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WD 2004/ 014875 PCT/ | B2003/ 003464 -1 CRYSTAL FORMS OF
QUI NOXALI NE- 2- CARBOXYLI C ACI D [ 4- CARBAMOYL- 1-

W@ 200 UBROBENZYL) - 2, 7- DI HYDROXY- 7- METHYL- OCTYLPCHNB2DE3/003464

Field of the Invention 5 This invention relates to
crystal forns of quinoxaline-2-carboxylic acid [4-
car banoyl - 1- (3-f | uor obenzyl )12, 7- di hydr oxy- 7- et hyl -
tyl]-am de and their nethods of preparation and use
Background of the Invention 10

7- et K&FLE y ! MESHYT OGTYIA-AMIDE
C26H31FN404 and the f ol I oW ng structural fornula
(la-3): FO HNNHL OHa NOH (la-3) 15 Its
synthesis i s descri bEigldofthedngentionng Uni ted St ates

pat efpfs .ﬂpgh.bﬁgéué@ oZ@rE/Jétéllfo %@(no%/né.%%a%&%%pé hligg-

Febr uar States patent application

caganmayl- 11ﬁ%rﬁb@'pbwkl@37 digirosxyi1- é@tm'hmm}-?mms angdiogyr methods
IR ned to the assignee of the present

Of%nvent F%ﬁﬁgﬁggbot h of which are incorporated herein by
reference in their entireties for all purposes. 20

Qui noxal i ne-2-car lioﬁnéiﬁﬁﬁe lnventlon
[ 4- car bamoyl -1 - ( 3- T ODENZY

di hyyiaoxplire-Awerpkylisacid [f nar@aa@ylr%(&:@@rr@nenzﬂ )-2 fedihydroxy-
ch

SR i A i
stiyageal formular{fa-&kmat ory bowel di sease, optic neuritis,

psoriasis, nultiple sclrerosis, polynyal gia

rheumati ca, uveitis, d vasculitis), acute and

chronic inflammtory $jtions 25 (such as

osteoarthritis, adulf pi ratory Di stress Syndrone,

Respiratory Di stress ™Sy one of infancy, ischem a
reperfu5|on injury and glne qunephrlgls) aIIergic

PCT/ | B2003/ 003464 i, i as viral

i nflammati on udi ng i nfl uenza and| hepatitis) and
Quillian-Barr 3 [ [ rejection
(chronic and acute), organ rejection o« chronic and
acute), atherosclerosis, hg_sst)enosi s, HV infectivity
(co-receptor usage),

lts synthesis is described in co-pending United States patent application serial

number 09/380,269, filed February 5, 1998 and United States patent application
serial number 09/403,218, filed January 18, 1999, commonly assigned to the

assignee of the present invention and both of which are incorporated herein by
reference in their entireties for all purposes.

Quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3-fluorobenzyl)-2,7-
dihydroxy-7-methyl-octyi}-amide is useful in the treatment or prevention of
autoimmune diseases (such as rheumatoid arthritis, type | diabetes (recent onset),
inflammatory bowel disease, optic neuritis, psoriasis, multiple sclerosis, polymyalgia
rheumatica, uveitis, and vasculitis), acute and chronic inflammatory conditions
(such as osteoarthritis, adult Respiratory Distress Syndrome, Respiratory Distress
Syndrome of infancy, ischemia reperfusion injury and glmerulonephritis), allergic
conditions (such as asthma and atopic dermatitis), infection associated with
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and granul omat ous di seases (i ncluding sarcoidosis,
| eprosy and tuberculosis). 5 Summary of the Invention

Wag00eiobsds ed and broadly descrpibed herein, thiBCT/IB2003/003464

invention, in one aspect, relates to crystal forns of
qui noxal i ne-2-car boxylic acid

[ 4- car banoyl - 1- (3-f | uor o-

.ﬁméﬁon%chhddshxr@r iPmé{mFrraﬁEﬁ éio@Rg Whlerd® £ Hepbtfishand

avin er X-ray. raction 10 pattern
%‘H@ﬂ'gﬂr%trﬁ@%@‘t@@ﬁﬂ@%% EPIPGHOR éefr s andhacytp)e PEJaRTEjection
(@rﬂ@ﬁr@’éh%&&b)/ aﬁ1e1®sc‘?ér§sns ré&eﬂ@sr&%l\a mféc'irvﬁy %c%zreéeptéﬁjs%ge

al"é 9833”“"2@39’[2“3 @3633393 éﬁé'“gﬁ‘Q@arqoﬁjoéﬁe'eBEOéV and égperculosis).
enbodi nent of this aspect of the invention, the
crystal fornms of quinoxaline-2- carboxyllc acid
[ 4- car banoy! - 1- ( 3- f Buearyehihellnveptign di hydr oxy- 7- 15
et hyls @odle: a@r@‘b@@ad\ﬁd’@scﬁ@é’&jﬂreﬁ thYnvinfiér, Wéhéjé}spect

pattern, conprising hi'gh intensity peaks expressed in
ral@tgasé@gwﬁﬁl&orﬂrﬁe@f@umoxalmr?oszwh@ty@r gcid ft-qarbargogd-1-(gflugro-
bEBzyh)-2, A3 dr%% Q*méhﬁ%%danﬂ§@ﬁﬁrtn Aprﬁa\ﬁr‘l@ea PEERE Y ray diffraction

|nvent|on re atesto crystal forns of
PgtieaeRIPTisied pedlgraxpleppeingegepes two-theta at approximately 5.1, 8.8,

1lodr, 481308V 7-5L 16, ﬁb@%@z%@ﬂz)o 22.6- 81, byzirzaxw 3288, 26.8,
met hé@ octias% am de having a solid state nuclear
b

and nance spectra pattern conprising

C hemhq: 8he §r'éfé‘nte8 e@ﬁ%%@rﬁ of ihid é%géét%f fh%ﬁm?@n'hbrﬁ WRe &stal forms
pproxi mately 3 and’ 26. 4.

qf ﬁU'QOW@? &Cﬁ@@xxém [ﬁ&@fbﬁmoyi—ﬂr@ fhmr@ﬁ?n%w 2 ?ﬁ&nydroxw-
rﬁétMﬁIo@{yl]faﬁfdéBheﬁ/E g%Wd@PX@é)LHiﬁra%norP@di@ﬁMﬁnhﬁls%' h |nten3|ty

[ 4-car bano | uor o-benzyl ) r oX
Pl YAIGSPR e 53 HEJReta ST R GAEVAI0-b ddrini 5. 185, and

2og).orimetry thermogram conprising an endot hermic event
with an onset tenﬁerature appr.oxi mately 139C using a
o)

heat ifeFePaY esrect of{Be pressit ipntion rriates rHmial TS %80 t o’
RRNAIN A arbdxylidadid Fﬁ@eﬁ@é‘moﬂﬁ (Bhl@or@ft%‘ﬁ\QW-Z 70k 91T -

relates to crﬁlst al rms of qui noxal i ne- 2-car boxP/I iC
mgthy-octyl]-amide having a solid state nuclear magnetic resonance spectra pattern

doﬂ*rpﬁé\h%’@ﬁ@?ﬁ(bal bhift3 ekprasserrin @AY berrillién et Sysieampte- 3080, 138 .4,
octy tlsz’@r?'gm de form B having a powder X-ray

% PP4c #t%ern conpri sing peaks expressed in
degr ags pteférrédérhiBodivhe U B VBHEEh, YhS cl)staiforts dflguthoxaline-2-

13.8,.14,2, 14.8, .3, 15.7, 16, 1, 6.6, 17.8, 18.6,
Cfg?oééf"%ldé‘,"céé’.amoyﬁ'ﬂ%ﬂUOZ%?OT[‘ZY@?.71‘%'“2%9&"’?’6‘%“1?“’2*7%{““13
have 3.diffenlial sc@fnifg ca8rinetnsthemogiad cdRphsiny'éh endothermic
2004/ 014875 3 PCT/1B2003/003464 1In a fourth aspect,

Rt Wineseamse i tReRiE A apaiogimately 6321 ysing & patinggate of
%“tz}?ﬁg of rrﬁﬁ]u?e E%Q?F%ﬂosrogcgtg%goﬂt 30% 7- di hydr oxy-
met hyA thw@tawqct alrthel erasant ingpntiors rﬁlates totcarstal mwseﬁqumoxaline-

2"%9 (facf cﬁﬁf o eﬂ,ﬁﬁ gg glgéro%‘h%fi{ -2 7091{I3HFH><§/S/' rﬂgthgl—octyl]-

aapge toxinifchaying apverler 3823 dlffr@tlerzr pgttere tomprisingipeEgs 4xpressed
in degrees two-theta at approximately 6.0, 7.4, 11.0, 13.8, 14.2, 14.8, 15.3, 15.7,
16.1, 16.6, 17.8, 18.6, 19.3, 20.9, 21.1, 21.6, 22.1, 23.1, 25.0, 26.1, 27.0, 27.3, 28.1,
28.7,29.7,31.2, and 32.4.
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In a preferred enbodi nent, the crystal forns of
gui noxal i ne- 2-car boxylic acid
-1-(3-fluoro-bengyl) -2, 7- di hydr oxpe7iBeee3nn3464
| -octyl]-am de have a differential scanning

cal orinmetry thernogram conprising an endotherm c event
Wth an onset tenperature at approximately 160C using
a hea amruhaatsee@fth@bwsmﬁ@embn re’léleéﬂoWs@erﬁi@oﬂbOUt

o ool eamobd- GIRRG e By 7

nﬁ?e’:llﬁyb@&wl]Jamlc&q'iaihng a solid state nuclear magnetic resonance spectra pattern

chTRES )8 FURralantt BrRTETeRn P BersoliRAt sebragatel 4538, 38.,

3dig B1.acéndre.pattern conprising peaks expressed in

gggg ne aftr%yo rrefger%baod?r%eript%?r(y%p? &DGm of ritgn%hr@-)e-z-f'@r_%@(ylic acid
[4-éarbambyi-1B(3-flBrolbenk$)-2,7- dlﬂydioxylﬁm-éthyﬂ@stﬁ] an'ﬂﬂ-:lehav@é 7

d%ﬁzereptlaéséagmnégalgm@@/ t%ernwr%m cgmpﬂsm%ﬁn endoélzer@lc e)vgn%wr’th
a%‘bnset ter%ﬂerétur@gt ghproXimately 36055 usiRg 4 heditg a3 &ab@?ﬁt@C per

preferred enbadi ment |ncludes crystal forms of

"Eﬂwtﬁéf)@ﬂl értwelt N°e4p BB} I3OEC. aci d
[ 4- cah BFfM YL pett, &r% &byém ﬂweﬁﬁwlebate% td fd#mebﬂa@cha?nétﬁl hy

-octyl]-am de havin O differential scann
Cémoesvlrcmdrls} carhereygl- '%%?“%’i)r?g7'gﬁy‘éfﬁébb?ﬁ“&tw ecféllreﬁrde
fc\!\H O nating BRIvdéSXRS/ @ﬁ@&&n@att@%&n&éﬂ@p@ﬁks&(ﬁessed |n

heating rate of about

dggeee t\s@tbefa %@Ps@rﬁ“%@bé&{) 74 814hé0 ﬁr@s%ﬁ?— fi ﬁééni‘i 6n14 6,
1!566 asasrr 8, 7y 36al 18.9r 160.0fo. yromozehi 2E7, 2-Capleozyhi 241,

Zﬁzﬁ 8%%%%336%2( 3. B1-G o3 P03 808, 3f-Pryifr bog-O7 33t 361
34:065%! 35. 25378Qﬂ39er bed 89.B. having a powder X- ray

3'(35]; régg%t ér&%rr{e}ﬁ Egdg[n%gt cluéessgygal?gr%@ecg %Ll%%)%%lnefcpagboxyhc
abfl. [4-cafbdmbyl- L B-fuord-Berdzy!) £37- 5|hydr3>§5y 1-metpyl-Betyll-amide Haling.a

d%%a 4, 20.0, 20. 21.1, 21.8, 22.0,.
r@ﬁtlaé@ar?nm@ galgfnm%tg/ t@err@grgm cggrpesm@an gndo%hyergnc anwﬁh
a%%nget tgﬁpgrat@@oflaboﬁﬁ 544°Cdlsﬁ1g@he%tlné\ra% 6f HoUESPC per minute

|rrent i ncl udes crystal forns

f@m W&?’@ rdo2bewl 39851 i ¢ 30 acid

[ 4- Caraﬁmbeclo{tﬁe E)Irés@ﬁﬂn\li@ﬂéb{ bolatds 1o SN/ dbresYof quiBkalivie-
-octy am de havi ferential sca

QC%ﬁf%QWPﬁaW?[‘*rQ?éWWr gﬁ? élaﬂerheem}f il WH%H@P%R“&' Qcblint

amhiddor@D ﬁmrgta bETRe baray Hﬁfrélftroﬂb@ﬁ)érn L&ﬁ&. péhka expressed
heati ng rate of about 5C m nut e %@%1&?3 Cto
4

mBeapeS g 680k 0655 1040 1|9ér/1Pé2@)%é/ PR a

1$9NQBt9h1@8PﬁC4 17teh¢8 pr easemtg 4, rmmoenzr elz&tsaeztoozz 9, 23.7
i noxal car box I

%444y 851%%%3/35 712@§ 27100265 b?e%E;?’IO)?’ 824

met hyd prefdrdlenatiffent PoEs E@éftbﬁ@rrﬁ‘s &Q}W@kalhﬁef@&arboxyhc
diffraction attern conprising. peaks expre

gl ﬁ@égbamwt “hsurespenay, r%&ﬂm@rery@eéhwrdg ag"df haVan a

cﬂf?er&whailsc%nﬁin% eéler%et@ tlrérn?ogrérﬁ BmpliSin@ an ér_n'ddiherﬂn_l'c dvent with
20.6, 21.2 1.9, 22 22. 8,

a;g\gnn@et teme@turggf @oquS(ﬁ’C L@grgoa heging rate gf @bou§§ C7per2|gnge
e oot 0D to3Bod308%:.6. 33.9, 35.6, 37.3, and 37.6.

!
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One preferred enbodi nent includes crystal forns of
gui noxal i ne- 2-carboxylic acid

w(Q de08mt4s250yl - 1- (3- f |1 uor o- beogyl ) - 2, 7- di hydr oxpeT/1BRBe3NY3464
| -octyl]-am de having 10 powder X-ray diffraction
patterns conprising high intensity peaks expressed in
degrees two-theta at approximately 15.2, 16'.6, 18.5,

20. On Pdlerth. a%iaedt r’ch@ﬁre@éﬁhﬁd’énﬁ&rpl%ﬁtes folrey skl RFOBIof

invention relates to crystal fornms of
qL@quxgm@a%pﬁ@onh@@pvg&/}(g@qb@mgglrh (3-fluoro- benzyl) -2,7-dihydroxy-7-
m%%:lc(%mamué f&rn{é;h&\hr\{:f)é BO\K)@é?Z}WaA/ da‘frgct@h %ﬁﬁérﬁ&bmﬁnsmg

-am de having a solid state nucl

PRl ARS8 SRS MEpBEt B SRBIBREINEI 5 S DRpFSiAty 3.9, 143,
15£0em.6:ab, cﬁhwfat ’w ¢X1rsrcﬁasesd19 n m1 tz@ EPQﬂ 2mzi blm @tz 8 23 4,

pr (0) ¢! rmt el
T L A O I T T LI e

arfyséal forns of qui noxal i ne- 2- car boxylic acid
[ 4- car bamoyl - 1- (3-f1 uor o- benzy l%ail27dlh ydroxy- 7- )
met hPne eafgrrqd%mbq%nm\nweaca/ﬁ renel %'n%e%#- “fgboxylic
a&@[@édr!ﬁ@rﬁdiw 11(BRILBRWARY L2 TRIiHy&F G- 72rQet?ﬂ|9| SRMQINes Rbving
event with an onset tenperature of about 163C usin a

POYEY XrigY ﬂﬁf(%ctloapa%ﬁm?orsr@'%@rhlgﬁ RiANaIty RESIS SXRSBESedd
dEPsY twd3AR&ta b arBfiRaRRPERS, 16fe, 1bS, 0. esmtzﬂmvent i on

relates to crystal forns of qui noxal i ne- fcar bo]xyl iC
aci d/n an eighth aspect, the present invention relates to crystal rms o

R Bl ATBIEIE oo EE-ONycrBefTet hy |

am de Form F havin

mem@c&ﬂi@raﬁe PaYine AsOkLHBIE f&ﬁ%@r @éa@eéwéﬁiﬂnégée%?eﬁ%a paftern

#.appro 80.8, 37.3,
cdi'ﬂﬁfsﬁ@schbﬁﬁbai Qﬂﬂ@e??es%@@flrﬂ;@@fﬁieewg(”ﬁ} apgr: |210a1ﬁ1y 98,37
3%& @422636‘”@25@ 25.4, 25.8, 26.6, 29.8, and 31.4. In

a pr tﬂﬁclsih?rq&e@ﬁ’a@ @l’nﬁﬁdﬂﬁneﬁf ofth@inPé@BA Mcludey emstaofmrms be
crystal form of i noxal in X
agiadh A o Garoamsa i JU00 PR H Blyer o
mEHyNydtyIParidkhatifh delifftpatRiaPscdhhihg b@lﬁtlmaﬂry HemNsYrarg comprising
calorimetry thernogram conprisin dot he

aoRIRthelmigL\eAt Witk &t oRsehiREnelqfHE fab%%? eéf@%@ %@Pﬂ@géafe

ofngRuL ¢ Opiélmnuteffroﬁa%ht SLcRekbsitREde.f rom about 30C to
about In a tenth aspect, the present |nvgnt| on

rel aﬁé@“ﬁ asrac ek the p’feé?’ﬂfén‘@f‘t'%[hﬁel'?&%tlolcﬁ\@tal formg ohaYipPsaline-

228HBxylic acid [4-carbamo]yI -1-(3-fluoro-benzyl)- 2 7- d|hydroxy-7-methy|—octyl]
4- car banoyl|

[ | uor o- benzyl) - di hly ro 7- Q’
anidgdraym)F- h%\’n’ﬁgo%P@’Bfl’?ﬁP(r@V H@fracapfmoﬁtterﬂ SPRPESING %%%#?expfes ed

inf Rigrada. twh Mt Bt %3“ rcfx‘i?ﬁéfbﬁ 5 4/\@ 82(3@%/ 94.48156, 15.9, 16 6, 17.4,
PCT/ 1 B2003/ 0034

anot her _aspect,
T L O FL, 7k A 25 R0 Sk g 1°
qui nﬂ%@bﬂeﬂa@re% éh%’d@ﬁ»‘ﬁ@fﬁ bﬁthé‘bté’sent invention, the crystal form of

[ 4- car banoyl - 3-fl uoro-benz é fB
awWapRpne 8§@§nqxv'§rﬁcwe[4 Cﬁﬂ@myw%/% WPEP&P%M i@hﬁ‘#roxy-?-
R bd:tSilgbmfdérH&?b a cﬁﬁeréﬁ@l‘&%ﬁlﬂﬁé Ealoﬂneffryom@mh@rmlcgimbnﬁﬁg

about a nelt tenperature of about 298(2)
apgLdoteergigesnt with pip gpset tesuperaiure of abpo\BRdnHsiRd 8 W@W}% rate
ofASILEBIC SerPRAGE f:%PéHéuPé’d@tg%%&(sbb% uni t Ce' |

di mensi ons of a about 6. 2) A a= 90, about

12. 6¥s&temih aﬂspegt:t@mreseah@vwoab@a&es Z@Cf&%é‘d@‘ms %ﬁumowme-
zle%kt}b&ﬁnc%oefh%%a%%% @ﬁ%&% -bBRzyAE7 Birghirody-7 nfkthyl- octyl]

preferred enbodi nents Present i nventi on incl udes
aw%mm@ﬂ@@mAMmBMmComemEmhmF
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conpositions for treating or preventing a disorder or

condition that can be treated or 10 prevented by
wapitagonizi ng the CCRL receptgr in a subject, PCT/IB2003/003464

conprising an anmount of a conpound of any of t he

af orenenti oned aspects, effective in such disorders or

condi tions, or a pharmaceutically acceptable salt

ther ﬁpét.kgg g?eg;é g%@@ngéelgmbém.ona&st%@&@ayaaﬁernﬁé &" -

In furt I ments pr esent

quingafing- awarhwvlw [4sapiaaoyk EEHigabepamb EdiyeRsy-Tor
m%gﬁ’gé‘%t@g r?fdepﬂvﬁé(l%l?ltthé‘ ergtaﬂﬁa%oirp&ﬁpl%al ?dPMGIatdf @1 H31N4O4F a

rom au | Seases acut C roni c
formeleaveightt o gbash A8R-B5:aselt tempeatyfiecot cﬁh@él'i 298&21)% wavelength of

achSUt?%H 28 AASIMUhGhGE ¢ Pg’éttafkgls{grﬂ AORL ?ﬁ) P\OF’SZEP unlt cell

transplantation tissu ect’i on,
dlnmslenssf & abodlt \6. TEVIREINA oa 99 tatebuly i 26036§3eA Ba§0| nar@ c
ject

npris n anount_o ound of any of
R 2B UL R A AR oA T A8 A o
di sofigefr@l efRdinidn®)he pﬁ»ése'm mbaﬁtrmqmude@@hlaunaceuncal
acceptabl e salt thereof, and armpceuytic

CIBRRSHIORB X theRHRg @Prevantingd élsorqeher engdign that ﬁ%h¥ fregied or

pfcQbbE By bRta@BhiARE thef @(“)R’( FeRBpioR B PEuLPEE LBRIptisiBly ad amount of
di sorder or condition that can be treat ed or prevented

25MBRYRELRIANY ioh HeriremeRtione @geqits CTEHiVE It Etsorders or

cERINRIE SArRp RANhEH UL 1206t 8bIS SdICthE1eBF, @6 a@ihaﬁﬁécﬁgﬁdaﬂﬁ
amount of 25 a conpound of any of the aforenentioned

agteptablescagiiert he present invention. In a further aspect,

t he Hfﬁﬂﬁé}tpréf@kfédlbm%dlﬁw@ht@t 8 préseREihbadisn frefudes eat i ng
or preventing a ?or er or condjition selected from

PRSP RAAEALC R LEheER o KEAINE CHAVoRHIGHMEOTER 1SRy
sél@dﬂ@dj frbmrh%tonalH P iseaCRNSiulté BRS chibAt afflamdibtas sosditned

ol cob O Ao ol SRl A0 00 L S2ME0 voue
réjéﬁctleﬁtatfv{érbycleraéiﬁ rggtamg@mw Pifsctivity, an@g@h&lchmatous in a subject,
co risin

g adm ni sterin osat?‘ y%#ect aeff ct#?
Lﬁ'ﬁg%’? ROWY BGH'@F’BH'” FoP RE RiiARRt PoRRSE: etfective
n’ﬁéﬂ@ﬁ@(s‘é)rdbfrs bhedndilibRs 8ns phaveitbitally ddtep@bleasaitiiecof, and a

t invention relates to nethods of

as S
PRgr ?H‘tl?ﬁpy %‘? ?E'élciaff?rqw noxal i ne- 2- car boxylic acid
[ 4- catdpeavey, |thé.p|(e3erft||m/©hmbﬂ9lé}és)to Znethdd® fQRting 485fbventing

PCT/ 82003/ 7- et hyl - oct yl ].-.anj. d
o7 i tiabent e e A P PNt b Aot el o1
re{cép’(ba oasabyjéct, lcofrﬁarlélhgl @ﬂmbmyig)te 2aid sdbjbmwnmf&ct’ﬁfema’idwt of
o oct él %)cio de base sC?I ertE m xlt1 8
RN Ol ?@H‘@”Qﬁﬂei}ﬁ%% ¥ @' '8F BEPE trﬁ“iﬁ” 1
b) dirsé fdﬂheﬂ?spem , ¥ielpreseht inverstiohstlatet It@h”le;hode fm\trGatlng or
nol .to formm, t ur cr
PRSP RCR 9SroCorBgtion Selsrl T aflbible Bardph Sbutt anc
choficaifam nhato@f cheitiedy, ylerdib eorsidionsnibfesyicit moélaiﬁati fndth
. conpr
rORERA RS ML PP R e s, o e B B n e sV
imnﬁvigu bsdfl gfﬁrﬂumﬂayqusm@ aBubje¢, d:dmprmﬁgfminﬂdnstbyng to sald subject
o s etsp RlTGBelA orthebd PLa o TesalBentied Rpdet Bfine
present invention.
In yet another aspect, the present invention relates to methods of preparing

crystalline quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3-fluorobenzyl)-2,7-
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10 follow ng detail ed description are exenplary and
expl anatory only and are not restrictive of the

w0 pooeoi48es, as cl ai med. BriefgDescription of tP@I/1B2003/003464

Drawings Fig. 1 is a representatlve powder X-ray
diffraction pattern for qui noxaline-2- 15 carboxylic
aci d

dlhﬁdr@%f Jﬂﬂf@ﬁ&/}}l Uétyﬂ-%n'f cﬂél&fnﬂbi@mgyé )mnim@’ qdianéih@Jchadei@idadld

Verti cal
A B PBRTEI) AT THUDEOT Mg IAE e Baep @
sverd n&tﬁr@ﬂ:ﬁﬂ%@rﬁﬁr@l areemeinhlers embric to%ﬁéﬁﬂ@h‘l’)@re1 b) distilling
calorimetry thernmogram of qui.noxal i ne- 2 rbox%albzc

Mg 1[@59%%1%%%61710\/@3“@!1%{19} ey ixturs 27 a
rrﬁ@i.‘ire)ﬁln Qc‘sb}!(/'eht‘%eﬂﬁcorﬁﬁﬁsmg%th §§e’:!éleRat e: 5C per

m nute; Vertical Axis: Heat Flow Iélorl z? t al
Pﬁéf‘?ré‘blyﬁ@ﬁ'ﬁ@'ﬂ@'ﬂt&y@e(‘@)‘ﬁther@@pr’%‘aﬁ 'Eetﬂa %\S’si Bigp;
Q@d?ﬁﬁﬂ bFS cFéanQ bfsidr@Qif inpauieatik B sdivent Systameuad smtsz;taizmany
car box crd

reraRvingrt QHW*FQ“PI?B@'F"I'HQB‘P%benzyI) 2, 7-di hydr oxy- 7- net hyl

- oCt M'l& toﬂ:FB Giierstbéd {HaBboth‘tﬁHﬁ)re@%ing@@néral bes@pgbH Mnd the
cﬁ ts); Horizontal Axis: Two Theta 33
f ‘OYVE‘Qé’eF%'SP' SSEFPAPN FEE BMRANS APF SKPIRAIAR] Ci'@' a are

& c@ild BEhEYnVhasmMearaimed. 25 qui noxal i ne- 2-car boxyl iC
acid [ 4-carbanoyl - 1- (3-fl uorobenzyl) -2, 7-di hydr oxy- 7-
nmet hyl -octyl]-am de, formB, (Scan Rate: 5C per
m nute; Vertical BdiPes bn &1 tA¥Dr ¢ Horizontal

Axi s_ Tenperature ntative
powd Eig- L% ayeR{FWF%{&’PlpBWd?fgf Eaé(dﬁrﬁ% cﬁéﬁﬁf&f | GYpexgline-2-
cﬁr%bﬂﬂléﬁbld%@ﬁﬂbdmoyl ‘: -(3 ﬂuotr)obenzyl) -2,7-dihydroxy-7-methyl-octyl]- amlde
car ba uor o me
hk SRR hed (3 S OB e by LSl ey
( COUF’igS)Z is bbépré@ér?@dveﬂgfeﬁntlé\' Maﬂﬁlﬁg wlé@&@w&ﬁs&ﬁogrﬁn of
is a represeptative diffe can ‘
qe‘ap%ﬁhnﬁ@r%bw Y a?ﬁrB%mOVEER%HR%rP 2o BYIoR &
netth ! o{:tglﬂ@?fdbatmml A, 1¢9c3n Rateo sut()gérzy|hb£aet2vamga(|: Iyibe Blest-Flow
y! - 0C 0 can e: per
'F?’V\hut %r‘zov@ilf‘%'ﬁgfn”mﬁr@qugéﬁ: Flow (mW; Horizontal

AXi S Fid.apalrgprasentditvl )powd€ R eAlifrhdt®npattém for quinoxaline-2-
/1. B200 /OO 464

P .
e300 S5 Pl SRR S P E e
f@rﬁ'iBi (Vertlcal Axis: Intensity (counés) Horizontal Axis: Two Theta (Degrees)). |

uo enz 0
et Hie Aimbapprebanintb Rt chafind R HtKinfod B oY
qgmi@xmtaq@)zecd:bd;xyﬁ?mm[4 éarban%mif, I'ﬂgenbaerﬁzDﬁ@'bdthmxy -Fi g.

GBS TP ol NGRS S PR BT (on g PHe8 v it Flow
(ﬁg\{ ﬂH{)rti’zoﬁwi b\&lﬁ'ﬁyémﬁeeréﬁlfé °QY)s obenzyl ) -2, 7-di hydr oxy- 7
i o K hrpadredgve btk it e ftep ol fiogpine 2
oAvostylic Eeliéfcathaney(- G 3-fludrblgenzi)-2 5 - mhydeqmyekmeth&t oatg]-amide,
fgrg}mg i\{ﬁﬁl%a?éélsdln ens&y countgaf-lgr?zrorr]wtafl Rlis Hil n?ﬁéa( (BSgrges).

[ gcf aT @.amiren_)al r:ﬂre(s@atéﬁmaﬂftdmmaydc)anﬂng callohyxdﬁrpbhﬁrrﬁegr_mh o |
- - . i
PeBIeZ b A b ano (IS ThERb (80T LB IR
rﬂéihyI%cﬂrl]Jfaﬁpdie:S@ﬂt @t (S@ndidté: dre per minugs MerticalgAxis: Heat Flow
GRPLLRELEY ARET IR AN loy
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qui noxal i ne-2-car boxylic acid

[ 4- car banoyl - 1- (3-fl uorobenzyl) -2, 7- di hydr oxy- 7-
woredohpl4sext yl | - ami de, form E,-7¢ Scan Rate: 5C pRC€T/IB2003/003464

m nute; Vertical Axis: Heat Flow (nmW,; Horizontal

Axis: Tenperature (C)). 15 Fig. 11 is a representative

powder X-ray diffraction pattern for quinoxaline-2-

car b&ig[7iis aagprdsentative powder X -ray diffraction pattern for quinoxaline-2-

cgiyggya' IC]% @&X 8arjba‘rpgl L@ﬁuo(r YI?:%; Irox)§ &’éﬁ.‘gﬁec@ﬁ]@%he,

fégraoD N {\&rticaHaxis Zotehsity (Aaurds); Hfmo'rﬁiaéAHS ('D&gTMaXDegrEeeg)

ox) oS BRI AR SR e
qamdall[né-zermﬂ’dmnyhxyéeldHééiaﬂﬁémm-oqamlmbbe&ym oi-tijpgdroxyy7-7

rstalpyhomie o G <ean el B by E iy DSBS Ppe Flow

(M)sHorTzentaEAmBUT‘anp(e@)t)Jre FCY. 13 depicts the cal cul ated
resentativ owder iffr

g? d q {fegﬁ &J%lalre]%reierg%{[ VR (9%9/9?%)( 5acyy %@ractlonap%‘itegﬂor 8\? rllox%rlne 2-
chrboryliclzaiigycarba(ridyk1-(Bfludebenyyl)-2,2;dihydroxy-7-methyl-octyl]-amide,

A T e S e I A

Th et :Flg DOds eeq)resent'atge difiérenfialscampnesdoriradtintberb®Gram of

Wil SRRl CROBRPR R GhdS. P!

métBylHokiyaoliEn forin) E,2(S6an Rate: 5°C per minute; Vertical Axis: Heat Flow

(RPBOTR el ARE A esiRbS Ol  sontal Aci ¢ Cher cal

shi f tFid. 5I1ssalre4:)resentatpp wpwd&OX- l%ygilffracﬁlons)aﬁern for quinoxaline-2-

RSP Rl PPl 2 ST PRIEH Fcngae
frén Ea(’\kwtmayAXIQ. InteBsifyl (caumtd) eiianjzontaPAxis: Two Theta (Degrees)).

di h - - am i

o et TR b Yk B L Bl P o o
wmof(alm(e&—mbm@r)lq agich [%qzarbam&&d}ﬁ(@(ﬂ@@ﬂzd:&?ﬁ -2, Bdihydroxy-7-

FETBRRHA0RIAE ety RLA. % Bor ERLESOBRALIAR: HG Fiow

rmagne sonance spect rum
(ql\N)nU&mtontaéAzlsxféermeryﬂure: ‘api d
4-catk
Eji hyg{@.il ?ﬁtﬁé cgl ngfelgkéﬂﬂ 43;%5ese%%azlve pgwde(‘r X- r%y dlffrﬁCtIOn
paftems of mlmilmqu(ceth@nyle)qmdl-ﬂercawemoalH -(Afosobepagh? dal

Gﬁ@) qg%t 8m§tﬁﬂ ol%lgyu]rénﬁ'idé’g EFSVertlc%I Kiig- nt]eﬂs@ﬁd@b&ﬁé) HB&ontal

e Co at 1 on
AisoitvsiThgladDegregshal X-ray. (Atomni ¢ coordi nates based

on Tah el%lélal?eplr%secﬁtéatﬂlg 1%£|.d@eﬁ@m&éﬂar%§§gt.&ie Ok

the I'nventt on resent 1 nvention un erstood
sweeteun @aqwhyxatﬂyeﬁedwwmhmacudnl4tdadoanmﬂ Mﬁmﬂwgowzai)ﬂe?d

SRR R e Ty B AEALS, Alogh DALY
Ag«iae@batgloargrm‘t @scats),ris ppmyl net hods are di scl osed and

esc rsto .S | ion
e i plep b PGSR < RachBliSreprarch
spektrung fdr ainoxediye-@F cactmoxy ireaciddycardamays 1 #8-§oorpberizgl)-2,7-

&Wy%%xy%omethylh&'iyl]tm de e‘form BO| \%W callji%g Intensity (counts); Horizontal
Axis: Chemical shift (8-scale), in ppm).
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herein is for the purpose of describing particular
enbodi nents only and is not 15 intended to be

WO 2004014885 I n this specification and in the cleCTEBWORAI03464

follow, reference will be nade to a nunber of terns
that shal | be defined to have the fol |l owi ng neani ngs:
By "pharmaceutically acceptable” is neant a nateri al
t hatFlg 1619k réfiredep@atival I0/salid statd heolesr seguaiitessorsice,

t he mat eri al iste
sppﬁmqumatnowaﬁg Cegtic 0 d fetiamadl S Doy
ditidt B meYISicRg-atnide, OB E| (ditieal bidie! latpnsity (cetirite) Herizontal
i'nteracting in a del etegl ous manner with any of the

AX: ﬁ@ﬁ"l‘@hﬂbfh@rﬁcé"%fm?ﬂ@ phar maceuti cal conpositi'on in

whi Clitg 17 dpicPRbEHLIGGe coRfigur&iohes Fam E%s derivkd from'single
"pro

cted amno" refers to an th one of
crystid Xaradr @@W'W@Wﬁ@pﬂ’%@gﬁnﬁ@ﬁsé% 51% gr oup
DétEled Y léhb@tﬂe%@nﬂ?ﬁgl“ ng 2? gltrour) may be used for
proteciion ur tabl e ro ectin psS. i nc
but H?%premﬁt inveRHopaeey ke U'?f’& %@éﬁ?&ﬂrg%ﬁ'y%t’r fﬁfe&?ﬁy" e

foﬁt%r?ﬁ?&é‘tblléardegcﬁdtﬁﬁ bESNEMPIRY BiHbedieeytsCa thxoinyéntion and tre
t is meant an individual. Preferably, the
exagesdaclydeddheraifmal such as a prinate, and nore

pr ef B&Bhl the pRsBMBRAfStal TdHhs .ant hﬁbth%tar@dkclomnd desbritee, it
donesti cated ani nal s

isfte be gmﬁfﬂogdeth@t thlSd@l\fanl%n %mg} %I?d’ to§8g%ﬁcg§/nﬁke?.|<’é gﬁthods of

mgﬁﬁ%ﬁwt Ria§ of courdtvarpbR Isadigy 9 banindBistotiéhdd the termiselpgy used
rat, guinea

neranfiot P ERRRART JT PR RIS e B B g o
infinaEdio BieRslgsy. to achieve the desired result or

results (treating or, prevent nd|t|o

or di dpig Sgﬁ'quat"P'ha’tqt'Q the ¢laifgs th( f‘é'[g’&'g Fﬂ??gn‘f'eh\gﬂ )btga t?%ao% 8
nIRAL&E Yer@B ¢hat LRAINSRS @fited & haefiielliowieg WBadingd/ 014875

-9- PCT/ 1 B2003/ 003464 nt" can var.

unt ' far C
var | BUPREOHRUHERY Goep i (hepTianriens) bl haBiqiaisg!y o
ot'h@r\/&l&euno%ﬁagkfmef &%dﬂb%rtﬂ&ﬁag&ie admeinipietezhioyanofidivithesl along
ounds nl ess ot herw se noted uner.i.cal.

wie DS APERH TP B D@ Mg iy LS or
intbbiR 08 dellefibis inaenaralitiesy mathelighencompbrrrgsiofithe

equi pnent calibratjo '}3 %gﬁ@ant errors, purity of
Pt‘?fg‘aﬁrﬁ't't@?t C&’I'T?OS'E?@/Q piciyit isgon sanpl e size, anong

ot he"Pl%@!éie@ra‘m|ne'3\de¢hdt“pr0t’e@tdd}am|n@l’rref@ts' tomnramyindgroup with one of

ossi bl e, while sti obt
oS St e SRR Bk P %S/n%uﬁét*'ttpmtef%
ﬂﬁ@%é&l& t!is@d\t‘d>rtai§1hlﬁ?1 pﬂltébélaﬂ 1 beitable mte@cﬁmgrom%ﬁdu% byt are
t het.a degr r

et et PSR S oo A Vet Sy

to \Aﬂ’hlta:térml ssect A6 manﬂaﬁﬁsmdm Pl@‘erabg/uttte§uajeet is a

gener a accyrat e Wi t hi ou "
e A5 SR 7Y MOLOREBIN. GINTR” JDRR g Sgbjst can
iR Rinestida¥sd é;thQl@f @gh bétspnﬁfg@ﬂﬁb@rlﬁest@@d (edd.ncattie rigprees
crystal structure and powder cry

pigisf shregt 9oAlS, GE ) ahdhlsbaigiony @'F'V@tsa(faigl rﬁ‘éOL‘&Ssré‘%Pibtr atoguinea pig,
e:a_plvant ageous because a conpound nay have nore than

onet e of crystal form |t has pegn discpvered
Ir>1/ general "eﬁgctlve amount” or effect%/e osee’ meansctﬁe amount needed

to achieve the desired result or results (treating or preventing the condition). One of
ordinary skill in the art will recognize that the potency and, therefore, an “effective
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15 that there are at |east six crystal forns (Forns A
B, C D E and F) of quinoxaline- 2-carboxylic acid
WQ 2e08@t48ahoyl - 1- (3-fl uor o- begzyl) - 2, 7- di hydr oxpeTiBRO0INN3464
| -octyl]- am de. To describe and distinguish the
crystal forms, several crystal paraneters are
identified in the present invention: FormE has been

am?ﬁéfncgﬁ galjg%rsth@%rf%ug E&fﬁgéund% us&@ |nr 1Y i8INS IGre dkiiedn the

have been exam ned by powd X-ray diffraction and
anmaﬁﬁmcﬁmassassﬁmnwmoémecqopwws (DSC); and Forms A,

Lg} : C%@é SwikE ﬁ&e@xrﬂ’[ﬁlﬂc—g}%gl valestiRktithedlant @lahbed Bérein are

sonance di scussi on of the the r%YI
appfoxm)ete ayaradiae withinfite vevesonaybe etindediapagiementsriPiason.

8 Emdhg oth
qu‘tpgwc%ht g?éﬁ}rg,@ﬁgr ofﬁﬁ?ﬂﬁeﬁ IEU&%ééél%lzeDaﬁ@%érﬁuﬂéh 5/ m 4 8608 er
factbrisc Idiiionslyi vacieigronay bel pessidiemalie stlkohtaining dhesame @PQ"‘
for all pu F ther ~ t
Bl YRR SP L e Jriy chesmry e b e
e@Fééfse;br’éﬁ{damy msmmin £ oerp-theta cte@beeet Sitelesly OpHE nesultaare

ks S RS A e

regﬁ@/d% gérﬁérémtc@mte&b w.tﬂmcanootfoatpperu ng factors were
t aken

0 f the | nt t T
o y <Thel SRBIED L o ArACBIHAMDT SR P PRRT Bt BY O 5 kny
té(lﬁigﬁédgﬁlg;ﬁaﬁfﬁméteréfﬂblud|hy Ssinge c@ﬁa%ruﬂt@e and powdgranystal X-
noch Press

a
ey AiTGoRBr PTG esine AEa N i e BRfEBors ssepse o
c{?ﬁﬁﬁhﬁﬂa I\éﬁ/’éi’nhcgé tr%nloneEiS/pEkleir crfska, Jdn%l?lt hasAbéen dlscovered
iffractoneter dat re e a 4
thatyiherepre at 199605 oyaabE™S G5 Z‘h%e Pabu ’%ﬁg céf%%%%éme'
-%ébb%kﬁic acit&afRimoyrt J(BHﬂuoraménzydj-ﬂﬁedl’wdrowﬂemethyl ~octyl]-
sumari zed in Table 1-A. Atrial structure was
api8€ai ned by direct nethods. This trial structure
r ef i Nedesdribetans elsyinguibttithegeysts daitts, sexsralerystat ahneiers @re

Rt MO R
rejl dribRERNESrmS7HHaee bbet bmrqmed; by PhedénXtraygdiffraction and
IR RieHR e anSS BPTIERG e PaY FREHAS End B been examined

by sbiRLEtgeanhdegar Mag nétlcrﬁdasowndzes@ll\diﬂ ). | A distussisguad tlesstheory of
refi nenen

| t
XepuRauPEO Rt PR e P fiofte iR RS e, e
Dktgtdinabbh;f e Pertcal Boite, dacMileadledNew Ymks Bl Y1g1%¢>8)1\@h|ch is
| ect d d struct
ngpaRrdes hefaigeFen SRR fr Sl PR e Clage: * hovever
t he @bswEU$ thetiosrfriogyrrambically ness stable aystad forinrRidoe™ t hi s
tqapr?getr%tglre:qqeﬁg fajﬁ?s BrePeérggrcgfsﬁa&}%r% fol GRY a&eRibne ﬁ?SA present

nates, distances an angl es
egfr@seamwé ahkel wis Jiatdyes ahdB 1 Adatagtet (m&Ximass s1ra@.{?\50 5) was

cpllec e!deoncar Fc’utkgl 2k>%é5%1 é:FfPéc o%"lnelt rA?gnQI'c%cﬁﬂe?ilwéf fctorS lvef¥aln
from the International Tables for X-Ray Crystalloagraphy. (International Tables for
X-Ray Crystallography, Vol. IV, pp. 55,99,149 Birmingham: Kynoch Press, 1974.)
All crystallographic calculations were facilitated by the SHELXTL system.
(SHELXTL, Version 5.1, Bruker AXS8,1997.) All diffractometer data were collected at
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Identification code F804 Enpirical fornmul a C26H31NACAF
Formul a wei ght 482.55 20 Tenperature 298(2) K
waewelesgi h 1. 54178 A Crystab- system Ot hor hoP@i/mB2003/003464
Space group P2(1)2(1)2(1) Unit cell dinensions a =
6.7678(2) A"=90. 25 b = 12.6136(3) A"=90. c =
29.4200(7) A~ = 90. Volune 2511.48(11) A3 Z (nunber
ro@fn tehmpBiafab. Painat arystal, bstap@llediohtandetiinendnBareensidrized
IcuI ated) 1.276 My/n8 Absorption coefficient O. 759
infple £(000) 1024 Crystal size 0.03 x 0.06 x 0.15 mmB

Ref | Réiid) efisctGrelvae ©bfheadl/airdbt rhaege Mirniial sehdteetrefies

024 [R(int sorption corr

ORI EPH ISR ATY SHEN P eSies Sutsiied PG AR,
hydRdgenk ahg $id Mlddgené of am@g@ﬁ and olfyed wer@lobataa By difference
Goodness-of -fit on F2 782 40 Fi ndlg ﬂ s,[
Fouriep tachges, |Thiipydr OQFfb%%BmeWF@W”ed" odtp %&B‘? gdactor
caéUlathy bat Wére diaEfesied) Tﬁé BhiftExdlcmatet anthe dinalfoyclesot least
0. 0026% WO 2004{%0%{3 Jf PCT/ | B2003/ Q03464
squgfRRIEtinaNeTt Weralless am ) 1t dhe@reshending seyiraid deviations.
TSR Rlindex MaLBBEY% CR ARSI dFRI & e (Poudiéipvaist reomisgial ent

i sotropic di Iacemant paraneters (A2x 103) for form
mﬁp%ﬁ%abecr@“ ithed as one third of the trace of the

5 or thoesinad b#gtlrd/lvab @I?o‘ﬁt@ﬁ usm YheZSHEIRAIL pldiidg pdckage;S)

B} g SOy elar e ORISR 1)° SR ORI

stﬁ%&k(“ﬁéa@%rﬂt)w&%rééent in the structure. Coordinates, distances and

angles are available in Tables 1B through 1D.

Table 1-A: Single Crystal X-ray Crystallographic Analysis of Form E

Identification code F804
Empirical formula CoH31N4O4F
Formula weight 482.55
Temperature 298(2) K
Wavelength 1.54178 A
Crystal system Orthorhombic
Space group P2(1)2(1)2(1)

Unit cell dimensions a=6.7678(2) A 0= 90°.
b =12.6136(3) A 0= 90°.
¢ =29.4200(7) A 0 =90°.

Volume 2511.48(11) A3
Z (number of chemical formula units

per unit cell) 4
Density (calculated) 1.276 Mg/m3
Absorption coefficient 0.759 mm-1
F(000) 1024
Crystal size 0.03 x 0.06 x 0.15 mm3
Reflections collected 5416
Independent reflections 2024 [R(int) = 0.0519]
Absorption correction None

Refinement method
Data / restraints / parameters

Full-matrix least-squares on F2
2024 /07329

Goodness-of-fit on F2 0.782
Final R indices [I>2sigma(l)] R1=0.0336, wR2 = 0.0789
Absolute structure parameter 0.4(3)

Extinction coefficient

0.0026(3)
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C(5) 2878(7) 3731(3) 269(1) 52(1)
3430(3) 530(1) 48(1) 15 C(7)

C(6) 1209(7)

W@B(OIN148C 8) - 650(7) 4792(4)-1372(2) 77(1)

5091(3) -87(2)

A771(4) 748(2) 1249(1) 73(1)

Laéé%% G 8%% %ﬂd hq% é
Tabiy 1P T%(c@@io;méég (£385f

-555(7) 3985(3) 473(1)

C( 9pCETBE0@8)/003464

79(1) C(10) 2710(7) 4578(4) -36(1)
67(1) C(11) 3206(7) 1213(3) 1196(1) 49(1) 20 0(12)

4) 1401(5) g
(3) 1740(1)

eppivaiens |

N(13) 1540(5) 969(2)

ey 44t

{ Roip

15}3 48(1)

2 2059( 4)

g?%ge%iuss{( 1)

parametesy (A2x0BA) toy foeB A 1( eg)lle tpfiney(aBone1Binbefothe 200 of By

or§®gEnylized pﬂ,)enso)r( 21)

-3584(3) 1250( 1

) 5&(1)

- 1830( 5)

- C(24) 4118(6)

-2301(2) 532(1) 65(1) 30
-Z3387(3) WeEs(1)

N@746( 5) 3050(3)129964_ (1) £803(3)35 C(B2B(13211(6) 48(1)

C3373(3) 1133(1)3084(71)

CE(1) C(29) 21

47 1(6) - 221(231524(21587( 1) 648(2)

C(2285(31868( 6)86810( 3) 2296«11)

C( 369(1)

N@EY62(7) -717(4) 4683(3) 1) 6(21Y(3)C(31) 4963(8) -1640(4)

0@43(2) 74(1) AQ8CEA2) 26BIGLM) - 1842681)3218( 252@8( 2)
%33 878(9) -134006) 3173429(339( 2) @2) 618(#8(1)
C(1356( 4) 2864(2) &) F(IPP56963(5) 4730

C28(1) 45 Tabl e-660(Z) Bond}798

[ A728nd angl €3(1)]

@76( 2) 2@@@% 1)

Cr formE N(1) 9@%@) 1. 3¥60A(3) N(1) @E@) 1. 364%&?
Cae2 3) 1.409 C( 2)45CBM) 1. 49366

C((%Q)) 49 (@206 (7) % ) (1); 49(1)
0(12) 4771(4) 748(2) 1249(1) 73(1)
N(13) 1540(5) 969(2) 1416(1) 52(1)
C(14) 1401(5) 148(3) 1764(1) 48(1)
C(15) -621(6) -385(3) 1740(1) 50(1)
O(16) -2059(4) 387(2) 1858(1) 73(1)
C(17) -1070(5) -883(3) 1283(1) 51(1)
C(18) 417(5) -1703(3) 1113(1) 44(1)
C(19) -146(8) -2034(3) 634(1) 51(1)
N(20) 1345(6) -2001(3) 333(1) 69(1)
O(21) -1830(5) -2301(2) 532(1) 65(1)
C(22) 520(5) -2695(3) 1413(1) 56(1)
C(23) 1906(5) -3584(3) 1250(1) 58(1)
C(24) 4118(6) -3387(3) 1284(1) 56(1)
O(25) 4556(4) -2538(2) 964(1) 73(1)
C(26) 4746(5) -3050(3) 1754(1) 83(1)
Cc(27) 5211(6) -4373(3) 1133(1) 84(1)
C(28) 1868(6) 620(3) 2236(1) 59(1)
C(29) 2164(7) -221(3) . 2587(1) 48(1)
G(30) 3962(7) -717(4) 2632(1) 60(1)
C(31) 4163(8) -1510(4) 2943(2) 74(1)
C(32) 2671(11)  -1843(4) 3218(2) 88(2)
C(33) 878(9) -1349(5) 3173(2) 89(2)
C(34) 618(7) -556(4) 2864(2) 67(1)
F(35) 5963(5) -1976(2) 2992(1) 128(1)

Table 1-C. Bond lengths [A] and angles [°] for form E.

N(1)-C(2)
N(1)-C(6)
C(2)-C(3)
C(2)-C(11)

1.316(4)
1.364(4)
1.409(5)
1.497(5)
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WD 2004/ 014875 -12- PCT/1B2003/ 003464 C(3) - N( 4)

1.316(5) N(4)-C(5) 1.370(4)
WELBIO0E9) 1.400(5) 5 C(6)-0L7) 1.394(5)
C(8) c(9) 1.389(6)

1. 350( 5)
C(11)-Q(12)
N( 13) - C( 14)

CE)NG C( 28)

N@E)LEp) C(17)

CE)ARE) C(19)

CEAR)0)A 21)

CE)ZA7) ¢ 23)

CRLAB) A 25)

CE)LAD) C(27)

CE)ZA ) 34)

CO13@)(4Z) 31)

COI13N(13)( 32)

NC(B-EX14K 34)

C(14)-C(28)
C(15)-0(16)
C(15)-C(17)
C(17)-C(18)
C(18)-C(19)
C(18)-C(22)
C(19)-0(21)
C(19)-N(20)
C(22)-C(23)
C(23)-C(24)
C(24)-0(25)
C(24)-C(26)
C(24)-C(27)
C(28)-C(29)
C(29)-C(34)
C(29)-C(30)
C(30)-C(31)
C(31)-F(35)
C(31)-C(32)
C(32)-C(33)
C(33)-C(34)
C(2)-N(1)-C(6)
N(1)-C(2)-C(3)
N(1)-C(2)-C(11)
C(3)-C(2)-C(11)
N(4)-C(3)-C(2)
C(3)-N(4)-C(5)
N(4)-C(5)-C(6)
N(4)-C(5)-C(10)
C(6)-C(5)-C(10)
N(1)-C(6)-C(5)
N(1)-C(6)-C(7)
C(5)-C(6)-C(7)
C(8)-C(7)-C(6)
C(7)-C(8)-C(9)
C(8)
C(3)
N(13)
C(2)

C(10)-C(9)-
C(9)-C(10)-
0(12)- 0(11)
0(12)-C(11)-

PRRPPRPRRPRPRPRRPRRPRR

. 459( 4)
. 545(3)316()15) - O 16) 1.
.516(4)370#)17) - C(18) 1.
.518(3)418(%)18) - C(22) 1.
. 226( 4)40R(5)C( 19) - N( 20)
. 538( 3)394(%)23) - C( 24) 1.
. 456( 3)350(%)24) - C(26) 1.
. 514( 3)389(8)28) - C(29) 1.
. 392(3)352(%)29) - C(30) 1.
. 364(6@)223(%)C(31) - F( 35)
. 359(6)336(%)32) - C(33) 1.

1.221(4) 10 C(11)-N(13)
C(14)-C(15) 1.

C(5)-C(6) 1.418(5)

C( 7The2(ERP03/003464

C(9)-C(10) 1.352(5)

1.336(4)
526( 5)
419(4) 15
528( 4)
533( 4)

1. 342(5)
521( 5)
507(5) 25
494( 5)
374(5)

1. 360( 5)
370(6)

. 363( @)459@)2) - N(1) - O(6) 117.1(3) 35
CNA4G((R)2) - C(3) 121 .16828)5)

1.545(5)
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N(1)-C(2)-C(11) 119.5(4) C(3)-C(2)-C(11) 118.9(4)
N(4)-C(3)-C(2) 123.3(4) C(3)-N(4)-C(5) 116.3(3) 40

WO QB83) - C(6) 120.6(4) N(4B-C(5)-C(10) 120.BCH)B2003/003464

C(6)-C(5)-C(10) 119.1(4) N(1)-C(6)-C(5) 121.1(4)
N(1)-C(6)-C(7) 120.0(4) 45 C(5)-C(6)-C(7) 118.8(4)
a8)- A7) Al6) 119 9(4) | C(7)-O(B) O(9) 121 B(4)
1O HGICR2y O(B) MHR.34) C(9)-C(10)-C(5) 120.5(4) 50
oOLR IO N(13)128R0(4) O(12) - OL11)-C(2) 121. 7(4)
19875 - 1189.8P5T/ | B2003/ 003464
N}:%-@I‘r 133y C(2) 1Ho4(§(4) C(11)-N(13)-C(14) 123.9(3)
oL\ 1 ACka0) CL15)11300008(3)  N(13)- O(14) C(28) 110.1(3)
£)-664%) - C( 28y 513913. 2(3)  0(16) - O 15) - O 14)
{8)C(19( 16) - AuABY3)C(17)  111. 3(3)
180Ty O 17 BTE(3) O 15)- O(17)- (18) 116.1(3)
AD(16 18) - GIBAY3)L09. 0(3)  C(19) - O 18) - O 22)
{)C(19( 17) - A0eRY3)0( 22) 113. 2(3)
163G82), N 20)10878001(4)  0(21)- C( 19) - C(18) 122. 4(4)
JC(E8)19) - C(HB)p(d14. 5(4) C(18) - O 22) - [ 23)
{SUN(26) 24) - QRA3N4IC(22) 117. 4(3)
1
19

@(48)@26)1220134)2(3) 0(25) - C(24) - C(27) 108. 3(3)

N(20)-C(19)-C(18) 114.5(4)
C(18)-C(22)-C(23) 116.4(3)
C(24)-C(23)-C(22) 117.4(3)
0(25)-C(24)-C(26) 109.2(3)
0(25)-C(24)-C(27) 108.3(3)
C(26)-C(24)-C(27) 111.3(3)
0(25)-C(24)-C(23) 106.2(3)
C(26)-C(24)-C(23) 112.6(3)
C(27)-C(24)-C(23) 109.1(3)
C(29)-C(28)-C(14) 112.1(3)
C(34)-C(29)-C(30) 118.1(4)
C(34)-C(29)-C(28) 121.3(4)
G(30)-C(29)-C(28) 120.5(4)
C(31)-C(30)-C(29) 119.1(4)
F(35)-C(31)-C(30) 118.5(6)
F(35)-C(31)-C(32) 118.0(6)
C(30)-C(31)-C(32) 123.4(5)
G(33)-C(32)-C(31) 117.5(5)
C(32)-C(33)-C(34) 120.8(5)
C(33)-C(34)-C(29) 121.1(4)

Symmetry transformations used to generate equivalent atoms:

Table 1-D. Hydrogen coordinates ( x 104) and isotropic displacement parameters
(A2x 10 3) for form E.

X y z U(eq)
H(3A) 5846 2054 653 80
H(7A) -1665 3800 641 80
H(8A) -1834 5158 138 80
H(9A) 860 5642 -296 80
H(10A) 3804 4790 -205 80
H(13A) 488 1317 1349 80
H(14A) 2404 -391 1697 80
H(15A) -657 -946 1971 80

H(16A) ~2960(60) 420(40) 1699(14) 80
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20 C(26)-C(24)-C(27) 111.3(3) 0(25)-C(24)-C(23)
106.2(3) C(26)-C(24)-C(23) 112.6(3)
W@EDHN148(24) - C(23) 109. 1(3) _§4.29) - C(28) - C( 14) pAW/PB2033)03464
25 C(34)-C(29)-C(30) 118.1(4) (C(34)-C(29)-C(28)
121.3(4) (C(30)-C(29)-C(28) 120.5(4)
C(31)-C(30)-C(29) 119.1(4) F(35)-C(31)-C(30) 118.5(6)
HI@7AY 35) - C(31) - C43@) 118. 0(.8)2 0(30)1@931) C(32)80
2Y1(5)  C(33)-868R) - O 31)24d 7. 5(5) 13
5@ -0(33) - tC(34>|£5§0 8(5). 13fz33)tC($ﬁo¢C<t29> 12éo 1(4)
mret r ran i on 09 e
gg&gval entyatorrsz-,-?@e 1- %‘ggg;y rogenﬁﬁgdl nat ego(x
Q_Q,A and i sotropi.gp |spl aceggnt par arm;gars (A2xgpl0 3)
I-f Bform E. 40 x y3z U(ed)-o4éi 3A) 584152054 653 &P
- 1665 380016@4l 80 4545 BA) - 18340H158 138 &P
860 5642 - 2867 80 H(. g% 3804 45:%) - 205 80g

488 1317 §2dRs60 H 0)2404 53011697 8 50
- 657 - 946giBy1 80 A) -29@% 5 420( 48)
(14) 80 VIO 20 014875. - PCT/ 4§003/ 003464, H

-1163 3224@4;;;39 80 HQ41763) - 23578361220 130150
H%QWA) 1729 - 1374p3gl04 80 _1p20A) 1030(60) - 2280430)

H2t8)3) 80 S5 H(20B442720(6Q)x5431900( 30) gA4#0( 12) 80gg

H(27C) 4875 -4953 1329 80
H(28A) 3053 1049 2216 80
H(28B) ' 790 1078 2329 80
H(30A) 5027 -514 2452 80

H(32A) 2859 -2385 3428 80
H(33A) -174 -1558 3355 80
H(34A) -612 -234 2838 80

The results of a single crystal X-ray analysis are limited to, as the name
implies, one crystal placed in the X-ray beam. Crystallographic data on a collection of
powder crystals provides powder X-ray diffraction. Forms A-F have distinctive
powder X-ray diffraction patterns. The powder X-ray diffraction patterns of Forms A-F
are depicted, respectively, in Figs. 1, 3, 5,7, 9, and 11. The experimental conditions
under which the powder X-ray diffraction was conducted are as follows: Cu anode;
wavelength 1: 1.54056; wavelength 2: 1.54439 (Relative Intensity: 0.500); range # 1 -
coupled: 3.000 to 40.000; step size: 0.040; step time: 1.00; smoothing width: 0.300;
and threshold: 1.0.

The powder X-ray diffraction patterns display high intensity peaks, which are
useful in identifying a specific crystal form. However, the relative intensities are
dependent upon several factors, including, but not limited to, crystal size and
morphology. As such, the relative intensity values may very from sample to sample.
The powder X-ray diffraction values are generally accurate to within + 0.2 2-theta
degrees, due to slight variations of instrument and test conditions. The powder X-ray
diffraction patterns or a collective of the diffraction peaks for each of the crystal forms
provide a qualitative test for comparison against uncharacterized crystals. The
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Table 4: Form C Powder X-ray Diffraction Peaks

Angle I Angle I Angle [

2-theta | (rel. %) | 2-theta | (rel. %) | 2-theta | (rel. %)
4.6 40.2 19.0 37.5 28.3 9.5
7.4 68.4 19.7 89 29.0 22.9
8.4 251 20.6 17.9 30.3 11.4
10.8 12 211 40.5 30.6 15.7
11.9 17.1 21.7 21.4 31.0 19
12.6 7.6 221 35 32.1 11.7
13.4 10.8 22.6 22.9 32.6 10.7
14.1 46.6 23.1 22.3 33.3 10.7




Tables 2-7. Table 2: Form A Powder X-ray Diffraction
Peaks Angle | Angle | Angle | 2-theta rel. %9 2-theta
WO 2004/0%4825 t heta rel. 5.1 5.716,9.5 6.4 25.3 7. 8PCBINR003/003464
28.4 20.2 21.9 26.3 17 10.1 32.5 20.8 14.3 26.8 7.9
13.3 38.5 22.0 37.6 28.2 14 15.1 9 22.6 9 33.3 5.3

17.5 65.5 23.2 23.7 38.6 7.8 18.2 100 24.2 5.3 5
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31719.3 305 [27.358.14 1644 6.3520.9 33242 |28.1 18.2

2o 316211241 23.1 91.8
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retaTe—4 640 21970 375283 9.5 7.4 68.4

6 17.9 30.3 11.4 10.8

1 21. 7 21.4 31.0 19

A 7. 61 /8@932. 1 11.7] ABgid 10.8122.16 22.9 32.6
21Retd | Irél. % %ﬁ 26h&3. [1 (122.98) 32-BietkD | 7(reM¥62004/ 014875
-1 [PCTdo%?P03/18@3464 100 24.4 11.3

73 69| 174 137| 250 10.7

8.1 7.1 17.8 28.1 25.4 10.1

8.6 6| 182 28| 257 9.7

10.0 69| 188 70 26.3 17.4

10.3 125 194 17.2 27.0 12.8

10.7 169| 200 485| 275 8.8

12.1 8.1 20.8 26.8| 297 10.4

12.5 208| 21.1 16.2 30.3 10.4

13.2 78| 218| 305 32.1 12.5

135 87| 220 223 35.4 8.6

15.1 75| 229 16 36.9 8.3

15.9 13] 237 12.2

Table 6: Form E Powder X-ray Diffraction Peaks

Angle I Angle | Angle [
2-theta | (rel. %) | 2theta | (rel. %) | 2-theta | (rel. %)
5.9 16.5 19.4 46.8 28.0 37.6
7.6 54 201 20.5 28.7 11.3
9.2 33.2 20.6 99.5 29.2 12
12.0 25.7 21.2 82.2 29.8 6.9
13.9 24.2 21.9 30.7 30.9 18.3
14.3 17 22.3 27.4 32.3 6.3
15.2 100 22.8 27.9 33.6 8.4
16.0 32.2 234 14.4 33.9 5.8
16.6 90.1 24.3 46.9 35.6 55
17.3 38.6 24.9 12.3 37.3 10.1
17.7 10.3 25.4 404 37.6 8
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Table 5: Form D Powder X-ray Diffraction Peaks Angle |
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\hl
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16.6 9.7 22.3 100

Moreover, each form has high intensity peaks at two-theta:
Form A: 10.1, 13.3, 17.5, 18.2, and 22.0
Form B: 7.4, 11.0, 17.8,23.1, and 26.1
Form C: 16.4, 17.8, 18.1, 18.7, and 19.7
Form D: 6.0, 16.8, 18.2, 18.8, and 20.0
Form E: 15.2, 16.6, 18.5, 20.6, and 21.2

Form F: 5.4, 15.6, 15.9, 18.1, and 22.3
Single crystal structural data provide the cell dimensions and space group of

a crystal form. These parameters are used as the basis to simulate an ideal powder
pattern of that crystal form. The calculation can be done using SHELXTL Plus
computer program, Reference Manual by Siemens Analytical X-ray Instrument,
Chapter 10, p. 179-181, 1990. Comparing the calculated powder X-ray diffraction
pattern and the experimental representative powder x-ray diffraction pattern confirms
whether a powder sample corresponds to an assigned single crystal structure. This
procedure has been performed on the crystal form E and a match between the
calculated and experimental representative powder x-ray diffraction patterns indicates
the agreement between powder sample and the corresponding single crystal
structure. (See Fig. 13 and Tables 1, 6 and 8). Table 8 provides the calculated

diffraction peaks of form E based on the single crystal data.
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Differential Scanning Calorimetry (DSC) analysis was carried out on either TA
Instruments DSC2920 or a Mettler DSC 821, calibrated with indium. DSC samples

were prepared by weighing 2-4 mg of material in an aluminum pan with a pinhole.

The sample was heated under nitrogen, at a rate of 5°C per minute from about 30°C

to about 300 °C. The onset temperature of the melting endotherm was reported as

the melting temperature. The differential scanning calorimetry (DSC) thermograms

for Forms A-F are shown, respectively, in Figs. 2, 4, 6, 8, 10, and 12. The onset

temperature of the melting endotherm is dependent on the rate of heating, the purity

of the sample, crystal size and sample size, among other factors. Typically, the DSC

results are accurate to within about £2°C, preferably to within + 1.5°C. The

thermograms may be interpreted as follows.

Referring to Fig. 2, Form A exhibits one major endotherm with an onset

temperature of about 139°C.
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5.0 Hz. Proton decoupling of 100 kHz was used. Sulfficient number of acquisitions
were averaged out to obtain adequate signal-to-noise ratios for all peaks. Typically,
1500 scans were acquired with recycle delay of 4.5 s, corresponding to
approximately 2-hour total acquisition time. Magic angle was adjusted using KBr
powder according to standard NMR vendor practices. The spectra were referenced
relative to the up-field resonance of adamantane (ADMNT) at 29.5 ppm. The spectral
window minimally included the spectra region from 220 to -10 ppm. ™*C chemiical
shifts between about 0 to 50 ppm and about 110 to 180 ppm may be useful in
identifying the crystal form. The chemical shift data is dependent on the testing
conditions (i.e. spinning speed and sample holder), reference material, and data
processing parameters, among other factors. Typically, the ss-NMR results are
accurate to within about £ 0.2 ppm.

The "*C chemical shifts of Forms A, B, and E are shown in Table 9.



an endothermw th
Referring to Fig.

Referring to Fig. 4, Form B exhibits

an onset tenperature of about 160C.°
W@ 200/01437C exhi bits an endot hggm wi th an. onsePCT/IB2003/003464

tenperature of about 154C. 5 Referring to Fig. 8,

Form D exhibits one major endothermw th an onset

tenperature of about 156C. Referring to Fig. 10, Form

E exhi biTsblen. Eaded NMRIONeinltabBhifts1 e FolnedREB ahdlEe  Of

about 163C. Referring to Fig. 12, FormF exhibits a

mai n endothern1mntn\an onsefg I0[tenpgeratyre of about

188C. 13C sol i d e nu0|32{9 > Tesonance

(ss-NWR) prowHoc dhi-gue ch —shiifts spectra

for each crystal fgzfn  For 1857A. B adBtE have been

anal yzed wth|ss-b8R and aext depi ctiezly respectively,

in Figs. 14, 1% 3p4h 16. Tq@“1exnerhggptal condi tions

under which the vas—contucted fs fol |l ows:

15 col |l ected on 11163723 Tlsp Q 144 ERruker Bi ospi n,

CTTICTX

bi or
Inc., Billerica, NP3 correésponding42® 125 Mz 13C
frequency and acqunred u5|ngypross p@i@rlzatlon magi ¢
angl e spi nni ng KHﬂ?@“U prjEﬁQUp‘ralh1 at ambi ent
tenperat ure ang—pressure- : B uker probes were

- enpl oyed, accomopd#*8 ng 75 13P of | sarpi® Wit h maxi mum
speed of 15 kHz. Daia were1processedsad t h|{exponenti al
| i ne broadeni ng Typcit on Ofip20 510 Hg , Proton

decoupl i ng of
acqui sitions

wer d44%er

Aﬂpf:l
I

S DCU

1@%”

Suf-f-erend
Q Ln

nunber of
adequat e

si gnal -t 0- noi s¢

b r dB9-os f

or 184 p

pak 429.6Typi

cally, 1500

scans were acql

Ui rags M t |

N reemcle

deligge Of

4.5 s,

correspondi ng f

0 Zppr oxI

;3

n %g7[0

a

acqui sition ti e
powder accordi

hg ﬂafiia.

g

ﬁe*vaR

nda

Y-
o5

adilict o
A J \“ K="

veddbt p

egl using KBr

actices. The

spectra were r¢

of erea ed

25 320l at

ve M8 t h

nY

”

up-field

resonance of a

Jlanqgggane

( ALYIT)

At 25040 P

bm The

spectral w nd
from220 to -10

AVARSL l}llul
D aTal 13

Fy—nctuoy
C chiddica

o

ectra region
bet ween

about 0 to 50 |

)Dnﬂéﬁﬂ al

hout40910 |

o 188 ppt

m may be

useful in idel

nti falisng 1§

he agByst

Al fagmm

shift data is

fepepgent |

on f,e T

eST

o

c

(i.e. spinning
mat eri al, and

opecu at(

at 22830 p

J Dallpl C
ac i

Ih A or )
IUI UCTT } y
par te

ot her factors.

Typirdal |

2&@*53

NVR76es ul

The chem cal

ondi ti ons
ef erence
s, anong
ts are

C chemn cal
rable 9. WO
9: 13C ss

A B E 183.1*

accurate to mnihlnmqbout
shifts of. Forme—A—B—=&
2004/ 014875 -2Q- PP/ 1B
NVR Chem cal Shi f t3.0f or
177.9 181.2 384

32.6
30.4
28.5
26.4

Ge4 PP

f\vn
|u I_ ar ©

P003/ 00344
Forms A,

m The 13C
showR—A—
4 _Tabl e
B and E

* Shoulders of the main peak
** Low intensity peaks



10

15

20

25

30

182.5 165.7 164.7 166.2 163.4 163.8 165.2 161.4

162.6 163.2 143.9 144.5 161.3 141.7 142.6 147.1
wa3d®4814843. 6  145.3 132.9 14120 143.8* 130. 9 BGHIK2003/003464

143.3 128.9 132.1 141.7 124.8 131.7 140.3 115.9

131.1 139.5 113.2 129.6 133.4 70.5 126.6 131.6 66.9

116.7 130.7 57.6** 114.3 129.2 52.9 70.8 125.9 50.2

64. 4 Thé L8:stallté.Forh8 ASF mbi Be @re‘b@re&i Lflsiﬂ"ug%ny?slut&olé&e’ﬂwo'ﬂj? 3

0.8 .34.8 35.5 58,5 31.4 30 4
F%’ém% '%8."6““%%? 3je 3gd 65 sugh, has %Dé’r@"méf@% 5"%8”%‘” bz’6""“219'ﬂ
FehasBAer B, Bhnd Ferdi supeatially shhydrovs. G sapidtiyn PERE Sre¥O

2004/ 014875 -21- PCT/ I B 003/ 003464 Th? crystalline
hese frem A ge 953689% ISEFEISE P UL 8 g MRRIAIYE oAb RROUEP Holg. about

tﬁ@gmeﬁt f@ugtéwgrmj@r ate and as such, has approxi mately
. 5% wat er by wei ght

Form B may be formed by crystalllzmg quinoxaline-2-carboxylic acid [4-
carbamoyl-1-(3-fluorobenzyl)-2,7-dihydroxy-7-methyl-octyl]-amide free base in a
solvent such as methylene chloride, methanol, or mixtures thereof. A solvent, such
as methanol, is substantially removed in distillation and the product is crystallized
therefrom. Preferably, the crystallization occurs from about room temperature to
about 45°C. The crystailized product may be collected using any suitable method,
including filtration and centrifugation. The collected crystallized product is then dried,
preferably under vacuum at a temperature from about room temperature to about
45°C.

Form A may be formed by recrystallizing Forms B, C, D or F in isopropyl
ether, toluene, tetrahydrofuran, isopropanol, ethanol, acetone, methanol, methyl ethyl
ketone, water, or mixtures thereof at about room temperature to about 45°C. The
presence of water in the crystallization medium facilitate conversion from anhydrous
form B, C, D or F to form A.

Forms C and D may be formed by crystallizing quinoxaline-2-carboxylic acid
[4-carbamoyl-1-(3-fluorobenzyl)-2,7-dihydroxy-7-methyl-octyl}-amide free base in
acetonitrile at'about room temperature and in mixtures of ethyl acetate,
tetrahydrofuran and methyl tert-butyl ether above room temperature, preferably at
about 45°C.

Forms E and F may prepared by recrystallization/reslurry of crystalline

quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3-fluorobenzyl)-2,7-dihydroxy-7-
methyl-octyl]-amide in ethyl acetate at about room temperature to about 45°C.

Quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3-fluorobenzyl)-2,7-dihydroxy-
7-methyl-octyl]-amide of formula (la-3) is prepared as described in co-pending United
States patent application serial number 09/380,269, filed February 5, 1998 and
United States patent application serial number 09/403,218, filed January 18, 1999.
Quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3-fluorobenzyl)-2,7-dihydroxy-7-
methyl-octyl]-amide of formula (Ia-3) may be further prepared according to Schemes
1or2.
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Quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3-fluorobenzyl)-2,7-dihydroxy-
7-methyl-octyl]-amide, (la-3) is formed by opening the lactone group and hydrolyzing
the trifluoroacetate group of trifluoro-acetic acid 3-(5-{2-(3-fluoro-phenyl)-1-
[(quinoxaline-2-carbonyl)-amino]-ethyl}-2-oxo-tetrahydro-furan-3-yl)-1,1-dimethyl-
propyl ester, (/la2-3), as shown in step 5 of Scheme 1. This may be accomplished by
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Preferably the solvent is methanol. In one embodiment, the compound lla2-3 is
dissolved in methanol which has been saturated with ammonia gas. In another
embodiment, the compound 1la2-3 in methanol is treated with ammonium hydroxide
in tetrahydrofuran at room temperature.

The compound [la2-3 is prepared in step 4 of Scheme 1 by hydrating the
alkylene group of quinoxaline-2-carboxylic acid {2-(3-fluorophenyl)-1-[4-(3-methyl-but-

. 2-enyl)-5-oxo-tetrahydrofuran-2-yl]-ethyl}-amide, (llla2-3). This hydration may occur
by any suitable method. In one embodiment, the compound Illa2-3 is reacted with
trifluoroacetic acid in methylene chloride solution at room temperature to form the
compound lla2-3. The hydration may take several hours to complete at room
temperature. A catalytic amount of sulfuric acid can be added to the reaction solution
to increase the rate of reaction.

The compound Illa2-3 is formed by coupling 5-[1-amino-2-(3-fluorophenyl)-
ethyl]-3-(3-methyl-but-2-enyl)-dihydrofuran-2-one, tosylate salt, (IVa2-2) and
quinoxaline-2-carboxylic acid or quinoxaline-2-carbonylchloride as shown in step 3 of
Scheme 1. This coupling reaction is generally conducted at a temperature from
about -30°C to about 80°C, preferably from about 0°C to about 25°C. The coupling
reaction may occur with a coupling reagent that activates the acid functionality.
Exemplary coupling reagents include dicyclohexylcarbodiimide/hydroxybenzotriazole
(DCC/HBT), N-3-dimethylaminopropyl-N'-ethylcarbodiimide (EDC/HBT), 2-ethyoxy-1-
ethoxycarbonyl-1,2-dihydroquinoline (EEDQ), carbonyl diimidazole
(CDI)/dimethylaminopyridine (DMAP), and diethylphosphorylcyanide. The coupling is
conducted in an inert solvent, preferably an aprotic solvent, such as acetonitrile,
dichloromethane, chloroform, or N,N-dimethylformamide. One preferred solvent is
methylene chloride. In one embodiment, quinoxaline acid is combined with
methylene chloride, oxalyl chloride and a catalytic amount of N,N-dimethylformamide
to form an acid chloride complex. The compound 1Va2-2 is added to the acid chloride
complex followed by triethylamine at a temperature from about 0°C to about 25°C to

form the compound llla2-3.
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thg%p@pp{?@cq&“@%&@q 3qid é@ﬁ@wgog)%{awl)-g-f di’acg(y-B methyl-butyl)-

5-34b- [&ﬁéﬂ&drﬁ%raﬂ Z%Idi)l@[}ydamlde,a(dad-3) This may be accompllshed by

4 Caﬁ? %cr)rrgﬁ?%é éa%és \g P4 Ob%n%%aﬁwﬁﬁ%q%on% guré?f(grggmg%lvéﬂt or
a?éﬁ' éé%@@@bl@%ém@hﬁhy&oﬁd& a@ii®> a poler §olveBHEt 2 CH3

teér‘rr?{aeraturg;"romoabHo%tl\l -1(8)°C(,:'t_g3 about 35°C, preferably at about 30°C. Suitable
solvents include, alcohols, such as methanol, ethanol, or butanols; ethers such as
tetrahydrofuran, glyme or dioxane, water; and mixture of such solvents. Preferably
the solvent is methanol. In one embodiment, the compound 1la1-3 is dissolved in
methanol which has been saturated with ammonia gas. In another embodiment, the
compound lla1-3 in methanol is treated with ammonium hydroxide in tetrahydrofuran
at room temperature.

The compound lla1-3 is prepared in step 3 of Scheme 2 by coupling 5-[1-

amino-2-(3-fluoro-phenyl)-ethyl]-3-(3-hydroxy-3-methyl-butyl)-dihydro-furan-2-one,
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WO b@48)48H3C CH3 OH 5 In Schenss-2,

NHP NHP (V-2) (IVal-2) (Illal-2) 0 3 F OO OCH3
OH NN N':Zzz'~H4H CH3 NN 4-0 OH N N (Ilal-3)

qui noxal i ne- 2-car boxylic acid
[ 4- car banoyl - 1- (3-f 1 uor obenzyl ) -
2, 7-di hydroxy-7-nethyl -octyl]-amde, (la-3) is forned

(Ihy1-2pend agnnanéJafaam wecwaqunﬁoxanrteez -carbonyl chloride. This
qui noxal i ne- 2- car boxy |IC aci d

owzh(\@ I93ctieft is 9RBeIHIY condpqtezi 3 A {RIARAESILTS- RS AGPULHBR°(i t9 about
8%(??%&%@5&%%%&? oYJ Il5°@t h%'e}coaﬁﬁnﬁ‘?eaét ibh & I)]/?ccur

| ) e acco reactin e conp
with @l cogphrigtreageanmivat @pt@awh (tahe mfyudﬁtmmghtv nExem @aqmwphng

BRHETele o BReR AR ok AL hr STNBELHRT N
drrmezilnm@tbmmropmbetmlcathm&lm@s@EDﬁa‘hﬂmr asthyoxt-1-gthouycaBomyl-
.. h
1§u(¥ ﬁano mo‘ﬁﬁ%w no .k Eﬁﬂ g'rl]naﬁ%?&g?(lﬁép s&gﬁc haZs
dteé"cymhymoosﬂwraaﬂe 'g’ h9 ﬁeurwng i epdneied inandnert apldenti pretgrably
pﬁ)lt’ig Eolﬁ%t \éﬁﬂh 3s tﬁfﬁg@oﬂpéﬁ acétB ldgcﬁr&o %form

dund | ssoéf
or_LB Nrénmeﬂwﬁormqmld@ Qae pfﬂ@ffﬁds@ﬂ\@ﬂblﬁ é@iramdn@ftmmmim qmeg as

eHBoﬁlan OF' SLinGxarAL 'agg rgwcc%rﬁlg]ﬁed witiepy ﬁ%dnb{éir}p%%teilnﬁhydrofuran

I's treat anmoni um

aneheathy th wovidaihe agyl imipariee Goamatind Bla1Rie adesehiouheiacyl
irgi!i?}f:l@gﬂ nr]écl)rﬂ tERGEE I & SiPhedoffponid fiE32 by coupling

no- 2The chmpeng-IhaeAyd fprreedhipy hydsating-the alkdsye doukda bgnd ang
d%ﬂr]o?ecﬁ%%% ?ﬂlfdt‘éﬁ“%n?l -9i[@g-)@@tlﬁ@gﬁltlégmzéoxg@(rahydrofuran-

S
ZMr%Mdrbm@y@rbmybemqt«zd aping, BN nAx dvpigaly2thisste isy |

p%@{){ﬁ’r Jdﬂh& ph&PHBld B4 Mtﬁlﬂ%el c,%do%n@%qtﬁl baéferabu¥ this

at ate erature from about -30C t abou
regEtion m@rrsen &pY 9w1fab ohlsat SUGTRY mm@lmhoh%@vemﬁ eTwo

pRIARL] %%t‘%@ﬁémdénteﬁ%d?&ﬁﬂéh A Ht&hﬁ)r&ﬁé{ﬁéﬁeﬁ gﬂ’feer@g@d@)h may

that activates the acid functionality. nB E\)/
takgwniacersy any sulablerersperaiire geeferably from about -25°C to about 120°C,

%@&Qﬁ% %r?uaarb_gem E!°f.’§"t6i 5651)( do@xYREAHOH fin@398&endent on

tqmﬁﬂjﬁt@[ﬁﬂ/@ﬂdwaifé‘tqﬁﬂ éﬁ\oya th%fggor@g@(tjmg:pjly reaction time is from

aBolﬁthrolabséthﬂw bonyl - 1, 2-di hydroqui nol i ne
carbonyl dii m dazol e

(E ,
di e_t P SAHB 'VPW&W%H'WW@D@&&?@S@*@D 1 B St 8dhs n
s@felch8hicasBhai®A usinBcBAMbAR] V-2, as depicted in step 1 of Scheme 1.

Unless indicated otherwise, the pressure of each of the above reactions is not
critical. Generally, the reactions will be conducted at a pressure of about one to
about three atmospheres, preferably at ambient pressure (about one atmosphere).

The compound of the formula la-3 is a potent antagonist of the CCR1
receptors, and as such, is useful in the treatment or prevention of autoimmune
diseases (such as rheumatoid arthritis, type | diabetes (recent onset), inflammatory
bowel disease, optic neuritis, psoriasis, muitiple sclerosis, polymyalgia rheumatica,
uveitis, and vasculitis), acute and chronic inflammatory conditions (such as

osteoarthritis, adult respiratory distress syndrome, Respiratory Distress Syndrome of

PCT/IB2003/003464
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wWORMN4@14323 hyl f or mam de.

an aprotic solvent, such as tetrahydrofuran,

acetonitrile, dichloromethane, chloroform 10 or

One ppeferred sol vent PGT/IB2003/003464
tetrahydrofuran. In one enbodi nent, quinoxaline acid

is conbined with CDI in anhydrous tetrahydrofuran and
heated to provide the acyl im dazole. Conpound Illal-2
infanayg delknhia réﬂ'ﬁﬂ‘fu@@ﬁ ||njurymrd16§1@h@ru®hep5mm€) 2] i%rcéhéﬁf éhst(Such

for t he I Illal-2 is
SoMote S A de eyt esting FesRe o bAsER iR Suceps

\m‘elpnﬂmaﬁétlohgmblbemg influenza and hepatltls) and Gunlllan Barre)

tr{eapﬁéﬁrg}fagll u Eg@%gj%’ugn atderosc?erosns r sltenbo%tls HIV| ¥ect|V|ty (c)é(-o t

ré’ee_,ptdru@é@a)l gndigrimuienitoas biesedes PihatL@ing earcaidbas, leprosy and

IV%US[%% Typically, this step is perforned by
5 ? phosphoric acid with the conpound | Val -

Pr ef atha klciity ohings cornthu onthe Geehsor éhnadé\’as%ééée@tﬁc@ordlng to
| vent non cohollc sol v

ABike e SEDUL /BRSO AT kW i R EBPPIER ChrRgoonized
n@bth‘ddsdbmrhﬁmm CCR& indR6d hﬁ’gTafﬁchaacbetf@Kﬁj iRl gaml. NY

QU B RS B, ShEhE) 1 bt e kor il

m&olmmmlohv nex12.$- 6lependemi V\may ahESHe, anggﬂn ®ne
ot her factors, ggcal

P BT SHECRS Ep B M T s B Garinibiing
ntigratien is Bescribedirodaiall beak.- 2 preparation depicted as

step in.Schenme 2 is the 25 sane chem cal reaction

usi néi'gg#é%ﬂﬁgiﬁﬂé, as depicted in step 1 of Schene 1.
Unl e e iabitiy o& terdpainae Itd\dnﬁﬂblt tﬁd‘lﬁleﬁfd?@&éﬂbelaﬂﬁuﬁ@@m&fnes can

obs S Pt B iR oB i Sy Bharmp e s one

pblgcara@mm filtenr g r@tgmmne rceﬁs caprief p&é;&éﬂad uﬁétarmagcu RF’MI )
out O ere (0] n the
BRI M NIREke Gy Rt R S ipgbimeotetSuy T oot Daghe
sereaegbania, Braaemgl o EP- $¢dcwbpr@t§crusmf Up.Ol Bok bes, IRRR %F‘IﬂerJJ)@F
[ seases (such as rheunat oi d

evention
E\e F rf\qogstq, y,\/ﬁée ;pla%qrygu@ttg% Iowéelgqm 6‘6?1 ggtp)a Boyden chamber. A
polpédrammé filtey wab ﬂ\@ﬂ aﬁibh@cﬁ@’&ﬁthe Q@bér%h@ﬁ’ibéf fakned. The amount

T R T N N

mn.swéﬁswmwg)rvmqadmm PRShddBd adsquagheoarthritis, adul't

resp ory distress ndr one, Resplratory Di stress
Syndﬂs'%é Is AT S60UP Pﬁépgmamurmwmtﬁg/ oUT Ty

lyniphaBgys, isoReetesy éiarﬁc!%ﬁ’@fefchlﬁnh@éb o tHérybe 88¢kd to the upper
%%Fomsruloehrltls%{ ﬁ’aer gic conditions (such
bR nfefic ieaag%h tihatripusgoncepifations hths dash eprapeund.

‘ C‘ﬁhipbummcﬂlluﬁcﬁﬁ'ﬁ?fddn% r{réw‘rbd §§ng( ktaAbary '%Eb’t’d(?’@ﬁ te®Aniques and are

ng1 P i nfl u&Pza and hepatitis)
I"Y' BAIY &9 adding o188, chAPRAN on ti ssue rejection,
at heAﬂéer &li t@ﬁlb%cub@lﬁirﬁ}fé?@d st 3HbaGrbed EtibMdk Ye. @CQSEI_ﬁours for

tor_usa and granul omat ous di seases (I'nc
T8 ol Pieh Jor e don eyt eearaher IHeEIcYB it gl i

tr@fupbbr a]aﬁmpﬁsm@te@f trkh@péma&mfltﬁ@fnféawud& FHAYRS AGFber of

ccordi.n rocedures known to ose of ordinary
%I@mlgraitl ‘f’eﬁbbea qt ef"@%{mce@mtoﬁ%@&wlawe thagk hods f or

det eFgi mmg cofieRind drabRe (adanal VtyGAsnIScthied®Y i n

Col i E.
Neurop%%e J can be centrifuged to push cells off the lower chamber and the number
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10 Krui sbeek, A M, Margulies, D H, Shevach, E M,
Strober, W editors: Current Protocols In Inmmunol ogy,
WG 202/01487%6. 12. 3. (John Wl ey .zd Sons, NY, 1998(T/IE2063/003464
speci fic exanple of howto deternmine the activity of a

compound for inhibiting mgration is described in

detail bel ow. Chenotaxis Assay: 15 The ability of

of €dIB@EN 86 qlisntitaibd BhdindtRestattRiMERYe By & GolsAEHIMYE of the dye
chenuki nes can be eval uated using standard 48 or 96

ﬂH%rPFe'%S?‘S%tﬁ €Chanbers with a 5 nicron pol ycarbonate

filt %r ppﬁché hamgﬁrmwoaytas Qﬁ"}lnﬁpf@@ ed)ehdfiRP & Be bfained with
Bl

st an QWi t kker ssue culture
'ffﬁfj eéi”r@"& W’? rOP”ﬁﬁj} ﬁ‘i‘d F”HB‘\??Ph%f Ceh%mﬁt'ﬂg can

baldet&inmmed Bf(tr@édo)blcaM P-1a (Peprotech, Inc., P.O BOX

275, Rock H| || Mr 20 other test ﬁgonl sts,

pl acddei nH e ¢f el ipigrating dndherriessnce Ak W@Bﬁ“%ﬂﬁ‘é’é’r‘ded by

thfé nmﬁéef%aééne lﬁﬁér@tlﬁig intc@htrd¥asells k\mmo@pﬂhblc@ﬁhpamh)t hree dodent is
nber fast The appunt n| st chose

”i%%?t'”@*é’%‘%’f ] ﬁ@&omoanwhich @a‘?rHB?PrP&gP odied l&'ﬁingéfandalrd graphics

té‘dhﬂi’(ﬁgé@égaﬁns}t the dohbéntﬁafah eMtdripdiind uded I\frrf@er)o%/m?nw.m()mt is
sho | d be ade

THP-1 ce|lls (ATCC TIB-20
¢! mwﬁwgﬁﬁwségt?@@yﬂ%w Bl FPReepUrations kestash ffgﬁlgg fit for
all S8iaddoifls llwstsﬁaaa dalcdeffigiehttif duesSlaladRiSu@Breaporsteaer than

e per in triplicate together with
9\92??3’@§°E§J%8 t"‘r"éﬁ%??@yof the test conpound. Conpound

di | utrheRsmeaihddst i RAREShatPANE §bRreaHEN 80l Pahéeal
techni ques and_are mxed with cells prior to adding

Ghemotrxiscasamber Thacppositiang af 19 rresent Wﬁ@ti%‘ﬁn%?q @H“ﬁ'ﬁted
|r35 c&%ﬁﬁ&fal FEANdr AR Dne®r thord pﬁarh@@étﬁlcfaWaccgﬁ)taB_I@%aﬂﬂers

ells, 90 mnutes far primary nonocytes) anbe
Th§3 reeBeve Comﬂ‘é‘ir@équﬁ‘ei 'Hvertt'ﬂ'é ”l?ﬁﬁ’érfor&%ﬁfﬁor a?dn br“&?%!’d
.ﬂtmaémwerﬁ&ét( eQf., .ﬁ#@eﬁbué ﬁﬁram@wam@ub&lﬁaﬁm’@)e@r redtal

grating can rm ned accordin
aﬂm'm%wt'ﬁ@owﬁtaﬁarm S@@P'eﬁppaqme@ fration ttyn@aéfﬁggrwé mseﬁ'atm The

avile coroufds oMl @fionmesl Ao bé\RMhQIBfe@b@r)su%@‘hd@lQiehvery
centrlfu ed to 8ush cells off the | ower_ chanbe

t he IJI:QFTB &t adfgnis @m%@r@rm%”t'wmmﬁ@@ﬂtéﬁe thsﬁorm
of 8bl sxafple, RBleB G Yabb@bSpr Q@U'b%tcoﬁvéiﬁlaﬁmmééngwme by a

col or chan e of he d rocei n di acet at e.
PBrirHReey RN HigH @en e m@@nﬁﬁ@ﬂreﬂe@tlmmd

mmaa é.wrcﬁt@lwmpwrmmoné)of h@#b)l&(ofc)pyﬂMch leemnds@amuers ( _g_
Scientific Produc and S magra

R s M T S g L
sfe%lrété tElc @F é’iﬁdal) g:lldmﬁleglfaﬁtsﬁé_gﬁ o @tfardhrw ssmmcsmdh glyeolate)

CRPES RaP s e ol st B chblito B SR

memhtbd@l wellaohe in thbaric eimpsrepaatics f@r&ﬂaltdmﬂmb@at@h(?ﬁéyﬁdke

R RSB SRR T e

a8 @l dty picdludtGort JoRstitdRinewitl Watdr tiSitig saitdbid eetficlé bef@eé ¥, Buch
far all concent [)at ions tested. The |line f{ fo

liquid preparations may be prepared by conventional means with pharmaceutlcally

acceptable additives such as suspending agents (e.g., sorbitol syrup, methyl

cellulose or hydrogenated edible fats); emulsifying agents (e.d., lecithin or acacia);

non-aqueous vehicles (e.q., almond oil, oily esters or ethyl alcohol); and

preservatives (e.q., methyl or propyl p-hydroxybenzoates or sorbic acid).
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all data points nust have an coefficient of

correlation (R squared) of greater than 90%to be
waeomngioosred a valid assay. Th29conpound of f orpal/eB2063/®3464

had an I C 50 of less than 25M in the Chenotaxis

assay. The conpositions of the present invention nmay

be formulated 15 in a conventional nmanner using one

or miioe bpximlrarhmelstratuml ti'ye aapepitiamey takerthe fosm of habtsts or

c unds t he invention may be
l# ﬂ% 110 M@ [f‘;_grﬂJ(g ne\’fent'oﬁﬁk'@?\?ner I ntranasal , parenteral
Thetacmxeecrmnmundsmfrtameuﬁcmrmw besfolra wam&alpza)eméral

et B B0 iy el ndisgionegmiaues or
irffagion eFanrmmtaxnumsjbr ofectibre map e rpt‘esentedﬂtyurat ctdsabeform eq., in

LB Ghod ERUARAR, witkah b5k oecaniie: 1B comagsiions

makekd srehffamms asca‘u,spérmionsxmmuloas ot ahlieioas v cilgap ayliesis

AR S, SF I QB0 B PR SEbASA) e
dimpegpirigadenisz adternativety, tisd activh Jngrmingm nmylu@ylﬁ poWd@kfﬁrm for

PR RS SR BefFle S pler g fecfafly peore use
phos hataefjve don’muundmbfsthé awglitiomnganessalbe Rbmakbealriatrestal

ohBEF e B bR A et Rob huihgl
condintiond! aupppsitay |b|asm>t ®ich a$lvecdzatnltiet sr cm':leyr gm;en@@a ed by

e e AN B i S R 35 835

cemampﬂob of §el ioNantios aresgonug@sertly delisgpehisitios formarf atsbiyionray
£ tituti ith.

sighBp e Feh ol sPelsbuBBhitel i BlaBRast blmoadidy s phton

oF again denosd saraytpresentating flom ppepaurized bgntainenar nebabder, with

tﬁge@é% f‘gshgaﬁgarroggffﬁtjt _ti_aljlplbﬂorog?l(ﬁ?re{h%% eatggﬁérpﬁg ror%g&\ane,

suspen
dmbldmewbor@ﬁthaydr@mmﬂlwdd@m diher sbitaldg gaennltise Eaderdja

E ﬁ%d(a@Eo%or ’cheI (ﬁ%h%gglqi y B& %fg e%:n g B ﬂ:lﬂquéjﬁalve to

dall\lﬁohmetezreéamoum e'@@rwassumw C(ceuemer mehb&;uhzexrmw opyain a

B RHEBERRETH T8 BB S DRI B8

exsamplesiram gelaiimfor usiedn ehdhiler o insuffiaibi reay be forinolatges

| i
cé@%@g aatcf%q\/o‘fep n1h$9<5\‘v nve ﬂh o%@Wen?%P%u a%lgté%%e powder base
Spetr amleetosg or siaehni st ratl on by injection, including

usi n& &8&%&8%@ 81' th@ @E tc%Hp%ﬁMsod} tﬁeeﬁ:\oéHt H‘?g‘r o%l p%er&teral

i nfusion ornu I'njecti Sk

o huagal andmgfa@@nﬂ@thﬁ avgreg;e adult humaptqrehe Tmatmnnt of the

cgﬁ’dlﬁdns qgﬁﬁe&%b@b@ rﬁ’guf'rﬁtcﬁ'@ a@fEs Brﬁt%elrotﬁtrr}%/gf the 9&ive
0osi tions C orns as suspen ,

mm ignt @nrsuruirdoeﬁwfmhmyldu bre asintipisteredatpn emplev‘em 4ftiress per

g¥nd may contain formulating agents such as suspending,

abilizing and/ or dispersing agents. Alternatively,
t he Aetdsolfoinmdations &rtireatiperof the cpodititens refermed toabave (e..

RS b@ﬁﬂngﬂﬂ 14 gmer gamﬁmn% Va%;h%feerabn aﬂan%esots%rth%t each

pyrogen ree water, O e use. e active c
mgfered dosenarépuff’ oh aa@yola:lostanriséZOfuytnu pad pd of ‘thleroemipahnd of the

invention. The overall daily dose with an aerosol will be within the range 0.1 mg to
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conpositions such as suppositories or retention

enemas, e.g., containing conventional suppository
whawes1430Eh as cocoa butter agp-ot her gl yceri deBCT/H2003/003464

i ntranasal adm nistration or adm nistration by

i nhal ation, the active 15 conpounds of the invention

are conveniently delivered in the formof a solution

1000 mgu métféﬂloﬁ mam R VBRI HRENaIl OfoF akdhedle Rh@t4 ¢rs times,
squeezed or %/ the patient or as an aer 0sol

9§’ﬁ}gaf9r@?a€§’@mt1agpbﬁdf’ RN HMessuri zed container or a

nebU"ﬂhé Qbtivedehts dahQ)eliémmPéte@fo‘ﬁ uuétaahé&darv@@&ddcamng to
g" dichlorodifluoro thansggrlt richl %@ or orret hane,

naﬁtmﬂscw«%utk@@wafq thep et Hahay KU ihbg a: &5rof SH¢ter-.

f@rHula%Bh@ceﬂﬂ% folid inNénitea Seated PateRd IBIBIBU 4,080,508 513,626,
dosage unit may be determ ned by provi di ng a val ve

3t1c997&3I P4 P¥ er ed anount. The pressuri zed

cont giha@bmpburittdf tieZifVeriBY c&Pab8 bl ullize8 M dmisifatidh therapy
suspensi on of the actlve Cﬁv ound. %éul es and

wethroifer e et agesnts BHCh a5 IUNORYRATGRSARE 397 IS Y @S e

ch®logdrih ANRUEK-506, |O‘é‘ﬂétfrft®&b9£m9@b( |8 goharnidelcrWiH classical anti-
containin owder mi x of undg}gf the inventi gap

'rgﬁwr%@t%w.ag%ﬁée go%@wagésee‘?@X% RSe n|bifarshgehss teni

aSbifth CdtetafhifipPBRSRAreken %n@fplrb*l@arﬁ(‘étérﬁﬁs Wmmgﬂﬁédrﬁsfonbhe
i nvention for or%I arent er

I
3Z@HHORIIAS Pt BigJRYiEd) aoRBSslieh aﬁé%ﬁﬁﬂﬂ Ho dionpeipnal gativodies

($uchdsa). of the conditions referred to above (e.,
rheumatoid arthritis) is 0.1 to 1000 ng of the active
| ngredi ent per unit dose which could be adm nistered,
X ér.rﬁma[pl e, 1 to 4 tinmes per 30 day. Aerosol
ations for treatnent of the condlt ons referr
o aHBeEIPENg-Sxample e BHOR S 10 REGVINe, NoRe obeiaryeskil i

ttﬁ’éjéﬂt wnthu@amm@dm@éwé ahd Yestriptinast towahd Berhpameb,

ter.ed s " aer osol cont ai ns '
REBeN NS S EobgHE B e MRYEAR YA e 20 e
nrdamdew toes @%;tz %Xei’;p(l)é;ﬁ gﬂ@elmsvghi.dg ael aacehbts .Pt()eggi% g:amgtethe
Sppe OLltHan NP FEGATH BB Eaion (EH00S BAYR Geerypde 1o
eﬁ&@ﬁ'@icéuracy With respéct o hmrﬁﬁérs (e gl ¥inognt§ aemp@bgee sste. Lbut3ome

es.eac . ent.s n.be .
s acaTin s hole % arbuEs T LRSS R RafRp pwise, percent
ISTﬁérb@ﬁfby\Wéidht glnamaamntdmsm afi tios Wtahavelghtddithé compddition,
art. of su g rmul ati ons can be found in
t%JfHP?réH‘r%lSai e%oﬁé@gﬁ?“ leqt ’%E"@eiai‘ife AMNAREBSBER'S 3} 07 HRPr 626,
a%nés’lp‘?le?&%orﬂﬁﬂro%l %ea&xlverér l06lize0 MrRGURASHIR) pUkfation. Other
i nvent.ion can al so d in conbi nat ?p t her apy
RPN PSS S Enag B UoutiC P GUaT s Her, G s
m.mg.\éﬁpgu@ml_%ﬁﬁmﬁeragents such as cyclosporin A and

E |K agg‘?%%\ nLPnil%a %mqv ny%:url,nargl@gﬁ{ogpn mgbdu el%rt Wavteq)een
6t tO @K U6 aaaﬁééy \DlﬂXl%gﬁéb%&Enunﬁllﬁérb (8.€' Shhosntstemperature, etc.);
teni dap, asp |r aceta hen xen and
f}S?WPtS%SG’HTﬁer@(%? RVigtiRps amqﬁcgb%ﬁ%f&f-mésﬁ

azat hi opri ne and bi ol ogi cal agents such as OKT-3, anti

| L- 2 mpnocl onal tibodi e
Example 1: reparaﬁon ofn qu1noxalme-2 carboxylic acid [4(R)-carbamoyl-1(S)-(3-

fluoro-benzyl)-2(8),7-dihydroxy-7-methyl-octyl]-amide (1a-3), Form B:
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(such as TAC). 15 Experinental The foll ow ng exanpl es
are put forth so as to provide those of ordinary skill
WO poo4oh878rt with a conpl et e @iiscl osure and deBCTIRM03003464
of how t he compounds, conpositions, and nethods
claimed herein are nmade and eval uated, and are
intended to be purely exenplary of the invention and
are mois kgmfemdmalm-Z-carbdsxwhecnam RFO@BamfnyW(@f- 3tthero-

oA @) sh R R NER ke Bese v Wasdh 16°°"
V@Emyas of ammmqe chtoad@eh@tl ublemeetfme)thatmt toﬁ‘p@mllce%@tﬂfﬁ One.

s sh c co u n Un | es
v%ﬁjg} X g?%atgcgequ X sol {;onp ap so&;lowa@ fjitered to
pgodues atslulastaml‘atly) sk fmedsotdﬁen t Dhig bommrghés ®kn bhﬁued

SRR e SEBPLESoS bl o5 Srhiodlr S o

abbuREPOEThe corltonEWerd lantieRAMEFilt¥veH & pobilitZAshrMirhBRNt2.5
(1 her abbrevi ati ons used her ei'n

furt i Qn.
kﬁrrgsgg'?Q'ﬁ@oéozj%y'P 1B Bg s grams, L is liter, myis
mlligram and nL is mlliliter. Note that all numbers

Exafmplél2doripsbiich &
made to ensure,accuracy W

"u. PO 1 & I rnJA. _A. !u. -I8€

and dendrin e WBEGHbACINR fﬁ\ﬁr?&kérﬂﬁp%h fnféé chg@@g‘&l & vdssel and

Pre&’n rati on of UI noxal i ne- 2- carboxylic

TP ypimes of %mﬁﬂs e yeje-qagled {9 tevesssd rTz“w mixtp(esyas heated to

refiusli N Wimds Bty be&sicWidre %@n%tlﬁé@o@hn?(é: %frﬁ&é%helx{p
2004/ 014875 - 31- PCI/ 1 B2003/ 003464

PERFSHEX afverel lumes e hexanes weae then[adgey, %dﬂfnﬁaﬁ%yltmg_mlxture was

gfaﬂ.lfaﬁé’d fupém rc,‘énflrma‘uon of polymorph f?{m E, the mlxture wa flltered and
ree’

gegjé‘x%%z -di hydr oxy-7-ne “octyl ] -am
rig 51 '@%ﬂf @H"yl @Pei@e/h%ﬁn?ﬁeg he filtefseks was blown dry with
nﬁﬁéb@rﬁ'c@ﬂ’ec@é’bdaﬁb d‘r%'d%@ewacﬂ%%@@l%‘t(@ produce a slurry.

. volune of nethanol was added to create a
solutlon and the solution was f!Itered to 5 produce
Examplst:anbhahiion SPEKoEIRE2-3 M08k

then dlstl ed azeotropl ca
ﬂ = lE_’n _ll".=

abouy\ p‘bQ@n of iR W&Wit%&e%%&h%* %§gh gd d 3 9%§I%nd
roduce approxi mately 2.5 &aér esul t g in

19|V%‘BEI’96P‘° ¢toyl @PBtatel@’OEkW@ opmefaaplavese Pt the vessel to
d@b’d)l%)?hé'cbm@o@nc? ahe @ZSM |d>|{3w§§ héhtédHoRLnG@BRABIYI acktate was

%‘%ﬂf? fl uor o- benzy % KN
%P)bwpl?clﬁ%fme apely Water was qddgd and thegeayliing mixture

wao GEdroRteRf andfeMRt Thi & caR@ Wés blowm d?%( MR Inﬁro&en‘f"%ﬁllected
charged to a vessel and vol unes et hyl "acetate

awie%eddméavqceum apaaiidrC fqrre@onﬁ U haues. wWHe mame product of

foiiA Wk adiithen WRl iG] (RIdY! acetate were then
distilled off under atnng eric 15 pressure. Five

vol unes of hexanes were then added, and the resulting

cake1 Y@l%g*@)lf Q‘A’Bmgfn)étldﬂ ct)ﬁhumoxallne -2-carboxylic acid [4(R)-carbamoyl-
1(S)-(3-fluoro-benzyl)-2(S), 7-dihydroxy-7-methyl-octyl]-amide forms B, C, and D were

added to 3-5 mL hexanes with a trace amount of water and stirred at room
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20

ni trogen, collected and dried under vacuum at 40-45C.
20 Exanple 3: Preparation of aui noxaline-2-carboxylic
w@eiod/0f48(R) - car banovl -1 (S)-(32- PCT/IB2003/003464

fl uoro-benzvl)-2(S), 7-di hvdr oxv- 7- met hyl -oct vl | - am de
(la-3), FormA: A portion of the wet filter cake from
exanple 1 was charged to a vessel and 10 vol unes of
tempgratuae eft sit eaysn ahe clmieumﬁN@é fikepedn anéwane#easreplfrd;d ftbrbduce

I ssql ve the conpoun The sol uti on was
a:?g?cfx}é/ﬁ&?glg? ?ﬁ d et hyl acetate was 25 added
thereby displacing the nethanol. Water was added and

fainib- lmhnzﬁ)iZ(@)d@hvmwmthva@@Warﬁﬁél(lﬁaQﬂ labmg 24 '

hour roduct form chi eved
nith 8 Bl e orsR BB pereBimin il S Ta e Bera-
248), hdmmroxw -BnatiayHooty Haintdeaiedetbdsé (&) foaray Wasmadtedlin ethy!

Rt i soql80lts 9P & amaiphays 9l - Hissaisyes Bestes fo e

e¢fhyd1a®)tat6andhéxanbﬂ;4/verr@ addedaurtibtiid) af heomix@fre was cooled and a

e ol Bated DERGSY S dohns i 655 T2 Sbgn Boct y

]-am de forns B, C and D were added to 3-5 niL

hexa ce.ampunt of er and stirr at
room %%@Ql@i gatno& Va%ﬁ/ﬁ“@“ﬁ?&%‘?ﬁﬁi rencec?.dThe
disetmpeneabtrhhese)bukslncatlcmayrsthe'FI@etwem &8therebylircofgdréted ed

AL PR Rl g P T Y 0% O

qui ndbxvell ben eprareirtd thogk iskilletindhd 4 Rt eaiobe mitfications and

Igi Fut '8?% YL S UPs1e 5118 Pressrhpysngio) wihart drparting from the shoge or
spiritef3he inFention BOther 2ntboafments nfdhalnvmﬁroﬁ-vﬂlab@ appydrérst t@thode

T TN AT —

disclosgd heasinhdids afmbndad et:hdnyhe spacifitaibe aad dxamnlbe de bmsmeraj as
<RomBER e i 20 Seod D S RS0 BoihS i Rnled by

ﬁmbwmgm@hwas cooled and a 10 crystalline solid fornmed.
Filtered the crystalline solid to give 1.0 g of form
B. Throughout this application, various publications
are referenced. The disclosures of these publications
in their entireties are hereby incorporated by
reference into this application for all purposes. 15
It will be apparent to those skilled in the art that
various nodifications and variations can be nade in
the present invention w thout departing fromthe scope
or spirit of the invention. Oher enbodi nents of the
invention will be apparent to those skilled in the
art fromconsideration, of the specification and
practice of the invention disclosed herein. It is

i ntended that the specification and exanpl es be

consi dered as 20 exenplary only, with a true scope and
spirit of the invention being indicated by the
followi ng clainms. WO 2004/014875 _33-

PCT/ 1 B2003/ 003464
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What is clained is: 1. A crystal form of
gui noxal i ne- 2-car boxylic acid

wQ de08ar4s2:oyl - 1- (3-f | uor o- -33- PCT/IB2003/003464

benzyl ) -2, 7-di hydr oxy- 7- met hyl - octyl ] - am de conpri si ng
formA formB, formC, form 5 D, formE or formgF.

2. A crystal form of quinoxaline-2-carboxylic acid
WHattagibiaayd: - 1- (3-f 1 uor o-

benzyl ) -2, 7-di hydr oxy-7-met hyl -octyl ] -am de formA
havi ng a powder X-ray diffraction pattern conprising
peak A @yRaIgeseef duindkeEfERsabwR/it Bl %@érbaﬁegmgmro%-y
5.1, § 8, %O 10.1, 13.3, 15.1,” 17,5, 18.2, 19.5, 20.2,
bspzd)-2. &slityydroyy 7gnethy-ostyllamige comprisingfgrm A, fegme, formgC,dorm
B3ormh Eandrma®. 6. 3. A crystal form of

gui noxal i ne- 2-car boxylic acid

[ 4- car banoyl - 1- ( 3-f | uor o-

2enz W grystal forfh bb’cﬁﬁrﬁ?kﬁﬁn@if@ér’ﬁ&&flg@ 6&id [4-caBhs8yi QM Bro-

havi n .solid_state nucl ear magneti c resonance _
et (NSRS Ry o5 TiaRes 98T Ak pousies ey difraction
paéhSopBlisingbbdlsXprtissEPRT fé@@ft\ﬁé%fiﬁgtéa%grolﬁﬁ%tgly 25.61 , 2.8,

65. 63.2, 39.0, 38.4, 32.6, 30.4, 4.
B AS S JRTAT3 3B 50 B 2ciih 2R 6. B2 6eRh 2. 2560 283, 260
28B4, gaBhbaamd.s.1- (3-fluoro 20

benzyl ) -2, 7-di hydr oxy- 7- nmet hyl -octyl]-am de formB

havi ng a powder X-ray diffraction pattern conprising
3peak s\ @yl esraest dumoﬁﬁlﬂfeeﬁ%rb&ﬁmé had ?l-éérbérﬁSMQX(iB%BﬁJ-y

6.0, 7 11. 9 13.8, 14.2, 14.8, 15.3, 15.7, 16.1,
bf@?yé):z’ﬁ'émé‘?mﬁ. snethd-ostyllzmicp fogm Ahaving agsolig staje nugiesry
nign6tic réborlance gpdbtrudycaiprigfhgI3C fenfical 2Rifté exsrbsgad iAP8rs per

4. 2 . A | f f I -2- I
nﬁrﬁcwaat[a@%@g%ﬁ&;;%itf?z 66.2, 106,20 163.2, 50.0, 38.4, 32.6, 209%de <
2banzyl ) - 2, 7- di hydroxy-7-net hyl -octyl ]-am de formB

having a solid state nuclear nagnetic resonance
spectrum conprising 13C chem cal shifts expressed in
RTINS IVl e o Vi M S
61, . .3, . 8, .4, an 4. 6.
bix”?cy});d?s%é'ﬁyqf8¥ﬁzs‘?e%®d1° ibamidecon %ﬁ}aamﬁ RQdgg Keyay diffraction
p[attﬂernam’;npmk)gl X péaké%xf)ﬂeslgn;onn degreles two-theﬁa at a_pgroxifmately 80, 7.4,

n - - r -1 - QC -am de form
LEKELTER R AL R TR LR RO
2pdaks0,e26pt, @3 Ded7 Bn28l e TER 0B haidsag. appr oxi mat el y

4.6, 7.4, 8.4, 10.8, 11.9, 12.6, 13.4, 14.1, 14.8,

15.6, 16.4, 17.4, 17.8, 18.1, 18.7, 19.0, 19.7, WO
52004 AGiys8: orrm3ef-quiRcH4IinB20&BH XY fcddidd [426arBam@d-143-fiddro? ,

o88yh2 7fndino BT reiisdun Aaighoag Hgvig a spid St iceats
négndic régbnénce SpatiruBtcomprising 2°C @@nfical 8hifls 8%rassed-in farts per
nﬁ@nﬁ%;%b%{?g@@t%’ ! bRy B 221 WY 5%, 858%1.4, ana 26.4.
benzyl ) -2, 7-di hydr oxy- 7- met hyl -octyl ]-am de formD
attern rising

havi a wder. X-ray. diffraction,
6 eake Bl RS alipoidliprasariopylic ahia B-oabamey-17oguorg: 1
b&nhz)-2diBydroy07-Ehetthyodtyl]-hidk, forh2 Chavihg .adowkr X-rayl Siffdaction
g coriisio dpieg excrfecs ig fedroog i g o Sbpninates 15; 74,
826138, 20,02.62738, 129, 14.8,36.63,16.43%7.4, 1738.18,1, 284, 880197,
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10 8 A crystal form of quinoxaline-2-carboxylic acid
[ 4- car banoyl - 1- (3-f | uor o-

whewaplds7?2, 7- di hydr oxy- 7- met hghi- oct yl ] - am de fRPCTTHZ003/003464

havi ng a powder X-ray diffraction pattern conprising
peaks expressed in degrees two-theta at approxi mately
5.9, 7.6, 9.2, 12.0, 13.9, 14.3, 15.2, 16.0, 16.6,
20/.,21.1121.7, 2218, 22,6, 8.15 2419245, 250, 25.6206.8, 223, 2.7, £8.3, 29.0,

900081 5 355 76 3534 40340 B 357 5238820 B3
37.3, and 37.6. 9. A crystal form of

7qU| n%grgétglef r%lgfa @P %gr}e-Z carlboxyhc acid [4-carbamoyl-1-(3-fluoro-

[4-car
mezmm 7—dﬁ1yarocty47yfdetbxl},ocfyl]mmqf0fm® Mé\llngﬁﬂbd\ﬁdérw-mylalﬁractlon

i d_stat 20
AR RP R BhpPPS R eeRe nareea EHe e e sachd 6 40
10, 116.7p€2.1, 18.5,113c%) 1415, dfpy 159, 6t Ny.4184.8218.4,614.8719.4, 20.0,

G I R NS B R I B

J24t, 8arbamidya.9.1- (3 fluoro 25

benzyl ) -2, 7-di hydr oxy- 7- met hyl - octyl ] - am de accor di ng
toclaiml1, claim8 or 9, further having a

&di f f év @ydtaldbrns ofequinaxgliresl-carbomic ¥citl [¥etarbgmayn1-(3-fluoro-

BB 2B e B £ Ry aosion
pattero tcoBQrigieg peaﬁsraxpeséecblmdabmub t\B@fBeta)ataimtdxnﬁ&Q¢5 930.6,

bl 120 ‘Fééfs{zf"é ‘(’%% 10K 1PX35 959, $85 PR 1A% 86591 2,

[4-car bamno
20 én23.8) 228, '23d4 2¢.B; B4 T5 MEA6i0y 26 Ge2§.D] 26m 2962, RPOBITBE9, 32.3,

ﬁ@va@g &é)%q)e n&<39§y diffraction pattern conprising
pea § -

S exXpresse egrees two-theta at approximately
54, 7.8, 10.8, 14.7, 15.6, 15.9, 16.6, 17.4, 18.1,:

9o, 5" I oAl Aetina e ads 14 smaTdP daRne

bemzyl)R, Edipgdraky-7-onethyd-ociyHamidealbim E-Hzvingraspliyl kiate @udiedr

”'Lgl &fﬂ{ fge!%%ke g%é%um &) lem q cheé‘rt)l ]shlgtﬁ]eé%reﬁﬁdrw Earts per

mAum@appmonenatelyéﬁarz ‘rﬁils? 31@3 8em¢26|4ﬂaa 37, 8534, 27.6, and
6H31N404F; a fornula weight of about 482.55; a mel't
“tenperature of about 298(2) K; wavel ength of about

1.54178 A; orthorhonmbic crystal system a space group

iy ézg%%m 4ElbinG i oMU SRRV by -y

benzyh@ut-di gjrqmbmhy,d\oytyﬁ: ag@le acobmdling toftlaimbpeldim 8 or 9, further
LI

hco%oéll%té %ﬁalég?ﬁrwgegﬁl& mé’t@'rtﬂrgr (raar?t$ ¥ 'Es é\sq%ch'ﬂ?%c&ﬁ'eém'c

eeanh dith ao nnseﬂa@mwatutmoﬂabeat ’Eﬁ$°© usipy eveatieglrdky of about 5°C per

kAR BB o S b o imd of "oy ot

nprising an anoun conmpound of any of clains
1 12 effective in such disorders or conditions, or a

1B KRR Rl BEERS S S 2 S Bore
benzyl)—2 7-dihydroxy-7-methyl-octyl]-amide form F having a powder X-ray diffraction
pattern comprising peaks expressed in degrees two-theta at approximately 5.4, 7.8,
10.8, 14.7, 15.6, 15.9, 16.6, 17.4, 18.1, 18.7, 20.1, 20.6, 21.8, 22.3, 24.2, 25.4, 25.8,
26.6, 29.8, and 31.4.
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14. A nmethod of preparing crystalline
gui noxal i ne- 2- car boxylic acid [4-carbanoyl -

wQ@2(03/0i4800r obenzyl ) - 2, 7- di hydgexy- 7- met hyl - oct pCT/AB003A®3464
conprising: a) mxing quinoxaline-2-carboxylic acid
[ 4- car banoyl - 1- ( 3-
fl uorobenzyl) -2, 7-di hydr oxy-7-net hyl -octyl ] -am de free
base in a solvent mxture of 20 nethanol and

th |oride to,.creat ling
Tt 9 5agmS o fetiBliSe F5rBaiMit St Ramgimois-{ehigro.
tqu;tl)uz 2 dwafdrcsq/ mmymylaidltyuzamﬂtge {UrmtEJ rmg]e?elm fheébry‘tm&l;hﬁ@gn
acetate nmet ho
RASEIORE IR Eraffom a AEnes oL 5P AR By S s of
térhﬁéra(u@é of BbifutPe8(2§ KMaLVekegthEtananl.54178 A; orthorhombic crystal
system; a space group P2(1 )2(1)2(1); unit cell dimensions of a about 6.7678(2) A o=

90°, b about 12.6136(3) A B=90°, and ¢ about 29.4200(7) A y = 90°; volume of
about 2511.48(11) A3 and Z of 4.

13. A pharmaceutical composition for treating or preventing a disorder or
condition that can be treated or prevented by antagonizing the CCR1 receptor in a
subject, comprising an amount of a compound of any of claims 1-12 effective in such
disorders or conditions, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

14. A method of preparing crystalline quinoxaline-2-carboxylic acid [4-carbamoyl-
1—(3¥f|uorobenzyl)-2,7-dihydroxy—7-methyl-octyl]-amide comprising:

a) mixing quinoxaline-2-carboxylic acid [4-carbamoyl-1-(3-
fluorobenzyl)-2,7-dihydroxy-7-methyl-octyl]-amide free base in a solvent mixture of
methanol and methylene chloride to create mixture 1;

b)  distilling mixture 1 to substantially remove methanol to form mixture
2;

c) crystallizing mixture 2 in a solvent system comprising ethyl acetate.

15. The method according to claim 14, wherein the solvent system of step (c)

further comprises methanol.



