1 MODI FI.LED RELEASE PHARMACEUTI CAL FORMULATI ON This invention relates to
novel nodified rel ease pharnmaceutical formulations that provide for _

- nodified delivery of particular pharmaceuticals, to the manufacture of such
fornmul ations, and to the use of such a fornulation in the treatnent or
prevention of 5 thronbosis. It-is often necessary to adni nister _ -
phar maceutical ly active conpounds frequently - throughout the day in order
to maintain a desired therapeutic | evel of active principle in plasm,
body tissues and/or the gastrointestipal tract. This Is particularly the
case where it is intended to deliver the drug orally and to provide a

uni form response over an extended - to period of tinme. Over the last thirty

or so years, modifiMODIEIRERRE! HASEIEARMACRETR ADEOIMUIGITION eCOTe 2

preferred method of delivering certain drugs to patlent‘s,eﬂgartlcul arly via .
the oral rout eThisifvention redaterety tovel modified eeleasopliatmacenticaldbangletios thatug
-over an extende eriad,qf,, ti thys reducin he nunber . of reguired
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gastrointestinal tract, or pulsative. ere are nunerous noditied rel ease
dosage 5f orthmbwsisn i n the art and these have been summarised by inter alia

. be Haan and Lerk, in Pharmaceuti sch, Weekbl ad Scientific Edition, 6, 57
(1984): Banker If if OligB EaMaTs i oS poamRceRay Ariise CRETROUSU Trsauishtly ¢

eds. 20 L j - AR QL da i ,
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Phar maceutplgala, BodypisstdOfid)orake pagokit@Bnal tact Oftiis Rpdrtubislithotast Bieage
gimens: Their |nfluence on the Concentration-Time Profile of the Drug in
~ tthe Body" lath ) dgver gIeaTyg efally OVdE A GHLIOMT IRSPEISE deleilipfxie age
isintended 4o defiver tiearug omlly pidiorptowide pawif Algfxteimiod
- Form sigﬁﬂ dggi.wl S. Aulton (1988) (Churchill Livingstone). 25
| nt er N4t | HFHP Egﬁt Application No. PCT/ SP-01/02657 (WO 02/ 44145, earliest

5002) i sel ooa Rt o vt AT s R e PP, 5 e
conpounds betimha preferted tiethod of delivering certain drugs to patients, particularly via the oral
| ‘route. Stch fo‘mis may for example provide for telease of drug over an extended period of
tirme, _thus reducing the number of reqﬁired daily doses, and during which time the rate of
15 release miay be substaniially utiiform ahd/ot constant, withini a specific part of the
gastrointestitial tract, ot pulsative. | o |
Thete are tumetols modified release dosage fdnﬁs ktiown in the art and these h‘éwe
beeti summarised by inter alia De Haan and Lerk it Pharmaceutisch Weekblad Scientific
~ Edition, 6, 57 (1984); Bunker in “Medical Applications of Cont_rolled RéleaSe"; Vol I, eds..
C’ 20 Langet é‘md_ Wise (1984) Boéardton, Flotida, ai’ﬁag_es I 'to 34; Gr_affﬁer itt Industrial |
o | Aspects of Pharmaceuticals, ed. Sande!, Swedish Phatmaceutical Press (1993) at pages 93 -
to 104; and Proudfoot “Dosage Regimens: Their Influence on the Concentration-Time
- Profile of the Drug in the Body” at pa'ges 191 to 211 of “Phannaceutics.- The Science af
- Dosage Fom.besign”,_ed. M. E. Aulton (1988) (Churchill Livingstone). | _ .
25 International Patent Application No. PCT/SED1/02657 (WO 02/44145, carliest
priority date 01 Decetmber 2000, filed 30 Novernber 2001, published 06 June 2002)
| discloses a umber of compotnds that ak‘e, or are metabolised to compounids which afe,
cotnpetitive inhibitors of trypsit-like proteases, stich as thrbr_ﬂb‘_m. “The following three
o - cofnipoithids are attiongst those that are sﬁeciﬂcally disclosed: | | |
3 {a) PHO-CI)S-OCHE,{RICHOH)CO)S)Aze-Pab(OMe):



conpetitive i nhibitors of trypsin-like prot eases, such as thronbin. The
followi ng three conpounds are am)ngst t hose that are specifically
disclpsed: .30 (a) Ph(3-0)(5-CCHF2)-(RC HOH)C(O - (S) Aze- Pab(Owve): 2 CH3

- NONHz ClHO NOCH =2 which conmpound is referred to hereinafter as Oorrpound

A; (b) Ph(3-Cl)C~-QCHBx)-(R G f(OH C(O - (S~Aze-Pab(2,6-dii;)(Owe): CH3 HO
NONNHz / | oC OCHP2 which conpound is referred to hereinafter as

‘Conmpound 13; and (c) Ph(3-d)(5-OCCH2CH2P) - (R)CH(C]—I)C(O) (S)Aze- Pab(C]VE)

OH3 NCO C HON WNH, N C OCH2CH2i which conpound is referred to
her ei nafter ~as ‘Conpound C. The tnet hoxyani di ne Corrpounds A B and C are

- netabolised following oral and/or to parenteral administration to a nmamal
- ~and formthe corresponding free anidiine conpounds, which Fé‘i

st er conpounds
have been found to be potent infibitors of thrombin. Thug 3

OCHF,

which compound is refetred to hereinafter as Conipound A;

( | 1) Ph(3-Cl)(S-OCHFz)-(R)CH(OH)C(OJ-(.S')Azt-PaB(Z.tS-diF)(OMe):

OCHF,

5 | which compound is referted to heremafter as Compound Brand
(¢) Ph(3-Cl){5- OCH;CH;F) (R)CH(OH)C(O) (S)Aze Pab(OMe)

0.

OCH,GH,F
which compound Is teferred to hereihafter as Compound C. _
 The methoxyamdme Compuunds A, B and C are tetabolised followmg oral and/or
1o parefiteral a_dministratiun to a mammal and_forrn the curresp_ondm_g free amidine
cotpounds, which latter comipounds have been foutd to be potent inhibitors of thrombir,
Thus: | | |



Conpound Ais metabolized to Ph( 3- CI)(5 OCl1- 1P2) - (k)CH(014)C(O) (S)Aze Pab
(whi ch conpound is referred to herei nafter as Conpound b) via a prodrug
i.nt er medi at e Ph(3-d ) (5-OCHP2)-()?)Cl-t(OH) C(O - (S)Aze- Pab(0H) (which
conpound Is referred to hereinafter as Conpound (3); -5 Conpound 13 Is
nmetabolized to Ph(3-Cl)(5-0CHP2) - (R) CH(OH) C( O - (S)Aze- Pab( 2, 6-di P) (which -
conmpound Is referred to hereinafter as Conpound E) via a pt odrug

i nternedi.ate Ph(3- Cf) (5- OCHP2) - (R) CH(OH) C( O - (S) Aze- Pab(2, 6 .P)(OH)
(WhICh conpound is referred to hereindfter as Conpound H);. and, C Conpound
Cis netabolized to Ph(3-C)(5-0CHzC1-12P)-(R)CH(OH) C(O) - (S) Aze- to Pab

I(\A\{]le(r:geéfjgggugfﬂ Iﬁﬁ‘!ﬁr‘J;{“g red t herf ;}&éer as (‘ﬁgg)(%@&ﬁw a a pro:rug
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Exanpl es 12, 40inteiehedBite BR(3-Cl(5-GCHIF)- (@;\cm@mg@ @Awmﬁ(ommﬁmt i onal
‘patent application 15 No. PCTI'/SEQ/02657. A no ~release fornmulation

of these corrpoumtﬂpo@d iﬁ%ﬁﬁed@tl@wnaf@éesﬁa@pymwh be described in the

incerthi e mockereacrd PO Helulie PG e PSR SR ERO ¥R A now

found that the PSR SIS (wifith bt Rld iéf’&er?ea% Ry rRALS Coffipurdce) ey gu! at ed

in other nodified rel ease pharmaceutical - orrru atlons are easy to
admi ni ster, forpmﬂmgmhh:rmydimed?h(aﬂm(ﬁmﬁm+(E)CHQ€H¢M(OD—QDAI:@~P&&;¢2| §-st aspect

% AR S U R A béieisBetApeprab bR s i o (1)
NN H N2 {1 qomBodid € l&:‘etab&‘f‘&d% Bh(3-Cl)(5-0CH,CH,F)-(RICH(OH)C(0)- ($)Aze-
| 1o Pab (which compound is refetted to hereihafter as Compound F) via a prodrug
' ittermediate Ph(3-Cl)(5-OCHsCH,F)- (R)CH(OH)C(D){S)AZE—Pab(OH) (which
compound is teferred to hereinaftet as ‘Compouhd J).
Processes for the synthesis of Cottpounds A, B, C, D, E, F, G and J are described i
Examples 12, 40, 2ﬁ. 3,39,21, 2 and 31 (respectively) of Intettatiotial pateht‘applgcation
s No. PCT/SE01/02657. A modifled release formutation of these compounds, or their
metabolites has yet to be described ifi the literature. "

| -We have already found that Compounds A atid C cah be formulated in certain
. modified release iota-carrageenat formulations, and have now found that the compouhds
( - of fortula () and their salts can be fortnulated i_n other modified release pharmacentical
20 formulations which are easy to administer, for example by oral adtinistration. |
 According to 4 first aspect of the invetition, there is p_rovidéd a todified release
 phartmaceutical Formulation comprising, as active itigredient, a compound of formula (1):

o wherein | _
o 3 R 'tepresents Cy.z alkyl substituted by ote or more fluoro substituents;



25 P | represents Cl.2 alkyl substituted by one or nore fluoro
substituents; 4 tr2 represents hydrogen, hydroxy, nethoxy or ethoxy;, and
~n represents 0, 1 or 2;. or a pharmaceutically -acceptable salt thereof; and
a pharnmaceutically acceptable diluent -or <carrier; provided that the-
formul ation may only contain iota-catrageenan and a neutral gelling -s

pol ymer when the conpound of forrmula (1) is in the formof a salt; which
fornmulations are referred to hereinafter as "the formul ations of the
“invention The conpounds of fornula (1)4 or a pharnaceutically acceptable
salt thereof, may f 'be in the formof a solvate a hydrate, a m xed
solvate/hydrgte or, ﬁreferéigy an. ansolvatgWt such as an anhydrate.

Sol vat es el ﬂ@fﬁﬁﬁ‘-nt@ pdigge éf%ﬁg@ﬁﬁhéx%m@ﬁ kaﬂguch as.lower (for to

exanple G k | cghol s (for exanpl e nethanol, ethanol or
| so- propan_ﬁ‘% E’lﬁ%ﬁez&?wch as acetone), esters (such as ethyl acetate)

or m xtures ichllPRRepableseM trteohSE GlphafmicBeatidally @bdep@ble diluedtor CHF2
- or CM2Cl1- 12%Edﬁﬂ{aﬁgﬁc\:/egrk_l abslge ﬁﬂ?‘s Sreferegg'ly por 2. l\/breypr dPerrel ©

conpounds ofarfier provided that thedotitglatiotosey omy mntpln iptarcasagesnan andai nesiral geling
t hose in mhl i t
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conmpound of I's esg;m al ound ‘A, Conpound 13 of Conpound
CC20 A neut raITigpettctmprgmﬂswal muls(Dhosi phrmacatticallyrioceptablechlt therentt inay
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aci d, plwsph@frpte @PJ)(illqﬂd]cbhdl&Qfmbkmpie Indﬁhan&“@maﬁsl dnisH-prupanbly, ketinds and

hydrochlorlc acid. More preferred i addi tion salhs I ncl ude those of
or gani ¢ aci{guch ssgertone), pﬁgrgésq;h us ethyl atetate) or mixtutes thereof,

I one particular aspect of the invention R' is CHF; of CH;CH,F.
The variable 1 ls prefetably O or 2.
More preferted compounds of formuia (I) include those ih which t tepresents 0, ot ”

15 those in which h represents 2, so providing two fluoro atoths located atthe 2-and 6-
'positions (that is the two ortho-positions relative to the point of attachtent of the benzene
ring to the ~NH-CH,- grolip),
The compound of formula (M is espemally Compound A, Compound B or Compotind

C . v
C' 20 A neutral gelling polymet is single, or & mixture of more tha’m one, néutra]
| | erodable polymer(s) having gelhng properties and having substannally pH-mdependent
solubility. -
Preferred salts of the compoupds of formula (1) are acid dddition salts. Acid | _
addition salts include ittorganic acid addition salts, stch as those of sulphuric acid, hitric
.25 acid, phdsphoric acid and hydrohalie acids, such as hydrobrotnic acid and hydwchlo'ric '
“acid, More preferred acid addition salts include those of organic acids, such as those of
dlmethylphosphoric acid saccharmic acid; cyclohexylsulfamic acid; those of carboxyhc
- acidy (stich as maleic acid, Futharic acid, aspartic acid, stcelnic acid, malohic acid, acetic
| acid, benzoic acid, terephthatic acid, hippuric acid, 1-hydroxy-2-haphthote acid, pamoic'
30 acld, hy;lro:tybethic acld and the like); those of hydroxy scids (such as salicylic acid,




di met hyl phosphorl ¢ acid; saccharinlc¢ acid; cyclohexylsul fam c acid; those
of carboxylic acids (such as tnaleic acid, fumaric acid, aspattic acid,
succi hic acid, malonic acid, acetic acid,.benzoic acid, terephthalic acid,
hi ppuric acid, 1-hydmxy-2- naphth0|c acid, panpic 30 aC|d hydr oxybenzoi c
acid and the like); those of hydroxy aC|ds (such -as sallcyllc acid, 5
tartaric acid, citric acid, malic acid (Including L-(-)-malic acid and,
b,L-malic acid), gluconic acid (|nclgd|ng b-gl uconic acid), glycolic acid,
ascorbic acid; lactic acid and the ke); those of am no acids (such as
~glutami c acid (including b-glutamc, L-glutam.c, and b, L-glutanmc, acids),

o ach o At i e A, e heid) (21 gl P RSB b B abigh (Y51 De

hydrochlorl clne an partic oSe of’ sulfonic

aci ds, (suglicoms acid gneluthpedighicbhienici) agly@lchdﬂpmbﬁiiﬂ ddilsctiReicilisand the
(i ncl udi ng 15-(+)-10-canpharsul fonic acid: and g;f;-ca nphor sul foni c

acids), etk mer«afmm&n@étpids (saclpa&)gmmwmdlﬁméludm -glutaolcubightamic, and
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1, 5- napht hal enesul foni ¢ aci d- and naphthalenesu fonic acid

benzenesul ademZ-etfmti&dﬂSUIMd:raﬁ@bempmraﬂfdnﬁmMs (roilutling S-(4)- 10-camphorsulf0nic
hyd t d, th | f d t ik
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opanesul nlc or exanp propanesu ni c acl and optlonally
gzbst i tut etdlu(aﬁesnlfefxiarapilclemn/thahesutfenmraciuippe: (Bhest fahicydcid, grmuﬁiyl)enwui«balnl fonic

d h d. (b d h I di sul f
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20 Accordi s ec | ere I'S provided
forml ati diydrsx9 aﬂhamesunmia aaanwﬁtdxyéthMmﬁdna: 4cld andthe dikey, ant fally

crystalline forn1 Al t have fgund that it is possible to produce

conpounds of 't r{éﬁrﬁimgﬂféﬁﬂ saltsoneiidehose ol Gi.sf Farexatnpler Gin) Blb%%ﬁﬂvgﬁlél | i ne.
by "sub uostag sl o LnatRLlb e aca‘&"?esyfﬁ?e)%ﬂﬁ propatiesiiffonic acid (for example #-

15 propanesulfonic actd) and optionally substituted (for exatnple with one or more C)., a]ky]
| proups) arylsulfomc acids, such as benzenesulfomc acid (besyiate) and
| naphthalened:sulfonic acld. _
- Suitable stoichiometric tatios of acid to free base are ift the range 0. 25 1.5t030:1,
, such 45 0.45:1.25 to 1.25:1, includitig 0.50:1 to I:1.
C' 2 | According to a furthet aspect of the invention thete is provxded formulatlon |
o cotprising a compound of formula (1) in substanhally crystalline form.
~ Althotigh we have fbu_hd that it s pdss;ible to pfodm:e cotnipourtds of the inventiot
it forms wh.ich ate greater that 80%'cry3talline, by “substantially cryst'ailihe” we include
| greater than 20%, preferably greater than 30%, and tore preferably greater than 40% (e g.
'-_25 - gredter thatt any of 50, 60, 70, 80 or 90%) crystalline. '
 According to a further aspect of the invention there is also provided a
| ccmpound of the itvention in pamally crystalhne form By parually crystalhne”
we mclude 5% or between 5% and 20% crystal]me A
_ ' The degree (%) of crystalhmty Hridy be detertrined by the skilled persott sing X-ray
- 10 'powder dlffraction (XRPD) Othet techmques, stich as sohd state NMR FT-IR, Rarman -



- greater than 20% preferably greater than 30% and nore preferably greater
. than 40%(e.g. 25 greater than any of 50, 60, 70, 80 or 90%  crystalline.
‘According to a further aspect of the invention there i's al so provided a

- conpound of the Invention In partially crystalline form By "partial ly

- crystalline" - we include 5% or between 5% and 20% crystal line. The degree
(9% of crystallinity may be determ ned by the skilled person usi ng X-ray
30 powder diffraction (XRPD). O-her techniques, such as solid state

'NVR, FT-1R, Raman 6 spectroscopy, différential scanning calorinetry (DSC)
--and m crocal ori rretry, may al so be used, Preferred corrpounds of forrmula (1)

~that nmay be prepared |n crystalline form de salts Cl-6 _
exanpl e’ C2- EHECHOIRP !Mﬂ@éﬁéﬁ%&iﬁ%ﬁ?@ a&fﬁisaﬂddniewc& gm’é’fﬂn&%?é@l!ﬁ"fh?ni c
aci d, propage%iulfonl c acid (for exanple n-ptopanesufonic acid) and

opti onal Iy WSt it ut ed aryl sul fonic acids, such as benzenesul fonic acid and

napht hal enedi sul P%&e@éanq:ouﬁh@otﬁhﬂhlamdhdﬂm e idrpgtattine forirc al

corrp05|t|on will be well understood the skilled person to include any

~conposi t i onitkctudesalis ofdbi.4(forennmp et%a&.@ﬂtéleﬂﬁ (énhalkaheﬁ'é}f@llaﬂCIdSadﬂﬁbBiéase of

d | | t d | | nd. t.h | d f; t

oy o ded 1 eitsesiE abidesop BBt i por BRSuB e mneRtoRiASEO AR, I g
Xl1v of theoﬁl‘ie afly SHRLAAD lsﬁgbﬁic abf3S, e @é’ﬁéhtz,ed@sb?lﬁér% YEi@ dn@l Whi ch

- docunent i ncor por reference. In the. present case
nodi fi ed rehqﬁﬁlmlemﬂlsbﬁmﬂcwldded for by way of an appropriate.

Tmans. (5 appr OB BE) GR A PIPUE” pouRCaked carpanion WIhBe i ﬁap&s ooy
(ate of e gspyR) oy ‘%"“’“C”’ iAoy itiAmublen ok ol ARt oo o

exanpl elms Mdm&dg mltened)aytgaleﬂmn Mttmmnd thaw dtodides die definitiongirevidet”
or an "extended" re ease f dru ich drug rel.-eased at a 20

suf fi ci ent | i thel/giterbitates £ a'ﬁ"@ﬂcﬁpdﬂ &QSP XXHat ﬁwﬁlﬁflé apdxbvptilieover a
requited pelde Bleatbilrn, the televant disclosure in which document Is hereby incotporated by

referetice.
n the presetit case, thoditied teleass tmay be provided for 'by way of an apptopriate
15 pharmaceuticélly-acceptable catrier, and/or other means, which cartier or means (as
' 'appropriaté) gives tise to an alteration of the onset atid/of rate of release of active
- ingtredietit, Thus, the termn will be understood by those skiffed in the art to include
" compositions which are adapted (for example as described hetein) to provide for a
e “sustainied”, a “prolonged” or an “extended” release of drug (in which drug is released at a
L 20  sufficiently tetatded fate to produce a the_rdpcntic respotse over a required pcriod-rof tirne,
| optiotially including provision fot an nitial amount of dr‘ug being made available within a
~predetermiried time following administration to cause ai initial desited therapeutic
~ tesponse); cotnpositions which provide for a “delayed” telease of drug (itt which the |
relense of drug Is delayed unti 2 specific tegion of the pastrointestinal tract is reached,
- 25 following which drug release may be either pulsatile or forther modified 1 indicated
| above); s well a5 So-calléd "répeat actibn” Ccmposifioﬁs (in which one 'dose of drug is
feleased either immednately of sothe tite after admmistration and further dnses are -
B released at a later tithe). . | | |
- ‘We prefer that the compos:tions of the invention provide for & delayed release of,
30 tmote preferably, 4 sustamed (that is prolonged oF extended} release of drug ovet a penod of -



optionally including provision for an Initial amount  of drug belng made”

~available within a predetermined tinme follow ng administration to cause an

Ini tial desired therapeutic response); conposi tions whi ch provide for a

- "del ayed" rel ease of .drug.(in which the release of drug is delayed until a
specific region of the gastrointestinal tract is reached, 25 follow ng

~ which drug rel ease nay be elther pul satile or further nDdlfled as indicated

above); as well as so-called "repeat action" conpositions (in which one -

dose of drug is released either Immediately or sone time after _

adm ni stration and further doses are released at a later tine). W prefer .

‘that th t f,th t de f del ayed rel 30

LA LN AR ok oSt el of BR Pl sy B datch BuEsricase of
d

ety on Gebgdbrohy lo oy TRumkBie dBlerohdctef BIRRSIp iRRGElintiBoe |

~suf fi ci ent oftthe aunbesiuthsessor uhfnancbf)m p@du&t £destred (lierdpestiesitic eReledsethey

~ nunber of doses per unit tine) pr od uge a de5|red therapeutic effect.
~ Rel ease rrabe um‘é:rmﬂand&rmoastmt@wemtmdp dored dﬁl!@%t@nd@&vqs@ru od of tine, or
h h
P oS e SRR OSy R . L5kt b Y 6 TR E BAIGAETS (e

art: (a) Gpseshrhlatewall kﬁ@}ﬁrh &Itﬁoﬁskﬁ?d@ﬁﬂkl%art Whl ch may be designed to

‘rel ease at least sone of (l; when the forrulation in question reaches
a parti cul @) Qoatpdgellots, tah!etscorgatsm e8i which tiaydie designed toSelebsetab basttsotenf, f or

exanpl e be prov ded vmth ro-res ant coating, such as

ap-enteric c “f@?é'?e 5\#‘&? %x?\.}eétmt} i@%&gggp@ﬁlcglﬁ}qgé%qﬂ Bt of the
rug present ghﬂr&tﬁi@st 2l ffhﬂtas u&PtabﬂtﬁnW?gt‘)qup%épt@&id&ﬂ‘ﬁutﬂ%&&%ﬂ gptinal

tract such the 1 ntestinal regions e uni

mul t i pmrt i cugmtm-teyistaahmatmg,l sttbh amgn Edetincdatieg tayernpaividing fapeledseaf ek,

m crospheres, o el lets ,conprisi,n t

it armutt; phised 556 offhe dip@prass iy ot b talion iR e et At de wtrplgipstinal

formul ation stomach Into the duodenum and further
. through the grgmsakl‘?ﬁ dgq?‘%ﬁﬁ%néﬂta{’ﬁe while releasing drug at a :

pre-deter ngbp ddhltipleatnit or multiparticulate systerns, which may be in the form of mlcropamcles

-microsphetes or pellets comptising drug (which muitiple umts/multtparticulates may
15 provide for gradual emptyltg of the formulation contmning drug frotn the stnmach into
| the duodetium and furthet through the stiiall and large intestme while releasmg drug at
a pre-determitied tate), |
| | (c) Formulations cotmprising dlspersio'ns or solid solutiotts of active compouﬁd'in a thatrix,
. which tay be it the form of a wax, gum ot fat, or, particularly, ir the form of 2
C' S pnlymer in which drug release takes piace by way of gradual surface erosion of the -
tablet and/or diffusion. , ' B
(d) Systems which comprise a btoadhesive layer which 1ayer triay provide for prolonged
retention of cotmposition of the invention iti a parucular regiott of the gastrotntesnnal
" tract (for example the stotnach). This includes floating ot sinking: systetns {that is low 3
B and hlgh densxty systems respect:vely), as well a5 so-called “volume-enlargmg”
_ systems. | ' | '
(e) So-called “pendent” devices, in Whlch drug s attached to an fot exchange resth, whlch_
prowdes for gradual release of drug by way of influenice of other fors presenit il the
- gastrointestinial tract, for example, the acid etvitonment of the stothach.



(c) Fornulations conprising dispersions or solid solutions of active
conpound in . a matrix, which may be in the form-of a wax, gumor tat, or
partieularly, in the formof a 20 polyner, In which drug rel ease takes

pl ace by way of gradual surface erosion of the tablet and/or diffusion.
(d) Systens which conprise a bi oadhesi ve layer, which |ayer may provide for
- prolonged retention of conposition of the invention in a particular region
of the gastrointestinal tract (for exanple the stomach). This includes
floating or sinking systems (that is |@v 25 and high density systens,
;respectlvely) as wel | as so-called "volume-enlarging” . systems. (e)
So-cal | ed "pendent" ‘devices, in which drug is attached to an ion exchange
resin, whicH) Immmsdamlﬁdrre@amm ofrtrip Biswntybllett byywhy ofiyclismirsifnotantieb(for
ot her lons present kﬁ % strQintestinal tract, for exanple, the acid
envi ronment of® ml%th'é EH’“% vices in which release rate of drug is

controlled ben&f in'»m gﬁg‘imleaﬁai &mk@ﬁg@fegyﬁﬁm%&e&hﬁcmam@t ic

punmp). (9) nB N rug 1s rel ease usi on through

menbr anes, |nqm1ﬁl dyer systdnig, | ayer systems. 5 (h) Devices that act in
accordance with an external signal, to release ,a small amount .of dru (1)
Active, Sel thyDesteastiat @%@sﬂc@fgaﬂwlghawefééirﬁ%ai tp tefeass iarfgnall ameupt of whi ch
el enent respon to a particular biological environment to nodul ate drug
deliivery. C (] &i | astic controlled rel ease depots, which release drug as a

function of (jfliAdtive] Qitf-propyited ss&s&nﬂsﬂ%wh m@%dhmnwheatsirrgaéleﬁnbm @didhnt o the
“-device via an entry/eX|t port, resulting i di ssol ution and subsequent

| ease of dr a@pmmtees@pnd@tompaﬁmqbaréosolagxealcnny&myﬁ tetnadulae drgslefreryr art
@BSL? el St PonelaBH FRESH oo T EpoRE gl  shfgopyot ciigon G it
of phar mééﬁfﬁi‘gﬁﬁgﬁtﬁ’?ﬂ@%ﬁ“‘“&*‘P e ) o
pages 93 to 1@isohsionpag etbstqient taiefm&mf ddug! Phar maceuti cs: The SCI ence of
bos age The above priticiples are discussed at length in ptior art references includitg
Pharmacewtisch Weekblad Scientific Edition, 6, 57 (1984); Medical Apﬁlications of
Controlled Release, Vol 11, eds. Langer and Wisc (1984) Bocarator, Florida, at pages 1 to
15 34 Industrial Aspects of Pharmaceuﬂcals. ed, Sandel, Swedish Phartnaceutical Press
- (1993) at pages 93 to 104; and pages 191 to 211 of “Pharmaceutics: The Science of Dosage
Form Des:gn" ed. M. E. Aulton (1988) (Chitrchitl Livingstone); as well as the refeterices
cited in the above-mentioned documents, the disclosures in all of whuch documents are
C SUR hereby incorporated by reference.
e In another aspect the present invention provides an oral modxﬁed release
formtilation whetein R2{s hydroxy ot tethoxy, (such as Compotind AB,CG Hot; R?
is especially methoxy, for exatmple Coiﬂpound A BorC) ora phiarmaceutically acceptable
salt thereo_f'(especially a crystalline._s'al't theteof; such as a Ci.g {for exampl‘e Cag, such as
- Ca) alkanesu_lfonic acid salt, or an optionally substituted atylsulfonic acid salt). "
s ' 'The irivention itichides parenteral modified release _fcrhiulations_ using compounds
of formula (1), In a further aspect the present invention provides 4 parenteral modiﬁéd o
 release formutation wherefn R? is hydrogen (stch as Compotind D, E or F).
- In'astilt further aspect the invention provides a odified release formulatmn which
- compises & gelling tatrix. The tatrix preferably comprises hydroxy propyl methyt

k1) c:il_t_ilose (HPMC), lotaicaﬁageenah. sodium dodecyl su_l_phat_e_ (SDS) and/or xatithah gum,



 FormDesign', ed. M F. Mlton (1988) (Churchill Livingstone); as well as
. the references cited in the above-nenti oned docunents, the disclosures In

. atl of>which docunents are hereby incorporated by reference. 20 In another

o thereof; such as a Cl-6 (for exanple

- _using conpoun

'VprOV|ded

aspect the present invention provides an oral nodified release formulation.
wherein 122 is hydroxy or methoxy, (such as Conpound A, B, C 0, Hor 1, R
i's especially nethoxy, for exanple Conpound A, B or C) or a
pharmaceutically acceptable salt thezgof (especially a cryst alline sal t

, such as C2-4)
‘al kanesul foni cacid salt, or an optionally subst Ituted aryl sul fom c aci d

‘salt). 25 ’mslg Sgw@;ﬁbgme rﬁ&h&e%ﬁlpﬂﬁs%}gﬁ& drysghfetfg@chﬁh@s%%ﬁp At ons

or mu In a resent- | nvent i on

' (pr owh des a qaframgmz aid/uxd@ﬁsmu @He HPM(émalp}aé ?nmﬂhﬂhixdme‘ohaﬁﬂr)]ﬂmﬁ@ HeMdayer ogen
such as Coppoun 1; or - ln a sti ur r aspect the invention
provi des a H‘hvé’ifoﬁ’él%a“s@o]l"’@%lm@ght&@\ﬂﬁ# h gé‘b’h’éﬁﬂs‘@b"&) gel | i ng mat r i x

‘The matrix pref I
Rl T S R T R A
preferalyl y HiCyahd bie @ﬂﬂpfelfanherhwﬂgmemsmewa FORT Y broplcbibAsify: (6BMC) ,

i ota- carrageenan and/or PEQ. The MC may be one or a mxture of two or
mor e HPMCs cafrageandty, eniedortysiaklivg seliuless, a)lubhmnéfsuphas sodiugmsteatyfomittryor bed
anywher e bwt The invention also provides a nodified rel ease fornul atlon
conpri si ng h’ nmore 5 HPMCs and one or nore further conponents sel ected

fromthe group CORRAV&tRE: Mhﬁér%roﬁ@ersrm%ﬁﬂﬁéhasﬁé&ré)ﬁbbf%é'réFle@f&%dlé&lo‘ﬂse_ a

| ybri cant (such as sodi um steatyl f uhat at e) o manni t I'nvent on
flrther provingesingixanthah gutiher ccanpamg iotn-eandizéanan and PESas. ﬂmﬁhﬂcbhelm)

" Gesbr taa" ber owsonafls Teoihed e R i Oh O Yivs e pregmisdiIa Accomkpot M be
erain or PuBEANERRTd harih A I SENGNTE 1l Ao ABITBEN IR, O Ve
pref er t hatdoctimetith andonwdddh dremelidiiotvhe | nvent [ on act | ve. ingredient is
- We ptefer that, in the _:omposttmns of the invention, active 'ingred_ient islprov'ided‘
together with a pharmaceutically acceptable cartler. In particular, we prefer that
is cotripositions of the invention are presmtéd its the formn of active ingredie_nt it a polymer
~ mattix. | o _ . N
| It this respect, we prefer that the corhpositiohs of the invention are provided for
otal admmistrahon in the forth of a so-called “sweliing” mudnﬂed—release system, of a
| _ ._ “geilmg matrix” modi fied—release system in whu:h active ingredlent is prcwndcd together
B C _ | 20 witha polymer | that swells In an aqueous medium (that is a “hydrophihc gelling |
| compotent”). The tertn “agquieotss medium” i to be understood in this context to include
_ w_atef, and liquids which are, or which approxintate to, those present it the gastrointestinal
tract of a mammal. Such polymer systemh typically coniprise hydrophilic mactommolecular
g stmctures, which in a dry form tay be in a plassy, ot at least partially crystalline, state, and
25 Whl(:h swell when contacted with agueous media. Mod:fied telease of drug is thus effected
| by one ot more of the followihg processes: transport of solvent into the polymer matrix,
swelling of the polymer diffusion of dmg through the swollen polymer and/ot erosion of -
 the polymer, ofie of rore of which thay setve to release drug slowly from the polymer

. matrlx into an agueols medium



together with a pharmaceutically acceptable carrier. In particular, we
prefer that 15 conpositions of the invention are presented in the form of
active ingredient in a polymer ~matrix. In this respect, we prefér that the
conpositions of the invention are provided for oral adnlnlstratlon in the
formof a so-called "swelling" nodified-rel ease system or a "gelling
matri x" nodi fied-rel ease system in which active ingredient is provi ded
‘together 20 with a polymer that swells in an aqueous nedium (that is a
“hydrophilic gelling conponent”). The kerm aqueous nedi unt is to be
understood in this context to include water, and quuids whi ch are, or

el Such polGerubRBHRLRRGR ks [RnP RECAALAN ST ey b LSt o

structures Hy &ﬁ?ﬁﬂw g&llﬁl&@u\{nﬂdﬁéﬁl‘ df%geﬂﬁlg' ratéix %@ﬁﬁ&d—rd%as@&orhﬁ@s?ﬁotpﬁ\l&lu'dé' ly
crystal line, ate when contacted W th aqueous nedi a.

Nbdi fied r dhomesthod mlaaglameiglmfdforveéﬂamg/nml wdewhich pither: of the fol | owi ng
‘processes: trans rt 0 q?}E‘Gntothe pol ymer matrix, swelling of the
pol ymer, dltﬁ)f’ﬂ'gla aﬁfSPEFF‘EEjYF bplgd® Qhe swol I.en pol ymer and/or erosion of

t he pol yner y serve to release drug slowlyfromthe
pol ymery n'gf)rl X nﬁeﬂ@%&f&g@ﬁ%ﬁ%gﬁum 10 Thus, suitable polyneric

material s Ggesoun gredf (taatlélimrdsﬁerelmbuf&h),rmyﬁnﬂmn &eldamafﬂhsg trysirthe birtier:
getting conponent of a gelli n magri x dified-rel ease conposition |nclude
those with a noPsitablage egnat poléfms@@mbon brosynthetia ofmpterl dhinisiclude a)

i aquoBtleSREMIE e Ral Refblhun ’wg@?’éb% RSl MR SR alelu 7

: ?r om t he C Bldien, hyaRrbdiabtie, aﬁlirl lcﬂﬂoﬂﬁﬁtahﬁmeﬂﬂie)/ﬁﬂlbﬁnamm pblym%ls fgehsynt hetic

r natural, thus include pol ysaccharl des, such as nmaltodextrin, xanthan,

scl er od0 uc preteltsalbuming gelatinete Al lyrhelysine; spdiumupelpactyliarcidini ¢ aci d,

~Calbunin, | @w&fﬂ@&?@yﬂnﬂb@ﬁ@hﬁ&r%@% sRRR SR Rl 7 e

pol y(hydro e
e hydro%g{’ tnet l(%:ﬁr(%/ ﬁ%leé%mﬁ:fe%arﬁbﬁfm) catbomer; polyvinylpyrrolidone; gums,

such as guar gurm, guin atabie, gum karaya, gum ghatti, locust bean gum, tamarind gtim,

gellan gutn, gurm tragacanth, agar, pectit, gluten and the like; poly(vinyl alcohol); ethylene
15 vinyl alcohol; poly(ethylene oxide) (PEO); and cellulose ethers, such as -
" hydroxymethylcetlulose (HMC), hydroxyethylcellulose (HEC), ydroxypropytcellulose
(HPC), methylcellulose (MC), ethylcellitlose (EC), carboxyethylceltitlose (CEC),
o ethylhydroxyethylcellulose (EHEC), catboxymethylhydroxyethylcetlulose (CMHEC),
SO hydro‘xypropylmethyl-cellulose (HPMC), hydroxypropylethylcetiulose (HPEC) and sodium
| (, 20 carboxymethylcellulose (Na CMCY); as well as copolymets and/or (stmple) mixtures of any
of the above polymers. Certiin of the above-mentioned polymers triay further be
crosslinked by way of standard techniques. o
| For the compositions of the invention in the form of gellmg matrix systems, we
| ” prefet that the principal swelling polyter that | is employed Is HPC, maltodextnn,

2%  scleroglucatt or carboxypolymethylene, friote preferably, PEOD or xanthan, and, especlally,
HPMC, as well as copolymers andfor (slmple) mlxtures of any of these: polymers lota-
carrageenan is also preferred ' . S '_

Whet PEO, xanthan and HPMC are employed it (that ls. us at least one of the
| polymers of) the hydrophilic gellmg component preferred molecular welghts (that is,

g weight average molecular welghts, as determined by standard techniqtles, such 18 S



-~ carboxypol ynet hyl ene (for exanpl e Carbopol *"t); carboner; _ :

pol yvi-nyl-pyrrol i done; guns, such as guar gum gum arable, gum karaya, gum
- ghatti,, |ocust bean gum tamarind gum gellan gum gumtragacanth, agar,
pectin, gluten and the like; poly(vinyl alcohol); ethylene 15 vinyl

al cohol ; pol y(ethyl ene oxide) (PEO; and cellul ose ethers, such as

hydr oxyret hyl cel I'ul ose (HWMC), hydroxyethyl cel | ul ose (HEQ),

.. hydroxypropyl cel lul ose (HPC); nethylcellulose (M); ethylcellul ose (EC)

. m-xtures of any

car boxyet hyl cel | ul ose (CSC), et hyl hydﬂoxyet hyl cel | ul ose (EHEC),
~ car boxynet hyl hydr oxyet hyl cel | ul ose (CVHEC), C hydroxypr opyl net hyl - cel | uI ose

car boyrmet YL HeGerblsieh efof Bty i WA ARt oy hic puter

M xt ur es ofwagmrrs Bltediifed By Ay BPEMﬁH’a"r& calBRAtoRl k), tlrgﬁt S%Qﬂ? 'ﬂ]"d oned

polymers nay ther be crosslinked by way of standard te ues For the
conposi t i ondtitadentrifigs tecteriques) fortheseqpotymers are ity eiel ramge 5800 gfmrﬂjaptt@ns we

Pl t ocext r 1200098000 RPBE s vor'> Jab BB nebnrs ekl s SsukBratwely peo
~or xantRan,, gt eﬁerﬁserg' Ex? zg,e'defso? g;trnerewrrxeres%md%aheeeaﬁé ﬁ'ivMé' mple)
a- carrageenan 1s-al SO pre erred.

When PEQ, W@w&hdﬁﬂfﬁeﬁ molecrﬁmagmdwrmn(ﬂreﬁrangesrﬁ@ytseteﬂr;ﬁaﬁed one of -the
polymers o ) the hydro hilic gelling onponent, preterred nolecul ar wei ghts

(that is, weitéhble Qg@lmre@ho érwludeutbmﬁeéhat@@@n@e afmwivesoljonstdndar d
t echni ques, tn C r.onmat a with a
racti on pa&ﬁee@?mﬂe% o (VTR s e e R iR GO ER, AR B eell o
| sgandar d calekdibrd Férferﬂwmﬁtﬁé Unkr&&bﬁw‘rmhrﬁ&dopaa@mdﬁpguswb@mmm)laﬂ HaR
: hese FO yners are in the range 5,000 up to
200, 00AD00C0G2 ebieg, asuws & Spasifically o0 p@m Béaangt; #eb(the rn!tefaer dindlgsines ihovhich
25, 000, 000 g/ mol .5 and ,nore referabl 000, 00 M xt ures of
~ PEO, xant: hé‘%‘“&ﬁ‘éﬁ “"lﬁ’o‘p pLateg) E{yﬁe %)r ergé%WB‘Ffb% Eﬂ&%ﬁsgawq &hn
t hese ran I those
e pr o SReDRbeRfreBR 000,003 %@r&%%%@ﬁ% 8 chE e
nmeasur ed bypréfbiabldetvdeaINndUSD00SYS. hmﬂureb@s HPMC polyters with different
viscosities withitt these ranges inay be employed in order for example to produce HPMC

chni ques), for

15 mixtures which produce solutions as mentioned above with “average” viscosities (i.e. a
‘viscosity for the miixture) within the above-tmentioned prefetred tanges. Similatly,
mixtures of HPMC polymers (with viscosities and/or “dverage” viscosities wrthin these

_ ranges) with other above—mentloned polyrets may be employed. Suitable HPMC
RN po]ymers include those fulfitling the United States Pharmacopeia standard substitution -
C 30 types 2208, 2906, 2510 and 1828 (see USP XXIV/NF19 for further detaﬂs) Surtable
HPMC polymets this include those sold tinder the trademark METHOCEL™ {Dow
Chemrcal Cotporation) or the trademnark IVIE’I‘OLOSETM (Shin Etsu),
Surtable xanthan polymers fclude those that produce 1% w/w soiutwns of polymer
| it water with viscosities, as measured by standard techniques, such as those described

25 peneraly i the United States Pharmacapela XXIV (USP XXIV/N F19) at page 2002 et
seq, a5 well as, specrﬁcally, af pages 2537 and 2538 {the relevant disclosures in which -

N document are hereby mcorporated by. reference), of between 60 and 2, 000 eps (at 24°C),

 for exatnple between 600 and 1,800 cps and preferably between 1 200 and 1 600 £ps.

~ Mixtures of xanthan polymers with ditferent viscosities wrthrn these ranges may be .
30 employed, in order, for example, to produce xanthan mixtires which produce soluitions a5



6 described generally in the United States Pharnacopeia XXI V. (USP

XXI VI NF19) at page to 2002 et seq, as well as, specifically, at pages 843

and 844 (the relevant disclosures in which -docunent are hereby

i ncorporated by reference), of between 3 and 150,000 cps (at 200C), such
as between 10 and 120, 000 cps, preferably between 30 and 50,000 cps and
nmore . preferably between 50 and 15, 000 cps. M xtures of HPMC pol yners with
different viscosities within these ranges may be enpl oyed, in order, for
exanpl e, to produce HPMC 15 mi xtures mh%ch produce sol utions as nentioned
above with ' average viscosities: (|. : V|5005|ty for t he n1xture) w thin

he ab ferped HP | :
R o o TP BT Rbecy h LS ?@f?@@ﬂ pra¥epsiat o s, Bl il e, 1o °

ot her abov nmer s
O a0 AN AL KEA TR SRR, R fdres SrkhARLPOHENEL (ol
substit uti orscdRitiey mﬂnrzmsrage'gﬁi@cosammmthb&e?&ng@mwﬁﬂhmbwmmut)md

further detalls) Sui, t abl HPMC, pol ynmers t hus i ncl ude .t hos sold nder t he
trademar k NlyREsSmayhe ritable xapthat P& “6‘1“3? Hiose F‘gd

1ot v w Sol G %ﬁ%ﬁ%ﬁ?@%ﬁ&ﬁ” fﬁ*d‘ﬁﬁgﬁﬁapﬂ'cgfkg&o tﬁﬁggﬁ%é}sx%gﬁfggag@ [gduce

standard t erdyfirfitSystefisy.n as those described 25 generally in the United
St at es Pharmacopeia XXI'V _(USP XXI VI NF19) .at Ba 2002 et seq, as well as,-
specifical ly, atThealolce28palysme vatl e detehinined atitfe of thigsapti¥e i n whi ch

7 ;Zf 30 - paealne A KOTSRS a5 NBFER PR R B Bl

200 and 1,8Q9 B, gl\t {e18s okl geenmﬂ By BRE Skilted Bedbh ftoF Elnple in thF

viscosities W|t in th rangés may I"loyed, In or der,

_to prodace mmmm Htab aéi;ghnh mdincptaodmght mlﬂ ttigenstala provide maluwemmcbfabove
Above. ment |T8e8 O AENo dhe Seriasilen) FirmeTere i bt e of HEPAG! ifereh H‘gés%is
G e it e i)
i ncl ude t hohemsobitelenstast fromd ﬂhadezﬁpﬁdiﬁombmsp%tamﬂ $RaRBhbVe, 1t may
(CPICbtco) ‘and SATI AXANEt M ( Degussa
be desitable to provide compositions of the inventiott in the form of gelling tattix systettis
Is it which the polymet carrier is provided by way of a blend of two or mote polymers of, for
example, differenit tmolecular weights, for example as described hereitiafter, in order to.
produce a particulat required or desired release profile. |
| Wheti iti the form of gelling matrix systertis, we have also found that tate of release
L ~of drug from compositions of the invention may be further controlled by way of é'ontrolling
| C 20 the dfug;pblymer ratio within, and the surface area:volume ratio of, individuat |
cotttpositions (for example 'tablets)'ccmp'r‘sing drug and polymer catrier 'system. |
| Compositions of the invention, whether i the form of a gelling matrix system or
i otherwise. tiay contain otie or thote futther excipients (in addition to the polymet carrier
~ system) to furthet modify drug telease, to 1mprove the physical and/ot chemical propetties
25 . of the final composxtxon, atid/or to facilitate the process of manufactute. Such excaplents
" are conventional In the formulatmn of modified release cotpositions,
For example, compositions of the {nventloti tiay contait bhe ot thore of the
y fnllo_wmg diluents: calcium phosphate (monotalcium phosphate,_ dicalcium phosphate anid -

tricalcium phosphate), lactose, tictoctystalline celtulose, mannitol, sorbitol, titanjum




texturant Systens). The choice of polynmer will be determ ned by the nature
of the active ingredient/drug that is enployed in the conposition of the
invention as well as the desired rate of release. In particular, It wll
be appreciated by the skilled person, for exanple in the to case of HPMC,
that .a higher nol ecular weight will, in general, provide a slower rate of
rel ease of drug fromthe conposition. Furthernore, in the case of HPMC,

di fferent degrees of substitution of nethoxyl groups and hydroxypropoxyl
groups will give rise to changes in i?e rate of release of drug fromthe
conposition. In this respect, and as ated above, It may be desirable to
provi de conpositions of the invention in the formof getting matrix systens

I's I'n whi chiokiile, @nittBm slitald £1d the lile, OMietbeddiylubay iRfude rﬁbﬁi&%&ﬂﬁﬁe\ﬂfo or
nore polyners of, for exanple, different nolecular weights, for exanple as
descri bed trdlubispand elso manndielder to produce a particular required or

e o e b MR PalEn LR o b b e oot BBt
okent o0 gl G R0 by risbias st 1 ng, 20 e 0
conposi&ions (fOompestiptseofitbiretstjorcaapeisiing plidug, arh apaleyiisidalaiton er -
et X Syst e CROMBReTRRSdic WK R FPRGHE OBk OFBPIE T 4het RUPVBECHBREL o (i n
o0 ) o0 B BAER C e el S D R Syl Blaoe:
conposi t i PEGHIHOMCT of & b hriclevubr ety braodESet adlbwirasluid et weight, SEPT of 4
- Zonpbsiti oy rlgmlscipighanddbeeitivianed bindem S enerosy Al iaEsn one of
G cal clfum phos pr PSR o T Sent R i CHRIT B & o RRBR R GMIR Lol e
he 11 ke, o e o0
manni t ol . eSamplssodiugnsalis thetest phaenadeuticatiypceeptable valts (ot eratunle spddftng he
Fol I owi ng rlnéjgtﬂr‘egiﬁ%ngrschlcium salts) of inorganic acids (such 4s carbonic acid ot phosphotic acid),
oxides of niagnési;im', as well as alkali, and alkaline earth metal (for exaftiple soditi,
15 caleiut, potassiut and the 'like) sulphates, metabiSulphates, propic;nates and sorbates. |
Other further excipients may include colourants, flavourings, solubilising agents
(Such as SDS), coatinig agetits, ptesetvatives, etc. - | |
" Cotmbitations of the above-stated farther excipients may be ‘employéd.
1t will be appreciated that sotite of the above men‘tiohed further _excipients, which
_(J 20 maybe présent in the final cothposition of the ihventiott, may have more that one of the
 above-stated functions. Moreover, furthe'r'exciﬁién't's“'mentioned above may also function
as part of & hydfophilic gelling component in a gellitg matrix systet, | _
, The total am_ount.of futther excipients (not including, it the case of gelling mattix
) systems, the p'fiﬁciphl polytrier cattier(s)) that tmay be present it the composition of the |
25 inventlbn will depend upon the nature of the composition, as well as the nature, and
mmMmM%ﬁmwﬁmemmmWW%mmmwmeMdem ,
: '8-5%. fot exatiiple betweet 0.1 _t'o 75%, such as 0.2 to 65%, preferably 03 to 55%, trtote
 prefesably 0.5 to 45% and especially | to 40%, such &5 2 to 35% wiw. In any event, the
- choice, and amount, of _exéipient(S) may be deteririned r.bu'tin'ely (that is without réco'ursr_:_
| 73'0 ' 'to_"inveﬁtivé input) by _the skitled person. . - '



~as al kal i,

" magnesi um stearate, sodiumstearyl futnarate and the |i ke. 5 Corrp05| tions
--of the invention may contain a glldant, such as a colloidal silica.

- .Conposi tions of the invention nmay contain one or nore of the follow ng

‘bi nders: pol yvinyl pyrrolidone, |actose, mannitol, mcrocrystattine

~ cellulose, a pol yethyl-ene glycol (PEG), a 14PMC of a | ow nol ecul ar wei ght,

a MC of a l'ow nol ecul ar - wei ght, a 13PC of a | ow nol ecul ar wei ght and the

like. Preferred binders include microcrystalline cellulose. 10 Conpositions

of the invention nmay contain one or nodd of the fol lowing pH controlling

- . agents: organic aC| ds (for exanmple. citric acid and the like) or alkali

tal (f | t h f t abl e
 Salts (tor examphusda b SR ATEn oI R sROIER Bt
_ ch as ca |
L 5 0 o ] D b
pot assi um aghitet therapeadic stfeqh Thes, fomgeihng uiatrbas)e&m, wrecri fen diae & talced at least

'sorbat es. her further excipients may, include col ourants, flavourin
sol ubi | i si ng Qéfélﬁl’ffi—%efggﬂé east ddyodfs, B%R‘iﬁiahhét '&é’ét@t Uf%f@s@%éﬁm@éﬁy @Q%) of
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have nore than one of the above-stated functions. Mreover, further

exci pi ent s - #rsh24 lsvesi M@@t\meﬁ@sgbhaatslgas: BO%tafdhe indtisl daigicontens ofthercopiposition is
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25 invention epend upon the re of the conposftion, as well

natur e, 1andin thmmmpumiﬁn, ahexoipibmts thb nsiylbetpeeseut abifl thmmtummfnhe;pmlymnr thatmi

o 655 pr cabiacy e 1§ thcrange i"tm%é’é%,ﬁé“r&"#'eﬁal 558 prefotib ol o @3? :
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i nventive i s‘kﬁ)ﬂﬁd)pebaont_he skill ed person. 14
In another preferred formulation we "prefer that the compounds of the invention are
{5 formulated togcther itt a gelling matrix cotnpositiot cotttptising iota- carrageenan and one
| ot tore netitral gelling polymers.
Iota-carrageenan is preferably presetit it such a preferted prepatatiott at a level of
tmore that 15% by weight. Preferred grades of iota-cartageenan iriclude pharmaceutical
- grade lotd-carrageenan (fot example, avaitable from FMC Binpolym’er), which hasa
B C - 20 viscosity of not les_S than 5 centipoise (cps), preferably- in the range 5-10 cps (for & 1.5%
solution wartnied to 82°C, after which the viscosity i measured at 75°C with a Brookfield
LV viscometer fitted with a#1 spindle running at 2 speed of 30rpmn), and techinical grade
iot&égrrageenan (for exarmple, available from Fluka Biochemica), which preferably has a
viscosity of not less thati 14 mPa.s, for 2 0.3 % aqueous solution warmed to 20°C, after
25 which the viscosity s measured using = fallingball viscometet, of type Haake, used o
together with a Lauda thermostat C3 and Hakke Mess-System fit, and usmg gold«coated |
~ staitiless steel balls of density 18 glem®: '
| The neutral gelling polymer may be & single, or a mixture of more than oite, neutral

| 'pqumer(s) havmg gelling properties and haviny substanti fally pH- mdepe_ndent_ solubility.




In gelllng matrix systemns, the anmount of pol yner in the systen1shou|d be
enough to ensure that a sufficient dose of drug is prOV|ded over the dosing
interval to produce the desired t herapeutic effect. Thus, for a gelling
“matrix system we prefer that it takes at |least 2 hours (preferably at
least 4 hours, especially at least 6 hours) for 8010 (especially 609 of 5
the initial drug content- of the conposition to be released to a patient
~after adm ni stration under the test condltlons descri bed herei nafter, and
particularly over a period of between @ and 24 hours. Most preferably at

| east 80% of the initial drug content. of the conposition is released at a
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- that is errmqgmﬂ?ref@am?n{dfs@ﬂ@gqg%swwg@ht any excipients that may be present
and the nature }/rrer that 7i s l%)lo yed, are in the range 5 to

: 4ﬁ. 5%, fo(rj eanmtaélmuma @h@gpntmﬁxsénénlt lyamhﬁﬂ%?mde(l’ﬂotg éﬂ?aﬁm?tl | tge
cnol ce, - an anou e erm ne I.n e, . SKI e

~ person. | na"élﬁB?'HQ?rk B?&\Eﬁ%gﬁ?i&% ﬁ? elypthglens 2 yﬁ%lt(ghéé) éfﬁ%’é@ﬂds of
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conprising I ot catt eenan and one nor e neut yners.

| ot s- car r agigde psutis g@lﬂiﬁ&%b@lﬂhéj‘, nrm@yfﬁfeﬂablyﬁmsbhwpcﬁfefﬂﬁmdnmmar ation at a

I evel of nore that 15% ht, preferred grades of iota-carrageenan

i ncl ude pmmwdmgctamn Hgﬁ@ni’é Spl@)tlﬁﬂ &bcosatgmmf(lﬁm-sé&hmﬁae (otal&E013880e from

(hpes fB ST sy 15t 1 3% g anhAER S B0 vt st Riad RV ie
- 820C,
af t gifyRiCH sémhtmﬁvmszc bt Y.')tlgt‘[?e BB u& S5 MabIE TR i h@lu?e 9&3@1;3? Wl

vusconeter itted s in ning at a spee
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Bi ocheni h Iy f not |ess than 14 fnPa.
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be a single, or ‘a m xture of ret an one, neutral
editlon, pp. 2285-2286. 1f PEG is used as a single neutral gelling polymer it preforably has

15 a high moleculat weight, for example, s MW of around 20000, _correspond ng to a viscosity
raige of 2700-3500 mPa 5 (or 2700;3500 cps), reastred using a 50% aquéous solution
(w/w) at 20°C, using a capiliary viscotmeter (Ubbelohde or eqmvalent) [Ref European
* Pharmacopoeia 3 Ed 2000, Suppletrent, pp. 908-909.] '
( | | : - Other sttitable neutral gelling polytitets include cellulose derivatives stich a5’
0 hydroxypropylmethyl cellulose (HPMC) or hydroxyethyleellulose (HEC) with suitably
high viscosities (for example “HPMC 50 cps”, “HPMC 10000 cps” “HPMC 15000 cps”, |
“HEC type HH or “HEC type H"). When used as a smg]e neuttal polymer, '
hydroxypropyimethyl ceilulose polyrners like “HPMC 10000 cps” and “HPMC 15000
cps” have, respectwely, apparent viscosities of 7500-14000 thPa.s (or 7500 - 14000 eps),
| 25 andl 1250—2 1000 mPa.s (ot 11250-21000 cps), when measurcd at 20°C with @ 2% (wiw) -
agtieous soltmon caleulated with refererice to the dri cd substance, using a capillary -
| viscottietet (Ubbelohde br equivalent). One type of hydroxyethylcellulose polymer, fot
example, “N atrosnl 250 Phattna, type HE", frott Hercules Incorporated (Agualon), shows
| typically 3 Brookﬁeld viscosity of abottt 20 000 niPa.s usmg 2 Brookfield Synchro-Lectric
- Mode! LVF mstrument it the conditmhs 1% solutioﬁ cuncentratmn spmdle tio. 4, spindle -



pol ymer (s) having gelling properties and having substantially
pH-i ndependent -'sol ubility. 15 The neutral gelling polynmer is, preferably,

- .present.in the formulation at a level of nore that 10% but preferably nore
‘than 20% by wei ght. Suitable neutral gelling polyners include polyethyl ene
oxi de (PLO), derivatives and nenbers of the PLO family (for exanple, -
pol yet hyl ene glycol (PPG), preferably 5 existing naturally in the solid

! state, of suitable mol ecul ar wei ght or viscosity. If used as a single

; neutral gelling polymer, a 'PLO preferabfy has a MNVof _ 4 million (4M,

[ corresponding to an aqueous sol ution viscosity range of 1650-5500 nPa.s (or

1650- 5500 cps; neasured for a 1W eous olytion, at 250 usi ng
Br ookf i el d $perd 30 sponkicior 200,\/35?“3( Qtr@ﬁﬁl E i sécal gud @IW %@P@PS BS!%H?JL es

of  sui tabl e LO of MNVto around 5. mlllon(SM .
correspondl?‘ggﬁﬁﬁzfﬁae&@nol ution viscosity range of 5500 - 7500 nPa.s,
or a PLO MN ar oupgh %ul@& rdﬂngratiemat oy b@ﬁﬁﬁﬁ&hé&nélﬁd@moﬁaﬂﬁ%’iﬁh% Pbthtﬁfbf

vi-scosity range of 10000-1 Thi's range covers the val ue

" typical soltheitoventhuit whsmﬁlytedltmeﬁm)wiﬂbmqugmnaMHM d6,000cps)Hhs
UsP 24
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sol ution (% vdtioat 20Bseferradrgdhionalpaxicipdenys i wcbfmhmﬂat(uubheﬂmdebmants such
equi val ent). [Ref EuroFean Phar macopoei a 3rd 13d., 2000, Supplement, pp.

908-909. ] @swgdiumtew fimpsater al gel |ing pol ymers include cel |l ul ose
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~ type H'): When used as a single neutral pol hyd roxypropy nmet hyl
' cel l ul ose muqﬁéumanatdaemwtﬁgemp@mt oty nmmmmﬁe(a oﬁhmanore
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dri ed substance, Uusli
Jauryd sulphate ot polyoxyl 40 hydrogenated castor oil,

15. Suitable attiounts of active ingredient in the compositions of the invention, whethet
in the form of gelling matrix systerns or otherwise, depend upoﬁ many factots, such as the
nature of that ingredient (free base/salt etc), the dose that is requited, and the nature, and
ammounts, of othet constituents of the composition. However, they hay be it the range 0.5

.  to BO%, for exampie 1 to 75%, sich as 3 to 70%, preferably 5 to 65%, more preferably 10
C ' 20 to60% and especially 15 to 55% wiw, n any event, the amount of active mgredwnt tobe
included tay be determined routinely by thie skitled persod. ‘
| A typlcal daily dose of 4 compound of formula (I) or & pharmaceutacally dceeptable
salt thereof, is In the tange 0. 00l to100 my/kg body weight of free base {that is, in the case 1
- of asalt, excluding any weight resultmg frotn the presence of a counter lon), irrespective of
25 the tittmber of individual doses that are administered duritig the course of that day. A o '
preferred daily dose I in the range 20-500 mg, ' ' R N
Cotnpositions of the invention such a8 thcse descnbed herembefore thiay be tiade i - ‘
‘accotdance with well knowt teclmiques stich as those descnbed in the references
' mentmned hereinbefote, Compositwns of the invention that are in the forit of gelhng
30 mattx s_y_stems tnay be prepared by standard techmqm_s, and using standard eqmpment, o



vi scormet er (Uobel ohde or' equi val ent), One type of hydroxyethyl cel | ul ose

_polynmer, for = exanple, "Natrosol 250 Pharma, - type HH', from Hercules

A ncorspor at ed (Aqualon) shows typically a Brookfield viscosity of about
20,000 nPa.s using.a Brookfield Synchro-Lectric 30 Mddel LVP instrunent,. at
t he conditions 1% sol ution concentration, spindle no. 4, spindle 16 speed
30 rpm factor 200, 25C (See: Natrosol PhyS|caI and Chem cal Properties
bookl et, 33.007-E6 (1993), p. 21). Particular fornulations that nmay be
nentioned include those in which conpb%nd of the invention is fornul ated
together with iota- carageenan and 14PMC (10,000 cps) in a 5 50:50 (w %

o) i n-a OG0 iy b TRIGRREBELARY ellhubBrRL) 2eenan and’ PEO am
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formul ations i nclude ['ubrican such odi um st earyl unarate. In one -
 _aspect thecumbxmitmenfﬂmwpme&s&,ﬁunmxampbmsalb!;mbbdhmirmﬂmn of the |nvent|on

b+ cant (o hARBoEomiacSkioB Pt uimalian i3 praiFral adbblo B amed
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sodi um e or 0l yoX rogenatea castor ol is

- atkbilpdiis t rbé@tﬂv tﬁ barbbigon, m’fqnq\m% gtiedehle migrosphetes

\?ﬂgtﬁglre Vbts&%ﬁsr ‘5"1 R‘It eil Idﬁﬁg " thl §t of. ; ;%bmp\gln;vﬁgglnon
ny factol 3 Cﬁ {({E‘g lgs é\@ P@g% iﬂﬁ%}q 'ﬁ%‘ﬁ%"dﬁ’%ﬁém‘? %gorg %/s t etc),
he dose tdaidafdyetiRfistics St cdfblb RS daetibedby @aﬁkg eaamn*csmngﬂecpbhgf

- constituents of the conposition. However, they may be in'the range 0.5 to

80% fur- eRelivpive FundemeaBols asd dpplisattons S(Drey agd tiedthanmgrestica Ss&memole
et Ak B L3 MBSt Do e B L, 1y
e L AR il i eyt o Tor e, (1), or s
_ rrg/ kg body wei dfite min;fosmienhaﬁme (#veatiof siay be doded cnas et more titnes daily
(preferabiy once, but o thote than twice, daily), zrrespect;ve of the number of individual
15 - units (Formulations/cotpositions) that are adsninistered as part of one “dose”.
The formulations of the lnventiot are adtninistered to marnthalian patients
(includirig humais), and, fot compounds of formula (1) wherein R? is ot hydrogen, are
theteaftet trietabolised In the body to fotrm compounds of formula @) whetein R? s
- hydrogen that are phannacologicany active, _
C.- - 20 - According to a further uspect of the invenhon there is thus provided a fonnulatxon
of the ittventioh for use a5 & pharmaceutical _
* In particular, the compounds of formula (1) ate, ot are metabohsed followmg
adininistrition to fortn, potent mh:_b:tprs of thtombi, for _exampl_e as triay be detnonstrated
- inthe tests desetibied inl inter alia international patent zippliéaticn No. PCT/SED1/02657, as -
25 Well as mternatiohal patetit applications WO 02114270 ‘WO 01/87879 and WO 00/42059
| the relevant disclostites in which documents are hereby Iricorpotated by referetice. |
By “prodrug of a throtttbitt fbibitor”, we include cottipouids that are metabalised :
_ foilowmg admxmstration and fortn a thrombin inhxbitor, itt an experimentaliy detectable

" ammotiht, followmg adnumstration



- formul ati ongjrculating antiphospholipid antibodies (Lupus anticoagulant), homocysteirietni, hepatin

- of a salt, excluding any weight resulting fromthe presence of a counter

lon), irrespective of 25 the nunber of Individual doses that are
adm ni stered: duri ng the course of that day. A preferred daily dose is in
the range 20-500 ng. Conpositions of the | nvention such as those described

hereinbefore may. be made in accordance with well known techni ques such as

t hose described in the references nmnentioned hereinbefore. Conpositions of
the invention that are in the form of gel ling 30 matrix systens nay be
prepared by standard techni ques, and uding standard equi prent, 17 known to

~the skilled person, including wet or dry granul ati on, dlrect

conpr essi-on/ conpact.j on, dryi

" , t abl e d ting,
wel | as conbina oﬁ%“‘(ﬁmg'ﬁ’lé@gt pqng g@@u&t@c@ﬁ%@;@% P'{Btcoflaglegg

- erednatt o NG TRBIb] AR e RIAPAE FRRIAE 20 o

adm ni-strati on. '?aémhﬁmionmﬂ tHenﬁcbnlneh QRsias @:qmsl@d ité bonsefof inttheseiconditibhon,

- whi ch may i ncl ude systens t hat are well known to th;ﬁ skilled Ir}‘the art,
“such as thowéenaabbltmﬂmf tm@mwﬁwﬁeﬂb cpadisions

preabinesaudant therapy is

| i posone Si 0 0i and/ or errul sions, may be prepared in
accorda e ﬁl%fq%%s M&j{hf(g%l 8 es, for exarrpl e as described by Leung et
al in "Control | eqnDyeinikds Qﬁi/éwﬁbyhoylaﬁwéﬁmws& @Bmyﬁa*ebagiﬁéﬁmf‘m bldgdugs

and the Pharmaceuti cal Sciences dition, eds. Robi nson and

‘Lee, Dekker a:(dl!@l&?s)sumtof@hamlsmchﬂimg)mgm R%kndmthablh}gmrmgmlabﬂity iy tetad to
- doecunment is_ hergb r.por at ref erence. ,The conposi n
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formul ati ons/conposi t1 ons mni's
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(including humans),. and, for conpounds of for a (1) wherein R2 is not

hydr ogen, adeficiatisies émautithromhin B pralein Crprotein Bwpatincolorter HoRfhen pondiens

pccor i ng. 1R Gy Foctn B 59BE el il ok HRRPE S r B8k Blegie BnkS .

induced thrombocytopenia and defects in fibtinolysis, as well as coagulation synidrotries
15 (for example disseminated intravascutar coaglation (DIC)) and vascular injury ih general -
(for example due to surgery).
‘The treatment of conditions where there is an undesirable sxcess of thrombin
without signs of hypercoagulability, for example in neurodegenerative diseases such as

- ) Alzhe:mer s disease.

Q— 20 Particular disease states which tnay be mentioned mclude the therapeutic andlor
' | prophylactic treatnent of verous thrombosis (for example DVT) and pultrionary etnbolistm,
arterial thtombosis (e.g. it myocurdial infarction, uﬁ_stahle angina, thrombosis-based stroke
- and periphetal arterial thrombosis), artd systetnic enbotism usually from the atrium during
-atrial fibrillation (for e:iample not-valvilar atrial fibritlation) ot ffom the left venitticle after -
25 transtiural myocardnal infarction, ot cavsed by congestwe heatt failute; prophylaxls of re-
occlusion (that is thtombosis) after thrombolysis percutaneous trans-luminal angloplasty
_ (PTA) and coronary bypass operatzons. the prevennon of re-thrombosis aftet mlcrosurgery
and vascular sutgety in general. |
Further indications include the therapentxc and/or prophylactic treatment of __
30 'd:sseminated intravascular coagulation caused by bacteria, multiple trauma, {ntoxication o |



of the invention for use as a pharnmaceutical. in particular, the conpounds
of fornmula (1) are, or are netabolised followng admnistration to form
potent inhibitors of thronbin, for exanple as may be denonstrated in the
tests"described in inter alia international patent application No.

PCT/ 5P01/ 02657, as 25 well as international patent applications WO

02/ 14270, WO 01/87879 and WD 00/ 42059, the relevant disclosures in which
docunents are hereby incorporated by reference. By "prodrug of a thronbin

I nhi bi.tor"”, we include compounds that ,are netabolised follow ng -
adm ni stration and forma thronbin inQSbitor, in an o :
experinental | y-detectable anount, followi ng adninistration. ig By "active
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~useful in those conditions where inhibition of thronbin is required,

and/ or conahd biolegicahpnosthetin v vesguiianm othenmedisgl desice sandruiticoagsdnnt traatmedti ng

the follow pqg;,,The.treatment, and/,or, prophyl axi s, of thronbosi s .and
hypercoagul‘”gg? _"IPP 1§14 CBbtggtht@mfflgﬁal &i" ‘%ﬁégéﬁfﬂéﬂnl?%&@ch ﬁ%&ﬁmgng- man. It is
- known that : ke ligh | i i gd]‘gﬁ [ ‘ '
.Condi-ti%ns?agiggisggl?g%ﬂumm?#k%[?%e{gu a%tlshlnll% W_!g%&?hro Eigﬁhg%@gﬁﬁi seases
whi ch may hrel/orgmophyhetic treatineié of iivpathieshdadulicespimiody distressayrdtopreot ein to C
resistance, ,such the factor V-nutati.on (factor, V Leiden), i.nherited

or acqui r ebbimyganty Jiosers Bollomingiteatmiant Jvith. 1adsation %?Wﬂﬂf?r@}@%‘?ﬁﬁg’ Aelg

heparin co il _ Lok SAcial it

e ool Bk, s SRR i AU, B SIS, el e o
nt i phosphgrbiit dtherdstlomdisasic ksigutsnan witebh diseastahd tHecksnastidnesen , heparin

‘i nduced t hronbogytopeni a and defects in fibrinolysis, '

, _ , as Il as = .
coagul Ht i oathespsediretieplaques, patebrabsttesis] @iS%ﬁswéfﬁbrﬂéeréarcnm,rca\tApfbsﬂ dhtgmbosis,

aurgery) . Seebre R, FTE broml dik oo isERERAE aneith BhoMARBIA RIS crcess
of thr onmbi gpina rBSdHus RinGHAR 48€, tﬁytglgfsm%%ﬁthﬁéoﬁs trh Y- luBN AsIRIngiopthsty (PTA)

neur odegenerat i ve di seases suc
| and coronary artery bypass surgery.

The fortulation of the present invention may also comptise any
{5 antithrotibotic agent(s) with a diffetent mechanism of action to that of the
cbmp,ounds of formula (1), such as one or thote of the following: the antiplatelet
N agenfs acetylsalicylic acid, ticlopidine and clopidogtel; thromboxane receptot
and/of synthetase inhibitc':_rs; fibtinogen réceptor antagonists; prostacyciin '
.~ mimetics; phosphodiesterase inhibitors; ADP-receptor (P,T) antagonists; arnd
| C 20 ihhibitors_ of carboxypeptidase U (CPU). |
B ' Cotnpoutids-of formula (1) that inhibit trypsin and/or thrombin tmay atso be USef!_.il it
the treatment of paticreatitis. o B |
The 'foﬂnulatit_m's of the invention are thus i'ndicated both in the therapeu'ti_c and/or
prophylactic treatment of these conditions. | | o
25 The formulations of the invention are useful in the delivery of a compound of formula
) ot a sélt theteof to a patient. As the pompounds of formula (D), and salts thereof, are usetul
i both the prophylaxis and the tre‘athmeﬁt of thr_omb'isis. the formulatiotis of the invention are
“also usefu i the treatment of such a disorder. " |



i nvention

Al zhei mer' s di sease. 20 Particul ar di sease states which may be nentioned
“include the therapeutic and/or - prophylactic treatnent of venous thronbosis
(for «exanpl e DVT) and pul nonary enbolism arterial thronbosis (e.g..'in
myocardi al infarction, unstable angina, thronbosis-based stroke and -
peri pheral arterial thronbosis), and system c enbolismusually fromthe
atriumduring atrial fibrillation (for exanple non-valvular atrial

~ fibrillation) or fromthe left ventricle after 25 transnural nyocardi al

I nfarction, or caused by congestive hedX failure; prophylaxis of re-
occtusion (that is thronbosis) after thronbol ysis, percutaneous

t rans-|um nal i opl asty (PTA ' bypa at| . th |
br event on of 1 o eRPiGMEpinUEheLasDeRt o B A iripn, LA Iy AEVHes s BebgLel, i n

et il e Y Lot
Preat ment  opteafit SOLRARSRIEWHEE itod iRl ARG GUARE! SorubieN tfld °,
nul tiple traWeRion /A Operse dubieriag frbtn, oRBisceltitds toTesdhaidchditianit | coagul ant

treatment when blood is in contact with foreign surfaces in the body such

" as vascul ar gr af s stilhBuiberaspeat éhe presenbisvention premidrstdognuladerefithe liventiond
bi ol i | t het i | v ny, . . dj | devi : d ti | ant
Ureatnent SR mnubre of § edicalife G B ndhe befabHteBBmERE Ge the body

such as during fggﬁmg'a%ﬁaﬁé& tﬁ’rdoﬁH% ggrwaﬁ.b v ReRAL tHelRern #g;t&;at it 3

haenodi al ysis; therapeutic an r prophylactic treatneht | opat hi ¢
~and adul t r eeHiss theprophiilstis,ed's copditionne,  pul nonary fibrosis following

treatment -with. diation,or ch t herapy, septjc shock, . septicema,. _
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5 ot on. of PENRUTREsE I RheetipibyBs of RRARATH e aitoc HEHREcAEL Ut or

‘cerebralg i nhiy sttthés cofpoeidsain dldeodlabdis a more eady @id/o? Bestbh gt effeer AR al

~arterial disease, 1schaem a, angé({l%ﬁ(l ncl udi % unstabl e angi na).,

reper f usi onthtefibioids anddsay Hs prov cioat dnstngrrfaodva ingrediant prefetublymgiropt ast v

(PTA) and onar Lte bypass surgery. The formul ati on of the present
n&fgﬁgp%eogrctgrﬁ%c?%lg. any 15 antithronbotic agent(s) with a different

- mechani sm of ~ act egpbgltibfest thE ifveRtion may also have the advantage tht they may be
prepared using established pharmaceutical processing methods and etploy materials that

15  are approved for use i foods or pharmaceuticals or of like regulatory status,
| Cornipounds of fortmiua (1) cat be prepared using the followitig procedures.

| Gehetal Procediites _
— - TLC was petformed of silica gel. Chiral HPLC analysis was performed using a 46
| C | 20 - mm X 250 mm Chiralcel OD column with 2 § o gu&rd col'uanj The colutnn temperature
was maintained at 35°C. A flow rate of 1.0 hﬂ.)min was used. A Gilson 115 UV detector
at 228 i was used. The mobile phase consisted of hexanes, ethanol and ififluroacetic
_acid and the appropriate ratios are listed for each cotnpoutd; ‘Typi’cally, the product was

- dissolved in a minimé’l'amount of ethanol and this was diluted with the mobile phdse.

25 n Prépa‘rations A to 1 below, LC-MS/MS was petformed using a HP-1100 - |
~ instrument equippgd‘with a CTC-PAL injectot atid a 5 Trn, 4x100 thm ThefmoQue'si, B
Hyp'ersii_ BDS-C18 columh, An AP1-3000 (Sciex) MS detectot was used. The flow tate J

was 1.2 mi/min and tﬁe trobile phase (gradient) consisted of 10-90% acetonitrile with90-
10% of 4 M aq. atntoniut acetate, both containing 0.2% formic acid, Othetwise, low | l

‘ 30 “resolution mass s’p‘ecira {(LRMS) wete recofded_ using_a'Micromas_s ZQ spectrotheter in EST |



conpounds of fornula (1), such as one or nmore of the follow ng: the
antiplatelet agents acetylsalicylic acid, ticlopidine and cl opi dogrel;

- thronhoxane receptor and/or synthetase inhibitors; fibrinogen receptor

ant agoni st s; - prostacyclln m netics; phosphodlesterase i nhi bitors;
ADP-receptor (P2'1') antagonists; and 20 inhibitors of carboxypeptldase U
(CPU) .- Cbnpounds of fornmula (1) that i nhi bi t trypsin and/or thronbin may

al so be useful in the treatnment of pancreatitis. The formnul ations of the

i nvention are thus indicated both in ghe therapeutic and/or prophylactic
treatnent of these conditions. 25 The formnul ations of the invention are

- useful in the delivery of a conmpound of formula or a-salt thereof to a

‘pati ent. Apostiss switalop hersmede fromssuatige (/y 108:860) ané bighiesoligion tagss spepdifaul i n
both th d, t.h t nbi I '. f
Che nvinf [RRA 2 Btk BB Tt RSPt S IS BSE® ©
— ho 0 Of}ﬁﬁ@ tﬂhﬁ%ﬁ@ Ry Lot {1RI0) @ﬁtﬁ%ﬁcxgﬁ Ehl@ébh'a N B N O PR dﬁtehﬁﬂ H{aé’é“ ded

treatment of thronbosis whi met ho conpri ses mnistration
of a forrruktamdamh of the inventionto a person sufferlng from or

susceptible to, condi t'i on still r.ther -aspect the present

i nventidn provi i{ﬁ\aRfSBF‘?ﬂ'ﬁ‘éﬁrPG?F%‘* r&t‘-ﬁé’gltﬁk&ﬁhﬁt Y)tﬁlla'@ ag H@mﬁﬁﬁ ‘éﬂé’éure of
a medi canent for use in the treatment of thronbosis. For t he avoi dance of
doubt, by "treatnment” we include the therapeutic treatnment, as well as the

prophyl axi s, of Pﬁ:cassaelfdrltm\synmasebampmtnd@a‘p‘f@ﬁmww) arwmhmahnhave the -
advant age. t hat a C nmodified release of the corrpounds of

f ormula (Iin t%'ﬁﬂtg;ﬁgﬁﬁﬂtﬁ@e&lﬁ &?’1 NoREHSERM0R6 %’é(wocﬁﬂ‘*‘ﬂé‘jaﬁﬁ}’ 5t pribfiiye
fir ombos; s¢4R AT Hegb e ARbE R4 0 K Beer bR ln Bl oo e BoBygRBlpdlr ™"
_ pr ef er apl YinhsHimbR fmgyh%mgngmcgfpoméd:&rgﬂl ly. Conpositions of t he | nventi on
may al so have the advant age that they nay be
ré aration A ; Preparatiol of Compouid A
(i) 3-Chlofo-5-methoxybenzaldeh de
3 S—Dichloroamsole (740 g, 419 minol) in THF (200 mL) wis addecl dropw:se to
{5 magnesium metal (14.2 g, 585 tmol, pre-washed with 0.5 N HCly in THF (100
mL_);at 25°C. Aftet the addition, 1,2-dibrothoethane (3.9 g, 20.8 mmql) was added
\dropWisE. ‘The tesultant dark brown tixture was heated ut reflux for 3 h. The
mixture was 'cooled to 0°C, and N,N—dimethylfonﬁamide (60 inl) was added in
_ ohe pertion. The mixt_ﬁr’e was partitioned with dieth’yl.ether (3 x 400 L) and 6N
(;' o HCI'(SOO mb): The combined ofganic extracts were washed with bfine {300 mL),
' ~ dried (Na;S04), filtered and concentrated in vacuo to give an oll. Flash o
_ chromatography (2x) on'stlica gel eluting with Hex:BtOAc (4:1) afforded the sub-
_title compound (38 9 g, 54%) as a yellow ml '

W

B 1 NMR (300 MHz, cncm 5990(3, 1H), 7.53 (5, LED, 7.38 6, 1H). 715 s
. IH), 3. 87 (s, 3H)

(n) 3-Chloto-5- hviovaenzaidehvde | -
| A solutiots of 3«chlom- -methoxybenzaldehyde (228, 134 thitiol; set step (i)
.30 above) in CHZCIz (250 mL) was cooled to 0°C. Boroti tribromide (15.8 mL, 167



- prepared using established pharnaceutlcal processi ng net hods and enpl oy
materials that 15 are approved for use in foods or pharmaceuticals or of
like regulatory status. Conpounds of fornmula (1) can be prepared using the
f.ol | owing procedures. General Procedures TLC was perfornmed on silica gel.
Chiral HPLC analysis was performed using a 46 20 nm X250 mm Chiral cel O
colum with a 5 cmguard colum; The colum tenperature was maintained at
350C. Aflowrate of 1.b mJmn was used. A Glson 115 UV detector at 228
nmwas used. The nobile phase consi stegsof hexanes, ~et'hanol and
‘trifluroacetic acid and the appropriate ratios are |isted for each
conmpound. Typically, the product was dissolved in a mninml anount of

et hanol  andnfimu!y wasddid| duspae senb et i‘o'hmnwtﬂelretmh@s&w refetibn vikepef@adi ons A to

e L LS B e i S R
An API - 3000 1.2 nbl/m
the mobi 0. ML Spa Gl ket wbBRatitffea, JIGHOERE el "L Moo 160

of 4 nM ag. ?Wtéﬁﬂrﬁ%h@tFlas}bairbnﬁﬁﬁ&?@hsl'oﬂ@nlﬂ:a%%éiﬁ!iﬁ@ @ici d, Ctherwi se,

| ow 30 resolution mass spectra (L12 wer e recorded using a M cromass ZQ
spect r orfet eHex:Et@AL (£1) aﬁforﬂu&ﬁﬂguhﬁtlﬁcﬂommdﬁ 2p25%hass range mz
100-800); and high resolution nmass spectra (ARVS) were recorded using a

M ct omass LCT spectroneter -in ES negative ionization npde (nmass range niz

S 2 spdbPARETEUERCOIR S 08¢ (O TIERIIHAT AOTLIE0 (0etin > 2 car ¢

standard. Pepegsiges for the synthesis of conpounds of formula (1) are
contained in International Patent Application No. PCT/SE01/02657 (WO

2/ 44145, earli est prlorlty date 01 Decenber 2000, filed 30 Novenber 2001
published © i 0 ! ] ormati on fromwhich is

i ncor porat € FFar at i on of Conpound A (1)

3-Chl oro- 5- n%&t&%u Beazcﬁldiisismgﬂmxybenzaldehyde (7.5, 48 tmol; see step (i)
above) i 2-propanol (250 mL) ahd 30% KOH (100 mL) was heated to refiux.
While stirring, CHCIF; was bubbled into the resction misture for
2 h, The reaction mixture was cooled, acidiﬁec_l‘ with 1N HCI and extracted with
15 EtOAc (2 x 100 mL). The organics were washed with britie (100 mL), dried
(Na;SO0y), filtered and concentrated in vacuo. Flash chrothatography on silica gel
eluting with Hex:BtOAc (4:1) afforded the sub-title compound (4.6 g, 46%).

- C *'H NMR (300 MHz, CDCl3) §9.95 (s, 1H), 7.72 (s; tH), 7.52 (s, 1H), 7.40 (s,
0 IH),660(t r=TL1He 1H)

© (iv) Ph(3-Ch(5-OCHF:)-(RSICHOTMSICN
A solution of 3-chloro-5-di fluotomethoxybenzaldehyde (4.6 g, 22.3 mimol; see
step (iil) above) it CH,Cla (200 mL) was cooled to 0°C: Zat; (1.8 g, 5.6 trimol)
25 and trimethylsilyl cyattide (2.8 g, 27.9 fritriot) were added and thg teactioh mixture -
- was a'llo‘wec_l to warth to tooth temnperature and_ stirted for 15 . The mixture was
- paitially coticentrated in vaciio yielding the subét_itlc compound a8 & liquid, which -
* was used dir_ettly in step {v) b_’elow' without futther purificati_oh or chéracterization.

30 (v) PhC-CIN-OCHF,)-(RSICHOHCINHIOR




3, 5-Di chl or oani sole (74.0 g, 419 mol ) in. THE (200 n) was added dropW| se
to t5 magnesiumnetal (14.2 g, 585 mmol, pre-washed with 0. 5 N HCl) In THF
(100 »nL) at 25C. After the addition, 1, 2- di bronoet hane (3.9 g, 20.8 mol)
was added . dropw se. The resultant dark brown mxture was heated at reflex
for 3 h.. The mixture was cool ed to 01C, and -N, N-di et hyl f or mani de (60 tnL) -
was added in one portion. The m xture was partitioned with diethyl ether '
(3 x 400 nt) and 6N 20 14Cl- (500 nl), The comnbi ned organic extracts were
washed with brine (300 tnt), dried (IQ&ZSM), filtered and concentrated in
vacua to give an oil. Plash chronmatography (2x) on silica gel eluting with

R AT O B SRR e i o5 3 VSO
113), 7. 15 ghéve) m&hidecﬁdrﬁgw(ss to BICHELOHI (500 ﬁd%hil‘ﬂé E&a@tlé}}’ﬁk!;&tfbéb’%z al dehyde A

sol uti on of 3-chl oro-5-net hoxybenzal dehyde mmol ; see step (1)
3d above) |Shrredﬂti:h2thgmsartrnd,y cmntx:awi iscvatro aetdnm&emuh-nnbcmpmmd( 15. 8

- %agsroﬁzm mﬂ@df 8?“ dded"'sﬁi%p @‘R}J&E‘“g’]&HBWA}i‘fagﬁpf?t | 'rI'LIengol LP?on was

then extr aghfdewiddiokt 20 (2 X 100 .m_) The organic layers were conbined,
dried (Na2504), filtered and concentrated in vacua. Mash chronat ography on -
'silica gel eluting with 5 Hex: Et OAc (4:1) afforded the sub-title conmpound
(5.2 g, 25%?} 11NM< 2 8995(s 1H), 7.35 (s, 114), 7.20
(s, 114), 7(%bPh

Sl s e RS 1 et
{pf opanol {{)2b6veytwas dissdlvdd i THBI‘ﬂzmﬁm,) 03 MVSS O G40RALY ova ﬁaﬂdewand Whi | e

i Frin 14C1t2 was hubbled Into the regction mxture for 2 h. The
% mibetteacdoneas shgeda 4056 fat 63 @d:omtﬁwnqi mencnartealﬂa cgmqnweéén Wit h

vacuo to rettiove most of the THF, The reactwn mixture was then extracted with
Etzo (3 x 100 mL), dried (N2;50y), filtered and cottcentrated in vacio to afford.
the sub-title comnpound as 4 solid, which was used in step (vii) without further

reacti d

punﬁcation ot characterization.
13 |
~ (vil) Ph(3-Cl)(5-OCHE,;)- (R SYCHOH)C(O)OH
A sotution of Ph(3-Cl)(S—DCHFg)-(R,S)CH(DH)C(O)(‘}E{ (6.25 g, assume 22.3
miriol; see step (vi) above) ini-propanol (175 L) and 20% KOH (350 tml) was
oy ‘stitred at rooin tempetature 15 h. The redctiot was then pattially concentrated in
( 30" vacuo to temove tost of the 2—propanol. The rethaining mixture was acidified
with 1M H,504, extracted with E,O (3 x 100 mL), dried (N2;SO4) and
coticentrated in vacuo to give a solid. Flash'chromatography on silica géi eluting
with CHCly:MeOH:coticentrated NH,OH (6:3:1) afforded the ammonium salt of
~ the sub-title compotnd. _The ammohlum salt was then dissolved it a mixture of
25 EtOAc (75 mL) and H,0 (75 mL) and acidified with 2N HCI. The organic layer
was separated and washed with brine (50 th),'dried {Na;80,) and coticentrated in
- v'acuo to affb‘rd'the_sub-title bompound (3.2 g, 57% frt_)'ni steps iv) tb (vit)).

'H NMR (300 MHz, cmob)m 18 (s, 1H),722 s, 1H),7 15(s |H), 6.89 (¢, Ju.
W p= 'mHz, IH)‘sls(s i



~i5 fitOAc (2 x 100 ni). The organics were washed with brine (100 nl), dried
. (Na2S&4). filtered and concentrated in vacua. C ash chromatography on

~silica get eluting with Hex: EtOAc (4:1) afforded the sub-title conpound
(4.6 g, 46%. ( iHNMt (300 Miz, CbCl3) 8 9.95 (s, 1H), 7.72 (s, 114),
7.52 (s, 114). 7.40 (s, 20 114), 6.60 (t, JN-p = 71:1 Hz, 114) (iv) Ph(
-Cl)(5-OCHty); (tt.S)CH(OTMS)CN A sol ution of '

- 3-chloro-5-difl uor onet hoxybenzal dehyde (4.6 g, 22.3 rrm)l see step (iii)

‘above) In C142C12 (200 nL) was cool ed 6 0C. zZn12 (1.8 g, 5.6 nmmol) 25 and
trimethylsilyl cyanide (2.8 g, 27.9 mmoi) were added and the reaction

m xture was -allowed to warmto roomtenperature and stirred for 15 h. The
-m xture was partially concentrated in vacuo yielding the sub-title

compound as Vﬁl)'f’iﬂ @1(5\@(&% ) mﬁg ﬁ@lbﬁ:@ ){%d ?h@t@ﬁ(ﬁ &TIM ow W t hout

further pur

Pg_(g-ZC1)(5-@@@22 @@Qg@g NH) 013t 23 -Ph(3-C)(5- OCI—|P22j gl;os\)MCIS—Keo;r(l\)/B)CN

G et | A swatue pf PHECDEBCHER thCHOHIELOTAH 5.2 6a 128 ok e par i al 'y
d, which

o boed ™ it QY BEVE ¥hTHHeAOPS Rl 4 B BB i r Sl B 1 ot T

~(vi) Ph(3- W@B@?W& iﬁh@ﬂ'@m@m h The redction mixture s cooled
Ph(3-d) (5- OCHF2 14) C( NH) assumne . see
step (V) t}mgghorias ditherﬁltpmd(e(xzwedmi& 0z ﬁmaﬂttat@m nL) was

%Sdiduga & t%ﬁweaf@h"a‘f’é‘? shoBleciet B ot AbtseBhispy A sHRPE @ Recact 1 on
filt gr ed a%‘%gﬁgﬁﬂﬂeﬁ%%&gﬁﬁ4%ﬁ%h )1]QQ ?_t gﬁil dﬁﬂ”ﬁ %%r?rspﬁgﬁ)nd as a
 solid, tahi dhe substitlsentripmttes &g aad (b)) Cargroutd (a)mstarmlt wap dissélivediri Hg0,or
characteri z a“ifo ed wiliﬁ 2N HCI and extracted with EtOAc. The organic layer was washed

© with brine, dtied (Na;50,), filteted and concentrated in vacuo to afford the sub-

title compotind (2) (1.2 g, 37%).

15  For sub-title 'compdund (a)
'H NMR (300 MHz, CD;0D) §7.38 (s, 1H), 7.22 (s, m) 7. 15 (s, m). 6.89 (t, Ju.
p=71.1 Hz, 1H), 5.17 (s, iHy

W Ph{3-C1)(5-OCHE,)-(RICH(OHIC(O)-Aze-Pab(Teoe) |
o 20 To a solution of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (1.1 g, 4.4 thimol; see.
- step (vlii) abbve) and H-Aze-Pab(Teoc) (ses intetnational patent appiication WO
00/42059, 2.6 g 5.7 mmol) in DMF (50 mL) at 0°C was added PyBOP (2.8 g 5.3
mimol) and colhdine (1.3g 106 minol). The feactiont was stirted at 0°C fot 2 h
and theti at roor temperatitre for an additiotial 15 b, The reaction mxxture was
25 concentrated in vacuo ‘and flash chrotmatographed on siica gel (3 x), eluting first
| | ~ with CHCI3:EtOH (9:1), then with BtOAc:EtOH (20:1) and finaily eluting with
| CHzClz CH30H (95: 5) to afford the sub-title compound a 0 -2 37%) as 2 wh:te :
solid.




(vii) Ph(3-d)(5-0CHF1)-(k.S)CH(OH)c(0)oH A solution of - o
Ph(3-C ) (5-OCHF2)-()?,S)CH(0O14) C(O oLt (6.25 g, assune 22.3 nmol; see step
<(vi) ‘above) in 2-propanol (175 nL) and 20% 1(014(350 tnL) was stirred at

roomtenperature 15 It. The reaction was then partially concentrated in 20
- vacua to renove nost of the 2-propanol. The remaining mxture was acidified

© With 1M 142S04, extracted with >~t20(3 x 100 nL), dried (Na2SO4) and

.- concentrated in vacua to give a solid 5PI ash chromat.ography on silica get
el'uting wth CHCl 3: Me014: concent r at ea NH4014 (6:3:1) afforded the ammoni um
salt of _the sub-title compound. The anmmonium salt was then dissolved in a

mi xtur e of [RRAER @A Vi, UD, OBy ERO0K iy PPSLIAS ] Lo ki h 2N Ol

The organic | ayer was separated and brine . , dried

( Na2S04) ai’lH),Go]ﬁe’édnS (1at &H),MQ arglchdt ¢o/ugf oA Hzh &H¥ $ol2 and :'emcsu;rpound (3.2

%227‘2/‘;”"2}‘4; 485, TG A sem o302 s AR Sl S 167

"1 H 24 UP%L%: ﬂI?(S Cl) (5- OCHF2) - (h)CH(Ol4)_C(O)Ol4 (a) and
Ph(3-C1) (S 3 (S)CH(OCAc) (O 014 (bl A mixture of .

Ph( 3- CIQ(SB@QUE@)&K}RNE}QI){(OMC(O)O% (3,2 g, 12.7 mmol; see 5 step (vii)
above) and Lipase PS "Amano" (-2.0 g) in vinyl acetate (125 nlL) and MIBE
(125 nL) was heated at reflux for 48 It ‘The reactlon m xture was cool ed,

“filtered \tﬂg‘é%h : 5 ' ed. with | 3tbAc. The

filtrate ' 5 flash chr omat ogr aphy

on silica MB-@?(QIGGHFQ m)cn(m@))hﬂeﬁpmmmom %Gb Mﬁbl(s@e%m@ yi el di ng

the ammoni um salts of the sub-title conpounds (a) an Conpound (a)

g a salt (\ﬁb)gibd‘i'@swas/élésdlwd—maﬂ b of deetondigiiamndD. She HeD nm'idl)eé@r acted with

EtCAc., The o e b dried 5 filtered
and co‘rpcerH‘Fth? @ydr%y%lagﬂa%o\é\ﬁpaﬁﬁwg%@}t@%&‘h@ m"ft&lf Nﬁ% a? ié EE 1.2 g,

379 . 15 Figf2 il rhkisbhenCRaSAPGkaleRand the residue was partitioned betweer -

' water and ethyl acetate. The aqueous phase was exttacted twice more mth ethyl

acetate and the combined orgattic phase was washed with water, brine, drled
' (Na;SO,;).-ﬁlteted and evapotated. Yield: 0.41 g (91%).
15 | | _ | |
* 'H-NMR (400 MHz; CDCly) : §7.83 (bt, 1H), 7.57 (bs, 1H), 7.47 (d, 2H), 7.30 (d,
2H), 7.20 (m, 1H), 7.14 (m, 1H), 7.0 (m, 1H), 6.53 (t, 1H), 4.89 (5, 1H), 4.87 (i,
iH), 4.47 (m, 2H) 4.4-4.2 (b 1H), 4.17-4.1 (mm, 3H), 3.95 (5, 3H) 3.67 (m; 1H),
2.68 (m, 1H), 2.42 (tn, 1H) 0.97 (tn, 2H), 0.01 (s, 5H). -

| (xi) Compotitid A
-~ Ph(3-CI)(5-OCHE,)-(RICH(OH)C(0)- Aze-Pab(OMe, Teoc) ©40g,0. 52 inol;

see step (X) above), was dlSSO_lVed in 5 mL of TFA and allowed to teact fot 30
min;- TFA was évapufated and the residue was partitioned between ethyl acetate
25 and NaHCO; (aq.j. The _aq'u’éo’us phasé was extracted twice more with ethyl -
acetate and the combined brganic phase was washed with watet, brine, dried
(N,504), filtered atid evaporated. The product'_w_as freeze dried f:bfn
| watet/acetonittile. No putification was ﬁecéssary.Yield:'U.ZB B (85%)_.



"14 NMt (300 MHz, Cb30b) 8 7.38 (s, 114), 7.22 (s, 114), 7.15 (s,
114)16.89 (t, IN. v = 71.1 Hz, 113), 5.17 (s, 114) (ix)
Ph(3-0)(5-0CHF2) - (R CH(OH) C( O - Aze- Pab(Teoc) 20 To a sol ution of
- Ph(3-Cl) (5-0C14F2)-()t)CH(014)C(OOH (1.1 g, 4.4 tnnol; see step (viii)

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

. 00/ 42059, 2.6 g, 5.7 mol) in bMF (50 nL.) at OC was added Py$OP (2.8 g, 5.3
m) and collidine (1.3 g, 10,6 mml). The reaction was stirred at OCfor 2
-~ h .and then at room tenperature for an2&dd|t|onal 15 h. The reaction
~m xture was 25 concentrated in vacuo and flash chromatographed on silica

2 on Bt O - ‘i%%émis bt i) < G5 . v St TR 8 (R af or o
| tC?gOEmet ;Ehg Pﬁ ners()ﬂgglg?g/%lgtség)’%}é@ lﬁgld‘@l-fzngsi@lg{)gbw&s (1202 Z/Iéiz

(m 514), 6213}?4811!({—:16 Hi) @143 (dd, FHT4.10.(th, 1), 31891, 3H), 826800, 13)20. 685

114)475485m114 3.97-4.55 (m 614), 2.10-2.75 (m 2H), 1.05-1.15
(m~ 214) (2404w 1B)MB (tn/z) 611 (M+ 1)4 (x)

LR . 4 R s S DR ERVBRIGHpL ot O R by, rme o . see step

C (i x) abov gdii 850 in 20 niL of acetonitrile and0509(60
~mmol) of O ﬁozgrr\ggﬁ 1?. droxq? am ne hydrochl ori de was added. The m xture was

heat ed at 7HRMScnictﬂatbd for‘[EbeH@mlEgNaﬂvasHe\ﬁtﬂiomﬂeﬁ)uadld95 h247 esi due was
partitioned between water and ethyl acetate. The aqueous phase was
extracted twi ce nore with et hyI acetate and the conbi ned organi ¢ phase was
@shed W t hy 4 ), filtered and evaporated. Yield:
41 g (919 3 8 7.83 (bt,114), 7.57 (bs, 114),

7.47 (dio 21(4)) . -DiﬂGo@[(mcthylsulﬁngl)[methy_ithio)methxl]benzonitn
(Methylsulﬁnyl)(methy!thio)methane (7.26g, 0.0584 mol) was dissolv:-,d in 100

mL of dry THF undet argon and was cooled to —78°C. Butyilithium it hexaie (16
mL 1.6M, 0.0256 tnol) was added dropwise with stirring. The mixture was stitred
for 15 min. Meatiwhile, a solution of 3,4, 5-trifluorobenzonitsile (4.0 g, 0.025
15 miol) in 100 tl of dry THF was cooled to -78°C ider argon and the formet
| solution was added throtigh a cannuta to the latter solution ovet & period of 35

min, After 30 min, the cooling bath was retnoved and when the reaction had
~teached room ternperature it was poured into 400 mL of water. The THE was-
( | : evaporated and the remaining aqueous layer Was'extracted thitee tinies with diethyl
20 ether. The combined ether phuse was washed with water, dried (N8;80y) and
| evaporated. Yield: 2.0 g (30%). '

'H NMR (500 MHz, CDCly) b 7.4-7.25 (m, 2H), 5.01 (s, 1H, diasteromer), 4.91 (s,
IH, diasteromet), 2.88 (s, 3H, diasteromer), 2.52 (s, 3H, diasteroinet), 2.49 (s, 3H,
25 diasteromer), 2.34 (s, 3H,,diasteromer), 1,72 (broad, 1H)

(i) 2.6- Dxﬁunro-4-form}:lbenznnitn!
2 6-D:ﬂuoro-4[(methylsulﬁnyl)(methylthio)methyl]benzomtrile (2 17g, 8. 32

‘mmol; see step (i) above) was dissolved in 90 ml of THE and 35 mL of
10 concentrated sulfuric acld was added The thixtore was left at room temperature



- MHz; CbClB (carb

21-i), 7.20 (m 114) 7.14 (m 114) 7.01 (m 114) 6. 53 (t “1H), 4.89 (s,
114y, 4.87 (rn,. "W, 4.47 (m 214), 4.4-4.2 (b, 114),4.0-4.. 1 (m 314),
8.95 (s, 314), 3.67 (m114), 2.68 (m 114), 2.42 (m 114) 0 97 (m 214),
0.01 (s, 914). 20 (xi) Conpound A :
Ph(3-Cl1) (5- OCHF2) - (R) CH(OH) C( O) - Aze- Pab(OVE Teoc) (0.40 g, 0.62 mol ; see
step (x) .above), was dissolved in 5 nL of TPA and allowed to react for 30
m n. TPA was evaporated and the resi d?ﬁ was partitioned between ethyl.
acetate 25 and NaHCO3 (aqg.). The aquedus phase was extract ed twice nore
Wi th-et hyI “acetate and the comnbi ned organi c phase was washed with water,

brine, dri d¢gr3 dya2h@4hbsefihidnt ?rpgdreaﬁﬁtoel\sem ot Reter. Hierabticiihede s 1 eeze

dried from water/acetonitri urification was necessary.Yield: 0,28 g

(85% . 26. with BiOAq bblowrsiand wmnmmdwe@ﬁ phasp wag vEsh¢dtwiedwith 7. 28 (d)
0 T b Hildeciol ko b o S pdha, 8 (511
3.89 (s, 3WAjd. ?36% (98‘%)'% &1@& of(the fd lﬁt%uﬁ%é g&taﬂlﬂsﬂlﬂb?l C NWR (125

nyl andl o di ne car rotamers 2.9, 170.8,
152. 7, 152bMRRM$e<s@neMramehbﬂmnr@nﬁmﬁﬁﬁummmpmmmwtedn% 1242, found

495, 1247 P t 13 : Pre t f Co
2601 1 uorshE q&aqvéﬁh%awﬁwﬁ§@ﬁé8@fngmoe%ﬁ& b oies T 260 Haand
- (Met hyt If t d
(et iyt sul g gl o ARG h s A0 B e hiBRRL VoS,
: hexane (16atdﬁihs 1.6M 0.0256 not) was added dropwi se with stirring. The
‘mxture was stirred for 15 mn. Meanwhile, a solution of

45tr|fluorobenzon|trlle (4.0 g 0 025 t5 mmol) in 100 rrL‘ of dry tilt.

T AL O g o e e v o

(iif) 2.6-Difluoro-4-hydrox methylbetizonitrile

2,6-Difluoro-4-formylbenzonittile (1.36 g,'8713 mnol; see step (ii) above) was
dissolved in 25 mL of methattot snd cooled on an ice bath. Sodium borohydride

15 (0.307 g, 8.12 mmol) was added in pottions with--stirring'and the reaction was left
for 65 min. ‘The solvent was evaporated and the tesidue was partiiioned betweet

~ diethyl ether and aqueous sodiuth bicarbotate. The ethereal layer was washed
with ttiore aqueotts sodiusn bicarbonate and brire, dried (Na;SO4) and evaporated. |
o The criide product crystallised sooft and could be used wnhout further punﬁcatmn.
C W Yield: 124 £ 0%).

15 NMR (400 Mz, CDCI) 5724 (1, 2HD), 4.81 (5, 2H), 2.10 (broad, 1H)

(iv) 4-Cyano-2.6-difluorobenizy] methatiesulfonate : |
" 95 To an ice cooled solution of 2,6-diﬂu‘orn—4-hy&roxym’ethylbenz'cnttrile (1_'.24 g,
o mmol; soe step (iit) above) and.meth&nesulfony_l chlotide (0.93 g, 8.1 tmmol) |
:in.60 mL of inethylene chiotide was added tfiethy]amine . 81 g, 8.1 mmol) with - |
 stirring, After 3hat 0°C, the mixtute was washed lwice with M HCI atid ohce _'
e with water, dried (NaZSO.;) and evaporated The product could be used w1thout

36 .further purlﬁcanon Y1eld 1.61 g(BQ%)



mn. After 30 nmin, the coollng bath was renpved and when t he reactlon had
- reached roon1tenperature It was poured into 400 nm_ of water, The THP was
evapor ated and the renami ning aqueous | ayer was extract ed three times with -
di ethyl 20 ether. The conbined ether phase was washed with water, dried -
" (Na2SO4) and evaporated. Yield: 2.0 g (30%.. tH NVR (500 MHz, CDCt3) 6 °
7.4-7.25 (m 214), 5.01(s, 114, dlasteroner), 4.91 (s, 114, diasteroner),
+ 2.88 (s, 3H, .diasteroner), 2.52 (s, 3H, diasteroner), 2.49 (s, 3H, 25

di astieroner), 2.34 (s, 39, dlasterorrer)281 72 (broad, 114) (ii) 2 -
6- bi f | uor o- 4- fornylbenzohltrlle '
2, 6- bi f I uor o- 4t(nethyISU|f|nyI)(nEthyIthlo)nEthyIIbenzonltrlle (2 17 g, .
- 8.32 mmwl, see step (1) above) was di ssolved in 90 nL of 11 Wand 3.5 nL

of 30 conce E@ﬁ@d I | left at room
terrperaturemg ¢6§%§5’56%§ gubs nﬁ%ﬁﬁ%a’%g%rz?&ﬁmgs’@ nit of water.
Extraction three tines vmth Et OAc foll owed and the conbined ethereal phase
was washed twice with aqueous sodi um bi car bonate and with brine, dried

(Na2SO4) andvieddiridomethyl-2.6 The position of the fornyl

s s A A LR,

constants i asf@nding to
an i pso andg%etﬂ tgw(}g{ﬂwe]:%ng@fgg‘gﬁ Emhge?@ $I*C%OGFIQZ?§Z};I V@h&%&l\tﬂ (400 MHz,

CDCt 3) 810. 28 nﬂspf 1) %3] was?st&&d(ahrommmpa(rature)ovemight The resuiltant was _
(136 g, 5. Sebsmapntly pbared il 20D L abiptes auxiraglegdbies banes v Bt of " " ©
&;hano' a”gthPGl‘hg%% fed eklfe‘?ea*?ﬁhike \@Q%M&&@G{ﬂ%@g W waper( H’riéf” , 8.12

nol) was a lons wth stirri e reaction was left for 65
mtt. The. ed8e0) mapm&dr AtsamlmmpnélQaympdmdvfesNMRmutpommabet ween
d| et hyl ether and aq ueoH 3 q’um bi car bonattel: Pe et hereal .| ayer was washed
the product ctystallised. The rest was evaporated cautiotisly but hot until complete
dryness. Yield (theotetically 1.26 g) was assumed to be almost quantitative based

| of NMR and analytical HPLC,

15 'H NMR (400 MHz, CDCly) § 7.29 (tn, 2H), 4.46 (s, 2H)

| vi) 4-Amitotnethyl-2.6-difluorobenzonitrile
_ This reaction was carried out according to the procedure desctibed itt J. Chem.
e Res. (M) (1992) 3128 To 4 suspension of 520 g of 10% Pd/C (50% moisture) in
Q | 20 - 20 mL of water was added 4 solution of sodium borohydnde (0 B34 g, 0. 0221 mol)
 in 20 mL of water. Some gas evolution resulted. 4~Azidomethyl 2,6-
difluotobenzonitrile {1.26 g, 6.49 mmbl; see step {v) above) wis dissolved in 50 :
tnL of THF ind added to the aquecus mixture on an ice bath ovet 15 min. The
_ mixture was stirred for 4 h, whereafter 20 mL of M HCl was added and the
: 25 mixture was ﬁltered through Celite, The Celite was tinsed with tiote watet and
| the combined agueots phase was washed with EtOAc and subseqnently thade
alkatine with 2M NaOH. Extraction three titties with methylene chloridé followed
| and the combmed otganic phase was washed with water, dried (Nagsoo and
- evaporated Yneld 087 (80%) | '
30 '




'_Wlth nor e aqueous sodi-um bi carbonat e and br| ne, dried (Na2804) and
evaporated. The crude product crystallised soon and coul d be used without -

~further purification. 20 Yield: 1.24 g (90%: '14 NWR (400 Mz, CDC13) 8

- 7.24 (m. 214), 4:81 (s, 214), 2.10 (broad, 114) (ivV)

4- Cyano- 2. 6-di f | uor obenzvl rnet hanesul fonate 25 To an ice cool ed sol ution

- of 2,6-difluoto-4- hydroxynethylbenzonlttlIe (1.24 g, 7.32 mmol, see step
(I||) above) and net hanesul fonyl chlorjde (0.93 g, 8. 1onnol)--in 60 nlL of

met hyl ene chl ori de was added trlethylahlne (0.81 g, 81 mol) with

stirring. After 3 h-at 0C, the mxture was washed twice with 1M 14Cl and -

orhout | 3Rt g@%ﬁﬁ@%ﬂ@@ﬂﬁ?@%@@&&ﬂ@@f@g h"ﬁm?&“‘&i‘z’

A 3) S 7.29 (m'218).5.13 (s, 3.01 (s, 311) (V)

4- Azi donet hy] - 2. 6- d|fluorobenzon| r|Ie S A mxture of '
4- cyano- 2, dﬁ.ﬂéﬂi&t@ﬁ' 03 homethylbenganitiile 6. 51 mol ;. see step

() abovel, g osgzmﬁ%m ?@Z@@&gpﬁq a&r&?ﬁbéﬁ B s}&%@{aeﬁﬁaﬂzé‘d ?0
subsequent Ly, PAYERIYe)] Whdi2veitlin 8H nYEBPTHF%d amernasﬁtzphlmsa?até imes with

diethyl ether. The ‘conmbi.ned ethereal phase was wash five times with
water, driédldp, 580 amu) ira HiimbrvafT3 iR wasladdeds e imistarpives staredduahbr at ed f or

NWVh pur posgs t he produc stallised. The r was evapor at ed
o | oun R ERe THE s PO e e eSS parGptisd Delran SRRty 1 26 g)

was assune ical 1-1PLC
it 2O TREo R PR VBl BuRSRiRds wR 09N ACFoRTGu
’(Am nonet djdd- (N2 $0)iahtl weapoketed: Ohiie prodsct Thild bEQla@i wnhomaﬁrtlcaar ried out -
according to thegrg ocedure described In J. Chem Res. (M (1992) 3129. To
a susphhsi pHifisatienYipl: rng £d98%d/ C (50% noisture) In 2b 20 nL of water was
added a sol ution of sodi um borohydride (0. 834 g, O. 0221, not ) o

2I-I NMR (300 MHz, CDCly) § 7.21 (n,2H), 4.95 (broad, 1H), 4.43 (btoad, 2H),
1.52 (s, 9H)

5 i Boc Pab(L6-dIFNOH)
A tiixture of 2,6-difluoro-4-tert-butoxycarbonylaminomethylbenzonitrite (1' 38 g,
5,16 mmol; see step (vii) above), hydroxylamine hydrooh'loride (1.08 g, 0.0155
triol) and triethylamine (1.57 g, 0.0155 mol) in 20 mL of ethanol was stirred at
© . room temperatute for 36 k. The solverit was e#aporated and the residuie was |
( 20 partitioried between water and methylene chloride. The orgatic lnger was washed
e with water, dried (Na,SO4) and evaporated. The product could be used without
 further purification. - Yield: 1.43 g (92%).

'H NMR (500 Mtz cn,ob) 5 7.14 (tn, 2H), 4.97 (broad, 1H), 4.84 (broad, 2H),
25 4.40 (broad, 2H), 1.43 (s, 9H) : o .

o (ix) oc-Pab{Z,G-dlE} x HOAc

- This reactioh was carried out according to the procedure descrxbed by Judkins £t _»
_ al, Synth. Comm, (1998) 4351 Boc-Pab(2, 6~diF)(OH)(1 32 :2 4. 37 mithol; see
] 30' " step (v i1) above), acetic anhydride (0477 g, 4. 68 mmol) and 442 g of 10% Pd/C



1n 20 tnL of water. Some gas evol ution resulted. 4-Azidonethyl-2,6
di fl uorobenzonitrile (1.26 g, 6.49 nmol; see step (v) above) was dissol ved
-In 50, niL of T11? and added to the aqueous m xture on an ice bath over 15
mn. The mixture was stirred for 4 h, whereafter 20 nL of 2M 140 was
added and the 25 mxture was filtered through Celite.. The Celite was rinsed
with nore water and the conbi ned aqueous phase was washed with Et OAc and
. subsequently made al kal:ine with 2M NaCH. Extraction three times wth

‘met hyl-ene, chloride followed and the cogi ned organi c phase was washed with
water, .dried (Na2SO4) and evaporated. Yield: 0.87 g (8095). 3b 29 'H NWR
(400 MHz, CDO 3) 87.20 (m 2H), 3.96 (s, 2H),1.51 (broad, 214) (vii) '
2. 6- Di f | uor ¢50%thiaististn) d 1@ mibofrarkteriaid was hydrpganated it Sratmeprassiisifor i on of
4- am nonet hyl -.2, 6-di f | uor obepzoni f,ril . 876 2 pl:, see 5 step
(vi) above) %xﬁal% gh%@é*%‘?d""ﬁﬁ@@ ﬁhrmgwﬂ%ﬁws%? wﬁ@ﬁghaggfwd di car bonat e
(1.14 g , 5. | | b akebeshitri Wi Yoy stirred
for 3.5 It&%og%gﬂv?ggﬁgggaggsr gtgeezgligir?gqﬁ?g reslltégg%msggé%g?ﬁtloned bet ween
water and Etdpaef etiarolortrrsub-tithyroduwahsonld b askd: withemt fidrtes putifibativns M 14C
and water, dried éNaZSOfL) and evaporated. The product could be used
wi t hout -§ ur tYHeld: 149 guUPPPdcation. Yield: 1.38 g (99%. 1H NMLt (300 Mz,
CDC 3) 8 7.21(m 214), 4.95 (broad, 111), 4.43 (broad, 214), 1.52 (s, 9H B
(viii) 13oc-Pab(2.6-diP)(OH) A m xture of '

-2, 6-di f1 uor E-NMIR (4bo MY, CIDIODY S aml(mm.mmnzﬁ{]imﬂ s34y, 13 @, 5,16
mol ; see step (vii) above), hydroxylam ne hydrochloride (1.08 g, 0.0155
nmol ) and tr®8)hyl am ne (1.57 g, 0.0155 not) in 20 nL of ethanol was stirred
t roomtenperature for 36 h. The sol vent was evaporated and the residue

s ~. 20 partitioned between water and nethyl ene chloride. The organic

layer wag VWaghBEc-Pab(2.6-diF)(Teoc)
To & solution of Boc-Pab(2,6-diF) x HOAc (1.56 g, 5.49 mmol; see step (%)
above) in 100 mL of THF and | mL of water was added 2-{trimethylsityl)ethy! p-
niitrophenyl carbonate (1.67 g, 5.89 mimol). A solution of potassium carbonate
(1.57 g, 0.0114 tmiol) in 20 mL of water was added dropwise over 5 min. The
t5 mixture was stitred ovefnight. The THF was evaporated and the tesidue was
partitioned between water and trethylenie chloride. The aqﬁeous layer was
| extracted with methylehe chioride and the combined orgaﬁic phase was washed
twice with aqtieouss sodium bicarbopate, dried (N2;50,) and evapotated. Flash - .
RS ~ chromatography _on‘si'lica gel with heptane/BtOAc = 2/1 gave 1.71 g (73%) of pure’ -~
Q-‘ 20 compound. | o o

'H NMR (400 MHz, CDCl3) § 7.43 (i, 2H), 4.97 (broad, 1H), 4.41 (broad, 2H),
4,24 (m, 2H), 1.41 (s, 9H), L.11 (m, 2H), 0.06 (5, 9H)

35 (xi) Boc-Aze-Pab(2,6:diF)(Teoc) |
o ch;Pabtz,s;dip)(Teocy (1.009 g, 2.35 tnmol; see step (x) above) was dissolved in
50 mL of EtOAc saturated with HCl(g). The mixtitte was left for 10 mih'.. | _
‘ .e:vapofated and.dissoi#ed in 1_8 thL of DMF, atid then cooled on aft ice bath, Boc-
Aze-DH (0.450 2, 2.24 mitol), PyBOP (1.24 g, 2.35 mmol) and lastly
~3p - diisopropylethy! amine (1.158 g, 8.96 mtnol) were added. The reaction mixture



- with water,. dried (Na2SO4) and evaporated. The product coul d be used"
wi thout further purification. Yield: 1.43 g (92%. 'H NW (500 MHz, CD30D)
8 7.14 (m 2H), 4.97 (broad, -114), 4.84 (broad, 214), 25 4.40 (broad, 2H),
'1.43 (s, 9H) (ix) Eoc-Pab(2.6-dlP) x HOAc This reaction was carried out
according to the procedure described by Judkins.et at, Synth. Comm (1998)
~4351. Hoc-Pab(2,6-diP)(X4)(1.32 g, 4.37 mmol ; see 30 step (viii). above),
acetic anhydride (0.477 g, 4.68 mmol) de 442 mg of 10% Pd/C 30 (50%
noi sture) 1n 100 M. of acetic acid vvag hydrogenated at 5 arm pressure for

-'35h The mixture was filtered through Celite, rinsed with et hanol and

_ evaporated mgfr ' ter and a
fewIo dropswgg iﬁ%?%ﬁgﬁ?{}g&?ﬁ? o?%%?%@%%ﬁ%&g@h%@ﬁ %t further
2ur| fi cgt i wvith EtBA‘th dihe !coﬂlbﬂﬁdgrgﬁﬁ%hasé wiad\ivkshed 8GthNine, GaDiya,$00. 45 (m
- , 4.34
- f:_?)c pab(23@1wy@mﬁm%@h@%pwwmmmm&%eptaae E@acil:Boac (1.56 g,

5.49 mmol ; lz(}f: ) m_ of THE and 1 nti. of water was
added 2- (tgl met é )ogtﬂﬂeb(?e\é%%dél%ébo enyl carbonate (1.67 g, 5.89 mml).
A sol utg on of pot assi um car bonate (1.57 g, 0.0114 not) in 20 tnL of water

was added se over 5 mn. The 15 m xture was stirred overni ght. The
THP was evd‘bbﬁ\ﬁ{éﬁﬂ(hwlt RDGIDS e (maaH), 465t4.3 (¥, B ves AHIE1EF and

Chl or do. o #Re 44 SR S6Po2 KR s AL 10U abburdofs Wk Gl

sodi um bi carbonate; dried (Na2504) and evaporated. Flash 1 chromatography
op-silica gel with heptane/_l~ tOAc 2/ 1 gave 1.71 g 73% of pure 20
c{rrpound {(xlix 1 -(RETHYCHD GOY-Ad

(

il ar f BOY-A48-Han(2 25 BV (broad, 114), 4.41
' Oad!o Zlﬁgc-Aze-Pab(z 6-diF)(Teoc) (0.256 g, 0. 500 thimol; see step (xi) above) was - |
- dissolved it 20 mL of BtOAc saturated with HCl(g). The mixture was left fot 10
min, and evapnréted and dissolved itt 5 tnl. of DMF. Ph(3-CI)}(5-OCHF,)-
(RJCH{OH)C(O)OH (0.120 g, 0.475 mmol; see Preparation A{viii) adeE),
PyBOP (0.263 g, 0.4-98'mmol) atid fastly diisopropylethyl amine (0.245 g, 1.89
5 mfnol):were added. The teactioh mixture was stirred for 2 h and then pouted into

350 mL of water and exttacted three times with EtOAc. The combined orgaic
phase was washed with brine, dried (N2,SO4) and evaporhted. Flash |
chromatography ot sitica gel with EtOAc gave 0.184 g (60%) of the desited sub-
title corpotind. : '

'H NMR (400 MHz, CDsOD, ixture of fotamers) § 7.55-7.45 (1, 2H), 7.32 (m,
{H, major rotarmet), 7.27 (i, viH, minor rotatnet), 7.2-7.1 (tn, 2H), 6.90 ¢, 1H,
major rotamer), 6.86 (t, 1H, minor rotarter), 5.15 (s, IH;major rotdmer), 5.12 (m,

1H, mitior totamet), 5.06’ (S‘, {H, mitior rotamer), 4.72 (i, 1H, majof totatiet),

'. 35 4.6-4.45 (m, 2H—).'4.30'(m, 1H, major totatner), 4.24 (i, 2H), 4.13 (m, 1H, in__ajor

. rotamef), 4.04 (m_, {H, minot totamer), 3.95 {m, 1H, minor rotather), 2.52 (m;'.iH,

| nﬁnor rotamet), 2.48 (rﬁ, iH, m’ajo‘r rotarmet), 2.22 (tn, 1H, major rotatrier), 2.10

(tn, 1H, thinor totamer), 1.07 (in, 2H), 0.07 (m, 9H) '

30



4.24 (m 213), 1.41 (s, 913), 1.11 (m 211), 0.06 (s, 9H) 25 (xi)

fl oc- Aze-Pab 2.6-dlj)(Teocd $oc Pab(2 6-dl F) (Teoc) (1.009 g, 2.35 mmol; see

step (x) above) was dissolved in 50 nit, of PtOAc saturated with 14Cl(g).

" The mixture was left for 10 mtt. evaporat ed and dissolved in 18 tnL of

bMF, ‘and then cooled on an ice bath floc-~ Aze-OH (0.450 g, 2.24 mmol),

PyflOP (1.24 g, 2.35 mml) and lastly 3tt ditsopropylethyl amine (1.158 g,

- 8.96 nmmol ) were added. The reaction mé)zure 31 was stirred for 2 h and
then pouted Into 350 tnL of water and tracted three times with MOM The

- conbi ned organi c phase was washed with brine, dried (Na2SO4) and

323205%33' é%@%e%g?ﬂﬁ%?% TR RIRCIE)- Ak RSP HRIBNE B 3
7.46 (m 21g) 069551111495 séemte abdve? and mm&hyﬂﬁydr&ffaimné drbtllorids. 74
(m 1H), 2.45-2.3 11), 140 (s, 914), 1.10

(xti) Ph( 3bc0)mg,dm mol) (tp} miqu@mamﬁitmp ma:sémﬂad @tzﬂs'czﬁop)!(regﬂjfest 09:1)

Boc- Aze- P P)(T 500 :
a0t cen it kst 60 Byt N R AR ) 157
10 I OC1WV -
"(k)CIr—T|1(?)14) yg@&?BQ@%QWEl?@a t%fcﬁ w'see%e%{éirt%\@%nﬂb % %‘cgbove) )

Pyl 30p (0. 2pishsg wab whSBedwinh Jvater Ml NayS Ol) aad pvapydiet. hte mﬂm c6@d245 g,

1.89 15 mmo)] ) re added. The reaction m xture was stirred fort h and then

pout ed i nt ob¢ wwed withoyt fithes purifiention: Yielde8 ma(8%hYi nes with | 2t OAc. The
conbi ned organi ¢ phase was washed with brine, dried (NaGCsO») and
gaporat ed. Flash chromat ography on silica gel with $t OAc gave 0.184 g -
6

0% of t hg HRER (400 mm: ODGIL WUP&PFH), 745 (gMH)"\'stfﬁ%O(nMﬂ{), CD30b,

xture of rotatners) ;

. o 6.51,t, 1H), 4. 88 (&, 1H). 4! 83 (m, lH), 4. 6 4.5 (m; 2H), 4. 4-3 9 (n, 4H), 3.95 (s,
3H), 3.63 (m, IH). 2.67 (m, 1H), 2.38 (m, lH), 1. 8’7 (broad, 1H), 0.98 (m, 2H),

0.01, s, 9H)

(xiv) Compound B : :
15 Ph(3-Cl)(5-OCHEy)-(RJCH(OH)C(O)-Aze-Pai(2,6-diF)(OMe, Teoc) (58 me,
- 0.086 thithol; see step (x'iii) above) was dissotved ift 3 mL of TFA, cooled on ah ice
bath and allowed to teact for 2 h. The TRA was evapbrated and the residue
_ dissolved in EtOAc, The »organic layer was washed twice with agtteous soditim
L " carbohate and watet, dried (Na;S04) and evapotated, The residue was freeze-
Q 20~ dtied fro'tﬁ watet afid acetonitrile to give 42 mg (92%) of 'the'title' compound,

'H NMR (300 MHz, CDCly) §7.95 (bt, k), 7.2-7.1 (m, 4H), 6.99 (m, 1H), 6.52
(t 1H), 4.88 s, 1H), 4.85-4.75 (1m, 3H), 4.64.45 (m, 2H), 4.20 (broad, 1H), 4.09
©(m, 1H), 3.89 (s, 3H), 3.69 (m, 1H), 2.64 (m, 1H), 2.38 (m, 1H), 1.85 (btoad, 1)
25 _”’C NMR (100 MHz; CDCI;;) (carbonyl and/ot amtidine carbons) 5172.1, 169, 8,
BT Y S
- APCI-MS: ™ -I- 1) 533/535 mlz

Préparation C : Preparation of Compotind C
30 (1) (2-Monofluorosthyl) methanesulfonate |




IH, major rotamer), 7.27 (m 114, m nor rotatner), 7.2-7.1 (in, 214), 6.90-
(t, 114, nmajor rotaner), 6:.86 (t, 114, mnor rotaner), 5.15 (s, 114, major
rotamer), 512 (m 114, minor totaner), 5.06 (s, 114, mnor rotamer), 4.72
On, | H, major rotaner), 25 4.6-4.45 (m 214), 4,30 (m 114, major rotaner),
4.24 (m 214), 4.13 (m 114, major - totaner), 4. 04 (m 114, m nor - r ot aner),
3.95 (m 114, mnor retai ner) 2.62 (m 114, mnor rotaner), 2.48 (m 114,
maj or retamet), 2.22-(m 114, maj or rotanmer), 2.10 (m 114, m nor rotamner),
1.07 (m 214), 0.07 (m 914) 3ti (xlii33

Ph(3-d ) (5-0CHPg) - (h) CH OH) C(O) - Aze- Pab( 2, 6- d| F) (Owe, Teoc) 32 A mixture of

i see S LERE AR TR b T G e 50
ggl vgnsowas evaggpgﬁgﬂgr%ﬁaﬁﬁ‘e@wgg?%eg dm’igtgy%gﬁ ?@gqt 29 nit%l):\ﬁndv]vat -(Ia-Peand
Et OAc. 5 Thectlemesudfoiy! ehierdavd8.7gx 98aatimel) Whe enixiutdwhs heedndC et conbi ned

proanct codrih, diBtedseith (k00 LS i Wathe WK B (). Bos g (879
114 NML 25-6. 95
514) % (ég‘% %ﬁ% g’gi“g@(‘@ﬂ’ ¢E}C'2i§%’§L ﬂ‘?‘f '?‘P&”mif“'&d&”@h n, 214), an.
4.4-3.9 (i @xtrz(’clﬂ)msh%d%th(tﬁme((fﬁiﬁ)bz) &4&3(1*(:15‘804])Mﬁerec?m??c&nb@ntraiéﬂ)m 2.38 (m

| ‘1H), 1.87 (broad, 1 4) (xiv) Conpound B 15
'Ph(3 Cl) ( 5v@Dara pifp heisah-ite oyt Qb2 88%iaPh yelivey SHod)icl &8s ny, 0. 086

see ste Xi i1 ve s dissolved in 3 nL of TPA, -cooled on an ice

.bath and apfﬁ%@‘qt%fgrgﬁégmf‘%?\{g“h The TPA was evaporated and the residue
ssolved In EtOAc. The organic l'ayer was washed twice with aqueous sodium
rbonate and water, dried (Na2SQ4) and evaporated. The residue was freeze

-20 dri eag fmmmt(anom ﬂmmﬂwslcejwégz\émﬂﬁth (IQQ/HZPIHI,HES}; Itlg o
- t
(m ' 114) g,ggNFiiz,m),W(t 7248, fhys08 ¢ 3H). D7 (m 49

(i) 3 3_Chlotg-5- monofluoroethoxybenzaldehyd
To 4 soltition of 3-chloro 5- hydroxybcnzaldehyde (8.2 g, 52.5 mmol; see

t5  Preparatiot A(ii) above) and potassiuti catbonate (9.4 g, 68.2 thmol) in DMF {10
L) utider titrogen was added a solution of {2-monofluotoettiyl) _ |
| miethariesulfonate (9.7 g, 68.2 thmol; see step (i) gbove) in DMF (120 mL)-
drbpwise at room tetiperature. The mixture was heated to 100°C for 5 h and then
g stirred overhight at rbo_m temperature. The reaction was cooled to 0°C, ﬁmﬁred .
(,f 20 lnito ice-cold 2N HCI and extracted with EtOAc. The combined organic extracts
wete washed with briie, drled (N2,504), filteted and concentrated in vacuo. The
) br(ﬁWn' 6i]_was chromatographed ot silica gel eluting with Hex:EtOAc (4:1) to
afford_ the sub-titlf_: compound (7.6 g, 71%) as 4 yeltow oil. '

25 lH NMR (300 MI—Iz, CDCI;) 5 9.92 (s, lH), 7.48 (si 1H), 7 32 (s, IH) 7.21 (s

lH),487(tJ 4Hz, 1H),471 t,J= 3Hz,1H),433(tJ 3Hz, 1H),424(t!-
..3Hz, IH) | '

(i) Phga-cn(s-bcﬁgcngl:)-(k,@ CHIOTMSION



(t, 114), 4.88 (s, 114), 4.85:4.75 On, 311), 4.6-4.45 (m 214), 419 (broad,
114), 4.09 (nt, 1H), 3.89 (s, 3H), 3.69 (in, 114), 2.64 (in, 114), 2.38

| ~(m 114),-1.85 (broad, 1H) 25 "C-NMLt (100 MHz; CDC13): »(car bonyl and/ or

am di ne carbons) 8 172.1, '169.8, -151.9 APCI M5, (M+ 1) 533/ 535 m z
Preparation C 1 Preparation of Conmpound C In.(i) (2- IVbnofI uor oet hyi )

met hanesul fonate 33 To a magnetically stirred solution of 2-fluoroethanol
(5.0 g,. 780 mmmol) in C142C12 (90 nl) under nitrogen at 0C was added
triet hyI atnine (23.7 g, 234 mol) and 34et hanesul fonyl .chloride (10.7 g,-

93.7 mol ). The m xture was stirred at OCfor 1.5 h, diluted with Cl142C12

(100 nlL) and washed with 2N 14CI (100 M): E ueous Ia er was
extracted wloht solutieid Fedotors- nmgflw@eth@men@é thaa{ﬂ 6 g, l\'k 88 washed

arford the é%?gstﬁii)@ge@ﬁaﬁ% atige (. Bt Bl SEERRR T i st Ts” uoea

‘1‘44; ,hOlit14; Ur t?kﬂe&l{j‘lﬁﬁﬂ bﬁ.{zhjdet(q 4 g'L"‘iSPWﬁn{o?QﬁoMﬂé at Mﬂ %ltf’%@ﬁ ( t J =4

4 Hz, 114), 'l‘Be ﬁﬂxt(use, wBﬂst)rred(ahD)’Cffeﬁh anabaﬁobmdampEMMOevm»g§\beﬁkml dehyde to
B oo Wasilisd DA DGbE) eyt anw%s Pt ROl ) i 0 DVF
' 10 tnt t hyl
ot hanesul 1 BGPgH SIBRLulG3yaRREHA% Al Aol it ZuGRACEoIRAR 1Y)
dropwi se_at (JUPg) 948pParatiruwa. oi[thet wassed evithas fahégairiflatl@dér for 5 h and

then sti rred overn| ght at roomtenperature. The reaction was cooled to 0C,
poured 20 i phasagterisaion.d 2N HCI and extracted with Ht OAc. The conbi ned
~@grgani c extracts were washed with brine, dried (Na2S™), filtered and
ncentrated in vacuo. The brown oil was chronat ographed on silica gel

el uti ngipii t v eMae CH: CH(OH)C(0)OH

Coticentrated hydrochlnnc acid (100 mL) was added to Ph(3- Cl)(s OCH2CH2F)
(RSCHIOTMS)CN (10.6 g, 5.8 mmol. see step (lii) above) and the solution
stifted at 100°C for 3 b, After cooling to room temperature, the reaction was-
futther cooled to 0°C, basified slowly with 3N NaOH (~300 mL) and washed with |

i - Et0 (3 % 200 mb). The aqueous layer was acidified with 2N HC1 (80 mL) and
extracted with EtOAc (3 x 300 mL), ‘The combitied EtOAG extracts were dried
(Nazs.o4), filtered and concentrated it vacup to afford the sub_-'title cothpound '(8.6

B 98%) as a pale yellow solid that was used without fusrthiet purification. -

o | C N 20 Ry=0.28 (90:8:2 CHCI;:MeOH:coﬁCenﬁ'ated NH,0H)
|  'HNMR (300 MHz, CD;0D) §7.09 (s, 1H), 7.02 (5, 1), 6.93 (s, 1), 5.11 5,
{H), 4.77-4.81 (m;'tH), 4.62-4.65 (m, m).- 4.25-4.28 (m, 1m; 4.15-4.18 (m, 1H).

) h[3-C1)(5 OCHgCHgF)-{&CI—I[OAt:}C(O)OH (a] and Ph(3-CI)(5-

25 CH;CH;F) (R)QH(OH)C[D)OH {b)
A solution of Ph(S-CI)(S 0CH2CH2F) (R S)CH[OH)C(D)OH (8.6 g,34.5 mmol

see step (iv) above) and Lipase PS “Amano_" 40p) in vitty! acetate (25_0 mL) and
MTBE‘(ZSD ml) was heated at 70°C under nitrog'en'for 3d. The reaction was i
~ cooled to root temperature and the enzyme temoved by ﬁltration through o
30 Cehte® The ﬁlter cake was washed with EtOAc and the ﬂltrate concentratecl in




afford the sub-title conpound (7.6 g, 719% as a yellow oil. 25 iH NVR (300
MHz, CDC13) 8 9.92 (s, 114), 7.48 (s, -114), 7.32 (s 114), 7.21 (s, t H),
4.87 (t, J =4 Hz, i H), 471(t J =3 Hz,1 H, 433 (t, J =314z, | H),
4.24 (t, J 3 Hz,1H). (iii) Ph(3-d)(5-0CH/CH2P") - (k S) CH( OTMVS) CN 34 To a
sol ution of 3-chloro-5-nonofi uoroet hoxybenzal dehyde (7.6 g, 37.5 mmpl; see
step (ii) above) and zinc-iodide (3.0 g, -9.38=1101) in CH2Cl12 (310 nlL) was
added trinethylsilyl cyanide (7.4 .g, 75.0 nmol) dtopw se at OC under
nitrogen. The mixture was stirred at for 3 h and at room tenperature
overnight. The s reaction Was diluted. W|th H20 (300 m.), the organic |ayer

B ora”t no Ve fehiphud Ry ik el ALAA G CIROGRRIGRERN BP0 L0 e
‘Wi t hout furafﬁmtedphé itfetigddniian salt of aulbatithodotionad (a;ms alyBlidd oll, In
Ph('3- Cl) (5- OC14, cR28- (R, S) CH( OH) C( Q) QH Concentrat ed hydrochloric acid (100

m) was addddition, the fietiorlgtine caitiet llﬂeQmB)tmdi((mg}N‘ﬂ(Smhﬂﬂ@l 5.8 nrnol ;

oot no s TEHE BENE A i A o el P oot RS Ak Blndh Binot.

basified shayny| wd ékt?a%le&'&ﬁlﬁ Etdi@o 39200 mi d'rli@\%?%lné!ﬂ Mgar'h@ k@40 (3 it 200

tnL).. The aqueous ger was aci d| led with 2N 14 m..) and extracted
with t: tOA(We@'t%dmdam By)) filterhd andedricatited Wcmtoryaeldsthwmrbehtdhrl ed

: (Na2504) flltere Egi o) rat@gW vacuo to afford the sub-title
compound ( &° §ipo Jj@g 8 sﬁﬁaasl 'g!/v solid that was used W|thout further
purification. zo kt = 0.28 (90:8:2 CHC13: MeOH: concentrat ed NH40H) "H NMLz

(300 MHz, CD3013) 8 7.09 (s, In), 7 02 (s, 114), 6.93 (s, 114), 5.11 (s,
'1 4) 437- 4 DRits fomSu mﬂeaomgammum 1H), 4.25-4.28 (m 1H), 4.15-4.18 (m

' Ph(3-.C O d Ph(3-C1X5 25
mHZ CHéé’;/) &f&%ﬁ&})&'%%{ H cmgcehtratets g%ﬁbg) ) (a) an (

iH NMR (300 MHz, CD;0D) 8 7.09 (S, 1H), 7.02 (s, 1H), 6.93 (s, 1H}, 5.11.(s,

1H), 4.77-4.81 (m, 1H), 4.62-4.65 (i, {H), 4.25-4.28 (m, 1H), 4.15-4.18 (m, 1H).

| (vi) Cothipoutid C | |
15 . To asolution of Ph(3-C‘l)(5-OC_HzCHzF)-(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)*2HCI (1.43 g, 4.27 mmol, see international patent appiicatioh
W0.00/42059),_ PyBOP (1.89 g, 3.68 thmol), and DIPEA (1.06 g, 8.23 mnol).
i The reaction was stitred at 0°C for 2 b and then at room temperatute overnight.
(, 20 The mixtute was coticetitrated in vécao and the residue chrothatographed two
|  titties oft s:lica gel, eluting first with CHCly: BtOH (15:1) and second w:th
EtDAc EtOH (20:1) to afford the title cotfipotttid (880 my, 54%).

o Ri= 0.60 (10: 1 CHCI;:EtOH) | |
“ 3 H NMR (300 MHz CD,0D, complex tixture of rotarers) & 7.58- 7 60 (d J=8
Hz, ZH), 734 (d, J = 7 Hz, 2H), 7.05-7. DB (m, 2H), 6. 95-6. 99 (m, IH), 5.08-5. 13
e, TH), 477482 (m, 1H),460-4 68 (m, 1H),399—4 51 (m, 7H), 3.82 (s, 3H),
2. 10-275(m*2H) , SR '
' '3C-NMR (150 MHz, CD4OD): (carbonyl and/or amidme carbons) 8 173 3, 170, 8 _'

TR 1525



A solution of Ph(3-C)(5-0CH2CHzZh)-0O?, S)CHOH)C(O OH.(8.6-g, 34.5 mmol;
see step (iv) above) and Lipase PS "Amano" (4.0 g) in vinyl acetate (250"
mL) ‘and- MI13E (250 nil..) was heated at .700C under nitrogen for 3 d.. The
reaction was cooled to roomtenperature and the enzyme renoved by
filtration through 30 Celite(r). The filter cake was washed with Pt OAc and
the filtrate concentrated in 35 vacuo: Chromatography on silica gel
eluting with Cl4C13:MeOH: Et 3N (90:8:2)  afforded the triethylanine salt of
sub-title conpound (a) as a yellow oil 36n addition, the triet hyl am ne
salt of sub title corrpound (b) (4.0 g) was obtained. The-salt of sub-title
conpound (b) ﬁﬁﬁa’[&@a O (250 ML); acidified with 5 2N 14Cl and
extract ed -The conbi ned organic extracts were
dried (Na2504), flltered and concentrated in vacuo to yield the sub-title
conmpound (b) (2.8 g, 329 0) as a yeI | ow 0|I Bata for Sub Titl e Conpound
(b): to kr=pgepafatiocBG:fConpoMad B hGHOHI M B K :Azepiab) (300 MHz,
Cb3Ch) 8 7.09 (s 4), 7.02 (s, 11-1), 6 93 (s, 114) 5.11 (s, - 114),
477481 QQ.EJQQ}LibSZ465(m 1 H, 4.25-4.28 (m 1 H, 4.15-4.18 (m '1

| ph.( 3- (CIVI)% 5%@@5 %C}FF) %@M@é@gﬁ%é’&(ﬁﬂc) (39 %45 8.3 074 mrsng!a sgt% ep (v)

above) in IpMpafaﬁi@nlﬁ(ﬁt) abuce), waks dissgleed otamwmmdnwlommemmvmznd
. (1.43 g, 4.27 mmol, see inte nWquatent apg tion WO 00/ 4. 059)
PyBOP (1.891; '@’!waﬁrﬁ’oﬂpprat edeasgreege waterfacstondisids i on was

dre ans EUhRn e RS M ANTEBANE SR OF: om0 T

i mes oil S|I|ca gel, eluting first with C4C13: EtOH (15:1) and second with

~EtOAc: 13t OH 1) to afford the title corrpound(8803§ 54 0). FEr 0. 60
(10:1 CHCI 3l (A80 MHMNED{OIDProtamers:EhBBS. 7 T omg 2 Hx 75554 5 (18, Zirl).rot aners) 6

‘- 58 7.60 (9 35 (m, 1% major rotamer), 7.31 {m, 1H, minor totamer), 7.19 (m, 1H, major
rotamer). 7. 15 {tn, lH), 7.12 (m, 1H, minor totamer), 6.89 (t, 1H, major rotamer), '
6.87 (t, 1H, minor rotamer),s 22 (tn, 1H, minot rotamer) 520 (s, 1H, major
rotamor), 5.13 (s, {H, miror fotater), 4.80 (m, 1H, major ro_tamer), 4.6-4.4 (tn,
15 2H), 4.37 (m, 1H, major rotamer), 4.19 (m, 1H, major rotamer), 4.07 (m, 1H,
" mitior rotatiier), 3.98 (ni. lﬁ. mitior rotatner), 2.70 (m, 1H; minor rotatner), 2.55
'(m; iH, major rotamer), 2.29 (m, tH, rhajo'r totamet), 2. 15 '(m, 1H, minot rotatner)
o l5‘(:‘ -NMR {100 MHz, CD;0D): (carbory] and/ot amidine catbons, rotamers)ﬁ
~ 172.6, 172.5, {72.0, M.7,1610
(, 30 MS(mlz)465 M- 1), 467 (M+1)

 Prepatation of Compound B (Ph(3-Cl)(S-OCHFﬂ-(R}CH(OH)C(O]—Aze-Pab(Z,6-_
o Cotnpound E
25 Ph{3-CI)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(2,6- diF)(Teoc) (81 mg, 0. 127 |
tmimol; ses Preparatlon B (xii) above) wias chssolved in0.5 mL of methyleﬂe , ' |
| chloride and cooled oft ati ice bath, TRA 3 mL) was added and the reaction was -
left for 75 min. The TF_A was evaporated atid the residuo was freeze dried fromi

- water éﬁd acetoni_trile. The crude product was purified by pteparative RPLC with



Hz, 2H), 7.34 (d, J = 7 Hz, 214), 7.05-7.08 (m ,214), 6.95-6.99 (m | H),
5.08-5.13 (mll1l4),4.77-4.82 (in, 114), 4.60-4.68 (m 111), 3,99-4.51 (in,
7H), 3.82 (s, 313), 2.10-2.75 (m 214). t}G\Mt (150 ‘MHz, Chb30b):

(carbonyl ‘and/ or amidine carbons) $173.3,170.8, 152:5. 10 36 APC -Ms:. (M
+ 1) = 493 nmz. Preparation of Conpound D ' ' ' :
(Ph(3-Cb(5-0OCHV2)-(R) Cl 4(OH) C(O) - Aze- Pab) - Conmpound D 5. _

- Ph(3-d) (5-0CHP2)-()?)CH(OL4) C(O) - Aze- Pab(Teoc): (0.045 g, 0.074 mmol; see .
Preparation A (ix) above), was dissolwved in 3 nL of TPA and allowed to
react for 1 h. TPA was evaporated and the residue was freeze dried from

TS PR salt Y ORIVt et X e ok L6 B ub kbmBatRR" D1,
- 7.55-1.5 (rits ROAY salt,louBily: @9%,1H, maj or rot aner) 7.31.(m 114, m nor

rotamer), 7.19 (m 1H major rotamer), 7.15 (in, 1H), 7.12 (m 114, mi nor
rotanmer), 6.89 (t, 114, nmgjor rotaner), 6.87 (t, 1H mnor retainer), 5.22

o oy ™ AL PHBR 2 B B kRl 8 SR o 4 1?’m mﬂir
maj or r @t arfﬁzgésr ro{’atﬂé}),(ms G AH, BRhEY rolPiedf, 7). 1 (ﬂl 9171) 650 (4 344, tna ggrnor

rotarrer 4, -m nor- rotarrer }2 H m-nor I’Ot
- (m 114 nﬁptamer)oﬁﬁﬁét,)ninar PBitren), S:IIMS. lrfhjmﬁtlotrmtmmbﬁ)m (&, 14, ginor 114

G A R T
467 (M« 1 2P0ep3o oh o6, AbioFRIRAUIC TS (PO LM R .09 (m, 11,
( mitior rotatnet), 3.95 (i, 1H, minot rotamer), 2.63 (mn, 1H, minot rotatner), 2.48
1o (i, 1H, majot rotamer), 2.21 (m, 1H, major rotamer), 2.07 (1, 1H, minot-

rotattiet), 1.89 (s, 3H) '

B3C.NMR (75 MHz; CD,0D): (carbony] and/or azmdme carbotis, mixture of

fotatriers) §171.9,171.2,165.0, 162.8, 160.4 '

 APCLMS: (M + 1) = 503/505 mv/z.

- Pre_b_aration of CompoundF (Ph(3-CI(5- OCH;CH;F) (R)CH(OH)C{O)—Aze-Pab X

) (i) Ph(3- Cl)!S OCH,CH,F)-IRCHIOH)C(D)- Aze-PabgTenc)
To 4 solution of Ph(b‘-Cl)(S-OCHzCHzF) (RYCH{OH)C(O)OH {940 mg, 3.78

( 20 mirol; see Preparatmn cw above) in DMF (30 mL) under nitrogen at 0°C was
| ' added HAze-Pab(Teoc)sHC! (2.21 g, 4.91 mmot}, PYBOP (2.16 g, 4.15 mimol),
| and DIPEA (1. 225,945 mmol). The reaction was stirred at 0°C for 2 h and then
 at room temperature for 4 h. The mixture was concentrated in vacuo and the
© residue chr’omﬂtb'graphed twice oh silica gel, éluting first with CHCl;:EtOH (15:1)
25 and second with EtOAc EtOH (20:1) to afford the sub- ntle compotmd (450 mg,
20%) 45 a cmshable white foatn. | -

M B0-88°C
© Ry=0.60 (10:1 CHCly:EtOH)



25 Ph(3-A)(5-0C13Px)- (R CH OH) C(O - Axe- Pab( 2, 6-di P)(TeoC) (81 ng, 0.127
nmml ; see Preparation 19 (xil) above) was dissolved in 0.5 nl, of methylene
chl’ orlde and cooled on an ice bath. TPA (3 nL) was added and the reaction
was left for 75 min. The TPA was evaporated and the resi due was freeze
~dried from water and acetonitrile. The crude product was purified by
preparative RPLC with 37 Cl143CN:. 0. 1M NH4QAc (.35:65) to produce 39 ngy (55%
of the title conpound as its HOAc salt. purlty 99% 'H NMR (400 MHz,

. 0030b ni xture of totamers) 8 7.5-7. 4 (B o8, 7.32 (m 114, 5 nmmjor

" Ph(3-C1) (5-(8F

rotaner), 7.28 (m 114, m nor rotarrer) 7. 2 7 1 (in, 314) 6.90 (t, 114%

" o R a0 S By oﬁfq{émérﬁiﬁiﬂéﬁ’ IRERLT ) 114
(e 1 ) r@t@ﬁ%?‘)a“ﬁa(%?zﬁl’“%ﬂ“ﬂ R W‘, 114,

m nor rot arrm) 4. 'Té‘rﬁSO((m 2H))4.60-4.68 (mp 1 H)et95-4.35 48, SH),(MO 21}’4 (@ Hyr
_rotaner), 21 (m maj or rotamer), 2.07 (m 114, mnor rotanet), 1.89
(s 3H t" dﬂﬁﬂit“((m?fﬁ%zgo&lﬁ%é‘@)e (carbonyl and/or amidine carbons, mixture

of o SO byl inDi Lo yh03, 0, 1628, 160.4 APGIWS (M 1) =

(Ph(3-d)(5-0CHICHI F)- (h) CH(OH) C(O).- Aze-Pab X TPA) (1)
Ph(3-C1) (5- OCI—IlCI—IgfI-&:!t)CI—I(O—I)C(O)-Aze_- Pab(Teoc) To a sol ution of
R) CH(O14) C(O) OH (940 ng, 3.78 20 nmol ; see

%%2%2&2%@?%ﬁﬁ%@%@@ﬁﬁﬁ#@%gw SbBI87 xR sBmm: “ana

EA (1 22se9ste? Lgé%gval Was imﬁoxf] GHH09AL WRTEAldndfdwell tPfeabOfor o h and then
roomtenpera e m xture was concentrated In vacuo and the
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 TFA salt,

H-NMR (600 MHz; CD;0D) rotamers: §7.8-7.7 (m.'2H), 7.54 (d, 2H), 7.08 (s,
1H, majot totater), 7.04 (s.'lH, thinot rotarﬁer), 6.99 (s, 1H, majot rotather), 6,95
15 (5, 1H), 6.92 (s, 1H, minor rotamer), 5.18 (m, 1H, minor rotatner), 5.14 (s, 1H,
rhajor rotatmer), 5.08 (s, 1 H, minor rotamer), 4.80 (m, {H, major rotamet), 473
(tm, 1), 4.65 (1m, 1H), 4.6-4.4 (tn, 2H), 4.35 (m, 1H, major rotamer), 4.21
(doublet of multiplets; 2H), 4.12 (m, 1H, majot rotamer), 4.06 (n, 1H, minot
rotamér),3 99 (m, 1H, minot rotamer), 2.69 (m, 1H, tﬁinor rotamer), 2.53 (m, 1H,
Q 20 | major fotattier), 2.29 (m. 1H, mgjot rotarrer), 2.14 (m, 1H, minot rotarner)
- Be NMR (150 MHz, CD30D) (carbonyl and/or atmd ihe carbons) 5172. 8 172. 1
1674. -
ESI- MS+ (M+1) 463 (thv/z)

25 Prep_aration of Compound G (Ph(3- Cl!(S DCHF,)-(RYCH( OH:C(O!—Aze-
. Pab(OH)

(i) Ph(3-Ch(5: OCHFZ) {(RYCH(OMC(O)- Aze—Pab{OH, 'I‘eoc)
Ph(3-Cl)(S-OCHFz) (R)CH(OH)C(O)-Aze—Pab(Teoc) (0. 148 g, 0.24 tnmol see

~ Preparation A step.(_n_x) above), was dissolved in_9_ mL of a_cetomtn@e and 0.101 g |
0 ( 1.45 tihol) of hydroxylamine hydrochlotide was added. The mixtute was heated




reS|due chromatographed tWI ce on silica gel, el utlng first with -
Cl4C13: Pt 4 (15:1) 25 and second with EtOAc 3t™4 (20:1) to afford the
sub-title conpound (450 ny, 20% as a crushable white foam M: 80-88C Rr
.= 0.60 (10:1 CHA 3: EtOH) 3$ "R-NM t (300 MHz, CD30b conpl ex m xture of
r.otatners) 6 7.79 (d, J =8 Hz, 214), 7.42 (d J = 8 Hz, 214), 7.05-7.08
(m IH) 6.93-6.99 (m 214) 5.08-5.13(m 1H), 475480(m 214)
4.60-4 68(m 114), 3.95-4.55 (m 814), 2.10-2.75 (m 214), 1.05-1.11 (m
. 214), 0.08 (s, 914). 5 APCI-M5. (M +. 3 = 607 mz. (ii) Conpound P
Ph(3-A ) (5-0OCH2CH2P) - (R) CLI(OH) C( O) - Aze- Pab(teoc) (0. 357 g 0.589 mmol ;

- a0t 2; . AARGAE %3 Brhere Lok G d s W}Ef“fﬁ}s it oreact fo
0 . s | TPA

vl er/ scet Q05 g Bariaind ol Aty &'Z?*é?“egf%%%@%F@St(fﬁnﬂ*?%ﬂ?ﬁ?%ﬁ?d! Sy

7,08 (s 114, major rotamer), 7.04 (s 114, mnor rotaner), 6.99 (s, 114,

maj or rotarrer . 114, m nor rotarrer) 5.18 (m
I'N, mnor L yHeMY) 5,08 (s, 114, minor

LS b o I SO 8 D R B 1

nul tiplet s se@h!b (i uBove wa%'dissﬂﬁbﬂ’ﬁn mgtnanef CH,B, 8d 6L, i,MFAmmer rotarmer),

3.99 (m nor ro arrer 9 (m 1H, mnor rotaner), 53 (tn, 114,

20 maj or reeam:tinawa,s allowed (orprotmdfmrﬁﬂ wmutaat Sl Y as @apdta(ad]andﬂm m nor

t NVR MHz: CD30 d/ b S
17270, 172 rsiduegyaspariiay e prepepetive HELZS e acibss o it of Conpound
V-G( Ph(3-d b@k@%‘lé@eeiﬂ&ﬂ(@@ %Qiﬁgb‘?f mg‘??fé Bver two steps 62%) of the

10 tltle compound.

MS {tn/z) 482 M- I) 484 M + 1)

'H.NMR (400 MHz; CD;0D): §7.58 (d, 2H), 7.33 {m, IH), 7. Is (m, 2H), 6.89 (t
1H major rotame:), 6.86 (t, 1H minor rotamer), 5.18 (5, 1H major rotatmet; and H,
15 1H tmior rotamer), 5.12 (s, 1H minot rotater), 4.77 (m, 1H thajor rotatner), 4.42

- (m, 2H),4 34 (m, 1H majot rotamer), 4.14 {(m, iH majot rutamer) 406 (m, IH

tninot rotatet), 3. 95 (th, 1H mitiot totaret), 2. 66 (m, 1H minor totattier),. 2 50
(m, 1H tdjor rotamer) 2.27 (th, 1H majot rotater), 2.14 (i, 1H minot rotamet)

. BoNMR (100 MHz CD;0D): (carbonyl attd/or amidine catbons, rotamers) S

(,' 20 - 1724,172.3, 17280, 1714 152.3, 152.1 o

: Preparatiofi of Com ound H : Ph 3—Cl SI-DCHF_ﬂ'-'('R lCH(OH)C;O]‘-!S YAze-
Pab(2,6-diF)(OH) ' '

25



(1) Ph(3-C1)(5-0CCHP2)- (R CH OH) C( O - Aze- Pab(OH, Teoc) _
- Ph(:3-d) (5-0CHP2) - (R) CH(0H) C( O - Aze- Pab( Teoc) (0.148 g, 0.24 tnnol; see
- Preparation A step (ix) above), was dissolved in 9 nL of acetonitrile and
0.101 g 30 (1.45 mmol) of hydroxyl ami ne hydrochl ori de was added. The
- nmixture was heated 3g at 70C for 2.5 h, filtered through Oellte(r) and
evapor ated. The crude product  (0.145 g; 75% pure) was used directly in the
next step without further purification; (ii) - _
Ph(3-Cl)(5-0Cl4P2)-()t)CH(OH) (O - Aze-Ritp(bli) 5 = :
- Ph(3-0) (5- OCHP2) - (R) C14(O14) C(O) - Aze- Pab(OH, teoc) (0.145 g, 0.23 mol;
see step (1) above), was dissolved in 0.5 nil, -of CH2C12 and 9 M. of TVA
~The reaction was aI I ovved to proceed for. 60 mi nutes. TPA was evaporated and
t he re&dug % . J A i aty ve HPLC. " The fractions of interest
wer e poole') apledd g8+di ng 72 -ng (yield over two steps
629 of the ugpd 4 ) H-NI\/k
a0 M. oS Q()SSA%A erpgrr?@ g\, sslvﬁl ﬂg?:%sfﬁi%sdi%d i 45 ﬁﬁg n{fl\%ﬂt 6189 Y
1H maj or tobéanhab)nettﬁrl%dﬂuoﬂibenquMe t(d)Dﬁngr5955mbB {es, Ezamplenjltuv) ot aner ;

d 15 1 & i H
Tailor r of anbyven, BoBOR Lo s %sirady rad DA Lo% Salrers. ) anmil w1
h (i i@ﬂaﬁd@@&g@%@w@% foqgehaeu oD b e Bggfe S
“maj or t ot ameyipored Aindnthe | mbiawmsrwma)bemeﬂ\lmz 4D GHOKE (7@&93)

(carbonyl and/or .amditie carbons, rotanets 172.3, 172.0,

171. 4 152. 3¢eactBo The pguenis phassrivisrextioetod with glm,SOnfLEtDAc and the combined
ﬂ 3-0) (5- Qgdic) “gRabe GAO NG - G Beine PaRA Zafted’ dvek b€, ~ ey N HO

10  chromatogtaphy (SiOz, EtOAc/heptane (3/1)) yielded the sub-title compound (1.52
g, 77%) as an oil Whlch ctystallized itt the refrigeratot.

'"H-NMR (400 MHz; CD:;OD) 5 7.19 (m, 2H), 4.65-45 (m, 3H), 386 (m, 1H),
| 3 73 (111, 1H), 2. 45-2 3 (in, 2H), 1.39 (s, 9H)
15
~(if) H-(S}Aze-NHCHg-Ph(Z,G—diF, 4-CNY « HCl S
Boé-‘(S)A'ze-NHCHg-Ph(Z,G-diF, 4-CN) (0.707 g, 2.01 mino!, see step (1) above)
 was dissolved in 60 ml. of E1OAc satiirated with HCI(g). After stitring at room
P  temperature for 15 minutes, the solvent was evapofated The residue was dissolved
" (J W in CH1CN/H,0 (1/1) ad was freeze-dtied to give the sub-title compound (0.567
' A 98%) as an off-white amorphous powder.

'H-NMR (400 an, cngom 57.49 (1, 2H), 499 (m, m), 4.58 (m, zm, 412
o (my 1H), 3.94 (m, 1H), 2.80 (m, LH), 2.47 (m, 1H)
25 MS (m/z) 2520(M+1)

(i) h(3 CI)(5-OCHF,)-(RICHOKIC(O)- |
Ph(3-Cl)(5-OCHF,)- (R)CH(OI-I)C(O)OH {0. 40 g, 1.42 mmol see Example 1(viii)

| above_) was dissolved in 10 mL _of DMF and H-(S)A_ze-NHCH;—Ph{Z,S le,_d -CN)
40 x HC (043 g, 1.50 mitiol; see step (ii) above) and PyBOP (0.779 &, 1.50 mimol)



" H2 . 25 C OCHr2 40 (I) floc (S)Aze NHCHX - Ph(2 6-di P, 4- CN) Boc- (S)Aze O—l r
- (1.14 g, 56me)was di ssolved In 45 ntt of DWP. 4 . :
Am nonmet hyl -2, 6-di fl uor obenzonitrile (1. 00 g, 5.95 nol, see Exanpl e 1(x|y)
‘5 above), Py80P. (3.10 g; 5.05 nmoi) and DI PEA (3.95 m., 22.7 nmol) were
~added and the -solution was stirred at roomtenperature for 2 h. The sol vent
~was evaporated and the residue was partitioned between 1420 and Et OAc (75
~tnL each). The aqueous phase was extrgcted with 2 x 50 tnt EtQAc and -t he
conbi ned organi c phase was washed w brine and dried over-Na2SO4. Pl ash
to chromat ography (5102, EtQAc/ heptane (3/1)) y| eI ded t he sub- t|tIe

OTReR 4 bent adtd Hilbwap 1 HREA ¥OSHLCSYERI) 2 othe S LEHG (e?nat 114,
3. 73 (m Lliskper@ufSfor. 23 h( the gdident &aﬁ@vdp&rat&l"') The tedidlde was fartit onecl :

H (S) Aze- NHC142 thém d|P 4-CN) x | 4CT floc-(S)Aze- NHCL12-Ph(2, 6-di P,
4-CN) (0. 1batwgen H01(3000ml.) e@daEs@Ap (4 )nlabo'm@)aqum@ phassMaweadtrmetﬁO m. of

| Eiﬁ’ﬁgew’;‘att‘&vé%gweiw%@%%sﬁ He RO TR BhEse, s WSes wikh e | d o

- C143 2Je) 0. 567
g 560y g hd e Brer B S0 R Teh R e A iR ?X@é%éﬁn%ﬁs%@%r” 6 7 45
(m 214) memd(tmsubaqucommnamsazm%)qasmml(m 114), 3.94 (m IH), 2.80

(m tl1),.2.47 (m 114) 25 M5 (tn/z) 252.0 (M+ 1)* (iii)
Ph( 3- Cl)(5 ‘d - 1P2) - (E)CH(014)C(O) (S) Aze- NHCH ph(z 6-dil 3L4-CN)

Qo SodeayaR) o M CRAGHRER, .y, Ao (ﬂe?HBﬁﬂB' o

FGS)AZE 228, @ndllﬂ* rﬂinéﬁ'\l):otamer), 7.2-7.1 (m, 2H), 6.90 (t, IH,  tnajor
10 rotaxner), 6.86 (t, 1H, minor rotattier), 5.14 (s, 1H, majot rotartiet), 5. 1 (m, H,
mitiot rotamer), 5.04 (s, 1H, minot totamer), 4.71 (m, H, thajor rotamiet), 4.6-
445 (m, 2H), 430 (m, 1H, major rotamer), 4.2-39 (m, 1H; and 1H, mitor
rotamer), 2.62 (m, 1H, minor rotarier), 2.48 (m 1H, major rotamer), 221 {tn, 1H, |
'_major rotatner), 2.09 {r, 1H, minor otamer) - _
15 PCc-NMR (100 MHz; CD;OD) (carbonyl carbonis) 8 171. 9 171 8
MS (m/z)4840 485.9 (M - 1y, 486.0, 487.9 (M + It

) '-phgscms-ocm:g)-mzcmoH)cgol-@Aze-Pabgz,5{1@[0}11 o
© . Ph3-CI)5-OCHE)-(RICH(OH)C(O)-(§)Aze-NHCH,-Ph(2,6-diF, 4-CN) (0.555
C o g, 1.14 tniriol, from step (ii) above) was dissolved ift 10 mL of BtOH (95%). To
this solution was added hydroxylamine hydrochioride (0.238 g, 3.42 mimol) and
EtN (048 til, 3.44 mmol). After stitring at room temperature for 14 h, the
solvent was removed and the residue was dissolved in BtOAc The. otrganic 'phaSB
 was washed w:th brine and H,O and was dried over N2;S04. ’I‘he crude product
25 was punﬁed by prepatative RPLC with CH3CN 0.1 M NH,OAc as eluent, yieldmg

the utle compound as an amorphous powder (0.429 g, 72%) after freeze-dryi ng

_ iI-I NMR (400 MHz; CD30D) rutatners 8 7 35-1. i (m, SH), 6.90 (1, 1I-I majbr
- -' rotamer), 6 85 (t, 1H, rnmor rotamer), 5 15 (s. 1H, major rotamer) 5.12 (m, i,
2 S minar rotamer), 5 08 (s, IH minor rotatier), _472 (m, 1H, major rotamer), 46—4 4



30 x 14C1 (0.43 g, 1.50 mol, see step (ii) above) and Pyl 3CP_-(O'. 779 g,
1.50 . mml) 41 were added, followed by bIPEA (1.0 nm.,” 5.7 nmot). After
stirring at room tenperature for 2 h, the solvent was evaporated.- The’

c reS|due was partitioned between H20 (200 int.) and EtQAc (75 tnL). The

aqueous phase was extracted wth 2 x 75 nL EtQAc and the conbi ned organic -
phase was washed with brine 5 and dried over. Na2S04. Pl ash chromat ogr aphy
(5102, pt QAc/ heptane (4/1)) yielded.the sub-title conpound (0.56 g, 81 %)
as -an oil. 44-NWVR (400 MHz; CD30D) rotd@ers: 5 7.43 (m 214), 7.31 (m 113,
maj or .rotanmer), 7.26 (m 111 mnor rotamer), 7.2-7_.1 (m 21‘4), 6.90 (t,
114, major -10 totaner) mnor rotanmer), 5.t4 (s, 11 maj or

rot aner), 5(1‘!1.& El}n’i mmm!ﬁdnapbf%tﬁ@m)), 4.42 §im, (KL, medor rotames)h 404 Givell), 4. 71
$$ aéL ﬁgr) ma g‘ r3) gﬁ-fm'ah% Ti%) (fmam#) f’% éﬁef}; nmE’JO %gote ‘%%12 48m nor

‘rotaner), Z(rﬂslﬂn?n %Hgtmﬂ@d)olﬂﬁh mr:}%o?m@éﬂémz l()if’m 1HEBhiRbr Fk@mBeBr) . 2. 09

(m 114, mnor rot (carbonyl carbons) 5

171.9, 171. gl U\ﬁMmumMmngomsmrudwuand anﬁameo:,arbmm rotapirs) 511 72.4,)

- Ph(3-Cl)(5- OCHP2) : 1X O - (S) Aze-Pab(2. 6-di fl (014
.ph§3 013(5 b’{i%&’é )%Jg&)” S A Phio 8

)0,(1 4)C( O - (3) Aze- NHCH2-Ph( 2, 6-di P, 4- CN) (0. 555'
20 1.14 e olved in 10 m, of EtCH
(95%0) W@“’ég’m osstnlg\r/\b/a Qé%q)%ﬁ%zoll\@ﬁﬂ'%e hydr ochl ori de (.0.238 g,

'3.42 Mnot) and Et3N (0.48 tot 3.44 noral). After stirring at room

tenperature for 14 h, the - sol vent was renoved and the residue was
411 B 4, CHE o

di ssol ved i |'=u & g Herd) ] N beAZBnd H20. and
(was_ dried o 804 The cr ude pr oduct 25 was purlfled by preparative

17PLC with. =9. | M N144OAC as eluent, yielding the t| tl e conpound as

an_amor ghoug PiothElOfARePR@YYi Ng. ' 14-NVR (400 MHz;

Cb30D) totahers: maj or rotaner), 6.85

(t, 114, ni Bw-mze%ba))(seeantbﬁm@mnalmt:nt applmummmemzm P2 nign0. 1974,

rartiol) was dissotved in 10 mL of EtOAc saturated with HCl(g) and allowed to
react for 10 min. The solvent was évapbratéd and the residue was thixed with _:
Ph(3-CI)(5-OCH,CHE;)-(R)CH(OH)C(O)OH (50 mg, 0.188 mmol; see
{15  Preparation C (v) above), PyBOP (109 mg, 0.209 mmol) and finally
diisopropylethyl amine (96 g, 0.75 mmol) it 2 mL of DMF. “The mixture was
 stitred fot 2 h and then poured into 50 mL of water and extracted three times with
BtOAc. 'The combined organic phase was washed with water, dried (N2,S0,) and
: 'evaporated. The crude product was flash chroma'togréphed on silica gel with

(2 EoacMeon (9:1). Yield: 100 g (87%).

'H NMR (300 MHz, CDsOD, mixture of rotatners) § 7.85-7.75 (m, 2H), 7.45-7.25
~(m, 7H), 7.11 (m, 1H, major rotamer), 7.08 (m, 1H, minor rotamer), 7.05-6.9 (m,
- 2H),6.13 (bt 1H), 5.25-5.05 (m, 3H), 4.77 (m, 1H, partially hidden by the CD;OH
25 signal), 4. 5-3.9 (m, 7H), 2.64 (m, tH, mihor rotamer), 2.47 (m, 1H, major
" rbtamer)‘ 2.25 (m, IH, major totamer), 2.13 (i, IH, minot fotatner)

(n) h[3 Cll[S-OCHgCHFg] {R!CH(OH}C(O]—AZB—Pab{OH)
Hydroxylamine hydrochlonde (65 mg, 0.94 mmol) and triethylamme (0 9g,

, 3_0 316 mm_ol) were tnixed i 8 tnl. of THF and sonicated for 1t at 40°C. Ph(3-




3b minor totaner), 5.08 (s, 114, ninor rotaner), 4,72 (m 114, major _
rotamer),;, 4.6-4.4 42 (m 214), 4.30 (m IH, maj or rotaner), 4 12 (in, 114,
nmaj or totamer), 4.04 (m 114, minor rotamer), 3.94 (m 111, mnor
totamer), 2.62 (m 114, m nor rotatner) 2.48. (m 1H, nmjor- totaner), 2:.22
(m IH mjor rotaner), 2.10 (m 114, m nor rotarrer) 13C- NWR (100 MHz;
CD30D) : - (carbonyl and am di ne carbons rotatnets) 8 172.4, 5
111.9,111.0,152.3,151.5 M5 (nmfz) 5 11. 1, 519.0 (M-1)-519.1,521. 0(M+1)+
Preparatlon of - Conpound | ( Ph(3- Cl)(5-46C}1 CHP2) (RYCH(OH) C( O -Aze-
Pab(OH)) to (1) Ph(3-Cl)(5-0CHCM - (R)CH(G—l)C(O) A e-Pab(Z) Hoc- Aze- Pab(2)

b ot osol el PSRRI PGt OF Wiio 56 Bl 59 Sep) 1 o bact
P - c1) (5 BTSRRI B R PRR T C PR bR R iR iR 17

~ Pteparat | od Sdyy) Taoweem YR LSRR ndthe B Podiepihs padidd Bip! | v

di i sopropyl et hyl am ne 53‘? Eb%) of b The 'm xt ure was
stirred topr@aﬁﬂé{h&mﬁeﬂi% 3€N OriM)N ﬁﬂ@(’é@ 6Wat1éit1daaa eg3B40t ed t hr ee
~tines ﬂOég The conbi ned organi c phase was washed with water, dried
(‘Na2904 R& Ye ‘aporated. The crude product was flash.chromat ographed on
silica gel with 20 EtQAe: MeOH (9:1). Yield: 100 ng (87% . '11 NMLt (300
MHz, Cb30b, m xture of rotanmers) 6 7.85-1.75 (m 214) 7.45-7.25 (m 7H),
7.11(m | H NMRABOR MEn&):00, niigtuespf rolurersyidibb-7r55t (1, riéi))ns 706-6.9 (m

L) kbl b T R, b, ARSI LS Y
217 (I, 13808 SOBRUERRE 2 55 I8 BRGEEGRATE s P10, (B

Hydr oxy8 at miajuz rotathenc 0B (S, dé! (nﬁﬁomtanﬁbrﬁ4 ited, | Ha nadjdrtrotatey), &mzhﬁ (0319

so 3.16 mmoi mLof THP and, sonicated for | h at. 40C. Ph 3’
: m,) 51¥\f4 08 (m,?gl maJor rotamet), 3.97 (m, 1H, minor rotamer),266 {m, 1H, (

mitior totamet), 2. 50 (m, 1H major rotatnet), 2, 27 {m, 1H, majot rotamet), 2.14

| (m, {1H, minor rotamer).
, BC.NMR (100 MHz; CD5OD): {carbonyl and/or atnidine carbons, Hixtre of
15 rotamers) § 1728, 172.2, 1714, 159.1, 1589, 154.2,
©APCI-MS: (M + 1) = 497/499 r/z

Methods 1 and 2 : Preparation of Salts of Cotipoutid A
. Method | : General Methiod for Salt Preparation -~
: (/ 20 The following genetic method was employed to prepare salts of Componnd A: 200 mg of
o Cottipoutid A (see Preparation A above) was dissolved it 5 i, of MeOH. To this sotutnon
was added a solution of the relevant acid (1.0 molar eqmvalent) dissolved ih 5 mL of
" MeOH. After stirring for 10 minutes at rooth temperature, the solvent was removed by
way of 4 rotary evaporator. The remaining solid material was re-dissolved in 8 mL of
25 acetonitrile:H,0 (1:1). Freeze-drymg afforded colotless amorphous matenal in each case. -

Acxds emp_loye

(18)- (+) 10—camph0rsulfonic
o tralle '

o 30 cycloh'e;yls&lphamic .



43 ) (5-OCHZCHP2) - (1t) CH(OH) C( O) - Aze Pab(Z) (96 ng, 0.156 nmol; see step
(i) above) was added with 8 nmL nore of THP. The mi xture was stirred at 40C
for - 4.5.days. The solvent was evaporated and the crude product was '
purified by preparative RPLC with C143CN:0. | M N1440Ac (40:60). Yield: 30
nmg (38%. 5 Purity: 996/o0. '14 NWP, (300 MHz, Cb30b, m xture of totanets) 8
7.6-7.55 (m 214), 7.35-7.3 (m 214) 7.12 (m 1H, major rotamer), 7.09
(m A minor rotaner), 7.05-6.9 On, i 6.15.(triplet of multiplets,

" 114), 5.15 (m 114, mnor rotanet), 5. é(s 114, 10 nmjor totatner), 5.08
(s, 114, mnor-rotamer), 4.77 (m IH major rotarre.r), 4.5-4.2 (m 5H),
4.08 (m 1@1 %?r rotamer), 3.97 (m 114, mnor rotaner), 2.66 (m ifl1,
‘mnor rota of 50 (m 114 major rotaner), 2.21 (m | H, nmjor rotamer),
2 2.14 (m Hihﬁetﬁ?lﬁﬁ:& hsti@aner). 13CG-NWR (100 MHz; C0300): (carbonyl and/or
‘am di ne carbons, Fure of 15 rotaners) '

8172.8,172. moiﬁenesulmhmm 158.9,154.2. APCI-Ms: (M+ 1) = 497/499 niz

Met hods 1 alggwsf Preparation of Salts of Conmpound A Method 1 : Ceneral

Met hod for nepy eparation 20 The foll ow ng generic nethod was enployed to
prepar e gsal ﬁ\?a A: 200 ng of Conmpound A (see Preparation A
"above) vvas ssol din m. of McOH To this solution was added a

sol ution ofsat:gﬂmimkj evant acid (1.0 nolar equival ent) dissolved in 5 M. of
McOH, After %lrri&g for 10 minutes at roomtenperature, the solvent was
removed by MOEHHESH t3‘9]& ary evaporator. The remaining solid material was
re-dissolv of 25 acetonitrile: H20 (1:1). Preeze-drying afforded
col orl ess gﬂ{g%g%m_naterl al in each case. Acids enbloved: (1 _

?f (+)- tOcarrphot sul fonic malic 30 cyctohexytsul phatnic

10 Appropnate characterising data are shown in Table 1.

Table 1

Salt Mw acid | Mwsalt | LRMS | § ppm (McOD)
| 118, Hi9, H24
(see strictute at efid of
) | Method 9 below)
(S)-(+)-10-camphior- | 232.20 | 72020 | 2308 | 7.57, 1.68, 3.07
R sulfonate - | | 495
R | | |ae70
C I v |
[ maleate 11607 | 61257 | 1148 | 7.45,7.64,3.89
| 495.1 B
o o 4970
cyclohexylsulphamate | 179.24 | 676.14 | 177.9 | 7.4, 7.64, 3.60
L - B DR 495.1
496.9
6743
N A R - A T N
phosphate 5799 | 59489 | 495.1 | 737,761,384




e 44 phosphoric di net hyl phosphotic p-toluenesutphonic L-lysine 5
L-1ysi ne hydrochloride sacehatihic nethanesul phonlC hydrochloric to
Appropriate characterising data are shown In Table 1. 'Ta le 1 Salt nw
acid Mv salt LRMS S ppm (MeOD) 141g, 1419, H24 (see structure at end o

Met hod 9 below) (1S)-(+)-10-canphor- 232.20 729.20 230.9 7.57, 7.68, 3.97
sultonate 495.1 497.0 727.3 naleate 116.07 612.97 114.8 7.45, 7.64, 3.89
495.1 497.0 cyclohexyl sul phamate 179.24 676.14 177.9 7.44, 7.64, 3.89

. 495.1 496.9 674.3 676.1 45

3570
| | 593.1
dimethylphosphate | 12605 | 622.95 [124.9 | 7.50, 7.66, 3.02
| | | 4951 S
4970
16212
| | 623.0 |
[p-tolucnesulphonate | 172.20 | 669.10 | 170.9 | 7.54, 7.71, 3.95
- . i 14970 |
Clysite | 146.19 | 643.09 | 1450 | 7.36,7.60, 3.63
R | - | 495.1
| | 497.0
TIysine hydrochloride | 182.65 | 679.55 | 495.1 | 7.36, 7.60, 3.63
| | 970 | |
| | _ | 531.1 (HO |
sacchatinate 183.19 |680.00 |1819 | 7.44,7.64.389
| | | 4vs.t
R - o | 4970 |
C methancsulphonats | 9611 | 593.01 | 495.1 | 757,768,357
. 497.0 e
5912
| | ol | 593.1 o
hydrochloride 3646 |53336 [495.1 | 7.55,7.67,305
o S 4969 |
5311
5325
5352

 Albsalts formed in this Method were amorphots,



- phosphate 97.99 594. 89 495 1 7.37, 7.61, 3.84 45 497.0 593.1 :

- di met hyl phosphate 126.05 622.95 124.9 7.50, 7.66, 3.92-495.1 497.0 621.2
~ 623.0° p-toluenesul phonate 172.20 669.10 170.9 7.54, 7.71, 3.95 495.1 :
+ 49770 L-lysine 146.19 643.09 145.0 7.36, 7.60, 3.83 495.1 497.0 L- IyS|ne
hydrochl ori de 182.65 679.55 495.1 7.36, 7.60, 3.83 497.0 531.1 (HC
saccharinate 183.19 680.09 181.9 7.44,7,64, 3.89 495.1 497.0
met hanesul phonate 96.11 593.01 495.1 7.57, 7.68, 3.97 497.0. 591.2 '593.1
hydrochlorlde 36. 46 533.36 495.1 1.55, 48. 67, 3.95 496 9 531 1 _

.10

15

(/ | 20

25

Method 2
Further atriorphous salts of Cottipound A were made using analogous techmques to those

desctibed ini Methiod 1 above from the following acids:
hydrobromic acid (1:1 salt)

* hydrochloric acid (1:1 salt)

s'ulphuric acid (1:0.5 salt)-
1,2-ethanedisulfonic acid (1:0.5 salt) -

| 15-camphorsulfonic acid (131 satty

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

- toluenesul_fonic deid (1:1 salt)

miethanesulfottic acd (1 1 salty |
p-syletiesutfonic acid (1:1 salt)
2-mesitylenesulfonic acid (1:1 salt)

1,5- naphthalenesulfomc acid (1:0. 5 sait) '
“naphthalenesulfonic acld (1:1 salt)

benzenesuifottic acid (1:1 salt)
saccharinic acid (1:1 salt)

 maleic acid (1:1 salt)

phosphotic actd (1:1 salt)

| D-glutamnic acid (1:1 salt)

L~glutamic acid (1:1 salt)
D,L-glutamic acid (1:1 salt)

-~ Larginine ( 111 salt)

- L-lysine (1:1 salt)

30

L-lysihe hydrochlotide (1:1 salty

glycine (1:1 salt)
salleylic acid (1:1 salt)




532.5 535.2 Al salts formed in this Method were anorphous. 46 Method 2
Furt her anorphous salts of Conpound A were nmde using anal ogous techni ques
to those described in Method | above fromthe follow ng acids: 5
hydrobrom c acid (1:1 salt) hydrochloric acid (1:1 salt) sulphuric acid
(2:0.5 salt) 1,2-ethanedisulfonlc acid (1:0.5 salt) 1S-canphorsulfonic
acid (1':1 salt) to (+/-)-canphorsulfontc acid (1:1 salt) ethanesulfonic
acid (1:1 salt) nitric acid (1:1 salt) toluenesulfonic acid (1:1 salt)
met hanesul fonic acid (1:1 salt) 15 p- ﬁﬁlet esuifonic acid (1:1 salt)
2-mesityl enesul fonic acid (1:1 salt) I, 5-naphthal enesul fonic acid (1:0.5
- salt) naphthal enesul fonic acid (1: i salt) benzenesul fonic. acid (1: 1 .
v salt) 20 sag@m@@hﬁyg fogultgl (1:1 salt) matetc aC|d (1;1 salt) phosphoric
acid (1:1-salt) D-gluta nic acid (1:1 salt) Gglutan1c acid (1:1 salt) 25
D, L- gI ut arfrnartd aeid (b1 salhit)

citric acid (1:1 salt)
© Le{-)-malic acid (1:1 salt) -
-5 D,L-matic acid (1:1 salt)
o 'D-gIUthic actd (1:1 salt)

| Method 3 ; Preparation of Amorphous Compoiind A, ethariesutfonic acid salt
( ~ Compound A (203 mg; see Preparation A above) was dissolved inl ethanol (3 mLyand
10 ethanesulfonic acid (1 eq., 95%, 35 pL) was added to the solutiott. The mixture w'as stired

fot 4 few mitiutes, and then the solvent was‘evaporatéd. The tesulting oil was sturried it
iso-octane and cvapo'rated to dfyhess until 4 solid tttaterial was obtaitied, Piﬂally,' the |
substance was re—slumed ift iso-octane and the solvent evaporated again resulting ina
whlte, dry, amorphous solid. The substance wds vacuum dried at 40°C ovemight

15
Methods 4 to 9 : Prepatation of Cystalline Compound A, ethanesulfomc acid saft

Method 4 : Crystalhsation of Amogphous Material :
' Amorphuus Compound A, ethanesulfonic acid salt (17. 8 mp; see Method"3 above) was '

. s?umed in methyi iso-butyl ketone (600 L), After week crystalhne needles were -
(, 20 observed, which were filtered off and ait-dried,

~ Methods 5 to 7: Reaction Cty statlisations (without Anti-.solventi
Metheds |
R --Compound A (277 mg, see Preparatwn A ahovc) was dissolved it methy! iso-butyl ketone _
. 35 (3.1 mL). Ethanesulfomc acld was added (1 eq., 95%, 48 1 L) Precnpitatmn of arnurphous' |
| '_cthanesulfonate salt occurred immediately Mote methyl zso-butyl ketone 6 mL} WS -
added and the slurry was treated thh ultrasound Fitsally, 4 third pmhon of methyl iso-

- | ‘, butyl ketotie (3.6 mL).was added and then the shutty was left overmght with stlmng o
_. B (thagtietic st:rrer) The next day, the substance had transformed into crystalline needles i
1 The slur_ry was ﬁltered off‘ w_ashed with methyl i50- -butyl _ketpne (0.5 mily and air d:i_ad. e



-5L-arngine (hi salt) L Iy5|ne (1 1 salt) L-1ysi ne hydrochloride (1:1 salt)
glycine (1:1 salt) 30 salicylic acid (1:1 salt) 47 tartaric acid (1:1

"~ salt)-fumaric acid (1:1 salt) citric acid (1:1 salt) L-(-)-nalic acid

(1:1 salt) s b,L-malic acid (1:1 salt) b-gluconic acid (1:1 salt) Method 3
preparation of Anorphous Conpound A. ethanesulfonic acid salt Conpound A
(203 ng; see preparatlon A above) :was dissolved in ethanol (3 tnt) and to
et hanesul fonic acid (1 eq., 95% 35L) was added to the solution. The

m xture was stirred for a fem1n1nutes48and then the solvent was
evaporated. The resulting oil was slurried in iso-octane and evaporated to
dryness until a solid material was obtained. Finally, the substance was
re-scurried in iso-octane and the solvent evaporated again resulting in a
white, dry, ggﬂ%ggﬁous solid. The substance was vacuumdried at 40C

- overni ght. ods 4 to 9 preparation of Crystalline Conpound A,

- ethanesul f oCbmpaahdi AY2B6 mgl,veeelmépa@at«htymabbve)smsldhqsobéd Atmophtettbeiure i al

_Anor phous  Conpound A, et h Ki d Met hod, 3
‘above) was meiyl fméu:tytfke@?ﬁih)?%ﬁ&hfu@amf oo 121 S rired it L.

YL RS R VR T et

Anti - sol VenE@staﬂﬁEWﬂ&ﬂﬁé W@Hﬁﬁeﬁlﬁ;ﬁ@aﬂﬂkalt%@& Mélﬂ@@cf AbhdS aboe) OThIN, I5D
dissolved in methyl iso-butyl ketone
i L of the methyl iso-butyl ketone solution of ethanesulfonic acid was added {n portions
7 over 45 minutes. The solution was seeded agait, and the tethperature was ihcreased to
- ( : 30°C. Then, 500 u L of the 'methyl iso-butyl ketone solution was added over approximately
| 16 1 hour. The resultinig slirry was left overnight befote a fitial amounit of the methyl iso-
| buityl ketone/acid solution was added over 20 tinutes. The vial was tinsed with 1.5 ml. of
trethy! iso-buty] ketonie, which was added to the slurry. After & further 6 hours, the crystals |
“were filtered off, washed with methy! i&a-butyl ketohe (2 mL) and dried under reduced |
presstite at 40"(:. A total of 258 mg of crystalline salt was obtaitied which cottesponds toa

15 yield of approxitnately 87%.

Method 7 d
| | Cottipound A (2. 36 8 see Preparatloh A above) was dxssolved it mhethyl iso-butyl ketone
o " - (90mL). Seed crystals (10 mg) of Compound A, ethancsulfomc acid salt (see Methods 4
Q 0 tob above) were added to the solution, ahd then ethanesulfonic acid (40 TL) was added in
two portions. Further se,cd crystals (12 mg) and two portions of ethanesulfomc acid (2 x 20
i L were then added. The slurry was diluted with methyl iso-butyl ketone (15 mL) before
the addition of ethanesulfonic dcld was cbn_tin'ued. A total amotinit of 330 L N
| ethanesﬁlfohi'c acid was added, it portions, o&er 1 hour, A éméll amount of seed crystals
.25 was added and, finally, the slurty was left overnight with stitring. The next day, the crystals
| | were ﬁltered off, washed with methy) iso-buty) ketone 2x 6 mlL) and deied under reduced
| pressure at 40°C, ‘After drying, a total of 2.57 g of whnm crystalline product was obtained
o correspondmg toa yield of 89%. - =




25 (3 1 m). Ethanesul foni c acid was added (1 eq., 95% 48 L).
Precipitation of anorphous ethanesulfonate salt occurred.i mediately. Mre

- et hyl iso-butyl ketone (6 nL) was added and the slurry was treated with

ultrasound. Finally, a third portion of nethyl iso- butyl ketone (3.6 nL) -
‘was added and then the slurry was left overnight with stirring (nmagnetic

. stirrer). The next day, the subst ance had transformed into crystalline
needl es. 30 The slurry was filtered off, washed with nethyl iso-butyl
ketone (0.5 nL) and air dried. 48 MedBod 6. Conpound A (236 ny; see

" Preparation A above) was di ssol ved at roomtenperature in nethyl iso- butyI
ket one (7 . fonic_acjd ) was mxed with 2 nL 5
of met hyl U‘e SHEL agtion Ceystglligations (with Anti-selve}  Conpound A was seeded
~ with cryst Conpound A ethanesulfonlc aci d salt (see Methods 4 and 5
above). g%hbgg% g L of the nmethyl iso-butyl ketone solution of

- ethanesu I f Qotnpotari A (Wﬁ&mgﬂsﬁe PripurpivntA above) odedi sﬁﬁvdﬂ mu&ce%mpm ($Qlrty, on

~ - was seeded again, and the tengerature was | ncreased C. Then, 500 t L

| -(r)]f t he Lret"ﬁlwsmhgwhb\ms?/heawdtt@ *SoEthattesti fonls acidde addoi(%pphbThMt@w ]EO ﬁ
. T

ety 3 sotcetth Gh LY otns e ofc o R s el B G ol R e i o

was rinsedy H‘AﬁeEhléh&z@Bci@Ealt (5¢ Méth qte%\sbvéss tagﬁaneftm o?ﬂtéf‘%ﬁ a@ﬂﬂﬁd to the

slurry. After a turther hour s, crystal ter washed

wi th met hylimtiaipatilyt The Iskntqnms(i&ftﬂﬁbr)abaudsmmir&ﬁhswnﬂﬁc befdredethg gifoaeduse at
+ 4011C. A total of 258 of cr sl al line salt was obtained which corresponds
ti a- 15 yaogel v asmb ia@i;femm:rn&!ﬁe(ﬁ ol wabows dater, heenstaleiwere(Hitezed off, wesbed

reparatio nmet Ket on .

ed crystt ET §@f@%g}®§l ﬁ%&hdﬁéjﬁﬁé ﬂﬁﬂ‘é&ﬁ' |rE‘§'}o/FEF‘@“’s°’§tFrFa é@% I%t hods
4 .20 A t acid
(10" 1" W AZREEEN ﬂ“‘ﬁ°?a§gﬂﬁpo?‘ﬁfﬁlﬁﬁ@%%?%”ﬁ%?&%gs%‘“@i@?ﬁé‘f@dﬁ?2?*’S*’%*‘fm*
portions afppeixhastelBX%nic acid (2 x 20 L) were then added. The sl urry
was diluted with nmethyl iso-butyl ketone (15 nL) before the addition of
et-hanesul fonic acid _%Was continued. A total ampbunt of 330 L '

Methiod 9 |
_ Cdmpnund A {20.0 g; see Prcpafation-A above) was dissolved it iso-b_ropanol (146.6 mL)
15 at 40°C and ethanesulfonic acid (3.46 ml., 95%, 1 eq.) was added to the solutioni. To the -
| resulting clear solutiot, seed crystals of Compounid A, ethattesulfonic acid salt wete added
(50 mg; see Methods 4 to 8 above). Then, ethyf acetate (234 mL) was added over 10
thinutes, The resulting slightly opaque solution was seeded ottce hore (70 mg) atid feft for

L . one hottr at 40°C With stirring to allow for érystallization to Stai‘t After this, a total of 352
20 tol of ethyl acetate was added at 3 constant rate over one hout. Whet all of the ethyl
acetate had been added the sluny was left for f hout, before being cooled to 21°C over 2
hours The crystalhzatmn was allowed to cohtinue for 1 hour at 21°C before the ctystals
were filtered off, washed twice wnth ethyl acetate (50 mL + 60 L) and finally, dried wnder
reduced pressure at 40°C ovenght Atotal of 21 6 gof a whxte, crystalline salt was
25 obtamed correspondmg to 4 yxeld of approxxmately 0%, '



- crystallization was allowed to continue for i hour at 21C before the

et hanesul fonic acid was added, in portions, over 1 hour. A small . anount of
seed crystals 25 was added and, finally, the slurry was left overnight with
stirring. The next day, the crystals were filtered off, washed with nethyl
i so-butyl ketone-(2 x 6 nmL) and dried under reduced pressure at 40C After
drying, a total of 2.57 g of white, crystalline product was obtalned
corresponding to a yield of 89% 49 Methods 8 and 5 reaction
Crystallizations (with Anti-solvent) Method $ Conpound A (163 ng; see
Preparation A above) was dissolved in i3)o- propanol (1.2 nmL). The solution
was heated to 35bC. 13t hanesuifonic acid was added (28 (t L). Then, ethyl 5

acetate i Rl o IR AT Ve st Br O 1 ilda) 3 e

50 o o HEBETERE AL Ot TP it maﬁf:éc%@&m;&t abou
(21DC). T\Aocmumsnduatuerm §m§ émmaasbrecm Bid J' arxarwn(g C dnkr ee

3 x 0.4 nlté ried u reduced pressure at

times with e acet ate
1 40C. Ato tgHﬁB(a} NMR experifnents weredlse nélltdata wergrin goed amsmomtwmtm&@ whi ch

coc pr oohr atefrefadl isteeite, of RRE S Bl KERH,. Pl Binleco REME 1067
401C .and et B@i}@ﬁﬁﬂtfdﬁ@liﬁ tﬁ@thﬁi’:c(l3 Be@eﬁ lon, ﬁé%teérﬁ%f)thw%a@%%g'néd%t hs

solution. To the resulting clear solution crystal s of "Conpound A

et hanesul f ofdummmtdcwﬁmnmamad ubdle cassignnl e, HS’ea)thm't berdettder),othe mtiove) .

ST Ghe Ty yphEEe B s e ot da b 0. 1Bk B B Peteroeddh one
F)ur a1 40Ckd (ol skoth (8 ALAANS LA e KAl eBgpon to start. e

“his, a tot acetate was added at a constant rate
~over on#& hour. When all of the ethyl acetate had been added, the slurry
was |left for 1 hour, before being cooled to 21'C over 2 hours. The

crystals were filtered off, washed twice with ethyl acetate (50 nL + 60
tnL) and finally, drieF under '

g Both the brot'on and the carboti tesonatice corresponding to bosition 1 are split d'ué |
| to the spin-coupling with the two fluorine nuclen it that posmon The coupliug
15 constants are 2T Hy and - 263 I-Iz |

Iy and ”C NMR chemncal shift ass1gnment and proton—proton correlattons are ]
shownianﬂeZ o ' SR - o J
|



reduced pressure at 401C. overnlght A total of 21.6 g of a white,
crystalline salt was 25 obtained, corresponding to a yield of apprOX|nater
-40% 50 Conpound A, ethanesulfonlc acid salt was characterised by NWVR as
follows: 23 - ng of the salt was dissolved In deuterated methanol (0.7 nl)
troscopy. A conbination of |Ib (1H, 13C and sel ective NOS) and 21)  (gCOsY,
gHSQC -and: gHMVBC) NWVR experinents were used. Al data were in good _
agreement with the 5 theoretical structure of.the salt, shown bel ow. The

< nolecule exists'in two conformations5in nethanol. Based on the Integral of
- the peak assigned to H5 (dom nant conforner) and peak assigned to H5' _

-~ (other conforner), 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 s I F Cb30lIl. 10 1| -aal pgldi5eNI1Is NH24 7 10/ i ON

11 12 16 1 =1="/ 20z 1Ais zz H ON5.00_.Nio,f ~b 101
Atoth | Type | VC shift/ H shifUppm® _ and | Juy/Hz
No. ppm" _ _mﬁl't_iplibity"” ‘ . o
T CH | 117.5° 6500 73 O
f* s lessy |
1zt |1533
e | |1s3s
C 3 |CH |18 |[7B3®
- 13 1197 | 7.13 (5)
y c_ (1362 |
4 135.9 | |
5 CH |[1250  |736®
5 11249 1731 @)
e |c 1445
s 145.3 .
7 CH 1173 7.20(s)
i S EVCF R LATTS!
(  F Jame o [5Be
g | 74.0 5.12 (s)
5 [co (1731
e | |ms |
11 CH; |516 2:4.38 ().
R B b2
| Jae 0 |ad05m)
B IS N R ¥ K1 T
12 o’ |27 |a25m
“  _ | - ' &229(n0
12' 1232 a270(m)




Both the proton and the carbon resonance corresponding-to position 1 are
split due. to the spin-coupling with the two fluorine nuclel I n that ‘
positi‘on. The coupllng 15 constants are 2114r=73 Hz and 'lca= 263 Hz. 1H
and 11C NMR chemical shift assignnent and proton-proton correlations are
shown in Table 2. 51 Table 2 Atom Type 3C shift/ H shiftJppmand JHH 11z
No. ppmmultiplicityc 1 CH 117.5 6.90 (t) 73 (JHx) 1' 117.50 6.88 (t) 2 C
153.5 2" 153.5 3 CH 120.0 7.15 (s) 3' 119.7 7.13(s) 4 C 136.2 4' 135.9 5
CH 125.07.36(s) 51 124.9 7.31(s) 6 §2144.5 6' 145.3 7 CH 117.3 7.20(s)
7' 117.2 7.15(s) 8 CH 72 0 5 20(5) gl 74.0 5. 12(5) 9 Co 173.1 9 173.8 11

| Cl142 51. 6 a:44&=e=m)- e o _ i (m)
13 G |81 |480(m)
i | 662 |52my
[ |co |1729
14 {13s | |
s ™ BI6 b0 52
o 15 | 879 (t, br) | 52
P C : 16 [CH, |#5 459 (AB-patert) | 15
o 4.46 (AB-pattetn) 159
16 ‘ 43.6 1453 (AB-pattern) | 15.9
| 4.49 (AB-pattern) 15.9
17 c | 1469 '
7| |0 |
I8 cH | 1291 156@ 78
18 129.1 1@ |78
9 |CH | 1292 1767 @ 78
| 19" [ 1204 e |18
. 30 C 1249
( S T A BT
- N FY C 162.4
o | 623 |
122 NH; | Not oBscrved '
24 CH, 648 3.96 (5) -
o1 |cAs | —ime |14
oz e | |amm |74

l‘lElelative to the solvent resonance at 49 0 ppm -
 bRelative to the solvent resonance at 330 ppt,
| sz_singlet, t=tiiplet, t=multiplet, bt=broad, df.doub!et_' |




b:3.99 (m)
b:2.15 (m
(NH 8..76 (t,

(AD-pattern) 15.9 17 C 146.9 17'
19 CH 129.2 7.67 (d) 7.8 19" '129.4 7.70 (d) 7.8 20 C 124.9

1.57 (d) 7.8
€ 20" 124.5 21 C162.4 21' 162.3 22 NH2 Not observed 24 CH3 64.8 3.96

(S)

{0

12 Cl42 21.7 a:2.55 (m
13 CH 63.1 4.80 (m
br)- 5.2 15' 8.79 (t,

IT 66.2 5.22 (1) -

b:2.29 (nt) 12 23.2 x:2.70 (n) 52

14 CO 172.9 14" 173.6 15

br) 5.2 16 CH2 43.5 4.59 (AS-pattern)

15.9 4.46 (AS-patten) 15.9 16" 43.6 4.53 (AB-pattern) 15.9 4.49
147.0 t8 CH 129.1 7.56 (d) 7.8 18 129.1
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- dObtatned in the gCOSY expetiment.

*The resohance is a triplet due to couplmg with the two fluorine nUclei yer=263

Mz

 HRMS calculated for CyHyCIF,NeOS (M-H)" 605.1284, found 605. 1296,

Crystals of Compoind A, ethanesmfoﬁic acid salt (obtained by way of ohe or more

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

ILBM
d value (A) Intetisity (%) | Intensity
16.5 10 i
12,2 74 v§
10 4 W
9.0 33 8
8.3 3 W
7.6 w
6.4 | W
62 |12 m
60 7. m
59 10 m
5.5 15 Tm
54 100 v
51 7 m.

456 9 5
4.60 36 - 5
7 T B 5

(435 18 m

of Examples 4 to 9 above) were attalyzed by XRPD and the testlts are tabulated




101 CH3 1.28 (t) 7.4 102 0142 2.71(m) 7.4 "Relative to the sol vent
- resonance at 49.0 ppm el.elatlve to the solvent resonance at 3.30 ppm"

s=singlet, t=triplet, nFmultiplet,

bt =br oad, d=doubl et 53 dobtained |In the

'gCOsY experinent. 'The resonance is a triplet due to coupling with the two
~ fluorine nuclei. '"Jor-263  Hz. 5 111t Mo cal cul ated for C241. 129C1E214408S

(M 14) 605.1284, found

605. 1296.

Crystal s of Conpound A. ethanesul fonic

~acid salt (obtained by way of one or note of Exanples 4 to 9 above) were
anal yzed by Xitpb and the results are t%bul ated below (Table 3) and are
able 3 d value (A-) Intensity (% Intensity 16.5

shown in 1=ignre 1. ttl
10 m 12.2 74 vs 110

w 9033 '¢ 833 vw 7.66w 6.44w 6.2 12 m

- 6.07m 59|#l%n 5,

5205 in 5.4

100 vs 5.1 7]in

4.13

12

m

400

12

3.87

13

3.83

3.76-

372

3.57

e | 351

€l =) g €} |l elalsx

347

3.39

6
3
6
9
7
5
3
1

<
=

3.31

3.26

-
=

321

3.16

3.03

2.78

2.74

| €| Bl € 53| 3| 8

<
€

| ( _' : 267

2.56

1250

2,46

2.34

2.21

SEREIRE

2.00

<
€

1,98

wl wl wl sl 9 vl wl W ow s el s e

w

 DSC showed an eridotherr with ot extrapolated nielting otiset temperature of ca.
131°C. TGA showed a decrease in fmass of ca. 0.2% (w/w) arotind the thelting



4.66 29 s 4.60 36 s 4.31 57 s 4.2518 in 54 4.19 20 m4,13 .12 m . 4.00 -
12 m 3.8713m 3.836w 3.767m 3.726 w 3.579 m 3.517m 3,47 5w
3.39 3 vw 3.31 11 m 3.26:10m 3.21'8 m 3.16 4w 3.03 8 m 2.78 4 w
2.74 5w 2.67 3.vw 2.56 5W 2.50 5w 2.46.7in 2.34 4w
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point.  DSC analysis tepeated with 4 sample of lowet solvent conitent showed a
trielting onset temnperatite of ca, 144°C.

Method 10

5 Preparatio of Amorphous Compound A, benzenesulfonic acid salt
Cotripoutid A (199 ig; see Preparation A above) was dissolved in ethanol (2 ml).
. _Benzenésulfohic actd (1' edq. 90%, 70mg) was dissolved in ethanol (1 mL). in d vial. The
o ethiatiol solution of the acld was added to the solution of Cotpounid A and the vial was
(_ © tinsed with | mL etharol, which was then added to the mixture. The thixtute was stirred
10 for a few mintites, and thet the ethatol was evaporated until att oil was forméd Ethyt.
acetate (3 mL) was added and the solvent was evaporated again to dtyness. A amorphous

sohd wis fonned

~ Methods 11 to 13 ; Prepatatiot of Crystaline Conpotind A, benzenesulfonic acid salt

t5  Method 11 : Cry. stallisation of Amotphous Material o
Amorphous Com“pound A benzenestlfonfc acid salt (20 7 mg; see Method {0 above) was
slurried in ethyl acetate (600 TL) Aftet 5 days, crystalline needles wete observed in the

slurry.

0 Methods 12 and 13 Reactlon Ct_rystallzsatlon

Method 12 \ _
- Compound A (128 mg; see Preparatzon A above) was dissolved i ethyl acetate (3 mL)

The solution was seeded with the slutty frottt Method 11 above. Then, banzenesulfqmc
acid was added (1 eq., 90%, 45 mg). Precipitation of betzenesulphonic acid salt occutred
25 immediately. iso-Propatiol was added to the slurry (0.8 thL) and the ixture was seeded
o agaift. TWo days later, the substance had transformed ifito crystalline needles. The sttty
~ was filtered off, washed with ethy! acetate (3 x 0.2 tnL) and dried fot 4 short tithie under
vacuti at 40°C. A total of approxlmately 140 mg of whzte sohd was obtamed '



" then the et

2.21' 5w 2.00 3 vw 1.98 3 vw DSC showed an endothermw th an extrapol at ed
“nelting onset tenperature of ca. 13111C. TGA showed a decrease’in nmass of
ca. 0:20 (ww) ‘around the nelting 55 point. D5C analysis repeated with a
‘sanpl e of | ower solvent content showed a nelting onset tenperature of ca:
144C. Method 10 5 Preparation of "Amor phous Conmpound A, benzenesul fonic acid
salt Compound A (199 ny; see Preparation A above) was dissolved in ethanol
(2 nt). - 8enzenesulfonic acid (1 eq. 90% 70ngy) was dissolved in ethanol (1
m.) In a vial. The - ethanol solution of5 he acid was added to the sol ution
of Conpound A and the vial .was rinsed with 1 nt ethanol, which was then
added to the gt] I X E:re. The mixture was stirred to for a few mnutes, and
s-evaporated until an oil was formed. Ethyl acetate (3

m) was add i |
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benzenesul f @angermshitoriahdid was adddsd (@4 gl 90 s tralthd cled semtmh ethymbmwwas
Mat erial Anor phous Conpound A benzenesul fonic acid salt (20 Z@?S
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above. Then, benzenesul f.oni acl d was added (I
eq., 90% A4driegnt 40°Catmidei varttivan Aototﬁmﬁzéamahhmmubtaimwwhmhmonespondsetﬂa 25
i medi atel y tf Pr opanol V\ﬁg added to the slurry (0.8 nil.) and the m xture
fs seeded ylel Ofappl'ox matEIy %

0 Compdund A, benizeniesulfonic acid salt was charactetised by NMR as follows: 20
mg of the salt was dissolved i deitterated methanol (0.7 mL). A combinetion of
1D (‘H, C and selective NOE) and 2D (COSY, gHSQC and gHMBC) NMR
experiments were used. All data were in good agreement with the theotetical
strueture of the salt, showh below. The tmofecule exists in two conformations in

15 methanol. Based ot the integral of the peak assipned to H12 (dominant

cotiformer) and peak assigned to H12* (other cdnfonner). the ratio betvﬁyeen the

two conformers was found to be 70:30. H22 could not be observed s these
protons were in fast exchange with the solvent CD;0D. |

20



again. Two days later, the substance had transfornmed into crystalline
needl es. The slurry was filtered off, washed with ethyl acetate (3 x 0.2
tnt) and dried for .a short time under vacuum at 406C. A total of -
approximately 140 ng of white solid was obtained. 56 Method 13 Conmpound A
(246 ng; see Preparation A above) was dissolved in iso-propanol (1.52 ni).
Denzenesul fonic acid was added (88 ng, 90% . To the clear solution, ethyl
~ acetate was added (3 tnL.), and then the m xture was seeded to Initiate
_ crystallisation. After 1 hour, 5 noreggthyl acetate was. added (2.77 nt).
Finally, the slurry was allowed to CT§ tallise overnight before the
crystals were filtered off, washed with ethyl acetate (3 x 0.3 nt.) and
dried at 40C under gvacyum- A total of 279 ngy salt was obtai ned which
corresponds_tdoé yp ~q§ approxi mately 86% to Conpound A, _
- benzenesul f@ni€agrtsal t 'was characterised by NMt as follows: 20 ng of
the suit was i ssqi%® in deut erated nmethanol (0.7 nL). A conbination of
- ID (ttl, 13g3aqdzsel ective Not) and 2b (gCOSY, gHSQC and gHML3C) NMR
- experinments were used. All data were in good agreenment with the-theoretical
structure of the salt, shown bel ow The nolecule exists in two -
conformations .In 15 nethanol. Dosed on the integral of the peak assigned to
1112 ( doni Buththe protuticatidethd carbohn resatiahias sogespdnding tdlpbsitiont hae splinduer mer) , the
rati o betweep the 't confornmers s, found to be 70:30. 1422 could not be
observed 48 tnagg-c Eﬁ%ﬁ@th\méw Yogine hllglsh dth geat \posthiofnEhe; gp Cb3h. 4
3 x189M24 CHai 4 BGH HfandIeR R0HE, 2HE 2 20

¢

' and PC NMR chemical shift assignment and proton-proton cotrelations ate
~ showt in Table 4. |

1 Tabled o | .
B Alom | Type | °CshitV pprt | 'H shitvpprt  and | Tz
No. | | | multiplicity®
[ |cH |75 [6850® 74 Chre)
v TN 'Y 770 SR | |
2 |C_ |1535
T F I N OE X ) o
( 3T Tem (1w 715()
BRI &t 7 - |1120
) c 1362
# | s
5 CH 125.1 | 7.35(8)
5| 148 7310
5 [C |43 -
e | |sa
7 [cE (1173|7200
» | Lz 714w




57 OH loz 104 0
- corresponding to position |
‘two fleuorine nucl ei
“Hz and ticp= 260 Hz.

tgq3 /'

are split due
in that position,
IH and |i C NMR chemi cal
shown in Table 4.

~_proton-proton correlations are

shift'

74 (J) 117.5 6.87 (t)

7.12(s)

6' 145.3 7 CH 117.3 7:20 (s) 7'

pm' H shift/ppns and JHWHz No. multiplicity’
2 C153.5 2" 153.5 3 CH 120.1 7.15 (s) 3

Both the proton and the carbon resonance

to the spin-coupling vmth t he
The coupling 5 constants are 2JHr 74
shift assignnent and
in Table 4 Atom Type C

" CH 117.5p 6.89 (t)

20

11245

4 C136.2 4 135.8 5 CH 125.1 84 35(8) 5 124.9 7. 31(s)
“E117.7 7. 14(5) 5% |
; CH | 728 5,20 ()
g 74.0 51205
5 |co |31
o s |
11 CH, |516 24,37 (th)
. | | b:4.20 (1)
11 49.0 a:4.05 ()
: b:3.98 (1)
12 CHs |[21.7 4:2.53 (i)
e | b:2.28 §11))
{20 232 £:2.69 (tn)
o 214 ()
113 fcH |61 4.79 ()
|13 66.2 5.22 (1)
14 Co  [1729
w | |17136 |
15 NH ' B.75 (t, b1) 153
15 878t br) 153
16 CH; | 43.5 4,50 (AB-pattern) T60and 5.2
‘. | - 444 (AB-pattern) | 160and 4.8
16 436 451(AB¢mnmh) 1160
B . o 4.46 (AB-pattern) 16.0
17 € |tes
nr | 1470 . .
18 |CH | 1292 7.5 () 83
18’ |1202  |7.56(0) 83
1o CH |1293 7.66 (@) 33
9 | . |04 [7690) 8.3

6 C 144.5




28 5.20(s) 8 74.0 3.12(g) 9 CO173.1 9 173.8 11 CH2 51.6 x: 4.37

8 CH 728
(M 6:4.20 (m) 11' 49.0 x:4.05 (rr) 6:3.98 (m) 12 C132 21.7 a:2.53 (nm)
b:2.28 (m 12' 23.2 e:2.69 (M b:2.14 (nm) 13CI-1631479(r‘r) 13' 66.2 -
5.22 ( 14 Co 172.9 14' 173.6 15 NH 8.75 (t, br) 5.3 15 8.78 (t, bt)
5.3 O 16 Cl42 43.5 4.55 (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 4.46 (All-pattern) 16.0 17 C
146.9 17" 147.0 18 CH 129.2 7.54 (d) 8.3 18 1292756(d)83 19 CH
129.3 7. 6(d) 8.3 19' 120.4 7. 69(d)5983 |
200 | 11249
21 C 162.4
20" | (1624 | |
22 |NH; | Not obsetved
24 " |{CHy |[648 13958
61 |CH |1268 |78 (m)
C 102 CH - |129.1 741 (m)
( - 103 |cH [1312 7.42 (m)
- ' 104 C 146.4

aRe_latWe to the solvehit resonatice at 49.0 ppm, | _

bRelative to the solvent resonance at 3.30 ppm. | | |

“s=singlet, t=triplet, m:mult.iplet br=broad, d=doublet. |
5 ‘*Obtained ifi the gCOSY experxment -

*The tesonatice is & triplet due to coupling w:th the two ﬂuorme huclei, ljcp--QGU

feontiectivity difficult to detetmine due to bverlap‘betwe_en tesonance 102 and 103

Q | o HRMS calculated _fonggHwCIFzN‘;Ogs (M~H.)" 653.1284,‘.found.653.1312.

Ctystals of Compound A, 'benzenesulfonic acid salt (obtaified by way of one or
- more of Examples 11 to 13 above) were attalyzed by XRPD and the results are .
tabulated below (Table 5) and are shown in Fxgure 2. ‘

5 - :
d value (A) In'te'nsity (%) Inteﬁsity,_ _ |
142 - |1z2- M

126 |» |8




20 C 124.9 59 20' 1249 21 C 162.4 21' 162.4 22 N142 Not observed 24 CH3
64.8 3.95 (s) 101 CH 126.9 7.81.(m 102 CH 129.1 7.41 (m 103 CH 131.2

© 7.42 (‘'m 104 C 146,4 'Rel ative to the solvent resonance at 49.0 ppm

‘bkel ative to-the-solvent resonance at 3.30 ppm s=singlet,--t=triplet,
tn=nul ti plet, br=broad, d=doublet. 5 dObtained in the gCOSY experinent.
'The resonance is a triplet due to coupling with the two fluorine nuclei.
1Jcp=260 Hz. tconnectivity difficult to determ ne due to. overlap between
resonance 102 and 103 in HRVS cal cul atggd for C2sH29CI F2NAGsS (M H)'

653. 1284, found 653.1312. . Crystals of Conpound A, benzenesul fonic acid

salt (obtained by way of one or npre of Exanples It to 13 above) were
‘anal yzed by KRPR and thd9results afe tabulatefd bel ow (Table 5) and are
shown in Fi gpee—2-—16-Fable—b—dvatue—{fA)—tnrtensity (% Intensity 14.2 12
m 12.6 55 s| 84 Mmoo |
' 6.4 5 w
63 0 s
6.1 5 W
59 100 _ V8
57 |20 m
- 4 |9 |m
o7 _ 53 |1 m
51 10 m
4.96 KIS | VW
4,83 27 5
473 72 Vs
454 23 5
4.50 0 ~m
435 28 8
4,30 38 5
S X7 24 s
C - a1 |28 B
o 4.09 : 50 Vi
408 61 v
3.96 129 8
391 » 15 m
n 22 ]
KXY 11 i
3.52 120 m
330 . |4 -
318 B m
315 T m




10.2 49 7.5 8 in 6.45w 6.330s 6.15w 59100vs 5720m 549 m
5,311 m 5110 m 4,96 3 vw. 4.83 27 s 4.73 72 vs 4.54 23 s 4.50 10 m
4.35.28's 4.30 38 s 4.24 24 s 4.17 28's 4.09 60 vs 4.08.61 vs 3.96 29
s 3.91.15m 3.77 22 s 3.62 11 m 3.52 20m 3.31 44 s 3.198 m

61

3.09 B m
3.00 7 m
2.89 3 vw
786 4 W
275 |7 m
2.76. - 18 W
372 5 - w
. 2.59 6 w
<,, 1 2.56 19 m
- [254 9 r
349 7 m
2.38 8 m
2.16 4 w
203 3 yw

DSC showed ah etidotherm with ar extrapolated tielting onset termperatute of ca.
152°C. TGA showed a decrease in mass of ca. 0.1% (w/w) around the melting

point,

Method 14 |

Preparation of Amorphotls Compoutd A, n-propatiesulfonic acid salt

Cbinpound A (186 tﬁg; sée Preparation A above) was dissolved in iso-proparol (1,39 ml)
and n-propanesulfonic acid (1 eq., 95%, 39 TL) was added. Ethyl acetate (5.6 mL) was
10 added and the solvent was evaporated until a dry,.ﬁmorphoﬁs.soiid was fortned.

_ * Methods 15 and 16 ; Prep_aratipn g'ngy st'all'ine Cgmgqnnd A. n-propatesulforic acid salt
- Method 15 : Crystallisation of Amorphous Material - '



'3.15 11 61 3.098 m3.00 7in 2.89 3 vw 2.86 4w 2.79 7in 2.76 6 w
2.72 5w 2.596wC2569in 2.549in 2.49 7 in 2.388 m. 2.16 4 w .
.2.03 .3 vw 17SC showed an -endotherm wi:th an extrapol ated ‘nel ti ng onset
tenmperature of ca. 152C. TGA showed a decrease in nmass of ca. 0.1% (ww)
around the nelting point. 5 Method 14 Preparation of - Anmor phous Conpound A,
n-propanesul fonic acid salt Conpound A (186 ng; -see preparation A above)
was di ssolved in [so-propanol (1.39 nm.,) and n-pipanesulfonic acid (1 eq.,
95% 39Th) was added. Ethyl acetate (56§ nm) was to added and.the sol vent
was evaporated until a dry, amorphous solid:was formed. Methods 15 and 16:
preparation of Crystalline Conpound A, n-prropanesul fonic acid salt Method -
15 : CrystaAhosphuermﬂpdednﬁnwmpmsﬁfnrﬂd achd salt (20 mg; see Method 14 above) was

dissolved in iso-ptopanol {60 TL) and iso-propyl acetate (180 TL) was added After three
days crystalline needles were obsetved.

5 Method 16 ; Reaction Crvstalhsatwn
| Compound A (229 mg; see Preparation A above) was dnssolved in iso-propanol ( 1 4 mL)
n-Propatiesulfonic acid was added (1 eq., 95%, 48 TL). Bthy! acetate was added (2 mL),
,  uttd ther the solution was seeded with crystalline salt from Method 15 above. Futther ethyl
( | acetate was added (5 mL) and the slurry was left 'errnight to crystallize, The éryétals were.
{0 filtered off, washed with ethyl acetate (3 x 0.3 mL) and dried under vacuim at 4D5Ci

Cotnipound A, n—propanesaﬂfonic neid salt was characterised by NMR as follows:

13 mg of the salt was diséoived i detiterated methanol (0.7 mL) troscopy. A

| " cotnbination of 1D ('H, 1C) and 2D (gCOSY) NMR experiments Wer_e used. All

15 data were in good agreetnent with the theoretlcal structtire; of the salt, shown

below. The molecule exists it two conformations in methanol. Bused on the

integral of the peﬁk assigried to H12 (dominant confon‘nérj and péak assigned to

__ H12*' (othet confoter), the ratio between the two conformers was found to be

( ' B 65:35. H22 could not be obsetrved as these prototis were in fast exchange with the
} 20 solvent CD;0D. | |




Anor phous Conpound A, n- propanesulfonlc acid salt (20 ng; see Method 14
above) was dissolved iniso-propanol (60 TL) and tso-ptopyl -acetate (180
TL) was added. Adter_three days crystalline needles were observed. 5

Met hod 16 : Reaction Crystallisation Conpound A (229 ny; see Preparation A
above) was dissolved in iso-propanol (1.43 nlL). n-Propanesulfonic acid was
added (1 eq., 95% 48 TL). Ethyl acetate was added (2 mL), and then the

- sol ution mas_seeded-mﬁth crystalline sait from Method 15 above. Purther
+ ethyl ~ acetate was added (5 tnL) and tf8 slurry was left overnight to.

crystallize. The crystals were to filtered off, washed with ethyl acetate
(3 it 0.3 nit) and drjed under vacuum at 400C. Conpound A,

! n-propanesul fonic aciyd salt was characterised by NVR as follows: 13 ng of

the salt was dissol _vd i'n deuterated nethanol (0.7 M.) troscopy. A

conbi nation of Ib .. 13C) and 2b (gCOS?) NWR experinents were used. All
is data were In Qaﬂ/'a eemenP with th@ theoretical structure of the salt,
shown below. The|{nolec{il e exidts int conformati ons in nethanol. Based
on the integral 3& =si gned t 42 (domi nant conformer) and peak
assigned to ' Nt i o between t he twy,. conforners

- was found-to be ~| i il d -n1ot'b obserned as these t ot ons were.
in fast exchar sl soI1 Ch3®~6 : .%66‘?14 a {bNis
N~ 24 OH 11/ o /™Mb 213 22 |

103 ""0
102 . O \H‘
T

Both the ptoton and the carbon resonace cmresponding to positiot 1 are split due |
5 to the spiti-coupling with the two fluotine ttuclel in that positmn The coupling
cofistatts are 2JHF—74 Hz and Tep= 260 Hz.

't and ’3(3 NMR chernical shift asslgnment and proton-proton correlatmns dre

o ( e shown m Tableﬁ
| o
Mg,g_ | - |
Atoth ,Type.' “C shift/ ppm® | 'H .shift)ppm“ atid | Tuu/Hz
No. | il
T |cH 7.5 e®® 74 G
i 178 lessw o B
7€ [1535 —
2 | j1s35 |
R 7.16 )




103 102 (O N | 3oth the proton and the carbon resonance corresponding to
position 1 are split due 5 to the spin-coupling with the two fluorine
‘nucl €i "in that position. The coupling constants are ZJH =74 Hz and 'J
260 liz. 114 and-13C NM (. chenical shift assignnment and proton-proton
correlations are ~.. shown in Table b. to Table 6 Atom.Type C shift/ ppnD
"H shift/ppmand JHH |-tz No, nultiplicity 1 CH 117.5e 6.89 (t) 74 (JHp)
' 117.5 6.88 (t) 2 C 153,5 24 153.5 7.16 (s) 3 Cl4 120.0 64 3' 119,7
7.13(s) 4 C 136.2 4' 135.9 5 Cl4 125164.36(s) 5 124.9:7.31.(s) 6 C
144.5 6' 145.3 7 CH 117,3 7.20(s) 7' 117.2 7.16(s)° 8 CH 72.9 5.20(s)

3 — 11197 713 0)
i |c 1362 .
'O 1359
5 |CE 137|736
5 ol 13l
6 C - | 1445
| & o |53 |
( Y £ N I R BV % R FYT T
7 | 172, | 7.16()
B CH 729 5.20(s)
g | 4.1 1512
5  |CO |1731
9’ - [ims !
T o, 516 24,37 (m)
1 | 420
1 50 | ad06(m)
1 b:3.98 (m)
o _ 12+ |CHy [217 4:2.53 (m)
N B o b22omy
DR, FV1) 232 |a260(m)
o - | b2as em
{13 [cE el |40
3 | je6z  |5220m)
Ia —Tco |172d
[14- | |t738 o o
15 |NH | |8;s@E) |55
1 | L lsway |55
16 [cl: 435 450 (AB-patiern) | 160and 6.6
. | 1445 (AB-pattern) o 16.0and 5.3




8 74.15.12(s) 9 CO1
111 49.0 a:4.06 (n) 6:3.
ar2.69°(m b:2.15 (n) 13 CH63.1 4.80 (m) 13" 66.2 5.22 (n) 14 CO 172.9
14' 173.8 15 NH 8:75 (t, br) 5.5 15 8.79 (t, br) 5 5 16 CH 43.5 4,59
(A$-pattern) 16.0 and 6.6 4.45 (AD-pattern) 16.0 and 5.3 65 16" 43.6 4.51
4.50 17 C 146.9 17 14701SC|-|1291754(d)85 18' 129.2 7.57 (d) 8.5
19 CH 129.2 7.67 (d) 8.5 19’ 129.4 7. g? (d) 8.5
. 6

73.1 9'- 113.8 11 CH 51.6 x:4.37 (n) 6:4.20 (m
98 (M) 12 CH 21.7 a:2.53 (n) b:2.29 (m) 12' 23.2

e | |46 |45l
B B 4.50
7 |C 1469
17° 1470
8 CH |1290 7.54 (d) 85
| w2 - im0 85
9 CH | 1202 767 @) 8.5
: o 1 |1294 | 169 85
& % ¢ 1245 |-
B 0 | 1249 |
21 c 162.4
ot | 1624 |
22 . . | NH, : Not observed
23 CHy 647 3.6 (s) |
101 |cH 137 . |10@®
102 |CH |196 [.78 (m)
03 [CH 546 2.75(m)
| (J *Relative to tie solvent resohance at 49.0 pprmi.

bRelative to the solvent resottance at 3.30 ppth,
°s=s{nglat, t=triplet, m=1imltiplet, br:broad, d=doublet.
5. “Obtamed in the gCOSY expenment
*The resonatice is a triplet due to couplmg with the two flttorine rmcles ‘Jcp=260'

Ha.

 HRMS calculated for c25H316:1F2N4055 (M-Hy 619.1441, found 619.1436.
W | , R |



20 C 124.9 120' 124.9 21 C 162.4 21' 162.4 22 NH2 Not observed 24 CH3
64.7 3.96 (s) 101 CH13.7 1.0 (t) 102 CH19.6 1.78 (m 103 CH 54.6 2.75
(m 'Relative to the solvent resonance at 49.0 ppm bRelative to the

sol vent resonance at 3.30 ppm “s=singlet, t=ttiplet, mrnultiplet,

br =br oad, d=doublet. 5 dobtained in the gCOSY experinent. 'The resonance is
atriplet due to coupling with the two fluorine nuclei. elcp260 Hz. HRMS
cal cul ated for C2514310172NAQgS (M H)' 619. 1441, found 619.1436. tO r 66
Crystal s-of Conpound A, n-propanesul fotggc acid salt (obtained by way of one
or nore of Exanples 15 and 16 above) were anal yzed by XRPD and the results
are tabul ated bel ow (Table 7) and are shown In Figure 3. 5 '"Cable 7 d
value (A) |1Gnystalsi afCatapoutit Anaiptgpanesutonic agid sabt (Apbgfmaﬂsbymy_of sesr 8.0 3

VV\_’ | mote of Examples 15 and 16 above) were analyzed by XRPD and the results are
tabitlated below (Table 7) atid are show in Figure 3. |

5 ‘Table? - o
[ dvalue (A) | Intenisity (%') | Intensity

N 140 4 w
o 12.4 : 87 Vs

( . 100 |30 5
| BO |3 W

1.5 7 m

70 {06 W

6.7 { | vw

64 _ | S | vw

162 {12 M

6.1 : 3 W

o 58 100 : v
R % I Y IR m
C N 3 W
L 54 5 W
53 5 "

52 2 YW

~N| 3 vw
494 3 W

4.78 o s

468 |42 5

451 (10 i

449 |7 m

440 . W




7.5 7m 7.0 0.6 vw 6.7 1 vw- 6.4 1 vw 6.2 12 m 6.1°3 vw 5.8 100 vs .
5711 m 553vw 545w 535w 52.2vw 5.13vw 4.94 3 vw 4.78
21 s ,4.68 42 s 4.51 10 m 4.49 7 m 4.40 5 w67 4.32.10 m4.29 10 m

3 _

- 4.2522s 4.19 14in. 4.14 15 m 4.07 23 s 4.04 20 m 3.-94-16 m

67
23z |10 o
429 10 m
(425 73 s
a9 (14 Tm
121 15 .
407 123 5
aod |2 m
B kY7 T m
( : _3.8'8 110 m
| 373 |15 "m
e |z |w
1359 {3 | 4
348 |18 m
i |3 -
3.12 4 K
-} 3.06 3 vw
e [zo7 6 W
I 2.84 2 R
C 2.81 3 Y
- . {276 2 yW
2.73 3 vw
270 7 Jw
12.57 2 YW
2.54 6 W
2.51 6 | w
' 2.46' B m
242 2 W
2.39 3 YW
236 3 kT




3. 88 10 in 3.73 15 in ,3 65 2 vw 3.59. 3 vw 3.48 18 m 3.28 23 in 3.12
4w 3.063vw 2.97 6 w 2.84 2 vwC 2.81 3 vw 2.76 2 vw 2.73 3 vw 2.70

"‘_2'vw »2.57 2 vw 254 6 w 2.51 6w 2.46.8 2.42 2 vw 2.39.3 vw 2363vw

r 68 2.32 2 vw 2.14 3 vw 2.01 2 vw bSC showed an endothermw th an
extrapol ated nelting onset tenperature of ca. 1350C. TGA showed no
decrease In mass around the nelting point. :

68
232 2 | : vW
2.14 3 | vw
2.01 2 viv

DSC showed an endothertn with an extrapolated.meltin'g ottset tempetature of ca.
135°C. TGA showed no dectease in mass around the melting point. |

(sm@m

Method 17-A : Preparation of amorphous Coipourd A n-butane sulfonic acid salt
A_morplious Compound A (277 mg) was dissolved iti IPA (1.77 ml) and butahe
sulfonic acid (approx. 1 eq. 70 uLy was added. Ethyl acetate (6 ) was added and

 the solvent was evaporated until dry, amorphotss solid was formed,

10

Method 17-B : Preparation of crystalline Costipound A butane sulfonic acid salt
Amofphous Cotnpotinid A butane sulfohic acid salt (71 s'mg' see preparation -
~— above) was slirried in ethyl acetate (500 p) over night The crysta]s wers ﬂ]tered
(, o off and were ait-dtied. :
15 o o | : _
' Cotmpound A, butanesulfonic acid salt was charaterised by NMR a5 follows:
21.6 mg of the salt was dissolved in deuterated dimemylsulfoxide (0.7 mt) and |
was itvestigated with 'H and 1*C NMR spectroscopy. -

20 The spectra are vety simllﬁr. t6 other salts of the satmie compound and In good
| iagre‘ement with the structure showi below, Most resonances In the spectfa' are
y present & sets of two peaks due to the slow totation around the CO-N10 bond, .
 which results it two atropisomers that s:multaneously exist in the solutlon, Thls s
"shown fot ottier salts of the same compound | |



5 Method 17 Method 17-A: P. eparation of anorphous Conpound A n-butane

.. sulfonic acid salt "Anorphous Conpound A (277 ng) was dissolved in | PA (07
- M) and butane sulfonic acid (approx. - 1 eq. 70 L) was added. Pthyl acetate
- (6 m) was added and the solvent was evaporated until dry, anorphous solid
- was forned. 10 Method 17- 13: preparation of crystalline Cbnpound A but ane
-sulfonic acid salt Anorphous Conpound A butane sulfonic acid'salt (71.5

. ng; see preparation above) was sLurrisd in ethyl acetate (500 |I) over

‘night. The crystals were filtered f%and were air-dried. 15 Conpound A,
but anesul fonic acid salt was charaterlsed by NWR as follows: 21.6 Ny of
the salt was dlssolved I n deuterated dlnethylsquOXIde (0,7 M) and was
investigated with 'H and 13C NMR spectroscopy. 20 The spectra are very
simlar to other sal€s of the same conpound and in good -agreement with the
structure shown bel oy, Mst resonances in the spectra are present as sets
of two peaks due tod4lhe slow rotation around the C9-N1O bond, which

aers thpat sinmultgneously exist in the solution. This

_i's shown for otHer sagls of fthe sanme ¢ npound 69 a3 $06 9 14 16 7 s
is 13 NH94 1 13.j2 16j17 ~ NfJ 25.iS ﬁgO 2/ 19 NH a ‘

NH

N““*1a

O
e
o
o

29

The tWo fluorine nisclei in position 1 give rise to sj:’lit resofiatices for the proton
5 and the carboh in that position. The coupling constants are 2lup=73 Hz and fop=
258 Haz. | -

_ 'Ch'et-ﬁ:ical shifts for protohs and catbons ste presented in Table 1. Prototis ih_
positi'on 22 and 24 are tot detected due to chemical exchange. There is 2 very
broad huttip between B and 9 pp in the proton spectrum cotresponditg to these

(i; "” {0 protots.

Tuble® _
" 'Hand *C NMR chetnical shift assigtirient of Componnd A n-
 butatiesuifonate salt | in dcuterated d:methylsulfoxide at 25°C

s | |

Atotit Ty'p_e C . shif/ H shiftppm®  and | Juy/Hz
No. | ppr® - | multiplicity® S |
T CHF | 116.3° 7290 73w
rooofe e lrase B0

2 C . |1515 | Hit




22 23 _~-.2s'21 99 The two fluorine nuclei in position 1 give rise to

split resonances for the proton

5 and the carbon in that position. The

- coupling constants are z3H1=13 Hz and 11& 259 Hz. Chem cal shifts for
protons and carbons ate presented 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 ppm In the proton spectrum corresponding to these 10 -
protons. C Table 8 114 and 13C NWR chemi cal shift assignnent of compound A
n- butanesul fonate salt in deuterated gpniethylsul foxide at 25C 15 At om
Type "C shift/ H shift/ppmand JNHHz No, ppnf nmultiplicity" 1 CRP 116.3.

1.29 (t) 73 (ZINr)

| ' 2 116.3' 7.

28 _(t) 73 (2Jttr)

2.C151. 5 a 70

21 151. 3 pbgma 3 CH.LH1§L§.25 (t{hand 3 11776 7.%1ﬁt)e rid ‘2 g 233.8
tinna 4'1133.4 na na _
3 |CH |1180 7.25 (O nd
3 117.6 720 nd
4 C 1338 na fa
4' | 133.4 ha N i
5 CH [123.8 734 (1) hd
s 1236 7.25 )" tid
- 6 C {1445 ha na
< | & | 1452 Hia ha
7 CH |116.3 7.19 () nid
7 16.1 712 td
[FTci {79 51309 na
8 1 |z 4.99 (s) ha
9 CO | 170.6 e na
9 | 4710 | na o |nma
i CH, | 500 2424 (m) b4.12 (m) | nd
1 469 185wy |ad
12 CH; |205 a:2.4] (m) b:2.10(m) {nd
C 12’ ol 2:2.60 (m) b:2.02 () | nd
- 13 TcH ez 4.65 (dd) 5.6 and 8.9
| e 512 (tn) od
14 Co |1702 ha ~ ha
14 - lmo fa Ha
i6 CH; (418 438 (m) nd
16 | 420  l4ssm) nd.
7 C (1447 Tha ha
[ i [1213 T7ad@ 182
| | 1276 744 ind )
19 |CH |1278  |7.66d) 182




. 5 CH123.8 7.34 (t)e nd 5 123.6 7.25 (t)"

'-,:na; 8" 7t,2 4:99(s) na 9

L (d) 8.2 127.6 7. 44 nd

rid 6 C 144.5 na na 6' 145.2
7 CH 116.3°7.19 (t)e nd 7 116.1. 7.12 (tt nd .8 CH 70. 9 5.13 (s)
] CO 170.6 na na 9 171.1tin nn 11 CH2 50.0
4.24 (n) b:4.12 (m) nd 11' 46.9 3.85 (m rid 12 CH2 20.5-a:-2.41 (m
.10 (m rid . 12" 20 a:2.60 (m b:2.02 (m rid 13 CH 61.2 4.65 (dd) 5. 6
_and 8.9 13 63.95.12 (nm nd 14 Co 170.2 nais 14" 171.0 tin na 16 CH
41.8 4.38 (m nd  16' 42.0 4.38 (m nd: 17 C 144.7 na na 18 CH 127.5 7. 44
19 CH 127.8 7.66 (d) 8.2 71. 20 C 125.1 na na 21 C -

Hatl

o4m

7 157.9 na na 24 Orb 63.3 3. 83(5) na

20 C 125.1 Ha ha
(21 T [1579 ha na
[# o 63 383 9 ta
|24 633 3.82(s) ha
26 CH; [51.4 241 (m) hd
27 CH, |273 1.52 () hd
28 |CH, |217 130 (m) nd
s 25 CH, [140 _ |083 () 73
"Relative to the solvent resonarice at 49.0 ppr.

bRelative to the solvent resonance at 3.30 ppta.
s=smg1et, d=doublet, dd=doublet of doublets, t=triplet, m=multiplet.

 the fesoftatice is a triplet due to cottpling with the two fluotine nuclef F1. fer=258 Hz,

nz=hot apphcable, tid=not determitied

5 *The Yl coupling with the mera-protons is tiot fully resolved.

HRMS calctilated for CzangCngN.tOgS (M—H). 533 1597, found 633..1.600_

10 Ctystals of Cottipound A n butahesulfonic acid salt (obtéined 4s described ahove
 in Method 17- B) were analyzed by XRPD atid the restlts are tabulated beluw
- (Table 9) and ate showti in Figtire 4. .

d-value (A) | Intensity (%) | Intensity
43 |8 m
128 81“ _ V8
103" 2 E
8.2 4 | W
- AT 3 [m
| 6.7 2. VW




24' 63.3 3.82(s) na 26 CH2 51.4 2.41 (m nd 27c142273152(m) nd 28

Cl42 21.7 1.30 (nm) nd 29 CHj
- resonance at 49.0 ppm bRelative to the solvent resonance at 3.30 ppm

dd=doubl et of doubl ets,
resonance Is a trlplet due to coupling with the two fluorine nucl ei

t1 cx=25814z.
resol ved.

. s=singlet,. d=doubl.et,

14.0 0.83 (t) 7.3

'"Relative to the sol vent

nrnultlplet t' he

F1.

t=triplet,

5 The. 4Jrm coupling with the neta-protons is not fully

na=not applicabl e,

. C26Hg2C1P2NACsS (M 14) ' 633. 1507,

-n-but anesul foni c acid salt.(obtalned ag2descri bed above

nd= not determ ned HRMS cal cul ated for

found 633.1600 is crystals of Conpound A

in Method 17-13)

wer e anal yzed by XIkPP? and the results are tabul ated bel ow- (Table 9) .and-

I n

~are shown lo-FEigure 4__"Table 5 d.value (A)
~m 12.8 81|64 10.3 4hBs 8.2 4 [m 7.7 13 i|n
6.0 10bzys—5-6-2pr3 m :

6.0 00 V8
58 29 5

56 4 w

154 i1 m

53 16 i

( 5.1 15 m
-~ 498 6.5 w
491 34 5
476 56 5

14.57 20 m

4.42 13- m

4.36 19 m
SR 430 45 5
IET) %2 s
o i3 |88 v
T 33 s
C 39 |28 :

L 382 |18 m
164- _ 6.6 w

3.58 6 m

347 5 Tw

T4 |6 |w.

338 12 m

3.35 132 5

332 25 5

329 12 m

320 |8 m

Intensity (% .Intensity 14.3°8
6.7 2 vw72 6.4 8 n1672,18



- 5.64w 5411 m 5316 m 5.115in 4.98 6.5 w 4.91 34 s- 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
it-3.92 28 s 3.82 18 in 3.64 6.6 w 3.58 16 in 3.47 5w 3.44 6 w -3.38

12 m *3,35 32 s 3.3222's 3.2912m 3.20 8 73 '3.17 9 m3.02 12 m

5

10

73
317 R = m
{302 |12 m
12,99 6 |w
1281 39 “Tw
2.75 3 | W
264 135 w
2.5D 0 |m
2.57 8 t
3,50 i w
245 5 w
2.40 6 Aw
2.31 3 vw

DSC showed an endothefm with an extrapoloted melting onset temperatire of ca
118 *C and TGA showed  0.04 % weight loss.

Method 18 : : Prepatation of salts of Corngouhd B

- Method 18-A : Getietal Method for Salt Preparation

| The following peneric method was employed to prepate salts of Compound B: 200

g of cotnpouinid B (see Prepatation B above) was dissolved it 5 m. of MIBK

' ..(ﬁ'iethyl isobutyl ketotie). To this solution was added a solution of the televant acid
(1.0 or 0.5 molar equivalent, as indicated in Table 10) dissolved in 1.0 L. of '

MIBK After stimng for 10 minutes at roofm temperature. the solvent was rethoved
by way of 2 rotary evaporator. The remaining solid material was re-dissolved it

~ about § mL of acetommle H,0 (1:1). Freeze-drymg afforded coloriess amorphous

materxal in each cise.

Acid etiplo ed

| | Esylate (ethanesuifonic acid)
_' Besy ate (benzone sulfonic acid)

4.01 34



2.9006 w 2.81 3.9 vw 2.75 3 vw 2.64 3.5 vw 25910m 2.57 8 m 2.50 4
w 2,45 5w 240 6 w 2.31 3 vw DSC showed an endothermwi th an :
-~ extrapol ated nmelting onset tenperature of ca 118 C and TGA showed a 0.04 %

wei ght | oss. -5-Method 18: preparation of salts of Conpound B Method 18-A:
‘General Method for Salt Preparation C The foll owi ng generic nethod was -
enpl oyed to prepare salts of Conpound B: 200 ng of conpound B (see
Preparation 13 above) was dissolved in 5 tnt of MRK (nethyl isobutyl
ketone). To this solution was added a gglution of the relevant acid to (1.0
or 0.5 nolar equivalent, as indicated In Table 10) dissolved in 1.0.M of
M RK. -After stlrrlng for 10 mnutes at roomtenperature, the solvent was
renoved by('.‘ytElgr exilselphatiatey evaporator. The remmining solid material was
re-di ssol vgg, F about 8 nL of acetonitrile:1120 (1:1). Freeze-drying
~afforded c 'H #¢s anor phous material in each case. 15 Acid enpl oyed:
_Esyl ate Cet gul fonic acid) Besylate (benzene-sulfonic acid) 74
Cycl ohexyl sul phamat e ' '

p-Toluenesulphotiate

5 2-Naphtalsnesulforiate

Hetnisuifate -
Methénesulphonate
Nitrate
(__ Hydrochloride
10 | |
Appropriaté chatacterising data are shown in Table 10
Table 10
Salt _ : Mw acid | Mw salt MS ES- |
Esylate _ 110.13 643.01 108.8
- | | 5314
L | 641.0
S Besylate 15818 69106 | 1568
C - N -
- | ' o  |esez
Cyclohexyl- | 17924 |712.12 | 177.9
| sutphamate R 5312
I 1 7104
Sulphate _ 98.08 630.96 5311
Bromide B0l (61319 | 5312
| _ A a1




Sul phate Brom de p-Tol uenesul phonate 5 2-Napht al enesul fonate Hem sulfate
. Met hanesul phonate Nitrate Hydrochloride 10 Appropriate characterising

- data dre shown in Table 10 Table 10 Salt Mw acid Mv salt M5 ES- Esyl ate

- 110.13 643.01 108.8 531.1 641.0 Besylate 158.18 691.06 156.8 531.1 '
689. 2 Cyclohexyl- 179.24 712.12 177.9 sul phanate 531.2 710. 4 ‘Sul phate
98.08 630.96 531.1 Bronmide 80.91 613.79 531.2 613.1 75 : _

p- Tol uenesul phonate 172.20 705.08 170.9 531.1 703.1

75
[ p-Toluenesulphonate | 172.20 | 705.08 | 170.9
R | - | 5310
o | o | 703.1
{2 T |20824 |74z | 206.9
Naphtaleriesulfonate R 5310
I | | 739.3
Homisulfate 9807 | 11638 | 5311
T | 42y |esto
4 I 630.85 |
| o " | (1:1)
Methanesulphonate | 96.11 | 626.99 | 531.1
. I 627.1
Nitrate Te3ol 59589 | 531.0
| I 5940
Hydrochloride 36.46 569.34 531.0
| | | 5800

All salts fored in this Example were atnotphous.

| ( . Method 18-B | |
5 Further amorphous salts of Compotind B were made using analogous technigues to -
those desctibed in Method 18-A above for the following acids:

1,2-Ethanedisulfonic (0.5 salt).
- 18-Camphorsulfontc
10 (+/-)-Catiphotsulfonic
p-Xylenesulfonic
- 2-Mesitylenesulfonlc
Saccharin |
Maleic



| 2- 208.24 741.12 206.9 Naphtal enesul fonate 531.1 739.3 'Henmisulfate 98.07
'1163.8 531.1 (i:2) 631.0 630.85 (1:1} Methanesul phonate 96.11 628. 99
- 531.1. 627.1 Nitrate 63.01 595.89 531.0 594.0 Hydrochloride 36.46 569. 34
531.0 569.0 Al salts forned in this Exanple were anorphous. Method 18-13

5 Further anorphous salts of Conpound 13 were nmade using anal ogous .
techniques to those described In Method 18- A above for the follow ng
acids: 1,2-Ethanedisulfonic (0.5 salt) |I S-Canphorsulfonic to
(+1-) Canphor sul foni ¢ p- Xyl enesul foni c7g2- Mesi tyl enesul fonic saccharin
Mal efic 76 Phosphoric 1)-glutamc L-arginine

Phosphotic |

D-glutatnic

L-arginitie

L-lysine

5 Llysite * HCI

Method {8-C Preparatioh of Artiorphous Comipound B, hemi-1,5-

S taphtalenedisulfotic acid salt | _
(_. 7 | ~ Amorphous Compound B (110.9 g} was dissolved in 2.5 mL 2-ptopanol and 0.5

10 equivalent of 1,5-naphthalene-disulfonic acid tettahydrate was added (dissolved it
iml 2-propanol). The sample was stired ovetnight. Only small particles
(amorphous) of oil drops were observed by microscopy. The sample was

. tevapcrated to dryness

15 x ' _
Metiod 18-D ; Preparation of Crystalline Compound B, hemi-1,5-
i aphtaieﬁediﬁulfomc acid salt 7 -
. "The crystallization experltment was cartied out at ambient ternperature _
_ | C o - Amorphous C‘ompound B (0.4 prain) wiss dissolved in ethanol (1.5 mL) and 0.5 eq- |
20 of1,5-tiaphthalene - disulfonic ac_id tetrahydrate (1.35 gram, 10 % it ethanol) was
_ sadde'd; Heptatie (0.1 mL)Was theh added uht_il the solution becarme slightly cloudy..
After about 15 minutes the solution becatme turbid, After about 30 minutes thin R
slurry was obtained and additional heptane (1.3 ) was added. The slurty was
. thatt left overnight fot ripening. To dilute the thick slurry, 4 mixture of ethanol and -
25 heptane (1 Sl and 1.0 mL respécti\)ely) was added. Aftet about 1 hout the shirey
" was fittered and the crystals were washed with a mixture of ethanol and heptane
, (1 5; ) and finally with pure heptane The erystals were dried at amblent |
B tempera_ture it 1 day. The dry crystaI_s weighed 0.395g.



"-.InI day.

L-lysine 5 L-lysine * HCO Method 18-C : Preparation of. ‘Amorphous Conpound
13, hens-1.5 naphtal enedisulfonic acid salt Anorphous Conpound B (110.9
mg) was .di ssolved in 2.5 nit 2-propanol and 03 to equival ent of -

-1, 5-napht hal ene-di sul fonic acid tetrahydrate was added (dissolved in |int
~2-propanol ). The sanple was stirred overnight, only small particles
(anmor phous) or oil drops were observed by mcroscopy. The sanple was
-evaporated to dryness. 15 :Method i 8:-t): Preparation of Crystalline
Conpound 13, hens-1.5- 1 htal enedl sulfpnic acid salt The crystallization

~experinment was carried out at anbient tenperature. Anorphous Cbnpound 13

(0.4 gram s . di,sso] ved in ethanol (1.5 nL) and 0 5.eq 20 of
‘1, 5--napht 4ElERE HIePaiaioen g adieArarpond eRb ideam 10 % in ethanol)

. was added %Q& 4.t at) jpes t hen added unt|I the sol ution becane
slightly &ﬁﬁ%——ﬂéﬁ%ﬂ!—%@é@' 15 minutes the sol ution becanme turbid. After
about 30 rmﬂuﬂﬁasus Cbﬁipoﬁt'thBr(Y owpn%@msdem}pz@dw Fé&géﬁom te (1.3 )

was added. The slurry was overni ght for ning, To.dilute the

thick slu Jaectmexzsir'érngfiémwabnmsmlmmm hamahydraﬁ mmoleaddnjzoo .
. respective ded. After about the slurry  was filtered and
~ the cry stdpgavﬁi?@mwgs"f‘@d’dﬁ‘?‘iﬁwa dﬁ%%’@“ﬁ&“@%&%ﬁ”"éﬁ@ab@%ﬁane (13: 1) and
finally w e\ Gk d at anbient tenperature-
. #Egﬁgr@ecrys?wﬁssﬂs%ﬁg eyﬁ%ﬁgaggvlﬁérﬁgf;é& thod 18-1r: Preparation
of Crystalli ne Corrpound B, hem -15- ri apht al enedi sul fonic acid salt ’

Anor phous ,Co vvaA di ssolved in 20 nL 2-propanol + 20 ni

hyl "ace athod 18 ppitatioh ofdmwstalline B OHIpOtnG B d tetrahydtate,.
‘{SSOl ved tgﬁnedxsulfomc acid sait |

10 430.7 my of the 1 S—naphtalene—dlsulfonic aCId Salt was dissolved it 30 L. -

propatiol, The solution was heated to boiling m_order to dissolve the substance. -
The solution was left ovet tiight at ambient temperature for crystallization and then
the ctystals were filtered off. | |

{5 - Method 18-G : Preparatiot of Crystafline Compound B, hemni-1.5-
- naphtalenedisulfonic actd salt -
The mother quuid froth Method 18-F was vew)_aporaged atid the solid test (61 2 mg)
| was dissolved it 6 tiL. acetonitrile/ L -propariol, ratio 2:1. The solution was left
,' C " overnight at ambient termperatire to crystallize and thet the ctystals were fittered
20 off. ' B

' Method 18- H : Pregaratlog of Cmstalhne Comgound B, hemi-1.5-

aphtalenednsulfomc dcid salt: ,
 The sample from Method 18- C was dlssolved in sbout 2 L metharol. Ethanol

25 (about 3 ml) was added as atiti-solvent at ambient tempetatute atid seeds were
 added. No Cryétallizatioh' occurred, so solvents wete evaporated (about half of the
amolint) an’d"a'new portion bf ethanol (abott 2 fnL) and seeds were added |
_ Crystalline partlcles wete fotttied when stxrred at ambnent temperature durmg
- night. |
i



5 nL 2-propanol, was added‘d_rop by drop. Precipitation occurred in about 5
m nutes. The slurry was stirred over night and then filtered. Method t8-i~

Preparation. of- Crystalline Conpound B hem -1 5- -114pht al enedi sul foni ¢ ‘aci d

salt is 430.7 ng of the 1,5-naphtal ene-disulfonic acid sal t~was di ssol ved
in 30 mL 1 propanol. The solution was heated to boiling in order to

- di ssol ve the substance. The solution was left over night at anbient
tenperature for crystallization and then the crystals were filtered off.
i5 Method 18-0 Preparation-of Crystalliqge Conpound 13, henl-1.5 .

napht al enedi sul fonic acid salt The nother liquid froth Method 18-P was
evaporated and the solid rest (61.2 rng) was dissolved in 6 nL

acet oni t ri | ¢ethed dBdnBreparstioh of Crystallifh€ompound Bohemisl $-eft  overnight at

‘anmbient tenperature tqQ crystallize and then the crystals were filtered 20 -

O f. mthodmwﬁ@&ﬁ% Crystal line Conpound B. heni-i.5-

~ ppht al enedi | ' Lt 4T O VEf BP i1 8- dj |l ved in
about 2 nL 2@#&%&% ,q%#ﬁgﬁgﬁ BZEﬁygggﬁ%?ﬁxéi?ﬁmasggdgegIggﬁgﬁ%i?@gﬁVent at

anbi ent t enpgiiidhiehe ¢nd,sagshthalefecdisulttogd. acid tetripidadtt,i zidsobredogieulr ed, so

sol vents were evaporated (about. half of the amount) . and a new portion of
et hanol $§ abptapagol was - added sactvtalinties 2uopstiol amoyit wis ishauty 2 indl. cBiener e

- f d when st i, d i t i [ i ght,.. 7 thed 18-1: -
 preparat i onsatieh gl iR ot &ic s5F RS0 80 i B0 n BeftBlupe Won LRREET 0L
salt Al h ' [ . ' i Iofhe A d1
ot val ent oHE pRERALI: L SGARE dbolillng B ool RRPIRnIchsEoly. THEIIPRIS T 2.
%ﬁpropanol,vma$ﬂhﬂded in total, the 2-propanol anount was about 2.5 int.

e _ _ . , 7 _

1o Method 18-1: Prepatation of Crystalline Compotnd B, herni-1,5-
naphtalenedisulfotic acid salt |
| Conipound B, hetni-1,5-naphtatenedisulfonic acid salt (56.4 mg) was dissolved in
1.5 L methatiol, Methyl ethyl ketone (3 mL) was added. Seeds were added to the
solutioh atid crystallization started. The crystals wete filtered off, washed with

{5  tmethyl ethyl ketohe and alr dried.

Method 18-K ; Prepatation of crystalline Cotipoutid B, hiemi-1,5-
. naphtaletiedisutfortic acld salt L | _
C‘ ‘ - Atnotphots Compoutid B (61,0 fhg) was dissolved in 3.5 mL I-Butanol and the
20 solutioh was heated to 40°C. Ih ariother beaker 57.4 mg of naphthalene-disulfonic
| acid tétrahydrate was diséolve’d in 3-ml 1-Butanol, A couple of drops of the actd
~ solution were added to the solution of cotpound B. Then seeds were added to the
solution and after 2 hours the rest of the acid solution was added (at 40°C) stowly.
Ther- the teinpetature was sibwly ‘decreased to ‘roott tempetature and. the
25 experitnerit was left undet stirting overnight. The slurry was filtered, washed with
* 1-Butanol and dried under vacitum at 44°C for 2 hours, The yield was 83%,

 Characterisation - ;_ | | |
* Crystals of Compoutid B, herni-1,5-naphtaletiedisulfonic acid salt, obtained by
30 way of Method 18-D above, was charatetised by NMR as follows: | | |



'solution was stirred at 44C for about 80 ninutes and a precipitate was
~formed. The particles were crystalline according to polarised-light
m croscopy, The sanple was filtered, to Method 18-1: Preparation of

Crystalline Conpound 13, hens-1.5- naapht al enedi splfonic acid salt Corrpound
11, heni -1, 5-napht al enedi sul fonic acid salt (56.4 ng) was dissol ved in 1.5

L nethanol Met hyl et hyl ketone (3 nL) was added. Seeds were added to the
~ solution and crystallization started. The crystals were filtered off,
~washed with is methyl ethyl ketone angyair dried. Method 18-K-.-

Pr epar-at'i on of crystalline Conmpound B, hem -1.5- .nayhtal enedi sul fonic acid

salt Anor phous Conpound 13 (161,0 ng) was- dissolved in 3.5 nL 1--13ut anol
and the C 20 solution was heated to 4011C. In another beaker 57.4 ng of

ht hal | f pni .'-d t dr at di, ssol ved 3.mL 1- But anol .
A Boupt e ohl gt e sl el tved i AVt AIcAI AN i) vas eSHEAKDR of

d b h th
fost of tﬂréfﬂac sé?c‘?ﬂﬁc i B RATR of 18 000 Bl A OB Domi® 1 1o
was sl ow mw(agcceweglﬁsqcra@ﬁ@ﬁmmmmnagp@nﬂbrﬁma@@seexperI nment was |eft

under stirring overnight. The slurry was filtered, washed with 1- 13utano| '
and drSed Alhdete apsitygovdagresuent with Hetpsopased SHstite sthawnebs g Al

aord salt conpna A HedStogs RasbRl R Witond e BEEhed, Ko RARARERRRS: St cod by
‘NWR-as. f O'Hgfégﬁatoﬁl? ar@éwﬁa d%r deﬁ&nﬁfﬁ' t‘rom SOERP NP Ate Bt H’f.i & at ed

- met hanol was | nve at MR spectroscopy. conbi nati on of
- 1D (114, 1:Mbstrteboaetlmsﬁntkelmg§ atech Cmﬂspg&@fepgﬂm&aﬂdogmq NVR

B ™ s R S R PN
- are asgi ongdis B QbPAfotd RGO 8t Liflwitaneousty exist in the solution. The 1D NOE o
expetitnent is an evidence for this, When a resonance of one attopisomet is
itradiated, the satutation is transferred to the comspandiﬁg p'eak of the other
atropisotrier. The resonatices cnrrespondmg to the 1,5-naphtalenedisulfonate
cotthtet fon do tot show atropmomensm '
15

_ There ate four ﬂuorine atotns i the mclecule They gwe nse to split resonances '
o for softie protons ahd carbons Buth the proton and the carbon resonance



het eroat ot ns are exchanged for deuteriumfromthe solvent and are not
detected. Mst resonances in the ib tHand 13C NVR spectra are present as
sets of two peaks. The reason for this Is a slow rotation around the
C9- N b bond, -which 1u results in two atroptsonets that sinultaneously exist
iin the solution. The It) NOV, experinent is an evidence for this. Wen a
resonance of one attopisoner is .irradiated, the saturation is transferred
to the correspondi ng peak of the other atropisoner. The resonances
correspondi ng to the 1,5-naphtal enedi sWg-onate. counter ton do not show
atropisonerism 1s'd g/ | $eidfsp 7 to94 DH11l. 12 f9 17 NNb -AD 9 i
to s to 92 b p-bltsi i )29 288 b There are-four fluorine atons in

t he ol ecul eottdtpendigite positen ? atessplit due tosthe sploecupling witdirths bwe flgedeons and

posi tion & AEeLp it BasBichor s ueb B ORI U RS HE Ham T aBs e nuc e
in that posihialy, mkofoRYBokiike CORRLILRpAD 1 1548 dlifortddl fHR1et Wath - 261 Hz.
o =69 Hz due to the spinb‘odpling with the fluotine nuclel in positioh 18. o
‘s Catbon resonances cottespotiditig to C17, C18, C19 and €20 also exhibit
* couplings with these fluorine nuclei. The C17 and C20 resonances are triplets with
fer=19 Hz and er=1| Hz, tespectively. The C18 resonarice is & doublet of |
doublets with coupling cotistants 'Jep=251 Hz and 31cr=8 Hz. The C19 resonance
- ( | is a multiplet. ‘
o |
Cotnparing the magnitudes of {ntegrals for resonarices cotresponding to the 15 |
naphtalénedisulfonate counter ion and the mother compound gives the
stolchiotmetric relation of a single 1,5-naphtalenedisulfonate cotthter ioti
erystallized with two tolecules of the tnother compound.

5
11 and C NMR chetnical shift assignirient and protoni-protot correlations are
shown i Table 11, | |
e ~ Table 11 o = o |
C— Atom | Type | °C_ shift/ | 'H shifdppm® and | Juw/Hz | Through-bond
No. - ppm® mﬁltiplicity" - ' | cottelation to 'H?
T [CHF 1175|681 |G | nd
v 1y s jesrm 0 |1 |ne
Z |C |15 |na T [ha a
2 | |3 | o ime e tia
3 |CH [1200  |714@" |nd 5,7
P 196 ruret s |7
4 C- |13t |ba | na e
e _135._8" - P e _



Further, the proton. resonance corresponding to H19 is a distorted doublet .
Wth 11Hp 6.9 Hz due to the spincoupling with the fluorine nuclei In -
position 16, s Carbon resonances corresponding to CO, C 18, C'19 and C20

al so exhibit couplings with these fluorine nuclei. The C17 and C20
. resonances are triplets with Zlcr<-19 It and 3lcp=l | Hz, respectively.
The C18 resonance is a doublet of doublets with coupling constants
"1cp=251 Hz and 31Cp8 Hz. The Cl9 resonance is a nmultiptet 1b Conparing
. the magni tudes of integrals for resonaqces corresponding to the 1, 5-

“.napht al enedi sul fonate counter ion andiihe not her conpound gi ves the _
stoichionetric rel ation of a S|ngle 1 5- naphtalettedlsulfonate counter ion

chimical JRTt aobeBARKEan or o BA Bat o cor Tk
Table 11 1Babie I Aomype C shlfaf ¢f <hi 1/ prtgand JiilgE Through-bod
N L A YR T IR TSPt roch T LEA AU N
MR 4 13568 na nf its| M53 CH 12510 7.31 (1) rda3, 7 | na o
N Ko T B R EATA O hd 35
7 |l 212 " led |35
B CH 729 5150 | ta nd
B g | |76 507(s) Ina | nd
( | 9 co (1730 fa e [na
| 9 1 173.5 o | Ha tia
1 [CH, 515 Ted D bdi3 [nd | 12,13
S LR SR 'Y Y-S P w1213
| | adol () b:393
| o
3 |CH, |217  |a246(mbzl7 |nd INE
2 | |22 () ind [, 13
a:2.61 () b:2.03 K
o . S R 10 .
| Q N IE CH [628  [470@d  |60ad |12
Sl | [ess |54 loa |12
| | g | | 56and
14 CO | 1724 - na : ha na
4 o limse2 o ha - | ha
16 CH, 323 |451m)  |nd  |nd
16 325 |45ty fmdc o fnd o
17 e 12100 |t | ha - |nma
18 CF | 162.88 . {ha - {ha ~ im
5 |cH |27 [13@  |69CHhe |md




5 124.9 7.28 (t) rid 3%¢' 6 C 144.4 na'na na 6' 145.3 na na na 7 CH
117.2 7.16 (t)" rid 3t5 7' 117.1°7,12 (t)" nd 3', 54 8 CH 72.9 5.15(s) na
rid 8 73.6 5:07(s) hatid 9 Co 173.0 na natin 9 173.5 hi- na na 11
CH 51.5 a:4.29 (m) b:4.13 nd 12, 13 11' 48.6 (m rid 12',13" a:4.01 (m
b:3.93 (m 12 CHI 21.7 a:2.46 (m 8:2.17 rid 11,13 12" 22.8 (m nd 11

13" a:2.61 (n) b:2.03 (hi) 13-CH 62.8 4.70 (dd) 6.0 and 12 13" 65.8 5. 14
(dd) 9.4 12' 5.6 and 9.1 14 CO 172.4 na na na- 14' 173.2 na ha na 16 CH
32.3 4.51 (m nd nd 16" 32.5 4.51 (m gad rid 17 C 121.0 na na na 18 CF
162.89 na na na 19 CH 112.7" 7.35 (d) 6.9 (th) nd .

.2(') C 127.9F ha na na

121 C 160.0 |na na fia

21 ] 159.9 fa __ ta na

24 CH; }64.8 3.93 (s) hd | nd

| |ed8  |392(9) he | nd

25 C 142.4 ha - fa ha
%6 CH | 1268 [8.16 (@) B E N A
| ( | F T [cH (135 [154@d §6and | 26, 28
. | o 12 o
28 cH |131.0 8.97 (d) (86 26,27

29 C 131.1 ' ha | | ha ha

"Relative to the sojvent resonance at 49.0 ppi.
bRelative to the solvent resonance at 3.30 ppm.
s-singlet d=doublet, dd_doublet of doublets, t=triplet, m-multnplet
4Obtainied in the ECOSY experitent. o
5 *The tesonance I8 a triplet due to couplitt with the two flu::rme nuclel Fi. l.’cp—253 Hz.
*The tesonance Is a triplet due to coupling to the two flttorine nuclei F18. Uep=10 Haz.
o *The resonarice is a doublet of doublets due to coupimg to the two fluorine nucle: FIS
| C - Uep=251 Hzand Jo=8 bz o
"Phe tesonance is 4 multiplet due to cottpling to the two fliiorine nuclei F18.
b “The tesonance is a triplet due to coupling to the two ﬂuorme nuclei F18 3Jcp—1 | Hz.
"The “JHH couplitig with the meta-protons is not fully resolved,
tas=riot applicable, nd=hot cl,etennmed.

: Crysta!s of Compotnd B:' hemi-1,5-naphtaleniedisulfonic acld salt (obtéined 'b).r
15 way of Method 18-1 sbove, were analyzed by XRPD and the results are tabulated
o 1below (Table 12) and ate shnwn in Fagure 5.




82 20 C127.9.nanana 21 C160.0 nil na na 21' 159.9 na na na 24 Cl43
64.8 3.93 (s) na nd 24" 64.8 3.92(s) na nd 25 C 142.4 na na na 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 8.97 (d) 8.6:26,27 29 C131.1 na na na 'Relative to the. solvent

. resonance at 49.0 ppm bitelative to the solvent resonance at 3.30 ppm

s=singlet, d= doubl et , dd=doubl et of doubl ets, t--triplet, memultiplet.
dobtai ned in the gCCSY experinment. 5 ' The resonance is a triplet due to °
coupling with the two fluorine nuclei 81."'Jex=263 Hz. he resonance is a
triplet due to coupllng to the two fluorine nuclei P18. 3lcp=19 Hz. s'The
resonance 1S F doubl et “of doubl ets due to coupling to the two fluorine
nuclei 1~ 1§3§.J£ct =251 Hz and 3Jcr=8 Hz. he resonance is a multiplet due to

coupling to—the-t me—ucterNiF 18. to t' The resonance is a triplet -
due to CO“BH&RE(QS iﬁg?ﬁ&% Jﬁﬁaﬁﬁyruclei P18. 3Jcx=1 1144 , The 4JHH
coupling with't g8y protong I's notl fully resolved. na=not applicable,

- nd=not de ernlned ngan of ! Canp d 8, hem -1, 5-naphtal enedi sul fonic
aci d salt | (88t ai ned ¥ t5 wayvof Method 184 above, were anal yzed by XRPD
ggd the r,%%Sts aFe *f$ulutcu sbeicw (Table 12) ahd are shomn in Pigure 5.

9.9 |22 8
el 67 vs
o 50 |18 m
_' ( [T 17 m

| [ 37 s

67 59 5

61 39 5

60 |21 §

5.6 66 vé

55 % |w

494 48 5

456 59 EE

E 439 35 8
Q | az7 |3 s
- 4.13 8t - |vs

402 |87 : vs

386 88 vs

369 (69 |

363 100 |vs

357 49 .- |8

8|5 s

323 |35 5

319 i s

316 |38 8




Table 12 Intensity d value (A) Intensity (% 18.3 99 vs 12.5 22 s 9.9
22.s-:9.1 67 vs 8.018 m 7.5 17 in 6.8 37 s 6.759s 6.139s 6.021
s 5.6 66.vs 55098 vs 4.94 48 s 4.56 59 s 4.39 35 s C4.27 33 s 4.13
8l vs 4.02 87 vs 3.86.88 vs 3.69 69 vs 3.63 100 vs 3.57*49 s 3.48 53

s 3.23: 35 s

84

DSC showed an endotherm with an extrapolated melting onset temperature of ca
183 °C and TGA showed 4 0.3 % weight loss between 25-110 °C, |

"5 Abbreviations

- Ac = acetyl :
APCI = atmospheric pressure chetnical ionisation (in telation to MS)
APL = atmospheric pressute fonisation (in refation to MS)

( w

0 Aze(& (5)-Aze)

aqueous |
(S)-azé_tidine-Z-catboxylate_ (unless otherwise specified)

Boc = tert-butyloxycarbonyl
br = broad (in relation to NMR)
ct = chiemical fonisation (in relation to MS)
| d = day(s) -
5 d = doublet (in telation to NMR)
bece = dicyclohexyl carbodiitnide
dd- = “doublet of doublets (it relation to NMR)
- DIBAL-H = di-isobutytaluminium hydride
| C - DIPEA = diisopropylethylamine |
. 20 DMAP = 4-(N,N-dimmethy! amino) pyridine
S DMF = N.N-dimethylfurmmnide
DMSO = dime'thylsulfoxide
| D'SC' = differentiat scanning colotimetry |
DVT = deep vein thrombosis
25 EbC = 1-(3-dimethylatainoptopyl)-3-ethylcarbodiimide hydroch]ofide' :
eq. = equ‘ival'ents' | | | -
ES = eleétros'pray
ESI = “electtospray interface
Bt = ethyl
P ether = diethyl ethet



3 19 43 3.16 38 84 DSC showed an endot hermvvlth an extrapol ated nelting
onset temperature of ca. 183 C andTGA showed a 0.3 % wei ght | oss between
25-110 C. 5 Abbreviations Ac = acetyl APCH atnospheric pressure chemi cal
lonisation (in relation to M5) APl y at rmspherl C pressure ionisation (in
“relation to M5) agq. ‘aqueousto'Aze(& (S)-Aze) (S)-azetidi ne-2-carboxytate
(unl ess otherw se specified) lion = tent- butyl oxycar bonyl br broad (in
relation to NMIt) C chemical ionisation (in relation to I\/B) d = day(s) 15 -
d doublet (in.relation to NVMR) DCC =88i cycl ohexyl. carbodiinmide dd doublet -
of doublets (in relation to NWR) DI mL-1i = di-i sobut yl al um ni um hydri de
DI PEA diis Propyl et hyl am ne ﬁ 4- (N, N-di mret hyl am no) pyridine DW
% B¢ mani de =DVSO & Hliaﬁfétta | sul f oxi de DSC = di fferenti al scanning

- "'N,N-dinmeth
(iol(_gr :jlrrerr:a{ th)ﬁ\rgn;p?ggsl ;/egneetbﬂ{ ?(r:rgleozl |2r5n Egchydr ochl oride eq.
“equi val ent gt,5LS el ectraspr aYcllethyl ether
HATU = 0-(azabcnzotrlazol 1-y)-N.N, N N’ tetrarnethyluromum
s - | hexafluorophosphate | .
. OHBTU = [NNN N etramethyl-O- (benzotnazol {-yhuronium
o hexafluorophosphate]
- HCl = hydrochlotic acid, hydrogen chioride gas or hydrochlonde salt
(_ : o | (depending on context) :
© 10 Hex = hexates
HOAc = acetic acid |
CHPLC = high performance liguid chromatogtaphy
tc = liquid chromatography |
_ m o= - multiplet (in telation to NMR)
15 Me = methyl .
‘MeOH = ethatiol
thit, = minttte(s)
MS = mass Spectroscopy
~ MTBE g thethyl rerz-buityl ether |
( | 20 NMR = huclear maghetic tesonatice
OAc = - acetate N
 Pab o= para-athidinobenzylaming
H-Pab = pafa-amidinubeﬁzylaimine- :
- PdIC = palladium on cabon
35 Ph = phetiyl
o PyBOP- = (benzotnazoi l-yfoxy)tripyrrohdmophosphonium |
' hexaﬂuorophos,phate |
_ q | = guattet (in relation to NMR)
QF = . tetrabutylammo_mum ﬂuoride

1 WRT

rootn tempetatire



| | ( | TGA

ESI = el'ectr'ospray'I_ntérface Et = et'hyl 30 et her diethyl ét her. 85 Pt OAc
ethyl acetate irtCH = ethanol $t20 di et hyl ether 14ATU = :

- 0-(azabenzottlazol-1-yl)-N, N, N, N-tetramathylutomum 5

hexaf | uor ophosphate | MU CN, N, N , N LA

t et ranet hyl - C)(benzotrlazoI-I-yI)uron|un1hexaf|uorophosphate) 144a"
hydrechl oric acid, hydrogen chloride gas or hydrochloride salt (depending
on context) io flex hexanes HOAc = acetic acid 13PLC = hi gh performance

| i quid chromatography LC = liquid chrggatography m= nultiplet (in

relation to NVP) B Me = nethyl McOH = nethanol mn, mnute(s) = M = nmass .

| ‘spectroscopy MI13E = nethyl tent-butyl ether 20 NMt = nucl ear magnetic

resonance fOAc acetate =Pab =sipgipilim atiqﬂdbéﬂﬁm amntl 13-Pab =
| Pd/ C = -
pa) a- am di n&o_benzy am- ne d/ cinplet?in rala 1otmoolqlvﬁ%r bon

TBTU | = [N.NN' N -tetramethyl- 0-(benzotnazol l-yl)uronium
- | tetrafioroborate]
5 TEA = tri_eth‘ylamlne |
- Teoc = 2-(trimethylsilylethoxycarbony]

TEMPO 2,2,6,6-tetramethyl- 1-piperidinyloxy free radical

- TFA

trifluoroacetic acid

i

thermogravimetric analysis

10 THF = tetrahydrofuran
TLC = thin layer chrothatography
uv = ultraviolet

Prefixes n-, s-, I-, t- and tert- have their ustal teanihygs: normal secondaty, iso, atid
15 temary

The invetition is illu_strzited. but in ho way litited, by the followlng Examptes. -
| Unless otherwise specified, HPMC polyttiers were obtained from Shin-Etsu {trademark
(; - | METOLOSETM) For iota-carrageenan the supplier was Fluka for all Examples except
) '_Examples 11 and 12 (when CP-Kelco was the supplier). Specific grades and their USP

" equivalents ate indicated below (otice only, on the first occasion that they are disclosed).

Gett eraf Test Method | | | |

_ * Three individual tablets wete tested for ﬂrug release (h 900m| media using

25 aUSP dissolution appatatus 2 (paddle+basket') at 50 tprn and 37°C. The

"~ dissolution media used were 0.1 M hydrochiotic acid (pH 1) and 0.1 M sodium

.' p’hos'phate buffet (pl—i 6.8). In-lihe quantitation was péffcsrmed ﬂsing theC

i 'Technologies fibre optic systertt with 220 hm bs the analyncal wavelength when
0.1 M HCI was used us the dissolutlon mmedia and with 260 fim as the analytical

o waveletigth when phosphate buffer pH 6.8 was used 45 the dissolution tmedi, 350




25 Ph = phenyl PyBCP = (benzot ri azol 1-yl oxy)tt| pyt rolidi nophosphoni um
hexaf | uorophosphate -q _ quartet (in relation to NMt) QP

tiet r abut yl anmoni um fluori.de 30 rt/RT = room tenperature 86 S - i n-gl et
(inrelation to NVMR) t =triplet (in relation to NWVR TBTU g

~ [NNN','N -tetranet hyl -O (benzotriazol -I-yl)uronium tetrafluoroborate] s

- TEA tr| ethyl am ne- Teoc = 2-(trimethylsilyl)et hoxycar bonyl TEMPO

2,2,6,6-tetranmethyl -1-piperidinyloxy free radical TPA = trifluoroacetic
aci d TGA t hernogravinetric analysis t§ TAP tetrahydrofutan TLC = thin

o | ayer chromatography UV ultraviolet Prefixes n-, s-, t-, t- and tent- have

“their usual meani ngs: normal, secondary, iso and 15 tertiary. The
*invention it%'nwm raaﬁb@refmceuwvnbanth bnthmdia@fmmheﬁxstumhms Exanpl es.

~Unl ess ot hey, 14PR rS; wer.e ai. ned om Shi n- Et su
Oy e O M BRE Hhs teTene Vb R R 1 S e R e or
all Exanpl %u@f&?ﬁl&treﬁﬁnﬂéﬁmhgﬁnil sis,and 12 (when. CP- KeI co was the

- supplier). SpeC| fic grades and thel r USP equival ents are indicated bel ow
(once onl y|' Arustost manisqumicmgﬂlabbaskbmf thisbiyw e, soldeisd liosieodf its uBpegr al  Test
Met hod Three indjyidu ﬂbl ets were %est d,for drugil LLease In,900mM nedia

using 5 Harrowsidestot een fa steel rod. The rod is brolght throlgh the cover of the
| dissoliition vessel and fixed by ttieats of two Teflon nuts, 3.2cm from the centre of
the vessel. The lower edge of the bottottt of the basket Is adjusted to be 1ctn above

the paddle. The basket is directed along the ﬂow stream w:th the tablet under test

- ( . s Stahding ot its edge).
10 .
. EXAMPLE |
Ditect compression of Cotpound A with HPMC 10 000 cPs and HPMC 50 cbs,
 ratio 50:50. |

_ The active substance and exciplents matetial were mixed in a beetmg vat. The
15 granulate was tubricated with sodivm stearyl furnarate attd commptessed ifito tablets using an

excetiterpress,
| _ | Weight | | Arriount
s o CnmpoundA o 50.5 ing - 200%
C | HPMC 10000 cPs 1000mg | 5%
[HPMC50cPs -. 000mg | 395%
Sodium stearyl fumarate | - 2.5mg . T0%
Relesse Datt _ | _ S
Time (min). ' % roleased in bufter pH L1 % rcléased in buffer pH 6.8
% | 0 0
15 T 7 R
e
7 B V' 3




'_25 a USP di ssol ution apparatus 2 (paddle+basket1) at 50 rpn1and 371C. The
di ssol ution nedia used were 0.1 M hydrochloric acid (plt. 1) and 0.1 M

godi um phosphate buffer (pl3 6.8).

In-1ine quantitation was performed

using the C Technologies fibre optic systemwith 220 timas the analyticai

wavel engt h when
nm as t he anal yti cal
as the dissolution nedia. 350 87
with both media. For the first two houB§
~was neasured every 15 m nutes,

and then every

0.1 MHO was used as the dissolution nedia and with 260
30 wavel engt h when phosphate buf f er
urn was used as the reference wavel ength

of the analysis the rel ease val ue

pld 6.8 was used

hour for the remai nder of

t he anal ysi sg—¢= . ?k&%-@#-ﬁ&&h—ﬂffe*—se+dered -
. in one of itls upper, S marrow sides t'o the enfl of a steel rod. Thejrod Is
" brought thrqugh—the P3yel of tne oI sggrutton Vesser and 11 %ed by ans of
two Teflon nuts, 3.2Cmffomthe centre of thelvessel. The | ower_edde of
~ the bottomd the bagdet {1 s adjusted B8 be | cm above the ppddle. The
basket is dilcected alonglthe flow streamwith the tablet ynder test | C
standing on{its edgeld0 t p EXAVPLE 1 Dﬂﬁect conpreSS|on of "Chhpound A with
HPMC 10 OOO«ePsuandT§§t 56—ePs——f-art-i-g-50-50-+ Fhe—act-ive—sHbstaneefand
~excipients rateri al efjmxed in-a bég—lng vaf. The is grartul ate was
|'ubri cated Wit sodbégass earyrfumar agg and co : ' € usi ng
an- excentet|press. 1'ght Anmount  Conpound A 50.5 ng 20.0% "HPMC 10000 cps
100.0 nmg 39.15 % HPNOHO| cPs 100. 0 ny739. 5% Sodi um stearylagumarate 2.5 ng
1.0 % : - : :
= 720 B1 33
( ' 840 86 38
960 93 43
1080 99 47
1200 105 52
EXAMPLE 2 |
Granuiation atd comptession of Compotind A with HPMC, solubilizing agett and
5 filles. |

"The active substance, antioxidant and solubilizer were dissolved it ethanol and

sodlum stearyl fumarate and c:ompressed into tablets usmg ati excentetptess.

10

 distributed in the exclplents. This mixture was then granulated with HPC dissolved in
ethanol. The granules were then dried int & dryihg oven. ‘The granulate was lubricatccl with




Rel ease Dats Tlrre (m n) %rel eased in buffer p14 1.1 %rel eased in buffer
"pH6.8 000 157 1 3011 2 45 14 3 3 88 60 17 4 120 27 7 180 35 10

240 42-13 360 55 18 480 65 23 600 74 28 720 81 33 840 86 38 960 93 43
1080 99 47 1200 105 52 13XAWMPL182 Granul ation and conpréssi'on of Compound
A with 141" NC sol ubi'lizing agent and 5 filters. The active substance,

antioxi dant and sotubilizer were dissolved in ethanol and distributed in

t he excipients. This m xture was then anul ated with HPC dissolved In

“ethanol. The granules were then dried: a drying oven. The granul ate was
“lubricated with - sodi um stearyl fumarate and conpressed into tablets using
Han excenterrp'r"e ST _ Weight | Amount
CompoundA : ~ 10 g T 4.7%
Polyoxyl 40 hydmgcnated castot oil 10 mg o 47%
Propyl gallate | 0.06 mg T 0.03%
HFC LF | lomg| 47%
HPMC 50¢cPs 70 mg S 339,
HPMC 16000 cPs 30 mg 14%
- Sodium alttninium silicate 47 mg 2%
| ( - | Lactose, anhydrous .- o 28 mg - 13%
| Microp}ystalline cellulose 3mg | 14%
Sedium steatyl fﬁm‘arate 4 mg S 20%.
| Relesse Data | .
Titie (thin) % teleased in buffer pH 1.1 | % released in buffet pH 6.8
I o | 0 , 0
| - 15 - 1o - g
- ECE ] T R TN
C | PEINNN RUE 30 B 13
- 60 —  u | i6
120 - 39 . ' 26
180 T ® - 3
240 — & 45
360 - 83 | 65
® | = - 7O
~ 600 108 e TR
. 720 _ 11 - - h4
80| T BVE
S0 | 14 1




89 Wi ght Anmount Conpound A 10 ng 4.7% Pol yoxyl 40 hydrogenated castor
oil- 10 ng 4.7% Propyl gallate 0.06 ng 0.03% HPC LF 10 ng 4. 7% HPMC 50
€eps 70 ng 33% HPMC 10 000 cPs 30 ng 14% Sodium alum niumsilicate 47 ng
22% Lactose, anhydrous 28 ng 13% Mcrocrystalline cellulose 3 ng 1.4%
Sodirum steatyl funmarate 4 ng 2.0% Release Data Tine (nmin) %released in
buffet- pH 1.1 %released in buffet pH6.8 0 0.0 15 10.8 30 15 10 45 20
13 60 24 16 120 39 26 180 52 36 240 64 45 360 83 65 480 98 84 600
108 98 720 111 114 840 113 123 960 9G4 129

1080 | 117 T 132
1200 T 120 132

The results have tiot bee cotrected for the significant backgotind absotption from
the tablet triatrix, thus telease vatues of 120% and 132% are seen in 0.1 M HCI and 0.I'M
sodmm phiosphate buffer pH 6.8, respectively.

EXAMPLE. 3
( o Granulation and compression of Compound A with HPMC, SDS and fillers.
* The active substance and excipients material were mixed in a beeting vat. The
gratiulate was hubricated with sodlutnstearylfumarate and compressed Into tablets using ah

10 excenterpress

_ Weight | ~ Amotunt

Compound A | T 50 mg 23%
HPCLF 13 mg - 6%
HPMC 50 cPs : - 100 mg , 47%
Matnitol | | 50 mg | 23%

o Sodiutn lauryl sulfate ' 20mg 9%

C | Sodium dihydrogcn phosphate , : _
dihydrate 75 mg o _35'%
| Sodium stearyl fumarate . g -' 1%

EXAMPLE 4:An Examhle of a formulatign comprtsmg the esylate salt of
Compound A, HPMC and SDS -

15

Weight | Amourit

esylate salt of Compound A - - 50mg . 23% . !
HPCLF 1 Bm | & |




.90 1080 117 132 1200 120 132 The:results have not been corrected for the
si gni ficant backgound absorption from the tablet matrix, thus release

val ues” of 120%-and '132% are seen in 0.1 M 140 and 0.1 M- -sodi um phosphate.
buffer pH 6.8, respectively. 5 EXAMPLE 3 Granul ation and conpression of
Conpound A wi th - HPMC, SIDS and fillers. ~The active substance and

exci pients material were nmixed in a besting vat. The ‘granul ate was
~lubricated wi'th sodiunstearyl fumarate and conpressed into tablets using an
to excenterpress. Vi ght Amount ConpBlind A 50 ng 23% HPC LP 13 my 6% HPMC

. .'50 cPs 100 ng 47%. Mannitol 50 ng 23% Sodi umlauryl sulfate 20 g 9% L

. ' SOdI Um di hyrete ogen p‘lrrUaphatc 358 5—ch :ly’UL =t R-Stetr 1 £ rate 3
1% my EXAMPLE 4: An Exanple of a fornmpulation WB‘@Brl S5ing thé e salt
“of . Conmpoungd ) ) 15 Ve ghtTATount afe-satt ound A
50 g 23% Hp _ME@%% ast DS_ ik 1088 X795 |

Mannitol o ' 50mg S 23%
Sodium lauryl sulfate | 20 mg 9%
Sodiuttt dihiydrogen phosphate dihydrate _ TSmg | 35%
Sodium stearyl futnarate | I mg 1%
(‘ - The fortmulation ws prepared accorditig to the method of Exarnple 3.

EXAMPLE 5 An Example of a formulation with esylate salt of Cottipound A and

5 Xanthan Gum
L _  Weight | Amotint
esylate salt of Compound A~ | 50mg | 9%
Xanthan Gutn : - 200mg S BO%
Sodiu stearyt fumarate 2.5 mig — 1 %

The f_ormulation was prepared Accotding to the trethod of Exatnple 3.

10 EXAMPLE 6: Examvla ofa formulatnon of the esvlate salt of Com_b_und A mth HPM
- and 1gta-Carregeenan

. - Weight | _Amounﬁ._
esylate salt of Cotpound A | . 500mg | ' - 50%
HPMC 10 000 cPs -— T d5mg %
Iota~Cm-ragééﬁan o - _:245 mg |- o 72_5_‘% o
| Sodium stearyl fumarate' o 10 _mg. R L

. The formulation was ﬁr.epar_ed 'act_:ord_i"ng to the method of Exémplg 3.



HPC L)~ 13 ng 6% 91 Wi ght Ampunt 1RPMC 50 cps 100 ng 47% Mannltol 50 ng
23% Sodium lauryl sulfate 20 nmy 9% ' Sodi um di hydr ogen phosphate di hydrate
75 ng,35% Sodium steatyl fumatate 3 ng 1% F The fornul ati on was prepared
according to the nmethod of Exanple 3. EXAMPLE 5 : An Exanple of a
formulation with esylate salt of Conpound A and 5 Xant han. Gum Wi ght
Amount esylate salt of Conpound A 50 ng t9% Xanthan Gum 200 ng 80%

Sodi um stearyl fumarate 2.5 ng 1 % The fornul ati on was prepared accordi ng
to the nethod of Exanple 3. to EXAMPLEYg): Exanple of a fornulation of the
- esylate salt of Conmpound A wth HPMC and iota-Carreeeenan Wi ght Anpunt
esyl ate sait of Conpound A 500 ng 50% 14PMC 10 000 CPS 245 nmg 25%
“lota-Carrageetian 245 ng 25% Sodi um stearyl funmarate 10 ng 1% The’

formul ati on was Ry epa o|7a cor dj n 10 the,met d of arTPI-e,.B. 92 ltE VPLE
1 i Exanglle of 2/ 8

Conpound A wi th HPMC and '@61‘?& wgggﬁﬁ{ﬁWArgﬁfot A enat

Weight Amount
n-progyl sulphotiic dcid salt of 100 mg 3%
Cotripoutd A o |
- HPMC 10 000 cPs 150 mg 30%
(:_ | Tota-Catrageenan 250 mg 50%
' Sodium stearyl fumarate - 5mg 1%
) _
The fon_nulation was prepated accotding to the method of Example 3.
- EXAMPLE 8 : Example of 3 formulation of the besvlate salt of Cotnpound A with HPMC
atd fota-Carrepeetian
| Weight Atount
besylate salt of Compound A 20 mg 16%
| HPMC 10 000 cPs 50 mg 1%
Q ~ [Tota-Carrageenan 50 mg 41%
| Sodium steatyl famatate 2 mg 2%
10

~ The formulation was prepated dccording to the method of Example 3,

Direct compression of esylate salt of Cumpound A with HPMC 10 000 cPs and

15 HPMC 50.cPs, tatlo 50:50.

EXAMPLE 9




n- pkopyl sui phoni c acid salt of 100 ng 20% Cor'rpbund A HPMC 10 000 cPs 150
mg 30%0 |ota-Carrageenan 250 ng 50% Sodi um stearyl fumarate 5 ng 1% 5
The fornul ati on was prepared accor di ng to the method of Exanple 3. EXAMPLE:

-8 : Exanple of a formulation of the besylate salt of Conpound A with HPMC

and i ot a- Carregeenan Wi ght Anpunt - besyl ate salt of Conmpound A 20 ng 16%
HPMC 10 000 cps 50 ng 41% C | ota- Carrageenan 50 ng 41% Sodi um stearyl
fumarate 2 mg 2% to the fornulation was prepared according to the nethod
of Exanple 3; EXAMPLE 9 Direct conprésksion of esylate salt of Conpound A
with HPMC 10 000 cPs and 15 HPMC 50 cps, ratlo 50: 50.° 93 Wi ght Anmount

ot L I al oy 20 . . 0. 0/ 39 5 %

esyl at e salt—of—Corpourre—Ai—S0—5Sr-re—26-
HPMC 50 cp$ 100.0 ng 39.5 % Sofli um steaﬂﬁllgl’ftu ate 2.5 r’rﬁn‘PUQt%Tre
active subj [ an et erT al T Xed T efftg vat .

The granula E@g&\%@[‘ﬁ g&a &{n?d&w th_sodi urrqgfngary f umar atezg gla'?corrpressed'

Into tablelgyipdCnooBOcPs - | - 100.0mg | 39.5 %
HPMC 50 cPs - 100.0 mg ' 395%
Sodivm steary! fumarate - 25mg - 10%

The active substance and excipients imaterial has been mixed iti a beeting vat. The
praitlate was lubricated with soditin stearyl fumarate and compressed into tablets using an

” ( excetterpress.
5 f
Release Data - _ _
Time (thin) . % released in buffet pH 1.1 % refeased in buffer pH 6.8
0 - 0 ' 0
5 6 2
30 T 1o )
FE 13 5
60 | 5 6
| i | A 9
. (:; N - 30 12
N 240 T w ST
360 | D
a0 | 57 T 25
600 | G -
720 T m 74
840 | I | 38
960 | g | 2
so | 8 T e
0 | % | &




excentetpress. 5 Release Data Time (thin) %released In buffer pH 1.1 %
released.in buffet pH6.8 000 156 2 30 10 4 45 13 5 60 15 6 120 23
9 180.30 12 240 37 15 360 48 20 480 57 25 600 65 30 720 72 34 840 78
38 960 83 42 1080 87 46 1200 90 49 94- EXAMPLE 10 Direct conpression of
esyl ate salt of Conpound A with HPMC 10.000 cPs and iota-carrageenan,ratio -
50:50. 5 The active substance and excipients material has been mxed in a
beefing vat. The granulate was |ubricated with sodiunstearyifumarate and

conpressed Into tablets using an excedderpress. Wi ght Amount

EXAMPLE 10
Ditect compr_ession'of esylate salt of Cotnpotind A with HPMC 10 000 cPs and

 {ota-carrageenah, tatio 50:50. |
The active stbstance and exciplents matetial has beei mixed in a beeting vat. The

5
~ pranulate was lubtlcated with sodiumstearylfumarate atid compressed itito tablets usitig an
excetiterpress. |
- ( | | ' Weight ~ Amount

-esylate salt of Compound A 50.5 mg | 20.0 %
HPMC 10 000 cPs 100.0 mg 39.5 %
Iotd-carrageenan (Fluka)- 100.0 mp : - 39.5%
Sodium stearyl fumaraie ' 25mg 1.0 %

10 Release Data

Time (min) % released in buffer pH 1.1 | % teleased iti buffer pH 6.8
0 o , 0 . 0.
T 15 3 | 2
C - 30 5 - 3
. 45 6 | 5
60 8 6
120 - - 15 13
T80 3 T
20 | 9 B
360 | 43 o 51
480 | 51 A
600 | 0 Y
120 | TR 04
840 | - 8 106




esylate salt of Conmpound A 50.5 ng 20.0 % HPMC 10 000 cps 100.0 ng 39. 5%

| ot a- carrageenan (Pluka) 100.0 ng 30.5% Sodium stearyl fumarate 2.5 ny

1.00/6 -n Release bats Tine (mn) %released in buffer pH 1.1 % rel eased

in buffer pl4d6.8 000 153 2 3053 4565 6086 120 15 13 180 22

21 240 29 30 360 43 51 480 57 72 600 70. .91 720 81 104 840 88 106 95
960 94 106 1080 96 106 1200 96 106 EXAMPLE 11 The besylate salt of

Compound A and excipient materials were granulated in a 5 high shear :
granul ator. The granul ate was dried agg | ubricated with
sodi ut nstearyl fumarate and conpressed”into tablets using an excenterpress |
Wei ght Anpunt

960 _ 04 106

1080 96 106

1200 96 106
EXAMPLE |1

’I‘he besylate salt of Cotnpound A atid excipient matetials were gratiulated in

high shieat granulator. The granulate was dried and lubticated with

sodittmstearylfumatate and ‘comp'ressed into tablets using an excenterpress.

Weight Atnoutit
Besylate salt of Compound A | 230 g 57 %
HPMC 10 000 cPs 17 mg 1%
HPMC 50 cPs 12 mg 3%
Tota-Carrageenan 141 mg 35 %
| | Sodium steary] fumarate 4img 1 %

Release Daty

Tite (houts) % réleased it buffer pH 1.1 % released in buffer pH 6.8

0 ) 0

05 6 5

1) o 12

13 T 20
2 19 28
3 77 a5
i 35 61




Besyl ate salt of Compound A 230 tug 57 HPMC 10 000 cps 17 ng 4% HPNC 50
cPs 12 ng 3% tota-Cartageenan 141 ng 35 % Sodium stearyl .fumarate 4 ny |
%- Rel ease Bata Tine (hours) %released in buffet pH 1.1 %rel eased:.in
‘buffer pl14 6.8 000 0.5651 10 12 1.5 14 20 2 19 28 3 27 45 "4 35
61 96 5 42 76 6 -.87 7 - 95 8- 98 998 10 - 9% 12 - 98 EXAMPLE 12
The besyl ate salt of Compound A and excipient materials were granulated in
a 5 high shear granulator. The granulate was dried and lubricated with
sodi unst earyl fumarat e and conpressed i 860 tablets using an excent er press

- Wei ght Anount  Eesyl ate salt of Conpound A 230 ng 45 %

42 76

5
G T 87
7 - S 95
g : o
5 : ' 58
0] - | 58
- o8

4 o

o " EXAMPLE 12

The besylate salt of Cofnpound A and excipient thatetials wete granulated ifa
5 high shear granulator. The granulate was dried and jubricated with '
sodiuthsteatylfisrmarate atd compressed into tablets using an excentetpress.

| CWeight - Amount
{ Besylate salt of Cotnpotinid A .230 tig | 45 %
HPMC 10 000 cPs. 14mg - 3%
| L 1 " HPMCSochs 163 mg | | 32%
| lota-Catrageenan 9dmg | - 19%
‘Sodium steary! fumarate | | 5 mg. 1%

Release Duta o | o
" Time (houts) | % teleased in buffer pH 1.1 % _teleased in buffer pH 6.8

05|




HPMC 10 000 cPs 14 ng 3 % | WMC 50 cps 163 ng 32% | ota-Carrageenan 94 ng 19
% Sodium stearyl famarate 5 ng | % kel ease Data: Time (hours) %rel eased
i.n buffet pH 1.1 %released in buffer pH 6.8 00 0 0.55 4110 8:97 1.5
.16 12 221 16 33224 443 32 55439 6- 46 7 - 53 8- 60 9 - 66

10 71 12 81 14 8s 16 94 1s 98 20 - 100 EXAMPLIi .13 {. The besyl ate salt
of Conpound. A andexci pi ent materials were directly 5 conpressed.

97

15[ T | 1z

2 2 | 16

3 32 ' = 24

4| 43 _ ' R

5 54 | 39

6 - 6

7| - | "~ 53

R 8 - N L 6_0 |

( | 9 T T 66
o 10 P T
12 - B

T4 : 58

16 - 54

SCEl - TR

20 - 100

. | o - EXAMPLE 13- R
o (\: " The besylate salt of Compound A and excipient materials wete directly

5 cdﬁlptéSsed. |

Weight 1 Amount

| Besylate salt of Compound A S 263mg - | - 65%

HPMC50cPs | - A37mg. | Mw

| ..SodiumSteaiyl fumarate | 4mg | 1w

.:”_Rel_eés'e?'Dag' B e TN
Tite (mit1) = | % relessed iti buffer le.l | % teleased i buffer pH 6.8 -




- Wi ght Ampbunt gesyl ate salt of Conpound A263 ng 65% HPMC 50 cps 137 ng

~ 34% Sodi um stearyl fumarate 4 ng 1 % Release Bata Tine (nmn) %rel eased in
buffer. pH 1.1 %rel eased in buffet pH6.8 98 000 153 4 30 87 45.13
10 60 18 14 75 23 17 90 27 20 105 32 23 120 36 26 150 44 32 180 51
37 210 59 42 240 66 47 270 72 52 300 78 56 330 - 60 360 - 64 390 67
420 - 70 450 - 74 480 - 76 :

o8
0 0 0
15[ 3
30 8 | 7
B i3 | i
60 8 - 14
T 7
o0 27 20
. 105 32 R
<i. - 120] 36 a— T
o] 4 R
180 ST kY]
21| T - 42
240] 66 4
270| 7 R
300 78 | 56
330 T 1" 60
S | 360 B T T o
o T 390 . T &
"(i} B . T
s S 40 - B
480 - 1 76
510 = L
40| - T8
E I 1 Y
60| . - B 86,




'-_.510 - 79 540 82 570 84 600 86 99 EXAMPLE 14 Exarrpl es of formul ations
~conprising the besylate salt of Conpound A. Exanples 14-A and 14-8 .are.
prepar.ed according to the general nethod of Exanple 3 or 11. 5 EXAVPLE 14-A
Wi ght Amount  Besyl ate salt- of Conpound A 50 ny 23% HPC LP 13 ng 6% HPMC
50 cPs 100 ng 47% Mannitol 50 tug 23% Sodiumlauryl sulfate 20 ng 9"/a
Sodi um di hydrogen 35% phosphate dehydrate 75 m g Sodi um stearyl fumarate 3
ng 1% EXAMPLE 14-E Wi ght Anpunt Besylate salt of Conpound A 150 ng 35%
- Pol yet hyl enoxi deWsk N-60X 200 ng 47% Wcrocrystal | ine cel lul ose 60 14%
Pol yvinyl pyrrolidone X30 10 my 2% Sodi um stearyl fumarate 3 ng 1%
EXAMPLE 14- C Wi ght Anount L
. . - EXAMPLE 14

Examples of formulations cotitptising the besylate salt of Compound A. Examples
" 14-A and 14-B are prepited accotding to the general method of Exarriple 3 ot 11.

5 | 'EXAMBLE {4-A

 Weight | Amount
B'é.sylate salt of Compourid A - S0mg ' _ 23%
‘ HPC LF T Bme %
( HPMC 50 cPs - 100mg 47%
o Mariftitol " 50mg o 23%
Sodiu latryl stilfate _ 20mg , 9%
Sodium dlhydrogen B _ : o
75 mg 35%
phdsphate dthydrate _ _ - o
Sodittt steatyl fumarate 3mg 1%
EXAMPLE 14-8
| . _ - Weight ~Amount
o Besylate salt of CbmpouticlA . 150 mg | o 35%
Q PolyethylenoxideWSR N-6OK | 200mg %
o chrocrystalline cellulose 80 - o 14%
" Polyvinyl pyrrohdone K30 10 mg . T 2%
Sodium steatyl fur_narate | - 3mg | . 1%
| EXAMPLE 14.C
, _ g - Weight - B Amoun_t
'- Besyléte salt of Comnpound A | 132 g S 30% |
| Polyeth}rlbnoxvichSR‘ N-60K | = -200mg | "___59%
Sbﬂium stéaryl f:imarate ‘4mg_. B | 1%

o




Besyl ate salt of Compound A 132 ng 30% Pol yet hyl enoxi deWsP, .N-60X 200 ng
69% Sodi um stearyl fumarate 4 ng 1% 10 100 The fornul ation was prepared
‘according to the nmethod of Exanple 3. Release Data for Exanple 14-C Tine -
" (hours) %<rel-eased in buffer pH6.8 00 0.53 15 t.579 2511 3 13
418 523 628 733 B38 944 10 49 11 54 12 60 1365 14 70 15
74 16 7% ' o - _ S

100

_The fottnulation was prepared according to the tiethod of Exampie: 3

Release Data for Example 14-C

Time (houts) % telcased in buffer pH 6.8
| | 0 0
o 0.5 3
- i 5
( | 1.5 K
N . -
25 i1
3 13
) 8
5 23
5 28
7 33
8 38
9 24
C 10 9
it 54
12 )
13 3
14 70
13 74
16 78
17 82
i8 86
9 89
20 92




17-82 18 86 19 $9 20 92 101 21 95 .22 97 23 99 24 100 EXAWPLI; 15
Exanpl es of fornul ati ons conprising the hens-napht hal ene 1, 5-di sul phonic
‘acid- 5 salt of Conmpound P. Al fornulations are prepared according. to the .
general nethod of Exanple 11. EXAVPLE 15- A Wi ght  Anmpunt B
Henr i -napht hal ene 1,5 di sul phonic acid salt of 20 ng 16% Conpound HPMC 10
- 000 cps 50 ng 41% lota-Carrageenan SO ng 411116 C Sodium stearyl fumarate
2 ng 2% .1tl EXAMPLE 15-13 Wi ght Anobunt Hem -naphthal ene 1,5 di sul phonic
* acid salt of 200 ng 44% Conpound E PdiQfet hyl enoxi deWSR N- 60K 250 ng 55%

T R T
22 97
23 | 59
24 | 66"

EXAMPLE 15

N ‘Exatnples of fonnulations cotmiptisitig the hemi-haphthalene 1,5-disulphonic acld.
( 5 saltof Cotmpottid B. All formutations ate prepated according to the general
~ method of Bxample 11, | |

EXAMPLE 15-A

o _Weight | Amount
Hemi-naphthalene 1,5- | | o | |
disulphonic acid saltof | . 20mg R (/B
Cotpoutd B D | L
“HPMC 10 000 cPs . S0mg | A%
_ lota-Carrageenatt . S0mg - 41% |
; [ = -Sodiumstearylfuma‘rata T 2mg o %
o E ' R
| EXAMPLE 15-B
| | Weight ] Amount
“Hemi-naphthalens 1,5- | |
© disulphobic scidsaltof | 200mg | 4%
- compowdB | | L
PolyethylenoxideWSR N-60K “250mg 55%
- Sodium stearyl fumatate |, | -_Amg. . IR\




~ Sodi um stearyl funarate 4 rrg 1% 102 EXAMPLE 15 Wi ght- Amount

Hemi - napht hal ene 1,5- 200 ng 40 % di sul phonic acid salt of Conpound B -
14PMC,10 000 cps 120 my 24% HPMC 50 cPs 180 ng:36% Sodi um stearyl _
fumarate 5 ng 1 % 1+urther Exanples may be prepared as above In which HPMC -
I's replaced by, or mxed wth, PEO In cast of a mxture, the proportion

of PEE :14PMC may range from90:10 to 5 10:90 % A particular mxture |Is
PBO : HPMC 80% : 20% or 75%: 25% HXAMPLH 16 Granul ati on and conpressi on
of Conpound A with HPMC, SDS and filleggy The active substance and
excipients material-were mxed in a beeting vat. The granul ate 10 was

| ubricated with sodiunstearyl fumar ate and conpressed into tablets using an
excent er press. Wi-ght Amount ConpouBNAMPIE i65-08% HPC LF 13 ng 5% HPMC 50

~ ¢cPs 60 ngy ﬁﬂé-N&nd-Ld-EO—mg—;&%-SeduM—M—La&e—@G—mg—l%—&rdl um
- di hydrogery phosphat e dehydrate 75 ng 28%ght3 Weilght AnpAntount

Hemi-_naphthalene 1,5- L 200mg - | | 40 %
disulphonic acid salt of .
Compound B |
HPMC 10 000 ¢Ps 120 mg 24 Y%
] HPMC 50 cPs | 180 mg i 36 %
- ( _ Sodium stearyl fumatate S myg R | | %

Futthet Examples may be ﬁrepared as above it which HPMC is teplaced by, or tiixed |
with, PEO. In case of a mixture, 'the'proportion of PED : HPMC may range from 90:10 to |
5 10:90 %. A particular mixture is PEO : HPMC 80% : 20%, ot 75% : 25%.

EXAMPLE 16
Granulation and comptession of Compotnd A w:th HPMC, SDS and fillers,

The active substance and excipients material were mixed it 4 beetmg vat The granulate
10 was lubricated w:th sodiumstearylfumarate and compressed into tablets usifig an

| C - excehterpress.

- Weight -~ | ~ Amiount

Cotmpotind A C 148mg - | 18%

HPCLF -~ B 13 mg. - 5%.
HPMC 50'cPs 60 mg o 12% ,
| Mannitol 50mg 19% ;
Sodiar lausryl sﬁsfate_' 20 mg e | o |
| '.Sodium dihydrogen B SR - | ]
| phosphate dihydeate {75 mg - [28% |




- Sodi um st earyl fumarate 3m 1% Rel ease Data Tlrre (m n) %released in

buffer pH 1.1 %released in buffet pH 6.8 000 15 9 9 30 19 24 45 28 .

43 60 37 63 120 70 109 180 92 114 240 103 115 360 106 116 480 106.116
600 102 116 720 100 116 1 840 100 116 960 99 116 1080 99 116 1200 99

- 116 EXANPLE 17 5 Direct conpression of Conpound A w th Xanthan Gum and

i ota- Carrageenan, ratio 50:50. The active substance and excipients

material were mxed in a beeting vat. The granulate was |ubricated with

sodi unstearyl fumarat e ‘and conpressed ilfo tablets using an excenterpress.

104 . Wi ght Anount Conpound A 50.5 ng 20.0 %

Weight , Amount 1

Sodiur steary! fumarate | 3mg ' 1%

Relegse Data | | o
["Time (mi) | % roleased i buffer p 1.1 | % released in bufter pH 6.8
- 0 - o | 0
( 15 5 — 5
- 30 15 24
45 28 43
60 37 S 63
120 70 106
T " 14
240 103 T 115
60 | 106 | 116
480 | 106 T 116
&0 | ) | 116
720 — 100 116
- ( T o 10 — {16
| %60 | . 9B G
1080 T % 116
200 | ETH | 116
R  EXAMPLE 17
5 . Direct compression of Compound A with Xanthan Gum and iota-

‘ Carrageenaﬂ ratio 50 50
The active substance and exmpxents taterial wete rmxed ina beetmg vat.

The grahulate was lubricated w1th sodmmstearylfumarate and compressed into

tablets usmg an excentetpress



t-Cattageenan -100.0 ng 39.5 % Xanthan Gum 100.0 ng 39.5 % Sodi um st eary|
fumarate 2.5 ng 1.0 % Release data Tinme (mn) %rel eased in buffer pH 1.1
%released in buffer pH6.8 000 1521 3041 4552 607 3 120 12
6 180 16 it L. 240 21 17 360 30 31 480 39 45 600 48 60 720 56 75 840
63 88 960 7097 1080 75 100 1200 79 100 105 Any Exanple above which
uses the free base or a salt other than the besylate salt of Conpound A
-may be repeated using the besylate salt of Cbnpound A. Particul ar aspects
of the invention are provided as foIIo“g A nodi fied rel ease

phar maceuti cal conposition conpr|5|ng, % act

formula (1): (F)n ~12 '

Weight o Amourt
Compound A 1 50.5 mg . - 200%
{-Cattageenan _ 100_.0 fig : 39.5%
Xatithah Gum {000mg ] 395%
Sodium stearyl fuinarate 2.5mg __ 1.0 %
| Release data |
Time (i) . | % released i buffer pH 1.1 | % releused in buffet pH 6.8
0 0 0
15 | 2 1
30 4 1
45 5 2
60 7 3
120 12 | G
S 180 16 -‘ 3
C i 0 [ | A
| 30 [ 30 31
480 g 39 45
60 | 48 T 60
720 T 56 | 15
840 63 , 88
%60 - | - - . 70 ] 97
1080 o 75 100
1200 REEET) T {00

ive i ngredient, 'a conpound of




HO (1) NH2 o c | O31 wherein R represents Cl-2 al kyl substituted by
one or nore fluoro substituents; to R2 represents hydrogen, hydroxy,

met hoxy or ethoxy: and n represents O, 1 or 2; or a pharnmaceutically
acceptable salt thereof; and a pharnaceutlcally acceptable diluent or
carrier; provided that the #ortnul ation may only contain Iota-carrageenan
and a neutral gel ling pol yner when the conpound of fornmula (1) is in the
formof a C 15 salt. 2: A conposition as described in aspect 1 wherein the

,. active ingredient is a salt of:

Ph(3-C ) (5-0C1#P2)- (! R) CI-l(G—l)C(O)-’(S)AQQ- Pab(Owe) (Compound A); _
~ Ph(3-a)(5-0C11P2) - (R CH(OH) C(O) - ( S) Aze- Pab( 2, 6-di P) (Owe) (Conpound B); 20

vor, Ph(3- Cithg Bx@RGHeR whiBh QeI Busd SHIRR TR (e HEATROULIQ. 3 A

conp05|t|on as described in aspect or 2 wherein t active ingredient is

a cryst al Comgoutzd A tody bertspeated using the besylate salt of Compotund A.

Ph(3-C ) (5-CCHF2)- (R) G 4(014) C(O) - (S) Aze- Pab(OWwe) (Conpound A), 106 . -

- Ph(3-C)(5-0C4P2)-()t)CH(OH) C(0)-(S)Aze-Pab(2,6-dilr)(Ow) (Conpound )3);

~or, Ph(3- ?;—% e e (OVE) (Conpound Q). 4. A
conposi ti %ﬂsggul es gégmﬁzﬂ%ect f%‘élg@ égi%wﬁerpel n the conposition
conprises B 5 gehtbdxﬁgd refdass pharfacohticargonsiobition compesiag dsedvd mgaepRact 4

. wherein the matri x co rlses HPMC. 6. A conposition. as described in aspect

4 or- 5 wherei n garebaidof *’E’é‘%mses i'ot a-
| | Y

P

- OR!
whereit |
_ R! tepresents Cy.; alkyl substituted by one or more fluoro substititents;
10 R tepresetits hydrogen, hydroxy, methoxy ot ethoxy; and
n tepresents 0, { or 2; | |
ot a pharintacettically acceptable salt thereof: and a pharmaceﬁtiéally acceptable
diltient of cafrier; provided that the fortnulation may 6nly contain fotu-cartageenan |
and a nettral gelling polymer w_hen the compound of formula (I) is in the fortn of &

( 1 st

2 A cottposition as desctibed it aspect 1 wherein the active ingredient is a salt of:
Ph'(3-Cl)(S-OCHFz)—(R)CH(OH)C(D)-(S)Aze_-Pab(OMe) (Cdmpound A); |

| Ph(3-CI)(5-OCHE,)-(RYCH{OH)C(0)-(5)Aze-Pab(2,6-diF)(OMe) (Compound B);

20 of, - B . S

Ph(3-C1)(5-OCH,CH,F)-(R)CH(OH)C(O)($)Aze-Pab(OMe) (Cotnpound C).

3 | ,' A coﬁiposit{on s des;_ribed in aspectr'l' ot 2 whetein the active ingrédient isa
, “ctystalfine salt of: | IR
25 Ph(3: cl)(s OCHF;) (R)CH(OI—I)C(O) (S)Aze-Pab(oMe) (Compound A),



to cartageenan. 7. A conposition as described in aspect 4 wherein the
matrix conprises SDS. 8. A conposition as described in aspect 2 and 5 or 2

~and .6 wherein the matrix t5 additionally conprises xanthan gum 9. The use.

of a formulation as described in aspect - as a nedicanent. W The use of a
formul ation as described in aspect | in the manufacture of a 20 nedicanent
for the treatnent of a cardlovascular disorder. 11. A nethod of treating a
cardi ovascul ar disorder in a patient suffering from - or at risk of, said
di sorder, which conprises adm nisteringpgo the patient ‘a therapeutlcally
effective amount of a pharmaceutical formulation as 25 described in aspect

1. 12.. A process for making an i nmedi ate rel ease fornul ation as described

in aspect 1. A BRW3g7INS-HAEHF)s(RICHIOHIS(Q)F GhAzPabR HediB)YBMeX{fcosipound B);

Met hods and/ or Exagp).e | fi r Iease
phar maceuti cal n%ﬁ@éﬂ&i‘ﬁ#’@?gﬁl @ﬁ@%@i‘?%ﬁﬁ%? @%q(gﬁf’f@n@?ﬁﬂgﬁﬁ
formula (1): O(F)n NNRz HOI ffcb NH2t) / OCI 2 ORL wherein Rl
represents Cl 2 alkyl substituted by one or nore fluoro substituents; R2

Tepresent s ydr oyeompbsitooxydeseritiet dix yspect lo2loo 3 ywhessin the cbmpomhemcmapmsei aor
2; and a pharmaceutical | y acceptable diluent or carrier; provided that the
for mul atdi on doesg big watkai n i ot a- ' -

5. A t:omposition as described it aspect 4 whetein the tatrix comprises HPMC.

( | 6 A cothiposition as desctibed inaspect 4 ot 5 whereiri the matrix comprises jota-
iv  carrageeriafi, - |

7. A cotfiposition 18 described it aspect 4 wherein the matrix cotnprises SDS.

8 Acomposition as described in aspect 2 arid 5 or 2 and 6 wherein the matrix
5 additionally cotnprises xanthan gur, o

9. The use of  formulation as described In aspect 1 & a medicarnent

| 10.  The use of a formulatiott as described irt aspect 1 in the mantifacture of a
C 0 medicament for the treattnent of 4 cardiovasculat disordet.

1L A method of treating acaf&invasculér disorder if 4 patient suffering from,
of at risk of, said disotder, which cotmptises administerinig to the patient a
- therapeutically effective amolfit of a pharmacéutit:al forinulation as
25 described inaspect 1.

12, '_A.prucegs fof trakitig an imm’édiéte release fonhuiatioh as described it a‘#pect L.

AIso prov:ded is i composxtion obtainable by any of the Methods andlor Examples descnbed' :
30 herem ' ‘ | | R



E;éenan and a neutral gelling polynmer. 2. A conposition as. clained in
Im1, wherein the active ingredi¢gi-is Ph(3-C)(5-OCH :

) - (R CH(OH) C(0) - (S) Aze- Pab(OVe) ; I,

Ph(3-C) (5-OCHF2) - (R)CH(OH) C( O - (S) Aze- Pab( 2, 6-di F) (Owve); or

Ph( 3- O ) ( 5- OCH2CH2F) - ( R'&Im#) C( O) - (S) Aze- Pab(OMe). 3. A conposition as

Y - <! ) A rapl & . _ : )
e Anedied rditast pHaRh SreRubal o AR CoitoitBG SRR 1Aurdfibht d3ompound,
HPMVC. of rmpladbiposition as clained in claim3 wherein the matrix conprises

SDS. 6. The use of a formnul gion as clainmeddn claiml jn the manufacture
of a nedi canent for tl-rl](% trgptperi{ of a car )mvascuNafRdi sorder.

cl OR!
wherein _ :
R’ represents Cy.q alkyl substituted by one or more fluoro substituents;
R® represents hydrogen, hydroxy, methoxy or ethoxy; and
n répresents 0, 1or2;
and a pharmaceutically écceptable diluent or carrier; provided that the formulation does not contain iota-

 carageenan and a neutral gelling polymer.
2. A compasition as claimed in claim 1 wherein the active ingredient is
Ph(3-CI)(5-OCHF2)-{R)YCH({OH)C(O){S)Aze-Pab(OMe);
Ph(3-Cl)(5-OCHF:)-{R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF){OMe); or
Ph(3-CI}5-0CH;CH,F)-{(R)CH(OH)C(0)-(S)Aze-Pab{OMe),

3. A composition as claimed in claim 1 or 2 wherein the composition comprises a gelling
matrix.

4, A composition 2s claimed in ¢laim 3 wherein the matrix comprises HPMC.
5. A composition as claimed in claim 3 wherein the matrix comprisés SDS.

6.  The use of a formulation as claimed in ¢laim 1 In the manufacture of a medicament for
the treatment of a cardiovascular disorder. '



