WD 2008/ 068615 PCT/ | B2007/ 003900 CRYSTALLI NE FORMS OF
(3S)-3-[ N-(N - (2- TERT- BUTYLPHENYL)

W@0uRME86488 ANl NYL) AM NO- S-(2', 3', 5", 6' - TETRAFL UBROBBNDN3900
Y) - 4- OXOPENTA NO C ACI D The present invention rel ates

ot et Do o stin e

10

15

- 20

25

30

35

dxopedtan0|c SR
further rel ates to pharnmaceuti cal conp05|t|ons

risin r al line r nd . to the use of
The Q%?F’ t '"ﬁﬁ%’?’?ﬁ%& @éﬁah"&%ﬂ[ﬁ"3§ %’g)éig@' g(g 1&%i d crystalline
bUtYPb?ﬂY&OX?WY'iaWé'“!‘]F‘éﬁ?'ﬁﬁwﬁ’ 568 -terafiuorpphenexyhétpxdpemanoic acid. The invention
furtheare fates td phatnyackulical Benpbsiad eaatpkisiff subh sFRfalihé RFBSEnT 1o thE Bse of said
pra A By oo s e cvpelin e S S 47 8 SRR o
partiglag y(erh : t:s’ea, rgen,t @-hyer Hiposis.
tetrafluorophenoxy) 4- oxopent anoi ¢ acid (al so known as

The é&ﬁ)ouﬁa{ ﬁ Q F\n?(N((bJ}JEIan(ytpﬁértyr)oxamyl)alanmynammo -5-(2",3",5',6-

reflgiephb s O

)/

OX%pe ik (%E?o o ¢ @épél(%s)t 2N or ophenox
bmy!gpmyﬂ@aa*?mow catgelyi@y nRlRePeiRlernelfcTxerBd2. Bl aatiebphgnoxy)pentanaic
acid)fas thelsaudidrg indiddddSy EanPpe WNThis GrtholridSananite prapabtion,ire irtdisclosed

in quI@Jw meﬁéi 09§l%gtent 'agph?éﬂm W %/6%%5(39@%%9{9%'75?"lf}vttﬁé’]{]sclosed muiti-

step agg e clao(r)qr%zav s hbgrfa@& b)btlhcf)g écgecnqr}péa ngﬁﬁ%\ﬂﬂg feg-butyl ester using
trcfludrodyemwéd%wlmmc@e‘mr@mcﬂphn the@bmpoundis iselsied 1ael & pgjourless glass.
tert-butyl ester using 15 trifluoroacetic acid.
Fol I owi ng silica chromat ography, the conpoupd i's
i solated as a col ourl ess gl ass. CEﬁFEFIF 0O H NN
FF 20 If a

Nfir-- OFxHHHCCH Chla O

conmpound 0 be evehope nmpor t ant
to provide Lor conm nown as
a drug substanchl) which T abl @ pr épar e and
purified onla | arge cal ¢ ich does ndt degrade

upon stHyCage. CH, crystalllné and preferably

hi gh- nelt|ﬁ§43forn1of the conpound is therefore
desirable since high-nelting point crystalline solids
tend to be easy to purify 5 re-crystallisation and
st abl e upon storage. 25 This invention provides, for

it a doRpouniriSto bé BBelopedCasys idalg) it Reinfperdi @ provide a form of that compound

(comﬁ&@ kn%wL 3 éwrug(sgbsfaﬂﬁ% ) which c be reliably §re(p§1fed énd gprmgql or% {argae scale

anli nyl [ am no-

phe oxa
and why CUo"PS?) Ag ‘B”Z@ ?52<8ﬂé$ﬁ aAngyetige; gnd %@‘\?@P‘&l“'ghﬂféﬁ?’ffF’f@ of the
comppurid yentberplarse @ﬁ'@bld elbee hibedeltirgl img cvétaline spiis éxwlds bdgasy to purify by
re-cryilligaliort dne ¥tab@ ipdaiopigepar ed.

This invention provides, for the first time, a crtystaline form of (3S)-3-[N-(N’-(2-tert-
butylphenyl)oxamyhalaninyllamino-5-(2',3',5°,6"-tetrafluorophenoxy)-4-oxopentancic  acid.  Several
specific polymorphs are described, along with processes by which they may be prepared.

The invention further provides: a pharmaceutical composition comprising a crystalline form of a
compound of formula (I) and a pharmaceutically acceptable excipient; a crystalline form of a compound
of formula (I) for use as a medicament; a crystalline form of a compound of formula (}) for use in the
veatmém of liver fibrosis; the use of a crystalline form of a compound of formula (1) for the manufacture
of a medicament for the treatment of diver fibrosis; a method of treating liver fibrosis in a mammal
comprising administering an eflective amount of a crystalline form of a compound of formula (l) to a
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Form | displays unique chemical shifts at 135.6, 127.5 and 18.8 ppm when analysed by solid phase °C
NMR using an external sample of solid phase adamantine at 29.5 ppm as the reference. The observed
3G NMR spectrum is reproduced as Figure 3 (peaks marked with an asterisk are spinning side bands)
and the full peak listing is provided in Table 2 below. The intensity values are a measure of peak height
and these can vary according to the experimental parameters set during the data acquisition and the
thermal history of the sample — they are not therefore intended 1o have any quantitative significance.
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The ébjlsgré\llf:‘? F%nsrp@ﬁ” g& ¥m ns ;leﬁygcrd%%et@g% fgé\ﬁcﬁ 45(0(1I RRUELGEDan® BBRion of the

spedmvéﬁnﬂ‘*ﬁ%ﬂ“s%&eiww)'s 13843 3¥%bal ‘a“%fU%’% "140.8, -141.8, 1518, -
152.9( We&R,)-1542796Ruld¢meigR )t ami?'&@ﬁ(ahed‘#wm 1718 (nedium,
1668 (medi un), 1646 (strong), 1517 {strong), 1497

Form I kb Gharacteristic peaks at wavenumber 3354.(weak), 3243 (medium), 3089 (weak), 2962 -
(weak), 1741 (medium) 1718 (meduum) 1668 (mednum) 1646 (strong) 1517 (strong), 1497 (strong),
1419 (weak), 1394 (medium), 1335 (weak), 1320 (weak), 1280 (medium), 1260 (weak), 1212
,(medlum) 1179 (medium), 1174 (weak), 1127 (medium), 1111 (strong), 1089 (weak), 1032 (weak),
1011 (med;um), 973 (med:um), 941 (strong) 926 (weak) 897 (weak), 885 (medlum), 829 (medium),
759._(strong),.735. (medium), 715 (medium), 687 (weak) and 653 (medium) cm’ T when analysed by FT-
infra red spectroscopy (x 2cm” except for peak at 3243 where the error limit can be considerably
larger). Intensity assignments (weak, medium, strong) are relative to the major peak in the spectrum.
The spectrum is reproduced as Figure 5.

Form | displays characteristic peaks at wavenumber 3356 (weak), 3262 (medium), 3086 (medium),
2959 (strong), 2939 (strong), 1742 (medium), 1695 (medium strong), 1647 (weak), 1601 (weak), 1541 '
(medium), 1451 (weak), 1399 (weak), 1336 (medium), 1271 (medium strong), 1135 (weak), 1054

~(medium), 1031 (weak), 977 (medium), 930 (weak), 888 (medium), 859 (weak), 817 (weak), 716

(medium), 688 (medium), 568 (medium), 479 (medium), 439 (weak), 398 {medium), 340 (weak), 223
(weak) cm™ when analysed by FT-Raman spectroscopy (¢ 2cm™ except for peaks at 2959, 1541, 1451,
1271, 1135, 1054, 1031, 977, 930, 888, 859, 716, 688, 568, 479, 439, 398 and 223 where the error
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Form Il displays unique chemical shifts at 136.2, 131.6, 126.1, 30.4 and 17.7 ppm when analysed by

solid phase '°C NMR using an external sample of solid phase adamantine at 29.5 ppm as the
reference. The observed °C NMR spectrum is reproduced as Figure 9 (peaks marked with an asterisk
are spinning side bénds) and the full peak listing is provided in Table 4 below. The intensity values are
a measure of peak height and these can vary according to the experimental parameters set during the
data acquisition and the thermal history of the sample — they are not therefore intended to have any

quantitative significance.
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observed ' 3C NVR spectrum s reproduced as Figure 9
(peaks marked with an asterisk are SDI nni ng_si de

T banis) |andhtenkiy f {II'TC ghemiall | stintengity s fprovheteiehl iin Tagsbiy
4nRel ow. The intensignn values are 13 a rgamsurgq of peak

ht jand t hesejc y @according fto
RBeri nental par meRpeDr et during tlhe tpgg?a

-2ui silti ort-ind | he Wh8r ma hi $Bory Jof %! sanpl e 25

$dagy are noio rhe e'r aBegl ntendeqdst 0 Naveiany 24
.'1||ar=tij H .1 3 H %\qnns/ Qe

LU.LI v I‘I1I L o OV
/|B'ooz/%% B T 4 e N dat® f orl Forseiy

Ubéhenilcal S%t enbi t y382chehi caPOl nt dnsi t4-5C cheni chf

Jmfensijlty &hift shntaiagshlft eppm [ ppre.A ppn) 4.4

204 g la~q4 444 8 S 2 64O g5
Wl N R AR AR ERE
5 4] 8 1i7§.o44i§392.53§é.944 74

1502. .9 B. 314847 5|3 160.4 9.4 3231.6 {3.8138.1

1 2.4
8¢ 2 3.0 &
7 4. 4 B2
39t 25 71RO 45032 0 490 485 0 (128 s
N 7 A Q. 1UAE -6

_I. A 1
1;48'1 21

10,3 k7.1 2. 6 107 5 7 4 30 4 3.8 446 2 1 §
W37.0 8.5 £P7 9l 175 74 50:4 3
146.2 1.6 127.0 8.5 17.7 g.0
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Form 1l displays unique chemical shifts at -142.2 and -153.4 ppm when analysed by solid phase *°

5 NMR using an external sample of trifluoroacetic acid (50% volume/volume in water) at -76.54 ppm as a

reference. The observed *°F NMR spectrum is reproduced as Figure 10 (anly the centreband portion of
the spectrum is shown). The full peak listing is -138.4, -139.2, -140.9, -142.2, -151.8, -153.0, -1563.4, -
154.4, -154.9 (shoulder) -156.2 and -156.7 (shoulder) ppm

10 Form Il displays charactensnc peaks at wavenumber 3355 (weak) 3244 (medlum), 3089 (weak), 2962
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__(weak), 1741 (medium), 1719 (medium), 1669 (medium), 1646 (strong), 1517 {strong), 1498 (strong),

1394 (medium), 1334 (weak), 1320 (weak), 1279 (medium), 1260 (weak), 1211 (medium), 1180
(medium), 1174 (weak), 1127 (medium), 1112 (strong), 1089 (weak), 1031 (weak), 1011 (medium),

7973 (medium), 947 (strong), 926 (weak), 896 (weak), 885 (medium), 829 (medium), 759 (strong), 734

(medium), 715 (medium), 687 (weak) and 653 (medium) cm” when analysed by FT-infra red
spectroscopy (= 2cm™ except for peak at 3244 where the error limit can be considerably larger).
intensity assignments (weak, medium, sirong) are relative to the major peak in the spectrum. The

spectrum is reproduced as Figure 11.

Form Il displays characteristic peaks at wavenumber 3356 (weak), 3262 (medium), 3087 (medium),
2960 (strong), 2938 (strong), 1743 (medium), 1696 (medium strong), 1647 (weak), 1602 (weak), 1541
(medium), 1451 (weak), 1400 (weak), 1336 (medium), 1272 (medium strong), 1136 (weak), 1056
(medium), 1032 (weak), 979 (medium), 930 (weak), 888 (medium), 861 (weak), 818 (medium), 718

‘(medium), 689 (medium), 570 (medium), 480 (medium), 441 {weak), 400 {medium), 340 (weak), 223

(weak) cm™ when analysed by FT-Raman spectroscopy (+ 2cm” except for peaks at 2960, 1541, 1451,
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S Alny ;he}é‘gg'”lfﬂ'f%g%%‘ggﬂ d:r%g %%ér? lat? ﬁg Pé(%? data %agénb?§ gbovéjtlge powder X-
ray dEaption )patiarmios Aigimt wassdeterniveshysino(aeraker- A%ﬁd%ﬁ? AH*@d?wﬁwdef X-ray
diffra@éri ¥ Ofitte S twith N Lol 18deata M@ati@td benioigior a qoepde K-aipHahgrimary

20 mono?ﬁgr‘ﬁ‘ét{)%h aE%n%Qs@t&%gg%\ug%d&@cﬁgoqwé%p%a@n%dﬁt@d th% 1.8nm quartz

shows e
capillgly.-tTHe £2PRIS KaS: g LepIsLReinggrRe! aéedz ‘\%ﬁ%ﬁﬁ K- aé‘ﬁ‘ér g§é¥a %%%yelength =
1.540D8@s(rere® Wih the Xeayl Bhe ofeciten at 1Ok VEORP! Aysanalyers wplkeperformed with the

gomom%itetf KAGd iR RRAKoRImdte 20804 6@8cdnHRodnh BEd.000+stBp dver a two theta
rees) when anal ysed by PXRD (see Figure 14). A peak

rangel"? 9%y i s provided belowin Table 5. Table 5 - PXRD
25 data for Formlll 10 Angle Relative Angle Relative

The pmt ﬁ-rﬁﬁiifﬁécﬁi&rﬁpaﬂéﬁ@!or Form 1l was determined using a Bruker-AXS Lid D4 powder X-
ray diffractometer fitted with an automatic sample changer, a theta-theta goniometer, automatic beam
divergence slit, and a PSD Vantec-1 detector. The sample was prepared for analysis by filling a cavity
silicon wafer specimen mount. The specimen was rotated whilst being irradiated with copper K-alpha,
30 X-rays (wavelength = 1.5406 Angstroms) with the X-ray tube operated at 40kV/30mA. The analyses
were performed with the gqniomeier running in continuous mode set for a 0.6 second count ber 0.018°

step over a two theta range of 2° to 40°.
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2-Theta Intensity (%9 2-Theta Intensity (P) 2-Theta
Intensity (degrees) (degrees) (degrees) 4.0 100.0
wWQ@A2004/068610 19.6 64.2 7.2 42.5 14.4 60.8 20. 4 BEI/0B2087/3900
33.4 16.5 45.0 25.6 56.4 8.4 28.8 18.0 75.4 38.5 36.2
In the experinments conducted in order to accunul ate
the DSC data descri bed above, the sanples of Forns |
and 11l were heated from 257to 240C and the sanpl e of
Form 11 was heated from 25 to -200C at 20C per minute
The PoWdeg XaayReifrécion dattere for Rytinillswdsi cawnmiekdDSGG 4 Brubé)-AXS Ltd D4 powder X-

ray Jﬁrﬁ%&lﬂétgﬂ’ ﬁteﬂwwgnréblldﬂhtf?:asg§pl%ﬁemger]aGthQQ 1073 g%ﬂﬂmletbrd Sutomatic beam

eri
et B 3 AOOVHEF BB AR UPER e LABRES" g’ by mouniing on
low ekek@ouridesdicalyaiee speciien povwdeTheXspedimen whsfrftatad whishoejnatiasiated with
co,o,fepk aEﬂém laymsve%agxeemsm@%n@afon@) \ﬁthaﬁéabk&&wﬁ&gpér&tdd B8i0kVv/40mA.

dvanc Te m?&ﬁwe%{ha%% 8%““”[ %?f&%ﬁ%ﬁm%m %ugt}s%jodw sgnoraa 0.2 second

Theg TP AF ni oNe

counpr qmgsstﬁfr ‘PVﬁ'a? o dptayarasch? ORde” Fh%makSaobBﬂmel r\wefsc?émeid Gaginst a

silicop@sisiehdevtandgb.ect or. The sanple was nmounted in a 1.0mm
quartz capilla y..The sanple was. rotal ed. whil st bei ng
irradi ated with copper K-al phas X-rays (wavel

As wijl bg ée@e%%%*{yﬁfﬁﬁéfj'e eEan txlﬁéelg( ive gipnfnﬂfﬁ @f 18?)@"8Tséﬁa%tw'thm Tables 1,

3 and 6Ny 4@ylve Prenuahel of Belsrs\werheasperekanpiedieniatidn effags of crystals in the

X- ra;g%hm?mefﬂumf/ by rﬁﬁerlaﬂbe@]g(‘aﬁﬂﬁsle@ &Qh@deﬁ[&d of &@kaik R of the®ample. The

peakzpc%s%ox}fogxggg}sq_%?ﬁ 18 mnaﬂoﬁ(st %psagn\é ?e?gé\t ¥ t‘ng' 3}%?( 853%3?56 wﬁ’lf remain

substaglialfy #9 Jefiprs "UEP@F mi 3728 Sulieskylied pB'PEﬂ(‘@F a’mpﬁ’f"&‘e@?‘ measurements
usin@Bll@Ent Xravelangth ahilf lesuirad dit@ére shiftd 4cc@dinguotthe amg@aqwﬁmt(nx: 2d sin

0). %‘ggﬁhh% ?%e aneﬁwst %%Lr%teh hﬁ} @T:?q %p'aﬁml% ’wa@éﬂr‘gg@t érg alternative

1 diver 36& Vant ec- 1
repreypaatignt e FAES be‘i'eéfﬁéi‘ g CTY%}?"‘%N?%‘%F@’F 8y PrEsen 'PY?Q"“&
cavity silicon wafer speci nen nount. The speci nen was
In orB&‘tt@ta‘%QJrﬁMHﬁé Bt BRI §18e INMFAGHA BN dbot) RPSExilatal B3Ry of each

e
samri'g was ngﬁx%gc(k\g%\étr%a t‘ﬂ%g Q{O‘z jép%? %%}'a% réh%%ﬁog e\MSe'gEt én%?ent conditions
on a Béﬁk?foﬁ“??é'd AP BL HRE GOMSHRRESPsTRERINF Vide E?Sﬁ?f“r‘iﬁfcﬁj%sm“ Avance
DSX BoTlRiHs &MRf pectamBle6 Becemdies oentorigeed O t@lBagicargie apd @pureat 15.0

kHz. t'M'@ f&ﬁ@ﬁxﬁ‘m gé%! rﬁfw mizetl hediRenWE: 0B850 RGIse bands. The number of '

| B 7_.The er ray diffraction
Sca”sp‘?ﬁsa Zte&o 09 ?ﬁqf’me s'gnagt&”gﬁnraﬁ%d usi ng a. Bruker - AXS

Ltd D4 powder X— ray diffractoneter fitted with an

T The "BRIb@ERdE szangp verecdostierysing d pretoa-dedvedlad gegiccmgl espmmng (MAS)

experﬁ#ernp ”ﬁ’k'sﬁee@g A a%dfr@& ARNGRctl Ivibin oﬁ% ;ﬁmpﬁ@ Mok 8&codpling field of -

S B S o el e e . o

recyclainy wasmaét%ﬂﬁé 8¢o9Rds s oRatigition d iobantitaliue) spgetra. The spectra were .
referentdoadingaf dxtainkiRampie @p peliordecatcdt RS 50% alyrBe/(ONAVE InevagHr)) satting its

,eson%,&g\frﬁO_?é&%{_rons) with the X-ray tube operated at

The *3C solid state spectra were collected using a proton decoupled cross-polarization magic angle
spinning experiment (CPMAS). The Hariman-Hahn contact time was set to 2ms. The proton
decoupling field of approximately 85 kHz was applied and 8192 scans were coliected. The recycle
delay was adjusted to 3 seconds. The spectrum was referenced using an external standard of

crystalline adamantane, setting its upfield resonance to 29.5 ppm.

The FT-infra red specira described above were acquired using a ThermoNicolet Avatar FTIR
spectrometer equipped with a ‘Golden Gate™ single reflection ATR accessory (diamond top plate and
zinc selenide lenses) and DTGS KBr detector. The spectra were collected at 2 cm™ resolution with a
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The anal yses were perforned wth the goni oneter

running in continuous node set for a 0.2 second count
wW@ers0ef18 step over a two theta range of 2 toP@DIB200R003900

peaks obtained were aligned against a silicon

reference standard. 10 As will be appreciated by the

skilled person, the relative intensities of the

various peaks within Tables8l, 3 and 5 may vary due

to a nunber of factors such as for exanple orientation
co-aalifi@C bl 288 s@ny Hapb-Genzrl tiveizatidh may ubeshBecquse e PIrH sgecta were

reco?Jedtugnﬁg gﬁél@(ehé@ lionERNG s%ﬂx@lle X%Sgratféﬁ whdRqkea RMg AR FT-IR will cause

the éﬁlag%e g\H&pTlttesfok) Pyvs% Faé\p? 6 ? geeﬁ nﬁa léhr?lrg)% {sloﬁrl‘-% HQEE{ectrum

usinp K&Kk dipoginuioonidl sainple Pﬁeéﬁfﬁloﬁﬁ Dsms@'ﬂeanﬁqfwflfv RIST-IBethe s at lower
wavbrﬂlm-E@bér@&m:b intehs@hen Pose BN Aigiek ivhJef@intee ESmRmenthll errad, ardess otherwise
i r%xagﬁe t hat neasurenents 15 using a different
no fglen h will result in different shifts according
to the Bragg equation (n% = 2d sin 0). Such further
The F}XRE)arﬁat srecs ogented adbed bgre rokecefl uaing ex Mkaringhdicolet 860 FT-Raman

spe%M@ e &?ﬁpb&j Whe& 1@&‘;&\%{ N’c?{tﬁ.b\'i@ser AR HeASRliradeteRidf TAE sgebum for Form
l waﬁ Fcélgcé%f Usmlq\?g%ﬁﬁ%ﬁef PPYST aYt ftﬁ ganl{plgenwelth mﬁ{o'a%e% Egnstabi?cm resolution.

| n- or accunul ate t
The sbeetrem MRt yatiesdediqdheio AHHE lesegpendt Hgsamyle b ﬁ%“"&P'added
scarR@€H cm?2 BsGARP. Happvasnzel Pbditayorpeasied. Eatheamapld wanpiatedd a glass vial
F ion of Rama
and %%og%el[) theTaEQr r§&?§|8rtn rTﬁfg le@% grle gggérﬁéﬂta%%}an%tarll_ ﬁ(ﬁi@%&mgct n n
Sh'"p’%’iﬂﬁfén‘ii‘@é?'fqr d‘ﬂ'@?f 9“}?{"8396[‘°Wd'@sﬁ & Br uker - Bi ospi n
Avance DSX 500 MHz NMR spectroneter. The sanpl es were

The @K Eiameefdm@tof thb @ vermigh @ apbgbrepatdtichy SHRUooatsed Beddribddhelow. The skilled

perspp ¥ wa ur%%pstaﬁ@ yap 'tr%gpfg&ﬁﬁgn %Eéﬂluﬁa‘?%o&:ﬂ@rph@tﬁﬁ\@ dr iz88ompBfind can

I NNl ng
somgtmea %@éob{e@a%?naq tﬂatéﬁ]aga@ﬁﬁﬁt‘% re§f:t5>H anqn(gnsn%ﬁn ggmvﬁqes 6esult in an
unexpBetddt ipediet.sipl paiculst, dbe pepese rd ssedseine | BEpwpiiergsinger wajch the
expe@nﬁw@n‘it% cEHBGRIREE AaveB X eBisiad8liddme [bn il raglit( e Processes described below,

howwe Y tarﬁ g%?er}%lé beTgb?e %Perﬁ n{ ﬁlpéﬂﬁo ph CHY Hoquhé%%J}n @Ql? gtaﬂ)le at ambient

ecou
tempgRHO RIhR &My l0806 mwmg by sigy ﬁ'IYF‘é'bea""éhgh%‘&m% l:%‘i??@‘”&vésr‘ge more
kinewalyl Betwed prdeach ambBR MMABersivec endiits 1Fimation isc yrdograged by rapid

. A_crystgﬁéaﬁ% Y@ﬁw@@@ sb é’so%pﬁie&féﬂ@s SE&in@nﬁIW e adegiidS protuen wulfobvrously

mcre%gﬁ Sy cegs mltr\mleee Srp eﬁ?étﬁ)ﬁsnggggraﬁ&eo?Io%rﬁlb)oa’?tgﬁal Is p§rQ chﬁfygﬁ §¢Qﬂ by the

- — -use Qlgi. ﬁgm} gqu l!"ﬁ‘éh p_@t%%mytur%@ﬁagﬁﬁopf 1s due é%%%@m? e modmed

w--~~-»é\ﬂ | e-

35

asparidi@ rfadu@pm The 13C solid state spectra were coll ected
usi ng a proton decoupl ed cross-pol arization nagic
spinn”? —©X %ﬁ?ﬂt -(-GPMAS)~ ~The -Har t-ran- Hahn
MLl ‘ 2nms. The proton 35 decoupling
field of approximtely 85 kHz was applied and 8192

A m.ﬁs:@@scrymme ahd est 6dan IhgrepRaiyc/seiidatiyn vtasorphdisu(8%)esN-(N'-(2-
tert-by )Y{pg’enﬁlgciggrn)?ﬁlaraxﬂ%nﬁ? g% % ‘g?%nﬂ@gp%&%}@e@ox\iﬁénWO@nacnd (or any

I ne
otherj fpr&n ¢4 ﬁfei ErgoYeEsERLR E’@‘"‘t’% ofz'igeig aﬁﬁrﬁnd YRS gslus |pfﬂCF§ orc%a&mﬂally gives
pure e Cproducdescr i bed above were acquired using a
Ther noNi col et Avat ar FTIR 40 spectroneter equi pped

For ?’i‘]‘f“&'ﬁ'oﬁa)%) h\g fza%‘rge é%d‘ enyjio nc ygal i ﬁ%&'h? seé%) éqaﬁﬁ%%{%enoxy)

4-oxdfBntandist asisit (O 033%@338%@@?15 P Y I”@:BRCQSIP'P%QS&"@EH‘ R agnefigyptijrer bar. Acetic
acid (266 WHsl 2BedMvinstiginy @ 306 8 50680 IEwIREBTdctE2iI2/H00 BOf1Ag) was added.

. The resulting black suspension was stirred at ambient temperature for 10 minutes and filtered under

40

vacuum, the solid residue being washed twice with acetic acid (2 x 40ml). The combined filirate was
diluted with deionised water (155ml) to give a turbid solution which became clear on warming o about
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8 co-addition of 256 scans. Happ-CGenzel apodi zation

was used. Because the FTIR spe tca were recorded
waigimgesihgl e refl ecti on ATR, no sanpl e prepar BCT/BROGEE3900

required. Using ATR FT-IR will cause the relative

intensities of infrared bands to differ fromthose

seen in a transm ssi on FT-tlgl. spectrum using KBr disc

or nujol null sarrple prepardtions. Due to the nature

of ATR FT-IR bands at
26 A GHRUTEHPR FIJEENR TG HZP At R ST, i ] B Solaton
was ealloveed, tolnebless/lyab ebigitstempenadiire alvith \skirsing: 0iZing: 1# white Tystalline material
(m,XF}I;MQI%QFtra descri bed above were coll ected using

a ThernoN col et 960 FT- Raman spectroneter equi pped

vv| t h a 1064nm NdYAG I aser and Ger rranl um detector. The

o ludlk t fous . EEed88 ng 460MWV
Iaser povver at the sarrpl e vvlth 4112 co- added scans at

Pure%orﬁﬂ dy kgf CR LAk b Qurr ih ?nmg&rfé’rﬁbf a !IFer!cmol\ nle"@ﬁmm temperature

us|

o G5 S PR RRED SRR B ef“eﬁén%ﬂg hirrered o
and drjpd dé.g-at & Grauueeyen)sEhg foliBwichpracedyrearadiestrpiivaced in a
glass vial and exposed to the |laser radiation. The

Lnaihi%rree H}F \9/?511% R?Ongrc'an%alFﬁ& éhpr;ie%r‘f? EﬁYonﬂﬁe an{]l% ﬁ)} kh?&e &Kls The
sohdr@(gdé@j wagHgn filtpreg ﬁpd drieq iy a'l"’ﬁ@’“ff‘r%}'%’t tg|g‘v1a Pige, f;aﬁtﬁlgned?rmtlh &his material

can benisedad DseetBerb @eqer@naindathbyexpdrimepts desedwd deldescr i bed
bel ow. The skilled person will understand that the

l@éﬁgﬁa{?ggé @\P(ﬁlo& é tt)hp%gnsy%%xagxo bé( n'nélﬁ,g {no 5f(9 ﬁ 2 ttﬁtra{%uorﬁle?oxy)-tl
oxoperaipifeasid (-5p.cpprrHaelr JREP fprahb Foi Isyrisighhdis agetasiyfi (181 was
stirre@ lor 3WAREX edtneehferaadel 2P C)l The palidtphats| vas seﬁahﬁedphy@&&tm @ndfiried for

16 holfElRed BcluR§2AE IRERNRES 1%%Drewa}n?ha§ th@prg&c?% .@% yignt

I's conducted can have a i sive outcone on

result. The processes descri bed bel ow, hovvever, are
Pure demel @inlajso be bératstas by FThayifgor mixiule fddrpabanghl #H°¢ foea peripd of days
(e.g. idradbBRcy 838 i6 @l doier tsalobigd @bm ayi Sddtate, tARRPET MW bR 1AMkter, ethyl
aceiaﬁqace{om(rﬁga%r!dongog}o% g‘c%ﬁ& r(ﬁ?dﬂpé/ fogijn qWﬁ&\r XISth @é l te%g‘gé %V 'slurrying a

mixiueef dRIPe ! %Pevt 54t 'aﬁﬁﬁ"%‘ﬁ'i“e‘f‘@??}?élmﬁw F@Mﬁ!an? t s

— formation s encouraged by rapid ¢€rystallisation

Prepd 48RRI ;ﬁl%efém'sl% éiﬁlx{u?é)éf@orﬁgpéddnlg)smé%qh@g with. - the.
esiread. prO uc opvi ously | NCrease SUCCGSS | n

-t-hese--pr epaJr at- OﬂS -Pr epar-at t-on-of--f-orm t matert at-

A sy ESH SN -(Bte6 GutviRhet sy esninylemiso SO &5 G AboreRheppR)-4-
' oxopéﬁﬂﬁﬂn@b ,acié Q#ﬁgahgfpﬁoxawaml)xgﬂmﬁF@fn It Fsch @r igowEghedb e higture of isopropyl
) a!cohﬁ;pang%afe FXBB\%H?E"'?{BE;I%@QgTVﬁaS?pefoagﬁpﬁzre sﬁ'}rg %@Iﬁéa@éﬂ(%roms%? %to 60°C

ara
over B9 mlruvree ¢ ey paditiap | seiyEonf wasneld 2afRICITPr & AfIoger! p0apatesto allow
equiliBiimQb Y6 tedbHed SEdnip@fe @dsoiitdrHal atirréB8)thi8 pdill- THY sollfbn was cooled to

UOFO oxopent anoi ¢ aci
Crysiaﬁﬂ* ﬁ?’ﬂ\‘ 0 n%se@s ﬁ%ﬁm'& jory Lfseﬁwas Afgerurewiyro! E'E't’F't"y C&E‘fed"a‘w" The
slurryarad hmbtas°c ibhi periotl oCL BSurg) co@ad fmabs g tgd"Caver pparied bfor iours and

held at O% fora pe‘;iod of 12 hours. The slurry was vacuum filtered and the solid product was dried in a
vacuumn oven at 50°C for 60 hours. The product was isolated in a yield of 80% (32g). PXRD analysis of

‘ 25°C to9r L ‘%) Bc}/ !:fpgbernr}{mgs %‘%nwwc)eaelt @QJCPXAB] &J&rg&ggt & %olul"r)bn’vés ’sgeded with

both pre- and pbst-drying samples was consistent with Form Il

Preparation of pure form |l from form | using seeding
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35 For exanpl e,
(3S)-3-[N-(N -(2-tert-butyl phenyl)oxanyl)al ani nyl ]am n
WO280&6138' ,5' , 6" -tetrafl uorophenoxy) - 4- oxopePCHIBA0E7/003900
acid (15.033g) was charged into a flask equi pped with
a magnetic stirrer bar. Acetic acid (200nl) was
added, with stirring, to give a solution to which
activated carbon (1.5129) added. The resulting
bl ack suspension was stirred at ambient tenperature ,
A le o@%é}%ﬂH‘if@aﬁQ -RA! gutw;rleBﬁBﬁ%yﬁHH%%&t]aﬂn@xolsék@lauma AbhAucTSPhkRbxy)-4-

el n

oxopgotﬁzp ic asrcﬁ@2 (5,% r}\é\@’? garmr 5 ,ntarumdgrev% goprgﬁyl :m‘o%@ and (Nﬁter (300 mi, 93:7 by ‘
volurde) \garsi pseparegldrt eftask ¢quipBed Vithtags-pdpectepat qyfvswapeg,lm PRerating 4t 250 rpm.
The Wi EDaDRERIBOR S@I10 OFYC\6R: Bb Rthute. TR Guiltionklag BEIB &1BORDbba period

CT}: 900 { t
of aoda‘ngtﬁ? é}eago%qtu bnuTé%ge me?cged N}vas %\%gl, H%Qta({ompg{e cfisgtﬂul@ﬁ r(ljad :}ycurred
at thiendoitth &hes edlyiipi aMgs coiesi Qg|:15%§,\,@gprtaopqgngg|of 3P @wp%pest Qnce at 35°C, the

sup e?s%‘mrﬁéa sctmmo Qeakeboed Wt PF-5191,300 IFgim Ui VheNsked coftieittion used was
0 22%? \ébgﬁ w{w &?nngﬁgeecr éoﬁle}ptréﬂgﬂ :Y[&éj{e%d ggedfnrﬂfnggtf’enﬂgrﬁ w%;.)mcroﬁ.sed The

I1on O
slurpyals Held %S€??d€mp%9é*é€il 1 §5°Puere AeBRAA! 8 1oy h 8luist wasgrlefl fiRm 35°C
to 55(}, ek YipBrbdai 29 pdutdl EneGurd @hgTeld at387d fdrla peflodcut @8 baoird. Mhd slurry was
vacu rp f&tgre?] ang gperlﬁ %uvrace:xfum wg}m lat E&’Uto %9{%\’2?%@ 5) BF? 81 ésﬁ‘?@é‘%) PXRD

t cal
analy5§0tfh<é'mpfﬁ1 anpe?%dryﬁs Fampéﬂwaﬂfqné'a‘e'cfémeO'r"ﬁ a vacuum ‘
oven). The follow ng procedures are illustrative. 10 A

Prepd; tnc§1 f uré*o’r’t\r\?frcfnm{mm}regcmo}m oindiee | and Il was 4
rred 1 n acetoni e an eft for three days. The
- solid product was then filtered and dried in a

Pure\iGzmU urray 8¢ pigpares tgq dqpéolwmaemnxtgr,e)pﬂoamq lispa |l pghgpipimungmoynt of a polar
orgaﬂ@%&ﬂdnﬁhypmﬁl@nsdﬂ&)pjd@@jﬂolaEPAﬁ 1aeagtofwlre (TeiFf ecasta@ac) al #an elevated

iemp rg r«bi‘{/ %_W%éﬂggp&@cfgr%c 5!!09%% gﬁiaﬂ%noéﬁo Begit By rc\Solﬁsfj to a lower

- oxa

‘emPSTaB"E( Qyp‘??"y g abgut ﬁ@t?vﬁ?‘%{]%r %%%f rgag% 5)83' 8’8esﬁ’f aﬁgo g]eaa"e o
triflu@apldere XusHgly rdﬁrmddwma@nyolmt) wy 2] ﬁ‘#ﬁep in- orgiRg tndiq grygigflisation. The
followh®) SPéimen arGRb®dmid.ri | e (13ml) was stirred for 3 days

at roomtenperature (22C). The solid phase was

separated by filtration and drj 0 der
(ES)F RN o Be D SR BTG & e TSP PP
oxoppi@thisccacidi (30B&Rappretinatelp @0:PUFernf br Aronm L was dissalyethdn the minimum
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30

35

© The rﬁ?uﬁiuq 8lgr as_t

amo&?@ﬁﬁ@tcﬁg 2RWhch 4Ty 3t | |50‘@ Fnifboflitieh &a®iheh @bdiE tb 4am et dlskCardinute and

f-or -about -5-days) in a
stirre 8‘{/§°em'§]ﬂ°§$ 89% om et hyﬁﬂ%ggt ate, toluene, ethyl

acetate/water, ethyl acetate/acetonitrile and
(35)-B-OPV- (V- Balkflpf&hwom(niwwémmyﬂmrn'e&sw 516 -edafiucedpbenciy-4- J
oxop ta%%r% BboRs U&;Jp)’dxmﬂne%/ 400CIFfne 10 F&rRr N whs amdoed iAt0.3mI of

e SRS BB T L 58 A o
resullingghvey _wgs g:@[eﬁgo zg’gea(g pﬁg:/wngtp @p¢ ynr@p at 4°C overnlght to gwe pure Form | as

thep&:&ﬁ) 3-[N(N -(2-tert-buty)phenyl )oxarryl )al ani nyl ]am n
0-5-(2",3",5",6" -tetrafl uorophenoxy)-4- oxopentanoic

aci approxi matel y 90: ‘1l> E %g
55581 @he‘z) O R RS S B S 5 D b Db,
oxopdnddBic ndcid @B0rivg, bappresimately) 4aks Fprmepar Betm hhevas |disselyedyins0.3mi of
1e1rahp@r§fhr%q af ERA) ﬂ@l&r&t&u&@@\ 3191 Q¥E bR J31aR e SoliRthotdaste precipitation.
SOI’\? led Y\’at?*’c a? O(g C%mn%l% ang UWirrh ggd Q\gm?Jht r’é%we pure

Form | as the product.
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25

30

35

40

equilibriumto be reached. Conplete dissolution had
occurred at this point. The solution was cooled to
WQasoess1s a peri od of 30 m nutes and, once at PSIZIB26003900
supersaturated solution was seeded with crystals of
Form H. The seed concentration used was 0.4g or 1% ww
of initial feed concentration. The slurry was held at
25C for a period of 4 hoursygqcooled from25C to 0OC
over a period of 4 hours and 35 held at 0OC for a

3SF§ - mi(@i‘ené&yMHﬁ)axamW@anﬁwnw SRS ¥, 8GatkaMdrophérRkgd- and

oxo]a%ﬂ,tangﬁ aﬁg L@émg .Fﬁproxsmécf%)bg({ b%qfo np I aFo n¥ @%Q 'dqsgo\{\%g mﬁt 8n’§ g&ceﬂc acnd

at 806 HeRipne <WW?%@%€&W“ S?JYﬁ"hmpPP'é—e Pawmﬁ@%ﬂha repHitep sturry.
wasAERdoBRd WAISC R QIBSE/Binelaind\dtitrbd &atCwveinightRs gipawuad Foom | e the product.
pure formll fromform| using seeding 40 WO

2008/068615 PCT/IBZOO7/0039OO 0 Aslurry of

: FpHery ) oxanyl ) al ani'nyl Janin

0- 5- (2 3 5 , 6' -tetrafluorophenoxy) 4- oxopent anoi c

(ss%thﬂ - ?ﬁte@%ty}&@ﬂy@fbf MBidrinyljamind-50R;8t 316 etefludréghpioRp it
0X0 erng EIIC galg-( me? ?;i»prox e? 7’%125 Fgr%x I7 F%Xn ll)sy%% ldggalve\é@‘nsmetréyl ethyl ketone

(1 '@UFWq'WﬁéWséFefe%ﬁﬁ‘é na%&“ieﬁ ei"?P°29$€€F’?"‘ﬂ>HF’ 19pRYs, Eeylingp gt Toluene
(1oeaieshded @Mhi2 paint G&CBoibarer d36) ami avditiers!. arfdust giabludniedhOO pi) was
add@@%t%dﬂf@” @agp(;ctygl'élhr% rﬁ’a@é’rfa%rr&p@rtdm’é% FOrm Wl B idoRtedl | ow
equi riumto be ’'reached. It was ensured that
conpl ete di ssolution had occurred at this poi nt. The

Pregandtion plonvrefere Iteib tfint 0 35C over a period of 30

m nutes. Once at 35C, the supersaturated sol ution was

38) f ﬁg&d Z%I]i E'ui)P dﬁer%fi)%% mg%%% l/: %ano lé (2 Bh§ 6§§t%uorophenoxy)-4~

ratl

 cropBIRAOE R G TR B e &S m@s@*w %]W SEH rﬂ?fefﬁf“"'"g clear

solwirewas i@ diide wiHelueng| (3 mi)andakiowes Itqjevaw@eedamb'ent temperature for

two B@}ﬁpﬁf 1@k UfRud mAeriaBlfmddOThedpade sbidiohad toldcibdbir icuut¥@tration and air-
' d
o e 8BRS e o3 B gy BBl o
18 hours. The slurry was vacuumfiltered and dried in
In_a avatperum apeimeatt  5088)-8-0N-(V (@eter Buighanti)opgm Balaginyligeige-5-(2',3.5.6™

- tetraél&ﬁc@’iend: %-atdxo&ﬂ@hd{@ béid Qfoobr% hrdah ey was dispuhek - ifl 1y i gt 2-butanone

(mgﬁﬂ%y@eto"‘@%nﬁ? gol"l‘%laf e%% rWlanmg fcl%%mo,uh?n @sﬁ?{‘éd’lﬂo%rﬁeé}%gam diluted

 with Piese {48 Thefiglyliosenas et 2 2Iaracin PYAPRIG!e:Rt AT REN fepgrature for
6 adyo N al gediivel obdque maenie! finTeidmine ayebilka tmaterialawgsovagyum filtered at room

tem&'?zﬂﬂ@ k& aﬁﬁ?bx\ﬁ!@y :ﬁd MHbt@@lo' Weld 643 @ Bk orh G0 Nl anbth&?Aimilar experiment
geetl.g a%éggm iahwp@{é u% {%zogtdsg The solid

e tEERAPIRE TRl T g O R

prodogeg yaa hotivaeybrh Gifereder Buslberdriesin aisdine REpd¥chWas %Rﬂ/é’f (700°'mg)
tenperature (typically to about 4C, overnight). A

Prepa %Pgrp 9LAE 160 A8y R UMERE PG A8t S REB NGt Pcedith)

trriruorotolraene (usually referred to as an

anti-solvent) may be added in order to aid
(3S)aHy$Y db-lertEatyipmy!) oRbrey!) akohtlewinng-(&:8(8 £ teiatit e opieaoxy)-4-
oxop rlit!adbﬁzté'ci@tbbr\&% -ester (SOOg O 758 mol) was added to tetrahydrofuran (2.5 litres), with stirring,

t g) [730 bt r%{% ) BUt R Qrmg!er) v?as%n h%%g U tﬁgﬁ!‘eads ace
ot 2GiC Pefgiumeon cgroo (10t pieb it P e By e e 3 °
abovaonedhq@té@mﬁg pounapmrmumur@h ypstOAﬂm feus rhauTs, the Eaielst |W|a7 removed by
filtratl¥A ShrSligh & Bk Bk clitB® R thBTild: TEH® was washed with tetrahydrofuran (2 x 1 litre). The
fitrate was concentrated by evaporation at 30°C under vacuum until a volume of 2 litres remained and
n-heptane was then added, with stirring, over a period of an hour. A seed of form Il (4.32g) was added,

and stirring continued for 3 hours at 20°C. Further n-heptane (2.35 litres) was then added and the
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25 amount of isopropyl alcohol (4m) at 50C. This

solution was then cooled to 4C at 0.5C/ m nute and
watisnesd1at 4C overni ght to give pure Form | aBCT/IB2007/003900

product. (3S)-3-[N-(N -(2-tert-Butyl phenyl)oxam

yl)al ani nyl ] am

ino-5-(2',3,5,6"-tetrafl ups ophenoxy) - 4- oxopent anoic

acid (200ng, approximately 40:60 Form|l : FormlIl) was

suspenaerp !NXSGQINE@ at%%r ‘thogﬁ'g dﬁh@%ﬁs@@%@ﬁ PRAVIETY c&ied@@—@?c over six hours,

st 44 BPBEFBeTEru T TS St SR IPR GoRIL Ty R B e @
1 lirb Pard Gvét-dried biidenmianwimeat 4070 fcs i 6 houesdo give @ fowelt (SB%M t O
gi ve pure Forn1| as the product.

As mqﬁ:)teSisa(b% rzpeguesrférpqui hg‘}g{}ﬁg&é @W E{)eal %%m%ala]nﬁmammo-s-
@, 3os<;sptemmwgpr@nca<a)rﬂdoxemtan@ agip b beneierasd B te0 sregiiqyand -general
procgélremdlaic)lbé&aﬁ p&ld Spdiivetich Wo-Dodivteed fThe tadigoarttydsyodidortampregared by
the %?H{e showI'\ n|1 %8{ ?nt 04 H&OE r\{ei'uraﬁ)?'ﬂtﬂe %§|f|@g|%§é.\jiué§ e‘?'rﬂ)lored in isolating the

0 caus resu

proctu Rl (PRGN MecPseats t9ey SRerk e g forms o this

“invetlohr red at 4C overnight to give pure Form| as the

product. WD 2008/ 068615 PCT/|1B2007/003900 11
(3S)-3-[N-(N -(2-tert-B utyl phenyl)oxanyl)al ani nyl ] am
ino-5-(2',3,5,6"-tetrafl uorophenoxy)-4- oxopentanoic
acid (200nmg, approximately 40:60 Forml : Formll) was
di ssolved in 0.8nl of acetic acid at 50C. n-Heptane
(3.5mM) was added as an anti-sol vent to cause
precipitation. The resulting slurry was then cool ed
to 4C at 0.5C/ mnute and stirred at 4C overnight to
give pure Form| as the product. 5 Preparation of
pure formlll froma mxture of fornms | and 11
(3S)-3-[N-(N -(2-tert-Butyl phenyl)oxanyl)al ani nyl ] am
ino-5-(2',3,5 ,6"-tetrafl uorophenoxy)-4- oxopentanoi c
acid (41 ng, approximately 75:25 Form | : Form 11) was
di ssolved in nethyl ethyl ketone 10, (1 m). The
solution was filtered and allowed to evaporate slowy
for 19 days, resulting in a gel. Toluene (10pl) was
added at this point. After another 3 days, an

addi tional anount of toluene (100 pl) was added.
After a further 4 days, a crystalline materia
corresponding to Form1Ill was isolated. Preparation of
pure formlll fromforml 15

(3S)-3-[N-(N -(2-terl-Butyl phenyl)oxanyl)al ani nyl ] am n
0o-5-(2',3,5,6"'-tetrafl uorophenoxy)-4- oxopent anoi c
acid (50 nmg, Form 1) was dissolved in nethyl ethyl
ketone (1 m). The resulting clear solution was
filtered, diluted with toluene (3 m) and allowed to
evaporate at anbient tenperature for two days until
an opaque material fornmed. The opaque solid was
collected by vacuumfiltration and air 20 dried under
reduced pressure for approximately 10 mnutes to yield
47.5 mg of Forml1ll as the product. |n another

experi nment,

(3S)-3-[N-(N -(2-tert-Butyl phenyl)oxanyl)al ani nyl ] am n
0-5-(2',3,5,6"-
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15

tetrafl uor ophenoxy) - 4- oxopent anoi c- acid (700 m g, e.
Form1) was dissolved in 14 m of 2-butanone (nethyl
werdoglocdees one) with sonicalion. The resulti ng BCEE2007/003900
solution was filtered into a beaker and diluted 25
with toluene (42 m). The solution was m xed wel |l and
al l owed to evaporate at anbggnt tenperature for 6
days until a gel-like opaque“nmaterial forned. The
gel -like material was vac C%Liltered at room
tenperature for approxi ma O mnutes to_yield 633
ng of FormlIll. In another simlar experlneﬁt t he
- but anone/ t ol uene sol ution .was. C8L.Poyed ta evaporate
mt grperature for 6 days. -
t vaicuu fllkfg d or further dried . . The
%709 rrg.) N o OfF pure

forntIIHby hydeogenatlon of? beazyl

edi &y
?F 4}{0 (2 tent But yl phenyl ) oxariM)) al ani nyl ) am
|no - (2", "-tetrpfl uorophenoxy)-4- oxopentanoic

aci d benzyl ester (500g| Couph® nol ) was added to
tetrahydrofuran (2.5 liyres),” with stirging, 35 at

20C. Pal | adi um on carbon (109@cﬁﬁb§ was| t hen added and
hydr ogef plied t t he fead sp ve the

~d
[iquiyd undgj penlsqu re inch (p5|ﬂ After four
hour s re N ion t hrough
a bed ol and thg filjfer Qake shed with
| et rahys 2 xCHgltre)C)The filRrate was
condgnt ﬁﬂé& by evaporati ¢i) at 30C under vacuum unti |
a volung’af 2 litres repmined and n-heptane was then

added, with stirring, oyebemofeetiomd of .an hour. A seed
of formlIl (4.32g) was ydded, 40 and stgrring
conti nued for 3 hours at 20C:CEp ther n}heptane (2.35
litres)~was then added and thé Po08L868615

‘ [/ 003P00 1412 sperfsi on was ed at 20C -
ars. Hhe Nus | wa hen pted to -5C
stirfred gt tHls t@nper.ture:for about
er egy The prgsluct was mashed with
x 1 litré) and oven-dried under vacuum
at—4 r*ﬁlr“iﬁ‘hours to(bive pure formll -(389g). 5 As
|nd|cated above, the anorphous form of
(39)-3- [N-(N -(2 tert

I S@Dﬂﬂ}ﬁl bifefRpiepeisafitinge. 5ﬁpwq ;jr%}ﬁgft %grgup, such as benzyl. Other. examples of
suitdb® prilecthy ,giupd @bty &t lfeuod op Reviectyy) Cloupx apergaain Gyethesis by Theorora

Gre%\%rhngebe@t R @‘Qrd bzﬁém&h%w@smrf Wiey 2 REERdompBIiraCR S&MBIa (1) is
escrib

therefarﬁ.quamfctﬁ% g?%r toboéO\E re e%gat @p%mg\o' A)rggl/a 8&693%? Jd?ngltlons selected
appiSpiatsiEactortied o e cReiep Rr1sEling svfeups'b eEqrﬂfrsenfﬂ» § L iR g, 3 soluion of
the @Jﬁmoor)bea fbrmulagml iAtal diBatid solvepr @dthCas teBahydreisitzh) miayi bé treated with a

hydrggge%gt télgsn (sgzh a%&%lla?mroqmg%ﬁafa‘% @%ér?\%eoqtg ?g thmotsﬂ%re of hydrogen gas.

A CHODBIGEETER LT BOVEPA SCRISOEPIe 31 S eyl pggd ap amine of
formula (IV). The amine (V) may optionally be used in the form of a sait such as the hydrochloride. Any .
suitable peptide coupling agents may be used. in a preferred process, a solution of amine (1V) and acid
(i) in a suitable solvent (such as tetrahydrofuran) is treated with a chloroformate (such as

" isobutylchloroformate) and a base (such as N-rnethyimorphotine).

A compound of formula (lll) can be prepared by the route shown in Scheme 2 below, wherein R* is a

C,-Cs alkyl group, preferably methyt or ethyl.



10

15

20

25

OH/ J. HN-~CO2H+ HZNO F 0 CH3 0 F H3C CH3 H3
(rti) (1v) Coupling CO2PF O HO If I NNNJiro, F
wWoR204806861H8 0 F H3C CH CH3 (I11) 3 Deprotecti onPCTZOR26D7003900
,YHN- Nfl, OF HHOINSOF H3CCH3 ---CH3 _
(I) In Schene_1, P' represents a suitable carboxyl
protecting group, such _as_ b?eﬁr; yl . O her exarrpl es of 5
suitabl e protecting groups y be found in 'Protective
Groups in Organic Synthesis' by Theorora G eene and
Peter Wits (third edition, 1999, John WIley and Sons).
A conpound of formula (I13cheme2t herefore deprotected
in order to provide the conpound of formula (1), using
conditions sglected appropriately according to the

chaice of pr teﬁtkng oup P'. For instance, Af P s
b, ol Yt i o o e rrpound of for @ IR in

abI e s et oRhye+efdran
tecdNfhith a 10 hydr gerfht i n catal yst (such a
& of O
¢

gl um on car bog_%?{j xpo;ﬂed to an atnpse 8

9, Hn gas. ogmuﬁ of formula (I1) Faycle ® (Vi)
prepar ed by coupling an ‘aci d of formula (11)) wth and
rﬁV‘ Mne of formula (). The amine (I\/)/zaag «COCH,
optional Iy be used in the formof a salt uchg§thﬁx)

h chl (HI de. Any. suitable peptigde cgupling agents
used. Hn a preferred pro a §ol UHI ong
a N &PH  (4+H—n a sy e {t9Lach
as etrHahy of yran) is treated withh aHchl rof }[‘mate
Hé |§5'butyl chl or of orpet@yarnd a base {such
s Oﬂlaneci hy{'tor phol i ne) . CH, V)

The compound of formula (1) may be prepared by treating a combound of formula (V) with a suitable
base in order to hydrolyse the ester functionality. In a preferred procedure, a solution of the compound
of formula (V) in a suitable solvent (preferably tetrahydrofuran) is treated with an alkali metal hydroxide

(preferably lithium hydroxide).

The compound of formula (V) may be prepared by coupling an acid of formula (V1) with an amine of
formula. (IX). The amine of formula (IX) may optionally be used as a salt, particularly as the
hydrochloride salt.AAny suitable peptide coupling agent may be used. In a preferred procedure, a
solution of acid (V1) and amine (IX) in a suitable solvent (preferably dimethylformamide) is treated with
a carbodiimide coupling agent in the presence of a base such as N-methyimorpholine.

The compound of formula (Vi) may be prepared by treating a compound of formula (V) with a base in
order to hydrolyse the ester functionality. In a preferred procedure, a solution of the compound of
formula (VI) in a suitable solvent (preferably toluene) is treated with an alkali metal hydroxide

(preferably sodium hydroxide).

A compound of formula (VH) may be prepared by treating an amine of formula (Vill) with a compound
of formula (X) in the presence of an amine base. In a preferred procedure, a solution of compounds
(V1) and (X) in a suitable solvent (preferably toluene) are treated with triethylamine.

A compound of formula (IV) (see Scheme 1) may be prepared by the route shown in Scheme 3 below,
wherein P! is as defined above and P? is a suitable amine protecting group (preferably a tert
butyloxycarbonyl group, BOC). Examples of suitable amine protecting groups may be found in



210,

16

20

25

A compound of fornula (111) can be prepared by the

route shown in Schenme 2 below, wherein R is a Cl1-C6
wa@bdoglossgndup, preferably nmethyl or ethyl. WD PCT/IB2007/003900

2008/ 068615 PCT/ 1 B2007/ 003900 14 Scheme 2 0 c' (OR

(X) O( 0 1l1---- pRX OH N2 HN H3C CH3 H3C C CH O
H3C CH3 CH3 (V1) CHg H3 3 111) (M1) HNCOCH
CND (IX) .,,.,CORCH3 O NvCO2H NH O CH3 0 CH3 H3C CH3

ey G DR B e 0.

Wildyand@brs)-(V) with a suitable base in order to
hydrol yse the ester functionality. In a preferred
procedure, a solution of the cenpound of formula (V)
in a suitable solvent (pr ly tetrahydrofuran) is
treated withcegPhal kali netal hydroxi de (pr bly
[ithium hydfoxide). 10 The conpound of for
be prepared by coupling—anm—acird of fornmulal (VI) with
an anmgagy d@ynula _ (1X). The am pe
may optional I'y"®e used as a salt, particularliy as the
hydr ochl oEi @)e salt. Any suitable peptide coufling
agent may)ﬂ used. In a preferred proceduregy)
solution of acid (VI) and amne (IX) in a suitable
solvent (preferably dinethylformam de) is tr¢ated with
15 a carbodiimde coupling agent in the pres¢nce of a
base such as N nethyl norphol i ne. The conpound of

formula. (V) may Pe prepared by treati n(sl a pon‘pod:d of
f or mul PlE_w th a base in order to Pdi?o he
ester functiona | n=epreferred pfocedure, 7

sol utijon of_ the pound of  formula (V1) in aly_

sy erably tol p&aN

2 y
an “al kal al

hydr oxi o@)m conpound of forrmula (VII)
prepared by treating an amne of fornmula (VIIl1) with a

The %QFHP(RIHSI gf formula (IV) may be prepared by deprotecting a compound of formula (Xl), using
conditions selected appropriately according to the choice of protecting group F?. For instance, if P’ is
tert-butyloxycarbonyl then a solution of the compound of formula (X) in a suitable solvent (preferably

_ ethyl acetate) is treated with an acid (preferably hydrochloric acid). Care must be taken.in the choice of

protecting groups P* and P? so that the conditions necessary to remove protecting group P# do not also

remove protecting group P’.

A compound of formuia (XI) may be prepared by displacing the bromide group in a compound of
formula (X1t) with the phenclate anion derived by deprotonation of 2,3,5,6-tetrafluorophenol. Preterably
an alkali metal salt of the phenol is used, most preferably the potassium salt. Suitable deprotonating
agents are therefore sodium or potassium hydride. In a preferred procedure, a solution of the
compound of formula (XIl) in a suitable solvent (preferably acetone) is treated with the deprotonated

phenol in the presence of a nucleophilic catalyst (preferably sodium iodide).

A compound of formula (XIl) may be prepared by diazomethane mediated homologation of an acid of
formula (X1lf). In a typical procedure, a solution of the compound of formula (XH1} in a suitable solvent
(prefesably tetrahydrofuran) is treated successively with (a) a chloroformate (preferably
isobutyichloroformate) and a base (preferably N-methylmorpholine), (b) diazomethane and (<)

hydrogen bromide.



10

45

20

of formula (X) in the presence of an amne base. In a

preferred procedure, a solution of conpounds (VIII)
war@s0d8615 n a suitabl e solvent (preferably tolPenE220er@®3900

treated with triethylam ne. 25 A conpound of fornula

(1V) (see Schene 1) may be prepared by the route shown

in Scheme 3 below, wherein Pl is as defined above and

P2 is a suitable am ne proteééting group (preferably a

tert- butyl oxycarbonyl group, BOC). Exanples of
Corspbuhd@Dlgdamitieeiopy @i mbieages) wixsp reparptidnehas owh de idescied, “such as

com%gglﬁ UPRAd { Vﬁﬂ—/ (IIX?%Q)OJG %ﬁ%ﬂa ommercialy k6 'aH@or%@b@ﬁrepared by

rora n Pet er

fOUNnBtPé"CE‘M‘fSr"H'&éH}etSFWpe'i‘@ég"’m%'h?le"ew ”8@ dee?ﬁd Sons) .

Schene 3 C02P' CO2P" P2HN f~, CO2H P2HN Br O (XI11)
Ac:‘n?ﬂo'u}d ofh_'orﬁula @(?I?Ray zﬁso@@%@pﬁed‘%e@nﬁai?&hﬁ%uﬁh & forbu (1V)

Xl') F The conpound of formula (1V) may be

:Bonpound of fornula (X)),
ed appropriately according to
grQup P2. For instance, if Pl

prepared by deprotectin
using conditions sele
the choice of protecti

is tert-butyl oxygdyRon ey sol ution of the
compound of formula (XI) 4n a abl e sol vent
(preferably 10 ._ ethyl et ate JQQEated with an
acid (preferably hydrochloric aci d) re must, be

taken in the choice of 'gﬁectlng groups P1 and P2 so
that the conditions neceSsafy to renove protecting
group P2, do not also renobve protecting group W A

whefeh éﬁ@qﬂ Qfe ds UefPdb Bodv&! With Wett@%ulﬂ(oﬁfﬁﬁroﬁﬁe l@()‘CHQL@Qb MGhdesence
of a\masteﬁanp ﬁ@sEﬂygﬁ @8%{'308 gﬁf%’ﬁce %ﬁ’é?']“ % gbtg)f:clir 8en?%?&énﬁ§ Fr(h?ﬁgum ?rom ide).

2;3,5,6-tetrafl uorophenol: Preferably an alkali netal
A c&@obn&rﬁf idringla pherglalisb Se vaeehientp@tpapidad e padpyy ptokhaure by sequentially

tmaﬁﬁa%%&é&ﬂh%ﬁb&mmsu'tab'e deprotonating agents are

re sodi um or potassiumhydride. In a preferred
procedure, a solution of the conpound of fornula
(XI'l) in a suitable sol vy (preferably acetone) is
treated with the deprotonatedqggyjenol in the presence
of a nucl eophilic catal¥5st refetably sodiumiodide).
20 A conpound of formula (XKlI) may be' prepared by
di azonet hane nedi at ed honol Bgat.i on of an acid of

(XV)

- BF @R acid- salt thereof “(panticularlythe hydrochloridesait)y firstly with oxalyl-chioride (CICOCOC!) and

secondly with 2-tert-butylaniline.

A compound of formula (X1} may alternatively be prepared by the route shown in Scheme 4 below. P!
and P? are protecting groups as defined above. In a preferred embodiment, P is benzyl and P? is tert-

butyloxycarbonyl.



formula (XIIl). In a typical procedure, a solution of
the conpound of formula (XII1) in a suitable sol vent
W@ proseseabl y | et rahydrofuran) is treated succeBCT/IB0§7/003900
with (a) a chloroformate (preferably
i sobutyl chl orof ormate) and a base (preferably
N- et hyl nor phol i ne), (b) diazonethane and (C) 25
hydr ogen broni de. WD 2008/ 068615 PCT/ | B2007/ 003900 16
Compounds used in the foregoi ng procedures whose
preparati on has not be de d, such as conpounds
of formula (MI1), (IX), (X) and (XIl1) are
comerci ally avail abl @ and/ or can be prepared by
routi ne procedures wht B he skilled person's comon
general know edge. 5 A conpound of fornula (XI1) may
al so be prepared by tregat] onpound of fornul a:
CO2P" P2HN O / NO2 ?)tl"\'/) V\F‘Z? n P1L and P2 are as
defi ned above, with tri ne(s(g_\,sl sul phoni um oxi de
((CH3)3S=0) in the present of abase and subsequent
addi tion of a source of brom de ¢gecHy. hydrogen brom de
or lithiumbromde). 10 Ajconp d qf fFormJIa(V) may
al so be conveniently prepa ed%h & pot procedure
by sequentially treating C QRYD formula: | VH2
/OCH3 --O (XV) 15 '-or ag. ;
acid"salt-ther eggig rticularlyythe--hydrochl oridesalt
)-firstly-with ox

secondly with 2-tert- nicl i A conpound of
formula (XlI') may ICy |ared by the
route shown in Schene 4 pel ow P2 are
protecting groups as def®@ned abp In a preferred
enbodi ment, P1l isX¥hzyl and P27 Refert- 20

but yl oxycar bonyl . WO 2008/ (68615 CT/ | B2007/ 003900 17
Schene 4 P102C P2HN CO2H F

P?HN

o X F

- ~§~—A~compound-of formula-(X1)-may-thus be-prepared-by-selective hydrolysis-and-decarboxylation of a

10

15

compound of formula (XV!). Care must be taken 1o ensure that the methyl ester moiety of compound
(XVI) is more reactive and therefore more easily hydrolysed than the protected carbonyl group ~COzP’,
especially where the latter group is also an ester. A typical hydrolysing agent is sodium hydroxide.

A compound of formula (XVI) may be prepared by activating a compound of formula (XHI) and treating
the activated species with a doubly deprotonated form of a compound of formula (XVIil). Nucleophilic
addition occurs followed by decarboxylation. Activation may be achieved by treating a compound of

formula (X1I1) with an amide coupling agent such as a carbodiimide.

A compound of formula (XVH) may be prepared by treating a-chloro-dimethylamalonate with a
deprotonated form of 2,3,5,6-tetrafluorobenzene and selectively hydrolysing one of the methyl ester

groups in the product.
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(XI1r)y ~2CHy F HR2C OF (XVIl) F F P02C C02CH3 F
P2ZHNO / F (Xvl) Ol FF F CQO2P FP2ZHNO\ F O
WO X108/06861%5- - A- - conpound- - of -formul a-(Xi) - - mayPCTUB2007/003900
be- prepar ed, by--sel ecti ve. hydro) ysi s--and- -decar boxyl a
tion of a conpound of fornula (XVl). Care nust be
taken to ensure that the neygyl ester noiety of
compound (XVI) is nore reactive and therefore nore
easily hydrolysed than the protected carbonyl
gr oup- - P especi-ally where the latter grou 2
A cameeyng /f @%'&(XI)A“%YW&O@SWW‘&? 8Y V&N %ﬁ’g@’ht" §c§e ‘861 rﬁ"d P are
profeyiiy otoupe . as1 Gefifedc eimmauinda gfetdied rembadifidau] F' fsayenay and P? is tert-
butfx &gmoﬁg by activating a conpound of fornula (XII1)
and treating the activated species with a doubly
deprotonated formof a conpound of formula (XVIil).
Nucl eophilic addition océ&thegesfol | owed by
decar boxyl ati on. Act|\16t¢,on may be achi eved by
treating a conpound of mula (XI11) with an am de
coupling agent such as a cqrbodiimde. 15 A conpound
of fornula (XVI1) mayphenpr gf by treating
a- chl oro-di met hyl anal onate wittf a deprotonated form
of 2,3,5,6-tetrafl uorobeng@me and sel ectively
hydr ol ysi ng one of the nethyl ester groups in the
product. WO 2008/ 068615 PCY/| B20g%##0©Q3900 18 A
compound of formula (XI) y*(@l Obe pr gpar ed by the
route shown in Schene 5. P1 and protecting
groups as defined above. | ‘ﬁ?"ef d enbodi nent, P
i s benayl and, P2 |s t ent utyI oxycaeronyI 5 Schenme 5

P'0,C CO,CH,
co CH,

(Xviit) F

A compound of formula (XI) may thus be prepared by the selective double hydrolysis and
decarboxylation of a compound of formula (XVIll). Care must be taken to ensure that the methyl ester
moieties of compound (XVIil) are more reactive and therefore more easily hydrolysed than the
protected carbonyl group —CO.P', especially where the latter group is also an ester. A typical

hydrolysing agent is sedium hydroxide.

A compound of formula (XVHI) may be prepared by activating a compound of formula (XI1) and treating
the activated species with a deprotonated form of a compound of formula (XIX). Activation may be



10

16

20

P'02C P2ZHN CO2H (XI'l11) C02GH3 F H3C02C LO / F (XIX)
FF P02C CRCH3 2 C2CH3 PHN O OF (XV111) F_ F F
WG2008/06829 F P2HN fI, OF 0 (XI) F A conpounpCDiB2007/003900
formula (XI') may thus be prepared by the selective
doubl e hydrolysis and 10 decarboxyl ation of a

conpound of formula (XVIII) 9Care must be taken to
ensure that the nmethyl est e;] noi eti es of corrpound

reac refore a
cereet b yeRiro an e opissTeE Rl U Bl PaRRE Bighsuen oo <
carlegiiieidé-al | y where t he Iatter group is also an ester. A
typi cal hydrol ysing agent i s sodi um hydroxide. 15 A

A com{) unléng fgimﬁao{) lrﬁﬁ‘ le#nl m 6{@% (?Wrggimg%ylamaiongte with a

3'

and treati
deptq%r@a@éfq"va&%w%ﬁ %‘i“%‘QbWGt“ﬁ a deprotonated formof a
compound of forrmula (XIX). Activation nay be WO

A c%ﬁ(x@gggﬂw@a ?@%dy%’s@@g Q%’f&p@ acﬂv%“r@%o%)ﬁ&ﬂud QV!OMU%QR"!S‘Q«herem

cQo am de co

P S0f bt A EAeEI00 £70UB Bt S8V AT RO ARI o o1 B BT azycaroons
resp(emlvxg/) arayirepngphie pelivatell pgcies witlt 2 Aepbly deprotonated form of a compound of
formnchl or o- di net hyl amal onate with a 5 deprotonated form

of 2,3,5,6-tetrafl uorobenzene. A conpound of fornula

(XI') may al so be prepared by activating a conpound of

formula (XII1) {wherein Pi-4 are protecting

groups, as defined above, preferaly benzyl and

t ent - but yl oxycar bonyl F F

F F
(XX)

Activation may be achieved by treating a compound of formula (XIll) with an amide coupling agent such

as a carbodiimide.

A compound of formula (XX) may be prepared by treating an acetic acid derivative with a leaving group
at the 2-position {e:g: 2-chloroacetic acid)-with a deprotonated form-of 2,3;5,6-1etraflucrophenol.

A compound of formula (XI) may also be prepared as shown in Scheme 6. P! and P? are protecting‘
groups as defined above. In a preferred embodiment, P’ is benzyl and P* is fert-butyloxycarbonyl.
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respectively) and treating this activated species wth
a doubly deprotonated formof a conpound, of 10

wo eoosiobss15 O CO2H F/ F F F (XX) Activati onPCEIB20€7/003900
achi eved by treating a conpound of formula (X(11) wth
an am de coupling agent such 15 as a carbodiimde. A
conpound of formula (XX) na% be prepared by treating
an acetic acid derivative Ph a | eavi ng group at the
2-position (e:g.-2-chlorogcetic acid)-with a
depr ot onat ed fornnf-2,3;5§%598§rafluorophenol. 20 A
conpound of formula (XI) nmay al so be prepared as shown
in Schene 6. P1 and P2 are proQﬁégyng groups as
defi ned above. In a preferred diment, Pl is benzyl
and P2 is tert-butyl oxycarbonyl. WO 2008/ 068615
PCT/ 1 B2007/ 003900 20 Schgne CO2P"  P2HN f". CO2H
(XI11) Co2P1 P2HN CI OP 1) EOLD2P F P2ZHN F 0
(XI) F 5 A conmpound of fornubq"‘XI) may be prepared by
di spl acing the chloro group In a conmpound of formula
(XXI') with the phenol ate ani on derived by
deprotonation of 2,3,5,6-tetrafl uorophenol. Preferably
an alkali netal salt of the phenol is used, nost
preferably the potassiumsalt. Suitable deprotonating
agents are therefore sodi um oy potassium hydride. In a
preferred procedure, a solution of the conpound of
formula (XXI) in a suitable 1mD¥€nt (preferably
acetone) is treated with thg deprotonated 10 pheno
in the presence of a nucleophilic catalyst (preferably
sodium i odide). A co ja (XXI') nmay be
prepared by activating a conp@und of fornula (XI11I)
and treating the activated sPeci®¥%Dwith a doubly
deprotonated form of 2-chloroacetic acid. Activation
may be

P?HN

o (XI) F

A compound of formula (XI) may be prepared by displacing the chloro group in a compound of formula
(XXI) with the phenolate anion derived by deprotonation of 2,3,5,6-tetrafluorophencl. Preferably an
alkali metal salt of the phenol is used, most preferably the potassium salt. Suitable deprotonating
agents are therefore sodium or potassium hydride. In a preferred procedure, a solution of the
compound of formula (XXI) in a suitable solvent (preferably acetone) is treated with the deprotonated

phenol in the presence of a nucleophilic catalyst (preferably sodium iodide).

A compound of formula (XX1) may be prepared by activating a compound of formula (XIH) and treating
the activated species with a doubly deprotonated form of 2-chloroacetic acid. Activation may be
achieved by conversion 1o an ester or by treatment with an amide coupling agent such as a
carbodiimide. In a preferred procedure, a solution of sodium chloroacetate in a suitable solvent (such
as tetrahydrofuran) is ireated with zinc chloride and diisopropylaminomagnesium chioride and then

added to a solution of the methy! ester of a compound of formula xXm.
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achi eved by conversion to an ester or by treatnent
Wi th an am de coupling agent such as a 15

w@ a00806k613ri de. I n a preferred procedure, a sol BCT/BROET003900
sodi um chl oroacetate in a suitable solvent (such as
tetrahydrofuran) is treated with zinc chloride and
di i sopropyl am nonmagnesi um chl ori de and then added to
a solution of the nethyl esfir of a compound of
formula (XI11). WO 2008/ 068615 PCT/|B2007/ 003900 21 A
drug substance nust be suitable for forrmulation in a

A dag saigeante mostbh esierie e bonwtitiorgin tagotage farm cleqse accordipg fothgyintendea

rout@%ma@rhﬁsfrﬁkh Ofje m-EEJtepo & ki QP tha%ﬁao%htf&dl fenulation is a tablet or capsule,
sucgagasr[agg gom Igéggl gasiva rymn%convemeéfg a%w%ns%eﬁ%l the OdraltS F!Jr%rmulanon as a

el conve
tabletchicaisylee? B9 oalanaq hepdae woefmg@scqp&ra"f’ @?fﬁm?%?tbleo%vgé@%?m*‘y can
leatﬁtot @fbﬂ)l&ﬁs Qih pRRSHhEandaa drangshei ist-apaencg lob mlatkriddesan change during

prociesstré; %(%J %me%p@@éjof ‘&%{Epér%%keb Lﬁake 9 IESHSIG 996r@lb\’& %a%@nst\cs (i.e.
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abobeo%aélg §§c%)lent Bﬁo&%ue% Flh% ua%g t’f'uleé SZJ@ | ssoFﬁ)tré:t gnnﬁ’ltt {s and capsules.

For dlagianticgarys4ifPl8- bi oavai | ability on exposure to the
gastric environnment. The crystalline forns of

Hyg‘o@ézplcgy \t(lé\é' sdbesbPiod fBrms 1 and 1 using d namlc vapour sorption (DVS). The samples

h
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which 39 8l intégil pint 6Nhe& galippreaNtThe re3titiedre ¥Batkd bélne imMatiepsd and 7 and
gat 30C with a nitrogen gas flow of
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(RH) using 15% RE B 2o 5
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60 0.072 0.055 75 0.110 0.105 90 0.208 0.208 WO

2008/ 068615 PCT/1B2007/ 003900 22 Table 7 - Water
waoropsssms dat a for Form 11 %RH Wat er Sor pt i onPCEAB2007003900

w) Sorption Desorption 15 0.007 0.009 30 0.014 0.015

45 0.020 0.021 60 0.029 0.031 75 0.042 0.044 90

0.057 0.057 The present igyention includes all

pharmaceutical Iy acceptabl e’i sotopical ly-I|abelled

vari ants of the y é R rdAh@vi.ded by the
present inventi ML |d§o]g%%a?{:§§ y-Tabel | ed
variant, one or nore atons are replaced by an _atom aqr
< RAL 0N Maving THE Sane at onWaten Borpidn (%l van  at omi ¢
mass or mass Ny e TITe Be&yiption NBSS _ OF
mass _nunber whi € ' i
75 1sotopes incl udp i sot opB89%f hydrogen, such®®s 2H and
35 SH—Tarbon, such as "C, 008C and 14C, 10 m-8t%gen,
s—3N-anre—5SN—oxygsgT—such s 150, ¢ an
45 and sul phur, su¢h as 355 Certain

60 i sotopically-Iabelled ceﬂfﬁ)unds, such_as t?]‘8%1e

g T TICOTpor at 1 Ng a radi oaco04® i sotopp, are usBMul in
drug—andf-or—stbjtratetggsoe dr st burion sbsml es.” Thg

9  adi oactive isotopes tritium—|i—e3H—anrd-carbon ;4

i.e. 14C, are partl cularly useful for this purP
The MleSamt @ivettioriinclugéessa) wfa"rm'encﬁuraafqp@ﬁleamgopfcglgd@be %vanants of the
cryst%@'?c?rmgf prgﬁ’oteﬁcbgr itRNpresarbRidntiahl ir0an wbibicdnelavdlied varsot opreer more

atomf ﬁrgrr%f)ba@ & | gy an a?om orn}on{s hgvnngztme a'rm-yat&‘rt é Anfbef %ﬁttaﬂ'aﬂzmw mass of mass

if i as o srsesu tIwng:h g |gate nature

numbreeditdsent | fémé’teaaéﬁnl"f?@s of BRssEXRAY e PISRPRESE" 'R YVi vo
half-1ife or reduced dosage requirenents, and hence ”

Suﬂa%@)@o{%ﬁes"nﬁ&ﬁo@ﬂ&%ﬁeé & hS@BRNCIUCE bBITH ém!(?EIScarlﬂﬁ such as "'C, °C and "C;

el OSI rOEls 1 as
R e

Em ssi on Topogr aphy ( PET) studi es for exam ning
cena%qpéédcﬁﬂﬁiatﬁeﬁéﬁfﬂrr@burﬂe cupaacjosel isotpofstingd [agiopgive jsplgpe, are useful
in d"‘]? anQ/orusrL]Jgsﬁra Es@%usﬂﬁ:@t%%ﬁﬂe@%h@ RANEdVd B8R ades triiotni el and carbon-

ose I :
19, L Gt PAETS ATRI B P oPSar el S o Afmoreton ano rescy

mearislobdenatier. abel ed reagent previously enployed.

Substitution with heaviér isolopes such as deuterium, ie. 2H, may afford certain therapeutic

advantages resulting from greater metabolic stability, for example, increased in vivo half-life or reduced

dosage requirements, and hence may be preferred in some circumstances.

éub;titﬁtion with positron emitting isotopes, such as ''C, "°F, 50 and N, can be useful in Positron
Emission Topography (PET) studies for examining substrale receptor occupancy.

Isotopically-labeled compounds can be prepared by conventional technigues known to those skilled in

the art using an appropriate isotopically-labeled reagent in place of the non-labeled reagent previously

employed.

(35)-3-[N-(N-(2- tert-Butylphenyl)oxamyl)alaninyllamino-5- -(2,3',5',6"-1etrafluorophenoxy)-4-

oxopentanoic acid is an irreversible pan-caspase inhibitor which inhibits cellular apoptosis, as
described in WO-A-00/01666, and the crystalline forms of the compound provided by the present
invention are therefore potentially useful in the treatment of a range of conditions including infectious
diseases (e.g. meningitis, salpingitis), septic shock, respiratory diseases, inflammatory conditions (e.g.
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(3S)-3-[N-(N -(2-tert-Butyl phenyl)oxanyl)al ani nyl ] am n

0-5-(2',3,5,6"'-tetrafl uorophenoxy) - 4- oxopent anoi c
w@eiod/06818n i rreversi bl e pan-caspase i nhi bi t or P@HiE2007/003900

inhibits cellular apoptosis, as 30 described in

WO- A- 00/ 01666, and the crystalline forms of the

conpound provi ded by the prgsent invention are

therefore potentially useful in the treatnent of a
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for their preparation maybe found, for exanple, in

Rem nat on' s Pharmaceuti cal Sciences, 19th Edition 30
w@ dMaskedsubl i shi ng Conpany, 1.995). The conmpounBCT/IB2001®3900

i nvention may be administered orally. Oal

adm ni stration may involve swallow ng, so that the

conpound enters the gastroi pgestinal tract, or buccal

or sublingual admnistration may be enpl oyed by which
Lquicg %rrﬁ@fmﬁél Eﬁlu@é’llﬁ&tﬁ)&sbﬁ@ sabmdlssmpseam dlixlrrs%CHulcb/ tdrhlatiohd) enay_be

mout.h. For [ [ 0 . .

ermeled AF P o el o0 R el or B o carer for exampl, vater,
ethanglp Pelyaihviens Si/eAl e¥opyierm 8oh M viselripse: O 4tuiable ¢y gpdygne or more
emulifyifRD wlleiss and/@ zesigeding( byealsutijuid) fdrmgjatiods friay |adsd)be prapassd by the
recc]%h&iloﬁ o%%i@%@ia&ﬁfe,tf}o%ét:%u gel s, solid solution, -

lI1posone, tilnms, ovules, sprays 40 and liquid
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a disintegrant. Exanples of disintegrants include _
BindseGireuassgeae@ty usgll jecioipart echesivrdfugfities 41 B dsbighiarmyjption. Suitable binders
inciuB@ InlidbPARRIInE bIGIosNgERIITD Q¥YERE toblyéthyadk | dilcals Batural and synthetic gums,
polwgngﬁgir\ggﬁ}%é}?#r?%se(;ﬁlmiﬁ%g :’]sggﬂhng)% oQ?P(:}:b\é/fl %éﬁl{]‘%geex’nd hydroxypropyl mefhylcellulose.
Tablelp gyepaip/ &N Ivratscel gt ’ag%g,ve (P 8YRbY PPy ST Pl anhydrous
and 1hy tiedoygo i ylitat @bttnabes secrosst serhithl; misroeryetkiie) ogiiuinsel stargiyapH dibasic

' calcigPharpitiddiyalal nate. CGenerally, the disintegrant will

conprise from1l weight %to 25 weight % preferably
from5 weight %to 20 weight % of the dosage, 2(? f?r
Tablgth eRyr AsoqprIORAE GOHRISE AP AR 2859 (FHYY £° gsﬂ%iw suliate and .
polysatbaleigb, 8 glidania stclzk elicdhaiionidé artd tein. WIS dreshtesupaeeckstive agents may

comﬂr@f}rb}g B8.2MehCh by S gt o 16ebhib AReylidHe) Ry ddmphdédRmSe.2 weight %
pol yet %{eene gl ycol, natural and synthetic gumns, :

to 1 wrig hiohF 59t ol i done; - pregel ati ni sed
starch, - hydroxypropyl cellul ose and hydroxypr opyl
Tablé@élgbyéeﬁ@rbllylébm&ﬁ Jubricants such as magnesium stearate, calcium stearate, zinc stearate,

sodium stearyl fumarate, and mixtures of magnesium stearate with sodium lauryl suiphate. Lubricants
generally comprise from 0.25 weight % to 10 weight %, preferably from 0.5 weight % to 3 weight % of

the 1ablet.

Other possible 1ablet ingredients include anti-oxidants, colouring agents, flavouring agents,

preservatives and taste-masking agents.
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25 Tabl ets may al so contain diluents, such as |actose
(nonohydrate, spray-dried nonohydrate, anhydrous and

wo b@slosdee) , mannitol, xylitol, dextrose, sucr OBEJ/1B2007/003900
sorbitol, mcrocrystalline cellulose, starch and
di basi ¢ cal ci um phosphate di hydrate. Tablets may al so
optionally conprise surfacesactive agents, such as

sodiun1|aury| sul fate and pol ysorbate 80, and
&p!@gﬂa lgis g’olﬁ?a‘tz% 20 a;oéhils\elg@ng' 04 AR Delgh! o to RO weight % binder,

G 9%
rorebagh) WSS ARSGER MOTbF AT 2P Rt e Igaisht %
disiedvaTt, ade frbm abauf0.25 weighitfhto dputt1® waighhgd ldhicando of t he

tabl et. Tablets al so gener ally contain lubricants such

Tabsoeg gg? nlggyl éjegn%oﬁégg{e d;réctug%‘ &) rg@ %&n@p%{:t?o%% foﬁh nglets Teblet blends or
portivag e blendn BAveipatienpe Webdg¥ "ufh m%{tﬂfv\uiagegi lﬁﬂh{:@gealed or extruded

befdrtl R4kt Phe GRNRMANIdIY @yporhsise fonom Go@Slayees griwt oy be) coated or
unce/g &@Rgve‘}{%gggés@%@gl y from0.5 weight %to 3 weight .

her possible tablet ingredients
i ncl ude anti - oxi dants, colourlng aoents flavourln

Theapamdiaion oﬂ&bptseseltsuaﬁqdve aymbceulies! dIORL B2 a6 eh 59 ohyp by H.

- LierDRG{ £68 6 enRer kB 00 ) R3O V6K, 1250)Exenpl ary tablets

contain up to about 80% drug, from about 10 melght %

to about 90 wei ght % bi nder from 0 wei ght
Thea.’@gmpurgg ohilg lgywt?c%rrtﬁwa[g‘% k¢ Ofa?yragf?f“éfﬁb%t %e%m é’ﬁ? st¥m bﬁe oral film

or AldAtor LBlerin@iygind. S¥oh aliile iityegpham bliable wettef-paible:h water-grejizple thin film
dos%?é gg& wiHd rﬁaﬁéQEBsdIMss\SﬁhQMmB&édﬂmbf VeGama typichlly Tamprisks the compound

[E3S€ r Il iliser or -
o B RASEYY B G B YT A S Sy SRRy o Mtoher, o s
em@$ifien| @ NdeoskvEyotYngetaTal Weér olsat ySpme °8’P§/°“e“‘6r°’ fomiiion may
perfdRh o@hi@Ashaduagion.nel t congeal ed, or extruded before
tabletting. The final formul ati on may conprise one or

Thegglré}e-\fol gga%g%g Spaga%ed sgei Qa rgnq n%{ural %@[ﬁ/ga%%t%qi?es' tpr&@?ﬁé or symhenc

hydeticsitolds swstis ypicdherespatie meurwre Oi%%%geweﬁgm r‘rsmm?%l%' yon & the range 3010

BOW@|ﬂ%J by 'h. Lieberman and L. Lachman (Marcel
ker, New York, 1980) The conpounds of the

ok ST Bh A e A F ph % re

}

_enhasaers, Prskrvaives, [splivirg st ‘gpt@mqg?ntg iﬂopngbqag@n\ﬁaf%?olvggtﬁ l%'f pding oils),

em@fenié’aﬁlﬁfn'g%%hé atilieantidy dyedis, lsomackbisdosage-nfeskimg agenteh nay
e.rapi dly dissolving or-nmucoadhesi ve and typlcally

F;In;:qoxgpmrcéciﬁ%;@etn\gtehptgg &pﬁgﬁgndarggypﬁfg& ;Lrgp\a/t@a%@gqy evﬁ?oratwe drying of thin agueous

ﬁ%m@eWcﬁﬂbeel@legﬂaMlSGP@GrOLpa)egtTg@, mqyé;gﬂom in a.drying oven or funnel,

typn%ﬁﬁe ol coa@er‘ﬂ%y%&?b'ﬁ tr¥eAReirg Wt Rgu@gengingand a sol vent.
0 conponents "of the formulation may perforn1n0re

t han one function. 20 The filmformn
Solg ddrmgleits for el miqﬁraqnonwyﬁdermgﬁdd%gg ns-‘)%i{aéel ?{gﬂor PQ F ed release
el ¥ shRdined, puydl coaiddpgsteantt preprénypedialekbse. present i n

the range 0.01 to 99 weight % nore typically in the

Sunragllg gn%dlg’e% ntelgase ?o?mulauo(h]s for t(e purposes of the invention are described in US Patent No.

6,106,864, Details of other suitable release technologies such as high energy dispersions and osmotic
and coated particles are to be found in Pharmaceutical Technology On-line, 25(2), 1-14, by Verma et al

(2001). The use of chewing gum to achieve controlled release is described in WO-A-00/35298.

The compounds of the invention may also be administered directly into the blood stream, into muscle,
or into an internal organ. Such parenteral administration may be via the intravenous, intraarterial,
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-OQther -possible-.ilmingredients__]nclude_
anti:oxidants, :c_olou.ring _agents, flavourings and

WO b@soess15 25 preservatives, salivary stinul atiPgr/IB2007/003900
agents, cooling agents, co-solvents (including oils),
ermol | i ents, bul king agents, anti-foam ng agents,
surfactants and taste-masking agents. Filns in
accordance with the inventigg are typically prepared
by evaporative drying of thin aqueous

lntrgﬁern{gﬁeﬁ 0ﬂrﬁﬁjecglminﬁave@ncuﬁgeht?’a*&leﬂ'm biﬁﬁé&leﬂﬂil SktRRREI, intramuscular or

g
SurCHRMGES ot EyBPESE s ToRied RGP pRIeR g o
midkane edie)-injecjdrsn geedie-reaiiaeiers erdintagion iEhnipygs{ or nul ations for
oral adm nistration may be fornmul ated to be i mredi ate

Pargrg rtaf{omq%gllorfms aerg a’g%llgggﬁa &Huﬂé/rﬁqm Lﬁ?aé/adoﬂlgq ex Jan?’seg:ch as salits,

r anme
caryarales &R D SgEnieds BACEH LS 9d ' PIEHES) i ‘?’ﬁ@me applications, they
map Ué pesesuitadly olnaulstad\ae rat stoife rmneqeesTsdluiedoi a5 (WBediorita be used in
conk\um "clan@wﬂ]rggungﬁéveh%ts@dhlé stefie, @l Bgdn-1RewkigRl € rel ease

nol ogi es such as high energy dispersions and

osnotic and coated particles. are to be found in
ThePhrapanatioe at pa@a;erar@mp@giyd@qteplp ﬁ@dltlg@( E])’ exap_p!gtlby lwhlhsatlon, may-
reaMo@BceSmpidhed (AR signdard PRartis@ s tedhelgiasgrel knoviroto drokeé ehilled in the
artcontrolled rel ease i s described in WO A-00/ 35298. 40

‘The conpounds of the invention may al so be
adm nistered directly into the blood stream into
Fornuttidne, for parentereloadministraticar may berejamiates e Hpepigymediater gjd/or modified

rele@gém&lf%ﬁrraéés@%cmaéé fRyd, Audtdiedi flidedy &AOLIRY, targeted and programmed .
[l'ﬁu?srcto J’%ds ?MQ lr%/grqgé 8-,§§ g%f%rrp ug](-éol é%%gy Qgr%%gﬁ or %@(otropic liquid

'daﬁﬁra er ecal, intraventricula
for paReIBIARR ?ﬁ%l 'mp'?mdrd&g?f@mgwg ofifiedigipatieh fné compdund of the invention
Exaniples amsschufoarulations istide iuarreded stews eed p&ylidtianti¢-ecolyenfipleed (PGLA)
micld2pneh@r enteral adm ni stration include needle

(1 ncluding mcroneedle) injectors, needle free

i njectors and i nfusion techni ques. Par ent
Thef qomRiings PIgRRINYEPEON Mpp Pleabq @F%ﬁ&%&%‘gp'%v/ Wt‘ﬁ‘eo?%‘? %mua‘ﬁa ﬁﬁyde'ma"y
or Gamt@mBlyeTgi@l emhgaton for asis satposgincludadblshrdiregelss lotiong, solutions,

_cre %eﬂg @Qﬁﬂ.p%w&e% Bk Hgs fi6H08, fimb Gk phfehddl RéfersiRpkhints, sponges,

ﬁbr? P?ﬂf?%ets éaag 51 croe {smns Fn gs%rsn'es mlg Xlso B@XS '89 nglecaﬁws I&WdX alcohol,

non- a eo §° SOl
wetels il Ghniop ASEORIGBAVHS peafaﬁwneweaﬁ RelRYiEhe, ByeL e propyiene
glycee Resdietion bhenads siagbé Ineorp@yted g eer; far egampdd, dr Phatrd. Sdhe88 (10), 955-
058P F—'ﬁ@ﬁlraﬁé WBafFOMEﬁ%Qf abthérolﬁgﬂhls%ﬁ 'ldéﬁ& é&ﬂ“ﬁ’r@eﬁraﬁnﬁﬁddd@ delivery by

I oNns

e e, BRHE N PG eSS0 P AR E PR R o e (o

Powdedgdetit (RingestNeEmiéctiimown to t hose skilled in the art.
Fornul ati ons for parenteral adm nistration may be

For?\@Fttons al %838 ng'fah HILF&H %a? @J‘qér lta 61 f bg mm%éiate and/or modified

ease | ncl u sust a
relegﬁﬂl\g@dted CR%ET BFIPEES de{aéerdg é'l’sé%negnﬂu'?ﬁdo@?"gﬁqfﬁdta oelep é”ﬁ% grogrammed

releddeUs conpounds of the invention may be fornulated as a
solid, sem-solid or thixotropic liquid for

The%ggpcmna of?léql xgvggtgo% 61%‘:? lﬁgrge a nglr%s ﬁrag pr? taﬁé@?’dﬁ g)léﬁ??l%iﬁ?’ typically in the
formEol arvpl ey defieiberciene.gs mmlmriedpsexmelﬁ Uil dyyoiegd Wieipdese, or as a mixed
compbriht §an&l@dfoP@*aM{p¢U mixa€ Witk peaaghalipiod, isograad phogph@lid¥choline) from a dry
powgér mhalSeP or as a§ aerosg::l spray from a pressurised container, pump, spray, atomiser (preferably
an atomiser using electrohydrodynamics to produce a fine mist), or nebuliser, with or without the use of
a suitable propellant, such as 1,1,1,2-tetrafluoroethane or 1,1,1 ,2,3,3,3-heptafluoropropane. For

intranasal use, the powder may comprise a bioadhesive agent, for example, chitosan or cyclodextrin.
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The conpounds of the invention may al so be

adm nistered topically to the skin or nucosa, i.e.
walevosmbioys or transdernally. Typical fornul atiPEEIB2007/003900

thi s purposei ncl ude gels, hydrogels, |otions,

sol uti ons,
sreeanscai ra=Q ats, dusting- ders - dt e- ssi n. gsns,
films, skiatches wafrsl inpl<nt sponges, fibres,

bandages and m croenul sions. Li posomss may al so be

used. Typical carriers include al cohol, 25 wate s
Th&br@&fuﬁkedmohtamdu o chp[Fet ataplizgt efrREbufer 9@1%%!ugﬁnmuspensm 0
cor%lnc}ﬁﬁ@ b fle inPRliorEdohpliaErotéxuepk, etiatbl,Ruapys ethanol glaysuitrble.alternative

netration an ers e 18R@) ad Svent and an

o S8 AP S 6o o e
opidpalganteciads Beshes sq@@@&\oie@f Risic aﬁ’% 90 °8P‘af‘ @a|
adm ni stration include delivery by elect ropocati on,

Pnore{g gsteolP Q %Eyg)%\k'oserr or &E&Hé?&hmﬁu&u the GORORIROE Bidrshised to a size suitable

forFqﬂmg/_?yelel@aiq{;fn gYpdﬁa@’c?sfbfmli icK ns) rn?? ?8§ Ee Qachtfved gany appropriate
coth@huiirgphaiadd, aghiasissitat gt mding, rﬁa’}f’ l}?é JGF Stling) sypsigriticg! ud processing to

AlBs, RlgFpressurdmbierRation ot payenkbrdi fied rel ease
forhmﬁ%yges ?ﬂe@aéed sust ai ned, pul sed, controlled,
targeted and programmed rel ease.

Cabtuiesi(medsn for exemeleniron) selptipar rgarmyﬁiog¥llgély&el?ul nﬁlg{é%d%d %gnndges for
us®¥h ArniRediator @Bufflattgtpmayajelfyrmwhteﬂ rh&econfa@rmpqyefdehmar%} tl'ﬁompund of the
mv& IOI\ l}esrust&lle%@der ASsedutH astidticRe of siichexaapéridymariee aodifier such as

Heﬁ’@‘?e é&aéﬁfﬁ & %%gesgm sq?ahzge hosq%]e&%g ég%pé}&%}&%sp&r hitkd orm ofbtthle
mthmgptpapqetqub[yﬁm Ia'qqéptr‘ef %ﬁa%e Wlﬁ'emgﬁﬂkﬁ%rdef FNs$ ucPse maltose sorbitol
xylfél, f@&b%&lcrcﬁpéwmﬂmlm a pressurised container, punp,

spray, atom ser (preferably an atom ser using

A glégl?(jé ;&B%g rchﬂ)ﬁgx%‘%%?rf&\?ﬁs% OI!‘PO%{ aq?rﬁnseer d%lng ?gréfn}o%c%/nan%s tlo produce a ftme

migihepebitantromuety 2099 P! he £opRUEY Piélpq \[]Yfptdpéttpﬁéﬁréu%fm and the actuation

vol%ml mby <ar rdm Iphe po@d. laugs @poi;mpﬁajﬁ mEOFOMPisE & mgyamd ¢fdlee invention,
&d. WRer@Giod bolveh@Iwhich may be used

Py V\g‘egtﬁn@%@%ﬁ bt gn@s o Lihdhe gl 2008/ 068615

ey P FB%BW@’G%W“EV%%“ SN SEE cont ai ner, punp,

spray, atom zer or, nebuli ser contains a solution or
sﬁM&drBQ a6dnts) B&ch 2ang@trisnehdobvdnteethoinaresmerigners, such as saccharin or

: sa ?21 SS?IUITI a?){ i adgmoge 1hDARAY of bR iRthed @r indéledintranasal

ernative agent for dispersing,
admmFSUEilom sing or extending rel ease of the active, a
propel l ant (s) as solvent and an 5 optional
Fo?‘rMﬁJn tf@ﬂBhale%Mﬁana’%Sl a%iﬁrﬂﬂ;hrbﬁuﬂ nigyibe ieableted ol e immadiatd ao/or modified
relgqu ﬁé’ g‘%%,a&%,'g%u ?c{:]retegseuxﬁaudeg dBafdtly s RRWMEE puREd, controlled,

rug product Is mcronised
tammecaargupzosragme@éﬂﬁaée for delivery by inhal ation

(typically less than 5 microns). This may be achi eved

Qé ALY, cff l%%o%%rl n%ta?ers %%d@b&& 1R do¥BEGH is Beteimirad bs;meaaﬂ of a valve
I'n ul

n
ki el AT e Py PR REFT DEPAE b o s e o
md¥ esslyr @ dvortbders teaupleant e d8pr ay dr yi ng. Capsul es '
(made, for exanple, fromgelatin or

Thg)égrggqﬁég ?E«X gnr\rlgrghgﬁ n’\%e;é L0k re P?«%c\aﬂ &réglﬁﬂ\g i We%rhdﬁ»e&xample of

or 1 nsu
a bappositbrsit eebsary ¥ offiteden CQCCEOWF igyiay ragitiopg| o U(?B%%r& nb s€ but various

anbBives MMy®BLEAIBs apprBptiateabl € powder base such as | act ose
or starch and a perfornmance nodifier such as
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15 I -1l eucine, mannitol or magnesi um stearate. The

| act ose may be anhydrous or in the form of the
womslyssiat e, preferably the latter. O her suiPEbIB2007/003900

exci pi ents include dextran, glucose, naltose,

sorbitol, xylitol, fructose, sucrose and trehal ose. A

suitable solution fornulati @g for use in an atom ser

usi ng el ectrohydrodynanics to produce a fine 20 m st

Forﬁﬂ){aﬁ@ﬁmto@'r&té Na@mall d3Bhinls@atidf) Ry @k 1brh@laa NP 6 ndmediaté lasd/or modified
V;IQ dxioed r%g?se ﬂ’\c g%g e[?ayédaggtahgg ﬁ%ﬁ%&" %r{trgﬁéd fé&Je{éH%nW%grammed

rele"’g? ormul ati on may
fd@ﬁﬁprlse a conpound of the invention, propylene
gl ycol, sterile water, ethanol and sodi um chl ori de.

Thé‘lcgrﬁﬁc@ﬂ&é Mﬁhéﬂ\lre\‘%tn%y%b ®b aHfﬁMnst‘@%d léﬁ@cdy to' tH§E &8, typically in the

ncl ude
f°'g‘| ‘g}c%‘f °§§ 'ggflole Soﬁg| Sgsqepszw\o lHtéon ré éSﬁ{(])glC su s us eé s%er?? F}ahpe Other
formpldtidne vasiiabiet Feoloculgrr anshneiisal eaﬁi@r@tra@acspplm Qjipenias biedegiadable (e.g.
ab&ﬁ'@a@@%! £hofiqRe] ddiiger)RNd fR,bicaefigblt Qe.§. RMSBe) implabts ataieds) Senses and

palgl) 8J{a1e Sr \{ég\é%eﬁgrtéﬁg%d g&c%rllg %gasén%s dr q&%lﬁﬁgﬁ/ IA fyrid ﬁ?tﬁh as crossed-linked

|n|ranasm
poRRHin | Sfiat FONRES e EMIRDF acBth (5 BEVPiodPUDE: for sxample,
hydaoxgpropyimaidickiviose, 180roxyethgeatidoseserngethil oelluinsangs| @ hetﬁa@mysacchande
M-?Q" fféreg(aﬁglleeaéeﬁu 'glﬂﬁ' HQF%e dRbvRfld 1BstHeriwaRla pRigersaRle, such as

be'gg'g%muc?f ch? r?de Su%\dgrmulf?a nd rng¥ Bl dpa e bﬁﬁ,ktgafoﬁés,sl n the

S and aer os € dosage
unit is detern1ned by neans of a valve which delivers
Fonuiagbrer fed oaummeandl. adiiirgstratioeradyl bel &rh ylatekh se berdrymbdiate and/or modified

rezé}gé'}wea.%%@&e it ReSbdMgte sgé?ér?edo buised38orTBIEE, 1R, ahd pao'grammed
ded doses throughout the day. The compounds of th

relg8i%ent i on may be adnini stered rectally or vaginally,
in the form for exanple, of a suppository, pessary
Thé EonGdeRER . of GRGA@ntleH trie§ be ic6mBinddr aithi 2 i;culrb&l maxqﬁme}:blbmrwy, such as a

cycmggﬁnn cguat sx)ﬁgtgié 9H§anv@|1ﬁe?erop§1t 4 9§e % polymer in order to

08/ 0686
merSP A BT RO 1Y% AP PAGR e %?%d?‘v 3%%&%%{33%@ ey of the

afofegrentiphert eedies of f9ministrationli at e and/ or nodified rel ease.
Modi fied rel ease includes del ayed, sustained, pul sed,

—Bm%gg‘%e[d d?&nﬁe@{]sgﬂ L 84,804, DIQQ. t@@gEgnerar l?bs@ﬁ‘ﬁ Rr most. -'d_gfage forms and

e |1 npventl on

acrHGERT oD Sl 8N 6P BEFRCVE B BB PAFS Y BRASS] o i gfemaive to
direglr gpplenétion with dreotiie dtk ealogrxtiviTagy ke ussdlagtanogyxiigry additive, ie. as a

‘canile$ Qﬁ!@éﬁui %r sdlhﬂﬂ@éﬂj MSEtQQmmSﬁI;EﬁsieH for Fritké PRposed Selalpha-, peta- ana gamma-
cycggerzﬁrms S?x | on w anJ lmgé b0 1o A6 4h Ao nsﬂnﬁ‘r‘fe"ﬁﬂwakﬁ 94/0p518, and WO-A-

i ntments, egr ada
gﬁﬁﬁﬁ%rbable gel sponges, collagen) and
non- bi odegradabl e (e.g. silicone) inplants, wafers,

For a@rﬂnﬁ@tﬁah@r‘ﬂ@ huH@ﬁ Latiet, EﬂerthrdaWﬁéUs@ Hil tﬁé c&db‘éﬁm XheSMIGJiboﬁﬁnH typically

be 18 ﬁ'%fs@'é% q&nrpg[géo tfd%ggq%ﬁggﬁreg?nd%\g of. caurs the 'Hy?e r|>f agwmrstrahon The
totahdedly dnsemercsubliestidia the erallrpuig il ﬂ)@l(:@)m kyn@}he ramgp 149 a%qng. The total daily

dosEWE] BX NI bATRY i dledds el brasejvidey dosex yed hyy, aethé phyeisien’Odiscretion, .
fail tmi?sti eyo!‘ thg %JCH lra%gs gWen ﬂe:@:ﬁt eropol ysacchari de

Far the avoidance of doubt, references herein to “treatment” include references to curative, palliative

and prophylactic treatment.

A pan-caspase inhibitor (particularly (3S5)-3-[N-(N'-(2-tert-butylphenyl)oxamyl)alaninyllamino-5-
(2°,3,5',6'-tetrafluorophenoxy)-4-oxopentanoic acid, most particularly one of the crystalline forms of the
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pol yner, for exanple, gelan gum may be incorporated

together with a preservative, such as benzal koni um
wa@hdosssses Such fornul ati ons may al so be del i vE€EIB20§7/003900

i ont ophoresis. 15 Fornul ati ons for ocul ar/ aural

adm nistration may be fornulated to be inmediate

and/or nodified release. Modedled rel ease includes

del ayed, sustained, pulsed, controlled, targeted, and

pr&%ﬁkgﬁ@mﬁﬁﬂmaf & Ras8. coﬂqﬁﬁbdﬁlﬂlﬁﬁw ﬁhaﬂf\acb!b@camfluﬁﬁﬁ doBipound, or with_
twg 8>éwore &Qer pEﬁmQCOWP 'C%]lé )%(‘fﬁ?g &%ognd%‘gm%rly%; lgla q{eatﬁ@_ﬁt' Jf Yiver fibrosis.

For gaarerig: %’F“ an ol JRstTPRY| RE rREIMiTSIERS) I YRReRUTY, r?@q‘t‘r‘ﬁ‘l‘ibh@‘r separately in
comBin&tlod @iith b or imaferageres ®ektadbirdn:t y, di ssol ution rate,
t ast e- maski ng, bioavailability and/or stability for
use in any of the afaorenentioned nodes of
atlmaﬁlagff"l"%ha%\ﬁsu“h pOILAEon EAYEEE' Y - i n- con:  pi exes- |
- Or a@GH-5 apdgenist;
al-en r@UIm%eﬁsﬂlsQ%uch%%fforﬁfn -y-useful -for nost- dosage

forms and dm ni stration routes, Both i g m
0 SRR RS AT BORRMR kerenious/ Vi fieiriep o Misodipxyenolic acid;
a¢ t enipigidweend agent didhes tcconpiipl @iett, fiwptenprtcholeshearneig, t he
cyclaf?%émeamye .h@mds&,eh ASaidMhstafibiXi | ary addi tive,

. -carrier, diluent, or solubiliser, Mst
cbm?t?ﬁ‘la?’”ﬁ’sed for these pur poses are al pha-, oeia- ano
gemamiolagigallapeiexich k@) angTNFgpengiody or mntrMAﬁ@W lgetibbaygiand
D WD AL U & HALFRLG @n: A 30 For
admnistration to human patients, the total daily dose
of the conpound of the invention wll pically be in

and, wbene @ngjerr@leQtie pig/Repettisally @WGW@?'%ﬁltﬁﬁﬁeﬁ?é?‘?@he@?‘ ‘
course, on the node of adm nistration. The total

lna?%béhyasq(?ﬁa? dQs%rabl? %%ﬁlﬁsteﬂl @on‘im%n&rd'il.lacn(/@wnﬁ)oWJs |t s wnhln the scope of

‘hed-”é"s?é“‘d‘ﬁ’ﬁxt% ‘hSH’H‘P ﬁ @?’8 Ip%agm% §utgal§owﬁ?sggr&so gtl']eagt ong of whngh co%tams the
cordpound] @t th¢oig eestionn thayreppnveriently he qampiaed: inathe dora Sicp &it jsyitpble for co-
admiskaAbh ofe @@esitehs.t he typi cal ranges given herein,
For t he avoi dance of doubt, references herein to
"treatnment" include references to curative,

. Suging kBroPRYACadT & PPEathERE, Al oA st °8@§%5§§'é£ BB, o whin -

corfighartve @ulpauridyf the invention, and means for separately retaining said compositions, such as

an cé§§9.e: 3d;{|d8u (bMue (R ﬁineéd tolp B ¥t PRE SR bR YR BYdh)aaitas the YAnjifbister pack ‘

f enoxy) - 4- oxopent anoi ¢
“Segé?'éf’e gk gm% b?eésu% P&%‘ﬁg{eg@t he crystalline forms

of the WD 2008/ 068615 PCT/ | B2007/ 003900 29 present
Sudhn @mtis pajculmey siieblel s@faghinistesiogrbifferet avisede e, Herexample, oral and

pargh@rgl%géb'e 9Ging abi éﬁmﬁﬁén}{@thg QLAY Ebm poSitiondiat Jﬂﬁer&rwaos%be intervals, or -

for ﬂtéﬁ,uw gm sgpf th |ﬁ%’mP?15q'°P$ 5%1 |r}sreér{eagr%oltl]\é?V'l‘éo?&%%ﬂ@omsphance, tEe kit typlcally
congpxisgrep Fiesctiopaclar agministigtion t @l may e PEptiAechvé'p o3 exg-called memory aid.
si nul t aneously, sequentially or separately in
conmbination with one or nore agents selected from 5
an antiviral agent such as ribaviron or interferon;
a CCR-5 ant agoni st;
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15

20

256--

30

35

an insulin sensitiser such as netformn; a

hepat oprot ectant such as vitam n E, pentoxiphylline,
wheddiosss1dr ur sodeoxycholic acid; 10 a |ipi dPCDYW00T3900

agent such as acconplia, orlistat, fibrates or

chol estyram ne; an HMG CoA reductase inhibitor such

as atorvastatin; aglitas ;a biological agent

such as an anti-TNFa anti body or an anti- MAACAM
C|a|nt| body; and an i munosuppr essant such as
——cy'cl osporine or tacrolinus; 15 and, where appropriate,

the pharnmaceutically acceptable salts and sol vates
1.t herseodrystdiinas ot hof a$39)-B-[Nriy-(hers bt pibileay!)bxamaita niny faméno-&(2',3',5',6 -
1et%%$?b;ﬂ1@ﬁ6x9ﬁ4 SbpAghdivgiconpounds, it is within the

of “the present invention that two or nore

phar rraceutl cal conpositions, at |east one of which
2. contAadrystaling orm a@ordingrewiaind, iFownies FPRVeRpmPETg neaks at 7.7, 14.1, 214,
26GQRY Bk @Bdréas t@ﬁh&@@bﬁ%ﬂ:eéd}l whéhaanbigiebpovaeli- tay gitliattiwh lusing

copl s AN REIALLA0 1Ghod BERAEROS {1 0N Such a kit

separ ate pharnmaceuti cal
corrp05|t| ons, at |east one of which contains the

3. conprouystilioé fotrhecchriiv@tatclain?, keava asEenmsll, tomprisieppgaks &l 1¢.5, 17.3,22.5,

25@%‘1@%@8 BEyr&Ringh tﬁ&e["@@sﬂ debREF whénEBlysR8 by peler X-ray diffraction using
cow?r Efg’hﬁlrn"e%'f’“ % av Yengxﬁ a%et/in%%tw%rs) di vided-foi | packet.

‘famliar blister
pack' used for the packag| ng of tablets, capsules and
4. t he A drjsealinSvehadaorbing toickinpg kbawdias &odmylll e edirigg@edioat 7.2 degrees two

the?éjglonl' d%gf%gé) Neenb{ &6 8PbovdeSRERS dfRENRDR usihPEopBeri ﬂfﬂﬂlhﬁf radiation

nteral dosage forms, for adm nistering
W?‘ﬁ@“%pér”é‘%&{"%’%ﬁsi tions at different dosage
intervals, or 30 for titrating the separate

5. Comoﬁ}stél!ﬁﬁﬁona@&iom%b 10 pieiman Ghbdver as Ammassinptising a peak at -141.9 ppm

wh&? H)S esohotdﬂgsemFtN!\ﬁé’Qénrﬁaénlé(teﬁgmﬁeJeﬁ&%a%‘pk%ﬂhh&%c&@Ecud (50%
atlg\ﬁ 6% be provided with a so-cal
VO'H@%W“%{FWG %’P 8615 PCT/ | 32007/ 003900 30
Clains 1. Acrystalline form of
6. ( 3Sh-cBstalhd idimr {clorbigy tb claitt ¥ kidaray IF);mwamfydwbrain@a peaklal an2.pand -

Ine tormaccording to claiml,

15:9 4 der( %gen?’analg?ed glpsohé %E@fs}f Hﬁh%h&%&érnﬁre%@ﬂ@%n%f c

"'”R‘?f&i‘m“%'dﬁﬁor"/fﬂ%,meé’@d’ﬁ? WETY PearsPBE- 7.7, 14.1, 21.4,
-26.6 and 29.4 degrees two theta 0.1 degrees) when
soan ah%ﬁﬂa&\én&@é@ﬁﬁbsnﬁﬂn eéypriding & cgailin@orkhSdctdydingo plaieT 1 and a

'Ph%;macﬁppcaglyeicg%ka%e eQ{Jb:eng\avel ength =1.5406 Angstrons). 10

ormaccording to claim1, known as
Form 11, conprising peaks at 14.5, 17.3, 22,5, 25.0°
& and Aaﬁarﬁia chetgraE@spbsiion téedriging & chstdlirgdermesedrdingte glaim 3 and a

' iSSh) daYepRBIdRtpiekr r ay diffraction using copper
ph%@‘% pha@ raeél)l ati onp'(vvavel ength = 1. 5406 Angstrons).

9. A pharmaceutical composition comprising a crystalline form according to claim 5 and a

pharmaceutically acceplable excipient.

10. A pharmaceutical composition comprising a crystalline form according to claim 6 and a

pharmaceutically acceptable excipient.

11. The pharmaceutical composition of claim 7 further comprising a second pharmacologically

active substance.
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4. A crystalline formaccording to claim1, known as
Forml1Il, conprising peak at 7.2 degrees two 15 theta

w 2008/0d86t2gr ees) when anal ysed by powder X-r ayPCT/IB2007/003900
di ffraction using copper K-al phas radiation
(wavel ength = 1.5406 Angstrons). 5. A crystalline form
according to claim1l, known ag Form|, conprising a
peak at -141.9 ppm when anal ysed by solid phase 19F

1AVR N §efi8d @ﬂre@ﬁﬁb e rosist £MENHE cSAIBhSadMinistering to said mammalan
trifluor 0 vo{une/volune i n"water)

a %
eféel‘:“"ef’g‘.%% E?)?H'S%é“"e Rm&%ifgrtd'g? R orm according to
claim1, known as Form 11, conprising a peak at -142.2
13nd A mbidd 4 tRpiy Weetbraral yma&nhyomibl?gia | ind RFsaliMEmmal an
n e of tr luoroace is-
ef%ﬁv& %fn%gn Tﬁ Sgreﬁ%% oﬁfﬂ%&?@ﬁ&to%@eﬂfé at -76:34 ppr-r i
25-. Z. A pharmaceutical conposition conprising a
141 y A mkihpoe tegingrihvaciborsdiimegméroma keamprisihg adndnisiering to said mammal an
cfRBAE BRGEH b ac(a*sia)fm@feﬁrewc&@.h@m%m pient. 8. A
phar maceut i cal conposition conprising a crystalline
formaccording to claim3 and a 30 pharmaceutically
1&cc eﬁoma‘bP‘éOf gty lveribrosiy in sangshra! ARIBRSIEING edflinigesing insaidinammal an
eleBIVP inBUNME a2cr@iaYisd falm dceardif@mamcgording to claim5 and
a pharmaceutically acceptable excipient. 35 10. A
phar maceuti cal conposition conprising a crystalline
formaccording to claim6 and a pharmaceutically
accept abl e excipient. 11. The pharnmaceutica
conposition of claim?7 further conprising a second
phar macol ogi cally active substance. WO 2008/ 068615
PCT/ 1 B2007/ 003900 31 12. A nethod of treating liver
fibrosis in a mammal conprising admnistering to said
mamal an effective anobunt of a crystalline form
according to claim11. 13. A nethod of treating |iver
fibrosis in a mammal conprising admnistering to said
mammal an 5 effective amount of a crystalline form
according to claim3. 14. A nethod of treating |iver
fibrosis in a mamual conprising admnistering to said
mammal an effective anmount of a crystalline form
according to claim5. 10 15. A nethod of treating
liver fibrosis in a manmal conprising admnistering to
said mammal an effective anmobunt of a crystalline form
according to claim®6.



