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e PHARIVACEUTI CAL FORMULATI ON Thi's i nvent ion relates to novel

phar necewvd gglotigs nul ati ons that - provide for nodified dell"c‘f"fc’%lz

" particul ar pharmaceutical's, to the nmanufacture of. such for a%

‘to the use of such a forrrul ation in the treatnment or preventlon of 5

thronbosis. I't is often necessary to admi ni ster pharnaceutically active

. conpounds frequently throughout t he clay in order to maintain a desired
“therapeutic | evel of active principle pl. asma, body tissues and/or the

. gastrointestinal tract. This Is. partlcul arly the case where it Cis

intended to deli verﬁ%@mgg{mﬂgypﬂ RNIA RO Q,PORMUENFIGIQSPO”% over

an extended . 10 peri ears, nodified

©“rel ease dosage Tbisravérdiod relates &amwebhmdlfhdcdme@hm‘rﬁoeuﬁcmdifmmmmnpfhat

del d | arl h I

Such' 1 or e 0B moafislelvg ot bechlaf Piasmaresonl, ! inyrandactar ofsihaed
d of d

ort g v ok RS ECIs PO LR TG oY FRULERE LTI RTBERr o

and/ or Londt@abesisv t hin a specific part of the gastrointesti naI tract, or
_pul sative. There are numerous nodified rel ease dosage fornms known in the
‘art and these hiveoftehsassabntoudindustengharmacautivallysachise perpotiay freaksatlyn

- hedroat - AVBRELACER RGN SR b4 g ee e fhpgtle e B beu BRI g
Wse (19843806 8) Bsueb batioihe gilirol RAURE] tack OTF s FrBEAIARY thebabd W 2l
Afpects of* Pharmaceuti cal s, . ~Sandel , Swedi sh Pharmaceutl cal Press (1993)

pages 98 inteedetica detivet the dimgibmly ndde piyeridReginifons resHouse oveh ik exteisdedon t he

| ."‘Concentratlon Tie Profile of the Drug in the Body' at pages 191 to 211 of

" Phar ni é fﬁ’?@ Sci ence of Dosage Form Design", ed. M E. Aulton
ot i SRS L AR
filed 30 Nevembarpréfefrtd methdi cﬁldehlvdbﬁlg&anan mma)tu pdﬂiesﬁd pattieubarip wihe oo
-~ compounds rmt%t Stch fors rgerlyeforrrg}:aan? L Ip?o% det for releas eaSe of g 3 g\gk\}"arcaqa extetided period of

time, thus reducing the ttmbet of tequired daily doses, and during which time the rate of
15 release may be substantiatly utiiform ahd/or conistant, within s’pecific part of the
gastrointestinal tract, of pulsative. - | |
There ate fiuMtietotis todifled release dosage fotms knuwn in the drt and these have
been summarised by inter alia De Haan and Letk in Pharmaceuttsch Weekblaa' Sctenztfc
._ Edition, 6, 57 (1984); Banker it “Medical Appltcatwns of Control!ed Release”, Vol 11, eds..
C 20 Langer and Wise (1984) Bocaraton, Floridy, at pages 1 to 34; Graffner m Industrml
o Aspects of Pharmaceuticals, ed. Sandel, Swedish Phannaceuti_cal Press (1993) at pages 93
to 104; and Froudfoot “Ddsagr'Regiméns Their Influence on the Cotcentration-Time
Proﬁle of the Drug in the Body" at pages 191 to 211 of “Phannaceutics The Science of
. Domge Form Design" ed. M. E. Atlton (1988) (Churchﬂl Livingstone), ,
25 Internatlonal Patent Apphcataon No. PCT/SE01/02657 (WO 02/44145 earhest
| priotity date 01 Decefriber 2000 filed 30 November 2001, published 06 Jute 2002)
discloses a number of compounds that are, ot 4te metabolised to compothds whlch are,
| competita ve mhxbltors of trypsm-like proteases, stich s thrombm The fallowin g three
. compounds are amot st those that ate specitically dlsclosed

e 0 (a) Ph(3- Cl)(5 OCHF:) (R)CH(OH)C(D} (S)Aze Pab(OMe)



corrpetltlve i nhi bitors of trypsin- I|ke pr ot eases, such as t hronbi n. The
followng three conpounds are anongst those that are spgch NBal206

. di sct os { Ph(3-d) (5-0C14E2) - (R)CH(OR) C( O - ( S) Aze- P,

NOV - 2002&0\@6@%[01424 PC 1 S~03/00ff5N 2 CH3 Ho N.O N%T%%MSBOCHPZ

whi ch conpound is referred to hereinafter as Conpound A; C (b) '
Ph( 3- C1) ( 5- OCHP1) - ( k) CH( O14) C( O) - ( S) Aze- Pab(2, 6-di P)(Ove): CH3 N, 0 HO N
~-~NH2 / 0 C COCH's s which compound is referred to hereinafter as
Conpound 13; "and (c) Ph(3-Q ) (5- OCH2EH2 -(R) CH(OH) C( O - ( S) Aze- Pab( Owve) : .
CH3. "HO ~0O N NH2 C oCH2CH2P whi ch conmpound is referred to hereinafter:
- as Conpound C. The met hoxyani di ne ‘Conpounds A, 13 and C arge, metabolised
‘following oral and/or to pareqnteral adm ni stratlon to a | and form
the corresponding free anidi neyy N"O

which cotripound is referred'tc heréinafter 48 Compound A;
C N (b) Ph{3- Cl)(S OCHEy)- (R)CH(OH)C(O) (S)Aze-Pabcz 6-diF)OMe):

5 which cbmponnd is teferted to hereinafter as Compotnd B; and
(c) Ph(?:—Cl)(S-OCHZCHgF)'-(R)CH(OH)C(O)—(S)_Aze'-Pab(OMe):

OCH CH F

which compound is referred to hereinafter as Compound C ,.
|  The methoxyamndme Cotnpounds A, B and C are metabolised followitig oral andlor
10 parenteral admitisttation to 4 mammal and form the cotresponding free arhidine
compounds, which latter compounds have been fourd to be poteht mhnbxtors,of thtombiti.
Thits:



conpounds, whi ch I. atter conpounds have been found to be potent I nhibitors
of thronbin. *Chug: 2 9 NOV 2006 WO 03n01424 Pct/st u3/ ng)ﬁw 2008

Conpound Q rr%tsgbol ized to
Ph(3-a)( )-(a)d-3(Ad-1) (O -(S)Aze-Pab. (which cd?ﬁ%ﬁﬁ(’émﬂ%ﬂ
referred to hereinafter as Conpound 1)) via a prodrug- internediate _
Ph(3-d ) (5-0CHP2)-()?)Cl-1(A 1) (O - (S) Aze- Pab(OLl4) (which conpound is
~referred to hereinafter as Conpound G; 5 Conpound 13 is netabolized to

~ Ph(3-Q) (5-OCHH7) - (k) CH(O14) C( O - (S) Az®-. Pab(2; 6-di p') (which conpound is
referred to hereinafter as Conpound t) via a prodrug internediate

Ph(3- Q) (5- OC14P2) - (k) CH(OH) C( O - ( 5) Aze- Pab(2,6- diF)(OH) (which conpound
is referredto HeotepestAds wstabnhmdmmﬂhﬂa)Cl)éﬁaGCHRib OHIC(Q)-(HpAzbBhl zed

B SR s ekt b e
 Tebarrento ter BB KL EAS Eind @%@2’?&9@&?@35@‘%?@@%”& .
Compounds A, 13 cofipoliid is referfed tEhereitaftdr s GomjgmindiGed | n  Ekanpl es 12, 40,
B M R R R T LA i
o eneyf bena b CRg AR Bl Sl R RE i b Dbl S KRl R YR | oo

rel ease iota- Catp'i-&ﬂﬁ@ﬂﬁ&rﬁéﬂﬁd@?ﬁ{@ﬂ-@ﬁ'@-O@Hﬁz)h@MGH(‘QH)Q‘JM ARSPatne-

conmpounds of formula (1&@]:l their salts can formulated in ot her
ica

" modified releas dlfﬁf@Hﬂrﬁt& @boutlds fafetred Iathemnaiwn ing BompeauehHy, and,
BB U A G i
: -‘;_g &“' %'r on CO][”P?!) ?%Hﬁh cﬁﬁtpﬂ&ﬁd KGete6d Rtcfllhatic? af BTRMIAR £ vxﬁ‘ﬂrp%ﬂrég ( 1)
‘ intermediate Ph(3-C1)(5-0CH2CH,F)-(R)CHOH)C(0)- (.S')Aze-Pab(OH) {which
compound is referred to hereitiafter as Conpound J)..
Processes fof the syhthesis of Cotripounds A, B, C, D, E, F, G dnd J are described i
Examples 12, 40, 22. 3,39, 21, _2 and 31 (tespectively) of intetnatiotal patent application
is. No. PCT)SE01/02657. A moditied releast formulation of these cotnpottids, or theit
metabolites has yet to be desctibed in the literature. -
' We have already found that Compounds A atid C can be formulated in certain
' modified release iota-catrageenan formblations, and have now found that the compounds
e (_ . of fotriula (1) and thezr salls can be formu)ated in other modified release pharmaceuttcal
20 formulahons which ate easy to admmtster for example by otal administratiott,
According to & fitst aspect of the invention, there Is provided a tnodified release
| phamtaceuttcal formulation comprising, as active mgredient, a cotnipotnd of formula (1):

- wherein =
o s R represents C;;alkyl substituted by ote or tiote ﬂuuto substituentst



Cl \ OH, wherein 25 1tl represents Cl.2 alkyl substituted by one or nore
fluoro substituents; 2 5 NOV 2306 WD 031101424 PCTISktt3f§'.§@$.2m]142
" represents hydrogen, hydroxy, nethoxy or ethoxy; and. n repPresents O t or.
2, or a pﬁﬁ?&%@@&#lcally acceptabl e salt thereof; and a phBEHSE®OESal |y
acceptabl e diluent or carrier; provided that the formulation may only
contain iota-carrageenan and a neutral gelling 5 polynmer when the conpound
of formula (1) is in the formof a salt; which fornmulations are referred
"to hereinafter as "the fornul ati ons of 4t he invention". The conpounds of
formula (1), or a pharmaceutically acceptable salt thereof, may f be in

t he forn1of-g solvate, a hydrate, a nixed solvate/hydrate or, preferably,
an ansol vat &" repisestsdtydenget it niethoxy Soethaxgsinday be of one or nore
organi ¢ sol vents, s%ﬁg a%”Iomer (tot to exanple Cl4) al kyl al cohols (for
exanpl e netﬁéﬂﬁﬂ?“@t ﬁUt*or'iso-propanol), ket ones - (such as acetone),

Sebect of 't bR P RARY bl el PRl B RpABib el o
pref erably Qarsier; providedehatitd formelitiowonap unig somthinfiomroutrageehin ardod nedeultgaiimg i n
which n represents,. 0, or 15 those I'n . which h represents 2, so providing
two fluobo felymet wb@hths@oamoﬁm{;aifoawgaﬂ)lspiw_etfpamfasawm@ foriaulativths are
~ortho-positiagns, sekatiVv d.e ' f t.ach i\ of the benzene ring to
t he -Nﬂ-CI4§§a§?gﬁg%ph$ﬁgg%%hﬁ%ﬁﬁﬁhggmﬁévﬂﬁﬂgﬁﬁﬁggrs'espepia{ly_Cbnpoung A
Conpound 13 or Cyfpestigont(ds of Gorfl£, odk gaﬁiniabaﬁidany Hét%ﬁta'bﬁa's%lt%é?ﬂdf?ma?r a
m xture of nore than one, neutral erodabl r{s) having gelling

properties baih thaformyokaselvaiett wm#e,m#\imdqug;;mm@m pteftrably, anPinesleateod |
T3S R RTHRB R S Tl e B e S e A o
sul phurigg a@iﬂnpl@b‘i_;ﬁ)‘ #lkyl alcohols (for example methariol, ethatiol of iso-propariol), ketoties
(such as acetone), esters (such a8 ethyl acetate) ot mixtureé_ thereof, . |
tone parficular aspect of the invention R! is CHF; or CH,CH,F.
The variable f s prefetably O o2, |
Mote prefe'rred compotinds of formula (T) iichude those it which n 'rapresents 0,or
15 those in which b represetits 2, 50 ﬁrbiaidih’g two fluoto atoms located at the 2- and 6-
positiofis (that 1s the two ortho-positions relative to the point of attachtrient of the benzene
- ring to the -NH-CH,- group). | o
The compound of formula (1) ts especialty Cotripotind A, Compotind B ot Cotmpound

c. _ .
C' 20 A neutral gelling polymer is a'singi_e, or a4 ,mixt'uire of more than one, neutral |
' o érodabie_polymer('s) having gelling' propetties atd having éubstantially pH-independent
solubility. _ . - R o :
Preferred sa_lt‘s of the compouhds of fortmula (1) are acid addition salts. Acid | ,
~ addition salt's include inorganii: acid addition salts, such as those of sulphutic acid, nitric
25 acid, phtssphoﬁc acid and hfdrohalic acids, stich as hYdfobrbmic acid and hydrochloric *
acid, More'prefetred' acid addition salft.s"_ihclude those of ofganic aéids. sucf_l as those of
dimmethylphosphoric acid; saccharitic acid; cyclohexylsilfamic acid; those of carbosylic
* teids (sitch as malelc acid, fusmatfe acid, aspattic dcid; succinic acid, malonic eid, acetic
| _f actd, betizoic acid, terephthalic acid, hip;iufl# at:i'cl."1”-hydr‘6Xy-'2-_napht'hni‘c acid, pamole
~3p acld, hyd‘roxybehzoic' acid arid the likey; those of hydr‘oxy scids (such 18 salicylic acid,



25 acid, phosphoric acid and hydrohalic acids, such as hydrobron1c acid and
hydrochloric acid. Mre preferred acid addition salts |gfé ise of
organi c acids, such as those of dimethyl phosphoric aci saccharlnlc aci d;

eycl ohexw(§w,fom4c aci d; those of carboxylic acids (suchyag. ?@Jo‘ﬁhfs aci d,
fumaric acid, aspartic aC|d succinic acid, malonic acid,” ace é acid,

benzoic acid, terephthalic aC|d hi ppuric aC|d |-hydroxy 2- napht hoi ¢ aC|d
panoi ¢ 30 aC|d hydr oxybenzoi c acid and the Ilke) .those of hydroxy acids

(such as sallcyllc acid,. 2 9 NOV 2006 WD 03/101424 PCt/SEC3/OONSR { 5 +

tartaric acid, citric aC|d malic acid (Including L-(-)-tnalic acid and,

b, L- mai c aC|d) gluconlc aC|d (|nclud|ng b- gl ucosic acid), glycolic aC|d,

aratan ¢ a%mhe o I 6 B A e iy LRl S 3Ry oL e ;‘CQC_?‘Zs);
ar gi ni ne g&%bﬁi@'a@ﬁ (hmﬁ{cﬂlhg‘bf%ﬂcohkd’&'id)eglgbﬂfé Ad5H, 'ﬁ%rﬁléf%btﬂelaﬁt"c;tga ?n 1 si ne

hydrochl or gl yci ne and d, particul arl fonic
acids, (s uhhe), Hrosd pPareitioaiz (mn:hfae gltttammmdzd (teipting Eeglﬁ«amm; Iagluthsnic, and

‘éi:.”ﬁ'si’d' ot gl il ar én"c@%ﬁmﬁ%’rﬁaa”dléwo&m@ B Eelvsep and -

Lol Denciu P 9UtcRellly pfc B AR ERNASIG, BEcndy RERL BESARHIONSS ks @

2-tnesl tyl anggethidaedieulfonicadid, can@hbfsbhmﬁaa&db tiﬂﬂuaiaglIQS(wJIUthghmmfonic
1, 5- napht hal enesul f oni ¢ _aci d and  napht hal enesul fonic aci

" benzenesul fithpied B Fampliarsgiiynle aeidske ghhamasnlfemaamdsa P@PaﬁBSU?fUNiC acid

par oot ar ngF I ok A e Bt R0, AENERONGR e b Br AUl M)

| kanesul { @fichesMohiSicid HEAERIRREY bl ANl 48 Y)- %ﬁ)ylaa@gnfomc

- propanesul fonic acid (for exanple n propanesul foni ¢ aci d) and optionally

subst i tut e@ld,ﬁl@phtb&lamligon\mtahidsmcldd ngdr,immhtlmhaiekwomrgmdupmj arytsul fonic
d h | £ d hal |

o st (e EPR TR i b Bfeetlet i Bt By os PR n AR ERE D The Pange

0.25:1.5 tlﬁrd?’?@'eﬁrag s%%ﬂic%n@Sﬁdﬂog?@tﬁE&s&lf@lﬁc &cid'aﬂﬁkﬂéqil&ﬂ 01.50:1 to 1.1

20 Accordi rther aspec e Invention there I's provided

formul ati on coPmtmtﬁmﬁwpmfmﬂdmlhnmclmﬂeﬂmsanf 6.4 (fott exampbsCay)talkakibgnlfonic
°f yst_al . na%: s, sumh as ethanesulfonic ic acid (esylate) atid propanesulfonic acid (for example n-
15 proparesulfonic acid) and optionally substitisted (for example with one ot more Cy., alky]
gtoups) arylsutfonic acids, such as benzenesulfonic acid (besylate) and
| naphthalenedxsulfonic acld. '
- Suitable stoichiometric tatios of acid to free base are in the range 0. 25 1.5 to 3.0:1,
- snchas045125t01251 inctuding 0.50:1 to 1:1. _
. C R Accordmg to 4 further aspect of the mven_tion there is'provided formutlation
| cotnprising a compoilnd of formula (1) if sﬁbstﬁhtially‘ crystaliinf: forttt.
- Although we have fbund that it is possible to produce compounds-of the invention
in forms which are greatet that 80% crystallitie; by “substantially crystalline” we include
~ greater than 20%, preferably greater thah 30%, atd thote preferably | greater than 40% (e.g.
25 greater than any of 50, 60, 70, 80 ot 90%) cnystalime ' -
: " Accorditig to a furthet aspect of the invention there is also provlded a
- bompoﬂnd of the ihvetition in part-lally crystallme fort. -By- “pa.r_tlally- crystall_ine” :
‘we mclude 5% of between 5% and 20% crystalhne L
. 'The degree (%) of crystallmlty may be detertiined by the skilled person using X- ray

o 30 powder dlffractmn (XRPD) Other techniques, such as solid state- NMR FT-IR, Ramah



Al t hough we have found that It Is possible to produce corrpounds of tﬁhe

~invention in forns which are greater than 80%crystal l'ine QJNOV 200

¢ substant j stal line" we include greater than 20%

© . greater t@]@@f}{ﬁand more preferably greater than 40% (e. géﬁg%%g %at er
“than any of 50, 60, 70, 80 or 90% crystalline. According to a further’

aspect of the invention there is also provided a conpound of the invention

- in partially crystalline form By “partially crystalline" we include 5% or
bet ween 5% and 20% crystalline. The dedree (% of crystallinity may be

~determ ned by the skilled person using X-ray - 10 powder dlffractlon(XRPb)

Ot her techni que such sol i R, Raman \ 200

103/ 101424 PeFFOHOBNRY oS fe“ha’ssﬁe'&'ﬁﬁl @%&ﬁmtﬁmmmm@@am%"@a@&o beetry -
(tSC) and II&F%{OCM orimetty, may also be used. Preferred conpounds of
formula (1) at may be prepared in crystalline form include salts of Cl.6

(for example C2_rofeuediccinpdihds bl foahedyhitaniyboybpited misestlind form

et hanesul fonic acid, Fropanesul fonic acid or exanple n- propanesuf ottic

acid) and mlﬂwltsp S affon exatniple Gr.g stich o utalkaneaglfomgwdwuc as

b | f d; | enedi syl f d fied
oL TR AT s e RS R I SR R A
person to 'BPH?kgﬁélg%ﬂb{stm%&%lshmﬁfcf& uh bl dz@ﬂéé@l&‘&ﬂct&{:lﬁ faset and/ or

rate of drug’ls altere yga eni ¢ manipul ations, and thus -
i'ncl udes thaaplﬁhalenetdlsuifogﬂcmuidded |n the United States Pharmacopeia (USP

XXt t t d f / : , | 1
2001) ot pages il o i ol she et relpreanile Byl LS dsleuntt
t t
et s RO R, N PR
~or meang ( a&leaaafdmg isaltededdiyvatento r&mp'ﬂat&mmnﬂﬂmﬁmmﬁssﬁhd deginitivhirovdel or

rate of release o mgctwe i ngredi ent. Thus wi || be understood by

t
those ski | | &uthed/nited Stgtes PhgrmerapeladUS Qaﬁé@satpagsﬁglﬁm%ﬁli‘aaﬁt dapt ed (for

| | exanpl e as g%?fcdppe%%blfbeﬁa?t me tbRvitlt (a}/scﬁiygurg ?1{ wﬁ‘ich document is hereby incotporated by

~ reference. . : .
* 1n the presetit case, modified telease tiay be providcd for by way of an appropriate
- 15 pharmaceutically-scceptable cartier, and/or otlier means, which cattier ot means (as
“ approptiate) gives tise to an alteration of the onset atid/ot rate of release of active
 inpredient. ‘Thus, the tenm will be understood by those skilled in the art to include
~ cottipositions which are adapted (for example s descibed hetein) to provide for a
: - _ "sustained*' a “prolonged’* of an “extended" release of drug {in which drug is released at a
| C 20 sufficiently retarded fate to produce 4 therapeutm resporse over a tequired pcrmd of titne,
~ optionally including provision for &n initial atmount of drug being made available within a
predetertnined time following administratiot to cause ah initial desired thetapeutic
respohse); compusxtiuns which provide for a “de!ayed" telease of drug (int which the
release of drug is delayed until a spemfic regiott of the gastrointestinal tract is reached,
| 25 following which drug release may be either pulsatile or further moditied as indicated
| abbve), as well a5 so—caﬂed “repeat action” compositmns (in which one dose of drug Is-
teleastd eithet immednately ot sothe time aftet' admmistratiun and further doses ate -
. released at a tater time). . '
.. Wwe prcfcr that the compositlons of the mventmn provide fora delayed releaSe of,
10, tmote prefetably, a sustained {that is prolotiged ot extended) telease of drug ovet a permd of



- "sustained", a "prolonged" or an "extended" release of drug. (in.which drug

~ -is released at a 20 sufficiently-retarded rate to produce g@fﬂeqaﬂﬁﬁtic

. r.esponse_over a required period of tine, - optionally inclufli"ng provision
for an |- W Q 9341014245 ¢ of drug bei ng made avail abl e wi t hi nPET/SEIMEBer i ned

" time follow ng administration to cause an initial desired therapeutic ‘

..response); conpositions which provide for a "del ayed" release of drug (in.
which the  release of drug I's delayed until a specific region of the

gastrointestinal tract -is reached, 257followi ng which drug rel ease may be

. either pulsatile or further nodified as indicated above); as well as

so-called "repeat action" conpositions (in which one dose of drug Is

s rel eased etitiee Mommpeefetredtompnsitinpsof therigvention imaydeiadapted dot exangplelas ur t her

' . to those s

- CheTnven: oBHBRER) ol G ar AL b BB o
5 R SobhBe BB SRR B Bl SRR Ry SN naGRRIAY of

conposi't i osusforirhsnd/oresnstiiroversn bdetnidd peded Of e, ox athebwises descri bed
‘herein) to provide a sufficjent- dose of drqu‘fgq oyei7 t he dosi ngﬁbi nterval .
(irrespective GpmpputintiRfdpe Kivertipiumay dor eximpla, baith the dotyt elilie dollpvdagi red .
~ therapeuti L ect. .. €8 e 4 kb of d/ or constant over -an
~extended p@r&f)%ﬁ%b a{ﬁéﬁﬁcﬁ)ﬁmtg?%ss@mdég%@o@tions of the invention my,

for - exanpl @; Ceatdd el 1B, fabker obfeapsntesf @hlchWhdythe deSlshedto relehseint &u6t soflel ofknown

Illed in the art: (a) Coated pellets, tablets or capsules, which
Z/ be desi gthsdtug whendhstormulationit qussiien stches npattictlyr wigbon efthe f-or nul at i on
i

ifn question reaches a partigul.ar, lon of th ast.rointestinal tract.
ch tablets gﬁﬁﬂﬂ‘“?ﬁwagﬁﬁ%gg‘:}b%b%fo iy der Wpﬁle?@%@o*néycﬁnwgﬁ%o%%@ of |
- gastrogresi S?ﬁﬁo-f&@ﬁ%ah[‘ﬁjatiﬁ?}‘s‘ﬂcl@&s AefREiCEdabing Rk, EﬂJvhﬂh’%Eor releg¢icftiapg for
rel ease of a | east part of the drug present In the forfrulation in a -
speci fi ¢ par least partef tgadmgqﬁrmmdn itheaformtilation ih sspehifegpartiod thengastrointeatinal
regions. (b) ‘Iti4ﬁLe ni£ Qr ,nmul.tiparticul ate systens, which may be in the
form of rni cHEPaPHHAS & ,m‘ﬁV@#8§ﬂW§res or pellets conprising drug. (which
mul tiple ' 1l WTIIRR Vet uli RV £ Qr ‘ ' of
L1 o B VAR SRS s O SPO] BnBTGH AN,
- microspheres or pellets comprising drig (which multiple units/multiparticulates may
i5 provide for gradual etptying of the formulation containitg drug from the stomach into
~ the duodenutn and_further through the small and large intestite while releasing drug at
a pre-determined rate), o ' | | |
o | (c) Formulations cotnprising dispersions or solid solutiofts of ctive cotnpound in a matrix,
R C o  which thay be it the form of a wax, gum o fat, or, particularly, it the form of a
20 polymet, in which drug release takes place by way of gradual surface erosion of the
tablet and/or diffusioh. . ' - o
(d) Systetns which cotnptise 4 bioadhesive layer, which layer may provide for prolotiged
tetentiot of cothposition of the invention in a patticular region of the gastrointestinal
 tract (for example the stomach). This includes floating ot sinking systerns (that is low
25 and hjgh dettsity systeihs,' tespectively), as well as so-called_“_volume-enlarging” -
systems. - B , o
(e) So-called “pendent” devices, if which drug is attached to a_n‘i'c_:‘n exchange tesin, which -~
- 'préﬂdes-for--gréduﬂ release of dritg by way of influence _of other fons present In the.
 gastrointestinal tract, for example, the acid envitonment of the stomach.



‘the duodenum and further through the small - and Large int esngwﬁg\ng@

rel easing drug at a pre-determned rate). (c) Formulations conprising ,
“di speksi ons or soI i d solutions of active conmpound in a matrix, which may -
‘be in theWQPIH42Ma wax, gumor fat, or, particularly, in PEESEGHBE a 20
pol yner, In which drug release takes place'by way of gradual surface
cerosi on of the tablet and/or diffusion. . (d). Systens which conprise a

"~ biroadhesi-ve | ayer, which |ayer may provide for prolonged retention of

conposition of the invention in a partigular region of the gastrointestinal
~tract: (f'or exanpl e the stomach). This includes floating or sinking systens
(that-is low 25 and high density systens, respectively), as well as

so-cal led ° ﬁ)lnmmrihavlﬁthn@ieassm ehdrug (soonolabby wdy blec&l@ﬁtﬂnﬁﬁb(foﬂ n
whi ch drug is attached to anioon exchange resin, which provides for gradual
rel ease of  dr xaplevdie QematistRuce of other |ons present In the

gastroi ntes r f t omach. :
9tl OV 20&@@% aﬁ'l 1&@&“&?‘??@%&%&%%@"% P#h gﬁ’&%@‘?’l H'E‘\t)@inﬁh rel ease
rate of drug iy ﬂﬁ}lei' slt‘ggs by way of its chenical potential (for exanple
the Osnotic Purrp§I ) Systems in which drug is released by diffusion - _
t hr ough srenigh)caDesices aﬂandlmcotduﬂmelwm)ym extertinlesignal do celpasbasiadisimduat ofict i n
accordance with an external signal, to release a small anount of drug. (1)
Active, self-gH88rammed systens, whi ch may contain a sensing el enent, which

el enent res dy e drug
~delivery. Sﬂ ﬁ&zla‘;sef ?%:ﬁ BH%?%%@P& %Fstet?l:lsgg@ gghgﬁ%’o‘féwdlé\ﬁ Qg%ml‘ge%lée}ggﬂé ir‘@é as a
_function of di dléruentasspohdstiepartidudardislogitalansironhentas tivdalatd drupdsliveryo the
: déw ce via an entry/ exit port, resulting in dissolution and subsequent

| ease of & UYlastiveotttalled releise depotaoviseteredrase ditigel aﬁﬂ“ﬂ‘@ﬁgﬁlﬁ‘”ﬁﬁ’%ﬁdﬂ@rt
AR e 0 RS LA 4

dissolutiott and subsequent release of drug,

The above principles are discussed at length in pior art references including
Pharmaceutisch Weekblad Scientific Edition, 6, 57 (1984); Medical Applications of
Controlled Release, Vol 11, eds. Latiger and Wise (1984) Bocataton, Flotida, at pages tto
15 34 Industrial Aspects of Pharmnceuncals. ed, Sandel, Swedish Pharmacentical Press
(1993) at pages 93 to 104; und pages 191 to 211 of “Pharmaceutics: The Science of Dosage
Form Des:gn" ed. M. E. Aulton (1988) (Churchill Livingstone); as well as the references
, cited in the above-mentioned docutnents, the dnsclusures it all of Whlch documents are
C o | hereby incorporated by refeterice,
20 In another aspect the present invention provndes an oral mochﬁed release |
R formnlation wheteit R? is hydroxy or methoxy, (such as Compound AB,CGH ot J; R?
is eSpemaliy tethoxy, for example Compound A, B of C) of 4 pharmaceutically acceptable
salt thereof (especially a crystalline salt thereof; such as a Cy.s (for exampie Cz.s, such a5
'Cg) alkanesilfonic acid salt, or an optionally substituted atylsulfonic acid salt). . |
. B Tha inventmn includes parenteral modified relaase fotmulations using compounds
o -~ of formula M. i & further aspect the ptesent ifventio provides aparenterai modified
- release formutation whereln iR is hydrogen (such as Compotind D, E ot F).
In a still further aspect the inventioti provides a modified refease formulatmn which
| cnmpnses [ gelltng matrix The: mattlx preferably comnprises hyclmxy propyl methyl
3 celiulose (HPMC), inta-_ca_rrageenah, sodium dodecyl sulphate (§D8) _andlor xafithan gutt,



Cont r‘OIIéd Rel ease, Vol II; e'ds._'“Lang'er and Wse (1994) Bocay atyom ' rida,
T30, g o

. at pages 1 to 15 34; Industrial Aspects of Pharnaceuticals,

- Swnedi sh P s;i cal Press - (1993) at pages 93 to 104; a - 91 to
211 of " Pﬁgfrér?g@g%i cs: The Sci ence of Dosage Form Desi gnﬂggﬁﬁgﬁﬁmé _
Aul'ton ((1988) (Churchill Livingstone); as well as.the references cited in
the above-nenti oned docunents, the disclosures In all of which docunents .
are’. _hereby i ncorporated by reference. 20 In .another aspect the present
invention-provides an oral nodified rePease fornulation wherein 1t2 is
- hydroxy or methoxy, (suchas Compound A 13, C, G 14 or J; k2 is ,
. especially t hoxy. fior, exanpl e A B ar or h utically

‘-acceptabl e %ﬁ “Bicf’?ﬁ%br‘gé*i‘e %@gn%ecepﬁﬁg&qﬁ’g%%%ﬁim@g§Flclﬂf’$f’e&w,&£§ﬁ% as a
. C6 (for examabentlufd/oPHED. athe P@vlé}na?'gb%ﬂféfé fiBkor b U Hdt HPRICS 3P
~optionally subStituted arylsulfonic ac salt). 25 The 1 nvention iIncludes

- parenteral diffetiefil decusities as moleonlatiivaiphio e desitivgd anywiesabeownf formula (1),

"~ In a further aspect, the present .inventign, provides parenteral nodified:
* rel ease formul at ] Eninyeiiot ﬁswvviéemetaé@dﬁimfmgﬁtmmmm Ofe OpMOEy | | n

~a still fur neg ' Vi i el X
Formil ath orf s ARE Bk of ol AR CoRBoRinfieiRa TR the b CoBIBERE. oty
" conpri ses - hugtigeenam reipydcrysedine ceBtloseh lubkioas (édﬂl?kﬂodi&tﬁfsﬁaﬁrﬁﬁﬁmﬁ%&n,
~sodi um dodecyl sul phate (SIDS) and/or xanthan gum 2 9 NOV 2006 WO .
03/ 101424 Poumiieb3i 008s8 9 Mre preferably the matrix conprises hydroxy

e one or o m i thergenidnBReonputhinE Ao Gy BR Giscbaio patufion

| ecul ar %h%ﬁ%@g(ﬁ%t}%?ﬁiﬂ;lb?@oﬂ?ﬂ%ﬁ'ffo?a-@ﬂ%%nahmﬂ PEYY 68 dbefibad 59%% and

‘proevides a no d.release fornulation conprising one of nore 5 H

- one or iwor e f ur tSudtableanpdified telease farmtubations may thie byreimrabinmciartage witt a-

- cattageenan, microctystallipe cellul,ose | upri cant (such as sodi um

B AR TIPS R Ot S N T e T A e

- further as iz {.J mul ation C conprising xanthan gum
..or conpri s{aﬁgﬁm%r?%@g{éﬂa‘g@%?ﬁqﬁ@(@gg(as descri bed below). to Suitable
-nodi fied rel easeye pestot tiat, dntheroypbiitionsast the @venttud, ketivedsgedien deprovidad

 together with 4 phatmaceutically acceptable catrier. Il partictilar, we prefer that

is cotmpositions of the invention are presented it the fortn of active ir’tgre_dieht itt a polymer
matrix. o _ - _ _
It this tespect, we prefet that the compositiohs of the irivention ate provided fot
otal administration iti the form of 4 so-called “swellinig” modified-trelease systetn, or g
_ “pelling matrix“ modifled-telease systettt, it which active iﬁgred_i_ent is provided togethet
o C 20 with a polymer vtlhatrs‘well's in an aqueous medium (that is a “hydrophilic pelling |
SR cottipotietit™). .The tett “équeo_us meditn® is to be unidetstood in this context to include -
water, Vaﬁd'iliquids which are or"wh_ich approximate o, those present in the gastrointestinal
o tract of a atnrmal. Such polymet systetns typic_'ally comprise hydfbphilic tacromolecular
| stmctures, which i a dty fotm tay be It 2 glassy, of at 1‘elast. partially ctystalline, state, and
25 iyhich swell when bonta_cted- with aqlieotts tmedia. Modified_ release of drug is thus effe'cted
by .one or tote of the following processes: transpott of solvent into the pélymef matrix,
o swellitg of the polymet, diffusion of drug through the swollen polymer and/ot erosion of |
 the po‘iymén ofie of more bf'whiéh"&iéy SErVE to_relgase,dmg slowly from the p’blyr'mf:r |
- tatelx into an aqueotss medium. o YL



with a pharnace

- standard techni ques in pharnmacy, as described herein or in the .
above- nenti oned docunents, and/or which are well - known. .\ l[?rv :
the conp of the invention, active Ingredient is p get her
%bhé@iﬁ% cally acceptable carrier. In particular 5’%%@ g@é‘? t hat
15 conpositions of the invention are presented in the form of active
ingredient in a polymer matrix. In this respect, we prefer that the
- .conpositions of the invention are provided for .oral admnistration in the
formof a so-called "swelling" nodifiel)rel ease system or a "gelling

~ - matrix" nodified-rel ease system in which active ingredient | s praovided

e ooni 11e ao bRl R e R SRR At ARy peoaey e ° °
upcer <1000 B, S0t R B S e %Qé%{llfg“@r L,

mammal . SuahosakisEe totecatae Wit BE Si5ve SO0 gRdl e wiie Bitldti ¢ mRCr onol ecul ar

structures, which in a dry formmay be in a glassy, or at |east partlally
crystal | i ndg) eeat leastapatinglyspiuble isimsi | when contacted with aqueous nedia.

oroceseds. Tbr nelhet plaled furontics Fith Lidpof’ingl‘enﬁl S Svel 1ing of the’
pol ymer, digfiutsi fedh] [ ind YRS, 53 SRAVIE 1DRLAITR e fléﬂ%@éélﬁél?“ of

-t he polynmer,” one or may’'serve t ease ug s romthe

plol yrr:er I mat ri x Suﬁthbleegallmgumds pUb@ewmhﬂ:lﬂnW R}Gﬂ&tiﬁ@t ﬁSMJﬂzﬂlJtﬁﬂsfhnEﬁ]HéS
t13/tlt 858

Whld C]t’l mgy lP@ g@ggrgées, g’?ﬂ?‘ﬁgﬁ%ﬁ%ﬂé Pﬂsﬁ ?B?l : %@gifhtgf%t&i@é glr"lrﬂlﬁéc ][Sn)atrl X
Doove: G000 iaaR, MARRSTERERCH I B RgRE it Budy FRLAE MRS LER YT, | .
or 5 (ib) wﬁéihsmamnm g@l@ﬁn e, )pﬁmy-&plrysine tsbdimyazwarymgdbﬂ),( as defined

her ei nbef ore} sOo enab reI ease of fromthe carrier Sui t abl e

gel i ng matp. }'kh)tdm rplateshif omamphtméx(hndroxyaﬁmlmﬁmry ak)y i ncl ude

~pol ysacchar 'ﬁgg@yrﬁah%ngflo; SR EllboR™ Bnoneh SRR S,

such as guar put, gutn atabic, gum kataya, pur ghatti, locust bean gum, tamatind pguin,
gellan gum, gurn tragacanth, agar, pectin, gluten.and the like; poly(vinyl alcohol); ethylene
15 vinyl alcuh‘bl‘; poly(ethylene oxide) (PEO); and cellulose ethets, such as
kydroxymethylcellilose (HMC), hydroxyethyleetlulose (HEC)l hydroxyptopylcellufose
) (HPC), methylcellulose (MC), ethylcellulose (EC), carboxyéthylcellulose (CEC),
ethylhydroxyethylcellulose (EHEC), carboxymethylhydl-oxyéthylcellulbs.e {CMHEQC),
P hydtoxyptopylmethyl-cellulose (HPMC), hydroxypropylethylcetlulose (HPEC) and sodium
L" 20 carboxymethylcellulose (Na CMC); as well as copolymets and/ot (sitnple) mixtutes of any
B of the above polymers. Certaif of the above-mentioried polymers fay further be
crosslinked by way of standard techniques -
. For the compositions of the ifivention in the form of gellmg thatrix systetns, we
prefer that the ptincipal swellmg pnlymer that is employed is HPC, maltodextnn,
28 scleroglucan or carboxypolymethylene, mote preferably, PED or xanthan, and, espaclall
HPMC. as well as copolymers and/or (sitnple) mixtures of any of these polymers Iota
 cafrageenan is also prefetted. | o : |
When PEO, xanthan and HPMC are employed ity (that is, us at least o of the:
 polyitiers of) the hydrophilic gelling component preferrecl molecular weights (that ls, -
o 40 welght dverage molecular we ghts, as determmecl by stanclard technlques. such s



"-poly(hydroxy

pul l'ul an, hyal oronic acid, chitin, chi tosan and the |ike; other natural
_pol yners, such as to prote| ns (albumn, gelatin etc.), pohyg N{]Nyﬂi][}&a 7
- sodium. p @LY‘#J c acid); poly( hydroxyal kyl met hacryl at es) (‘rf Qr agrpl e

nmet hacrylate)); carboxypol ynethyl ene (f &F&#ﬁ :
~ Carbopol *M; car borer; pol yvinyl pyrrolidone; gums, such as guar gum gum
arabi c, gum karaya, gum ghatti, | ocust bean gum ‘tamarind gum gellah gum
gum tragacant h, agar, pectin, gluten and the like; poly(vinyl alcohol); :
et hyl'ene 15 vinyl al cohol; polyethyl enH oxide) (PEO; and cellul ose ethers,
such -as hydr oxynet hyI cel I uI use (HMC), hydroxyethyl cel | ul ose (IVC) '
'hydroxypropyl cel | ul ' met hyl cel | ul ose (MO, , et hyl cel (130,
car boxyet hyASE@HeHy 65’ onc PRIFCE ﬁW@thré@!anﬂ%@f((M o ectlar

A S AP R I A
car boxymet *Wﬂr&:@hﬂrﬂhgb%c!(ﬂﬂgiegvﬁr these pobther@ greGH B Mﬂgsomg/nm up3h NPl e) .

m xtures of a ove yners. Certain of he above- rrentloned

. polyners n@p()ﬂ)éapﬂag/m@l s@@ssrprtuﬂe@towowm,mfa amp we?ﬂﬂﬂﬁgﬂﬂ@sg!mﬁbr t he
-.conposi tions,of the.,i o or
SrePer! bl omnd ore Pregemis bt 8p 0B D0F el St MR arPkh T les hU BRRE
mal t odextri r abl PEO

or Xont han PoLyieRs 4Rt S akﬁmea"m*g%Wf"?“&?%%‘?%’?@ﬁ%@?&*( Sl e)

m xtures of any Smxitablbéﬂmmdo&ymasrs alsb drichidechase dlpe pratuce %awsoselugdarofed When

| 'PEG, xant han, and’ HPMC a np ed in (that is,, as at |east one of the
pol yners oﬁj))lmﬁ‘élﬂl‘)’/aﬁ%mﬁil"ll Q‘é%’f:laﬁ@‘eé biesteridagd terhalpuas, sshas thase wei ght s

*Hochni ques e Bes PRI BT B 2B e R ORI VNP 3L RRC ?y,_

| SI ze- exgl ugDOD ey EBh DS BRifidalll), 2 phfth 184S bid Bdighe fdlvin dic|udtirédin which

~nol ecul ar weight is determned by way of standard calibration curves),

" light scat tecineit aredieseby intorperatadihyi telegmce)eohbet¢emsd and 670,800ps (woyﬁbr S _
i(r)g bgot Bgeﬂé/ﬁgﬁﬁt%egg?@qﬂéﬂgﬁpﬁgﬁ% @f%sfagbg’eg&%ﬂg’/}) lFl Sgwﬁgp%‘ggﬁfeef erably
up to 20, OBPefQQQIy%/e{%n st a&‘zﬁ%‘i‘)ﬁo%s PB4 0F PP PAHEM with different
viscosities withift these ranges may be employed in otdet, for examiple, to produce HPMC
15  thixtures which prodtice solutions as ment_ioned above with “average” viscosities (i.6. a
viscosity for VtHe mixture) within the above-tnentioned preferred ratiges. Similarly,
tiixtires of HPMC polytrers (with visx:os_itiés and/or “ayerage” viscosities within these
tatiges) with other above-mentioned polymets may be employed.  Suitable HPMC
e polyniers include those fulfilling the United States Pharmacopeia standard substitution
[*' 20 types 2208, 2906 2910 and 1828 {see USP XXIV/NF19 for further detaﬂs) Suitable
. HPMC polymers this include those sold tinder the trademark I~.fI}-3TI-ICDCHLTM (Dow
_ Chemical Corpotatmh) or the tradetnatk J!\/IE'I‘OLO'SETM (Shin- Etsu)
_ | Suttab!e xanthan polytnets include those that produce 1% wiw sulutlons of polymet
o in waier with viscosities, as meastited by standard techmques, stich as those described
s genetally in the United States Pharmacopeia XXIV (USP XXIV/NF19) at page 2002 et
- seq, as W‘ell as, specifically, at pajges 2537 and 2538 (the'rele\rant"discl'oéurés in which -
docuttient are hereby incorporated by reference), of between 60 and 2, 000 cps (at 24*’(1),
- for example between 600 and 1,800 cps and preferably beiween 1, 200 and 1,600 cps -
ST Mixtures of atithr polyters with dnfferent viscosities wnthm these ranges may be
g etmployed, it order, for examiple, to produce xanthan ixtures which produce solutions as



polymers with different nolecular weights within these ranges may be

enpl oyed. Suitabl-e HPMC pol yners al so. i ncl ude those that @r 2%vv/w
sol ut pons@ 3ﬁ@¥]‘%ner in water with viscosities, as- measur% _g ndard

t echni que % gs those described generally in the Uni t%%l f“@%sﬂ

Phar macopei a XXI'V (USP XXl V/ NF19) at page to 2002 it seq, as well as,
specifically, at pages 843 and 844 (the rel evant disclosures in which
docunent are hereby incorporated by reference), of between 3 and 150, 000
cps (at 20C), -such as between 10 and 120,000_cp-s, preferably between 30
and 50,000 cps and nore preferably between 50 and 15,000 cps. M xtures of
HPMC pol yner s cosities wthin

h b
enpl oyed, i € Bﬁmﬂ‘@g agPHfr Wgﬁaﬁ’fﬂr&ét"éﬁcﬁﬂﬁﬁﬁﬁé Wmshﬁ?‘i’ﬁ tf!é Sﬂgtg?‘i)gﬁé%“ g\eoduce

sol utions i scosity
for the m x?bdrlg}h%?it% ﬁQﬂ B‘Qﬁe \ll)i%{'%s rﬁmﬁﬁﬁgﬂ%tpe er f"t é’gﬁ%f%gg@mgwr#‘l arly,
m xtures of viswmnaécahdf!ﬁe*‘mfagbt' hxsubﬁmswi&hlmeweungés) vatlesiheeabove-aeatibidde s
wi'thin these ranges) with other above-nentioned polyners nay be enpl oyed

Sui t abl e HPMytpGIasEheseriployesk Sttitableexanthizh polyimets mn@dumqseaoiétuad@sthe

USp 5o NEa e K ANTRRAL P e R ARt o Relinn g MABAKARE™ Mkaonse
" those sol'd Eﬂ% é%grﬂ%ldenark MPTHOCPLt M (bow Chem cal Corporation) or
the trademar ? Et M (Shin-Etsu). Suitable xanthan pol ynmers include

those that produthe dfstos ob pebimetivitibeaktepminedby the mtwetcdtheradive vi scosi ti es, '
ot S_e”‘ﬁ;:s? o iotadiant Aria haldo pBPIo I hp CORpoSNaN Sibo vantiph L S sohe desliy |
o whi chasagaiﬁ?‘%éh@hs%aé‘“ RarsBhlaPIRER RO sbhrdlited By e Sk lifRapErBH YO el RRME DD |

2 000 cps (adse BFEPMC, ftipat aﬁﬁ@m'n%lwm%ﬁ%ll&ﬂ%eﬁeﬁ%r&ﬂ& aﬂdwemtﬁfabl y

bet veen 1,200 and 1, 600 M Xt ur es xant han polyners with different

vi scosi ti esteliasholdrup fom tﬁa rowposition. bEurderivogel imtbel cuserof HRME, different deprprse,

03/ ?Biﬂ%ﬁep@%b@ﬁ%‘ asFSmd B B DA B a0l Brouks el gl T & emeria
(i.e a visaasiytfelast Dl W%chiﬂoﬁ hgy th&t}@éﬁéﬁﬁﬁﬁﬂ LOORE] RESRER e

ranges Simlarly, mxtures~of Xxant Iyrrers
E be desitable to prowde cotripositions of the inventiot: in the fort of gelling mateix systertis

15 in which the polyther cartier is provided by way of a blend of two of friote polytrets of; for
example, different molecular weights, for example as described hereitiafter, in order to
produce a particular required or desired release profile.
 When it the form of gelling matrix systerns, we have also found that rate of release

o of dni'g from compositions of the invention may be futther controlled by way of controflitig

| C 20 the dmg polymcr ratio withit, and the surface area:voluime ratio of, individual |

: composltions (for example tablets) cotmprising drug atd polymer catrier systeit,
Contpositions of the Invention, whethet in the form of & gelling matrix system of
othemase, tay containt otie or mote further excipients (in add;tnon to the polymer carrier

_ system) to futther thodify drug release, to :mprove the physical and/or chemical propetties |

| 25 ofthe final composition, and/or to facititate the process of manufacture. Such exc1p|ents |

" are conventional in the formulation of modified release compamtions '
Fot example. omposxtxons of the inw:ntion tnay cofitaif one of tmote of the
following diluents: ealcium phnsphata {monocalcium phosphate, chcalcmm phosphate atid
tricalcium phosphate), lactose, mictocrystailine cellulose, mannitoi. sotbitol, titanium :



viscosities and/-or "average" Vi scosities within these ranges) Wi :@Bgt her
above-nentioned polyners nmay be enpl oyed. Suitable xanth gp\nbﬂ)

i,ncl ude Wﬁ wg&) d under the 5 trademar ks XANTURALt M and E

(CPl Cel c 32 ATI AXANOM ( Degussa, texturant Systens). ?W@E%@ﬁ% of

pol yner will be determined by the nature of the active ingtedientidtug
that is enployed In the conmposition of the invention as well as the desired

Crate of release. In particular, It wll be appreciated by the skilled
per.son, -for exarrpl e in the in case of I3#PMC, that a hi gher nol ecul ar wei ght
wll, in general prowdeaslower rate of release of drug fromthe

'corrp05| tio rthernopre, t e HP di fferent degrees o
substituti Bﬂ’xéﬂﬁf Al S‘b‘?%ﬂ%f @?ﬁgﬁ(ﬁ BF@#‘QB’@%}IlﬂﬁﬂwngWStalane ri se
t o changes | ease of drug fromthe conposition. I'n this
respect, gmg\%stegﬁgt%ée@%%\/‘gla It may be desirable to provi de conpositions
- of the Invent | oWottipobitiené of ie Giveatb | mrag cORthin ofie DY HicRE'Bf the féllbWYﬂFMbr{cQﬁs

~ polymer carrier is provi ded by way of bl end of two or. nore polyners
~for  exanpimgtasitin stearate; mﬂmmmtwyl\ﬁémgm@qndftbw likxanpl e as descri bed

orof i 1o hen T RomaviribRss Ihe Gurisy Pakbbriaa B s el Bk L Gfed e
that rate of refeapgsitghs &krtpglﬁvream.f@ggeai%%g gwhh@f R ARNA RSP

further control y way of contr nmer-ratilo

wi thin, anpolytiaylpynbidetealuetosy,atiatmitol, amcmcqfstalliﬂ&ctemtdmh p@l}ﬁﬂ@hﬂn& igbyesl (for
exanpl e tahl.ets) ng drug,and pol 03| tions

ot -t he. 1 nveiTioh HEMGIoR a0l HrofSiE i d Myl  [a¥ymiieetios weigbt, Sl of a

Fymor ool EpEODGE Bigh e TREDre M Bl ThAl B DG by, "
physicgj and/ orCgipgoiicions drrtﬁ@ﬁfvbnm ARy eﬁntm%né bPRbre RO followdiy pENd/ or to

facilitate the process of “manuf acture.” Such excipients are conventional in

t he for mul mnttoﬁmfagwai orgeic aeid@éfgee:tamnﬁagittw eeid andtie Iémnpalbah tmtabffst tions

Sk e um prisainedt o el G0 PP SnBlatB G ek f s R Bt S50

trical cf ung, §iﬂh@$ﬁ&aambﬁ%ms§eome hEAAC RS Bhill %08 iéﬂcﬂ?&s%ﬁ@f@rfc%n&),

sor b| toI , ‘tirtanium 2 9 101424 FCt/ SEG31008
oxides of maghiesium, as well as alkah, and alkaline earth metal (for exatmple sodium,

15 calcium, pbtassium aid the like) sulphates, metabisulphates, propidnates and sotbates.
Other fiurtherexcipients thay include colourants, ﬂavourmgs solubilising agents
[such as 8DS), coatitg agents, presetvatives, etc. - _ |
Cotnbitiations of the above-stated further excipients may be employed.
) _ It will be apprcciated that sothe of the above mentioned futther excipients which
C 20 may be presetit in the final composltwn of the inventiott, may h_ave mote thitt ohe of the
‘ ~ dbove-stated functions. Moreovet, further excipients -mentioned above may also function
48 part of a hydrophilic gelling component it a gelling matrix systetn.
The total arfiount of futher sxcipieits (not includmg, int the case of gelting matrix -
, | systemns, the prmcipal polyttier catriet(s)) that tay be present it the cothposition of the
o % ihvention 'will depeﬁd tipon the tature of the compc'si'tion as well as the'natur'e ahd '
| amounts of, the other constitueits of that composmoh, attd may be an atmount of up to
85%. for example between 0.1'to 75%; such as 0. 2to 65%, prefetably 0.3to 55%1 triote
E preferably 0.5 to 45% and espemally { to 40%, such 85 2o 35% wiw. In atiy event, the
choice, atid amount, of exc1p1ent(s) iy be determmed routmely (that is without | recourse
| O 'to mventive mput) by the skﬂied persoﬂ ' o



"dioxide, aluminiumsilicate and the like. Preferred diluents include
-~ mcrocrystalline cellulose and al so mannitol. Conpositi onE oK Q¥ 2006 .
- inventio ntai n one or nore of thefollovvlnglubrl
~ magnesi u%’ s‘@ﬁr‘@?e sodi um stearyl fumarate and the |ike. ﬁ@ﬂ'@w&q&t i ons

of the invention may contain a gildant, such as a colloidal silica.
_Corrposi tions of the invention nay contain one or note of the follow ng

bi.nders: polyvinyl pyrrolldone, |actose, mannitol, mcroctystalline

cel l ul ose, a pol yethyl ene gl ycol (PPdB)l a 14PMC of a | ow nol ecul ar .
wei ght, a MC of .a | ow nol ecul ar- wei ght, a 13PC of a |ow nol ecul ar wei ght

Composi ti ons. of It itk e #ﬁ”sgﬁt@%aymgBﬁ%ﬁn@fﬁqﬁm&%@w&&g&{%' Kémebmsio
P CONLT B BOE S UIEEE ) A REE AT g Ao Bcdd L e

i ke) or a
phar maceut desivet Yhepgpeaiit stféc. S‘hhs $ot(zf ghﬂl@(ﬁim?lx%}@t@ﬁhl W& prefeRMhALS takes ef least

' calciumsalts) of |norgan| C im ds (such as carbonic acid or phos hori c

a;:. d), ox?deltsdprefesahipet ) afat d@umpspea@limklmtsl@uul) E0t180% falspm wolverel
) o
e S BB T P B SE SR % b B Gt

1ol ude colpuu fiiByt cHhANBH debtbeciki Bt ShRGAARAILS queP Pl dPotHaRkeen &

coating agents, preservatives ‘nati‘ons the above-state
further exmdﬂéhﬁt&s nﬁps&maﬁmﬁlpmddast BO%wiflthe Initishpmugechtened thaabmpositowfs

 Sinal conpBURER dgim wuneHusghortbRen ke HbGutso SuaB AmGHES of Dae thal
ébove statg %xw g U AR Sy A U

| so functi a oph I'C ge ng co n'a ge

mat ri Xy s et cﬂiﬁposﬁlﬂﬁr@ hnmﬁbnt@fthdt m fberpr@sﬂtl ami@lm tsatﬁmif thmﬂwﬂm@at fsn
t he case of ge&gLng ‘matrix systens princip ynmer carrier(s))

that may besplogersate inthe ragedkpBYs . &n eammpleet Oztg 915%: @mfetzahlyvm to BOgpwin.

of "the- ot AR Exf e hEETAAR el oF et R ot el B BRI, o7

up to SSW%]‘QI @Byl e between 0.1 to 75% such as 0 2 to 65%

preferably go 55% nore preferably 0.5 to 45% and especially 1 to
40% such as 2 Inoandtsd Wefarrddrfoanylaémerwe, prefeethattheicomipoands oftheinventidn are
. exci pients m neq, routinely (that is without recourse ,30 to

i nvent Pve }qqgg% edﬁggqtﬁg i pigelling n&gpg Sﬁmposﬁion comprismg mta-carrageenan and ote
ot mote neutral pelling polythers, :

- Iota-carrageenan is preferably presetit i such a preferred prepatation at a level of
mote that 15% by welght. Prefetred grades_bf lota-cattageenan iticlude pharmaceutical
| o grade iota-canagcenan (fot example, avaitable from FMC Blopotymer), which hasa
C 20 viscosity of not less thian 5 centipoise {cps); préferably- it the range 5-10 cps (fora 1.5% .
~ solution wérmed'-tp 82°C, after which the viscosity is measured at 75°C with a Brookfiel_d
LV viscommeter fitted with a #1 spindle running at 8 speed of 30rpm), and technical grade
iota&arraéeeﬁan {for exar’ﬁﬁle,'available from Fluka Biochemica), which préfefably has a
viscosity of ot less than 14 mPa.g, for 10.3 % agueous solution warmed to 20°C, after -
25 . which the vlscosaty is measured usmg a fallingball viscomieter, of type Haake, used
| together with a Lauda thermostat C3 and Hakke Mess-Systeni I, and usifig gold-coated -
~ staitilesy steel balls of densﬁy 1.8 glcm '_ | |
3 “The tieuttal gelling polytriet rnay be 4 single, or a mixture of more than ohe, neutral
'polymer(s) havmg gellmg properhes atid having substannally pH mdependent smub:l:ty



29 NO\/ 2006 WD 03/ 101424 PCT/ stCB100858 14 In gett| ng ITB.tI’IX syst ens;
the amount of polymer in the system shoul d be enough to g@w{}& E[ﬂﬁt a

- sufficie drug is provided over the dosing inter to roduce t he
. desired t gq%@dﬂc effect. Thus, for a gelling matrix syitcér ef er

~that it takes. at least 2 hours (preferably at | east 4 hours, especially‘ at

~ least 6 hours) for 80% (especially 60% of 5 the initial drug content of

~the conposition to be released to a patient after admnistration under the
test conditions described hereinafter,15and particularly over a period of
_between 8 and 24 hours. Most preferably at |east k0% of the initial drug

- content of the co tion is, K released at a tine sonewhere between 8 and
24 hours. . SlptaNF E@ﬁmﬁoémnw RESbiss BeesetEih iy fonuliléan Al edeval birsbat

_ depend t t that | d t th
Comrosi 11 om0 brdeta Bl B A YR b B L% b nature of the
pol ymer that i s supbleQuel genmglpalynms frefude {Jély{eﬂlyﬁ:%e 5%31‘(?50%%@&%&0 to

95% preferably 30 to 80% even he choi ce, anount , of
- pol yner rraynd)meu'ébewurﬁth@HEchatrﬂlméfoyebynplb,qaolﬁkhyiémcglmﬂ étﬁG))lpreﬁemhﬂyler
preferred forrrul atio

th d h
f or mul al ed XISt %Praﬂﬁ “&“@éPIfg ﬁ@ tﬁgiégﬁﬁgg@-\lf i t fSFI%ﬁ?é/{Srﬁ sed a8

i |
ora carr g aR A °‘P'“F8e¢°"%ff’9”rese %@Plﬁﬁ%mﬁv %f’ﬁer‘ﬁfﬂi%}‘%%)par ation at
a level of co@pendifgto alﬁﬁ(qdwummmn viﬁbﬁtﬁahg@ofgr@o%ogmacmr ¢850-88mENAN

~include pharmaceutical grade iota-carrageenan (tot exanple, available from
PMC Bi opol girse ieastishd &h‘ah% aquecms solutiosattA5°Cf ushg 2 BenokfieldzRVE viseoitietni se

o), preferably on, rﬁb 6@1 S@Lzas&x%aﬁépwm i sas
Vi scongyj er mfouga §‘i‘n1m6nWSM o n‘f‘; {o% %oﬁﬂﬁﬁ? %f“sé%ﬁf?tg t eR{F)Fgﬁ

techni cal grade 1ota-ca ragee avai
Bi ocheni ca)y500nPa.b, qrafiD MMarbmi &m:l\l&bﬁ mn,tcpnaipondmyt@ms adueans ﬂocluuiﬂ?a s,

fonsur &%@%&ﬁ‘r’é’rﬁaef A GO UGB« Bois e epyses e el Folwioat syaichor i t
2, S22 GRIRR) iy 9 B RO5EGpABM ynh EL ATKE 158"
o edition, pp. 2285-2286. If PEG is used as a sitgle nettral gelling polymer it preferably has

| 15 ahigh molecular weight, for example, s MW of around 20000, correspo’ﬁdihg to 4 viscosity
| fange of 2700-3500 mPa.s {or 3700-3500 cps), hieastred using a 50% aqueoﬂs solution
{w/w) at 20°C, using a capillary viscottieter {Ubbetohde ot equxvalent) [Ref: European
| Phattnacopoeia 3 Ed., 2000, Suppletrient, pp. 908-509.]
. C )  Other sttitable tieutral gelting polymets include cellulose detivatives stich a5
200 hydtoxypropyltiethyl cellulose (HPMC) ot hydroxyethyicenuiose (HEC) with stitably
high viscosiues (for example “HPMC 50 cps” “HPMC 10000 cps”, "HPMC 15000 cps”,
“HEC type HH” ot “HEC type H"). When used as a sihgle peutral polytret,
N s hydroxyﬁrt')pyime'thyl cellulose polymers tike “HPMC 10000 cps* and “HPMC 15000
| cps” have, respectwely, apparent viscosities of 7500-14000 tPa.s (ot 7500 - 14000 cps),
25 and 11250-21000 tnPa.s (or 11250-21000 cps). whet measured at 20°C with'a 2% (w/w)
| aqueous selutlon, calculated wtth tefereice to the dried substatice, usitg a capillary
. viscoreter (Ubbelohde ot e.quwalént)” Orie iﬁr}aé’bf ﬁjdroxyethyiceﬂuiosé polyr’nér for -
" example, “Natrosol 250 Pharma, type HH, frotn Hercuies Incorporated (Aqtalot), shows
 typicallya Brookﬁeld viscosity of about 20 000 tiPa.s usmg 1 Brookﬁeld Synchrc—Lectric
30 Model LVF mstmment at the conditrons 1% solutinn concentrauon, spmdle tio. 4, spindle -



The neutral gelling polyner may be a single, or. a mxture of nore than one,
neutral pol ymar(s) having gelling properties and having 2 ng

pH i ndepegﬂﬁ? S ubi lity. 29 NOV 2006 WO 03/101424 PCT1S 08 15 - The
- neutral m‘lo%lyrrer is, preferably, present in the for T&F?%W%& a

| evel of nmore that 10% but preferably nore than 20% by weight. Suitable . -
~neutral gelling polyners include polyethyl ene oxide (PEO, derivatives and

- nmenbers of the PEO fam |y (for exanple, polyethylene glycol (PEG),

preferably 5 existing naturall y.in thelgolid state, of suitable nol ecul ar

[ wei ght or viscosity. If used as a single neutral gelling polyner, it PBO

preferably has a MV of ? 4 trillion (4M, corresponding to an agueous
sol ution vi spredidDypia faptor 2001566 (el 21’93&1 | Bhysizal 38¢ Cliesival Propettiesrbonklsted

No. 2 spi ﬁﬂﬂ%ﬁéﬂiﬁyi%ﬁ? b her exanpl o of Sui tabl e PEGs | nclude & P30 of

Visconity range DS ebmlaicheliAeaRBE AL RAL B P RhEh Ropyg of

. correspondi tt@ihmermi@naﬂﬂmulmaiotbgdthwwittvioﬁpmagetnammmpmclgmobﬁmﬁ amPa. s.
Thi s range covers the value for i cal solution :viscosity: &L

| rrgasureds at 3 Q@@(wq%tr@dpmbtoaeﬁw égnmmagcwad it DM (50rps) HEb‘gb(m 000

0 b of e SorpR R 3EEEE o Rk I R OBh AR Ak e T PSR

20000, corr ey 39&&9" Ng tpectarrat a?ﬁﬂﬁinhb’exc‘iﬁ&ﬂ?irpducﬁ?&%ﬁﬁ%s fcfud® HiicaROARS00

cps), measured using a 50% aqueous solution (ww) at 20C using a
capi | | ary vassmitih steatyUbbedratede or equi val ent). [Ref: European

Lot o her | g B iagc?ﬁmma&?@gqoﬁ“ﬁﬂgéagrﬁaw;c@aiﬂ?@e%u@ﬁ@ﬁé B byErlon
Shrtant B °ﬁ¥%fﬁ5'3%?%éc8@?#+ﬂd§‘°’? e s e L e
 single neutial ﬁ“mmmﬁﬁd?“;ﬂ“ﬁf““hﬁfﬁe"f‘ﬁ?‘mﬁ e o o e 1 KT APNC
. 1_0080 cps" 851081 % 8 e C}%ai‘g Oﬁeéﬁééﬁ S0&Ps), %égg%ty@f%@m%i@ﬁ idyes
T I AMET I S o i
g lauryl sulphate of polyoxyl 40 hydrogenated castor oil}. _
15 Suitable atmounts of active ingredieﬁt in the compositions of the invention, whether
in the form of gefling mattix systetns or otherwise, depenid upott niany factors, such as the
nature of that ingredient (ftee base/salt ete), the jdose‘that is required, and the pature, and
amoints, of othet cottstituents of the composition However, they may be in the rahge 0.5
: © o B0%, for exampie 1to 75%; such 15 3 to 70%, preferably 5 to 65%, more preferably o
Q' 20 to 60% ad especially 15 to 55% wlw In ahy event, the amoutt of active mgmdwnt to be
| ificluded may be determined _routinely by the skitled person. '
A typical daily dose of 1 i:ompound of formula (1), or 4 pharmaceutically acceptable
salt therenf..:is 1n the range 0.001 to 100 mp/kg body weipht of free base (that is, in the case
- ofasal, excluding atiy welght resulting from the presence of a counter loh), irrespective of
25" the tisimber of individual doses that are administered dutitig the course of that day. A
preferred daily dose is in the range 30-500 mg | '
| Compositlons of the invefitiott such as those desctibed herembefore thay be made in -
accotdance with well kriowtt techniques such as those described in the feferences |
o tnentmned herembefore Compositmns of the invention that ate in the forim of gellmg
30 matdx systems may be prepared by standard techmques and using standard eqmpmeht



aqueoUs.'soI ution, calcul ated with reference to the dried subst ance, using a
.capillary . visconeter (Ubbel ohde or equival ent) One type Bf§ NOV 2006

: hydroxyet lu$5b1s4y 0se polynmer, for .exanple, "Natrosol & type

- 1411" fr‘gIIn E@IIE%I es I ncorporated (Aqual on), shows typ| cgilcfr %‘IQ?’@Iﬂé%kf ield
Vi scosMy of abo‘ut 20,000 nPa.s using a Brookfield Synchro-Lectric 30 Mdel
"LVP instrunent, at the conditions i% solution concentration, spindle no. 4,

o spindle 2 9 NOV 2006 WO 6371111424 1CT! SE*3/ 00s5s 16 speed 30 rpm factor

- 200, 25C (See Natrosol Physical and CH&mical Properties booklet,

| "33'.-007- 136 (1953), p. 21). Particular fornulations that may be nentioned

i ncl ud h I d f I d h

e 0e (g kD e pzaa%ww&%z@s@ Didgehgi e Losetner
h

e AR N AP bl L

50:50 (Wt cBfhbinatioy, of%&&%&d&@se@ﬁﬂr E:ldﬂl}ﬂé aﬁd@étr%eﬂrﬂeﬁeihéﬂe‘ﬁum formul ati ons
include lubricants, such "as sodium stearyl fumarate. In one aspect the

i nvention provi Aétbtn@ghmmpqsﬁtémswlﬁltl@ ifvatibioh ats efectbly adaptedite he admitdgered

(Sue ot Sotinire tedls 1o i u Fpee of iRl JA e AL oAl rmy

5‘ conprise ag e as
o Bo0eRs a‘?,“&@%“%‘é?}’ t&ggyeﬁgm wplﬁgh&@ri%m&% §)Is€eh?s’1hat"dr§ g Ichb@ﬁ td mggér}p 2 e

mul at 1"’on | ona
~a sol ubi | i skiligl indbentt b s &mssbahednpokopkﬂoxdmamlhm«égmd@ﬁi@&)mmphbrwn | auryl
St Ve I ngliePERE. § wq‘r‘iﬁs@ﬁéﬁf&ﬁi@” IO b SRR AHRRHGE WA the
active In + t he :
ffor m of g%taﬁaaaa;éeﬁ s> Y6t ek B as AL BEL e SERGMRONIINY gt O S. Such
s the nature 0o ILQIIefngre ?IreeII\II) gl‘f Itg ‘IIIhe %osethat l's

requireg, B@ﬂverﬁe?uma‘amamalmnu@mumw (DFugdahg Eh&ﬁftﬁ’hﬂabémﬂﬁhﬁ&@éncbh &ol.
conposi tion, However they may be In the r nge)gw to 80% for exanple I

- (5T il it e T, oS L QUL o Sk ve ' nr e
'.to be pl nc‘?‘gﬂésd‘%‘gwgﬁgéf ?Htﬁ%gﬂ%%ﬁﬁﬁg Vt&ggﬁrﬁg?eg]l? 11 ed person. ,%

- typical daily dptgcoMpRitiMTRE RN AlntibRiEY!R doddd orite oR RGBS @Aty Cal | Y

accept abl e
: (preferably oiice, buit to triote than twice, daily), irrespective of the nutnbet of individusl

15  units (formulations/cotnpositions) that are administered as part of otie “dose™.
The formulations of the inventiotl are adtministered to mamtalian patierts
(including hunians), and, fot compotnds of formitla (I)wheréin R? s tiot hydrogen, ate
theteafter tietabolised in the body to fotm cotpounds of formuta () wherein R? is
7 hydrogett that are phannacologicany dctive. _ . _
| (, 20 . Accordmg to 4 furthet aspect of the inventlon there is thus provided a formutation
' of the itivention For tise as 4 phatiaceutical. |
B 1 part:cular the compounds of formula (D) are, or ate metabohsad foIIowmg
admimstranon to fotth, potent mhnbxtors of throtbin, for exattiple as may be detnonstrated
it the tests described in inter alia mternational patetit apphcatmn No. PCTISEOIIDZGS‘? as
R LT well as international patetit apphcations WO 02114270 w0 01/87879 and WO 00/42059
) the relevant d:sclosures in which docuenits are hereby Incorporated by referetice,
By “prodrug of a thrombm Ihhlblt()l’” we include cotrpounds that are mbtabolised -
| followmg adrnmistratton and form 4 thrombin mhzbstor, it an experimentally—detectabIe

amount, followmg admjmstratinn



salt.thereof, ié I n the range 0,001 to 100 ng/ kg body meigni q& @raﬁﬁbase
-~ (that is, in the case of a salt, excluding any weight res 8' % m t he
.presence ter ion), irrespective of 25 the nunber .of individual
doses théﬁégggﬁggﬂlnlstered-during the course of that day. A preferred
daily dose is in the range 20-500 ng. Conpositions of the invention such
~as those described hereinbefore nay be nade in accordance with well

- known techni ques such as those described In the references nentioned

her ei nbef ore. Conpositions of the Invelion that are In the formof
~gelling 30 matrix systens. may be prepared by standard techniques, and
usinng standard eguj pnent O NOV 2006 WO 03/101424 gﬁ S$t|3/t| | ti58
17 known to the ﬂcﬁiéfﬁlﬂ‘gﬂé‘?fg@ﬁ anch‘gacawp Hithstagee"ove Heyh dlhﬂﬁﬁ%cﬁéﬁca dgahéct -

B T R B L

hereinafter. Al tmﬁn@ﬁﬂ&%fttwﬂﬁemoﬂd?@tHu@‘é%Ec't&lﬁo%%sHﬁanqgééé' c\énditiohs

* . adapted to be adm ni st ered oral ly heir use is not limte
- mode of adnihsrs inhihitionof theoebitids Edqurm&imﬁd]edcm‘dhtémsmhemmnmsagulmmhamapytibe
|nvent|on whi ch l.ncl ud stems that are well known to those -

skilled3in ii‘#@atﬁﬁ‘ftmdgdﬁ@ﬂ ﬂﬁ‘sf%pﬁéé% based upon pol oxaners, b| odegr adabl e-

merospheres, ol RARARE aRR BB R Rk Bo ALk YR BBy THloch
- described yndlortiegiesbf svirmials th€lading ohdne dt i@tku@wﬁ%@hypetedagmaﬁunyi méaalte

and Applications” (Drugs and the Pharmaceutical Sciences; vol 2nd

edition, edbrotrwmmbalic Chmsﬂé‘egﬂndﬁRwsqdﬂwwithﬁymhbl(W amﬁa fsc&

Dol i e S BATBE hehEgM RGHRE- bt BRGE ,
(prefergbl yo %&%ﬂc@ Léhcmﬁ)s. HEQT@C%M&M&R&C%'\V Yaideh), Bﬁfﬁlﬁﬁﬂku &r Qéq_u%&

nunber of individ units (formul ations/conpositions) t
admi ni ster eiﬂ:ﬁahnq:iwm mtithmmbi‘mﬁb poteifi iy pfumm‘ﬂl, htpadmofdctdrktb Othntmnndntinnmr e

22%2{1?15?331%4&5%%%@? b hyperenaElahi bty ang dh b erhedl Wirasecariods
et abol | sedidcRahiRg %rﬁgﬁ% ig&r mpm@f%ﬁs Qétaéoggdmtﬁ h%moc%}aasﬂnr hibaitl S

hydr ogen t hat are
iriduced thrombot:ytopema and defects in ﬁbrmolysns, as well as coagulation syndrorries

15 (for example disseminated ititravascular coagulation (DIC)) and vasculat itfjury in general
(for exatriple due to surgery). -
'The treatment of conditions whete there is a utidesirable excess of thrombin
without sighs of hypercoagulability. for exariple ift neurodegenerative diseases such 1
- Alzheitner's disease, | , |
L 20 Particular disesse states which tmay be wentioned mclude the therapeunc and/for
' prophy]achc tredttnent of vetious thrombosis (fot examp!e DVT) and pulmonary ethbolism,
artetlal throtnbosis (e.g. in myocardial infarctnon, unstable angina, thrombosis- based stroke
~ and penpheral artetial thrombOSlS), atd systemic etnibolistm usually from the atrium during
atrial fibrillation (for example non-valvular atrial fibrillation) ot from the left ventricle after
25 transtutal myocardial infarcnon, ot cavsed by congestive heart failure; prophylaxis of re-
 occlusiot (that is thrombnsnss) after thrombolysls percutaneous trans- tutnitial angloplasty -
y '(PTA) and corotiary bypass operatmns. the preventmn of re-thrombosls aftet rmcrosurgery
and vascular suirgery in general '
Furthar indicatiots inciude. the therapentw andlor prophylactnc treattient of
3 d:ssemmated intravascular coagulation caused by bacteria, multiple trauma, mtnxicatlon ot



20 According to a further aspect of the.invention there is2$d)br8s5 ded a
formulation of the Invention for use as a pharmaceutical. In particular,

the cenp f,formula (1) are, or are netabolised foll .
adni ni stwﬂgﬂﬂf% form. potent i nhibitors of thronbin, ge@é@i%ﬁ"@”"as may

- be denonstrated in the tests described in inter alia |nternational pat ent
application No. PCT/StQ -102657, as 25 well as international patent
applications WO 02/14270, WD 01/87879 and WD 00/ 42059, the rel evant

di scl osures in which docunents. are herl@by | ncorporated by reference.: By -

" prodrug of a thronbin inhibitor”, we include conpounds that are

met abol i sed I | owm r;g adm ni str t|on and forma thronbin inhibitor, in an

experi ment éFY Bis aftHpRAgHwant ﬁf‘?ﬂtméﬁ‘h@"@?ﬁtﬂﬁﬂ gantichwittoorelen 2006

 phar mceu ?@*i?"ewetﬁ% oo i AL s R R BB ABR S R,
present | naﬁd‘@iofd&iﬂﬁ‘l’?ﬁsﬂ@ﬂc valRes E)ro.fn%'t}ﬂatr 'n%&apﬁevﬁ&eaﬁd‘é{nﬁﬁbh@ﬂmﬁrtﬁafn%ﬁ% |

expected to be useful .in those conditions where i nhibition"of thrombin Is
required, sheit blooddsiti mnmtwﬁbmmin@hdc\amgmtmm hedsaqehiss disstig ndi cat ed,

[T LCRE L M T TR g TS
Concit| ons Y BSGERMA R alott BRUhaRH b bl SRS %*&%%?’?E di seases

which may pﬁmmtylftbwﬂs foltuwinig treathent strﬁhiraaﬂatﬂmwchaﬂotmmaépm ghookein to C
resi stance, such as the factor V-nut on (factor V e| den), and Inherited

or_ acqui r esepligrtiiag r@amr@%onyﬁemwwhw iinplyde, bu*;ﬁff@)t‘@ Hnited oy erleman asite of

e b ABh Bt oup AR B A kbR ROk R ARRPSRAEES 14
ant i phgsphghéBsderdilé bﬁqdéseéetéwpk{&rﬁmaiséﬁ %élre%ﬁl)infaﬂ%ﬁcdé%tﬁhlrtﬁmmbobﬁpar in

i nduced thronbocytopenla and defects in rinolysis, as wel

| _ coagu: at i ocer aicurmhwgmlaerimfeml aﬁxﬁamwam ssbamﬁlataaglfnamnttudu@mt&te
Curgory) . MR BRI A EhOSReR pF GG tr%gﬁwﬁ%%fqpi@‘fye&iﬁess

, Of thrombi fh coronary artety bypass surgety.

_ “The fonhulation of the presetit invention tay also cotitptise any -
15 antithrombotic agent(s) with a diffetent tmechanistt of action to that of the
" cotipounds of formula (I, such as otie of mote of the following: the atitiplatelet
* apents acetylsalicylic acid, ticlopidine and clopidogrel; thromboxane receptor
and/ot synthetase itthibitots; fibtinogen teceptor antagonists; prostacyctit
Ce | mimetics phosphodlesterase inthibitors; ADP-receptor PsT) antagomsts‘ and
R (1 20 inhibitors of eatboxypeptidase U (CPU). | '
| ' Cotnpoutids of fortnula (1) that inhlbit trypsm and/or thrombm may aiso be useful in
the treatment of panicteatitis.
The forrnulatmns of the mvention are thits mdlcated both in the therapeutic and/ot
| prophylactic treatmetit of these conditions. -
' 25 The formutations of the invention are useful in the delivery of a compound of formuia
| (Mora salt theteof to a pat;ent As the cornpounds of formitla (1), 2nd $alts theteof, are useful
in both the prophylaxss and the treatment of thrombms, the formulatiotis of the invenuon are
. also USeﬁiI in the treatrnent of such a disorder '



Wi t hout signs of' hyper coagul abli'l ity, for exanpl e’in n‘eurbd_egenerat I ve
di seases such as Al zheiner's disease, 20 Particular di,seas?-cgsﬁgve' gghi ch

r‘ nay «be

of venou$

‘ r&(honed i ncl ude the therapeutic and/or prophyl act

, reat nent
ABHRbsi s (for exanple DVT) and pul monary enmbdfGEMR0308Ser | al

~thronbosis (e.g. in nyocardial .infarction, unstable angina,
t hronbosi s-based stroke and peripheral arterial thronbosis), and
system c enbolismusually fromthe atriumduring atrial fibrillation
(for -exanpl e non-valvular atrial fibrgglation) or fromthe left ventricle
after 25 transnut.al myocardial infarction, or caused by congestive heart

failure;

prophyl axi s of re- occlusion, (that is thronbosi.s) after

thronbol ysi s, péeeardigdeadurtherrmspactiod th(aim@ﬁ@ﬁ)lbrbhéisiwm(?ﬁm}l neetepdedt onary
e oo R R R PR b o BB 8
. Therapeut | ﬁﬁﬂ%lﬂb %e?mysluﬁﬁih%gb@;ﬁ{%%t tifle t§9$l.ﬁ- Stphufihed |

i ntravascu

ar coagul*ati on caus rra, multi pI e traunmm,

intoxication or s ilINGth@OBFect O Skt viERboPEHVIID ] TR Ridion b timryventiber
- mechani sm anticoag;l- ant treat ment -when bl ood is in _contact with foreign

surfaces i Hithagiagy

tuse,ofa tiedigamenh fat Usgin thedtreatisent of shtombeks.s, vascul ar

e gt oo PR hyp R ARAR 67 BN SRRCIVEY A BRleeR Y B ER o
W th medi cgllideie Issd, @€ a cBpdiledy such as during 5 cardiovascul ar

surgery usi.ng a heart-|ung nmachi ne or in haenodi alysis; the therapeutic
and/ or ~ pr ophy| athe cortpasitionsiof thef tnvetitiop suve the advinbapel thattbeypinepnprovide a

(0oL T R RS LGPl O MBS0 el

nedi.cal

| ncl udg, DLty &Hifesd @ﬁmi{hﬁ'ﬁ&s?ﬂ\ difer 16 %ﬁfﬁﬁt a @%(i# Evelilandlof gf{?ﬁﬂeg%fl effect agalnst

at heroscl erdsi s suc

S coronary arteria sease. an or mat i-on of tOV'

- at her oscl etipéribosid mdunsy thae peivide efiiciestrdosing of sethedngredieabpraferibly as aioren,

cer ebr al

t hronbosis, cerebral enbolism peripheral arterial disease,

i schaeni a, thah gnegeordwirg dadlyng unst abl e  angina), reperfusion danmage;

Coronary ar toryCopRRSORTIRANE e BT he IR BRRREY ARk o f e | on

- may al so ceRpPirkd BsiAR¥stablished phartmaceutical processing methods and employ materials that

15

25

30

are approved for-use in foods or pharmaceuticals or of like regulatory status, .
 Cottipoutids of formula (1) cah be prepated using the following procedures,

General Procedures o o

~ TLC was perfofnied ot silica gel, Chital HPLC analysis was perforined using a 46
mm X 250 mim Chiralcel OD column with 4 5 et guard colutnn. The colutrin temperAture
was maitaified at 35°C. A flow rate of 1.0 L/t was used. A Gilson 115 UV detector
at 228 nm was used. The mobile phase consisted of hexanes, etharol and trifluroacetic
acid und the ‘apbmpriat_e ratios are listed for edch compound, Typically, the product was
dissolved in & miﬁima_l'amount of ethattol and this was diluted with the mobile phask.

In Preparations A to 1 beibw, LC-MS/MS was petformed using a HP-1100

instrument equipped with a CTC-PAL itijector and a 5 Trn, 4x100 Th_er'moQuesg o
Hypetsil BDS-C18 column. An API-3000 (Sclex) MS detector was used. The How fate

- was 1.2 ml/min and the tnobile phase (gra_cliént) consis_‘ted of 10—90% acetonitrile with 90-

10% of 4 mM ad. amtrioniu 'aéetsite; both cnhtﬁini_ng 0.2% fortnic acid. Otherwise;ibw | i
'r_esolution muss spectra '(LRMS) 'bee,"recbfded using 4 Microtnass ZAQ spectrotreter in BST |



15 antithronbotic agent(s) with a different nmechanismof action to that of
the conpounds of formula (1), such as one or nore of the f Ig wnmﬁﬁt he
antipl atel et agents acetylsalicylic acid, ticlopidine and cI op| dogt el ;

t-hr ombox : tor and/or synthetase i nhi bitors; fibri recept or
ant agoni %03 @?‘@gt acyclin mnetics; phosphodi esterase i nﬁ‘?ﬂﬁg‘gﬂ]@
Al'yP-receptor (PZT) antagonists; and 20 inhibitors of carboxypeptidase U
(CPU). Conpounds of formula (I) that inhibittrypsin and/or thronbin may
al so be useful In the treatnment of pancteatitis. The fornul ations of the

i nvention are thus indicated both in tHe therapeutlc and/or  prophylactic
treatmnent of these conditions. 25 The fornul ati ons of the invention are

~useful in the delivery.of a.c ound of f b alt thereof to a
batient. Agvmss&fe}ﬁ@aéﬁ%m#e ?rg?wwwem (B4R and blanrTevdulon et Moagur i o
bot h the Dy RS AR Bink ARk Qe HiBbsledin BOGLRLIMIARRS O

the I nvent I on SO us Suc

2006 WO Ofidd 4RdssRegL0A CBAMOP WithAcasind Bakephalif ((EﬂHSJP@O-,-P&ﬂﬁ&?mMna%be

invention, there is provided a nethod of treatment of thronbosis which
met hod congtendaed. adni ni stratlon of a formulation of the invention to a

- Porinerd aspect o RuspBHEE VS B sirye teclalo G 3o e Bl s i

invention 5 in the manuf acture of .a medicanent for use in the treatment of
t hronbosi s. Pot the avoidance of doubt, by "treatnment” we include the
t-her apeuti c tr eBtovesses fordhe mtﬂesmsftmﬁpqnmdpbflfmmummcﬁre aoitairied ti on. The

oar 11 ed sauSrel PHAL AR GBURTNO YT SPALIOASS T b ARy et By y
Hoerins) siagh %5“&%ﬁe@?éc?ﬁgégﬁ“%??%wwﬂ%%ﬁﬂé”%fp‘ﬁﬁﬁfhe%%@?tf%"ﬁgvﬁd2" '

effici ant - mestagos froacwhich t§ mgb@drmm@ﬁﬂferabl y no nore than once or
twi ce daily. Conpositions of the |nvent|on may al so have the advantage that

't hey may be
' Prepatation A : Preparatiott bf Comn ound A . .
(i) 3-Chloro-5-methoxybenzaldehyde
-3 S-Dichlnroanisole (740, 419 mmol) in THF (200 ml) wis added dropwise to
15 magnesium metal (14.2 g, 585 thithol, pre-washed with 0.5 N HCY) n THF (100
- mL) at 25°C. After the additiot, 1,2-dibromoethane (3.9 g, 20.8 tnmiol) was added
-dropwisé; The 'resultant dark browtt tmixture was heated at teflux for 3 h. The:
mixture was cooled to 0°C, and Nﬂdimethylfonﬁamide (60 mL) was added in
G e one portion, The tnixture was pattitiotied with dlethyl ether (3 x 400 L) and 6N
. C 20 HCI (500 mL): The combmed organic extracts were washed w:th brine (300 mL),
| o dried (Na;S04), filtered ahd concentrated in vacua to give at oil. Flash
chromatography (2x) on sitica gel elutihg with Hex:BtOAc (4 1) afforded the stib-.
title compound (38 9 g, 54%) as & yellow oil :

“ ot
I

| 25' _ ' NMR (300 MHz, CDCls) §9.90 (s, }H), 7 53 (s, 1H), 7.38 (s, 11D, 7.15 (s,
IH), 387 s, 3H)

| (n) Chloto-S hgdroxybenzaidehyd _ o
A solutmn of 3—chloro- -methoxybenzaldehyde (22. 8 g, 134 mmol see step (1)

_' 30 above) it CHQCIz (250 mL) was cooled to O”C Boron tribramide (158 mL 167



prepared using established pharmaceutical processing net hoi aﬁ@ e@@goy
materials that 15 are approved for use in foods or. pharnma gtl !\I r. of
~11ke regul atory status. Conpounds of .-formula (1) can be prepared using :
the fol | @ WYI%#¥cedures. General Procedures TLC was per PETABUB/ARSHSi [ ca
gel. Chiral HPLC anal ysi-'s was performed using a 46 20 nm X 250 mm
Chiralcel 01) colum with a 5 cmguard colum. The colum tenperature
was maintained at 35C. Aflowrate of 1.0 nL/nmin was used. A Glson 115
WV detector at 228 nmwas used. The mmbil e phase:consisted of hexanes,
-ethanol and trifluroacetic acid and the appropriate ratios are |isted
for each conpound. Typically, the product was dissolved.in a mnimal
amount of dtthal) svdsadded dropwisesvel 15unad Adtertstittig, tetiehetionmiseire &5 2 n
Preparati on 110

s to I .bel ow, ,LC Mg was, performed using,a Hp-

i nstrunent heggpéggﬂ"ﬁn"fﬁﬁ agded Q%V%X&he@@&ipﬁrwaéﬁbﬁnﬂgaqtpﬁ,Wlﬁ&ta_fé fm
Ther noQuest | Jrer R , A ' 56, _ det ect or
was used. .}Rgn%:l/';@aétr% vvggérﬁv}%%n% EI ﬁnéﬁﬁzadﬁgapﬁ%g%ﬁ%?ﬁ%@gggs (gradient)
consi st ed ebncept:RiRYolRoduaNFlash htomdtdy @ty oINS pefelitth@@dtharmoni um
acetate, both contai nklbg? 0.2%formc acid. Ot herw se, Tow 30 resol ution
mass spéct HexEOAER: aFlerded dhsy bditlestatapoindA 2 @nds%).ZQ spect roneter in
HS1 2 9 NOV. 2005 WD 03/101424 PC t/ SE03/00858 21 -posneg swi tching ion
- nmode (mass range m z 100-800); and high resolution nass spectra (ARMS)
were recor dg ' 968 Sf3eC e Y

i oni zat i ondﬁ%’n@?_ ggggﬁ%’gge ﬁ?g'ﬁ%(s), I}@Og)ﬁg\r;\ﬁﬁs'jéi@cgﬁéﬁEﬁ'Eg&‘ngﬂ’n
(C2s1437No@H8 (@dH)nternal mass standard. 5 tH NVR spectra were recorded
@si ng tetramethylsilane as the internal standard. Processes for the

ynt hesi s of conmpounds otformulaa (1) are contained in |International

Pat ent plicatiqn. No .. e ,_ (] n'_ S, 02/ 44145, earliest priority
date oif pedifid Sl RS RENZRNTE 001 pubi i shed 06 June 2002)),
- rel evant t9\ﬂdl‘ﬁt?HMS-Qﬂmfofpﬁyd&'BifﬂénkﬁdéH%Qgpi’%,aﬂﬂqﬂmbﬁrs@é $le gﬁr eparation A
. Preparation of Conpound A_m&‘l) 3- Chl or o- 5- net hoxybenzal dehyde
tbove) it 2-propanol (250 thL) and 30% KOH (100 mL) was heated to reflux.

While stirting, CHCIF, was bubbled into the redction tnixtute for
2 b, The reaction tixture was cooled, acidifiec_l'with' IN HCI and extracted with
t5  EtOAc (2 x 100 mb). The organicy were washed with brine (100 ﬁtL), dried
(Na,S0y), ﬁltered and concenitruted in vacuo. Flash chrométography ot silica gel
eluting with Hex: BtOAc (4:1) afforded the stb-title cottipound (4.6 g, 46%). |

C 'HNMR (300 MHz, CDCly) 8 9.95 (s, 1H), 7.72 (5, 1H), 7.52 (5, 1H), 7.40 (s,
0 1H), 6.60 (t Jur="71:1 Hz, 1H) | |

(iv) Ph(3-CI)(5-OCHE,)-(ROCHIOTMSICN |
.A solution of 3-ch16ro-54dfﬂuototﬁethoxybenzaldehyde (4.6 g, 22.3 mmol; see-
© step (iif) above) it CH,Cl, (200 L) was cooled to 0°C: Znk; (1.8 g, 5.6 tritmol)
25 und fr‘i‘methyis’ilyl cyzhide (2.8 g, 27.9 mimol) were added and th'g rcact’idn mixture
| was allowed to warm to room temperature and stirted for 15h. The mixture was
- pattiaily coticetitrated in vr.icué yielding the é;_ibétitle compound as & liquid, which
* was used directly it step (v) below without furthiet purification or characterization.

3 () Bh-CIG-OCHR)-(RSICHOHCINIIOR



3,5-Dichloroattisole (14.0 g, 419 nmol) in THP (200 nL) was added dropw se
to 15 magnesiumnetal (14.2 g, 585 mwo!, pre-washed wthOSNHm{ I n
TI-1F (100 nit) at 25C. After the addition, 1,2-di brom)et%E V32 bg, 20.8

nmol ) avvasw@dgggiuzgir opwi se. The resul tant dark brown m xtur }f]@{% ed at
reflux for . The m.xture was cooled to 06C, and N, N-di F’ i am de

(60 M) was added iln  one portion. The m xture was partitioned V\Ath di et hyl
ether (3 x 400 tnL) and 6N 20 14ClI (500 nlL): The conbi ned organic extracts
were washed with brine (300 nm.), dried (Na2SO4), filtered and concentrated
in vacua to give an oil. Plash chr oma®dgr aphy (2x) on silica get el uting
with. Hex: Et OAc- (4:1) afforded the sub- title conmpound (38.9 g, 54% as a

150 R R s bt bl £
5] 0 BB St el Wk oo 1

tnl, 167 2 StNEN 1390 then\Wartidly LohdedraRUTA SA3/ YOGS theskbray dompanddded

dr opwi se over 15 m Af t er stlrrln the reaction mxture for 2° h, H20

(50 ni) wasasadm@éﬂ %r]bvh yas gegd | %éﬂem(wéwrmgtfuﬂbmwnﬁpamw with Et20 (2 x

100 m). ﬁa aﬁ@a %tﬁo | ayers were conbined, dried (Na2SO4)., filtered and

-~ concent at &4 4 Fl ash chr omat ography on silica geI eluting with 5
Hex: St OCAc (4:1) afforded the sub-title compound (5.2 g, 25%. "11 NMt (300

ML4z, CDClj) S 9.85 (s, 111) 7 35 (s 111), 7.20 (5,111), 7.10 (s, 111),

3.68 (a, 11%) P ' ; et hoxybenzal dehvde A sol ution of

3 propanol PEEE%%%@E@ %%/ﬁﬁ@éﬁ@&&ﬁﬁ%t”&gé BreatEa 229 R g5 N, | ¢
- szI;[ 09" RUEbE8 MRS S THE Osbi¥ Y 6386 HRSQUIASDHIS { @addedng™he,
710 the reaction was stitred at 40°C for 65 h, cooled and then partially concentrated in
vacko to retnove tmost of the THF. The reaction mixture was then extracted with
Et,0O (3 & 100 mLL dried (N4,804), filtered and conicetitrated i vacuo o afford
the sub-title compotnd as a solid, which was used in step (vii) without further

 putification or characterization.
i3 |

(vif) Ph(3- CI)(5-OCHE;)-(R $)CH{OH)C(0)OH
A solution of Ph(3-Cl)(5-OCHF)-(R,S)CH(OH)C(O)OE (6.25 g, asstie 22.3

thimol; see step (vi) above) in 2-propatio] (175 tl) and 20% KOH (350 ml) was-
stirred at rooth tempetatite 15 h. ‘The redctioti was then partially c;oni_:entrated in
(/ 20 vacuo to tetnove tost of the 2-propatiol. The rethalning mixttire was acidified
 with 1M H,50,, extracted with EtO (3 x 100 mL), dried (N2;50¢) and
: cbn'centrated‘in vacuo to glve 4 soiid..' Flash chromatogrsiphy on silica gel eluting
with CHCB:MeOH:'coﬂcent'i'ated' NH,OH (6:3:1) afforded tﬁe ainmm_ium salt of
 the sub-title compound. The athmontism salt was then dissolved iti 2 mixtﬁrg of
25 EtOAc (75 mL) and H,0 (75 mL) and acidified with 2N HCL. The orgatiic layer
© was Separated' and washed with britie (50 L), dried (Na;504) and coticentrated in
vacio to af_fordfthe,s'ub-tiﬂe comp_ound (328, 57% fm steps (iv) to (vii)).

‘HNMR (300 MHz, CD;OD)8738 (s, m),m (s 1H),715(s, lH),689 (t, Ju.
0 k= 711Hz,1H).516(s,1H) | -



15 EtOAc (2 x 100 nL). The organics were washed with brine (100 nL), dried
 (Na2s™4), filtered and concentrated in vacua. Flash chromatograph
-silica gel eluting with Hex: bt OAc (4:1) afforded the sub tlﬁQélp(B%rzg‘gh
(4.6 g, ; MR (300 MHz, CbCls). 8 9.95 (s, 111), 7.7 7.52
(s, 111),4@((.@10(.:)’”?ﬂZE\I 20 111), 6.60 (t, Jwr = 71:1 Hz, 114) %&?ROP’M@B
Ph(3-C)05-OCHP-(tt.s)CH(OTMb) CN A sol ution of
3-chl oro-5-di f | uor omet hoxybenzal dehyde (4.6 g. 22.3 nmol; see step (iii)
above) in Cl142Cl12 (200 nm) was cool ed t2 0C: Znl12 (1.8 g, 5.6 Mnot) 25
and trinethylsilyl cyanide (2. 8 g, 27.8%mmml) were added and the reaction
m xture was allowed to warmto roomterrperature and stirred for 15 h. The
M xture was partially concentrated in vacuo yielding the sub-title
‘conpound as a liquid, which was used dlrectly in step (v) below wi thout

fugr;?gropc):jr \fih mgam?;gtoeﬂgg%%z i
PCT/ $103/ 00@_&_&@@@)@}_@ 5- OCHP2) - ()2, S) CH( OTMB) CN (6. 82" g,

22.3 mol ; e step i’hﬁ)s ):ff'ff )Cﬂé)c{ﬂ) ( se %o 12011Pt Ol4a?;ggen1_)
The reactlo tRixkire of Cl)&'p dy\@&) Q@ éﬂogﬁl’lﬂaal& y2ddmsakisteat ed in

] ot (DBl st PSRRI 52 6ol b st Do i g 1 Step
~Pn(3-0) (5- SRS |1255) O RLOH T CoP B Thi ot Rkl ) O ) O

(6.24 g, assune ; see step (V) above) was dissolved. in THP (250

m), 0.5M 1fileed thraogh Seljte@asd dercfélter znke washet avitheitOhicoThaddtrateiwased at 40C
the Thp THOPRCESERRLH ey BRLSdbiebted iR e SR Eoaanhy R SGieh geteitliver o0 ﬁf 0o
8 e g A O 5 AP i 1
purifi cht i othe sub-titlecenipeuridsdt) :md (b}LECompaund (a) as 4 salt was dissolved in H20,
| acidified with 2N HC! and extracted with EtOAc. The organic layet was washed
with brine, dried (Na,SO4), ﬁitgréd and concentrated in vacio to afford the sub-

title _compotind @ 2 8, 37%).

‘15 For sub-txtle cottipoiind (4)
| 'H NMR (300 MHz, CD;0D) §7.38 (5, 1H), 7.22 (s, m), 7. 15 (s, m;. 5 89 (t, Ju.
p=T71.1 Hz, 1H), 5.17 (5, 1H)

S -~ (ix) Ph{3- Cl' 5-OCHF. . RYCH 0' C 0)-Aze-Pab(Teoc
| ( - 20 To asolution of Ph(3- Cix5- OC‘HFz)-(R)CH(OH)C(O)OH (1 g, 4.4 tiitiol; see.
© step (viii) above) and H-Aze-Pab(Teoc) (see intethatiotial patent application WO
 DO/42059, 2.6 g, 5.7 tumol) in DMF (50 mL) at 0°C was added PyBOP (2.8 g;--s.s
mimol) and cottidiie (1.3 g, 10.6 tritmol). The reaction was stirted at 0"C forz h
“and then at robm'témperattifé for an additional 15 h, The reaction mikture was
| 25 concentfated in vacuo and flash 'bhromatbg’faphed oft sitica gel (3 x), eluting first
 with CHCI5:EtOH (9:1), then with BtOAC:EtOH (20:1) and fiially eluting with-
CH;CI; CH,0H (95: 5) to afford the sub title compotmd (1 0 2 37%) as 4 white

-' solid.



~(vii) Ph(3-G)(5-0CHP,)-(k.S)CH OL4)C(O) OH A sol ution of - |
~Ph(3-d)(5-0CHP2)-()?,S Cl1(OHC(OArt (6.25 g, -assunme 2 N@r‘gmglm:g@ee step
~(vi) aboyg)iddid,Propanol (175 nl) and 20% 1(011(350 inL),, “stirred at
room terr}@rg{@ri‘é‘_’w h. The reaction was then partially coh ﬁ?@é{’["w in 20

‘vacua to renove nost of the 2-propanol. The remaining mxture was acidified

- -with 1M 12504, extracted with Bt20 (3 x 100 AL), dried (Na2S04) and

_ concentrated in vacuo to give a solid. Plash chromatography on silica gel

. eluti ng. w th CHCL13: MeOH concent rat ed 28144014 (6:3:1) afforded the anmoni um

-salt of - the sub-title conpound. The ammonium salt was then dissolved in a-

m xt f t 5 d H20 (75 AL d i difi ith 2N 11C1.
The. or gani LENIECDSMita cIiS duixkinaohamaivn (A0 TN e { b Hbtey , ried
G aront r onfLrEhETARTR 36, dio MAFE9) (OUE L LA Hates L eed S6WRANTS (512,
TPNet W, rsLBst s, 1S 9BASS i oI T, 01 08D 16 chogm) 114) 2 ©

~_NOv 2006 WO 03/101424 t' C1/5103/00850 24 . (vVili 111a) and

~ Ph(3-c)) (5088K9H)S) CH(OAc) C(0) 014 . (b) A mixture of

Ph(3-dC (SWL-QW) OH)C(OOH (3.2 g, 12.7 ntnol; see 5 step (vii)
above) and ZL6 M Ao (-2.0°g) in vinyl acetate (125 tnL) and

- Mri3i12 (125 mb) was heated at reflux for 48.h. The reaction m xture was
~-cooled, filtered through Celite(r)- and the filter cake washed with |;toAc.

The: il tratxe PhesChHiHOCHIE) SR HIGHCHOWA zePdbOME shivell t o f1 ash |

chr omat ogr Si si]ica gel eluting Cw th CHC 3;: MeOH:. concentrat ed N144014

(6 50) 1 BRI PEHER oL are-PatisTenrs (4D 265 irdelnpsisiate. (n) and
, Conpo : : ' ed. i, ag gl L {th 2N HO and
{7 actod D toPEs Bisfvis HEM LRSSl on MDA o, 0™

(Na2SQp mbdh{mﬂ%%me heRichiHEE wiad adtid U The fi fufeow s lidubedsitiooti t1 e

compound (a) (1.2 g, 37%. is For sub-title conpound (a) o

- for2h. The solvent was evaporated and the residue was partitioried between -

water and ethyl acetate. The agueoits phase was extracted twice more with ethyl

acetate and the cotbined organic phase was washed with water, brine, dried
(Nae50,), filteted and evapotated. Yield: 0.41 5 (91%).
M NMR (400 MHz; CDCly) : §7.83 (bt, 11, 7.57 (bs, 1H), 7.47 (d, 21, 730 (d,
2H), 7.20 (o, 1H), 7.14 (i, 1H), 7.01 (m, 1H), 6.53 ¢, 1H), 4.89 (s, 1H), 4.87 (m,
{H), 4.47 (in, 2H), 4.4-4.2 (b, 1H), 4.17-4.1 (1n, 3H), 3.95 (5, 3H), 3.67 (m, 1H),
2,68 (mn, 1H), 242 (n, 1H) 0.97 (s, 2H), 0.01 (5,58, |

(xi) Compotind A -
Ph(3'-Cl)(S-OCHPg)—(R_)CH(OI-DC(O)-Aze-Pab(OMe‘ Teoc) (0.40 g, 062 -mfﬂol;
‘§ee stép (x) above), was dissolved In 5 mL of TFA and allowed to teact for 30
mitt, TFA was évéporated and the residue was partitiehed-betwecn ethyl acetate
25 - and NaHC03 (aq;j_.. The aquéo’us phase was ex.tra‘cted twice tiote with ethyl -
acetate and the cotnbined brganic phase was washed _With watet, britie, drled |
(Na;80,); filtered and ‘evéporated. “The produt;t'waé, freeze dried ftbiﬁuf
waterfacetonitrile. No putification was ﬁEcéssary.YieldE ‘0.728_ g.'(ss%).



14 NMLt (300 MHz, C1730b) 57.38 (s, 114), 7.22 (s, 1H), 7. 15Q(N0V U5
6.189 (t, .IN -71.1 Hz, 114),5.17(x; 114) (ix) -~ |

. Ph(3«0) (5 OCHuil - (. P) CH O - Aze- Pab( T 20 T lution of .
PhEB-O §@@ﬁ%@f§>t§mﬁgﬁgc§m?1 ? _é, eZ.CL tttngl a ':g%éj”ﬂéf@ﬂﬁwi ii)

. above) and H Aze-Pab(Teoc) .(see international patent application WD

.00/ 4205912.6 g, 5.7 nmml) in bMP (So tot) at OC was added PyfloP (2.8 g,
5.3 ntnol) and collidine (1.3 g, 10.6 tnnol). The reaction was stirred
at. 0OC for 2 h and then at roomtenpe@gture for an additional 15 h..The
~reaction mxture was 25 concentrated in vacua and flash chromat ographed
on.silica gel (3 x),.eluting first wth Cl4C13: HOH (9: 1), then with
~ Ht oAt : Pt OH éwx)(séammz;r@mﬁweaa{sprsgnm,ﬁ.smzm,zz.z&ebmé,%usmo -
afford the i 1l nd, (.1, Q; % . ' sl 9 Nov
2056 IO oéﬁ%ﬁ&iﬂzﬁ“@%%‘%@?gﬁ@ségl%% lﬁlmf% AL hedBofs  ure o
rotanets) A, A8 pt1{ &, \ ; - . : : 6. 89 and
691 (1, el s G, L 4, HYLAT OHI R (R B SR (1
114), 3.97{m, HI), 2i40 (nG1H), 2.10-2.75 (m 211), 1.05-1.15 (m 214), 0.09
, 914) 5 M5 7). .6 M+ 1)-" Ph( 3-d ) (5- OCHP
Ef) CH( C d’@Nﬁ&fﬁéb&igjﬂéCD@ﬂ%Mrb&@l and/or ami igte carbohs, rotatmers) :
Ph(S-CI)(51i§§5ﬁ&¥éaég%gﬁé% ) (O - Aze- Pab( Teoc) (0.40 g, 0.65 mml; see

step (ix) _ lved in 20 nL of acetonitrile and 0.50 g (6.0
mol ) of O HRMSBAIRYlted X6 © n%@n: LEoTYYY i 249, iind 3984d47 The m xture
- was heated at 70C for 2 hi.S e is}gwgﬁ{mms evapbrat ed and the residue
was partitioned between water and ethyl acetate. The aqueous phase was
extract ed },vm ce qﬁMth_ et h‘}/fl _acetate and the conbi ned organi c phase
was washed iRRARUOR B treparation Bl Lompouney7504), filtered and evaporated.

Yield: (0.4 : SBid. 83 (bt, 1H), 7.57
(Ibg, 11‘2),81)79( zoniffitd - 83 ( H)

/—'\\]

L. of dty THF undet argon and was cooled to —78°C. Butyllithium in hexate (16
- L 1.6M, 0.0256 mol) was added dropwise with stirting. The mixture was stitred
for 15 min. Meatiwhile, a solutiott of 3,4,5-triflorobenzonitrile (4.0 g, 0.025
15 mmolj in 100 mL of dty THF was cooled to -78°C utider atgott and the former
solution was added thtough a cannula to the latter solution over & period of 35
min. After 30 min, the cooling bath was retiioved and whe the redction had
 teached room temperature it was po_u'red into 400 mL. of water. The THF was
. (, | evap‘orate'd and the remaining aqueous layer was extracted three times with diethyl
20 ether. 'The combined ether phase was washed with water, dried (IN8;S0;) and
evaporated. Yield: 2.0 g' (30%).

't NMR (500 MHz, CDCl)  7.4-7.25 (1, 2H), 5.01 (s, 1H, diasteromer), 4.91 s,
1H, diastetomet), 2.88 (_s',- 3H.“diasteromer), 2.52 (s, 3H, diasterotnet), 2.49 (s, 3H,
25 diasteromer), 2:34 (s, 3H, diasterommer), 1,72 (broad, 1H) | ‘

(i) 2.6-Difluoto-4-formylbenzonitrile . -
2.G-Diflﬁbro-d.[(methylsnlfiﬁyl)(methylthio)mgthyl]benz'ohitrilé (2.17g, 8.32
© mmol; see step () above) was dissolved in 90 L of THF and 3.5 mL.of
30 comentrated suifuric:acid was added, ‘The mixture was left at tootn temperature



' 214) 7.20 114), 7.14 114), 7.0t (m 114), 6.53 _
(s, )114) 4(|8;1 (m )M, 4. 4(7m(|n )214),.-4.452].2 (b? 114),4(?79%}})@%314) ‘

00 E pel] (0 8 258 (0 119, 2 92 (ARGl 219

Ph(3- Cl)(5 OC1. 1H2) - () t) C11( OH) C( O) - Aze- Pab( OMe, Teoc) (0.40 g, 0.62 mol ;
see step (x) above), was dissolved In 5 tnL.of TPA and allowed to react for
30 min. TPA was evaporated and the residue was partitioned between ethyl
 acetate 25 and NaHCO3 (‘ag.). The aqueo?® ‘phase was extracted twice nore
“with ethyl .acetate and the conbined organic phase was washed with water,

e e hhy AR B s OB B YA Rl Stfter 8 Utbs s o1 o6 26
ST 2 GbBORPRNQ A HOLAG) FRLSEGEEANSA A0 hitie W2 (600 M
68 et ot vt
1143 2. 68 ‘?\eﬂq lﬁlﬁzé 98%)4%h§eﬁsﬁimn§ theec @nm@s(emblisha(ﬂsﬁy%t)ls (m

(e, O R ) e Pl 0

_prepar at i onexpécted supbiag phitern wifl 1Gesep m’%]&nfsfanﬁslh the order of 260 Hz atid
2, 6-'bi fl.uoro-4t (et hyl sul finyl)finethvlt |omethy benzonlt ile

(Met hyl sul 6. hjiz)respectinply eorespendisnie dipeemd :0nes Sauping fromale ficstsel ved in
100 nL of ?(FHX_ THP under argon and was cooled to -78C. Butyllithiumin

~hexane (16 51, 6M 0.0256 nmol) was added dropwise with stirring. The
xture was stirred for 15 nfn. Meanwhile, a solution of '

334, 5- trlfluorobenzonltrlle (4.0 g, 0.025 15 mmol) in 100 nL of dry TH\Nwas

- cool ed tbo MR EOD MﬂgxiﬁbélhﬁiﬁtméSf(mrir]ﬁr'l 33¢mu2EHpn was added t hrough.
t ,cannul ata the l'atter solution over a period of 35
(m) -Diﬂuoro-4-h droxytnetly lbenzomtnle 7
2,6-Difluoro-4-fortmylbenzonitrile (1,36 g; 8.13 mimol; see step (if) above) was
 dissotved m 25 ml, of methatol and cooled on an ice bath. Sodium borohydride
15 (0.307 g, 8.12 mmol) was added in portions with stirring'and the reactioi was left
for 65 mitt. The solvent was evaporated and the tesidue wis pattitioned betweett

. dicthyl ethet and aqueots soditm bicarbonafe. ‘The etheteal layer wis washed -

* with triote agueotts sodiut biearbenate ahd btine, dried (Na;SO) and evapotated.
R The criide product crystallised soott and could be used without further punﬁcatmn.
- Q S0 Yield: i 24 £ (90%). |

m'NMR (400 Mtz CDClg) 5724 (m- 2, 481 (5, 2H), 2.10 (broad, 1H)

_ {iv)4 Cyane-2,6—d1ﬂuombenle mhethaesulfonate
o 25" To ah.ice cooled snlutmn of 2,6- difluoto-4- hydroxymethylbenzonitnle (1 24 B

1732 minol; see step (1ii) abOVe) and methanesulfoﬁyl chloride (0.93 &, 8.1 mimol)
L in 60 mL of tnethylene chioride was added tnethylamme (D B1g,8.1 mmel) w1th
i stitrittg, After 3 h at 0°C the m:xture wis washed twice with 1M HCH and once '_
S - with water, dried (NazSO4) atid evaporated Thie produet could he used mtheut -
L 0 :._further purlf' catiott. Yield: 1.61 g (89%) | .



ruin. After 30 mn, ‘the cooling bath was renmoved and when the reactlon
- had reached roomterrperature It was poured into 400 nt of ﬁvgter g THE

and the remai ni ng aqueous- Iayer was extrac dN Bﬁrw
t| mas V\n%ﬁﬁlﬁ@ﬁjﬁ 20 ‘ether. The combi ned et her phase wasPOEEEBAGS h

" water, dried (N62SH4) and evaporated. Yield: 2.0 g (30%. 114 NM ( (500

- MHz, CDC13) 8 7..4-7.25 (m 214), '5.01 (s, 114, diasteroner), 4.91(s,
111, di asterOner), 2.88 (s, 314,diasteromet), 2.52 (s, 34, dlasterotnet),
©.2.49 (s, 3H, 25 diasteroner), 2.34 (g 314, diasteroner), 1,72 (broad
1H) (ii1) 2 6-bifluoro-4-fortnyl benzonftrile

2,6-Dbiiluoro- 4t(ruethy|sulf|nyI)(nEthyIthlo)nEthyIIbenzonltlle (2. 17 g
8.32 nmmoh, see step (1) above) was dissolved in 90 nL of THE and 3.5 nL

of 30 conceptat.ed sylfur] Ld was ed.. The, .m e.mas left at room
terrperatureﬁé‘j@&ﬂ\%ga%%ﬁ’émgéﬂmi%?%&ﬁﬁg}ﬂ’ﬁésg 27 for 3 days

and subsequently poured into 450 nL of water. Extraction three tines
with EtoAc followed and the conbi hed et hereal phase was. washed tw ce

with aqquwﬁ49&?ﬁWMb26ﬂbﬂﬁr&@zﬂm‘mteh bri ne, fdr| edf(l\la2$04) and

T
oot Bbi | Shed Bxtirsci-sgaro Ll sbipbancy Msshapesilionia Eaﬁé’é Hamotns at
LSl ann SR S RBRREE R AONPH £ BUURITIN G BB B T
to an IpsozaMamMIaw@@stmem rédrﬁférﬁﬁb@atﬁﬂemhﬂgat gthe idsulth? whk4 NVR (400

MHz, CDC13) 610.35 (s, 11#), 7.33 (m (1iT)
2.6-bifl uonsubseqmdm;ouredtimlwambnf wahetm extracted three times with dxethy]

2,6-1)ifluo for n 1. 5.13 ee i)
--Qbove) was {hafés@ﬁlc(?é% qeﬁeé'g “ﬁuE’11 ‘\g‘?ét ﬁ‘é?n@“%m\a}%a’a?% 91;[ Ice b t h.
“Sodi umgpor 7 | W th
Costirri r%g amx$hég%e%%¢gﬁ%§%% t &P %s) Gﬁ?&a&%ﬁgpgo vg%&é&%d
evapor at ed therptodiut crysiilised. 'Dlmrestavasmvam&tdd battivesly butiistinil cenplele and
aqueous Soﬂb%?ssblﬁgfd %%Ee?maﬂy f2 tg??vta?gslsmlng fo be aliiost quanﬂtatch based

ot NMR and analytical HPLC,
15 'H NMR (400 MHz, CDCl) 5 7.29 (1, 2H), 4.46 (5, 2H)

vi) 4-Amnitomethyl-2.6-difluorobenzonittile
This redction was cattied out according to the procedure descr:bed i J. Chem,
_— Res. (M) (1992) 3128. To a suspetision of 520 thg of 10% Pd!C (50% moisture) in
- C 20 - 20 mL of water was added 4 solution of sodititn borohydride {0.834 g, 0.0221 mol)
i 20 tol. of water. Some gas evolution resuited. 4- Azidomiethyl-2,6- |
ditluotobenzonitrile (1.26 g, 6.49 minol; see step (v) above) was dissoived in 50
i, of THF dnd added to the aqueous mixture oh an fce bath over 15 mih, The
- mixtutre was stirred for 4 h, whereafter 20 il of 2M HC! was added ad the
25 mixture was ﬁltetcd through Cehte The Celite was riised with riore water and
: - the combined squeous phase was washed with EtOAc and subseqtiently thade
~ alkalitie with 2M NaOH. Extraction three titmies with methylene chioride followed
E ‘and the combihed Drgafic phase was washed wlth water, dried (N32504) and :
evaporated. Yield: 0. 87 g (80%) | | g
4 |



~with nore aqueous sodi um bi carbonate and bri ne, dri ed (Na2§%}wgln§
evaporat ed: The crude product crystallised soon and coul d U@ﬁthout

- f.urt her- puri ion. - 20 Yield: 1.24.g (90%. "HNMt (4
7.24 (m %Q%"i‘ﬁ%l (s, 2H), 2.10 (broad, 114) (iv) POrkHmnsze 1

. " 4-Ckano- 2. 6-di fl uor obenzvl tnethanesul fonate 25 To an. ce cool ed sol ution of

2, 6-di fl uot o- 4- hydr oxymnet hyl benzonitrile (1.24 g, 7.32 mnol; see step
“ (I'li) above) and net hanesul fonyl ‘chloride (0.93 g, 8.1 mvl) in 60 M of
net hyl ene chloride was added triethyl @4 ne (0.81 g, 8.1 nmmol) with
'stlrrlng After 3 h at 0C, the mxture was washed tWI ce with 1M 14C and

o trout | oAk b T CBERTE s i, BHBPROE 1y 3055 Brasds Sy 5006 v

. 03/ 101424 PCT/ 5t 03/ 00858 25 111 NI\/R (300 Mz, Cbd's) S 7 29 (m 214), 5.33

(s, 214), 3.01 (s, 3H). (v) 4-Azidot net hyl - 2. 6-di fl uor obenzonitrile 5 A

m xt-ure of (ﬂt)@g@eﬁﬁﬂ@tﬁ-ddneﬂ-mm;g@fhbnylaﬂmmg&b&r&@mﬁl@ (1.61.9, 6.51 nmol;
see step (iv) abov and soqy m azi de (O, 72 0111 not) In tO tnL of
“wat er and 1"'&2@‘?\@[0"(1? 26-digliigro ﬁ%ﬂﬁ@fﬁ@r@t&lﬁ@immmﬁt The

R AR T el T T A
times withid grszdrmmdl)tia@m N 2SOMIE and aeey@mﬂﬁtr&muréw%mmecﬁﬁmlse vas

'evaporated for NMLt purposes and the product crystallised. The rest was
evapor at ed hc Zhe ThiFswis evapordted andithd residip was partitioherdwtwesti witer gadheor et i cal | y

1.26 g) wa utpd to al nost itative nd anal yti cal
| “Q ) <" TRGRR TRl Tosh A yadleR Tt s St B S 46T sy (V1)
Amttio I arried out
 accor di ngrrtgltci)lmt/%Zﬁ%ré'(tz))gd(te’fiS‘?l dgselggr?gg Fo’dhét%oﬁ@nb% Js@@%ﬂh@ﬁ’c Wﬁ?ﬁiggm 3128 To a
suspen#) onpurificaion.nijiekf: 188% B8P, (50% noi sture) in 2b 20 iL of water was
added a sol ution of sodi umbotohydride (0.534 g, 0.0221 not)
lIJI NMR (300 MHz, CDCl3) § 7.21 (m,2H), 4.95 (broad IH), 4.43 {broad, 2H),

1.52 (s, 9H)

{5 (vii) Boc-Pab(2.6-diF)OH) |

A mixture of 2,6-difluorb-4—tert-butoxycarbonylaminomethylbenzonitrile (138 ¢,
516 nitriol; see step (vii) above), hydroxylamine hydrobhlpride (1.08 g, 0.0155
tnol) and triemyiamine (1.57 g, 0.0155 mol) in 20 mL of ethanol was stirred at

) roor temnperatiire for 36 h. The solveiit was evaporated and the residue was

<,, 20 | parntioned betweett water atid methylene chlotide. The otgatic layer was washed
. with watet, dried (Na;50) and evaporated. The prodiict could be tsed without
" further purificatioh. . Yield: 1.43 g (52%). |

 'HNMR (500 MHz, CDOD)  7.14 (tm, 2H), 4.97 (broad, 1H),484 (broad M),
25 440(broad 21); 1.43 (s 9H) - :

'(1x) 3oc- Pab(2,6-d11_'4‘) HOAC.

© This reaction way carried out according to the procedure descnbed by Judkins et
e o al, Symh Comm. (i998) 4351 Boc-Pab(2, 6~ dF)(OH)(l 32 g, 437 titttiol; see |
B 30 step (vin) above), acetic anhydride (0477 g, 4.68 mmol) and 442 mg of 10% pd/C



"i'n 20 niL of water. .Some gas evol ution resul ted. 4-Azidotnet hyI 2 6

di f1 uor obenzonitrile (1. 26 g, 6.49 mmol,, see step (V) above Vaﬂﬂﬁn
.-di ssol ve mt - of T1.1P and added to.the aqueous m 0 |ce
bat h ove&i@’@?ﬁ“ The mixture was stirred for 4 h, where 'F EOISH85Y; |

2M 14C1 was added and the 25 mixture was filtered through Celite. The
Celite-was rinsed with nore water and the conbi ned aqueous phase was
washed with 1t OAC and subsequently made al kaline with 2M NaOH. :
Extraction three tinmes with nethyl ene 3hl oride foll owed and the conbined.
organi-c phase was washed with water, dried (Na2504) and evapor at ed.

20° 14 NP (bR B b L oo e »“v%%%r&é’eéﬁééa;g%té’p%ssm&' (br oad,
2okt on' o Sh o BB ST R G GO ANV A RO o 51 ool
see 5 st elévépﬁrﬁterﬂmréQLsiM@éwﬂd ﬁé&bmﬂdlfrbnﬁ&emﬁrmle Mateﬁ Jldd fewen butyl .

di car bonat e 5.22 initial) - was ad

m xture vvaslrupsm:f r:éramblo (THe.sab-title pfmcrermld\hsurmda;pﬁmt ﬁn‘tlnnpumhahbﬁsr due

was partiti wat er and EtOAc. The organic layer was washed
three t?rregoaﬁi hggg\gs%i-lﬂ ‘and water, -dried (Na2SO4) and evaporated. The

product coul d be used wit hout further i'0 purification. Yield: 1.38 g
(99% . "H NMR (300 MHz, CbCl) 8 7. 21(m214) 4.95 (broad, 114) 4. 43

2, 6-di fI uoro 4-tert-butoxycar bonyl am nonet hyl benzoni tril e (1.38 g, 5,16

mol ; see. Hép (vii) above), hydroxyl am ne hydrochloride (1.08 g, 0. 0155
(m)t) and triethylamne (1.57 g, 0.0155 nol) in 20 tnL of ethanol was -

tirred at - roomtenperature for 36 h. The solvent was evaporated and the
resi du¢0m§x)230m15 5-&4 eBet ween water and net hyl ene-chl oride. The

organi c | ayer was
%‘o ) solution of Boc-Pab(Z 6-diF) x HOAc (1.56 g, 5.49 minol; see step (ix)

above) in {00 il of THF atid 1 L of water was added 2-(trithethylsitylethyl p-
mtrophenyl carbonate (1.67 g, 5.89 mthol). A solution of potassiutti carbonate
(1.57 ,0.0114 mol) it 20 L, of water was added dropwise over 5 min. The
1S mixture was stirred ovetnight, The THF was evaporated and the residue was
pattitioried between watet and methylene chloride. The aqueots layer was
~ extracted with methylene chloride and the combined orgahic phase was washed
twice with aqueous sodiutm bicarb'unate, dried (N,50,) and evaporated, Flash
| - chromatography on silica gel with heptane/EtOAc = 2/1 gave 1.71.p (73%) of pure
- C 2 compound. | -

' NMR (400 MHz, CDCls) § 7.43 (tm, 2H), 4.97 (broad, 1H), 4.41 (broad, 2H),
".424(m. 2H) 141 (s, o), 1.11 (m, 2H), 006(5, 9H) | '

5 (xt) gc-Aze-Pab(Z,G drE}(Teoc]
B Boc-Pab 2,6- dxF)(Teoc) (1.000 8,235 mmol; see step (x) above) was dissotved in

_ 50 mL of EtDAc saturated with HClg). The mixtire was left for 10 min.,
g -evaporated and drssolved ift 18 tnL of DMF, and then cooled o an ice bath, Boc-
, Aze-OH (0, 450 g, 2 24 mrnol), PyBOP (1 24 g, 2, 35 minol) and lastly |
' dixsopropylethyl amine (1.158 g, 8.96 minol) were added, The re_action thixture



(s, 3H), lambeyaporatel)

o

' with;r/véter dried (Na2804) and evaporat ed.- The product coul d be used
" w t hout further purrfrcatron Yield: 1.43 g (920). "14 N E{ﬁﬁ@

- Cb1hb)- 6w 41484 4.97 (broad, 114), 4.84 (broad, 21 "
(broad, 214)ﬁ11 43 ( 9H) (ix) Eoc-Pabd2,6-die x 140A0 T |g{5r§3200?1 on,

carri ed ‘out” accordi ng to the procedure descrr bed by Judkins et at, Synth
“Conm (1998) 4351. Hoc- Pab(2, 6-di 1)(0L4) (1.32 g, 4.31 ninol, see 30 step
(viii) above), acetic anhydride (0.477,9, 4.68 rrm)l) and 442 ny of 10% Pd/C
WO 031101424 CT/ S1 b3~nOnBGSI 3 30 { 5(3@16 moi sture).in 100 tnL of acetic acid.
was hydrogenated at 5 atmpressure for 3.5 h. The mxture was filtered

- tnrough CelisSringd BSorh Wid Bef bORRE AT o ARGIE Gk exTaSCH RbMBYES
sub-title pyigdBOASohetonthitsiastpmit gmste »rfaywabmd Pl bﬁhsaﬁre@rmazs@,.)\fl el d:
1499(990/() X14NNRIg4OOM-|z Cb3D 8 7.45 (m 2H), S, 214) -1.90

lesh qhtym@tographjopa sifical gﬂ)wmtehnp)anﬁcstDrAcs( It i on of
Hoc- Pab( 2, 6- : t b 100 i
of TrE ana 20a,-09F 8 Rt otaBE ckipsdsOBBRRE rret hyl o1 1315 et hyl “pe. it rophenyl

carbonate (1.61 g, 5.89 mml). A solution of potassium carbonate (1.57 g,
0,0114 not) in 20.nm of water was added dropvm se over 5 mn. The 15 mxture

. was stirredHNMR(560 MEZIEDOHED 16 (waﬁﬂlrﬂaﬁﬁdwz{mﬁﬂmefl 23eh AR, \’MS?
“partitioned bet wat net hyl en The_.aguequs yer was
extracted Wl ﬁ{ﬁtﬂﬂﬂér’rg)cﬁﬂg‘g %Iiﬁ fﬂ@ %Ed(%rpﬁihp@ ‘was washed
tw ce with aqueous sodi um bi car bonate, dri ed (Na2sS™) and evaporat ed. Fl ash
chromat ography on silica gel with hept ane/ Ft CAc = 2/ 1 gave 1.71.g (73% of
é’e 2n cpuf)ortd-Ci] '40 MOE(OH 53 abB2 . Bl €c)214) , 497 (broad,
), 4.41 (broad
o Boc-Aze- r‘abrz G-diF}(Teoc) (0.256 g, 0. 500 fitttiol; see step (xi) above) was
dissolved ih 20 ml of EtOAc saturated with HCI(g). The mixture was left for 10
min. and evaporated and dissolved in 5 mL of DMF. Ph(3-Cl)(5-OCHF,)-
(RJCH(OH)C(O)OH (0.120 g, 0.475 mitiol; see Prepatation A(viil) above),
| PyBOP (0.263 g, 0.498 titmol) atid fastly diisopropylethyl amine (0.245 g, 1.89 -
{5 rimol) were added, The reactiot mixtitre was stitted for 2 h anid then poured fhto-
350 raL. of water anid extracted three times with EtOAc. The combined orgaric
phase was washed with bring, dried (N#,50,) and evaporated. Fiash
chrotnatogtaphy ot sitica gel with EtOAc gave 0.184 g (60%) of the deslred sub-

title compound

1

'y NMR (400 MHz, CD;0D, mixtuite of totatmiers) § 7.55-7.45 (m, 2H), 7.32 (m, -
1H, major rotamer), 7.27 (m, 1H, minor totattier), 7. 2—7 1 (m, 2H), 6.90 (t, 1H,
thajor rotamer), 6.86 (t, 11, minot totarmer), 5.15 (s, K, major rotdmet), 5.12 (m,
- 1H, mmor rotatert), 5.06 (s, 1H, mmor rotamet), 4.72 (m 1H, majot rotamer),
‘25. 4.6-4.45 (m, 2H),430 (i, 1H, major rotamer),4 24 (m, 2H), 4.13 (m, 14, major
_ rotamer),404 (t, IH thinor rotamer),B 95 {m, 1H, minot rotamer),zéz (i, 1H,
minor rotamer) 2. 48 (m, IH tajor totamer), 2. 22 (m, 1H, major rotarner), 2.10
| (m, IH, minor rotamer)_,,l.()‘? (tn, 2H), 0.07 (m, 91) -

4 (xlil) Ph3-CH(S-OCHP,)-(RICH(CHIC(O)-Aze-Pab(2 6-diFOMe,Teor)



424 (m 214), 1.41 (s, 9H), 1.11 (m 2H), 0.06 (s,  911) 25 (xi)

1 30c- Aze- Pab( 2. 6-di f | (Teoc) Doc- Pab(2, 6-di F) (Teoc)- (1.009 g9 N 0¥5 20601 -

.. see step“gm) e) was dissolved in 50 nL of PtOAc satu _
14C1(9g) 3!1?}1P‘9¥ure was left for 10 min. evapor at ed anﬁgg@moé@d in

18 tnL of bMF, and then cooled on an ice bath. floc- Aze-CH (0.450 g,

2.24 tnnot), Py80P (1.24 g, 2.35 mmol) and lastly 9o dlisopropyl et hyl

.arnine (1.158 g, 8.96 mml) were added. The reaction mixture 2911 CJ1t 21 -

W 03/101424 YCt/SP03/00858 31 was.stdzrred for 2 h and then pouted Into

350 tnt of water and extracted three tines wth EtOAc. The conbi ned

Rty A N Ao e R T e
570y 3 oot BRpR el SEERUSC) ookl Ly ol lfury A hyfiofhiSRgd D)

2.45-2.3 ({50 AD.60 imﬂélg{rﬁnt nﬂ.lét)acétoﬁﬁnfefvvas%%&&d s07PT fob 3 WWihe (ki)
Ph(3- Cf ) (5- OCL41 5)- (1t CL4( 014) 6-di P) (' Teoc) to

Doc- Aze- Pabglgertt mhslé)lapdfeted)md ﬂae&ﬁﬂd\@; wms wmlomd(hbtwwnevmmd(ﬁtﬁ)ﬁcabove)
: di f  Et OA t h HC t
Vort fob o0Ve aqupouaf’aaewc’ eEacied thfvs LSO tHE comblred Ogerle

or cpar bt | oA asﬁg%vem*%y%@%%%@e%o & ""rﬁl%’ﬂodwa%&gsu
di | SODFODYI)@EMIWMEBWQJ&IMEQ fientioh. &Qelissommpl37mkr e added. The reaction

m xture was stirred for 2 and then pouted Into 350 nL of water and
extracted three tines with $t OAc. The conbi ned organic phase was washed

o R 0BAEE BoaRse TSR B s VR R L R o
compoundl 39, ¢ M 28 (519, M3 (RDABDA.6T1 K FHPH 499 PR, RS 745

(i, 214)
3H), 3.63 (1, 1H), 2.67 (m, 1H), 2.38 (m 1H), 1.87 (btoad 1H), 0.98 (i, ZH),

0.01,s,9H)

(xiv) Cotipoud B | A
15 Ph{3-C1)(5-OCHFy)-(R)CH(OH)C(0)-Aze-Pab(2,6-diF)(OMe Teoc) (58 mg,
0.086 minol; see step (xiii) above) was dissolved in 3 L of TRA, cooled on an ice
bath anci allowed to react for 2 h. The TFA wils evaporated atid the residue -
dissolved in EtOAc. The 'organii: Jayer was washed twice with aqueous sodiam
L catbonate and water, dried (Na;S0,) and evaporated. The fesi_due was freeze-
Q 20 dtied fr&m water atid acetonitrile to give 42 mg (92%) of —the'title' compournd,

'H NMR (300 MHz, CDCly) §.7.95 (bt, 1H), 7.2-7.1 (m, 4H), 6.99 (m, 1H), 6.52.
(t, 1H), 4.88 (s, 1H), 4.85-4.75 (n, 3H), 4.6-4.45 (1, 2H), 4,29 (broad, 1H), 4.09
(m, 1H), 3.89 (5, 3H), 3.69 (m, 1H), 2.64 (m, 1H), 2.38 (m, 1H), 1.85 (broad, 1H)
25 '3C NMR ( 100 MHz; CDCl3): (carbonyl andlor amidine carbons) 5172.1, 1698,
1519 | |
APCI-MS M+ )= 5331535 /2

| Prég_ératiun ¢ :‘P:ggaratioﬁ' of C‘omp' oundC
()2 ﬁnb’ﬂuorbeth'1'-'methaﬁbsullfdnaw



114, maj or r_ot‘arrer.), '7.27 (m’ 114, nminor rotatner), 7.2-7.1 (m 214), 6.90 -
(t, maj or totamer), 6.86 (t, lilt mnor rotamer), 5.15 ¢, NOW, msor
~rot amat) W@%ﬁ“{“g} 114, m nor .rotaner), 5.06 (s, 1H, mnor retainer),

(m 114, ainer), 25 4.6-4.45 (m 214), 4.30 (in, PCISEGHRGESE
.rotarrer) 4.24 (m 214), 4.13 (m 114, major rotamer), 4 04 (m 114, mnor
. ‘retainer), 3.95 (m 114, . mnor retainer), 2.62 (m | H  mnor rotarrer)

2.49 (m 114, major. rotanet), 2.22 (m 114, nmajor retainer), 2.10 (m 114,

* mnof retatner), 1.07 (in, 213), '0.07 %M '91) 30 (xiii)

'Ph(3-C1) (5- OC11P1) - Uti CH(OL4) C(O) - Aze- Pab( 2. 6-di f I (O\Ve, Teot) 2 9 NOV 2006
WO 03/ 101424 PCT/ Swtl | oons
- Ph(3- 0 ( 5- Bombmgtieticatyy @G@@tﬁ»ﬁwdﬁsﬁmmetbatwmé@ze%p ngteal) im§H61:099 mol ;

o-s0° ol ) R ERRHELRRET U Y MR MRS b P e 561 von

oas evapor%&ﬂa@gmf@mch%ﬁﬂévﬁ)1‘?%??%61L0E?¥nﬁ%% st it (UG e

The aqueous |ayer was extracted Tw ce wt OAc and the co or gani c

- phase was wh$ hediluted wiMlﬁclz 00 enl)(nd 266H9d withl 2B\VHED{180@al). The pr oduct

| O
o5 SR N AL YL A Pt o1
6. 51, , 1 3 9
Sy Tl s B b

(broad, 1H)vac@a Qﬁiffdfd thitHub-titR O oand (39171% 8% Vs aQRIB&UItw Bich Svas

Ph(3 Cl) (5- CE(O—DC(@%@ e- Pab( - di 1)(O\/e Teoc) .(58 ng, 0.086
see 48 (t Niltl di ssolved in 3 mL, of TPA, cooled on an

[ "bath and al | oned to react for 2 h. The TVA was evaporated and the

él due dissolved in EtOAc. The orgam c layer was washed tw ce with

aqueousps odHUIMIEE0h q\qmecgqiﬂmt—m ?].% acetm pod ievapergked. The

residue was freeze 20 dried romvva ‘er a tile'to gfve 42 rrg (92%

of the t|tl(eJMrﬂauhﬁ).4l4a(NMR=4(E&o®HMazo9(@omﬁ) 8 7.95 (bt, 111),. -7.1(m
44) 6.99 (m 114) 6.52 B

(ii) 3—Chloro-S-mOnbﬂubrbethovaenzg_lme_dg

To 4 soltion of 3~chldro‘-5-ﬁydroxybenzaldehyde (8.2 g, 52.5 minol; ses _
15 Pri;parat_iuﬁ Alii) above) énd potassilitn carbonate (9.4 g, 68.2 thiriol) in _DMF (10

ttiL) under nitrogeﬁ was added 4 solttion of (2-motiofltotoethyl)

methanesulfonate (9.7 g, 68.2 mmol; see step (1) above) iti DMF (120 mb) -

dropwise at tooft tethiperatire. The thixtire was heated to 100°C for 5 h and then
. © stirted ovemxght at room temperature The teaction was cooled to 0°C, poured
g C 20 inito ice-cold 2N HCI and extracted with BtOAe. The combined organic extracts
- . were washed Wlth brifie, dried (Naﬁ(l;), filtered and concentrated in vacuo. The
~ brow oil was chromatographed o silica gel eluting with Hex.EtDAc 4:1)to
 afford the sub-title compotnd (7.6 g, 71%) as 4 yellow ofl,

.25.‘ fH NMR (300 MHz, '(:Dc‘lg) 59.92 (s, 1H), 7.48 (5, 1H), 7.32 (s, 1H), 7.21 (s'
1H), 4.87 (, J 4 Hz, 1H),471 ¢t J= 3Hz, 1H), 433, /= 3Hz, 1H)5424 (t J |
| -3Hz, iH). : -

) (3-cngs.oc zgg_g'F)Q('félmchMS)cN*



- ~and/ or

(t,113), 4.88 (s, 114)14.85-4.75 (m 311), 4.6-4.45 (nt, 21121 Wzrﬁm%
- (broad, 114), 4.09 (m 114), 3.89 (s, 314), 3.69 (m 1H) 36& 14),
. 2.38(tn,_ 114 85 (broad, 113) 25 13C Nw (100 M'—Iz - CDC-1 car bonyl
Od?%h‘éi@ir bons) 6 172.1, 169.8, = 151.9 APC| (Mwsziwﬂﬂﬂms/ 535

mz Preparatlon C: Preparatlon of Conpound. C 30 (|)
~ (2- Monof | uor oet hyl ) methanesul fanate 2 9 NOV 2006 - WO 03/101424

PCTI SE03100858 33 To a mmgnetically stirred solution of 2-fluoroethanol
(5.0 g, 78.0-mml) in CH2Cl12 (90 tntB4under. nitrogen at O0C was -added

~ triethylamne (23.7 g, 234 mmol) and nethattesul fonyl chloride (10.7 g,. .

93.7 mmol ). The m xture was stirred at OC for 1.5 h, diluted with
cl42c12 (180 atsp)utmwfﬁamwo Sntotiofhworosttmiyybealdehyde (ﬂrﬁag,sa')ai]nmmlzs | ayer

tracted tracts
e R R T R S S RS A LR RE A S
t o | which
v useq” SRt J*ﬁ‘ﬁﬁ#ﬂ?q@;ﬁ'??ﬁ“"’%@%%“ﬁfﬁ@“ SoRel et sy s "
| j Zg Et jThi mﬁgwrelw@ stirdeded 06¢ for\?l)':'llzaiﬁ Mzoothitdhperdtubovefitight) e Hz, 114), -
3- Chl or’- 5rassihst. was)&l&t@chwﬁgt}&%}@pa@Md@ew&eal%hmtwamewated dried

3-chl 52 t :
AT Cbor PSR BRI TN i By Shs® o B0 s RERY FoRRBRE (10" ¢ )
under nitr legvm)aﬁwo%%ﬂl thitl 3 REd RhOMTEtharPupiebatian of

met hanesul f onate (9.7 g, 68 nol ; . see step (1) above) in bI\/P (120 m.)

dr opwi se achmwcﬂsaBMerature The nixture was heated to 100C for 5 It and
hen stirred overnight at roomtenperature. The reaction was cooled to

. \0C, poured 20 into lce cold 2N HC ~and extracted with $tOAc. The combi.ned

~‘organi @Dexgg ' !.- @0 r, ted (Na2sO4), filtered and

concentr at ' We T omat ogt aphed on silica gel
el uting w Cbn&&aﬂabﬁ@ﬁdm@htorﬂ:hcﬂdcﬂ(}() mL) was added to Ph{3 Cl)(S OCH,CH,F)-
' (RSHCH(OTMS)CN (10.6 g, 5.8 mimol; see step {iii) above) and the solutiot
stirted at 100°C for 3 h. After cooling _tb roott temperatiite, the teaction was
further cooled to 0°C, baslﬁéd siowly with 3N NaOH (~300 mL) and washé_d with
15 - Bt,O (3% 200 mb). The aqueos layer was acidified with 2N HCl (80 mL) and
extracted with EtOAc (3 x 300 mL). The combined EtOAc exiracts were dtied
(N#;804), filtered and coticentrated in vacuo to afford the sub-title compound 8.6

g 98%) as a pale yellow solid that was tsed without further punﬂcation

' Q : 20 Ry=028 (90:8:2 CHC]g:MeDH:mﬁcentrated NH,0H)
" ' NMR (300 MHz, CD;0D) 57.09 (s, 1H), 7.02 (s, 1H), 6.93 (s, 1H), 5.11 (5,
1H), 4.77-4_.8'1 (m.lH), 4.62-4.65 (m, 1H); 4.25—4.28 (i, 1H), 4.15-4.18 (m, 1H).

(V) Pha- CI}(S-OCH;CH;F]—[&CH{DAC)C(O)OH (a) anid Ph(3-c1)(5—

25 OCH:CH,F)-(RICHOHICIOYOH ()
A solustion of Ph(3- Cly(5- OCH,CHzF)-(R S)CH(OH)C(O)OH (8 65 34.5 mmol

see Step (iv) abuve) and Lipase PS “Amano” (4.0 ) In vmyl acetate. (250 mL) and
- MTBE (250 mlL) was heated at 70°C under mtrogen for 3 d. The reaction was . |
cooled to room temperature and the etizyme removed by ﬁltrahon through |
_ 3ﬁ Celite®. The fitter cake was washgd with EtOAc and the ﬁltrate_ t:oncentr_ated"'z'n



. Ph(3-dY 5110@92@H9

afford the sub-title compound (7.6 g, 71% as a yellow oi l . 2951 tlv N%
(3001v Hz, CbC13) 5 9.92 (s, 1 H), 7.48 (s, 114), 7.32 (s, 2IWNOV7286 (s,
114) 4 &7065,,101@24— 4 Hz, 1 H, 4.71 (t,-J =3 Hz, 114)1 4P§i!fg %8‘ 314z, 1
H, 4. J =3 Hz,IH. (iii) Ph(3- Cl)(5 t7C 420112rz) 5@3’@? OcI\/S)CN-
2 9 NO\/ 2006 WO 03110i 424 | PCT/ SEi 13JO0BSB 34 To a.sol ution of .

. 3-chl oro- 5- nDnofIuotoethoxybenzaldehyde (7 6 g, 37.5 tmmol; see step (it)
above) and zinc iodide (3A g 9.38 mml% in CH2C12 (310 tat) was added
trimethylsilyl cyanide (7.4 g, 75.0 mot dropwi se at OC under nitrogen.-
The mi xture was . stirred at DC for 3-h and at room tenperature overm ght ..

IQSarSa{ :SC r | eﬁ?%&%@%%%p %g élgﬁ% g’hﬁgg@i’ &?g@@{ﬁ#}\t L@yug&} o afford

the sub-ti ufferdeanRomRehyldife Salgof %»ﬁtl&%ﬁﬁmﬁﬁ@w a@hlgeﬁ&ﬁtml"‘@& used wi t hout
further purification or characterisation I v Ch('5- CCH

CH21?) - ( R siditionHjictrotioliran el of sittetit] mmmmdéb)(émlm(cﬁmm.) was added

anovey anclTRBACRH A cobtiePe DA dlobed 3 i St SRRt o bom

t enper af ur Mﬁx? Wy with
- 3N Nao?f Q}g&géﬁa@m%h he t&{ﬁ%&[}(@‘?@’%&f@% ?ghé&fg:gn ?&;@hélb %%!tﬁ%étag ueous
| ayer was aetcdiddgiayb©)), herbiChnd Edlicmtttedirthacex tordelt ell subtthtiePt O°~C (3 x 300
tnL). The conmbi ned Pt%é ﬁ%racts vve drled (Na2s®4), filtered and
concent r at BRIpeng{b) 2 b-title compound (8.6 g, 98% as a
pal e yell ow solid-that was used vmthout further purification. C 20 Itt =
- 0.28 (90:8:2 CL4CL3: MeOH: concentrated NHAOH) 114 Nvk (300 MHz, Cbh30b) 8

709 (s, 1 Bhtaf&r@@y(l‘&le@rbﬂi oddB)y:(s, | H, 5. 11(s, 114), 4.77-4.81 (m
114), 4.62- 7. 4.15-4.18 (M 114), (v)

z Ma@}hxcmcmra(tQN&ﬁaeHPh(s a)(5 25
- OCH2GH2P) - (R ik Ut $42, B0y 5 7.09 5, 180, 7.02 ¢s, 18D, 6.93 ¢s, 14, 5.11 s,

1H), 4.77-4.81 (m, 1H), 4.62-4.65 (th, 1H), 4.25-4.28 (im, 1H), 4.15-4.18 (0, 1H).

(v} Cotnpound C

15 To asolution of Ph(3 Cl)(S-OCH:CHgF) (R)CH(OH)C(O)OH (818 mg, 3.29

! mimol; see step {v) above) in DMF (30.mL) under nitrogett at 0°C was added
‘HAze-Pab(OMe)+2HC! (1.43 g, 4.27 mmol, see interdational 'pateht appiication
WO 00/42059), PYBOP (1.89 g, 3.68 tmol), and DIPEA (1.06 g, 8.23 memol).

) The reactibn was stitred at 0°C fot 2 b and theti at rott temjpetature overnight,

N (J 20 The mixttire was cottcetitrated in vacuo and the reside chrotatographed two

titttes on sitica pel, eluting Hirst with CHCly:EtOH (15:1) aind second with

EtOAC:EtOH (20: 1) to afford the ttte cémpéund (B8O mg, 54%). '

o R; 050(10 1 CHCl;: EtOH) _ |
EETH | NMR (300 MHz CDb,0D, complex tmxture of totarmers) 67 58-7.60 (d J= g
| Hz, oH), 734, J =7 Hz, 2H), 7.05-7.08 (m, 2H), 6.95-6.99 (tn, 1H), 5.08-5. 13 g
(tm, 1H), 4.77-4.82 (m, 1H),460 4.68 (m, 1H), 3.99-4.51 (m, 7H), 3.82 (5, 3, |
o 2i0275@moH) . | |
S e NMR(ISD MHz. CD;OD) (carbonyl ahd/ot amxdlne carbons)ﬁ 1733 1708'
CAD 152 5. ' ‘ :



A sol-ution of Ph(3(:|)(5-0CI—|2CI—|2P)-(R-, S) CI'-l(G—i)C(O)O—l,(B_..G g,- 34 5 mmol,;
see step (|v) above) and Lipase PS "Anmano" (4.0 g) In vinyl qmm;SO
.m.) and %1(1 0 m.) was heated at 70C under nitrogen fg @s

" reaction was cooled to roomtenperature and the enzyne r

filtration through 30 Celite(r). The filter cake was washed with 13t0OAc
and the filtrate concentrated in 2 9 NOV 2006 WO 031101424

PCT/ SE03100958 ti- 35 vacua. Chronatography on silica gel eluting with
CHCl 3: MeOH: Et 3N (90:8:2) afforded thé&riethyl amne salt of .sub-title
.conpound (a) as a yeIIow oil. In addition, the triethylanine salt of
sub-title ¢ was obtalned The salt of sub-title
conmpound (H@Haggﬂﬁﬁégéi 68?ﬁ%€420 (250 tnL), acidified with 5 2N 14C
and extracted with EtOAc (3 x-200 nL). The conbined organic extracts
were dried (Na2SO4), filtered and concentrated in vacuo to yield the
sub-title wauyaﬂumbfcn D (PhiB TR 2R n for

Sub-Title conpoung b)t |t) 12r = 0. 28 (90 8- 2 CHClB I\/EC]-I concent r at ed
N144014) 'M@OO VHz, CD30b) S 7.09 (s, 1H) 7.02 (s, 111), 6.93

(5 105 Syttt W R b e 2 20
PI(3- 1) ( SERMBAAR i Fhdeh O GiAboe 3 BLISH T AR b o8 KeEP (V)

above) in DML2 (30 ni) under’ nitrogen at CbC was
HAZ e- Pab( ONH). *PHA @ evaRirated sncbthe residie veusdfrdent dtiedafromnmterpﬁmmmimle

5. 23 by yied Gffe8 ELi0 3P lhe Sl calibllod 8685 TR st 2 then at room

enperature overnight. 20 The m xture was concentrated in vacuo and the
si due chromat ographed two- tines on silica get, eluting first with

| CACL3: WH (HSNMR 600 MHEODD,0D) hotaréisVe:7 BT (REh) 75678 haratiphe titl e
conpound (880 ng, 54%. kf = 0.60 (10 1 CACLi : 25 "H NVR." (300 MHz,
CD30D, OOmElLB&x(mn H.maéordﬁtamr)aaédiyn.i vnmamnotame()d AP (m, 8H, majot
| rotattter), 7.15 (th, 1H), 7.12 (m, 1H, minor rotamer), 6.89 (t, 1H, tajor rotamer),
6.87 (t, 1H, mitior rotatner), 5;22'(&1, {H, minot fotamet), 5.20 (s, 1H, major
~_totamer), 5.13 (s, IH, minor fotam_e.'r).‘ 4.80 (m, 1H, major rotamet), 4.6'—4.4'(!11,
15 2H),4.37 (m, 1H, major rotamer), 4.19 (in, 1H, major rotarner), 4.07 (m', 11,
| nﬁnor rotattiet), 3.98 (m, IH, mihor rotatner), 2.70 (.m,' 1H, mitior totatner), 2.55

'(m. 1H, major rotamer), 2.29 (mn, 1H, majo'rrrot'aﬁier), 2.15 (tﬁ, 1H, triihor rotatier)

*C-NMR (100 MEz; CD40D): (carbony! and/or amidine carbons, rotamers) §
17261725, 1720, 1717, 167.0 -

C M MS (o) 65 (M - ty, 467.0M+ 1)

, Com outd B -
25 Ph(3 Cl){S-OCHF:)-(R)CH(DH)C(O) Aze-Pab(2,6-diF)(Teoc) (81 mg, 0. 127
" mimol; see Preparatmn B (xii) above) wis dlssolved i 0.5 ml of methylee
~ chloride and cooled ot an ice bath. TFA € mLy wis added and the reaction was
| feft for 75 miti. The TRA was evaporated and the resldue Was freeze dried from
'water and acetonitrﬂe The crude prodnct was puriﬁed by preparatwe RPLC with



- Hz, 214), 7.34 (d, y = 7 Hz, 214) 7.05-7.08 (rn 214), 6.95-6, 9@@;0 ﬁQ]E;l)
- 5.08-5.13 (tin, 1H, 477482(m111)460468(m1|—|) 3.9 8 H),
-3.82 (s, 10-2.75 (m 214). 13C NMLt (150 MHz bonyI
“and/or am Wbty bons) 8173.3, 170.8, 30 152.5. WO bal Lo LAEuGRs
tCCltlI3/tlsH 36 APCI-MS (M + 1) = 493 nfz. preparation of Corrpound b
(Ph(3-01(5-0OCHHL) - (R) CH( OH) C( O) - Aze- Pabt - -Conpound D 5 .
Ph(3-0 ) (5- OCHP2) - (R) CH( OH) C( O) - Aze- Pab(Teoc) (0.045 g, 0.074 mml; see
preparation A (ix) above), was dissol vd8d in 3 nL of TPA and allowed to
react for | li. TPA was evaporated and the residue was freeze dried from

Water/aceto 3 0 title c ound as
- its TPA salt % fmﬂﬁ@&&%ﬁi P%ﬁ@éb?%ﬁ&@ﬁ%bg?thg@egvmgné’ gﬁp 214),
7.55-1.5 (| @g %)]A@salt 5urﬁ , 1H, major retainer), .7.31 (m 114, mnor
t ot amer), or 't ot amer), 7.15 (m 114), 7.12 (m iH, minor
- rotanet), 6 89 (t, 114 maj or totamer), 6.87 (t, 111, mnor rotamer), 5.22

~(tn,1H, mMn 14 m nor

rotanpr), %N&% f@l@*%ﬁ@@h’ﬁtﬁ%ﬁf l‘ota,msts)s,gZS(ﬁ (migﬁbﬂlfﬁz (?1111 “(m 1H,
otamery - 3neb et T o TBRSE kBT 20 o S DO R RS ) 2 6

(m 114, ”ﬂb&‘ml\t;fg?fﬁm)minar %nﬁ Sts(snm%ajbpf@ﬁm&r),s ?4(-“;15 I(HHmihbi' nm nor

r ot amer) 100 . (car bonyl [ or am di ne carbons,

rotanmets) otane), 507132l minmzrommem (1 MWKWmern65%M5 Wi-, 467 , (M
o e o8 B COPOURG B 1 £ BTSRRI & P0Gz O
1_h3|- éﬁg Al rot &6 3598k AN, Qﬁin@r{aﬁmér)‘mﬁﬂ 1‘1@%11%{51%9411‘{&)’-’ 2igy 0.5 | m. of .
10 (i, 1H, majnr'rotamer), 2.21 (m, 1H, major rotatner), 2.07 (1, 1H, minot- -

rotatiet), 1.89 (s, 3H)
B NMR (75 MHz; CD;0D): (carbonyl and/or atriditie carbotts, mixture of
totarters) § 171.9, 171.2, 165.0, 162.8, 1604

- APCL-MS: (M + 1) = 503/505 tvz.

15

Pre aratibn_of Comtpoutid F (Ph(3-Ch S-DCH CH.E)-(R CH(OH)C(O)-Aze-Bab x
TFA)

W) h(s-cn(&ocngcngm (RICHIOH)C(O)-Aze-Pab(Teoc)
N To a solution of Ph{3-C1)(5-OCH,CH;F)- (R}CH(OH)C(O)OH (940 mg, 3.78

| Q 20 mmol see Preparatlon C (v) above) in DMF (30 L) urider mtrogen at 0°C was
| added HAze-Pab(Teoc)HCl (221 g, 4.91 mmol), PyBOP (2.16 &, 4.15 mmol), -
and DIPEA (1.22 & 9.45 mtnol). The reaction was stirred at 0°C for 2 h and then :
at root temperatute for 4 h. The mixture was concentrated in vacuo and the
 tesidiie chromatographed twice on silica gel, eluting first with CHCl: E{OH (15: '1)'
25 and second with BtOAC:EtOH (20:1) to afford the sub- tltle compound (450 mg
'20%) us a crishable white foar. '

MpBOBEC
" Ry=0.60 (10:1 CHCIy:EtOH)



: then at rod

chI oride and cool ed on an ice bath. TPA (3 tnL) was added and thﬁ &gﬁ@éi ‘on
was left tot 75 mn. The TPA was evaporated and the residue 2\/{95 ] :

Cdriedfr and acetonitrile. The crude product was ‘ :
" prepar at ?‘\E/ﬂe q‘-@ﬁ’g\'}m th 2 9 NOV 2006 WO 03/101424 PCTI SP03/ gg@@%&@g%%y
C143CN: 0. 1M NH4QAc (35:65)" to produce 39 ny . (55°/c) of the title conpound as-
its HOAc salt, purity: 99% "H NM( (400 MHz, - Cb30b mi xture of rotamers) 8-
7.5-7.4 (in, 2-14), 7.32 (m 114, 5 mmjor rot aner)., 7.28 (m 114, -m nor

- rotatner), 7.2-7.1 (in, 314) 6.90 (t, 1384, nejor rotaner), 6.86 (t, 'ninor
- rotaner), 5 15 (s, 114; nmjor rotaner), 5.14 (in, 114, mnor rotaner),

-_2'12{ % a0t R o BR Chiaiompink mixltgr Pt oy 85 45,0 ?m
rovaner) 2 B TER 8R! T o051k a?f’%%ﬁbmﬁ ?ﬁ 5.5 ii'?mo{”aﬂéi),
2.07 (m 114H)Wl 194, BU(% a.mrMo-li %, 3H)34.93- 4153%{\"8%() ﬂ%z”l#;i(mg@bgl )

(carbonyl or am di ne carbons, mxture of rot aners)
165. 0, 162. 8,051501 gmpzkd), ONS: (s(9M) 1) = 503/505 mz. B Prepar ation of

-Corrpound P (P (X) CH(OH) C( O) - Aze-Pab x TPA) (1)

Ph( 3- C|) %gl&lﬁgg_{%&\ze Pab(Teog To a solution of -

Ph( 3- CI)(5 OCHZCH2P) - (R) CH( 014) C(O) 014 (940 ng, 3.78 20 nmmol; see

Preparation C (v) above) in DW (30 nL) under nitrogen at bC was added

© 14Aze- Pab(Te@ag):_@_hM@Zl g, 4 91 mml ), PyboP (2.16 g, 4.15 mml), and

1) 1P$A (1. 22 ﬂﬁl&: reaction was stirred at OC for 2 h and
b(R)ﬂmomﬁéOWG-@ﬁb(T\ﬁQ@ 065 dn 0:58P demeln vacuo

- (e ngfzﬂi’#@‘bl@? R0VRH S ISR el b Bt BT PR T 5 e
sub-tithe cegROTRA &Maﬁmted and the residue was freeze dried from water/acetonitrile
to yield 0.33 g (93%) of the title compound as its TFA salt.

TH.NMR (600 MHz; CD1OD) rotatners: 871.8-7.7 (m.‘2H)’ 7.54 (d, 2H), 7.08 (5,
iH, major rcitanwr), 7.04 (s; | 1H, minot rotanier)', 6.99 (s, 1H, major rotatner), 6.95
is (s, 1H), 6.92 (s, 1H, mitiot totarmer), 5.18 (m, 14, minor totatner), 5.14 (s, 1H,
major totamer), 5.08 (s, 1H, minor rotamer); 4.80 (m, 1H, major totamer), 4.73 -
(m, 1H), 4;65 (m, 1H), 4.6-4.4 (n, 2H), 4.35 (1, 1H, major rotamer), 4.31
(doublet of multiplets; 2H), 4.32 (1, iH. majot rotamer), 4.06 (m, 1H, mitor
totamer), 3.99 {m, {H, mitiot rbtamef).269 (m, 1H, min'or' totatner), 2.53 (in, lH
_ (- 20 majot totamer), 2.29 (m, 1H, major rotattier), 2.14 {m, 1H, minor rotamer).
- Be.NMR (150 MHz CD,0D): (carbonyl andfor ammidine carbors) 8 1728 1721
1674, '
ESLMS+: (M) =463 (1)

25 Preparation of Comgound G (Ph{S-Cl)(S OCHng (R}CH(OH)C(O] Aze-

Ph(3 -Ci)5-OCHF,)- (R)CH(OH)C(O)-Aze Pab(TEm:) (0. 148 B, D 24 mmol see
Preparatmn A step (1x) above), was disso!ved ih 9 b of acetomtnle and 0.101 g
30 (1.45 mmol) of hydroxylamme hydrochloride was added. The mixture was heated



. 7.05-7. 08O

20% as a crushable white foam Mp: 80-88C  Pr=0.60(10:104031014) 2 9 NOV
- 2006.- WD 031101424 PCT/ St 03/ ougss 38 1H NMR (300 MHz, Cb30b,? §oliY 06
-m xture of rota’nfgrs) 6 7.79 (d, J =8 Hz, 214), 1.42 (d, J = 8 14z, 211),.
MY “ 6 93-6.99 (m 211), 5.08-5.13 (m | |EYI/SEOIPESSE 80 (m

- 211),  4.60-4.68 (m | H), 3.95-4.55 (tn, 811), 2.10-2.75 (m 211), :
+'1.05-1.11 (m 211), 0.08 (s, 911). 5 APCI-M5: (M+ 1) = 607 mz. (ii)
 Conpound V Ph(3-Cl) (5- OCH2CH2P) - () ?) C11( OH) C( O) - Aze- PabCreac) (0. 357 g,

v 0.589 mmpl; see step (1) .above), was @¥ssolved in 10 nL of 'I'PA and
al'lowed to react for 40 to mn. TPA was evaporated and the residue was
freeze dried fromwater/acetonitrile to yield 0.33.g.(93% of the title

» conpound as8tiA03CTpne 5. filtered thimpgh Celéto® aihevamamtad) Thoetde peodug 7.8-7.7 (m
214), 7.54 Doy, 7. 5. 11134 [T8] N 7.0, 114 m
Fotmirer) - 6 0GUSE armpofwerosed e B bt \BR lhoud el Girighafen ™ 17"

m nor rotaner), 5.18 (m 111, mnor rotaner), 5.14 (s, 111, mjor

~ rotainer), 5.08 (s, 111, mnor rotamer), 4.80 (m 114, major totaner), 4.73

(m - 114)1 AiBFh 3 DCHF: CH Q¥AzeLaB 114, major rotaner), 4,21
doubl f al 1.0 nl L2 12 111, myy 4. 06 11-1,

fior <ot RSCHE ST PRSI T Ar R, Teongb IR 10 ety

T ot , ; 82 | -, . [0 6 ' t t),

D01 (" 1 77 SiepTh rbue)ad b ddlveiith B e CEEI A0 e 1B, ol O 00 o

am di ne cartbastivh WRislallwed 10 fbceed 6l 68 mirkfds. MPA wiabblaporatdBaid(ihe z) 25

Preparation of Conpound G (Ph(3-Cl)(5-QCHP?)-(R) CH O -Aze Pab(014
(1) Ph( . CaptlduomappY s e O, Phe toins o biopst vers

pooled and freeze-dried (2x), ylelding 72 m (yield ovet two steps 629%) of the
10 title compound. - . :

MS (m/z) 482 (M - 1); 484 (M + 1)* :

'H-NMR (400 MHz; CD,0D): § 7.58 (d, 2H), 7.33 (m, 3H), 7.15 (m, 2H), 6.89 (1,

1H thajor rotaitiet), 6.86 (¢, 1H rﬁi_nbr rotam'er),. 5:18 (s, IH majot totammer; and m,
15 1H mihor rotattiet), 5.12 (s, iH minhor rotérmﬂ, 4,77 (i, 1H tajor rotammer),4.42

(tn, 2H), 4.34 (tn, 1H major totamet), 4.14 (m, 1H major rotatiet), 4.06 (m, 1H

minor rotatnier), 3.95 (i, 1H minot rotamef), 2.66 (in, 1H mitor rotatrer), 2.50

(m, 1H mdjor 'rotatﬁer), 2,27 {(tn, 1H thajor r_otam'er). 2.14 (tn, 1H minot rotamer)
e 'B_C-NMR ( IOOMH#: Cb;0D): (ca'rbc;nyl ati_tllor amnidibe carbotis, rotamets) § - |

o C 0 1724,1723, 1720, 1714 1523, 152.1 |

Preparatioti of Cotmpotind H ¢ Ph(3-Ch 5-OCHF, ).-'('R!CH§OH1C§ D)-!S}Az&
Pab{2 6-diF)(OH) o ' '

25



' Ph(3. 0 ) (5- OCL3P2) - ( R) GH( OH) O( O) - Aze- Pab( Teoc) (0.148 g, 0. iﬁoﬁ’ﬁ?' an
and

. Preparation A step (ix) above), was dissolved in 9 nt of ac

~.,0.1019 3 nol ) of hydroxyl am ne hydrochl ori de was, adde The
“mioxture %a@?‘ﬂi’i{’% 2 9 NOV 2006 WD 03/ 101424 PCT/ St 63/ uo%%’ﬁ’sﬁmﬁis 7011C
for.2.5 h, filtered through Celite(r) and evaporated. The crude product -
(0.145 g; 75% pure) was used directly in the next step w thout. further
‘purification. (ii) Ph(3-d)(5-0CHP2)-(It)CH(OH) C(O) -Aze-Pab(OH) 5
Ph(:3-Q ) (5-0C11P2) - ()?) CH(OH) C( O) - Aze14laab(0—13 Teoc) (0.145 g, 0.23 mmol;

. 'see step (1) above), was dissolved in 0.5 tnt of CH2Cl12 -and 9 nlL of TPA

‘The reaction was allowed to proceed for 60 mnutes: TPA was evapor at ed
and the residue was purified u5|ng preparat|ve HPLC. The fractions of
i nt er est wg.r -3 faieezendr] edn(2x), yielding 72 ng (yield over
two steps D& e denbetdd. M (tn/z) 482(M 1); 494 (M
S+ HNNRHo@QQ)Aﬂ‘éZOHCPﬁ@b) §67mﬁ% 6)( %aszdlié’sblveﬂ #3485t 3tDM }F7 145 (rn |

2H), 6.89 (t, 114 nmjor rotaner) m nor t ot amer
114 maj or Miaomethyha;ﬁddiﬂnotob&mhﬁtrﬁenor 00 cg, a‘jrﬁi )mols k@ Examiid 31 (Wiw)or

rotamerd soave ByBopicrY 6 558 el b Bt sbmti 4k mebehery tSa’ggr
{m 1 H T gy oh L oo Sk Rk y AR oy 7 5@0 et mjor

rot amer), or I‘O arrer rrotane

© G NWR (100e tedCaB@the résidued oay |pagitibhed b@twwunﬂzmadnBOBmAd Wﬁflﬁts) 8

20 172. 4, 172.3 ,172.0, 171.4 152.3, 152.1 Preparation of Conpound H :
Ph( 3- Ch( 5- exmhioTthe m@qpmh@wesschbwitbammmlcﬁtq&c@nﬁ the capbineb H 2

otganic phase was washed with brine and dried ovet Na,80,. " Flash
16 chrotnatogtaphy (8103, EtOAc/heptane (3/1)) vielded the sub-title compound (1.52
g, 77%) as an oil which crystallized in the refrigerator.

'H.NMR {400 MHz; CD;OD): 5 7.19 (m, 2H), 4.65-4.5 (m, 3H), 3 86 (e, 1H),
3.73 (tn, IH). 2.45-2.3 (m, 21-1), 1.39 (s, 9H)
'w
(ihH [S)Aze-NHCH;-Ph(Z,G diF, 4- CN) x HCi
Boc- (S)Aze-NHCH;—Ph(Z 6-diF, 4-CN) (0.707 g, 2.01 mmo! see step (1) above)
was dissolved in 60 ml of EtOAc satiirated with HCl(g). After stirring at room
. iemperature for 15 ministes, the solvent was evaporated. The residue was dissolved
. | C W in CHACN/H,0 (1/1) and was freeze-dned to gwe the sub-title compound (O 567
. B, 98%) s an off-white amorphous powder ' -

*H—NMR (400 MHz; CD;OD): § 749 (m, 2, 499 (m, 1H), 4.58 (n, m), 412
- (m, 11—1). 3.94 (m, IH), 2.80 (1, 1H), 2:47 (m, tI-I)
%5 MS (mlz’) 252 0 (M + 1)

. (iii) h{S-CIHS-OCHF -
Ph(3-Cl)(5- DCHFz)-(R)CH(OH)C(O)OH (0.40 g, 1.42 mmoi see Example 1(vii)y
" hbDVe) was dissanlved in 10 mL of DMF aid H—(S)Aze-NHCH;—Ph(Z &-diF, 4-CN)

0 x HC‘I ({J 43 g, 1 50 mmol see step iy abtwe) arid PyBOP (0 779 g, 1.50 mmol)



. 25.0 OCHI =x 29NOV2006 . WD 03/ 101424 PC | S1; 03/ 00958 40

(1) 130¢c-(S)Aze-N14CHt h(2.6-dip. 4-CNi Doc-(S)Aze-014 (1. 14&@)}6 H%pi

- was dless%SgAM 45 tnl of bMP. 4- Aminonethyl-2, 6-difluoro €

(1.00 g, # see Exanple 1(xi v) 5 above), PyBOP (3PCO/SES/S8E mol )
and bt PEA (3,95 m_ 22.7 mmoi.) were added and the solution was stirred at .
“roomtenperature for 2 h. The solvent was evaporated and the residue was
~partitioned between H2O and Et OAc (75tnL. each). The. aqueous phase was
c.extracted with 2 x 50 ni, EtQAc and thtel conbi ned organi ¢ phase was washed
“with brine and dried over Na2SO4. Mash io chronat ography (5102,

- Et OAc/ heptane (3/ J ﬁl el ded the sub-title conmpound (1.52 g, 770/()' as an
oi-l which drepetagied, Ao owndtbwebﬂaim(g@r Hﬂ-or57 ol NVIA fréta gitrrilgizt tGbBOb) : 6

(in 24 “berdafuk, 2 thhy el v RudoRled s Moo ofss s x“%i i
69 Ao SRR o o 1505 1. O bS5, Pl g o

room tenperitt ﬁrxe75 ol EfDAT and dise c¢mbtn6®brgeﬂic plese wﬁm@bédemthmaer esi due

~was dissolved 20 jin 1120 (1/1) and freeze-dried to give the
sub-titfe & (’g_‘gg;go g’%‘“/@‘?hé@n@tﬁg@t? ¥ \K/ﬁl@ze Bifhofbrptasiep Gitar . f

H-NMJ- (400 0. 114), 4.58 214
4,12 Em 11’%}1}5%%%9})%3 B‘ﬁ‘%f((%sémé %lﬁ“)‘g‘ T? (m)t14) 25(:\/g (mz§
- 252.0 (M + 1)+(|||) Ph(3-C1)(5-0Cl #h)-(E) C | OCH)C(O) (S) Aze- NHCH2- Ph( 2
6-di P, 4 5- OCHPO) - (tt) Cl4(OH) C(O OH (0,40 g, 1.42 mmoi, see

‘Exanpl e | (% +NMR MQH%@D@ $ abtagtgrs: b mst(m, m),uvm a(nu 1H, major - _
{; S;ﬁ‘é\e,egtéﬁué%ﬁ%moqwgnl&n%@%%&gm l m, 21751), 690 (t lmmajose_e step
- rotamer), 6.86 (t, 1H, minor rotater), 5.14 (s, 14, major rotimer), 5.11 (m, 14, :
minior rotatrer), 5.04 (s, 1H, minot totamer), 4.71 (m, 1H, tdjot rotamet), 4.6-
445 (m, 2H), 4.30 {m, 1H, major totamer), 42-3.9 (m, 1H; and 1H, minor
- rotamer),éﬁz-(m. 1H, mindr rotattier), 2.48 (m 1H, major totarmier), 2.21 (m_; 1H,
" tisajor rotatner), 2.09 (m, 1H, minof rotatmer) | |
15 PC-NMR (100 MHz; CD;0D): (catbonyl carbons) § 171 9 171 8
MS (in/z) 484 0, 485.9 (M - 1), 486.0, 487.9 M + 1)*

(iv) 'Phgscmsocm:g)-m ICHIOHCIO) -@Aze.Pab(z,s{um;om |

o~ - Ph(3-CH)(5-OCHF,)-(R)CH(OH)C(O)-(5) Aze-NHCH,-Ph(2,6-diF, | 4-CN) (0.555

| C, 20 g 1.14 mm'ol, from jstep (iii) abovg) was dissolved it 10 L of EtOH (95%). To

. this solution was added hydroxylamine hydrochtoride (0.238 g, 3.42 tmmol) an_d-
EtN (048 L, 3.44 mmol). After-stitring at room tetrpetature for 14 b, the

solvent wiis removed and the residue was dissolved in EtOAc The organic phase '

L  was washad with brine and H,0 and was dried over N2;80s. The ctitde product-

25 was piitified by pteparative RPLC wn_th.CH,o,CN.G.I M -NH'*D,AC as eluent, yielding

 the title cottpotind. as ah atnorphious powdet (0.429 g, 72%) aftet freeze-drying.

'H-NMR (400 MHz; CD@D) rotattiets: & 7.35-7.1 (m, 5H), 690 (b, 18, major

o | -'_ rotamer), 685 {, IH “minor rotamer), 5 is (s, 1H, majot rotamer) 5 12 (m, iH,
3 30 immor rotamer),SOS (s. IH minor rotamer),472 (m* 1H, major rotainer),tiﬁ 44



............. 2 9 NOV 2006 WD 03/ 101424 PCC/ SE03100955 41 were added,

'foIIovved by btP$A (1.0 M, 5.7 nmmol ). After stirring at’ roo P ture' '
2 Mool

for, 2. h, ent was evapor at ed.- ‘The residue was partiti
- 1a%0” (2008 Rty

ween -

1420 (20 d PtOAc (75 nlL). The aqueous phase was cREFEEWILMSS8i th 2

X 75 it EtOAc and the conbined organic phase was washed with brine 5 and

dried over Na2SO4 Pl ash chromat ography (Si Oz, 1t OAc/ heptane (4/1))

“yielded the sub-title compound (0.56 g, 81% .as an oil. 114-NWVR (400 MHz;

Cb30D) totanmers: S 7.43 (m 214), 7.3%3(m i14, mgjor rotaner), 7.26 (m
114, minor rotaner), 7.2-7.1 (m 214), 6.90 (t, 1H mejor in rotamer),

6. 86 (t, 114, mnor rotamer), '5.14 S‘ 114, major rotamer), 5.11 (m 114

m nor r ot afer §H),5k m(m,slﬂ,lrmauor fﬁtﬂmblr b2 fimed H, major totamen)14.04 (nhdithr

SR o bt O] e et o B e 2485, (™

rotamr) 14 EETRbY i%%@%&hzﬁ’cé"blj‘? R oEp E L0 M b ot T 5 s

(

(nmz) 484. @C-}@E@R o1 GUOWMHY; CDAOD) Ofcarbdhy l%n@Mnﬁdﬂd)a%aﬂ:bMé rotamers) § 1724,
Ph(3- Q") (5- OCHP2) dh) &t | (OH) (O - (S)Aze Pab( 2. 6- di P(Q'l")

Ph(3-Ci§ (51tPPN.0)I52.38H D5 ) C(O) - ('S) Aze- NHCH2- Ph( 2, 6-di P, 4-CN) (0.555

20 g, 1.14 kssolved in 10 m. of HtCh
(95% . To WW&%?LW?A@B@@‘@QQ@%@@&% e hydrochl oride (0.238 g,
3.42 mml) and Et3N (0.48 nL, 3.44 mmol). After stirring at room
tenperature for 14 h, the sol vent was rem)ved and t he residue was

di ssol ved Prepf@8e of Compouth i ' O0)-deeand 1420 and

was dried gver Na2SO4. The crude pr oduct 25 was purlfle by preparative
RPLC Wth .&ﬁ&b 1M N1440Ac as el uent yi el d| ng the title conpound-as

T lopiei Aierggzst v 19, (LM (400
6 85 (t, 1th-mze¢rab(zat(maﬁﬁemaﬁoﬁﬂ ;famnt aﬁplicﬁmmWO 91/6DE84), B2 gl B.1G7n, 114,
tirtol) was dissolved in 10 mL of EtOAc saturated with HCl{g) and allowed to -
renct for 10 tnin, ‘The sotvent was evaporated and the tesidue was mixed with _
Ph{3-CI)}5-OCH,CHF,)-(R)CH{OH)C(0)OH (50 iﬁg, 0.188 mimol; see |
15  Preparation C (v) abbve), PyBOP (109 ing, 0.209 mino!) and finally
diisopropylethyl amite (96 mg, 0.75 tritrol) in 2 mL of DMF. The mixture was - |
 stitted fot 2 b and then poured itito 50 mL of watet arid extracted thtee titries with
EtOAc. The combined organic phase was washed with water, dried (Na;80,) and

'evaporated The crude product was flash chromatographed on s1hca get with

(,-- | ﬁo' ' EtOAc MeOH (9:1). Yield: 100 mg (87%)

| 'H NMR {300 MHz, CD;0D, mixture of rotam_‘efs) 6 7.85-7.75 (10, 2H), 1.45-7.25
~(tm, 7H), 7.11 (m, {H, major rotatnet), 7.08 (m, 1H, mihor rotarmer), 7.05-6.9 (m, -
2H), 6.13 (bt, TH), 5.25-5.05 (m, 3H), 477 (m, 1H, pactially idden by the CDyOH
25 sigal), 4.5-3.9 (m, TH), 2.64 (m, 1H, minot rotamer), 2.47 (m, IH, major
o rotani‘er). 2.25 (m, 1H, majbr rotattiet), 2.13 (m, 1H, minot totarher)

Hydroxylamine hydrochlonde (65 mg, 0.94 mmol) atd triethylamme (0 319 g. "
3 3.16 mmot) were mixed in & mL of THF and somcated for 1 hat 40°C Ph(3-



30 minor rotamer), 5.08 (s, 114, mnor rotamer), 4.12 (m 1“%9']@2\? 5
rotaner), 4.6-4.4 2 9 NOV 2006 W > 63/101424 pCT/.S1 p3/oo 21@ 2H),
4.30 (m rotamer), 4.12 (m 114, mjor rotafer), 4.04 (m 114,
“‘m nor roté’ﬁe@qﬁié‘iw (m 114, minor totamer), 2.62 (in, 1112!3175@%(9!3853
rotatner), 2. 49 (in, 114, maj or rotamer),- 2.22 (m 1H, maj or rotamer),
2.10 (m 114, minor totamet) 13C-NVR (100 MHz; Cb30b): (carbonyl and-
am di ne carbons, rotanmers) 8 02.4, 5 171.9,111.0,152.3,151.5 M5 (nfz)
517.1, 519.0 (M-1)-, 519.1, 521.0 (M 431)+ Preparation of Conpound J

* (Ph(3:CL)(5-OCH" ZCHPj R) CH(OH) C(O) - Aze- Pab(OH)) to (1) Ph(3-Cl)(5-0OCl-1

+ e AR S T S
Et OAc satur q a act for 10 mp. The solvent
aqab@a drqgg t}j o% ’ﬁ@qtﬁlxmre was stirted at 40°C for
- PN(3-0) (5-peecR): (5 4B 3R, 15
Pt epat at | on% ?is)o,ﬁ%ove@%yﬂ_b &%Sﬂn tg-ﬂg%)gro l@ur ﬂfg ﬁﬁl |y

di i sopr opy| efurhtiverit PleC (86 OF;CI0:07BNRIOAS MORB0YL Yoild: BWFing THEZ) Xt ur e vas

stirred for_ 2 h and then poured Into 50 nL of water .and extracted t hree

- times wdth P‘Eﬁbﬁ@%The conbi ned organi ¢ phase was washed with water, dried
"(Na2SO4) and -evaporated. The crude product was .flash chromat ographed on

"silica gel with 20" PtQAc: MeCH (9: 1). Yield: 100 my (97% . 'H NWR (300

Mz, - Ch30b 'HNMRI(SEJDQWIH&PCBE@D&}M%J% &%t&n@é)ms ?Sﬁlm fH)45r375~?§ (m( N,

7. 11 (m I'H, or rotaner) 8 (m 1H, m nor rotatner
214), 6.13 ((mﬂff),mha (m,slli,anaomtamr),m!) (mmmimr tbt&ﬂ;lerhéfrﬂi am(;n,m dden by

LT B B B T
m-nor gt afﬁ%é’r rofdther), B8 A (RO tdtaih ) 4. fﬂﬁ%a&é@mﬁﬂ@rj 'ﬂaéf’ﬁ@H)
(m, 5H), 408 (m, 1H, tajor rotamer), 3.97 (m, 1H, minor rotamer), 2.66 (m, 1H,
| mitior totamet), 2.50 (i1, 1H major rotather), 2. 27 {1, 1H, major rotamer), 2.14
(m, {H, minor rotaner), '
Bo.NMR (100 MHz; CD;0D): {carbottyl and/ot amidine carbons, mlxture of
45 rotamets) § 1728, 1722, 1714, 159.1, 158.9, 154.2. -
 APCEMS: (M + 1) = 497/499 iz

Methods | and 2 : Preparation of Salls of Cotnpound A
| _ Method 1 : General Method for Salt Preparation | , :
C \ '2.0 The followmg genetic method was employed to prepate salts of Cemponnd A 200 mg of

| | VCompound A (see Preparation A above) was dissolved ifi § mi, of MeOH To this solutio-
Was added 4 soltition of the relevant acid (1.0 molar equwalent) dissolved in 5 thL. of
MeDH After stirring for 10 minutes at rooth lentpetatiite, the solvent was removed by

o way of 2 rotary eVaporato,r. 'The remammg sohd material was re-disso!ved in 8 mLof
. - 25 '- ACeto_ni‘trile;HZO (i:1). Freeze-drying afforded colotless ambrphous miaterial in each cast. - |

Ac1ds employed 7
(IS) (-l-) 10—camphorsulfomc '_ :

S —mahc
B cyclohexylsuiphamm :



Hydr oxyl ani ne hydrochl oride (65 mgy, 0.94 mol) and ttlethytanine (0.319 g,
- a0 3,16 mml ) were nixed In -8 niof'l'HP and sonicated for | B Y%NO¥0206 Ph(3

- 29NOVZ006; 4301424 PCt' / S1; 08/ 00958 43 ) e e i fekt

&) (5- mﬂg@é@?“(zg‘t)m(OM)qO)-Aze- Pab(Z) (96 my, 0.156 nhOISECLBE on (i)
.above) was added with 8 nL nore of THP. The mixture was stirred at 40C for
4.5 days.. The solvent was evaporated and the crude product was purified by
preparative RPLC wi th CH3CN: 0.1 M N1440Ac.(40:60). Yield: 30 ng (38%. 5
Purity: 99% tH NVR (300 MHz, Cbh30b, niddt ure of rotaners) 8 7.6-7.55 (m
214),-7.35-7.3  (m -214), 7.12 (m 114, mgjor totanmer), 7.09 (m 114, m nor .
rotaner),.?.Bgﬁgfg (m 211), 6.15 (triplet of multiplets, I'H),. 5. 15 (m
1H, minor ré& P?F 5,13 (s, 113, to major rotaner), 5.08 (s, I'H mnor
rotamer), 4dﬁ&ﬁﬁ@bm&$hoﬂ@jor rotamer), 4.5-4.2 (m 514), 4.08 (in, 114, .
maj or totamer), 3.97°(m 114, mnor rotaner), 2.66 (m 1H, mnor rotaner),
2.50 (m 114-tokenesutphbhiver), 2.27 (m | H najor rotamer), 2.14 (m i 11,
m nor rotanii&. '3C-NWP (100 MHz; Cb30b): (carbonyl and/or atnidine
carbons, m k5B of 15 rotamers) 172.8, 172.2, 171.4, 159.1, 15819, 154. 2.
APCL- MS:  ( 1. z Methods | and 2: preparation of Salts of
CbnpoUndsA '_%H%Hﬂﬁzéﬂggﬁgial Met hod for Salt preparation 20 The fol | ow ng
geneti c net gadhaviec enpl oyed to prepare salts of Conpound A1 200 ng of
Compound A (see Preparation A above) was dissolved in 5 mM of McOH To this
sol ution watethsesdphonddl uti on of the relevant acid (2.0 nol ar equival ent)
di ssol ved iﬂ}? tHi% of MOH After stirring for 10 m nutes at room
'tenperature,ytﬂglg Fvent was renmoved by way of a rotary evaporator. The
rémai ning solid material was re-dissolved in 8 M. of 25 acetonitrile:H0 (I
). Preeze-drying afforded col orl ess anorphous material in each case.

Aci ds enpl oppgroptizteShataeetising datange stitsvruinfablect

Salt Mw acid | Mw salt | LRMS | & ppm (MeOD)
S | o Hig, K1Y, H24
(éée structute at end of
| o _ | Method 9 below)
T (A8)-(+)-10-camphot- [ 23220 | 729.20 [2309 - |7.57,7.68,3.97
D sutforate | 1 14954 |
. o eero
C 1 |- jrma |
| maleate 111607 | 61267 | 1148 | 7.45,7.64, 3.89
| o ' 495.1 =
— | wo | |
cyclohexylsulphamate | 179.24 | 676.14 | 177.0 | 7.44, 7.64, 3.89
2969 |
674.3
| B R R /15 N : |
Phosphate | 9799 | 50489 | 4951 | 7.37,7.61,384




'-rral fc 30 cycl ohexytsul phamic 2 9 NOV 2006 - WO 03/ 101424 1' CT/ St 03100%&]% 44
- _phosphori c di net hyl phosphoric p-tol uenesul phohic L-Iysine 5‘2L9 N@
hydr oghl owmﬁmogsmeharl hic - nethattesul phonl e hydrochl or |&%W pr| at e
chstacteri si ng data are shown in Table 1. " Talel salt Mw aci sal't "LkMs
S ppm (MeOD) 1418, 1419,1424 (see structure at end o Method 9 bel ow)
" (1S)-(+)-10-canmphor- 232.20 729.20 230.9 7.57, 7.68, 3.97 sulfonate 495.1
- 497.0 727.3 nmaleate 116.07 612. 97 113 8 7.45. 7.64, 3.89 495:1 497.0
‘cycl ohexyl sui phamat e 179.24 676.14 177: 5 7.44, '7.64, 3.89 495.1 496.9

674.3

3570
| | 5934 |
dimethyiphosphate. | 126.05 | 622.05 | 1945 | 7.30,7.66.3.93.
| | 495.1
970
621.2

| |  |e230

p-toluenesulphonate 172.20 669.10 | 1709 7.54,7.71,3.95

( * o | o j4esd

| 4970 |
Llysine ~ [146.19 | 64300 | 1450 | 7.36,7.60,3.83
| 495.1 -
__ | ! 497.0
L-lysine hydrochlotide | 182.65 |679.55 | 495.1 7.36, 7.60, 3.83
| | 970 | |
| | | 531.1 (HC |
sacchatinate 183.19 |680.09 |i819 | 7.44,7.64.3.89
| | | 495.1
S N L B -
| C ‘_ : .methancsﬁlphonate:‘ 96.11 593.01_' 495.1 .| 7.57,7.68, 397

| AT BN 497.0 S
5912
r | 593.1 o
hydrochlorids | 3646 | 53336 | 4951 | 7.55,7.67,355
| - - o faees |

531.1
15325
5352

"Al._l'salts forted it this Method were '_aﬁior'p‘hdﬁsl.‘{



+ 172720 669.

. 676.1 phosphate 97. 99 594 69 495.1 7 37, 7.61 3.84 2 9 NOV 2006 WO
- 03/101424 PCT/ SE03/ 00858 45 497.0 593.1 dlnethylphosphate ﬁ 2H§@§ 95
124.9 7. 5@,01%/@%43 92 495.1 497.0 621.2 623.0 p-tolu J}%@

9 7.54, 7.71, 3.95/ 495.1 497.0 L- |ysﬂﬁ€ 08% 643.09 *
145.0 7.36, 7.60, 3.83 495.1 497.0 " L- | ysi ne hydrochl oride 182.65 679.55
495.1 7.36, 7.60, 3.83 497.0 531.1(A satchatinate 183.19 680.09 181.9
7.44, 7.64.3.89 495.1 497.0 nethanesul phonate 96.11 593.01 495.1 7.57,
7.68,3.97 497.0 591.2 593.1 hydrocHBoride 36.46 533.36 495.1. 7.55,
7.67, 3.95 496.9

Method 2
Furthcr aftiotphous salts of Compound A wete made using analogous techmques to those
descibed in Methiod 1 above from the followmg acids:
s hydrobromic acd (1:1 salt)
hydrochlotic acid (1:1 salt)
suiphutic actd (1:0.5 salt)
1,2-ethatiedisulfontc acid (1:0.5 salt)

e i8-caphorsulfonic acid (1:1 salt)

1o  {#-)camiphorsulfonic acid (1:1 salt)

ethanesulfonic acid (11 saft)

titric acld (1:1 salt)

totirenesttfonic acid (1:1 salt)
methanestilfonic acid ({:1 salt)

15 p-xylenesulfonic acid (1:1 s.alt) .
2-mesitylenesulfonic acid (i 1 salt)
© 1,5-naphthalenesutfonic acid (1:0.5 salt)

_ naphthalenesulfomc acid (1: lsalt)
fbenzenesulfonic acid (1:1 salt)

Q - 20 saccharinic acid (1.1 salt)

 malefc actd {111 salt)
phosphoric actd (1:1 salt)
D-glutatnic acid (1:1 salt)
 Leglatamic acid (1:1 salt)
25 D,L-glutathic acid (1: lsalt)
. L-argmme(l 1 salt) |
© Lelysine (1:1saly |
- L-lysine hydrochloride (1:1 salty
glycine (1:1 salt) | "
30 salioylic neid (1:1 salt)



.‘ '531 1 532'5 535.2 Al salts forrred in this NEthod were ai uotphous 2 9
NOV 2006 - WD 031101424 PCt|SF03/ 00858 46 Method 2 Purt her arﬁ)ﬂmwbﬂ%l ts.

of  Conpo made usi ng anal ogous techni ques to those escrl bed in |
Met hod 1 wggg@éeﬁ?éfomthe following acids: 5 hydrobronc amsl’(ﬂ:T @éﬁt)

‘hydrochloric acid (1:1 sait) sulphuric acid (1:0.5 salt)

1, 2- et hanedi sul fonic acid (1: 0.5 salt) |5-canphorsulfonic acid (1 1 salt)
to (+/-)-canphorsulfonlc acid.(1:1 salt) ethanesulfonic acid (i:l salt)

- nitric acid (It salt) toluenesul fohicdhcid (1:1 salt). nethanesulfonlc
acid (I :1-salt): 15 p xyl euesulfonic acid (1:1 salt) 2- nE5|ternesquon|c

'aC|d(1lsaIt) E@hthaleuesutfonlc acid (1:0.5 salt) :
* -napht hal ené%‘@ffwfi:(la 5 )(1 1 salt) benzenesul fonic acid (1:1 salt) C 20

h t d (1:1 t hosphor i id (1:1
.ZZFf)a“[f;,ffﬁ%?a“é}clss?hp sgft)e'CLaSI Gtam c actd (101 salty - oo

citric acid (1:1 salt)

N L-(-)-malic acid (1:1 salt)
5 D,L-matic acid (1:1 salt)
o D.-gluc‘o:hic‘ actd (1:1 salt)

, Method 3 ;: Prepatation of Amorphous Cottipoitnd A, ethanestilfonic acid salt
C , _ Compound A (203 mg, see Preparation A abovo) wis d1ssolved it ethanot (3 mb) and
" 1o ethanesulfonic 4cid (1 eq., 95%, 35 pL) was added to the solution The m1xture Wik stirrod '
forafew mifittes, and then the solvent was evaporated. The resultitig oil was stuttied it
iso-octani atid evaporated to dryncss until 2 solld material was obtained, Fi"nally,' the- |
substance was te-sluttied ih fso-octane and the golvetit evaporated apain resulting i ina
whnte, dry, attiorphous solid. The substance wds vacuum dried at 40°C vvernight.
5 : _ .
| | Methods 4t09: Proparatnon of Crystalline Compound A, ethanesulfomc acid salt

Method 4 : Crystatlisation of Amorphots Material
Atnorphotis Compound A, ethanesulforic ac1d salt (17.8 mg, see Method 3 above) was

P shitrried in methyi iso-butyl ketotie (600 it L), After 1 week crystallme needles were
(,- w0 observed, which were filtered off and ait-dried. |

Methods 5to 7 Reaotion C stalhsations without Ahti- solvent :

Method 5 , _
' --Compound A (277 mg, see Preparatmn A abovc) was dxssolved in mathyi iso—butyl ketone '

| "'.25- - @l mL) Ethanosuifomc acid was added (1 eq.; 95 %, 48 i L) Procxpitation of amorphous
o ethanosmfonate salt occurred immediatoly More rnethyl iso butyl ketone © mL) was. '
- N added and the slurry was troated with ultrasoﬁnd. Finally, a third porhon of methyl iso-
- ; butyl ketone (3 6 mL) was addod and then the slurry was left overmght with stirtihg z
R - (magnetlc stnrrer) The next day, the substahce had trahsformed into crystallme neodles |
0 'The slurry was ﬁltered off washed w;th methyl zso butyl ketone (0 5 mL) and alt dried



25 D/ L-glutamic acid (1:1 salt) - L- argi ni ne (1: 1 salt) L-lysine (1:1 salt)
“L-lysine hydrochloride (1;1 salt) glycine (1:1 salt) 30 sallc |I§ izcﬂﬂg
R O salt¥“% 1N9¥ 2006 WD 03/101424 PC f/.Sd3/ C0s5g 47 tgr% é % (i:

i salt) funmaric aC|d (1:1 salt) citricacid (1:1 salt) @amd
(1:1 salt) 5 b,L-tnalic acid (1:1 salt) D-gluconic acid (1 1 salt) Method
3 : Preparation of Anmor phous Conpound A. et hanesul fonic acid salt Conpound
A (203 tug; see Preparat|on A above) was dissolved in ethanol (3 nt) and i0
et hanesul foni'c acid (1 eq., 95% 35 uL¥Bwas added to the solution. The :
mxture was stirred for a few m nutes, and then the solvent was
“evaporated. The resulting oil was sl urrled in iso-octane and evaporated to
dryness until a solid material was obtained. Finally, the substance was
~re-slutried Dﬁéﬂio& o-octane and the solvent evaporated again resulting in a
- white, dry, 'H'rrm‘p'ﬁous solid. The substance was vacuumdried at 40C

over ni ght . ha@smﬁwﬁ\/geﬂ&pﬁﬁa@n th@ize)@as&tiﬁblvbﬂﬁt feRrPRHPRafure in

et hanesul fonl c acid salt stal l'i'sati on of Anorphous Material

Anor phous ocmmbyj mtylekatmwdamnk)orﬁtbammlmmmid(hm SAlyL) vaetmizsdetth 2 mt.

oryet a1 $ e of bt by Kol i S o e sl A AR 4 b Sretied i
ai r-dri ed. Vst éamﬁoum%ae@ﬂahegmm@&cm {11 MBtholly ¥ LRPS bbdVE)! ThE, ARt

~ Method 5

L of the methyl iso-butyl ketotie solution of ethanesulfonic cid was added {n portions
s over 45 thiniutes. The solution was seeded agatn, and the temperature was increased to
| C ~ 30°C. Then, 500 p L. of the 'tﬁethyl fs0-butyl kétdne solutiotr was added over approximately
| 10 1 hour. The resulting slurry was left overnigtit before a fifial amount of the tethyl iso-
bﬁtyl ketone/acid solution was added ovet 20 mitiutes, ‘The vial was rinsed with 1.5 ml. of
methyl iso-butyl ketone, which was added to the slfry. After a further 6 hours, the crystals
were filtered off, washed with methyl iso-butyl ketone (2'7mL) afid dried under reduced
pressute at 40°C. A total of 258 ttig of crystalline salt was obtained which cottesponds to i
s yield of approximately 87%., | '

Method 7
Cotripotind A (2. 36 B see Preparation A above) was dxssolved it methyl iso-butyl keétone
; -  80 mL). Seed crystals (10 mg) of Compound A, ethanesulfomc acid salt (see Methods 4
(, | iO' to & above) wete added to the solution, and then ethanesulfonic ‘acid (40 TL) was added in
| two portions. Further seed crystals (12 mp) and tWo portiohs of ethanesulfoni_c acld (2 x 20
L) wete then addéd_. The éi_uny was diluted with methyl iso-butyl ketone (15 mL) befote
the addition of ethanesulfonic acid was continued, A total'amquﬁt_‘of 330p L
ettianestlfotic acid was added, n pottions, over 1 hour. A small amount of seed cfystals '
25 was added and, finally, the slurty was left ovemight with stirring. The next day, the etystals
were ﬁltered off, washed with methy] iso-butyl ketone 2x6 mL) and dried urider reduced
pressure at 40°C.  After drying, 2 total of 2 57 g of white, crystaﬂine product wiis obtained

- correspondmg to 4 yield of 89%



~ Conpound A (277 tng, see Preparation A above) was. dissolved in net hyI

- iso-butyl ketone 25 (3.1 tnt). Ethanesulfonic acid was added (1 eq 95%

" dissolved a

was rinsed with

48 I't L).. Precipitation of anorphous ethanesulfonate sal tg

- F mrediat met hyl iso-butyl ketone (6 nL) was add sl urry

was treatweqj w{h ultrasound. Finally, a third portion ofgﬂﬁﬁ&/&ﬂpﬁo but yI

ketone (3.6 nL) was added and then the slurry was |left overnight with

stirring (magnetic stirrer). The next day, the substance had transforned

into crystalline needles. 30 The slurry was filtered off, washed wth

~met hyl i so- butyI ketone (0.5 tnt) andé4dir dried. WD 03/101414 2~ NOV 2006

-PCT 0 /OCSSB - 48 Met hod b. Corrpound A (236 ng see Preparation A above) was
' hyl .. tyl ketone (7 nl),

Et hanesul f 61 © - 4 T y 2¢nL 5 of nethyl

i so-butyl mmegl n avi aI The sol ut| on of Corrpound A was seeded with
crystal | i ne Conpound A, ethanesulfonic acid salt (see Methods 4 and 5
above) . Th@nmpmmi At(163 ow; sdecPreparajin Asbot)was disedloebitisios-ptapanolaf .2 mil.).,

| -3%2 s EZSLL?Q@mlﬂ?éiﬂwéf ot b Plleeshinic e dbusadbed (3ot Thongutylson. t L
: 1
our o, iy % Bt e BSAGER: Y10 RSN BAIER L KR ARR ORI o1 e

met hyl 06- etl@&ﬂeﬂlgh@ﬁ@ﬁ@iﬂ@ﬁﬂt (hes Midthbdant Mﬂﬁab%d@)ed::?sfﬁhzﬁibmﬂthﬁeémo&he vi al
5-tL, of ~nethyl. iso-but one, which was added to

“the slurr yimmédmﬂya Thersitreyr ws lafdpsaboung0 mmﬂesadtéS”G‘/hefera‘ belln goulbmiveriftt
and dri ed under_reduced

hed with but
' \é\ézgur\g Hookpn: iBNSthPgﬂay%? (ﬁéggﬁﬁ #wezs)}%tﬁraﬁhq aiystals were filterem i washedhi ch
0
S

 See pr oparttiedifs SRy Yt fafile AOCSARET R iR Red e Rt Bt (8,0
. Seed city Stealabof I #8)of efys@HlMRANRDroduce WARBBEHLH Wh G Bfteshonak to 5?1%@& :Met hods
4 20 to 6 above) were added to the solution, and then et’hanesulfonic acid

(40 TL) wesppgiteately82%wo portions. Purther seed crystals (12 ng) and two
- portions of ethanesulfonic acid (2 x 20 g L) were then added. The slurry
-was diluted with nethyl iso- butyI ket one (15 nm.) before

Methiod ©
. Compound A (20.0 g; see Preparation A above) was dxssolved in fso-propaiol (146.6 mL)
© 15 at40°C and ethanestlfonic scid (3.46 L, 95%, | eq.) was added to the solutipn. To the -
| resulting cledar solutio, seed't:rystais of C’ompbuﬁd A, ethatiesulfonic acid salt were added
(50 tmg; see Methods 4 to B above). Thet, ethyl acetaté'(234 ml) {w'as added over 10 |
minutes. The resulting slightly opaque solition was seeded once moré (70 tng) and left for

‘ C . one hour at 40°C with stirﬁng to allow fo'r ‘brystallizatidri to Sta’f_‘t. 'Aftet this, a total of 352
20 mbof ethyl acetate was added at 4 constant tate over one bour. Whet all of the ethyl
' acetate had been added the slurry was. left for 1 hor, before being cooled fo 21°C over 2
hours ‘The crystalhzatlon whs a]lowed to ccmtinue for ! tour at 21°C‘ before the crystals:
 were filtered off, washed twice with ethyl acetate (50 mL + 60 mL) and finally, dried uider
| reduced pressure at 40°C overmght A total of 216 of whxte, crystallme salt was
25 obtamed correspondmg to a yxeld of approxnmately 00%. '



the addition of et hanesul fon| c acid was continued. A tot al %nﬁw 2@% 330
s L ethanesul fonic acid was added, in portions, over 2| |

: anmount L[ ystal's 25 was added and, fi nal | Y, the sI ur.r s |eft
over ni gﬁ\fv"aﬁﬁﬂ“@{. rring. The next day, the crystals wer e"qyﬁo\l\%%soff
washed with methyl iso-butyl ‘ketone (2 x 6 nL) and dried under reduced

- pressure at 40C.- After drying, a total of 2.57 g of white, crystalline
product was obtained corresponding to a yield of 89% 2 9 NOV 2006 WO .

0-4/1 01424 PC17S t13/OfI ssS 49 Methblds .8 and-9 Reaction
Crystallizations (with Anti-solvent) Met hod 8 Conpound A (163 ny; see

Sor Ut on wBemeBTLA pYRRSBlraRS kil ok e %@?ﬁ&&&hﬁ&@&@@?ﬁs .
Then, et vl SunoR Se b Al | RBBARC A 20k BEHRS, F650°0

with cryst 'ne Conp anesu onic aC| ('see™*Net hods 4 to

7 above) .  gusitgtidt aanbodﬂst%n wed sabmmowmalm egaoswgnsom atyd was

left for about 80 nminutes at 35C before being allowed to coot to anbient

t enper at ur BHMBC)AYMRroxperisients were ased. tAlk datayiare ins goost agreatnent weth the £ |
~washed 6 three ti th | .ac e 4 n| and dr, e under
reduced pr g'i?"i'éa nﬁ;g%ef l{éysa[l@tsi‘lp%hf bé n&hﬁfm@ '{FmeaF’f’themt F“f _

product wa r tied y 82%

Vet hod o comati “ﬁ*j("‘”%‘““‘@"s??ﬁfgﬂi?%?’ro gk, 81t pral RIS %E%Pﬁ%d n

i s0- pr opangdonfifiat® . ddhfdtnet) Bmhtpeﬂoﬁssigubdetm&lﬁés(lmtﬁwmomfta'mw). (tBe 4@l t
45% 1 eq dded to the sol Iear ol ut| on

was i 0 To t sultin ,
'(seed cryst%@t‘é’eﬁ?t eéw'aseﬁfeﬂnersmﬁg%@ﬁpfbsﬂﬁfﬂaéﬁ lé b&%fd a8 (50 ny;
see Met hod ) tnt) was added over
-10  m nut e@‘?éré{gtogg Iﬁﬂfgs%?ﬂfhﬁg? gﬂﬁé@g?%% was seeded once nore
© (70 ng)g and- l eft for one hour at 40Cvx4th stirring to allow for
~crystallization to start. After this, a total of 352 20 nL of ethyl
acetate was added at a constant rate over one hour. Wen all of the ethyl
acetate had been added, the slurry was left for | hour, before being
-cooled to 21 C over 2 ' '

Oy /O—H

102 ( S\“o'

101 - -

- Both the proton and the carbot regonance con-espondmg to posmun 1 are split due |
to the spm~couplit1g with the two fluotine nuclei in that posmon The coupling |

e constants are 21;;;—73 Hz and 'JCF— 263 Hz

'H and ”C NMR chemical shift assxgnment and ptuton—proton corrclatmns ate
shown in Table 2 o -



" -total -of ‘%?.ﬂ

~ hours. The crystallization was allowed to continue for 1 hour at 21 C
. before the crystals were filtered off, washed twice with ebgjélN yc?ﬁme (50
Tt + 60 _t'nt)-"zil (1 $i nal ly, dried under reduced pressure at (g} efnight. A.
_ , 6’@ $f a white, crystalline salt was 25 obtai REJ/SESYPIBEX pondi ng
'to.a-yield of approximately 90% 2 9 NOV 2006 ~ WD 031101424 1' CT/ 5E03/ 00859
' 5b Conpound A, ethanesulfonic acid salt was characterised by NMt ‘as '
follows: 23 ng of the. salt was dissolved in deuterated nmethanol (0.7 L)

troscopy. A conbination of 1D (1H, 133 and sel ective N0123) and 2D (gCQOSY,

gHSQC and gHMBC) NWVR experi‘nents were used. All data were in good

) “agreement with the 5 theoretical structure of the salt, shown bel ow. The a

"nmol ecul e exists In two conformations in nethanol. Based on the integral of

the peak awd”to. 145 (dom nant conforner) and peak assigned to 145
(ot her- con ), the ratio between the two conforners was found to be

with the so T (] GBI | o 1pEh NPT 0 8 | BWEE 0 30 72 1P
0"~S o~H 1 bgng 101 Eclgphlnﬂt he prot esonance | '
correspondin ition are split upling witth the
~two fluorinelfuclei |[iICHt hgtiigdsition. Th&SE@upl ing 15 conm(éh#}ﬁ_ae 2h=73
_-»Hz and__ 1Jcr=} 263 Hz. '1_14'anﬁ7_1:§0 NVR c_qerfi,cal shift assignnent andf - _
‘proton-protopicorrellati ond H7& shown i|P8§dhie 1
| | 2 C 1535
- e (1m0
C 3 |CH [1200  [715()
| 3 o7 - |13
4 cC 136.2 .
4! 11359
5 . |CH |1250 7.36(8)
5" | 1249 |73t
G C (1445 -
[ 145.3 )
7 CH 117.3 i 7.20 (5)
o N R RTT % S L XIS
| C B TS CH (720 |5200.
g . 1140 5.12(8)
5 [co |173i
9 1738 |
T |CH; |56 a:438 (m)
R R b1 o
{1 00 4,06 (m)
L b3vg(m
112 JcH, |217 - |a255(m)
L R 1Y R
2 | {m2 ez




T3 (0i)

2 9 NOV 2006 WO 03/ 101424 hC IskCB/tItI$58 51 "gable 2 At om Type 3C ‘
~shift/ 14 shlfvppm and Juu/Hz No. ppmn nultiplicity' 1 Cl4 gg?N@VGZ[}QB (t)-
]i?f 6 6.88 (t) 2 C153.5° 2' 153.5 3 ClI'l-120.0 158&
119.7 7. 1‘§Ps‘§3’ W2 136.2 4'135.9 5 Cl4 125.0 7.36(s) 5' #8(s) 6
C 144.5 6" 145.3 7 CH 117. 3 7,20(s) 7" 117.2 7.15(s) 8 Cl4 72.0 5. 20(’s)
8" 74.0 5.12(s) 9-C0173.1 9" 173.8 I 1 CH 51.6 x:4.38 (M b:4.21 (m
11" 49.0 x:4.06 (m b:3.99 (M 120142217a255(n) b2.29 (m

52
_ | b:2.15(rﬁ)
13 CH |[63.1 | 480(m)
T | fesz [5220m)
14 |Co 1729 '
T REV _
5 |[NH 86 GbD 52
e Is | 879¢,by . |s2
( N KT BEEREEE 4,59 (AB-patteri) 159
| N | 446 (AB-pattetn) -~ [ 159
lie | |46 |4s53AB-paterny . | 159
| | 1440 (AB-patier) | 159
7 [c |i463
7| |40 R
18 CH | 129.1 7.56 (d) 78
8 | - |12 MEEIC) LTS
5 |cH |1®2  |16@ 78
19 | [194 (2 1C N L X
o o [c [1249 T
| R YY) N
- m C | 1624
o0 | {123 o
22 NHgl " | Not observed
24 |cH, |e48  [39%6®)
fr - fews | [1mBm 74
N N R L R

| '“Relative to the sol’veht resnﬁanceat49bp15m -
 Relative to the solvént resonance ut 3.30 ppi.
" s-singlet, t-triplet. mhmultiplet. br-broad d doublet -



12" 23.2 at2. 70(m) 2 9 NOV 2006 WD 03i 10424 15Ct 15t1 3/ btl 858 52 bi 2. 15
(M- 13 Cl4 63.1 4.80 (nm) 13" 66.2 5.22 (n) 14 Co 172.9 14' 173.6 15 NH
8.76 (t, br) 5.2. 15 8.79 (t,bt) 5.2 16 CHz. 43.5 4.59" (AH-? Y@y as: 9

4.46 (AF 15.9 16' 43.6 4.53 (AS-pattern) 15.9 vl
( AL3- pat t‘zgﬁ? @'39)9 17 C 146.9 17' 147.0 18 CH 129.1 7.56 3/4U858 g.

129.1 1.57 (d) 7.8 19 CH129.2 7.67 (d) 7.8 19' 129.4 7.70 (d) 7.8 20 C
- 124.9 20" 124.9 21 C 162.4 21' 162.3 22 NH2 Not observed 24 CH3 64.8 _

3.96(g) 101 CH3 1.28 (t) 7.4 102 CH2 2.77. (m 7.4 Kkelative to the solvent
: 53

resonance at 49.0 ppm .

4Obtalned It the pCOSY experimett.
“The resotianice is a triplet due to coupling with the two fluotine ntclel, Jep=263

5 HRMS calculated for CoHuCIE,N,OS (M-H)" 605.1284, found 605.1296.

Crystals of Cempou'nd A, ethanesulfonic a'cid_. salt (obtained by way of orie or frtore
of Exatriples 4 to 9 above) were anialyzed by XRPD and the results are tabulated

g C , below (Table 3) and are shown in Figiire 1.
Table 3 -
d value (A) itenisity (%) | Intetisity
165 10 m
2z |7 |
110 i |w
5.0 33 |s
8.3 | 3 o A
| B L T W
C ,7 | 64 | ‘4' ) | w
| |62~ iz |m
| - 80 7 |m
59 |10 | m
55 |15 |m
7 R E T .
st |7 [m
1466 -2 s
(s [ |5
Gz 8 m




bkel_ative to the solvent resonance at 3.30 pbm cs=si ngl et' t tfi pl et,
mnul tiplet, bt=broad, d=doublet 2 9 NOV 2006 WD 63/101424 R ﬁﬁ?@§@§§858

- «53 dobtalned | n the gCOSY expetinent. 'The resonance is a tr

coupl i ng WaQ /1024t wo fluorine nuclei. '3cr=263 Hz. 5 HRI\B?HSEQ?@”Wed for
C241429C1P2N4CBS (M 14)' - 605.1284, found 605.1296. Crystals of Compound A,
et hanesul fonic acid salt (obtained by way of one or nore of Exanples 4 to
9 above) were anal yzed by XRPD and the results are tabulated bel ow (Table
3). and are shown in Pigure 1. to Tables3 d value O lIntensity (% Intensity
16.5 10 m 12.2 74 vs 11.04w 9.033s 8.33vw 7.6 6w 6.44w 6.2
12 in 6.0 740 5910 in 5515 m 5 4 100 vs 517 m 4.66 29 s 4:60
36 s . 419 120 - ‘ :

i |2
a0 |12
387
383
3776,
372
o 35
( 351
347
3%
331
326
321
316
303
278
. 274

| C | 261
T 2.56
250
546

233

231
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o
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DSC showed an ehdbth:rfn with e ext_rap‘ol_ated'_fnaliing ofiset temperatiire of ca. |
131°C. TGA showed a dectease {n mass of ca. 0.2% (w/w) around the melting



4.31 57 s 4.25 18|n29NOx/2006 WD 03/101424 1' CT/ Si '-|3/t|t|85 54
4.19 20 tn 4.13 12 m 4.00. 12 m 3.87 13 m 3.83 6 w 3.7 qNﬁV

3.57 9 , 3.47 5w 3.39 3 vw 3.31 11 rn 3.26 40" m
3164%@"%&“1§ZF 2.78 4w 2.74 5w 2.67 3 vw 2.56 5 hISEIYHE gﬂlw 2. 46
'7m2344w 2215w‘2003vw '

55

“poliit. DSC anatysis tepeated with 4 samﬁle of lower solvent cotitent showed a
trielting otiset temperatute of ca. 144°C..

Method 10
5 Preparatioti of Amorphous Compound A, benzenesulfonic acid salt
Compound A (199 mg; see Preparatwn A above) was dissolved it ethanol (2 l).
_ Benzenesulfonic_ detd (1 eq. 909%, 70tg) was dissolved iti ethanol (1 mL) in a vial. 'The
_ éthanql solution of the acld was added to the solution of Compound A and the vial was
| ( © rinsed with 1 ml ethariol, which was then added to the mixture. The mixture was stitted
10 for a few mintttes, and thett the ethanol was evaporated until an oil was forimed. Ethyl |

acetate (3 L) was added and the solvent was evaporated agaih to dryness. At arorphotts
solid was fortned.

 Methods 11013 Pr‘epa'rg. tioh of Crystalline Compotitid A, betizeniesutlfonic acld salt
15 Method 11 ¢ Crystallisation of Amotphous Matetial -
. Ambtphous Conipound A betizeneslfonic acid salt (20.7 mg; see Method 10 above) was
slurtied in ethyl acetate (600 'IL) After 5 days. crystallitie needles wete observed in the

stutry,

| | (’ 20 Methods 12 and 13 Reactnon ngstalhsatwn |
 Method 12 L g
Cornpound A (128 my: see Preparation A above) was dissolved in ethyl acetate (3 mL)

The soiutmn was seeded with the stutty from Method 11 above. Then, benzenesulfomc
_ acid was added (1 eq., 90% 45 mg). Precxpitatzon of benzenesulphonit: acid salt occutred
45 imthediately. :.s'o~Propanol was added to the sturry (0.8 thiL) and the mixture was seeded
 again. Two days later, the substatice had transformed tito crystallme needles. - The slurry |
|  was ﬁ]tercd off, washed w1th ethy! acetate (3 X 0.2 mL) and dried for 1 short tune under

vacutin at 40°C, A total of approx;mately 140 i of white sohd_ was. abtamed. o



1.98 3 vw DSC shovved an endothermwth an extrapol ated nelting onset

" “tenperature of ca. 13 1bC. TOA showed a decrease in mass O%SCMQV()Z%@O(W/V\I)
~around the nelting 2 9 NOV 2006 WD 03/101424 PCTi SPt 3/ 0085 55 “point

DSC .anal ysWVO 03idfidét ed with a sanple of |ower sol vent cont eRCTAEONGWSE
mel ting onset tenperature of ca. 144C. Method 10 5 Preparation of Anorphous
Conpound A, -benzenesul fonic acid salt Conpound A (190 ny; see Preparation A
above) was dissolved in ethanol (2 nt): flenzenesultonic acid (1 eq. 90%
70nmg) was dissolved In ethanol (1 nL) lgga vial. The -ethanol solution of
~the acid was added to the solution of Conpound A and the vial was rinsed

- with 1 tnL ethanol, which was then added to the mixture. The m xture was

oil was for

B stirred to f ghgdﬂéw m nutes, and then the ethanol was evaporated until an
_ \ acetate (3 nm) was added. nd t he sol vent :
: evapor ated d %H’PP‘{'\% FAADLEE; Seﬁﬁff‘d’#fﬁt‘ﬁﬁtﬁ,@bm@bWﬁ% a?idnmprwqi&ﬁﬁ ﬂﬂa)t 0

* Netnod 18-t BB b BHE W ARACE RIE Sod, IBTREORROLRRN BTt it b *
- benzenesul fouafdsdgr a%ﬁﬂ&h&n&ﬂehMreﬁ&eSe%%dI@thQte%bﬂMsa%ﬁ AdtefoBE i D

et hyl acetate (600 After crystalline needles were observed in

~_the sl ufry.mae shy mﬂaﬁe 25 gadedi(2. 7% tabndfinally, theysitry wissallavesisto crgstailie 12

oo A A BRIl RV SIS T e
Then, ' benz el pfcundirbutte SSSEE19%6t S o ANBUCRSEL A

_ benzenesulphon c acid t occurre I at ropano was a ded

to the sl urrﬂe]ﬂﬁfﬁpprbﬁihﬂtdyﬂﬁ% m xture was seeded again. Two days later,
e substance had transformed Into crystalline needles. The slurry was
Lltered off, washed with ethyl acetate (3 x 0.2 nL) and dried for a short

time undl%r ‘Compoutid A, betizetiesulfonic acid salt was characterised by NMR as follows: 20
' ~ g of the salt was dissolved in deutetated miethatiol (0.7 mL). A combination of
1D (‘H, C and selective NOE) atid 2D (gC.OSY, gHSQC and gHMBC) NMR
experithefits wete tsed, - All data were in good sgreement with the theoretical
structure of the salt, shown below. The molecule exists in two confortnatiotts in
{5 methanol. Based on the integral of the péak assigned to H12 (domniant
cotiformer) and peak assigned to Hi2* (other confdnner), the ratio between the
‘two conformers was found to be 70:30. H22 could not be observed as these.

protong wete in fast exchat ge with the solvent CD,0D.

20



* the salt was diggol

“vacuum at 40C. A total of approximately 140 ng of white solid was obtained.
2 9 NOV 2906 WD 03/101424 PCTI SEO3l00os 8 56 Method 13 Conpound A (246 ny;
see Preparation A above) was dissolved in iso-propanot (1_2 ith) 29% :
Benzenes i cid was added (88 trig, 90%. To the clegf, g% on, et hyl
acetate agéggg é%d (3 tnt), and then the m xture was seed T #ﬁ#g?ate
“crystalllsation. After 1 hour, s nore ethyl acetate was added (2.77 tnL).
- Finally, the slurry was allowed to crystallise overnight before the
~crystals were filtered off, washed with ethyl .acetate (3 x 0.3 nL) -and
* dried at 40" C under vacuum A total of37279 trig salt was obtai ned which
corresponds to:a yield of approximtely 96% to Conpound A, o
beti zenesul fonic acikd salt was characterised by NVR as follows: 20 ng of
_ ngLGQ deut et at ed net hanol (0.7 tnt). A conbination of
~Ib (113, i3grapdgel i vE NO) and 2b (gCOSY, gl1SQC and gHBO) NMR
- experinments wg sfod.QAl | data were In good agreenment with the theoretica
structure Q&) alt, shown below. The nol ecul e exists in two
conformati o é i1s nmethanol. Based on the integral of the peak assigned to

1412 (donminant conforner) and peak assigned to 1412° (other conforner),.
the rati o between the two conforners was found to be 70:30. 1422 coul d not

- 5° S0P e BoRPuyk BRaG upl BRAARoIGE Subied Gl FTRIRIATUH 1 WEGARHED TDOCD,
NOV 2906 tg the spifi-coitpling withi the two flttorine nuclel in that position. The cotpling '
| 5 cpnstahts are 2 up=74 le. atd ‘jcp-t. 260 Hz.

'H and ’C NMR chetnical shift assignment and protott-prototi correlatiotts are

- 'show in Table 4.
0" Tabled |
 [Aom | Type | °C shif ppm* | 'H sl_ﬂft/ppm" and | Itz |
No. |- - ﬁiultip]icity"' | _
i [ca |17 |68 74 Oy
v | s 6.87 1 |
3 |C_ |15
N SR N ST X o
O 3 Jom [ [5Be
BT ¢ ey 71205
i [c |12 e
¢ | cliss
5 JCH  [125.0 735(8)
s 245 |73ty
5 ¢ 145
& | w3 |
7 |CH 1173 7300
F ',11_"7.2" o 714(5)




‘WD 03/101424 PCT/ St03/00859 57 i nz ! \ ib4~p ins Both the proton and

- the carbon resonance corresponding to position | are split du?h q\m\tﬁ&ﬂﬁ
~ spin-cbupling with the two fluorine nuclei in that position. % coupl i ng
5 const ant WOBHIBIK-74 92 and ' Jci z= 260 14z, 114 and 13C INKI/SEU3IG6858 c al

~shift assignnent and proton-proton correlations are shown in Table 4. to -

| Table 4 Atom Type C shift/ ppnt '14 shift/ppmb and JHH Hz No. .
~onultiplicity" -1 CH117.5.6.89 (t) 74 Flip) 117.5 6.87 (t) 2 C 153.5 2
153.5 3 CH 120.1 7.15(g) 3' 119.7 7.12¢g) 4 C 136.2 4 135.8 5 CH 125.1

7.35(s) 5'-124.5 7.31(s) 6 C 144.5 6' 145.3 7 Cl4 117.3 7.20(s) 7' 117.2

L Az 14(s) 2 9 NOM. 2616 WO 03/101424 1. Q[ SFO3/ OOB58 58 —

8§ |CH |728 152009
g | o sz
5 |co |11
9 - ims
T |CH; |516 24,37 (m)
b b:4.20 (m)
o S T NPT @405 ()
| C o | - ’ b:ﬂ.QS(m)
-' 3 |CH; |21 Ta:2.53 ()
R . | b2.28 (m)
12" 23.2 4:2.69 {m)
R _ ‘ -‘b:2.14('m) |
13 [cH |63l 4.79 (m)
113 662  |522(m
4 [co 1728
O Y S
15 [NH | N TR 53
| 15 S [smeby 5.3
(. e Jcm [#5  [4%ABpatom) | 160md52
s AN IR R B 444 (AB-patters) | 16.0and 4.8
6 o |43 4.51 (AB-pattern) | 160 |
| . | 4.46 (AB-pattern) 16.0
17 ¢ |65 -
O R N7 I
1 |cH |19z [7s@ . |83
Tw | fw2 o [7s56@ 0 |83
9 |cH |13 |[166@ - . |83
o | ltd free |83
™ |C 1288 |- |




- 8 CH72.85.20 (s) 8 74.05.12(s) 9 Co 173.1 9' 173.8 11 CH2 51. 4.37

(m 6420(rr) 49.0 x:4.05 (m r b:3.98 (m 12 C142.21.7 a»3 § g\!(ﬁbédﬁ
‘b228( 521269(n) b:2.14 (m 13014631479( 13' 66.2

. 5.22.(m 94?31&1 2.9 14" 1736 15 NH 8.75 (t, br) 5.3 13CTEEISIEBHr) 5.3

16 CH2 43.5 4.59 (AA-pattern) 16.0 and 5.2 4.44 (Al3-pattern) 16.0 and 4.8

16' '43.6 4.51 (A$-pattern) 16.0 4.46 (Al3-pattern) 16.0 17 C 146:9 17

~ 147.0 18 Cl14 129.2 7.54 (d) 8.3 18 129.2 7.56 (d) 8.3 19 Cl4 129.3

: 766(d) 83 19 1294769(d) 8.3 25)90124929t 0V2006-' ‘

20 1249
2 |C |64
21 | 162.4 ) |
22 INH; @ ‘ Not obsetved
24 |CH; |648  [305(9
fol |[cH [1265 78T (m)

| | {2z [cH [1291 741 (m)

| 0 | 03 [CH [131z2  [74z(m)

| 04 |C 146.4

*‘Relati{:e to the solvent resonance at 49.0 ppin.
bRelative to the solvent resonance at 3.30 ppti.
“s=singlet, t=-.triplet, rn=multiplet, br=btoad, d=doublet.
5 S0btaitied it the gCOSY experiment. ‘ o
*The resonance is a triplet due to coupling with the two fvoritie nuclei. Jer=260
contiectivity difficult to detetmine due to overlap between resonanice 102 and 103

C' 1o HRMS calculated for'ngHzgchgN4OgS (4-Hy 653.1284,'_found,653.1312.'_

_ _ Crystals of Cotmpound A, benzenesulfonic acid salt (obtaitied by way of ote ot
 miote of Exarriples 11 to 13 above) vvera analyzed by XRPD and the results are
) tabulated below (Table 5) and are showh in anure 2,

CTables |
Tdvalue (A) | Intenisity (%) | Intensity.
142 . imo

126 5 s




WD 0101424 1' C / SEt]1 3160858 59 20" 1249 21 C 162.4 21, 162.4 22 NH2 Not

observed 24 CH3 64.8 3.95(s) 101 CH 126.9 7.81.(n 102 mégm ﬁé (m -
103 CH.131.2 7.42.(n) 104 C 146.4 akelative to the sol vent czg t -

49.0 ppm g afygve to the solvent resonance- at 3.30 ppm g
‘t=tripl et?"(?n:gﬁrrigﬁ%‘pl et, bt=broad, d=doublet. 5 'CObtained in t[ﬁﬂ%
experinent. The resonance is a tl’lp| et due to coupling with the two
fluorine nuclei. 1Jcp=260 'Hz. tconnectivity difficult to determ ne due to
over |l ap between resonance 102 and 103 to ARMS cal cul ated for

C28429CI P2NA08S (M H)- 653: 1284, found 6853. 1312. Crystal s of Conpound A,
benzenesul foni c acid salt (obt ai ned by vay of one or nore of Exanples 11

- to 13 above) e—amnat t-by—XRPO—amdt-the—Tesul ts are tabul ated bel ow
(Tabl e 5) an;ﬂg e showh 1 n Pigure Table 5 d value () Intensity (%
Intensity 1473 12 m [[§.6 55 9 2 9mNO\/ 2006 WO 031101424 1CT/5 03/00858
60 10.2 49 | | c |

64 - /5 w

6.3 NER 5

6.1 5 W
_ 59 100 o vs

57 |3 m
0 I 7 S T ~ m
e _ 53 11 m

.0 10 m
4.96 3 | VW
R N
473 72 Vs
4.54 23 §
4.50 10 m
435 | 5
| 430 |38 s
- - 424 |4 5
C  fEw 5 B
| 74.09' B — v§
708 |6l v
396 |25 Ts
351 5 m
3.7 122 18
ez i1 | tm
352 . |20 m
- (331 44 5.
w8 Tm
315 — 1 m




7.58m 6.45w 6.330s 6.15w 59 100 vs 5.7 20 m' éﬁ‘&c@ 5.3 11
m 5.110in. 4.96 3 vw 4.83 27 s 4.73 72 vs 4.54 23 s 2195 W4 35

,284.303,;0@3@443 4,17 28 s 4.09 60vs 4.08 61 vs- 3.96 29 s 3.91 15
3.77 22 / m 3.52 20 m 3.31 44 3.19 8 m 3.15 1 PCKISEOUBIBOY 2006

WO 03/101424 PCTI St 03/ 00958

61

3 |8 m

3.00 7 M

2.89 3 vw

286 4 w

279 7 m

376 6 Tw

2.72 5 w

. - 2% 6 W
(_ B X 9 m
[ 9 m
2.49 7 i

7.38 8 -

2.16 4 w

2.03 3 YW

DSC showed ati etdotherm with an extrapolated meltiig oriset tettiperatite of ca.
152°C. TGA showed a decrease in tass of ca. 0.1% (w/w). around the melting

_ poin't.

 Method 14 _

| Preparation of Arnorphous Compound A n- propanesulfomc acid salt

| Compound A (186 thg; see Prepatation A above) was dlssolved in iso-propanol (1.39 mt.)
. atd n-propanesulfonic é_icid {1 eq., 95%-,[39' TL) was added. Ethyl acetate (5.6 ml) was
o added and the solvent was evaporat_ed unti 4 dry, émorphohs solid was fortted.

| Methods 15 atd 16 : Pre aratio of Cr stallinec m nundA #-propatie ulfohic acid salt
B Method 15 C stalhsatlon of Aino hous Materlal o o _



61.3.098m 3.007m 2.89 3 vw 2.864w 2797 m 2.76 6w 2.72 5w
2.59 6w 2.56 91in 2.549in 2.49 7 m 2.38 8 m 2. 16 424 NBY0200§ vw DSC

7. .showed an endothermwith an extrapol ated nelting onset tenperature of ca.
, 152C TGAWENI3IeDI2eé decrease in nass of ca. 0.1% (ww ar om;sﬂmmmbtl ng

point. ~- 5 Method 14 Preparation of Anorphous Conpound A,

n- ptopanesulfonlc acid silt Conmpound A (186 ny; see Preparation A above)

- was dlssolved in iso-propanol (1.39 M) and n- propanesulfonlc acid (1 eq.,
95% 39 '1'L) was added. tthyl acetateg45.6 nit) was to added and the

sol vent was evapor at ed. until a dry, a phous solid was forned. Methods: 15
and 16: Preparation of Crystalline Cbnpound A n-prropanesul fonic acid salt

Met hod 15 C%)fﬁ,t?ﬁ f RS
Pct/ St U3l 0oss dggg\%@gngﬁﬁgmﬁﬂfd@ %%?%Eo@rqgﬂ %I’ll o gcll\a?bggél)g‘p
ny; - see I\/Et thiesblved mtiwmopmﬂ (60 TL) and isa-ptopyl acetate (180 TL) was added. Aftet three

days ctystalline needles Were obSetved

5 Mﬁhgﬁ_&jzmmgl@& —
Cotnpotind A (229 mg; see Prepatation A above) was dnssolved it iso~propanol (1. 43 mL)
n-Propatiesulfonic acid was added (1 eq., 95%, 48 'I‘L). Ethyl acetate was added (2 L),
S atid then the solution was seeded with crystalline salt from Method 15 above. Futther ethiyl
( acetate was added (3 mL) and the slurry v)as left oﬁernight to crystallize. The cfystals were
10 filtered off, washed with ethyl acetate (3 % 0.3 mL) and died tmde_r vaclivm at 40;"C;

Cotnpound A, n-propanesﬁlfonic actd salt was charactetised by NMR as follows:

13 mg of the salt was dissolved in deuterated itiethanol (0.7 mL) troscopy. A

" combination of 1D (‘H, 1*C) and 2D (8COSY) NMR experitmients were sed. Al

15 data were in good agreetment with the theotetical structure of the salt, shown

" below. The molecule exists it two conformations in methanol. Based on the

integral of the peak assigned to H12 (dominant conformer) and peak assighed to

H12* (other cotifottier), the ratlo between the two confortiiers was found to be
C . ‘ 65:35. H22 could not be observed as these protons wete itt fast exchange mth the |

20 solvent CD;0D. -



di ssolved in tso-propanol (60 TL) and iso-propyl acetate (180 m \yv?]
"added. After three days crystalline needles were observed. Q} X
React i©on i,sati-on Conpound A (229 ng; see Preparation A above) was
di ssol vedw%%{@b)‘lzﬂr opanol (1.43 nit). n-Propanesul fonic aRFHSEHEHEEded (1
. eq., 95%48 TL). Ethyl acetate was added (2 nL), and then the solution was
g seeded- W th crystal,line salt from Method 15 above. Further ethyl acetate
~was added (5 tnL) -and the slurry was-left overnight to crystallize. The

- crystals were to filtered off, washed g#th ethyl acetate (3 x 0.3 nL) and

- dried under vacuum at 40"C; Corrpound A, n-propanesulfonic acid:salt was
~characterised by NV\R as follows: 13 ng of the salt was dissolved in

deut erat ed net hanol (.7 m.) troscopy. A conbination of 11) (I II 13C) and
2b (gCOSY) NWR experl ents were used. Al 15 data were In good ' agreerrent
wi th the theoreti cal¥structure of the salt, shown below The nolecule

exi sts In two condyérhat izhs i nOret hanol . Eased on the integral of the peak
assigned to 1112 (Jdom ng lprmer) a peak assigned to 1112' (other
.conforner), the rw\ 3 e tw c ofsmers was found to be ( 65:35.
1122 coul d not Qe 3E tibnNMer e. _in fast exch%nge with the

aJt 03/0085g } 3 4 3 ~/ (
yzH 22;3@ 102

. 2 7 |
O : o ~&7

~ Both the ptoton atd the carbott resonatice corresponditig to position 1 are split due
5 to the spifi-coupling with the two fluotine nuclei in that posnmn The couplmg
| constaits are 21;.;——74 Hz and Yee= 260 Hz.

’I—I and 13C NMR chemlcal shxft assighment and prototi-protor cvrrelauons ate

C R shown in Table6
| o

Table6 - | |
Atotti - | Type. ic shift/ ppm® | 'H shift)ppm" and | JiyyHz
N | | multlplieity® - |
i JcH [i175 . |689(@ | 74 o)
e 'ii7.5‘=__" |essy o
77 |C |1533 |
> pms |

S T S T VT RO LA TTO N




TO 101 floth the proton and the carbon resonance corresponding to position
1 are split due 5 to the spin-coupling with the two fl.uorine nuclei in
“that. .gosi tion. The coupling constants are 1114p--74 Hz and PISCNBY2IGHZ.
I'H and -110VR0IGHEhi cal shift assignment and prot on- prot on PESSESHBSHNSs ar e
- shown in Table 6. to 't'able 5 Atomm Type C shift/ ppnmg 'H shiftlpptn' and -
I1i"/14z No. multiplieitye |1 CH 117.5e 6.89 (t) 74 C3 & - 1 117.5e 6.88 .
(t) 2.C153.5 153.5 3.Cl-4 120.0 7.16(s) 2 9 NOV 206 W 031101424

- PCt/5103/ %5 64 119.7 7.13(s) 4 C 13 2 4' 135.9 5 .CH 125.1 7.56(g) 5,
124.9 7.31 (a) 6 C 144.5 6' 145.3 7.Cl4-117.3 7.20(s) 7' 117.2 7.16(s) 8

‘CH 72.9 5. 20( SowemmBretbdaebn 12, LS) :
s 3 9T 1 T743(8)
3 C 136.2 T
e 1se
5 CH [1251  |7.36(s)
s | e 7.31 (&)
§ C | 1445 '
o 6 | 1453 |
( j 17 CH 1173|7200
7 ' 172, [7.16(8)
8 |CH |720 5.20(%)
g | |7ar 520
9 |CO 1730
o s |
il |CH; |516 2437 (m)
| o o b:4.20 (tn)
1 90 | ad06m)
1 1 | 5:3.98 (m)
- 7 oE, J2d 2:2.53 ()
| C S T b2y
o e | w2 |a2690m)
| R | b5 )
3 |CH el 4.80 (m)
2 | esz 1822 (m)
W [Co |1729
{14 | (17138 |
5 |NE | |8Bmen |55
wool L ey o |ss |
16 |CHy |435 T450 (ABpatiern) | 16.0and 6.6
4 U |445(ABpattemy | 160and5.3




9 CO173.1 9" 173.8 11 CH 51.6 a:4.37 (n')' b:4.20 (m) f 1' 41.0 x:4:06

(M b:3.98 (m) 12 Cl42 21.7 a:2.53 ()  b:2.29 (m 12' 23. Zﬁﬁﬁ%w
' bi 2. 15+( % 13 CH 63.1 4.80 (n) 13" 66.2 5.22 () 14 CO 17 g 3.8
15 NH 8. MO®/10424 5 5 15 8.79(t,br) 5.5 16 CH -43.5 43T NIP3paHssern)

~ 16.0 and 6. 6 4. 45 (Al3-pattern) 16.0 and 5.3 29 NOV 2006 WD 03/ 101424
- PCT/ S1U33/ 00558 65 16' 43.6 4.51 4.50 17 C 146.9 17' 147.0 18 CH 129.1
7.54 (d) 8.5 18 129.2 7.57 (d) 8.5 19C|41292767(d) 8.5 19' 129.4

4 7.69 (d) 8.5 20 C 124.9 6
N 1T Bs T
| E - | 450
7 T |14
tr | |1470
18 |CH |[1291 754 (@) | 85
g | |2 |1m@ |85
B |cH |19z e 8.5
= ¢ | |1204 e 85
( 20 c  |1249
| w | 1249
i |C 162.4
a0 | lie24
22 NH, | ) Not ob'se'rvle'd.
34 |CHy |6d7 [396()
o1 Jc’ |13 |i0®
oz |CH |196 T78 m)
03 |CH |56 2.75 ()
! C | "Relative to the solvent resonatce ';ft'4'9i0 ppth.

bRelative to the solvent resotiance at 3.30 ppth,
s#siﬁ'glet, t=ttiplet, m-—multiplet, br—broad, d=doublet.
5 l"()l:t.-eurmti in the gCOSY expenment
*The resonatice is a tﬂplet due to couplmg with the two ﬂuonne nuclei, ‘Jcp_zso

Hz.
 HRMS calolated fof Cast CIF,N0p8 (M-Hy 619.1441, found 619.1436.
1o B o - S



20' 1 124,9 21 C 162.4 21' 162.4 22 NH2 Not observed 24 0143 64.7 3,96(Q)
101 CH 13.7 1.0 (t) 102 CH 19.6. 1.78 (m) 103 CH 54.6 2. 7519‘)NDV %U&tlve-
to the’sob%$gg riépnance at 49.0 ppm bkelative to the solvent resonance-
at 3.30 p NULY gl et, t=triplet, metnultiplet, br=broaBCTBEWNIESR: & 5
dobtained in the gCOSY experinent. the resonance Is atriplet due to -
coupling with the two fluorine nuclei. 'Jcx=260 HRMS calcul ated for

- Czsl 43, A F2NACBS 619. 144 1, found 619.1436. 1D Z 9 NOV 2006 WD 03/ 101424

1'CT/SIrt13/tItIb58 66 Crystals of Cggoound A, n-propanesul fonic acid

" gait (obtained by way of one or nore of Exanples 15 and 16 above) were
~anal yzed by XRPD and the results are tabul ated bel ow é]TabI e 1) and are-
shown I'n t  iGyystals f nmnd@.vapmaar(emlfwm: avidisely (obmined by eayaf onearo 4 w

12.4 87 vs 19 %fﬂaﬁ\p?&s Y art%t6’ above) Were analyzec? by \3’(RPD atid the results ire
 tabulated below (Tab!e 73 and are showtt in Fi gure 3

5 Table? | |
d value (A) Intensity (%) | Intensity
o 140 4 W
B VY E T v
e 06 |30 |5
| T |3 - YW
75 7 m
70 06 . |w
6.7 | | vw
ed [T [w
162 12 Cimo
61 3 v
5.8 o0 B
o 57 |0 m
Q 5 .5.5 3 '} VW".
| _ 54 L w
5.3 5 W
5.2 12 W
51 3 W
304 |3 W
478 - |21 5
468 |42 18
',4.51. 1o m -
345 |71 m
w5 W




6.
5
m.-
4.
m

7
w

4.
29
3

1Vvw 6.41vw 6.212m 6.13 vw- 5.8 100 vs

1
8

35w 522vw 513vw 4.94 3 vw 4.78 21 s
29NO\/2006 WO 03/ 101424 PCT/ SE03/ 00859 67 4. 32 10 m

5.
1o oy

4,19 14 m 41415t0

810m 37315m

67

4.07 23 s

433 o t
4 o m
425 7 s
219 14 Tm
1414 15 t
4.07 23 5
304 20 m
394 6 I
3.88 10 m
373 5 m
3.65 2 W
1359 v
348 18 m
328 23 1
312 4 w
306 3 W

{297 |6 W
28 |2 w
281 3 W
376 7 Tow
2,73 3 yw

[270 2 W

1257 2 YW
254 |6 1w
251 6 W
246 |8 B3
,'2'.42' | '.1_2 fvw
2.39 13 yw
236 |3 Tw

° 11%94@@? ﬁ]ﬂg\évl ?04

41’@1!&;@ fmssse, 94 16



031101414

3.65 2 vw 3.59 3 vw 3.48 18 in 3.29.23 in 3.12 4 w 3.06 3 32@6 w o
2.842vw2813vw2762vw2733vw2702vw2572 ES@
2.51 6rw ? £2422vw2393vw2363vw29NO\/2006V\O _
B8] 00555 68 252 2 ww 2. 14 3 vw 2. 01 2 vIWCTSEO SR ] an
endothermwith an extrapol ated mel ti ng onset tenperature of ca. 135C. TG
~showed no decrease in mass around the nelting point. 5 Method 11 Method
~ 17-A., Preparation of anorphous Conpound A n-butane sul fonic acid salt
Armr-phous Conpound A (277 ng) -was di ssopged in IPA (1.77 m) and butane

232 . |2 | Tvw _
214 |3 {vw
1 2.01 12 W

DSC showed an endothettn with an extrapolated melting onset temperature of ca.
135°C. TGA shiowed no decrease in mass atound the melting point.

_( 5 'Methool 17

Amorpﬁous Compotitid A (277 mg) was dissolved it IPA (1.77 tl) and butane
sulfonic acid (approx. 1 eq. 70 pL) was added. Ethyl acetate (6 i) was added and
the solvent was evaporated utttil dry, amorphous solid was formed

10

Method 17-B : Preparation of ctystatline Cottipound A butane sulfonic acid salt
Atmorphous Compottid A butarie sulfohic acid salt (71.5 myg; see preparation
— above) was slurried in othyl acetate (500 111) over night The ctystals were filtered -
(, h N i off and were anr-driod -
~ Cottipounid A, butanesulfonic acid salt was oharaterised by NMR us follows:
21.6 mg of the salt was dissolved in deuterated dlmethylsulfoxlde (0.7 ml) and
was mvestlgated with 'H and e NMR spectroscopy.

.20 The spectra ate vety sxmilar to other salts of the satme compound and in good -
" apteertient with the structuro shown below. Most tesonances it the spectra are |
. present us sets of two peaks due to the slow totation around the C9-N16 bond, |
i ‘which results i two atropisomers that snmultanoously oxist h the solution. This s
shown for other salts of the safrie compound | -



sulfonic acid (approx. I eq. 70 L) was added. Ethyl acetate (6 m) was

- added and the solvent was evaporated until dry, anorphous solid was
formed. 10 Method 0-B : preparation of crystalline Conpound ?n

sul-foni c s gb/fAkds Anorphous Conpound A butane sul fonic a E§/§%§08§? .5

ny; see preparation above) was slurried in ethyl acetate ? er |

ni.ght. The crystals were filtered L off and were air-dried. 15 Conpound A,

but anesul fonic acid salt was characterised by NVR as follows' 21.6 ng of

- the salt was dissolved in deuterated digethylsulfoxide (0,7 mM) and was

investigated with 114 and 13C NNR'specﬁ oscopy. 20 the spectra are very

simlar to other salts of the sane conpound and In good agreenent with the

. structure shown bel ow. Mst resonances in the spectra are present as sets

- of two peaks due to the slow rotation around the C9-N1O bond, which
‘results in two atropiBloners that simultaneously exist In the solution. This

Is shown for other salts of the sane conpound. 29 NOV 2006 WO 03/101424

- 1'C /St03/00858 .60 3/ 15p 2651494 8ioNis NH ~ 16 NNO 05 i
1% 17 is /20 93 i fi : c |

5 2f i 0.

- The two fluorine nticlei in position 1 give riée to split resonances for the prototi
5 and the carbon in that position: The coupling constants are 2lup=73 Hz and T
258 Hz. | _'
Chemical shifts for protons and Cafboﬂs ate presented in Table 1. Protons i,
position 22 and 24 are ot detected due to clietical exchange. There is a vety
broad hump betweet B and 9 ppm i the'pfpto‘n spectrﬁm cotresponding to these

C 10 protons:
_ Table 8 | o .
't and *C NMR chiemical shift assighment of Cottipotitid A -
butanesulfonate salt it deuterated dirmethylsutfoxide at 25°C

1 | | - .
© [Aom Type "C shift/ [ 'H shifvppm® _ and | Juw/Hz
N | ppm® | multiplicity® : R R
B R ) U L T R ET Y O
v e e lrase 0 | B0w

T ‘.'Cf' 151.‘5_, T (@




zy .o

resonances for the proton
constants are

- g 114 and f3C NWk chem ca
"+ butanesul fonate salt in deuterated ding
- shift/ 1H shift/ppmand Jgy/Hz No. ppth,

29 The two fluorine nucl ei

i 'In=73 Hz and ilcj=
~ car bons dW@fﬁﬂékﬁﬁted in Table 1. Protons in
det ected due to chem ca
"and 9 ppmin the proton spectrum corresponding to these
shift assignnent of Conpound A n-.
=hylsulfoxide at 25C 15 Atom Type
nultiplicity' C-1F 116.37.29 (t)

exchange:

258 Hz. Chemical .

in p05|t|on J giveriseto
5 and the carbon in that position

Nbvcwﬁi ' ng

shifts for protons and

position 22 RUSEUSAESE not

There is a very broad hunp between 8

to protons:

Tabl e
"C

73 (ZdHv) [ 1.2 116:34 7.28 (t) 73 (24t4>) 2 CJ51.5 na na 2 9 NOV 2006
WO 03/ 1614p# PCfi /S O31|[Ax®mt 7Cl{nd 151.3 ha na $BneH 118.0 . 25 (t)
'3 117.6 7211} lid 4 C133 8. nd pa 4’ 133 4 na pa .5 CH 12 8 7.34 (t)
nd 5 1233 7.25 j(€He 11806 C 144?256'«)51 na 6 145/#das ha :
- 3 e 121 nd
4 c 1_33.8 | ha na
4! 1334 na na
5 CH [1238 734 (0 Tnd
5 | 1236 125 @) nd
6 C {1445 hd na
3 1452 ha ha
7 CH | 1163 719 (Y md
7 11161 FAVICR hd
5 CH [709 513 () na
g’ 1 |ne 4.99 (5) hia
9 CO | 170.6 ha - na
9 R SViN) na |na
il | CHs | 500 w:4.24 (m) .12 (m) | nd
e | 469 3850 td
12 CH; | 205 a:2.41 (m) b:2,10 (m) | ud
C 112 e 2:2.60 () b:2.02 () | nd
- 13 |CH |62 4.65 (dd) 5.6 and 8.9
3 .| |63 5.12 (m) nd
14 Co [170.2 ha ha
PO | o 1710 na Ha
6 |CH; [418  [438(m) ad
16’ |42 438 ()’ o,
7 [T T Ta
18 |CH [1275 |74 82
o e M ind
B |CH 12718 |7.66(d) BED



"_7CHll63719(t) nd 7' 116.1. 712 (t) nd- 8(]47095132589%0\@62%
71,2 4.99(s) na 9 CO- 170.6 na na 9 .171.1 na na 11 CH2

() b4 46.9 3.85 d 12 C142 20.5 a: 2. 10°
'({g) 12" %‘109%’132460 (M) b: 2. 02 (n)(mndn13 CH 61.2 4. 65 ?ddf@/&gtmﬂ;s% 9 (1?

0 63.9 5,12 (m nd 14 CO 170.2 na ha 14' 171.0 nanha 16 CH 41.8 4.38 (m
. nd 16" 42.0 4.38 (m nd: 17 C 144.7 na na 1$CI—|1275744(d)821276

7.44 nd 19 CH 127.8 1.66 (d) 8.2 2 S NOV 2006 WD 03/1411424
. 1'Ctisgtli3ltitlssk 71 20 C 1251 na najf 21 C 157.9 na na 24 Cl43 63.3 3:83
(s) na 24’ 63.3 3.82(s) na 26 Cl42 51.4 2.41 (in) rid 27 Cl42 27.3.1.52

(m nd
* 20 c (1251 fia na.
121 C 157.9° 1 S ta .
2 CHy |63.3 183 () Ha
24 (633|382 ha
% |CH; |514 241 (m) nd
27 CH, 273 1.52 (m) hd
% Cif; | 217 1.30 (m) nd
) (5 20 CHy [ 140 083 () 73
S "Relative to the solvent resohatice at 49.0 ppi.

bRelative to the solvent resotiatice at 3.30 pptti.

“s=sitiglet, d=doublet, dd=doublet of doublets, t=triplet, m=multiplet.

e tesonatice 18 a ttiplet due to cotipling with the two fluoritie miiclel F1. Yop=258 Hz.
5 ®The *Jin coupling with the meta-ptototis is tiot fully resolved.

ha=tot appht:able, tid=not determined

HRMS calctlated fot CogHsCIF;N.OsS (M-H) 633.1597, found 6331600
i - ‘Crystals of Compound A h-bitanesulfonic acid salt (obtéiﬁed as described 'ab'ove."

- ( R | Mettiod 17- B) were analyzed by XRPD and the restlts are tabujated below:
T (Table 9) and are shown ih Figure 4,

Table 9 |

d-value (A) | Intensity (%) | Intensity

1—4_.3 L | |
N T” R T
T m
eT T [w




. fluorine

28 C1-12 21.7 1.30 (m nd- 29 CHs 14.0 0.83 (t) 7.3 "12elative to the .
'solvent resonance at 49,0 ppm bkelative to the solvent resonance at 3. 30
~ppm "s=singlet, d=doubl ét, dd=doubl et of doublets, t =triplet)q NOV 2006 -
rn=nmul tip the resonance |Is a trlplet due to couplin tmo

: i h&?sé%ﬂ”’—zf ‘t1lcp-258 Hz. 5 ''The 41M coupling w tEC*nﬁgnm}ﬂgses
meta-protons is not fully resolved. na=not applicabl e, nd=not determi ned
H1. 21v15 cal cul ated for C26H32CLF2N408S (M H)' 633.1557, found 633.1600 |la
Crystals of Conpound A n-butanesulfonic acid salt (obtained as descri bed

.~ above in Method 17-B) were anal yzed by2XRP1) and the results are tabul ated

‘bel ow (Table 9) and are shown in Figure 4. "Cable 9 d-value (A) Intensity
(95) Intengpity—14.3' in 12 88l vus 103 .44 s 824w . 7.7 13 m 6.7 2

~vw 2 9 Nov| fdos W0 031801424 PCGIM90310085§ 72 6.4.8 m6.2 18 in 6.0 100 .
VS 5.8 20rgmSbAwE A M E st co
6.0 {100 s
58 0 |s
56 |4 W
54 it m
53 6 jm
( 5.1 15 m
T 4.98 6.5 "
491 134 5
476 56 8
T457 0 Tm
442 |13 .
4.36 19 m
430 . 45 §
418 - 42 L
S P R T IR
: - 401 - 34 E
O pmm :
o 8 |18 m
364 |66 w
3.58 16 m
347 | w
3.44, - |6 w
I R T m
33 132 | 5
332 T2 8
3 |12 |m
3.20 | o B o m




5.1 15 in :
'm 4.30 45's. 4.18 42' s 4.13 88 vs 4,01 34 s C 3.92 283§2N§§§3ﬂ§

6,6 w,3.5816 m 3.41w 3.44 6w 3.38 12 in 3.3532s
3.20 8 mWO/MbLL006 W) 031101424 fC31Si ti3/tltlt}58 P?:@/stnmosgam 3.02

2.90 6 w 28139vw 2753vw

12In

5

10

73

317 5 Tm
302 12
1290 6 | w
2.81 3.9 oW
275 3 [w
6 35 w
259 0o |m
2.57 8 m
2.50 4 W
245 5 w
2.40 6 W
2.31 3 Yw

DSC showed an endothertn with att extrapolated meltitig otiset temperature of ca -
118 °C and TGA showed 40.04 % weight loss. |

Methiod 18 : Preparation of salts df Cotnpotind B
Method 18-A : General Method for Salt Preparation

The following generic method was einployed to prepare salts of Co‘mpound B: 200

rig of compotind B {see Preparation B above) was dissolved it 5 il of MIBK
(tmethy] isobutyl ketotie). To this solution was added a solutiont of the felevant acid

(1.0 ot 0.5 tnolar equivalent, as indicated in Table 10) dissolved in 1.0 L of -
MIBK. Aftet stitrifig for 10 mirttes at rootn temperatiire, the solvent was temnoved
by way of 4 rotary evaporator. The remaining solid material was ré—'rﬁsso!ired’ i

- 'about BmL of acctoni;rile:Hzo' {1:1). Freeze-drying afforded colotless amorphous

material it each case,

| Atid’ employed

o -  Esylate (ethanesulfonic acid)

Besylate (benzene sulfonic acid)

'54.98-6.5w 491 34 s 4.76 56 s 4.57 20 rn 4.42 13 m 4.36 19

3.64.
9 12 'm



2.64-3.5vw 2.59 10 m 2.57 8 m 2.50 4 W 2455w 2.4006 w 2.31 3 vw
DSC showed an endothermwith an.extrapol ated nelting onset Qegmm\,agggga of
ca 118 C and' TGA showed a 0.04 % wei ght loss. 5 Method 18 preparation of
salts of Wﬂmdll Method 18-A : General Method for Sal pCcPsEgauess on The
fol l owi ng generic nmethod was enployed to prepare salts of Conpound 13: 200 ..
ng of conpound 13 (see preparation 8 above) was dissolved in 5 nL of MBK
(nmethyl isobutyl ketone). To this solution was added a solution of the
relevant acid 1o (1.0 or 0.5 nolar equiqyal ent, as indicated In Table 10)

- dissolved In. 1.0 mL of MRK. After stirring for 10 m nutes at room
tenperature, the solvent was renoved by way of a rotary evaporator. The
remai ni ng s @yclbherylaip [{ﬁmaws re-di ssolved in about 8 tnL of '
acetonitrile: 1120 (21: 1) Preeze-dryi ng afforded col orl ess anor phous

mat eri al | nséhthlﬂtecase 15 Aci d enpl oyed Esyl ate (ethanesul foul ¢ aci d)

Besyl ate (b sul fonicacid) 2 9 NOV 2006 WO.03/101424 1'C TI SE03/ 00959
74 Cycl ohexﬁgﬁf%ham ate Sul phate Brom de :

p-Toluenesulphotiate
5 2-Naphtaletiesulfonate

Hemisuifate
Meth'anesuiphonate
) Nitrate
B ( " Hydrochlotide
T S
Approptiate characterising data are shown in Table 10
Table 10 | | _
Saft o Mwacid [Mwsalt | MSES-
Esylste 110.13  [643.01 | 1088
) | | 531.1
| . 6410
C Besylate . 115818 691.06 1568
C- | N | 5311
o Lk
| Cyclohexyl- | 17924 | T12.42 1779
| sulphamate o - 531.2
. N 7104
Sulphate | 9808 | 63096 | 53L.1
[ Bromide 8051 |61370 | 5312
R 613.1




p- Tol uenesul phonatie 5 2-Napht al enesul fonat e Heni sul fate i@m@ﬁnat e

~Nitrate Hydrochloride ttl Appropriate characterising data a

Tabl e 10 0 Salt Mv acid Mvsalt M5 1;S Esylate 110.13 643. 01 108, 8
531.1 6&339@‘51 ate 158.18 691.06 156.8 531.1 689.2. IT@@?( 858 179. 24

'712.12 177.9 sul pharnate 531.2 710.4 Sul phate 98.08 630 96 531. 1 Bromi de
80.91 613.79 531.2 613,1 2 9 Nov 2906 WD 03/101424 |'Cfi/S t131008s8 75
p- Tol uenesul phonate 172.20 705.08 170.9 531.1 703.1 2- 208.24 741.12

_ 206 9 Napht al enesul fonate 531 1 75
p-Tcltzehesulphcnate 172.20 705.08 | 170.9
| 531.1
| R 703.1
2- |20824  [74l.12. [206.9
Naphtaléﬁesulfonaté . 5311
o o 739.3
- | Hemistilfate 58.07 1 1163.8 5311
N . 1) |63to
( S : 630.85
o o ) (t:1y
Methanesulphonate | 96.11 62899 | 5311
| o 627.1
Nitrate . 6301 | 59589 | 5310
o R 594.0
Hydrochlotide | 3646 | 569.34 | 5310
| - | 569.0

All salts forrvied in this Example were amorphots.

-(i S Method IS-B
5 Further axnorphons salts of Compound B were thade using anaiogous techhiques to
 those described i Method 18-A above for the following acids:

1,2-Ethanedisutfonle (0.5 salt) .
'l-S—Camphbrsulfonic 3 |
o (#-)-Camphorsulfonic
- p-Xyletiesulforic -
L :_'2 Mes:tylenesu]fomc
| 'Sacchanﬂ '
VMaleic__--



739. 3 14Hem sul fate 98.07 1163.8 531.1 (1:2) 631.0 630.85 (1:1)
Met hanesul phonate 96. 11 628.99 531.1 627.1 Ntrate 63.01 595. Sﬁ @3@58
594.0 Hydrochloride 36.46 569.34 531.0 569.0 All salts for ne8 NH

Exanpl & hous. Method 18-13 5 Purther anorphous salts of Conmpound
B were n\ggau:gﬂﬁéﬁanal ogous techniques to those descri bedPCHSEEVHEE 18- A

above for the follow.ng acids: 1,2-Ethanedisulfonie (0.5 salt) |
S- Canphorsulfonic to (+/-)-Canphorsal fonic p-xylenesulfonic .
2- Mesitylenesul fonic Saccharin Mleic 2 9 NOV 2006 WO03/101424 -
1'C r/sto3/ 00858 76 Phosphorl c b- gI uta;fﬁ c L-arginine L-lysine 5 L-lysine:
* 140 v :

Phosphotic
D-glutamic
L-argifiite
Aelysine
5  Llysine * HCl

Method {8-C : Preparation of Atnorphious Cortpound B, hessi-1.5-
: mphtalenedisulfonic acid salt - |
C | Attiorphoug Cottipotitid B (110.9 thg) was dissolved in 2.5 mL 2-propanol and 0.5
{0 equivalent of 1,5-naphithalene-disulfonic acld tettahydrate was added (dissolved it
imL- 2-pmpanol) the sample was stitred overnight. Only small particles
Cumorphious) ot woil drops were. observed by mictoscopy. The sample was
‘ evaporated to dyress.

15 ' : : _
Method 18-D : Preparation of Crystallitie Compound B. hertti-1.5-
g’aphtaleﬁedisulfonié acld salt | :
| "The ctystatlization expetimment was cartied out at ambient ternperature.
C : ~ Antorphous Compound B (0.4 grath) wis dlssolved inv ethanol (1.5 mL) and 0.5 eq-
0 ofl S-naphmalene -disulfomc acid tetrahydrate (1. 35 gram, 10 % iti ethanol) was
© akled. Heptatle (0.7 L) was then addad wntil the solution becarne stightly cloudy.
 After abott 15 tinutes the solutipﬁ becatns turbid. After about 30 mintites thin
slurry was obtaihed atid additional heptane (1.3 thL) was added. The slurry was
- thar left overight for rlpenmg To dilute the thick slusty, a rmxture of ethanol and -
a5 heptane (1. Sl and 1.0 mL respoctwely) was added After about 1 hour the sharry -
) was filtered and tho crystals wete washed with a mixtire of ethianol and heptane -
d 5 l) and finally with pure heptano The crystals were dried at ambnent

| temperature ln 1 day The dry crystals WE:lghed 0.395 g



Met hod 13-C t predation of Amorphous Conmpound 13 hem -1, 5-
naphtalenedlsulfonlc acid salt Anorphous Conpound 8 (110 9'23 N@*Sﬂmﬁ

di ssolved in 2.5 nL 2-propanol and 0.5 to equival ent of

x4- napﬁt§ﬁ§&ﬁ$ hsulfonle acid tetrahydrate was added (dissolved in - lint
2- propan Wsanpl e was stirred overni ght. only sial | PEEPEG0SS
'(anDrphous) or oil drops were observed by m croscopy. The sanpl e was
evaporated to dryness. 15 Method 18-1): preparation of C}ystalline-Cbnpound
‘B. -hem -15 naphthal enesul fonic acid salt the crystallization experinment
was carried out at anbient tenperatur@? Anorphous Conmpound 8 (0.4 gram
was di ssolved in ethanol (1.5 nlL) :and 0.5 eq 20 of 1,5-naphthalene

-disul fonig, acid tetrahydrate . @6|n et hanol ) was added.
Hept ane ( OMetiied)18E< Prefiuamtipng einivk¥ame slightly cloudy.

] e fLrystgiline Compe B ligi
After abouéa ﬁg!@‘% ﬁiﬁ Ihg gg!tutlon becane turbr d. After about 30 m nutes
thin slur addi ti onal heptane (1.3 tL) was added The
slurry WaSAnfoﬁernk@‘ Haa rqugfgw»{rggﬁ@s@ma in i@nq,bibr@pahbrer- bk slurry, a

- m xture of ethanol 25 heptane ' ( ‘ ni respectively) was .
added. Af tﬁhyla\bctate 35 humg 1 Eeiaphlnlengf-disukfemb mtiddetmhydmh tilseoleed/mtfm s were

 washed th ture of | 1.5: d finall th
et Qﬁémf{@g’%&r@f DR byiees Brbciiiiaion pccoababalts 6 n | day The
dry crystzﬁ@gﬂ% shedul V3% o e%@er%g,ﬂug@‘&gme%/ 101424 PC |'/ SE03/ 00858

Met ho Prepara ion o nmpound 13, hem -1.5-
naphtalenedlsulfonlc aci d salt Annrphous Conmpound B (1.009 gr) was
di ssol ved in 22 L 2_propﬁnol + 20 nL ethyldac_tate, 351.7 ny

1, 5- napht a¥ieisie taky g, Jemil-vaddl in 20 5 nL
ﬁropanol R \ drop Pr ecipitation occurred in about 5
inut es.. TS . S Fed over night and then filtered.
10 430.7 mg of the 1 S—naphtalene-drsulfonie acid salt was dissolved itt 30 mlL 1-
propatiol. The solution was heated to botling in order to dissolve the substance.

The solution was left ovet night at ambient temperatire for crystallization and then
 the ctystals wete filtered off. |

15 Method 18-G : Preparition of Crystallife Compound B, hemi-1.5-
naphtaletedisulfonic acid salt | |
The mother liguid from Method 18-F was evaporated and the solid test (61 2 g}
_ was dissolved iti 6 il acetonitrile/t -propatiol, ratio 2:1. The solution was left
C ovetnight at atbient temperature to erystaliize and thet the crystals were filtered
20 off.

_p_htalenedrsulfomc scid salt

‘The sartiple from Method 18-C was chssol ved in about 2 mL. metharol, Ethanol
s (about 3 ml) was added as ahit{- SDIVent at arnbrent temperature atid seeds, were
added. No crystalhzat:oﬂ oceirred; so solvents were evaporated (about half of the
atiolttit) and 4 few portion of ethanol (about 2 mL) and seeds were added
| Crystalline partleles wete fortned when strrred at ambrent temperature durmg
ight '
E



Met hod t8-17: Preparation of Crystalline Conpound P. hem -1.5-

lisphtal enedi sulfotiic acid salt to 430.7 ng of the

. 15-naphtal ene-disul fonle acid salt was dissolved in 30 nL 2_13 n@\bpﬁ}ﬁﬁl

¢ The solution was heated to boiling in order. to dissolve the substance.

- The sol UWDd/10#24 1 ef t over ni ght at ambient tenperature fRET/SEO3/00858
crystallization and then the crystals were filtered off t5 'Met hod
18-Cl:" Preparation of Crystalline Conpound B. hem -1,

nat)htal enedi sul fonic acid salt The nother liquid from Met hod 18-P was

- evaporated and the solid rest (61.2 ‘was dissolved in 6 nL
“acetonitrile/t-propanol, ratio 2:1. Thé solution was |left overnight at
“anbi ent tenperature to crystalllze and then the crystals were filtered

20 of f. MeMeutkbdlB-14Pre ; . Remompound 13, hemi-1.5
nna htat enedi su 0d 18-C was dissolved

i n about 2n tatendadit Refdatl 25 (about 3 nml) was added as

‘anti-sol ve at arrbl nt te re and see re ded. -
crystalliz %h%c F‘E’Hu“'ggﬁ g“ltqléeint'@rs\/\&aé &‘é@ﬁ%"at‘%?jﬁj ‘lﬁ’\{oﬁﬁﬂf Lot the
anount) - an ri b eqadded.
Cryst aI)I i ngqlga%lteemc{?’gsq S%QH{haﬁhggmeﬁﬁs% r ée&%d%%b gﬁgﬁ?%dln\ﬁér ature
during 5 ni piipan@lCivag- GIdeiDIn 2008 théQ.- 9ﬂ0];iﬁlil4ﬂﬁolﬂmYﬂﬁﬂ@QB58tﬂ, 7%hd/et hod
ig-1: Preparatlon of Cr: st@al | nem%naound 13

napht al enesaluliot g stitg G foxabop &Ql@iméihéb PIQEH(HMMWBS ﬁwﬂﬂdas

- Seract e A P REL P aube oS Bl B BRRABRY I Bt e

2- propanol yagfialedas about 2.5 nt. The solution was sti rred at 44C for
(’ﬂ)out 80 m nutes and a preC| pi tate was forrred

10

gaphtalenedisulfomc 4cid sa!

Compotnd B, heri-1 S-naphtalenedisulfonlc acid sat (56.4 mg) was dlssnlved it
1.5 tnL tnethatiol. Methyl ethyt ketone (3 L) was added. Seeds were added to the
- solution and crysfallization started. The crystals were filteted off, wastied with
15 methyl ethyl ketone anid air difed,

Method 18-K : Preparation of crystalliné Comgound B, ht_‘ami-l 5-

, paphtaleedisulfotilc acid salt :
» C Ammphous Cotnpourd B (161,0 gy was dissolved it 3.5 mL 1-Butanol and the

2 solution was heated to 40°C. In atiother beaker 574 mg of naphthalene-dxsulfomc
 acld tetrahydrate was dissolved it 3-mL 1-Butanol, A couple of drcps of the acid
 solution were added to the solution of commpound B. Then seeds wete added to the
solution and afte_r 2 hotirs the test of the acid solution was added {at 40°C) slowly.
Then the teinperature was slowly decreased to rootn tetnpefature and the -
35 expetittient was left under stirring overnight. The slutry was filtered, washed with. -
_l-Butanol'and dried under vacuum at 44‘?C for 2 houts. The yield was 83%.

) Charactengatm _ . .
Crystals of Cumpound B, hemi-1,5-naphtal enedisulfonic acid salt, obtained by

30 way of Method 18-D above, was charatetised by.NMR as follows: o



The particles were crystalline according to polarised |light mcroscopy. The
- sanple was filtered, 1o Method 18-1: preparation of Cry bags II|ne Corrpound
13, hem -1.5- naghtal enedi sul fonic acid salt Conpound 13, NOV

hemi -1, 5Weh§Atddd2dnedi sul fonic acid salt (56.4 ng). was di spgr/ggni;mngss 1.5 tnl
“met hanol.. Methyl ethyl ketone (3 nt) was-added. Seeds were added to the
solution and crystallization started. The crystals were filtered off,

washed with is nethyl ethyl ketone and air dried.” Method 18-K: Preparatl on
of crysstal li ne Conpound p, hem -1I, 5- pht al enedi sul fonic acid salt -

Anor phous  Conpound 13 (161, 0 ny) was dissolved in 3.5 nL 1-Butanol and the
20 solution was heated to 40C. In another beaker 57,4 tng of : ' :
‘napht hal ene-di sul fonic acid tetrahydrate was dissolved in 3 tnL 1-Butanol .

A.coupl e of dr ops tgf@ the acjd_ solution were added to the solution of |
conpound B2 L3 memoktos aalt ties élsaﬂmhnmd@ﬂtewéed @dhamalowamidvafmmstigamur s the

e TR B BB
~under sti rgmgxggqr @mma%m)w géﬂlﬁiEQE%s pw@shed with . 1-flutanol

and dried undéer vacuum at for hour The yield was 83% -
Char actser | AHtdatirutCiry s sgrastnetbwith lrcpraosct strtictiieSshoaphbeddentti sul fonl e

| d salt, opt hod 18-17 tetised b
AR as 1 ol sk sp ghemtons ehitheibio S hers esunEe dOBBB BB 191, 3 g of 1 he
“sal t ted wth

Nk smas  HIABLYH e ARLhRIB ST RO he Sl B R YBBLEAZLSC LD
(gCOsY, gIMBQGesdnesNBGe 1mwh4an@é’0m§pe\e@§a:@ment5as/§b!s dlaka are in good

reement. with the proposed structure, shown below, Al carbons and the

. frotons atheakshddetesson fodhis ing é’U&S!S‘M@néarOUN theds3-NOthesrewhich  het er oat oms
are exghanged; g Ewggfﬂoﬁgbﬁfe% H R ekIG Sl st ﬁ]n&le%oﬁngt? tTheeltlfﬁlthEd |

expetithent is a evidence for this, Whe a resonatice of otie atropisomet is

itradiated, the saturatiot is transferred to the correspohdiﬁg_ peak of the other
atropisotner, The resonatices cotresponding to the 1,S-naphtalenedisulfonate
coufiter fon do not show atropisorrierism,

_ There are four ﬂumlne atoms in the rnolecule They gwe rise to split resonances
W for sottie protons ahd carbons Both the protcm and the: carbon resmance |



Most resonances in-the 11) 1H and 13C NM 2 spectra are present an@g&s of
‘two peaks. The reason for this is a slow rotation around tﬁé]N@J [%Ond,.
which-to results in two atropi soners that sinultaneously exist inthe —
sol uti on WOH¥10i43 WOE experinent is an evidence for thisPCIsENs/GI8sESONance
of one atropisonet is irradiated, the saturation is transferred to the

B . correspondi ng peak of the other atropisontet."The resonances correspondi ng

. _corresponding to CO, C18,

to the 1,5-naphtal enedisul fonate counter ion do not show atropisonetism
is4 -\ yy Ntdisr iot9 NHh ~ z 94ggto off it It f r , /. / tois H
22 0==0 \ . 6zr 04 o0 0 There are four fluorine atoms in the nolecule. They
‘give rise to split resonances 20 for sortie protons and carbons. Loth the
proton and aufrespendingtopesition it et it dovtehe spinvendiag wdtdvihd two Huotine

. spincoupl | el heheosties: £he GAUBRGE SARHSS Bernrdd Habit IR JSHE coupl i ng
Sorr eapond el e igtdtreineiBregibiiy o 1t B8 il RBRBETIEOCR,
~spi ncoupl i igyeisthtis dee fd th@giiﬁ@oupuﬁg oiith the PaGHihd Mkl Bt pésiian N T esonances
- t9 and C20 al so exhibit couplings with these
fl uori nd nucatbpt respancasTcossspatitdoiy te SoTaRd8sC 1 and C2(phaleo exivbit h
. ~ couplings with these fluoring nuclel. The C17 and €20 resénﬁnces are triplets with
2 op=10 Hz and Vo= He, tespectively. The C18 tesonarice is 2 doublet of
, doublets with coupling constants 'Jep=251 Hz and YJcr=8 Hz. The C19 resoniance
o ( ~ - {s a multiplet. |
0 |
Cotnpating the tagtitudes of integeals for tesonances cotresponding to the 1,5-
naphtatenedisulfontate counter ion and the mother compound gives the
stolchiometeic relation of 4 single 1,5-naphtalehedisulfonate countet ioti

- erystallized with two miolecules of the mothet composd,

5
'H and *C NMR chemnical shift assigrtient and proto-proton correlations are
shown in Table 11, ” | o
et - Table i1 | I E
C Atom | Type | °C shifi/| 'H Shiftppr® and | iz | Thiough-bond
No. | .ppm" | mﬁltiplicity" S : _ cofrelatidﬁ.to Hyd
T |CHF 1175  [65L() . |713Che |nd
U PR BV S [ X O A A | nd
2 | ‘C ) 153.5 na , _'na _ | ha
2 ) s fm e
37 |cH |10 |114@® | 5,7
{» | fmes et |w s
14 c 131 c.ooyha {ma . na
U 11358 - loa . fma o jna




23cr=19 Hz and 3Jcp=1 1 Hz, respectlvely The C18 resonance |s %pg&ﬂet of
doubl ets with coupling constants 'Jcr=25 Hz and 1Jcx=8 Hz. N@ 1
resonancqgo g’&@ Itiplet. to Conparing the magnitudes of |nte rals for

r esonance¥Od3d ggondlng to the 1,5- naphtatenedi sul f onat & 8v8sHn and
t he not'her conpound gives the stolchlonetrlc relation of a single

1, 5-napht al enedi sul fonate counter ion crystallized with two nol ecul es of
‘the nother conmpound. 15 iH.and' | C NMlt chemical  shift assignnent and.
proton-proton correlations are shown h Table 11, Table 11 Atom Type 13C

shift/ H shlft/ppn1and JFWVFE Through bond No. ppma nultlpI|C|ty
11750 Qilt) 73 {u 2.nd 1..2 117 5.6 87 (t)

- correlatign to t1 _ {50
73 (2314wfhd 2 £ gs 532%9 na na 751@%3 3 n|t hedna 3 [3,0H 120.0 7. 14
ﬁ,g) ngc_ing’ 39 Novj 2006] 9008/ Lo1p 385 [ 51 03/ opiibe élna el 1050 17.4 1
(nta)‘na“‘.’ﬁ?;fﬁ 1?7 €7 isiﬁﬁ .( sz 3%l Semo s “‘? e W A
: . 6’ - 145.3 i ) ha fna
7 |CH | 1172 716 (" hd 3,5
r | lunt |t W |35
8 CH {729 —_' 5.15 (s) o |na o Ind
. ( g LY 507(s) | Ha td
S~ 9 co (1730 - fa na | na
| 9 S '-;173.5-_ s ha
11 CH; [51.5 £d.20 () b:4.13 | nd - | 12,13
1’ _' 48.6 ) wd |12 i3
| | 2401 tm)b:3e3 |
- m .
7 il |217 2246 () b2.17 |ad | 11,13
12’ s fmy hd SRTOES
| | | w2.61 ) b:2.03 |
B | N i m) . _
C I3 CH [628  [470(d)  [60and |12
e | |ess o |staee o4 |12
' | ' 56and
o o 1 '9J
14 CO 1724 na - na na
14 2 |mo - lma |na
6 |CH; (323 |4s5iem  |m |nd
1 | j3:s jdstem. . fwd o [nd
7 [C |12lo [ [ma |
[ [cF 1628  |m  |m  |m
9 [CH |il27  [1B@ |60 |nd




.~ 12,13. 11' 48.6 (rn) nd 12',13 a:4.01 (m b:3.93 (In) 12
(M b2 IWOBHOm213 12 22.8 (m) tid 11', 13' a2 61(@0%@3@&%@ 13

20 12 m. . Ima  lna
21 ; C 1600 - |na ha na
2t 14598 fna 0 fwe o |ha
74 CH, |648  |393(9  |m td
24", 1 . |648 3,92 (8) ha ind
25 C 1424 ha ha na.
| |26 [cH (1268 BI6) 72 27,28
- ( - [Z T {cH (1258 TSE@D [€6and | 26,28
| | | 72
® |CH [1310 |8 @ 56 36,27
B |C JBL1 . |ma Tha ha

7' 117.1 7.12 (t)" nd 3, 5 8 Cl4 72.9 5.15(s) na rid 73.6 5.07 (s) na nd

9 CO173.0 na na ng 9 173.5 na na na 11 Cl42 51.5 x:4.29q(gNnb: nd
gfr§oglgﬂ%?2 46

Cl4 62.8 4.70 (dd) 6:0 and 12- 13' 65.8 5. 14 (dd) 9. 412" 5.6 and 9.1 14.

"COs 172.4 na na na 14' 173.2 na lift na 16 Cl42 32.3 4.51 (m nd nd 16
32,5 4.51 (m-rid nd 17 C 121.0 na na na 18 CF 162.89 na tia nx 19 Cl13

112.7" 7.35 (d) 6.9 (1kn) nd 2 9 NOV 2§g6 WO 03/ 101424 PCT/ St 03t 00s59. 82

120 C 127.9 na na na 21 C 160.0 nil na

"Relative to the solvent Tesonance at 49.0 ppit.

"Relative to the solvert resonance at 3.30 ppim.

s-smglet d=doublet, dd=doublet of doublets, t=triplet, m=mult1plet

‘Obtained it the gCOSY expetiinient.

5 “The resohance 18 4 triplet due to couplitg with the two ﬂuorme nuclet F1. Jcp—-253 Hz.
*The resonance Is # triplet due o coupling to the two fluoritie nuclel F18. Hep=19 He.
¥The resonarice is a doublet of doublets dite to couplmg to the two fluotine huclet FI 8.

[ o »'llcp-ZSIHzandchp"SHz -

The tesohance isa multiplet due to coutpling to the two fluorine nuclei Fi8.
10 “The tesonatice is 1 triplet due to coupling to the two ﬂnmrme nuclei F18. *Jce=11 Hz.
| "The 4qu cotmlmg with the meta—protons is not fully resolved
tia=hot applicable, d—not determmed ' e

Crystél's' of Comﬁound' B" hemi-1,5- naphtalenedisulfonic ac'id" salt (abtéln’ed 'by'
15: way of Method 18-1 above, were analyzed by XRPD and the results are tabulated
o be!ow (Table 12) and are showt if anure 5.



'21' 159.9 na na na 24 0143 64.8 3.93 (s) ha nd 24" 64.8 1.92(s) na nd 25
C 142.4 na na na 26 CH 126.8 8.16 (d) 1.2 27,28 27 CH 125.9 7.54 (dd% 8.6
and 26,28 1.2 28 CH 131.0 8.97 (d) 8.6 26,27 29 C 131.1 na g Way 286
‘%Relativgvbﬁ hgg sol vent resonance at 49.0 ppm bRelative to the sol.vent
resonanceC8¥1%* 4y ppm cs=singlet, d=doubl et, dd=doubl et PEI/SESHMISES s,
t=triplet, mrnultiplet dObtalned in the gCOSY experinent. 5 ''The
~resonance Is a triplet due to coupling with the two fluorine nucl ei
pl."'3cx=263 Hz. he resonance is a triplet due to coupling to the two
fluorine nuclei P18. ticn=19 Hz. sThe¥esonance is a doublet of doublets
due to coupling to the two fluorine nuclei P18. tjcr-251 Hz and |ice=8 Hz.

' The ‘resonan is amltiplet due to coupling to the two fluorine nuclei
“ Pig. to k %Egﬁﬂésonance is atriplet due to coupling to the two fluorine

nucl ei Pi g3tttz ——fhe—4§ttnCoypling with the nmeta-protons i s not
1y resplgale gy DD chingpeno e ermned aystal of corpoune
184 above," [ | vzed by Xjit1' D afd the results are tabul ated .below -
(Tabl'e 12) 184d are {S9wn in Fleure 5} 2006 WO 03/101424 PCT/S103itltl 858
_83 Tab]e-%%gLnLensL%?Lf4}Jwak%?_@A}—Lntensyty , o
99 |22 T |
9.1 - 67 : Vs
80 |18 m
& B E 7 R T m
: 68 37 s
67 59 8
6.1  - 39 5
60 21 5
5.6 66 s
155 98 v§
1494 48 5
- (456 55 5 | |
I o [439 35 s | . , '
: (:. 427 NEEE 5 , o ' " .l
I T R Y Tw | | |
402 |87 Vs
386 |88 ]
360 |69 v
363 | 100 Vs
3.57 49 - 5
348 |53 5
3 |% s | |
e & s | )
316 |38 5 - o | |




(% 18.3' 99 vs 12.522s 9.922s 9,167vs 8018 m 7.5 17 to 6.8 37
s 6.759s 6.139s 6.021ls 5666vs 55 098vs 4.9443@@@5% _
. A.39 35s 4.27 33 4.13 81 vs 4.02 87 vs. - 3.86 88 vs 3.69 6 63 100 -
vs. 3.57 WO03/id263 s 3.23 35 s 3.19 43 3.16 38 2 9 NOV HU'I/SHD3OBY5201424
1?7Ct/ St - OB/tltli}5p 84 : . :

84
DSC showed an endothert with an extrapolated melting onset temperature of ca

183 °C and TGA showed 2 0.3 % Waight loss betweeh 25-110 °C,

5 Abbreviations

Ac = aeetyl
APCl = atthosphetic pressure chetmical ionisation (in ;eiation io MS)
API1 o

- attospheric pressute fonisatiot (it relation to MS)
agueons '

i

( .

0 Aze(& (5)-Aze)

it

(8)-azetidine-2-catboxylate (unless othetwise specxﬁed)

Boc = tert-buityloxycarbottyl
br = btoad (in relatiot to NMR)
- cr = chemical fonisation (in telation to MS)
d = day(s) |
15 d = doublet (in relation to NMR)
pee = dicyclohexyl carbodiimide
dd = “doublet of doublets {in telation to NMR)
DIBAL-H = di-sobutylaluminium hydride
. | - DIPEA = dusopropylethylamme
C .20 DMAP = 4-(N,N-dimethy! aminoy pyridinje-'
" DMF = N.N—ditﬁcthylfonnamide -
DMSO = dimethylsulfoxide |
DSC = differential scanning colorimetry'
. DvT = deep velni thrombosis _
2 .EDC - = 1-(3- dimethylammopropyl) S-ethylcarbcdumnde hydrochlonde -
o e, = eqmvalents
- ES. s electrpspray ‘_
BSI = electfoép‘ray l’hterfade |
| Et = cethyl
10 ethet - = i diethyl ether




DSC showed an endothermwith an extrapol ated nelting onset- tenperature of
ca 183 C.and TGA showed a 0.3 % wei ght | o0ss between 25- 132) gwﬁa 2006 '
Abbrevi ations Ac = acetyl APCI = atnpspheric pressure che g oni sation
(in .rel avOo10d24v8) AN at nospheric pressure |onisation (ROT/SEobaisson to MS)
ag. = aqueous -to Aze(& (S)- Aze) (S)-azetidi ne-2-car boxyl ate (unless

ot herwi se specified) Doe =tent- butyl oxycar bonyl br = broad (in relation
to NMt) Cl chem cal ioni sat-i on (inrelation to M5) d = day(s) -15 d =

- doublet (in relation to NMR). DCC = dgeycl ohexyl carbodiimnmde dd = doubl et
of doublets (in relation to NMLt) DtRAL 1 _ di-isobutyl al utninium hydride
DWEA = dii sopropyl et hyl ami ne 20 bMAP = 4-(NR-di met hyl anino)pyridine DMF
N, N-di net Ay mani de = DVBO elhytatdtytesul f oxi de  DSC = di fferenti al scanning
colorfinetry . DVT = deep-vein thronbosis 25 DDC .

1-(3-di rretEtﬂth nopt opyl ) - Sbéhﬂﬁﬂ car bodi i m de hydrochl oride eq.

equi val ent%?(ﬁl ecttt, spray %’S b@l tosptay interface $k = ethyl 30 ether -
et

er 2 9 NGV 200 I U142_4_ PCf/ St 03/ 008S>#
= . QO-(azabenzotriazol-1-yl)-N NN N'-tetramethylutonium

= di et hyl

5 - o hexaﬂubfophasphate _
CHBTU 0 = [NNN' N -tetramethyl- O—(benzotriazol I-yl)uromum
. hexafluorophosphate] '
HCl = hydrochloric actd, hydropett chloride gas ot hydrochloride salt
(_ , o , ~ (depending on context)
10 - Hex = . hexanes |
 HDAc = acetic acid L
HPLC = high performance lguid chromatography
LC = liquid chromatography | | |
) = - multiplet (in telation to NMRY) -
ts Me = trethyl |
MeOH = iethanol
tik, | = thintite(s)
o MS | = mass spectroscopy
: - ‘ _MTBB- = thiethyl rert-bntyl ether
C 20 NMR = niclear magnetic resonatice
e _DAé = acetate
Pab = para-amidinobenzylamitio
H-Pab = paraamidinobenzylamine
. pdC = paltadium o carbon
25 Ph = phenyl - |
o PyBDP-- | = (benzotnazol I-yloxy)tnpyrrolidunophesphonium -
' hexaflhamphosphate '
) q ' = quartet (in telation to NMR}
QF - = tetrabutylammomum ﬂuonde

w Rt = oot tetnperatite -




85 $t CAc = ethyl acetate BtOll = ethanol $t20 diethyl ether HATV =
0- (azabenzotri azol -1-yi)- N N,N-tet rarret hyl uronium. 5 - "
hexaf l.uorophosphate = Hf I t o - 29 NOV 2008
tN, N, N, Nvorastivaanet hyl - O ( benzotri azol -1 - -yl ) ur oni um hexaf lyeromhaspgat ej
HCl- = hydrochloric acid, hydrogen chloride gas or hydrochloride salt .
(dependi ng on context) to Hex = hexanes HOAc = acetic acid HPLC = high
performance; |iquid chromat ography LC = liquid chronatography m
multiplet (in relation to NW) is Me gz.nmethyl McOH = nethanol ~ nin,
mnute(s) M = nmass spectroscopy M §§ met hyI tern-butyl ether 20 NIVR ‘

- nuclear magnetic resonance OAc acetate Pab = par a- am di nobenzyl am no

H Pab pars-gm di nobeti zyl am aﬂm\a on carbon 25 Ph = phenyl
- PyBOP (benzotriazol - 1-yl oxy)ﬁl%%ﬁﬁl no OSpE]OI’II um hexaf | uor ophosphat e
g quartett(l nrelatioa to Nt@)et@nrélati&mﬁﬂﬂ)ﬂ}@mm uin fluoride -

“TBTU = [NNN' N tetrmtthy!-O«(benzotriazol l-yl)uronium
| tetrafluoroborate] = |
5 TEA = triethylamine
Teoe = 2-(tritﬁethylsilyl)eth‘oxycarbonyl
. TEMPO = 2,2,6,6-tetratnethyl- 1-piperiditiyloxy free radlcal
L ‘ TEA = trifluotoacetic acid
( TGA = thertnogravimettic analy51s
o THF = tetrahydroﬁxtan
TLC = thin layer chromatography
Uv = ultraviolet

- Prefixes #-, §-, - - and fert- have their usuai meanitgs: nottial, secoridaty, iso, add
15 temary

"The inventioti is illustrated, but it ho way limited, by the following Examples.
Unless otherwise specified, HPMC polymers were obtaitied from Shin-Etsu (trademark
B (, - METOLOSETM) For wta-carrageenan the supplier was Fluka for all Examples except -

20 Examples 11 and 12 (when CP-Kelco was the supplier). Specific grades and thelr USP
| ‘cquwale_nts ate indicated below (once only, on thie first occasion that they are dnsclosed).-

General Test Method S . |
 ‘Thtee individual tablets were tested fot drug retease in 900ml tredia using
25 a USP dissolution appatatus 2 (paddle+baéket') at 50 tpin and 37°C. The
 dissolution media used were 0.1 M hydrochlotic acid (pH 1) and 0.1 M sodiurn -
phosphate buffet (pH 6.8). In-line quantxtation was performed usmg the C
' Technolog;es fibre optic. system with 220 nim bs the analyncal wavelength when
0iM HC! was used s the dissoltition triedia and with 260 nm as the apalytieal
30 wavelength when phospha_te buffer pH 6.8 was used a5 the _dissolutmn rnedia.. 3§0  '



30 rt/kT = roomtenperature 29 NOV 2006 WO 63/101424 1 rl-S tl3/nn85ff 86

s _singlet (inrelation'to NV\R) t _ triplet (in relation 15 )ZGTEQBTU _

NN, N, N -tetramet hyl - O (benzotriazol -1-yl)uronlum  tetraf%doroboratel 5.°

- TEA - trivOhyliddtde Teoc _ 2-(trinethylsilyl) et hoxycar bonptsERVREsE -
2,2,6,6-tetranethyl -1-piperidinyloxy free radical TVA = trifluotoacetic
-acid r _ C T(3A thernogravinetric analysis to THE tetrahydrofuran TLC =

- thin layer chromatography UV ultraviolet Prefixes n-, s-, |-, t- and tert-

have their usual meanings: normal, segppdary, iso, and 15 tertiary. The

invention Is Illustrated, but in no way limted, by the follow ng Exanples.

- all. Exanpl es exce

~Unl'ess ot herwi se specified, HIMC pol yners were obtai ned from Shin-El sa

- (trademark e ol r i uka for
| ATy (hareforofos PLBICARAY YPGBl ERB BRE WPl 100 or
Speci fic gofithesanalydistthe teledsSPalue gus reheamedewerie ! § nidiutes, and ek everyonce only,
- on the fi-r?lt_ _occa@i on t hat '%hey- ﬂ_re di scl osed). General Test Method Three
i ndi vi dual hpublosthe teeaitidebet g apdysisr ug rel ease in 900nL nedia using 25 a

(lzlJ |S§ S g : 3ts i()loxt #ﬁ%glstgﬂﬁ@é:# %@ardga%ﬂ%ﬁj %émﬁﬁ%‘%iir%ts%@%&a ?@nﬁ'ﬁ% ‘EFZ@PSTT* 2 © M sodi um

. phosphate hufrb®sideth feehd of 8 steeh@dddhetod BbraikhvasondthoesrRe ofeng the C

~ Technol ogies fibre optic systemw th 220 nmas the anal yti cal wavel ength

when  dissolutlon vessel and fixed by thieatts of two Teflon nuts, 3.2cth from the centre of
the vessel. The lower edge of the bottort of the basket s adjusted to be Jem above:
the paddle. The basket is directed along the How stream with the tablet under test

( RPN stand_ihg on its edge].
T |
| EXAMPLE]
Ditect compression of Compotthd A with HPMC 10 000 cPs and HPMC 50 cPs,
tatio 50:50. - - -

The active substatice and exciplenits material were mixed itt a becting vat. The
15 pranulate was lubricated with sodiuth steary! fumarate and comptessed ifito tablets using an

excetiterpress.
_. | ‘ Weight Artioutit
NP Compound A -~ - . |~ - 505 mg . - 200%
C i HEMC 10 000 cPs 100mg | 95%
HPMC50cPs | iooomg | P5%
Sodium steary! fomarate | Tasmg | 10%
Refesse Data o | - . |
[Fivne (i) | % released in bufter pH 1.1 | % released in buffer pH 6.8
7% | 0 0
© 0 | 2
5 @ 3
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1200 105 52
EXAMPLE 2

Granulation atd comptession of Compound A with HPMC, solubilizing ageﬁt afd

soditt stearyl fitrmatate and cotnpressed into tablets uszng an cxcentetpress

10

The active shbstanbe, antloxidant and solubilizer were dissolved iﬁ ethaﬁol and
distribusted in the excipients. This mixture was then granulated with HPC dissolved in
ethatiol. The granules wete then dried in a drymg oven. The granulate was tubticated with



30 11 2 45 14 3 2 9 NOV 2006 WO 03/101424 PC TI SE03/ 00958 '88 60 17 4
0120 27 .7 - 180 35 10 240 42 13 360 55 18 480 65 23 600 4 QS\IDV??Z(ﬁﬂ%l 33

840 86,38 %380%2 43 1080 99 47 . 1200 105 52 EXAMPLE 2 Ganul ation and -
conpr essi B fpound A with 14PMC, sol ubilizing agent aHfel/SEP3fPESBers.

“The active. substance, antioxidant and solubilizer were dissolved to ethanol

and C distributed in the exclplents. This m xture was then granulated with
1#PC di ssol ved in ‘ethanol. The granules were then dried in a drying oven.
--The granul ate was lubricated with sodBom stearyl fittnatate and conpressed
into tabl ets using an excenterpress. to 2 9 NOV 2006 WD 03/101424

PCT/ sEo3/ 0(_‘855 29 _\\ei ght Aoniint (‘cu:mm pnd A 10 ng 4. 7%

Weight | _Amount
Compuund A | 10 mg | 4.7%
Polyoxyl 40 hydrogenated castor oil 10 mg - 4.7%
Propyl gallate 006meg|  003%
HPCLF | 10tmg 47%
HPMC 50 cPs | Tomg | 3%
HPMC 10 000 cPs - 30mg | 14%
-~ Sodium alutninium sihcate 47 mg 22%
| ( | Lactose, anhiydrous | 28 mg 3%
Mictoctystalline cetlulnse Img : 1.4%
Sodiurti stearyl furmarate dmg | 20%
Release Data _ .
Titite (min) % teleased in buffer pH 1.1 | % released in buffer pH 6.8
| o | 0 | 0
o i5 10 T g
| | | 30 T 15 - 0
C | 51 2 T 13
T T e | =@ '_ 16
136 —® ] 36
180 | R | 36
Z & &
a0 | 53 | 6
w1 % T 5
go | & %’
| W |
w0 i3 | 1B
S0 | Il T




Pol yoxyl 40 hydrogenated castor oil 10 ng 4.7% Propyl gallate 0.06 ng
0.03% HPC LF 10 ng 4.7% FIPMC 50 cps 70 ng 33% | PMC 10 000 Cﬁi/iﬂ] g 14%
Sodi umral um ni um si'licate 47 mg 22% Lactose, anhydrous 28 H@N 0 b -
M crocrysW 93 ¥e| | ul ose 3 ng 1.4% Sodi um stearyl furnaPETEBEBAHESE. 0%
-Release Data Tinme (mn) %released in buffer plll i~ %rel eased in buffet
pl4 6.8 00O 15 108 30 15 10 45 20 13 60. 24 16 120 39 26 180 52
36 240 64 45 360 83 65 480 98 84 600 108 98 720 111 114 840 113 123
960 114 129 2 9 NOV 2006 WD 031101424 4gCT/ sE03/00858 90 1080 117 132

1080 R 132
00 | 120 | 132

“The results have not been corrected for the sighificaht backgound absorptioti frotn
the tablet triattix, thus telease vaiues of 120% and 132% are seen fn 0.1 M HC! and 0.1 M
sodium phosphate buffet pH 6.8, tespectively.

_ | EXAM_PLE'ES |
| ( _ | Gatilatiot and compression of C‘nmpouﬁd A with HPMC, DS and filters,
The active substarice and exciplents tatetial wete tixed in a"beetin“g vat, The
gran‘ul_a’té wis lubricated with sodiumstearylfumatate and cotnpressed into tablets using a -
10 excentetpress. '

_ Weight . Amouiit

Cbmpouﬁd A . ' 50 mg 23%
APCLF | 3mg | 6%
HPMC 50 cPs : 1 - 100mg - 47%
Mannitol ) 50 g . 23%

_ - | Sodiutn laﬁryl sulfate | 20mg | 9%

C - Sodium dilydrogen phosphate : '

~ dihydeate | 5mg ¥

Sodium stearyl fumarate : 3mg - o 1%

 EXAMPLE 4 : An Example of a formulation comprising the esylate salt of
' Compotnd A, HPMC and DS

15

_ _ Weight Arh_dunt- 1
esylate saltof CotmpoundA .~ | .~ S0mg 23%
Wecr | Bmg | 6%




1200 120.132 The results have not .been corrected for ‘the significant :
backgound absorption fromthe tablet matrix, thus rel ease v%gtmchg 20%
and 132%are seen 'ln 0.1 MAC "and 0.1 M sodi um phosphat e f Y E 6. 8,
' respecti\)’&%}ﬁ“%‘?éXAl\/PLE_ 3 Ganilation and conpression of ESHBEINEESE with -
"HPMC, SDS and fillers, ' The active substance and exciplents material were
m xed in a beeting vat, the granulate was lubricated with ' :
_sodi unst earyl fumarat e ‘and conpressed-into tablets using an 10 _ o
. excenterpress. Wight Anmount. Conpoung{A 50 nmg 23% 1-PC LE-13 ng 6% HPMC
50 cPa 100 ng 47% Mannitol 50 nmg 23% Sodium lautyl sulfate 20 ng 9%

. Sodi um di hydrogen phosphate 35% _dihydrato 75 ng Sodi um stearyt funarate 3
ng.1% EXAVHLE 4 : An Exanple of a fornuljation c Htsitng the eyt B salt
of . Conpou A _HPNC and SDS 15 \Weight Annunt _esylaté sali of Conppund A
50 ng 23% [HEEMC) 50 a8 ng 6% 29NOV2006 WO 03/ 10M2ag$C~/ S U31bi®es$ | 91
Wi ght  Anourt————r — —

Mannitol - , | 50mg | - . 23%
| Sodium laury! sulfate . . 20mg 9%
'Sodi.'um dihydrogeti phiosphate dihydrate | .~ 75mg | 35%
Sodiut stearyl fummarate -~ : C 3mg | 1%
- { | The formidation was prepated accorditig to the method of Exarple 3.
EXAMPLE 5 : An Example of 4 formulation with esylate salt of Cothpound A and
5  Xanthan Gun - |
| | Weight | ~ Athount
esylate salt of Compound A 50 mg"_ { 19 %
Xanthan Gum- 1. - 200mg | - 80% -
Soditim stearyl fumarate - : 2.5 mig 1%

) C ) | - The formtilation was prepared according to the method of Exarnple 3.
- 1 EXAMPLE6: Exampleofa formutation of the esvlate salt of Comipound A with HPMC
R | and jota-Cartegeetian- | ' o

, - - Weight | _‘A‘moun_t._.
| esylate salt of Compound A | 500 mg R 50%
[EPMC o000 | . 2smg | 5%
-I'ota‘-Carrageéhan‘ o : _  245mg' o 8%
‘Sodittm stearyl fumarété\» o — 10 tﬁg T . 1% .

Th?‘ forimulation was ptepareci 'accu'r'di‘rlg‘ to the'rtiéthédro_f. Example 3.



HPMC 50 cPs 100 ng 47% Mannitol 50 nmg 23% Sodium |l auryl sulfate 20 ng 9%
Sodi um di hydr ogen phosphate dehydrate 75 ng 35% Sodi um steatyl funmarate 3
'ng 1% The fornul ati on was prepared-according to the nethod &;9 IH%S
EXAMPLE 5 : An Exanple of it forrmulation with esylate salt ' nd A
and 5 XAMOWAAOMEn ei ght Anount  esylate salt of Compound®CA/SEO3MASEO %
xafithan Guth 200 ng 80% Sodium stearyl fumarate 2.5 nmg 1 % The

formul ati on was prepared according-to the nethod of Exanple 3. to EXAVMPLE
6: Ex=le of a fornulation of the esylate salt of Conpound A with HL' MC and

i ot a- Cat r eaeenan Wi ght Amount - esyl atgysalt of Conpound A 500 ng 50% |W/C

10 000 cps 245 ngy 25% | ota-Carrageepan 245 ng 25% Sodium stearyl fumarate
10 ng 1 the formulation was prepared according to the nmethod.of Exanple 3.

2 9 NOV 2006 WO 031101424 PC f/ Sl
formul ati on ‘of . t g n-oropsl SU|nhon|c acid s

and iota-Carre £

t13/0U$5g 92 1~XAMPLE 7 Exanple of a
| t!h fHPI\/C \

fD

| t of

ound A

mg. 20% Compound A w:th HPMC and mta-Cag;gg' eenat
| | Weight Atiotint
::trr:):::::lihonic acid salt of 100 g 20%
| HPMC 10 000 cPs 150 mg 0%
(_ | 1ota—Carrageenan | T 250 mg 50%
Sodium stearyl futnarate S5mg 1%
5
The fortriblation was prepated accotding to the method of Example 3.
XAMPLE 8¢ Example ofa formulation of the besylate salt of Compound A w;th HPM
afid iota-Catrepeenan
' Weight - Atmount
Besylate salt of Compotind A 20 mg 16%
- HPMC 10000 cPs_ 50 g 3%
C | o Iotg—Carrageenan _ j 50 mg 419
Sodiut stearyl fumarate 2mg 2%
1o

Direct compresslon of esylate salt of Compound A with HPMC 10 DOD cPs and

15 HPMC 50 cbs, ratio 50:50.

JA@LE_

~ The fortulation was prepared accotditip to the miethod of Example 3



Conpound ‘A HPMC 10 000 cps 150 .ng 30% | ota- Cartageenan 250 ng 5010 Sodi um
stearyl funatate 5ng 1% 5 The fornulation was prepared ach}HUNgQWﬁ t he.
net hod of 3. EXAMPLE 8 : Exanpl e of a formulation ofﬁhhe begyl at e
salt of nmpound A with 11PMC and i ot a- Carregeenan . i ghpcﬂ Qﬁ‘ﬂos esylate
'salt of Compound A 20 ng 16% HPMC 10 000 cps 50 ng 41% | ota- Carrageenan
50 nmg 410 Sodium stearyl fumatate 2 ng 2% to The formul ati on was prepar ed
accordi'ng to the nmethod of Exanpte 3: EXAMPLE 9 Direct conpression of
* esylate salt of Conpound A with HPMC 83 000 cPs and' 15 HPMC 50 cps, ratio
'50'50. 2 9 NKN’2006 WO 03/101424 1 Ci/S n3/1|t|85N 93 welght AnDunt

‘esyl ate sa
H MC 50 cp
- active su 1o LSTe et i o1
The gran d" Wi ‘ tI I mar at g
o tabl of FFREE m@oe@cpsexcem STPTESS. 51000 mg | 95 %
| [HPMC 50 cPs T 1000mg 95 %
Sodium steatyl fumarate 25mg | 1.0 %

The active substance and excipxents material has been tnixed itt a beeting vat, The
granulate was lubricated vmth soditim stearyl ftriarate and cottipressed {nto tablets using at

C o excenterpress
5
Release Data - | |
Titne (i) | % released in buffer pH 1.1 % released in buffer pH 6.8
0 T o | )
5 6 | 2 |
30 T 4 |
FEE 13 5 |
60 - 15 6
: T 120 ‘ 23 5
'(:; S C R 30 - 12
- N7 N R TR I T
T30 | T @ T 0
480 | - 57 o 23
600 G
0| T | #
g0 | T -~ 38
960 & | @
o0 | & | %
2o | % | ®




‘Rel ease Data Tine (mn) %released in buffer pH 1.1 %released. in buffer pH
6.8000 1562 30 10 4 - 4513 5 60 156 120 23 9 180 %ogﬂilv 2006 37
15 360 48 20 480 57 25 600 65 30 720 72 34 840 78 38 960 83 42 1080 -
87 46 12WD 03/904249 29NOV2006 WD 03/ 101424 PCT/ 51903/ 0085BCHEE0IENMSSP! S | 0
Direct conpression of esylate salt of Conpound A with HPMC 10 000 cps and
~iota-carrageenati, ratio 50:50. The active substance and exci pi ents
material has been m xed in a beeting vat. The granulate was |ubricated
‘with sodiunstearyl fumarate and conpresggd Into tablets using an
excenterpress. Wight Anount esylate salt of Conpound A 50.5 tng 20.0 %
HpMC 10.000 cps 100.0 ng 39.5 9A .= = ,

. | EXAMPLE 10
Ditect compression of esylate salt of Compotind A with HPMC 10 000 cPs and
iota-catrageenat, ratio 50:50. | -
5 The dctive substance and excipients material has beeni mixed in a beeting vat. The
pranulate was libticated with sodiumsteé'rylfumarate and compressed ifito tablets using an

eXCefiterpress,
| ( o | _ Weight _ Amotint
' .esylate salt of Commipound A : 50.5 mg ' 200%
HPMC 10 000 cPs , {000 mg | T 305%
Tota-catrageena (Fluk_a) | 100.0 mg . 395%
Sodium stearyl furnarate 2.5 mg - 10%
o Release Duta o
Time (min)- % released in buffet pH 1.1 | % released in buffer pH 6.8
| 0 0 T o
| | 15 | 3 2
( w5 3
— 45 6 5
| | | TR § | 6
120 15 | 13
180 22 1 )
20 | ™ D
%0 | 43 o 51
® | 5 7
600 | 70 91
7 N I R T Iod
80| B 106




| ot a- carrageenan (Fluke) 100.0 ng 39.5 % Sodium stearyl fumarate 2.5 trig
1 0% td ease Data Time (mn) %released in buffer pH 1.1 %r?lqyﬂd B@Z
buffer pH6.8 000 1532 3053 4565 6086 120 15 =° 1‘88 21
240 29'30¥V036M01424 51 480 51 72 600. 70. 91 720 '81 104 pc8%ko3Gist#0 2 9
‘Nov 2006 WD 03/101424 YCt/5t03/60858 95 0960 94 106 1080 96 106 .. 1200 96
106 ] EXAMPLE 11 The besyl ate salt of Conpound A and excipient materials
were granulated in a 5 high shear granul ator. The granul ate was dried and
| ubricated with sodiunstearylfbmarat egéand conpressed into tablets using an
~excenterpress. Weight Anmount | 3esylat® salt of Conpound A 230 ng 57 %
11PMC 10 000 cps 17 ng 4% ' ‘ _

960 N | 106

1080 ' 96 - 106

1200 | 96 - T 106
EXAMPLE {1

| The besylate salt of Compound A atid excipient matetials were granulated in .a
5 high sheat grantilator. The grativlate was dried and tubticated with |

( . sodittmstearylfutnatate and compressed'_into tablets using dn exceniterpress.
Welght Atnount
Besylate salt of Cottipound A | .~ 230 mg ' 57 %
HPMC 10 000 cPs  17mg S 4w
HPMC 50 cPs - 121ng B 3%
lota-Carrageetian R 141 mg - 35%
Sodium steatyl futharate 4 g ' - 1%
| C Release Daty |
' Titte (hours) % teleased il buffer.pH 1.1 ] % released in buffer pH 6.8
ol 0 T o
05| | | |
0 U S L S 12
15| - 14 7, Lo 20
2y 19 28
o3y 45
4 35 B




HPMC 50 cPs 12 ng- 3% tota-carragethah 141 trig 35 Co Sodi um stearyl
tumarate 4 ng t % Release Data Time (hours) %released in buﬂ@eﬂ[})ﬁl—ﬁ/ﬂﬂﬁl %
‘reteased. %Bﬂyi%\/m—l 6.8 000 0.565110 12 1:5 14 20 % 19 28 3 27 -
45 4 35 2006 WD 03/ 101424 PCt YS903| 00855 96 BCEBEHHIUSES . g7
795 8098 9 - t0 - 98 12 98 EXAWPLP 12 .The besylate salt of- o
Conpound A ‘and eXCI plent materials were granulated in a 5 high shear
granul ator. The granulate was dried and |ubricated with

- sodiunstearyl fumarate and conpressed i g tablets using an excenterptess, -
wei ght Ampunt - lesyl ate salt of Conpound A 230 mg 45 % HPMC 10 000 cPs 14

my 3% HPMC l;n‘ r\'nc 163 grg 3204 y — —
6 - o . 87
7 - 95
85 - | s
9 R - ' 08
o - | 58
iz - - 08

(

EXAMPLE12

The besylate salt of Cotmpound A and exciplent matetials were praniulated if 4
5 high sheat granulator. The gtanulate was dried and lubricated with
sodiums;earylfumarate and comptessed into tablets using an excentetpress,

| Weight | Amount
| Besylate salt of Cﬁmpound A | | -230 mg : 45 %
, _ HPMC 10 000 cPs ‘ .14 mg - : 3%
C | - HPMCSDcPs - 163mg [ 2%
Iota-C_arrageénan | - 94my I L
Sodium sfearyl furmarate | 5mg. ! %

Release Data L |
Time (hours) | % released In buffer pH 1.1 | % teleased in buffer pH 6.8

o5 5




‘lota-Carrageenan 94 ng 19% Sodium stearyl ftansrate 5 ng - Rel ease_Data

Time (hours) %released In buffer. pH 1.1 %rel eased in buffe Iﬂj@%
0.5 5 4 1 10 8 29NOV2006 WO 03/101424 1' CTYSi ; 03/ 00858 97 1 5 gﬁ 2 21

16 3 32 32 554 39 6-46 7 53 g-60 9 66 ,1Q .71 : ‘
14 88 18%@3&“}3?“98 20 100 EXAMPLI's 13 The besyl ate salf€ &E%%B%und A
and-excipietit materials were directly 5 conpressed. Wi ght Am)unt

Oesyl ate salt of Corrpound A 263 rrg 65% » :

97
I3 T R T
3 32 '- Y]
4] 43 , R 32
5 B S I T
6 - 46
71 e
- 8 - . . 60
10 - | 71
12 - f
s - B
16 - 5
B . 98
20 - _100
| - EXAMPLE 13 |
C SR  The besylate salt of CompoundA and BXClpiBnt matenals were directly
BB compreSSed | : | '
| __ © Welght. .~ | Amount
Besylate salt of Compound A | .-~ 263mg -~ | = 65%
CHPMCS50cPs | 13mg. | 4%
'._'S‘udiumstearyl fumarate - o :4h1g‘ R RO o 1%

Titte (min) - % released it buffer pH 1.1 | % teleased i buffer pH 68




"HPMC 50 cps 137 trig 34% Sodi um'stearyl’

“Time (min)

18 14 75WEIMPMI40 27 20 105 32 23 {..

fumarate 4 mg 1 % Rel ease Data

%released in buffer pH 1.1 %released fn buffer 2)%@@82%59 NOV
2006 WO 031101414 PCti 9E03100858 98 00 0 15 3.4 30 8 7 5. : 3

120 36 26 150 44 BOI/SEGQOEE 37

210 59 42 240 66 47 270 72 52 300 78 56 330 60 360 - 64 390 - 67 420

70 450 74 480 - 76 510 - 79 540 82

oy
5 0
15| 3
30 g8
@5 IER 0]
60 18 14
75 23 17
90 27 20
105 | N 23
120 36 26
150 4 32
180 51 37
210 59 3
200 66 47
270 7 53
300 78 58
330 . 50
360 : 64
350 R 57
420 - 0
0| : 74
480 : 76
510 : 79
540 : 73
S| : T
600 : 86,




570 84 600 - 86 tv~v zoos WD 031101424 PC t13! d$5% 99 EXANPLE 14
. Exanpl es of fornulations conprising the besylate-salt of conpound A

Exanpl es 4- 14-8 are prepared according to the ‘genera No@0r :
' 3“@03@9?‘13? EXAMLLI ; 14-A Wei ght Arnpunt- Besyl ate %@%wﬁpound A

HPC L. P 13 ny 6% 14PNC 50 cPs 100 myg 47% Manhitol 50 ng 23%
Sodi um di hydr ogen phosphat e dehydrate 75

Exanpl e
- 50 ng 23%

Sodium | auryl sulfate 20 tng 9%.

. gy . 35%  Sodi um stearyl

fumarate 3 ng 1%

EXAMPLE 14-13 Wi ght Anpunt

‘Besyl ate salt of Oorrpound A 150 ng 35%9C Pol yet hyl enoxi deWsk N-60K 200 ng

- Sodi um stearyl fumatate 3 ng 1%

“ of Conpound A 132 ng 30%
. stearyi futEarat

" 47% M croctystalline cellul ose 60 14% Pol yv

i nyl pyrrolidone K30 10 ng 2%

EXAVPL>14- C Wi ght Amount Besyl ate salt

Pol yet hy.

k N-6010.200 ng 69% Sodi um

Xariples éf fnﬁmjﬂatlons cottiprisinig the besylate salt of Compouttd-A. Examples -

" 14-A and 14-B are prepared according to the general ttiethod of Example 3 ot 11,

EXAMPLE 14-A-

- Weight Aoutt
Bésylate’ salt of Cotpourid A - 50 mg 23% -
HPC LF 13 tig 6%
HIPMC 50 cPs 100 g %
“Mantitol 50 mg 23%
Sodiurn laury] sulfate 208 9%
Sodiuth dihydrogen o
‘phosphate dihydrate 75 mg 35?0 |
" Sodium steatyl Farmarate I mp 1%
EXAMPLE 148
. D Weight Atmount
Besylate salt of Compoutid A } | 150mg ~35%
“PolyethylenoxideWSR N-60K |~ 200 mg %
Macrncrystalline ceilulose ' 60 14%
B ~ Polyvinyl pyrrolidone KBG 10 g - 2% -
Sodium stearyl fumnarate 3mg 1%
| EXAMPLE 14.C |
. T Weght Amount
'- Besyléte salt beo_rnpound A - 132 mg -30% .
“PolyethylenoxideWSR N-6OK | 200 mg &%
~Sodium stearyl fumarate . L 4mg 1%




to 2 9 NOV 2006 ‘V\D U31101424 ?CTYS1; 03/ 00858 100 The fornul ati on was
prepared according to the nmethod of Exanple 3. Release Dat a2f ng%l e:
C14- C Tikne S} . %released in buffer pl116.8 0 0 0.5 3 _1¢4 g 2309 ‘
2.5 11 3“%83%{@’& 523 628 733 838 944 [|tl 49 PETHEGANSSE, 13
65 14 70 1574 16 7$ 17. 82 1g 86 19 89 S -

100

The fortitulation was pfepared according to the tethod of Bxamplé 3,

Release Data forrEkamp le 14-C

Time (hous) % released in buffer pH 6.8
0 0
05 3
L 1 5
4 | 5 i
| ) ER
25 11
3 13
4 18
5 T 73
3 - 28
7 33
8 38
L 5 7y
| C 10 49
S i1 | 54
SV TR
. TG
14 RN
5 [ 7
16 18
T &2
'.,_13: ' o 86
o T 89
o T w




| 120 92 2 9 NOV 2006 V\003/101424 PCtISJItIS/CX)358 101 21 95 22

24 1.00 EXAMPLE 15 Exanpl es of formul ations conprising t he h8itl\hal

4, 5- dl*suhnj]mgquam d S salt of conpound 11. All
according to the general
Henri - napht hal ene 1,5 disutphonic acid salt of 20 ng 16%
10 000 cis 50 ng 41010 | ot a- Carrageenan. 50 ng 41610
futnarete 2 ng 2% to EXAMPLE 15-E Wi,
" disul phonic acid salt of 200 ng 44%

250 ny 55

net hod of Exanple I't.

formul at
EXAI\/PLE 1

ht Amount

S

Hem - napht hal-ene 1, 5 :
lrpound $:Pol yet hyl enoxi deWsl t N- 60K

ol o Sodi um st earyl furnarate 4 ng s 2 9 NO\/.A2006-
21 ' 95
22 97
23 99
24 100
EXAMPLE 15

- method of Exatnple {1.

EXAMPLE 15-A

| Examples of fonnnlatlons cotriprising the hetni-naphthalene 1,5-disulphonic acid
salt of Compottid B. All fortulations are prepared accotdmg to the general

_ So_dmm steatyl futnarate

. Weight Amoutit
Hemi-naphthalete 1,5-
disulphonic acid salt of 20 mg 16% -
- CompoundB"
~ HPMC 10 000cPs 50 g i1%
Iota~Céxrrageeﬁan ' 50mg. | 4%
: 'Sod‘ium stearyl fumarate" T - 2myg 2%
EXAMPLE 15-B°
T Weight | Ammotint
_ 'Hemi-naphthaléne 1,5- e R
- dlsulphonic acld salt of : k 200 mg N 44%
CompoundB L -
~PolyethyleioxideWSR Neok | 20 g ~55%
4mg 1w

r epar ed

Conpound E HPMC
Sodi um st earyl




‘WO 03/101424 PC T/s1;03/ D008 102 EXAMPLE 15 Wi ght Ampunt

1-t em -napht hal ene 1,5- 200 ng 40 % disul phonic acid salt of Corrpound 13
HPMC 10 000 cps 120 ng 24% HPMC 50 cps 180 ng 36% Sodi umagedgy!2(igmarate.
5y 1% anpl es may be prepared as above In Whl c P

repl aced W @§E4r%§§ed with, PLO In case of a.m xture, Cﬂﬁ@@&”ﬁﬁson of :
PEO : HPMC nmay range from90: toto 5 10:90 %A partlcul ar ‘mXxture I's PEO -
. HPMC 80% 20%, or 75% 250k. EXAMPLE 16 Granul ation and conpr essi on of '
Conpound A with HPMC, SbS and fillets. The active substance and excipients.
material were mixed in a beating vat. Tpg granulate to was lubricated with-
~sodi unstearyl fumarate and- conpressed into tablets using an acenterpress.. :
Wi ght. Anount  Compound A 48 ng 18% HPC LF .13 ng 5% HPMC 50 cps 60 ng 22%
Mannitol 50 ng. 19% Sodium | auryl. SM 7% Sodi um di hydr ogen -

phosphat e WW%WM : et
Anount  Sofli um stearyl funarate |3 ng 1Weight - Amnount '

Hemi-naphthalene 1,5- | . 200mg | 40 %
disutphonic acid salt of

Compound B |
HPMC 10 000 cPs " 120mg 24 %
HPMC 50 cPs | 180 mg — R 36 %
_ ( | Sodiuth stearyl fumafate - S5mg T 1%

~ Further Examples may be ﬁrepared as above It which HPMC is replaced by, or tiixed
with, PEO. It case of a mixture, the proportiott of PEO : HPMC iy tatge froth 90:10 to-
5 10:90 %. A patticular mixture is PEO : HPMC 80% : 20%, ot 75% : 25%.

EX PLE 16
Granulation and cotmpression of Compound A with HPMC, SDS and ﬁllers

The tetive substatice and excipients material were thixed in a beeting vat The granulate
10 was lubticated with sodiumstearyifumarate atid compressed into tablets usitig an

, C - excenterpress.

© Weight | Attiotiht
Compotihid A ) o | l48 mg 18%
HPCLF T Bmg %
HPMC sochs 60 tig EE
Manmtol | - 50mg . 19%
'  S_odium lau_ryl' sﬁlfate: - | 2’0-mg o : 7%
"'S'_bdium'dihydrog_en T | R S
| phosphiate dihydrate 75‘“3 k10




LY

Rel ease bzta Time (min) %rel eased in buffer P111.1 %rel eSOV n26f f er

'pl4 6.8 000 1599 30 19 24 45 28 43 60 .37 63 120 70 109 -180 92

114 -240wu@83/401824 360 106 116 480 106 116 600 102 116. pffedfesdslé 840
100 116 960 99 116 1080 99 116 1200 99 116 EXAMPLE 17 5 Direct o
conpresslott. of Conpound A wiith Xanthan Gum and iota- Carrageenan, ratio
50: 50. The active substance and exci pients material were mxed in a beeting
vat. The granul ate was |ubricated w tf,. sod! unstearyifumarate and

~conpressed into - tablets using an excenterpress. 2 9 NOV 2006 WO

03/ 101424 PCt/S903/ 00858 104 Weight Anpunt  Conpound A 50.5_ng 20.0%
t-Cartagef . J. 00 , ¥ -
_ ' Weight ' Amount

Sodiutit stearyl furarate 3 g | 1%

Release Data |
| | Titrie (mif) % teleased in buffef pH 1.1 '_% reledsed in buffet pH 6.8
0 | o | 0
BEC 19 .24
a5 28 3
60 BRET 63
20 | 0 S 100
180 92 T 114
70 | 103 R 115
360 T 106 . 116
480 106 T 116
60 | 702 | 1
72 |, - 100 : 116
C 840 w0 | 116
I N R | Iis
o0 | 9% 116
1200 | 5% G
| | EXAMPLE 17
5 | o Dxrect compression of Compound A with Xanthan Gur and jota-

‘ Carrageenan ratio 50: 50 ,
- The setive substance and exmpiehts thaterial were rmxed it a beetmg vat

The granulate was Iubncated with sodmmstearylfumarate and compressed mto

tablets usmg an excef terpress.



Xanthan Gum 100. 0 mg 39. 5% Sodi um stearyl. fumarate 2.5 rrg 1.0 % Rel ease
data Time: (m n) %released.in buffer pH 1.1 %rel eased in bufo@ ﬁt@

00156 2: 3041 45 5°2.. 607 3 120 12 6 180 16 11 . 240211‘; 60
30 31 48@"O M¥45 600 48 60 720 56 75 840 63 88 960 POT@EOSI@GSK) 75 -
too 1200 71 100 2 9 NOV 2006 WD 03/101424 PCt/ Sto3/00858 105 Any exanpl e
above which uses the free base or a salt other than the besylate salt of '
Compound A may be repeated using the besylate salt of Compound A. = _
Particular aspects of the invention argpgrovided as follows 5 1. A modi fied
rel ease pharmaceutical conposition conprising, as active |ngred|ent ‘a
'_corrpound of formula (1}: (fi)n Nampa HO NH - . :

Weight . Amount
Compound A | 505mg 3 20.0 %
1-Cattageenan 100.0 mg o 395%
| Xatithan Gum : 1000 mg - -39.5%
Sodiutin stearyl fumarate " 25mg 1.0%
Reledse data | : .
Time (i) % released in buffer pH 1.1 % released in buffet pH 6.8
0 0 0
15 T2 i
0 4 {
a5 5 7
6 7 3
| 120 12 6
. 8o | 16 1
(, .. 40 | 21 | 17
360 3 | 3]
B0 3™ 45
60 | 48 - 60
720 | . 56 T 75
B0 | 63 T 88
960 | o7
Toso | 15 100
200 | 19 oo




"N (1) / N2 o C Opt wherein R repreSents Cl-2 al kyl substituted by one
. of nore fluoro substituents; to:t' represents hydrogen MENOXY 200Fet hoxy
- of: et hox epresents 0, 1 or -2; or a pharmaceutica Labl e

SRty g

salt thereof; and a pharmaceutical |y acceptable dil uent

. provided that the fornul ati on may only contain |ot a-carrageenan and a

~ ph(3-C1) (5

- wherein the matrix conprises 1

~neutral gelling polymer when the conpound of formula (1) is in the form of

‘a Cl 15 salt. 2. A conposition as described in aspect |- wherein the active
“*"ingredient is a salt of: ph(3-d)(5-Ofl8p2)- ()’>)CH(O—I)C(O) (S) Aze- Pab( Owe)

" (Conmpound A); Ph(3-d)(5- OCHP2) - (R) CH(011) C(0) - ( S) Aze- Pab( 2, 6-di P)(OVE)

., d$
- (3. a)( 5-@%*‘1@13 abpyesylich upesitesire bisspons selbatbetitay thecsaglatealtef 3 A
COmROST ] O R diARG 5 e thedRR g thebesdlal S Bokipuf W, ve T noredient s

. ~a- crystall ne sal
- ph(i-d)(5- OCHP2) (12) CH(OH) O( O) - ( S) Aze- pab(Ove) (Conmpound A) 2 9 NOV 2006
- WD 03/ 101424 L%T' 51; 03/00958 106

Jaryispacts ab g iomptdion)are pyovidedrasioliovesdi t ) (OMe) ( Conpound B) ;-

A conpodi Citbn ads ESiegENae P THicEl G ChinbpU S TNt v STBRIBAR R *

conprises a b5 gg}nlpbmm&hmﬂig A conposition as described.in aspect 4
6. A conposition as described in

-aspect 4 or.5 wherein the matyi npri ses |(F)ﬁ- to &q_[ﬁageenan.

cl

wheteif

- r! represents Ciz alkyl substittted by otie ot more fluoro substituents;

0  R?represents hydrogen, hydroxy, thethoxy ot ét_hox'y; and

n reptesents 0, 1 or 2; - |
ot a phatméceutically at:ceptaﬁle salt thereof; attd a phannaceutically éc‘ceptable

~ diluent or carriet; prowded that the fortmulation may only contain lota-cartageenan |
and a neuttal gelling pulymer when the compound of fonnula (D s in the form of a-

- C 5 st
2. A cbmﬁos‘;it'iun as described in aspect 1 wherein thie active ingredient is a salt of:
Ph(3 C‘])(S-OCHF:) (R)CH(OH)C(D)-(S)Aze»Pab(OMe) (Compound A);
Ph(3 Cl)(S-OCI-IFz)-(R)CH(OH)C(O) (S)Aze-Pab(z 6-diF)(OMe) (Compound B),
0 of
Ph(S-Cl)(BaOCHZCHgF)-(R)CH(OH)C(O)—(.S‘)Az_e-Pﬁb(OME) (Cotrtpotind C).

-3 _ A coﬁifnsit'ion as demﬁbed in ‘aélpec't-l‘ ot 2 _\_a\}héréin the active ingredient is a
- R -crystailme salt nf S '
25 : Ph(3 Cl)(S OCHFQ) (R)CH(OH)C(O) (S)Aze—Pab(OMe) (Compound A),



7. A conposition as described In aspect 4 wherein the matrix conprises
S1)S. 8. A conposition as described in aspect 2 and 5 or 2 ggﬁ ? 2ﬁ§rein
the matrix 15 additionally conprises xant han guts. 9. The I @ ‘

ormul at i cribed in aspect | as a nedi canent. a :
fornulatlgﬁ)gﬁmgggcrlbed I n aspect 1 I n the manufacture ofﬁgﬁsgg 3icanent
for the treatment of a cardiovascul ar disorder. I't, A method of treating a
cardi ovascul ar disorder in a patient suffering fron1 or at risk of, said
di sorder, which conprises admnistering to the patient a therapeutically
~effective anount of a pharmaceuti cal gﬂﬁulation as 25 described in aspect
1. 12. A process for making an jnnedlate rel ease fornul ati on as descri bed

L&-ﬁgﬁf?égé; o “ERAEE- @Eﬂﬂ%ﬁ@gfﬁ%ﬂﬁ@i&%’b aﬁ@%’#ﬁ%@@»ﬁ“@%{s@%@gn 1 _'
A modi fi

‘iing?ehi;ﬁt,r: ep arngﬁtge§gn?fﬁﬁgcc pta gg?fegp& 9ﬁ%oun nJI
'S oeF Re'ropresent s, hydt N“QZ Od?LXOR et hoxy or. et Lﬁiresiﬂésn‘ R e
repr esenisr% gfpré%soaemnt E'QD% ﬁ? q%@%ﬂep gﬁéﬁ’llﬁ%ff @ff&lqoﬂmﬁiﬁymﬁﬁ corsprises . 2.
A nndlfl d rel ea iﬁgﬁﬁ ceutlcal conposition as claimed in claim1: wher ei n
t he naceut|@§‘ ¢ptabl e diluent is selected fromone or nore of

~the foI I owi ng: cal cium phosphate (rnonocal ci um phosphate, dical cium

B -phosphate and trical cium phosphate), | actose,
| A composntion 48 dcscnbad it aspect 4 wherein the attix comprises HPMC.

( 6 A cottiposition as désct_ibéd it aspect 4 o 5 wherein the matrix comiptises iota-
10 ~ catrageenat, B '

7. Acomposition as described in uspect 4 wherein the matrix comprises SDS.

8. Acotnposition as described it aspect 2 and 50r2 and 6 wherem the tniatrix -
5 additionally compnses xanthan gum

9.  Theuseofs formulali'dh_ as described in aspect 1 4 a medicament,

10. ~ Theuse of formulanon as described in aspect 1 it the mantfacture nf 4
C) 20 medicament for the treatment of 4 cardiovascular dismder

1. A method of treating & cardiovascular dlsol‘det‘ itt o patient stiffering from,
- ot at sk of said disotder; which cnmptis:es admihistering to the patient o
| therapeutzcany effective amount of a pharmaceutical formulation as
v SR dé's;ctiﬁéd in aspebt 1. |

2. A pmcess for kit at imitiediate telease formulation as described ih aspect 1.

| Also provnded s a composttmn obtai hable by any of the Methods andlor Examples descrlbed-
10 herein | = ' B |



m crocrystalline cellulose, mannitol, 'sorbitol, titanium dioxide and
alumniumsilicate; and the pharmaceutically acceptable carri E,r i's such
that the active ingredient is in a polymer matrix. 3. A conpost 1§ N Vagins
claimed in claiml or 2 wherein the active ingredient is a
pharmaceutically acceptable salt of. 1@%3- C

1) (5-OCHF2) - (R)CH(OH) C(O) - ( S) Aze- Pab( ;

Ph(3-C ) (5-0OCHF2) - (R)CH(OH) C(O - (S) Aze- Pab( 2, 6-di F) (Owe); or

- Ph(3-d) (GA0ERCH2F) - (R)CH(OH) C(O) - (S) Aze- Pab(QOW). 4. A conposition as
claimed in any one of clains 1, 2 or 3 wherein the active ingredient is a

crystal liine sal &odﬂﬂed%el@as&@énﬂ&@tﬁwal%@ﬁpd: fios corﬂf)r%)n@ s Ghtive ingredient, a

CHF2) - (R) Aze- Pab( Owe) ;

Ph(3-Cl) P8 af%éﬁa %?@feﬂlﬁb@#fﬁbcommﬂ@f%mlg% di F) (Ove): or

Ph(3-d) (5- OCHZCH F)-(RCH (OH)C (O -(S)Aze-Pab(OWe). 5. A conposition as

claimed in any one of claigms Ito 4 whereifethe activgsingredient is an

et hanesul foni c acid, n-prdpa ul fon| c ackdr benzurreéul fonic acid,

1, 5- napht hal enedi sulti@ - but g -‘... fo ic acid ialddi tion salt of

Ph( 3- C1) ( 5- OCHF2) - ( R) CH G—i)Ck"d@T e- Palh ()

Ph(3-d ) (5- OCHF2) - (R)CH(O—I)C(O) ( S -di FNK)Ve). 6. A composition
el ai s 05vvher t he actlvelngredlent is

C(O - Aze- Pab(Owe), benzene-sulfonic acid salt,

powder diffraction pattern characterised by

peaks with d- vaI u 4afsh 4. 09 and 4.08A. 7. A conposition as

clainmed in any of clal s to 5 wherein the active ingredient is

Ph(3-(:1)&vgl OCHF2) (R CH(OH) (O - (S) Aze- Pab(2, 6-di F) (Ove), hem -1, 5-

napht hal &f&8Psul foni ¢ -acid salt, characterised by an X-ray powder

diffraction pattern characterlsed by peaks with d-values at 18.3, 9.1,

5.6, 5. S,Rlpe.pﬂegemsél;c@ﬁrzoﬁ,mCHgv 69 and 3.63A. 8. A corrp03|t| on as clained in

any one of claims Ito 7 wherein the conposition conprises a gelling

matrix. 9. A conposition as clainmed in claim8 wherein the matrix conpri ses
T-1 PVC. R? represents hydrogen, hydroxy, methoxy or ethoxy; and

n represents 0 or 2; and a pharmaceutically acceptable diluent or carrier.

2. A modified release pharmaceutical composition as c¢laimed in claim 1 wherein the
pharmaceutically acceptable diluent is selected from one or more of the following: calcium
phosphate (monocalcium phosphate, dicalcium phosphate and tricalcium phosphate), lactose,
microcrystalline cellulose, mannitol, sorbitol, titanium dioxide and aluminium silicate; and the

pharmaceutically acceptable carrier is such that the active ingredient is in a polymer matrix.

3. A composition as claimed in claim 1 or 2 wherein the active ingredient is a

pharmaceutically acceptable salt of:
Ph(3-C1)(5-OCHF)-(R)CH(OH)C(O)-(5)Aze-Pab(OMe);
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(0)-(S)Aze-Pab(2,6-diF ) (OMe); or
Ph(3-C1)(5-OCH,CH,F)-(R)CH(OH)C(0)-(S)Aze-Pab(OMe).

4. A composition as claimed in any one of claims 1, 2 or 3 wherein the active ingredient is a

crystalline salt of



10. A conposition as clainmed. in claim8 or 9 wherein the matgix, conprises
wne SNVt

| ota-carrageenan. it. A conposition as clainmed in claim3$8 b
matri x conprises SDS. 12. The use of a fornulation as clainmed in any one of
claims 1 tol | as a medicanent. 13. The use of a fornulation as clained in

claim!| in the nanufacture of a nediﬁ@nent for the treatnent of a
cardi ovascul ar di sorder.

Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(OMe);
Ph(3-CI)5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF ) OMe); or
Ph(3-CI)5-OCH,CH,F)-(RYCH(OH)C(O)-(S)Aze-Pab(OMe).

5. A composition as claimed in any one of claims 1 to 4 wherein the active ingredient is an
ethanesulfonic acid, #n-propanesulfonic acid, benzenesulfonic acid, 1,5-naphthalenedisulfonic acid,

or n-butanesulfonic acid addition salt of
Ph(3-CH(5-OCHF»)-(R)YCH(OH)C(O)-(S)Aze-Pab{OMe) or
Ph(3-CI)(5-OCHF,)-(RYCH{OH)C{O)-(S)Aze-Pab(2,6-diF){OMe).

6. A composition as claimed in any one of claims 1 to 5 wherein the active ingredient is
Ph(3-CD)(5-OCHF;)-(R)CH(OH)C(O)-Aze-Pab(OMe), benzene-sulfonic acid salt, characterised
by an X-ray powder diffraction pattern characterised by peaks with d-values at 5.9, 4.73, 4.09 and
4.08A.

7. A composition as claimed in any one of claims 1 to 5 wherein the active ingredient is
Ph(3-C1)(5-OCHF, }-{ R)YCH(OH)C(O)-(S)Aze-Pab(2,6-diF OMe), hemi-1,5-
naphthalenedisulfonic acid salt, characterised by an X-ray powder diffraction pattern
characterised by peaks with d-values at 18.3, 9.1, 5.6, 5.5, 4.13, 4.02, 3.86, 3.69 and 3.63A.

8. A composition as claimed in any one of claims 1 to 7 wherein the composition comprises

a gelling matrix,

9. A composition as claimed in claim 8 wherein the matrix comprises HPMC.

10. A composition as claimed in claim 8 or 9 wherein the matrix comprises iota-carrageenan.
11. A composition as claimed in claim 8 wherein the matrix comprises SDS.

12. The use of a formulation as claimed in any one of claims 1 to 11 as a medicament.

13. The use of a formulation as claimed in claim 1 in the manufacture of a medicament for

the treatment of a cardiovascular disorder.



