd pioetsno
]ch
"’""(9(1{ 5 P s qitfagip view of anoter epbodiment of the dislgsed process
[OOOijy) Fig. 34s a hyrdpazxiyp betawhy elewosfershdppinpecontainer ﬁlled with the
ydroxyphenyl ) -7-({5-[3-(trifluoronethyl)phenyl]is
‘h“%%EQBPb@“m§§?Hhethoxy)chronen 4- one;

oorgy? | %ﬁ@;rpgég‘e%g% E%g\)‘,:%l% IO Odip @‘%%’r%‘u}es GrkhLaRREhdibard 1Y

dmﬁ@&k(¥h&ddﬁaxyhhﬁaﬁhmﬁﬂgmmemhﬁﬂnan 7-yloxy] -N-[3-(trif
| uor onet hyl ) phenyl ] - acet am de;
-{[5-(2-chl orophenyl) (I, 3, 4-thi adi azol - 2-yl )] met hoxy} -

3-(4- hydroxyphenyl)

-[7-({4-nmethyl -2-[4-( %?ﬁ%ﬂgé%%gﬁwyl)phenyl](l 3-thiaz
[0011] - 5- Uh)eksriie hl@ﬂtéit-lﬁdlcates otherwise the following terms shall have the

oxochr omen- 3-yl ] benzenecarbonitril e;

folloying [nee@émgwmé @harlbbﬁ/appaﬁ@hi@}cpﬂ?é ipigplar anct plural:

10012 SETRY A8 6”0 Tht RO A B g more” ar used

interch@ng¥aBbIO NG Todxa |16) hcéatin composmon that contalns ‘an” additive
{4-methyl -2-[4-(tri | Uor onet ) phenyl ]( 3-

meang thay the-csatyng) (}qmmolﬂtﬁwy)fmmdgde Aor@m more’ addltlves

[00]&3[] le (()ig? §57p; l?%‘g’%ﬁg% yé\eans a mlxgugggl" WA 2)1p rplgr%)i)lule compoungs which

;mnéae&ﬁﬁﬁﬁgmﬁ Pos zenecarbonitrile;
X0- 7- ({% [3 (trlfluoronethyl)phenyl]lsoxazol 5-yl

[001}4rhst h’di}xeyﬁeuhf olveateBtemyleratiena? awensy teopetaturb ef at least 120° C.
[001253” {‘ > uggq%g%éattlrgrll f }e'ile% ?onglrec%/esterpfe Ca%IIOTll gr transgstgr)l( c%ltign
[001{6? { gg%%ﬁ%h%{t@%#g&ﬁ leﬂgﬁlgpﬂ;/ p elrﬂ%%]?? e%gﬁr wel)ght means

a poly@her 3vhts¢ Mreis exx Yhan3000 amu, “medium molecular weight” means a

[4- (et hyl sul fonyl ) phen I]chronen 4- one
polynjey Whosge {@llﬁ t98P ypao 7 @pﬁ ﬂnwnénhtghymleﬂéﬁwagm MeanHy g

- poE s ey B 05 (11 1 or omet hyi ) p

[001I7|] enyTid ferm Aor@¥ativa datier 3mydnk hEBIvBRN) otk @afRr #hivhean
7-({5-[3-fluoro-5-(trifluoronethyl) henyl]§ 3, 4- oxadi

disselxe dlweyse)qr @ﬁ“tenmswolgblh@m mediusx phishynoleduios wsieht polyester to
fornbgu%{d%g cg;Fcﬁ ?#g? eg; pBWLICHCl)Sr R reXctg.rRtaenyl J)t( glyco‘b gc))(r%%vhlch

theI{ é@)é@lﬁsoﬂ%%@c? Qhd hydh) il eRcfwai Sie RiiyBster (e.g., will not
7-({3-[3-fluoro-5 (trlfluoronethyl)phenyl%(

tranmﬂieaisowub ihquye@teh)catgpplmomwmﬁmp@ame]sbenz oat e
droxy henyl ) - 7-. C .
W"?i [4 et‘FF’Pl 8‘%%‘%‘1%?}1’1; FrbRigPy  means ampthod for gnonifeying the
1rin, v1sc051t measurement.

prod DR B T SRt without requifins yisequiny messurement;
chr omen- 4- one;
7-({5-[3-fluoro-5-(trifluoronethyl)phenyl](l, 2, 4-oxad
azol -3-yl)}etlioxy)-3-(4- hgdroxyphenyl)chronen-4-one;
7-({5-[3-fluoro-5-(trifluoronmethyl)phenyl](l, 2, 4-oxad
azol -3-yl)}netlioxy)-3- (4-
{[ (4- et hyl phenyl ) sul f onyl ] am no} phenyl ) chr onen- 4- one;
7-{[ 5- (2-chl orophenyl) (I, 3, 4- oxadi azol - 2-yl )] net hoxy} -
3- (4- hydroxyphenyl ) chronen- 4-one;

I L 1 ~ 1 N1 s~
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3-(3-{[3-(4-hydroxyphenyl) -4-oxochronen-7-yl oxy] met hyl
}-1,2,4-oxadi azol -5- yl)benzoic acid; nethyl
W@2(0p36344 (acet yl am no) phenyl ] - 4- oxochr onen- 7-PCT/US2008/053221
yl oxy} met hyl ) benzoat e;
3- (4- hydr oxyphenyl ) -7-{2-[ 4- (4- met hoxyphenyl ) pi perazi n
yl ] et hoxy}chronen- 4-one;
[0012]{ 2- [The {edmf polycoptessationiépperatniasy heethtomppradir¢lofay thrast 200°
C. xyphenyl ) chr onen- 4- one;
3- (4- hydr oxyphenyl ) - 7- ( 2- pi per azi nyl et hoxy) chronmen- 4-o
O - T BRSSP e Ry S SRS oxochr o
[OOI‘Hn 7The texop] “‘pblygitdr sypqﬂenams aYiqg)ciawhiok asmeathly pourable at room
temgcpr%lé{q(q%;g{,\grﬁlgh ]E:glgrl%glhg g hlng,glge ny%l ) gg@%ﬁ%% hUATAN gfegteerr ;?ozlglrger ina
non&%&&%é% g% | uorophenyl) (4-{2-[3-(4- hydroxyphenyl) 4- 0x0
chromen yl oxy] et hyl } pi per azi nyl ) car boxam de;
[0022] ( 2- TRe {eBmf pl@fe@reﬂ” id Fprefemboratiry to ghilsstyhedts oBthexavedtion
et hoxy) - 3- (4- hydraoxyphenyl ) chr onen- 4- one;

| -5-
that?ﬂﬂ(yza)ffozc}i Fetan ‘%ﬂeél% u{l@errucm% Fﬁﬁ%ﬁ%q?ﬁ)h &loyvever ofhiepxazo
A h
emt{?dfl’%éﬂgg 1}1@{7 81%? ’éX re%erFe;}f EH%G)? %}gei( c? ? {rﬁﬂ%ﬁ%r%;% hgz}]ni/tﬁrmore,

the RBItARINLT4nOBLMore preferred embodiments does not 1mp1y that other

7-12-(3- quoroglenyI ) - 2- oxoet hoxy] - 3- (4- hydr oxyphenyl )
embgg rg nghgsetul, and is not intended to exclude other embodiments from the

henyl) 7-{2-0x0-2-[2-(trifluoronethyl)phe
SCOpeci(]e? ox;} romen- 4-one;

[00231 ( 4- Wirdh @XPRER Ydspect 1d £ céiPordnl ¥hichmhdy BeabOREINYhIRNS, the
nyILethox }chronmen- 4-one;
ternp” SP stannaﬁydre@pfpmemsl cpnmmn@bhﬁwﬁeabwwwx% off¢h¢ geriperient
b one“ﬂ <%$ nyl]- acetam de;
Zm%i?% AY¥'E or ophenyl ) et hyl ] -2-[ 3-(4- hydr oxyphenyl
[00247 4- Wﬁ@ﬂ%&%ﬁﬁ of 2 MihR¥¥1368LAG i ndpoints includes all numbers

2-[ 3- (4- hydr oxyphenyl ) - 4- oxochronen 7-yloxy]-N-[2-(tri
subsmmdrvuﬂmu that yangpfﬁegyl jcaT etchudiesié; 1.5, 2, 2.75, 3, 3.80, 4, 5, etc.).

[002'2}( 3 y? él&cgysiqrﬁ/ mplgrg’ sc hAémre]l 1g Kn%v&y gfh o%re% 0 ﬁt?élct)% trh%rcri?sclosed
proc%'gs[&'wff)lc}L a k- £thg@{e9{{gt§1% g%&&ﬁyéd] “ApphiindsroHALaaheny |

- 4- oxochr omnen cetam de;
esteﬁﬁc(aéhohyeiercaxﬂp Hemnfpkthing-dn2:stey di gl)ﬁyerfby((ﬁl[eBt- esterification or
(trifluoronethyl)phenyl] am no) - pr opoxy] chr onen-
trans@st@ﬁgcatgon( jleaof‘tp{ 1s§_q§}p|pp@, @/ﬂ%ﬁlﬁéwyp qfelflﬁycpqnte on shaft 16 and

dnv d}?% })?o@%méd {F?ﬁ%l%ﬁﬁpcﬁﬁﬁl)atﬁn C(glﬂmn 20 enables removal of water through
0ut1e7f-2(22 ilﬁe{r{ éasfshplﬂiy onherghhedmyl iaaid 260ha ttePwykacior B2 fyshizR X

phenyl ) chr onen- 4- one;
con(%u

t(2z& h‘y d&rbﬁwm@nyi rpactar(t atomgchiinoveyseB 3§ Fapipalis iopolig Yot onay be

melte? biDE PRI et A Ao 12 ToroubtESedifia ) Extruginy3p may be
mitedd X Yehetdnts (45 ? h Ys@ﬁﬁ’tﬁﬂ@%ﬂeﬁﬁﬂﬁﬁmﬂhﬁ%ay be degraded in an

2- nor phol i noet h
extr@lef 433 vllich HMnyyﬂhplyl Heaudded nhosphitl dory do-réacdoralk24 Hexgtudendgmdy

a1s0 e Prgt Y HEt YR GG 6 Sﬁ%ﬁ%i%%%h@ﬁwh%e Bicl bRy ighs ush that
oo e IAATEOR 05RO ORI 1.

glycal-rghadanyt )sﬂEéd‘nyﬂv)athZ@ atseallyaimdiquid form) is regulated by valve 38 and fed
2- (4- et hyl pi perazin-1-yl)ethyl
3-((3-(4-(nethyl sul fonam do) phenyl ) - 4- oxo-
4H chr onmen- 7- yl oxy) net hyl ) benzoat e. SUMVARY OF THE
FI GURES [0024] FIG 1 depictg-how increasing doses of
3-[(3-{4-
[ (et hyl sul f onyl ) am no] phenyl } - 4- oxochr onen- 7- yl oxy) ne
t hyl ] benzoi c acid adm ni stered as described in the
protocol described in Exanple 32 reduced the nunber of
bar presses (plotted as the nunber of |nfu3|ons)

NP AL 1] e N NN\ N | SN g e g R IFR Fr"1 -~ 1 PP~ ¢ " s o I |
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even nore preferably 2 to 6 carbon atons and havi ng at
|l east 1 and preferably from 1l-6 sites of acetyl ene

W@ eoovpdB1bond) unsaturation. Preferred al kynyl PQr/osgees/053221
i nclude ethynyl, (-CCH), propargyl (or prop-Il-yn-3-yl,
-CH2CCH), and the like. In the event that al kynyl is
attached to nitrogen, the triple bond cannot be al pha

to reagtarid tivouglp gemiluit[400 44 $atalhie splition Seudkinivesseb42 Blrkguigted by

valxizj dji %Foargagtﬂ%ﬁqﬁq}%ﬁtcggdéﬁﬁg S};t&g%g%[% \tll?gn% )c/heglstegﬁcatlon

reac?*éE e?ﬂ 51%%%{ of RS ﬁ‘éie%gﬁaf %@2{ g&y&ﬁé}gyp &Jl‘éﬂﬁ? RULAGVES from

reacn:(thlZd@l (ﬁﬁmdg,va%)ﬂZ anddb!d fRdup, coﬁdtyit 8K16 p(ﬂyﬁoﬁdensatlon reactor 60.
am nocar bony al koxycar bonyl am no, azi do,

Reacprdifep eqlﬁywiawh an spesller A2 a@anwémshafé af B m&émyen by motor 66.

Re g{dg&gﬁéﬂéﬁ X{)lpﬁﬁrég %:1%09?5 xjg tt]k 5%3{%%du£y 911’1 evag ralted nonreactive

carrttemho@wbr 6@ BNt khroagn aREaf bofﬁé’b&fﬂeﬁ@r 72. Condensed
het er oaryl oxy, heterocyclyl, heterocycl ooxy,

nonfpaeli eGAHIEIYS, is ml]@@;@gamh@ottﬁm <pf(pond@@alan<z}nd reaction byproducts

are s oy Guninol) RO Rintue 36 s B el sprdirtn AR

. con&’e%fséd]héﬂr%tlv@ EarristPSiol Bedeit:Sed B o RN 681 (l)ﬂfeatéﬁvé Hzﬁrh@leitored

substituted by 1, 2, or 3 substituents chosen from
in VadSklyM is ceguibated/by vabes Soayhiel yo reaator A daotgingdnduin B8r Axgatalyst
al koxy, halo uted am

solufig SIO VR ReeT ihis e sg‘#@tpglbw%w 315"}? dtg Fe%}réﬁ&m}& conduit
94. ?219 grﬁl cén&nﬁa"tloﬂ refetibf] g%ﬁ&gﬁ\%; %rrﬂam@%ﬂ&%a\}'agg@ydf ways, €.g.,

tot roup ere eac

by wittdiepeing emhplygs hwsdﬁ@geg pod |9KWhenazabV|e 98hebsnedr When the
het erocyclyl or where both roups are joined to form
Polyaomepéart@@yewlen grigdgeqte.bs. com@gfrtfb e pq%mondwa%@rsreactwn product

o A —

pro&mslmugh@aﬂd@t nmg@mpbr Mdradn ke, car boxyl,
carbogéflkyl an1nocarbony|, hydr oxy, alkoxy, hal ogen,

[0026F3 %@ﬁnfg:ab@t and padyroadensationseaetions anﬂlme@(rd lgn Rmay be

refelfOF o st o o< b i g TraPars o Btz ot pcfimer
formaNBﬁ:( Q)\Bu%%gre%@éa B3 dessonD HSRER BRfHtdry st d aﬁea@t that the

, aryl, heteroaryl, or heterocyclyl. Unless
dm@mg émmiostefecm nlagcnmrm@doﬁn ynd paynieffization ingay, beglomewhat hard to draw,
and Lellggctg{la%g nt S a t onaa}kp %}ﬁ%gp{({%gtgg% ﬂﬁfg AN t }g%(rjnelbl ation
nmng&ggéxﬁh@&kuwgqlnocarbonyl hydr oxy, alkoxy, hal ogen,

am no, substituted am no, cyano, and -S(O nR
[Oﬂz\mer €TIR tiesctnink yshﬂmaﬂl il Figot nfmglbe peefoynhedanca slmglcSre@ctoﬂ. big. 2
. [0044] The term "acy|l oxy" refers to the g
sh ovys@r@)@ ¥y pchen@xg))vgvsbg%q %gglr( ygactor e@o@h@e&fz 9f the dlsclosed

I

procs s A DS IR el gl 02 <Rl i Aot 08 Bnounted on

shafﬁmlﬁtﬂdt diBh Sy ARYotbE2 080 tHradtdhnblydiftillatibe tomusl 10t anbBlids fynoval
al kyl , carboxzﬁé car boxyal kyl , am nocar bonyl, hydroxy,
of watek 8x9ughrfa4ﬂ@g Tgerg gasavipnly, 2 14 b taghlatadey vahierdd; a@ylé to

k 0 eteroar .an
reacfl 20 rbudhond 1 p B ey R iR e bumeER AP ST e
byprof @Rk CevapbaRatohtchctBfeQdRid frdh teactdP2EP4 R0 s ¥hEn through
having a single ring (e.g., phenyl) or multiple rings
(e.qg., biphenyl), or multiple condensed (fused) rings
(e.g., napht hyl or anthryl). Preferred aryls include
phenyl, naphthyl and the |ike. [0046] The term
"arylene" refers to a diradical of an aryl group as
defi ned above. This termis exenplified by groups such
as 1, 4-phenyl ene, 1, 3-phenyl ene, 1, 2-phenyl ene,
|, 4" -bi phenyl ene, and the |ike. [0047] Unless
othermnse constralned by the deflnltlon for the aryl
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di ast ereoi soners. The nunber of stereoisoners present
in any given conpound of Fornula | depends upon the
woenopae23od asynmetric centers present (there aP@&r/us2008/053221
2nst er eoi sonmers possi ble where n is the nunber of
asymmetric centers). The individual stereoisoners my
be obtained by resolving a racem c or non-racemc
conduik 222 ® whdensei 2%4e r@dended nahresctive cappr RS isatodlestbd gethe

botigR AT A STCHOh By PTRGH IS A1 THBOY G4 PORRaRS. Drai condi
228,d}lg 1 9365 Qﬂ@feﬁlrﬁ' ?& u%ﬁ%nb@l 'cghcﬁjelﬂ@éd fd;%%‘i:h\qy&rrﬁe% to be

S ereoi soners) as wel as racemdc nonracem cC

retufiedtto celanef 229t &Y eabsoiiensidatsta comapiaseskeh24(his indlfee using -
scope of the present invention, all of which are

extmmré‘la@edtfesi t9@casiqsi 29 dbrongh eonsluis2ddc Agristhespse fir the Fig. 1

e A5 SPASAMED: SRRV RRSAL LagBbl el PRLGE By
soli@ &tk dﬁ&icﬁzl&b AactoP 2OV bEmeltLi0A Iksse S A, ERIgBRPBkactar sred in
isoners that differ only in the way the atons are

vessat 24nigacgulatcd bardve PRI fed Emenattion A8Y titougheondgh?$0. ohn

0i S rs .that are.non- r.i npo
esteFFEEIEE B BASHIBEHEPTed AL FH AR P Ly e T and fed to
reac?d?%@ WRERES coRluft 256208 Hleccorﬂﬁléﬂdﬁr& theT&%‘er{f%ﬁ%n i(elactldns an
used to désignate a racem c m xture where appropriate.
ohg{nﬁ@ﬁ&] loWwDnalstwdarcpdigitmml witeapmdsttas ebmmedend 1stfbaherheaaeed to

| east two asymmetric atons, hut which.are not
forny PPYESIFGES Nooreactite Grher stoqeéewsissqlﬁésaegew@rfe@by valve 260

and goﬁt%q ngolrgﬁé’{lréfl%ﬁc h ﬁls,zf%tee n?cﬁ%%géﬁﬁ%&g%attﬁg st sc&lutlon stored in

vesseli2 @t e ranfldtedvey vilhe268 fidefed hersastior 2ommrca@hleoﬁdmlf 268. The
carbon may be specified by either Ror S Resolved

POlysoRsHEHIPS ThIfESB PERSERSS iy Reaneniprrdley BHhdrawingeremies 8t e

san 8L BT P A ol 472 5 SRR TR e SRt arogec
syruF ahakd zatbvkd §0in @hctbE) 2BV eﬁﬁh@kﬁhﬁéfz% had Mi@ﬁh@reactmn

ine. [0077] Parenteral mnistration" is the
prodgg 2 Hnt %blcpn@ngﬂ%&ftoehepmgémﬁéﬂtu c agent vi a

iohj ectl o 0.t he patient 078
oo} g shdu F0BF pitne S oo D0 fo tppgportng the
dlscRH&P | é&fter%yﬁ@”mﬂri%l@cfar 02 BatiAind p@l@é’stter' V\szm%l{!‘()ﬁ'a@, la&Blution of
fect treatnment, as defined bel ow, en
the pll‘]}’ﬁstﬁr st sorerehctive aamamﬁz,lrup B0 med cafvenigatly be estdrasng to form

polyggﬁ%qp&e ! hﬁ a,jzglzplr‘ﬁ}():q% :;'Ilg%/lg q»er;%(ﬁlvdgggg\:#sg t§>r gpldljlly]éoam%ned (using for

‘ exaﬁ@@ S%Bﬁléf blcstﬂgzerﬂﬁ(e %1ggotﬂétes%t @i LiverR66d mgpééﬁ“ ithout

ition, existence ot her ase state
ﬁnanMMgtmbmakhedeﬂmmdmﬁai@&hpamrmnt Addi tionally, other
nedi catign the patient may be receiving will effect

[002%he dAvaRSHy ghHicBrRosTIq 350y cnéhebemyrieéw qf egiprsaBy Reeused in the
disc E@&@Iocé)ss g{ggre%&%tﬁe %%ahfox?ﬁg E&dg fbr ﬁgéanﬁnsétc@e!s%e[n%gt%n

reac@bnsfinélu8€BSard AotdintBslied Isatut-ated @dlbdxg’hc atills, piheateatddrgrboxylic
t he disease, that is, causing the clinical synpt ons of

acidg, Heeinmdwdrdesnand eambipatisong ﬁherf(qf; gnd; thyptsinfyahgoliyerser may be a
satu%i]'te S35 atura%dtpo?%st%{ r’gl}%tc'hc%b ?10%%%'&%@%%8&& alé%hatic or

inica |eV|ng

cyclédl aﬂuS Ewamhdahﬁ)x@ee é@&§in@ﬁ1d@fbu§érb RbClahited IBRh AR acid,

[0080] In many cases, the conmpounds of this invention

are capabl e of forning acid and/ or base salts by

virtue of the presence of am no and/or carboxyl groups

or groups simlar thereto._ghe term "pharmaceutically

acceptable salt" refers to salts that retain the

bi ol ogi cal effectiveness and properties of the

compounds of Fornula |, and which are not biologically

or otherw se undesirable. Pharmaceutically acceptable

base addltlon salts can be prepared fron1|norgan|c and

S ~ 1 1 S
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REACTI ON SCHEME |V [0099] In general, the conpound of
Formula | in which Ris amno is suspended in an inert
wa a4 f or exanpl e di chl oronmet hane, and a tRCT/US2098/053221
base added, for exanple pyridine. The mxture is
cool ed to about 00C, a conpound of fornula RL5SO2C
added, and the m xture reacted for about 1-2 hours.
chlov$realeichaeid; Gaudricarid, stasarbs s@dyt ditaddoyiccoit nesaonicheid, malic acid,

sucq%gig}e)lgigggu%lc Fg{qvna :qu?qt]!@ﬁ él{llta% gggi aRqﬁB]Jrcsa@igeS‘ %ﬁ%@lc Bﬁld pimelic acid,
-p}ﬁﬂe{lﬁ%icp Ho ?Hﬁﬁﬁl@&ﬁ Uh’éﬁ atfl%ghthaﬂ{)ﬁ{‘? TR h?ﬁ}oéhthahc acid,

reaction of a compoun or mu

tetraagiirophthb i add, }&&yli}almphmadlg aoid, t@fracﬂﬂmmsphmal@ &di@)cRborendic acid,
provi.des conpounds of Formula_ | in wh Is - NHR4

dodwae%cmoxy;,w aeéo;lﬁéenorb@aenq oA dmaeflrpxahe éﬁﬁo?a fanaphthalene

S5 2 SHENN - A RS RO ot

dicactmxpix ydid gﬁ@ tlﬁnpalhh&ﬁiﬂes ORreffdieedRiicatboeliy abids ife@eld terephthalic
protected as an allyl or al kyl ester before carrying

acidgispphthaicrasifh ornhihplisfacidn glutaricragidy pdinis, acih Aviesysiohgxar a
l, .
dlcagbgogegyg(g%qaﬁ &%@ ne dlcgrb%%‘f:ﬂacggh%x %%gfeaﬁc aéd dﬂﬁlc acid

and tRiraMhpdrides a8 bRérs dEEﬂeiasé(tngV endtloy] @stef) bﬁa@mfdhmgaove

~ conmpound of Formula | in which Rl is an acid . )
dwad@ﬂvhfa@qldwg be ﬁ@ﬁk@wdﬂnﬂé%@ﬁt@?ﬁoe@ﬁemcumﬁﬂevrwwn mixture
Q2] In ener
e

¢ e
may S0 St diat ST bOpondu B} ikl e Ifor amounts

of trEQ rmv%h@r tarb&xyllic $6idk YL Ektérs, 1ﬁé1uﬂ1lﬂg bt Sl1eERdd, to F@fexample,
exanpl e tetrahydrof uran, and a base, for exanpl e
ethyHsk gt 241, prepignic acid, trimellitic acid, benzmc acid, 4-methylbenzoic acid,

124 SR RLIEO BRI Bl E B A Thdy G g pvarices

oreddgut 1-12 hours. Wen the reaction is substantially
conpl ete, the compound of Fornula I in which Rl is a
[0031013 nz od vadety &f gbrcols maybe vised instbé diseldsdsyprocasy. eRt:}j)romtatlve

o g P PG00 B BT SR R 5 v
and brafiched!d Eha’c@ﬁléﬂl haﬁﬁ%@ror 1€ (e » YPiohes Phartey M?‘ alhphatlc

I's suspended 1 n heat@d at 500C for 1 hour
and ﬁmtﬂaﬂmﬂlebglygaslaﬁmsahg ¥ or nore@seot toedbut 20, 808 @ tlatit 1Q) carbon

pprOX|nater 0 ours the reactjon is

atontse mabingtions é*afgié Exeﬁp aEY%lV?%é’&ﬁidS bubye npbfleﬁsﬁi Eht
t § r 01 9.

B e

propanedlcblr(prc@tylenb ghycaltorPEad1.Pf138° C)hl  Brpaigranediel (Bak. @14b€b -
ng. The resulﬂng)prec col |l ect ed

Iitate IS
et T BOPHI I VRISl Bk AR Fo g6t Gt Py s HE i) (neopentyl
alyelffrro i ER0R 594 BRI indaol (RUPEFDRRoR Btial B.P.
220NEY, Baﬂmj’l 2-§t8H0B3-prdpadedior @EPGBIP 1 108RHIG° @m-hymxy-am

of the carboxyllc oup can be carried o
dimetldpropyhd-Bydroxe2 gwbpwp@w%\d Hbelear gbﬁolt(ﬁeﬁ/ 204° C) 1,4-
A P SRS R AR BT .| g

(B.Pd250°\@Y, 1 RecybRhOdnedide(BR] Higc- L20TOuD) @i HYY, m@clohesanedlol
first dissolved in an appropriate solvent such as THF

(B.Pot5SM\Faibong Mk h.4sbiphgdrosyimpthalescidhexang (ayalohexappglimethanol
2,4,6- trichlorbenzyoyl chloride. This solution is
allomed to react at roomtenperature for approxi mately
1 hour under a nitrogen atnosphere. Once this stage of
the synthesis is conplete,_a.solution of the RRZOCH
react ant and di nmet hyl am nopyri dine in solvent is added
and the conbined m xture stirred at roomtenperature
for an additional hour. After the addition of water,

t he nodi fied conpound of Fornmula I can be collected
fron1the separated organlc phase u3|ng conventi ona

~A NP1 — o o c o ~A VAN O~
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washi ng the solid with chloroform and renoval of the
solvent. Step 3 [0128] The conpound of forrmula (5a) is
W@ b@o/10B8act ed wi th boron tribrom de to convertPEHES2008/053221
met hoxy group to a hydroxyl group. In general, the
conmpound of formula (5a) is dissolved in an inert
sol vent, for exanple chloroform cooled to about
or CHEDI@ICB g3t éad,kdlmthﬁ Hapﬁamﬂmllg iZJiFd)mIedgl bdaanedbdydiethylene
The mixture is then owed to warm to about

glywbeﬁ#@eﬁﬁe Fat Urk tﬂeélabdersethWOééT FGrBdbdtr” b girgeryiene\gher!

I o d
. P28 B ATA R, D TR R e Py,
hydio@}ﬁin@heﬂls@/hﬁhﬁmtﬁyl)@ﬂﬁf digzhylene dtik2col (B.1 197°0%
ap greCIated y those of skill in the art that varlous
polygathglgpe ether) IgIrﬂ@Pha 2ghisnpriydranyeyslohgrp ipiopans;, PHwFbarpgne-2,2-
dlmg%g% a‘ﬁa §t3a£1(§ Irélgltlé;glgf oﬁggﬁég%lo%grﬁln g;f Erw gb@ %ﬁpgfe]d%ltﬁo%t or

substatialla leibhbat ﬂh@ Rsd STHG of] B@Sanaﬁﬁ‘st&kﬁﬂ ﬂrewmédﬁmsihgt Klghé:rlﬁoiling point
of one of ordinary skill in the art and wll

glycp&a)awhlyh apmémona@wwqrwolm spefeseomighy mm&lbmot be
cat an_of ?h ubstit ﬁ

emp?c?ygd g Oﬁlteh & gr %Xarrfpl% Ceo m%c‘uo 16(11111”&0 a|¥'u S é)refpare 1}sm§ on %lé/cols

having @&h&gphamremte baliRdgoiffs TatichdnBogkiob? C, ﬁtqaé’s@hbcﬁ@ R00° C

exanpl e, a nmethod of making conpounds wher ei n Qi

at leﬁﬁtahyute%)é Crorjag lesi, abantdZO@ G. SThas mpy enadlé theshathesis @f novel

R Tl Sch XIX F | |
polyfiRy kgl eR PARHE shtekily o %&%ﬁv%&e@ﬁ%@%@mi
crysf%&@l'fﬂr%r g1a8d frahsAVGA| t!:lﬁpér@tu%) Ainf @it Aow Hte) Sot available

di ssolved in an inert sol vent or exanpl e acetone,

or naimdacalry aafqﬂdmicjm lzesteagdbers darives diopl EGZN Pﬁbﬂ%rs&rr@mglycols

incle RSt A ORneRto b NG - SPraRHib i sirgngte &feol, 1.4-
buta\‘i@(ﬁﬁ?ar?ﬁll ek 2R didl eThdeRRAARR Y nla gquesﬁé@ﬂ&ltﬁﬁ minor

loro. The mxture is reacted at about ref
amouammé nanofuncfiorl alsoldls o SirdaysouTef dol qréurgher&urtctlenal

BB e B BB S S
dlm%? gpﬁga&tl faﬁf}i‘mﬂcéhcﬁl@nzylscﬁﬁﬂmi? %Q%ﬁ&anglh y@&ﬂp%iﬂgthylol

l'a {10) I's the reacted W a conp
propfang, rtnhmtkﬁ]k@]:‘eﬂhlhﬁ di-trimethiyloé ptopsiod, pemmerylbmtnla&p@mrytﬁhml and
. reaction takes place at a tenperature of approximately
tripepgpstythistoBooC for 12 to 48 hours. Wen the reaction is

bst I | a4 o
00314 RO o SEO5R S e LRI AL I A o
perseNle cbrdimafwdkhlbidﬁde bi;tt thlﬁplab%afﬁ’éﬂ/stsﬁﬁlchﬁb butre not limited to

apprant to one of ordinary skill in the art, this type

inorgrni¢ axkerEwHC cARPYMdsOETiNBEN. 46, lanHRnEMnFae, ﬁpezprqpagnesmm

AR AP B RO s
com%tﬁms Zalkfl PHPBLER, ayCesmsiinds d dffeddrivativdspas well as

0134] In another variation of the synthesis
combmaﬁ@m@ dwpioy atqw&@re@f Emﬁre@éml@ C%iﬁ]d’ﬁfé incyde) hup Riergt limited

u dto
o i RESHTEH - B soPURRE SRTRRIRRL LR as)
t1tan§ﬁ§/§1rbéﬂiﬁrﬁ¢ataﬁ@fs RXAARIE ac@ylBdtbRde; %baagdewe %@g’@l@»‘tﬁ‘ﬁﬁlum
wherein QL is nethylene T |s NH, and Q@ is 2-hydrox

and preapiglzémeniing companndssurk ag thosmdised headan 6. oeN,056,818,
SCHEME XX (H) Forrmula | wherein QL is nethylene, Q is
2- hydroxypropylene, and T is NH Step | [0135] The
compound of formula (5) is reacted with
epi chl orohydrin and K2CO3 Lg_a suitable sol vent such
as DMF. The reaction takes place at a tenperature
ranging from6Q0C to 900C and is carried out for 1 to
6 hours. Wien the reaction is substantially conplete,
the solvent is renoved by evaporation and the conpound
of fornula (11) coIIected as a preCIpltate fronIthe

T | - .
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i nvention enploys transdermal delivery devices
("patches"). Such transdermal patches may be used to
w@e@vitebs1£ont i nuous or di sconti nuous i nfusion PET/URM08/053221
conmpounds of the present invention in controlled
anounts. The construction and use of transdernal
patches for the delivery of pharmaceutical agents is
3 32@965 K198\1690 and 6O42B85; aBeein catafysts 1hk:18d1n§a1t-tﬁmjzlsthbt$mc acid,
023,252, 4,992,445 and 5, 001, 139. Such a ch
OC%%a@wrsw@ aincbethers s dessribediUd-S. Batraiayes é2 b2 ANdBARS3.

Thedc% ne‘llrly/s? %E € g%ﬁg%g%ﬁe érg@%nt ?’?ﬁﬂ&% to[ &éﬁll% e tij;g ﬁesnied direct

Y ORsS R R A
esteﬁﬁ&ﬁgcﬁl cerfaﬁ’ibesﬂélﬂﬂicbt@dﬂﬁeaMwnt fotesagslefaBbis toraBbe 19,000 ppm
hysically discrete units suitable as unitary dosages
cataf st hMﬁnm%ﬁS§YM$%t her mammal s, each unit

f I
e R e S T e
hydtdxyP&SQGhRd fRR t%&&t@f&%drﬂ*éh&m&? Bl a& K@) be from about 0.5:1
excipient (e.g., a tablet, capsule, anpoule). The

up to shpus Pt end proferebhylbatveeanbowiOE 3¢ rhd aban &15: b baiveren about 0.8:1

d [ I t
and GRS LR b SToR0 battdafil sewbismapant o5 gpd about
1.091 @{ b@@r@éﬂ‘é‘&ﬁﬁ 8k qnand%@ﬁt des iigPrelFé}hlSly‘éﬁ Bk &Hs§8f E}Fd%&yl@s
a conpound of Fornmula I, "nore preferably

mto2g
em]!ﬂﬂ!}@rh @l mofeﬁ’a(bd)y ting hydnosylfagid prehrydnixot: astteratddﬁ matsy is defveeen about

1: 1%5&” o |5 g%v&?énb%@p 1217200 aB8u3s: fpetetens B0uCf 1 ARt ot 1.2:1,

betv%r’ééﬁ%éﬁtqoﬂ and'OWRY €111, bBRfech BE0RTOUHG Bbut 165:¢ %ETBQM%Qn about
of Fornula | actually admnistered will be determ ned

1:1 oyd @bophy.O2di die desirddiretié imghitbe evellttotow éieexvtarstnonnally used for
Ci rcgﬁgtance i ncl uding the é? |on o be t%%
direptpStepifiGation Vhte & sppst sttt tYPH’é %tstetﬁ‘gf oye ©
. { ¥&I5R6E dnfpl f
i SRPPIE N LB oty LB B MR s
the ¢dteifpetian rehyticof, atdimap atinenthe seayioptobsperfomted heing gheols with

boﬂ{n%éq%g%t% aFgc{Vﬁgﬁepf%rq G %%1 lg%'egmggm ﬁé?ltéﬁ) w1 gmefewe@ﬁ the
reacﬂoﬁ’ é 131.1}5}3 Inﬁgllbele(%(f%ll&l r@&%o‘h? 01f QL / eg‘s%r tg attain a targeted

ormJ ation conposition contalning a orm ene

nunﬁb%i%t@e@ﬁoleclﬂﬁlmglndbﬂﬂle edter ¢ligegrnbr fdﬂvmﬁmab polydfien For
referring to these prefornulation conp05|t|ons as

exappl§ppphengtely ¢ 1045 rlrélé(ﬁltoxvh%ﬂld e wnrvél F AR PRRIPEAtG]Y
1o,o§p§&§gﬁn§a‘1’ &g/gﬁérypraﬁlfcg%gﬁ Sg%r fd?f? v. de%?(’) i aégiﬁrtg fig fpay

provedd &cippyéxithately ﬂDﬁ(ﬁD&ﬁnﬁ ﬁhﬂEpoiS}tb@ﬁ&r pﬁ)dtlétb ITée $nd piddust raintber
capsul es. [0151] The tablets or pills of the present

averpgr/@atecuiar Wﬁl,ghbeﬂbmatee%ﬁ shprpdy hSetﬂlv\MeméﬂrﬁstﬂmdeférQXdl ester mole |
ratid’ apgroarclﬁ 31 L dhdd %qgus car 'Rﬂ%gﬁ)l g{ng lbe 1rafal§l é@glé%aﬁg cglflrse of the

esteﬁﬁ&ﬂioh'r&ﬁ:ﬁo@ fwﬂl B@lp%ﬁl@i’(!{&ﬁzarshg‘&[ng@(@fgéteﬂ, nuiiRr beRdRimeecular
pill can conprise an inner dosage and an outer dosage

Wfﬂgbé-nponent the latter being in the formof an envelope

[003;% sgeﬁﬁté 2 rlgg Frg:g,fgre pfﬁglimegio %&2 egt 51} érg(i%ggremosues F%eac%on process.
Heafth gﬂnﬁﬂl 88 EAbid98d bAot BFeshPTREAN ?fe@dﬁg I MringtriRidg) BEEombinations

conponent to pass intact into the duodenum or to be
theretd] dhetemperatateanmebe eld atrd esmytaot vaket @rmay e waied blering 8¢

for such enteric |ayers or coatings, such materials

i ncl udi ng a nunber of polyneric acids[0152] and

m xtures of polyneric acids with such materials as

shell ac, cetyl alcohol, andgcellul ose acetate. [0153]

Conpositions for inhalation or insufflation include

sol uti ons and suspensions in pharmaceutically

accept abl e, agueous or organic solvents, or m xtures

t hereof, and powders. The liquid or solid conpositions

nay contaln SU|tabIe pharnaceutlcally acceptable

-~ . 1

oy o o
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obt ai ned, and was filtered off, washed wi th nethyl ene
chloride (2 x 5 m), and dried under reduced pressure

w0 eoopnaside 7- hydr oxy- 3-i odochromen-4-one. EXAMPL/ESB08/053221
Preparation of a Conpound of Formula I Step 1.
Preparati on of a Conpound of Formula (6) in which Rl
is 4-Methyl-2-r4- (trifluoronethyl)phenyl

coufsglof gstemficutioh- Fhy epctants dleMrably avenimjmteimed pitil tEGiperature sufficient

m xture .of 7-hydroxy-3-iodochronen-4-one_ (864 ny, 3.0
to pm%cptjz ’rapgg reacnor}/ and e\/)(l)lutlon of water, methanol or other byproducts while

o B o A PO B0
reacBiof temmdritpreand alpoit 4382857 Cardenanhmeiddl? Thy,estérificativnl rpaction

was dj ssolved [n N, N-dinmethylformam de (10 ni) at room
COnY IRl AR ke Rﬁ%%’é@e%?&%i@@&hemrﬁédﬁi’% PSS T‘i’?e%‘f"é‘@lea%t gauge

. t i
preqifh B (KPRED B by M LATREE PLHRD: ubREusal 3o cpa
(29 exi) bawy wchboiit FO0NEPHA4e1RE). dihk aké ofclévdited @8ssate)mayapdvidean
. conbined organi ¢ | ayer washed with brine (30 nl),
increpspe gPaghet rado dndi edise Phelevatetheres s/ Oaethpiaith sanrerasies lower

i p C oo
L R T e
The2stefifCation(re4btion phaftraBly[férms a hydroxyl-functional and optionally acid-

g_t ri fl uoronethyl)phenyl] (I, 3-thiazol-5-yl)}nethoxy)chr
fun al-oigomer h%lw@g-mg@g‘wgh oxdmuibgr then acidmamber. - Unlike typical

Preparati.on of, a und of . Fornul a | 1. ich RL is
procRE R s PR BRIy o Ffshomyelitihacibaat ve
perfRmh&d ﬂﬁxﬁ%@@h@ﬂer Whds8 pfsetRnn thé finhl pRIidctév@ile nofdhd objétidnable.

Wis Met I_ene!'0171_ To a m xture of .

Add@ng pepsriqr quringatighyierizetion Wauld albemaberttdifficyls bewsel tyigical -

oGS AR RS R R b Bl e
Howe¥ér, By @Bpl & ASRY keordtiic Heﬁhﬁ&ﬁéﬁt't%ﬂ%%ﬁﬂ@ i((llﬂi@aussed in more

pal l adium (I1") dichloride(3.5 ng, O. mol ) was
detag detbeav)dp memitox grest drehoth ¢2Xherbligemetizatjoe endpapeindemnsation

renc R GBgh b o e B D R T e
reacﬁ&fif'ﬁﬁit@%éﬁi%osﬁszﬁ tered through celite (3 g), and the

celite washed wth ethyl acetate (50 m). The filtrate
[0034hs wasteerttywitdardars mey b8 0sal, incluimp the necreastive cawitrudiscussed

. sul f at. The sol.vent..was .renoved under reduced

in R A BelO W F et G RO Y e L & SR e ier Frethgnol and
: i I 1q @t

othefBlprofadhl 11 Mt telertichitbn AR MTEARERSLH (na FblBlovea

nonteactivie)carrien) tprtimyiedetoB - frd-production setting, the esterification reaction may

e | sul fonyl )am no] phenyl }-7-({2-[4-(trifl uorometh
for %l}l@%am@ ot f’gﬂ%ész%‘ﬁfl gbmﬁéa gesw% 6‘96%‘} d fﬂr &ive Hiap agaw. © hours
mch@érrl%gﬂié %%qu\%eeg‘gg gt%alé ggrﬂé%&aﬁt%\!{t%ﬂ B faHIEHE fScdt the product.
The deshilfing{dbighdefit pridoetomdyt imrhédigtelgrbetcoyvorted emtighét maledalax

.adi azol - 3-yl) } net hoxy) - ) i )
weight e&la@ﬁ@ro\ﬁ%}ﬁ Sl hot 8 marheccaplsdr sioredein agy ggnvenieptyfaghion as
desir{eé'a 1 cofadifg(trifluoronet hyl) phenyl ] (|
< oI ok

) } met hoxy) - 4- oxochr onen- 3-yl ] benzoat e;
[003871 ({ 3P dIYddadasatidd fehdtlonah diytigdohig iy b Hiffereht 4eaRiordiom
azol -5-yl )} et hoxy)-3-(4- hy roxyphenxl)chronen-4-one;
the regaigr used for esterification (e.g., as in Fig. 1), or in the same reactor used to perform
3-[7-({5-[3-fluoro-5-(trifluoronethyl)phenyl](l,2,4-0x
adi azol - 3- yl)}nethoxy) - 4-oxochronen- 3-yl ] benzoate; 3-
{4-[ (met hyl sul fonyl )am no] phenyl} -7-( {4-nmethyl-2-]4-
(trifluoromethyl)phenyl] (1,03-thiazol-5
-yl ) } met hoxy) chr onen- 4- one; net hyl
4-17-({4-nmethyl -2-[4-(trifluoronethyl)phenyl](l,3-thia
zol -5- yl)} et hoxy) - 4- oxochronen- 3-yl ] benzoat e;
3-(2H, 3H benzo[ e] |, 4-di oxan-6-yl)-7-({5-[ 3-fl uoro-5-
(trifluoromethyl)phenyl](l,2,4-oxadi azol - 3-yl )} met hoxy
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2H). (ESI) mz 413.4 (M + H)+.

-{[ 3- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl } ben
waQemeaesbonitrile; (ESI) mz 370 (M + H)+. PCT/US2008/053221

-{[ 3- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl } ben

zam de; 1H NWR (300 Mz, DMSO-d 6) d 9.56 (s, IH,

8.41 (s, IH), 8.35 (d, 2H J =8.1 Hz), 8.09-8.01 (m
este@ﬁ):atlo'n (4@ (amln Eig) 2) 71'123201(g95[ner [sl-d;orrﬂainedsyiﬂ) a RuifabKzdatalyst and

Q (s, 2H). (ESI2 n z

nomgfgﬁ_tl%e c‘(amqr ai;_ﬁanpblent pressur and elevated temperature. Water and glycol are

remocéa Y qﬁ%ﬁfﬂﬁ%@ﬂ& W th»’tﬂ;én&@e %‘%Mélh W? Ea@wf%%ly is

azol oxy}chronen- one 1H
a syﬁl}zﬁ@&hdr ﬁl)an d s6lidh 7By ayoitlidp prc&iuﬁﬂ;ﬁoﬁ sfa kd}Dd, end. p@(?dt(cd a wider atray of
(dd, 1H_ J = Hz)
d101|rpﬁctan-§s @Qy be g_rgpl(opﬁ:g glpsbludlgg blgh%ldbOlb]llg dlglsw}gasg upgajigte@ resgluum

A D L AV G S IV D
prooeys} ahblswse df dmlle wHole B@hﬂ%f{pdlhfsll_dbﬂbl‘daclg gﬂ?(g%t;ktﬁn@?ﬁ@rgs %t

Wh%')he pvlysgelzérodwomlght dggompess. (ke endiprodpctqypically oomtaigs 4

appgé)ablf q1_1 1t%§ #Hg gvt 20?( ng&?_éf}'lo F‘r)nge ngfé'fg%fl ?d{d%é e{%nler
would He yddsiattphiethy bonvéntigiad apfbiehisr Banufacturing medium or high

(trifluaoronethyl)phenyl]nmethoxy}chronen-4-one;
molequigr preAgtppplyesty IRNRS,(SBHO tlm—&ddeéwwweylddlage 5)4be(r§moved to

obta}rH)he Inép’ﬁ%lygdeégscg Eél dzg% gggdu(cg g\?ﬁng? Vls%gs_lgl 53%101n% be}ﬁler gurmg
polycehdedbition vould led)"ﬁake #- cﬁ}f?ic(llﬂ to dd intlinsié V‘ﬂscbk'ﬁiy mZasaﬂement
IH, J =2.4 Hz, J = 8.9 Hz), 6.82 (d

techém}les 19 TBENI (05 | lthemeﬂymer ﬁosnﬁg Te®HpD. Hels*zleyirniy Trsnlpy(ﬁnm amon
. - {[3 5-
vielhdir Ry bR BT L RO SR8 rscnce of

carrieFsSVlicihKer4Re feaétnimididre viscosity. The targeted number average molecular

-({5-[3-fluoro-5-(trifluoronethyl)phenyl] (I, 2, 4-oxXadi a
weight 0r@ry¢91}1mn¢lc@»l§r)weaght(p¢ly¢yfdr Ry @raxympksmedh@@ﬂm 7008, amu,

H 400
5,00?1 "B ?{%5%% a,%!? Fq Pg&?j argu pr g,ggo %%7 éé@ Eugu Tilﬁ tar%et%i?mtraber
eyl ‘?%15?9 op Qo el PiRgEEay LA hpfl b mre
thand,®0Hn)y (e52..62 1dast, 7,00) emOEDI0P1 ms 20,49®arfry) %001 to 25,000 amu,
7,005 20800 § bR iodich . 5R0 TS5 080 ARUEBDG o 200b e,

10 oé&r&lﬂ@&%ﬁg@ %gdob% hOHBH aﬁuoge%olﬂgsﬂ‘é'(\dr‘go( | onZooi) tg 16,000

amu(m 2H) 807(d IHJ 89Hz) 7.83 (dd, IH, J:
9.8 7. 41
[003p, m n(ztedabﬂ& w?y bwdeﬂa‘eleéo erpploywdrozyuacmior hlvdm@l gster

molé}égos( %p?@j_&)&fg 2H ta& sfeiPeit@hnstancadng ﬁolyﬁé} nu1{1§§| a)velrygé

moletulaf Sre[ght Barbinsrehdel rhpidbr (Whéthfdrﬂlmgelﬁglh Iplecdlad weichepEigesters or
- 3-yl) } met hoxy) - 3- (4- hydr oxyphenyl ) chr onen- 4-one; 1H
WhelNW% X@@W W ¥P7m %ﬁOYIt% reagiogyprogr ess, ppd may

be alﬁlz%%zean tz? dshogw?iég g«?s,%ék‘%a%%@ g%dpf)s tomgquaglfggx 3(’]%(&1'1@% %ethods

suchds 3t=he]1159 olflgel permedliod chizomat®gr8zhy(td de%ﬁnlné rrum%eﬂ Iyagem@6eular
g§; (ESI) mz 549 (M + H)+. op- 2- enyl

weight, 08 tl{rﬁtgor{szto Hotaraing brdayynumbsk wwﬂlhwﬁe Pe w%twf AeRSHing

-1, 2, 4- oxadi azol -5-yl )benzoate; (ESI) mz 497 (M +

|—|)+ prop- 2- enyl
3-{[ 3- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl } be
nzoate; LC/ M5 analysis: tR13-23.62 mn (isocratic,
6598), (ESI) mz 429 (M+ H+. nethyl 3-
{[ 3- (4- hydr oxyphenyl ) - 4- oxochr omen- 7- yl oxy] net hyl } benz
oate; 1H NWR (400 MHz, DMsO-d 6) d. 9.54 (s, IH), 8.38
(s, IH, 810 (s, IH, 8.05(d, IH J =28.8 Hz), 7.96
(d, IH J =7.7Hz), 7.79 (d, IH J =7.5 Hz), 7.60

— g

~ -
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yl ] benzenecarbonitril e;
-({5-[3-fluoro-5-(trifluoronethyl)phenyl] (I, 2, 4-oxadi a

wQ 2009302819 } net hoxy) - 3- PCT/US2008/053221
{4-[ (met hyl sul f onyl ) am no] phenyl } chr onen- 4- one;
-({5-[3-fluoro-5-(trifluoronethyl)phenyl] (I, 2,4-oxadia
zol - 3-yl) } net hoxy) - 3-

whiné’thé Imltyimyf Sarhfimehgtjune n yhdeewan nBivglessibe pr completion of one or both

[3-fluyoro-5-(trifluoromethyl)phenyl](l,2,4-o0xa
of ﬂéﬁ @%Pseﬁ “ogfiey Dhganpgizeiion andnvaendersatian repetjass meefwbﬂér -employs a

nons v(lgcoﬁ}%ﬁcly hg&i&%}; caclzlém c‘é‘% [Asvz[r*e)%? “E% I f;‘hlﬁ{rl%qnég %1)096(1

with (hé 5na[113 chiletio beind -rz(ﬁldi b¥dilabilieget MyAshpdnesmy bdslts ﬁ]d“ae@m@l' & good
zol yl )} met hox - (4-hydroxyphenyl ) chronmen- 4-one,

as or pl{eéerfl@yfopwrtbars%e @?qm@wﬂo@ﬁ\mbﬂﬁymsyrgm@ﬁmsm\rlsczsmy BRragirements.

Th%wgJ 0 él%%l)pl})g:aglzap %{éﬁ nﬁn(l:tﬁ %ﬁghsaﬂpegﬁ%l_cg {oﬁlwdroxyl and acid groups is

an egpe[CYaﬂ@{p'ﬁeféﬁed {eUHYﬁQu& Niidlédr k@ eietebodah e iekdrieddn 4. ©XPatent
adi azol - hI}é;thoxy - 4- oxochr onen- 3-yl ] benzoat e;

No. 2§ 8(81 %9 (erOUG?X) ?13 ymp E‘? T]ZF‘— ﬁ??ﬁufﬂmﬁmt mmltmlay b‘h EW}ZU 0 (
detet s e Aot s e s e A6 o s sy be

add&i"tbQH@fbaéropﬂ&m the ester oligomerization or polycondensatlon reactions in
7-({5-]3- quoro 5-(trifluoronethyl)phenyl] (I, 2, 4-oxadi

ordeg 2o torgecy Hielreddtion y)ix®¢ 2nd dyyidr inxggshmgyd t)ltglertedmmb&r oreege

molgczlﬁér V@Jlé}t M\f@cgy%xgclsfe!ﬂgﬁa&rsmrﬁa algopbheecr(])%udngeld v%t}f'wgcometnc

techiq{qués ety |k %&X&&&H&ﬁt%ﬂtﬁﬁﬁb DRERHGRY kﬁ&ﬁéﬁ%{g‘b‘f@ﬁﬁer
7- 2- chl orophenyl) (I, 3, 4- oxadi azol - 2-yl) hoxy}

torgBe)(td mdmytdr ﬁncybptleenlngﬁmdnﬁamnami- mrgsondensation reactions.
7-{[5=(4-1I 1) (1,3, 4- | -2-yl th
[0037] E [4 Tﬁ(;ﬁ]aql St p %g%?%’é}ﬁ,é‘ %t% Itoagb(%am tar)éet)e!l gfopelgtles other

than§n§1%c1{]% Bfetigydg%%}t? i)foélem%é bﬁ% %13?{} H@%ﬂ?{%r%%ﬁgg RiofcQfa€ wei ight

that fe-fod a@tlfabfel i (cbmmdwllly)-mfp@hydl pélydst@-polymers. One preferred
t hi azol - 5-y nmet hoxy).chr.onen- 4- one;
subcjasp 91 palyesfer Wé ﬁ@ntalnah@@@a PAREHEROIIYes Rayinga pumbet |

R A AN BB s 2
the mymmﬂmokbdne toe igeree of 00 %staﬁﬁéllyl*ﬁbdﬁ@l&l@ler&- c)xhde Gi*-ﬁropylene

{5-[5-fluoro-3 - trlfluoronethyﬁgphen yl1(. 1,2, 4-
°X1d6)8§2ﬂpéz dinear pelygsisrpelyaieyy wihigreeh aubskes and havmg a number

I r
et UHORIPRN: o AN SLEMACR O P
12,000 @inu, are also preferred. Another preferred subclass of polyester polymers has a Tg

7- £2 (4 chl or ophenoxy) et hoxy] - 3- (4- hydr oxyphenyl ) chrom
greagep thangeand less than 40° C and a number average molecular weight greater of

7.0031 2%,@'5% b %gfge%c;—f' éoﬁgﬁ%ré Wlﬁhlélé‘{l(og:)ﬁ(lg TRUAIk Dl G drbdrerthan 25
and te¥d 1hRR8BY Elard aldo Preferredle FoABYAIIO)hE m"% diay®e2hdscdis6agio

N-[ (IR -1-(4-fluorophenyl)ethyl]-2-[3-(4- hydroxypheqy
provides pdprsker oatymeY thay isoop}tadeta noane | temperature but which is sufficiently

flexiBle byt SR RE Fode s sl Yot PSS Bt e RURD B
Yet §ﬁot1¥er‘iﬂ‘é¥eﬁéﬁ ﬁl%@hs@of ﬁdl})ekteﬁﬁélg}ﬂﬁéié)ls AerPVRGRIR BERAs? some

-yl jbénzenecarbonitril

aromatic Zliqaytraxpti¢ ﬂ@ﬁrﬂmhy(}‘m@qr&si(eﬁ pyri dyl net hoxy) phenyl ] chr
omen- 4-one; 3-(4-hydroxyphenyl)-7- [(5 -(4-pyridyl)(
1, 2, 4- oxadi azol - 3-yl )) et hoxy] chronen- 4-one;
3- (4- hydroxyphenyl )-7- [(5 -(3 -pyridyl)(
1, 2, 4- oxadi azol - 3-yl ) ) et haxyp] chr onen- 4-one
3- (4- hydr oxyphenyl)-7-[(5-(2-pyridyl)(l, 2, 4-oxadi azol -
3-yl)) et hoxy] chronen- 4-one; 3-(4-hydroxyphenyl)-7-
{[5-(trifluoromethyl) (3 -pyridyl)]nethoxy }chronen-4-
one;
7 {[5 (4 chlorophenyl)lsoxazol 3-yl ] met hoxy} - 3- (4- hydr
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Tetraazol -5-yl)phenyl). R2 is 4-Hydroxy. R3 is
Hydrogen. X. Y and X are -CH. Vis Oxygen, and Wis
worwbAdBNME [ 0181] Similarly, starting with PCT/US2008/053221
3-{[ 3- (4- hydr oxyphenyl ) - 4- oxochr onen- 7-
yl oxy] met hyl } benzenecarbonitrile and follow ng the
procedure of 6A above, 3-(4-
[0038]dr oxywfietiyd fcatatys{sdndy b dmP 0B dinttled paEgaindnsytidpleactydn) and
nmet hoxy] chr onmen- 4- one was prepared. 1HNVR (400 MHz,
w111|fgqg‘@nd tRpeses b@gmg |0|t:1}1narg skl 1 §he H) Exqgng_ig_ry(@talysﬁ)mclude but

are E&tﬁgn%E _%%gsg ﬂe@%%nmeo ﬁ%ctm%ﬁ gh %gf%ﬁlﬁ'ﬁf&w&gga ?@P

usedrinN duntd Sofidiedtd Ipﬂorﬂdte b fdo¥condgrsatidy rep@ioal fod szﬁﬁpl@ about 5
Conpound of Fornu in which Rl is (3-(IH1.2.3.4

to alreut lA260 psrrwa;qéwé hydey Oﬂlﬂh%le@itQﬁWeaghty starting with

her co i s phenyl )
00 pet AR BReRant® T e So s TPRE BreRafifte gpnreactive
carrfé?s f'ﬁ@RM@ budrB bt 168 rdhirtofs, MitlofochrboRs, WRtdzBs Hd sk tures
3- (I 2,3,4-tetrazol - 5-yl )phenyl are pr epar ed.
thermmg Eh@seﬁroepw ataydn selectad Gaved onradvaoEtyRg maainzetdrs Mcluding its

oS St oSt SR BEPES ”d%aﬂ‘?%ngéﬁ%#hﬁ%&f@iwo emﬁl tedﬁater
Pf0&§§ﬂ§ﬁ§1%s°& drags dodsidbrafbhd, Qmﬁféydr%arﬂc &ssg% : -7-

yl oxymet hyl [ benzoic acid allyl es , 0.
consi@hiignspoethaieehded cdé smmﬂmdmdmtavhwb In@yElm, matedran dieum

LA G GO S eyt (.
greal?&% n the ﬂigﬁlb%régi)ec?&fjﬂe gl‘ral‘ghltrg hORhitE t}{elpolyegteg syFQ% By be stored

was ad In 5 portions over 2 hours.
(e.gr, eakeast @houticdt O epwaengteratures asligh@s 65cve emmdmigghhperaﬂures at
NVR of the r eah(l:t i an xture showed that the gg&cé R
whigldie pREPRERFOMIE Hyght EAPPISTCHaiiBr? &1 In HiESS 08 7?60° C
275“@(&%68" SF&] &3%8 é)% n%hfe'a%e%&*m%% havéglbﬁﬁﬁlfg point of about
renoved unhder re pressure, e m xt ure
60 tappduit8dot @, sbouol 40Mm. abdte3 BF Id, abowgd 50 mo ticut B0GHAES or about 175 to
purified by flash chronatog rah eluting with

abo‘#étoﬁy CeAaelernbbr the 8ppreRqiR 6?“’@9 basze) b%n@p%t YR hap Ay equal

to th%]t g% ﬁlén%g ﬁ%({?%@r@gﬁ%e ége?égg@g{ arrd Oﬂn Oé‘ efpéaé .t% threrlé ?f kerosene

(15(@5@5) ‘Exefip®iry nbréactiZ8 ciiders ilude Bkam¥stsecnatliepeane (B.P. 98° C),
preparati on of a Conpound of Formula | in which RL is

octage (1B.8r 17t y@gﬁr@i@ﬁm (e Ry1 430071 C. hns mixtyrgs thereof; aromatic

hydroF%lrEP%xs 1n§1411{n§39131'3§e( @Bﬁ O]Q%G i&) 1}%&%&%‘% Lage ?éfl{gﬁgh (E Ii,e 60-90°

C), SorfihSrefadty ralvbﬂam@ﬁlmeh)ﬁs%uaxwﬁbmkmmw sen@gﬂ)mt(agl )
benzoate, 99.8% puri was suspended in AcOH ( m,
ARGMIAIENS0 md AROUEATELNG) Brmbeioad i czqmm g SgRLISOL™

e R T SO e SIS, D 8 40 o

mixtutdsah&abf; heRdIenR R entdBcIiREn gTBd tFfl @in B HAR, W&P&ﬁp&ﬁac
since the reaction i s extrene y exo-thermc. After the

Stodaldut} sql‘cf.mlt deragene (Bl 1508 Ohanémikinren theseofy planivdegivadh ol ends

n ve oywed to rmto o
incl{ G birihing V5o 5 GF e iRt e 3.2 80
C), ﬁ@ﬁg}/ﬁb& %1%&&@(9@ flevn@s, ingiih@fisdahif] R&shd @IP Praad @yt methyl

e reaction mxture was stirred at the sane

amyl ketpes @B.Br B0P 61, ¢yebabexarfodd 8BP. TH tGleisobuipt kavoneniBaR.ui68° C),

was added Et OAc (1800rL, J . T. Baker) at anbient
tenperature and the m xture was stirred for 20 mn.
The m xture was then filtered through a glass filter
(350 mL with a fine lid) wi{h.Celite (30 g, Aldrich)
to renove the side product, ZnQAc. The resulting
yel |l ow resi due which forned on the Celite was washed
with EtOQAc (250 nmL) on the glass filter to give a
yellow filtrate (Filtrate 1, ca. 2100 nL). Only the
yeI I ow reS| due on the Cellte was renmoved and was

S o o~ N I AN — e
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[0204] To a solution of prop-2-enyl
3-[(3-{4-[ (net hyl sul fonyl)am no] phenyl } - 4-
W@2@ehesmen- 7- yl oxy) met hyl | benzoate (88.8 ny, PCTVS2008/053221
mol ), tetrakis(triphenyl phosphi ne) palladiun(O (10
ng, 0.009 mmol) in dry tetrahydrofuran 2 m) was added
nor pholine (77 ng, 0.88 mmol ), and the m xture was
metBylihexgldketiner(Bdin 17810 madthyl dhepiiyllestomr Gob. o8P CZ! ahduristures

: o) t.was t renoved. r educed ressure
therps LB 6 GRS SR O foRaC g e s | Azpriigic

hydfd&@rb%ﬁé 4R %?eféﬁ@@ﬂ&%é&ﬂ@@é txﬁ@x@ u @ﬁﬁio@éflﬁ %ﬁfaig tivé '%meeF Should be

[itca gel eluted wth ne ' ene chlori nmet hano
emp(l@&ﬂ&é: poooidesd s’tlm@lelr‘é’acamatmnxme ek totmoyade)a [ﬁdel product in the form

ot Tt M A WA 4 RS e
(e.g 8 %%n%ur(t? Eor?espé_r}gmg & a%%u&%% ot Hore 8&:)6!% %)S/?-Izl; Iﬁl)rf, %%ouz éS% or

morb,H;boﬂt 20% of ndzg, abdut389y ox4rﬁo1(e[‘rab031H)10%7or31ﬁbré dr abddt 50%or more
7.27 (d, 2H J =8.5 Hz), 7.20 (dd, IH _J =

of t}f fénall_lgolygster FTEP \p@)ght) 5Tl3@n(ergeac@pz§ cargle()@ay gor egg}lple(bggp )much

as a@)uzt 9% o ath'b'(_) %B?Lﬁ 8|5'96|, taﬁ%%b%), %&R%’b L68Lt %E)‘Vaor abaut 50% of

enzol C acl
the fizal IpSlyéstEl( dvelhybighil. flcinyd e)rﬁmmsnof Shrdastivly cHrogasenerslly Xelp
and Z are -CH. Vis Oxygen, and Wis Mthylene [0205]
incregge éheaaq)/@nﬁ@@kﬁqrb@ﬁ@l%ﬁ&eomen thespolycepderisgfign reaction cycle

'tlme oLy %(liz'uc]%%e[ l%egnlg?%“r?%tor%e) 4- 0x0- 4H chr onen- 7-yl oxy) me

[004“]13/' )'bl@ﬂg&%cﬁldéﬂs@ﬁoﬁfea@iorﬁﬁg y BOpdtnedl av@sy usaeadetvated
in HCO2 1026 nm., 6.5 nl/gqg, A|dI‘ICh) The m xture was

temmwm@pngw@e @plmr@r frmstag np@ta@lwa@) anfdgloes nof undesigbly
t HPL Canal h d
cepig iR Fo R i e P G e Bl Bt bou

215 k&SRRE L5 0rat ¥r abdhe 22 Nieivaat 23R ek @Eééfrﬁm\é@% ntaseAaRe
to 800C taking for approximately 30 mn. After heating

temperat8 GO theoreagtants thresnsalyeHRIICT dreal the headsproneblovtetthe reactants).

duct dth t t 99, 82% d
The SR eb8 iR S0 Prorheisredt i an bt brP ARGy of
Ten‘%@ﬁtﬁr@@o%m 18 '&b&?&S@b tonadnd:e p?é%ijabl?f%%uttﬁ O%‘J%(ﬁﬂ b350

enperature and stirred for 8 hours (thé desired
C arppoderctd, fof olgéderaderivaddran athtyleng ghymble rlnalprodicliddfetting, the

02 After stirring for_ 8 hours, to.the reac
POI%?‘%%B%@%%&CH%E@Y xamplee Gapriedpudin Fqswaa It”t‘f\??‘)o lggs than
§
abolt DorIQATALRR Shilie noreiphing fifle 1) KA reftardy o Qe
prodeaic i Hekatenars candéatathty Chdrics Githnrthg timEothat hardean recthred for

wat. er add(fd was. 4104 qL at this point. The suspensions
convgafianal spli¢ sigfe OIYeEELROYORINSAUM- under i ce-water bath

ol i renfalt
[Ooﬁfl " r%}tﬁlceotég mﬁﬁpﬁ?&{&nggﬂér ngﬁ?: @H He'al é)%ﬁ)gagtel' %&y %t nla solid
(e.gWélleti2d) potyettat, tHHOMdklfpw pondlties dnidlih éxct s@l&taﬂllaﬂlmhtages associated
residue was put into a 4 L Erlen-Mer Flask and

withghe gispl@esd iTAcese 3 Er3BamPle s notedabavg the disdassdpolveptarsyrup may
be n{u%fl n%i(%e ?@rﬂgﬁﬁﬁ%ﬂ/ hiﬁtgllq([) %%nh%c%&‘@ ol&&?er%o%tn%s ttl%arnéé g%r}:ase when

start(n@QQﬁl-)i peletiAee sblid. t Blie pobtopenthiich feactid2Ghix800 thaylbk stifted,
a L flask and filtration was repeated once again.

thus @h@réﬁmiwhmyclﬁﬁﬂ@r iTae pakysondsmsagiongeaciien yayibgiretipiressat
wet powder). This was placed in two drying di shes and
dried under high-vacuum at 600C for 18 hours to to
provi de 3-
[ (3-{4-[ (net hyl sul fonyl ) am ] phenyl } - 4- oxochr onen-7-y
| oxy) met hyl ] benzoic acid. C Recrystallization of a
Conmpound of Formula | in which RL is 3-Benzoic acid,
R2 is 4-r(Methyl sul fonyl)anm no, Ris Hydrogen, X, Y
and Z are -CH, Vis Oxygen, and Wis Mthylene [0207]
3-[(3-

. —

I o o e I o
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X 3). The organic | ayers were conbi ned, washed wth
brine (30 nL) and dried with sodiumsulfate. After

W0 2090a6d310f t he sol vent under reduced pressur eP@TES2008/053221
crude m xture was purified by a silica-gel colum
chromat ography (Siqg 2 = 80 g, hexane:EtQAc = 7:1)
repeatedly. The desired product, diethyl

redyced fempegatpirey gpwpared to a conventional polycondensatton reaction, thus limiting

the plmsh i AR YR T T SURERY Bievored G (R Ahring
the folycoridekation 4éddn b ?aﬁﬁ odlet o@éralﬁ&eﬁﬁtaﬂoﬁ’ﬁ%réﬂﬁ%@o% as

wi thout further puritication. The product
vacyurs oeagioos 9am/t@9nmeaae@sm¢ ta baidd pmt motauditfidubitto operdtefthaskmbient

and de 2 I, 3.01 |, 2 :
pre i reAc ot s B b G et i o bty erdiont Bieh o lactyweight
poly%gt@?sqlsn%ﬁﬁe HREloRIPrHERs Hﬁ?t(l%ckoﬁ{paﬁg& t%%&ﬁtrﬁ %olé”cular weight

hour s o the reaction m Xture was added wat er Iﬂj
polsantdr pieparatiol) gequas 18R OF aic trdairged phlyecbﬂdy:hsaaoetrabeor( Bﬁtlmsnmng

The c.opbi ned or ani c. |l ayers. were washed wt
motat» .arI%ngeéerIIlg eréFIBP‘EIP regetign %/s% tIPPﬁ ) I“?Cé?aéeéj t&@w? nitrogen or

f I

ot PIRAAL 16,88 AR, O SUUERE S SERME R Mo ot

progréxspored mmtap:it;on(c&f thpsa meaﬁﬁre:g hexane: Et OAc = 3:1). The
product ,

100431 f I2r ege rryERg e yett?r. SB’I‘{PdP@h@F RYPR éﬁwﬂmabogt D%eaPEpPt % Wt.
B SR 1 APy

amonmts of pe%staﬂmid)nomctﬁ)\te%aﬁﬁhrInbrrﬁalﬁﬁ&bpﬁitdlﬁg) bditle gt b iR
fl ask and dissolved in tetrahydrofuran (3 nmi). The
Polys¥pipynpher furags walcewlapveight. j A madm mhqutaﬁmteht pelyesier syrup

mlggt%r ?{bgrﬁ{l%e+rh%18%§§1t%;()qgv\g§&§ 33 éﬁ(}A{/ O&{I}I]e% 1 (seélléc{%%nd %{301%%0 to

abmmSX\f/tu Penorfreddtiovestriey, ofeBIRB0to §50uiR) ward poRiester {o3idehnd about
successively. The resulting suspension was filtered

50 to pbaxtigA v Gl r@@seafstwq @frierg dhigh anqlessilad yeeight pplyesten Jyruy might

(
for YRR AR Y . BEEH 3 Sl Trheebrep M s 300 G o R g 20
wi. %3Bredctie) carrldtCatioutl U8 tTABEUHT G WIAS pBlEstr R dD¥nPabout 90 to
silica-gel colum chromatograph Siq 2 0 g,
abot éﬁazﬁe‘%atogn@ac&ve?caﬁ)lenqy ahpute20 to about 60 wt. % polyester sohds and
or03 trifluorone | 30xa

aborl 5 fa P AT s b g BB df B S0 sy pding
nom@ﬁ@ﬂve c%@s) %ﬁa%rﬁ)edadhgizt%%ile B&yester syrup after com letion of the

3-{2- | Gor6-3-(trifluoronet hyP’mp henyl ] II) 3-oxazol -4
polycgﬂqeps'a(upamedcttoﬂl E@E@a@lm@ac@ve&&memﬁd g., ms)adnt;ebb asdded once

the S0 1 Gpifeg SARRIEREY iy R Pt aoed Factorsgits B o8 brmigr
Howbver, 8fdHeVpréferrdd @mﬁbdﬁhiéﬁ@th@@?ru? @@étﬁgtaﬁﬁalgﬂ@&%f amhl)ﬁ glycols

adding a further anount of i odi d
or ester? 86t pomdd reatt Gitle thei pol})esteirhtaoqimnﬂezrrsmtlcm bempamtumss(e g., at the
g ated for a total of % hen, gurlfledb
actugl PR BT B RERY P e boBEondenRR ik Eppppctied.
1) I [ I
[004é]ex aane Wa@?&t@%ﬁ B?gsqg |f§€n gllo?gétgbﬁ%to%eﬁ RsBbF& for use at
anotlfletrrtlnﬁé oran (aﬁetﬂlbty[bl)tm em yhr ety’r of Shipming poragyiérs naydeanead, (inhc&udln g
/% as a colorless oil. SteE
dmn[scmlajls @e ,dwrmlﬂwlawytns%gi velsesyches thegte 280 showpmn Fig. 2,
2-[5-f1luoro- 3-
(trifluoronethyl)phenyl]-4-(3-iodopropyl)-I, 3-oxazol e
(48.9 ng, 0.123 mmol, 1.0 equiv.) and cesium carbonate
(40.0 ng, 0.123 mmol, 1.0 -dguiv) were placed in a 25
nm. flask. To the flask was added di net hyl sul f oxi de (3
m.) at roomtenperature to dissolve the starting
materials, and the reaction m xture stirred room
tenperature for 15 hours. To the m xture were added
wat er (30 m_) and the vvhoIe was extracted vvlth ethyI

.
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reduced pressure, to provide

2-am no-2-[ 3-fluoro-5-(trifluoronethyl)phenyl]-1lazavin
wQ@Roop2®B1L- acet yl oxypropanoate as a pal e yel | oRCDUB2008/053221

(39.04 g, Ms nz 337.1 (MtH), which was used in the

next reaction with no further purification.Step 2

[0236] To a solution of
rail &n&rmrmcsuah h3the tandoroar 30(( $hoiwinl in dfigre tinyk Japk emilbrks; truckz ahattles,

nyl (2S)-2-acetyl oxypropanoat WAS 199,..15.43 pmol) in
cang ﬁPF;h&FS@EPé other shiRpwe sPuPHSTS(th willbepr "GB begpaae %@aab%r tg persons

o AR R b B AL ATTRBL ML LA Sl i e
appli€did fequirdthotitaifoe imerstasd shipreeht faad agplivable ﬁrabo&@ Gor stdiage.
oured into ethyl acetate (50 nml), washed with water -

(0044} x Boduty whighi may batprived frgpvthe pplyestensrursiveludeput are not
hrm?e% ato 1%\?1311}%9&1 §iia &)\Slrgét%ctse 2\ ﬁ%&’ﬂ%{ﬂ%%d %%% @ g#’ c%ﬁr%ylog “resistant

esi due e ash CRromat

nﬁ% sl driginitgtiic bRy bieneeighl gulidders)! €oiPEaUhELS sheet coati
pr (IrS) | - ?3 Eﬂggfl uor o- 3- ?lt%rllgtfl%or oSr%et ﬁitg? henslee Canm%S 0
packegingcoetings, gqajangs angl adhessvest Additopsigiuling cc@tl@g @mation

023 a sol ut.ion of . (| Szl .
carr[e{ss ct)%gesﬁn&oarggnté Izltg?qle?t]suda{p%% eﬁ%? ltl}l%lﬁeélﬁrs 51161Pers15g ﬂlds flow
modB&d] @Mﬁﬁn%ﬂﬁ?erﬁb%aﬁ%@éﬁ& €U 986brB&ts, iRhiBRoNBihderk,n
net hanol (4 M) at -15C was added an aqueous sol uti on

crosglfinking mtamdaambt@rﬁa(tl@ch@@/phqz@nma)orS)miey b¢ sarobigedvagh the

stirred faor 20 m nut

polGaer S+ Dl rasaiiid Soss S Suit STy th it b8 o B11F Bocofhe famitiar

topé?s&{sq{a%ﬁ@ﬁdﬁ&tyrsﬁﬂfﬁcﬁ%&h ethyl acetate (3 x 20 m),
and the conbi néd organi ¢ phase washed with water (10

[0045]), The meerftonds 2@thet YescRberbinahe ifllowtieg Exdmaes, imwtiesh all parts
reduced pressure vided . .,

and PFYS?MP%@{S@TT‘%YWFH&BF‘H‘S%S-SPFWW}SE&%%%W ) phenyl ] (I, 2, 4-
oxadi azol -5-yl)}ethan-1-ol, which was crystallized
from hexane to yield a white solid, LCVM5 277.2. Step 4
[0238] To a solution of Exampknlyl phosphine (262 ng, 1
nmol ) i n_anhydrous tetrahydrofuran (15 m) at -78C was

added drigisarstiongdadiighr\Ipleswlar C¥eig ﬂ}vlw&elt Besis . 1

mol ) in toluene, and the m xture stirred for 30
[0046] nut égnlétng%@l equigpadyvitlopn @gltamrhwléﬁt@n%hmav Gpredenser,

f
e AR Mo OB Do Rt S AR Bl
3.06308lel |D@ HBn%éﬂércﬁca‘ﬂt)d){yh@ deiiand d® gfbﬂﬁblFASTO%B@ﬂ 4@0!1 Qlﬁb\ﬁfrltm

(1S)- 3- 5f|uor03£tr|fluoroneth&48 phenyl 2, 4-
ox1dgx;a‘@l§{§t ong Aykemaknan The tdacientzhagdyg, 1 rﬂr@yd)rox ac1d ratio. The

reacle g Al Wikt gt 8 e 025 B gt T water.
Thetr %g{:htot?gﬁ]ﬁgﬁﬂﬂg GAL HEIG at %50@ éﬁ@ a1f1 QLid %ﬁmllgexu&sl 8- ifp% @Ach}—é?l@d as

m Xt ure was poure nto et acetate

detefthined baabididg WROMWATE rl 50 Mridifjom EKK(ISIM()Iﬂl &or0) ttﬂd)lute and cool
dried over sodiumsulfate, and the solvent renpved

the sapuds: follanrdery tHradion gyt 0. ANwngthgrelicgiOH solution to a pH 12
end &h 9k %%b%%&&égﬁdt@y Wagtd g@tg{gﬁ alb@‘{i hturHe} SM\@Iﬁn@cgg %9 adding

o the and portion was

ARCDM@\SIHCCIBOQTM odiRphad @oes figiter samge) reacﬁingtthd’lQHVgrbllips with
ethyl acetate (0-30%/hexane, to give a white solid

exce\m Pty digle tof epny v therm i mdeﬁoms Bﬂ@p‘@dm tiggation wth) Ol B
meﬂgﬁl_o gm%io? D S}?{ 012 g;teﬁl e rea #G6R eonrfpetrerltlure We{szlowered to 180°C

7-((IR)-1-{3-[ 5- fluoro 3-(trifluoronethyl)phenyl](l,2
4-

oxadi azol - 5-yl ) } et hoxy) - 3-(# hydr oxyphenyl ) chr omen- 4- o
ne; 245 ng, 0.48 mmol, 48% . MS nz 513.1 (M+H), anal
HPLC > 99% Chiralcel QJ-RH hplc 99.2%e.e. (nass
detector), and 99.0%e.e. (UV detector) in
acetonitrile/water. IH NWR (400 MHz; CDC 3) d8.25 (d,
1H J=9.0Hz); 818 (s, IH; 7.9 (m 1 H); 7 91

~ -— o~ N



10

15

20

25

30

[ 0251] Suppositories, each containing 25 ng of active
i ngredient are nade as follows: |ngredi ent Anmount
Woa0oate23lngr edi ent 25 ng Saturated fatty aci d PCT/US2008/053221
gl ycerides to 2,000 ng [0252] The active ingredient is
passed through a No. 60 nesh U. S. sieve and suspended
in the saturated fatty acid glycerides previously
and eeditiech! U s3-benztiredinarhoxyiin shilat asreided Emzrcyust Teehydroxtylia@d ratio to
is en poured into a ository nold of noni nal
1. Olgl Cé{)\g%qr{dﬁnsgﬁan Hp 6%63 ggg%%}g}os @s% aFw dlstﬂ?anon
and §ﬁ‘§’ S?CB{SARWA??@ rl]?]f ﬁgfda('ag] h&gear%gvggarﬁfe?) Q{i Pfo\(f?de' 4% aromatic
I ent per 5. ose are nmade as OWs:
hydxlommbeni amh83%nmnmlabﬁe tréaceor Icngueﬁmd iethe ddillationmieantemmd the
um 4.0 Sodi.um car boxynet h cellul ose (11%
reac F%%Ffﬁlquﬁ%cfé@leﬁtﬂ 5% éﬁﬂ% bateh tempgyataifcy esmaintaped at

i um Flaor nd Col or Q. V.
215%&?5“? aélcfic%q 265%96“%‘_@? X‘]‘ ‘Fﬁe active ingredient,
The ﬁﬁﬁﬁf &\?&n@ﬁger%tm NTREHhA r(ﬁr&ﬂe? RABHle V%@ﬁ%}dwésm Q4 %aﬁlred

10 nesh U. S. sieve, and then m xed

using raéw)%wu@onﬁdhe pallyearidomsatibn pruetuetiio racﬁ@rfyﬁﬂaid ¢ofieROMATIC

150 i Bk GRS el 8t B8 Eace s Tiarp FEoTEhm Lot de gp |G e essuied on

the GhriderSeAR vk 1108 tNefeSh ARATRAARH hi¥el MR tréducNBumber average
Sufficient water is then added to produce the required

molavllanvesighEXANVPIDE=27,356 25 B¢ tevninad by GCahRousafiar Gliloatatagraphy.
may be prepared as follows: Ingredient Quantity Active
Ingredient 5.0 ng Corn G 1 1.0 nL EXAVPLE 28 [0256] An
i njectabl e preparation i s pr ef)ar ed having the
fol | owi ng conposition: |kgtEReInt s Amount Active

i d
o2 o pEbarastn TBh Nied(RAlbeulak 3eiahy FVELE RER ©
I\/PLE 29 7
004417 érgr*m,grvsﬁsgi“s iGN Radbidt Gui e eiinf pp iR
ther@ORRRS, dnll Ofbrt &Qﬁl@ﬂw@@é}ﬁr@ﬁaﬁﬁl AOD intfesi znﬁlemiivl eet
OZlOSan6 Tween 60 2.0 M neral oil
propeagdiol étgé m@eﬂm-lb@nmb dp:aﬂ@w]mc &id and ). 6@4m$EA§E€ATTM 4201

o

ainfiyfReRp s B PSR, ER% R3Sk Bafe 1 W apfionacia

ratioMeiR reac®drSvAATRhELH iR tr83 hRE héReHO 2@5 W blerd hdurd dile
A sufficient quantity of water at 60 is then added

remwmgmateg oflisatslt femperagure ovae hrelldsit 2§5 ‘Khmtll nyaedinantber of 18-25

was Rl e o atr Sl Rt RGN dehnt 8T

sam@e@fo Nf MRkt ahe meaithnfGt KOH 56191&&%%1{ weﬁépmm
0-90 7 crocrys

talline cellulose (filler) 1-35 5-
Thelfatdh Hytdtdxabnlyzhber vesiathoaleeomymedrin fin@®s 38 ndidutss, HY. eﬂdmg

ARQ?@%E égﬁ %?%tigéie bl?%al@lf@g&a @rﬁl@b%@gﬁ%& %ﬁg@{%@ﬁ;’%@m with
exceg Qdélfo?to?w%% Qﬁﬁlgt]o a st ﬂilﬁ%drbgltﬁ%ﬁgn with 0.1 N
or mi atlonS (0] | S |nvet|0n are prepare

met}faﬁbh@KlS)H QN U @ndpuintp HFhdepende mﬂﬁrznd@maridwamy to 180°C
ti onal excipients are intimtely m xed(

ry-bl ended). .
and 4 itiona) 1 Srisnady disarbarybc peidivns ﬁd@?datﬁli‘ﬂ&%@‘ ?flﬁgﬁors@'amf} ratio to
I 65
1.03 qs sgﬂ%@g sid%?l @?ﬁ&% giggattfng %ﬁc @rﬁ%gelfrg ?%ﬁﬁ%g% dm{ll%non
and ¢lrfficignt AROBEATEIL; 150 Keid (A rtd?mr@ptwa)mheﬂ) ttb;ﬁﬂotzﬂetw % Eﬁ‘Uﬁ)htlc
as talc or magnesi um st earate), . and npressed into
hydrpegsben and §37% penyokailatraeton sondeiitsin B élsaﬂafsanlaﬁ@u@ 4agthe
are solutions of alkali nmetal hydroxides, such as
sodi um or pot assi um hydroxi de, preferably sodi um
hydroxi de, in water (optiangldly containing up to 25%
of water-m scible solvents such as | ower al cohols).
[0260] The resulting tablets may be coated with an
optional filmform ng agent, for identification,
t ast e- maski ng purposes and to i nprove ease of
smallomnng The f|In1forn1ng agent mnll typically be

o

Y
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[ 0006] The discl osed process offers rapid reaction

conpletion and may enable greater flexibility in the
w@bwpae23of reactants. The resulting |iquid pol pEBUSI008/053221

product can nore conveniently be used to manufacture

pol yester coatings and other |iquid polyester products

than is the case when using pelletized solid polyester
reactiva Itetrhptgatnm \eaisi iatsaddditel 1 DES Cfﬁeﬁiatc(hrtempemhlee Dramiaimgpined at

[ 00 g is. a schematic view of one enbodi nent of
215¢anty %&C&@Hn‘@ﬁfé‘@é dhan T.Qpespchisygd. The dingl acadyipplgravas 1.6.
Th«i/ gﬁ%’ﬁ%ﬁ%gugﬁ{esﬁ{g%%g)rxg?%%tagvhgﬁgﬁ%d;ﬁmsg& é’ﬁ@% sB];u?i%ﬁ%?the
polyebhgmisatipnaaodwt ires 56:50 brad wif AR OMA TICIS D @EﬁﬂEKﬂ“ IA)SQHI\EE PM

syrﬁp. [0010] Like reference synbols in the various
acetpfeq e solor a8 meagrelPhigeiGradneasels Wre! andiignesin wipgee from

haz%e'glggrellﬂ%ﬁ ét Qlu{n%g 1% ?z\\gn rllr%l@d’u? T ﬁt%va%?\ﬁ'll.l E. c?l é%tag'de{%gmmed by

I on ['ess ntext cate

Gd@%hﬁ&mmﬁejﬁﬁﬁmbghbbwnng terns shaII have t he follomnng
nmeani ng and shall be applicable to the singular and

pIuraI [0012] The terns "a," "an," "the," "at | east
[004%'1 g é})%lg%e cnb k e ?{e?reéf %1%@0%1%%6? S o%l?«%ﬁr@?ényl Vgnt}]%n

those dff sklﬂdﬂ ltHeJ atﬁwﬂﬁ%ﬁ&ﬂ}t weoﬁeh@tmﬂakltmm@mdmwm ARy be
i nclude "one or nore" additives. [0013] The term

applietzteiet efper cnmpastients wiithinithe sesfpetofitheatlaimsherghuptgached. The

C unds. whj f.orm stant . bo m xt ur
compRRaFonat b gL toeRra pi R axlTntbifofed
herdi®BPRItereadetsof indlvidiRa§ incbdfdrited.[ 0015] The term

"esterification" refers to direct esterification or

transesterification. [0016] Wen used with respect to

a polyner, the term"l ow nol ecul ar wei ght" neans a

pol ymer whose Mh is |ess than 4,000 amu, "nedi um

nol ecul ar wei ght" neans a pol yner whose Mh is 4,000 up

to 7,000 amu and "hi gh nol ecul ar wei ght" neans a

pol ymer whose M is greater than 7,000 anu. [0017] The

term"nonreactive carrier” means a solvent or other

carrier which can dissol ve, disperse or otherw se

sol ubilize a nmediumor high nol ecul ar wei ght pol yester

to formthe disclosed polyester syrup, which is not a

reactant (e.g., not a glycol) fromwhich the pol yester

is formed, and which will not react with the polyester

(e.g., will not transesterify with the polyester) at

pol ycondensati on tenperatures. [0018] The term

"non-vi sconetric techni que" nmeans a nethod for

nonitoring the progress of a polyner-form ng reaction

wi thout requiring a viscosity neasurenent.[0019] The
term "pol ycondensati on tenperatures" neans
tenperatures of at |east 200 C. [0020] The term

"polyester” refers to linear and branched pol yesters.

[0021] The term "polyester syrup" neans a |iquid which

is readily pourable at roomtenperature and which

contai ns a nmedi um or hi gh nol ecul ar wei ght pol yester
pol ymer in a nonreactive carrier. [0022] The terns

"preferred" and "preferably" refer to enbodi nents of

the invention that may afford certain benefits, under

certain circunstances. However, other enbodi nents may
al so be preferred, under the sane or other
circunstances. Furthernore, the recitation of one or
nore preferred enbodi nents does not inply that other
enbodi nents are not useful, and is not intended to
excl ude ot her enbodi ments fygpm the scope of the

i nvention. [0023] When used with respect to a

conponent which may be found in a mxture, the term

"substantially free of neans containing |ess than

about 5 wt. % of the conponent based on the m xture

ME|ght [0024] The reC|tat|on of a nunerlcal ‘range

N . R 1 N ] I N R
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[0031] A variety of catalysts may be enpl oyed for

esterification and will be famliar to persons having
woe@oneasyd skill in the art. Exenplary cat al ystBCT/Hg10081€53221

but are not Iimted to inorganic and organi c conpounds

of titanium tin, |anthanum zinc, copper, magnesi um

cal ci um manganese, iron and cobalt, including oxides,
Wechithonat es and phosphorus conpounds, al kyl conpounds,

aryl compounds and aryl derivatives, as well as

conbi nations of two or nore thereof. Representative

catal ysts include but are not limted to titanium

cat al ysts ., .tetraisopropyl titanate and
teth a¥0§5~ﬁ PS/PTCPW%?‘E)W arinigiomelee A wekeht Ralvnsten syrups, which
pmééﬁéﬂ éﬁ | ant hanum acetyl acet onat e; cobalt acetate;

or gani t1tani um and organi ¢ zi rconi um conpounds such

as d) hoserevidial@s ésiniifig 4h SterRdilgommer; Nos.

3, 056, 818, 3, 326, 965, 5,981, 690 and 6, 043,335; and tin

c atbél ystCS’nV%D&l mer@lgﬁmu‘m mlmsm pelymer By stlmng at atmosphenc

Pt RARE < By Tt BRI Bler iy Parfensye

be carer @zgfé@ld o fafniagat Akectebé M@ﬂh&ﬁﬁteﬁ éndr onot e t he
desired ect esterification or transesterification

red&dt i oAempwng Wémﬁm@ Hisouixtige vie agbataricgilondo prpmde a syrup

catal yst. base St ht
o SPin a B o PRARE HERbE malEuly eiard pbhudtpgmer in
r eagd hétredcl¥e tdigehydr oxyl : ester ratio for a
transesterification reaction) may for exanple be from
about 0.5: 1 up to about 2:1, and preferably between
2. abd\progess:agcaidingapelaim 1 farther cpmprisiag UsIHE @noD- BscomgHis
tecabou O%m% %% Qegwp§q)ab } 819t (gnd]gbout 1.1:1,
hB en a up 6OHEH Oy §8 Gt PV or bet ween about
0.98:1 and about 1.02: 1 Preferably an excess of
3. hydy pﬁb}éésslaﬁccﬁ‘ﬂiﬂlg@d eldim arehepsie hedraRl dnatybie iydd axtlonas e
or hy droxx ester nole ratio is between about 1:1 and
disapprstance of hydsexshend acid@taups: 1 and about 1.5' 1, bet ween
about 1:1 and about 1.2: 1, between about 1:1 and

4 DervaieheSabir TR ISTHR 1R e JAE Bsshe By Moy gttt

oneggyoluﬁvia@albdmﬂlg\?\%\olhmeétaﬁm@mwrml l'y used for direct
esterification ere a substantial excess of glyco

typically is enployed. The discl osed process thus
perhpiosesy aﬁ@@@l@g .T@ﬁlam 1 cREpEpiBE HermIRg Hieystst olbgamne i a
tar sterification regeid on, and may
sty onsifectt @b pftink 3ol Bo Rl M B8 Ky g1 yeol s th
boi I i ng poi nts above the 196 C boiling point of
6. et hypreoessgbyeding td tlakn Meymprsiag féfeng rebieooligahd, from a
alter the nunber of side reactions or nake it easier
glycpborglyeiseash bayige e bailing syt gesatar dipa 206f Ecul ar wei ght
for the ester oligoner or for the final polyester. For
ex r - ACH
7. %ngllogess g&gﬁ: A ?&g%lg )I(I¥ }Tg?l%f)gglﬁg }?}'E%Q%%Béﬁeﬁglkéjorﬁétﬁlo% a
glycPDbrygvdotd eadls akiA a boflidg T @I@at’&ﬂ&in)m@’ t.01:1
hydroxyl: acid ratio may provide an approxi mately
20,000 amu final polyester product. The end product
NURDRIOCES éﬁ%@@@n&éﬂ deun Arvhesig e supldopnerieasintgehsly

giycgl% o Q&e{yﬁ'@& %cy}%ld r@acclt gt H%E&J&X%n%éﬁl(%n t%%%g{ UHQJ \§1tﬁ ?’f Iﬁ" Lymer.

ratlo during the course of the esterlflcatlon reaction
wi Il help avoid overshooting a targeted nunber average
nol ecul ar weight. [0033] Esterification may be
performed using a batch or. gonti nuous reaction
process. Heating may be enployed prior to feeding,
during feeding, during mxing, or conbinations
thereof. The tenperature may be held at a constant

val ue or may be varied during thecourse of
esterlflcatlon The reactants deS|rany are nalntalned

T Y Y L . .
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degrade. The reaction tenperature may for exanple be
about 200 to about 260 C, about 2 15 to about 250 C or
wW@bwatiod26 t o about 235 C (as determ ned by neBST/IUE2908/053221
the tenperature of the reactants thensel ves rather
than the headspace above the reactants). The
pol ycondensati on reacti on proceeds nore rapidly at
9. g%EYOC?@m‘)‘@PTémgrt@§lalﬁFérﬂ@§¥P§1tSmgé9Hmhg disopelydrnt e drydroxyl:acid
C an about 210 to about 235
orh r%%g eﬁ?eg & r%ag‘ °f Oﬂm B%I {afwderl ved from et hyl ene
glycol. In a production setting, the polycondensation
10. r eachiovbssmayortivg t@&ﬁ[fﬁhfbob%n@ﬁgrfbﬁﬂng tHe dolyrh&S$ a hi@ddxyl:acid
about 10, | ess than about | ess than about 8 hours
or hidroxlensier mede Fatindrans 0984t un ted .G2%hct ant s or cool t he
product. These times are considerably shorter than the

11, ti arﬁférotcgﬁzg &?M%gqg 19%% E ereq t}I rﬂolfﬁ% ntl o V%ﬁalge molecular

~wm@m@anop0@ﬂw0009maferably mnll be a polyester syrup
rather than a solid (e.g., pelletized) polyester,
12. they gr f
o ot MRERILAIES IR Db ST AN ERL Sl
weight 0€d,08bow20,00kaditscl osed pol yester syrup may be nuch
nore conveniently used to manuf acture pol yester
13. coA progsss ab@iding td Fl@Ing A Sehedi theoRfrbdrgs hii@B@verage molecular
pelletized solid. The pol ycondensation reaction
“wuﬁﬁﬁfﬁﬁeoﬁh%53@)§ﬁﬂrred thus shortening the cycle
time. The pol ycondensation reaction may be perforned
14. at%emugﬁﬁat®m¢agaldamsl@aﬂnanmﬂpﬁnngﬁﬁnmmgmmbmmﬁmhgnnmﬁn
h 4; %#ondensatlon reaction, thus limting the
the YUY side reactions. The use of anbient
pressure rather than vacuumduring the
15. PolayaR4eBSRLdiRL 1d 885! | YheFRY 1RInSAreh GHRGERY D %l‘lses an
capital or operating costs, as vacuumreactors
alkam:; renastisdrysiocerbbo, Mmladmosolvmm elathitfdericed dolvent, kptmaioe mixture
gan anbi ent pressure reactors. It should be noted
thergodever that preparation of high nol ecul ar wei ght
pol yesters using the disclosed process may (in
16. CORPRbESS AedofiiNBHY HFhTP %@f&hr@ﬂle ‘P@hl%g&nﬁ‘?:la%f‘e? 18 a boiling point
preparation) require use of an enlarge
of 14oy3@6nfensat i on reaction kettle stirring notor, a
| onger or higher tenperature reaction cycle tine, an
17. 1 nargasssladdoftih@fo dlhiti DY@Bred thehbfleadiie@aittr 8aSa boiling point
t hrough the reactor, quicker neasurenent of
of 1¥bie\3®BhEensat i on react i on progress, or a conbination
of these nmeasures. [0042] The resulting pol yester
18. s ymmomgl adcordiexmngddism Loht@mimthabhonkadive@aaleo ist 599 br wiore of
% este solids and about 95 to about 5 w. %
the fipg ﬁﬁ& L.carrier, with the desired anounts of
polyester and nonreactive carrier normally dependi ng
19. SOREWHALs MotdiEs chléiﬁxsf %et@ﬁﬁﬁ@ 501@\45&@9 SRk RCULRLr more of
wei ght. A nedi um nol ecul ar wel ght pol yester syrup
the fmabhyrud weigbkkanpl e cont ai n about 40 to about 95 wt.
%ol yester solids and about 60 to about 5 wt. %

20. NOAMRaRkd MRofiud fofflaimOr whBeih thdBlet fe@ROMerdiBheWs 200 to 260° C.
%ol yester solids and about 50 to about 20 wt. %

21. NORNRRGH ¥Rofitd ﬂoediamﬁ WhaBinTRE EVAtad (Bl ROb AR A5
syrup mght for” exanple contain about 5°to abo
wt. %ol yester solids and about 95 to about 20 W .
%monreactive carrier, about 10 to about 70 w.
%pol yester solids and about 90 to about 30 wt. %
nonreactive carrier or abead-20 to about 60 wt.
%ol yester solids and about 80 to about 40 wt. %
nonreactive carrier. If desired, additional carriers
(i ncludi ng nonreactive carriers) naybe added to the
pol yester syrup after conpletion of the
polycondensatlon reactlon For exanpl e, reactlve



