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PHARNACEUTICAL FORMULATI ON This invention relates to a noqu N&%émﬂ&te

rel ease pharnaceutical fornulation that ‘provides for the delivery of
particul ar ﬁﬁﬁ?ﬂ%@%ﬁtlcals to the manufacture of such a PEGSEIMPHET on, and
to the use of such & formulation in the treatnent or prevention of 5
thronbosis. It is often desirable.to fornul ate pharnaceutically active
conpounds for immediate release folldwi ng oral and/or parenteral

adm nistration with a viewto providing a sufficient concentration of drug
in plasma within the tinme-franme required to give rise to a desired

t her apeutic r esponspdVEDIATHERH FASH T LRBEIBUITOAT FORNITLATIGY desirable in
cases where, for _exanple, a rapid therapeutic response is required (for
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time-frame. foomudtioncad & thé usehe sheleaformeulbtiarin ptrea;mhty:heat(mspreﬁenmdmmfnbom S,

i mredi ate r Ieaﬁe 15 formul ati ons may be necessary.to ensure that a

suf fici ent ﬁﬁﬁﬁl?m%f drug is provided in plasma within a relatively short

period of time tgieaaRieiam: ekioRRIaE Eirma&ﬁﬂl adtiVEBShbuRds fh:ShRRafie

formul ations are also typically si er to devel op than nodified rel ease

f or nul at i ongeleash@lipmipg ataE @egﬁtﬁnemstra@sw with ﬁﬁ’&ewi tp progding agnificisnt he
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In the case of the treatment or prophylaxis of thrombosis, immediate release
15 formulations may be necessary to ensure that a sufficient amount of drug is provided in
plasma within a relatively short period of time to enable quick onset of action. Immediate
release formulations are also typically simplier to develop than mc_)dified release
formulations, and may also provide more flexibility in relation to the variation of doses that
are to be administered to patients. Immediate release formulations are sﬁperior when
T 20 multiple doses are not required .and where it is not necessary-to keep the plasma
(-’“ _ concentrataon at a constant level for an extended time.
| International Patent Application No. PCT/SEQ1/02657 (WO 02/44145, earliest
prionty date 01 December 2000, filed 30 November 2001, published 06 June 2002)
discloses a number of compounds that are, or are. metabolised to compounds which are,
25 competmve inhibitors of trypsm—hke proteases such as thrombin. The followmg three
compounds are amongst those that are spemﬁcally disclosed:

(2) Ph(3-CI)(5-OCHFy)- (R)CH(OH)C(0) -(S)Aze-Pab(OMe):




(a) Ph(3-Cl)(5- OCHF2) - (R)CH(O—l)C(O) (5) Aze- Pab(OMe): 2 9 NOV 2066 WO
03/ 101423 PCT/ SE03/00857 2 CH3 0 HON NNH2 0 Cl OCHF2 whi ch_conpound

is referred to hereinafter as Corrpound A (b)) jqﬂgv 8%6
Ph(3- 1) (Sw@Rdiglpd R) OH CH) O O) - (S) Aze- Pab( 2, 6- di F) (OVe) HO , 0
N NH2 Cl” QCHF2 5 which conpound is referred to"qTé?E@T”?f'ﬁter as

Corrpound B; and (c) Ph(3 Cl) (5- OCH2CH2F) - (R) CH(OH) C( O) - ( S) Aze- Pab( Qwe) :
CH3 0 ON HONyy N2 C OCHZCH22F

cl OCHF,

which compound is referred to hereinafter as Compound A;
{b) Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OMe):

cl ~OCHF,

5  which compound is referred to hereinafter as Compound B; and
(©) Ph(3-CI)(5-OCHgCHzF)-(R)CH(OH)‘C(O)-(S)Aze—Pab(OMe):

o,
~0 _
NH, (J

o’
which compound is referred to heremafter as Compound C.
The methoxyanudme Compounds A, B and c are metabolised following oral and!or
16_ parenteral admlmstranon to the correspondmg free amidme compounds, which latter
compounds have been found to be potent inhibitors of thrombm Thus:
. Compound A is motabohzed to Ph(3- Cl)(5~OCHFz) (R)CH(OH)C(O) (S)Aze-Pab .

(which compound is referred to_ hereinafter as Compound D) viaa prodrug intermediate’



whi ¢h corrpound is referred to her ei nafter as- Corrpound C.: The met hoxyam di ne
Conpounds A, B and C are: ‘met abol i sed f ol | ow ng oral- and/ or V\ﬁ @fé[ﬁﬁt eral
adm ni stration to the correspondi ng free am dine corrpoundsz9 p tter

conpounds heoashemss f ound to be potent inhibitors of thro Thus: -
Coirpound A is netabolized to Ph(3-d)(5- OCHF2)- (R) m(m)c‘%%/&(‘@j’%é Pab
(which conpound is referred to hereinafter as Conpound D) via a prodrug
internediate 2 9 NOV 2006 WO 03/101423 PCT/5E03100857. 3 -

Ph(13- C1) (5- OCHF2) - (R) CH(OH) C( O - ( S) Aze- Pab(OH) (which conpound is referred
to hereinafter as Co ound G; Conpound B is netabolized to

Ph(3-d) (5- OCHF2) - C(O (S Aze- Pab(2,6-di F) (which conmpound is
referred td’hlﬁ%CBﬁ'l rz) & ﬂ%ﬂ%ﬁ@lﬂ sz@(@Hmeh@mpsumdwsmfpmﬁ tat e

Ph( 3- C1)(5 9%’1’!: .0 - (S)Aze Pab(2, 6-di F) (OH) (which conpound is
referred to %%%0%%9{3 npound H); and, Conpound Cis netabolized to

Ph(3- Q) ( 5-«0CH2 ColzppuddH ﬁﬂﬁéﬁlﬂo@é@m@ﬁb‘;@@mﬁ cﬁiammmc}r(ommwm’wces referred

to hereinafter as Corrpound F) via a prodrug internediate

Ph( 3- O ) ( 5 PepiZfedbiwhicy comporndas @fer(esl)t%h@'emftﬂr@&mmr@h?)dme@mgu s
Compounds Afeb iR A BN O ERIERIOH IO (ShALERREs-dfomfiGarylt NES! © 0
b ?%Eoi}oé‘%‘é‘%‘“"“‘mﬁefm%‘S’?‘?ﬁf"’e’?sm’“%mﬂm‘””ai e conpounds. or
CT

their net&boli Wg'gie @’lé‘tmel‘%’o %edc@g&& @gg C?éﬁ%di@% fé)gﬁz(smcgg%é‘“ﬁ%ve f ound
that the cogppu Qtﬁco?ﬁ ohRd i‘s%fe@ﬂé@to(héaemaﬁé}a&h%h@o&ﬂlﬁ)%&@ﬂo&%gﬁrﬁérméhﬁ&ed as

diate rel ease ar maceutical formulationS which are easy t

mi‘ni st er PhBeFDE 1@ (REHCH CEan(BreePab(OHa dwhinh sempaund s refﬁcre@)r ding to
a fir st ,aspeg tml ferel eCérﬂ%%ﬂﬁo)o there is provided an i nmedi ate rel ease
pharnaceutlc ormu hprising, as active ingredient, a conpound of
formula (1):  OProbbsds)for tR2syNtiNsis of Compounds A, B, C, D, E, F, G and J are described in
£ Examples 12, 40, 22, 3, 3%, 21, 2 and 31 (respectively) of international patent application
No. PCT/SE01/02657. An immediate release formulation of these compounds, or their
metabolites has yet to be described in the literature. We have found that the compounds of
15 formula (I) and their salts can be formulated as immediate release pharmacentical
formulations which are easy to administer, for example by oral or parenteral
administration,
‘According to a first aspect of the invention, there is provided an immediate release

pharmaceutical formulation comprising, as active ingredient, 2 compound of formula (I): -

@,

(I

v .1
20 Cl ' _ OR
' wherein

R! represents C1 2 alkyl substituted by one or more fluoro subsntuents B
R? represents hyd.rogen hydroxy, methoxy or ethoxy, and B

n represents 0,1or 2



" NH2 ,TO"-ZO'--Cl".HO_-G?l wher ein R represents C_2 alkyl substituted by one__or'
‘nore fluoro substituents;  R2 represents hydrogen, . hydroxy, nethoxy or -
ethoxy; and n-represents 0, 1 or 2;. 2 9 NOV 2006 WO 03/_105 A0V 206/5

_PCT/ SE03/ OQ®bénor20or a pharmaceutical ly acceptable salt f]cq:?r eof . and a
phar maceuti cal I'y acceptable diluent or  carrier; providdd YFA1008%Te '
formul ati on does not sol ely contain: a solution of one active ingredient
and water; 5 'a solution of one active ingredient and di nethyl sul phoxi de;
or, a solution of one active'i ngr_e&i ent in a mxture of ethanol : PEG 660
12-hydroxy stearate : water 5:5:90; which fornulations are referred to '
hereinafter as "the fornulations of the invention". PEG 66012-hydroxy

st ear at e i & aphauractusichlty acoeptaids slittheseod; and a parmegeuticaliyaccgiiabld dh@uiont ol K T1,
According to.a second aspect of  the present invention there is provided

- Conmpound H*™Ph(3- G ) (SOCHF2) - ( R) CH( OH) C( O - (S) Aze- Pab( 2, 6- di F)(OH) which -
can be prepavigsl that therfednhdaion Sbs¥inbedoldychtams e ‘descri bed bel ow for ‘the
preparation of Conmpounds G and J. .The conpounds of fornula (1), or a

phar maceut i cal |asoHeneftonp peiive fgredichemdafatenpay - 15 be in the formof a

sol vate,- a hydrate,. a i xed. solvate/hydrate or, preferably, an ansol vate,
~ such ass an aﬁhfl %@F?an.0@8?\%C;étvgéc}lgrnga%g{%&gfm%wguépo’ﬁ%ergr’or-gani c solvents, such
as lower (fos ae¥RaR & oad adive algholentih @ @0hS of ERinceXPHBKED MBLFEAG! ; et hanol

or iso- propanol_g, ket ones _ (such as acetone), esters (such as ethyl
acetate) or ni¥teaRles WEPSSD; | n one particul ar aspect of the invention RL

i's CHFZ ory,(fHefationd Be T¥6retab htBh el ad F?he%ﬂuﬂﬁam of tﬂ)e i@Yenfion”.

i’EG 660 12—hydroxy stearate i5 a non—’ionic surfactant and is better known as {" \)
10 Solutol K ™, . -
According to a second aspect of the présent invention there is provided Compound H,
* Ph(3-CD(5-OCHF,)~(R)CH(OH)C(O)-(5)Aze-Pab(2,6-diF)(OH) which can be prepared by.
methods similar to those described below for the 'preinaration of Compounds G vanc.i. J. o
The compounds of formnla (I}, or a pharmacéutically écc‘eptable salt thereof, may
15 be in the form of a solvate, a hydrate, a mixed solvate/hydrate or, preferably, an ansolvate,
such as an anhydrate. Solvates may be of one or more organic solvents, such as lower (for
example C,..) alkyl alcohols (for example methanol, ethanel or iso-propanol), ketones
(such as acetone), esters (sﬁch as ethyl acetate) or mixtures thereof.
In one particular aspect of the invention R’ is CHF, or CH.CHaF. -
20 - The variable n is préfer_abiy Qor2. B . - '_ ‘
More preferred compounds of formula () include those in which n represents 0, or O
those in which n repfasénts 2, s0 proﬁdiﬁg two ﬂuoro”at'oms located at thé. 2- and 6-
positions (that is the two orthq—bdsitions relative to the point of attachment of thé. benzene
ring to the -NH-CH- group). | , S | _
25 ~ The compound of formula (T) is especially Compound A, Coﬁibbﬁ;id B or Compound
Preferred salts of the compounds of fonnulé @ are acid-addition -.sz.i'l_ts.- Acid-
addition salts include iﬁdrganiﬁz'_'acid addition s,r:tit_s= such as tiédsé of sulphuric acid, nitric
" acid, phosphoric acid and hydrohalic acids, such as hydrobromic acid and hydrochloric

30 - acid. More preferred acid addition salts inchade those of organic acids, such as those of



More preferred conpounds of fornula (1) include those in which n represents
0,.or those in which n represents 2, so providing two fluoro atoms |ocated
at the 2- and 6- positions (that is the two ortho- p05|t|on25( bq gm@ to the
poi nt of attachment of the benzene ring to the -NH CH2- groupﬁ he
conpound of WOSPHMME (1) is especially Conpound A, Conpoungcizsmsodsmpound

C. Preferred salts of the conpounds of formula (1) are acid addition salts.
Acid addition salts include inorganic acid addition salts, such as those
of sul phuric acid, nitric acid, phosphoric acid and hydrohalic acids, such
as hydrobrom c acid and hydrochloric 30 acid. Mire preferred acid addition
salts include those of organic acids, such as those of 2 9 NOV 2006 WO
03/101423 R, ﬁﬂﬁg id;

cycl ohexyl sﬁeﬁg&gg%ﬂéé%@ﬂﬁﬁ%gﬁgxyI [ ?é&l@ﬂé%?fhéja (igg&gggéa%ﬁ%llﬁg aci d,
fumaric aci astldsmlplaaa m@lea:cacxﬁ ﬁsmmmamdcasamud@mdmu@mx@aca@,lmlalorazc@nd ecetiaci d,
benzoic aci d

benzol o 20l oa S B RS SRR B Tt NSRS R DR L

(such as s aécidgwdr@xyasxtzfdm did @atr@erm@) aKds€ of IGidtdxlyGcids (stch ABhlicylioadidl
(including L-(-)-malic acid and, D L-malic acid), gluconic acid (including

D- gl ucori ¢ ta‘éﬂlﬂd)a‘ﬂdg?l%cﬂcld@mal%? gFid Gaduing T Corsnadic a‘ﬂé@ﬂ@a@ bonaic adéh- t he | ke);
those of arg H@%Bﬁstmq%ﬂ gn?g]“g%déé %{S@):nggc%he' adill rh%«%dfgi'cq S%&ic%lﬁ%c?ﬂle

Lglutamc I ni ne (1 ncluading L-arginine),
| ysine (i ndiku)ji:hmgc of emaso agdafsachlas glyanin ecith (ideloding Orglueinic, Htghuamie, aadd t he

e L el L ey

(+)=10- Qﬁhﬁﬁéh@ﬂﬁblﬁlf)ﬁﬂﬁ)cgly@ﬁd ghdahsliikes;/and, JRAIFRIAEH SHbd Of hltfoalia6i8), (such

ethanesul fonic acid propanesul foni ¢ acid (|nclud|n n- propanesulfonlc
acid), 18 baf éﬁ@&h@p%ﬂ#@w@ camphertdpresapidsdchiding 1§ - (+ir 10-conpheratenie oni ¢

acid, nmeth ]; sul fonid
aci d, napht g%&%@i@l ﬁ%&g%@ﬁ%%%ﬁ @H%%ﬁgk -ﬁagﬁ%ﬁgﬁgﬁgﬁi onic acid and
15::napht hal( mcﬂaétug f:qm;caneauifdl)m atid)) 2 dniasashfouid :ﬁ:ica(aipdutalhﬂ,suﬂrfmﬁwdn'einz enesul fonic
aci ds, 2- dr oxyet hanesul foni c..aci d,, 3- hydr o etha ul f.o Cld and the
"Tke) par EHR Oy AP BpmatrsSatie S, Brditac TG 20 Pt uSRrep RS i o

Cl_4) al kangsUspmBilenesulfonic acids (including 1,5-naphthalenesulfonic acid and

15 naphthalenesulfonic acid), benzenesulfonic acid, hydroxybenzenesulfonic acids, 2-

‘ hydroicyethanesulfonic acid, B-hydroxyethaﬁesulfonic acid and the like).
Parﬁculariy preferred salts include those of Cy.¢ (for example C,.4) alkanesulfonic
acids, such as ethanesulfonic acid (esylate) and prdpanesulfonic acid (for example n-
propanesulfonic acid) and optionally substituted (for example with one or more C, 2 alkyl
C ,_ 26 groups) arylsulfonic acids, such as benzenesulfonic acid (besylate) and
4 naphthalenedisulfonic acid. '
Suitable stoichiometric ratios of acid to free base are in the range 0.25: 1.5'to 3.0:1,
such as 0.45:1.25 to 1.25:1, including 0.50:1 to 1:1. . .
According to a further aspect of the invention there is provided formulation
- 25 con;prisiﬁg a comi:aound of formqia (I) in substantiaily crystalline form. - .
Although we haVe found that it is possible to prodﬁce-compounds of the invention
in forms which are greater than 80% crystalline, by “substantially crystalline” we include
" greater than 20%, preferably greater than 30%, and more preferably greater than 40% (e B .
- greater than any of 50, 60, 70, 80 or 90%) crystalhne



acids, such as et hanesul fonic acid (esylate) and: propanesulfonl c.acid (for
~exanpl e n- propanesul foni ¢ aci.d) and optional l'y: substituted (for exanpl e
with one or nore Cl-2 alkyl 20 groups) arylsulfonic acids? $SNGN P
benzenesulywepi/fiasi d (besyl ate) and napht hal enedi suli f ORi~g, E@/og 7SUI table
stoi chiometric ratios of acid to free base are in the raﬁgg 1.5to .
3.0:1, such as 0.45:1.25.to 1.25:1, including 0.50: 1to 1:1. Accordlng to
a further aspect of the invention tr16ere is provided fornulation 25
conprising a conmpound of forrmula (1)"in substantially crystalline form

~ Al'though we have found that it is possible to produce conpounds of the
invention in.forms which are greater than 80%crystalline, by .
“"substantial | y #eopeding to aefarthps ﬁSPRl‘}t Qﬂéhe @Wmerthftrhamam%wpif:éfaer ably

greater th f e han .,greater than
any of 50, 9‘%‘6"3"%%‘)?% "H%g’@?i@b“%crl;‘} ‘%ft%ﬁg hﬁa?agﬁg%gﬂ%%%? 101423

PCT/ SE03/ 068 Intlud6 SBKC@dfedVd’e' SV@nazf)%rdrﬁeﬂh@spect of the invention there is

also provided a conpo% t he .invention in artlaII crystall|neform

By "partially cFipstegreei é‘”fcrii%amrﬁﬁ’lr%ﬁi’é’e@%eﬁ?m l?%%ﬂ“%@ﬁan beigg X-ray

crystal kin I ?Xﬁkﬁ) _ Yart hE

skill ed%pe %%%P%S?ﬁ%og(_ray )gétgg{% chi’Lé ?jrcg%:éf ?%%Q%@%@ Eﬂdmﬁer technl ques,
such as soBpedﬁfﬁcmdﬁmpnﬂfcalﬁ;ngﬁalmmemsﬁﬁﬂ)raoéumpgqalouimtetrg,nmytaﬂmlbescannl ng
cal ori mat_rg &DSC) and rnicrocalorinmetry, may also be wused. Preferred
conpounds ¥t or nul a (1) that may be prepared in crystalline forminclude

salts of Cl_6 (HreferreX adtipcendPofFommbicll) e n(ad bé prephk@negptdlanriremaci ds; such
as (J 10 ethanesul fonic acid, propanesul fonic acid (for exanple

n- pr opanesBFAs tlta of Hys Gardxepele SfﬁraISPSP 2§ (g 4&%@%@%&9%@% F¥B3f c aci ds, s@
as be”%@”e&Hirﬁfeﬁf‘foﬁ;c%lﬁldP%gc estIfRfM E‘x?'(ﬁ?@%r?dfé 5 B’lq)hgrf %@c gcﬁgl)-]z%d-rhe term

"I mmedi at e ease eut1 cal . formnul at’i on ormulation in
whi ch t he olatoeallyfsubﬂlwaéaybﬁlfmiuugndsrz{unh ahinfapesulfositiagid asdhd/ or t he
absorption_ o 15 .neither appreciably, nor intentionally, retarded
by ‘gal eni ¢ %&W&ﬁﬁ%ﬁ#@% i the present S

The term “immediate release” pharmacentical formulation includes any formulation

.

in which the rate of release of drug from the formulation and/or the absorption of drug, is -
15  neither appreciably, nor intentionally, retarded by galenic manipulations. In the present
case, immediate release may be provided for by way of an appropriate pharmaceutically
acéeptable diluent or carrier, which diluent or carrier does not prolong, to an appreciable
extent, the rate of drug release and/pr absorption. Thus, the term excludes formulations
which are adapted to provide for “modified”, “controlled”, “sustained”, “prolong;ed”,
20 - “extended” or “delayed” release of drug - : ' ‘ =
In this context, the term “release” includes the prov1smn {or presentation) of drug L
from the formulanon to the gastrointestinal tract, to body tissues and/or into systemic
circulation. For gastrointestinal tract release, the release is under pH conditions such as pH
- = 110 3, especially at, or about, pH =1. In one aspect of the invention a formulation as
25 described hérein witha compcniud of forﬁiula (D), or an acid addition salt thereof, in
: crystalline form fele'ases'dmg under a raﬁge of pH conditions. In another aspect of the
invention a formulation as desc’r_ibed herein with a compound of formula (T}, or an acid
additidn salt thereof, releases drug under pH cbnditio_ns such aspH =1 to 3, especially at,
or about, pH: 1. Thus, fo_rmulatibns of the.invt.:ntion m_ay'release at least 70% (preferably

30 }3(30‘?:3)@1c active ingredicﬁt within 4 hours, such as within 3 hours, preferably 2 hours, more



case, ‘imedi ate release may be provided for by way of an appropriate:

- pharmaceutically acceptable diluent or carrier, which dil ug tngy msrl er
does not prolong, to an appreciable extent, the rate of dr Nm ease

and/ or absoVP®¥OM423Thus, the term excludes fornul ati ons P’@’I‘/ﬁ'ﬂs@%ﬁ adapted

to provide for "nodified", "controlled", "sustained", "prolonge
"extended" or "del ayed" reI ease of drug. In this cont ext, the termrel ease”
i ncl udes the provision (or presentatison) of drug = -> from the formnul ation

to the gastrointestinal tract, to body tissues and/or into systemc
circulation. For gastrointestinal tract release, the release is under pH
conditions such as pH =1 to especially at, or about, pH 1. In one
aspect of tﬂﬁ“efeﬁah\}’éfﬁgm‘bﬁséo?@raﬁﬂleéﬁq%ﬁy ihipgn ferir dyich @g WiAIMSO it of -
conpound of4 on salt thereof, in crystalline
formrel ease&ﬂg%%gﬁ’rﬁ%eeghcg@i%g%g&?P%glﬁg%lndl tions. In anot her aspect of the
i nvention a for bt &rnolaties of éednvehiéeh thayrbe iformndateld imaccompmsvdthafvafiey ofil a (1),

0% o 21w et o Bl oSSR, ALt S R | OhS 5T
i nventi Gn NR¥nd-Llf ©asdeForh E25ikn Q988 wﬁ&fmwgs%%eﬁ%@remauaﬁ&dméﬁms ﬁgr edl ent

within 4 hours, such as within 3 hours, preferably 2 hours, nore
2006 WO osm@@wﬁ@mmglgworamdpmfm@l y within 1.5 hours, and

especi al |y wit thm?tQat{bﬂygft{'@H} b@'(ﬂora&‘}f feiSh ?é?:{c}]an&d\mﬂp' strati on,

whet her this be oral or paren a Fons o &= hvVent i on maybe
f or mul at ed stafid=ad taohxd@meo be, tshltma/far peediryl aﬂfmnﬂmﬁwm fbmdaﬂnpmumﬂ:,e férat ofaxanpl e

agdescrl bed by M E. } " Phar rraceutl CS: i ence of Dosage
m Desi g™ 19‘88‘7163(5@%’ eé’rﬁnllFmLe?@Feﬁalﬁﬁsﬁﬁﬁ)s eP’h%”r é-?l“é‘%/ E°tPHRI osures in
whi ch Oﬁ@CUH&HﬁnﬁﬁgeacH% ﬁ@%d&eﬂ?oflﬁ@éﬁhﬁﬂa%ﬁ 152k SleORBBnoa ok @l%ﬂl&ic}é“eré?ﬁ) the

i nvention may be,” or may be adapted in accordance with standa t echni ques
to be, sui WQYBQ)PFSWEN)W@PCCH@@C%W%#@&MIWkﬂwnleﬁme in the formof an

i predi ate rel ea g@ﬁgh ), i quid
dosage form: 10§'gﬁoabl%%ﬂ§%¢t\y&m e |ng &4 ?'g%@ﬁﬁeﬁh%ﬁ%% )g‘r}r(r)rus?%tlegoﬁi]types are

wel | knommdrmulatimsﬁ I:Hellﬁténmf $aviexandpdeitho®@yin ihe fqpfregfamettdiate relegse tabience W th
: g? Prgldqu ]? ?F‘E&gémqohgpf{sﬂ:&g]g{%p%gia@egl %aslc(::I clza[lcliltxengl %ﬁ /sgl'?arté klgélgdxég dl%)z(t:SI;C may al so be

15  calcium phosphate dihydrate and dibasic calcium phosphate anhydrate), tribasic calcium

phosphate, lactose, microcrystalline cellulose, silicified nncrocrystalhne cellulose,
mannitol, sorbitol, starch (such as maize, potato or rice), glucose, calcim lactate, calcium
carbonate and the like. Preferred diluents/carriers include dibasic calcium phosphate and -
_ microcrystalline cellulose, which may be used alone or in combination with another
' (, 20  diluent/carrier such as mannitol.
~ A formulation of the invention in the form of an immediate feiease tablet may
comprise one or more excipients to improire the physical and/or chemical properties of the
final composition, and/or to facilitate the process of maﬁufacnirc. Such excipients are
conventional in the formulation of immediate release formulations for Perora] drug
25 delivery, and mclude one or more of the followm g: one or more lubricants (such as.
magnesmm stearate stearic acid, calcium stearate, steary! alcohol or, prefcrably, sodmm
stearyl fumarate); a ghdant (such astalc ora collmdal sﬂma) one or more binders (such as
o polyvmylpyrrohdone rmcrocrystalhne cellulose; a polyethylene glycol (PEG) a
_ polyethylene oxide, a hydroxypropylmcthylcellulose (HPMC) of a low molecular weight,a
30 | '_ methylccllulose (MC) of 2 Tow molecular wei ght a hydroxypmpylcellu}ose (HPC) of alow



- formul ati ons ,_of-vt;he ‘invention, for exarrpl e those in the form of i medi ate >
“release tablets, include m)nobaS| c cal.ci um phosphat e, - di b Iﬁ ﬁaé@g .

- phosphat e (incl-udi ng di basi c 15"cal ci.um phosphat e di hydrat al Q sic

-:calci um phospbagie2sanhydrate), tri basi ¢ cal ci um phospha ]b%f"h

m crocrystalline cellulose, silicified mcrocrystalline ceI 0S

~mannitol, sorbitol, starch (such as naize, potato or rice), gl ucose

cal ci um | act at e, cal cium carbonate and the- | i ke. Preferred :

dil uents/carriers include dibasic c&l cium phosphate and mcrocrystalline

cel lul ose, which may be used al one or in combination with another 20

diluent/carrier such as mannitol A fornulation of the invention in the form

of an i mredlpb‘@‘dalrwiéas%hxdmyeﬁlﬂmil}dlosc:CHEE] de Immomulmw@gfwmtmlefms{u to '

- inprove the and/ or chem ca of . t.he )osi tion,
~and/or to ?55{5?‘%/ 8ttae RS pqrgggﬁgmg?r ﬂ@ﬁ‘ﬂ#@ifﬂﬁg’ %{Fc]ﬁwé%‘? aéﬁ’ts? re
conventio n@:kefelfedtﬁimeimrﬂyém rdidérEee d FEMVC beA %ﬂ&ﬁol&dﬁ![éﬂﬂe?%ht)o&& dror
peroral drug 25 delivery, i nclude one or nore of the I'T owi ng: one or

nore | ubri Bgw®pH Q@Heﬂlnsggewg%ﬁ gherseieipcid or exempleicitrigegid) or gmplkplim -
;It ?ggﬁt ?( s%%tﬁﬁ{aylj %@EQQ&nﬂgoﬁthﬁc@%ﬁ{aﬂs diegg%q onemg%r?%%érﬁeorbn%r sﬁ%‘s ugh as.
pol yvi nyl psetebifordameple sbdinmoeajchinabi pcmssmmb kulﬂ:hmemeablplﬂbbaﬁ, pydpimete@k y col

ol otu ar ST oo PP SRR GRULF (IR Dok £ Rleirof SOEMAF b ght - L"W
PCTI SE05) 8%”%“”%“&'%?%&#59%2‘?5%?“% %%?%*?"hye’?ﬁ??‘% S Y

mol ecul ar WRiFYPeaieorgica} erten elainate); apslovednt @ flapprag s tericity-wegifisng egesiodi u )
car box t ow nol ecul ar wei ght; (preferred binders are
pol yvi %@Fpi;érgﬁtéﬁ?%% s‘fpf&gﬁgﬁi}% of a | ow nol ecular weight); one or mnore pH
control | i ng agdnhtwil fesappieciated that smgaofitie shovaméftonedskaipizhe vdiidh gy Ci d) or an

alkali 5 netal (f xanpl e sodi u alt ther oxi de, of magnesium an

Sl Kal i or Bibiea el R alp e R (R g Featon o s oe: asel uny
sul phat e, ﬂ@%&g&m&g@w@rﬂmb%@e@mmﬁggbat e); one or nore disintegrant
(for exanple sodiumstarch glycollate, a crosslinked polyvinylpyrrolidone,

a crossl i nked - BT ASDRR RY e invphticael Liquidofemmulatiostoh e nvenirans adapiadi ze,
pot ato, or t’éggsﬁuaﬂfe a%&ﬁ%?xh&)mn a colourant, a flavouring, a
toni'ci fy-nmodi'fyrng a

Suitable hqmd fonnulatlons that are to be administered orally include those in which

~ acompound of formula (1) especially Compound A, Compound B or Compound C, ora’
* pharmaceutically acceptable salt thereof is presented together with an aqueous carrier, such as
water. Tt will be noted however, that certain specific formulations are not claimed (see

20 part:cular aspects and the'claims). _ S S

w_......d'(

A formulation of the present mventmn comprising an aqueous carrier may further L
compnse one or more excipients, such as an antimicrobial preservatwe a tonicity modifier '
(for example sodmm chlonde mannitol or glucose); a pH adjusting agent (for example a
commeon morgamc acid or base, including hydmchlone acid or sodium hydroxide); a pH
25 controlhng agents (that is, a buffer for example tartaric acid, acetic acid or citric acid); a
| surfactant (for example Sodnm dodecyl sulphate (SDS) or SolutolTM) a solub1l1ser which
~ servesto help solubilise the act:ve ingredient (for example ethanol, a polyethylene glycol or
| hydroxypropyl—ﬂvcyelodextrm or polyvmyl chlonde (PVP)) or an antioxidant.

' Liquid oral formulations may be in the form of suspensmns of active

- 30 . ingredient in assomatmn with an aqueous solvent or, more preferably aqueous



10 a coatl ng agent or a preservatl ve. It will be apprem ated that sorre of
‘thé above mentioned excipients which may be present-in a Ed;ﬂbv di at e
rel ease oral (for exanple tablet) fornulation of the inven have
more than oWe %¥f01dl3e above-stated functions. In a furt herrcasiegbossi t he
invention a liquid fornulation of the invention is adapted. is to be
suitable for oral adm nistration. Suitable |IC|UId formul ations that are to
be administered orally include those ¢n which a conmpound of formla (1)
especi ally Conpound A, Conpound B or Conpound C, or a pharmaceutically
acceptable salt thereof is pr esented together with an aqueous carrier, such

as water t hat,.certain ecifijc mJIatlons are
not cl ai medsog%tboéls %gtﬁ%tfsgll ﬁ?ﬂse?? Vﬁég?lgmg'ﬂdm‘liﬁt‘“gc'f’%{ r?é)as‘)lxelft{) | ation of
_ t he pr esent thigveataki, ﬂﬁt&ﬁﬂﬁﬁh@u@galﬁibnamﬁoﬁﬁﬁlﬁh@fs iMRMichureher ~— 1

.corrprl sSe one or _nore _excipients, such as an antimcrobial preservative; a

tonicity mofi% p&actlv?fwed@néﬁm @l@mayﬁbqynﬁd} fngleatmespherio RIpSSEE, aguducose) a pH

adj usting | , including
hydrochl or ?tggam d 188:‘3 sogl umgrﬁ I‘OXI 190&% gq %E{u&t? |Jri:g agents (that
is, a buff esojutfonmnderangi @ndlaomsa‘ﬁ‘mc&l(dlsgersm egents facyusbensions &r¢ i ¢ acid); a

surfact ant (f.or exa hat e lutol TM; a

sol ubi | i ser "EHTOPQS?%@ “ﬁaﬁﬁ%g‘ﬁﬁﬁ%ﬁﬁ@@%ﬁ@ )agﬁ’ 5?43& edient (for
~exanpl e- et t‘@ﬂh@ﬂaueﬁmﬁoés)@;ytmlpgggmgl ycol or hydroxypropyl-(3-cyclodextrin
pol yvi nyl- chl or| de (PVP)); or an antioxidant. Liquid oral fornulations nmay

- be in the form Jrarqibasamestahepresentinyenien praGdssadiqaidiorhformplaienempasiogn wi t h
aqueous s 1423
7 dE03/ o st o, fth B BBkt A MR bt ke o Brted?

[ ncI udi Tog wait eddidenabagsol. Via tidditidnal ageits sciudeit ext, the term "aqueous

T R L o Rt il o B s e B o o

suspensi on” neansc &d’@&ndvaahﬁj:bdmmda%m% active ingredient is not in5
sol ution under such conditions. épl cal di spersion G;’;Egents for. suspen5| ons

are hydr oxyipr ogydiumehlegide@hich vl oe diswiveddn @f%ng]@ﬁl S eptipagldyj alsopvp and
SDS. O her alt%&%ﬂ&es may be possi bl e.

15 iii.  hydrochloric acid and/or sodium hydroxide to bring the pH to a suitable value
(preferably in the range 3 - 8 for a compound of formula (I) wherein R? is methoxy or
ethoxy, such as Compound A, B or C); or -

iv. DMA (dimethyl acetamide) and optionally alsc a medium chain tri glyccnde (such as
miglyol); or
' C 20 v. a ﬁ-cyclodéxtrin (such as hydroxypropyl-f-cyclodextrin);
’ vi. - atonicity modlﬂer such as sochum chloride and/or nannitol.

_ Tna ﬁ:trther aspect the present invention provides an oral solution comprlsmg a
compound of formula M,ora pharmaceutlcally acceptable salt thereof, (preferably
Compound A, B or 0) water and at least one additional agents as recited in (i) to (vi) above.

25 - | ' In ar_iothér aspeét. the invention pfovidés an aqucous'fonnﬁlation of a compound of
formula (1) (such as Compound A, B or C) comprising 2 solubilising agent such as a
polyethylene glycol B- cyclodextnn (such as hydroxypropyl B-cyclodexmn) sorbitol or

ethanol




. salt thereof, water and at |least 10 one additional age

RN n: anot her aspect the present .inventi on provides a liquid oral fornulation.

conprising C a conpound of f or.mul a (I) -or ~a phar maceu'ﬁz gm%@g@ept ablfa
i tiona

.-agents |nchg(dg101413 pol yét hyl ene gI'ycoI (PEG and opti o:BgJF %usgy ?ss et hanol
“and/or tartaric acid and/or citric acid and/or hydroch P ¢ (I R

N sodi um chl oride (which will be dissolved in the fornulation), and

optionall'y also ethanol; or 15 iii.,hydrochloric acid and/or. sodium .
hydroxi de to bring the pH to a suitéBIe value (preferably in the range 3 -
8 for a conpound of for mula (1) wherein R2 is nethoxy or ethoxy, such as

+ Conpound A, B.or O; iv. DVA (dinethyl acetam de) and optionally also a
 medi um chai n trmglf‘y‘é@f asa@t@gn@ppna@vewpgpwdys angyral sgfusjon fgrgulatippel odextrin

(such as hugl oKDt aRtbshamNeh BRI Lkiol, this iuli@iintlal Bl Rl SuCh @S

sodi um chl ori manni urt her “aspec e-present 1nvention
~ provides amedimabhamtngﬂycermemnfpaslrﬁnglygl)a- corrpound of formula (1) or a

pharmaceuti call.y ac abl e salt thereof, (pr era ound A, B orv O
wat er and at ééét“ﬂgﬁ’g&‘%{&ﬁﬂei"lt Pseﬁtd%‘f‘?fl%"“aﬁo‘ﬂ %@ngli" P;‘g) MW ) above.
251 n anothgt nﬁﬁBﬁE&m}%&)ﬁd bml%nﬁa @ﬁanﬂmd?ﬁts AP AGRQS Al@ErAdtibon of a

conmpound of . “formul a (such as Conmpound A, B or C) conprising a
sol ubi | i smgmagehﬂmm@hereis(sachmb@hyl ene gl ycol, Qcycl odextrl n (such as

hydr oxypr opyl - sor.bi et hano 06
03/-101423 PCT/ Eﬁg%oﬁ?fggﬁﬁag%gbpﬁoms ngp) 35?’6’ ta{llm? %&gpeﬁldé%eﬁ%k o?nvent ion
provi des afomyoahd 80praferably af () (fiot atamplb CLos1h bsCNY alkaeempmivutiddaltf or mul a (1)
and et hanol. This fo | ation can further conprise a 'rredl um chai n
triglycer i feh pssRavesitionic geig.qropangsylionic agig (fog Wpﬂemagp@ertu MR 88 ent

i nvent{pn ﬁrdﬂﬁbn%DM%uRﬁe%'arﬁé& fohib @Bd £AF, Ththak b@BenedufRATPUciSHNg @ conpound -of
formula (1) and fformul ati on can further conprise a nediumchain

tri gl ycer indphthslersdisaionis aid/slt).

A particular liquid 1mmed1at_e release oral pharmaceutical _for__tpulgttion as claimed in
claim 1 is provided wherein the active ingredient is: -
Ph(3-CI)(5-OCHE)~-(R)YCH(OH)C(O)-(S)Aze-Pab(OMe),

15 Ph(3-CD)(5-OCHE,)-(R)YCH(OH)C(O}-(S)Aze-Pab(2,6-diF){OMe),
Ph(3-CI){(5-OCH;CH,F)~(R)YCH(OH)C(0)-(S) Aze-Pab(OMe), |
or a pharmaceutically acceptable salt thereof.

* A further particular liguid immediate felease oral pharmaceutical formulation as
N “claimed in claim 1 is provided wherein the active ingredient is:

20 Ph(3¥C1)(5-OCHF2)-(R)CH(OH)C(O)-(S)Az‘e-Pab.(OMc) or & C,.¢ alkanesulfonic acid or an

optionally substituted arylsulfonic acid salt thereof. 5 _ m
| A yet further particular liquid immediate release oral phafrnaceuticaj formulation as
-+ claimed in claim lis pl'OVIded wherein the active ingredient is: '

Ph(3 -CI)(5-OCHE,)- (R)CH(OH)C(O) ($)Aze -Pab(2, ﬁ-dJF)(OMe) or an 0pt10na11y

25 - subst1tuted arylsulfomc acid salt thereof (such as the naphthalene-1,5- dxsulphomc acid

S sy, R T ) S

E It will be no’éed however, that cér_tain épe_ciﬁc formuiatipns are npt claimed (see

=parhcular aspects and the clmms) o |

In a further aspect of the mventxon a formulaﬂon of the invention is adapted to be

30 's_uitable for parenteral administration. The term * parenter__al’_’ includes any mode of



In anot her aspect the: corrpound of fornula (1) is crystal line: (espeC| aIIy a
satt of Conpound A, preferably a Cl_6- (for exampl e C2.6, such as €2 4)
alkanesulfonlc acid salt, such as.ethanesul fonic- acid, r opa ulfonic
acid (for- ew@lmh@ﬂg- propanesufonl c-acid) or 10 an optloﬂﬂ? SE% gltut ed
arylsulfonic acid salt, such as benzenesul fonic acid or
napht hal enedi sul fonic acid salt). ‘A particular liquidi mredi ate rel ease
oral pharmaceutical fornmulation as clained in claim1 is provided wherein
the active ingredient is: Ph(3- CI)(E]z OCHF2) - (R CH(OH) C( O - ( S) Aze- Pab( Owe) ,
15 Ph(3-C ) (5-0CHF2) - (R CH(OH) C(O) - (S) Aze- Pab( 2, 6-di F) (Ow),

Ph(3-d ) (5- OCH2CH2F) - (R) CH(OH) C(O) - ( S) Aze- Pab(OWe), or a pharmaceutically
accept abl e zalivistrdtiondiok dow nbtedniypeise parotl aintisistrdtion to the igasmeditatiealtatease or al

pharmaceuticl.forruatlon as ,clained in clai I s V|ded wherein the
et ve | ngr Bl St TR b e b i i R SRS ST ARG Ok or
a Cl.6 al kqaﬁéiaszl@nm&alﬁfébﬂlythrﬁd&tan@&klyoﬁﬁ-hxhﬂsc:ﬁ}d% t1ht§~diip%ﬁ'1aé51¥s'ly£“' fonic acid
salt thereof. A yet further particular liquid i nredi ate rel edse oral

phar maceut i intwpetitoneallyatertally, sublingnailynispicilly, by mhatation, or bjr awiothsd pakigerel n t he
active i ngrr% ent is:
Ph(3-d )(5- EIPZ) (R) CH(OH) C(O) - (S) Aze- Pab(26d|F)(O\/E) or an optionally

25 substituted @myaMohmﬂatmnacf tte matdtioh ar €ofo HesdGhidded fesntaftikdatdne-
1, 5-di sul phoni ¢ |t will be noted however, thattctgertai n

speci fic f ¥ I‘Ih‘fa’]i“@héc%?@“%?f feva%@ooreaé@ma&maﬂaaaﬂ&ﬁaawé FefdY t he

claims). | nydeditt bhSher 93R%4 & &Bustdaﬁici' @Mc‘ﬁ% WaRr.a fornulation of the
i pventjon i's adapted to be %0 suitable for parenteral admnistration. The

t &r m " par ent er alX foimidatisd o tha pyesent iy ewsion paNPSBINEGI 4@ 0as OHET n@g Goter 11

dmnis ion.that d . .
gast r of Bt cSPRRLe o aEoe R e hins B RRF Qb o b o dRalsfedipE

| nt ravenousfoy exdniflle sedivneetleideymatiliRNsOiddEs)] ¥/pH adjfdtingRagd oy sxample 2 |
i ntrabuccal |y, intracutaneously, intramuscularly, intralipomateously
i it T aper i t GABEIROIEEBIS 21 of basey mrludipg Ay drpchlgrigpeidear SgdiumyhydioRide)s o iPBIn r by

any ot her Qaﬁt?dﬂﬁfgr a%lants (that is, a buffer; for example tartaric acid, acetic acid or citric acid); a
surfactant (for example sodivm dodecyl sulphate (SDS) or Solutolm); a solubiliser which

(D
—

15  serves to help solubilise the active ingredient (for example ethanol, a pelyethylene glycol or
hydroxypfopyl-fi-cyclodextrin or'polyvinyl chloride (PVP)); or an antioxidant.
Parenteral formulations may be in the form of suspensions of active ingredient in
association with an aQueous solvent or, more preferably aqueous solutions (that is, solutions
of active compound including water as a solvent). In this context, the term “aqueous
(4 20 solution” includes formulations in ' which at least 99% of active ingredient is in solution at
ll above 5°C and atrmospheric pressure, and the term “suspension” means that, more than 1% of. -
active ingredient is not in solution under such cbnditions Typical dispefsiori agents for .
suspensmns are hydroxypropyl methylcellulose AQT, PVP and SDS, but other alternatives
, are possible. ' R .
25 | - The number of excxplents employed in the peroral and parenteral formulatlons of the - .
invention depends upon many factors, such as the nature and- amount of active mgredmnt :
prcsent and the amount of dﬂuent/carner (aqueous solvent or otherw1se) that i is mcluded
_ In another aspect the present invention provides a parcnteral formulatlon comprisinga
R compound of formula (I) ora pharmaceutlcally acceptable salt thereof water and at Ieast one

'_.',3'0 ) add1t10na] agcnts The adchtlona] agents 1nc1udc




- conmpound of f or%hi@it}(lﬁgdigg{s»

5 route. Suitable formilations of the invention that are to-be adninistered
parenteral 'y include  those-in which a conpound of fornul § ¢IN0\Pr2086
pharmaceutically acceptable salt thereof is  presented together with an

‘aqueous caM@EM4Ych as water. A fornulation of the presemteobmgent i on
‘conprising an aqueous carrier may further '10 conprise one or. nore

exci pients, such as an antimcrobial preservative; a tonicity nodifier
(for exanple sodiumchloride, mannitp} or glucose); a pH adjusting agent
(for exanple a comon inorganic acid or base, including hydrochloric acid
or sodium hydroxide); a pH controlling agents (that is, a buffer; for
exanpl e tartaric .aci et cid o cjtric acid);,a surfactant (for
exanpl e soditim B?}&fgfg’gﬁnegﬁfiﬂﬁglﬁ@) %‘%ﬁé‘“&h@?ﬂ%ﬁa&}fﬂ)%‘_d@f CERTAAY -a,g@ﬁr whi ch 15
serves to ‘hel p spirebBlokit 88didpe active ingredient (for exanple ethanol, a
pol yet'hyl ene gl ycol or  hydroxypropyl-p-cyclodextrin or polyvinyl chloride
(PVP)): or ah aPrdiwshdeaive (wiigh wht e dagsolvest imthedommationk gndyeptiprally Blso f or m of
suspensi ons of th:%rjo}‘%ri ngredient in association with an aqueous sol vent
or, nore preferably’aqueous solutions (that ‘is, solutions of active
conmpound i nii. udhyigechiatie acid andiorsodiva hdroxitigtotbiihg the HIte X byitabl@aluer m " aqueous.

20 sol ution” inCl%de@ f or mul atiog({si in which_ at Ieﬁ)set 99% of active
ingredient is i PrETRYY 1idhe nee 3B &5 é camporRa © ﬁ%%lb_ F’P?felﬁlReésg’tXii@g‘?“and t he
term " suspensi ofich EEGSIpduh@b, FeF B dr!a%@alra}a b Rfhe rafke 3688 foRGEGHHRRAG of S NOL i N

sol ution under such conditions. Typi ca I spersion agents for suspensions
are hydr oxypr opfprmute {thyherein R iogethoxaor ethexyrsugh es Smapoupd A, Brh€l; oal t er nat i ves

are possiblg, 25, The. n Of - b pLent | oved i:n. the peroral and ~
par ent er al slbr Mébf Hrllelstlﬁmgg &ttar?&d‘s?ﬁé/@?top%ﬁ aggggh g mu%‘%'ﬁl tﬂé%c%n@%é?cgrag, su({fg )
as the pature amiglwipetnt of active ingredient present, and the anount of”

diluent/carrier (aqueous solvent or otherwi se)} that is included. In another
aspect the prestPeySiodsarn(@ah pyydrorsgory-SLrdpdegi®): f or nul ati on conprising a

I _ BCAML ept abl e salt thereof,
wat er and at | east one 391 I ?la%lglgl ﬁggg{@?&%ﬁfggdi tional agents-’

i ncl ude: 29NOVZRGEwHWEr §péct Gb4RSeRETEBENPBOBS 2 infe2table sgiotignebimptisngea gl ycol
(PEG) and opt1onabi Mnflie®, 5 30hachlh act QbR P a3SH S0E4EY

15 Compound D, E or F} water and at Jeast one additional agents as recited in (@) to (vi) above.

In another aspeét the invention provides an aqueous formulation of a compound of
formula (T) (such as Compound D, E or F) comprising a solubilising agent such as a
polyethylene glycol, B-cyclodextrin (such as hydroxypropyl-B-cyclodextrin), sorbit_oi-or
ethar;ol. ' ' _ ' _ |
20 - In a further aspect the present invention provides a parenteral formulation compﬁsing o m
2 compound of formula (I} and ethanol. This formulation can fusther comprise a medium J
chain triglyceride (such 2s miglyol).
In a still further aspect the pfesent invention provides a parenteral formulation
- comprising a compotind of formula (I) and DMA. This formulation can further cormprise a
25 medium chain triglyceride (such as miglyol). o o '
In anotber aspect the compound of formula o is crystalline (especial]y a salt of
Compound A; preferably a Cy.s (for example Cy.6, such as Ca.4) alkanesulfonic acid salt,
' such as ethanesulfonic .acid,"propaneSulfdnic acid (for cx_ample n-propanesufonic acid) or

- an optionally substituted arylsulfonic acid salt, such as benienesulfonic acid salt).



hydrochloric acid; or ‘i i. sodiumchloride (which will be dissolved in the
fornulation), and optionally.also ethanol; or:5 iii. hydrochloric acid
and/ or sodi um hydroxide to bring the pHto a suitable value g fgehsigbly in
t-he range 3w8 od/ai4ms conpound of forrmula (1) wherein R2 isPL%/S%Q&E?? such
as Conpound D, E or F; or preferably in the range 3.5-8 for a conmpound of
formula (1) wherein R2 is nethoxy or ethoxy, such as Conmpound A, B or O);
or iv. DVA (dinethyl acetamide) and optionally also a nedium chain

triglyceride (such as 10 miglyol); v. a P-cyclodextrin (such as
hydr oxypr opyl - (3-cycl odextrin); vi. a tonicity nodifier such as sodium
chloride and/or mannitol. In a further aspect the present invention

provi des an i nj eiotyetzhetheckpect thaformpiatiorsofit mesentdumgotionds of a folid dvshge o), or a
h tical lly t abl It t f f 15 Co d D E
D) et or  anthat FORITPiSRG SRy LAY Dt ] (e FSRROR0 (B )

above. In @]@E?@éjﬂmﬁﬁbuﬁ@g’ Céﬁ(@jﬁagrbr%ﬁl%ﬂﬁ@%an aqueous formul ation. of
a conpound of ormula (1) (such as Conpound D, or F) conprising a

sol ubi | i si ng agenvetsnRicraspegt thpprpspat Wysneprpigyigessl Dareptess) orwiien i n (such as
hydr oxypr opyl =) gdexty it Lt gl . eth . er
aspect E}{]e %lrpeeglgnr?tp yﬁ%vent%%%@ﬁ}ag%gg@g&@ ccf)lg]?%sh eap"gﬁl% %nrderSIf%rPllu%@ cl{g)]%rpri si ng
a conpound ke foonmul a (1) and ethanol. This fornulation can further

conprise a mediym _chain triglyceride (such, as mglyal). ln a sti]] further

aspect the pres f‘ﬂ#‘%‘eﬁ‘?ﬁ%ﬁgﬁ%ﬁﬁﬁH‘é%“t&nﬁjéﬁ”@ﬁi*éi’aé%t%@rf%% BACTRISIBr i si ng

a_conpound onfiiforkla @165 Bce HhnSyiERRIRMiakjaofan further conprise a
yo

ZE;{)redi um chain _tri qli}éceri e (such as m - Inanother aspect the
cbopound of f or At sl feythgr gspeptyike prpsentiavenBepreYides asokd Banyladgin coppipeind A;

preferafly a Cl- ) - -4 L& acid
o S S e e el s L g
n- pr opanes uthulose aat sodjunostarciaglyafitteeonal |y substituted aryl sul fonic acid
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may be prepared by addition of diluent/carrier to the appropriate pre-prepared salt.

Compositions including active ingredient may also be provided in solid form
15 suitable for use in the preparation of a formulation of the invention (for example a solution,.
such as an aqueous solution, for example for parenteral adminstration) ex tempore. Such’
compositions may be in the form of a solid comprising active ingredient, optionally in the
presence of one or more further excipients as hereinbefore defined and, optionally, up to
10% (w/w) of diluent and/or carrier as hereinbefore defined, which compositions are .
. Q 20 hereinafter referred to as “the solid compositions of the invention™. ‘
a .Solid compositions of the invention may be made by removal of dilueﬁﬂcarrier (for
example solvent) from a formulation of the invention, or a concentrated formulation of the
- inVentif)n, which may for example be in the fonh ofa solution, such as an aqueous -
solution. ' | e
25 - In another aspect the p_rescﬁt invention provides an o_rally administerable, ..
immediate release 'fofﬁiulation coﬂiprisin‘g a compound of formula (I), or a salt thereof, a
~ carrier (such a8 microcrystalline cellulosg), diéintegraht (such as sodium starch .
b_ ._ glyCSlléte), a bindéf (sucﬁ'as pdiy{rinyl pyrro'lidonc)' and a lubricant ‘(su.ch as sodium Sf@afyl"
' fumerate). Such a fdrmul_atibn may also _c;omprise an additional -c_;érrier (or ﬁﬂer) su'ch"a$ s

© 30 mannitol.




‘optionally T

13 I'n yet ‘anot her aspect the for mul ati.on of- the present invention is ina .

sol'i d dosage form wherein R is hydroxy et hoxy or- et hoXx¢ {G@Ve@%ﬁably -

- met hoxy) (the conpound of fOHTU| a (1) is especially Conmpound A, Conpound: B
~or Compoun¥ OGP 101E} yet another aspect the present inventBCarSEpy@siTdes a
.parenteral fornulation 5 (especially a water-based, injectable solution)

conprising a conpound of formula (1) in free base form In a further

~ aspect the present invention providesda parenteral fornulation conprising

a conmpound of forrmula (1) in free base formwherein R2 is hydrogen. In a
still further aspect the present invention provides a solid formnul ation
conprising 10 I PVP) ;
or Gorpr i 81 ng m EsEokE bt IeIBEn it AR  e E e

For mul at i ore pobatt by brivgimg acume'ingwdienastopxwoemhm alth ﬂmrenuctaettdromg conpri sing

D~ pr epay R ERAR s AT e REIBRG Ko AN lsaRenen Bk be

provi ded i Ryesey drﬁgfaﬁﬁlﬁhéﬁ dfrbb E@%@ssfdﬂfcoﬁﬁ&ubﬁ' &rﬁﬁg,%ﬁﬁgrxﬁ&t@tﬂ%ﬂﬁg
formul ation of the invention (for exanple a solution, “such as an aqueous

sol uti orf, fand cassingnss @ellop cophinsiions ef thesel monessesafor exa)npée<a5tdembpcia Such
COMPOS {1 OhSeeier Sy bl ehler LAY OB SRUd BaRIBLLSI DA AN b RIESH Nt
her ei nbef ori:ecrglﬁzilhmfd:namehfoomﬂatedlmlthuets up to 10% (vv/w) of di | uent and/ or

carrier as here bef e defined, which c sitions,_are 20 hereipafter
referred to as ‘ﬁ‘éls 5 RO Peep Eth5$ r%%%m} ?fﬁéﬁt“?%?iﬂpOS@BP F‘H‘ag

conposi ti ong mttﬁé‘ lePHEYn PR FORNIAEN Hpﬂ@mWntfo%fIRY%tanﬁaﬁe Aidnipnt s 1 er (
(for exanple sol vent froma fornulation of the invention, or a )
concentlfat enlampmﬁﬂoatttoohemﬁmnqre Whmix/remeswmpwmscmnmyoitdmem&camt @gome in the
formof a ti 0 0 ect the
pr esent |nve |1%%°n%eP ?}%ﬁgg%gﬁﬂlg?%ﬂ halg‘r’ﬁ%gmﬁt é?g rfcél?ﬂaltélhnlﬁed 1 %e ?e ease
forrrulatlomvemmnrl sing a conpound of formula (1), or a salt thereof, a

carrier (such a mcrocr stal lipe ceI | ose dis ra
sodi :Jm s'g alchh lbg)”em"é(e%FWH@fO u@ﬁﬁtyégte%”li}t?% Pi‘iﬂ“g El?"l‘ié m) and a
l'ubri cant ﬁr?ﬁlé:ﬁ‘t%‘ér eeﬁipweveﬁ&erorlcmd%pﬁercea e)essu%&tttrentu@é)%eat-m%gnay al so

conprise an additional carrier (or filler) such as
15 any solvent removal (drying) process that removes solvent (such as water) while

maintaining the integrity of the active ingredient. An example of drying is freeze-drying.
Thus aocording to a further aspect of the invention there is provided a freeze-dried
(lyophilised) solid composmon of the mventton |
‘ In the preparation of solid composxtrons of the invention, the skilled person will
20 appreciate that appropriate addltrorlal excipients may be added ata su1table stage prior o . ~
removal of diluent/carrier. _For example, in the case of aqueous solutions, pH may be L ‘
controlled and/or adjusted as hereinbefore described. Furthermore, an appropriate
- additional excipient may be added with a \riew. to aiding the formation of a solid
composition of the invention during the proCESs of diluent.[carrier removal (for example
25  mannitol, sucrose, glucose, rnannose or trehalose) A N _
' A solid composztron ofa compound of formu]a (I) ora salt thereof, thus mcludes a
composition in whrch the solvent (for example water) content other than a solvent of
crystallization, i is no more than 10%, such as less than 2% unbound solvent such as water.
Formuiatlons of the invention may be sterrlrsed for exarnple by sterile filtration or

30 autoclavation, and/or filled into primary packages, such as vrals, cartridges and pre-filled



30 mannitol. 2 9 NOV 2006 V\D 03/ 101423 PCT/ SE03/ 00857 14 For mul atl ons of
the invention that are in the formof immediate release tablets ma(j/
prepared by bringing active ingredient into association w 718 NOV 16
di | uent / cawo @vougs ng standard techni ques, and using st aodarsegyi prrent
khown to the skilled person, including: wet or dry granulation, direct
conpr essi on/ conpaction, drying, mlling, mxing, tableting 5 and coati ng,
as well. as conbinations of these procgsses, for exanple as described
hereinafter. I n one aspect of the invention, acid addition salts of
conpounds of formula (1) in crystalline formare fornmulated in tablets.
There is th 0 ; nposi tion
sui tabl e m ése"%ugﬁﬁ%ges%? ?iﬁgﬁs%[?&aﬁ%@t) %ﬁr@%gﬁeﬁ%gg? fr%li\c/)entl on (for
exanpl e a scl:lmmsmnn oﬁthehmastmmo an aqueous sol ution) ex tenpore, which

rocess co rls vaI uent./carrier (for exanpl e .solven froma
1I‘O ormul at i onrrpof t @H’t‘? ‘m’(ﬁ*} 16§ Qfléﬂ“ ’F“Gl’ﬁﬁ}r:%f"?sawwgfan Hé

i nvention. <§lﬂteéﬁﬁtfoffﬁ:‘£taﬁé% W%P#)ﬂ%l&&gl%h’alﬁé Bucb@ dofitdon Rk aﬁdﬁ%ﬁm‘bﬂ%ﬁ known
to those skilled in the art or exanpl e evaporation (under reduced
pressur e5 orsobitiear wi se), freeze-drying, or 15 any sol vent :renoval (drying)
process that re HG: I %1 n e
integrity of threﬁqléc Fx‘?‘fe?'!‘?fﬁgﬁ‘%@ @ﬁﬂ}#ﬁ@(@%ﬁéﬂ@ﬁ ryl %ealjlﬁf;é‘c’]@?agée;be dryi ng.
Thus accor dﬁoﬂgﬂhﬁnna)ffther mmmoaﬂqmﬂs uip‘on ttagy faotoes 'sﬁohms tearserd sidprowntdgd a

freeze- drle (t%l{) i sed sol ﬁezltlon the i vent on. In the
pr epar at i or|t BRCUYE Iegedd e ?‘“dtt N3LG-ARE AR 28YG P9 ed person will

appr eci alofstiats @c&e&&aﬁke&&e@%ﬁlm)e{a%%@éﬁm feTRymbEoRdded at a

&table st age PI‘IOI‘ to removal of diluent/Carrier. For exanple, in the
case ofiflq GH@GQ ysplto 0By Wl prefmgblbep tod8h motd mefeeshly/ wrto28fuanded as

h bef ’
rey b auadi HERES BB ST RN Ry BB P A P MBS o
- the i nvent iinsuciiuniond forhmlapioo ctths mfentﬁhnlaﬂserdep@ax tipody factensDstelh as(thonatexanpl e 25

manni t ol , rose, Iucose mannose or trehal ose A 'solid conposition of a
conpound ' oread Bt fheyacye iggrediept that dreampioye. maévei 138 g diagirey and amounts, of

any other constituents (for example diluents/carriers and/or other further excipients) that

15  are present in the fermulation', but, for lubricants and glidants is typically up to 5% (w/w),
and for binders and disintegrants is typically up to 10% (w/w) of the final composition.
The formulations of the invention are administered to mammalian patients
(including humans), and, for compounds of formula (T) wherein R? is not hydrogen, are
_ thereafter metabolised in the body to form compounds of formula (I) wherein R?is
20 hydrogen that are pharmacologlcally active.
C ‘According to a further aspect of the invention there is thus prov1ded a formulatlon
of the invention for use as 2 pharmaceutical,
In particular, the compounds of formula (I) are, or are metabolised following
- administration to form, potent inhibitors of thrombin, for e_x_ample as may be demené_trated
25  in'the tests described in iriter alia intefnatiqna_i pet_ent application No. PCT/SE01/02657, as,
well as international patent applicetions WO 02/14270, WO, 01/87879 and WO 00/42059, -
the relevant disclosures in which documents are hereby mcorperated by reference
By “prodrug of a thrombin 1nh1b1tor” we mcIude compounds that are metabohsed
: fo]iowmg_admlmstranon and fo:m_ a throm_bm mnhibitor, in an e}_cper_lmenta_lly_-detectable

v30 -amount, following administration.




conposition in which the solvent: (for exanple water) content, other than a
solvent of " crystallization, is no nore than 10% such as |ess than 2%
unbound sol vent, such as water. Formulations of the inverz:?qmv'r%[jﬁ)e, .
sterili se%oé%hﬁxarrpl e by sterile filtration or 30 autoclavation, and/or
filled into Py packages, such as vials, cartri dgesPGHREBPESTi | led 2 9
NOV 2006 WD 03/ 101423 PCT/ SE03100557 15 syringes. Such processing steps
may al so take place prior to drying to forma solid conposition of the

i nvention. Before administration, tAé dried solid conmposition may be -
reconstituted and/or diluted in, for instance, water, physiol ogical
saline, glucose solution or any other suitable 5 sol ution The anmount of
di | uent/carri ergy ‘Acave iagelieft’ aid ‘@XaRRIEsHN0EEk aba: thepRassehadl Sleht :
formul ati on of the invention depends .upon many factors, such as the nat ur e
and anount{catering Huombin inhibiigr greprodmgs therael) pesenkl tbsf&amalﬁaort he nature, and

anounts,. of an afef I s) that
are prosent | n ELORACRONhe hERLTn s SSESIB Sy HERTHUSHERRUENED 1"
pr ef er abl ywhigpe hmlba&s&bofmhmmbmriefeqmmul gndiqm cbmhtitﬁﬁ’wvhanadnuqmaguﬂam theeaply ys Up t0 ,
10% (w' w) of. th 0 osLtlon The amount of additional excipients in
such ar® ori3ficaigy %Fﬁl?&)‘ﬁ IOWIRg: | nvent i on al so depends upon factors, such

as the nature ﬁ@@re@t&ﬂ%ﬁmndﬂufr p;o?ﬁymg éf\f&ohmegl@Qidq%erw@mahﬁtquoeaed as
wel | as. the nature, and anoun any ot her constituenfs (for exarrple

di | uent s/ cradiow Hissuesief asimals inclading menelt lsémwmt@hhmerqomﬂabﬂsy meplepd bsent in

E\r/]v? vv; o mjltglt kﬂ eﬁodeﬁgagﬁgd%gééﬁ‘%?egr an s Yﬁemo gﬁ fblmgla&fllh}%?@( ;[/v;) vv)5 0/Oof

t he final esitbofiodistdsenwhicHhay B@mamioaéd m@l&d@fnhérhai briequited astivaled paddeth I st ey ed

to mammual i an tlents clu ns) f or. conpounds ,of fornul a (i)
wher ei # Rfefll%t BtSUR Eﬁ%@ tor? ',tVe[relqgf‘Ei éﬁ%!nﬁ%ﬁ‘ﬂ?rﬁc‘i% body_ to form
Cormounds de{acﬂn%&% anﬁcﬁaommﬂt@baacefﬁ?c 'p?otgﬂ mgyaﬂaeara&m ek conditions

phar macol ogi cal Iy active. Accord to a further aspect of the invention

there i s tinawnpy bevissendnted Witk l’fqm:maguhbm@f andrttomhvembol@mdxse@m ingedeas a
phar maceut | ol g?q%%nﬁg f'l(ﬁllilJIiCP gnﬁbéc{?ees (El?prgg%t?c%ggu? t), mocys 1)11 Bl pahn are.

met abol i s&d“Y
induced thrombocytopenia and defects in fibrinolysis, as well as coagulation syndromes

15 (for example disseminated intravascular coagulation (DIC)) and vascular injury in general
(for sxample due to surgery).

The treatment of conditions where there is an undesirable excess of thrombin
without signs of hypercoagulability, for example in neurodegenerative diseases such as
Alzheimer’s disease. '

20 . .- Particular disease states whlch may be mentioned include the therapeutic and/or ~
prophylacnc treatment of venous thrombosis (for example DVT) and pulmonary embolism, ()
arterial thrombosis {e.g:in myot:ardial'infaICfidn,'uns.tablc angina, thrombosis-based stroke
and peripheral artérial thrombosis), and systemic embolism vsually from the atrium during
aﬁéi_ﬂbrﬂlaﬁon (for example non-valvular atrial fibrillation) or from the left ventricle after -

25 . transmural myocardial iﬁfarction,‘ or cé.uéed by congestive heart failure; prophylaxis of re-

' 'occlusibn’ (that is thrombosiS) aftcr thrombolysis, percutaneous trarisulurrﬁnal angioplasty
(PTA) and coronary bypass operatlons the prevention of re-thrombosm after microsurgery
" and vasculat surgery in general. '

Purther indications mcluda the therapeuﬂc and/or prophylactlc treatment of

30 disseminated intravascular coagulation caused by bacteria, multiple trauma, intoxication or -



adm nistration to form potent inhibitors of thronbin, for exanple as may

be denonstrated. 25 in the tests described in inter alia |2133£¢1V71t Q_al

patent application No. PCT/ SE01/ 02657, as well as ‘i nternat : F%@

appl i cat i orf€O G042 14270, WO 01/ 87879 and WO 00/ 42059, . PCHSEI0887ant

d| scl osures in which docunentss are hereby incorporat ed by reference. By
"prodrug of a thronbin inhibitor", we include conpounds that are

nmet abol i sed follow ng adm ni strat i onlAnd forma thronbin inhibitor, in an

experinental | y-detectable 30 anmount, follow ng adm nistration. 2 9 NOV

2006 V\D'03/ 101423 PCT/ SE03/ 00857 16 By "active ingredient” and "active

substance’ yg, (iRaTden BALTRREULNGRLAAEN Ko HIERUET Qb AHBI Nhi bi T or

and prodrugs thereof) present or at1on tions of the
i nvention asefackris texdpelysedh ascvasioeiaugefmlvasiculat $tags vemnidr ¢attetess, mebiemizal

inhibition of, thromhin is required, and/or.conditions where anticoagul ant
t herapy is a@@x%g@&pgastﬁquﬁg? VEf MGy erf%?“’l‘??ﬁﬁ‘ﬂ’éce 1?%&‘5%&“ H}'?Ht/gor

prophyl axi swhén 610b@ ¥R Sbrftach Heth MEPRAICR ML ARdidd thy bbdy sRéPRGuriand/ or tissues
of animals including man. It is known that hypercoagulability may |lead to

t hr ombo- énb@ﬁrdlekuléu%lé&ﬂyw hepibrhsngamasbise gt Bichaginoalyisip dredberapaubbi | ity and

t hr onbo- ted or
acquired ac vat(:i) (gd 3@2‘?‘2’?‘?}“@ igfﬂmsél t@{%gﬁ@%&dlﬂé@ﬁm JE‘#PE%? %?BFI%HGV- mut at i on
(factor.V LpuLdmﬂz)ry fibrodisi foliwving echinent adiluhdigtbn (ﬂeﬁsnmﬂmmpympmﬂhami_t hr onbi n

(N protelnC in S heparin cofactor |T. Clh ions. known to
be associ at ¥gUG H’Lﬂﬁﬁj’%ﬁ“ﬁt{i‘a’d PR |"ft9°hdﬂﬂu‘iﬂl’ll;’ E) e%’@a%‘:@&l%cl ude

reul ati ngoragitit PESRIGLEPLEh BN HR8) SerkldRYS eﬁaﬂttﬂquﬁz%%ﬁﬂf )
h ocysteinem , heparin induced thriombocytopenia and defects in

fibrinolysi atherggslanptid Plagyies cergiplarietnl dispantr eonebsal IEaiCHon, cogtapighiemétpss eni nat ed
| ntravascul a%ebracjag‘xgoﬁsréx %rérllélk%a? )ar)te aaﬁ]glsva@e(ssﬁschaeﬁlaa,t | g Ly (111 rfucﬁggnlfnl_léhle .(f or

exanpl e due Feat fco ere is an

- undesi r abl eangiay sepetfhsibh dandye restariokis afidr peicgtaesl n’amp}amagigio@lmﬂyl(wm for
~exanpl e i n neurodegenerative di seases such as Al zheinmer's di sease. 20
Particul ar ¥ASERERYHSHYPHASEEHay be mentioned incl ude the therapeutic

and/ or The formulation of the present invention‘may also comprise any
15  antithrombotic agent(s} with a different mechanism of action to that of the
 compounds of formula (I), such as one or more of the following: the antiplatelet
agents acetylsalicylic acid, ticlopidine and clopidogrel; thromboxane receptor
and/or synthetas"e inhibitors; fibrinogen receptor antagonists; prostacyclin
rnimetics; phosphodiesterase inhibitors; ADP-receptor (P,T) antagonists; and
' 20 inhibitors of carboxypeptidase U (CPU). ,
(/ Compounds of formula (Ty that inhibit trypsm and/or thrombm may also be vseful in
the treatment of pancreatitis. ' _
The formulations of the invention are thus indicated both in the therapeutic and/or
prophylactlc treatrnent of these conditions. . c
25 Accordmg to a further aspect of the present invention, there is prowded a method of
| treatment of a condition where inhibition of thrombm is required which msthod comprises
' administi‘aﬁoﬂ bf a therapeutically effective amount of a formulation of the invention to a
: person suffermg from, or susceptlble to, such a concht:lon ”
In astill further aspect the present invention provides a formulaﬂon of the invention

30 | in the manufacture of amedicament for use in the trcatment of thrombos;ls o




prophyl actic treatment of venous thronbosis (for exanple DVT) and pul nonary
enbolism L .1 arterial thronbosis (e.g; in myocardial i r]i‘gri‘ﬁm %05 '
unst abl e angi na, thronbosi s-based stroke and peri pheral araér :

* thronbosi s‘% a}nd system c enbolismusually fromthe atriumduring atrial
fibrillati ﬂoi 1%t exanpl e non-val vular atrial fibrill at PERFEBOF om t he

|l eft ventricle after 25 transnural nyocardial infarction, or caused by
congestive heart failure; prophylaxis of re occlusion (that is thronbosis)
after thronbol ysis, percutaneous trali-|lum nal angioplasty (PTA). and
coronary bypass operations; the prevention of re-thronbosis after

m crosurgery and vascular surgery in general. Further indications include
the therapeuti CA@M&iﬁ% _to%ﬁﬁﬁéf'ﬁ?;ﬁ:&!ﬁtﬁéiﬁ%ﬂ@ﬂ%&éis?&vﬁe&%%ﬂlﬁ%@d o
‘intravascul ar coagul ati on caused by bacteria, multiple trauma, intoxication
~or 29NOV200satweniogthromhosss Wit Behed oosBREes aiminisirajion pheformeleticmiiim -
~anti coagul ant._treat _blood is in.contact w th.foreign surfaces in
- the body 's%ﬁn%inﬁggﬁﬁﬁ%%%ﬁﬁ{rs?’ asg%:emggetgt'sélﬁ?ifor\gglsogijl'ar cat heters,
mechani-cal  andFéithd sgidaade i dostit) 18t ireatnehV & itdluda e thirkefuticeecimnalt, gdevi ce;
and anticoagyl ant treatnent, when blood is in contact wth nedical devices
out si de st héveg&ﬂf}’eé’ﬁy!é’é‘s’dﬁ%?@l@”cardi ovascul ar surgery using a heart-1lung
machi ne or in hagpeili Ao 8f adieinsRAIAPR Yol aBRAbRE o fpRRydIACct i C treat ment
of idiopathic and adult respiratory distress syndrone,” pul nonary fibrosis
fol | owi ng tomsantratest fominlitions dndsdlidreompositiemsit e inyeptioms dgpeidupsh owly :
septicem a,_ inflammatory re nses,..Whi.ch.ing¢l . . but .not limted to,
edema, ac uffaé}mﬁ’ S‘Ehcaﬁ&lgr‘ﬁ% ea(?ﬁgﬁg&?dé%\ggfeg bgﬁﬁ%ﬁﬁ%@ 818%8?1%@% ! Salfeﬁlgfﬁdé? di sease
and the foefBfl DimAktionld i Ned OfaHEIbAsE Daftnftei] fSmuRenetbads, oalidiebeal ( “*-)

di sease, cerebral infarction, cerebral thronbosis cerebral _enmbolism *~_-

peri phaPal Pipiesand thenawes and 4mouR ek osher songiiMenty ofthe famplgtionn Hoxsver r |
angina), r ; i i fter Lt | um nal
gi na) 53@%};\@@ gﬁ%acggggxﬁgaﬁa WP RERLR (B &8 gh&ﬁfa&éﬁh@ﬂﬁr%&p{aﬁﬁ g

angi opl ast ry artery bypass surgery. "The fornul ati on of

-

-t he pr esentheieof éninitermange 04 ol 00 omgdd wdy sveightlS penotal administygtionend §OAt{s) with . .

a different,nmechani,sm.o ctian that .of the. conpounds. of formula (1),
Such as ond® BERIPL BrerEbrsfial fmsr tvian e hang PERE 8 ydet?
acetyl sal i eytinteg-i@ irfbspdctied d@phecivathentindiliapl dogs @lat art bdroiibexaring arpt or
15 course of that day. In the case of an immediate release parenteral formulation
administration may be continuous (for example by way of infusion). A preferred daily oral

dose is 20-500mg and a preferred parenteral dose is in the range 0.1-50mg.

General Procedures

20 .~ TLC was performed on Sili.ca gel. Chiral HPL.C analysis was performed .
using 2 46 mm X 250 mm Chiralce] OD column with a 5 cm guard column. The O
column temperaturé was maintained at 35°C. A flow rate of 1.0 mL/min was used.

A Gilson 115 UV detector at 228 nm was used. The mobile phase consisted of
hexanes, ethanol and trifluroacetic acid and the appi‘opriatc ratios are listed for

25 ' eaéh compbund. Tyliically, the product was dissolved in a minimal amount of

o ethanol and this was diluted with the niobila phase. '

In Preparations A to I beiow; LC-'MS/MS was .per.'fonne_d using a HP-1100
. instrument equipped witha CTC—PAL.-injector' and a 5 Tm, 4x100 mm |
ThermoQuest, Hypersil BDS-C18 column. An API-3000 (Sciex) MS detector was
30 used. The flow rate was 1.2 m]'_./ﬁli'n and the mobile phase (gradientj c_on_s.isfed of _



and/ or ‘synt het. ase inhibitors; fibri nogen recept or. ant agoni sts; prostacyclin
m nmetics; phosphodi est erase |nh| bi tors; ADP-receptor (P2T) antagoni sts; and -
20 inhibitors of car boxypepti dase U (CPU) Corrpounds of foPBuN8V(2jobt hat S
i nhi bi t tryp®iBa@dey or thronbin may also be useful in. the treatnent of
pancreatitis. The formulations of the invention are t hus TAHREHEY both in
t he therapeutic and/or prophylactic treatnment of these conditions. 25
According to a further aspect of thevugresent invention, there is provided a
method of treatnment of a condition ere inhibition of thronbin is

requi red which nmethod conprises admnistration of a therapeutically
effective anount of a formulation of the invention to a person suffering
from or su%%@%ia@tmi&rﬂn Wi;hx%{hl%(oﬁﬁmﬁl\ﬂiaqunmanimn sdeidtd, bbihrcohemirgspect t he
present inv, ra ) r mul t|on of the | tion 30 in the '
anu act ur o AR oL BT R s s1o0it RN Y FeafBboi s 2 0 NOV
2006 WO 03/ dihARicrdHiash SEABLAARE: nlis1 pheep'sdintnd o okl tibdier aspect of the

invention, there is provided a nmethod of treatnent of thronbosis which
met hod conpEREsas/zdQRBAP endthighiesalation Iﬂ%‘ﬁ ppecae (FRMSF W@m@ecordﬁdentl on to a

ff th
per SO ST Gt A SETSUSSERLLPL Ry ANShy A SORILL LB it P
5 well as tihe lpﬁdpmblvath Izncioé Eakephalihi (Chy13;N:By) dsadrbmalaniy sﬁaﬁdm active

ingredient in faq tions (oral arenteral), concentra

f or nul ati ons, ﬁw SBEB Efs‘ie‘fqrger‘i"é&“gftetf Y?ﬂ}%‘??ﬁs 18@15’@% upon nany
factors, s%md@g the nature of that ingredient (free base/sal_t etc), the
dgse that is required in an oral forrmulation or in a final "ready to use"
p&renteral for rr%'mwseswfor R synthesisgil cospauadipel formplpdbpacedainedia t he nature,
and anoynt f S typi cal
dai | y”g%s e%1 ngn %%tﬁggéﬁrﬁg‘%gp&?‘%% P@{‘/f%@ﬁ’oé w@%&ﬁ%}[ﬁﬂm ceptabl e
salt ther elafe,01il3:cémbdrt2600, aﬂ@leommmbmommhbmwjmeagm)) adlevaat or al

adm ni stration and_0.00 ody wei ght at parenteral
~admi ni str at‘?%ﬁnat‘é’ﬂéﬁgﬁﬂ'f"%‘ﬁh ‘é"rgg@r%ﬁ{) 66%{“ -any aci d counter-ion,_irrespective

of the nunber of individual doses that are adm ni stered during the

Preparation A : Preparation of Compound A

15 . (i) 3-Chloro-5-methoxybenzaldehyde
3,5-Dichloroanisole (74.0 g, 419 mmol) in THF (200 mL) was added dropwise to-
magnesium metal (14.2 g, 585 mmol, pre-washed with 0.5 N HCI) in THE (100
ml) at 25°C. After the addition, 1,2-dibromoethane (3.9 g, 20.8 mmol) was added

dropwise. The resultant dark brown mixture was heated at reflux fo_r 3h. The
C .. 20 mixture was cooled to 0°C, and N,N-dimethylformamide (60 mL) was added in
| one po_rtion.'- The mixture was partitioned with diethyl ether (3 x 400 mkL) and 6N |
HC1 (500 mL). The combined organic extracts were wﬁshéd with brine (300 mL),
dried (NajSO;;,) filtered and concentrated in vacuo to give an oil. Flash'
chromatography (2x) on silica gel eluting with Hex:EtOAc (4 1) afforded the sub— L -
25 t1tle compound (389 g, 54%) as a yellow oil. '

H NMR (300 MHz, CDCL) 9.90 (s, 1H), 7.53 G, 1), 738 6, 1,715 s,
1H),387 (s 3H) . |

I 3—ChlorQ—S-kﬂdrdkvbeHZaldeh\Ldé




15 course of that day. I'n the.case of an irmmediate release" par enteral. 3

“fornul ation - adm ni stration may be continuous (for exanp :Ja way ‘of -

i nfusion). A preferred daily oral- dose is 20-500ng. and d‘f Ve’_’rﬂﬂﬁ:d L
par ent er aWQIBPYaI9PE i n t he range 0.1-50ng. General - ProceRtmsms3/@8sTLC was
"perforned on silica gel. Chiral HPLC anal ysis was perforned using a 46 m X
250 mm Chiralcel OD colum with a 5 cmguard colum. The J colum
tenperature was maintai ned at . 35C. /goflow rate of 1.0 nlL/nmin was used. A
G lI'son 115 UV detector at 228 nm was used. The nobil e phase consisted of
hexanes, ethanol and trifluroacetic acid and the appropriate ratios are

e, o RGP oA TB AR e (1 TR, $85cLl .Sf"eVSﬂaLE “in

Pr epar at i oai®vé) it @chbaéliﬂan]_\@sl‘quMtWQ Berdnaribrediides(ii fi§ nd., HE7 1100

instrument e CTC- PAL, i njector, a a m,

Ther moQuest™ %%Fgﬁlq\gd%ﬁlﬁl@% Wifn Afﬁﬁsmg'%ﬁea‘:l%wm%?det ector was
30 used. Tmazbl (@Wnﬂgtwas mﬁd%o TsBudftwisiBenBBhdie1 RiteBEO(gKadi ent)
consi st ed of /101423 PCT/ SE03/ 00857 19 10- 90%
acetonifril® mL)t ﬁi‘hg@rg.@wolmrwwmpmedndmdu(ﬂnﬁmw@red aisbt h cont ai ni ng
0.2% form ectra (LRVB) were

recor ded goélg%quwd%%g%ﬁgs’hf&p%a&o a%ﬁ?gﬂcaﬁ?é@ﬁ) ‘(ﬂ)ﬂstféleg switching ion
node (massHex:Eng%(Ml;aﬁ@ﬂecBﬁB@)mb-ﬁtmbomPghmdr(esch pi%pNn mass spectra (HRVB)
were recorded 5 using a Mcromass LCT spectronmeter in ES negative

ioni zation node (nmass range niz 100-1000) with Leuci ne Enkephalin
(CoatB7NSO) Nk (306 SIHALDIERS 8 oisaadan Gy 35 dahBovgent raiowem),r ecor ded ystng
tetranethy/silané as the inter naat gitjanda(rd NC gf(ocessses\@f?or)the synt h

of compbuntigd Eflornul a (1) are contained in 10 International Patent
Application No. PCT/SEO |1/02657 (WD 02/.44145, earliest priority date 01
Decenber 2000, filed 30 Novenber 2001, published 06 June 2002)) rel evant

. informati O(Iih)fBLCOIﬂbmtﬂ-dﬂumsmeﬂﬁuher ein.

A solution of 3-chloro-5- -hydroxybenzaldehyde (7.5g, 48 mmol; see step (11)
above) in 2-propanol (250 ml) and 30% KOH (100 ml.) was heated to reflux.
15 While stirring, CHCIF, was bubbled into the reaction mixture for

2 h. The reaction mixture was cooled, acidified with 1N HCI and extracted with

BtOAc (2 x 100 mL). The organics were washed with brine (100 mL), dried

(NagSO4), filtered and concentrated in vacuo. Flash chromatography on silica gel

eluting with HexfEtOAc (4:1) afforded the sub-title compound (4.6 g, 46%). -
"M NMR (300 MHz, CDC13) 89. 95 (s, IH) 7.72 (5, 1H), 7.52 (s, 1H), 7 40 (s, _ \J
lH) 6.60 (t, JH.F 71, IHz 1H) '

_(1v) h(B-Cl)(S-OCHFg) (R,S)CH(OTMS JICN -
25 A solution of 3—chloro-5 dlﬂuoromethoxybenzaldehyde (4 6g, 22. 3 mmol see

step (111) above) m CHoCl, (200 mL) was cooled fo 0°C. Znk (18 g, 5 6 mmol) .
and tnmethylsﬂyl cyamde (2.8 g, 279 mmol) were added and the reaction mixture
 was allowed to warm to room temperaturc and stirred for 15h. The mixture was
_ partially cencentrated in vacuo yielding the sub-title compound as a liquid, which

- 30 was used directly in step (v) below without further purification or characterization.



: 3 Ior'o 5

Preparation. A Preparatlon of - Corrpound A is (i) '

- 3-Chl or o- 5- net hoxybenzal dehyde 3, 5- Di chl oroani sol e (74 0 419 in
THE. (200 L) was added dropwise to magnesium rret_al (14. 2%@, NGHSQ :
pre-washed wiotoh 1845 N HO) in THE (100 ni) at 25C After, ‘5112& g)g(gg |on

|, 2-di bronoet hane (3.9 g, 20.8 nmol) was added dropw se. The resultant
dark brown m xture was heated at reflux for 3 h. The 20 m xture was cool ed
to 0C, and N, N-di net hyl formam de (60 ) was added in one portion. The

m xture was partitioned with diethyl her (3 x 400 nL) and 6N HCl (500
m.). The conbi ned organic extracts were washed wth brine (300 nilL.),

dried (Na2504), filtered and concentrated in vacuo to give an oil. Flash
chromat ography (2x) on silica gel eluting with Hex: EtQAc (4: 1) afforded
t he sub- 25 Y s ayellowoil. "H NW (300 Mz,
cDCI3) S 9. 6h PhiEc ﬁ (s, [1i), 7.15 (s, 1H), 3.87

(s, 3H. 3@1&@01)(3{@@;@5)@1&(@@&%@9@%%2 9N 2096p 9 03/ 101423
PCT/ SE03/ 00857 _ 20 sol ution - chl or o- 5- met hoxybenzal dehyde (22.8 g,

134 nmol ; sEROVerwH a@iie)d dipRyviEs tolﬂpl@i@@ Q0 mEp Fheyreqghisn gEIEWa0 0C. . Bor on
trib Af t
St |Onmggj ® fiads By sherd Bl ndeping Bt SRORRRSOUEE ol UL The

sol uti on wass ztlfum'rd exhichaet @sedin step iR @ithdt furthsr fh@ificaion.orThe organic | ayers
wer e conbin % d (Na2SO™4), filtered and concentrated in vacua. Flash
chr omat ogr a %ﬁ’{ﬂ Hlt ca gel eluting with Hex:EtOAc (4: 1) afforded the
,sub title conpound (5.2 g, 25‘Va) "H NWVR (300 MHz, CDC13) S 9.85 (s, 1H),

S, . s, i
5 (s, | z720 10 3.68 (s, 1H (iii)
QEtsol uti on of

)i (s |
3-chl or g bove) in
2- pr opanol ﬁgg%{) an(.ZIi %&W&‘@gﬂﬁ)ﬁ(% ﬁesgltag ??ﬁ?g %‘% Steﬁ ' ) |

(v) above) was dissolved in THF (250 mL), 0.5M H»50, (400 mL,) was added and g

theireaction was stirred at 40°C for 65 h, cooled and then partially concentratedin

vacuo to remove most of the THFE, The reaction mixture was then extracted with
Btz0 (3 x 100 mL), dried (Na;S0O,), filtered and concentrated in vacuo to afford
15 the 'sub-title compound as a solid, which was used in step (vii) without further

purification or characterization.

(vif) Ph(3-Cl)(5-OCHE,)-(RS)CH(OH)C(0)0H
_ A solution of Ph(3-C)(5-OCHF,)-(R,§)CH(OH)C(O)OEt (6.25 g, assume 22.3
' L/ 200 mmol; see step (vi) above) in 2-propanol (175 mL) and 20% KOH (350 mL) was
stirred at room temperature 15 h. The reaction was then partially concentrated in

vacuo to remove most' of the 2-propanol. The remaining mixture was acidified
- with 1M HaSO0s, extracted with Et,0 (3 x 100 mL), dried (Na;SOq4) and
concentrated in vacuo to give a solid. Flash chromatography on silica gel elutmg L
‘25 * with CHCl3:MeOH:concentrated NH,OH (6:3:1) afforded the ammonium salt of .
' the sub-title compound The ammonium salt was then dissolved in a mixture of -
EtOAc (75 mL) and H,0 (75 mL) and acidified with 2N HCIL. The organic layer
~was separated and washed with brine (50 ml.), dried (Na;S04) and concentrated in . E
vacuo to afford the sub-~ tltle compound (3.2 g, 57% from stcps (1v) to (vn))

0




15 While stirring, CHCLF2 was bubbled into the reaction mxture for 2 h.
The reaction mxture was cooled, acidified with INHC and extracted with
Et OAc (2 x 100 nlL). The organics were washed with brines(LO0YmlyS dri ed
(Na2s™4) , &5'0:{/1%@59 and concentrated in'vacuo. Flash chromatography on
silica gel  “elutihg with Hex: EtOAc (4:1) afforded the sEB88TEEESOE5Eonpound
(4.6 g, 46%. 20 ~ ., "H NWR (300 MHz, CDC13) 5 9.95 (s, 110, 7.72 (s,
1H), 7.52 (s, 1H, 7.40 (s, 1H, 6.60(t, JHF = 71.1 Hz, 1H) (iv)

Ph(3-Cd ) (5-0CHF2) - (R, S) CH( OTMB) CN 282 A sol ution of

3-chl oro-5-di fl uoronet hoxybenzal dehyde (4.6 g, 22.3 mmol; see step (iii)
above) in CH2C12 (200 nL) was cooled to OC. zZnl2 (1.8 g, 5.6 mmol) and

trimet hyl si i - | n erreaction

m xture vvgs a C%%%ﬂfzbt\%@%??g%%%}n e%éﬁ?ﬁr@%ﬁ?@t??%gd or 15 h. The
m xt ure wes=7phHEi )| §.16ntEntrated in vacuo yielding the sub-title
conpound as a.liquid, which 30 was used directly in step (v) bel ow w t hout
further purification or characterization. 2 9 NOV 2006 WO 03/101423

PCT/ SE03/ 0085 Bn(32dn 6 CiRR-3R SO QTR a X dRa PhE-CAH) G i) Ot o
Ph(3-d) (5-0CHF2) -(R'S)CH{OTM5) CN (6. 82 g, assune Z2Z2.3 nmol; see step (iv)
above) iva C to HCI/EtOH (500 nL). The reaction m xture was 5

stirred 15,h. .th r i al e ' ua,yiel ding the sub-title
conpound %gﬁ%&rfféggf?@'&é\%%%mg vegzﬁ&&é@m&sq)@@ @\%g} 1%!7%%15%? urt her
}:F)) EE i3f iCIC ?E |5§m1b Oéﬂi?gabﬁi%ﬁ%?lﬁ?ﬂa&_ﬁﬂ&ﬁ%?ﬁagﬂ@\g g) in vinyl acetate (125 mL) and ’ , _

- - - (R t . .
Ph(3-d )(SMWIFZIZ'%S-W,@S@f@ﬂ@mfﬁglf(-WF*&Fm%m wpscoplgdhp| - see’ step
(v) above)suas ﬂbé@p&é«ﬁé@mtﬁbﬁu&%ﬁ& Whshed WitlpMAKSChe (M L) was added(and
the reaction was stirred at 40C for 65 h, cooled and then partially -
concentd atesucentated/ogeud andseljens toflash chforahesrapHE of kidics gd elubinh ni xt ure was
t hen extrac; j | 120 X «dried S . red and
concent r at%lhne&%%.ﬁed)ﬁ %ncgrl(gt?a(tﬁd AQ'IQ‘;Q)I-W‘G).B.I) ylelgmg &x’t\aj%.gﬁm%}um ;a!ltg Ble
‘ " the sub-title compounds (2) and (b). Compound (a)-as a salt was dissolved inF,0, . . ..

acidified with 2N HCI and extracted with EtOAc. The organic layer was washed
with brine, dried (NazSOy), filtered and concentrated in vacuo to afford the sub-

15 title compound (2) (1.2 g, 37%).

For sub-title compound (a) _
'H NMR (300 MHz, CDs0D) & 7.38 (s, 1H), 7.22 (s, 1H), 7.15 (s, 1H), 6.89 (t, Ju.
r=71.1 Hz, 1H), 5.17 (s, 1H) '

3

20
(ix) Ph(3-C1)(5-OCHR,)-(R)CH(OH)C(0)-Aze-Pab(Teoc
Toa soiution of Ph(3-CI){5-OCHF»)-(RYCH(OH)C(O)OH (1.1 g, 4.4 mmol; see
step (viii) above) and H-Aze-Pab(Teoc) (see international patent application WO
00142059, 2.6 g, 5.7 mmol) in DMF (50 mL) at 0°C was added PyBOP (28 g,5.3
25 mmol) and collidine (1.3 g, 10.6 mmol). The react_:ion‘was stired at 0°C for 2 h
and then 2t room temperature for an add'itional. 15 h. The reaction mikture was
concentrated in vacub and flash chromatographed on silica gei (3 x), eluting first
with CHCla:EtOH (9:1), then with EtOAc:EtOH (20:1) and finally eluting with
CH,CL:CH;OH (95:5) to afford the sub-title compound (1.0 g, 37%) as a white

30 solid.



15 the sub- t|tIe corrpound as a solid, V\/mch was used in step (V||) W thout '
further purification or characterization. (vii)

Ph(3-Cl)(5-OCHF, )- (R S)CH(OH) C(O) OH" A sol ution of 99 NQV 2[]{]5
Ph(3- Q) (5-vackliaaBR, S) CH(OH) C(O) OBt (6.25 g, assune 22. 1?2?5 L. see
step (vi) above) in 2-propanol (175 nlL) and 20% KOH (350 m_) was st| rred
at roomtenperature 15 h. The reaction was then partially concentrated in
vacua to remove nost of the 2-propanal, The remaining m xture was acidified
with 1M H2SO4, .extracted with Et20 ( x 100 m.), dried (Na2S™) and
concentrated in vacua to give a solid. Flash chromatography on silica gel
el utlng 25 with CHCl 3: MeOH: concentrated NHAOH (6:3:1) afforded the

anmoni um salt of the sub ti de conmpound. The ammoni um salt was t hen

di ssol ved i ,)—?ﬁ acidified Wlth.
2N HCl . The%oﬁggﬁnéwm AWas s’étgger"é?‘l‘ %:fm%;ﬁ Wa's %é? t"h8 r%i% he (50 nm),
dried ( Na2$311))7aﬂd A8qnt; 6H), rsaayeﬂmﬁml (B{aﬁ?ﬂdﬁ?l 0 1Bf {Hy, 8. 1ehad Sizb{4,i t | e conpound

3.2 g, 57%fromsteps (V) 1o 30 29 NOV_ 2al i D 03/101423
I(DCT/ S203/ 0048 %ﬁgfﬁfwﬁﬁ)%ﬁd‘ %ir)ﬁd%?%wnﬁ{)(%o S-1Hp 72k (s, 1H),
7.15 (s,s ﬁ% =711Hz 1H), 516(s 1H (viii)
Ph(3-Cl) 5004@9 RCH(O—DC(O)O—I(a) and Ph(3-0)(5-OCHF 5

(S)CI—I(OAC)CD(IS))(M)éb)(Mﬂﬁ)xture of Ph(3-d)(5-CCHF2) - (R S)CH(C]—l)C(O)C]—I (3.2
g, 12.7 nunol; see step (vii) above) and Lipase PS "Amano" (-2.0 g) in
vinyl acetate (125 nL) and MIBE (125 nlL) was heated at refl ux for 48 h.

The reacti qg) m(z.t(mr(s. zygﬂkm;mm@%e@abm@gho@el ite(r) and the filter

cake washed w Ft OAC i ('Sj concentrated in vacuo and
Sibsect od- 250 E D OB BB Bl PRrTssey @405, DG gmal 6% sep
CHCI 3: &9%&@5%&%3&%& %nﬁ@of%c&zm%ﬂ%@d;g)% Hgpyrem sal ts of - the

sub-title cofpounds (a) and . Conpoun t was di ssol ved in
1120, aci dudthy dydmoxiaite B@lrochiotidextas addedd The mtﬁbw heggdatG0Hani c | ayer

was washed
RE ,

for 2 b, -The solvent was evaporated and the residue was partitioned between
water and ethyl acetate. The aqueous phase was extracted twice more with ethyl
acetate and the combined organic phase was washed with water, brine, dried

15 (Na;SOy), filtered and evaporated,” Yield: 0.41 g (91%).

' NMR (400 MHz; CDCls) : § 7.83 (bt, 1H), 7.57 (bs, 1H), 7.47 (d, 2H), 7.30 (4,
2H), 7.20 (i, 1HD), 7.14 (m, 1), 7.01 (m, 1H), 6.53 (t, 1H), 4.89 (s, 1H), 4.87 (m,
| 1H), 4.47 (m, 2H), 4.4-4.2 (b, 1H), 4.17-4.1 (m, 3H), 3.95 (s, 3H), 3.67 (m, LH),
( 20 2.68 (m, 1H), 2.42 (o, 1H) 0.57 (m, 2H), 0.01 (s, 9H). |

(xi) Compound A
Ph(3-C1)(5-OCHE,)- (R)CH(OH)C(O)—Aze-Pab(OMe Teoc) (0.40 g, 0.62 mmol;

see step (x) above), was dissolved in 5 mL of TFA and atlowed to react for 30 _
25 min. TFA was evaporated and the residus was partii:_ioned between ethyl acetate
and NaHCO; (aq.): The aqueous i)hase was extracted twice more with ethyl
acetate and the combined organic phase was washed wif.f_:h .water, brine, dﬁe& '
(Na,SOy), filtered and evaporated. The product was freeze dried from
water/acetonitrile. No purification was necessary. Yield: 028 g (85%). -

30



“wi'th brine, dried (Na2504) filtered and concentrated i n vacuo to afford
~ ‘the sub 15 title conpound (a) (1 2.9, 37% . “‘For ‘sub- tltlezgongpu%[mg(a)
'NI\/R(300M—Iz CD30D) 5 7.38 (s, 1H), 722(3 1H) 7.15 (s, 9 (t,
- J. - F= 71.moblzondds, 5. 17(s, 1H) 20 (i x) PCT/SEQ3/00857

Ph(3-C ) (5-OCHF) - (R) CH( OH) C( O) - Aze- Pab( Teoc) To a solution o : -
Ph(3-C ) (5- OCHF2)- (R CH(OH)C(O OH (1.1 g, 4.4 nmmol ; see step (viii) above)
and H Aze-Pab(Teoc) (see internationgl patent appllcation WO 00/ 42059, 2.6
g, 5.7 mol) in DV (50 nL) at 0C was added PyBOP (2.8 g, 5.3.25 nmmol) and
collidine (1.3 g, 10.6 mml) The reaction was stirred at 0OC for 2 h and
then at ropmterrperature for an additional 15 h. The reaction nm xture was

concent r at SHNMR (OIS HE D ELRSH - &hibb it ot Aghdd), 348 &, RHLE. 1gdm. (3 x) ,

fe: ﬁ;: Pg L: % f %glw\gn rﬁ%@ﬁz‘% 2%@ %§§€o¥@fgéfhnoﬁg%@(bggl é) cgprgound

(1.0 g, 3798, aa3addyhHY,e1.433Qd SI6D)] 4110 M0 183/ 854 251)23.68 (M EBO068
. PCT/ SEOS/ 00557 2 “H NVR (300 MHz, CD3CD m xture of rotamers) 6 7.79-7. 85
(d J = 8 D, 240G, 1. 15.7 48 (in, 6.89 and 6.91 (t, JHF = 71.1

M. 111), B i 7-4. 55 6
2.10- 2. 975 (FnE ﬁ'%&?ﬁ 1}&%5&%(:&%3(%@011 fﬁ“ﬁ" jﬁ‘be(da?"m; %@9‘5( m z) 6(1r1n (MH)+
1)+ (x) PhIT-S0LTE.8, 15CHEL26 ( R) CH( OH) C{ O) - Aze- Pab( OMe, Teoc)

o' (i) o el Coleb RSB ke Sttt oS0 o °C6 o P

nmml ) of O nethyl hydroxyl am ne hydrochl ori de was added. The m xture was
heated at 70C AM for 2 h_. The sol vent was evaporated and the residue was
partiti oneRieRasatios geargtionpf fompeund Facet at e.  The aqueous phase was . (f\,

~extractgd 6)\/! é:ﬁlf'ﬂgrc?-zl TBH] Ett.lllﬁi{ 1)(methylthio)methyllbenzonitrile - g

(Methylsulfiny!)(methylthio)methane (7.26g, 0.0584 mol) was dissolved in 100
mL of dry THF under argon and was cocled to ~78°C: Butyllithium in hexane (16
mL 1.6M, 0.0256 mol) was added dropwise with stirring. The mixture was stirred
for 15 min. Meanwhile, a solution of 3,4,5-trifluorobenzonitrile (4.0 g, 0.025

15 mmol) in 100 mL of dry THF was cooled to -78°C under-argon and the former

solution was added through a cannula to the latter solution over a period of 35
min. After 30 min, the cooling bath was removed and when the reaction had
reached room tefnperature it was poured into 400 mL of water. The THF was
- evaporated and the remaining aqueous layer was extracted three times with diethyl
20 ethcr. The combined ether phase was washed with water, dried (N a230;,) and _ o~
evaporated. Yield: 2.0 g (30%). ' .

S

1 NMR (500 MHz, CDCls) 8 7.4-7.25 (m, 2H), 5.01 (s, 1H, diasteromer), 4.91 (s,
1H, diasteromer), 2.88 (s, 3H, diasteromer), 2.52 (s, 3H, diasteromer), 2.49 (s, 3H,
25 diasteromer), 2.34 (s, 3H, diaSteromer); 1.72 (broéd, m

(11) 2, 6—D1ﬂuoro—4—fo _vlbenzomtnle
2 6-D1ﬂuoro-4[(methylsulﬂnyl)(methylﬂuo)methyl]benzomtnle (2 17 g, 8.32
- mmol; see step (1) above) was d1ssolved in 90 mL of THF and 35 mL of

30 - concentrated sulfunc acid was added. The rmxture was left at room temperature



acetate and the conbi ned organi c phase was washed with water, .brine, dried
15 (Na2SO4), filtered and evaporated, Yield: 0.41 g (91%.'_'?%@&?@&8 MHz ;
CDC13) : S 7.83 (bt, 111), 7.57 (bs, IM 7.47 (d, 2H), 7.30 : , 1. 20
(m 1H), 7wWaoxmyazdll), 7.01 (m 111), 6.53 (t, 111), 4.8%chRrsldiss 4.87 (m
1H), 4.47 (m 211), 4.4-4.2 (b, 1H), 4.17-4.1 (m 3H), 3.95 (s, 3H), 3.67
(m 1H, 20 2.68 (m 111), 2.42 (m1H) 0.97 (in, 211), 0.01 (a, 9H . (xi)
Conmpound A Ph(3-d ) (5-0OCHF2) - (R) CI—I(C]—%_:)C(O) Aze- Pab(Owve, Teoc) (0.40 g, 0.62
mmol; see step (x) above), was dissolved in 5 mM, of TFA and allowed to

react for 30 25 min. TFA was evaporated and the residue was partitioned
bet ween et hgﬂ ??@Cet ate ~and ous phase was extracted

twi ce nore subseguan Bo‘gﬁ%mf%‘ﬁod%rﬁ%%tﬁr ¥ gahpR s diees was  washed
Wi th water, yhpi S AC @Huo%d aﬁmg%%}ameé éthér@aﬂ ﬁﬂas@qu @me@fvaee%h The product

was freeze dried from water/acetonitril No purification was necessary.
Yield: O. ZSH@SQWUH%C?Q@OWHQBM b, @3#@0‘1‘43@4)@@5’&@5@3760.0857 24 ' H NWMR

(600 g/Hzl 3 (C%Cﬁfgl 36 é@g ?ﬁel%mn og% ??rm(y?ggf@'_%(bfg@ta%gshg%% 8; (1% (TH)

4 80 (bss QM)R ﬂhe@gdaﬂﬂomﬂwﬂuoﬁnﬂ&éﬁﬁbnsiﬂ&ﬂp exhiBited HE, 3 89 (s, 3H),

3.68 (m 1H), 68 m 1H), 2.40 (m_1H). 13C-NWR (125 MHz; CDC13): -

(car bonyl a‘?i‘@P‘EfP‘dW ingBatier) wighavo qoaPlarﬂecrogstm@ infheyorder of 760 Bz amgb 2 7, 152, 6

HRVS cal cul 247

Prepar at i onél@B?ﬂ rho epar %gt%pgfg anpo%%)aﬁfl%%%{)a]%ﬁhngmgwﬁ%n&

2,6-Di fl uoraemd.( met hylsul fi nyD( net hyl t hi o) met hyl | benzonitrile

(et hyl sul f nyl ) (net hyl t hi o) net hane (7.26g, 0.0584 nol) was dissolved in 100
_of dry THE under argon and was cooled to -78C. Butyllithiumin hexane

(16 mijdl. 6 NPIFORS6 Mg, CDRELs saddisds,AE)préBen, @ihh stirring. The mixture was

stirred

g (1ii) 2.6-Difluoro- 4-hydroxymethylbenzonitrile. -

2, 6-D1ﬂuoro-4 formylbenzonitrile (1.36 g, 8.13 mmol; see step (11) above) was
dissolved in 25 mL of methanol and cooled on an ice bath. Sodium borchydride

15 (0.307 g, 8.12 mmol) was added in portions with stirring and the reaction was left
for 65 min. The solvent was evaporated and the fesidﬁe was partitioned between
dicthyl. ether and aqueous sodium bicarbonate. The ethereal layer was washed
with more aqueous sodium bicarbonate and brine, dried (Na;SO4) and evaporated.
The crude product czystalliséd soon and could be used without further purification. -

(: 20 Yield: 1.24 g (90%). -
'H NMR (400 MHz, CDCl3) 6 7.24 (m, 2H), 4.81 (s, 2H), 2.10 (broad, 1)

(iv) 4—Cyaﬁo—2,6-diﬂuorobenzzl methanesulfonate _ ‘
25-  To an ice cooled sohition of 2,6-diﬂuoro-4-hydr0xymethy1benionitri_l_e (1.24 g, |
| 7.32 mmol; see step (iii) above) and methanesulfonyl chloride (093 g.8.1 mmol) o
in 60 mL of Iﬁemylcne_chloﬂde was added triethylamine (0.81 g, 8.1 mmol} with
stirriﬁg Aftcr 3 h at 0°C, the mjxtui'e was washed twice with 1M HCl aﬁd once L
w1th water, dried (NaZSOd,) and evaporated The product cou]d be used w1thout S

30 ﬁlrther punﬁcatzon led 161 g(89%)



- for 15 min. NEanwhlle a sol utlon of -3, 4, 5- tr|fluorobenzon|tr|Ie (4.0 g,

. 0..025.15 nmmol ) - in 100~ nL of dry THE was cool ed to -78C undeéfggﬁ d the
forner - sol ut| on vvas added" through a cannula to the latter

- period of B9 034491423 ‘After 30 nmin, the cooling bath was r aocoseds/mss when the

reaction had reached roomtenperature it was poured into 400 L of water.
The THE was evaporated and the remai ni ng aqueous | ayer was extracted three
times with diethyl 20 ether. The comgi ned et her phase was washed with
water, dried (Na2SO4) and evaporated. Yield: 2.0 g (30%. 'H NWR (500 MHz,
CDC13) S 7.4-7.25 (m 2H), 5.01 (s, 1H, diasteroner), 4.91 (s, 1H,

di asteroner), 2.88 (s, 3H, diasteroner), 2.52 (s, 3H, diasteroner), 2.49 -
(s, 3H 25 diasteroner), 2.34 (s, 3H diasteromer), 1.72 (broad, 1H (ii)
2. 6- Di f1 uotHDNMR (ROOW ki CIHE)BrA29(m, 2H), 5.33 (s, 2H), 3.07 (s, 3H)

2,6-Difluoro- 4[(rrethy|su|f|nyI)(rrethyIthl o) met hyl ] benzonitrile (2.17 g,

8.32 mmol; see step (i) above) was dissolved in 90 niof - THE and 3.5 nL of

30 concent(ﬁtﬁmlg%gtﬁgll_gs AfhSoNaSoadged. The mxture was -left at room
tenperature “Z"3‘PCT/ SE03/ 00857 25 for 3 days and
subs equiantAymp@mfa“di—%aanfbl«dsi@"lmobofIzyW\mb@anesﬁﬁInmaéI fbp GHremoki mes with Et QAc
fol | owed and nbl ne hereal w t.h aqueous
sodi um bi c&F B%Bg’tvg %)an th WW@ (Og;la §0¥\ﬁﬁ%hl%dh%\l\%vﬁﬁroar“§t ed. Yield:
1.36 g (98%mL'5hBl\zﬁbﬁfh§3tm@d afrodrh Eerfige Attt oA, Wasreediaablisshed by 13C 5

NVR. The z%]gnal fromthe fluorinated carbons at 162. 7 ppm exhi bited t he
expect ed SAPFRILY PRt igo oG L el atetang ks ted dhiss HIH?SSWiﬂhleWél order of 260

Hz and 6. éhéfizTﬁeec%ﬁﬁﬁreu\é&laaéax%ﬁss%%m?ghea%v& am@pwmp@&e@laﬂe@ nmeta coupl i ng“
fromthe fluorine atoms 13) S 10.35 (s, 1H), 3
(m 2HO (ﬁNansoa aigl ﬂaptnraf@doasmasuyaam}csmtemommfmwpmses and

2,6-Dfl uo rgsduc? r{%éﬁgn‘f %EI }egt a5 e(' 1pogaﬁ éiq:'g%tbcruélg butnnot Unticl comggfp (ii) above)

was disso vg ano Sodi um

-bor ohydr-i tityness. Yield (theoretically 1.26_ g) was assumed to be almost ,quantltahve,bas_c_d_ .

on NMR and analytical HPLC.
15 'HNMR (400 MHz, CDCls) 8 7.29 (m, 2H), 4.46 (5, 2H)

(vi) 4-Amincmethyl-2 6-difluorobenzonitrile
This reaction was carried out according to the procedure described in J. Chem.

" Res. (M) (1992) 3128. To a suspension of 520 mg of 10% Pd/C (50% moisture) in
20 20 mL of water was added a solution of sédium borohydride (0.834 g, 0.0221 mol) _ )
- in 20 mL of water. Some gas evolution resul.ted. 4-Azidomethyl-2,6- | O

diﬂuorobénzonitrile (1.26 g, 6.49 mmol; see step (v) above) was dissolved in 50
mL of THF and added to the aqueous mixture on an ice bath over 15 min. The
mixture was stirred for 4 h, whereafter 20'mL of 2M HC1 was added and the

¢ 25 mixture Was filtered through Cclite; "The Celite was rinsed with more water and
the combined aqueous phaée was wéshed_'with EtOAc and subsequently made
alkaline with 2M NaOH. Bxtraction three times with methylene chloride followed
and the combined organic phase was’ ‘washed with water, dned (N2250.) and

' evaporated. Yield: 0.87 g(SO%) :
30



- 15 (0..307 -g, 8 12 mml) ‘was added in portions - W|th stlrrlng and’ the
reaction was left - for 65 min. -The solvent was evaporated Zr% p 92@%3' due
Was, partitioned between. -di ethyl ether and aqueous sodium g bonate. The
et her eal Imﬂsfmmwashed with nore aqueous sodi um bi carlosaésmessad bri ne,
dried (Na2SO4) and evaporated. The crude product crystallised soon and
could be used without further purification. 20 Yield: 1.24 g (90%. LH NWR
(400 MHz, CDC13) 5 7.24 (m 2H), 4.8 £s, 2H), 2.10 (broad, i H (iv)

4- Cyano- 2. 6-di f|l uor obenzyl met hanesulfonate 25 To an ice cool ed sol ution of
2, 6-di fl uor o- 4- hydr oxynet hyl benzonitrile (1.24 g, 7.32 mol; see step
(|||)above) - d m ) in 60 nmL of
met hyl ene cﬁ%w éﬂ%‘%ﬁ[%%‘?ﬂy’|%§8é@o%§)19§1%§o ‘L|) with
stirring. After 3 h at 0C, the m xture was washed twice with 1M HC and
once wth water, dr| ed (Na2804) and evapor at ed. The product could be used
Wi t hout  30(vii)2{6Haj -fertcptaxyearbofivismnometlfylbenzqned® . 2 9 NOV 2006 WO

O 0102 S b SR (RO AT 2 2
m xture of dehiiudoik) trasliisdolhadal 60l ofﬂ&iﬁlaﬁlﬂelswkﬁbmﬁtdﬁsafﬁbnﬁ& g, 6.51 mol;
see step (iv) abov%# and . sodi um azi de (O. 72#9 0.0111 mpl ). in_10 nL of

wat er and @048 5 mpRp i mqqf W‘Ed”%?tadﬁi% W&Yﬁﬁﬁ%ﬂ?ﬂ/@F APght. The
resul tant VaSThSPIS QELER ?dr!te@%ﬁﬁg rdsfu@ ﬁ n@fl b%&%%éi{w%&dan@” racted three

times with diethyl ethe The conbi ned et hereal ase was washed five
times w.t h Biéer Thdpr@dci@e(wmydmrmmwh@tm HA sgdwlater.sanpl e was

por at ed or rodu ed. The rest was
e@por at ed %hﬁt %/’g(ﬁ;{"@ §ap§’6$ecﬁnﬁelpm Fﬁﬁc’gﬁ délds“t”g]s g‘Vgel d (theoretically
1. 26 g)ionvaspuaisisatiord Yiehl: he8al(e®%y. quantitative based on NMR and anal yti cal
HPLC. is '"H NMR (400 MHz, CDCl13) S 7.29 (m 211), 4.46 (s, 2H) (vi)
4- Am onet hyl | -2, 6-di f | uorobenzonitrile

'H NMR (300 MHz, CDCls) 8.7.21 (m,2H), 4.95 (broad, 1H), 4.43 (broad, 2H),
1.52 (s, 9H)

L .
o

15 (viii) Boc-Pab(2.6-diFY{(OH)
A mixture of 2,6-difluoro-4-fert-butoxycarbonylaminomethylbenzonitrile (1.38 g,

5.16 mmol; see step (vii) above), hydroxylamine hydrochloride (1.08 g, 0.0155
- mol) and triethylamine (1.57 g, 0.0155 mol) in 20 mL of ethanol was stirred at
room temperature for 36 h. The solvent was evaporated and the reSidne was
20  partitioned between water and methylene chloride. The organic layer was washed.
C : with water, dried (Na,SO4) and evaporated. The product could be used without
further purification. Yield: 143 g (92%). |

o 'm NMR (500 MHz, CD;0D) § 7.14 (m, ZH) 4.97 (broad, 1H),484 (broad 2H),
25 440 (broad, ZH), 1.43 (s 9H)

i

(ix) Boc-Pab(2,6-diF} x HOAc

This reacnon was carried out accordmg to the procedure descnbed by I udkms et -
__ al, Sym‘h Comm. (1998) 4351, Boc-Pab(2,6- le)(OH) (132 g, 4.37 mmol 586 -
30 stcp (vm) above) acetic anhydnde (0 477 g, 4.68 mmol) and 442 mg of 10% PdJC .




+--Thi-s reacti-on.was carried out according to the procedure described in.J..

~Chem ~Res.. (M-:(1992) 3128. To. a suspension of 520 ng of 12%@/ 08%0% :
noisture) in 20 20 niL of water was added a sol ution of sodfulr (yr dridé

-(0.834 g, WoG22di4zpol ) in 20 nl of water.. Sonme gas evol yiRpdesyl ted. -
4- Azi donet hyl -2, 6 difluorobenzonitrile (1.26 g, 6.49 mol; see step (V)
above) was dissolved in 50 nlL of THE and added to the aqueous m xture on
an ice bath over 15 min. The m'xtu)rgg was stirred for 4 h, whereafter 20 m
L of 2M HCl was added and the 25 mi Xt’ure was filtered through Celite. The
Celite was rinsed with nore water and the conbi ned aqueous phase was
washed wi th Et OAc and subsequently made al kaline with 2M NaCH Extraction
t hree ti me€©0f mpiswies) iy 1 (el ohicgti¢ ahid wed hydvagenatedratl5 etveprsestitsi faed or gani ¢
phase was h wi.§.h t el i ed SO4) .ar evaporated. Yield: 0.87 g
- (80% . 30 188 ﬁ%@/“ﬂ%‘ﬁ‘é\%ﬁg‘%‘f’gﬁﬂ%%ﬁef Cisa PR susYB86 %! B (400 Mz,
CDC13) 5 T7ewdPotery. Phd)residhe Mo (Bezedted fibmStetbfitrDaghd vedthr andl iaifdw ' :
2.6-Difluoro-4-tert-but oxycarbonvl am nonet hyl benzoni'trile A sol ution of
4- ami nomet FFPPS o e81agpk 1k SenEteRsAduct squid lzeal.sg%lt@ut Birther purificatiofee 5 step
(vi) abg)veyiey@q_@i%%%yed in 50 nL of THE and di-tert-butyl dicarbonate

5.22 I

- (1.14 g, 22 Mo in”10 m. of THE was added. The m xture was stirred for
3.5 h. The THE was evaporated and the residue was partitioned between

wat er and ; organiC .| r h ree tj ith 0.5 M HC
and water, ngamﬁ?biﬁgaﬁg%ﬁﬁgg%%H%Pgﬂ&&bn@g%wﬂ be used
wi thout fugsher O purification. Yield: 1.38 g (99%9. 'H NVR (300 Mz,
CDC13) 8 7.21 (m 2H), 4.95 (broad, 1H), 4.43 (broad, 2H), 1.52 (s, 911) 15
(viii) Boc-Pab(2,6-diF)(GH) A mxture of . {n
2, 6- df hyior @y 454 8haboligyeRs bonyl am nonet hyl benzonitrile (1.38 g, 5.16 -
nmol ; see szep (viT) above), hydroxyl am ne hydrochloride (1.08 g, 0.0155 -
To a solution ‘of Boc-Pab(2,6-diF) x HOAc (1.56 g, 5.49 mmol; see step (ix)

above) in 100 mL of THF and 1 mL of water was added 2-(trimethylsi1y1}§ghxl p-

-

nitrophenyl carbonate (1.67 g, 5.89 mmol). A solution of potassium carbonate
(1.57 g, 0.0114 mol) in 20 mL of water was added dropwise over 5 min. The

15  mixture was stirred overnight. The THF was evaporated and the residue was
partitioned between water andlmethylene chloride. The aqueoué layer was
extracted with methylene chloride and the combined organic phase was washed
twice with aqueous sodium bicarbonate, dried (Na;50,) and evaporated. Flash
chromatography on silica gel with heptahe/EtOAc =21gave 1.7l g (7_3%) of pure

20  compound.

'H NMR (400 MHz, CDCl5) 8 7.43 (m, 2H), 4.97 (broad, 1), 4.41 (broad, 2H),
424 (m, 2H), 141 (s, 9D, 1.1 (m, 2H), 0.06 (s, 9H)

25 (xi) Boc'-Aze—PabQ;G-diF.)L;T eoc). . ] _ \ _
| BOC-Pab(Z,ﬁ—diF)(Teoc)‘ (_1.009 g, 2.35 mmol; see step (x) above) was dissolved in
50 L of BtOAG saturated with HCI(g). The mixture was left for 10 min.,
. evaporated and dissolved in 18 mL of DMF, and then cooled on an ice bath. Boc-
Aze-OH (0.450 g, 2.24 mmol), PyBOP (1.24 g, 2.35 mmol) and lastly

30 diisopropylethjf] ar_m'he (1.158 g,8.96 mmoi) were added. The reaction mixture



mol) and triethylamne (1.57 g, O. 0155 nmol ). in 20 m. of et hanol was stirred
at roomtenperature for 36-h. The sol vent was- evaporat ed_lza]g [ﬁ\heZUﬁ si.due
was 20 partitioned between water and nethyl ene chloride ‘organi c layer
was washed wavpidsiamat er, dried (Na2SO4) and evaporated. TherReedWed coul d be
used without further purification. Yield: 1.43 g (929 . 'H NVR (500 MHz,
CD30D) 8 7.14 (m 2H), 4.97 (broad, 1H), 4.84 (broad, 2H), 25 4.40 (broad,
2H), 1.43 (s, 9H) (ix) Boc-'Pab(2,6-di§ X HOAc This reaction was carried
out according to the procedure descri®ed by Judlcins et al, Synth. Comm
(1998) 4351. Boc- Pab(2 6-di F) (OH) (1. 32 g, 4 37 mol ; see 30 step (viii)
above), acetic anhydride (0.477 g, 4. and 4 42 ma of 10% Pd/C 2 9
NOV 2006 WOVBSpiRiAon2 bend empyuypkisty 35§8Y11( ng’%tW@?’EFF%) ithfe2 051 of acetic

acid was hy e b h
filtered th%@%‘ﬂ%gi ?Itlégéon%ll?iég;& %S@H Jgﬁ% he%ri@t%éwgb%}églt e%z b?he resi due
was freeze- did sclpbmiedn Hbéimmatograpmrnni silieh g¢l waithchegtaheBtOAlr @33 of et hanol .
The sub-title produc u e.used without further purification. 5 Yield:
1.49 g (99%@"%@%@%%#%@8@?5% 6 7.45 (in, 213), 4.34 (s, 2H),
1.90 (s,53H), 1.40 (s, 9H) 10 (x) Boc- Pab( 2. 6- di F)(Teoc) To a sol ution of

Boc- Pab(2 6;di F) x_ HOAc 49 mmol ; see step above) in 100 nL
of TIf" and awaoomiacmas) ﬁa@@mmwmﬁmm B emigiD. B8 i t 1 opheny|

b :
ga(r)l(iza;gl § E%“%?”ﬁg?@r 2\/\2}”’ 5)ﬂégtlctlmgr gh?/ii se nggﬁnéﬁﬂ(? thg 1(51m'5>7<t gr e

was stirred overni ght. The THE was evapor at ed and the residue was

p titioned h e ,aqueous | ayer was
tract ed V\f"f‘ﬁm

2 ¥egani ¢ phase was washed
tWI ce Wig haﬁb@ﬁueipaﬂgitsl&i@)bre%aﬂb@@@{gaa SGU&n%GI ééﬁ%&%% aBo\d) @x¥apor ated. Fl ash

dissolved in 20 mL of EtOAc saturated with HCl(g). The mixture was left for 10
s - rmin. and evaperated and dissolved in 5 ml of DMF. . Ph(3-C1)(5-OCHF,)-
| (R)CH{OH)C(O)OH (0.120 g, 0.475 mmol; see Preparation A(viii) above),
PyBOP (0.263 g, 0.498 mmol) and lastly diisopropylethyl amine (0.245 g, 1.89
15 mmol) i;i_/cre added. The reaction mixture was stirred for 2 h and then poured into
350 mL of water and éxtracted three times with EtOAc. The combined organic
phase was washed with brine, dried (N2,5S0,) and evaporated. Flash
chromatography on silica gél with EtOAc gave 0.184 g (60%) of the desired sub-

title compound. -

. 20 . , .
C ' 'H NMR (400 MHz, CD;0D, mixture of rotamers) § 7.55-7.45 (m, 2H), 7.32 (m,
1H, major rotamer), 7.27 (m, 1H, minor rotamer), 7.2-7.1 (m, 2H), 6.90 (t, 1H,
major rotamér), 6.86 (t, 1H, minor rotamer), 5.15 (s, 1 H,major rotamer), 5.12 (m,
1H, minor rotamer), 5.06 (s, 1H, minor rotamer), 4.72 (m, 1H, major rotamer),
25 4.6-4.45 (m, 2H), 4.30 (m, 1H, major rotamer), 4.24 (m, 2H), 4.13 (m, 1H, major
fotamer), 4.04 {m, 1H, minor rotamer), 3.95 (m, 1H, minor rotamer), 2.62 (m, 1H,
minor rOtamér), 2.48 (m,.lH,_ major rotainer), 2.22 (m, _1H,' major rotamer), 2.10 o

_ (m, 1H, minor rotamer), 1.07 (m, 2H), 0.07 (m, 9H)

30 (xii) PA(3-CI)(5-OCHF,)-(RICH(OH)C(O)-Aze-Pab(2,6-0iF)(OMe,Teoc)



'-_"‘__‘chrorrat ography. on sili- ca gel with heptane/ Et OAc = 2/ 1 gave 1..71 ¢ (730/() of .
~pure - 20 conmpound. 0 ‘H NVR (400 Mz, CDC13) 5 7 43 (m grﬂm %gw (broad,
“1H), 4.41 (broad, 2H), 4.24 (m 2H), 1.41 (s, 9H), 1. 112( 21 0.°06 (s_,-

9H) .25 (wdgﬁ@f@ﬁze Pab( 2. 6-di F)(Teoc) Boc- Pab(2 6- di- FMTT%%%BA ,.009 g,
©2.35 mmol ; see step (x) above) was dissolved in 50 ni C saturat ed.

- with HCl(g) The m xture was left for 10 min. evaporated and dissolved in
18 m, of DW, and then cooled on a 0| ce bath Boc- Aze-OH (0.450 g, 2.24
mmol ), PyBOP (1.24 g, 2.35 mmol) and*l astly 30 diisopropyl ethyl am ne
(1.158 g, 8.96 mvl) were added. The reaction mixture 2 9 NOV 2006 WO

03/ 101423 PCT/ SE03/ 00557 - 29 . was stirred for 2 h and then poured into 350
m. of wated Wﬁlﬂ‘é&ﬁﬁhéwéﬁ DREE-RIGROMM DnAT k2, 61iifé(T@©¢)‘rﬁﬁ‘34‘1ed organic

hase was was Fl ash
*(F:)hr omat ogr a h@ﬁ%nﬁglltbrl ca %e(fmﬂ%boﬁg &\l@ane @c%’fgﬁ?‘gg for’éi@Y g (96°/c) of
- the desi recbocrﬁgmmonﬂnonﬁmmwmd@ﬂﬁle%heﬂﬁﬁmﬁfo?s%mm 2H), 4.65-4.5

3 4.23 1 3.74 1 2.45- 2. 2 ,1.40
Ersn 9||:|)|) 1501()311& Pps ez;mc)rate@axygthg gesxdgcpl_.& @rt(t;@pé nllaetwgé)n water and EtOAc(I n H)

Ph(3 a (5 )

Boc- } E Egadl g%%%ﬂf%%%‘%%l %ﬁ%ghfcgégglg%tégmfxn above) was
di ssol ved phuseﬁ'amashéd witiDAates atied a{eeSDmmdB\dai{iir@tgﬁl THawoducktéontde was | eft for
10 mn. d evapor at.e and sol of DMF. Ph(3-d) (S-OCHF2) -
(R) CH(OH) ?ﬁ}%&i‘”?‘g"%iﬁaﬁfpw E?%"“n%&g ﬁr}gﬁar ation A(viii) above),

PyBOP (0.263 g, 0.498 mmol) and lastly diisopropylethyl amne (0.245 g,
1.89 15 mmpl ) were added. The reaction mxture was stirred for 2 h and hen

pour ed i nt & (490 Mz, Wha(edy) SrRP Bl Hadri8dm: Wil d 2610<mPEh Et OAc. The { )
conbi negd o, SEQ' ﬁﬂ PRRRC1MP3 4RRNEE), Welds (286, 4 A5 0]f), 4HR399H, and .

evapor at ed.
3H), 3.63 (m, 1H), 2.67 (m, 1H), 2.38 (m, 1H), 1.87 (broad, 1H), 0.98 (m, 2H),

(xiv) Compound B .

15 Ph(?a'_—Cl)(5-OCHFZ)-(R)CH(OH)C(Q)-Aze-Pab(2,'6-diF)(OM_e,Teoc) (58 mg,
(0.086 mmol; see step (xiii) above) was dissolved in 3 mL of TFA, cooled on an ice
bath and allowed to react for 2 h. The TFA was evaporated and the residue

 dissolved in EtOAc. The organic layer was washed twice with aqueous sodium-
carbonate and water, dried (Na;SOy) and evaporated. The residue was freeze-

20 - dried from water and acetonitrile to give 42 mg (92%) of the title compound. ' N

I NMR (300 MHz, CDCls) § 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 (m, 3H), 4.6-4.45 (m, 2H), 4.29 (broad, 1H), 4.09
(m, LH), 3.89 (s, 3H), 3.69 (m, 1K), 2.64 (m, 1H), 2.38 (m, 1), 1.85 (broad, 1H)
25 UC-NMR (100 MHz; CDCla): (carbonyl and/or amidine carbons) § 172.1, 169.8,
151.9 - ' .
APCLMS: (M + 1) = 533/535 m/z

Prep-arati.on C: Pregaration of Compound C»
© 30 (i) (2-Monofluoroethy]) methanesulfonate




chr.omat.ogr aphy on. sili ca gel W|th Et OAC gave 0. 184 g (60%. of the desired
sub- title conpound. 20 'H NWVR (400 MHz, CD30D,. mxture of. rotamer%)‘B _
7.55-7.45 (m 211), 7.32 (m. IN, mgjor rotaner) 7.27 (np GLMDV 200

M nor r ot anewp o3forgzs7- 1 (m- 2H),. 6. 90 (t maj-or rota (t, IH
m-nor rotamer), 5.15 (s, 1H, nmgj or rot arrer) 5 12 (m- 1H%r¥1}gr?8$°0r§%tarre r),
5.06 (s, 1H, mnor rotaner), 4.72 (m IH nmjor rotamer), 25 4.6-4.45 (m
-2H), 4.30 (m 1H, nmajor rotaner), 4.24 (m 2H), 4.13 (m IN, major :

- rotamer), 4.04 (in, 1H, m nor 'rotamsr§1 3.95 (m 1H, i nor rotamer), 2.62.
(m 1H, mnor rotaner), 2.48 (m 1H, mgjor rotarrer) 2.22 (m IH major
rotamer), 2.10 (m  1H, mnor rotamer), 1.07 (m 2H), 0.07 (m 9H) 30
(xiii) Ph(sTaaﬂasn@@Himm(eR)sdquﬁ( ﬂu)mrmbmphﬁ(@g G3@impelieCHLde) 2 9 NOV

Ph(3- ) (o LRy B HoRR L0 s B0 G By o5 e, 234 mRAD AL 0. 099 ol
see step (Xhieﬂhaﬁd@@Nﬁbyl clileride-(Tey hy b3, hﬁﬂftﬂbXWhélﬂﬂlﬂﬁreWﬁrsﬂﬁBd groedéeor. (50 ng,

0. 60 .nmol ) acetonitrile was heated at 70C for 3 h. The solvent

was evapor atlédl @WQ‘H@F@G?E&@%&@ apd vaphed SHBENHECHESR mlat &be and Et DAC. 5
Th d
phase s wALRAR R RaC Rl S IR, G Bl e e e T O ot
coul d be usedcwiwabiedtwithbrided?S mil),idied @la,90y,), fﬂteedcrhndEBnatgm(tﬁi?z% 1H NVR
400 WHz, CDC13 7,90 (bt, io 6.51,
§, 111), W@M’?m%e&'ﬁ%éﬂﬁfﬁwﬁﬁ@ Sﬁ%g’)awﬂ%&\) 1 yhigh Yo, | (n an.

3.95 (s, %ﬂw&h&ﬁfﬁﬂﬁﬁer WificaBo®7 (M I H), 2.38 (m IH), 1.87 (broad, 111),
0.98 (m 2H), GAL 53.9 (xiv) Conmpound B 15

P (3-(:1')(5 OCHFz) (R) CH( OH) C( O) - Aze- Pab( 2, 6- di F)(OVE Teoc) (58 ny, 0.086

mol ; s i.SS0 ' of gl ed on an ice
bath and all OW 33@‘%%%%?@?1&%%& ﬁ%ﬂl% a%oﬁé_y;gﬂ?i%?t he residue
(t,J=4Hz, 1H), 443 (i, /=4 Hz, 1H), 3.09 (s, 3H). '

(i) 3-Chioro-5-monefluoroethoxybenzaldehyde

To a solution of 3-chloro-5-hydroxybenzaldehyde (8.2 g, 52.5 mmol; see
15 Prepafation A(ii) above) and potassium carbonate -(9.4 g 68.2 mmol) in DMF (10 _
rﬂL) under -n_itrogenvwas added a solution of (2-monofluoroethyl). ' '
methanesulfonate (9.7 g, 68.2 mmol; see step (i) above) in DMF (120 mL) . .
dropwise at room temperature. The mixfure was heated to 100°C for 5 h and then .
 stirred overnight at room temperature. The reaction was cooled to 0°C, poured
C C a0 o ice-cold 2N HCl and extracted with EtOAc. The combined organic extracts -
” were washed with brine, dried (N2,S0,), ﬁltered and concentrated in vacuo. The

~ brown oil was chromatographed on silica gel eluting with Hex:EtOAc 4:1)to.

afford the sub-titie compound (7.6.g, 71%) as a yellow oil.

25 'HNMR (SODM.HZ CDClg) 89.92 (s 1H), 7.48 (s, 1H),732 (s, 11-1),721 (s _
1H)487(tJ 4Hz 1H)471(tJ 3Hle)433(tJ 3Hz 1H), 424(t J=

(i) Ph S—CI)(S—OCHQCH_QF)'-(R;&CH(OTMS)CN -




dissolved-in;EtCﬁc: The organic | ayer was washed twi ce with aqueous sodium.
carbonate and water, dried (Na2SO4) and evaporated. The reS| due was freeze
20 dried fromwater and acetonitrile to give .42 ny (92% %
conpound 300 MHz, CDC13) 5 7.95 (bt, 1H, 7.2- 4&9 6. 99
(m w@ﬁmﬂ(’ 4.88 (s, 1H), 4.85-4.75 (m :J,H)P"”ZiS SH083E (m 2H)
4. 29 (broad 1H), 4. 09 (m 1H), 3.89 (s, 3H), 3.69 (m 111), 2.64 (m 1H),
2.38 (m 1H), 1.85 (broad, IH 25 13C-NWR (100 MHz; CDC13): (carbonyl =
and/or anmidine carbons) S 172.1, 16928, 151.9 APCI - N5: (M+ 1) = 533/535
mz Preparation C: Preparatlon of Conmpound C 30 (i) (2-Monofl uoroethyl)
met hanesul fonate. 2 9 NOV 2006 WO 03/ 101423 PCT/ SE0O3/ 00557 31 To a
" magnet i cal Ty aséluticrest BSﬂilchrbﬁenﬂomfﬂuBmfeﬂhmybeﬁahiamﬁle((’ﬁﬁ@ .5 mfhod mol ) in
CH2Cl 2 (90 nmL) under nitrogen at 0C was_added trie Ian||ne (23.7 g, 234
mmol ) and S"r?ézeﬁé?\)ef’éjﬂﬁ)&ﬁ%‘nemdéﬁ‘el(éfg 8188 ‘?mlj’]) 1953}1?‘3’{?15%11 m xture was
stirred at Q{4 t8heth I el § 07304 Sl gdg@;g selat [}g shed with 2N
HC1( 100 m_) The % %s('ql e%&ggﬂ e(lye? was e>c<)tra teg Qﬁ % Zgéfﬁgo niL) and the
conbi ned ofbamixture eas stacdsit GRS foed hwnd bt thom an(emrnbqumhu dtle (Na2SOM4) ,

f||tered and concentrated, i u o afford the sub-t e.conmpound (9.7

o 83% SasactyR B Asen Saptbr GBEHEY LB ettt e REREE AT ot on. | C 10
"H NWR (30@\&%@4) ﬁ%&d@oﬂceﬁ@atédm véacio 16 afflrd tHerhb,uﬂé cbfipdohd J= 4 Hz, 1H),

4.52 (t, , 4.43 (t, J =4 Hz, 1H), 3.09 (s, 3H). (ii)

3- Chl oro- 5£w&rﬁa%%we TR R PH AR Hapessd withqw flérﬂ@bplmﬂcatﬁpw

3-chl oro- 5yhvdraxybenzal dehyde (8.2 g, 52.5 mmol; see 15 Preparation A(ii)

above) and pot aSSI um carbonate (9.4 g, 68.2 rrm)l) in DM (10 i) under
nitrogen was added a sol ution of (2-monofluoroethyl) nethanesulfonate f@..}?

9. 68 3, Mty e £ 8n?s-8Prh Ll ANR e Al G e 2© ™)
Concentrated hydrochloric acid (100 mL) was added to Ph(3-Cl){5-OCH,CH,F)-

- (RSCH(OTMS)CN(10.6 g, 5.8 mmol;..sep,s_tg:p (iii) aboye) and the solution
stirred at 100°C for 3 h. Afier cooling to room temperature, the rééétion \;vas ! |
further cooled to 0°C, basified slowly with 3N NaOH (~300 mL) and washed with

15 EtZO (3 x 200 mL). The aqueous layer was acidified with 2N HCI (80 mL) and
extracted with EtOAc (3 x 300 mL). The combined EtOAc extracts were dried
(Na;SOy), filtered and concentrated in vacuo to afford the sub-title compound (8.6

g, 98%) as a pale yellow solid that was used without further purification.

20 Re=0.28 (90:8:2 CHCly:MeOH:concentrated NH,OH) | |
'H NMR (300 Mz, CD;0D) §7.09 (s, 1H), 7.02 (s, 1H), 6.93 (s, 1H), 5.11 (s, h L
1H), 4.77-4.81 (m, 1H), 4.62-4.65 (m, 1H), 4.25-4.28 (m, 1H), 4.15-4.18 (m, 1H). | |

(v) Ph(3-C){(5-QCH,CH,F)-(SYCH(OACYC(OYOH (a) and Ph(3-Cl)(5-
25 OCHCHF-(RICHOHCOQOH® |
A solution of Ph(3- CI)(S -OCH,CHoE)-(R, S)CH(OH)C(O)OH (8 6 g, 34.5 mmol;
see step (iv) above) and L1pase PS “Amano” (4.0 ) in vinyl acetate (250 ml) and
- MTBE (250 mL) was heated at 70°C under mtrogen for 3 d. The reaction was
cooled to room temperature and the enzyme ;emoved by fﬂtran_on through

3  Celite®. The filter cake was washed with BtOAc and the filtrate concentrated in



~afford the

dropwi se at room'tenperature. The nixture was heated to*100C for 5. h and
then stirred overni ght at room t enperature. The reaction was cool ed to 0C,
poured 20 into ice-cold 2N HCl' and extract ed with Et OAc. T?@ N@Hb?
‘organi ¢ exty ﬁlyyere washed with brine, dried (Na2SX4), Tiltered and
concentrated in vacuo. The brown oil was chr omat ogr aphe EGHEPIEER gel
eluting with Hex: Et OAc (4 1) to afford the sub-title conpound (7.6 g, 71
% as a yellowoil. 25 "H NMR (300 MHz, CDC13) 5 9.92 (s, iN, 7.48 (s,
111), 7.32 (s, 1H), 7.21 (s, 1H), 4.3 (t, J = 4 H, 111), 4. 71 (t, J= 3
Hz, 1H), 4.33 (t, J = 3 Hz, 1H), 4.24 (t, J 3Hz IH) . (iii)

Ph(3-d ) (5- OCH2CH2F) - (R S CH(OTI\/IS)CN WO 031101423 PCT/ EONCB 2QQG 5 32
To a sol uti eacuaf Chratdtedrapty mﬂﬁ&kﬂ@lﬁ@@%ﬁﬂﬂl@k@hﬂ@ﬁ(éﬂs@ g, 37.5 mol ;
see step (ii) above) .and zinc iodide (3.0 8 mol) in CH2A 2 (310 nl)
was added PW@@WQF‘%‘?WﬁW@?&ﬁF@é@ ?ﬂ@lc‘g'nPOFBd Cﬁ)ﬁﬁ’bb@ll%}’r%\hse at 0OC under

ni trogen. t tenperature

over ni ght, %&gn@ ?Ieegféf&lh%ﬁ&é s Bﬁesq H Q&%&ﬁg%ﬂ%%@ﬁ'w@%oﬁ@ éeE organi c | ayer

was separ at &g sairaf egb-tiflde@Birtnd () iwlas élSﬂxﬂveﬂl‘miH@(Drﬁi’fél’mb L}ahc&«ﬁiﬁfmx;vﬁhtcuo to g
r,own Qi at was use

wi thout fur ?ﬁgiél:ﬁ"f‘]%‘ P ﬂ’ﬂﬂld’éfpgﬁlg%éﬁg%{"z‘? O/%%&‘ff’ 1“‘3{:‘(??53?1\9)6”:5??(% a)(s

OCH, CH2E 00 nL
dded Lo Pl g O o R PRl T Tee step

(iii) aboveyorapeund (9 (38|2.83%es agellow el at 100C for 3 h. After cooling to
roomtenperature, the reaction was - further cooled to 0C, basified slowy
h 3N NaCH (-300 nlL) and washed with 15 Et20 (3 x 2006L), The aqueous
Iéger was abaidiférn Sad-Tikle Codpodd@¥HB80 nml) and extracted with Et OAc (3 x 300

nlt) Thec S were (Na2S™4), filtered and
concent r”ét e h%%@@)%@? %&gf%@ng%gﬁs@ compound (8.6 g, 98% as a
pal e yell ow}mmd(zhba&mgm% Mool ath, 7.8 hem, BB i, haRisiQ0s,

A - 1H), 4.77-4. 81 (m, 1H), 4.62-4.65 (m, 1H), 4.25-4.28 (m, 1H),4.15-4.18 {m, 1H). .

(vi) Compound C
15 To asolution of Ph(3-CD(5-OCH,CH,F)- (R)CH(OH)C(O)OH (818 mg, 3.29

mmol; see step (v) above) in DMF (30 mL) under nitrogen at 0°C was added
HAze—Pab(OMe)-ZHCI (1.43 g, 4.27 mmol, see international patent application
WO 00/42059), PyBOP (1.89 g, 3.68 mmol), and DIPEA (1.06 g, 8.23 mmol).
. The reaction was stirred at 0°C for 2 h and then at room temperature overnight.
C » 20 The ihixtur_e was concentrated in vacuo and the residue chrométographed two
| ~ timeson si_iicé gel, eluting first with CHCl5:EtOH (15:1) and second with
EtOAc:BtOH (20:1) to afford the title compound (880 mg, 54%).

_ “R¢=0.60 (10:1 CHCI;:EtOH) | | | |
‘25 'HNMR (300 MHz, CD;0D, complex mixture of rotamers) 57.58-7.60 (d J=8
. Hz 2H), 734 (d, J = THz, 21-1),705708(m 2H), 6.95-6.99 (o, 1H), 5.08-5.13
(m, 1H), 4.77- 4, 82 (m, 1H), 460—4 68 (m, 1H), 3.99-4.51 (m 71—1), 382 (s 3H)
2.10-2.75 (m, 2H). | SRR L
o BC.NMR (150 MHZ CD30D) (carbonyl andfor amldlne carbons) 5 173 3, 170 8
"."30 '_152_5 ' o '




: 20 Rf ="0. 28 (90 8 2 CHCI3 MeOH: concentrat ed NH40H) tH NVR (300 M—lz ~CD30D) - -
.3 7.09 (s 1H), 7:02 (s, 1H) 6.93 (s, 1H), 5.11 (s, 2§4 By- gﬁﬂ&l (|n .
. 1H), 4.62-4.65 (m 1H), 425428(m 111), 415418(m H?‘ -
- Ph(3-C) (SWOEHRGHEF) - ( S) CH( OAc) C(O) OH (a) --and Ph(3- 0)(5C’2/§E03/00857 o
- *OCH2CH2F) - (R CH(OH) (O OH (b) A solution of SR S
Ph(3-d ) (5- OCH2CH2F) - ( R, S)CH(O—|)C(O)O—| (8.6 g, 34.5 mol; see step (iv) .
above) and Lipase.PS "Amano" (4.0 g)z4 n vinyl acetate (250 nL) and MIBE"
(250 m.) was heated at 70C under nitrogen for 3 d. The reaction was cool ed
" to roomtenperature and the enzynme renoved by filtration through 30
~Celite(r). s washed with EtOQAc and the filtrate

concentr at g‘%ﬁr@% (gle WV\DOS/'lOlQS' PCT/ SE03/ 00857 33 'vacuo.
- Chromat ography on silica gel eluting with CHCL3: MeOH: Et 3N (90: 8: 2)

afforded the trleth Iam ne salt of sub-title co pound (a) as a yellow 0|I
In  additi BEpapye OFING (PR3 - Qe HEQEHI QBICEAhpaerian)( b) (4.0 g) was
obtai ned. I of sub title corrpound (b) was -dissolved in H2O (250
m.), aci digl&gg—wérh 5 2N HCl and extracted with EtOAc (3 x 200 nlL). The
conbi nesl oPgaﬂMS@GH&@J(B)C}MBHKI@WQH -PaNT2&PA).04 5 d g, DIOM efihddnide concent r at ed
in vacuo tqQ vield ub-titl conpound 329% as a yellow oil.
Dot tor SEERIRETT GhARG pAesoliol Ry Lmh of £ g dlcHed Lo eact o

CHCLS: MOty GONERN 434 G o AR ok IO ey ORI oSy (. 1), 7. 02
(s, IH, 6.93 (s, 111) , 4.62-4.65 (m

| H), 4.25-ykdd 0:6¢3 BI&I)OO%-’) OIBIEAHIII:Btlf(mpD&DdaS l(S\Zil*)'\@@arrpound Cis To a

sol ution of Ph(3-Cl) (5-OCH2CH2F) - (R CH(OH) C(O OH (818 ngy, 3.29 mol; s?e\
step (v) above) in DMF (30 nL) under nitrogen at 0C was added =
HAz e- Padp ( OVeNRHE[400 K3, @sob)zatazﬁ&elzwseeswﬂ;mﬁasﬁmﬂhl pHj,ent application
V\DOO/42059A5 PyBCP (1.89 3.68 mmol ), and DIPEA (1.06-g, 8.23 nmmol).

The reacti® @B,sl%tniﬁi?féﬁltaﬁﬁb(?élf@ 1H, mingpeptamesh 749 (Tﬂo%maé@merat ure

~.over ni ght  rotamer), 7.15 (m, 1H), 7.12 (m,, 1H, minor rotamer), 6.89 (t, 1H, major rotamer),

6.87 (t, 1H, minor rotamer), 5.22 {m, 1H, minor rotamer), 5.20 (s, 1H, major
rotamer), 5.13 (s, 1H, minor rotamer), 4.80 (m, 1H, major rotamer), 4.6-4.4 (m,

15 2H), 4.37 (m, 1H, major rotamer), 4.19 (i, 1H, major rotamer), 4.07 (m, 1H,
minor rotamer), 3.98 (m, 1H, minor retarher), 2,70 (m, 1H, inindr rotamer), 2.55
(m, 1H, major rotamer), 2.29 {(m, 1H; major rotamer) 2.15 {m, iH minor rotamer)
Bo.NMR (100 MHz; CD,0D): (carbonyl and/or armdme carbons, rotamers) &
172.6, 172.5, 172.0, 171.7, 167.0 |

20 MS(m/z)465M=~1F,467 M+ 1" o BN
. . _ .
Preparation of Compound B (Ph(3-CI)(5-OCHF;)-(RICH(OH)C(O)-Aze-Pab(2,6-
1.E: . :
: CompoundE

25 Ph(3 -Ch(5- OCHFZ) (R)CH(OH)C(O) Aze—Pab(Z 6—chF)(Teoc) (81 mg, 0.127
o mmol; see Preparanon B {xii) above) was d1ssolved in 0.5 mL of methylene _
chlonde and cooled on an 1ce bath TFA (3 mL) was added and the reaction was
' 'left for 75 min. The TFA was evaporated and the res1due was freeze dried from -

- water and acetonitrile. The crude product was punﬁed by preparative RPLC W1th



20 The ni xture was concentrat ed in vacuo and the resi due - chr omat Oﬁl éph_ed ,
two times on silica gel, eluting first wth CHCI 3: Et OH (1§§1N05n f8econd
with Et OAc: Et OH (20:1) to afford the title corrpound (880 ny, 54% . Rf =
0.60 (10:1 WAGKHMIEBOH) 25 H NVR (300 MHz, CD30D, corrpl eXPOY/SEN3I08570f
rotarrers) S 7.58-7.60 (d, J =8 Hz, 214), 7.34 (d, = 7 Hz, 211),
7.05-7.08 (m 2H), 6.95-6.99 (m '1H) .5.08-5.13 (m 1H), 4.77-4.82,(in,
1H), 4.60-4.68 (m IH), 3.99-4.51 (m3 7H), 3.82 (s, 3H), 2.10-2.75 (m

2H). 13C-NWR (150 MHz; CD3OD): (carbonyl and/ or am di ne carbons) 8 173. 3,
170.8, 30 I52.5 2 9 NOV 2096 WO 03/101423 PCT/ SE03/00857 34 APC -Ms: (M

Zpﬁ% 3204? ?5 ' m&w %5)) ?9?&”‘8’8\4%‘?%)9 mg (33 8L HEe compound as

[
Ph(3-d) (5- Imlqﬁg);gﬂfe GHlyOhoL( O - Aze- Pab(Teoc) (0.045 g, 0.074 mml; see
Preparation A (ix) a ove) was dissolved in 3 nL of TFA and aIIowed to
react for 1 h. TFA was evaporated and the residue was freeze dried from

ter/ t o f d
s CTEA sar IR oo MR GOt b p Dot Amethy 32 U GipTPO I
7. t55 7. ;:'5 (;nlafgi-botame?),H358((m II-th.m?iszo&ltnef)p‘l? 2476 {m, 37 BDO(MIf%m%}Ofn Ear
r ot aner major ro m m nor
rot amer), , GOQQ“?%)':% S%K\tl HH‘P&%EPF’F’EW&@F)(S 1HGH@TPT cttamefi‘-ilg)lﬁ‘l(ﬁbﬂH B8fer), 5.22

(m IH m rl-@fanfeﬂt 9n’¢ts) 1HPm#8r fofamer}; 4, 7@%0{}1 rﬁﬁ&ﬁﬂﬁf;ﬂs@ £63-3.45 Stn, IH m nor

rotamer), 4.8 H, nmgj or rot aner), I'N,
i; or rot ar?éi)) 4. 3&(14,91}( mRaioriEptammel).of. 1§ G, alHern)ajor mtmerl #1031(% 1Hm nor r ot amer),
9

gr ( Tot ;%rn?} %n%) %r@ﬁgﬁf‘#H %rr%llj?grrI(D[B()I}eéH2 Gﬂnrluz)ﬁ&r Ot'ﬁngtla%—\er)zl i nor Eg}[ a#eljr)
13C- NVRo( 1Qh, M-BzmmGEE@da)cr), Qaar(ﬂanHJ maocotmeg?. a7 (n, léﬁmﬁms rotaners) 8
172.6, 172. rgtarn%r 2I D ;ﬁ) 7, 167. :
POaNMR (75 MHz; CD;0D): (carbonyl and/or amidine carbons, mixture of
" rotamers) 8 171.9, 171.2, 165.0, 162.8, 1604
APCI-MS: (M + 1) = 503/505 m/z.
15 - . |
Preparation of Compound F (Ph(3-CI}(5-OCH,CH,F)-(R)CH(OHC(O)-Aze-Pab x
(i) Ph(3-C1)(5-OCH,CH,F)-(R)CH(OH)C(Q)-Aze-Pab(Teoc)
To a solution of Ph(3-Cl)(5-OCH,CH,F)-(R)YCH(OH)C(O)OH (940 mg, 3.78
Q 20 mmol; see Preparation C (v) above) in DMF (30 mL) under nitrogen at 0°C was e
- added HAze-Pab(Teoc)*HCI (2.21 g, 4.91 mmol), PyBOP (2.16 g; 4.15 mmol),
‘and DIPEA (1.22 g, 9.45 mmol). The reaction was stirfcd at 0°C for 2 h and then
at room temperat!ir'e for 4 h. The mixture was concentrated in vacuo and the
residue chromatographed't{vice on silica gel, eluting first with CHC13'EtOH (15:1) |
25 and second w1th EtOAc: EtOH (20:1) to afford the sub-title compound (450 mg, B

20%) as a crushable white foam

Mp: 80-88°C
Ry = 0.60 (10:1 CHCly:BtOH) o



20+ IVB (rﬂz) 465 (M 1) 467 (M + 1)+ Preparation of Conmpound E . _

( Ph( 3- C1) ('5- OCHF2) -( R).CH( OH) C( O) - Aze- Pab( 2, 6- Conpound  E 25 9N8V 2[][]5 - '
Ph(3- Cl ) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab( 2, 6- di F) (Teoc) (81. grg 127 mol ; .
see Preparwbiogins(xii) above) was dissolved in 0.5 nL %ETEE&BQ)?S#S ne .
chl oride and cooled on an ice bath. TFA (3 nlL) was adde reactl on,
was left for 75 nmina The TPA was evaporated and the residue was freeze
dried from water and acetonitrile. e crude product was purified by
preparative RPLC with 2 NOV MG WD 0377101423 PCT/ SE03/ 00857 35 CH3CN: 0. 1M
NHAQAc (35:65) to produce 39 ng (55% of the title conpound as its HOAc
sal t, purlliy 99% 1H NWR (400 MHz, CD3OD mixture of rotamers) S 7.5-7.4
(m 2H), 7.1BMNMR @00NEHz, GD:63, gpmplex saesweg of ot@@er)dy 7. 70Hd, e Bdlz, r ot amer ) ,

L2 T o & SRl s SRR, 1D SR oo 5 0es oG, OLAE)

mi nor rot amg)”)a,75448702(n(,m{) abbo-413 6, 1EDI SR 3 (rf}s@ﬁ zuo@@(vsrm M. 4.30 (in,

| H, nmaj or rotaner) 6 (m 1H major rotamner) 1H, C m nor

r ot aner) ; 30@*3 I(Ir{’{n %HD OWﬁ%ﬁHBOt aner), 2.63 (i n, 1H minor rotaner), 2.48
'10 (m g 1Hyp 6@60)7 .21 (in, 1H nmejor rotaner), 2.07 (m 1H,

m nor rot arrer "13CNWR (75 MHz; CD3OD): (carbonyl and/or

am di ne car bons mxture of rotaners) 5 171.9, 171.2, 165.0, 162.8, 160.4

APCI - ME: = 3/505 mz. 15 Preparation of Conpound F
(Ph( 3- 0)(@%@&@\@ (R)CH(OH) C(O) - Aze-Pab x TFA). (i)

Ph(3-0 ) (5p n of o
Ph(3 Cl) (5- 1%}?g{ZF - wgwﬁzggwf%ywﬁqﬁg@ﬁ%gee Pr epar at i on
C (v) abovssk sten (lmveBwaﬁﬂl)ssqhwdem I%M@“EA and alfx@eglde react for 40 (“ \

10 min. TFA was evaporated and the residue was freeze dried from water/acetonitrile

to yield 0.33 g (93%) of the title compound as its TPA salt,

'H-NMR (600 MHz; CD3;0D) rotamers: § 7.8-7.7 (m, 2H), 7.54 (4, 2H), 7.08 (s,
1H, major rotamer), 7.04 (s, 1H, minor rotamer), 6.99 (s, 1H, major rotamer), 6.95
15 (s, 1HD), 6.92 (s, 1H, minor rotamer), 5.18 (m, 1H, minor rotamer), 5.121 (s, 1H,
major rotamer), 5.08 (s, 1H, minor rotamer), 4.80 (m, 1H, major rotamer), 4.73
(m, 1H), 4.65 (m, 1H), 4.6-4.4 (m, 2H), 4.35 (m, 1H, major rotamer), 4.21
(doublet of multiplets, 2H), 4.12 (m, 1H, major rotamer), 4,06 (m, 1H, minor
rotamer), 3.99 (m, 1H, minor rotamer), 2.69 (m, 1H, minor rotamer); 2.53 (m, 1H,
20  major rotarner), 2.29 (m, 1H, major rotamer), 2.14 (m, 1H, minor rotamer). | o~
C-NMR (150 MHz; CD30D): (carbonyl and/or amidine carbons) § 172.8, 172.1,
1674 .
ESI-MS+: (M+1) = 463 (m/z)

25 Preparation of Corrinbund G (Ph(s-cms-ocmm-(R)CH(OHE(Q)’-AE-
Pab(OH) . |
(i) Ph(3-CI)(5-OCHF,)- (R)CH(OH)C{O}-Aze-Pab{OH, Teoc)
" Ph(3- Cl)(S-OCHFz) (R)CH(OH)C(O)-Aze-Pab(Teoc) (0.148 g, 0.24 mmol; see
Preparatlon A step (ix) above) was dissolved in 9 mL of acetomtnle and 0.101 g

S 30 | (1.45 mmol) of hydroxylamme hydrochlonde was added The mixture was heated



added HAze- Pab(Teoc) HC1(2.21 g, 4.91 mol ), PyBOP (2.16 g, 4.15 mmol), and
DLPEA (1.22 g, .9.45 mol ). The reaction was stirred at Oﬁtgfﬂﬁvzjzﬂﬁﬁand t hen
at roomtenperature for 4 h. The mixture was concentrated in vacuo and the
resi due chr‘gg% Q(Hrgphed twice on silica gel, eluting first with CHC13: Et OH
(15:1) 25 and 2eCoRd with Et OAc: EtOH (20:1) to afford th 8T o
conpound (450 ng, 20% as a crushable white foam Mo: 80 88C R{ 0.60 (10:1
CHC13: Et OH) 2 9 NOV 20U6 WO 03/101423 PCT/ SE03100857 36 '"H NWMR (300 MHz, :
CD30D, conpl ex mixture of rotaners) S$%.79 (d, J = 8 Hz, 2H), 7.42 (d, J=
8 Hz, 2H), 7.05-7.08 (m.111), 6.93-6.99 (m 2H), 5.08-5. 13 (m 111),
4.75- 4. 80 (m 2H), 4.60-4.68 (m 114), 3.95-4.55 (m 8H), 2.10-2.75 (m
2H), 1. 05- & 70rC s 2.2 filtesdQBroligh CAM® afd M@ratb@ ThMriderodac607 mz. (i)
Compound F Ph(3 CI S/S OCH2CH2F) - (R CHE}Uz -Aze- Pab‘(lTeocé 0.357 g, 0.589
mol ;  see biE) @S Ui Sligetydp é’éxﬁSFPPI’Gth?Et fyrther parierdiond | owed t o
react for 40 10 m.n TPA was evaporated and the residue was freeze dried
fromvvater/acetonitrile to yield 0.33 g (93% of the title conpound as its
TPA salt. ' fif)REBR-CHGOVHE;)-(BRENOENCED A rePa(05F) 7. 8- 7. 7 (m 211), 7.54 (d,

I o 1 BRG- S A RRPE  yasegubr dEba DR mSfBReRer ) 5. 18 (m

1H, m nor r%@fé?r@b abé/e)wae 8isschtdd ilBISAAL bOtRAIER z)nd ﬁnﬂ%fmx Thd . m nor
rotamer), 4.80 (m 1H, major rotamer), 4.73 111), 4.65 (m IM 4.6-4.4

(m 2H), 4. gsct{omwamﬂow topracegdaiione rmzwteleFM@abY?@prami antfhei pl ets, 2H),

4.12 (m 11 ( 399(m 1H,
m_nor rot arr%a?lﬁﬂgigg %&?%&H%ﬁ_é Pig aﬁ%?[erﬁ(gLaclnllirhﬁerﬂag&g@ fﬂ'& i I’El%ﬂfo maj or
gtcarrer ), 2pc2£fbd(a|rfr.1 fileead:dried (D), Vietimpee ug (fielidbvénwo btdps 629 pof thot aner ) .
1 Nl\/Ro(l C%?OD) (carbonyl and/or am dine car bons) S 172.8, 172.1,
L t1tle comipoun

- MS (m/z) 482 (M - 1); 484 (M + 1)* o o
]H NMR (400 MHz; CDs0D): 6 7.58 (d 2H), 7.33 (m, 3H) 7.15 (m, ZH) 6.89 (t
. 1H major rotamer), 6.86 (t, 1H minor rotamer), 5.18 (s, 1H major rotamer; and m,
15 - 1H minor rotamer), 5.1_2 (s, 1H minor rotamer), 4.77 (i, 1H major rotamer),4.42
(m, 2H), 4.34 (m, 1H major rotamer), 4.14 (m, iH_major rqtamer), 4.06 (m, 1H
minor rotamer), 3.95 (m,'lH minor rotamer), 2.66 (m, !H minor rotamer), 2.50
(m, 1H major rotamer), 2.27 (m, 1H major rotamer), 2.14 (m, 1H minor rotamer) _
- BC.NMR (100 MHz; CDs0D): -(car_bonyl and/or amidine carbons, rotamers) & -
C 20 1724, 172.3,172.0, 17141523, 152.1

Preparation of Compound H : Ph(3-CI)(5-OCHE,)-RICH(OHC(O)-(HAze- -
Pab(2.6-diF)(OH) | | |




: *_167 4. ESI-IVB+ (IVH) = 46 3. (rdz) 25 Preparatlon of- Corrpound G.
~-(Ph(3-d) (5-0CHFa) - (R) { OH) C(O) - Aze- Pab(OH)). (i) : e
~Ph(3-a)(5; @}2) (R CH OH) (O - Aze- Pab(OH, Teoc) - 29NOV Zﬂﬁﬁ Lo
Ph(3- O ) (5YOCPEPFB( R) CH( OH) O( O) - Aze- Pab(Teoc) (0.148 g, POTSEOMMENT, see

Preparation A step (|x) above), was dissolved in 9 nL of acetonitrile and =

0.101 g 30 (1.45 mmol) of hydroxyl am ne hydrochl ori de was added. The
mxture was heated 2 9 NOV 2096 WO (33/101423 PCT/ SE03/ 00857 37 at 70C 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)(5-0CHFZ)-(R)CH OH) C(O -Aze-Pab(OH) 5 :
Ph(3-d) (5- OCHF2) - (R)CH(C]—I)C(O) Aze- Pab(C]—I Teoc) (0.145 g, 0.23 mol; - see
step (i) alipB AueesNHC dJF -0: n1_ of CH2A 2 and 9 n1_ of TFA. The

reacti on was . 0Ge ut es F at ed and the

resi due wa ‘bgslr) V@g t}s]i %i lﬁed ’Fhég’%a | nterest were

-C pool ed anqnﬁdn%%@z@rdxﬁabréb%monnmeekﬂcomg Eiésnﬂotydeélﬂka& f‘er 1 xw; steps 62%

of the 1lo titl.e ¢conpound {m 4 (M )+ 1H NMR (400
11

VHz cmombov@? P530?d3 19+g,, 35 ganl cBH;P Av(:w ok, zzm) mn@l)ager@t 1H ngj or
t d 15
08 ) Rl ghd e S0 s ST o Bl f L (@l g 20
rot amer), 4ev4aﬁo:€uml aﬂ&-l)the éesﬂiﬁe (was ﬁalrhttmpcblbetméxam)andéﬁmC(ﬁﬁ thH rraj or
rotanmer), 4.06 nor r ot ane H m ta 2.66 (m
1H mi noz r B aqlieog af‘?ﬁ”asl%trﬁ‘éff {’”ﬂi’ gf‘éﬁé‘i‘l)nﬁto%%d(t m%ﬁ’eggj or (
rotaner), gudflc (fiise MrhsMwiSHed' %ﬁﬂ%hhe Fd CaAR dyd0Qvdvkia, )1 (car bog?*>
and/ or am di ne carbons, rotaners) 20 172.4, 172. 3, 1572 0, 171.4 152

152.1 M e pebrernatograpity (@@rpm/helptﬂnqaﬁ(m Y 1§qd3heombE) e CRIEPHIGHY G2 O) - ( S) Aze-
g, 77%) as an oil which crystallized in the refrigerator.

"H-NMR (400 MHz; CD;0D): § 7.19 (m, 2H), 4.654.5 (m, 3H), 3.86 (m, 1H),

3.73 (m, 1H), 2.45-2.3 (m, 2H), 1.39 (s, SH)

(i) H-(DAz e—NHCHg—Ph[2,6~d1P, 4-CN) x HC1

Boc-(S)Aze-NHCH;-Ph(2, 6-diF, 4-CN) (0.707 &, 2.01 mmol, see step (1) above)

was dissolved in 60 mL of EtOAc saturated with HCl(g). After stirring at room

temperéture for 15 minutes, the solvent was evaporated. The residue was dissolved

20 in CH3CN/H20 (1/1) and was freeze-dried to- g—ivé the sub-title compound (0.567 y ~

g, 98%) as an off-white amorphous powder. L

 IH.NMR (400 MHz; CD;OD): § 7.49 (m, 2H), 4.99 (m, 1H), 4.58 (m, 2H), 4.12
(m, 1H), 3.94 (m, 1H), 2.80 (m, 1H), 2.47 (m, 1H)
25 MS (m'/z) 252.0’ (M+ - |

(i) PR(3-C 1G5 OCHFo)—(REH(OH)C(Q)-(S)Aze NHCHp—Ph(Z 6-diF, 4-CN)
| Ph(3- c1)(5 OCHFZ)-(R)CH(OI-DC(O)OH (040 g, 1.42 mamol, see Bxample 1(vii)
_ " above) was dissolved in 10 mL of DMF and H-(S)Aze vNI.-ICH_z-Ph(2 6-diF, 4—CN) _
30 x HCI (043 g, 1.50 mmol, see step (i) above) and PyBOP (0.779 g, 1.50 mmol) -




Pab(2,6-di F)(OH O 0 HH F - OH HO N 4N2 F 25 d OCHF2 WD 03/ 101423 2 9

Nov 2u0$ . PCT/ SE03/00857. 38 (|)Boc (:S).Aze- NHCH, - Ph(2 6- %W%e
" Boc- (S)Aze-OH (1.14 g, 5. 6 mrol ) was' -.di.ssolved in 45 nlL

Am nonet hyl | uor obenzonitrile (1.00 g, 5.95 nol, see Exa e 1(xiv)
5 above), P?/]é&gﬂﬂéislo g, 5.95 mmol) and DI PEA (3.95 hL n‘? T wer e
‘added and the solution was stirred at roomtenperature for 2 h. The sol vent
was evaporated and the residue was partitioned between H20O and Et OAc (75
nmL each). The aqueous phase was extrdted with 2 x 50 M, EtOAc and the:
conbi ned organi.c phase was washed with brine and dried over Na2S04. Fl ash
to chromat ography (Si 02, EtOAc/heptane (3/1)) yielded the sub-title
conpound (1ws# adged, 7fZ)%Jwa$ bRIDIPEA (0 &L, omﬁﬁ@h)L | Afer isﬂl-rfo@eat rrecfmi gerat or.

"H NVR (400 MHz; CD%O% 719& 211), 4.65-4.5 (m 3H), .3.86 (m 1H),
3.73 (m 1,_63mp2raﬂ35 (%thez Rplvent Jxps (egapog%% The (qspcym was partitioned

H-(S) Aze- NHGEZ: B I C (32 I F, 4-CN)
(0.707 g, 2. 018%721-1%I et L) ﬂn@?&g@mﬁp iR w2 dbedl! O 00
sat ur at ed wivith ZI{:WQ)LEMA@andsthermmhglcébrgaIﬁorphasleemsemahod mthcbnnaj m nut es,

and uas T B0 GGt Sa10w TR EUBPHORMEN: CNbBURD (ogsP g 69y as an

off-white ayrelﬂai@usmpamdwm ound (dﬁd\g\/lﬁwafﬂ%l\dﬂz CD3AD): 5 7. 49 (m 211),
4.99 (m 111), 4.58 (m 211 |
o TH-NMR (400 MHz; CD;0D) rotamers: & 7.43 (m, 2H), 7.31 (m, 1H, major
C rotamer), 7.26 (m, 1H, minor rotamer), 7.2-7.1 (m, 2H), 6.90 (t, 1H, major
10 rotamer), 6.86 (t, 1H, minor rotamer), 5.14 (s, 1H, major rotamer), 5.11 (m, 1H,
_ minor rotamer), 5.04 (s, 1H, minor rotamer), 4.71 (m, 1H, major rotaroer), 4.6-
W 445 (m, 2H), 4.30 (m, 1H, major rotamer), 4.2-3.9 (m, 1H; and 1H, minor
rotamer), 2.62 (m, 1H, minor rotamer), 2.48 (m, 1H, inajor rotamer), 2.21 (m, 1H,
major rotémer), 2.09 (m, 1H, minor rotamer) -
15 BC.NMR (100 MHz; CDsOD): (carbonyl carbons) § 171.9, 171.8
MS (m/z) 484.0, 485.9 (M - 1), 486.0,487.9 (M + 1)*

(iv) Ph(3-C)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2.6-diF)OH) .
| Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(0)-(S)Aze-NHCH;-Ph(2,6-diF, 4-CN) (0555
C 20 g, 1.14 mmol, from step (iii) above) was dissolved in 10 mL of BtOH (95%). To
this solution was added hydroxylamine hydrochloride (0.238 g, 3.42 mmol) and
EtsN (0.48 ml, 3.44 mmol). After stiming at room temperature for 14 h, the

solvent was removed and the residue was dissolved in EtOAc. The organic phase .
o was washed with brihe and ;0 and was dried over Na,SO;. The crude product . .
S 25 was punfied by preparative RPLC with CH,3CN:0.1 M NH4OAc as eluent yleldmglz :
|  the title compound as an amorphous powder (0.429 g, 72%) after freeze—drymg |

| IH-NMR (400 MHZ CD30D) rotamers 8 7. 35—71 {m, 5H), 6. 90 (t lH maJor -‘ S
vrotamer) 6 85 (t, 1H, mmor rotamer) 5 IS (s, IH rnajor rotamer), 5. 12 (m lH v

v. 30 mmor rotamer) 5 08 (s 1H, mmor rotamer), 4.72 (m, 1H, major rotamor) 4. 5 4 4




,‘(m 1H) 3:94 (m 1H, 2.80 (m 111), 2.47 (in, -IH 25 I\/S(rﬂz) 252 O(MF
1)+ (iii) Ph(3-d)(5-OCHF2) - (R)CH(O—DC(O) (S)Aze- NHCHr-P&(%%
- Ph(3-C1) (5- OCHF2) - (R)CH(C]-{)C(O)C]-I (0.40 g, 1.42 mol rrple 1(V|||)
~above) wasy@ysaehyed in 10 nb of DMF andH- (S)Aze- NHCH2- %‘“@@'F 4-CN) 30
X HCl (0.43 g, 1.50 nmol, see step (ii) above) and PyB 030Gs g, 1.50 .
mml) g. 2 9 NOV 200& WD 03/ 101423 PCT/ SE03/ 00857 39 wer e added, foll owed
by DIPEA (1.0 nL, 5.7 nmmol). After stirring at room tenperature for 2 h,
t he sol vent was .evaporated. The resitue was partitioned between H20 (200
nm) and BtOAc (75 nL). The aqueous phase was extracted wth 2 x 75 nL .
Et CAc and the conbi ned organi c phase was washed with brine 5 and dried over
Na2SO4. Fl &sh2idhf3hdme dHaphipr (Singa), 4Eﬂmc1HerpaJan@ta(rwe/r)1)4)04 (yi eded t he

sub-title cg nd as.an 0 IVR. (400

rot aners: ’gpzfgtaflnﬂ(} 32%@ ]7‘?3"@“(’%@%” %g?é lﬁo StamM?fB&D:rgn 1H, m nor
rotamer), M2t rﬂajcﬁrrrmaaﬁﬂ))z 2@(1&(1}1 tnajod KtarfiR), Q110 (01 M GhbE0lamed. 86 (t, | H,

m nor rota%e &Wmm or rotamer), 5.11 (m IIl, mnor rotaner),
5.04 (s, 1€ PO Mz FE1OD): cawhor(yhﬁndlammﬁap@bonsdp@@msﬁlﬂ 4.45 (m
211), 4,30 Ok tamer), 4.2-3,9 (m 1H and 114, m nor

rotarrer) éﬂg@ 1%1"0 aalilsor%‘lsfngr rotamer), 2.48 (m 1H, ngjor rotarrer'), 2.21
(m IH  nmSe/z)ddnes)9.0 ¢A0A)( £19.1,521.0(Mar1)f ot anmer) 15 13C NVR (100 MHz;
CD30OD): (carbonyl carbons) 5 171.9, 171.8 M5 (mlz) 484.0, 485.9 (M- 1)-
486.0, 487.9 (M+ 1)+ (iv) '

3 3 (SRR AL R e A

Ph(3-Cl) (5- F2) - - [ -CN) (0.555

g, 1.14 mTBEb,LQﬂB)om step (|||) above) was dissolved in 10 ni of EtOH (95&){2\
To this,s % Ol Jod dr-pchl oride (0.238 g, 3.42 mml)
and Eth 1 g at room tenperature for 14
h, the soBmeMe—MZﬂemadlaanm pdﬁaltlaﬂﬂicm We7di2asqloeed, 0A9ELt OAc. The

or ganl ¢ phas mmol) was dissolved in 10 mL of EtOAc saturated with HC(g) and allowed to

react for 10 min. The solvent was evaporated and the residue was mixed with
Ph(3-CI)(5-OCH;CHF2)-(R)CH(OH)C(O)OH (50 mg, 0.188 mmol; see
15  Preparation C (v) above), PyBOP (109 mg, 0.20% mmol) and finally

diisopropylethy! amine (96 mg, 0.75 mmol) in 2 mL of DMF. The mixture was
stirred for 2 h and then poured into 50 mL of water and extracted three times with
EtOAc. The combined organic phase was washed with water, dried (Na2504) and
evaporated. The crude product was flash chromatographed on silica gel with

- 20 - EtOAc:MeOH (9:1). Yield: 100 mg (87%). - _ _ _ ~

Pt
N
Se—

"4 NMR (300 MHz, CD;0D, mixture of rotamers) 8 7.85-7.75 (m, 2H), 7.45-7.25

(m, 7H), 7.11 (m, 1H, major rotamer), 7.08 (m, 1H, -minof rotamer), 7.05-6.9 (m,

2H), 6.13 (bt, 1H), 5.25-5.05 (m, 3H), 477 (m, 1H, partially hidden by the CDsOH
25 signal), 4.5-3.9 (m, 7H), 2.64 (m, 1H, minor fotamer), 2.47 (m, 15, major

totamer), 2.25 (m, 1H, major fotamér), 2.13 (m, 1H, minor rotamer)

(it) Ph(3-CH(5-QCH,CHF,)-(RJCH(OHC(O)- Aze4P_(OH)
Hydroxylamine hydrochloride (65 mg, 0.54 mmol) and trlethylatmne (O 319 g,
30 3. 16 mmol) were mixed i in 8 mL of THF and somcated for 1 hat 40°C, Ph(3—




was washed with brine ‘and H20 and was dried over Na2804 The cr ude %oduct
25~ was. puri fi ed by preparati've RPLC wi th. CH3CN: 0.1 M NH4©¢\02 asN@\’
yielding the titie conpound as an anorphous powder (0.429 g, 72% after .

freeze- dryl%03/101h:h3NNR (400 MHz; CD30D). rotaners: .8 735 E&?é‘%"%@ 6.90 -
(t, I'H, major rotaner), 685(t 1H, m nor rotarrer) i maj or -

~rotaner), 5.12 (m 11l, 30 mnor rotaner), 5.08 (s, 1H m nor rotaner),
4.72 (m |IH major rotaner), 4.644 2 NOV 2Qu6' WO 03/101423

PCT/ SE03100857 40 (m 2H),:. 4.30 ( 1H, nmjor rotaner), 4.12 (m 1H,
maj or rotamer), 4.04 (m 1H, m'nor rotarrer) 3.94 (m 1H minor rotaner),
2.62.(m 1H_ mnor rotaner (m. maj or rotaner), 2.22 (m IN
maj or r ot anBh§- O@BR1GHE (R} (Oﬂﬁ)ﬁ@) A@tf‘&hé?r))(% mg ). NvRneb Geaniiep; () CDBCD) -

b | d di b t 2.4, 5.171, /1.0, 152. 3
151 5 VB (s A E TP Rt TRE T ndimisds s R Jor Pl ar at  on of
Conpound ) 43 G k6 e B fm&&aval? Qnﬁédﬁlbg 10 (1)

3-Cl 5- OCH2CHF9 RCH Pab(Z) B Aze- Pab
(. nazfonmw&mé%% bl RS (oee

di ssol ve of EtOAc saturated with HCl (g) and allowed to ...
react foér;i 1%1{}}#%9%—1‘% sol vent was evaporated and the residue was mxed with

Ph(3-Cl) (5- OCH2CHF2) - (R CH(OH) C(O OH (50 ng, 0.188 nmmol; see 15 Preparation
C b 209 nnol fi | i | et hyl

C () b0Vl NEHPERNA0S HBonsilis Hploedhl 74184 wlhSERBOPYL Y |
and then pow eg, 'ﬂﬂn?QHThaaﬁfrdéﬁﬁ {]7@9@memrﬁﬁbﬁ@téxﬁ&ﬁ$oyﬁ'ﬁﬁlv‘“h Et CAc.

ani ¢ phase was was wat er, dri‘ed (Na2804) and

The- conbi ned or
zepor at ed. ZHDh@?%EtUE]ét ?frr@ldmlﬁts,v\ﬁ'g §.La6n 1&hmiverregmapheth 6tk | i ca gel with

20 Et OA 54—(@ BOD, m xture
of rot arrer sg gt 3%{5 )7%'9@ % IH o%&a&%&)@,’?'ﬁé\ﬁ [ a(i‘?—ig)‘gt 14 1H, maj or
rotanmer), 7uQ8H], M08, 1Hi m@_]br fotteene B P7 (ud, TG nfinér rotamer), 2.66 (m, IH .
oA oo minor rotamer),2.50 (m, 1H major rotamer); 2.27 (m, 1H, major rotamer), 2.14

(m, 1H, minor rotamer).

BC.NMR (100 MHz; CD3;OD): (carbonyl and/or amidine carbons, mixture of

15 rotamers) § 172.8, 1722, 1714, 159.1, 158.9, 154.2. |
APCI-MS: (M + 1) = 497/499 m/z

Methods 1 and 2 ; Preparation of Salts of Compound A -
Method 1 : General Method for Salt Preparation
: C . 20 The following generic method was employed to prepare salts of Compound A:

200 ni‘g of Cdmi:ound A (see Preparation A'above_) was dissolved in 5 mL of

MeQH. To this solution was added a solution of the relevant acid (1 0 molar
equi\ralent) dissolved in 5 mL of MeQH. Afier sﬁrring for 10 minutes at room

- temperafure, the solvent was removed bjf way of a rotary evapori;tor. ‘The

B 25 remaining solid material was re-dissolved in 8 mL of acet_onitrile:HZO (1&1). |

Freeze-drying afforded colorless amorphous material in each case.

~ Acids employe d: .
(13) (+) 10-Camphorsulfomc | '

' 30 bmahc




“2H), 6.13 (bt, 1H), 5.25-5.05 (m 3H) 4.77 (m IN, partially hldden by 't he
CD30H 25 S|gnal) 4539(m 7H), 264(m 1H, minor rota Nﬂ sz(m

- 1H, major rotamer), 2.25 (m 1H major rotaner), 2,13 (m “TH" ninor .

 '_ rotamer) ( Cl) (5- OCH2CHF7) - (R) CH(OH) C( O) - Aze- Pab O(})E droxyl am ne’
* hydr ochl orw ?@gﬁ nmy, 0.94 mml) and triethylamne (0. 3?& “3%573 16 rrrml)

were mxed in 8 nL of THE and sonicated for 1 h at 40C. Ph(3 2g NOV 2Q i
- 03/101423 PCT/ SE03/ 00857 41 ) (5-0OCHZCHF2) - (R) CH(OH) C( O) - Aze- Pab( 2) (96
my, 0.156 mmol; see step (i) above)4Xvas added with 8 nL nore of THF. The
m xture was stirred at 40C for 4.5 days. The sol vent was evaporated and
the crude product was purified by preparative RPLC with CH30N 0.1 M NH4OAC
'(40 60) . ' Yigllshex@Atulpgn(i®8% . 5 Purity: 99% 1H NMR (300 MHz, CD3CD, nixture
rotarrers S 7.6-7.55 (m 2H), 7.35-7.3 (m 2H), 7.12 (m 1H, rmaj or
rotarrer) PhesBhTie, 1H, i nor rotamer), 7.05-6.9 (m 2H), 6.15 (triplet of
‘mul tipletsy; Phogsglh%ﬁc(m Ill, mnor rotaner), 5.13 (_s,,_ I'H;, 10 maj or
rotanmer), 5.08 H, m nor. rotarrer) 4.77 (m 1H, major rotaner), 4.5-4.2
(m 5H), 4p@8u¢n¢$ulnh¢mmaj or rotainer), 3.97 (m 1H, minor rotaner), 2.66
(m 1H, or. rotarrer) 2.50 (m |HITB.]OI’ rotaner), 2.27(m 1H, '
maj or . r8ta S)l 2.14 (m 111, minor rotamer). 13C-NWVR (100 MHz; CD30D):
(carbonyl angdighyardcHiofig@e car bons, m xture of 15 rotamers) 5 172.8, 172.2,
171.4, 159.1, 158.9, 154.2. APCI - MB: (M+ 1) = 497/499 mz Methods | and 2:
Pr epar ati oﬁﬁcéliaﬁ%ts of Conmpound A Method 1 : General Method for Salt
Preparatio | om ng generic nethod was ernpl oyed to prepare salts
of Conpoun g;%gnégg@s&ﬂé of Conmpound A (see Preparation A above) was
di ssol ved hydréchivdricof MeOH. To thi's solution was added a sol ution of t hg‘\)
rel evant acid (1.0 nolar equivalent) dissolved in 5 nL of MeOH After
stirrir}é) for 10 mnutes at room

Appropriate characterising data are shown in Table 1.

Table 1 : -
Salt . Mw acid | Mw sait | LRMS | & ppm (MeOD)
H18, H19, H24
(see structure at end
of Method 9 below)-
(18)-(+)-10- 23220 [72920 2309 7.57,7.68,397
camphorsulfqnate - . 1495.1
14970 R -
17273 . {/\}
maleate 116.07 | 612,97 |114.8 7.45,7.64,3.89 -
| | 495.1 |
. 1 497.0
| cyclohexylsulphamats | 179.24 676.14 | 177.9 | 7.44,7.64,3.89
R ) S 1951 .
| 496.9
6743
| | 676.1 R
phosphate 3795 | 59489 4951 | 737,761,384




' terrpe’rature the sol vent was rermved by way of a rot ary evaporator The 25-*
remai ni.ng solid material was re-dissolved in 8 ni of . acetonl hﬁl Ty
(1:1). Freeze-drying afforded col orless am)rphous mat er} edle
Aci ds enplWQ&#101433]'S) - (+) - 10- canphor sul foni ¢ 30 nmali ¢ MW’%QQ
03/ 101423 PCT/ SE03/ 00857 42 cycl ohexyl sul pham ¢ phosphoric
di met hyl phosphoric p-tol uenesul phonic 5 L-lysine L-1ysine hydrochloride
sacchari ni ¢ nmet hanesul phoni ¢  hydrochBoric 10 Appropriate characterising
data are shown in Table 1. Table 1 Salt Mwv acid Mv salt LRVS 8 ppm ( MeQD)
H18, H19, Hz24 (see structure at end of Method 9 below) (1S)-(t)-10-

232.20 729. 262369757768, 397 canphppgphTonate 495. 1 497. 0 727.3
r :

593.1 |
dimethylphosphate 126.05 622.95 124.9 7.50, 7.66, 3.92
| 495.1 -

497.0
621.2
623.0
p-toluenesulphonate 172.20 669.10 170.9 7.54,7.71,3.95
C 495.1

_ 4970 -
L-lysine 146.19 643.09 145.0  {7.36,7.60,3.83
495.1
_ 497.0
L-lysine hydrochloride 182_.65 679.55 495.1 7.36,7.60,3.83
497.0 '
531.1
(HCD) |
saccharinate 1183.10 | 680.09 |18L9 |744,7.64 3.89
' 4951 ’

497.0 _ |
C methancsalphonate | 9611 | 59301 | 4951 | 7.57,7.68,3.97
' | 4970 |
5912
o _ 5031 | v
hydrochloride | 3646 | 53336 - | 4951~ |7.5,7.67,3.95

B ol ases |
531.1
5325
5352




- mal eate 116.07 612.97 114.8 7.45, 7.64, 3.89 495.1 497.0 :
cycl ohexyl sul phamat e 179. 24 676.14 177.9 7.44, 7.64, 3.89 495.1 496. 9 s
674.3 676.1 phosphate 97.99 594,89 495.1 7.37, 7.61, 3. 38 j\{@ %2& | 41° }

WO 03/ 101 01?@(6§E03/00857 43 497.0 593.1 dimethylp
622.95 124. 7.66, 3.92 495.1 497.0 621.2 623P‘6T E03/00857

p-tol uenesul phonate 172.20 669.10 170.9 7.54, 7.71, 3.95 495.1 497.0

‘U ysine 146. 19 643.09 145.0 7.36, 7.60, 3.83 495.1 497.0 L-lysine .
-hydrochl oride 182. 55 679.55 495.14ﬁ.36, 7.60, 3.83 497.0 531.1 (Hd)
saccharinate 183.19 680.09 181.9 7.44,7.64. 3.89

All salts formed in this Method were amorphous.

Method 2 _ o
Further amorphous salts of Compound A were made using analogous techmques
5  to those described in Method 1 above from the following acids:
hydrobromic acid (1:1 salt)
hydrochioric acid (1:1 salt)
sulphuric acid (1:0.5 salt)
1,2-ethanedisulfonic acid (1:0.5 salt) : (,
10 1S-camphorsulfonic acid (1:1 salt) -

R

(+/-)-camphorsulfonic acid (1:1 salt)

- ethancsulfoﬂip.aéid,(lil salf). .
nitric acid (1:1 salt)
toluenesulfonic acid (1:1 salf)

15 methanesulfonic acid (1:1 salt)

. p-xylenesulfonic acid (1:1 salt)
2-mesitylenesulfonic acid (1:1 salt)
1v,5_naphthalenésulfonic acid (1:0.5 salt)
naphthalenesulfonic z_;cid (1:1 salt)

20  benzenesulfonic acid (1:1 salt) . |
saccharinic acid (111 salt) | O
‘maleic acid (1:1 salt) . |
phosphoric acid (1:1 salt)

D-glutamic acid (1:1 saj_[_t) :
25 . L-glutamic acid (1:1 salt) |
- D,L-glutamic acid (1-1 salt) . -
- L-arginine (I lsalt)
 L-lysine (1: 1 salt) R
_' - L-lysine hydrochloride (1:1 salt)
30 glycine (1:1salt) = . L



. 495.1 497.0 nethanesulphonate 96. 11 593. 11 4951 7. 57, 7 68 3.97 497. 0 o
'594.2 593.1 hydrochloride 36.46 533.36 495.1 7.55,- 7:67, '3.95 496.9. -
531.1 532.5 535.2 WD03/101423 2 2 NOV 2a 9 PCT/ SE03/ 008575 M AllG sal ts'.
fornmed in tﬂkﬁnﬁﬁ? d were anorphous. Method 2 Further anorphous salts of
Conpound A weré made using anal ogous techniques 5 to tho¥edddeBfbed in
Met hod | above fromthe follow ng acids: hydrobromc acid (1:1 salt)
hydrochloric acid (1:1 salt) sulphuric acid (1:0.5 salt)
1, 2-ethanedi sul fonic acid (1:0.5 salt3510 | S-canphorsul fonic acid (1:1
salt) (+/-)-canphorsulfonic acid (1:1 salt) ethanesulfonic acid (1:1
salt). nitric acid (1:1 salt) toluenesulfonic acid (1:1 salt) 15
nethanesulf@ﬂmﬁmﬁddkﬁﬂbﬂbsaJt) p-xylenesul fonic acid (1:1 salt)
2-mesitylenesulfonic acid (1:1 salt)

tartaric acid (1:1 salt)
fumaric acid (1:1 salt)
citric acid (1:1 salt)

5  L-(-)-malic acid (1:1 salt)
D,L-malic acid (1:1 salt)
D-gluconic acid (1:1 salt)

C . - Method 3 : Preparation of Amorphous Compound A, ethanesulfonic acid salt |
10 Compound A (203 mg; see Preparation A above) was dissolved in ethanol (3 mL)
and ethanesulfonic acid (1 eq., 95%, 35 pl.) was added to the solution. The

S * mixture was stirred for a few minutes, and then the solvent was evaporated. The
resulting oil was slurried in iso-octane and evaporated to dryness until a soiid
material was obtained. Finally, the substance was re-slurried in iso-octane and the

15  solvent evaporated again resulting in a white, dry, amorphous solid. The

substance was vacuum dried at 40°C overnight.

Methods 4 10 9 : Preparanon of Crystalline Comgound A, ethancsulfomc acid salt

Method 4 : Crystallisation of Amorphous Material
C - 20 Amorphous' Compound A, ethanesulfonic acid salt (17.8 mg; see Method 3 above)

* was slurried in methy! iso-butyl kfj:tone' (600 p L). After 1 week, crystalline

needles were ohserved, which were filtered off and air-dried. -

S Methodé 5 to 7 : Reaction Crystallisations (withoﬁt Anti-solvent)
25  MethodS | e
| Compound A (277 mg; see Preparation A above) was dxssolved in mcthyi iso-
butyl ketone (3.1 mL). Ethanesulfonic aCId was added (1 eq., 95%, 48 nhL).
Prec1p1tat1on of amorphous ethanesulfonate salt occun'ed lmmedlatcly More o
_ methyl z.s-o-butyl ketone (6 mL) Was added and the slurry was treated W1th
_ 36 ‘ 'ultrasound FmaHy, a third portlon of methyl zso-butyl ketonc (3 6 mL) was added




1, 5- napht hal enesul fonic acid (1:0.5 salt) naphthal enesul fpmgi N’ggcjﬂ@&( 1:1
salt) 20 benzenesul fonic acid (1:1 salt) saccharinic acid %1: 1 salt) )
mal ei ¢ aciVi0 03101428al t) phosphoric acid (1:1 salt) D-gl Uf‘é"f*f&ﬁosfé s (1:1
salt) 25 L-glutamic acid (1:1 salt) D/ L-glutamc acid (1:1 sa 1%
L-arginine (1:1 salt) L-lysine (1:1 salt) L-lysine hydrochloride (1:1
salt) 30 glycine (1:1 salt) 29NOV2g4A WO 03/ 101423 PCT/ SE03100857 45
salicylic acid (1:1 salt) tartaric acid (1:1 salt) fumaric acid (1:1
salt) citric acid (1:1 salt) 5 L-(-)-malic acid (1:1 salt) D, L-malic acid
(1:1 salt) ,D-gluconic acid (1:1 salt).C Method, 3 ; Preparation of
Anor phous %FF}?BH??CP?‘NY WitigH e¥emnizhhyih giying @’éargiwtl‘t}”t@??}p(ﬁﬁd'e’ﬂ (203 ny; see
Prepar at i ' i ]qg,lgllﬂ esul fonic
acid (1 eg?",’ﬁ%%%?&%ﬁ a\s\lgg&%g&cf\eﬁg&? S&Sﬁgﬁgggﬁléﬁ ré? ans @{t%%[e] was stirred
for a fewoff, wathed withnoethylesv-burd ketwine ¢hi mid sndaingrisdat ed. The resulting oil
was slurried in iso-octane and evaporated to dryness until a solid
mat erial was obtained. Finally, the substance was re-slurried in iso-octane
and the 1%smddgnt evaporated again resulting in a white, dry, anorphous
solid. The

Compound A (236 mg; see Preparation A above) was dissolved at room

temperature in methyl iso-butyl ketone (7 mL). Ethanesulfonic acid (1 eq., 41 w L)
was mixed with 2 mL of methyl iso-butyl ketone in a vial. The solution of
Compound A was seeded with crystalline Compound A, ethanesulfonic acid salt

10 (see Methods 4 and 5 above). Then, 250 p L of the methyl iso-butyl ketone
solution of ethanesulfonic acid was added in portions over 45 minutes. The
solution was seeded again, and the temperature was increased to 30°C. Then, 500
u L of the methy] iso-butyl ketone solution was added over approximately 1 hour.
The resulting slarry was left overnight before a final amount of the methyl iso-

15  butyl ketone/acid solution was added over 20 minutes. The vial was rinsed with
1.5 mL of methyl iso-butyl ketone, which was added to the slurry. After a further
6 hours, the crystals were filtered off, washed with methyl iso-butyl ketone (2 mL)
and dried under reduced pressure at 40°C. A total of 258 mg of crystalline salt
was obtained which corresponds to a yield of approximately 87%.

20
Method 7
Compound A (2.36 g; see Preparation A above) was dissolved in methyl iso-butyl
ketone (90 mL). Seed crystals (10 mg) of Compound A, ethanesulfonic acid salt
(see Methods 4 to 6 above) were added to the solution, and then ethanesulfonic

25  acid (40 p L) was added in two portions. Further seed crystals (12 mg) and two
portions of ethanesulfonic acid (2 x 20 p L) were then added. The shury was
diluted with methyl iso-butyl ketone (15 mL) before the addition of ethanesulfonic
acid was continued. A total amount of 330 p L ethanesulfonic acid was added, in
portions, over 1 hour. A small amount of seed crystals was added and, finally, the

30  slurry was left overnight with stirring. The next day, the crystals were filtered off,



substance vas vacuumdried. at 40C overni ght. Methods 4 to 9: Preparation of
Crystal |l i ne.Conpound A, ethanesul fonic acid salt Method 44 @%s@% | i sation
of -Anor phous Material G 1 20 Anorphous Conpound A, et hane%gl hi cid salt
(17.8 ny; skeowsnad 3 above) was slurried in methyl: i sechhydneket one
(600.t L): After 1 week, crystalline needles were observed, which were
filtered off and air-dried. Methods 5 to 7: Reaction Crystallisations

(wi thout Anti-solvent) 25 Method 5 Qﬁnpound A (277 ng; see Preparation A
above) was dissolved in nmethyl iso- butyl ketone (3.1 nlL). Ethanesul fonic
acid was added (1 eq., 95% 48 Q Precipitation of anorphous

et hanesul fonate salt occurred imedjately. Mre nethyl iso-butyl ketone (6
nL) was add&gshehwith methyl lﬁ?‘tbyty\‘/\)é%‘“ter@étﬁéﬁz)\/ﬂnﬁl Jrieduasier eduesd REPSSUS nal |y, a

031 101425 FeR S Tucikenh SRR R e el prlls ASRu, DY L0 O

stirring (ragesiohdingtd 4 yieldof 89%e next day, the substance had transforned
into crystalline needles. The slurry was filtered off, washed w th nethyl
i so-butyl ketone (0.5 nL) and air dried. 5 Method 6 Conpound A (236 ng; see
Pr epar atsj onyignaRRV Sl Maatlich Ay MAH Aond QAMALEIAREAT Ure in methyl iso-butyl
ketone (7 ni). Ethanesulfonrc aci eq., was mxed with 2 nL of
met hyl iso-Mehgd8ketone in a vial. The solution of Conpound A was seeded

with crystallin nd. A, pethapesulfonic acid salt. 10 (see Methods 4 and
5 above). ?‘?"é??"%%‘g%w@'%# PR ﬁ?ﬂ Hiaé%v-e i ‘ﬁsﬁ?&"‘@ﬁ‘e”"‘%ﬂ%ﬁ‘}‘jﬁon of

et hanesul f qi2GuIRCTEL 3AGioAGES Hediél tBB5C. OMBarRMBfonftoacill widtagGed (B SOl uUti on
- seeded again, and the tegg‘erature was increased to 30C. Then, 500 L

of_the net Hyl Thea eyl ggatatr ¢t Hmd) vios addedpndibe selipagvasvesdedphoxi mtely 1
hour. ~phe cil-@&glny hitid A;'%ié\iﬂ'(gsdi ohic Qs g@éa Iggglfgawm% %HS(’%} amount of the

met hyl 1so uty et one ution wa over utes. The
vi al was r iCrgsallizetibistarted almost immediately. The slurry was left for about 80 :

L minutes at 35°C before being allowed to cool to ambient temperature (21°C).
| Two hours later, the crystals were filtered off, washed three times with ethy!
acetate (3 x 0.4 mL), and dried under reduced pressure at 40°C. A total of 170 mg
15 of crystalline title product was obtained which corresponds to a yield of

approximately 82%.

Method 9
| Compound A (20.0 g; see Preparation A above) was dissolved in iso-propanol
C | 20 - (146.6 mL) at 40°C and ethanesulfonic acid (3.46 mL, 95%, 1 eq.) was added to
o | the solution. To the resulting clear solution, seed crystals of Compound A,
ethanesulfonic acid salt were added (50 mg; see Methods 4 to 8 above). Thén,
ethyl acetate (234 ml) was added over 10 nﬁnutes. The resulting slightly opaque
solution was seeded once'xﬁore (70 mg) and left for one hour at 40°C with stirring
25 | to allow for crystéllizatioﬁ to start. After this, a total of 352 mL of ethyl acetate
B was added af a COné'tént_ rate over one hour. When all of the_etbyl acetate had been
B added, the shurry was left fo_f 1 hour, before being cooled to 21°C over 2 hours, |
. The c:ystallizétidﬁ w'aééllov}éd to continite for 1 hour ét 21°C Vbefore the brystals -

| were ﬁlt_e_réd’ off, washed twice .w;'th ethyl acetate (50 mL + 60 mL) and finally, - |




1.5 nL of - met-hyl i so-butyl- ketone mhlch was. added to the slurry. After a
“further 6-hours, the crystals were filtered of f, washed with nmethyl.
i'so-butyl ketone (2 nL) and dried under reduced pressur (gma‘tota
- of -258 ng woOoemyesal line salt was obtained which cqrreggégé% sa'yield of
~approxi mately 87% 20 Method 7 Conmpound A (2.36 ¢g; see Preparatlon A above)
- was dissolved in nethyl iso-butyl ketone (90 nL). Seed crystals (10 ng) of
Conpound A, ethanesul fonic acid salt,, (see Methods 4 to 6 above) were added
to the solution, and then ethanesulfonic 25 acid (40 L) was added in two
portions. Further seed crystals (12 ny) and two portions of ethanesulfonic
acid (2 x 20 s L) were then added.- The slurry was diluted wth nethyl

i so-butyl I@é@‘b‘ﬁ@ﬂ(PE@E“‘??QP”E%‘FW%W%@“&H&NQ Adpabat 2 drepfastitioni ¢ aci d was
cont i nued. @ &@%%%%{%%1 fb%@?%)hdl r}fx‘é&hf %%l-ockgrﬁ»,ﬁsg oh@s added, in

portions, see was added and
finally, the 30 slurry was |eft overnlght Wi th stirring. The next day t he .
crystals filtered o 2006 WO 03/ PCT.JSEO3 00857 47
washed wit OWB?‘HS‘} El%@“ﬁi‘fﬁ@? éﬂwﬂéwﬁ%‘%teﬁﬁﬁd@mqsg ! 'reduced
pressure aly d0fe At Qs AleydiRg Mdéu%rﬁéd %ﬂ%na?(ogy 9&3%&@ caystal line
product was obtai ned corr?%*pon i ng ield of 89% t hods 8 and 9:

React i on CegmhipgtionftiRbasL, WN}RCHV%H nng 2DMECRSY . eBRsuad A (163 ny;
see Prepa v The

ol uti on il B RaARRF AR e a0 R S ORI et B ) [ 11,
et hyl acet dicare(ichl &tmd:t)trewajs tlmdsiﬂd shnweh bllews ofTht | oslcands ememdﬁdvm,t h to :
crystallin oundA | ph see, M 4to7
above) . V?%F?rfa‘f‘lld r?%ﬁeda‘?%tmﬁeﬁﬁ?gﬂf &Feﬂ%k asfigne |th y was leff

for abapt GRmidkhneb&Brmid:) aéccpb,ai sBnBEkd WA (beve dodforntePthd ati@nbi ent
tenperature (21C. Two hours later, the crystals were filtered off, washed
t hr ee ti nmebetwpant @Wonfonners was found to be 70:30. H22 could not be observed as . -

these protons-were in fast exchange with the solvent CD;0D. e

23 / Y
N-—0 .
20 2/
19 Z'Q_'Hz
.O-;_\ LO~H
8.
102( o
BRI

-



acetate (3 x 0.4 nL), and dried under reduced pressure at 40C. A total of
170 nmg 15 of crystalline title product was obtained which corresponds to a -
yield of approximately 82% Method 9 Conpound A (20.0 g; -sg;w?mat'i'on A
above) was dissolved in iso-propanol 20 (146.6 ni) at 40¢ & : A
et hanesul f RPE¥HE42d (3.46 mL, 95% 1 eq.) was added to tREE/SEed/#8470n. To
"the resulting clear solution, seed crystals of Conpound A, ethanesulfonic
acid salt were added (50 ng; see Methods 4 to 8 above). Then, " ethyl
acetate (234 nL) was added over 10 m4gutes. The resulting slightly opaque
sol ution was seeded once nore (70 ng) and left for one hour at 40C with
stirring 25 to allow for crystallization to start. After this, a total of
352 nL of | I ; \/ our. Wen
AT of the Bphu SR aRd haRaRH Rl bR b A T L hour
bef ore bei ny thospisdotmingl@tinvter tw2 fhouns pucldihe tbatyesidoh. 'Blxt cooplingas al | owed
to continue for 1 haur 21C, hef he crystals were filtered off,-
washed twi cEPRHFRH ¢ ﬁiff?%@é?‘é“l gc 2SS 6o m) and finally, \WO03/101423 2
5 Nov 2006 PCT/ SE03100857 48 dried under reduced pressure at 40C
overnight. Atotal of 21.6 g of a white, crystalline salt was obtained,
cor r espohdi Ahand & MR ghepice pibith Resigatmentyandpreton-EBypb gpreelaiong eanesul f oni ¢
acid salt was gﬁ%grised by NMR as follows: 23 5 ng of the salt was

di ssol ved in deuterated nethanol (0.7 nL) troscopy. A conbination of 1D
(1H, L3C and selective NOE) and 2D (gCOsY, gHSQC and gHVBC) NWR

experi r'rentsr re used. All data were in good agreement with the

t heoreti cal cture of the salt, shown below. The nolecule exists in two

I L et Qe T
rati o betweéNot he {wo conﬁpzm"rrer_s vas | foltipdicityf be 70: 30. H22 coyl d not be
(C):Ibserved as tlJ.%esc “Eﬁtm ﬁvﬁge—i—ﬁ—f—a‘mhaﬁgew% h— "3?2?1.};5/%%* CD3CD. _
SR AR DA A 117.5° - 6.88 (1) R -
2 C 1535
2 11535 .
3 |cH |1200 (7155
5 1197 |7.13 (s)
4 C 1362 |
4 1359 |
N CH 1250 1736 (8
| C N N S BT NECN
16 C 144.5 |
l6 1453
7 CH |117.3 - 7.20 (s)
7 ol 7.15 (5)
18 [cH [720 15.20 s)
IER a0 [512)
9 - [CO 173.1
e | ms
R CH, |516 |a4.38(m)




4 . s1s 00 2\.15 61407 $ 10 13 NH 24. 16 23 .1_:O-|V\%%Ogﬁ¥1§ggﬂ-ao FF
18\ /20 19-NHzZ 22" O\ ZO~H 102 ~\ O 101 15 2 NOV .2006 037101423 - .
PCT/ SE03/-00857. 49 Both the proton and the carbon resonance -correspondi ng
- to positiopdsnadses split due to the spin-coupling w th gdyesdgusts uori ne
~nuclei in that position. The coupling constants are 2JHF=73 Hz and ' JcF=-
263 Hz. 5 'H and 13C NWR chem cal shift assignnent and proton-proton
correl ations are shown in Table 2. gfpble 2 C Atom Type 13C shift/ 'H
shift/ppnb and JHH/ Hz No. ppma nmultiplicity 1 CH 117.50 6.90 (t) 73
(2JHF) 11 117,50 6.88 (t) 2 C 153.5 2' 153.5 _

1 0:4.21 (m).
1 | 1490 0 |'a4.06m)
N 1:3.99 (m)
12 CH, 217 ‘:2.55 (m)
1 5:2.29 (m)
12° 23.2 a:2.70 (m)
| b:2.15 (m)
13 CH |63.1 4.80 (m)
13’ 66.2 5.22 (m) ()
14 o |1729 -
@ 173.6
15— NH ' 876 (L,br) 52
15’ 879 (t,br) 52
116 CH, 435 | 4.59 (AB-pattern) 159
o 446 (AB-pattern) 15.9
16’ 4356 4.53 (AB-pattern) 15.9
' 4.49 (AB-pattern) 1159
17 |C 146.9
17 |70 \
18 CH 129.1 ' 7.56 (d) 78 7 0 ™
s 11291 757 7.8 | \/
19 CH | 1292 767 @ 738
19’ 1294 770@ |78
20 ~ |C 1249 -
200 | 1249 "
21 C 1624
21 |1623 |
R b7 N‘Hz - _ ' . Not observed
2 |CH; |68 396 ()




3.CH 120.0 7.15(s) ~ 3 119.7-7.13 (s) 4 C 136.2 4' 135.9 5 CH 125.0 7. 36
6C144.5 6 1453 7 CH 117.3 7. 20(g) NGV 103, 2
9 CO173.1 9 47

(s) 5
7.15(s)

124.9 7.31 (s)
8 CH.72.0 5.20(s) 8
51. 6 a: 4. 38WPA§1U43 NOV 2006 WD 03/ 101423 PCTI SE03/ 00857 pé&fsrobnds21 (M)
12 CH2 21.7 a:2.55 (m b:2.29 (m

11' " 49.0 a:4.06 (M

23.2 a:2.70 (m

m b:3.99 (m) 12
b:2.15 (m) 13 CH 63.1 4.80 (m

74.0 5.12(s)

172.9 14" 173.6 14 NH 8.76 (t, br) 553

15

SURN

66,2 5.22 (M)

101

CH3

1.28 (1)

7.4

102

CH2

2.77 (m)

74

*Relative to the solvent resonance at 49.0 ppm.

PRelative to the solvent resonance at 3.30 ppm.

“s=singlet, t=triplet, m=multiplet, br=broad, d=doublet

Obtained in the gCOSY experiment.

“The resonance is a triplet due to coupling with the two fluorine nuclei. T er=263

Hz.

HRMS calculated for CosHuCIF,N,OsS (M-H) 605.1284, found 603.1296,

Crystals of Combound A, ethanesuifonic acid salt {obtained by way of one or more -

of Examples 4 to 9 above) were analyzed by XRPD and the results are tabulated

 Table 3

below (Table 3) and are shown in Figure 1.

d value (A) | Intensity (%) | Intensity
16.5 10 -
122 74 vs
11.0° 4 1w
2.0 33 5
8.3 3 Ve
7.6 6 w
64 4 w
6.2 12 m
6.0 - 7 m -
5.9._ 16 m
55 |15 m

3.8 11 C-12




15" 8.79 (t, br) 5.2 16 CH2 43.5 4.59 (AB-pattern) 15.9 4.46 (AB-pattem
15.9 16' 43.6 4.53 (AB-pattern) 15.9 4.49 (AB-pattern) %%hﬁﬂ 1ﬁ%ﬁ 146. 9
17" 147.0 18 CH 129.1 7.56 (d) 7.8 -18' 129.1 7.57 (d) . &. ¥9 CH 129. 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 W3 P¥2%phserved 24 CH3 64.8 3.96 (s) 2 9 NOPCIGESY/YES703/ 101423
PCT/ SE03/ 00557 51 101 CH3 1.28 (t) 7.4 102 CH2 2.77 (m 7.4 'Relative to
t he sol vent resonance at 49.0 ppm bRelative to the solvent resonance at
3.30 ppm ‘'s=singlet, t=triplet, ngbultiplet, br=broad, d=doublet 5
dObt ai ned in the gCOSY experinent. “~The resonance is a triplet due to
coupling with the two fluorine nuclei. 'JeF--263 Hz. HRMS cal cul ated for

C24H29CI F2INgQ8S (W) g 605 1284, found 605} 1296. 10
51 7 -
{466 25 »
4.60 36 : s
431 . |57 s
4.25 18 m
419 {20 Tm
4.13 12 m
4.00 112 m - (’ _)
13.87 - 113 m
3.83 . 6 w
376~ T T -
3.72 6 \'
3.57 _ 9 m
3.51 7 m
3.47 5 W
3.39 3 vw
331 11 m
3.26 —J10 m
3.21 18 m O
3.16 4 W
3.03 |8 m
2.78 4 W
274 3 w
2.67 3 vw
2.56 5 w
250 5 W
246 7. m
2.34 4 '




Cryst aI s.of Corrpound A et hanesulfonlc acid-. salt (obt ai ned by way of one or
nmore of Exanples 4.to 9 above) were anal yzed by XRPD and the results. are :
t abul ated - bel ow (Table 3) ‘and are shown in:‘Figure 1. 15 éggﬁ(al ue.
(A) | ntensigdosdMazs Ntensity. 16.5 10 m 12.2 74-vs 11 op(?gt 33 s
3’vw7.6'w644w6212m607m5910m5515m2 NO\/2006
WO 03/.101423 PCT/5E03/00857 52 54 100 vs 5.1 7 m 4.66 29 s 4.60 36 s
431 57 s 4.25 18 m 4.19 20 m 4.13532_ m4.00 12 m1l) 3.87 13 m3.83 6 w .

221 5 w
2.00 : 3 VW
1.98 3 | W

DSC showed an endotherm with an extrapolated melting onset temperature of ca.-
131°C. TGA showed a decrease in mass of ca. 0.2% (w/w) around the melting
point.'l DSC analysis repeated with a sample of lower solvent content showed a

5 melting onset temperature of ca: 144°C.

Method 10 : Preparation of Amdrphous Compound A, benzenesulfonic acid salt

Compound A (199 mg; see Preparation A above) was dissolved in ethanol (2mlL). -
Benzenesulfonic acid (1 eq. 90%, 70mg) was dissolved in ethanol (1 mL) in a vial.
10  The ethanol solntion of the acid was added to the solution of Compound A and the
vial was rinsed with 1 mL ethanol, which was then added to the mixture. The

G

mixture was stirred for a few Hﬁhutes, and then the ethanol was evaporated until
an oil was formed. Ethyl acetate (3 mL) was added and the solvent was

evaporated again to dryness. An amorphous solid was formed.

15

Methods 11 to 13 ; Preparation of ngstaﬂine Compound A, benzenesulfonic acid -

. salt : : o
C . Method 11 : Crystallisation of Amorphous Material

Ainorphous Compound A benzenesulfonic acid salt (20.7 mg; see Method 10
2 above) was shurried in ethyl acetate (600 TL) After 5 days crystallme needles

were observed in the shurry.

 Methods 12 and 13 : Reaction Crystallisations
o Methedi2 I
o -.25 B Compound A (128 mg; see Preparation A above) Was d1ssolved in ethyl acetate (3 -
. mL) The solution was seeded with the slurry from Method 11 above, Then, |

o . benzenesulfomc ac1d was addcd (] eq 90%, 45 mg) Prec;1p1t'1tmn of




.3.76... 7.m 3726w 3579m 3.51 7.m 3475w.3393vw 33111m

3.26 10 m 3.21 8 m 3.16 4 w 3.038m 2.78 4w 2.74
256 5w 2.50 5w 2.46 7 m 2.34 4 w.Y 2 9 NOV 2006 WO

%éﬂn@m%ﬂﬁ e

8

PCT/ SE03/ 3®@&71014a8 2.21 5 w 2.00 3 vw  1.98 3 vw DSC shonsgsassendot herm

- Wwith an extrapol ated melting onset tenperature of ca.
.decrease in mass of ca. 0.2% (wWw around the nelting point.

- 131C. TGA showed a’
DSC anal ysi s .

repeated with a sanple of |ower solvept content showed a 5 mel ti ng onset

tenperature of ca. 144C. Method 10: Preparation of Anorphous Oorrpound A

benzenesul fonic acid salt

6

15

20

25

benzenesulphonic acid salt occurred immediately. iso-Propanol was added to the
shurry (0.8 mL) and the mixture was seeded again. Two days later, the substance
had transformed into crystalline needles. .Th'e élurrjr was filtered off, washed with
ethyl acetate (3 x 0.2 mL) and dried for a short time under vacuum at 40°C. A
total of approximately 140 mg of white solid was obtained.

" Method 13

Compound A (246 mg; see Preparation A above) was dissolved in iso-propanol
(1.52 mL). Benzenesulfonic acid was added (88 mg, 90%): To the clear solution,
ethyl acetate was added (3 mL), and then the mixture was seeded to initiate
crystallisation. After 1 hour, more ethyl acetate was added (2.77 mL). Finally, the
slurry was allowed fo crystallise overnight before the crystals were filtered off,
washed with ethyl acetate (3 x 0.3 mL) and dried at 40°C under vacuum. A total
of 279 mg salt was obtained which corresponds to a yield of approximately 86%.

Conipound A, benzenesulfonic acid salt was characterised by NMR as follows: 20
mg of the salt was dissolved in deuterated methano! (0.7 mL). A combination of
1D (*H, C and selective NOE) and 2D (gCOSY, gHSQC and gHMBC) NMR

experiments were used. All data were in good agreement with the theoretical

structure of the salt, shown below. The molecule exists in two conformations in

methanol. Based on the integral of the peak assigned to H12 (dominant
conformer) and peak assigned to H12" (other confonner),' the ratio between the
two conformers was found to be 70:30. H22 could not be observed as these

protons were in fast exchange with the solvent CDs0D.

0



Conpound A (199 ng, see Preparatlon A above) was d'SSO|Veddi§ ﬁg?
mt). - Benzenesul fonic acid (1 eq.. 90%, 70ng) was dissol ve hanol

m.) in a vial. to The ethanol solution of the acid was added to the =~

sol uti on ofW@BH§HIIAd A and the vial was rinsed wth | nECESREN0$57 mhlch
was ‘then added to the mixture. The nixture was stirred for a few m nutes,
and then the ethanol was evaporated until an oil was fornmed. Ethyl acetate
(3 nil.) was added and the solvent wag5s evaporated again to dryness. ‘An
anor phous solid was fornmed. 15 Methods 11 to 13 : Preparation of

Crystal line Conpound A, benzenesulfonic acid salt Method 11

Crystal lisation of Amgrphous Material -Anorphous Conpound A benzenesul fonic
acid salt (20.7 ng; spe Method 10 20 above) was slurried in ethyl acetate
(600 TL). After 5 days, crystalline needles - were observed in the slurry.
Met hods 12 and 13, ~Reactd on Cpystallisgtion Method 12 25 Conpound A (128

ng; see Preparat| on A abpve) was dissoljyed in ethyl acetate (3 nL). The
the surry f)h\%y thod 11 above. Then,
benzenesul f oni ¢ & eq. .19 45 ng) . Preci pitati on of
29NOV20# WO 03/j101423 PCT/SOS/ 00857 {54 benzen sul phoni ¢ acigd salt
occurred i medijately. i S adged & slusry /(0 8 nL) and
the m xture seeded agaifi. 31,2 ice® had :
transformed ¥nto Erystalline needles. The sl uf ges f{1tered off, washed
with ethyl acetate (3 x 0.2 nL) and dried for a §hort ti me under vacuum at
40C. A5 total of .approximately 140 ng of white soI id ;_@5% obt ai ned. Met hod
13—Conmpound A (246 ng; see Preparation A above) was dissolved in

i §0- propanol (1.52 nL). Benzenesul fonic acid was added (88 ng, 90% . To the

clear solution, 1 )Q
107 7 W 0o

102 S 1
| 104" O‘ '
FE C 103 ' |

Both the proton and the carbon resonance corresponding to position 1 are split due

5 to the spin-coupling with the two fluorine nuclei in that positibn. The coupling
constants are “Jyp=74 Hz and 'Jep= 260 Ha.

1H and Be NMR chemical shift asmgnment and proton-proton correlations are

shown in Table 4.
o

Tatom Type | “Cshift/ _ppm'Hi 'H shift/ppm®  and | Jgw/Hz

i No. - | . o _multiplicity;’ o _
1 [cH 1175 689 () 74T
I s |68t ) SR
2 |c  [1535 "

le -} |1s35 |

3 CH 1201 |7.15(s) - |

e | jwr e




_.'_'10 ethyl acetate was added (3 nL), and then the m xture was seeded to .
initiate crystallisation. After 1 hour, nore ethyl acetatQM{;Nag (2. 77.
m.). Finalty, the slurry was allowed to crystal lise overnight béefore the
crystal s wP@3Mea3er ed of f,, * washed with ethyl acet atePt@/sjggg%o%'ym_) and.
~.dried-at 40C under vacuum A total of 279 ng salt was obtained which
corresponds to a yield of approximately 86% 15 Conpound A, :

_ benzenesul fonic acid salt was char agjger i sed by NMR-as fol lows: 20 ng of
the salt was dissolved in deuterated nethanol (0.7 nL). A comnbination of
1D (' H, 13C and sel ective NCE) and 2D (gCosYy, gHSQC and gHVBC) NWR

experinments. —elata—were—=r—geot—agreenent—wti=—the t heoretical
20 structur ,Csalt bX| sts in tjwo
conf ormati or ret hanplqs g3ased on| t he i ntegral of|the peak gssigned to
H12 (dom na orner) and peak alssigned to H12' [other conflorner), the
rati o betwe CBD cbhdor mers wals7.3o@nd to be 70; 30. H22 cqul d not be
‘observed as |t pr ot onf mere in flast exchange WI th the sol vgnt CD30D. 25
2 9 NOV 200 D0142BTHCT/ SE03/ 0OBEAS 55 O 4 P 15 6 9 34 0731~
13 NH24 1 € IS Py VU F IF I3 720 79 I\IHZ 22101 Of\ i0~
6 " 1453 |
17 | CH 117.3 7.20 (5)
7 117.2 - 1714 (s)
8 CH [728 5.20 (s) . ( h
8’ 740 5.12 (s) )
9 Co 173.1
9" 1738 .. |
11 CH, {516 a:4.37 (m)
‘ b:4.20 (m)
1 49.0 a:4.05 (m)
b:3.98 (m)
12 CH, |217 a:2.53 (m)
_ b:2.28 (m)
122 ] 232 a:2.69 (m)
b:2.14 (m) N
L
13 CH |63.1 479 (m)
13° - | 662 5.22 (m)
14 CcO 172.9
w | s |
115 - |NH o {875¢,b0) : 5.3
i s |53
116 CH; |435  |459 (ABpattern) ~ |160and32
R | 4.44 (AB-pattern) - | 16.0and 4.8
16 S, 14386 4.51 (AB?pé.tterr;) 1160




.102‘_'8_,.H A 104 0 103 - Both t he proton and the car bon resonance _ _
corresponding - to p05|t|on 1 are split due 5 to the spin- coupling with the
two fluorine nuclei “in that position. The coupling. const Iz} gszJHF 74

- Hz and 1JcM0@801482. ' H and 13C NMR chemi cal shift assi g&%@@ _
proton-proton correlations are shown in Table 4. 10 Table Atom Type 13C
shift/ ppn? 1H shift/ppmand JHH Hz No multiplicity' - 1 CH 117.50 6.89 (t)
74 (ZJHF) 117.50 6.87 (t) 2 C 153.5 % 153.5 3 CH 120.1 7.15(s) 3 119.7
7.12(s) 2 9 NOV 2606 WD 03/101423 PCF SE03/ 00857 56 4 C 136.2 4' 135.9 5
CH 125.1 7.35 (s) 5 124.9 7.31 (s) 6 C144 56" 145.3 7 CH 117. 3 7.20

() 70 T gty 2-8-52 446(AB-pattern) 16.0
17 C 146.9
7 | 147.0
18 CH |1292 7.54 (d) 8.3
18’ 129.2 756(d) 8.3
19 CH 1293 7.66 (d) | 183
19° 1294 7.69 (d) - 8.3
20 C 124.9 -
C S Pl 1249
21 C 162.4
21’ 162.4
22 1NH; - Not observed = -
24 CH; |64.8 395
101 . |CH |1269 7.81 (m)
102 CH [129.1° 7.41 (m)
103~ |CH |1312 7.42 (m)
104 C 1464 -

‘ "Relative to thésblvent resonance at 49.0 ppm.
C " PRelative to the solvent resonance at 3.30 ppm.
ES*singlet t=triplet, m=multiplet, br—bro_a_d, d=doublet.
5 éObtamed in the gCOSY expenment
| “I'he resonance is a tnplet due to couplmg w1th the two ﬂuorme nuclet I 260
fc:onnectivitjr difficult to determine due to overlap between resonance 102 z_ntd 103

10 HRMS calculated for CosHasCIF;N,05S (M-H 653.1284, found 653.1312:



8" 740512(5) 9(3017319 1738110—12516a437(n) b420(n)
© 11 49.0 a‘4.05 (m) br3;98 (n) 12 CH2 21.7. a:2:53 (rr) %ﬁﬁ_)\((?@alz-- 23 2.-__
'ar2.69 (nm) b:2.14 () 13 CH63.1 4.79 (m J 13 52 )
17209, 14N09¥PIL315 NH 8.75 (t, br) 5.3 15 8. 78 (t BCT/SEI3®0SES CH2 43. 5
.~ 4.59 (AB-pattern) 16.0 and 5.2 4.44 (AB-pattern) 16.0 and 4.8. 16' 43.6
- 4.51 (AB-pattern) 16.0 WD 031101423 PCT/ .E603//00S006 57 4.46 (AB- pattern)
16.0 17 C 146.9 17' 147.0 18 CH 12952 7.54 (d) 8.3 18" 129.2 7.56 (d) 8.3
1901—!1293766(d)83 19' 129.4 7.69 (d) 8.3 20 C 124.9 -

Crystals of Compound A, benzenesulfonic acid salt (obtained by way of one or
more of Examples 11 to 13 abow}é) were analyzed by XRPD and the results are
tabulated below (Tzble 5) and are shown in Figure 2.

Table 5 o
d value (A) | Intensity (%) | Intensity
14.2 112 m
12.6 55 s
10.2 49 s (0

175 8 | m
6.4 5 w

163 30 5
6.1 ‘5 N
59 100 Vs
57 20 m
54 E m
53" 11 m
5.1 - 10 m

-14.96 3 T vw
4.83 27 ] C“}
4,73 72 vs
.4'54 23 5
4.50 10 m
4.35 28 § -

| 4.30 38 | | Sl;

424 - 124 s
417 B 3
409 60 Vs
4.08 61 [vs



20" 124.9 21 C 162.4 21’ 162 4 22 NH2 Not observed 24 CHS 64 8 3 95 (s)
301 C13 126.9 7.81 (m 102 CH 129.1 7.41 (m 103 CH. 131 2 é 104 C
146.4 'Rel ative to the solvent resonance at 49.0 ppm - tl%@dm\{/e?@ the -
sol.vent res@wnAea2at 3.30 . ppm “s=singlet, t--triplet, perEdiomset
br=broad, d=doublet. 'Obtained in the gCOSY experinent. "~The resonance is a
triplet due to coupling with the two fluorine nuclei. 'Jc=260 Hz.
fconnectivity difficult to determ nezdue to overlap between resonance 102
and 103 iv HRMS cal cul ated for Hg Cl1F2N40OsS (MH)' 653.1284, found
653.1312. 2 9 NOV 2006 WD 03/ 101423 PCT/ SEO3/ 00857 58 Crystals of
Conmpound A, .henzenesulfonic { ned by way of one or nore of
Exanpl es 11{88613 aboVd®) were anlgﬁ: yzed by XRPD and the results are
t abul at ed bet gy Tabt 55)— and—arge_stowm 71 Figure 2. 5 Table 5 d value (A
Intensity (V?“rllntenm 14.2 12l m 12.6 55{s 10.2 49 s fl 7.5 8 m6.4 5 w

3,77 22 - $
3.62 11
3.52 20
3.31 44
3.19
| 3.15
C _ 3.09
| 3.00
2.89
2.86
2.79
2.76
2.72
2.59
2.56
. 254
N Y
E 2.38
N EXT:
2.0
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.DSC.' éhmﬁéd an endotherm thh an éxtfapqlatéd melting onset températurc of car -
" 152°C. TGA showed 8 .decrease'in mass of ca. 0.1% (wiw) around th:'melting "

point. -




. 6.3., 30

..s. 6.15w 5:9100vs 57 20m 549 m 5311 m
'4.96 3 vw 4.83 27 s ,:-, 4 7372 vs 4.54 23's  4.50 10 m 2193\5]\@@8
38s 4.2424s 4.17°28 s 4.09 60 vs 4.08 61 vs 2 9 NOV 2096. WO

03/ 101423 WORSHEA®Y 00857 59 3.96 29 s

3.52 20 m 3.31 44 s 3198 m 3.15 11 m '3.09 8 m

16 -

15

20

35

30

60

Method 14 : Preparation of Amorphous Compound A, n-propanesulfonic acid salt

Compound A (186 mg; see Preparatioh A above) was dissolved in iso-propanol
(1.39 mL) and n-propane’:éulfon’ic acid (1 eq., 95%, 39 TL) was added. Ethyl
acetate (5.6 mL) was added and the solvent was evaporated until a dry, amorphous

solid was forr.ncd.

Methods 15 and 16 : Preparation of Crystalline Compound A, n-propanesulfonic

acid salt
Method 15 : Crystallisation of Amorphous Material

Amorphous Compound A, r-propanesuifonic acid salt (20 mg; see Method 14
above) was dissolved in iso-propanol (60 TL) and iso-propyl acetate (180 TL) was
added. Afterthree days crystalline needles were observed.

Method 16 : Reaction Crystallisation
Compound A (229 mg; see Preparation A above) was dissolved in iso-propanol

(1.43 mL). n-Propanesulfonic acid was added (1 eq., 95%, 48 TL). Ethyl acetaté
was added (2 mL), and then the solution was seeded with crystalline salt from
Method 15 above. Further ethyl acetate was added (5 mL) and the slurry was left
overnight to crystallize. The crystals were filtered off, washed with ethyl acetate
(3x 0.3 mL) and dried under vacuum at 40°C. |

Compound A, n—propancsulfonic acid salt was characterised by NMR as follows:

13 mg of _fhe salt was c_lissdlved in deuterated methanol (0.7 mL) troscopy. A

combination of 1D (*H, °C) and 2D (gCOSY) NMR experiments were used. All

data were in good agreement with the theoretical structure of the salt, shown

" below.  The molecule exists in two conformations in methanol. Based on the

integrai of the peak assigned to Hi2 (dominant conforrner)' ard peak assigned to

- H12’ (other conformer), the ratio between the two conforrners was found to be

65:35. H22 could not be observed as thsse protons were in fast exchange with the

'soi‘ven._t CD;0D. .

0.-m

4. 30.

3.91 15 m 3.77 Rersmosibe2 11 m B

J

7
[



3.00 7 m 2893vw 2864w 2797m 2766w 2725w 2596w 256
9°m 2.54 9 m 2.49 7 m 2.38 8m 2.16 4 w 2033VWDSC§Iy)m(?g@é_
endot hermwi th an extrapolated nelting onset tenperature of 1 TGA
showed a dewoeas®@4sn nmass of ca. 0.1% (ww) around the mepdtdidsndedi Nt : 5'2
9" NOV 2006 WO 03/ 101423 PCT/ SE03/ 00857 60 Method 14 Preparation of '
Anor phous Conpound A. n- propanesulfonl c acid salt Conpound A (186 ny; see
Preparation A above) was dissolved ingygso-propanol (1.39 nL) and

n- pr opanesul foni¢ acid (1 eq., 95% STL) was added. Ethyl acetate (5.6
m.) was added and the sol vent was evaporated until a dry, anorphous 5
solid was fornmed. Methods 15 and 16: Preparation of Crystalline Conpound A,
n- propanesul fonic acid salt Method 15: Crystallisation of Anmorphous
~Material to AmorphousgiConpound A, n-propanesul fonic acid salt (20 ng; see
.Method 14 above) was| di ssolved in iso-propanol (60 TL) and iso-propyl
acetate (180 TL) was4

O
o 8o
w2 & W
101

5 Both the proton and the carbon resonance corresponding to posmon 1 are split due -
to the spin-coupling with the two fluorine nuclei in that position. The couplmg
constants are “gp=74 Hz and 'Top= 260 Hz.

_ 'H and “*C NMR: chemical shift 'assignment and proton-proton correlations are '
C w shown in Table 6.

- Table 6 | |
| Atom - | Type | °C shift/ ppm® o shif/ppm®  and | Jyw/Hz =~
No. o . ' | multiplicityc. o _ | S ;
I CH |15 |e®™® |40
o 117.5° 6.88 (t) | R
2 c 1335

12 | 1535




~added. “After three days crystalliine needles were 'ob‘ser-ved.ngmﬂ‘édmﬂ@ e
Reaction Crystallisation 15 Conpound A (229 ng; see Preparation A above) °
was di ssolved in iso-propanol - (1.43 ni), n-Propanesul fonic acid was added
(1 eq., 9S9RHWIP) FEthyl acetate was added (2 nl), aRETSESMsSHe sol ution
was seeded with crystalline salt from WMethod 15 above. Further ethyl i
acetate was added (5 niL) and the slurry was left overnight to
crystallize. The crystals were filteged of f, washed with ethyl acetate 20
(3 x 0.3 nL) and dried under vacuum at 40C. Conmpound A, n-propanesul fonic
acid salt was characterised by NMR as follows: 13 ng of the salt was

di ssol ved i =t W Tt rosStopy: Tat) on of 1t)
(1H, 130 a 2’D"(JE 5Y) | VR exper i rﬂe?r{lgts\)/vere used. Al 25 datd were in
good agree »with the ffporetical pynsgjure of thejsalt, sho bel ow.
The noleculglexists in conformatl ons i n methanol ! Based .an it he _
integral of jthe pepk assjtifedl to H12j (dom nant confoLmer) and dleak assi gned
to H12' (ot gr co[if'or'm‘er%g“ he rati'p between the twp confornerjs was found
to be 65:35 H22 ¢could p 3[ e obseryed as these protons were ifn fast
exchange witjhs the {g@ sof ygnt CD30D. | 23@sNOV 2006 WO 03/ 101423
PCT/ SE03100857- 61| C b2 O O 15 174 O7 3 10 13 NHH 24 23 1 OH 11 12
18 17 NOF[F'is 20 2/ { N2 22731 - :
6 c 1445
& 145.3
7 CH | 1173 7208 ()
7 1172 1716 ()
8 CH {729 1520 (s) |
g R R S 1512 - s , e
0 -1 CO 1 173.1 '
9 1738
11 CH; 51.6 | a:4.37 (m)
b:4.20(m)
1 49.0 : a:4.06 (m)
' | 5:3.98 (m)
12 CH; 21.7 a:2.53 (m) _
1 5:2.29 (m o ™
A (m) O
12° | 23.2 a:2.60 (m) -
| b:2.15 (m)
413 CH - (631 4.80 (m)
13’ 1662 - |522(m)
14 CO | 1729
14' 173.8 | |
REE NH | . |815@by . - |55
15° - - 879(tbr) 5.5
i 16 CH, 43.5 ' - }.4.59 (AB-pattern) . _-1_6.0 and 6.6




O 103 11~ SO 102 ( 0 H 101 5 Both the proton and the carbon resonance
eorrespondl ng to- p05|t|on 1 are split due to: the’spin- co@m j ‘”]g Zﬂ h the
“two .fluorine nuclei-in that position. The coupling constants are"ZJHF=74
Hz and | JcWe026@43z. | Hand 13C NVR chenical shift assi SRy
proton-proton correlations are 10 shown in Table 6. Table 6 Atom Type 13C
shift/ ppmIH shiftlppnb and JHa/Hz No. multiplicity 1 CH 117.50 6.89
(t) 74 (2JHF) 1> 117.5e 6.88 (t) 2 @&3153.5 2' 153.5 29 NOV 2006 WO

03/ 101423 PCTI SE03/00857 62 3 CH 120.0 7.16(s) 3'.119.7 7,13(s) 4 C
136.2 4' 135.9 5 CH 125.1 7.36(s) 51. 124.9 7.31 (s) 6 C 144.5 6' 145.3 7

CH117.3 7.2qUsT T - 4.45 (AB-pattern) 16.0 and 5.3
16" 43.6 ast '
4.50
17 C 146.9
)17 147.0 |
18 CH 1291 7.54 (d) 8.5
18’ 11202 7.57 (d) 8.5
| 19 CH 1292 7.67 @) 8.5
C Y ETY 129.4 7.69 (d) 8.5
20 c 124.9 ;
20° 1240
21 |C . |1624
20 162.4 _
22 | NH; [Not observed
24 CHs. | 647 T 396 () |
01 |CH |37 100
102 CH |[19.6 1178 (m)
103 |CH |3456 2.75 (m)
C :  *Relative to the solvent resonance at 49.0 ppm.

PRelative to the solvent resonance at 3 .30 ppm.
s=singlet, t=triplet, m-mult;plet br—broad d=doublet.
5  ‘Obtained in the gCOSY expenment

“The resonance is a tnplat due to couphng w1th the two ﬂuonne nuclel }c 260_ o
HRMS calculated for Cislly CIEN,OgS (VCH) 610.1441, found 619.1436.

10




7' 117.2 7.16 (s) 8 CH 72.9 5.20(s) - 8, 74.1 5.12(s) .9 CO173.1 9 173.8§

11 CH2 51.6 a:4:37 (m

21.7 a:2.53 (- b:2.29 (m )
4.80 (m wd®noees32 5.22 (m _
15" 8.79 (t, br) 5.5 16 CHZ 43.5 4.59 (AB-pattern) 16.0 and 6.6 2 O NOV
2006 WO 03/101423 PCT/ SE03/ 00857 63 _ 4.45.(AB-pattern) 16.0 and 5.3 16
'43.6 4.51 4.50 17 C 146.9 17" 147.6418 CH 129.1 7.54 (d) 8.5 18 129.2
7.57 (d) 8.5

5

Crystals of Compound A, n—propancsﬁlfonic acid salt (obtained by way of one or
more of Examples 15 and 16 above) were analyiéd by XRPD and the results are
tabulated below (Table 7) and are shown in Figure 3.

'b:4.20 (M |
12' '23.2 a:2.69 (m b:2.
14 CO 172. 9 14

11" 149.0 a:4.06 (M2 by

Reparhe

173.8 15

Table 7
d value (A) | Intensity (%) Intensity
14.0 4 W
12.4 87 Vs
-110.0 30 $
8.0 3 YW
7.5 7 m
7.0 0.6 VW
67 1 VW
164 1 W
162 12 m
6.1 3 vw
5.8 100 V]
5.7 11 m
5.5 3 | vw
154 5
5.3 5
52 2 vw
5.1 3 VW
4.94 13 VW
4.78 21 8
4.68 42 5
1 4.51 10 m
| 4,49 7 m
.4.40 5 W

12 CHz
CH 63. 1
, br) 5.5



19 CH 129.2 7 67 (d) 8. 5 19" 129. 4 7.69 (d) 8. 5 20 C 124. 9 20' 124 9" 21
€ 162.4 21' 162.4 22 NH2 Not observed  -24 CH3 64.7 3 96£S) 13.7
1.0 (t) 102 CH 19.6 1.78 (m 103 CHj54.6 2.75 (m z éfgﬂ he

sol vent r @%@MENER@3at  49.0 ppm bRelative to the solven resonance at 3.30

" ppm  Cs=singl et t-¥triplet memul-tiplet, br=broad, d=doublet. 5 dCbtained
in the gCOSY experinment. "~ The resonance is a trlplet due to coupling with
the two fluorine nuclei.. JcF=260 H25 HRMS cal cul ated for C25H31C1F2N408S
(MH- 619. 1441, found 619.1436. 10 2 9 NOV 2006 WD 03/101423

PCT/ SE03/ 00857 64 Crystals of Conpound A, n-propanesul fonic acid salt

(obt ai ned by4say of agnme or norelmaf Exanples 15 and 16 above) were anal yzed
by XRPD andjthe resullits . are ta w (Table 7) and are shown in
Figure 3. 5{%2Ble 7 d Malue (A) |HAtensity (P@) Intensity 14.0 4 w 12.4 87
vs 10,0 307553 - %) S :
4.19 14 m
4.14 15 |m
4,07 23 8
4.04 20 m
3.94 16 m
C 3.88 10 m
1373 115 m
3.65 2 vw
359 . |3 vw
3.48 18 m
3.38 23 " m
3.12 4 W
13.06 NE yw
2.97 6 w
284 2 VW
2.81 3 VW
C‘ | 2.76 2 VW
4 2.73 3 vw
2.70 2 vw o
| 2.537 2" VW
]2.54 6
2.51 6 w
2.46 8 |m
e 2 W
2.39 | 3 VW
236 3 YW




.'_7{.'803vw757m7006vw671vw641vw-6212m613vw58
100 vs* 5.7°11'm 5.5 3 vw14 5 wi- e 53 5 w5 22 vw 5= Gw\%ﬂ§43vw
4,78 21's. 4.68 42°s 45110m4497m4405w29

03/ 101423 wgws,gggg 00857 ‘65 4.32 10 m4.29 10 m 4.25 P%%S%m%ss%g 14°m

“4.14 15 m 07235 40420m - o ' i
66
232 2 VW
2.14 3 vw
2.01 12 VW

DSC showed an endotherm with an extrapolated melting onset temperature of ca.

135°C. TGA showed no decrease in mass around the melting point.

Method 17 a
Method 17-A : Preparation of amorphous Compound A n-butane sulfonic acid salt
Amorphous Compound A (277 rog) was dissolved in IPA (1.77 ml) and butane
sulfonic acid (approx. 1 eq. 70, pL) was added. Ethyl acetate (6 ml) was added and

10 the solvent was evaporated until dry, amorphous solid was formed.

Method 17-B : Preparation of crystalline Compound A butane suifonic acid salt

Amorphous Compound A butane sulfonic acid salt (71.5 mg; see preparation
above) was slurried in ethyl acetate (500 pl) over night. The crystals were filtered

i5  off and were air-dried.

Compound A, butanesulfonic acid salt was charaterised by NMR s If'ollows: —~
21.6 mg of the salt was d1ssolved in deuterated dimethylsulfoxide (0.7 ml) and (\. / _
-was investigated with ' and PC NMR Spectroscopy.
20 The spectra are very s1m11_ar to other salts of the same compound and in good
- agreémeot with the smicture shown below. Most resonances in .the spectra are
present as sets of two peaks due to the slow rotanon around the C9—N10 bond,
which results in two atropisotmers that snnultanoously exist in the solution. This is

| shown for other salts of the sa.me compound



3.94.16:m C 3.88 10 m -3.73 15 m 3.65 2 vw . 3,59 3 vw. 3. 4& Qw %868 23
m: 3.12°4 w. 3.06.3 vw - 2.97 6 w 2.84 2 vw 2.81 3 vw. 2. 76 _ ‘: 33 ..
vw - 2.70 22vw 2.57 2 vw 2.54 6 w 2.51 6 w- 2.46 8 in - 2:42 2 vw 2.39 3
VW' 2.36 3 % od1faNOV 2006 WO 03/ 101423 PCTI SE03/ 00857 66 2.32 2 vw 2.14 -
~3°*vw 2.01 2 vw DSC 'showed an endot herm with an-extrapol at @M hg onset.
temperature of ca. 135C. TGA showed no decrease in mass around the nelting

int.
poi n 6

18 23
12 17 : /N—“"O
2
8 20
o 18 NH;
. 26 Il - 22
C =
P 28 ”

29

The two fluorine nuclei in position 1 give rise to split resonances for the proton
and the carbon in that position. The coupling constants are *Fur=73 Hz and 'Jop= |
5 258Hz _ o _

. Chemical shifts for protons and carbons are presented in Table 1. Protons in
position 22 and 24 are nof detected due to cher_n__i_cal exchange. There is a very
broad hump bet\#een BIFand 9 ppm in the proton spec'tﬁim cor're'spénding to these
protons. | | -

o 10
| H and °C NMR chemical shift assignﬁ_l_@r_tt of Compound A n-

butanesulfonate salt in de_uteratgd"dimethylsulfoxide at25°C

: Atom | Type | ™C - shift/ | 'H  shifyppm’ and | Juw/Hz

No. | .. |ppm" m_ultipiicity“_ N
[T [ 165 7200 T BED
e mer 1o | B30W
2 [¢ [Bls  [m |m




5 Method 17 Method 17-A : Preparation of anorphous Conpound A n-butane

sul fonic acid salt Amorphous Conmpound A- (277 ng) was dissolved in é@
(1.77 m) and butane ‘sulfonic acid (approx. 1 eq. 70 L) wa@ Gdiddo 200 hy -
acetate (6 m(z was added and 10 the solvent was evaporated until dry,:
anmor-phous ¥OB40MEs fornmed. Method 17-B : Preparati on ofPQIrSESY@BITi ne
Compound A but ane sul fonic acid salt” Amorphous Conmpound A butane sul foni c’
acid salt (71.5 ng; see preparation above) was slurried in ethyl acetate
(500 1) over night. The crystals wergfiltered 15 off and were air-dried.
Conpound A, butanesul fonic acid salt - was.charaterised by NVR as foll ows:
21.6 ng of the salt was dissolved in deuterated di nmethylsul foxide (0.7 m)

and was |r3vest| g ﬁa 1 TH & 07%6 e NVR SpPECTT{ The spectra are
very simllar to o sal'ts of tjhé sanme conpoundiand in gogd agreenent
with the qtsl’ucture shcv]/rﬂbel oW. stlt(t)f‘esonances 'ndt he sped¢tra are present
- as sets off-twe—peaks—que-—to-thesl-owrotati-on—arpund-the—C9- N10 bond,
whi ch resyitts in t o etlla%ﬁl sonerid*t hat si nmul tanep®&ly existt in the
solution. |fhis is sth@ gor ot hef, Sdlts of the pﬁge corrpound 25 9 Nov
2006 WO 04/101423 PCTHSEQ3/.00854 .67 Cl 4 3 00 15 fi|9 14 NH 7 10 1s
24 76 2s |5 CH 1238 734(t)"' : '
5 e {7500 nd
6 1 C 144.5 | na . na
6 145.2 | na o na
7 CH |1163 1719 0" nd f’ b
7 161 - - |7120° | nd |
3 |CH {709 15.13 (s) na
8’ : {712 -« o= 1499(s). .- v e (DB
) CO | 1706 { na na
9 171.1 na na
11 CH, 500 - a:4.24 (m) b:4.12 (m). | nd
11 469 3.85(m) . nd
12 CH, | 205 a4 (m)b:2.10(m) | nd
|12’ _ 1217 a:2.60 (m) 5:2.02 (m) nd
13 CH |612 4.65 (dd) 5.6 and 8.9
13’ _ 63.9 512(m) - . nd ‘ 7
_ w | | 3
{14 |CO 1702 na . na
14’ 171.0 na I | L na
116 CH2 41.8 4,38 (m) 1nd
16 420 - |438(m) - |nd.
17 | C 144.7 na - ..{na
18 CH (1275 = |[74(@ 82
. 1276 |74 . . . |nd
19 . |CH |1278 7.66 (d) 8.2.
20 C 1251 -~ {na : . ina




OHit 12 p NO FF 2518 //20 2 ~~ 19 NH3 26'- 22° C 28 |F. o ‘29 The -

two fluorine nuclei in position 1 give rise to Sp||t resonan 29?@
proton. and the carbon in that position. The coupling constan s are g=73

Hz and ' JcFwo 031@%% Hz. Chemical shifts for protons and cp&l&xﬁm@g.}a
pfesented in Table 1. Protons in  position 22 and 24 are not detected due
to chem cal exchange. There is a very broad hunp between 8 and 9 ppmin
the proton spectrum correspondi ng toﬁtghese protons. 10 Table 8 1H and 13C
NVR chemical shift assignnment of Conpound A n- butanesul fonate salt in

deut er at ed di net hyl sul f oxi de at 25C Atom Type F13c shift/ 'H shift/ppnb and
7 IHz No. ptiplicity 1 CHE 7,29 (t) 73 (). 1' 2 7 .28 (t) 73 (2JHF) 2

C 151.5 nal & 2' |f51. Blf9 na 2 ORAOV 2QMB WO 03/ flB423 PCT/SE03100857 68
3 CH 18- OFZ 2 (Teg Mea s T 1353%9 () ™ |ma : |
w 63.3 382(s) na
26 CH, | 514 2.41 (m) nd
27 CH; {273 1.52 (m) nd
28 | CH, | 217 1.30 (m) nd
29 CH; | 14.0 0.83 (t) 7.3

_ ) “Relative to the solvent resonance at 49.0 ppm.
C, PRelztive to the solvent resonance at 3.30 ppm
®s=singlet, d=doublet, dd=doublet of doublets, t=triplet, m=multiplet.
The resonance is a triplet due to coupling with the two fluorine nuclei F1. Yop=258 Hz.
5 ®The *Juy coupling with the mefa-pretons is not fully resolved. '

na=not applicable, nd=not determined
HRMS calculated for CysHaoCIFaN4OgS (M-H) 633.1597, found 633.1600

10 Crystals of Compoﬁnd A n-butanesuifonic acid salt (obtained as described above
. in Method 17-B) were analyzed by XRPD and the results are tabulatcd below-
(Table 9) and are shown in Figure 4. ' '

- Table 9
d-value (A) | Intensity (%) | Intensity
14.3 A 8 m
128 - |81 Vs
10.3 : | 44 8
182 14 w
7.7 13 m
o167 2 | VW
{64 g m




4 C133.8 na na 4 133.4 nana 5 CH123.8 7.34 (t)e nd 5 123.6 7.25
(t)end 6 C144.5 na na 6' 1452 na na 7 CH 116.3 7.19 (t)zéggvé 116 1
7.12 (t)" nd 8 CH 70.9 5.13(s) na 8 71.2. 4;99 (s) .. 1@

na -9' 171“,%) §0ﬂ5’3 11 CH2 50.0 a:4.24 (m b:4.12 (m nd 11' 46.9 3.85 rr)
nd 12 CH2 2.41 (M b:2.10 (m nd. 12" 21.7 a:2. FCT(SHP3/WES2. 02 (m) nd
13 CH 61.2 4.65 (dd) 5.6 and 8.9 13" 63.9 5.12 (m) nd 14 CO 170.2 na na °
14" 171.0 na na 16 CH2 41.8 4.38 (nm) nd 16' 42.0 4.38 (m) nd 17 C 144.7
na na. 18 CH 127.5 7.44 (d) 8.2 1277 7.44 nd 19 CH 127.8 7.66 (d) 8.2 20
C 125.1 na na 2 0 NOV 2006 WO 03/101423 PCT/ 8E03/ 00857 69 _

(62 .18 m

6.0 | 100 “lvs

53 29 5

56 Y w

54 il m

5.3 16 m

5.1 15 m

4.98 6.5 w

4.91 34 s Sy
476 56 5 o
257 20 m

442 13 m

736 T m

430 45 5

4.18 © 142 ]

4,13 88 Vs

4.01 34 s

3.02 128 s

3.82 18 m _
564 6.6 w A~
358 16 m \J
347 5 W

344 6 W

3.38 12 m

335 2 s

3.32 '22 8

329 (12 m

3.20 8 m

317 |9 m




21 C 157.9 na na 24 CH3. 63.3 3.83 (s) na 24" 63.3 3.82 (s) na 26 CH2
514241(rr) nd 27 CH2 27.3 1.52 (m) nd 28 CH2 21.7 1.30 @@)NQWZQ@CI—B
- 14.0 0.83 (t) 7 3 'Relative to the solvent resonance at 49.0 ppm C

bRel ati ve | vent resonance at 3.30 ppm s=single = et,
dd=doubl ettvp %?et s, t=triplet, nFnultiplet. dThe restgﬁgﬁgwg7a triplet
due to coupli ng vmth the t wo quorl ne nuclei Fl.21Jcp=258 Hz. ' 5 'The

4Ji 3tr coupling with the mesa-protons is not -fully resolved. na=not
appl i cabl e, nd=not determ ned HRVS cal cul ated for C26H32C1F2N408S (MH)

633. 1597, found 633. 1600 1o Crystals of Conpound A n-butanesul fonic acid

salt (obt ai peg—as—desert+bed—aboeye—-n—Mthod 17-B) were anal yzed by XRPD :
and the redui%% are ta]@ul at ed be‘lnow (Tabj e 9) and are shown in Figure 4.
Table 9 d-valdgE (A |rgen3|ty ty 143 8 m 12.8 81 vs 10.3 44
s 824w/ 7 13 ml6.7 2 Jvw 6.4 8 Jm2 9 NOV 200 WD 03/101423
" PCT/ SE03/ 00851 70 6.]3.48 m YW
| 2.75 3 VW
2.64 3.5 VW
2.59 10 m
2.57 8 m
' i 2.50 4 w
C | 245 5 w
“ [2.40 6 w
231 3 vw

- DSC showed an endotherm with an extrapolated melting onset tomperatm"e of ca

118 °C and TGA showed a 0. 04 % we1ght loss.

5  Method 18 : Preparation of salts of Compound B
Method 18-A : General Method for Salt Preparation

' The following generic method was employed to prepare salts of Compound B: 200
mg of compound B (see Preparation B above) was dissolved in 5 mL of MIBK
V (methyl isobutyl ketone). To this solutxon was added a solutlon of the relevant acu:l
' E : 10 (1.0_or 0.5 molar equivalent, as mdlcated in Table 10) dissolved in 1.0 mL of
| MIBK. After stirring for 10 minutes at room temperature, the solvent was removed
by way of a rotary evaporafor The remaining sOlid material was re-dissolved in
about 8 ml of acetonitrile:H,0 ( 1:1). Freeze—drymg afforded colorless amorphous
_matonal in each case.
15 R
Amd employed
| _Esylato (ethanesdfomc acid)
 Besylate (benzenc Sulfomc acid)

| - Cyclohexylsolphamate _




6.0 100 vs 5.8 29 s 564w 5411 m 5316 m 5.1 15 m 49865w491,_
34 s'11 4.76 56 s 4.57 20 m -4.42 13 'm- . 4.36 19 m .4.30 45 s 4.18 42 s .
4.13 88 vs 4.01 34 s 3.92 28's 3.8218 m 3.64 6.6 w, 3258M[B\/rﬂ0855475 _
w 3.44 6 WP 0RBB83 12 m.3.35 32's 3.32 22 s 3.29 12 npcﬁs]a)gmﬁgsfn .17 9 m

29 NO\/ 2006 WO 03/101423 PCT/-SE03/ 00857_ S o w
72
Sulphate
Bromide

p-Toluenesulphonate

2-Naphtalenesulfonate
5 Hemisulfate
Methanesulphonate
Nitrate
Hydrochloride
. f/\i
10 Appropriate characterising data are shown in Table 10 7
Tablelo |
Salt Mwacid | Mwsat |MSES- |
Esylate 110.13 | 64301 | 108.8
. 531.1
641.0
Besylate 158.18 | 691.06 | 1568
| 5311
- 689.2
Cyclohexyl- 17924 [71212 | 1779 | | | Y
sulphamate _ 531.2
. | 7104
Sulphate 198,08 630.96 531.1
Bromide 8091 - | 61379 - 3312
| | 613.1
p-Toluenesulphonate | 17220 | 705.08 | 170.9




71 3.02 122m2.90 6 w 2.81'3.9 vw 2.753 vw 2.64 3.5 vw 2.59 10 m -
2¢57 8 m 2.50 4 w( 2.45 5w t 2.40 6 w- j2.31 3.vw DSC showed 'an- -
endotherm with an extrapol ated nelting onset tenperature of 2 8aN0Y 12008 and -
TGA showed wo@z/@d4fo wei ght loss. 5 Method 18 : Prepar ati'ofgb.lg?gm?ﬁjlsbs of
Conmpound B Method 18-A : General NMethod for Salt Preparation The follow ng
generic nethod was enployed to prepare salts of Conpound B: 200 ny of
conpound B (see Preparation B above) ¥as dissolved in 5 nL of MBK (nethyl
i sobutyl ketone). To this solution was added a solution of the rel evant
acid 10 (1.0 or 0:5 nolar equivalent, as indicated in Table 10) dissol ved
in 1.0 nL of—MBK—After storing for 10 mnutes-—at roomtenperature, the

sol vent wa$ renoved by y of a rlotary evepBrlator| The renaining solid
material was re-dissolvediin about 8 nL ofspcetonitrile: HzO (1: 1). _
Freeze-drying afforded colorless dnmorphous| material in each case. 15 Acid
enpl oyed: E8yl ate (ethanesRdf.phic |a@ild) Bexploate {(benzene sul fonic acid)
el ohexyl bl AR Sronaie Y 2000 5311
739.3
{ Hemisulfate 98.07 11638 | 531.1
(1:2) 631.00
630.85
( By
Methanesulphonate 96.11 . 162899 531.1
627.1
-1 Nitrate 63.01 595.89 531.0
: . 594.0
Hydrochloride 36.46 569.34 531.0
569.0

h All salts formed in this Example were amorphous.

Method 18-B
C 5 Further amorphous salts of Compound B were made using analogous techniquesto .~ -
= * those described in Method 18-A above for the following acids:

1,2-Bthanedisulfonic (0.5 salt)
' IS-CamphorsﬁIfOHic
10 (+/-)-Camphorsulfonic

p—Xylenesulfonic :

| Z-Mesitylénesulfonic' :
Saccharin |

- Maleic.

15 P_hoSphdric' )




WD 03/ 101423 -PCT/ SE03/ 00857 - 72 - Sul. phat e Brom de p-Tol uenesul phonat e
'2-Napht al enesul fonate 5 Hemi suI fat e Met-hanesul phonate . Nitrate: -

--'Hydroc_hl oride: 10 Approprl ate characterising data are 'sho 10
- Tabl e 10 S tosM/Y cid Mv salt M5 ES- Esyl ate 110.13 643. O\A@%W%

'641.0 Besylate 158.18 691.06 156.8 531.1 689.2 Cycl oh&&FISE0310985724 712 12_
177.9 sul phamate 531 2 710.4 Sul phate 98.08 630.96 531.1 Bromi de 80.91 ~
613.79 531.2 613.1 p-Tol uenesul phonate 172.20 705.08 170.9 29 NOV 2006 WO
03/ 101423 PCT/ SE03/ 00857 73 531.1 74

D-glﬁtamié
L-arginine
L-lysine -
L-lysine * HCI

Method 18-C : Pre J;aratlon of Amorphous Comvound B, hemi-1.5-

naphtalenedisulfonic acid salt

Amorphous Compound B (110.9 mg) was dissolved in 2.5 mL 2-propanol and 0.5 , _(f\-

OV,

10 equivalent of 1,5-naphthalene-disulfonic acid tetrahydrate was added (dissolved in
lmL 2-propanol), The sample was s_tirred ovérnight. Only small particles
.(amorphous) . or .o0il drops were observed by microscopy. The sample was

evaporated to dryness.

15 Methed 18-D : Pregafation of Cgstalline Compound B, hemi-1.5- .

naphtalenedisuifonic acid sait

‘The-crystallization experiment was carried out at ambient temperature.
Amorphous Compoqn'd B (6.4 gram) was dissolved in ethanol (1.5 mL) and 0.5 eq '
'of 1,5-naphthalene -disulfonic acid tetrahydrate (1.35 gram, 10 % in ethanol} was
20 added. Heptane (0.7 mL) was then added until thé solution became slightly cloudy. )
After about 15 minutes the solution became turbid. After about 30 mimtes thin . );
slurry was obtained and additional heptane (1.3 mL) was added. The slurry was
than left overnight for ripening. To dilute the thick slurry, a mixture of ethanol and
heptane (1.5 mL and 1.0 mL resp_éc_ﬁvely) was added. After about 1 hour the slarry
25 .was filiered and the crystals were washed with é'miktﬁre of ethanol and heptane
o ( 1.5: i) ‘and fiﬁéﬂy with pure hep_taﬁé. The crystals Wgre-dried at ambient
teﬁlperafﬁfc in1 dally.vThvc .-dry crystals weighed 0.395 g. |

Method 18-E Pregaratmn of Crvstailme Compound B, heml 1.5~

30 naphtalenedisulfomc acid salt



703.1 2- 208. 24 741.12 206 9 hbphtalenesulfonate 5311 739.3" an1su|fate

98.07 1163.8 531.1 . (1:2) 631.0 630.85 C (1:1) - MethanesulDphdiHt QQ%S
628.99 531.1 627.1 Nitrate 63.01 595.89 531.0 594.0 Hydrochloride 36. 46

569. 34 531.WO8EYIER3 A |

salts formed in this Exanpl e wer ecszopdess. Met hod

18-B 5 Further anorphous salts of Conpound B were nade ‘usi ng anal ogous
techni ques to those described in Method 18- A above for the fol
“acids: 1, 2-Ethanedisul fonic (0.5 sal75) 1S Canphorsul fonic 10
(+1-) - Canphorsul fonic p-Xyl enesul fonic 2-Mesityl enesul fonic

Mal ei ¢ 15 Phosphoric WO 03/101423 PCT/ SEO3/00857 74 D-glutamc

10

15

20

- 23

| ow ng

Saccharln
L- ar gi ni ne

Amorphous Compound B (1.009 gr) was dissolved in 20 mL 2—pfop'anol +20ml,

ethyl acetate. 351.7 mg 1,5-naphtalene-disulfonic acid tetrabydrate, dissolved in 20
mL 2-propanol, was added drop by drop. Precipitation occurred in about 5

minutes. The slurry was stirred over night and then filtered.

Method 18<F': Preparation of Crystalline Compound B, hemi-1.5-

naphtalenedisulfonic acid salt

430.7 mg of the 1,5-naphtalene-disulfonic acid salt was dissolved in 30 mL 1-

propanol. The solution was heated to boiling in order to dissolve the substance.

The solution was left over night at ambient temperature for crystallization and then

. the crystals were filtered off.

Methc;d 18-G : Preparation of Crystalline Comwound B, hemi-1.5-

naphtalenedisulfonic acid salt

_ The‘;-hmother liquid from Method 18-F was evaporated and the solid rest (61.2 mg)

Was;'dissolved in 6 mL acetonitrile/1-propanocl, ratio 2:1. The solution was left -
ove;hight at ambient temperéuire to crystallize and then the crystals were filtered

off.

Method 18-H : Preparatlon of Cg[stallme Compound B, hemi- 1,5-
naphtalenedlsulfomc acid salt
’_I'he sample from Method 18-C was dissolved in about 2 mL methanol. Ethanol

(about 3 mL) was added as anti-solvent-at ambicnt temperature and seeds were.

added. No crystailization occurred, so solvents were evaporated (about half of the _

amount) and 2 new portmn of ethanol (about 2 mi) and seeds were added.

Crystalline partlcles were formed when stirred at ambient ternperature during

. - night.




L-1ysine -L-lysine * HCL .5 Method 18-C: "Preparation of Anorphous- Conpound.
B, .hem - 1. 5- naphtal enedi sul foni c acid salt- Anmor phous: CO.”P.@JN@VBZWMO‘ 9 ng).
was di SSO'%F)%} gll .5 nL 2-propanol ‘and 0.5 10 equival ent- 6f I _
" 1, 5-napht ha erdY&sul foni ¢ aci d tetrahydrate was added Edrsgedosesd in { - 1nl
2-propanol ). The sanple was stirred overnight.. Only small particles

. (anor phous) : or ..oil drops were observed by m croscopy. The sanpl e was
evaporated to dryness. 15 Method 187® Preparation of Crystalline Conpound

B, hem -1,5- . naphtal enedisulfonic acid salt The crystallization

experinment was carried out at anmbient tenperature. Anorphous Conpound B
(0.4 gramMmhsd 06-BSPkyeatidnff €HiANRE CokpBuidln, haRd18. 5 eq  of 1, 5-napht hal ene
-disul fonic acid tetrahydrate (1.35 gram 10 % in ethanol) was 20 added.

Hept ane ( Qaghtaiene Ol ed until ~the solution becane slightly cloudy.

d
f b ] : ' b bid., Af '
thin erurryoaadlobbERall® & Rl M (R Fadtdna® i) Mhe! dded. e

slurry wasquivhiam loef 1,5avphithdlepsididulfonic i fedi taigahydiatedi dissbled hi@ ©hick slurry, a
m xture of -ethanol and ,  heptane (1.5 nL_and 1.0 nl respectively) was added.
After abouOPEnploHas taﬁéedsi[‘h&}%}’ s Yiaeool FBPEY wicrbeReZerPht APS” were washed
with a m : ethang! taﬂ?ﬁ inal ith pure

hept ane. %hemgl} ?/sta% al s vér%???ﬂ%’ggt a nl(lgec?r?nd %é’ﬁ% rg{eu‘f% f%)%ne\?! day. - The dry
cryst al s Vit ghetidle® wg@scryptallinet docmidin 8 sobpofrmgrlight mdmrowbpyCl s swaidlé ne Conpound
B, hem -15 %?t n%pht al enedi sul fonic acid salt 29NOv2006 WD 031101423

PCT/ SE03/ 0685775 Anor phous Conpound B (1.009 gr) was dissolved in 20 nL
2-propanol + 20 nL ethyl acetate. 351.7 ng 1, 5-naphtal ene-di sul foni c.a(?;g)l

t et rah?/dr ate, dissolved in 20 . )
0  Method 18-J : Preparation of Crystalline Compound B, hemi-1,5-

naphtalenedisulfonic acid gait

Compound B, hemi-1,5-naphtalenedisulfonic acid salt (56.4 mg) was dissolved in
1.5 mL methanol. Méthyl ethyl ketone (3 mL) was added. Seeds were added to the
solution and crystallization started. The crystals-were filtered off, washed with

15 methyl ethyl ketone and air dried.

Method 18-K : Preparation of crystalline Compound B, hemi-1,5-

naphtalenedisulfonic acid salt _
Amorphous Compound B (161,0 mg) was dissolved in 3.5 ml. i-Butanol and the
20  solution was heated to 40°C. In another beaker 57.4 mg of naphthalene-disuifonic
acid tetrahydrate was dissolved in 3 mL 1-Butanol. A couple of drops of the acid S (-\5 7

solution were added to the sotution of compound B. Then seeds were added to the
solution and after 2 hours the rest of the acid solution was added (at 40°C) slowly.
Then the temperature was slowly decreased to room temperature and the
25  experiment was left'un.der stirring é\fernight. The slurry was filtered, washed with

~ 1-Butanol and dried under vactum at 44°C for 2 hours; The yield was 83%.

- Characterisation

~ Crystals of Compound B, hemi—I,S-naphtalenedisulfonic acid"salt, obtained by
30 way of Method 18-D above, was charaterised by NMR as fpllbws:



L 2-propanol, was added drop by drop. Precipitation occurred in about 5 5
mnutes. The slurry was. stirred over night and then 'fi'I»t_er_'_i . @ﬁtiﬁ@ﬂ 18-F
: Preparation of Crystalline Co nound B, hem -1 5- -naphtal g(ﬂ |9"onic
acid salt Gwé38u¢iai3g of the 1, 5-naphtal ene-disul fonic aci I S o
di ssolved in 30 nL 1- 1o propanol. The sol ution was heat elﬂ:ﬁsgzo%%os:'\% ng in

order to dissolve the substance. The solution was |eft over night at

anbient tenperature for crystallizat i7 n.and then the crystals were

filtered off. Method 18-G : Preparati‘on of Crystalline Conpound B.

hem -1, 5- 15 napht al enedi sul fonic acid salt The nother |iquid from Met hod

18-F was evaporated and the solid rest (61.2 ng) was, dissolved in 6 nL

acetonitrile/1-propanol, ratio 2: 1. The solution was |eft -overnight at

orr. 20 ' C et Mt S Fa R AR BTt AR RB e 1.
napht al enediistiNMRYEpectastsbys AlcbmbineticpdiDe H drreddichetdvs8OE) w@s di ssol ved in-

about 2 ni et hanol . _Et hanal about 3 nlL) was added as anti-solvent at
anbi ent t erdheiEaYe sHRRwd @ NMBSXpereets Wes Wedsst al | i zati on occurred,
so sol vents : ' t ndyi@a new portion of
et hanol %( a&lﬁ‘?ﬁtgaﬁn{%{?%@%@g@%@%ﬁg@gﬂgé%sg{l S%ﬁ‘;fg’t@g I er%‘gj‘;p?)'aArl'gJl icles were

f or red wheragbby anddheaaprosomb ateohed te ombomtany @sigoed. Ryotoms agached2 9 NOV 2006 WO
03/ 101423. PCT/ SEQ3/ 0085

_ 7& thod 18-1: Preparation of Crystalline .
Conpound B,hew?f?-ﬂi%“: e’??i?ﬂ?? F%&‘HF%‘H? ToR;the %?i.eat ?’_glafe Wgrﬂ?tf)‘ﬁ 1s Conpound B
(104.1 ng) MEs redbria s\ thel I ‘2 HACTRNMR alare BALHLY & RAtof @0 _
1,5- napht hal ene-di sul fonic acid tetrahydrate, dissolved in 2-
‘ : peaks. The reason for this is a slow rotation arcund the C9-N10 bond, which
| _ 10 results in two atropisorners that simultapeously éxist in the solution. The 1D NOE
experiment is an evidence for this. When a resonance of one atropisomer is
_ irradiated, the saturation is transferred to the corresponding peak of the other
atropisomer. The resonances corresponding to the I,S—napﬁtalenedisulfonate
counter jon do not show atropisomerism.

15

~ There are four fluorine atoms in the molecule. They give rise to split resonances.

" 20 for some protons and carbons. Both the proton and the carbon resonance




B pr opanol vvas added- Ih tot al, the 2-pr opanol anount . was- about 2. 5 m.. The

~solution was stirred at 44C for about 80 m nutes and a pr eci pltate vvas
formed. - The particles were crystalline. accordl ng to poI rised i :
mcr osc0pywo'5b,@glaﬁrrpl e was filtered. 10.Method 18-J. i@ to% -
~Crystalline Conmpound B, hem -1, 5- napht al enedi sul f oni c ach Corrpound .
- B, hem -1, 5- napht al enedlsulfonlc acid salt (56.4 ng) was dissolved in 1.5
‘mL net hanol . Methyl ethyl ketone (3 ) was added. Seeds were added to the
~solution and crystallization starte The crystals were filtered off,
washed with 15 net hyl et hyl ket one and air dried. Method 18-K Preparat| on
of crystalline Coppound B, hem -1, 5- na pht al enedi sul fonic acid salt

Anor phous  ESTRERRTFHIEAC pasiond aigsplifdus ‘Gl%ﬂ\?@ﬂ’lmﬁ withdhegwoflugtiteanol and the
20 sol uti og, ﬁ?gé] Hloﬁgfhggt&épt h&g&%ﬂ%}e# If?f—lz@ﬁd 4[8@26@]:

napht hal ene I C acl rate d| SSo . 1- But anol A |
coupl e of Bmm;fps td protoe raonaﬂce(co‘z‘respmﬂmgithl%raehsmmddomﬂettmm sol ution of

conmpound eds werge a sol ution and, af 2 hours the
rest, of tﬂérgg]ﬁ (é‘bqtﬁtﬂ?eogﬁmﬁ%@%&%la’étgﬂ(egﬁmﬂmm Wcﬂ?“‘m'}hen the tenperature.
was 5' oy yc%@ﬁ &@&Q@lcés@ox&éé?_ x%"fﬁ‘tﬂat@fsecﬁ@gnd(ﬁ@ alsbex@pRer i.nent was |eft
under stirring overni slurr | tered, washed with 1-Butanol

and dried e ngwéxmme@pommbr Tbe 7 pryl Cohissophuesesl anpapl g 9th

Char acteri S“ﬁ 392_@%@ %ﬁ}&f B%%Q%yqqggslggggnmw = D3R 1(g?tl ?nedl sul f oni c aci d |

salt, obtai OVE, “was ‘Charact eri sed by NWR as
foll ows: 2d®bmmm0&ﬁzpm@astma42§_mﬂzsﬁaémmaﬁ ThZ 12 tes3namge of the salt
was di ssol ved |rJ deut erated methanol, 0.7 nl was investigated wth NWVR
spect r oscoS ¢ ™R hi nati on of ID (" H, 13C and sel ective NOE) .and 2D. (/"\
- (gCOSYyp gHSQC and gHVBC) NMWR experinments was used. 5 All data are in good

agreement with the-proposed structure, shown bel ow. All
Comparing the magnitudes of integrals for resonances corresponding to the 1,5-

naphtalenedisulfonate counter ion and the mother compound gives the
stoichiometric relation of a single I,S—naphtaleﬁedisﬁlfonate cdﬁnter ion
crystallized with two molecules of the mother compound.

15
'H and *C NMR chemical shift assignment and proton-proton correlatioﬁs are

shown in Table 11.

Table 11 _ _

Atom. - {Type | °C  shift/ | "H shift/ppm® and | Jee/Hz Through-bond o
No. - ppm® multiplicity® correlation to 'H* L
1 CHF | 117.5° 6.91 (1) 73 (*Jgp) | nd ' '
1’ 2 117.5° 6.87 () 73 (Mgr) | nd

2 C |1535 |na R na

2 - {1533 - " Ina | " lpa.  |na

[3 TcH [1200 7w s |57

| Jwss  7net {sd o ST

i |c (161 |ma e |ma

4 | 1358 - jpa - . |ma -~ |na




carbons and the protons attached to carbons are assigned. Protons attached

het eroat ons are exchanged for deut eriumfromthe sol vent. ‘and ‘are not.

resonances in the I D 3H and 13C NVR spectra are
The reason for this'is a slow rotati

(C9- N10 bon¥Wwo i@ to results in two atropi soners that ngTrﬁmﬁﬂammnsl y exi st

I's an evidence for this.

to
det ect ed.

sets of two C peaks.

in the sol

Mbst

uti on.

The 1D NOE experinment
resonance of one atropi soner
to the correspondi ng peak of the otheg

is

i rradi at ed,
~atropi

soner.

ot
Whe

he

Ergsent as

n a

the saturation is transferred
The resonances

corresponding to the 1,5-naphtal enedi sul fonate counter ion do not show
atropi someri.sm 15 Slq 14 ’1’§ E(l}l 13 VH b7--T--k OO|s 23 1 OHti 12 Np
hol ecul o. |#hey o1 [Vehr 98500 spl (4 e@bnances |98 for pid pr ot ons anf
carbons. Bgth the protiqpygnd the car@en resongr@ge WO OB# 191423/ ~3~/ 0p857U
78 corresponding ito position 1 are split due tlo the splncoupling w-th the
two fluorijde nucl@i ijl44.hat posima on. The codpldi ng copgd ants are 'Jpr-73
Hz and 'J¢r,= 263 Hz. | .FuLther, jthe proton regonance colrlrespondi ng tp H19
is a di St(l6t ed dqubl et l\ﬁl’ h 3JHF26.9 Hz due t{d% he sp nacoupl i ng W|th t he
fluorine mgcTer TIEROJIEFON 18- [7.16 ()" nd 3,5 |
7 117.1 712 (" nd 3,5
8 cd 729 5.15 (s) na nd
7 8’ 73.6 5.07 (s) na {nd
( 9 CO |173.0 na na na
9 173.5 na na na-
11 CH; -51.5 'a:4.29 (m) b:4.13 nd 12,13
11 - |ass (m) nd 12,137
2:4.01 (m) b:3.93
(m)
12 - CH, |21.7 a:2.46 (m) b:2.17 nd 11, 13
12 228 (m) |nd 11°,13"
a:2.61 (m) &:2.03
@ |
13 CH | 628 470 (dd) 60and |12
C e 658 5.14 (dd) 9.4 12
' 5.6and
9.1
14 co |1724 na na na
14" 173.2 na na I na
16 CH, {323 4.51 (m) nd - nd
16 - 1325 4.51 (m) dnd. Ind
17 e 2o na na . - [na
18 CP 162..8g na na na-
15 |CH |27 735a). 65 Cla) | nd




5. Car bon resonances correspondl ng to.Cl7, C18 Cl19 and C20 al so exh| b|t
couplings with these. fluorine nuclei. The C17 and C20 res%zgr}@p
_triplets with ~2Jc,=19 Hz and 3Jctr--11 He, respectively. 18 resonance
is a doubl W0 0f0142oubl et's wi th coupl i ng-constants | JCF=3fd g med 3JCF=8
Hz. The Cl19 resonance is a nultiplet. 10 Conparing the magnitudes of -
i ntegrals for resonances corresponding to the 1,5- naphtal enedi sul fonate-
counter ion and the nother conpoundggi ves the stoichionetric relation of -a
single |, 5-naphtal enedi sul fonate counter ion crystallized with two
nol ecul es of the nother conpound. 15 1H and t3C NWR chem cal shift

assi gnnmen re—ptrot-onT P oot ot et atos—at-e—Show— ble 11
At om Typpzq.lSC shi-ft! tqu'ds(hift/ Bhb and JHH HEm‘Througr ABond No. ppi’e
mul tiplic{3y - cofgelafidgypto I, CHI P II7. bQLTrl.Jg 73 (2Im 12
117.5e 6.87 (t) 'EB (2p) nd 2 C 153.5 na na na 2' 153 na na na § CH
120.0 7.182(t) n¢ 5, 7{ 1599 119.6{@= 11 (t) nd 5/ga 7' 4{@136.1 na nalna 4
135..8 na pate—oQTVWR-03-10H12I b %3,%90‘1529)(9 +9 54}—‘ 126—0— ¥.31
()" nd 3| % 5 150 #Bg (1) | A, na nd

24 ' 64.8 3.92 (s) na - |nd

25 |C 142.4 na na na

26 CH |126.38 “1-8.16 (d) 7.2 27,28

27 CH | 1259 7.54 (dd) 18.6and 26, 28

| 72 L0y
28 CH |131.0 897(d) 8.6 26, 27
29 C |31l na [ na

“Relative to the solvent resonance at 49.0 ppm.
®Relative to the solvent resonance at 3.30 PP ‘
°s=singlet; d=doublet, dd=doublet of doublets, t=triplet, m=multiplet.
Obtained in the gCOSY experiment. .
5  “The resonance is a triplet due to coupling with the two fluorine nuclei F1, Tep=263 Hz.
"The resonance isa triplét due to cot_ipling to the two fluorine miclei F18. Yep=19 Hz.
¥The resonance is a doublet of doublets due to coupling to the two fluorine nuclei F18.
=251 Hz and Ter=8 Hz,
"The re'sonance isa mulﬁinlet due to coupling to the two fluorine nuclei F18. - (f“'\}
10 “The resonance is a triplet due to coupling to the two fluorine nuclei F18. Top=11 Ha. )
“The “Jyy coupling with the meta-protons is not fully resolved.

na=not applicable, nd=not determined

Crystals of Compound B herm-l 5 naphtalenedlsulfomc acid salt (obtamed by
15 way of Method 18- above were analyzed by XRPD and the results are tabulated
below (Table 12) and are Shown in Figure 5.



6 C 144.4 na na na 6' 145.3 na na na 7 CH117.2 7.16 (t)" nd 3,5 7

117.1 7.12 (t)" nd 3', 5 CH 72.9 5.15(s) in nd T---EH 8 73.6 5.07(s) na

nd 9001730na na.na 9 173.5-na na na 11 CH?2 515a£§g0@0@413
1 .

rid 12, y%]n;aﬁ‘u (m nd 12', 13" a:4.01 (m b:3.93 (In
a 2. 46(m)b 11, 13 12' 22.8 (m) nd 11', 13 a: 2. BATSEROS2. 03 ()

13CH628470(dd)60and 12 13 658514(dd)9412' 5,6 and 9.1 14
CO 172.4 na na na 14' 173.2 na nana 16 CH2 32.3 4.51 (m nd nd .16' 32.5
4.51 (n) nd nd VFCFH 121.0 na na na8162.8g na na na 112.7' 7.35,(d) 6.9
(3Jm) Ind 2 9 NOV 2006 WO 03/101423 PCT/ SE03/ 00857

Table 12

d value (A) intensity Intensity
' (%)
183 99 Vs
12.5 22 s
9.9 22 s
9.1 67 Vs
8.0 18 m
C - 7.5 17 m
"~ 638 37 s
6.7 59 s
61 - |39 s
6.0 21 s
5.6 66 Vs
53 o8 vs
4.94 48 .
456 .| 59 5
439 35 s
. - 427 33 5
0 el e v "
a0z 81 [vs
o 3.86 88" Vs
. 1369 69 | vs
363|100 |vs
3.57 49 s
Bas . |5 s
3B 33 s
B [® s
516 (% s




- 80 20 C'127.9k na na na 21 C 160.0 na na na . 21" 159.9 na :m@\g’Z@ﬂ&]ﬁ

- 64.8 3.93(s) na nd 24' 64.8 3.92(s) nand 25'C142.4 na n&ha 26 CH -
126.8 8.16 (d) 7.2.27,28 27 CH 125.9 7.54 (dd) 8.6 and 26, 28 7.2 28 CH
'131.0 8.9 (9%““8426 26,27 29 Cf131.1 na na na 'Rel ati PeTsSBO3b0SS7sol vent

resonance.at 49.0 ppm bRelative to the solvent resonance at 3.30 ppm

" 8=singlet, d=doubl et, dd=doubl et . of doublets, t=triplet, nmenultiplet.

dObtai ned in the gCOSY experinment. B2V resonance is a triplet due to

coupling with the two fluorine nuclei Fi. "JCF=263 Hz. fThe resonance is a

triplet due to coupling to the two fluorine nuclei Fl 8.2JcF=19 Hz. gThe

resonance is a doubl et of doublets due to coupling to the two fluorine.

nucl ei F18. 'JcF=251 Hz and 3JcF=8 Hz. 'The resonance is a nulti pl et due

to coupli ‘n@SCcshd)\h@i mmdémermWinIQammnﬂamlatEd mslting onseOekipbratureas@nance i s a

triplet du 1o t t wo f i ne C F18. 3JcF=11 Hz. "The
4JHH coupl | %ﬁﬁp‘#‘%gg%@gé‘ﬁ%twt @S %}yveernﬂ% I'b%r Esol ved. na=not

appl i cabl e, nd=not determ ned Crystals of Conpound B, .
hem -1, 5- napht al enedi sui fonic acid salt (obtained by 15 way of Method 18-1 -
above, W#er dbbimubonsd by XRPD and the results are tabulated bel ow (Table

-12) and are. shown in Ei gureacgtyl 2 9 NOV 2006 WO 03/101423 PCT/ SE03/ 00857

81

APCI = atmospheric pressure chemical ionisation (in relation to
| MS)
API = atmospheric pressure ionisation (in relation to MS) ' ( ) )
10 aq. = " aqueous v
Aze(& (S)-Aze) = (S)-azetidine-2-carboxylate (unless otherwise specified)
Boc L= tert-butyloxycarbonyl
br = broad (in relation to NMR)
Cl = chemical ionisation (in relation to MS)
15 d = day(s)
d = ~ doublet (in relation to NMR)
DCC = dicyclohexyl carbodiimide
dd = doublet of doublets (in relation to NMRY)
DIBAL-H = di-isobutylaluminium hydride
20 DIPEA = diisopropylethylamine ‘ )
DMAP = 4(N.N-dimethyl amino) pyridine = - O
DMF .= N,N-dimethylformamide |
DMSO = dimethylsulfoxide
DSC = differential scanning colorimetry
25 DVT = deep vein thrombosm | '
EDC L= 1 (3-d1methylanunopropyl)d -ethylcarbodurmde
hydrochloride
eq. = equivalents ‘
ES | = electz_‘ospray ' :

]

30 '_ ESI : electrospray-interfaée L



| Tabl e 12 Inten5|ty d val ue
9.1 67 vs 8.018 In

92 s

VS

5.6 66 Vs

10

- 15

20

25

0

5.5 98 vs
vs 4.02 8WQ/&/108286 88 vs-
3.23.35 s

3.19 43 s

Et
ether
EtOAc
EtOH
ERO
HATU

HCl

Hex
HOAc
HPLC
1C

MeOH

min.

MS
NMR

OAc
Pab |

' H-Pab -

Pd/C

- Ph )
= nyB'OP:

4.94
3.16

(A) IntenSIty (%a) 18.3 99 vs)

“ S
7.5 17 m. 6.8 37 6.7 59 s 419:}),@\;5%@021 _
48 s 4.56 59 & 4.39.35 s 4._27 33 s 4.13.81 .
3.69 69 vs 3.63 100 vs 3. SPCHBEWN083748 53 g
38 s 2 g No 2Q06 ,

83

ethyl
diethy! ether
ethyl acetate

ethanol

 diethyl ether

O-(azabenzotriazol-1-y)-N.N.N' .N'-
tetramethyluronium hexafluorophosphate

[NNNN N -tetramethyl-O-(benzotriazol- 1-y1)uromum |
hexafluorophosphate]

hydrochloric acid, hydrogen chloride gas or
hydrochloride salt (depending on context)

hexanes

acetic acid

high performance liquid chromatography

- liquid chromatography

multiplet (in relation to NMR)
methyl

- methanol -

minute(s)
mass Spectroscopy -
methyl tert-butyl cther

nuclear magnetic resonance

~ acetate

para-amidinobenzylanﬁno -

para-amxdmobenzylamme _

, palladlum on carbon

phenyl

o (benzotnazol- -yloxy)tnpyrrehdlnophosphomum i .
'-hexaﬂuorophosphate ' o
' quartet (in relation to NMR)




v V\D 03/ 101423 PCT/ SE03/ 00857 82 DSC shovved an endot hermvm th an -

_'_extrapol ated nel'ting onset"tenperature of ca 183 C and F ?ﬁs@}pvﬁgﬁa 0 3 % -
wei ght | oss between 25-110-C. 5 Abbreviations Ac = acetyl .
‘at nospher.iO pY¥EBEre chemical ionisation (in relation tecriddayodfl =

at nospheric pressure ionisation (in relation to M5) 10 aq. = aqueous. Aze(&
(S)-Aze) _ (S)-azetidine-2-carboxylate (unless ot hervm'_se specified) Boc =
tert-butyl oxycarbonyl br = broad (igyrelation to NVR) Cl = chemi cal
ionisation (in relation to M5) 15 d = day(s) d _doublet (in relation to
NVR) DCC = di cycl ohexyl carbodiim de dd doubl et of doublets (in relation
to NWR) -H = di-isob Iumnlum dr.i de 20 DI PEA = .
di i sopropytet hyI am ne” %‘El%f"ﬁ HH@Q/OW am no) pyridine DM =

N, N- di met kT or mam de= DNS@mﬁmg@[hﬁyd sul foxi de DSC = differ entl al scanni ng.
colorinetry 25 DVT = deep vein thronbosis EDC =

1- (3- di methy| ani nopr opy| ) - ngleHin eltipo i NMRde  hydrochl oride . eq.

equi val entg, b5 el ect rospraypa3Ro Ephy &LEFLLLSPFNon iHiE LAt

5 t = triplet (in relation to NMR)

TBTU - [N.NN N’ -tetramethyl-O-(benzotriazol-1-yijaronium

' tetrafinoroborate] -
TEA = triethylamine
* Teoc = 2-(trimethylsilyDethoxycarbonyl | a

10  TEMPO = 2.2,6,6-tetramethyl-1-piperidinyloxy free radical B s

TFA = trifluoroacetic acid

TGA . = __t_hermoéravig;gtrip analysis

THF o= tetrahydrofuran

TLC = thin layer chromatography
15 UV = ultraviolet '

Prefixes n-, s-, i-, t- and ters- have their usual meanings: normal, secondary, iso,

and tertiary.
20 The invention is illustrated by way of the following Examples. o
. 92
| Exemple ]
Compound A 30 pmol

PEG 400/ethanol/water 50/5/45 (w/w) %  tolmL
25 | | L |
A formulation wds preparéd By t:lissol'\rink,c':,r Compouﬁd A in PEG 400/ethan01/water 50/5/45
(wlw) % followed by gently stlrnng Thls composmon was glven to dogs orally by gavage
once daily for 5 days. The dose 150 pmol/kg gave maxxmum plasma concentratlons in the
- range 118-254 uM (1 18- 254 ].Lmol/L) after the ﬁrst dose and 186—286 pJM (186-286
 3_0 pmol/L) after the ﬁfth dose



29 0V 2 0 WO 03/101423 PCTI SE03/ 00857 83 Et - ethyl ether = di eth ‘et her
Et OAc- = ethyl- acetate EtOH = ethanol 5 Et20 = d| ethyl et hezgl%ﬁ’

0- (azabenzotriazol -1 -yl )-N,N,N ,N - tet ranet hyl ur.oni um hexaf | uorophosphat e
HBTU _ [ N, \WOWw3/Mi428 et r anet hyl - o ( benzot ri azol -1 -yl) uroni @g/sks/00857

hexaf uorophosphatel 10 HO = hydrochloric acid, hydrogen chloride gas or
hydr ochl ori de salt (depending on context) Hex - = hexanes HOAc = acetic
acid HPLC = high performance |iquid ggromatography 15 LC = liquid
chromatography m= nmultiplet (in relation to NMR) M nethyl MOH =

met hanol mn. = mnute(s) 20 M5 = nmass spectroscopy MIBE = nethyl -

ten-butyl ether NWR nuclear nagnetic resonance QAc = acetate Pab =
Par a- am di nobenzyl am no 25 H Pab = Para-am di nobenzyl amine Pd/C =

pal | adi um on carbon Ph = phenyl PyBOBxample?
hosphoni um

(benzotriazol -1 -yl oxy)tripyrrolidinop
Compound A - 40 yumol-

PEG 400/ethanol/water 50/5/45 (w/iw) % to 1 mL

A formulation was prepared by dissolving Compound A in PEG 400/ethanol/water 50/5/45
(w/w) % followed by gently stirring. This composition was given to rats orally by gavage
once daily for 5 days. The dose 400 pmol/kg gave maximum plasma concentrations in the
C range 3.17-6.91 pM (3.17-6.91 umol/L) after the first dose and 3.01-10.5 pM (3.01-10.5
10 - pmol/L) after the fifth dose.

e Example 3

Compound A 80 pmol

PEG 400/ethanol/water 50/5/45 (w/w) % | to 1 mL
15 S | N
. A formulation was prepared by dissolving Compound A in PEG 400/ethanol/water 50/5/45 -
(wiw) % followed by gently stirring. This composition was given to rats orally by gavage
once daily for 5 days. The dose 800 umol/k;g gave maximum plasma concentrations in the

range 7.00-23.9 uM (7.00-23.9 p.mol/L) after the first dose and 10.3-32.8 M (10 3-32. 8
C 20 umol/L) after the fifth dose. '

. _ Ekample 4
-Compound A : o Y o 250 pmol
PEG 400/ethanollwater 50/5/45 (w/w) %. T ol mL

25 : ‘
A formulatlon was prepared by chssolvmg Compound Ain PEG 400/ethanol/water 50/5!45 ) ' _

(W) % followed by gently st1rr1ng The solublhty of Compound A is at least 1000 tlmes

: hlgher in tbls vemcle cornpared to water alone

T |




hexaf | uor ophosphate 30 q quartet (in reI ation-to NNR) 2 %@%6 o
- .03/101423 -PCT/ SE03100857 84 QF = tetrabut yl ammoni umfl uor%cﬁeNONt room
tenperature s = singlet (in rel ation to NMR) " sol utol .= PEG 660 12-hydr oxy
_ stearate (womanmimni ¢ surfactant) 5t = triplet (in. re'P%rr)sE#}B &-NVR) TBTU
[NN N, N-tetranmethyl- O(benzotrlazol-l-yl)urom um tetra uoroborate] .
TEA = tri et hyl ami ne Teoc = 2-(trinethylsilyl)ethoxycarbonyl 10 TEMPO =
2,2,6, 6- tetranethyl-l-pl peridinyl oxgef ree radical - TFA trifluoreacetic acid
TGA. = thernogravinmetric anal ysis THE tetrahydrofuran TLC = thin |ayer
chromat ography 15 W = ultraviolet Prefixes n-, s-, i-, t- and tert- have
~their usual neanings: nornmal, seconﬁré |5so and tertiary. 20 The
invention is illustrated by way of | owi ng Exanpl es Exanmpl e 1
Conpound Acg,lg &d A PEG 400/ et hanol /wat er 5015/45 (W w) 980 1 nL 25 A
formul ati on was prepared by dissolving Conmpound A in PEG 400/ et hanol / wat er
50/ 5/ 45 (RMEGH0Vetheddlowesd20Y0/demM %stirring. This compodition was given to
dogs orally by gavage once dally for 5 days The dose 150 pnol / kg gave
maxi mum pl asma concentrations in the - :

5 A formulation was prepared by dissolving Compound A in PEG 400/ethanol/water
20/10/70 (w/w) % followed by gently stirring. The solubility of Compound A is at least

- 100 times higher in this vehicle compared to water alone.

Example 6 ' . fi) .
10  Compound A 51 pmol "
PEG 400/ethanol/water 20/10/70 (w/w) % to 1 mL

The water contained 50 ;Lmol!mL Tartaric Acid

A formulation was prepared by dissolving Compound A in acidified PEG
15 A400/ethanol/water 20/10/70 (w/w) % that was followed by gently stirring. The pH of this ]
solution was 3.6. The solubility of Compound A is at least 250 times higher in this vehicle

compared to water alone.

‘Example 7
20  Compound A . © 44 pmol _ 3
PEG 400/ethanol/water 30/5/65 (w/w) % to 1 mL - \ )

A formulatlon was prepared by dissolving Compound A in PEG 400/ethanol/water 30/5/65
(w/w) % followed by gently stxrrmg The solubility of Compound Aldsat least 200 tirnes

25  higher in this vehicle compared to water alone,

: _ | Example.s- ‘ |
éompoundA o . o - '_88 pmol
PEG 400/ethanol/water 30/5/65 (w/w) % 0 lml

30 | The water contained 50 l;mcﬂ/mL_ Tartaric Acid



range -118- 254M (118-254 nol /L) after the first dose and- 186-286 pM (186-286
3o nol /L) after the fifth dose, 2 9 NOV 2006 WD 03/101423 P%@SE@%&IQ&%‘S?

85 Exanpl e 2 Conpound A 40 pnol - PEG 400/ et hanol / wat er . 50/ 5/ to 1
- .nL- 5 A forweleté@ss was prepared by dissol ving Conpound ‘H) PI%G

400/ et hanol / water 50/5/45 (ww) % followed by gently stitTYHI7®H s

- conposition was given to rats orally by gavage once daily for 5 days. The
dose 400 nol/kg gave maxi num pl asma cgncentrations in the range 3.17-6.91
M (3.17-6.91 pnol /L) after the first ®dose and 3.01-10.5 M (3.01-10.5 10"
prol /L) after the fifth dose. Exanple 3 Conpound A 80 prol PEG

400/ et hanol / wat er 50/5/45 (ww) %to 1 nL 15 A fornulation was prepared by
di ssol vi ng Hedrtpgiinité A i n PEG 400/ et hanol / wat er 5@/ 45 (w w) % fol | owed by
gently stirring. This conposition was given to rats orally by gavage once
daily for 5 days. The dose 800 pnol/kg gave maxi mum pl asnma concentrati ons
in the rawﬁn%uﬁgogaﬁagpxegﬁré%ﬁﬁssaﬁi CRhidahd Afid &digibephGr st dose and -
+10. 3-32.8 pM (10. 3-32.8 0 nol /L) after the fifth dose. Exans 4 Conpound A
250 pnol  PEEctheaplbydiendolS/ Mevér) BarEyweR by\gently stisring. ThepH ofthisAokubipmul at i on
was prepared by . di.,sSQl vi,n d A.i.n PEG 400/ ethano] / . 50/ 5/ 45
Corw 537 o ad® B3 e GEREL HAE sy SEEomprind S B ACkaRbE e s ot

| east 1000 highe®is thisiveiele compdréd (6 viddtiane, conpared to water al one.

_ _ Example 9
C Compound A 120 pmol
10 PEG 400/ethanol/water 40/5/55 (wiw) % _ to 1 mL

- A-formulation was prepared by, dissolving Compound A in PEG 400/ethanol/water 40/5/55
(w/w) % followéd by gently stirring. The solubility of Compound A is at least 600 times

higher in this vehicle compared to water alone.

15
Example 10
e Compound A =~ - 198 pmol
| PEG 400/ethanol/water 40/5/55 (wiw) %o~ to1mL
- -‘ The‘waterlbonrtained 50 ;miol/fnL Tartaric Acid |
O

+ 20 HCltopH3.8 R - gs.

A fonnulatidn was iarepar_ed by dissolving Compound A in acidified PEG
- 400/ethanol/water 40'15"/55'_'(wfw) % followed by gently stirring. The pH of this sotution
" was set to 38 by‘addiﬁon of HCL The solubility of Compound A is at I_easf 1000 tirnes -
25 higher in this vehicle compared to water alone. Formulations of Compound__A in this

~ vehicle are stable _for: at least 3 months at < -15°C.
- Eka_mplei 11

. - CompoundA o 136pmol
g Hydfoxypibpyl_-_ﬁ4Cy¢lodext_rir_1/wate:40/6@ (w/w):__%,_:; ' o101 mL




30 29 NOV 2006 WD 03/ 101423 PCT/ SE03/ 00857 - 86 Exanple 5 C&)mggas 21, nol
. PEG 400/ et hanol / wat er 20/ 10170 (W w) %to | .nmL 5 A fornmnul 62{1-’ “prepar ed.
by dissolving Conpound A in PEG 400/ et hanol /water 20/10/70-(ww) % L
~foll owed B?Og%!WE‘W‘ stirring. The sol ubility of Conpoundpérismseissy east 100

times higher in this vehicle conpared to water alone. Exam/|pe6 10 Conpound

A 51 gnol PEG.400/ et hanol /water 20/10/70 (wWw %to 1 nL The water

contai ned 50 gnmol /nlL Tartaric Acid ggfornulati on was prepared by dissol ving
Conpound A in acidified PEG 15 400/ et hanol / wat er 20/ 10/ 70 (W w) %t hat- was
foll owed by gently stirring. The pH of this solution was 3.6. The

sol ubi |'i txﬁ_&&ft und Ais at least 250 tinmes higher in this vehicle
conpared t water al one. Exanpl e 7 20 Conpound AS44 pmol  PEG

400/ et hanol / wat er 30/5/65 (ww) %to-l nL A fornulation was prepared by

di ssol vi ng Conpound A in PEG 400/ et hanol /water 30/5/65 (ww % followed by
gent |y st i farmglatiqhwasperasid bytdisselvingdipppownd Anin Bydsexypeapst-p200 tinmes 25

ool P Dbl kB RTAALES a5 et Wing. TR iR SREREV 0, e
50 nol /sl siaws Uar byadditionl o2HE. MhExotiRg 6 PenPind A1 28l RETOEASERDh

this vehicle compared to water alone.

' - Example 12 _
Compound A - 76 umol , s }
10  Hydroxypropyl-f-cyclodextrin/water 28/72 (wiw) % - tolmL .

A formulation Was prepared by dissolving Compound A in Hydroxypropyl-B- _
cyclodextrin/water 28/72 (w/w) % followed by gently stirring. The solubility of Compound

A is at Ieast 400 times higher in this vehicle compared to water alone.

15
-~ Example 13
Compound A 40 pumol
PEG 400/ethanol/solutol ™/water 50/5/5/40 (wiw) % to 1 mL
20 A formulation was prepared by dissolving Compound A in PEG 400/ethanol/ : ﬁ\)
_ _ : 1
solutol ™/water 50/5/5/40 (w/w) % followed by gently stirring. The solubility of b
Compound A is at least 80 times higher in this vehicle compared to water alone.
. Example 14 -
25 Compound & = o+ - A0pmol -

| PEG 400/water 40/60 (wh) % . tolml

" A fbnnulatiqii was 'pfepar'ed by dissolving Cdmpound A in PEG 400 followed by gently
- stirring for at least 1 hour, thereafter water was added to the final volume. The solubility of '

| 30 Compound A is at least 200 times higher in this vehicle compared to water alone.



87 HCl to pH 3.6 g.s. A fornul ation was prepared by dissol ving Conpound A
~im-acidified PEG 400/ et hanol / wat er 30/5/65 (ww) % followed by gently
stirring. The pH of this solution 5 was set to 3.6 by addi.figoﬁﬂﬁf'zgﬂgl . The
sol ubility wboSommsund A is at |east 400 times higher i r},éﬂgg@ﬁ@«gy cle
conpared to water al one. Exanple 9 C Conpound A 120 pnol 1
400/ et hanol | wat er 40/5/55 (ww) %to 1'nL A fornul ati on was prepared by
di ssol vi ng Conpound A in PEG 400/ et hapol /water 40/5/55 (ww %followed by -
gently stirring. The solubility of ound Ais at least 600 tines higher
in this vehicle conpared to water al one. 15 Exanple 10 Conpound A 198 pnol
PEG 400/ et hanol /wat er 40/5/55 (ww) %to | nL The water contained 50
tnol/mL Tartaric Acid ¢ 20 HCl to pH 3.8 gs. A fornul ation was prepared by
di ssol vi ng Conpound A in acidified PEG et hanol /water 40/5/55 (wWw %
foll owed by gently stirring. The pH g@ﬁﬁgs%sol ution was set to 3.8 by
addi tion ofCéigpoundlde sol ubility of Conpound A is at |e29imdi000 tines 25
higher in this vehicle conpared to water alone. Fornul ati ons of Conpound A
inthis veREHMI EMe TV & at |east 3 nonths at 40158 Exanple 11

T2 g NOIIERR ot YR e A7 e het To pH 3.7 o e

A formulation was prepared by dissolving Compound A in PEG 400 followed by gently

stirring for at least 1 hour, thereafter water was added to the final volume. The solubility of

C - Compound A is at least 250 times higher in this vehicle compared to water alone.
10
Example 16
Compound A = o .. 58umol

PEG 400/water 50/50 (w/w) % to 1 mL

15 A formulation was prepared by dissdlving Compound A in PEG 400 followed by gently
sﬁm’ng for at least 1 hdur, thereafter water was added to the final volume. The solubility of

(i';pmpound A is at least 300 times higher in this vehicle compared to water alone.

Example 17- _
C 20 Compound A I _ ‘ - 88 pmol
PEG 400/water 67/33 (w/w) % = tolmL

~ A formulation was prepared by dissolving Compound A in PEG 400 followed by gently
' stii'ring for at least 1 hour, thereafter vater was added to the final volume. The solubility Qf =

25 Compound A is at least 400 times higher in this vehicle compared to water alone. - .

, - Example 18 _ R
o CompoundA"_ o o - 92pmol
- PEG 400/cthanol/water 45/1/54 (wiw)% ~ ~  tolmL .

30




'A formul atlon was. prepar ed by di ssol ving Corrpound A in Hydr oxypr opyl -
cyclodextrin/water 40/ 60 (W w) % f ol | owed by gently stirri %’ T[ﬂf %of
“this solution was: 5-set to 4.7 by. addition of HC . The sol %I ﬂﬁ

- Conpound Aw()so_o,g{,mg,easti 700 times higher in this vehl cle conpared to wat er
“al one. Exanpl e 12 Compound A 76 pnol 1o : PCT/SEV3/00857 .~
Hydr oxypr opyl - (3-cycl odextrin/water 28/72 (wWw %to | nL Afornul atic on
was ‘prepared by dissol ving Conmpound A i n Hydroxypropyl -07-

- cyclodextrin/water 28/ 72 (ww %fol PPoved by gently stirring. The
solubility of Conpound A is at |east 400 tines higher in this vehicle

. conpared to water alone. 15 Exanple 13 Conpound A 40 snol PEG

400/ et hanol/femiulatioh tet prepaed EMISSYOMEBZEC(WDW)M %oin BEC 490/etta0olAyafep ﬂﬁﬁlbfsét ion was

prepared b S0l vin nd A et han
507515 a0 P bR R P mh sty PR ShRARA bl 5 B Compound
Ais at |eﬁgﬁerﬁﬁthlslvﬁﬁﬁleh:bﬁbﬁedtd‘lwit&}iag?on\iehl cle conpared to water alone. _
Exanml nel4 25 Conpound A 40 p.nol PEG 400/ water 40/60 (w w) %to 1 nL A
formul ati on was prepared by dissol ving Conpound A in PEG 400 fol | owed. by
gently sstirring for at least 1 houg,,thefeafter water was added to the _
final voI une. The solubility of 30 Conpound A is at |east 200 tinmes higher
in this ve@bmpeamédnpared to water alone. 2 9 NOV 20065%Em6B/ 101423

PCT/ SE03/ O 7 8 anpl _ und A 52 nol PEG 400/ wat er 35/65 (w/w)
%to 1 M gg(?%etaﬂgﬁwg@‘bﬁégﬁg%%@ mol /nL Tartaric Kb?

The water contained 50 ymol/mL Tartaric Acid

HCl io pH 4.2 : - q.s. o

i0
A formulation was prepared by dissolving Compound A in acidiﬁed PEG
40C/ethanol/water 45/1/54 (wiw) % followed by gently stirring. The pH of this solut’ion
. was set to 4.2 with HCL. The solubility of Compound A is at ieast 800 times hlgher in th1s
vehicle compared to water alone.
15
Example 20
Compound A : - . "~ 101 pmol
PEG 400/ethanol/water 45/2/53 (w/iw) % - to 1 mL

20 A formulation was prepared by dissolving Compound A in PEG 400/ethanol/water 45/2/53 |
(wiw) % followed by gently stirring. The solubility of Compound A is at least 500 times W

higher in this vehicle compared to water alone, |

__ Example 21 |
25  Compound A o : 167 umol
 PEG400/ethenoliwater 45/2/53 (wi)%  tolml
The water contained 50 pmol/mL Tartaric Acid
CHClopH43 - q:s-



A f or rrul ation was pr: epar ed by di ssol Vi ng Conpound Ain. PEG 400 fol I owed by
gently “stirring for at’ least 1 hour, thereafter watéer was added to the
final volume. The solubility of C Conpound A‘is at least 22(9 IIIBIma%ﬂ lgher
in this velWebzigempared to water al one. 10 Exanple 16 {%Hs%bs@ 58 nol
~ PEG 400/ water 50/50 (ww %to 1 mL 15 A forpul ation was prepare o
di ssol vi ng Conpound ‘A in PEG 400 followed by gently stirring for at I east
1 hour, thereafter water was added tgythe final volune. The solubility of
Corrpound A is at least 300 tinmes higher iin this vehicle conpared to water
al one. Exanple 17 20 Conpound A 88 nol PEG 400/ water 67/33 (wWw) %to 1 nL

A formul ati,o repared by dj.ssol vi Co und Al G 400 followed b
gently st A%F\ﬁ@ TI]‘%I er%aagd%/byl ig581yins @%@PB@@@? ao;\%{pchP s added to the Y
final vol- U%O/eﬁ%l%&éﬂ%bﬁﬂwﬂf/) %%&]o%%?éx&ﬁly%nhﬁlfa'fhé srast thﬂQQluhbﬁres hi gher

~in this vehicle conpared to water. al one Compound A 92 nol PEG
400/ et hanolwav\mtécr“ra%’ﬂﬂ@ﬂm( vﬁﬂﬁ,’l Vg @Ittblllftof G@ran@dNCNaQIa%SWH@@V 101423

PCT/ SEQ3/ 0 I‘ITU| repared by dissolving. Conpound A in
PEG 400/ et g‘%ﬁ 17'\?%? gfhl %?%a HJB/D? ol l owed by gently stirring. The

sol ubi l isty of Conmpound A is at I east 450 tinmes higher in this vehicle
conpared to water alone. 5 Exanple 19 CorrpoundA 159 mol PEG
400/ et hanol / wat er 45/ 1/54 (ww) % t &Xpmgle 22The water contai ned 50 prol / nL

Tartaric Agpfloounda 46 pmol
o DMA/water 50/50 (w/w) % to 1 mL

10 A formulation was prepared by dissolving Compound A in the vehicle followed by gently
stirring for at least 1 hour. The solubility of Compound A is at least 230 times higher in

- . this-vehicle compared to water alone.

| Example 23 - _
15 .. Compound A ' ‘ 29 pmol
" DMAJwater 25/75 (wiw) % » to 1 mL

A formulation was prepared by dissolving Compound A in the vehicle followed by gently
stirring for at least 1 hour. The solubility of Compound A is at least 150 times higher in

- 20  this vehicle compared to water alone.

- Example 24

Compound A - | . Syumol
SHCN S . 10umol
23 Wa:ter_. o _ ' L - tolmL -
| HcyNaoHtp_pm'.s . o as

A fgrmulauon was prepared by dissolving Compound A ina Iower volume of the double n ' : :

- equlmolar amount of HC followed by gontly stlrrmg and chlutlon to ImL Thc pH of the




HCl 'to pH 4.2 g.s. 10 A fornulation was.prepared by dissolving Conpound A
in acidified PEG 400/ ethanol/water45/1/54 (wWw) % foll owed %é\ﬂ@gtﬁ]g T

stirring. The pH of this solution was set to 4.2 with HCL. &MeSol _§I"i ty

- of  Conpounevofosingi4ad | east 800 tinmes higher in this vehicle conpared to .

water al one. 15 Exanple 20 Conpound A 101 nol. PEG 400/ SO er g

45/ 2/ 53 (ww) %to 1 nL 20 A fornulation was prepared by dissol ving '

Conpound A in PEG 400/ et hanol / water 45/2/53 (ww) %followed by gently

stirring. The solubility of Corrpoum?zA is at least 500 tines ~.. higher in’

this vehicle conpared to water al one. Exanple 21 25 Conpound A 167 pnol

PEG 400/-et hanol /water 45/2/53 (Ww %to 1 nL The water contained 50

prol / mL Tafitahsélotichowa akbiftistet! o &l Phe 3olgbidity oMIDRDORHTIAR B &2 BeadiO tiARO Bigher

PCT/ SE03/ 00857 th‘é A formul ati on was prepared by dissol ving Conpound A in

aci di fi ed PR VOIRRP EYRAT ORR{LAWES-2/ 53 (W w) % foll owed by gently

stirring. The pH of this solution was set to 4.3 by addition of HCL. The

solubility of Conpound A is at |least 800 tines higher in this vehicle

conpared to water alone. 5 Exanpl e Boan@iadfound A 46 nol DVA water .

50/ 50(wlw) % t o % m.. 10 A fornul ati on was prepared b)iodi sPoI vi ng Conmpound A

in the vehtEr%EA owed by gently Hmo |

Water : to 1 mL
HCltopH 1.0 ‘ q.s.
NaOH to pH 3.0 Q8.

|
A ,j

10 A formulation was prepared by dissolving Compound A water and HC1 was added to give
pH 1 thereafter the solution was gently stirred. The pH of the final solution was adjusted to
+ 3.0 with NaGH. The solubility of Compound A is at least 40 times higher in this vehicle = =

compared to water alone., This formulation was given p.o to rats in a kinetic comparative

study.
15 .
Example 26
Compound A ' 160 pmol
Miglyol - o 0.25 g/g Compound A

DMA . to 1 mL

20 ) . o
‘A formulation was prepared by dissolving Compound A in 1mL DMA/miglyol followed by N
gently stirring. The solubility of Compound A is at least 4000 times higher in this vehicle

compared to water alone.

25 | Exarnple 27 |
~Compound A | ' _ | 100 pmol
Miglyol ' o 0.25 g/g Compound A
. Bthanol . : e 2 o to 1 mL



sti rri ng for at |east 1 hour. The sol ubility of Compound A is.at |east 230
times ‘higher in this vehicle conpared to water alone. Exanple 23 15
Conpound A 29 nol DWA/ water 25/75 (wWw) %to 1 nL-A formi &tNidh 2686

prepar ed. bywdiogsakxi ng Conpound A in the vehicle foll OV‘B%&Q‘)@E%Z@%W-
stirring for at least 1 hour. The solubility of Corrpound S east 150
times higher in 20 this vehicle conpared to water alone. Exanple 24
Conmpound A 5 nol HC 10 nol 25 V\ats to 1 m, HCl/NaOH to pH 3.6 g.s. A
formul ati on was prepared by dissol vi a Oorrpound Ain a |lower volune of the
doubl e equinol ar anount of HCl followed by gently stirring and dilution to
| mL.. The pH of the 2 9 NOV 2006 WO 03/ 101423 PCT/ SE0O3/ 00857 92 fi nal

sol uti on wesfamulaseewas DfeBaf@i byrtiesolyina Brmpougd &ln@ﬁ@mmglwlé@ﬂq\ﬁ@ést 20

ti mes higher red to le 25-
Conmpound A%fcge%@?f §m{@% &tﬁ0 u‘?flltsri//L 0‘%“6‘ “N—SI ai% Gs%bgﬁnﬁ%@gq °3.0 q s. 10
A formul at iveRiclwasmphep & ®etebilor@l ssol vi ng Conpound A wat er and HCI was added.
to give pH 1l thereafter the solution was gently stirred. The pH of the
final solution was adjusted to 3.0 with NaOH The solubility of Conpound A
is at lqast 40 times higher in this ﬁ,&g]'?gg- conpared to water alone. This
formul ation was given p.o to rats ina Kinmetic conparative study.

Compound A _ 130 pumol
Ethanol | ' to 1 mL
( . A formulation was prepared by dissolving Compound A in ImL ethanol followed by gently

10 stirring, The substance is stable in this formulation more than 1 week.

Example 29 _
In order to prepare nanoparticles a stock solution of Compound A of about 100

mM in ethanol was used. Included was also 25% (w/w) Miglyol, calculated on the amount
15 of the substance. The solutions were diluted 1/10 with the stablhzer solution, consisting of
: 0.2% (w/w) PYP and 0.25 mM SDS in water. The mixing, which is considered as a critical
paraineter during the nanoparticle preparation, was rapid and instant. The drug solution
was rapidly injected into the stabilizer solution during ultrasonication. After the 1/ 10

- dilution in the ageous solution, nanoparticles of about 150 nm were achieved. After 6 hours

C 20 at room temperature, the particle sizes were unchanged.
- Example 30
Compound A o . 4 pmol
f SaJme/ethanolisoluto] S0ISIS W) % tolmL
25

A formulation was prepared by dlssolvmg Compound Ain sahnc/ethanol/solutol 90/5!5
" (wiw) % followed by gently stirrmg The solution was given orally to rats and the plasma -
» concentration of Compound D was 0. 56 pmol/L after 1 hour. The soluuon was given

o subcutaneously to rats and the plasma concentratmns of Compound D and A were 0. 24

.30 !.Lmol/L and 0. 6 ;.Lmol/L respcctnvely, after 1 hour.




15 Exarrpl e 26 Corrpound A 100 rml M gl yol 0.25 glg Corrpound A Dl\@‘ga%&gt 20

A formul ation was prepar ed by di ssol vi ng Conpound A in 1 mL Dbl

fol | owed bﬁ gentl stl rring. The solubility of Conpound Ais at |east. 4000
times hi gh®°4 o vehicl'e. conpared to water alone. 2gCTSEeopse 27
Conmpound A 100 nol M glyol 0.25 g/g Conpound A Ethanol to 1 nL 2 9 NOV
2006 WO 03/ 101423 PCT/ SE03/ 00857 93 A fornul ati on was prepared by _

di ssol ving Conpound A in 1nL EthanolP4M glyol followed by gently: stirring.
The solubility of Conpound A is at |east 4000 tines higher in this vehicle
conpared to water alone. 5 Exanple 28 Conpound A 130 pnol Ethanol to 1 niL
C Afornulation was prepared by dis J Compound A in 1 nL ethanol

foll owed by gently 10 stirring. Thgﬁsuléslglance is stable in this- "

formul ati oﬁompmmd%an 1 week. Exanple 29 I'n order to4pmmi>are nanoparticl es

a stock sol f about 100 nmMMin eth was used.

| ncl uded %?@@@5&%9@&?76 cal cul ated on tH® ijll%[’i’ou 15 of the
substance. The sol-utions were dil ut ed 1/10 with the stabilizer solution,
consisting of 0.2% (ww PVP and 0.25 MV SDS in water. The mxin which is

consi def edAdermmlation ag preparphibwdissobing{onipognd Rén sedine/pthanallslato 904! ration,
was rapid (%v’)%) !%:r}séﬁg\véd by@éﬁtiﬁj{m%gs %e solu%on was given orally to rats and the plasma

- concentrations of Compound B and Compound E were respectively 0.07 pmol/L and 0.65

-

" pmol/L, after 1 hour. The solution was piven subcutaneously to rats and the plasma

concentrations of Compound B and E were 0.4 pimol/L and 0.3 wmol/L, respectively, after -~ 3
10 1 hour. \
_Example32 )
Compound C C 4 nmol

saline/ethanol/solutol 90/5/5 (w/w) % to 1 mL

15 ' N
A formulation was prepared bj dissolving Compound C in saline/ethanol/solutol 90/5/5
(w/w) % followed by gently stirring. The solution was given orally to rats and the plasma
concentrations of Compounds C and F were respectively 0.2 pmol/L and 0.5 pmol/L after 1

hour. The solution was given subcutaneously to rats and the plasma concentrations of

20 Compounds C and F were 0.35 pmol/L and 0.5 pmol/L, respectively, after 1 hour, ﬂ
A | ®
Example 33
' Compound D (tnﬂuoroacetate salt) ' - - 5pmol
‘Salmang/ml B R ~to 1l mL

A fonnulaﬂon was prepared by dlssolvmg the salt of Compound D in 1mL saline followed

) by gently stlrrmg

‘ 7 Exam Qle 34 _
30 Compound D (triﬂuoro'ace{até salt) L s s 7_5 pmol



was rapidly injected into the sstabilizer solution during ultrasonication..
After the 1/10 diluti-onin the ageous solution, nanoparticles of “about 150 .
nm wer e achieved. After 6 hours 20 at room tenperature, thez g {gifcj gsi.-zes' -
wer e unchangedsoisanpl e 30 Conpound A4 pnol. salinelet , l,),&ggﬁ_ |
90/5/5 (ww) %to 1 nL: 25 A fornulation was prepared by dissolving _
"Compound A in saline/ethanol/solutol 90/5/5 (ww %followed by gently
stirring.. The solution was given orabky to rats and the plasna- ‘
concentration of Conpound D was 0.56 I xnol/L after | hour. The sol ution was
gi ven subcutaneously to rats and the plasnma concentrations of Conpound D
and A vvere/E? 4 30 nmol/L and 0.6 nol/L, respectively, ﬂtatngf 1 hour. 2 9 NOV
2006 WO 03F184423 PCT/ SE03/00857 94 Exanmpl e 31 Conpog 4 pnol .

sal i ne/ et hg@gﬁgggig%gl. 90/5/5 (ww) %to | m 5 A forgu ation was prepared
by di ssol ving npound B in saline/ethanol/solutol 90/5/5 (wWw %followed
by gently stirring. The solution was given orally to rats and the plasm

concentrati,o f.. 0 und re r ect ivel. Q7. p.nmol /L
and 065 pnrmee g PR O T e r R B PR e BBy o
rats and tbelugdrafoliowed BNy satihgns of Conmpound B and E were 0.4 pnol/L and

0.3 nol /L, respectively, after 10 1 hour. Exanple 32 Conpound C 4 nol.
sal i ne/ et hanol / sol utol 90/5/5 (ww) %to 1 M. 15 A fornul ati on was

‘prepargd by dissol ving Conpound C i 'Ex?ﬁgje%/ et hanol / solutol 90/5/5 (ww %

followed by gently stirring. The solUt] was given orally to rats and the
pl asma. Compound D (triflucroacetate salt) 4 yumol
(-~ EwOH 0.02 mL

10. saline to 1 mL

+ A formulation was prepared by dissolving the salt of Compound D in 1ml saline/etanol
solution followed by gently stirring. The solution was given subcutaneously to rats and the

plasma concentration of Compound D was 0.55 pmol/L after 1 hour.

lf_'_» '
: , Eﬁafnple 36
Compound E (acetate sait) 4 pmol . -
BtOH o _ ~ 0.02mL

saline - S CtolmL

o2 } ‘ '
(U ' ._ A formulétioﬁ was prepared by dissolving the salt of Compound E in 1mL saline/ethanol

solution followed By gently stirring. The solution was giifeu subcutaneously to rats and the -

plasma concentration of Compound E was 0.75 pmol/L after 1 hour.

s o Example 37 |
Compound F (tn'ﬂﬁor:oacetate sal_t} S | . 4pmol
CBIOH e o 0.02mL
| 'Saii'ﬁe.'_ R - e o Ll




.- concentrations of Conpounds.C and F were respectively 0.2 | é mbl\/? D%nd}. 0.5
. prol /L after .1 - hour. The sol ution was given subcutaneousl Q 14 ra @

. plasma concentrations of 20 Conpounds :C and F were 0.35 nol/L and 0.5 - -
wpmol /L, rewpestingl y, after 1 hour.. Exanple 33 C:orrpounq,cg)'E 00857 v :
(trifluoroacetate salt) 5 p.nol Saline 9 ng/m to 1 nL 435 RS mul at i on
“was prepared by dissolving the salt of Conpound D'in 1nlL saline followed

- by gently staring. Exanple 34 30 Co und D (trifluoroacetate salt) 75 pnol
WO 03/101423 2 9 NOV 2006 PCT/ SE03/00857 95 EtOH 0.05 m., . Saline(9 ;.
ng/m) to 1 wL A fornulation was prepared by dissolving the salt of
Compound D .in 1nL salinelethangl .5 solutiaon followed by gently stirring.
Exanpl o 35AGBTHBNITA '5° PEPIET BoABILEEYe STt oo T ind itk BiFeedmoi | 10
saline to i ; Y o:0l '

Compound 0 PR GHE BB e PACRRIEH B g B BB B e
sol uti on wplasma smcentratieuCanpang Fywds 0.2 atms)/Bnfert higur.pl asma concent rati on of
Conmpound D was 0.55 nol/L after 1 hour. 15 Exanple 36 Conpound E (acetate
salt) 4 gnol EtOH 0.02 nL saline to 1 nL - o :

5 ' Example 38
Compound E (acstate salt) 22 mg
Saline 9 mg/ml . to 1 mL
A formulation was‘prepared by dissolving the salt of Compound E in 1ml saline followed [

10 by gently stirring.

Example 39
Compound F (trifluoroacetate salt) _ ' 22 mg
Saline 9 mg/ml : to I mL
15 .
A formulation was prepared by dissolving the salt of Compound F in 1mL saline followed |
by gently stirring. -
_ Example 40
20-  Compound A (as esylate salt) o 14 mg /ﬂ) §
|

water to 1 mL

A solution was prepared by dissolving excess of Compound A as esylate salt in 3ml. water
- followed by genily stirring over night. A final concentration of the soiution after filtration
25  was monitored to 14 mg/ml at a pH of 2.7.
| Example 41 |
_Cofnpouhd A (as esylate salt) - A 33 mg
Sodium phosﬁhate buffer pH=3.11=0.1 o to 1mL

30

and the



20 A formul ati on.-was prepared by dissolving the salt of Conpound Ein | nL
sal i ne/ethanol solution followed by gently stirring. The solution was

gi ven subcut aneously to rats and the plasma concentrati ongf)@ W@ﬁ]

was 0.751tnol /'L after 1 hour. 25 Exanple 37 Conpound F (tri Y dioroskek at e
salt) 4 molWOBBIHS. 02 nL saline to | nL 2 9 NOV 2006 \WDABEIHhEL3

PCT/ SEO3/ 00857 96 A fornul ation was prepared.by dissolving the salt of
Conpound F in I nL saline/ethanol solution followed by gently stirring. The
sol uti on was given subcutaneously tog7ats and the plasnma concentration
Compound F was 0.92 pnol/L after 1 hour. 5 Exanple 38 Conpound E (acetate
salt) 22 ng Saline 9 ng/m to 1 nL A fornul ation was prepared by

di ssol vi ng ently
tirring el bR iolgirel 2 e SROEBEALY kO B IO Y
my/m to 1 swﬂmnﬂ.;ﬂloépﬁam’bmﬂiaﬂiollmedl\ﬂ)%emﬂ?Kt&[’lﬁglohzy nighs aofinal ijlcéthﬁtl&abﬂ of
Conmpound F | J[ e fol |l owed . by gentl stiryl ng Exanpl e 40 20
Conpound AW‘%@"'@W grafign was megjtogedite 53 mg nﬂaltrﬁp Bof 470l uti on was prepared
by di ssol ving excess of Conmpound A as esylate salt in 3nL water followed
by gently stirring over night. A final concentration of the solution after

filtratison Example 42
Compound A (as esylate salt) 1.6 mg
Sodium phosphate buffer pH=6.9 I=0.1 to 1 mL
C ' A solution was prepared by dissolving 20 mg of Compound A as esylate salt in 3ml.

10 sodium phdsphate buffer followed by gently stirring over night. A final concentration of
the solution after filtration was monitored to 1.6 mg/ml at a pH of 6.5.

Example 43
The following freeze dried formulations can be made in accordance with techniques

15 . described in one or more of Examples 1-29 above:

a.
Compound A | : j 16 pmol
Mannitol . 10 mg
Water - = ' toIml
Cjé 20 HClto pH 1.0 ' : Q.8
= NaOH1opH30 - o gs.
b . .
‘ Coﬁ;poundD S , - | B 10 I.Lmol'
" 25 Mamnitl " - 10mg
B Wafer_ e S : to1mL
| T HC to"pH i._O . S - . gs.
NeOHtpH3O gs.

“ 30 .c



_'25 was nonitored to 14 ng/m at -a pH-of :2.7.
. esylate salt) 33 ng Sodium phosphat e buf f er pH:3 1 1=0.

Exanpl e 41

SRR,

S NOV' 2005 WD 03/ 101423 PCT/.M3/ 00857 97 A sol-ution was prepared by

- di ssol vi ngygldsdoiis

‘buf fer foIIowed by gently stirring over

of Conpound A as esylate salt.in 3nlL &qgﬁﬂ%ﬁsﬁhosphate
A final concentration of -

‘the solution after filtration was m)nltored to 33 ng/m at a pHof 2.7. 5

Exanple 42 Conpound A (as esyl ate
pH=6.9 1-=0.1 to 1 nL C A solution
Compound A as esylate salt
gently stirring over night. A final

It) 1.6 ng Sodi um phosphate buffer
prepared by dissolving 20 ng of

in 3nmL 10 sodi um phosphate buffer followed by

concentration of

the solution after

filtrati oConpsumdthi tored to 1.6 ng/m at a pH of 6. S0 EmAm I p e 43 The

followi ng freeze dried fornulations can be made in
t echni queManpioldescri bed in one or nore of Exanpl es
Conmpound
NaOH to p

-5

10

15

20

© 30

ﬁvé Q. prol Manni t ol
0 g.s. b. Conpound D 10 nol

HCltopH 1.0
NaOHtopH 3.0

d.

Compound F
Mannitol

Water
HCltopH 1.0
NaOH to pH 3.0

e.

Compound B
Mannitol
Water
HCltopH 1.0
NaOH to pH 3.0

E

Compound C
Mannitol

Water
HCltopH 1.0
NaOH topH 3.0

.

Compound A (as esylate sélt).

Mannitol

a@crg dance W|th
above: a.

10 ng Water to 1 nL 2GoHGhLto pH 1. 0 g.s.
25 Mannitol 10 ng

q.5.
q.8.

10 pmol
10 mg 7
to 1 mL "

q.s.

gs.

10 pumol
10 mg
to 1 mL

q.s.
q.5.

Rl
\—-d

10 pumol
10 mg

- to 1 mi

q.s.
g.s.

14 mg
10 mg



Water to.l mL HCL to:pH 1.0 gs.

mL HCltoleOqs
10 mg r~

to pH 1.0 qg.s.

NaCH to pH 3.0 g.s
08/ 101423 PCT/ SE03/ 00857 = 98 Corrpound E 10 nol
.5 NaOH to pH 3.0 gs

oln HJd to pH 1.0 qg.s.
Conpound ‘B %&%F{“Lf\/ﬁnni_tm 10 ng - Water to 1 nL HC
NaCOHt opH3. 0 gs 20 Conpound C 10 pnol
NaOH to pH 3.0 g.s.

"~ Manni t ol

©.30.C. 29 NOV. 2006 WO.

I\/anm'tol 10 ng . é}tol

d. Conpound F -z.g N@r\' Zﬁﬁ ni t ol
NaOH to '

e.
to pGT/&Et!@mpss.

10 ng Water to 1 nL 25 HCO

99

Water to I mL

HCltopH 1.0 g.5.

NaOH to pH 3.0 q.s. .

5 h

Cempeund A (as besylate salf) 14 mg

Mannitol 10 mg

Water to I mL
C HCl to pH 1.0 g,

10 NaOHto pH 3.0 qs.

. The solutions are optionally sterile filtered, for example through a 0.22 pm membrane

filter. Solutions (Sterile or otherwise) are filled into appropriate vessels (e. g. vials) and the

formulations are freeze-died using standard equipment. Vials may be sealed in freeze-dryer

15 equipment under a nitrogen atmosphere.
Ex'amgle 44
_ ~ Weight Amount
| Compound A 48 mg 17%
e [ Polyvinyl pyrrolidons K90 3 mg 3%
| Mannitol _ 21 mg 7%
Microcrystalline cellulose 187 mg . . 65% _'
Sodium starch glycolate 21mg 1%
- [Sodium steary] fumarate 3ms. TR

- The exclp1ents and drug were m1xed and granulated w1th polyvmyl pyrrohdone K90_:_ o
d1ssolved in water The granules were then drled in a drying oven. The granulate was o
Iubncated wn:h sodrumstearylfumarate and compressed mto tablets usmg an excenterpress K

Three mdmdual tablets were tested for drug release in 900ml media usmg a USP
dxssolunon apparatus 2 (paddle+basket ) at 50 rpm and 37°C The dzssoluhon mecha used i




. g Corrpound A (as esyl ate salt) 14 ng -30 Mannitol .10 ng 2 9 NOV. 2QQ6. WO
037101423 PCTI SE03/ 00857 99 Water-to | nL . HClL to pH-1.0 %g Q@mto pH-
--30qs 5 h. Conmpound A (as besylate salt) 14 ng: ‘Manni t old 3V ter to.
lomL C HC WMOMBEM48 0 gs. 10 NaOH to pH, 3.0 g.s. The sodciseeisisd’ €
optionally sterile filtered, for exanple through a 0.22 pin nenbrane
filter. Solutions (sterile or otherwise) are filled into appropriate
vessels (e. g. vials) and the formypgtions are freeze-di ed using standard
equi pnent. Vials may be sealed in freeze-dryer 15 equi pnent under a
nitrogen atnosphere. Examlp e 44 Wi ght Amount  Conpound A 48 ng 17%

ol Vol poe BEEOMESRRCAR: B A Rhod BodBn gt BIRR RN ShA0E 0°
f umar at e 3qﬁagt1&ﬂérﬂwa’mr@nﬁe@smgtﬂ& @E‘éckﬂb]ég}ey\ﬁbze omxmdtemdﬂgmmm ated with

pol yvi nyl pyrrol | done K90 20 dissolved in water. The granul es were then
dried in athaealRigalovasislengthevhion G i BC wagysed o theidisselalipn gnedip and with 260

 sodi umst eapyl,{ B AlE: PRSRATRASR BbsbRliOvIAPLAls Wa fith AT NGRRKSEPT ess.

5 media. 350 nm was used as the reference wavelength with both media. For the first two

n

hours of the analysis the release value was measured every 15 minutes, and then every hour

for the remainder of the analysis. The results are presented in the table below.

‘A custoﬁi made quadrangﬁlar basket of mesh wire, soldered in one of its UppEr, narrow F ) ’

10 sides to the end of a steel rod. The rod is brought through the cover of the dissolution N
vessel and fixed by means of two Teflon nﬁts 32cm from the centre of the vessel. The

- lower edge of the bottom of the basket is adjusted to be lcm above the paddle. The basket

is directed along the flow stream with the iablet under test standm g on its edge].

15
| Time (min) | 9% released in buffer pH 1.1 % released in buffer pH 6.8
0 0 0
15 100 | | )
30 100 | 49
45 _ 100 sl =
60 100 | 53 L)
120 100 T
180 100 | T el
240 100 | 6
30 | 100 &
a0 | 1m0 | 70
60 | 10 |  75
20 00 N T
B0 | 1w _' BT




‘Three |nd|V|duaI tabl ets. were tested for drug rel ease in 900ntl medi a usi ng
a USP - di ssol uti on apparatus 2 (paddl etbasket") at 50 rpm and 37C. The = = =
di ssol uti on media used 2-9 NOV 2006 WO 03/101423 PCTI SE03/ 00857 | -a 100.
were 0.1 M®yh8 ric acid (pH 1) andOlI\/Isodlumphos h (pH'
6,8). In-line quglﬁ%slotatlon was performed using the C Techﬁ%%%’&g@f'?gﬁ
optlc systemwi th 220 um as the analytical wavel ength when 0.1 M HC was
used as the dissolution nedia and with 260. nm as the anal ytical vvavel engt h
when phosphate buffer pH 6.8 was used 0Ods the dissolution 5 nedia. 350 urn
was used as the reference wavel ength with both nedia. For the first two
hours of the analysis the rel ease value was neasured every 15 mnutes, and
then every hour fog0the rlemai nder abothe anal yfis. The . rgsults are|
presented in -the—%blee—-beLQ#—FL—A_@ungnLn@dgqquadpang-uLap_ba&keL_@f mesh
wire, solderéd in W88 of ijts upper, Hrrow 1o sides to the end of 4 steel
rod. The rodis Dr htthrough the BYVET of —thedirssotT 60” vesset| and
fixed by maarﬁs of two Tefllon nuts, égcmfromthe centre of the vesgel. The
I ower edge of the bottom of the basket is adjusted to be l1cm above the
paddl e. The basket is directed along the flow streamw th the tablet under

~test standing on its edge]. 15 Tine )82 rel eased in buffer pH 1.1 %
rel eased in putrter—pH 6.8 U000 1?‘1‘00“4@7“8?7‘1{‘0‘0‘1‘9“4%58&‘5‘1 60 100 53
| 120 100 5f__180 100 61 240 100 63 360 180 67 480 10
- Esylate salt of CompoundA 58mg | - 20%
. Polyvinyl pyrrohdone K90 8 mg 3%
C - | Mannitol S 21 mg L T%
Microcrystalline cellnlose 177 mg ' . 62%
{ Sodium starch glycolate 21 mg 7%
Sodium stearyl fumarate 3 mg 1%

The excipiEnts and drug were mixed and granulated with polyviny]
; ‘pyrrolidoné K90 dissolved in water. The granules were then dried in a drying
oven The granulate was lubricated with sodium stearyl fumarate and compressed

1nto tablets nsing an excenterpress.

_ Examglle%-_ '

| _ Weight | _ . Amount-
CompoundB =~ : 48 mg 17%
| Polyvinyl pyrrolidone K90 - Bmg R 3%
Manpitol ~ .~ 2lmg } %
| Microcrystalline cellulose | _ 187mg - 6%
| Sodium starchgglsfcolai:e _ : - 21mg o o ._7% o
Sodium stearyl fumara{e- . - 3mg S  _‘ 1%

" The excipients and dmg were mixed and granulated with polyvinyl

: pyﬁdlidone K90 dissolve& in Wétgr. The gr_anul_e_é were then dried in d.rymg :




. Mcrocryst@lddsnguse! | ul ose 177 ng 62% Sodi um starch gl ycol

~600 100 75 . 720 100-77 840 100 79 WD 03/101423 PCl 0 dU$Sfi69s 101 960
. 100 82- 71080 100.83 1200 100 86 Exanpl'e 45 Wei ght Amobunt Esylate salt- of-
‘Conmpound A 58 ng 20% . Pol yvinyl pyrrolidone K90 8 ng 3% M %I&@k 2 570 %"
el P % .
Sodi um stearyl fumarate 3 nmg 1% The excipients and drug RMEYEWEEI and .
granul ated with polyvinyl 5 pyrrolidone K90 dissolved in water. The '
granul es were then dried in a dryin oven. The granul ate was | ubricated
wi th sodium stearyl fumarate and coaﬂ essed into tablets using an
excenterpress. Exanple 46 Wi ght Anpbunt Conpound B 48 ng 17% Pol yvi nyl
pyrrolidone KOO 8 ng 3% Mannitol 21 ng 7% M crocrystalline cellul ose 187
ng 65% SoaienniTbd grandiatg wgciobratatedAitingyditth stod fumarst ead gdmpressar ate 3 ng 1%

| Th i pi.en nd dr re m nd -gr anul ith pol yvi nyl
P € %&Itgklnlgtsh%ngatgexgen%grpr\ggs e mxed and granul ated wt polyviny

Example 47
‘Weight Amount
| | Compound C 43 mg 17%
Polyvinyl pyrrolidone K90 8 mg 3%
Mannitol - . 2lmg %
Microcrystalline cellulose 187 mg | 65% ( }
Sodium starch glycolate - 21mg ' 1%
| Sodium stearyl fumarate : 3mg : 1%
5
The excipiénts and dmg were mixed and grannlated with polyvinyl
pyrrolicdone K90 dissolved in water. The granules were then dried in a drying.
oven. The granulate was lubricated with sodium stearyl fumaraté and compressed
into tablets using an excenterpress |
10
Example 48
Compound A 16 pmol
PEG 414 ' to 1 mL ‘ S

15 A formulation was prepared by dissolving Compound A in acidified PEG414
followed by gently stirring.
- Example49 _
Compound A o 16 pmol
20 PEG300 o - tolmb



pyrroli: done K90 ‘di ssol ved i-n wat er.
dryi ng WO 03/ 101423 2.9 N O V 20 6 -~ PCT/ SE03/ 00857 . 102 oven.

was | ubricated with sodium stearyl fumarate and corrpr essed'ég NB& i
- using an exeaiRppeess Exanpl e 47 Wi ght Amount. - Conpound

The granul es. were. t hen drled ina
~The,

@ anul at'e
| ets
17%

Pol.yvi nyl pyrrolidone K90 8 ng 3% Mannitol 21 ngy 7% ‘M c?S’E’ﬁWﬂﬁﬁWl ne

cellulose 187 ng 65% Sodium starch glycolate 21 ng 7% Sodi um st earyl

fumarate 3 ng 1% 5 The exci pi ents and drug were m xed and granul ated with
pyrrolicdone K90 di ssol ved®n water. The granul es were then
drired in a drying oven. The granul ate was | ubr i cated wi th sodi um stearyl

pol yvi nyl
fumarate and conpressed

di ssol vi ng
Exanpl e 49

C

10

15

20

25

L .A fonnulatmn was prepared by chssolvmg Compound H in sahne/ethanol/solutol '

30

into tablets using an excenterpress 10 Exanple 48
Conpound A A rmolatiolPlz@ prgaredbyldisdolvidgiComponndmal inteidified@EGPOEpar ed by

Wd A in acidified PEG414 followed by gently stirring.
f PR ﬁ%“ﬁ“gml 20 PEG 300 to I nmL 2 9 NOV 2006 WO

037101423 PCTI SE03100S57

Example 50 _
Compound A 16 pmol -

PEG 200 | “tolmL

A formulation'was prepared by dissolving Compound A in acidified PEG200

followed by gently stirring.

_ : Example 51
Compound G- = ‘ : - . 4 prnol
saline/ethanol/solutol 90/5/5 (w/w) % to 1 mL

A formulation was prepared by dissolving Compound Gin salme/ethano]/solutol

90/5/5 (w/w) % followed by gently stirring.

_ Example 52 .
Compound J _' . o 4umo]

salincfethanol/solutol 90/5/5 (wiw) %  tolml

A formulation was prepared by dissolvmg Compound Jin salme/ethanol/solutol :

- 90/5/5 (w/w) % followed by gently stlmng

Exampl_o 53

ﬁ_compoundH e . '].-._4”11‘_‘?1' _
' sahne/othauol/solutol 90/5/5 (w/w) % - . tolmL. o

. 90/5/5 (w/w) % followed by gently stu‘rlng




103 A formul ati on was prepared by dissolving Conpound A in acidified PEG00
fol l owed by gently stirring. Exanpl e 50 5 Compound A 16 tmol = PEG 200 to 1
m, A formulation was prepared by dissol ving Conpound A | Qo fZU%j -
PE6200 C‘fngO{u “by gently stirring. 10 Exa_rrpl e 51 Co%ound G 4 pnol '
sal i ne/ et hanol /sol utol 90/5/5 (wWw %to 1 niL 15 A for F’ﬁ?%@?ﬁs@vas g
prepared by dissolving Conpound G in saline/ethanol/solutol 9015/5 (Ww) % .
foll owed by gently stirring. Exanpl 61\@52 Corrpound J 4 n01l 20 : ‘
sal i ne/ et hanol / sol utol 90/5/5 (W w) to | ~.r A formul ation was '
prepared by dissol ving Compound J in sali ne/ et hanol / solutol 90/5/5 (Ww %
foll owed by -gently stirring. 25 Exanple 53 Conpound H 4pnol

sal i'ne/ et hanol / sol ut ol
. di ssol ving Conpound H in salinel
by gently stirring. 2 9 NOV 2006

90/5/5 (Ww) %to |

ml A formil ation was prepared by
30 90/5/5 (ww)

t-hanol./ sol ut.ol % f ol | owed
E@@%ﬁ%omm PCT/ SE03100857 .

104 Exanpl e

54 Wi ght["Amount - _ Weight Amount
Compound'A esylatesalt |  500mg ~ " 66%
Polyvinyl pyrrolidone K30 . 100 mg 13%
Microcrystalline cellulose 100 mg 13%‘
Crosslinked sodinm CMC 50 mg T%
Magnesijum stearate 5mg 1%
()
Formulation can be prepared in accordance with Example 47 above. -
5
- Bxample 55
Weight Amount
Compound A n-propane
sufphonic aci: s:l)t 100 e %
Polyvinyl pyrolidone K30 60 me 14%
Lactose monchydrate 100 mg 23%
Microcrystalline cellulose 150 mg 34%
Polyvinyl pyrrolidone
’ .cr:ssll?iiked o - ome | 5% (M)
. Sodium stearyl fumarate 10mg 2%
Formulation can be prepared in _accordancé_ with Example 47 above.
10 Ex___p_lgéﬁ
- | = Weigl}t . Amount
Cof@ound A besjflate saft - | 20 mg 8%
Hydroxypropyl cellulose 15mg’ ' ' 6%
| ‘Microcrystalline cellulose 200mg - 9% .




Conpound A

Exanpl e 47
nmg 23% sul

esylate salt 500 . ng 66% Pol yvinyl pyrroli-done K30 .. 100ngy 13%
M crocrystalline cellulose 100 ng 13% Crosslinked sodi um Cl\/@%ﬂﬂr\‘gggﬂﬁ) |
Magnesi um stearate 5 ng 1% Fornul ati on can be prepared in accordance with
wioosaoi425 ;. Exanpl e 55 Wei ght Anount COrrpoundP&,%fg/B&E.ﬁ

ny XA) a

phoni ¢ acid salt Polyvinyl pyrrolidone K30 60

ne. 100
ctose

nonohydrate 100 ng 23% Mcrocrystalline cellulose 150 ng 34% Pol yvi nyl

pyrrolidone crosslinked 20 ng 5% Sodjgsm stearyl fumarate 10 ng 2%

Forrmul ati on can be prepared in accordance with Exanple 47 above.

1

2

0
006 WO

Exanpl e 56 Weight Anount Conpound A besylate salt 20 ng 8% Hydroxypropyl
cel | ul ose E5—Pg—6%—Neroctystathrtre—eel-tutose—200—Hg—7+9%2—9—NOoY
03/101423 PCT/ SE03/ 00857 105. Vi ghtwmnt Crossl i nK’é‘Bo%jdi um OVC 15 ng
6% Sodi uny ST BRIt dBHARLEMC MO [ 10 15mg 6% | -
Sodium stearyl fumarate ' 3mg | 1%
Formulation can be prepared in accordance with Example 47 above.
_ ~ Example 57
5  Compound A 24 prnol
C» PEG 400/ethanol/water 25/10/65 (w/w) % to 1 mL

10

A formulation was prepared by dissolving Compound A in PEG 400/cthanol/water

25710/65 (wiw) % followed by gently stirring.‘ The solubility of Compound A is atJeast . .. =

100 times higher in this vehicle c‘dmpared to water alone. The formulation is stable in a

freezer for at least 2 months,

5 Example 5§
Cofnpound A _ _ 800 umol
PEG 400/ethanol/water 50/10/40 (wiw) % tolmL

15

20

A formulation was prepared by dissolving Compound A in PEG 400/ethanol/water -
50/10/40 (w/w) % followed by gently stirring. The solubility'_o_f Compound A is at least

2000 times higher in this vehicle compared to water alone.

Example 59

Compound A ‘ 500 umol
Citric acid - S 200pmol
HCltopH36 - gs.
PEG 400/cthanol/9 mg/ml NaCl 40/10/50 (wiw) %~ tolmlL .

25




~ Fornul ation can be prepared in accordance w th Exanple 47 above. Exanple
.- 57 5 Conmpound A 24 nol PEG 400/ et hanol / water 25/10/65 (ww %to 1 nL A .
~.formul ati on was prepared hy dissolving Conpound A in PEG 400/ et hanal | wat er
25,10/ 65 (wiowp/160d0l | owed by ‘gently stirring. The soI,ubiﬂfﬁ&ﬂ)@% ound A"
~is at least 10 100 tines higher in this vehicle conpare 0o water alone. =
The fornulation is stable in a freezer for at least 2 nonths. Exanple 58
Compound A 800 nol 15 PEG 400/ et haqeb/water 50/10/40 (wWw) %todnm A
formul ati on was prepared by dissolving Conpound A in PEG 400/ et hanol / wat er
50/ 10/40 (ww) %followed by gently stirring. The solubility of Conmpound A
is at Ieag}\- 2000 tines higher in this vehicle conpared to water alone. 20

Exanpl e 59AEHRyLALRE WAS BOAFHBY disseling (omparad Ade PEFACY ethenolivatessH 3. 6 gs. 25
PEG 400/ et Rangkd & ionDesd by RhaPlBGh 19 of ORI 101423
- PC~-SLO GOs57 DD6&V %6 X !fj\%r nf%éti})gn m&g%pé:\%)ﬁa@gegoty%@s@o%\%%g %orrpound A

i n PEG 4001®0Hiares highert ie this 4dhidOddmipatedtoivaes flodel owed by gently stirring. The
solubility of Conpound A is at least 1500 tines higher in this vehicle
conpared to water alone. 5 Exanple 60 Conmpound A 24 nol citric acid 5 nol

HCl to pH 3.2 g.s. ethanol/water 1{881dsfW) %to | nL

Compound'A - 24 pmol
citric acid 5 pmol
HCltopH 3.2 ' _ - g.s.
ethanol/water 12/88 (wiw) % o to 1 mL B a
10 | | .
A formulation was prepared by dissolving Compound A in ethanol followed by gently
stirring, thereafter citric acid and water was added to final volume and the pH was setto
3.2. The solubility of Compound A is at least 100 times higher in this vehiﬁle compared to
water alone. The formulation is stable in a freezet for at least 1 month.
s _
| Bxample 61
Compound A - 2 pmol-
citric acid ) 5 umol
HCltopH 3.6 q.s.
20 9mgmlNaCl - to 1 mL L
. ()
A formulation was pfepared by dissolving Compound A and citric acid in physicological
saline followed :by gently stirring. The pH was set to 3.6. The formulation is stable in a
freezer for at least 3 months.
25 o
o . Example62
Compound A (as besylate salty 140 pmol
citric acid - | - o 5 pmol -
HCltopH36 o s

30 PEG 400/cthanolwater 40/5/55 (wiw) % tolml



10 A formul ation was prepared by dissol vi ng Conpound A in ethanol followed
by gently stirring, thereafter citric acid and water was. added to final
vol une ‘and the pH was .set to 3.2. The sol ubi ity of "Conpoufidj ﬁgl\/szgqs | east
100 tirmes higher in this vehicle compared to water alone. The for tion-
i*s stable i N AXY¥3er for at least 1 month. 15 Exanple 61 Compound A 2
pmol  citric acid 5 nol HO to pH 3.6 g.s. 20 9 ng/m Nad to 1 nL A"

~ formulation was prepared by dissolving Conpound A and citric acid in

physi col ogi cal saline followed by geavly stirring. The pH was set to 3.6.
The formulation is stable in a freezer for at least 3 nonths. 25 Exanple
62 Conpound A (as besylate salt) 140 nol «citric acid 5 nol HCL to pH 3,6
g.s. 30 PEG 400/ et hanol /water 40/5/55 (wWw) %to | nmL 2 9 NOV 2006 WO
03/101423 107 A fornul ation was prepared by dissol ving Conpound A in PEG
400/ et hanol4 fvatnplatidOvey BEparé¢diwdissobvongrtapoimdAdn PEGdOabthdndib\ratem%@fdﬁBy

roezer 1 ool APl it POy By efestir i i d e o1 ) 6o

mol  ci tri GomfillAlioh iSfle in a freezer for at least 1 month.

5
Example 63
Compound A (as besylate salt) 65 pmol
_ citricacid | 5 jumol
C HCltopH 3.3 | qs.
10 PEG 400/ethanol/water 20/5/75 (wiw) % to 1 mL
‘A formulation was prepared by--dissolving. Compound A in PEG 400/ethanol/water 20/5/75
(wlw) % containing citric acid followed by gently stirring and the pH was set to 3.2; -
15 Example 64
Compound D (as acetate salt) ' ' | 25 pmol
 PHG 400/ethanol/water 40/5/55 (wiw) % to 1L
Taﬁaric Acid : Component A (acetate salt of D) equimolar amount plas 5 mM excess
HCltopH3.6 : ' q.s. -

C 20

A formulatxon was prepared by dissolving Compound D in acidified PEG
400/ethanollwater 40/5/55 (w!w) % followed by gently stirring. The pH of this solution
was set 10 3.6 by addition of HCL. Formulations of D in this vehicle are stable for at least 2

months at < -15°C.

23

: o Example 65
| CompoundA S | . : o 50mg-
HPMC (ISOOOCPS) L S
-FSolutOIHSIS P o omg
"Water-?'f e R _ . o tOlmL :

30




.20/'5/'75 (W w) %containing citric.acid followed by gent

- HA to pH 3.3 q,s. |0 PEG 400/ et hanol /water 20/5/75 (wWw) %to | nm A . .
. fornulation was prepared by dissolving Conpound A in -PEG@O%{O@:Q ol / wat er
/51 _ i ' stirring and .the"

pH was setwhos dlgzs 15 Exanpl'e 64 Conmpound D (as acetate salt) 25 prmol’ . PEG
1400/ et hano! P Wat 140/ 5/ 55 (Ww) %to | nmL Tartaric Aci dPCTEEWIBHENnt A
(acetate salt of D) equinolar anount plus 5 mMexcess HO  -to pH 3.6 g.s.
~20. . Aformulation was prepared by dissolving Compound D in acidified PEG

1400/ et hanol / wat er 40/5/55 (ww) % fdPfowed by gently stirring. The pH of
this solution was set to 3.6 by addition of HOJ. Fornmulations of Din this
vehicle are stable for at least 2 nonths at <-15C. 25 Exanpl e 65 Conpound
A 50 ng HPMC (15000 Cps) 5 ng Solutol HS 15 20 ng 30 Water to | nL hOV

2066 WO 03/[1 PCT/ SE03/,00857 108, Th wa ended in hot water

and nel ted+h§géﬁi§[§l WWESPQB%&“ P"i%amlﬁﬁlfﬁ%ﬁ@%ﬂﬁs rsaﬁkfeﬁzﬁr‘%?’lgc’%@?suti on was

- chill ed anginGRPRHblvionaRs SEIERChnd TRipoth DR Wal Hdles lhdeh vRGurlofs stfrﬁx_'i%ﬁga vel |
ng

di spersed suspension. 5 Exanple 66 Conmpound A (as besyl ate salt)
form a well dispersed suspension: _ |

5
Example 66
Compound A (as besylate salt) 50 mg
HPMC (15000 Cps) ' '  5mg
Solutol HS15 _ | 20 mg | =
10 Water ‘to1mL o
- The HPMC was suspended in hot water and melted S‘plu.tol was added during vigourous
stirring. This solution was shilled and Compbﬁnd A (besylate) was added under vigourous
stirring to form a well dispersed suspension.
i3
Example 67
Compound D (as acetate salt) ' 2 ymol
citric acid : 5 pmol
HCltopH 3.6 q.s.
20 9 mg/mlNaCl _ to 1 mL
| ()
A formulation was prepared by dissolving Compound A and citric acid in physicological
saline and stirring geﬁtly. The pH was set to 3.6. The formulation is stable in a freezer for
at least 3 months.
25

~ Example 68
To prepare nanoparticles a stock solution of Compound B of about 100 mM in

‘ethanol was used. Inclnded was also 25% (w/W)_ Miglyol, calculated on the amount of the
substance. The solutions were diluted 1/10 with a stabilizer solution consisting of 0.2%

30 (w/w) PVP and 0.25 mM SDS in water. The critical mixing stage was rapid and instent :-



HPMC (15000 Cps)-5 ng Solutol HS.15°20 ng 10 Water to 1. nL The HPMC was
suspended in hot water and nelted Sol utol was added"during V”gg;gﬁgs -
~stirring.  This solution was chilled and Conpound A (besyl @e&_ S “added :
under -vi go us, -stirring to. forma well dispersed suspension. 15 Exanple :
67 CbnpOung&Eﬁ?g%i%cetate salt) 2 mol  citric acid 5 prolPCTHERBAESHH 3.6
"g.s. 20 9 mg/m NaC to 1 M. A fornul ation:-was prepared by dissolving
Conmpound A and citric acid in physicoh&?ical saline and stirring gently.
The pH was set to 3.6. The fornmulation“fs stable in a freezer for at |east
3 nonths. 25 Exanple 68 To prepare nanoparticles a stock sol ution of '
Compound B of about 100 mMin -ethanol was used. Included was al so 25%
(ww) M gl ydihe deul selittian wes wpidihiajegied inio thostabilieer selytien dirring, ultfasenigalont i ons

were diluted 1/ 10w.th a stabilizer .solution consiSti of 0.2% 30 .(wW w)
PP and 0. 28Tt Qb Tt a8l e RRe P RER DY, 08 il B 280ERA
instant: 2 AMNOKh36H 6t '6InQethidddtdd 3ihbpdri8Eei2e0MBOunchafRd. The drug sol ution
was rapidly injected into the stabilizer solution during ultrasonication.

After 1/10 dil ut PaHonaly DA s be sseddntiead oh ethangh dpigho] wri ke sreludse md tha o nm
wer e obt ai Ngdiionthibe 18o0Q48). BartcROM &E {0 iteloBtafiled By VVET €
unchanged. Op':.tlimonalslplg/e Dl%l%ctqmay) be S%egq ’?]ng?%%cgfme?ﬁgﬁg@?ﬁ% gloyol erra be
‘excl uded andiffement c@mbindtigns.on nay be | arger (1/20). Particles in the size
range 100 to 300 nm nay be obtained by different conbinations.
Example 69

(:" Compound B ' » 200 pmol

10 PEG 400/ethanol/water 50/5/45 (wfw) % to 1 mL

A formulation was prepared by dissolving Compound B in PEG 400/ethanol/water 50/5/45
(wiw) % followed by gently stirring. Formulations 6f B {at 0.5 nig/mL) in this vehicle are
stable for at least 1 month at < -15";C. ' o
15
. Example 70 - _
Cé!;il_npound B C 230 pmol .
PEG 400/ethanol/water 60/5/35 (wiw) % o folmL . . -

20 A formulation was prepared by dissolving Compound B in PEG 400/ethanol/60/5/35 (wiw) . i
% followed by gehtly stirring. o o >

_ , Example 71 s L
CompoundB IR e 50?ng- -
25 HPMC (1S000Cps) - . . .o.Smg. .
SoluolHS1S . 20mg

~ Wa't'erv o o o - _'_to_lmL_




‘-_-.Exanrpl e 69 Corrpound B 200 mol .10 PEG 400/ et-hanol./ wat er SQIQS@EZ ggﬁwgw) %to
1" nL A formul ation was prepared by di ssol vi ng ‘Conpound B
400/ et hanol / wat er 50/5/45 (ww) %followed by gently stirring.
Fornul ati o®0&#01@3(at 0.5 ng/nL) in this vehicle are st;»@@}sﬁo3f0@g57at Ieast 1

. month at <-15C. 15 Exanple 70 Conpound B 230 pnol PEG 400/ et hanol / wat er v

6015/35 (Ww %to 1 nL 20 A fornul ati on was. prepared by di ssol ving
Compound B in PEG 400/ et hanol /60/5/ 380 (ww % followed by gently stirring.
Exanpl e 71 Conpound B 50 ng 25 HPMC (15000 Cps) 5 ng Solutol HS 15 20 ngy
Water to 1 nL 2 9 NOV 2006 WO 03/101423 PCT/ SE03/ 00857 110 The HPMC was
suspended 1 i ous
stirring. 'Ikﬁl S _g‘gfauﬁsgﬁm\j\%gﬁto&]lﬁ)ﬁé%l ﬁie%o oun%e%dgdjﬁﬁr{hggegggﬁ%er

vi gour ous ssitrirrg iThiy sblmtiod wanehdlledeht Cdmmmdibﬂa&dﬂ@nﬂmwgoﬁoﬁmmmgm 72

- Conpound Eéﬁs agﬁ‘;ate salt) .39 nol . 9 ng/mM NaC to 1 A formul ati on was-
prepar ed B9RR 60 AFPFHFICHRSEHEM E in 9 ng/m NaCl by gently |0 stirring.
The pH obtained in this fornulation is 8-9. .Exanole 73 Conmpound C 400 p. nol

5 oo ‘ Example 72 -
Compound E (as acetate salt) 39 pmol
9 mg/ml NaCl - tolml

A formulation was prepared by dissolving Compound E in 9 mg/ml NaCl by gently (~

10 stirring. The pH obtained in this formulation is 8-9.

Compound C - S 400 pmol
PEG 400/ethanol/water 50/5/45 (w/w) % : to 1 mi
15 .
- A formulation was prepared by dissolving Compound C in PEG 400/ethanol/water 50/5/45
(wiw) % follqwcd by gently stirring. Formulations of C (at 0.5 mg/mL) in this vehicle are .

stable for at least 1 month at room temperature and below.

20 o '. : .. Example 74 N
Compound C : 16 pmol L \f‘
Hyd:oxypropyl-B—cyclodextrin/water 20/80 (wiw) % to 1 mL

A formulation was prepared by chssolvmg Compound C in Hydroxypropyl—[i
25  cyclodextrin/water 20/80 (w/w) % followed by gently sttrrmg Formulations of C in this

vehxcle are stable for at least 2 weeks at < 8°C.

, _ ’ Examgle 75 _
: CompoundF (as tnﬂuoroacetate salt) IR . 38 pmol
30 '9mg/mlNaCI ) : a T to 1 mL



PEG 400/ et hanol /wat er 5015145 (w/ w) %to- 1 M.- 15 A:fornulation was e
prepar ed by di ssol'viing Conpound C.i:n PEG 400/-ethanol/water 50/ !}ivzlg (Ww %
followed by gently stirring. Fornulations of C (at 0.5 ng/ r'llLS N Gﬂ% '
vehicle are é&ﬁ@ﬂ? for at least | nonth at .room tenperature and bel ow. 20
Exanple 74 (ngrrpc')und3 C 16 p.mol . Hydroxypropyl - o- cycl odext PEHPEREO57 20/ 80
c(ww %to 1M A formul ation was prepared by dissol ving Conpound C in

- Hydroxypropyl --(3 25 cycl odextri n/vvatSLInZOI 80 (wWw % followed by gently
stirring. Fornmulations of Cin this hicle are stable for at |east 2
weeks at < 8C. Exanple 75 Conpound F (as trifluoroacetate salt) 38 nol 30
9 ng/m NaCl to 1 nmL 2 9 NOV 2006 WD 03/101423 PCT/ SE03/00857 ill A
formul ation was prepared by di ssolving Conpound Fin 9 ng/m NaC by gently
stirring. The. pH.obtained in . this for ation is 3-4 raul ations of F in
this vehicl &3] UIgtéqI’a%ﬁsé’r?PS?edtar’é’de«ﬁ%%Wg ORFBW%P 9aqngpg§% HFEt Rt ure and
bel ow. 5 Exaffahg The pHA dhadthelin WaSToPMERAGEE 32 Bomdiliené 6F It heheeBRE8kreet hod

of Exanple 44. Wi ght Anmount Besylate salt of Conpound A 66 ng 17%

Pol yvi nyl pyeblefarablsast Roeeks #gt posNvEmpsraige a2d bplgw79% M crocrystal | i ne

cel | ul osg 256 nmy 65% Sodi um starch glycolate 29 ng 7% Sodi um stearyl
fumarate 4 ng 1%

Example 76
A tablet was prepared according to the general method of Example 44.

C _ | Weight Amount .
Besylate salt of Compound A | 66 mg 17%
Polyvinyl pyrrolidone K90 9 mg 2%
 Mannitol B 29 mg : 7%
Microcrystalline cellulose 756 ﬂlg " 65%-
‘_::,_Sodium starch glycolate _ 29 mg 7%
Sodlum stearyl fumarate | 4mg _ 1%
S0 . _ .
C g o Release Data
| Measured according to the general method of Example 44 but using 5 00ml of
media and 75 pm. ., '
Time (min) | % released in buffer pH 6.8
o 0
5 20
10 -
15 -' 96




10 Rel ease Data Measured according to the general nethod of Exanple 44 but =
using 500m of nedia and-75 rpm: Tine (mn) %rel eased i n2tuNB¥r20iBi 6.8 0 -
07590 10 94 15 96 2°9 NOV 2606- WD 03/.101423 PCT/ SE03/ 00857 . 112 20 96 °
30 98 45 9% 03A6143P0 Exanple 77 A tablet is prepared according to the -

‘general method of Exanple 44. 5 Weight Anount = Besyl at & ¥B5"Conpound: A,
200 ng 40% Pol yvinyl pyrrollidone K30 10 ng 2% Lact ose 200 ng 40% . :

M crocrystalline cellulose 70 ng 14 :{ Pol yvi nyl pol ypyrrolidone CL 15 ng 3%

Magnesi um stearate 5 ng 1 % O her fd %ulations in which the quantity of the

besyl ate salt of Compound Ais in the range 50-300ng nmay be prepared; the

rati.o of other conponents being simlar to those in Exanple 77. 10 Exanpl e
78 20 96 o : o
30 98
5 08
60 : 100
Example 77
~ A tablet is prepared according to the general method of Example 44.
5 ()
Weight Amount
Besylate salt of Compound A : 200 mg v 40 %
Polyvinyl pyrrolidone K30 1 10mg. . 2%
Lactose ' 200 mg 40 %
Microcrystalline cellulose _ 70 mg 14 %
Polyvinylpolypyrrolidone CL _' 15 mg 3%
Magnesium stearate 5mg 1%

Other formulations in which the quantity of the besylate salt of Compound A is in the range
50-300mg may be prepared; the ratio of other components being similar to those in

Example 77. - ' - ("

M’

10

Example78
A tablet is prepared according to the general method of Example 44.



A tabI et is prepar ed accord| ng to the general ‘met hod of Exangpll\@v428ﬂ52 NO\/
¥2006 WD 03/101423 PCT/ SE03/ 00857 113 Wi ght Anpunt Heni-Naphthal ene
1, 5-di sul phoni c. acid salt of Conpound B 48 nmg 17% Pol yvinyl pyrrolidone
K90 8 nu 3% oMegimdst ol 21 ng 7% Mecrocrystalline cell ul aagysk8so® 65%

“Sodi um starch glycolate 21 nmy 7% Sodium stearyl fumarate 3 ng 1% O her
formul ations in which 100ng or 200nmg of the hem -napht hal ene

1, 5-di sul phonic acid salt of Conmpounds3B is used may al so be prepared; the
rati o of other conponents being simlar to those in Exanple 78. 5

Particul ar aspects of the |nvent|on are provided as follows 1. An immediate
rel ease pharmaceuttcat—fornutatTomr—conprirstng;

abLl et ech et a

conmpound df forrmula (1) O(F)n N,R2 HO|N ij¥ %‘F" 10 WL werein
R represq q{egmgjﬂggth@jeg@/y smghbﬁ,ghﬁgsgyofc ne or nore f I yoro substriugnts;
R2 represqgnts rogen, hydroxy, nethoxylor ethoxy, and n representg 0, 1
or 2; 15 ¢ rCO@H@he#Braceut icall y accept abl ¢ sal t4&tgreof | and d%
phar maceut IP(’JFYIV:[{I'EIIS}’L&'D Iﬁone”f{ﬁ) dt-trent—or—garr cg,lng 3,

Mannitol 21 mg 7%

Microcrystalline cellulose 187 mg 65%

Sodium starch glycolate 21mg 1%

Sodium stearyl fumarate ' : 3 mg 1%

Other formulations irt which 100mg or 200mg of the henﬁ—naphthalene 1,5-disulphonic
acid salt of Compound B s used may also be prepared; the ratio of other components being

similar to those in Example 78.

5
Particular aspects of the 1nvent1on are prowded as follows -
1. Animmediate release pharmaceutzcal formulation comprising, as active ingredient,
. a compound of formula ®:
3 (P ,}I,R2 |
' 0]
S N,
1
o o “oR
whierein _ _
- R'represents Cl 2 alkyl subsututed by one Or more ﬂuoro substituents
’R? represents hydrogen, hydroxy, methoxy or ethoxy, and’ '
o represents 0,1or2; ﬁ '
S 15 - ora pharmaceutlcally acceptable salt thereof and a pharmaceutlcally acceptable :

o dﬂuent or camer

'-'prov1ded that the formulanon does not sole]y contam




provi ded- that ‘the for rrul ation does .not sol el y- cont ain: a zgﬁfa .
03/ 101423 PCT/ SE03/ 00857 114 "a solution of one active (yl and

water; a solution of one active i ngredi ent and di net hyl sul phoxi de; a
sol uti on ®o@AGuactive ingredient in a mxture of ethangly,RR#HH0 12-- |
hydroxy stearate : water 5:5:90. 5 2. An i medi ate rel ease pharmaceutical ~
formul ation as described in aspect 1 wherein the active ingredient is:
Ph(3-C ) (5-OCCHF2) - (R)CH(OH) C( O - ( S) Aga- Pab( Owe) ; '
Ph(3-C ) (5-0CHF2) - (R CH(OH) C(O) - (S) Aze- Pab(26d|F)(OVb) 10

Ph(3-C ) (5- OCH2CH2F) - (R) CH(OH) C( O) - ( S) Aze- Pab( Owe) ; _

Ph(3-C ) (5- OCHF2) - ( O

Ph(3- Q) (S OCHF2) - (% o) %“%" t{‘“"%‘%e%‘eﬁg%‘f‘éﬂef’

Ph(3- Q) (5- OCHF2) «( R) oG iCnhctive) Ieﬁ@é?lﬁalrﬁéﬂ%'l 0x1de or

Ph(3-d ) (5- OCHF2) - (R)CH(O—l)C(O) (S Pab( 2, 6 F) (OH);

Ph(3-Cl) ( 5- OCH2CH2F)2 o f(gqy@(tmytr(gs)im@npatpxm@mf ethanol PEG 660 12-

Ph(3-d ) (5- OCH2CH2F) e-Pab(OH):. 3. A solid imediate
rel ease pharnaceuti h&@ggggf%%’%rg%@éscri bed in aspect 1 wherein the
active pngredient is: 20 Ph(3 Cl") (5- OCHF2) - (R)CH(G—i)C(O) (S)Aze Pab(OVE)
Ph(3-Cl) (52 CCHF2) . (R) CH S) Aze- Pab(2 6-di F) ( ;

Ph(3-d ) ( 5%0CH fPFé %e(@}c I‘S’P@/@fscnb?ﬂ'mé’slﬂﬁ?érlﬁﬁ)@@éftl cally
accept abl e sal typt hefEHoredtne fh: A sol [ d [ mTedl ate rel ease pharmaceuti cal
formul ation as described in aspect I wherein the active ingredient is

Ph(3-0) (5- wmsmmmﬂtw)ﬁ@}(mmmw a Cl-6 al kanesul fonic
acid or an opt II%??'CH)\(% 6%?]%) &R%ﬁfbl%bY&))s&.Lz %a%(z 6”‘81?% i&tl t thereof. ( )

10 . ' Ph(3-C1)(5-OCH;CHF)-(R)CH(OH)C(0)- (5)Aze-Pab(OMe);
Ph(3-CI)(5-OCHF2)-(R)CH(OH)C(O)~(S) Aze-Pab;
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-(8)Aze-Pab(OH);
Ph(3-CL)(5-OCHF,)-(R)CH(OH)C(0)-(S) Aze-Pab(2,6-diF);
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OH);

15 Ph(3-C1)(5-OCH;CH,F)-(R)CH(OH)C(0)-(S)Aze-Pab; or,
Ph(3-Cl)(5-OCH;CH;F)-(R)CH(OH)C(O)-(S) Aze-Pab(OH).

wn

3. A solid immediate release pharmaceutical formulation as described in aspect 1
wherein the active ingredient is: _
20 Ph(3-Cl)(5-OCHF;)-(R)CH(OH)C(0)-(S) Aze-Pab{OMe); B
Ph(3—C1}(S—OCPIF2)~(R)CH(OH)C(O)-(S)Aze-Pab(Z,ﬁ-diF)(OMe); or, | \ }
Ph(3-CI)(5-OCH,CH,F)-(RYCH(OH)C(0)-(S) Aze-Pab{OMe), |

or a2 pharmaceutically acceptable salt thereof.

25 4 A solid immediate télease pharmaceuttcai formulation as déscribed in aspect 1
_whereln the actlve ingredient is Ph(S-Cl)(S—OCHFg)-(R)CH(OH)C(O) (SHAze-
Pab (OMe) ora C; 6 alkanesulfonic aczd or an optionally substttuted a.rylsulfomc
acid salt the_reof_ ' : '



2 9 P~oV 2006 WO 03/101423 PCT/ SE03/ 00857 115 5. An i .njréz"ﬂal&i)% iWhedi ate
“rel ease pharmaceutical formul ation as described in aspect | :wherein the
active ingredient is: Ph(3-Cl)(5-OCHF2) - (R)CH(C]—I)C(O) (S)Aze Pab;

« Ph(3- ) ( 5SWwOBHER23( R) CH(OH) C( O) - ( S) Aze- Pab( 2, 6-di F); or PCI/SE03/00857 -

Ph(3-d ) (5- OCH2CH2F) - (R) CH( OH) C( O) - ( S) Aze- Pab.. 6. The use of  a formul ati on
as described in aspect 1 as a nedicanent. 7. The use of a fornulation as
described in aspect | in the. manuf actldde of a 10 nedicanent for the
treatnent of a cardiovascul ar disorder. 8. A nethod of treating a

cardi ovascul ar disorder in a patient suffering from or at risk of, said

di sorder, whi ch &woimrctablesmaddiateirslbsse iphgrniacentibed foratnlation asdestrited apaptdical | y
effectlve anount of a pharnaceutical fornmulation as 15 described in aspect
1. 9. Apr ocess "f’l?ﬁ‘m?rg%aﬁf@"edﬁgrﬁ d¥ate rel ease formul ati on as described in
aspect 1. -

Ph(3-0) (5- OCHF2) (R gﬁ( A B HERCOEDM R b (. 20 Also provi ded
is a for mJI at i orPh()%Cb)(ii@Eﬂ-@z)b(ﬁ)@HQOHfC(Ohésﬁm -Ra3,6difdlf @r Exanpl es descri bed -

for mil atf on oo @?nﬁ@@@ﬁ&ﬁ&?ﬁ@&@@ﬂﬁ82%33?1S o Tormia (1)

~O(F)n 2 HONN. / (1) N2 d

6. The use of a formulation as described in aspect 1 as a medicament.
C 7. The use of a formulation as described in aspect 1 in the manufacture of a
10 - medicament for the treatment of a cardiovascular disorder.
8. A method of treating a cardiovascular disorder in a patient suffering from,

or at risk of, said disorder, which comprises administering to the patient a
therapeutically effective amount of a pharmaceutical formulation as

15 - described in aspect 1.
9. | A process for making an immediate release formulation as described in aspect 1.

10.  The compound Ph(3-Cl)(S-OCHFZJ-(R)CH(OI{)C(O)-(,S')Aze-Pab(Z,6-diF)(OH). g
20 , - _ s .
' C _ Also provided is a formulation obtainable by any of the Methods and/or Examples described -

herein.




wherein Rl represents -CHF2 or -CH2CH2F;, R2 represents hydrogen, hydroxy,
met hoxy or ethoxy; and n represents 0 or 2; and a phar maceutig? blp 006
acceptable diluent or carrier. 2. An inmedi ate rel ease pharnma (Ya?
formulation as clained in claim1l conprising an acid addition salt of a
compound of formula (1) and a phar mag&utl cally acceptable diluent or
carrier. 3. An imedi ate rel ease pharmaceutical fornulation as clained in
claim1l ?ng\merei n the active ingredient is a pharmaceutically
accept abte t of Ph(3-d) (5-0CHF2) - (R)CH(OH) C(O) - (S)Aze Pab( Owe) ;

EEE g: 813 } g{&@_‘&%@}ec%%%ﬁ‘&%’%ﬁ Z é)gcglc d F)ag actlve mgredlent a

Ph( 3- O ) ¢BerOBMRE forBCB( OH) C( O) - ( S) Aze- Pab:
Ph(3- O ) (5- OCHF2) - ( R) CH( OH) C{ O) - ( S) Aze- Pab( OH) ;
Ph( 3- O ) (5- OCHF2) - (R) CH{ OH) ( O) - ( S) Aze- Pa 26diF) 2 9 NOV 2006 117
Ph(3- Q) (5- OCHF2) - (R) CH( OF (18 Aze- Pab( 4'b- di F) (8"
Ph(3- O ) (5- CCH2CH2F) - HBCHUG R, offj Ph(3-C |)(5-0CHC
H F)-(RCHOHC (O-(SA w2k on as @l ained in claim
1, 2 or 3 wherein the active ingr .[. (O ryst BlH,ine salt of:
a)( : s one) ; o

Ph(3 5- OCHF2) - (R) C G Aze- Pab(avE

Ph(3-d) (5-0CHF2)- (R C O - (S)Aze-Pab(2, 6-di F) (Owe); or
Ph(3-C ) (5- OCH2CH2F) - (K D) C(Q) - (4) Aze-Pab(OWe). 5. A fornulation as
claimed in any one@ Ofd 4 wherein the active ingredient is an

et hanesul fonic acid, n- propanesulfonlc aci d, benzenesul fonic acid,

1, 5- napht hal enedi sui fonic acid, or n-but anesul foni ¢ acid addition salt of
Ph(3-Ci)WW@M]—IFZ)-(R)CH(O—I)C(_O)-(S)Aze-Pab(OVb) or

Ph(3-d ) (5- OCHF2) - (R) CH(OH) (O - Aze- Pab( 2, 6-di F) (Ove). 6. A fornulation as
cl ai med Rnre&@ééntg—él{?zfm%ﬁl ZF.1 to 5 wherein the active |ngred| ent i's

R’ represents hydrogen, hydroxy, methoxy or ethoxy; and
n represents 0 or 2; and a pharmaceutically acceptable diluent or carrier.

2. An immediate release pharmaceutical formulation as claimed in claim 1 comprising an
acid addition salt of a compound of formula (I} and a pharmaceutically acceptable diluent or

carrier.

3. An immediate release pharmaceutical formulation as claimed in claim 1 or 2 wherein the

active ingredient is a pharmaceutically acceptable salt of:
Ph(3-CI)(5-OCHF)-(R)CH(OH)C(O)-(S)Aze-Pab(OMe);
Ph(3-C1)(5-OCHF )~ R)CH(OH)C(0)-(S) Aze-Pab(2,6-diF )Y OMe);
Ph(3-CI)(5-OCH;CH,F)-(R)CH(OH)C(0)-(S)Aze-Pab(OMe);
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(0)~(S)Aze-Pab;
Ph(3-CL)(5-OCHE,)-(R)CH(OF)C(0)-(S)Aze-Pab(OH);

Ph(3-Cl)(5-OCHF)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF);




Ph(3-d ) (5-0CHF2) - (R)CH(OH) C(O) - Aze- Pab(OWe), benzene-sulfonic acid salt,
characterised by an X-ray powder diffraction pattern charad}ltngBs\écQUDE'
peaks with d-values at 5.9, 4.73, 4.09 and 4.08. 7. A for ation as
claimed in any one of clains 1 to 5 wherein the active ingredient is
Ph(3-C ) (5-0CHF2) - (R) CH(OH) C( O - Aze-Pab( 2, 6-di F) (Owe),

hem - 1, 5- napht hal enedi sul fonic acid salt, characterised by an X-ray powder

di ffractlrh@rpcg@i benn )qjamggplm(tﬁgg -bawDeaksomyt h d- values at 18.3, 9.1,
5.6, 5.5 4.13, 4.02, 3.69 and 3. 63§“g) A formulation as clained in

any one of clalms 1 o V\/nereln the conposition is a solid imediate
rel ease 'PhiFHedddtEaD-RETHOFRE QDA abhgrect abl e | nmedi ate rel ease

pharmaceutical forrmulation or a liquid i medi ate rel ease oral

phar nacqq,t(g_gg(ls QLT BL R Ogl)c 1)_1‘(§Agéﬂ,a%§ @n as clained in any one of

cl ai ns wherei n 't he rcar sel ected from nonobasic
cal ci um phosphate, dibasic cal CI um phosphat e (| ncl udi ng di basic cal cium
phosphat® di Wy@ratlaioanslcldingdgi drimdl Tondrwiphosthhaties aplayidntdt eyrystdlinebasi ¢

cal ciumg;; 9~ NOV 206 118 phosphate, |actose, mcrocrystalline cellul ose,
silicified mcrocrystalline cellulose, mannitol, sorbitol, starch (such as
mai ze, potato or rice), glucose, calciumlactate and cal ci um carbonat e.

10. A f dthbuCBEHSHRB(OCE{TBE@)F(SHry-Pari®Me); claims | to 7 conprising an
aqueous diluent or <carrier. 11. The use of a formulation as clained in any

clai mod T-ER AEBARERD RER  S R AEHRE T e of & medi cament

for the treatnent of a cardi ovascul ar di sorder.
Ph(3-CH(5-OCH,CH,F)-(RYCH(OH)C(O)-(S)Aze-Pab{OMe).

5. A formulation 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-CD){5-OCHF,)-(R)YCH(OH)C({O)-(S)Aze-Pab(OMe)
or Ph(3-CI)(5-OCHF)-(RYCH{OH)C(O)-Aze-Pab(2,6-diF ( OMe).

6. A formulation as claimed in any one of claims ! to 5 wherein the active ingredient is
Ph(3-CI}{5-OCHF)-{ RYCH{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 formulation as claimed in any one of claims 1 to 5 wherein the active ingredient is
Ph(3-Cl)(5-OCHF,)-{ RYCH{OH}C(O)-Aze-Pab(2,6-diF)}(OMe), hemi-1,5-naphthalenedisuifonic
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 formulation as claimed in any one of claims | to 7 wherein the composition is a solid
immediate release pharmaceutical formulation, an injectable immediate release pharmaceutical

formulation or a liquid immediate release oral pharmaceutical formulation.

9. A formulation as claimed in any one of claims 1 to 7 wherein the diluent or carrier is
selected from monobasic calcium phosphate, dibasic calcium phosphate (including dibasic

calcium phosphate dihydrate and dibasic calcium phosphate anhydrate), tribasic calcium
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phosphate, lactose, microcrystalline cellulose, silicified microcrystatline cellulose, mannitol,

sorbitol, starch {such as maize, potato or rice), glucose, calcium lactate and calcium carbonate.

10. A formulation as claimed in any one of claims I to 7 comprising an aqueous diluent or
carrier.

I1. The use of a formulation as claimed in any one of claims 1 to 10 as a medicament.

12. The use of a formulation as claimed in any one of claims 1 to 10 in the manufacture of a

medicament for the treatment of a cardiovascular disorder.



