2 7 NOV 2096 1 NEWSALTS Field of the Invention This invention relates tao
new salts of conpounds that inhibit thronbin follow ng ﬁ@vngﬁﬁ ation to
manmal i an patients, to pharmaceutical conpositions cont ai salts,
and to processes for obtaining them Background to the Inventlon and Prior ~
Art In the formulation of drug conpositions, it is inportant for the drug
substance to 10 be in a formin whichjit can be conveniently handl ed and
processed. This is of inportance, not only fromthe point of view of
obtaining a conmercially-viable |Fﬁﬁﬁgggiging process, but also fromthe
poi nt of view of subsequent manuf - pharmaceutical fornul ations
conprising the active conpound. 15 Further, in the manufacture of drug

conposi tions Heﬂf ortant that a reli abl e, reproducible and const ant
pl asma conceﬁ{e 'i?ﬁi“ﬁ oM e of dr ug is provided follow ng adm nistration

to a patient ThiChRehitAl reRled® hivw Xalts%?'doﬂlp&hﬁﬁ fnab it thiombif Rflowsige! f 11 fe”

of the active ingredients are 20 also very inportant factors. "The drug

subst ance? amnmaﬂrqﬂosm msmsnaliem patientsnty pllaunacm&llmnppsatﬁ@lsa:bmwnm@ capabl e of

being effecti VF A edocover ag&r eci glbl e periods of tinme, wthout

exhi bi ting a®§ 5%(!5 rﬁr CHENGEOPAIR I ¢ {'ve conponent' s physico- cheni cal

characteristics (e g. its chem.cal conposition, density, hygroscopicity

and solubility). 25 Moreover, it is also inportant to be able to provide

drug in a foB%ﬁlﬁamueﬁtw!eégverﬁmﬁnéé’ﬂoy%re as possible. 30 2 7 NOV 2006 WO

03401957 PCT, hat ,
ﬁﬁ@ﬁgng&ﬁéo% %dmg E&Eﬁsit{oh £ 1 neg&ﬂnw& kheARRE GARE th

typically, drug can
10 be in a form in which it can be convemently handled and processed. This is of

importance, not only from the point of view of obtaining a commercially-viable
manufacturing process, but also from the point of view of subsequent manufacture
of pharmaceutical formulations comprising the active compound.

15  Further, in the manufacture of drug compositions, it is important that a reliable,
reproducible and constant plasma concentration profile of drmg is provided

following administration to a patient.

Chemical stability, solid state _s'tability, and “shelf life” of the active ingredients are
20  also very important factors. The drug substance, and compositions containing it,
should preferably be capable of being effectively stored over appreciable periods
of time, without exhibiting a significant change in the active component’s physico-
chemical characteristics (e.g. its chemical composition, density, hygroscopicity
and solubility).
25
Moreover, it is also important to be able to provide drug in a form which is as

chemically pure as possible.

30



in a stable form such as a stable crystalline form advantages nay be
provided, in terms of ease of handling, ease of preparation of s tabl e
pharmaceutical fornulations, and a nore reliable solubilifyl N 0 Eh

I nternational Patent Application No. PCT/SE01/ 02657 (WO 02/ 44145, earl i est
priority datwo@daddeszenber 2000, filed 30 Novenber 2001, puwotrsgba@sf96 June
2002) discl oses a nunber of conpounds that are, or are netabolised to
conmpounds which are, conpetitive inhilbjtors of trypsin-like proteases,
such as thronbin. The Flo follow ng three conpounds are anongst those that
are specifi capheysiflies El@&?@ﬂla cjate that, 1caly fadru an be read obtamed
Ph(3-0 ) (5- OCHF2) - ( R} O OH) CLO) - ('S) Azé- Z et 55O N

\\ /I NHZ / inaGtaBle {O@MFRACh aba sthile brystellipo adwamtegeemae@etpmo\hMemnafter as

DU B b R S S O

PCT/ SE03/ 008 5@ rrulatidak,@hd & i@ +eNeble Solifig i, t 0 here| nafter as Corrpound B;
and

5
International Patent Application No. PCT/SE01/02657 (WO 02/44145, earliest
priority date 01 December 2000, filed 30 November 2001, published 06 June
2002} discloses a number of compounds that are, or are metabolised to compounds

which are, competitive inhibitors of trypsin-like proteases, such as thrombin. The

( 10  following three compounds are amongst those that are specifically disclosed:
(a) Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-(5)Aze-Pab(OMe):
' : Gi-
0 [®
| N—O
HO j
NN
NH,
0
Cl OCHF,
15
( which compound is referred to hereinafter as Compound A;

(b) Ph(3-C1)(5-OCHFy)-(R)CH(OH)C(O)-(5)Aze-Pab(2,6-diF) (OMe):
. CHG
0 3
HO ‘ F ’}J

NH,

cl OCHF,

20



(c) Ph(3-a)(5- OCH2CH2F) - (R) CH(OH) (O - ( S) Aze-Pab(Owe): CH3 0 O N
NHN/ NH2 OC OCH2CH2F 5 which conmpound is referred to herﬁw g{{)ﬁ
. Conmpound C.. Abbreviations are listed at the end of this s dch\Bi‘e

The net hoxyam di ne Conpounds A, B and C are netabolised foll ow ng oral
and/ or par swag@valssadm ni stration to the correspondi ng frREI/EEMAIL

conpounds, which latter conpounds have been found to be potent inhibitors

of thrombin. Processes for the synth8sis of Conpounds A, B and C are
described in Exanples 15 12, 40 and 22 (respectively) of International
Pat ent Appl iwtadh empbond is RESur<aiO héidatet .as Spmporind®B; and '

h |1y bl | ds d C |
ot oced 1 (0 o B Bea i Qe SR e RN | s orovi dod i n

relation to 20 how crystalline fornms of Conpounds A, B or C, and

" particularly salts thereof, may be prepared. D sclosure of the Invention

25 According to a first aspect of the inventi ®§m; there is provided a

pharmaceutically- a
2 7 NOV 2006 W3/ 11957 | PCT/ SEO03/ 00859

| .

Ofln NOR2Z HON H ~

NH,

Cl

which compound is referred to hereinafter as Compound C.
Abbreviations are listed at the end of this specification.

10 The methoxyamidine Compounds A, B and C are metabolised following oral
and/or parenteral administration to the corresponding free amidine compounds,

which latter compounds have been found to be potent inhibitors of thrombin.

Processes for the synthesis of Compounds A, B and C are described in Examples
15 12, 40 and 22 (respectively) of International Patent Application No.
PCT/SE01/02657.

Specific pharmaceutically-acceptable salts of Compounds A, B and C are not
disclosed in PCT/SEQ1/02657. Further, no information is provided in relation to
20  how crystalline forms of Compounds A, B or C, and particularly salts thereof, may

be prepared.
Disclosure of the Invention

25 According to a first aspect of the invention, there is provided a pharmaceutically-

acceptable acid addition salt of a compound of formula I,

eptable acid addition sahyt of a conpound of formula I,

/



IV1I NHZ / I OC OWN wherein 5 R represents Cl_2 al kyl substituted by
one or nore fluoro substituents; R2 represents Cl.2 al kyl %pﬂgw
represents 0, 1 or 2; which salts are referred to herelnaftg ?H@5
conmpounds of the i nvention”. 10 The conpounds of the invention may be in
the form of wosmshomse,. a hydrate, a m xed sol vat e/ hydr at ecosgo3pesss er abl y,
an ansol vate, such as an anhydrate. Solvates nmy be of one or nore organic
solvents, such as lower (e.g. Cl.4) alkyl alcohols (e.g. nethanol, ethanol
or iso-propanol), ketones (such as acetone), esters (such as ethyl
acetate) or. mxtures thereof. Additionally, tautoners of the conpounds of
the 15 |nvent|on are ilso i ncl uded. E eferred acid addition salts include
i | 3aLt , such d rthosehpﬂjﬂgulphurlc acid, nitric
aci d, phosphoricra&jd & Ldrohallc agids, guch as hydrobronlc acid and
hydrochlorlc acid. Mre ﬁ*‘T rr*? \on salts 20 incluble those of
organi ¢ acids, such § ic 'acid; saccharinic
aci d; cycl ohexyl sykfsami c acigy- those O arboxyllc acids (such as nmaleic
acid, fumaric aci iartlc aC|d succinic acid, malonic acid, acetic
acid, benzoic acj ephthallc acid, hippuric acid,

1- hydr oxy- 2- nggtf hore act@R pani ¢ aC|d, hydr oxybenzoi ¢ acid and the

| i ke); those of hydroxy acids (such as salicylic 25 acid, tartaric acid,
citric acid, malic acid (including L-(-)-malic acid and, D, L- malic acid),
gl uconic acid &lncludlng D-gl uconic acid), glycolic acid, ascorbic acid,
lactic acid afNd®®ie |ike); those of amino acids (such as glutamc acid 2 7
NOV 2QD6 VI 0%/ 1idsids egaﬁﬁ@maﬁé& y dhe of Bl bR ami ¢, L- gl utamic,

and(D L-glutamc, acids), arginine (i'ncluding
R represents Cj.; alkyl; and

"n represents 0,.1 or 2;
which salts are referred to hereinafter as “the compounds of the invention”.

10  The compounds of the invention may be in the form of a solvate, a hydrate, a
mixed solvate/hydrate or, preferably, an ansolvate, such as an anhydrate. Solvates
may be of one or more organic solvents, such as lower (e.g. C,.2) alkyl alcohols
(e.g. methanol, ethanol or iso-propanol), ketones (such as acetone), esters (such as
ethyl acetate) or mixtures thereof. Additionally, tautomers of the compounds of the

15 invention are also included.

( ‘ Preferred acid addition salts include inorganic acid addition salts, such as those of
sulphuric acid, nitric acid, phosphoric acid and hydrohalic acids, such as
hydrobromic acid and hydrochloric acid. More preferred acid addition salts

20 include those of organic acids, such as those of dimethylphosphoric acid;
. saccharinic acid; cyclohexylsulfamic acid; those of carBoxylic acids {such as
maleic acid, fumaric acid, aspartic acid, succinic acid, malonic acid, acetic acid,
benzoic acid, terephthalic acid, hippuric acid, 1-hydroxy-2-naphthoic acid, pamoic

acid, hydroxybenzoic acid and the like}; those of hydroxy acids (such as salicylic

25  acid, tartaric acid, citric acid, malic acid (including L-(-)-malic acid and, D,L-
malic acid), gluconic acid (including D-gluconic acid), glycolic acid, ascorbic

acid, lactic acid and the like); those of amino acids (such as glutamic acid



L-arginine), lysine (including L-lysine and L-1ysine hydrochl oride),
glycine and the 1like); and, particularly, those of sulfonic ﬁ iﬂmﬁ (suc
as 1, 2- et hanedi sul fonic aC|d canphor sul foni ¢ aci ds (|ncIJdN g

| S- (+)-10- canphor sul foni c aci d and (+/-) 5 canphorsulfonlc aC|dﬂ%

et hanesul f %@ ®188FY, a propanesul fonic acid (includi ng nECHPEBAMEL I f oni
acid), a butanesulfonlc acid, a pentapesulfonic acid, a toluenesulfonic
aci d, nmethanesul fonic acid, p-xylenes Ifonic acid 2- nesityl enesul fonic

aci d, napht hal enesul foni c aC|ds ('nC|i%% g* - n htha]enesulfonlc acid
and 1- napht harkdiag Jy-eltamic.degtamie 4qg dhkd t?JE‘ﬁl gcidgy, gggmipg (including

hydr oxybenzq,n&g,irqn%p rysﬁleqmgfaamg%,lﬁﬁgé Qﬁlh‘ffygﬁg ﬁfdflaélf?&ﬂd& ), 3cfhe antf the

bydr oxyet hanes oni'c acl Particularly preferred salts

i nclude t hoélke)oﬁnctbaﬁlcgleﬂg thciSM:f sfokimraekls, (Faohi as laze-etdmcdmslfuntc i,

et hanesul foni c .aci d. and cid pr panesul.foni c aci
15 and opt | 8?1‘31’1}%5‘&3 ](e“(a,né P‘ﬂ'ﬁﬂ% Pg?rs % it/r) gr oups)

aryl sul f gni gampiforfh¥fonis ta@ias)a%thb@ammmlcf @ryrspaﬁsgu@fomaa&mmelu@mg thilcularly
preferred salt’s include those of C1.6 (e.g. Cl_4) al kanesul fonic acids,

such as: et mmmermaulf%m cagid)i da ah‘aﬂ}?ﬁld@amwldf oAi perjanegulfanicy acid. 20
propanesul f oni G a4 i o E%mﬁﬂﬂ 'Eﬂ%gﬁ y Iéks rhp qpg op_more CL.

al kyl groups ary Sulfonic¢ aci suc e i nlc acld,” and
optional |y sithisfiériesitifadic( e. @ild WI mhphdm&nenulfnmce @tid? alikglhdigg ou;bs)

aryl di sul foni ¢ acids,_such, ht hal enedi sul fonic acid (and
e 1 5. naBHHEeRRRo Rt Fihid kemluloB e G -CemEONaEE L { of mul a
i ncl ude mhowdrbiybmeﬁé@ulfoﬁé remi@sentﬁhy&&i%&aﬁésurfs%ﬁlﬂﬂ%d R23r epresent
met hyl ; bgﬂresents or 2. 30 Mre preferred conpounds of fornula I

i ncl udé t ho
so providing two fluoro atons |ocated at the 2- and 2 7 NOV 2006 WO
03/ 101957 PCT/ SE03/00859 6 6-positions (i.e. the two ortho-positions
rel ative toPutienlfdy piefenfed ablisainhivdnthosd of Og; (e.g. Ci.4) alkanesulfonic acids,

-such as ethanesulfonic acid and propanesulfonic acid (e.g: n-propanesulfonic acid)
15 and optionally substituted (e.g. with one or more Cy.; alkyl groups) arylsulfonic

acids, such as benzenesulfonic acid.

Further particularly preferred salts include those of Cj5 (e.g. C).4) alkanesulfonic
acids, such as. ethanesulfonic acid and propanesulfonic acid (e.g. n-
20  propanesulfonic acid), optionally substituted (e.g. with one or more Cy.; alkyl
groups) arylsulfonic acids, such as benzenesulfonic acid, and optionally
substituted (e.g. with one or more C;; alkyl groups) aryldisulfonic acids, such as
1,5-naphthalenedisulfonic acid (and hemi-1,5-naphthalenedisulfonic acid).

25  Preferred compounds of formula I include those in which:
R! represents ~-OCHF, or —~OCH,CH,F;
R’ represents methyl;

n represents O or 2,

30 More preferred compounds of formuia I include those in which n represents 0, or

those in which n represents 2, so providing two fluoro atoms located at the 2- and

pryethneshlfonie agid andethe kiked, or those in which n represents 2,77

h

c

d)

2
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benzene ring to the NH-CH2- group). Particularly preferred conpounds of
formula | include Conpound B, Conpound C 5 and, especi al Igg mﬁ
Conmpounds of the invention nmay be made by way of techniqu /

conprise addition of an appropriate amunt of the relevant acid to a
conpound of wohesmudst | in free base form for exanple as RETGEIINGEH?

herei nafter; conversion of 10 one salt to another (in the case where there
is difference in the pKa val ues of the 6rel evant acids and the solubilities
of the respective salts); and ion pair chromatography. A& rding to a
further aspeci-positidnbdi.¢.nberwa ewo-pdaiioss redative ¢o thd goird op eitecbmentfofithet he 15

preparation aof a conpound e invention, which conprises addition of
anacid to aOtEeB G t%&lef—%ﬂggrqupgui tabl e stoichionmetric ratios of acid
to free base are in the range 0.25:1.5 to 3.0:1, such as 0.45:1.25 to

1.25:1, including 0.50:1 to 1:1. 20 Conpounds of forrmula | nmay be prepared
by the fol | ovRaripuiprlyqeefereed qompoundsiof forimiadiinalidedromipouad BoCompaynd6r at ed

herein frq er.nat n Application No. PCTISE01102657 (WO
02/ 44145, Je“ara@h 3 &f)érll ﬁ’?@%ﬁ?‘é 01 Decenber 2000, filed 30 November 2001,

publ i shed 06 June 2002)) : 25 (i) the coupling of a conpound of formula II,
0O HOOH I | \' ORL WD 03/101957 PCTI SE03100859. 7 wherein R is as
her ei nbef or e %?R%@P ff thy BVEHOR JMd PO mafs Dinivay off fechniques. wing may | | |

comprise addition of an appropriate amount of the relevant acid to a compound of
formula I in free base form, for exampie as described hereinafter; conversion of
( ' 10  one salt to another (in the case where there is difference in the pKa values of the
relevant acids and the solubilities of the respective salts); and ion pair

chromatography.

~ Atcording to a further aspect of the invention, there is provided a process for the
- 15 preparation of a compound of the invention, which comprises addition of an-acid-

to a compound of formula I.

Suitable stoichiometric ratios of acid to free base are in the range 0.25:1.5 to 3.0:1,
such as 0.45:1.25 to 1.25:1, including 0.50:1 to 1:1.
20

Compounds of formula I may be prepared by the following processes (relevant

N

information is also incorporated herein from International Patent Application No.
PCT/SE01/02657 (WO 02/44145, earliest priority date 01 December 2000, filed
30 November 2001, published 06 June 2002)) :

25 (i) the coupling of a compound of formula I,

0O
HO



H N -12 wherein n and R2 are as herei nbefore defined, for exan‘%&cn the
presence of a coupling agent (e.g. oxalyl chloride in agf HBTU,
HATU, PyBOP or TBTU), an appropriate base (e.g. pyridi P, TEA,
2,4,6-collidine or DI PEA) and a suitable organic sol VeP%TlgEM%B

di chl or onXM@@1953cet onitrile, Et OAc 10 or DMF); (ii) e coupifl ng of a
conpound of forrmula IV, OHO N OH |V | OC - ORLi i 1s wherein R is
as hereinbefore defined with -a corrpou?"ld of formula VvV, (F), HZN NOR2 V
NH2 20 wherein n and R2 are as herei nbefore defined, for exanple under
conditions as described in process (i) above; or 2 7 NOV 2006 WD 03/101957
PCTI SEO3| 00339in & ! i€ 4d HeleiftRARL éié?ﬁ\ed)fvn a%ﬂg Sl 8er ARl Y@t i ve of a conpound
corresponding to a compound of orrm xcept that, in place of the
group OR2, a Hatomis present (i.e. a corresponding free am dine
corrpound), whi ch protect p’j derivati Vé:} is, for 5 exanple, a conpound of
formula VI, " N COCRA N" "

N\

O .

wherein n and R? are as hereinbefore defined, for example in the presence of a

coupling agent (e.g. oxalyl chloride in DMF, EDC, DCC, HBTU, HATU, PyBOP R
or TBTU), an appropriate base (e.g. pyridine, DMAP, TEA, 2,4,6-collidine or b
DIPEA) and a suitable organic solvent (e.g. dichloromethane, acetonitrile, EtOAc

10 or DMF);

(i) the coupling of a compound of formula IV,

0O
HO
OH v

cl "oR!

O

s

15
wherein R' is as hereinbefore defined with a compound of formula V,

H.N N—OR2
2 /

20  wherein n and R? are as hereinbefore defined, for example under conditions as

described in process (i) above; or




NVI NH2 / I OCIHO ORt wherein Ra represents, fo exanple,

CI'TZCH2- Si (CHs) 3 or benzyl, and R and a to are as hereinbefore defined,
or a tautoner thereof, with a conpound of fornula WVII, RZE]\]I-@ I erein
R 2 is as hereinbefore defined, or an acid addition salt t eregy Q%&rm
exanpl e 15 wpobeewsen room and reflux tenperature in the yprrsmenmssof an
appropriate organic solvent (e.g. TIFF CH3CN, DVF or DVMSO), followed by
removal of the - C(O ORa group under coBditions known to those skilled in
the art (e.g. by reacting with Q- or TFA (e.g. as described hereinafter)).
20 Compounds of formula Il are avail abl e using knowmn and/or standard

t echni ques. -ar exanpl e, conpounds .of , formula || y be prepared by
reaction of aﬁllglf‘?ﬁ?@ﬂ%e& prrg‘g?tﬁ‘ﬂl' ”\’/‘H"F,f’%hﬁfﬁ&?& W@S?@&%?ﬂ _

PCT/ SE03/ 00958ombun@ot-folila T, dxdepPiihs, WIBEEI &t o orbsp 687, A8t RbRefeks: def i ned
with: 5 (a) a conpound of formila I'X,” R'"CN I){gT wherein R' represents H or
(CH3) 3Si, for(iexaspiresparding&pg amiding| eompowrtl), which pratestededeaivaiive if.dfoy. bel ow
100C) in the esen i table organi c solvent (e.g. chloroformor
met hyl ene %hl%{aﬁm 23,32% ,qunﬁoggdggggﬁy, in the presence of a suitable base

(e.g. TEA) and/or a suitable catalyst system (e.g. benzyl ammoni um chloride
or zinc iodide, or usid1g a chiral cat“%I yst, for exanple as described in
n

Chem Rev., N/COOH"’l
HO )
N H Vi
NH,
( °
cl OR!
- wherein R* represents, for example, -CH,CH,-81(CHa)s or benzyl, and R' and n

10  are as hereinbefare defined, or a tautomer thereof, with a compound of formula
VI,
R*ONH, Vi

wherein R? is as hereinbefore de;fined, or an acid addition salt thereof, for example

15  at between room and reflux temperature in the presence of an appropriate organic

sol'vent (e.g. THF, CH;CN, DMF or DMSQO), followed by removal of the -

(\ C(O)OR" group under conditions known to those skilled in the art (e.g. by reacting
with QF or TFA (e.g. as described hereinafter)). .

20  Compounds of formula IT are available using known and/or standard techniques.

For example, compounds of formula I may be prepared by reaction of an aldehyde

of formula VI,



(1999) 99, 3649), followed by hydrolysis under conditions that are well n
known to 15 those skilled in the art (e.g. as described her |2@ﬁter); (b)
NaCN or KCN, for exanple in the presence of NaHS03 and (et owed by
hydrolysis; 1 20 (c) chloroform for exanple at elevate ture (e.qg.
above roorWP@?fHB?sé'ture but bel ow 100C) in the presence J'FTEEQLE@ Sgbl e
organic solvent (e.g. chloroform angl, ,.if necessary, in the presence of
a suitable catal yst system (e.g. benzyl amoni um chl or | de), f.oll owed by
hydrol ysis; 25 @d) mcorrpound of formula X, 2 7 NOV 2006 WD 031101957

PCT/ SE03100859 X wherein Mrepresents My or Li, followed by

oxi dative cl eavagg (e.g. ozonolysis or osyjum or ruthenium catal ysed)
under conditions akjch are well known to those 5 skilled in the art; or
(e) tris(nethyl et hane under conditions which are well known to those
skilled in t he oIIowed by hydrolysis in the presence of e.g. HgO and
HBF4. | CORpO ﬁf formula Il nay alternatively be prepared by
OX|dat|on of" a conpound of formula XI, G-L HOX C ORl 15 or a
derivative thereof that is optionally protected at the secondary hydroxyl
group, ( wherein R is as hereinbefore defined, in the presence of a

sui tabl e oxx'whh'rsihBéisazgdmﬂeinb@ibregieﬁaed:wiﬁﬂ)i nation of a suitable free radical
oxi dant (such as TEMPO) and an appropriate hypochlorite salt (such as

sodi um hypochl orite)) under conditions

5  (a) a compound of formula IX,

R'CN X

wherein R" represents H or (CHj)sSi, for example at room, or clevated,
10, temperamfe (e.g. below 100°C) in the presence of a suitable organic solvent (e.g-
chloroform or methylene chloride) and, if necessary, in the presence of a suitable
base (e.g. TEA) and/or a suitable catalyst system (e.g. benzylammonium chloride
or zinc iodide, or using a chiral catalyst, for example as described in Chem. Rev.,
(1999) 99, 3649), followed by hydrolysis under conditions that are well known to

15  those skilled in the art (e.g. as described hereinafter);

(b) NaCN or KCN, for example in the presence of NaHSO3; and water, followed by
hydrolysis; {

20  (c) chloroform, for example at elevated temperature (e.g, above room temperature
but below 100°C) in the presence of a suitable organic solvent (e.g. chloroform)
and, . if necessary, in the presence of a suitable catalyst system (e.g.

benzylammonium chloride), followed by hydrolysis;

25  (d) a compound of formula X,



known to those skilled in the art, for exanple at between -10C and room 20
tenperature, in the presence of a suitable solvent (e.g. water, acetone or
a mxture thereof), an appropriate salt (e.g. an alkali netal ﬁ@lgﬁs such
as potassium brom de) and a suitable base (e.g. an alkali ﬁétﬁ C onat e
or hydrogen carbonate such as sodi um hydrogen carbonate). 27 NOV 2006 WO
03/ 101957 PCWOSE(81%90859 11 |In the formati on of conmpoundBCHEERGAUl a ||,
the skilled person will appreciate th the required enantioneric form may
be prepared by way of routine enantio i c separation techniques, for
exanpl e by an enantiospecific derivatisation step. This may be achi eved,
for exanple byﬁggjénz matic process. 5 Su%h enzynmati c processes incl ude,
for exanple, tfehsestdfification of the a*™OH group at between room and
reflux tenperature (e.g. at between 45 and 65C) in the presence of a

sui tabl e enzyne (e.g. Lipase PS Amano), an appropriate ester (e.g. vinyl

acetate) and a,suitable solyent (e, q. thyl tert-butyl ether). The
derivatised i YBHEP Lﬁaripr?sﬁlgﬁnggeor}épfﬁﬁ%‘f’@’yf Safiyardeayagcladt %@nPé’ﬁiﬁﬁfr by 10
conventional sge@iamadriratRedi®s taiaBHaS valerEonGiidm FREGHE MY knofh @4/ Bsdded to
conmpounds of formula Il in such a derivatisation step may be renoved

ei t her bef%reﬂ%HV“¥GWWﬁ%Pfreactions or at any later stage in the synthesis
of conpounds of formula |I. The additional gtoups may be renoved using 15
conventional techniques (e.g. for esters of the a-OH group, hydrolysis
under condi t (edrigs(kietmithibneitens exneld borekitionsn vHieh aset wéig. howat tobgbyween room
and reflux tenperature in th resence, of a suitable base (e.g. NaOH) and
an appropri atsg“qugdP\P@ﬁft’ %@96’?‘??)@@4@%&%lérthe(ﬂmsﬁ’i‘cftoﬁF-ésHE(ﬂéP‘ééP}“a-). 20
Conpounds of fornula Il may be prepared by coupling
(S)tazetidine-2-carboxylic acid to a compound of fornula V, as

her ei nbef & e @enpeyads of dermaula dp|reeyu pltheratively el areparehdivt owidatiano of lose
descri bed herg] c)ﬁgoﬁﬁﬁﬁmﬁﬁﬁion of conpounds of formula I. 25 Conpounds
of formula I y be prepared by coupling a conpound of fornula I

Y ¥
HO

Xl

Cl OR!

15  or a derivative thereof that is optionally protected at the secondary hydroxyl group,

N

wherein R is as hereinbefore defined, in the presence of a suitable oxidising agent

(e.g. a combination of a suitable free radical oxidant (such as TEMPQ) and an
appropriate hypochlorite salt (such as sodium hypochlorite)) under conditions

~ known to those skilled in the art, for example at between -10°C and room

20 temperature, in the presence of a suitable solvent (e.g. water, acetone or a mixture
thereof), an appropriate salt (e.g. an alkali metal halide such as potassium
bromide) and a suitable base (e.g. an alkali metal carbonate or hydrogen carbonate

such as sodium hydrogen carbonate).



as hereinbefore defined to (S)-azetidine-2-carboxylic acid, for eﬁrrpl e
under simlar conditions to those described herein for &rf t?_B of
conpounds of forrmula | 2 7 NOV 2006 WO 03/101957 PCT/ SEG3 859 12
.Conpounds of forrmula VI nay be prepared by reaction of a correspondi ng )
conmpound o™QBRIMFE 11, as hereinbefore defined, with a BEHPEHIESdHS fornul a
Xil, (F)n NCOOPa N XIl NH2 s O Wne;)ﬁin n and R are as herei nbefore
defined, for exanple under simlar cOhditions to those described

her ei nbefore for_synthesis of ¢ ound f fo La |I. . Al ternatively,
conpounds _o&“ et *F?H?%FC\% OgnWPSB“‘%p%Jg?@ga g[ythFe“g'ﬁlgfl FATSEt Wé]? ApRRpYENd
correspondi Rghtt G Breq@RRO URStRMefiOT [GHh mby tBXERPdred NAL walyNofPrégiBe Of t he
group -OR2, a Hatomis present (i.e. a’corresponding free am dine

conpound), enfntiomarie o pgpeLatian otechuigmsl afox| exampls by 080V exntiosgeeifiei n L'
represents Lt.abl e | eayl oyl h as hal,o or nitrophenyl (e.g. 4-
ni trophenyl )%?3\;5# g%lte ' ?élﬂg?gﬁ%g%?eggé%ge?xﬁrﬁggb fagren@?[g%:l Pé-g% or around

room 20 tenmsasitatytati® pfdeessiy RISRIAE,SfoP ExBipld, AhRsteASQitios of thd\a@H f or
exanpl e in aqueous solution) and an appropriate organic solvent (e.g.
met hyl ene cIBFePi & &tweerCHopbafitrs ot temperainre (o8- (2f befweemdaiandbPE)isi ng known

and/ or st andar g LB HuSble H2fmEtENifise PINmIRY, BeaRGRALesiPy: 25

(e.g. vinyl acetate) and a suitable solvent (e.g. methyl tert-butyl ether). The

derivatised isomer may then be separated from the unreacted isomer by

10  conventional separation techniques (e.g. chromatography). . . f

Groups added to compounds of formula IT in such a derivatisation step may be
removed either before any further reactions or at any later stage in the synthesis of
compourds of formula™L The ddditional groups may be removed -using:
15 conventional techniques (e.g. for esters of the o-OH group, hydrolysis under
conditions known to those skilled in the art (e.g. at between room and reflux
temperature in the presence of a suitable base (e.g. NaOH) and an appropriate

solvent (e.g. MeOH, water or mixtures thereof))).

20 Compounds of formula Il may be prepared by coupling (5)-azetidine-2-carboxylic
acid to a compound of formula V, as hereinbefore defined, for example under
similar conditions to those described herein for preparation of compounds of L

formula L.

25  Compounds of formula IV may be prepared by coupling a compound of formula IT
as hereinbefore defined to (S)-azetidine-2-carboxylic acid, for example under
similar conditions to those described herein for preparation of compounds of

formula L



(i) netallation (wherein the netal may be, for exanple, an alkali netal

such as Li or, preferably, a divalent netal such as M) oélﬁ ﬁ@%‘énd of
formula XIV, 2 7 NOV 2006 WO 03/ 101957 PCT/ SEO3/ 00859 13 N I C \ OR
wherein Hal represents a hal ogen atom selected fromdC, Br and | and R is

as~ her ei nbefvorosnistess ned, followed by reaction with a suit@lhsosedece of
the formyl 5 group (such as N, N-di net hyl formam de), for exanple under
condi tions described hereinafter; (ii)i2reduction of a conpound of formula
XV, OW XV 10 C \ ORl1 wherein R is as hereinbefore defined in the
presence of aCsubéuah &fr RetEh M a@¢MNe prefardl le Bdiohl) of Plcodes &ﬂdiﬁzg) |
oxi dation of a conpound of formula XvVI, "O4d XVI C ORlL 2 7 ROV 2006 WO
03/ 101957 PCTPSe3ad98symuin Il ohbsreinbefore defineds widhr eicombpduod of defriuired i n t he
presence of ayguitable oxidising agent (e.g. M02, pyridinium
chl orochromate,” a conbi nati on of DMSO and oxalyl chloride, or S03 pyridine
conplex in DMSO). 5 Conpounds of fornmula XlI may be prepared by reaction of
(S)-azetidine-2- carboxyl i(g) acid with a conpound of fornula XVIl,

n

n—COOR?
%H\/@J X
NH,
.5 0

( wherein n and R® are as hereinbefore defined, for example under similar

conditions to those described hereinbefore forﬂsynthesis of compounds of formula
I

10

e Aliernatively, compounds of formula VI may be prepared by reaction of a -

compound corresponding to a compound of formmula I, except that, in place of the
group —OR?, a H atom is present (i.e. a corresponding free amidine compound),
with a compound of formuala X111,

15
L'COOR® XTI

wherein 1. represents a suitable leaving group, such as halo or nitrophenyl (e.g. 4-

nitrophenyl), and R® is as hereinbefore defined, for example at or around room

/’-\\

20 temperature in the presence of suitable base (e.g. NaOH, for example in aqueous

solution) and an appropriate organic sélvent (e.g. methylene chloride).

Compounds of formula VIII are available using known and/or standard techniques.
For example, they may be prepared by:

25
(i) metallation (wherein the metal may be, for example, an alkali metal such as

Li or, preferably, a divalent metal such as Mg) of a compound of formula XIV,



(F)" N -000Ra H2N XVI1 NH2 in wherein n and Ra are as hereinbefore
defined, for exanple under simlar conditions to those descrbﬁgd2
her ei nbefore for synthesis of conmpounds of fornula 1. @E formul a

V, VII, IX;, X X, X, XIV, XV, XVI, XVI| and (S)- 15 )
azeti di ne- W@adt9a9sgl i c acid are either comercial ly avai PEBISE)3/8858 known in
the literature, or nay be obtained either by analogy with the processes

described herein, or by conventionajl%ynthetic procedures, in accordance
wi th standard technlques fromreadily available starting materials using
appropriate reagen'§ and reaction conditions. Free am di ne equival ents of
conpounds of formula | may be 20 prepared XfiVanal ogous fashion to processes
descri bed herei pr epar ati on of conpounds of forrmula I. W have found
that certain conp ds- of the invention have the advantage that they may
be prepared in g alline form 25 According to a further aspect of the

i nvention thgre i>pro iofed a conpound of the invention in substantially
crystalline form 2 7 NOvV 206E WD 03/ 101957 PCT/ 8E03/ 00859 15 Although we
have found that it is possible to produce conpounds of the invention in

forns which are, ter than 8 Wbcr sta b ubstantial ]y
crystalline"%ﬁg”ghﬁﬁﬁﬁﬁﬁmﬁ§é§? gen # GQEF@?é | 3dgy @i B r 8% an 30% and
nore pref er%élleﬁlbeﬂ’o?eawrnedtfmwé@%’g é@c&m a;tﬁeats%am@%hre@uf @k f8fny160, 70, 80
or 90% crystalline. 5 Accor di ng to a further aspect of the |nvent|on t here
i s al so pr ograpdsuches Apiimethyformpaide) ferrxpmplei yrdgranondisiprsydeseripsé al | i ne
form By "p%gguﬁh&y crystalline" we include 5% or between 5% and 20%
crystalline.

(ii) reduction of 2 compound of formula XV,

XV

10 Cl
wherein R! is as hereinbefore defined in the presence of a suitable reducing agent
(e.g. DIBAL-H); or '
15 (i) oxidation of a compound of formula X VI, ‘)

OH

Cl OR'



1o The degree (% of crystallinity nmay be determ ned by the skilled person
using X- ray powder diffraction (XRPD). O her techniques, such as solid
state NMR, FT- IR Ranan spectroscopy, differential scannidzgoﬁﬁbﬁﬁ metry
(DSC) and mcrocalorinmetry, nmay al so be used. 15 Conpoun 06
invention, and particularly crystalline conpounds of the invention, may
have irrproveW"s‘E&Bﬁs‘F"i ty when conpared to conpounds di scl osBEI/$E93/00859

PCT/ SEOL/ 02657. The term "stability" a 4defi ned herein includes chem cal
stability and solid state 20 stabili t)szl. By "chem cal stability", we
include that it nay be ssi bl e to.stqre conpounds of . the_invention in an
i sol ated forny B%?mi)i% 1§ ﬁggqf%}}!gﬁfgf: definedd é’ﬁs@fﬁ‘ei"g 2 fpifable qxidising agepiyvi ded in
adni xture Wi t{Q,:pIMGEORGHHIGRh | HAGHRMAD € cGRbihdRhSor BMS¢LRLE oRhIyF>
adjuvants (e.g. in an oral dosage form such as a tablet, capsu g etc.),
under normal chiqriskeaRre Gsayeifing ceraplenint BMER).i nsi gni fi cant degree of chem cal
degradation or deconposition. By "solid state stability", we include that
it may be possible to store conpounds of 30 the invention in an isolated
solid formg oCompounbie of dbmmad AT Syl Be fpespae by edactidh ofMS)Cd2efidind-5. provi ded
in adm xture wi_th pharpaceutically acceptable carriers, 2 7 NOV 200-0 WO
03/ 101957 PCTREHeEgirsEbYith 2 gomppung shfogmya X3duvants (e.g. in an oral dosage
form such as a tablet, capsule etc.), wunder normal storage conditions,
with an insignificant_ degree of solid state transformation (e.qg.
crystallisation, rec ))rstal l'i sap) asolid state phase transition,

hydr ati on, dehydratio sol vati'sation or desolvatisation). 5 Exanpl es of
"normal st oraggyconc I ncl ude tenperatuiXdsl of between m nus 80 and
pl us 50C (pref&rab een jgHand 40C and nore preferably room
teiperatures, such a to 300, pressures of between 0.1 and 2 bars
(preferably at atnospheric pressure), relative humdities of between.5 and
95% (preferably 10

10 wherein n and R® are as hereinbefore defined, for example under similar

conditions to those described hereinbefore for synthesis of compounds of formula
L

Compounds of formula V, VI, IX, X, XI, XHI, XTIV, XV, XVI, XVII and (S)-

15  azetidine-2-carboxylic acid are either commercially available, are known in the
literature, or may be obtained either by analogy with the processes described

herein, or by conventional synthetic procedures, in accordance with standard

techniques, from readily available starting materials using appropriate reagents and

( reaction condiﬁons. Free amidine equivalents of éornpo,unds of formula I may be
\ 20 prepared in analogous fashion to processes described herein for preparation of

compounds of formula L

We have found that certain compounds of the invention have the advantage that
they may be prepared in crystalline form.

25
According to a further aspect of the invention there is provided a compound of the

invention in substantially crystalline form.



10 to 60% ), and/or exposure to 460 lux of UV/visible light, for prol onged
periods (i.e. greater than or equal to six nonths). Undfz gg\th’l nditions, "
conmpounds of the invention may.be found to be | ess than*15% nore
preferably | ess than 10% and especially |ess than 5% gﬁ ] |

degr aded/ d™OHIBYEY, or solid state transformed, as app? ﬁoé‘@és.syThe
skilled person will appreciate that t above 15 nentioned upper and | ower
limts for tenperature, pressure and relative humdity represent extrenes
of normal st j.td ertai i (Weoly! . _these

oxt romee wi Proggh GERAE N ghitfhe bR SRTAAN: B Rvdiop D20 e
of 50C and &n forms swhich @t gikater an B0%20ydelkdep by Edhbaanially agstallibe’t e | nvent i on
that may be, prepared in crystalline for include salts of Cl-6 (e.g. C2.6,

such as C24)1CHR £FRALEINHBr0E: BETHOLY FEUF i S0de RBh@etrPrdrily gEpter
pr opanesul f%hﬁo?ﬁqe%bgféatgr thih Ry AR 3ORUIR B0 6r m)dc)n(sf%a e, OPtionally

substituted aryl ni-c acl ds, such as benzenesu nic acid. 25 It may be
possi bl e5to crystallise salts of Conpounds A, B and Cwith or without the
presence of ,a _sql vent tem(e. crystallisation may be froma nelt,
under supeﬂéf‘?fﬁﬁ“ﬁ? achsd |rtafpc?%ts?fqg? mé(% OBJEBGWIS&FEWI 1 SR Eovever, we
prefer that of e ypleatid maattally oEstllise fcmmB@n‘gaaﬂnnp Briyitallife’Swd emte Syst em 30
Appropri ate _sol vent s%stems that may be used in a crystallisation process
may be het 8PEEORRGEE SH HRBFESEHIS- and may thus conprise one or nore
organic 2 7 Nov 2006 WO 03/101957 PCT/ SE03100859 17 solvents, such as

| ower al kyl acetates (e.g. linear or branched Cl.5 al kyl acetates, such as
et hyl adet aTke dégses (Folopfydrystadlaritatmeayarecieteamined gy dtesskidled persevewnsifgeXg. |inear or

branched C1.6)_ al.kyl..al coh h as _hexan-|-ol , 3-methyl Butan-1-ol, +{
pent an- | - ol ™ Pﬁ@’rﬁl?%%l-@écg’f’? ?‘J&ﬁn%f ﬁ@&@ Eeﬁ%?“ﬁ%@fmha??dsogg ﬁ%{eﬂqyl*ﬁf Fg? opanol,
met hanol , effjar®dmann &pepEddp@yP| diffefentislr Qpaindly anibridittrangDSCE. gnd
n- butanol ).; aliphatic hydrocarbons (e.g. linear or branched C5.8 al kanes,
such as n- pmr%ﬁ?&nmﬁtﬁeﬁﬁhﬂ@%&eﬁl-so- octane); aromatic hydrocarbons (e.qg.
benzene, tol.uene, o0-xylene,. mxylene and p-xylene); chlorinated al kanes
(e.g. chloroformand dichl oronethane); dialkyl (e.g. di-Cl_5

15 Compounds of the invention, and particularly crystalline compounds of the

invention, may have improved stability when compared to compounds disclosed in

PCT/SE(01/02657.

The term “stability” as defined herein includes chemical stability and solid state

20  stability.

e

By “chemical stability”, we include that it may be possible to store compounds of

e

the invention in an isolated form, or in the form of a formulation in which it is
provided in admixture with pharmaceutically acceptable carriers, diluents or
25  adjuvants (e.g. in an oral dosage form, such as a tablet, capsule etc.), under normal
storage conditions, with an insignificant degree of chemical degradation or

decomposition.

By “solid state stability”, we include that it may be possible to store compounds of
30 the invention in an isolated solid form, or in the form of a solid formulation in

which it is provided in admixture with pharmaceutically acceptable carriers,



al kyl') ketones (e.g. acetone, nethyl iso-butyl ketone), acetonitrile, 10

di net hyl f or mami de, dial kyl ethers (e.g. diethyl ether, di-iso- propyl et her,
di -n- propyl ether, di-n-butyl ether and tert-butyl methyl gth /or
aqueous sol vents, such as water. M xtures of any of the above rren :
sol vents nay WM& esets7 Different salts-may -have different' Pemmnbﬁobssil es in
any given solvent at any given 15 tenperature. In this respect, conpounds
of the invention may be readily solublel6n certain solvents (including
sone of those nentioned above), yet nay be less soluble in others.

Sol vents in \Ahdiibnntsmmdjumtss eerga it e ofahdesapd fommasuehpo arthbjet, epbulbbte.)my be
termed "antisol vents". .20 Sui e solvents;:in which _conpounds of the

i nvention nay Fé’é?HF?lyStgr%%BP itigngc deé‘eari dRpignitipapt, deggeec ghSPld eisch as

nmet hanol , et hagglsfoametidnS@: g3rc®l§ﬁﬂ8£tlon \gﬁfallﬁ%éﬁl s@i?c?&t@tte?‘?laﬁcsﬁ'&@nﬁﬁ ethyl.

acetate and i so-propyl acetat'e), |ower dialkyl ket ones such ‘as net hyl
i so-butyl ket ofilyatioa] depyrratian, M‘@ﬂ@&i@nl@odgo](vsmhmﬂs i so- oct ane and

n- hept ane) and aromati c hydrocarbons (such as tol uene) may be enpl oyed as
25 antisolvents. Crystallisation of conpounds of the invention from an

appropri ate soExamplessof Shexmal stamgbeommnevadlubyteadpbatmm b%tﬂ%ﬁ &ﬂﬁusr ation in

a solvent system corrﬁﬁl Si ng{ rqupiagund of the invention tg cool i ng, by
sol vent evapor$t A¥hPRA PO Tpiets bEtS"SelanﬁnEll@nCoﬁndafﬁ?lies%? V@W)TOOPE 7 NOV

2006 WO 03/ 101@1515&@@33%91%@%%0“ rekﬁturés%f BEtGlfe@I{ a. ?%&f‘% r¥f§1ta line

conpounds of the invention part crystal 't ne Conpounds A, B
and C) are prcmlatimiiplm,rlcmn@smp), mbateredlﬁrrmdntmfoﬁbbtwmm@anm%@s“arably)lo

5 G Csol ut lon '8PORaPORE Pt REssoeani PRt e B R epuedlifhatliv ae o

pol ar sol vent gréflerGharfol @RI toddixk HontkkY; Oifder sacH engRtiond, lk¥inpamas af ge a | over
di al kyl ketone, or., a mxture of these saolvents), and subsequent
crystal | i sati JAVIERR meM&r fQund i Op dgse thapyl5%s @woas Prglerabiy lpsstthan 1%t48n nay be

effected int hﬂsﬁec‘f@Dﬁ lf%)és G5 Y| e AP HaGraBdd/decomposed, or solid state
transtonned as appropriate. - The skiiled person will appreciate that the above- -

15 mentloned upper and lower limits for temperature; pressure -and relative humidity-

represent extremes of normal storage conditions, and that certain combinations of
these extremes will not be experienced during normal storage (e.g. a temperature .

of 50°C and a pressure of 0.1 bar).

20  Preferred compounds of the invention that may be prepared in crystalline form
include salts of Cys (e.g. Cae, Such as Caa) alkanesulfonic acids, such as
S ~ ethanesulfonic acid, propanesulfonic acid (e.g. n-propanesufonic acid) and

optionally substituted arylsulfonic acids, such as benzenesulfonic acid.

25 -It may be possible to crystallise salts of Compounds A, B and C with or without
the presence of a solvent system (e.g. crystallisation may be from a melt, under
supercritical conditions, or achieved by sublimation). However, we prefer that

crystallisation occurs from an appropriate solvent system.

30 Appropriate solvent systems that may be used in a crystallisation process may be

heterogeneous or homogeneous and may thus comprise one or more organic



the invention in a solvent in which it is readily soluble (e.g. a_lower .
al kyl al cohol), 10 followed by addition of antisol vent (fZeygNO\ﬁ 2088er al Kyl
acetate or a |ower di alkyl ketone), or by dissolving conpound in a

m xture of a solvent in which it is readily soluble anq,cq. ?ﬂ&ls&ol vent,

and subseqW@M1¥PYstal | isation; or (ii) reaction crystalli sg i'on”(or
precipitation), which conprises addi an iprapriatu amount of acid to a
conmpound of forrmula I; and then either: 15 (a) direct crystallisation, for

cxampl e {1 OMiAAORENL N3N Wl RI I aFS, BRSPS, 0. 2 | ouer

al kyl aceta ower “dr al one“or

addi tion ofsuah a8RpyD pdetad, dscapropyd Glestad tant Gufyh atdtitd)alotvee [y Gtlalehd 6mtion  (e. g.
formati on of conpound _of the_invention in_a solvent in which it is readily
20 sol ubl e feféﬂﬁled &1 ﬁ)&ﬂiéf} algphelsy sugh ayares-1-glo}-medhutey L b gertapn -

anti sol vent G.o2R. b, k ogarbon)), in
bot h of whi 1(J:h?af)lr o?:]egsr?a a%m&(%g%g%@g ﬂ%rgﬁﬁhpg%é%&%l:? gﬂﬂl ;r;u tially
provi deds i propmebdiapropanchvattdhbitimel (mprrebmtma:ﬂ)e aliiatie hydregestiomsn(e.and in both

of which processe nd stallisatio be initiated by
seeding. 23R f"hémgé&%@? ﬂ‘&%ﬁs af "alﬁ%é P aé‘¥r g EP3HEIs may

i ncl ude net fyhaticsBydadtatbons kgl BB&end, 36lufHe) ?l@he nekylvle 8@-Rfléne); SO- propyl
acetate and m xtures thereof., In the case of process (ii) above, depending

on the sal tehionpated aliages-g chiveform ard dighlopmyesthaps). oBiky (0% 7dI¥gF SE03/ 00859
19 (&) pr eapfﬁ]’ e%é{?ésverétgs f REtond! rfﬁ&m c SX%LQA' hSRLboN ARYnidg! ude

i SO- propano 1 sO- propyl~ acetaté, tate, t'6luene or, pref er abl 2
met hyl itGso- d:mbghb/lfdamtaum@ dta]kyétehlpts (@@tdmﬂayl ethed dib3o-prhpyl dtlive, ¢1|=ryst al lisatiaon

' t i REEE | ds of the .
el oys antLsShyenl v REStELLSG 20l et S b ML N8 SommRURdBL ol the

preferably, subl$§k‘ﬂ:itél'pMthes®lﬂduﬁf@ﬁﬁbb@@nﬁﬁﬁdn&@b&ﬁﬁts&nﬁ%é usétz| ude met hyl
i so-butyl ketone, n-butyl acetate, toluene, iso-octane, n-heptane or,

preferably, ethyl acetate
== Different salts-may-have- different: solubilities-in-any given solvent-at-any given

15  temperature. In this respect, compounds of the invention may be readily soluble in
certain solvents (including some of those mentioned above), yet may be less
soluble in others. Solvents in which compounds are the invention are poorly

soluble may be termed “antisolvents”.

20  Suitable solvents in which compounds of the invention may be readily soluble
include lower alkyl alcohols (such ds methanol, ethanol and iso-propanol). Lower
alkyl acetates (such as ethyl acetate and iso-propyl acetate), lower dialkyl ketones ( )
(such as methyl iso-butyl ketone), aliphatic hydrocarbons (such as iso-octane and
n-heptane) and aromatic hydrocarbons (such as toluene) may be employed as -

25  antisolvents.

Crystallisation of compounds of the invention from an appropriate solvent system
may be achieved by attaining supersaturation in a solvent system comprising
compound of the invention (e.g. by cooling, by solvent evaporation and/or via the

30  addition of antisolvent).



or iso-propyl acetate. 10 In any of processes (i) or (ii), the skilled
person will appreciate that, followng salt formation, at_ | east rt of
the solvent(s) may be renoved, and then the resultant rn'x?t?rHUNeE@Eissol ved
prior to performng a crystallisation as described herein. Wen the
crystal li n& wonpoused of the invention' to be forned is an ptassrEo3/00859

et hanesul fonate salt of Conpound A and: (1) the process perforned is
process (i), anorphous salt may be slurl§ied in either nethyl iso-butyl
ketone or a m xture_ of iso-propanol and ethyl acetate; and (2) the process
perforned i s Brigceskred that erygaltise tcompunds | dfi hatinvaatipmy(aik patinilelied by

ddi th ' ] ' |y in the f f | yt.i [ t hyl
So- 90 but yi TRt SeCofEbihes 0 BRT o bRy HeBitioR el RS c

ket one. Al t er mathodsel y, et hanesul fonic acid may be added to a sol ution of
Compound A in__iso-propanol, and ethyl acetate may then be added as
anti sol vent . (AhBRPARECTCOh % EmpquAd of HispiBVAtionin amerPhersdRT.OlRlleweh®y f or med i s

an n- 25 psopgeghitoh Praks ssrld aﬁ%@@%@éj%eﬁ! o shch) asggﬁﬁolafs%%%

performed 1s process (i), anorp alt may urrie na mxture of
i so- propanol @l ailsweprliply blcatmbt alayer aitkyl acetateyi ax towree dofikyl ketope,opanol and

ethyl acetate;.and (Ill) the process.perforned. is. process (ii),
n- pr opanesul f%’f‘f&%rea?ﬁiﬂ?f)s?'rﬁ‘nggs)a P e@“%‘?c 6‘%‘8?%95#8%“0&#%&&%6%@ Ain
i so- propanol  apging)h eryseliitiornsay 8t effe@¥d inShis EE@?%‘*O%%SSW%&‘VR&@@W as

antisolvent. 2 7 NOV 2006 WD 03/ 101957 PCI/ S en the
crystal | i ne cOapyemipndn aspventiy ¥hichdnis raadibesolublaise p dower alkphaleabeBul f onat e

o oo LM Lol SRR AIEDS RRLIBETRS PRI AL 10
or i so- propyl keaare}, at by d‘ra;srdvi(@):omllycelnpﬁmn:ﬂmeuxpaf f eolvend in whiph didessdily i ),
Denzenesul o0 Sufh RS RCIEL b Bobleste Comound A T ethy
(ii) reaction crystallisation (or precipitation), which comprises adding an
- propriate amount of acid to-a compound of formula I, and then either:+
15  (a) direct crystallisation, for example from a solvent system that comprises an
antisolvent (e.g. a lower alkyl acetate, a lower dialkyl ketone or a
hydrocarbon); or
(b) subsequent addition of an appropriate antisolvent to fécilitate crystallisation
(e.g. formation of compound of the invention in a solvent in which it is readily
20 soluble (e.g. a lower alkyl alcohol), followed by addition of antisolvent (e.g. an
) acetate, a fower alkyl ketone or a hydrocarbon)),
<‘ ' in both of which processes (a) and (b), acid and/or base may be initially provided
in association with the appropriate solvent system, and in both of which processes
(a) and (b), crystallisation may be initiated by seeding.
25
In the case of process (i) above, preferred solvents may include methyl iso-butyl

ketone, iso-propanol, ethyl acetate, iso-propyl acetate and mixtures thereof.

In the case of process (ii) above, depending on the salt that is to be formed:



added to facilitate transformation into crystalline material.

Alternatively, benzenesulfonic acid may be added to a sol utjgn fB Conmpound
A in iso-propanol, 10 and then ethyl acetate added as atli Nbﬁvgﬁt
According to a further aspect of the invention, there is provided a process
for the pwepaitss’on of a crystalline compound of the irﬁ?ﬁm%‘wsﬁhi ch
conprises crystallising -a conpound of the invention froman appropriate
sol vent.system, 15 Crystallisation tenperatures and crystallisation tines
depend upon the salt that s _to be crystallised, 3he concentration of that
salt in sol (iMgsferetherlyries g dusrt 5‘9’%‘?%??:“"%1’%%1“?15 LEe@rorsRlcPgst al | i sati on
may al so be pigf dc@tafd nafil Qetfl fBREATD Yren@ib1 R imetityR AdAE1 8RO bAues,  for
exanpl e wi tﬁ OF wthout seeding with crystals of tthe appropriate

cryst al | i ne ethylasptetgnandof t he i nventi on. Conpounds of the invention that are

anhydr at es nt ai n_.no [ han_ 39 2 referaply,2% re pr.eferably 1%
and nore pr@?e?’g%'l )t}leo?rg%}g]?l\s/ﬁttw W@P’mﬁe\ﬂ&nﬁeﬁe@ﬂ%‘% Sﬂ%’%? . s‘%ﬂ(ghnd (crystal
wat er or 50t behpdusey ofothe Rkntidal drd REER sofibleSthay intlage methifol Gthahbleorc onpounds  of
the invention may be readily  characterised using X-ray powder diffraction
(XRPD) met htpseratly, iscpapgios agd preforedcanisalvral mar Belnds methyl so-butkov 2006 WO
03/ 101957 P n.qr el ar
crystalli neg%ﬁgﬁéﬂg%g%g?’éﬁmfdﬁ *The. a %télﬂjggﬁ%%&?g%ﬁezﬁrmﬁre%{ éﬁefalkgne forms,
crystal | i sabt bnrprogyleacpmef erably carried out by seeding with nuclei and/or
seed crystals of the desired crystalline formin substantially conplete
absence of nuclei and/or seed crystals of other crystalline fornms. Seed
cryst al 9o of banRP prREdsed @ oF YT EHenBilBR Perkish \ﬁﬂl@?@:ﬁaﬁﬁkc thz@foloanpb, by way of.
sl ow evaporation of solvent froma portion of solution of appropriate {
sal t. Conpofas@atioss at leastipay of theotel ypais) Heay; keolemowd. aad tgn thecrligifes which are

vel | known g,k hOSRsHddl Jiftol faribBRn @4 Lrysthifbauty AWk &idesa80L N9, filtering

or centrifugling.

When the crystalline coifipound  of the invention” to be  formed is “an
15  ethanesulfonate salt of Compound A, and:
| (1) the process performed is process (i), amorphous salt may be slurried in either -~
methyl iso-butyl ketone or a mixture of iso-propanol and ethyl acetate; and
(2) the process performed is process (ii), a direct crystallisation may be achieved
by adding ethanesulfonic acid, optionally in the form of a solution in methyl iso-
20 butyl ketone, to- a solution of Compound A in methyl iso-butyl ketone.

Alternatively, ethanesulfonic acid may be added to a solution of Compound A in

),

iso-propanol, and ethyl acetate may then be added as antisolvent.

When the crystalline compound of the invention to be formed is an n-
25  propanesulfonate salt of Compound A, and:

(I) the process performed is process (i), amorphous salt may be slurried in a

mixture of iso-propanol and iso-propyl acetate, or in a mixture of iso-propano} and

ethyl acetate; and

(1) the process‘performed is process (ii), n-propanesulfonic acid may be added to a
30 solution of Compound A in iso-propanol and then ethyl acetate, or iso-propyl

acetate, added as antisolvent.



10 Conmpounds may, be dried using standard techniques. Further purification
of -conpounds of the invention may be effected using technjgues, which,
are, well known to. those-: skilled in the.-art.. For exa%?mm&ﬁﬂﬂﬁ
inpurities may be renpved by way of recrystallisation froman appropriate
sol'vent syst swoneo3duissabl e tenperatures and tinmes for the repcysk@dhbgssati on
depend upon the concentration of the salt in solution, and upon the

sol vent system which is used. Wen condbunds of the invention are
crystallised, or recrystallised, as described 20 herein, the resultant salt
may be in a formwhich has inproved chem cal and/or solid state stability,
as nentioned ei npefore. .e Pharmaceutical, Preparations_and Nedical Uses
25 Compounds o Ptnhgger n%ﬁ?lp% W%Bgaﬂéﬁt § SRR p I ebft SfOFPSd, Br2orally to
mammal i an pat iveidefestifoidid \chlt vy COMPBREDA, aad may thereafter be netabolised in
the body to form conpounds that are pharnacol ogically active (i.e. they
act as " prodrdy8e prefessparfopaed Srapersadd) amephususslt maydechrpelindthybf t he

i nvention are u re lLi.sed.in the body follow ng
oral or pa%ent%%%%’%%ﬁﬁz@@?%%ﬁgﬁe ?r(r)l?? g}rghﬁgger%%uaﬁ%s which 2 7 NOV 2006 WO
03/ 101957 PCT/(BEMhS /peid8sberfddnedio paess (1)) derransohlagicalid may by hdded tolfe
conpounds of the invention are therefore jndicated as E)ha_r maceut i cal s.

According to &°FH ?feqor%%op‘@‘éﬁ prethyhaceiatry 8t hehe $palt anquet phse PIPEWE ded t he
5 conpounds of,gddae td M&Rtated Rrah @brmbtiSn 2Rt RAKIRME UaeRhS - hiemaivelycul ar,
conpounds of the invention are netabolisedfollowng admnistration to

f oi m pot ent -i rhbizenesuifeniofcid may b addedfton selutonpdfComponed/ Alie isceopenslt r at ed i n
the tests described in i r.alja int ational patent application to No.
PCT{ SEO1/ 0@6575",lé glgn ﬁ%ﬂacé%t%iaﬁ%graggﬁmgﬁéﬁ' pat ent applicati ons WO 02/ 14270,
WO 01/87879 and WD 00/ 42059, the rel evant disclosures in which docunents
are

-

According to a further aspect of the invention, there is provided a process for the
preparation of a crystalline compound of the invention which comprises
¢rystallising-a compound of the invention from an appropriate solvént system. .

15
Crystallisation temperatures and crystallisation times depend upon the salt that is
to be crystallised, the concentration of that salt in solution, and the solvent system

which is used.

20  Crystallisation may also be initiated and/or effected by way of standard techniques,
for example with or without seeding with crystals of the appropriate crystalline

(\_M compound of the invention.

Compounds of the invention that are anhydrates comtain no more than 3%,
25  preferably 2%, more preferably 1% and more preferably 0.5% (w/w) water,

whether such water is bound (crystal water or otherwise) or not.

Different crystalline forms of the compounds of the invention may be readily
characterised using X-ray powder diffraction (XRPD) methods, for example as

30  described hereinafter.



her eby incorporated by reference. By "prodrug of a thronbin inhiuitb,'",
we include conpounds that foriai a throutbhi 15 inhibitagr O&wa@gﬁ
experinmental | y-detectabl e anpunt, and within a predeter mhé i (e.qg.
about 1 hour), followi ng oral or parenteral adm nistration. The conpounds
of the invei®BaMOst e t hus expected to be useful in thosePTEHEFPBEhs where

inhibition of thronmbin is required, d/ or conditions where anticoagul ant
20 therapy is indicated, including the followi ng: The treatnent and/or
prophyl axi s _of thronb05|s and hy ercoa ulablllty in blood, K and/ r tissues
of ani mal's .Irhelrdam%glwﬁhatﬁpﬁr%w GuptaKing formy, I ST eRIEY upélmhswe lead to

t hr onbo- enbsalhe kt§1ﬁ & Bt Mqﬁgaﬁ K gl%?erﬁh M&&%Q@éﬁwﬁﬁ a,bl lity 25

and t hr onbo- e |seases e nen |oned i | ude 71 nherited or
acquired ac muclataad/op sagtl erylataE of dwideticed crystaline orasintshibsténtiel] yocompleteit at i on

(factor V i den), herited, or |re defl ci engi in antithronbin
111, proteifi S&me ‘%frnélfa](gi pagrr s ‘?fipcé}{sitaﬁs %fgglgb(’ftc 1n|e fj“&%éﬁcﬂ { ?:f?'f ns known to
be associat Ypride cd?ﬁﬁ@ﬁﬁ@ﬁﬁg% pRbirkd, ycxadidm‘piarwta@y@m@w b¥apiafie@se i ncl ude
circul ating o antlphosphollpld ant i bodi es (Lupus antlcoagulant)

honocyst ei néh§ol veﬁéis@muarportmaaﬁé@qumfémwwwsm a and defects in
fibrinolysis, as well as coagulation Q7 Nov 2006 WO 03/101957

PCTI SE03/ 00859 23 syndrones (e.g. disseninated intravascul ar coagul ati on

(DI C)) and Ceampoirmres dfrt]ueulirwehuinngmmjebahso(aaedgusmgmachqumasr\gﬁc}y)me wéIIhe t r eat ment
of conditiops where t er an }mdeswale exc s of thr 5 wi t hout
si gns of hyEIéor tﬁé’ﬂﬂsﬁ l?dt’g?thef"ﬁ}' E LEFRRIe decanting ?]H'éé’ﬁé %‘é‘gdl seases
such as i1l zhei ner' s di sease. Particular di sease states which may be
mentioned include the therapeutic and/or prophylactic treatnent of venous
t hrombosi s G@mg@url@vaaﬁéniiﬁlsmﬁﬁiﬂ%%hmﬂ% lo arterial thronbosis (e g.
in nyocardial infarction, unstable angina, thronbosis based stroke and
peripheral arterial thronbosis), and systenmic enbolism usually fromthe

at ri um dur i Bgthat rpuaificétidor bf lcatnpamd{ ef gthe niomendiah vmbyarbe a¢ffacmt dsidg i | | at | on)

or techniques, which. are. well known. to those skilledin the .art, For.example-

15  impurities may be removed by way of recrystallisation from an appropriate solvent
system. Suitable temperatures and times for the recrystallisation depend upon the

concentration of the salt in solution, and upon the solvent system which is used.

When compounds of the invention are crystallised, or recrystallised, as described
20  herein, the resultant salt may be in a form which has improved chemical and/or

solid state stability, as mentioned hereinbefore.
Pharmaceutical Preparations and Medical Uses

25 Compounds of the invention may be administered parenterally or orally to
mammalian patients (including humans), and may thereafter be metabolised in the
body to form compounds that are pharmacologically active (i.e. they act as

" “prodrugs” of active compounds).

30  Thus, the compounds of the invention are useful because they are metabolised in

the body following oral or parenteral administration to form compounds which



fromthe left ventricle after transnmural nyocardial infarction, or caused
by~ congestive heart, failure;, prophylaxis of re-occlusion
(i.e.thronbosis) after. 15 thronbol ysis, percutaneous traqg7|wquHm§
angi opl asty (PTA) and coronary bypass operations; the prevention o
re-thronbosi swv@éxwresm crosurgery and vascul ar surgery in gensealosskurt her

i ndi cations include the therapeutic and/or prophylactic treatnent of 20

di sseni nat ed i ntravascul ar coagul ati on daused by bacteria, multiple traum,
i ntoxication or any other mechanism  anticoagul ant treatment when blood is -
in contact winopsepsophargacokgidaheativity.n The eohpunds of the daventocat dherefpmf t s,
vascul ar stent.s;. t heters, nechanical and biol ogical prosthetic
val ves or any1%¥ﬁ3¥ﬂ%§§%%%§%ﬂﬁg§ice; and anti coagul ant treatnent when bl ood
is in contact with medical 25 devices outside the body such as during

cardi ovascul ar, surgery using a heart-lung mnachine or in haenodialysis; the
t her apeutic artfe8iing %bﬁ’ylﬁggﬁ @speck & b tmymtion ¢hesp ais hihes Preyidedulbe
respiratory dicsibgsiis 87 5Tl IRARENhALARS. Tol oM ng Lreatment with
radi ati on or chenot herapy, septic shock, septicem a, inflamrmatory :
responses, which include, but are not limted to, edema, acute or chronic
30 at heroscl erosi s .such as_coragnar rterial disease and the formation of
at her oscl er ot i% BF@&H&%,C8%?@Hﬁ5lOgrgﬁrPgﬁnHWkeQ@efmﬁgwgﬂﬁaﬁbLﬂngction

cerebral 2 7 NeMindfQBoV\ed Ga/ml QARR inRGIoREOSHHRARGR, fo2dexahpleObRs) he Cerebral

enbol i sm peripheral arterial disease, ischaem a, angina (including

unst abl e angi §ayonstialsdrin fag Ests dlgsraifed 1 s etligsinemational pplentcapphensions

trans-| um pal i : Wi . . 5
Compounds. 5 PReeRvRRtIAe et F ki R AL pt SN I 21 s be
useful in the WO&MBTETH arolf WONE42039, ithe rslevaiin disclosnperin dehiahf dotimeertnarent i on ar e

t hus i ndi categl bgth in tgeﬁ t herapeutic and/or prophylactic treatnent of
t hese conditi SfE°Y PEOREE &’P’ﬁ%&? *®a further aspect of the present

invention, there is provided a nethod
g o By “prodiog of a thrombin inkhibiter”, we include compounds that form a Sembit - - -
15 inhibitor, in an experimentally-detectable amount, and within a predetermined.

time (e.g. about 1 hour), following oral or parenteral administration.

The compounds of the invention are thus expected to be useful in those conditions
where inhibition of thrombin is required, and/or conditions where anticoagulant

20 therapy is indicated, including the following:

PN

“ The treatment and/or prophylaxis of thrombosis and hypercoagulability in blood
and/or tissues of animals including man. It is known that hypercoagulability may
lead to thrombo-embolic diseases. Conditions associated with hypercoagulability

25 and thrombo-embolic diseases which may be mentioned include inherited or
acquired activated protein C resistance, such as the factor V-mutation (factor V
Leiden), and inherited or acquired deficiencies in antithrombin I, protein C,
protein S, heparin cofactor II. Other conditions known to be gssociated with
hypercoagulability and thrombo-embolic  disease include circulating

30  antiphospholipid antibodies (Lupus anticoagulant), homocysteinemi, heparin

induced thrombocytopenia and defects in fibrinolysis, as well as coagulation



of treatment of a condition where inhibition of thrombin is required which

nmet hod conprl ses adm nistration of a therapeutically eff unt of a
compound of - the invention to a person suffering from ofzﬂquﬂﬂo
to,-such a condition. 15 The conpounds of the invention will nor mally be
adni ni st er %P GF81FY, i ntravenously, subcutaneously, bucB&FFE¥ M8t aily,
dermal |y, nasally, tracheally, broncjyally, by any other parenteral route.
or via inhalation, in the formof pharmaceutical preparations conprising

SR of kGG SR B PREULS POALY TSERIAPlgom0c, or

adm ni str at iimgenetah . £ dopruigeaNs may be admi ni stered at varying doses. 25
The conpounds of the invention may al so be conbi ned and/ or co-adm ni stered
with any antithronbotic agent(s) with a different mechani smof action, such

as one Of MRE GreBinchlt cldiuis\ierd BiRrARt i biteskle AgER! & ARalA Sal | cylic

acid, ticlopidine and clopidogrel; thronboxane receptor and/or synthetase
i nhi bi t ofs; withbuti sipepeal hmwew:lﬁbllaﬁthgemml@ in peusedegengcdtive diserses i cs;
phosphodi esterhas?ﬁl nhi bi t FoLA ADP 30 receptor (P2T) antagoni sts; and

i nhi bitors &1“"¢4 %"e’ﬁus&%se U (CPU). 27 NOV 2006 WD 03/ 101957

PCT/ SE03/ 00859 25 The conpounds of the invention may further be conbi ned
and/or co-adm nistered wth thrombol ytics such as one or nore of tissue
pl asni nogen Partieilondissase siaies which mayebomenticasd instudadly ewpgutic apfd/apt oki nase,

uroki nase, _BieRHIalicnRaGenAlt SRl B o] @STDI9EN SR Plhass, act | val or

conpl ex ( APSA ani mal salivary gl and asm nogen activators, and the
|i ke, in0t herteriabshromhosiofe.g. inonpasidél dmfgl@astasunstlabie apging.| thmnahoswyocar di al

infarctionﬁ ur,t ok javent n_there is prowdéd
a pharmaceu Salsgl? mﬁenpgl%r?'\l E}r%g?ﬂﬁ’% oﬁs ndg%se c?mt’?\qls‘m ‘rlls\?/]%ﬁ ion, in ~
adm xt ure Wb the aﬂ:mumaaﬁ:ﬁm@tﬁult ﬁl@rﬂlahyn &g apphalvalandirial fibtillatidh) vent or
carrier. Suitable dally dqoses of the conmpounds of the invention in
t her apeutl cirpmethendetl VEptricle after transmural myocardial infarction, or caused by

.congestive -heart. failure;- prophylaxis . of .re-occlusion (i.e. thrombosis). after .. .

15  thrombolysis, percutaneous trans-luminal angioplasty (PTA) and coronary bypass
operations; the prevention of re-thrombosis after microsurgery and vascular

surgery in general.

Further indications include the therapeutic and/or prophylactic treatment of
20 disseminated intravascular coagulation caused by bacteria, multiple trauma,
intoxication or any other mechanism; anticoagulant treatment when blood is in
contact with foreign surfaces in the body such as vascular grafts, vascular stents,
vascular catheters, mechanical and biological prosthetic valves or any other
medical device; and anticoagulant treatment when blood is in contact with medical
25  devices outside the body such as during cardiovascular surgery using a heart-lung
machine or in haemodialysis; the therapeutic and/or prophylactic treatment of
idiopathic and adult respiratory distress syndrome, pulmonary fibrosis following
treatment with radiation or chemotherapy, septic shock, septicernia, inflammatory
responses, which include, but are not. limited to, edema, acute or chronic
30  atherosclerosis such as coronary arterial disease and the formation of

atherosclerotic plaques, cercbral arterial disease, cerebral infarction, cerebral



humans are about 0.001-100 ng/ kg body wei ght at peroral adninistration and
0.001-50 ng/ kg body wei ght at parenterai adm nistration, ‘{;Lhm Qﬂﬂ@e

wei ght of 15 any acid counter-ion. For the avoi dance of dou as us
herein, the term"treatnent" includes therapeutic and/or prophylactlc
treatment. 2Q4pnppEnds of the invention have the advant aggctBgbobddey may
be nore efflcaC|ous be I ess toxic, be longer acting, have a broader range
of activity, be nore potent, produce f2der side effects, be nore easily
absorbed, and/or have a better pharmacokinetic profile (e.g. higher oral

bi oavai |l abi | i ttlyrombdﬁimr cdrébndr emlsdlisdy geripheral t drdrial diselser ishimemintdnginausef ul

phar macol ogi c Si ca en c 25 properties over, conpounds known
in the prior g’rnPl a% [i’h{?sancgfn H&P‘?rﬁvg’ﬁt‘; £% n’&?telFPé{Feaffeﬁé’efcl‘ﬁaP?%lF
advant age thattra;lhﬁumgamn%o BpI AAPTPTIAS R BStonaEp Sk ¢ a@mgx han conpounds

known in the prior art npounds "of the |nvent n [ so have the
advantage that they are in a form 30 which pI’OVI des for i nproved ease of

oy be. o oduc SR Mo tReh i P YR B R B e B FB0agEse "t Y
PCT/ 5E03/ 0085%sefRiAn ﬂhertrhramdofq:imcffbmis and/or solid state stability

(including e.g. due to |lower hygroscopicity). Thus, such conpounds of the
i nvention may be stable when stored over prol onged periods. 5 Conpounds of

the | nvent | on18BYogbaRdl B otRendsh A" AR NR: BREK TBYBenfi kel |1 oed Tn

good yields, in a gh purity, rapi conveni ent at a ow cost.
The invention p'rczphyllad:tuzsttelamesdqftMB corrdlmsway limted, by the follow ng
exanpl es, \6\/| to reference to the encl osed figures in which: Figure 1
shofws -an ray powder diffractogramfor crystalline Conpound A;

et hanesul f oni Qcasrtiihg36 b tfurthkb adpk @ WF €helprédaViE vetio-thedy isiRwdedd dinkthearct ogr am

for crystalli rc]n? tn%otrrlrlgl(ljtuo?g céndmon where inhibition of thrombin is required which method
comprises administration of a therapeutically effective amount of a compound of
vl theinvention'to aperson suffering from, or susceptibie to,-such a condition. - - -
15
The compounds of the invention will normally be administered orally,
intravenously, subcutaneously, buccally, rectally, dermally, nasally, tracheally,
bronchially, by any other parenteral route or vig inhalation, in the form of

pharmaceutical preparations comprising compound of the invention in a

20  pharmaceutically acceptable dosage form.

( Depending upon the disorder and patient to be freated and the route of

administration, the compositions may be administered at varying doses.

25  The compounds of the invention may also be combined and/or co-administered
with any antithrombotic agent(s) with a different mechanism of action, such as one
or more of the following: the antiplatelet agents acetylsalicylic acid, ticlopidine
and clopidogrel; thromboxane receptor and/or synthetase inhibitors; fibrinogen
receptor antagonists; prostacyclin mimetics, phosphodiesterase inhibitors; ADP-

30  receptor (P,T) antagonists; and inhibitors of carboxypeptidase U (CPU).



benzenesul fonic acid salt. Figure 3 shows an X-ray powder diffractogram for
crystalline Conpound A n- propanesulfonic acid salt. 20_ FE e shows an -
X-ray powder diffractogram for crystalline Conpound A, rﬂTbﬂB& fonic
acid salt e 5 shows an X-ray powder diffractogramfor crystalline
Conpound BW%‘%‘H’IWQS 1, 5- napht hal enedi sul foni ¢ acid sal tPC@%WE%%ﬂ”
Procedures TLC was perforrred on sili cisagel Chiral }{PLC anal yS| S was
performed using a 46 nmm X 250 nm Chifalcel OD colum wth a cm guard

colum. The columm 30 tenperature was maintained %ﬁ( 35C. flow rate of
1.0 nillnin V&S comperndaotihe dwisntorsmiy fughsrehercombied sador forpdmpinisteedd.  The

Tobi | € PRaSS60RRR ek of O ARAOGIRLOS A A5dn RETVSEQAAES0 27
hexanes, et hano Y1 F1Uroacet ¢ acid an he appropriate ratios are
listed for rmnibnmotrrpnumdhﬁéﬂy,pstmtdlqmset, heolinase,u ptourwkinash, smisbyleddi n a

m ni mal amun t of etha and this was, di w th the.nobi phase. 5 In
Pr epar at i on? A e e f}?lpg%maﬁeca%ﬁ%% RELeSe o 2piah salivanp e hg

i nstrumest egdmigeh Witivhtoss, GddthiRAlke| i @6 tREtmRRCoRthRombofic k%@ iim

Ther roQuest, Hypersil BDS- C18 columm. An APl - 3000 (Sciex) M det ector was
used. The f Daticulat ®yegaslial ifarglionyi n and the nobile phase (gradi ent)
consisted of 10-90% acetonitrile with 90-10% of 4 mM ag. anmoni um acet at e,
both containing 10 0.2% formic acid. Otherw se, |ow resolution nass spectra
(LRVB) wer e Acemrdingedl a foxghien gs;mcﬂ\dfcth@hmsrﬁioﬂ(ﬂlaqmcproﬂd&ﬂ ®pharmadelicaposneg
switching ign mpde (mgss. range m z 100-800); .and, high,resol uti on mass
spectra (HR%%?‘E%QP% @B@Pﬁeﬁ C%B'E’P‘r'ﬂjl 8 NPE rBHRLan, &r B‘QEP‘FOW\Q‘["e? in ES
negativagi O?hﬁ'ﬁlhééﬂﬂcﬂ@d@ceb%&%dfu@mQilluBﬂtZ)r&Q‘Qerlooo) wi th Leucine” Enkephal i n
(Ca-H37N O7) as internal mass standard 1

L i
Mo

Suitable daily doses of the compounds of the invention in therapeutic treatment of
humans are about 0.001-100 mg/kg body weight at peroral administration and
© 0.001-50"mg/kg body weight at parenteral administration, excluding the weight of

15 any acid counter-ion.

For the avoidance of doubt, as used herein, the term “treatment” includes

therapeutic and/or prophylactic treatment.

20 Compounds of the invention have the advantage that they may be more
efficacious, be less toxic, be longer acting, have a broader range of activity, be
more potent, produce fewer side effects, be more easily absorbed, and/or have a { /}
better pharmacokinetic profile (e.g. higher oral bioavailability and/or lower
clearance), than, and/or have other useful pharmacological, physical, or chemical,
25  properties over, compounds known in the prior art. Compounds of the invention
may have the further advantage that they may be administered less frequently than

compounds known in the prior art.

Compounds of the invention may also have the advantage that they are in a form
30  which provides for improved ease of handling. Further, compounds of the

invention have the advantage that they may be produced in forms which may have



1H NMR spectra were recorded using tetranethylsilane as the internal
standard. 13C NMR spectra were recorded using the listed Zie?uﬂgvaz

solvents as the internal standard. O herw se, MeOD was used as solvent and
the MOD signal as internal standard (H A = 3.30 ppm 13C A = 49 ppm). 20
X-ray powder Wi 3110861 i on anal ysis (XRPD) was perfornmed usi ngryewsioesde slits
on sanpl es prepared according to standard nethods with and w t hout using
any Ej internal standard, for exanpl e2éhose described in G acovazzo, C.
et al (1995), Fundanentals of Crystallography, Oxford University Press;
Jenki ns, R amgproR&d Shyrdienl, afel/on sol{dl &) stabitityr (ifltledin®re.d. odué- Rayovepwder
Dffractonetry, John Wley & Sons, New York; Bunn, C. W (1948), Chem cal
Crystal | ogr ap%‘?f%rO@OB‘FEWdo uspsEes compadh of Hie iryeagon maypbe gable athspder , L.

E. (1974), X- ' j Procedures, John Wley and Sons, New York.
X-ray anal ysegéyﬁ?ggﬁ@gggﬁgngﬁﬁi ng a Sienens D5000 diffractoneter and a
Philips X Pert MPD. 30 2 7 NOV 2006 WD 03401957 PCT/ SE03100859 28

Differential anni n or.i net.r DS s performed ysij a Mettler
DSCB20° i St r SRERDE o UG abig e dfe Bl etiRes: ol Bl hse
described in thk@ARised fa gdbd Jikld€tin &l higH rapidfyl @68Rhieatly, 36@ANA Ny
Calorimetry, Springer, %erl)i'rihn. 5 Thegngg[?%'{/i ?ety];i c anal yysi s (TG was
performed usi Agfta Mettler Toledo TGA850 instrument. It will be appreciated
by the skilled person that crystalline forns of conpounds of the invention
may be prepared by anal ogy with processes described herein and/or { 10 in
accordance w The inventiExnanjbluetsatdaic bahin namay immjted; b vhedfsB@ring etampldsineittsane XRPD
di ffractiqon patterns nd/ﬁr Eic and/ oy, TGA thernograns as those disclosed
hergin. By’" e KRG AP [y Cpelgse ‘eswgcﬁiffracti on patterns and/or DSC’
and/ or TGA t hernogranms, we include those instances when it is clear from

the rel evant patterns and/or thernograns (allow ng for experinental error)
t hat igure 1 shows an X-ray powder diffractogram for crystalline Compound A,

ethanesulfonic acid salt.

15  Figure 2 shows an X-ray powder diffractogram for crystalline Compound A,

benzenesulfonic acid salt.

Figure 3 shows an X-ray powder diffractogram for crystalline Compound A, n-
propanesulfonic acid salt.

20
Figure 4 shows an X-ray powder diffractogram for crystalline Compound A, =n-

butanesulfonic acid salt.

Figure 5 shows an X-ray powder diffractogram for crystalline Compound B, hemi-
25  1,5-naphthalenedisulfonic acid salt.

General Procedures

TLC was performed on silica gel. Chiral HPLC analysis was performed using a 46

mm X 250 mm Chiralcel OD column with a 5 cm guard column. The column
30 temperature was maintained at 35°C. A flow rate of 1.0 ml/min was used. A

Gilson 115 UV detector at 228 nm was used. The mobile phase consisted of



15 essentially the same crystalline formhas been forned. When provided,

DSC onset tenperatures nmay vary in the range 5C (e.g. ,
di stance values my vary in the range t2 on the | ast dgzﬂnﬁmpl)z;"é:ﬂ; I t
will be appreciated by the skilled person that XRPD intensities nmay vary
when nmeasur¥y0¥8¥5essentially the sare crystalline for rPEHPEQO0EEP | ety of
reasons including, for exanple, preferred 20 orientation. The intensity of
XRPD data is generally within a margi%? of error of approximtely plus or
m nus 20 to 40% The relative intensities may be characterjsed according
to the fol | bekenes adrreli andgrgurvacais peidand vhe sRprepmidie gkt distddAr 60 - 100 vs

(very stron - . 0 - : i : : (weak) < 1
-3.9 vw (ve?%/ChV\cégqgggrb&?%@}@Og%) Rf\%iu&%%o%é@i&gég/ag%éTéo%%%n?g%v In the
Exanpl es seethkmohandithisess dilbet edthabdrechile phasewhen seeding is perforned the

seeds are obtained fromthe first Exanple in which crystalline material of
that salt is obtained. For exanple, in Exanple 13, seeds are obtained from

Exanpl e 11. p Prph@RGHsAAI RN CAbelow! ELNSHISOWa® ipefFoiiRa tiehe a (FID-1100 _
3- Chl or o- 5- met hoxybenzal dehyde 3, 5-Di chl oroanisole (74.0 g, 419 mol) in
THE (200 mijnstwasenddetpippdd opith se €EC-PAdgimgsstarnandetaall Ty, £1§0 B85 mmol ,

pre-washed wth Q.5 N HG ) J-0, 100% C ALker the addition,
1, 2-di br omﬁwﬂguﬁ @?g}léﬂggkgc D) I'M“‘&’P %gg?ml'ﬁﬁs resul t ant
dark brown gied! TheflvmTate W@l @dmBimik edd i moBile phale (gfdeent) oohsisied wRS cool ed to
0C, and N[ N- dinethylformam de (60 nL) was added in one portion. The
m xt ure was 10-90% acetonitrile with 90-10% of 4 mM aq. ammonium acetate, both containing
10 0.2% formic acid. Otherwise, low resolution mass spectra (LRMS) were recorded
ﬁsing a Micromass ZQ spectrometer in ESI posneg switching ion mode (mass
range m/z 100-800); and high resolution mass spectra (HRMS) were recorded
using a Micromass L.CT spectrometer in ES negative ionization mode (mass range

" 'm/z 1001000} with Leucine Enkephalin (C3¢HzyNsO7) as internal mass standard.

15
'H NMR spectra were recorded using tetramethylsilane as the internal standard.
1BC NMR spectra were recorded using the listed deuterated solvents as the internal
standard. Otherwise, MeOD was used as solvent and the MeOD signal as internal
standard (*H A = 3.30 ppm; *C A =49 ppm). '

20

X-ray powder diffraction analysis {(XRPD) was performed using variable slits on
samples prepared according to standard methods with and without using any %\)
internal standard, for example those described in Giacovazzo, C. et al (1995),
Fundamentals of Crystallography, Oxfdrd University Press; Jenkins, R. and
25 Snyder, R. L. (1996), Introduction to X-Ray Powder Diffractometry, John Wiley &
Sons, New York; Bunn, C. W. (1948), Chemical Crystallography, Clarendon
Press, London; or Klug, H. P. & Alexﬁnder, L. E. (1974), X-ray Diffraction
Procedurei, John Wiley and Sons, New York. X-ray analyses were performed
using a Siemens D5000 diffractometer and a Philips X’Pert MPD.

30




partitioned with diethyl ether (3 x 400 mL.) and 6N HO (500 nL). The

conbi ned organic extracts were washed with brine (300 nL), dried (Na2SO4),
filtered and 15 concentrated in vacuo to give an oil. Fl a8y §iiio@gcogr aphy
(2x) on silica gel eluting with Hex: EtOAc (4:1) afforded the sub-title

conpound (38ywR) @snedé?9 as a yellowoil. 1H NVR (300 MHz, £Aidddnnrs®- 90 (s,
1H), 7.53 (s, IH, 7.38 (s, 1H), 7.15 (s, 20 1H), 3.87 (s, 313). (ii)

3- Chl or 0- 5- hvdr oxybenzal dehyde Iw, A sﬁ ution of

3-chl or o- 5- met hoxybenzal dehyde (22.8 g, 134 mmol ; see step (i) above) in

CH2C12 (250 ; - t : tribromde (15, 25 mmmol )
was added drg?\}mff%%ﬁ%\%%ﬁ%gn%% ﬁggﬁﬁﬁﬁg’t‘f’ﬁﬁ’eﬁ%@% %Sgnrge%g/{%ﬁ])#l%ég%re for 2
h, H20 (50 m)nsmemﬂibedrd&igﬁwﬁsmda?@meﬁl&ﬂwfdr@ﬂa.%lﬁs tHobefdeseriiedac Hokhe t h Et 20
(2 x 100 nL)._ The organic |ayers were conbined, dried (Na2S04), filtered
and concent r & & H- g7 ¢LL8R0). Pifaentie Reawinedoreng o aApanger 8stligel el uting with
Hex: Et OAc (4:1) afforded the sub-title conmpound (5.2 g, 25%. 30 2 7 NOV
2006 WO 03/101957 PCT/ SE03/00859 30 'H NMR (300 MHz, CDC13) S 9.85 (s,

1H), 7.35 6¢s, Thirmogra2ineids Ianplysiy . (TGA) swadH)perforne@8 ugisg laH)Mdtiléri Yoledo

3- Chl or o- 5-di E.I %‘% @rreé_gozéébenzal dehyde 5 A sol ution of

3-chl or o- 5- hydP § BR8P 8hyde (7.5g9, 48 mmol; see step (ii) above) in
2- propanol (250 nlL) and 30% KOH (100 nL) was heated to reflux. Wile

stirring, CHCIF2 was bubbled into the reaction mxture for 2 h. The
reacti on-m xt UrvéllRa gppreeipied by deiskilled persan thet arystalioe fames aepmaeundeiofyi t h

Et OAc (2 .x 10Q,.11) ntig$ﬁagﬁggﬁe§)§1§g‘gg5%1]3@%ﬂ9p . sghst?feg %ec{ An %&/ r dried io

(Na2sO4), filtered and ¢ acua. ash chromat ography on

Si I{i ca gelio elmbdconlandet trithiake Ex@hplef belby, ahd anayeshowhessentially ithd eanmsonpound

(46,9, 469 ol (300 MEso CGAD 180480 ol bk (& udld 752

disclosed herein. By “essentially the same” XRPD diffraction patterns and/or
DSC and/or TGA thermograms, we include those instances when it is clear from
the relevant patterns and/or thermograms (élloWing for experimental errbr) that
15  essentially the same crystalline form has been formed. When provided, DSC onset
temperatures may vary in the range £5°C (e.g. £2°C), and XRPD distance values
may vary in the range +2 on the last decimal place. It will be appreciated by the
skilled person that XRPD intensities may vary when measured for esseﬁtially the
same crystalline form for a variety of reasons including, for example, preferred

20  orientation.

K The intensity of XRPD data is generally within a margin of error of approximately
plus or minus 20 to 40%. The relative intensities may be characterised according

to the following definitions :- .

% Relative Intensity Definition

60 -100 vs (very strong)
21-599 s (strong)
7-20.9 m (mediuim)
4-69 w (weak)

<1-3% vw (very weak)



1H), 6.60 (t, Jn_F = 71.1 Hz, 1H) 15 (iv) Ph(3-Cl)(5-CCHF2)-(R S)CH(OTMS)CN
A sol ution of 3-chloro-5- d|f| uor onet hoxybenzal dehyde (4.6 g, 22. ?ﬁ see’
step (iii) above) in CH2Cl12 (200.n) was cooled to OC $2Nﬂ\i 5

mml) and trinethylsilyl cyanide (2.8 g, 27.9 nmol) vvere added and the
reacti on ni%Q 819D was allowed to warmto room tenper at REHSENIH0858 i rred for
15 h. The mxture was partially concentrated in vacua yielding the
sub-title conmpound as a liquid, whicl9 was used directly in step (v) bel ow
wi t hout further purification or characterization. (v)

Ph(3-C ) ( 5- GO Hx&n@e@dédadhﬁﬁrn&d) @ﬁedz,aaeah(sa vaeh (sBediy is IpEEdm(eR, th) CH( OTMS) CN
(6.82 g, assune 22 |; see step ( apove) was adlc%dro W se to

HCl / Et OH (5€ﬁ9d?'rif)" ObtPH@drf’é’ébEhP@FFt ﬁﬁ%ﬂ?@\%@h cyptafling grateral pr thag g4t partially
concentr at e dfhink Cat@raseaﬁlﬁiu ﬂl%saﬂl lesllﬂbseEastir@oEtQim&HEx% pi2 14§ qui d, whi ch

was used in step (vi) w thout her ' purification or 1aracter|zat|on 30
(vi) Ph(3-a)(5- OClM (R S)CH(O—DC(O)@t Gov 20x6 WD 031101957
- Cl ). 5

PCT/ SE03/00 21 (R S)CH(OH) C(NH) OEt (6.24 g, assune
22.3 mmo oj soI ved in THE (250 nL), 0.5M H2S04

(400 ni. ) Wa$3 @ﬂﬁgsaﬂahaggcﬂza@[ HoOn was stirred at 40C for 65 h, cool ed

and then partially concentrated in vacuo to renpve mpst of the THF The

reaction m *Edpiehlgrogpigole RED 2.iP mmmelbin THE 2002l V2 addeadprontise iy i ed
(Na2S04) , laérﬁglﬂgl ﬁ@%ﬁ(lﬁ@%ﬂ%& i dpﬂer\vééﬁ&fl& th® Sal(IfI-Rfﬂ Hﬁ)’ title

conpound as a“solid use in step VII urther
purificati omLpr cdtar alb%lki zati oAfte( vi ithe Ph(ﬁdiﬁD(A,S o&mdlbmymm CCOM™H to

2 S SRR AT e

heated at reflux for 3 h. The mixture was cooled to 0°C, and N.¥-

dimethylfbn'namide (60 mL) was added in one portion. The mixture was
partitioned with diethyl ether (3 x 400 mL) and 6N HCI (500 mL). The combined
drgaﬁic ektracté Wéfé washed with brine (300 rnL), dried (Na;S0,), filtered and
15  concentrated in vacuo to give an oil. Flash chromatography (2x) on silica gel -
eluting with Hex:EtOAc (4:1) afforded the sub-title compound (38.9 g, 54%) as a

yellow oil.

'H NMR (300 MHz, CDCl3) 8 9.90 (s, 1H), 7.53 (s, 1H), 7.38 (s, 1H), 7.15 (s,
20 1H), 3.87 (s, 3H).

(i) 3-Chloro-5-hydroxybenzaldehyde )
A solution of 3-chloro-5-methoxybenzaldehyde (22.8 g, 134 mmol; see step (i)

. abbve) in CH;Cl, (250 mL) was cooled to 0°C. Boron tribromide (15.8 mL, 167

25 mmol) was added dropwise over 15 min. After stirring, the reaction mixture for 2

h, H,0 (50 mL) was added slowly. The solution was then extracted with Et;O (2 x

100 mL). The organic layers were combined, dried (Na;SQ,), filtered and

concentrated in vacuo. Flash chromatogr;;_phy on silica gel eluting with
Hex:EtOAc (4:1) afforded the sub-title compound (5.2 g, 25%).

30



stirred at roomtenperature 15 h. The reaction was then partially
concentrated in -vacuo to renmove nost of the 2-propanol. The Z?N@QVI 5
mxture was acidified wth 1M H2SO4, extracted with Et20 (3 n?@
dried (Na2S04) and 15 concentrated in vacuo to give a solid. Flash

chr omat ogr aphyWB1#344iP37ca gel el uting with CHC13: MeOH: concemighiiefsoobs4 OH
(6:3:1) afforded the ammopniumsalt of the sub-title conpound. The amoni um
salt was then dissolved in a nmixture of 30Et OAc (75 nlL) and H2O (75 nlL) and
acidified with 2N HCl. The organic |ayer was separated and washed wth
brine (50 niL), ‘mmwﬂd(a(omm@@m]@m £.65 ¢ NHY, a1 35ds,1H), ZRMECHR 710 @fiiyrd the
sub-title corrpo nd (3. 2 g, 57%fromsteps (iv) to (vii)). "H NWR (300 MHz,
CD30D) S 7. 38 1@ (4 7.22 (s, 1H), 7.15 (s, 1H), 6.89 (t, JH ( ) F=
71.1 Hz, 1H), 5. 16 (s 1H) 25 (viii) Ph(3-Q (5-OCHF7)-(R) CH(OH C(O OH (a)
and Ph(3-d ) (5-CCHF,) - (S)CI-l(OAc)C(O)O—l (b) A m xture of

Ph(3-d ) ( 5- OCHED)B-CIR S shgde 12. 7 nmol ; see step (vii)

b d L B " ATRNG" ' tate m) and MIBE
(1950 "wds. %éﬁgﬁwaﬁ”ifﬁﬁ;? - §¥‘89€g)°ﬁ“mf‘ﬁféy%¥e€ ot en(ioe. ) and ed. 30
filtered througbvdyahiZ@bpanoR (BH0tHE) 4ddl 3026 mlmoaa&nﬁd«am&a&ﬁoqeﬁux The

filtrate was concentrated in vacuo and subjected to flash chromatography

on silica gel Whilg | ptiring7 NdAR2axas\WhubBled 0iNg7 teCTreskos/ 08T 82 with
CHC13: MeOH; th
sub-ti ¢ Fe conpolindae [astidl g Suficled b fed4hR ACTRE UGB bR DL | 1€

H2O, acidifi eEIIOWct(B JQILDO-IﬁL)arimeem'gmmst ﬁel-evwdshedEwmAdmnél' Eoombpnired| ayer was
filter concenfrated in vacuo to

wash vvlth e ﬁgri d éNa2804 ei:g ng, Eﬂb

afford the%su o ar?ﬂ GRRpeRtEAed i vacug. afgac romafaerapiy,oR $iiFaEel o npound
(a) 1H NWR (3Qﬁ1ti|}{g‘lmh@f&@bf\5 (41 P& tdr§ed tﬂé‘Bub—tﬂle%Bmf)&mdm g, 46985 (s, 1H),
6.89 (t, Jx_ F= H, 1H), 5.17 (s, 1 H)

'H NMR (300 MHz, CDCly) & 9.95 (s, 1H), 7.72 (s, 1H), 7.52 (s, 1H), 7.40 (s,
1H), 6.60 (¢, Jur = 71.1 Hz, 1H)
15 ’ ’
(iv) Ph(3-CI)(5-OCHF)-(RHCH(OTMS)CN
A solution of 3-chloro-5-difluoromethoxybenzaldehyde (4.6 g, 22.3 mmol; see
step (iii) above) in CH,Cl; (200 mL) was cooled to 0°C. Znl, (1.8 g, 5.6 mmol)
and trimethylsilyl cyanide (2.8 g, 27.9 mmol) were added and the reaction mixture
20  was allowed to warm to room temperature and stirred for 15 h. The mixture was
partially concentrated in vacuo yielding the sub-title compound as a liquid, which

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

(v) Ph(3-C1Y{(5-OQCHF)-(R HCH(OHYC(INH)OEt
25 Ph(3-Cl)(5-OCHF,)-(R,S)YCH(OTMS)CN (6.82 g, assume 22.3 mmol; see step (iv)
above) was added dropwise to HCI/EtOH (500 mL). The reaction ‘mixture was

stirred 15 h, then partially concentrated in vacuo yielding the sub-title compound
as a liquid, which was used in step (vi) without further purification or
characterization.

30

(vi) Ph(3-C1)(5-OCHF,)-(R.S)CH(OHYC(Q)OFEt



(ix) Ph(3-A)(5-CCHF,)-(R CH(OH) C(O) - Aze- Pab(Teoc) To a sol ution of

Ph(3-d ) (5-0CHF2) - (R CHOHC(OOH (1.1 g, 4.4 nmol; see step (Vlﬁl) above)
and H Aze- Pab(Teoc) (see international patent applicati ?-] 2059 2.
g, 5.7 mol DI\/g)FSOnLat 0C was added PyBOP (2. 5315mm|)
and col | i di 03(’1:919§ g, 10.6 mmol). The reaction was sti rr@GT@EU-"@@SPor 2 h
and then at roomtenperature for an additional 15 h. The reaction mxture
was concentrated in vacuo and flash 3hr omat ographed on silica gel (3 x),
eluting first wth CHC13: Et OH §9 1), then with Et QAc: EtOH (20:1) and
finally el uPh(ﬁg}ZMSfCPCI'IEEB-iﬂCDE NEXORS (6.2, a@ﬁ&"@lecﬂzt%l@ﬂ@hb‘eq $ie1 e conpound

(1.0 g, 370 hqus id HN oD
m xt ure of V(%t aﬂ@orv\g)’I §”af 7gls§°ng§xo(dn Jﬁﬂ: 925&12 %quM;ﬁ?ng m 5H),
6.89 and 6. @mo(nu,) whls| oFded afd itk rbietion Whs stfred 2t 4070 f5r65fh cSoled drtd)thert. 75- 4. 85

1 3.97-4.55 6H), 2.10-2.75 2 1.05-1.15 (in, 2 25 0.09
E;n 9||:|)|) VS Pamlgl Vi qp]}ée?mgi) i) vacgg jo remove gnrcgt of Qe THF. The reactlo(n mlxtureH)

Ph(3-d) ex Payp( O.), filtered an

Ph(3-d )% %ﬁ&%ﬂ %ﬁ%gé?%%% %e P@@(%c@%@a@sgf)’ 0. 65 mml; see step
30 (ix) abowmpentrates mlmcstoltu/m%rdmemnbniﬂecbmpmmﬂamhsmﬁd ehiohdv®.uS@l g (6.0
nmol ) of 0 pethy m ne_hydr oc was added. The m xture was
heat ed at 7’6'@“2(’7”)!\))&/5%? f\RH‘B%%fo@ %tﬁ??%‘@%/ 00859 33 for 2 h. The
sol vent was evaporated and the residue was partitioned between water and

ethyl acetate. The agueous phase was _extracted twice nore wth ethyl
acet at e and(vith washed vmth water, brine, dried

- (QRIG O
(o250t . B L8154, G pemabessd ElbaR tion (G gyt A (100 e

(m 1H), 7.hshol;rspe $tbp Jvi) abo@) iff Byprogdnel (675RLY tnd AR KOH 8B0(rsl.) Vi) 87 ( m
'110 | 447 (M 280t robin tomparatacy 15167 The' teacsion vas hin patially Soneentated i ) 3.67 (m
vacuo to remove most of the 2-propanol. The remaining mixture was acidifted
with 1M H,S0,, extracted with B0 (3 x 100 mL), dried (NaSO4) and

' 15  concentrated in vacuo to give a solid. Flash chromatography on silica gel eluting

with CHCl3:MeOH:concentrated NH4OH (6:3:1) afforded the ammoenium salt of

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

EtOAc (75 mL) and H,O (75 mL) and acidified with 2N HCl. The organic layer

was separated and washed with brine (50 mL), dried (Na;SO4) and concentrated in
20  vacuo to afford the sub-title compound (3.2 g, 57% from steps (iv) to (vii)).

'H NMR (300 MHz, CD;0D) § 7.38 (s, 1H), 7.2 (s, 1H), 7.15 (s, 1H), 6.89 (t, Ju. {
r=71.1 Hz, 1H), 5.16 (s, 1H)

25 (viil) Ph(3-CD(5-OCHF,)-(RYCH(OHYC(OYOH (a) and Ph(3-C1)(5-OCHF,)-
(HICH(OACIC(OYOH (b)
A mixture of Ph(3-Cl)(5-OCHF,)-(R,S)CH(OH)C(O)OH (3.2 g, 12.7 mmol; see
step (vii) above) and Lipase PS “Amano” (~2.0 g) in vinyl acetate (125 mL) and
MTBE (125 mL) was heated at reflux for 48 h. The reaction mixture was cooled,
30 filtered through Celite® and the filter cake washed with EtOAc. The filtrate was

concentrated in vacuo and subjected to flash chromatography on silica gel eluting



2.68 (m 1H, 2.42 (m1H) 0.97 (m 2H), 0.01 (s, 9H). 10 (xi) Conpound A
Ph(3-d ) (5-0OCHF2) - (R)CH(OH) C( O - Aze- Pab( OVe, Teoc) (0.40 g, (% @ﬁ nEr‘?I see
step (x) above), was dissolved in 5 nL of TFA and al | owed t% r Xt Wr 30
m n. TFA was evaporated and the residue was partitioned between et hyl

acetate 15 a I@(}gg (ag.). The aqueous phase was extracted tw ce nore
w th ethyl 2@8@% e and the conbi ned organi ¢ phase was msﬁ&&sﬁﬂ"%’?‘?s%ter,

brine, dried (Na2SO»4), filtered and ev??orat ed. The product was freeze
dried from water/acetonitrile. No puriffcation was necessary.Yield: 0.28 g

85% . 20 'H N . CDC13). : t, . 7.57 (d, .. 7.28 (d,
(2H) ,/o 7.18 (m %?P@%‘Mgéﬁﬁomﬂf%%‘? @3*45%8?6:135@,3’1%3%% thet ?mffﬂélflmé.gl?aﬁ( S, IH§,
4.87 (m 1H), e §b-fiScompdllds (@-aﬂ@{t‘)d@bﬁ%bﬁnd (@ A3 bl Shas dibotvett il B,dM 1H),

3.89 (s, 3H), 3.68 (m 1F), 2.68 (m I1F), 2.40 (m 1H). 13C NVR (125 Mz;
CDC13) : ( car boswdifiethaito 2N ldind exantdsomish) Bt Bresyrga@ic Rger w2 waishetl70. 8,

152.7, 152.6 H | cul ated 2HP3CIF2N405 (M T- 495 1242 ~ found
495.1247 Pr ep‘?ﬁ?ﬁ@% cgh&’@%@? fisshe C%%%g’ﬂ&” BA7H0) 0 s e su "

2, 6- Di f1 uor- 4iit{esRidpylusiiaf (112 ¢, B{wRt hyl t hi o) met hvl | benzonitrile 30
(Met hyl sul finyl) (nethylthio)nmethane (7.26g, 0.0584 nol) was dissolved in
100 nL of dry THE under argon and was cooled to -78C. Butyllithiumin

hexane (16 2 ?%_g@@&%ﬁ@éﬂ.OlQS? PCT/ SEO3/ 00859 34 nL 1.6M 0.0256

nol ) was adde pw se irring. The mxture was stirred for 15 mn.
Meanwhi | e, a s'®l NMRoBODMER, €D50D) b 17138 @, QbR 7222 (s L IH)| 215 &, OHY 6.80.(02% ol )
in 100 nL of dry THEHV% C(fgl egﬁto -78C under argon and the forner

sol uti on was FfoEd! thr g?r Sebfhula to the latter solution over a peri od
of 35 5 nmiqp After 30 min, the cooling bath was renpved and when the
reaction had reached roomtenperature it was poured into 400 nL of water.

The THE was  (ix) Ph(3-CD{5-OCHFE,)-(R)YCH(OH)C(Q)-Aze-Pab(Teoc)
To a solution of Ph(3-Cl)(5-OCHF;)-(RYCH(OH)C(O)OH (1.1 g, 4.4 mmol; see
step (viii) above) and H-Aze-Pab(Teoc) (sée international patent application WO
00/42059, 2.6 g, 5.7 mmol) in DMF (50 mL) at 0°C was added PyBOP (2.8 g, 5.3
15 mmol) and collidine (1.3 g, 10.6 mmol). The reaction was stirred at 0°C for 2 h™
and then at room temperature for an additional 15 h. The reaction mixture was
concentrated in vacuo and flash chromatographed on silica gel (3 x), eluting first
with CHCly:EtOH (9:1), then with EtOAc:EtCH (20:1) and finally eluting with
CH,Cl;:CH3CH (95:5) to afford the sub-title compound (1.0 g, 37%) as a white

20  amorphous solid.

'H NMR (300 MHz, CD;0D, mixture of rotamers) 8 7.79-7.85 (d, J = 8.7 Hz,

2H), 7.15-7.48 (m, 5H), 6.89 and 6.91 (t, Jur = 71.1 Hz, 1H), 5.12 and 5.20 (s,

1H), 4.75-4.85 (m, 1H); 3.97-4.55 (m, 6H), 2.10-2.75 (m, 2F), 1.05-1.15 (m, 2H),
25 0.09 (s, 9H)

MS (m/z) 611 (M + 1)*

(x) Ph(3-CI)(5-OCHF,)-(R)CH(CH)C(O)-Aze-Pab(OMe, Teoc)
- Ph(3-CI)(5-OCHF;)~R)CH(CH)C(O)-Aze-Pab(Teoc) (0.40 g, 0.65 mmol; see step
30 (ix) above), was dissolved in 20 mL of acetonitrile and 0.50 g (6.0 mmol) of O-
methy] hydroxylamine hydrochloride was added. The mixture was heated at 70°C



evaporated and the remai ni ng aqueous | ayer was extracted three t| s W|th
diethyl ether. The conbi ned et her phase was vvashed wth V‘%W
(Na2SO™4) and evaporated. Yield: 2.0 g (30%. 10 'H NWR (25 VHz CDClS) 3
7.4-7.25 (m 2H), 5.01 (s, 1H, diasteroner), 4.91 (s, 1H di asterorrer)
2.88 (s, 3WOWGeMs%eroner), 2.52 (s, 3H, diasteroner), Z.W/W?/MBE%
di asteroner), 2.34 (s, 3H, diasteroner), 1.72 (broad, 1H) 15 (ii)
2,6-Difluoro-4-fornyl benzonitrile 33
2,6-Difluoro-4[ (nethyl sul finyl)(nmethylthio)nmethyl]benzonitrile (2.17 g,
8.32 mol ; fezeEehStER {olventha@y @yapstseddirRishb \textiue nwOpandtiontd befeand 3.5 niL of
concentr at ed sulfuric acid was added. The m xture was |eft at hy{(,)\,gm

ter.

t enper at ur ewa%andset@éfsetatﬁd Tg BS@‘(?H%HIEQSQ Wﬁ%ﬁ’f‘t@dtefl Avige E‘B’(.r)e WI‘_ i
was teods

phase was edtvmce W t |car onat e an "W th brine,

dried (NaZSMS@ndfxlmammdaNMmtedYﬁébhi 041 3691@’0)( 98% . The position of the
fornyl group was established by 13C NVR The signal fromthe fluorinated
carbons at 162.7 ppm exhi bited the expected coupling pattern with two

coupl | ng_colsNAM fdoMiRECIOCAE!s 983 ROy, 9ﬂa>s,2ﬁn67 27 t& 21 seRel vel y

corresponding to an ipso and a neta coup fromthe fluorine atoms. 1H
NVR (400 M-EH), 220i(@) 118), 7043n6 113, 7.001(m) 1H7 6@@ ( AFD. 2489 (ssz;H)(ftsv xmz

6- Di fl uoro-4-h X Ot iy 6 0

PCT/ SE03/ ooé@ghg‘ggﬂg%%gﬁ%r ARG “Eie e ?ﬁ‘)( ‘%“ 3 13 ol ;
see step (i2.58ahoND)2.488n,1H) esmkmsm-l)l,aOE@ pi).of net hanol and cool ed on an
i ce bath. Sodium borohydride (0.307 g, 8.12 nmmol) was added in portions

with sti®ring and the reaction was left for 65 mn. The sol vent was -

evapor at ed %ﬁbﬂguﬁ@gl due was partitioned between 5 diethyl ether and ™~
aqueous SOdI umbrcarbonate. The ethereal |ayer was washed w th nore

aqueous sodfPh{PrUN(T-OCBERRRCHIAH(Ond\ze-Pab@e, NeoS Ay 0ah .6 mpwlat ed.
see step (x) above), was dissolved in 5 mL of TFA and allowed to react for 30

min. TFA was evaporated and the residue was partitioned between ethyl acetate
15 and NaHCO; (ag.). - The agueous phase was extracted twice more with ethyl
acetate and the combined organic phase was washed with water, brine, dried
(Na;SQy), filtered and evaporated. The product was freeze dried from
water/acetonitrile. No purification was necessary. Yield: 0.28 g (85%).

20 'H-NMR (600 MHz; CDCl3) : § 7.89 (bt, 1H), 7.57 (d, 2H), 7.28 (d, 2H), 7.18 (m,
1H), 7.13 (m,1H), 6.99 (m, 1H), 6.51 (t, 1H), 4.88 (s, 1H), 4.87 (m, 1H), 4.80 (bs, .
2H), 4.48 (dd, 1H), 4.43 (dd, 1H), 4.10 (m, 1H), 3.89 (s, 3H), 3.68 (m, 1H), 2.68 éwf
(m, 1H), 2.40 (m, 1H).
BC.NMR (125 MHz; CDCls): (carbonyl and/or amidine carbons, rotamers) &

25 172.9,170.8, 152.7, 152.6
HRMS calculated for CyaHz3CIFaN,Os (M—H)™ 495.1242, found 495.1247

Preparation B ; Preparation of Compound B
(i) 2,6-Difluoro-4[(methylsulfinyl)(methylthio)methylbenzonitrile

30  (Methylsulfinyl)(methylthio)methane (7.26g, 0.0584 mol) was dissolved in 100
mL of dry THF under argon and was cooled to =78°C. Butyllithium in hexane (16



The crude product crystallised soon and could be used wi thout further
purification. Yield: 1.24 g (90%. 10 'H NWVR (400 Mz, ﬁ) 6 7.24 (m
211), 4.81 (s, 211), 2.10 (broad, 1H) (iv) 4-Cyano-2, 6-di # GNbbRyI
met hanesul fonate To an ice cool ed sol ution of

2, 6-di fl uor owo ywmxynet hyl benzonitrile (1.24 g, 7.32 mulcr/sseRossoep
(ii1) above) and net hanesul fonyl chloride (0.93 g, 8.1 nmmol) 15 in 60 nL
of methyl ene chloride was added triethyBamne (0.81 g, 8.1 mvl) with
stirring. After 3 h at 0C, the m xture was washed twice with I M HC1 and
once Wi th valigr 1 681 oeAs HRASANaGHRAR0N S SitundNendEANUE LE Ukl De used
wi thout further purification. Yield: 1.61 g (89%. 20 "H NMR (300 MHz,
CDC13) 6 7.29 forml5 mip. Megovhils, a 2plntioB 0 3,4(5striflBefoberzoditrile (4.0 g, 0.025

4- Azi donet hvl - 2, 6- di or.obenzaonitrile A nmx 0

4- cyano- 2, 6- dlnfupﬁ%r‘rbtll)@ﬂ% Ofr@?'ﬁ]g'?#eg'ﬁf F%Wﬁﬁg '%%Cgﬂm{i,r apgoR And 5 M o0 5t g
(iv) above) angfiesivwdinaadddddirdu8h 42ca8nul tdthd JattBlsdlutith dferHlpdfod Wat3gr and 25
20 nL of DVMF was stirred at roomtenperature overnight. The resultant was

subsequent 15y paiar etftgrilomim obercoding\igtte Wasretnoysd rad den ther mectionrhad wit h
di et hyl ether L Ae . fi | W th
wat er?/ dried r?ﬂ%&%@ﬁ%%\ﬁ%% r %%Z%ﬁ%gﬁnwgﬁpgg%g%v% ed for

NMR pur poses amabordducandrtbeltentainingysmedusilsetwasdraactabthresaiines wathalialyd d
cautiously but not _until _conplete 30 dryness. Yjeld (theoretically 1.26 Q)
was assumed t GH5E 3| gfnbﬁ’ﬁg%fl}ef :RP?SGeW%a%aéEEd Bﬁi’ NfFEETa ey 2@6‘3 &f HPLC. 2
7 NOV 2006 W\OeQafoldbtOS57eldCTH R84 00859 36 'H NMR (400 Mz, CDCI3) S 7.29
(m 2H), 4.46 (s, 2H) (vi) 4-Am nonet hvl -2, 6-di fl uorobenzonitrile 5 This
reaéti on WAs carried out according to the procedure described in J. Chem

Res. (M (1992 \ 3% %5000 R §i,4C ' f 9 i sture)
in 20 nL of V\%.Itel" 3%050 %égﬂgﬁzgl%ﬁ?? %)ér)]{ntlj? ﬁg’osgqlu(?ﬁ %%%%@%@99??%34 g,

0. 0221 nol ) ilH, 2iastedomef), &8 €, 3HShinwergmer),cA/39 (91 3nliasesarhdry .49 (s, 3H,

4- Azi donet hyl WlisSromer), 2.34 (s, 3H, diasteromer), 1.72 (broad, 1)

15 (i) 2.6-Diflucro-4-formylbenzonitrile
2,6-Difluoro-4[(methylsulfinyl)}(methylthio)methyl ]benzonitrile (2.17 g, 8.32
mmol; see step (i) above) was dissolved in 90 mL of THF and 3.5 mL of

concentrated sulfuric acid was added. The mixture was left at room temperature

for 3 days and subsequently poured into 450 mL, of water. Extraction three times

20  with BtOAc followed ‘and the combined ethereal phase was washed twice with

(" R aqueous sodium bicarbonate and with brine, dried (Na;SO,) and evaporated.
Yield: 1.36 g (98%). The position of the formyl group was established by '°C
NMR. The signal from the fluorinated carbons at 162.7 ppm exhibited the
expected coupling pattern with two coupling constants in the order of 260 Hz and

.25 6.3 Hz respectively corresponding to an ipso and a meta coupling from the fluorine

atoms.
'H NMR (400 MHz, CDCl3) & 10.35 (s, 1H), 7.33 (mm, 2ZH)

30 (iti) 2.6-Difluoro-4-hydroxymethylbenzonitrile




di fl uorobenzonitrile (1.26 g, 6.49 mvl; see step (v) above) was dissolved
in 50 10 nL of THE and added to the aqueous m xture on an ice Eﬁ%& over

mn. The mxture was stirred for 4 h, whereafter 20 nL was added
xture was filtered through Celite. The Cellte mas rlnsed with
nore wat er WHE10%¥%e conbi ned aqueous phase was washed wi PE/EBORM$5%nd '
y made alkaline with 2M NaOH Extraction three tines with

and the m

subsequent |

nmet hyl ene chloride followed 15 and t

w th water,

(400 MHz, CBEiRiflugroA-fogmylbegzopiyle (3.

2,6-Difl uor

4 ani nomot ng B gk 2?%’%?3%%&*?‘8@?4“9%&% A8 G Syl B

dried (Na2SO4) and evagorated Yield: 0.87 g (80%.
6@ €43 mmpl s¢e step ((Br élaﬁxe) 2

conbi ned organi c phase was washed

1H NWVR
20 (vil)
i on of
step (Vi)

above) was mwog $eld rmob) Gvan hdidedfin ﬁdrﬂEorarwitldqtrmnegmndhhé pelacttbnoes bdnat e (1. 14
THE was adde The m xture was Btirred for 3.5

g, 5.22

1
h. The TH%éﬁévapgrﬁﬁtseﬁedwstﬂﬁ@%% W dhe,prsidpe Pa3 partitongd

25 Et OACs The:

water, dri

m 2H),

(()3/ 101957 p@#ﬁ%ﬁ%‘é{%ﬂ gﬂ(s\(??’%;?'fdd”ﬁ I%“B‘?“‘;"Q’g’]bb‘g%(‘éﬁpuﬂmm%?ure of

H&&%en water and
s h?f S8 fnd é’t}ﬁ%éusv%ﬁnﬁ@%ﬂ%oﬂa@' egnd bﬂi@l%alV\lané} WasSwdhddCl  and

Na2SO4) and evaporated. The product could be used w thout
further puwwltfllnmft pangousyjodiugn bigarbenatg 341@9%6 duied QRS Q2@0d Rrapora@dC13) 6 7. 21

2006 WO

2, 6-di f | uor Wield:ti @dtz®0O%AXycar bonyl am nonet hyl benzonitrile (1.38 g, 5.16

mol ; see step (vii) above),
nol) and triethylamne (1.57,9g, 0.0155 nol)’

stirred,gt

| ayer was washed wth water,

hydr oxyl am ne hydr ochloride (1.08 g,
in 20, nL of ethanol

0. 0155
was

_ ¥ NOGA0I400 MgE, DTS § o4 @6 2/, 41195 38hVE N pees, eyaporated and the,
residue was partiti oned between water and net hyl ene chloride. The organ! c,

could be usgg M:ﬁat&&‘é{6-difflﬂ5}oﬂé{zyﬂﬂéthirfe&?f‘oh£é‘ Yield: 1.43 g (92%.

15

20

25

30

To an ice cooled solution of 2,6-difluoro-4-hydroxymethyibenzonitrile (1.24 g,
7.32 mmol; see step (iii) above) and methanesulfonyl chloride (0.93 g, 8.1 mmol)
in 60 mL of methylene chloride was added triethylamine (0.81 g, 8.1 mmol) with
stiring. After 3 h at 0°C, the mixture was washed twice with 1M HCI and once
with water, dried (NaxS0O;) and evaporated. The product could be used without
further purification. Yield: 1.61 g (89%).

'H NMR (300 MHz, CDCls) § 7.29 (m, 2H), 5.33 (s, 2H), 3.07 (s, 3H)

(v) 4-Azidomethyl-2.6-difluorobenzonitrile
A mixture of 4-cyano-2,6-difluorobenzy! methanesulfonate (1.61 g, 6.51 mmol,

see step (iv) above) and sodium azide (0.72 g, 0.0111 mol) in 10 mL of water and
20 mL of DMF was stirred ‘at room temperature overnight. The resultant was
subsequently poured into 200 mL of water and extracted three times with diethyl
ether. The combined ethereal phase was washed five times with water, dried
(Na2;S0;) and evaporated. A small sample was evaporated for NMR purposes and
the product crystallised. The rest was evaporated cautiously but not until complete
dryness. Yield (theoretically 1.26 g) was assumed to be almost quantitative based
on NMR and analytical HPLC.

dried (Na2SO™4) and evapor ated. The product

&



10 "H NWR (500 MHz, CD3CD) 3 7.14 (m 2H), 4.97 (broad, 1H), 4.84 (broad,
2H), 4.40 (broad, 2H), 1.43 (s, 9H) (ix) Boc-Pab(2, 6-diF) ? @E
reaction was carried out according to the procedure descrl% dﬁ@% ki ns et
15 al, Synth. Comm (1998) 4351. Boc-Pab(2,6-diF)(OH) (1.32 g, 4.37 mmol;
see step (viwods/mipsve), acetic anhydride (0.477 g, 4.68 nmpookpozabeds 442 ny
of 10% Pd/ C (50% noi sture) in 100 nL of acetic acid was hydrogenated at 5
atmpressure for 3.5 h. The mxture wad filtered through Celite, rinsed
wi th ethanol and evaporated. The residue was freeze-dried from
acetonitrile and water and a few 20 drops of ethanol. The sub-title product
could be used . without further purification. Yield: 1.49 g (99%. 'H NWR
(400 Mz, CD3UBDNM RﬂQ@@%C@ﬂﬁﬁl@%hﬂ(@),%ﬂs,ﬁbo (s, 3H), 1.40 (s, 9H)
25 (x) Boc-Pab(2,6-diF)(Teoc) To a solution of Boc-Pab(2,6-diF) x HOAc
(1.56 g, 5.49 mmol; see step (ix) above) in 100 nL of THE and 1 nlL of

wat er was added)z iiriomet. B tdi itfile nitrophenyl car bonate (1.67 g,
5.89 mmol). ol ution of sswmgﬁ\rbonte 30 157g 0.0114 nol) in 20
L of watef w?ar lsazaeréland’faa fied o a0 theppeocedyrs deteabyhd &Ghered

overni ght. The Fgﬁ BO!T@B%@L paishnl 1826 G Y67 REC 2%%&19%%@% WO

03/ 101957 PCT/ SEQO3 / artl ti oned between water and nethyl ene

chl ori de. The%q‘de‘lfu’satﬂa‘;ﬁéradﬁ}vd@ solusdon efcﬂoéﬂlm/\bqrbhﬂdﬂdm@l&’éﬁ@ @;m’ldrmtd)e and the
conbi ned or gani ¢,nph se, was Wi SQdi rbonat e,
dried (Na28045‘11 ?r?d ngvap\gra% ed @‘éﬁlaskas Sﬁ \cl)w}réjt 5gsﬂja£1p y g donggi %g wth
hept ane/ Et OAc dﬁlual‘obelgz@nmlé (726 ¢, 6.43%Wmadf sepitep () stoRpOMBHissolved\idSq 400 MHz,
CDCS 8743 broad, 1H), 4.41 (broad, 2 424 2
| % s, qfl ﬁiﬂan% pgédg o g jgieouy Iq')xxture on :Sm ice bath ov|c;i12 15 mi ( m 2H),
rmxture was stirred for 4 h, whereafter 20 mL of 2M HCIl was added and the
mixture was filtered through Celite, The Celite was rinsed with more water and
the combined agueous phase was washed with EtOAc and subsequently made
alkaline with 2M NaOH. Extraction three times with methylene chloride followed
15 and the combined organic phase was washed with water, dried (Na;SO,) and

evaporated. Yield: 0.87 g (80%).

'H NMR (400 MHz, CDCls) § 7.20 (m, 2H), 3.96 (s, 2H), 1.51 (broad, 2H)

~ 20 (vii) 2.6-Difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile

. A solution of 4-aminomethyl-2,6-difluorobenzonitrile (0.876 g, 5.21 mmol; see
Q\ step (vi) above) was dissolved in 50 mL of THF and di-ters-butyl dicarbonate
(1.14 g, 5.22 mmol) in 10 mL of THF was added. The mixture was stirred for 3.5
h. The THF was evaporated and the residue was partitioned between water and
25  EtOAc. The organic layer was washed three times with 0.5 M HC! and water,
dried (Na;SOs) and evaporated. The product could be used without further

purification. Yield: 1.38 g (99%).

'H NMR (300 MHz, CDCl;) § 7.21 (m,2H), 4.95 (broad, 1H), 4.43 (broad, 2H),
30 1.52 (s, 9H)



10 (xi) Boc-Aze-Pab(2,6-di F)(Teoc) Boc-Pab(2, 6-diF) (Teo&z(@g{?%{ggédz. 35

nmol ; see step (x) above) was dissolved in 50 nL of Et wth
HC1(g). The mixture was left for 10 mn. evaporat ed and di ssolved in 18
mL of DMF, and then cooled on an ice bath. Boc- OH (0, M &8 2. 24
mol ), PyBBPAYSY o 2 35 mol) and lastly 15 d| i sopr o EERA®H i ne

(1.158 g, 8.96 mmol) were added. The32eact|on m xture was stirred for 2 h
and then poured into 350 nL of water “and extracted three times with EtCOAc.
The conbi ned  org [ As washed with brine, dried (Na2SQ4) and
evapor at ed. (VEDaBRC-EMMERAIBPHLhy on silica gel with heptane: Et OAc (1:3)
gave 1.097 rﬁ.&ﬁ;@ o?ﬁ Gtcnﬁud;@a-ltér?sgutﬁgﬁ%%lﬂﬂam%gme ]BWOI(I&QQ(W CDC13) 5
7.46 (m 2H), 4.65-4 3H) (m 1H), 374 (m 1H),
2.45-2.3 (n§.1@mmoll se!bostéls (Vlgla})ovel h_lydroecmamma) hydmCOEn@fs(I QR 0@3(55|

BO((:BA%) I(nggéiH é%aéﬁ%%ﬁ(%9§5@6§5f édgg 4 )D%Ttglec%ttzggs above) was

di ssol ved i RorROteffipeftburEtf6A\86 SiatThe &bEéntV\whd”leH@&{aﬂa)i and e m&sﬁuar\easwas left for
10 mn. and evaporat ed and dissolved in 5 nL of DWF. Ph(3- Og(S OCHF2) -

( R) CH( OH) C(RFridiioned batygery walgr anfanstiydgue @@@dﬁ’r Eb%?raf-mwmms afhieghove) ,

PyBOP (0.2 4 di | 158 WdoiO- 245 0,
1.89 30 mmo 5ﬂgv"yea%é %%gg@(l?& ngﬁggﬁe%\%?(?%%dm%gﬁ%eﬁ%ésc’%rgﬁé rursed fo?&tZ h and t hen
pour ed i nt ofurtB&@urificafonwdiiedd: 13 @x%).acted three times with Et OAc. The
conbi ned organic 27 NOV 2006 WO 03/101957 PCT/ SE03/ 00859 39 phase was
washed with brine, dried (Na2SO4) and evaporated. Flash chromatography on
silica gel WNNH’E(SD&MH?,\&H)@DD%@ B (@0 QH), 197 (bacaddHIs), 4.4l (teodd; 2H),t | e
conpound. 5 ' 5400 VHz, CD30D, m xture of rotarrers) S 7.55-7.45 (m
211), 7.32 ‘tH(br‘?@F\ H)m'éﬁér(s Pgiarrer) 7.27 (m 1H, -minor rotaner), 7.2-7.1
(m 2H), 6.90 (t, 1H, mjor rotamer), 6.86 (t, 1H mnor rotainer), 5.15

(s, 1H major rotanmer), 5.12 (m
(@ix) Boc-Pab(Z,G—d.xF} x HOAc

This reaction was carried out according to the procedure described by Judkins et
15 al, Synth. Comm. {1998) 4351. Boc-Pab(2,6-diF)(OH) (1.32 g, 4.37 mmol; see
step (viii) above), acetic anhydride (0.477 g, 4.68 mmol) and 442 mg of 10% Pd/C
(50% moisture) in 100 mL of acetic acid was hydrogenated at 5 atm pressure for

3.5 h. The mixture was filtered through Celite, rinsed with ethanol and
evaporated. The residue was freeze-dried from acetonitrile and water and a few

20  drops of ethanol. The sub-title product could be used without further purification.
Yield: 1.49 g (99%).

'H NMR (400 MHz, CD;0D) § 7.45 (m, 2H), 4.34 (s, 2H), 1.90 (s, 3H), 1.40 (s,
OH)

25

(x) Boc-Pab(2.6-diF)(Teoc)
To a solution of Boc-Pab(2,6-diF) x HOAc (1.56 g, 5.49 mmol; see step (ix)

above) in 100 mL of THF and 1 mL of water was added 2-(trimethylsilyl)ethyl p-
nitrophenyl carbonate (1.67 g, 5.86 mmol). A solution of potassiuin carbonate
30 (1.57 g, 0.0114 mol) in 20 mL of water was added dropwise over 5 min. The

mixture was stirred overnight. The THF was evaporated and the residue was



1H, mnor retainer), 5.06 (s, 1H, mnor rotaner), 4.72 (m 1H, mgjor
rotamer), 4.6-4.45 (m 2H), 4.30 (m 1H, nmgjor rotaner), 4.24 (m 2H),
4.13 (m 1H, mjor io rotaner), 4.04 (m 1H, mnor rotaner), 3.95 (m 1H,
mnor rotaner), 2.62 (m 1H, mnor retainer), 2.48 (m 1H%rfab}8 @5arrer),
2.22 (m 1H, major rotaner), 2.10 (m 1H, mnor rotaner), 1.0 ?n‘? H) ,
0.07 (m 911)WEpMq1ps7  PCT/SE03/00859
Ph(3-d ) (5-CCHF7)- (R CH(OH) C( O - Aze- Pab( 2, 6-di F) (OWe, Teoc) 15 A m xture of
Ph(3-C ) (5-OCHF2) - (R) CH( OH) C( O - Aze- Pab3®, 6-di F) (Teoc) (64, ng, 0.099
mol ; see step (xii) above) and O-nethyl hydroxyl am ne hydrochloride (50
my, 0.60 nmol )paititiodedrbetrecm credternindr idethylenaishiveidé.edThd aqi@Cud dayeS was The

sol vent was evapor at ed an he si. due \gtae\?ﬁ partitioned between water and

Et OAc. The afli WHG dpetiylne de aad) theyforbingf mganicaRsea s PaCE onbi ned

organi ¢ 20 phagRe WAt DRRHRsoMuint bidabEhate, Uik dvh N2 X vﬁf@ yapespt ed. The
product could bg use%@\?\ﬁth%)ut fulrtheraeburlifglng??%n. Y?e d? 58 mg (87% . E

J 'H NWR (400hivratogCiptay 8 sificy ged WithheptanddJtOAr <51 gave 11H)g (73%26£ Bur®5 (m
5H), 6:51, t, 1H), 4.88 (s, 111), 4.83 (m IH), 4.6-4.5 (m 211), 4.4-3.9
(m 4H), 3°95°U8P°"%s5 3H), 3.63 (m 1H), 2.67 (m 1H), 2.38 (m IH), 1.87
(broad, 1H), 0.98 (in, 2H), 0.01,s,9H) (xiv) Conmpound B

Ph(3-C) (5- F2) - ( R) CH O .- Aze-Pab(2,6-di F) (OQwe, T 58 , 30 0.086
m‘rél; s)e(e s%(%&o%@%qﬂéﬁ adf@%(afﬂ’\(f?éﬁ’ ‘i’f-ﬂ'|7 égfigﬁ_d16 n%g&?(bgf@é,l . 0on an ice

bath and al | owed 10211231 £ 94 .1 (nd B '6:0%@?? nevaporated and the residue 2
7 NOV 2005 WO 03/(1019§7 P /%%03/0%58[)’ 40 is)sol ved in EtOAc. The organic

| ayer was washed tw ce with aqueous sodi um carbonate and water, dried
(NaESQA) alpd fv)aé%rc_gt e%a} étk%eii;g;éo%re was freeze dried fromwater and
acetonitrite %9 the title conpound. 5 'H NWR (300 MHz,
CDC13) 5 7. 95BobPab(2}6)diF)(Teboy (1100018 245 mmdd; R0 step(x) hbbve) Faddissolled inlH) , 4. 88
(s, 1H), 4.85-4.75 (fr% 3H), 4.6-4.45 &m 2H), 4.29 (broad, 1H), 4.09
50 mL of EtOAc saturated with HCI(g). e mixture was left for 10 min.,
evaporated and dissolved in 18 mL of DMF, and then cooled on an ice bath. Boc-
Aze-OH (0450 g, 2.24 mmol), PyBOP (1.24 g, 2.35 mmol) and lastly
15 diisopropylethyl amine (1.158 g, 8.96 mmol) were added. The reaction mixture
was stirred for 2 h and-then poured into 350 mL of water and extracted three times
with EtOAc. The combined organic phase was washed with brine, dried (N2,50Oy)
and evaporated, Flash chromatography on silica gel with heptane:EtOAc (1:3)
gave 1.097 g (96%) of the desired compound.
20
( . 'H NMR (500 MHz, CDCls} 6 7.46 (m, 2H), 4.65-4.5 (m, 3H), 4.23 (m, 2H), 3.87
- (m, 1H), 3.74 (m, 1H), 2.45-2.3 (m, 2H), 1.40 (s, 9H), 1.10 (m, 2H), 0.05 (s, 9H)

(xii) Ph(3-CI){(5-OCHF»)-(R)ICH(OHYC(O)-Aze-Pab(2,6-diF)(Teoc)

25 Boc-Aze-Pab(2,6-diF)(Teoc) (0.256 g, 0.500 mmol; see step (xi) above) was
dissolved in 20 mL of EtOAc saturated with HCI(g). The mixture was left for 10
min. and evaporated and dissolved in 5 mlL of DMF. Ph(3-Cl)(5-OCHEy)-
{R)CH(OH)C(O)OH (0.120 g, 0.475 mmol; see Preparation A(viii) above),
PyBOP (0.263 g, 0.498 mmol) and lastly diisopropylethyl amine (0.245 g, 1.89

30 mmol) were added. The reaction mixture was stirred for 2 h and then poured into

350 mL of water and extracted three times with FtOAc. The combined organic



(m 1H), 3.89 (s, 3H), 3.69 (m 1H), 2.64 (m 1H), 2.38 (m 1H) 185
(broad, 1H "G NWR (100 WHz; CDC13): (carbonyl and/or a;ﬂgdg\ ons) 8
172.1, 169.8, 151.9 .10 APCI-Ms: (M + 1) = 533/535 nm'z aratl on C:
Preparation of Conmpound C (i) (2-Monofluoroethyl) nethanesul fonate To a
magnet i cal MP &1PPFed sol uti on of 2-fluoroethanol (5.0 g, PUBSE3MNES?) in
CH2C12 15 (90 ni) under nitrogen at _OC was added triethylamne (23.7g, 234
nmml ) and nethanesul fonyl chloride 820.7 g, 93.7 mml). The nixture was
stirred at OCfor 1.5 h, diluted with CH2CI 2 (100 nL) and washed with 2N
HC1 (100 miphasélhwas aqaﬂhcdjswithybnnw,vaslnei(tﬁ%ﬁ@ﬂ wid hev@prates. (Beshni) and t he

nmbi ned t t. dri ed 2S04
T ber ey oriotfoami e FEH BOAL b Re RoRb Ll b0 (.
g, 88% as @ﬂeycg:'glg@w]d?H whi ch was used without further purification. 'H

NVR (300 Mz, 3)8476(tJ 4Hz 1H) 4.64 (t, J = 4 Hz, 1H), 4.52
(t, J = 4 He, 4.43 (t, J = 4 3.09 (s, 3H). 25 (ii)

o orgs hy%@‘%‘%‘?%@?&%&?ﬂ%&g%Wf’?”t‘fggﬁl IR i on A

above) and tmassi ronama), YRTang 1D mding, rofathe?), M2oA. I) (m,nZIBJV% S(OJ(&), 1Wi L) under

(o 700" o8 masiramet 3 b g s bR L R I Rt e b Se. at 1 oom
t enper at ur ey, TR oM rothtérs SMS(sheAt ﬁaﬂx&@otaag&wm(é fHaﬂﬂQJ& Bﬂﬁn&ﬂ NOV 2006

WO 03/ 101957 PCTI SE03/ 00859 41 stirred overni ght at roomtenperature. The
reacti on wekS-¢d8!®2Hp 40, (mp dHy m@jor rgtemer), de24d@t dHR M- HOIm, e majarr act ed wi t h

Et CAc. T : d
(a0’ (OPRD 04 A7 RE rintblatEh® od Bh A AR Lol 21 BF: ' ©
chr omat ogr aptedrotames), |2148a5(ng @ H, edajoir irotgrmed),t 2122Hew,: IH, (mgor(p@taiz)er)t 0. 10

(m, 1H, minor retamer), 1.07 (m, 2H), 0.07 (m, 9H)

& /

(xiii) Ph(3-C(5-OCHF,)-(R)CH(OH)YC(Q)-Aze-Pab(2.6-diF)(OMe.Teoc

15 A mixture of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(Teoc) (64
mg, 0.099 mmol; see¢ step (xii) above) and O-methyl hydroxylamine hydrochloride
(50 mg, 0.60 mmol) in 4 mL of acetonitrile was heated at 70°C for 3 h. The
solvent was evaporated and the residue was partitioned between water and EtOAc.
The aqueous layer was extracted twice with EtOAc and the combined organic

20 phase was washed with water, dried (Na;SO,) and evaporated. The product could
be used without further purification. Yield: 58 mg (87%). -
'H NMR (400 MHz, CDCl3) & 7.90 (bt, 1H), 7.46 (m, 1H), 7.25-6.95 (m, 5H),
6.51, t, 1H), 4.88 (s, 1H), 4.83 (m, 1H), 4.6-4.5 (m, 2H), 4.4-3.9 (m, 4H), 3.95 (s,

25 3H), 3.63 (m, 1H), 2.67 (m, 1H), 2.38 (m, 1H), 1.87 (broad, 1H), 0.98 (m, 2H),
0.01, s, 9H)

{(xiv) Compound B
Ph(3-Cl)(5-OCHF;)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(OMe,Teoc) (58 mg,
30  0.086 mmol; see step (xiii) above) was dissolved in 3 mL of TFA, cooled on an ice

bath and allowed to react for 2 h. The TFA was evaporated and the residue



5 afford the sub-title conpound (7.6 g, 719% as a yellow oil. 1H NWR (300
MHz, CDCI3) 8 9.92 (s, 1H), 7.48 (s, 1H), 7.32 (s, 113), 7 21 (s, 1H),

4.87 (t, J = 4Hz 1H) 4.71 (t, J = 3 Hz, 1H), 4.33 (t,

4.24 (t, J 3Hzl .10 (iii) Ph(3-d)(5-0CCH2CH2F) - (R éﬁ%g‘zﬁ@&g}la\lma
sotution of 3 5 nonof | uor oet hoxybenzal dehyde (7.6 g see
step (i) above%gEJ an% zinc iodide (3.0 g, 9.38 mmol) in O%ZEE@%@T%)
added trinethylsilyl cyanide (7.4 g, 754§ nmol) dropw se at OC under
nitrogen. 15 The m xture was stirred at OC for 3 h and at room tenperature
over ni ght. i i ) nic |ayer
was separ at ededlsééll%g%}n %l%a‘%m& brg ﬁﬁé&"% “’ggh%gc(%ﬁggr% af]u‘%?nlgﬁoca\l}g@uo to
afford the sutmaﬂbbﬁdteammaumhd NAE®) gnd RdPoratess Fhehésidue wuslfreﬁd:eat was used
wi t hout further rlflcatl .Ccharacterisation, 20 (iv

Ph(3- Q) ( 5- ﬁyl‘( &Fﬁe @Heé%ﬁefe@%%h?féae?ﬂ%?mﬂ“&#u c acid (100
m.) was added to Ph(3- CI)(5 OCH2CH2F) - (R S)CH(OTWVS)CN (10.6 g, 5.8 nmmol;

see step (iii)l above) and the solution stirred at 100C for 3 h. After
cool i ng t o 5r oohh NMRpEPa Mz CDGke 3 BT (bit, ol )Wa2-725(nf, 4H) he$9 coold662 0C,

basified slo sh i Et 20 ( 200 nl).
The aqueous |£}léﬁ)\£§8§§cn§1 Séé’%o@h%fégd' 2’%}\9@?2@”@&1&%?8@ with

Et OAc (3 x  3QF), mi), 3.85he 3Ep EEoad 1E§@%4(Qf<uﬂmt3s (HET1), d1B5gBrobd\aRFA) ,
filtered and gconcentrated in vacuo to afford the sub-title conpound (8.6
g, 98% as a PA-EMRE e RER) dexbars! snorsudnuparbesst Sf1d74 KD
purification. lﬁ/%%]—{NO\/ 2006 WD 03/101957 PCT/ SE03/ 00859 42 Rr 0. 28
(90: 8: 2 CHC13: concentrated NHAOH) 1H NMR (300 MHz, CD30D) 5 7.09 (s,

1H) (’“7. 02 .10s, AHGLMS:. BB+ (3= 533435 1b/z11 (s,

Preparation C : Preparation of Compound C

(i) (2-Monofluoroethyl) methanesulfonate

- To a magnetically stirred solution of 2-fluoroethanol (5.0 g, 78.0 mmol) in CH,Cl,

15 (90 mL) under nitrogen at 0°C was added triethylamine (23.7 g, 234 mmol) and
methanesulfonyl chloride (10.7 g, 93.7 mmol). The mixture was stirred at 0°C for

1.5 h, diluted with CH;Cl, (100 ml) and washed with 2N HCI (100 mL). The
aqueous layer was extracted with CH»Cl; (50 mL) and the combined organic
extracts washed with brine (75 mL), dried (Na;SO,), filtered and concentrated in

20  vacuo to afford the sub-title compound (9.7 g, 88%) as a yellow oil which was

used without further purification.

,"'/\‘,

'H NMR (300 MHz, CDCls) & 4.76 (t, J = 4 Hz, 1H), 4.64 (t, J = 4 Hz, 1H), 4.52
(t, /=4 Hz, 1H), 4.43 (t, /=4 Hz, 1H), 3.09 (s, 3H).

25
(ii) 3-Chloro-5-monofluoroethoxybenzaldehyde

To a solution of 3-chloro-5-hydroxybenzaldehyde (8.2 g, 52.5 mmol; see
Preparation A(ii) 2bove) and potassium carbonate (9.4 g, 68.2 mmol) in DMF (10
ml) under nitrogen was added a solution of (2-monofluoroethyl)
30  methanesulfonate (9.7 g, 68.2 mmol; see step (i) above) in DMF (120 mlL)

dropwise at room temperature. The mixture was heated to 100°C for 5 h and then



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

1H. 5 (v) Ph(3-d)(5-0CH7CH2F) - (E) CH( OAc) C(O CH (a) ancbl;’kﬁﬁ;(%d%S
OCH2CH2F) - ( R) CH( OH) C(0) OH (b) A sol ution of ' V200
Ph(3-d ) (5- OCH2CH2F) - (R, S)CH(OH)C(O)OH (8.6 g, 34.5 mml; see step (iv)
above) and Y9 pHYEISPS " Ai nano” (4.0 g) in vinyl acetate (Z6B/SE3008Ad MIBE
(250 m.) was heated at 70C under nitrogen for 3 d. The reaction was 10
cooled to roomtenperature and the en#ne renoved by filtration through
Celite(r). The filter cake was washed with EtQAc and the filtrate °
concent r at edtitred overoight atChemrtempeyatarshyThenreedtion aeas gepleé tei 07 Ggporredh

conpound (e YA ANHrLRd SIRSELIR AGRE" ik BbEed Felnif bl ' o °
sub-title copgpewashel With(#ind, @edViNg,57h), FlteRd .and Bontb@rasad i vafuoSUlhet i t1 €

compound (b) was dissolved in H0 (250 nlL), acidified with 2N HO and
extract ed wibrewiERwas chromatogyanhey .OHWWLEl“ﬁ% voigHer BIQAq thabte  were

dried 2S i 1 ' t ield th b-titl
conpound Y by Pt S B MROuERDER 118 B SV RS £ Stb-i (e Compound
(b): Rr =0.28 (90:8:2 CHCl 3: MeOH: concentrated N -140H) 1H NVR (300 MHz,
CD30D) S 7.Q9 11- 7.0 ~ 1H), 6.93 , 5.1 1H),
zlt .H)77- 11.221( ( gﬁ 1%1?35 {30%%ﬁ%é13§ gn”f% “%: gégg(ssz%ﬁ%z iHl,JfDﬁ-?%-(%.mls (m

: Vi updy , =
Ph( 3- a)_(5-OC1:H mgzﬁ; '—(T?jch( ﬂ’%(%%%'(%q%’,*? = i ;lms’é'§4§tt’gp (V)
above) in DWB H3AEL) under nitrogen at 0C was added HAze-Pab(Ow)' 2HCL

(1.43 g,104. 27 mol, see international patent application WD 00/42059),
PyBOP (1.°89 g, 3.68 mmol ), and DIPEA (1.06 g, 8.23 nmmol). 30 The reaction

was stirred (i) PAC-EIN5- -{RSCEHOT t enperature overnight. The

m xture was _concentrated 1n vacua and the resi‘gue chré)mato raphed two 2 7

NOV 2006 WOT037 1@4emyoiperhlatolmepaiprocpxyhengaechyde 64 Bcd’-gdPmok| ut i ng
first with HCLS b and tind ki@ 948t Bmol) in CH,CL, (310 mL) was

“added trimethylsilyl cyanide (7.4.g, 75.0 mmol) dropwise at 0°C under nitrogen.
15 The mixture was stirred at 0°C. for 3 h and at room temperature overnight. The
reaction was diluted with H,O (300 mL), the organic layer was separated, dried
(NapSQs,), filtered and concentrated in vacuo to afford the sub-title compound
(10.6 g, 94%) as a brown oil that was used without further purification or
characterisation.
20

(iv) Ph(3-CH(5-OCH,CH F}-(R.HCH(OH)C(OYOH

Concentrated hydrochloric acid (100 mL) was added to Ph(3-C1)(5-OCH,CH,F)- L

(R.S)CH(OTMS)CN (10.6 g, 5.8 mmol; see step (iii) above) and the solution
stirred at 100°C for 3 h. After cooling to room temperature, the reaction was
25  further cooled to 0°C, basified slowly with 3N NaOH (~300 mL}) and washed with
Et;0 (3 x 200 mL). The aqueous layer was acidified with 2N HCI (80 mL) and
extracted with EtCAc @3 X
300 mL). The combined EtOAc extracts were dried (NaySOQy), filtered and
concentrated in vacuo to afford the sub-title compound (8.6 g, 98%) as a pale

30  yellow solid that was used without further purification.

")



Et OAc: Et OH (20: 1) to afford the title conpound (880 ng, 54% . Rr= 0.60
(10:1 CHC13:EtOH) 5 'H NVR (300 MHz, CD3OD, conpl ex mxtugg ﬁb Bf rrers) S
7.58-7.60 (d, J=8 Hz, 2H), 7.34 (d J =7 Hz, 21-1) ) (wa
6.95-6.99 (m 1H), 5.08-5. 13 (m 1H), 4.77-4. 82 (m 1H), 4.60-4.68 (n1
1H), 3.99-4. %o ¢3mo19gH), 3.82 (s, 3H), 2.10-2.75 (m 2H). ;@@Sm,{sﬁo VHz;
CD3QCD) : (carbonyl and/or am di ne carbons) S 173.3, 170.8, 10 152.

APCI-M5: (M + 1) = 493 mz. Exanples 14&8nd 2 :Preparation of Salts of
Compound A Exanple 1 : General Method for Salt Preparation 15 The

fol | ow ng gengf+ 0.28030d CHCY,: MEDEHDyReertatpNEReHe sal ts of Conpound A: 200
ng of Conpound ee Preparation A above) was dissolved in 5 nL of MOH
To this solut %ﬁ”\&% QDs@Dhtsﬂd}? 6f 1HDn& 02 &, dVRn®-Sh(s dHR 5.1 6ol ar 11

lent) d I | put t
" oom tempet at b1 re B Jeke G Y Bt B dh PR Byl B 2 o

The 20 remaining solid material was re-di ssol ved in 8 nmL of
acetonitrile: H20 (1: i ng afforded col orl ess amor phous
material ih efeBhS AEAAOAOOH @l andiPh(E-CMshor sul fo nic 25

) (e HoE DAY
mal i ¢ cycl ohegyrksels et 55 | di et hyl phosphorl c
p- t ol uenesul phoni'c -Tysine Lysi ne hydrochloride 2 7 NOV 2006 WO
031101957 PCTPxSED@bm©85’9(3-C1)(5-OCHzCHzP) (R.S)CH(OH)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

MTBE (250 mL) was heated at 70°C under nitrogen for 3 d. The reaction was

( 10 cooled to room temperature and the'enzyme removed by filtration through
Celite®. The filter cake was washed with EtOAc and the filtrate concentrated in

vacuo. Chromatography on silica gel eluting with CHCl3:MeOH:Et;N (90:8:2)

afforded the triethylamine salt of sub-title compound (a) as a yellow oil. In

addition, the triethylafrﬁne salt of sub-title compound (b) (4.0 g) was obtained.

15  The salt of sub-title compound (b) was dissolved in H,O (250 mL), acidified with

2N HCI and extracted with EtOAc (3 x 200 mL). The combined organic extracts

were dried (NapSOy), filtered and concentrated in vacuo to yield the sub-title

compound (b) (2.8 g, 32%) as a yellow oil.

20  Data for Sub-Title Compound (b):
Rs=0.28 (90:8:2 CHCl3:MeOH:concentrated NH3OH)

'H NMR (300 MHz, CD;0D) 3 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 (m, 1H), 4.25-4.28 (m, 1H), 4.15-4.18 (m, 1H).

——
~ A
'

25  (vi) Compound C
To a solution of Ph(3-Cl)(5-OCH,CH,F)-(R)CH(OH)C(O)OH (818 mg, 3.29

mmol; see step (v) above) in DMF (30 mL) under nitrogen at 0°C was added
HAze-Pab(OMe)*2HC] (1.43 g, 4.27 mmol, see international patent application
WO 00/42059), PyBOP (1.89 g, 3.68 mmol), and DIPEA (1.06 g, 8.23 mmol).
30  The reaction was stirred at 0°C for 2 h and then at room temperature overnight.

The mixture was concentrated in vaciuo and the residue chromatographed two



44. saccharini c net hanesul phonic hydrochloric 5 Appropriate
characterising data are shown in Table 1. Table 1 Salt ﬁgydzmp'salt
LRVS A ppm (MeOD) H18, H19, H24 (see structure at end f Exanple 9

bel ow) (1ST-(+)-10- 232.20 729.20 230.9 7.57, 7.68, 3.97 canphorsul fonate .
495.1 497WQ03¥ATS73 nal eate 116. 07 612.97 114.8 7.45, R@ASE0Z008Y 495. 1
497.0 cycl ohexyl sul phamate 179.24 676.14 177.9 7.44, 7.64, 3.89 495.1
496.9 674.3 676.1 phosphate 97.994%94.89 495.1 7.37, 7.61, 3.84 497.0
593.1 dinethyl phosphate 126.05 622.95 124.9 7.50, 7.66, 3.92 495.1 497.0

621.2 623.thhes on silica gel, eluting first with CHCl;:EtOH (15:1) and second with
EtOAc:EtOH (20:1) to afford the title compound (880 mg, 54%).

Re= 0.60 (10:1 CHCl3:EtOH)
5 'HNMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.58-7.60 (d, J = 8

Hz, 2H), 7.34 (d, J = 7 Hz, 2H), 7.05-7.08 (m, 2H), 6.95-6.99 (m, 1H), 5.08-5.13

(m, 1H), 4.77-4.82 (m, 1H), 4.60-4.68 (m, 1H), 3.99-4.51 (m, 7H), 3.82 (s, 3H),

2.10-2.75 (m, 2H). |

BC-NMR (150 MHz; CDsOD): (carbonyl and/or amidine carbons) § 173.3, 170.8,
10 1525. )

APCI-MS: (M + 1) = 493 m/z. e

Exampies 1 and 2 :Preparation of Salts of Compound A

Exafnple 1: General‘ Method for Salt Preparation

15  The following generic method was employed to prepare salts of Compound A:

200 mg of Compound A (see Preparation A above) was dissolved in 5 mL of
MeOH. To this solution was added a solution of the relevant acid (1.0 molar
equivalent) dissolved in 5 mL of MeOH. After stirring for 10 minutes at room
temperature, the solvent was removed by way of a rotary evaporator. The
20 remaining solid material was re-dissolved in 8 mL of acetonitrile:H;O (1:1).

Freeze-drying afforded colorless amorphous material in each case. _ 3
.

Acids employed:
(18)-(+)-10-camphorsulfonic

25 malic
cyclohexylsulphamic
phosphoric
dimethylphosphoric
p-toluenesulphonic

30 L-lysine
I -lysine hydrochloride




2 7 NOV 29U6 WD 031101957 PCT/ SE03100859 45 p-tol uenesul phonate 172. 20
669.10 170.9 7.54,7.71, 3.95 495.1 497.0 L-lysine 146.12-ﬁ§ﬂ%p30%§5

7.36, 7.60, 3.83 495.1 497.0 L-lysine hydrochloride 18 495.1
7.36, 7.60, 3.83 497.0 531.1 (HC) saccharinate 183.19 680.09 181.9
7.44, 7.64. wp BReAp-1 497.0 et hanesul phonate 96. 11 598c¢Pdridfss 7. 57,
7.68, 3.97 497.0 591.2 593.1 hydrochloride 36.46 533.36 495.1
7.55,7.67,3.95 496.9 531.1 532.5 532 Al salts formed in this Exanple
wer e annrphous. Exanple 2 5 Further anorphous salts of Conpound A were nade
usi ng anal ogeashdredini ques to those described in Exanple 1 above fromthe

foll ow ng acids: hydrobromc acid (1:1 salt)
methanesulphonic

hydrochloric
5  Appropriate characterising data are shown in Table 1.

Tabte 1
Salt Mw acid | Mw salt | LRMS A ppm (MeOD)
H18, H19, H24

( B : (see structure at end

of Example 9 below)
(185)-(H)-10- 232.20 729.20 230.9 7.57,7.68,3.97

camphorsulfonate 495.1
| 497.0
727.3
maleate 116.07 612.97 114.8 7.45,7.64, 3.89
495.1
497.0
cyclohexylsulphamate | 179.24 676.14 177.9 7.44,7.64, 3.89
495.1
496.9
< 674.3
676.1
phosphate 97.99 594.89 495.1 7.37,7.61,3.84
497.0
593.1
dimethylphosphate 126.05 622.95 124.9 7.50, 7.66, 3.92
495.1
497.0
621.2
623.0 J




hydrochloric acid (1:1 salt) sulphuric acid (1:0.5 salt) 2 7 NOV 2006 WO
03/ 101957 PCT/5E03/00859 46 1, 2-ethanedisulfonic acid (1: é

1S- canphorsul fonic acid (1:1 salt) (+/-)-canphorsulfoni Q&CN@N(@B salt)
et hanesulfonic acid (1:1 salt) 5 nitric acid (1:1 salt) toluenesulfonic
acid (1:1 s¥0p/103tEr hanesul fonic acid (1:1 salt) p-xyl endsusEYMss acid
(1:1 salt) 2-nesitylenesulfonic acid gl: 1 salt) 10 1, 5-napht hal enesul fonic
acid (1:0.5 salt) naphthal enesul foni#%acid (1:1 salt) benzenesul fonic
acid (1:1 salt) saccharinic acid (1:1 salt) maleic acid (1-1 salt) 15
phosphori c aﬁgpdoménekulghdma)e D+ drugGni (86adPd ( 17019 sal|tH54, T/H13R%mi ¢ |aci d
(1:1 salt) L-glutamc acid{(1:1 salt) L-ar indg (1:1 salt) 20(L-1ysine
(1:1 salt) L4lysine hydrochlonide (1:j1 sal t) %ym ne (1:1 salt) sq;l icylic
acid (1:1 salft) tartaric acid (1:1 galt) 2 4;67umrar|c acid (1:1 sallt)

L-lysine ' 146.19 | 643.09 145.0 7.36, 7.60, 3.83
495.1
497.0
L-lysine hydrochloride | 182.65 679.55 495.1 7.36,7.60, 3.83
497.0
' 531.1
(HCD {
saccharinate 183.19 680.09 181.9 7.44,7.64. 3.89
495.1
497.0
methanesulphonate 96.11 1 593.01 495.1 7.57,7.68,3.97
970 |
591.2
593.1
hydrochloride 36.46 533.36 | 495.1 7.55,7.67,3.95
496.9
531.1
532.5 |
5352 L

All salts formed in this Example were amorphous.

Example 2
5 Further amorphous salts of Compound A were made using analogous techniques

to those described in Example 1 above from the following acids:
hydrobromic acid (1:1 salt)

hydrochloric acid (1:1 salt)

sulphuric acid (1:0.5 salt)



citric acid (1:1 salt) L-(-)-malic acid (1:1 salt) D/ L-malic acid (1:1
salt) D-gluconic acid (1:1 salt) 30 2 7 Nov 2006 WO 03/ 1Q1 317

PCTI SE03/ 00859 47 Exanple 3 :preparation of Anorphous Co%]yq Y RﬂUG

et hanesul fonic acid salt Conpound A (203 ng; see Preparation A above) was
di ssol ved i nW&xdsapws? (3 nl) and ethanesul fonic acid (1 edper§R¥wosdd L) was
added to the solution. The mxture was stirred for a few m nutes, and then
t he sol vent was evaporated. The 5 resulging oil was slurried in. iso-octane
and evaporated to dryness until a solid material was obtained, Finally,

t he subst ance MehadeRisblfbkit h&8 (1:M5 k89- oct ane and the sol vent evaporat ed
again resulting in a white, dry, anorphous solid. The substance was vacuum

dried at 4001§v@ﬂmhgﬁﬂlf0@®a®<ﬁh#ﬂabk 4 to 9 :preparation of Crystalline

Conpound A, Exarrpl e 4: crystallisation of
Anor phous Maﬁlié}r]flgasﬂ§ OI-S% Eﬁc%&%ﬁl lsou d A ethanesulfonic acid salt (17.8 ny;

see Exanpl e Céthaﬁmllfemcwﬂ(lilluﬂm ed in nmethyl iso-butyl ketone (600 L).
After | week, crystallin needl es were observed, which were filtered off
and air- dfi editigacigfLlsplds 5 to 7 : Reaction Crystallisations (w thout

Anti - sol vent youdnediiRing 2idQ nipﬁ}q:d A (277 nmg; see Preparation A above) was
di ssol ved in nethyl 1so- but etone (3.1 nlL). Ethanesulfonic acid was

added (I eq. ,m@lm@sudt@nig)acld(m s@teci pitati on of anorphous ethanesul fonate
salt occurred | di.at el y.. Myre .net hyl iso-butyl ketone (6 nL) was added
and the sl ur Py Sqlﬁ’gct%ﬁi(\%qt ﬁlt) ultrasound. Finally, a third portion of
nmet hyI i so- blgtmésn!y&héyﬂﬁbﬁﬁaﬁd(ﬂl,) sdps added and then the slurry was |eft

OV Ot M ) Saphitalengsulfonid acd (10,5 say” )+ e XS
naphthalenesulfonic acid (1:1 salt)
benzenesulfonic acid (1:1 salt)
saccharinic acid (1:1 salt)
maleic acid (1:1 salt)

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

20 L-lysine (1:1 salt)

L-lysine hydrochloride (1:1 salt)
glycine (1:1 salt)

~ salicylic acid (1:1 salt)
tartaric acid (1:1 salt)

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

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

30



day, the substance had transformed into crystalline needles. The slurry was
filtered 25 off, washed with nethyl iso-butyl ketone (0.5 nL) and air
dried. Exanple 6 Conpound A (236 ng; see Preparation A a.gq v@%ﬁdi ssol ved
at room tenperature in nethyl iso-butyl ketone (7 ni). nesulfonl c acid
(1 eq., 41lwiosnddsmas m xed with .2 nlL of nmethyl iso- bLm(er/sﬂomrmsee in a
vial. The solution of Conmpound A was seeded with crystalline Conpound A,

et hanesul fonic acid salt WO 03/ 1019547PCTI SE03100859 48 (see Exanples 4
and 5 above). Then, 250 pL of the nethyl iso-butyl ketone solution of

et hanesul f OBy thr %&m@ﬁidﬁﬂmbﬁhﬁﬁ¢dr%n@)ﬁ€étheﬂtﬁsdﬂﬂoﬂi¢taeﬁl sallhe sol uti on
was seeded agai n, t he tenperature was increased to 30C 500 L of
t he met hyl C%meiﬁ (308 tegh seesPRACHHIOR Anboveldvrs dlisslued msthegQl @d&él y 1 hour. 5

The resul ti g SULIRSEf £VO5Hi 99t 1helAr fagh [ Rl oRTRHNITIY the methyl

i so- butyl acl "was’ ad over 20 mnutes. The vial was

ri nsed wi t hmixtur® wik stfredfiet ajdw trsmrtésumydl th&eﬂnmdyenﬁkwashvmsataiddﬁa to the
slurry. After a further ours, the stals were filtered washed
with rretﬁnylre?‘%%“ﬁoaltl))’t’asksg’t“a?‘l;;m(‘E"r‘?ﬁﬁme @PP@W‘IJM%‘“ oS BRR! S lrdessure at
40C. A tot ghatgfial 48 oBE.m@(fl Fin¥I%), el shib@ans@vhs reldirM@Bin G- GdtRGnifHeCh
corresponds to a yield of approximately 87% Exanple 7 Corgpound A (2.36 g;
see Prepar atoivsnt Avamw@) ageis TeNuling| ed WhthredmmepI@bOT-l?u’e‘@l} kEtone (90 ni).
Seed crystal f d anesulfonl c acid salt 15 (see
Exampl es 4 %gﬂ Cﬁbdq\g)e’?cg\'}\%r%gng%é@dctogerﬁlﬁe solution, and then ethanesul fonic

acid (40 L) was added in two portions. Further seed crystals (12 ng) and

two portiaons of et hanesulfonlc acid (2 x 20 L hen added. The slurry
was di leut K ANDEAS 4 40 & ANIEDE s 9l ¢ rystafline Lomppynd A4 Ol44f‘|_..,’ Of ;

et hanesul f%h&pleaépl %#ﬁﬁsaﬁ%ﬂﬂﬂ&ﬂhoﬁ%l\&ﬁ&?ﬂh anmount of 330 L et hanesul fom <
aci d was adde n portions, over our. A small anount of seed
crystal s wasmoglew &auporndnd btilanqstﬂé)mc( acstﬂ gl 1 B gng; efee Txampiti ght with
stirring. TE? ﬁ%\?(t éﬂ@[}/dg @ﬁm&f% h@?’ﬁff 66d te%?t@: Week C i%g w th methyl

i so-butyl duced pressure
« " needles were observed, which were filtered off and a1r-dned

15

Examples 5 to 7 :Reaction Crystallisations (without Anti-solvent)

Example 5
Compound A (277 mg; see Preparation A above) was dissolved in methyl iso-

butyl ke;one (3.1 mL). Ethanesulfonic acid was added (1 eq., 95%, 48 uL).

20  Precipitation of amorphous ethanesulfonate salt occurred immediately. More -
methyl iso-butyl ketone (6 mL) was added and the slurry was treated with -
ultrasound. Finally, a third portion of methyl ise-butyl ketone (3.6 mL) was added %;_JJ
and then the slurry was left overnight with stirring (magnetic stirrer). The next
day, the substance had transformed into crystalline needles. The slurry was filtered

25  off, washed with methyl iso-butyl ketone (0.5 mlL) and air dried.

Example 6
Compound A (236 mg; see Preparation A above) was dissolved at room

temperature in methyl iso-butyl ketone (7 mL). Ethanesnlfonic acid (1 eq., 41 pL)
30 was mixed with 2 mL of methyl iso-butyl ketone in a vial. The solution of

Compound A was seeded with crystalline Compound A, ethanesulfonic acid salt



at 40C. After drying, a total of 2.57 g of white, crystalline product was
obtained corresponding to a yield of 89% 25 Exanples 8 and 9 ; Reaction

Crystallizations (with Anti-solvent) Exanple 8 Conpound AZ(;U}@MI%' see
Pr.eparati on A above) was dissolved in iso-propanol (1.2 n). e<888 uti on

was heat ed t wo3@@orokt hanesul fonic acid was added (28 30 L CTIQEB@?US ft hyl
acetate (4.8 nL) was added and the solution was seeded with crys aF i ne

Conpound A, ethanesul phonic acid salt (4;gee Exanples 4 to 7 above). 7 NOV
2006 WO 03/101957 PCT/ SE03/ 00859 49 ystal lization started al nost

i mredi atel y. o] 0 ] g ore being
allowed to co(-ogFeeg3 g%%/é;@aﬁeﬁgpoé?%t EP%P%EEC’)@ of ﬁﬂ\%o%%]tgﬂr@ P‘g‘? lglr(%%g‘;ehe
crystal s wer esolition esfecthant$ulfoniasividl wak radéedt lonpstivist bveet4Syinugeet Biee (3 x 0.4

m.), and dried under reduced pressure at 40C. A total of 170 ng 5 of
crystal |'i ne tiolytionpyasderced agadn, 3pd Hieriempariervas dhareaspbindd ¢ ol ety 3W d of

appr oxi mat el ,BHne BXANPLE 1 PRIRALOH (2R fafh o RL5, FLARGLRL Rl A above).
was di ssol ved'T n I'so-p opanof ( ‘B ) at 4 nd e nesul foni ¢ acid
(3.46 nl, P59%Fhelreauitis slarsy adsldudt deernifitebefort utfivanamdunt tofi eher wsthylt issvg cl ear
(50 o seo SR BRI SIG By et 20 TBPHFH: ACorial Boy 2HA A was added
over 10 ni nutg$ mrTéandtBi Woltudd kelohe Hitish WRAMHE il Hi-PnAReS: fagded once
nore (70 ng) and |l eft flor one hour at 40Cwth stirring 15 to allow for

crystal | i zat i ©hours thetenystals wre gittereld off, washedwith methyB&2-bptyl dtorst(RyL)acet at e
was added at a ,constant rate. over_one .haur, e | of,. th th acetate
hag- been adaaé’(q,&)nteﬁém%ﬁr T ec}/\ﬁrsesﬁuéefél or” ]iA H)X\aﬂro? zgéﬂﬁ%f %ﬁ?ﬂ@iec%& ed to 21C
over 2 how s.wasldbeirned yiichl coirégspohddto Wak]Pdfl ppeeiniel ¢ @i nue for 1 hour at
21C before the crystals were filtered off, washed twce with ethyl acetate

(50 mL + 60 nL) and finally,

Example 7
Compound A (2.36 g; see Preparation A above) was dissolved in methyl iso-butyl

ketone (90 mL). Seed crystals (10 mg) of Compound A, ethanesulfonic acid salt
15 (s‘eé Examples 4 to 6 above) were added to the solution, and then ethanesulfonic
acid (40 pL) was added in two portions. Fuﬂﬁer seed crystals (12 mg) and two
portions of ethanesulfonic acid (2 x 20 pL) were then added. The slurry was
diluted with methyl iso-butyl ketone (15 mL) before the addition of ethanesulfonic
acid was continued. A total amount of 330 pL ethanesulfonic acid was added, in
20  portions, over 1 hour. A small amount of seed crystals was added and, finally, the
( slurry was left overnight with stirring. The next day, the crystals were filtered off,
washed with methyl iso-butyl ketone (2 x 6 mL) and dried under reduced pressure
at 40°C. After drying, a total of 2.57 g of white, crystalline product was obtained
corresponding to a yield of 89%.
25
Examples 8 and 9 ; Reaction Crystallizations (with Anti-solvent)

Example 8
Compound A (163 mg; see Preparation A above) was dissolved in iso-propanol

(1.2 mL). The solution was heated to 35°C. Ethanesulfonic acid was added (28
30  pL). Then, ethyl acetate (4.8 mL) was added and the solution was seeded with

crystalline Compound A, ethanesulphonic acid salt (see Examples 4 to 7 above).



20 dried under reduced pressure at 40C overnight. A total of 21.6 g of a
white, <crystalline salt was obtai ned, corresponding to a yield oé :
approximately 90% i Conpound A, ethanesulfonic acid s?:‘]a N@b?ﬂﬂ
characterised by NVR as follows: 23 ng of the salt was dissolved in .
deut er at edwoesM®s® (0.7 nl) troscopy. Cl ba4 s O O 15 PCISER#PESS7 10 13 24
1 OH 11 12 18 23 17 NNO F F 1, 20 2/ 19 NHZ 22 2 1 NOV-2066 WO 03/ 101957
PCT/ SE03/ 00859 50 - A conbination of 4D ('H, 13C and sel ective NOS) and 2D
(gCOosyY, gHSQC and gHVBC) NWR experinents were used. Al data were in good
agr eenent wiGrystdlipetiort hiadedtairoest immediatelyr e Toé stumy wad teft fncabnutbdd ow.. The

mol ecul e exists in tw onformatjons in methangl . Based on i ntegral of
t he peak asgllblﬁ@dattgl\e@’ Or_(’ch‘}’r’r’ign%{ eadﬁFB&en@r‘)m s tﬁ@&ﬁ{”&%ﬁ%ﬂ@d to H5'
(other conf ?%Eﬂ(j)ns T2, TRt drstald eV Bflerb 'Ot WRSIEANHRE TRES WAS cftlguind to be

70: 30. H22 coul d not be observed as these protons were in fasf exchange
with the sobsetar (3GDBADML)YCINd dtied HindeSredudedreseire A0A0°C. A total of 170 mg

5 of crystalline title product was obtained which corresponds to a yield of

. approximately 82%.

Example 9
Compound A (20.0 g; see Preparation A above) was dissolved in iso-propanol

10  (146.6 mL) at 40°C and ethanesulfonic acid (3.46 mlL, 95%, 1 eq.) was added to ' ';
the solution. To the resulting clear solution, seed crystals of Compound A, |
ethanesulfonic acid salt were added (50 mg; see Examples 4 to 8 above). Then,
ethyl acetate (234 mL) was added over 10 minutes. The resulting slightly opaque
soluﬁﬁn was seeded once more (70 mg) and left for one hour at 40“’C with stirring

15 to allow for crystallization to start. After this, a total of 352 mL of ethyl acetate
was added at a constant rate over one 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 crystallization was allowed to continue for 1 hour at 21°C before the crystals
were filtered off, washed twice with ethy! acetate (50 mL + 60 mL) and finally,

20  dried under reduced pressure at 40°C overnight. A total of 21.6 g of a white,

crystalline salt was obtained, corresponding to a yield of approximately 90%. A

Compound A, ethanesulfonic acid salt was characterised by NMR as follows: 23

mg of the salt was dissolved in deuterated methanol (0.7 mL) troscopy.

1® NH



10 Both the proton and the carbon resonance corresponding to position 1 are
split due to the spin-coupling with the two fluorine nuclei.in that
position. The coupling constants are 2J, 73 Hz and' JcF= 2237kﬂUV12$]ﬁgH and
13C NWR chem cal shift assignnent and proton-proton correlations are shown
in Table 2. {80185t om Type 3C shift/ 'H shift)ppm and Jrjrdtos/odsee ppna
multiplicity | CH 117.58 6.90 (t) 73 (2JHF) 1' 117.58 6.88 (t) 2 C 153.5
2' 153.5 3 CH 120.0. 7.15 (s) 3" 119.75D.13 (s) 4 C 136.2 4" 135.9 2 7 Nov
2006- WO 031101957 PCTI SE03/00859 51 5 CH125.0 7.36(s) 5 124.9 7.31 (s)
6 C 144.5 6' M&ndidatiohl ol 1D. GH,7°CQ66 Yelechive NDE) 2nd 203 CO3Y, S13O¢C 424 0 5. 20(s)
8 74.0 5.12 (s (% CO 173.1 9' 173.8

g

NMR experiments were used. All data were in good agreement with the
theoretical structure of the salt, shown below. The molecule exists in two
conformations in methanol. Based on the integral of the peak assigned to HS.

5 (dominant conformer) and peak assigned to H5' (other conformer), the ratio
between the two conformers was found to be 70:30. H22 could not be observed as
these protons were in fast exchange with the solvent CD;0D.

O—p

Ox
8

: BN
( 102 ( o
1

10

N

10
Both the proton and the-carbon resonance corresponding to position 1 are split due
to the spin-coupling with the two fluorine nuclei in that position. The coupling

constants are 2Jﬂp=73 Hz and I.T(;]:= 263 Hz.

15 'H and C NMR chemical shift assignment and proton-proton correlations are

shown in Table 2.

Table 2
(" Atom | Type | 2C shift/ | TH  shitUppm®  and | Sz
No. ppm* ‘ multiplicity®
1 |CH 117.5° 6.90 (t) 73 CTup)
1’ 117.5° 6.88 (t)
2 C 1335
2 1535
3 CH | 1200 7.15 (s)
3 | 119.7 "7.13 (s)
4 C 136.2
4 135.9




11 CH2 51.6 a:4.38 (n) b:4.21 (n) 11' 49.0 a:4.06 (n) b: 3. 99@%& 12 CH2
21.7 a:2.55 (M) b:2.29 (m 12' 23.2 a:2.70 (m b: 2. 15,(myov1gklte3.

(m 3 66.25.22 (m) 14 CO 172.9 14' 173.6 15 NH 8.76%('t, br) 5.2 15
8.79 (t, br) 5.2 16 CH2 43.5 4.59 (AB-pattern) 15.9. 4.46 (AB-pattern)
15.9 16' WQ1%53 (AB-pattem) 15.9 4.49 (AB-pattern) BG/SE3ABSC 146. 9
17" 147.0 2 7 NOV 2006 WO 03/101957 PCT/ SE03100859 52 18 CH 129.1 7.56
(d) 7.8 18 129.1 7,57 (d) 7.8 19 ¢l 129.2 7.67 (d) 7.8 19 129.4 7.70

(d) 7.8 20 C124.9 20" 124.9 21 C 162.4
s [cE [1250  [736()
I s | 1249 731 (s)
M o SyTY i
& 11453
7 |CH 1173 O 17.2008)
7 1172 7.15 (s)
s~ JcE 720 ~ [5.20 (9
8’ : 74.0 5.12 (s)
19 cO 173.1 |
o 173.8 :
11 CH, |516 2:4.38 (m) -
b:4.21 (m)
11’ 49.0 a:4.06 (m)
| b:3.99 (m)
12 CH, |21.7 2:2.55 (m)
b:2.29 (m)
12’ 23.2 . a:2.70 (m)
| b:2.15 (m)
13 CH |63.1 4.80 (m)
13’ 66.2 5.22 (m)
14 CO  |172.9 R
14 173.6 _ L
15 NH 8.76 (t, br) 52
15 . 1879 ¢ b 5.2
16 CH, |435 4.59 (AB-pattern) 159
_ 4.46 (AB-pattern) 15.9
16’ 43.6 4.53 (AB-pattern) 15.9
4.49 (AB-pattern) 15.9
17 c 146.9
17’ 147.0

1 4.80 °




21' 162.3 22 NHz Not observed 24 CH3 64.8 3.96 (s) 101 CH3 1.28 (t) 7.4
102 CH2 2.77 (m 7.4 'Relative to the solvent resonance at 49. 0

bRel ative to the solvent resonance at 3.30 ppm " s=singl et 7tNQVrfU}ﬂBet
menul tiplet, br=broad, d=doublet 5 dObtained in the gCOSY experl ment. ' The
resonance is | t due to coupling with the two fluorine,

' JCF=263 m.‘ﬁﬁg\’}tﬁ%ﬁzl cul ated for C24H29CLF2NACBS (M H) - %@f%g@zf’%sf”ound
605. 1296. 10 Crystals of Conpound A, eg%anesulfonl c acid salt (obtained by
way of one or mor e of Exarrpl es 4 to 9 above) were analyzed by XRPD and t he

results are tab t=ed Crapte=3) uaﬁ#ﬁﬁwﬁ <=3 5 Tabl e
3 d value (A) | llgnsm &pi, W?alensmy 1658(d)0 m 12.2 747%s 2 7 2006
WD 031101957 PCJ4SE03/ :)0859 P 11.0 4 w7970333 s 8.3 3|yw 7.6 ¢ w 6.4
4w 6.2 12 m (.0 7 m
19 CH [1292 7.67 (d) 7.8
19’ 129.4 7.70 (d) 78
20 C 124.9 -
20° 124.9
21 C 1624
21" 162.3
p 22 NH; Not observed
{ 24 CH, |648 3.96 (5
101 CH3 1.28 () 74
102 CH2 2.77 (m) 74

“Relative to the salvent resonance at 49.0 ppm.
*Relative to the solvent resonance at 3.30 ppm.
®s=singlet, t=triplet, m=multiplet, br=broad, d=doublet
5 9Obtained in the gCOSY experiment.
“The resonance is a triplet due to coupling with the two fluorine nuclei. 'Tep=263

Hz.

( HRMS calculated for CaaHoCIF2N, O3S (M-H)™ 605.1284, found 605.1296.

10
Crystals of Compound A, ethanesulfonic acid salt (obtairied by way of one or more

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

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

15 Table3
d value (A) | Intensity (%) | Intensity
16.5 10 m

12.2 74 Vs




5,910 m 5515 m 5.4 100 vs 5.1 7 m 4.66 29 s 4.60 36 s 4.31 57 s
4.19 20 m 4.13 12 m 4.00 12 m 3.87 13 m 3.83 6 w 3.76 7 m

4.25 18 in

3.72 6 w 3.579m 3.51 7m 3.47 5w 3.39 3 vw 3.31

3.21 8 m 3.16 4 - w2 7 NOV 2006 WD 03/101957 PCT/ SE03/

2.78 4 w %‘,J&/Bw\% 2.67 3 vw

53
11.0 4 W
9.0 33 8
8.3 3 VW
| 7.6 6 w
6.4 4 W
6.2 12 m
6.0 T m
5.9 10 m
5.5 15 m
54 100 \
5.1 7 m
4.66 (29 5
-4.60 36 5.
4.31 57 s
4.25 18 m
4.19 20 ‘m
4.13 12 m
4.00 12 m
3.87 13 m
3.83 6 w
3.76 7 m
3.72 6 W
3.57 9 m
3.51 7 m
3.47 5 W
3.39 3 YW
3.31 11 m
3.26 10 m
321 5 m
3.16 4 W

AR

PCT/SE03/0085

%10 m

3.03 8 m

9



2.56 5w 2505w 2.46 7m 2.34 4w 2.21 5w 2.00 3 vw 1.98 3 jvw DSC
showed an endothermwith an extrapol ated mel ti ng onset terrpg 7[ature of ca
131C. TGA showed a decrease in nass of ca. 0.2% (ww) aroun ! nﬁ@

pai nt. DSC anal ysis repeated with a sanple of |ower solvent content shovved
a 5 neltingWshe@osenperature of ca. 144C. Exanpl e 10 Prepersgtizonssof

Anor phous Conpound A. benzenesul fonic acid salt Conpound A (199 ng; see
Preparati on A above) was dissolved in eghanol (2 m.). Benzenesulfonic acid
(1 eq. 90% 70ng) was dissolved in ethanol (1 nlL) in a vial. 10 The ethanol
solution of the@rcid wasgadded to e solutiorf of Conmpound A and the vial
was rinsed wth l_nm_ethanaol \AhirIJ was then gdded to the m xture. The

m xture was stfi%téed for{4 few minut@s, and then the ethanol was evaporated
until an oil formegz;—Ethyl—acetateS—nt) was added and the sol vent
was evaporatdgd again to dryness. AY anor phoug solid was forned. 15

Exanpl es 11 tg 28 Prepagation of Cyystalline |[Conpound A benzenesul fonic
acid salt Exgnple 11 : F‘rvsLalllcﬁan_oL_Am.rphous Material 2 7 NOV 2005
WD 03/ 101957 RETOSE03/ 00859 55 Amdt phous Conpound A benzenesul fonic acid
salt (20.7 ng;—sEeExanpte 16—aboyg) —was stunried in ethyl acetate (600
L). After 5 ddgys, crystalline needles were observed in the slurry. 5
Exanpl es 12 anad.463 : Reagtion Crysfia lisation '

2.34 4 w

7 221 5 W
[ 200 3 vw
198 3 vw

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

5  melting onset temperature of ca. 144°C.

Example 10 : Preparation of Amorphous Compound A, benzenesulfonic acid salt
Compound A (199 mg; see Preparation A above) was dissolved in ethanol (2 mL).

Benzenesulfonic acid (1 eq. 90%, 70mg) was dissolved in ethanol (1 L) in a vial.
( 10  The ethanol solution of the acid was added to the solution of Compound A and the
vial was rinsed with 1 mL ethanol; which was then added to the mixture. The
mixture was stirred for a few minutes, and then the ethenol was evaporated until
an oil was formed. Ethyl acetate (3 ml) was added and the solvent was
evaporated again to dryness. An amorphous solid was formed.
15

Examples 11 to 13 : Preparation of Crystalline Compound A, benzenesulfonic acid
salt '

Example 11 : Crystallisation of Amorphous Material




Exanpl e 12 Conpound A (128 ng; see Preparation A above) was di siﬁéﬁ/ned in )
ethyl acetate (3 nL). The solution was seeded with the IJrNQNf Exanpl e
11 above. Then, benzenesulfonic acid was added (1 eq., 90% 45 ny).
Precipitation of 10 benzenesul phonic acid salt occurred inmedi ately.

i so- Propan®P &4893dded to the slurry (0.8 nL) and the MGHIPUWEs seeded
again. Two days later, the substance __had transforned into crystalline
needl es. The slurry was filtered of f Swashed with et hyl acetate (3 x 0.2
m.) and dried for a short time under vacuumat 40C. A total of

appr oxi mat eAyotphousrgompoundi A ebenzanpilinpis aoish Witr(e@7 ms =R dixgmelerd Conpound A

(246 ngy; see Preparati , e k$saql 0. 1 SR %l% (1.52 m).
Benzenesul f%nr?lvﬁ) ‘g%sl “ng‘aaﬁgg%(’ %&Vﬁgo%&/}ﬁ\éﬁg Cf[aﬂsé c@ﬁteagingso u%si on, ethyl
acet at e waswa@dbskr(sd irthe sluaiyd t hen the mixture was seeded to initiate 20

crystallisation. After 1 hour, nore ethyl acetate was added (2.77 niL).
Finally, the slurry was allowed to crystallise overnight before the

crystal S5 VVef£ M:)lL:g ‘i’ﬁ‘iﬂd?ﬁf,Reaé’ﬁ%i 51 ethyl acetate (3 x 0.3 nl) andv

dried at” 40Cunder vacuum A total ng salt was obtained which
correspondsEiample ¥ el d of approximately 86% 25 Conpound A, benzenesul fonic

acid salt s char,ac i sed NMVR a ol lLows: . 2 f the salt was
di ssol ved | OIHEWPQ%{@%%E% paratgn BS?EY“:)'WAS é’éﬁ?g‘feﬂg’? PH Bpiate 1 (1H, 13C
and sel ectime) NGE)sofdidn 2¥as (s85de8 YvitI HE @arANGorf HYBGp e NVRabR¥ PeEmEMENt S Wer e

used. Al data were in good agreenment with the theoretical structure of
the salt, steowsnendiopis. aqhewabladded d1esd.sP8%; St me)codresipiatipbref i n 30

met hano 82 it eqr EH% ; assi m nant =
conf or rr#sor) B%ﬁ%eq‘pe H"E@ﬁ%n%ﬂ ot@%urﬁg &Bﬁg}; Ig%%fogé}ﬁ’g?v;a,?a eté a%i 0 between |
the 2 7 Nowh#f0®.8NBLYAIdIBE AFFuRCT4sSEARA ARAHO Twb Gaysiater; ol uibseace was f ound™

L e T B B SO 0,0l 5, SDSE X 23, LHSRe LA aliE] Sud” 12!

ethyl acetate (3 x 0.2 mL) and dried for a short time under vacuum at 40°C. A

total of approximately 140 mg of white solid was obtained.
15

Example 13
Compound A (246 mg; see Preparation A above) was dissolved in iso-propanol

(1.52 mL). Benzenesulfonic acid was added (88 mg, 90%). To the clear solution,
ethyl acetate was added (3 mL), and then the mixture was seeded to initiate
20 crystallisation. After 1 hour, more ethyl acetate was added (2.77 mL). Finally, the
slurry was allowed to crystallise overnight before the crystals were filtered off, SRV
washed with ethyl acetate (3 x 0.3 mL) and dried at 40°C under vacuum. A total v
~ 0f 279 mg salt was obtained which corresponds to a yield of approximately 86%.

25  Compound A, benzenesulfonic acid salt was characterised by NMR as follows; 20
mg of the salt was dissolved in deuterated methanol (0.7 mL). A combination of
1D (*H, “C and selective NOE) and 2D (gCOSY, gHSQC and gHMBC) NMR
experiments were used. All data were in good agreement with the theoretical
structure of the salt, shown below. The molecule exists in two conformations in

30 methanol. Based on the infegral of the peak assigned to H12 (dominant

conformer) and peak assigned to H12’ (other conformer), the ratio between the



43150015 g1407610T3 NH24 ys z3 O4d11 12 17 3 FF 1, /20
2 18 19 NHz 22 101 O\ _ O S 102 H 104 0 103 Both the proton and

t he carbon resonance corresponding to position 1 are spl itnflt-}:e Vo @ge
spi.n-coupling with the two fluorine nuclei in that position® TNQ c% l'ing

constants ar ewddpmoddsyHz and 1Jcp= 260 Hz. 10 1H and 13C N ) shift
assi gnnent and proton-proton correlations are shown in TQ@F@@@’@% e 4

At om Type 13C shift/ ppma 'H shift/ppmggand JHHIH No. multiplicity" 1 CH
117.50 6.89 (t) 74 (Ji) 1' 117.50 6.87 (t) 2 C 153.5 2' 153.5 .

two conformers was found to be 70:30. H22 could not be observed as these

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

19

0
101 0o
S./

104 O
103

Both the proton and the carbon resonance corresponding to position 1 are split due
to the spin-coupling with the two fluorine nuclei in that position. The coupling
constants are Jpp=74 Hz and "Jep= 260 Hz.
10
( _ 'H and *C NMR chemical shift assignment and proton-proton correlations are

shown in Table 4.

Table 4

| Atom | Type |Cshift/ppm®* |'H shiftppm® and | Jun/Hz
No. multiplicity”®
1 CH 1175 6.89 (O 74 )
I v . 117.5¢ 6.87 (1)
2 C 153.5

2 153.5




2 17 gN 2006 VD 03/ 101957 PCT/ SE03/00859 57 3 OH 120.1 7.15(s) 3' 119.7
124, 9 7.8 93
82 GHN b o (s)

7.12(s)
144.5 6

4 C 136.2 4

135.9 5 CH 125.1 735 (s)

145.3 7 CH 117.3 7,20(s) 7'

8' 74.0 5.12(s)

11

9 CO173.1 9" 173.8 11 CH2 51.6 a: 4.37 (m
12 CH2 21.7 a:2.53 (m

x2.69 (m) b:2.14 (m 'j

172.9 14

49.0 ¥Q0YBIYSH b: 3. 98 (m)

5|

117.2 7.14 (s)

b: 4.20. (M)

PET/SEQHUPIRSE) 12

13 CH 63.1 4.79 (m 13 66.2 .5.22 (m
173.6 15 NH 8.75 (t, br) 5387
3 CH |120.1 1 7.15(s)
3’ 119.7 7.12 (s)
4 C’ 136.2
@ 135.9
5 CH 1251 1735@6)
5 124.9 7.31 (s)
6 c (1445 T
6 145.3
7 CH |1173 7.20 (5)
7 1172 7.14 (s)
8 CH |[728 5.20 (s)
I8’ 74.0 5,12 (s)
9 co [173.1
9 | 173.8
11 CH, |516 a:4.37 (m)
b:4.20 (m)
11’ 49.0 a:4.05 (m)
b:3.98 (m)
12 CH, 21.7 4:2.53 (m)
[ b:2.28 (m)
12’ 232 | 2:2.69 (m)
b:2.14 (m)
13 CH |[63.1 4.79 (m)
13° 66.2 15.22 (m)
14 co |1729
14’ 173.6
5 NH 875 (4 bD) 53
15° 8.78 (t, br) 5.3
16  |[CHy [435 4.59 (AB-pattern) 16.0 and 5.2
4.44 (AB-pattern) 16.0 and 4.8

14 CO

23.2




15" 8.78 (t, br) 5.3 16 CH2 43.5 4.59 (AB-pattern) 16.0 and 5.2 4. 44
(AB-pattern) 16.0 and 4.8 2 7 NOV 2006 WO 03/ 101957 PCT/ SE03100H59.

16' 43.6 4.51 (AB-pattern) 16.0 4.46 (AB-pattern) 16.0 17@1@5@3@
147,0 18 CH 129.2 7.54 (d) 8.3 18 129.2 7.56 (d) 8.3 19 66

(d) 8.3 19" W@&/h16769 (d) 8.3 20 C 124.9 20" 124.9 21 gj’l]g&) /%08 gl'
162.4 22 NH2 Not observed 24 CH3 64.8 3.95(s) 101 CH 126" 977G (Srr) 102
CH 129.1 7.41 (m 103 CH 131.2 7.42 ( 104 C 146.4 'Relative to the

sol vent resonance at 49.0 ppm DbRelati've to the solvent resonance at 3.30

ngn}[ he ;Csé)lsgglaiale@i ment. ° Trié315esonance 151 4AB ) due1t5c9 coupl 1 gt\?\ﬁ! ?ﬁd
the two fluoring nuclai. '"Jgr=260 Hz. 4.46 (AB-pattern) 16.0
17 C 146.9 |
17 147.0
13 CH | 1292 7.54 (@) 8.3
18’ 129.2 7.56 (d) 8.3
19 CH 129.3 7.66 (d) 8.3
19’ 1294 7.69 (d) 8.3
~ 20 C 1249 :
{, 200 124.9
B T c 1624
21 162.4
22 NH; | Not observed
74 |CH, |6438 3.95 (s)
101 |CH |1269 781 (m)
102 CH 129.1 7.41 (m)
103 |CH |1312 742 (m)
104 C 146.4

aReliati*\n:: to the solvent resonance at 49.0 ppm.
<‘ ' ®Relative to the solvent resonance af 3.30 ppm.
“s=singlet, t=triplet, m=multiplet, br=broad, d=doublet.
5 %Obtained in the gCOSY experiment.
®The resonance is a triplet due to coupling with the two fluorine nuclei. Ter=260
Hz.

fconnectivity difficult to determine due to overlap between resonance 102 and 103

10  HRMS calculated for CasHpgCIFN4OsS (M-H) 653.1284, found 653.1312.



(connectivity difficult to determ ne due to overlap between resonance 102
and 103 io HRVS cal cul ated for C28H29CW2N408S (M 11)' 653. 1284, fqund
653.1312. 2? NflV 244E WD 03/ 101957 ECT/ SE03/ 00859 59 ( @Wﬁlﬂﬁf
Compound A, benzenesul fonic acid salt (obtained by way one or. -~m)re of
Exanpl es lwd®@nddsabove) were anal yzed by XRPD and the rgspbdos i

t abul ated bel ow (Table 5) and are shown in Figure 2. 5 Table d vaI ue (A
Intensity (% Intensity 14.2 12 m %2.6 55 s 10.2 49 s 7. 5 8in 6.45w
6.3 30s 6.1 5w 59100vs 5720m 549 m 5311 m 51 10 m 4.96

2 \2/\4’1\/ 22' 23 é)lz/stﬁls o%‘(?o%p%and/ A, bénzfesifortc adld Ikt E&tzﬁ‘ﬁed“bﬁ@ayzgf Sne 4 30 38 s
more of Examples 11 to 13 above) were analyzed by XRPD and the results are

tabulated below (Table 5) and are shown in Figure 2.

Table 5
d value (A) | Intensity (%) Intensity
14.2 12 m
12.6 55 §
10.2 49 "5
7.5 8 m
6.4 5 w
6.3 30 s
6.1 5 W
5.9 100 ‘vs
5.7 20 m
5.4 19 m
53 11 m
5.1 10 m
4,96 3 vw
4.83 27 5
4.73 72 Vs J,
454 23 Ts
4.50 10 m
4.35 28 s
4.30 38 ]
4,24 24 5
4.17 28 s
409 60 vs
4.08 61 V&
3.96 29 s




4.17 28 s 4.09 60 vs 4.08 61 vs 3.96 29 s 2 7 NOV 2006 WO 03/101957
PCTI SE03100859 60 3.91 15 m3.77 22 s 3.62 11 m 3.52 20 m 3.31 44 s
3.198m 3.15 11 m 3.09 8 m 3.00 7 m 2.89 3 vw 2.86 4 %7 R0O¥92816m
2.76 6 w 2.725w 2.596w 2569 m 2.54 9 m 2.499 7 m 2.388 m 2.16
4 w 2.03 3 wonshBesphowed an endothermw th an extrapol atFHT/ﬁﬁgfanzBﬂ onset
tenperature of ca. 152C. TGA showed a decrease in mass of (w
around the nelting 60

391 |15
3.77 22
3.62 11
3.52 20
331 44
319
3.15
3.09
3.00
( |89
2.86
2.79
2.76
2.72
2.59
2.56
2.54
[ 2.49
2.38
2.16
[ 2.03

g

w)

g8

74}

-0Q

fa—y
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<
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DSC showed an endotherm with an extrapolated melting onset temperature of ca.

152°C. TGA showed a decrease in mass of ca. 0.1% (w/w) around the melting

point.

Example 14 :Preparation of Amorphous Compound A7 n-propanesulfonic acid salt

Compound A (186 mg; see Preparation A above) was dissclved in iso-propanol
(1.39 mL) and n-propanesulfonic acid (1 eq., 95%, 39 pL) was added. Ethyl
acetate (5.6 mL) was added and the solvent was evaporated until a dry, amorphous

10 solid was formed.



|

point. 5 Exanple 14 :Preparation of Anorphous Conmpound A, n-propanesul fonic
acid salt Conpound A (186 ng; see Preparation A above) was dissolved in

i so-propanol (1.39 nmL) and n-propanesul fonic acid (I eq. 9ﬁg ;_m]SL) was
added. Ethyl acetate (5.6 nL) was added and the sol vent ngs vapor at ed
until a dryweaasebous 10 solid was forned. 2 7 NOV 2006p Maeddineksel 957

PCT/ SE03/ 00859 61 Exanples 15 and 16 Preparation of Crystalline Conpound
A n-propanesul fonic acid salt Exanplegh5 : Crystallisation of Anorphous

Mat erial 5 Anorphous Conpound A, n-propanesulfonic acid salt (20 ng; see
Exanpl e 14 above) was dissolved in !so-propanol (60 L) and iso-propyl
acetate (180 M.) was added After three days crystal l'ine needI es were
obser ved. ExE 5 éabrepapatiofof ratalling (Gopropaneshlianic229 ny; see
Preparation b ve) was di ssol ved in iso- propanol (1 43 rrL)
n- Pr opanesul L acid was added (1 eq., 95% 48 L). Ethyl acetate was

added (2 m . gy gﬁgls ﬁlrg stﬁ]hﬁu&%%mhw@%&&&@ﬂed wth crystalline salt from
Exanpl e 15 above. Further ethyl acetate was added (5 niL) and the slurry was
left ovef ni §mornhoug Cpgpannd; éen—prpménqwb;@maaed vk E0rmgt e &xapple 14vashed wit h
et hyl acet at 3 o ‘g%npound A

n- pr opanesul ?%d)r‘tlf]ﬂc Egasccl11 OR’G n”@gt%@%t cte |segvr @YUP \% as (flglf)%{/vs .13 ngy of

the salt WaSadilibs.sAftmetdreeﬁa;de%ﬁﬂmb@dadtt&%tﬁm@ser(véﬂ7 m.) troscopy. A
conbi nation of 1D (" H, 13C) and 2D (gCOSY) NMWR experinents were used. All
20 data were in good agreenment with the theoretical structure of the salt,

shown bel owgy qﬁqu@ Q&%Q%t?@bétaﬁtdagoﬁm conformations in nethanol. Based

on the inte peak assi gne 0 H12 (dom nant conformer) and peak

assi gnedid o GompounH1R'(23%imkesee Coaphmting B) abovélewasadissolvbd im&erprefagolt wo

conforners vgs, f oG b paRsulfonic acid was added (1 eq., 95%, 48 uL). Ethy} acetate -
was added (2 mL), and then the solution was seeded with crystalline salt from

Example 15 above. Further ethyl acetate was added (5 mL}) and the slurry was left
overnight to crystallize. The crystals were filtered off, washed with ethyl acetate
15 (3 x 0.3 mL) and dried under vacuum at 40°C.

Compound A, n-propanesulfonic acid salt was characterised by NMR as follows!
13 mg of the salt was dissolved in deuterated methanol (0.7 mL) troscopy. A
combination of 1D ('H, 13C) and 2D (gCOSY) NMR experiments were used. All
20 data were in good agreement with the theoretical structure of the salt, shown

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

,_,_
7
e o

integral of the peak assigned to H12 (dominant conformer) and peak assigned to
H12’ (other conformer), the ratio between the two conformers was found to be
65:35. H22 could not be observed as these protons were in fast exchange with the

25  solvent CDsOD.



65: 35. H22 coul d not be observed as these protons were in fast exchange
wi-th the 25 solvent CD30D. 2 7 NOV 2006 WO 03/101957 PCT/ SE03/ 00859 62

d b:~l Ois 914 NHO7 310N1324 Li 23 1 oH 11 123¢ NOVNGBEF F 20
181 2 is 22 H / 103 O SO 102 OH 101 Both the proton and the carbon
resonance cowicagAeRshi ng to position | are split due 5 to phpsmbadessoupling
with the two fluorine nuclei in that position. The coupling constants are
2Jiw=74 Hz and 1Jcr= 260 Hz. 1H and 13@)NWR chemi cal shift assignment and
proton-proton correlations are shown in Table 6. 10 Table 6 Atom Type 13C
shift/ ppma H shift/ppgh and Jini/Hz No. multiplicity 1 CH 117.5 6.89
(t) 74 (2JHF)

N—0
20 4
18
2|;]H2
( | 5

. 103 g_o
102 J )
0 H

101

Both the proton and the carbon resonance corresponding to position 1 are split due
5 to the spin-coupling with the two fluorine nuclei in that position. The coupling

constants are 2Jyp=74 Hz and 'Jcp= 260 Hz.

'H and °C NMR chemical shift assignment and proton-proton correlations are

shown in Table 6.

10

- Table 6
Atom | Type |Cshift/ppm® |'H shift/ppm® and | Juw/Hz
No, , multiplicity®
1 CH 117.5° 6.89 (t) 74 (*Ter)
I’ 117.5° 6.88 (1)
2 C 153.5
2 | 1535
3 CH 1200 7.16 (s)
3 119.7 7.13 (s)
4 C 136.2




1' 117.5t 6.88 (t

7.13(s) 4 C

CH 125.1 7.36 (s) .

7.20(s). T

12 CH2 21.7 a: 2.

63.1 4.80 (m

3" 119.7

135.9 5

A 286 175 4

A\,
“‘m._,,»’"

) 2 C153.5 2' 153.5 3 CH 120.0 7.16 (s)
136.2 2 NOV 2006 WD 03/ 101957 PCT/ SE03/ 00859 63 4
5' 124.9 7.31 (s) 6 C 144.5 6' 145.3 7

117.2 7,16(s) 8 CH 72.9 5.20(s) 8 74.1 8 iN
:4.37 (M b:4.20 (m 11' 49.0 a gcﬁﬁog/@asssb 3.98 (m)
b:2.29 (m) 12' 23.2 a:2.69 (n) b:2 13
13' 66.2 5.22 (m 63
ra 135.9
5 CH 125.1 7.36 (s)
5 1249 7.31 (s)
6 1c 1445
& 1453
7 I'cH  [1173 720 s)"
7 1172 7,16 (s)°
8 CH |729 5.20 (s)
8’ 74.1 5.12 (s)
9 co |173.1
o 173.8
11 CH, |51.6 2:4.37 (m)
b:4.20 (m)
11’ 49.0 2:4.06 (m)
b:3.98 (m)
12 T, | 217 2:2.53 (m)
b:2.29 (m)
12’ 23.2 2:2.69 (m)
b:2.15 (m)
13 CH |63.1 4.80 (m)
13’ 66.2 5.92 (m)
14 co | 1729
14’ 173.8
15 NH 8.75 (t, br) 5.5
15° 8.79 (t, br) 5.5
16 CH, |435 4.59 (AB-pattern) 16.0 and 6.6
4.45 (AB-pattern) 16.0 and 5.3
16’ 436 4.51
4.50
17 C 146.9




14 CO 172.9 14" 173.8 15 NH 8.75 (t, br) 5.5 15" 8.79 (t, br) 5.5 16 CH2
43.5 4.59 (AB-pattern) 16.0 and 6.6 4.45 (AB-pattern) 16.0 and 5.3 16
43.6 4.51 4.50 17 C 146.9 2 7 NOV 2006 WO 03/101957 PCT/ SEO &O&ﬁ%

17. 147.0 18 CH 129.1 7.54 (d) 8.5 18 129.2 7.57 (d) 8.5 12&52

7.67 (d) 8.5 whQsyded 4 7.69 (d) 8.5 20 C124.9 20° 124.9 C 162. 4
21' 162.4 22 NH2 l\i;ol observed 24 CH3 64 7 3.96 (s) 101 CH PHF/SFOH085 )
102 CH 19.6 1.78 (m 103 CH 54.6 2.75 "Rel ative to the sol vent

resonance at 49.0 ppm DbRelative to th olvent resonance at 3.30 ppm

tﬁe552%g$texgé;hﬁiﬁff%;=a¥agﬁﬁ?%he&$=bé-b&ead;=d—éeub¥e£==5=d£b£a#qed I n

18 CH 129.1 7.54 (d) 8.5
18° 129.2 7.57 (d) 8.5
19 CH 1292 7.67 (d) 8.5
19° 129.4 7.69 (d) 8.5
20 C 124.9 -
20° 124.9
21 C 162.4

21° 162.4

( 22 NH; Not observed
24 CH, 1647 3.96 (5)
101 CH |[137 1.0 @)
102 CH |[196 1.78 (m)
103 |CH [546 275 m)

*Relative to the solvent resonance at 49.0 ppm.
PRelative to the solvent resonance at 3.30 ppm.
‘s=singlet, t=triplet, m=multiplet, br=broad, d=doublef.
5 9Obtained in the gCOSY experiment.
®The resonance is a triplet due to coupling with the two fluorine nuclei. 'Jer=260

Hz.

P S,

HRMS calculated for C,sHs CIF,N4OgS (M-H)™ 619.1441, found 619.1436.

10
Crystals of Compound A, n-propanesulfonic acid salt (ob'fained by way of one or
more of Examples 15 and 16 above) were analyzed by XRPD and the results are

tabulated below (Table 7) and are shown in Figure 3.

15



he resonance is a triplet due to coupling with the two fluorine nuclei.
"JCF=260 Hz. HRMS cal cul ated for C25H31CI F2NAC$S (M H) -

619. 1436.

by way of one or

10 Crystal s of Compound A, n-propanesul fonic 2d1w0$anU
nore of Exanples 15 and 16 above) were anal yzed

and the re¥Q¥d0135%

Intensity (% Intensity 14.0 4 w 1634 87 vs
in 7.00.6vw 6.7 1vw 6.4 1vw 6.2 12 m 6.1 3 vw 5.8 100 vs

in 553 VImbles4 5w 535w 5.2 2 vw

619. 1441,

’found
obt ai ned
y XRPD

t abul ated bel ow (Table 7) and are sHGWEORAISH gure 3.

15 2 7 NO V 2006 WO 03/101957 PCT/ SE03/00859 65 Table 7 d value (A)
8.03 vw 7.57

d value (A) | Intensity (%) | Intensity
14.0 4 w
124 87 \£
10.0 30 s
8.0 3 vw
75 E -
7.0 0.6 VW
6.7 1 VW
6.4 1 VW
6.2 12 m
6.1 3 vw
58 100 \£
5.7 11 m
5.5 3 VW
54 5

5.3 5

5.2 2 W
5.1 3 \24
4.94 3 v
4.78 21 s
4.68 42 1s
4.51 10 m
4.49 7 m
4.40 w
4.32 10 m
4.29 10 | m
425 22 s
4.19 14 m
4.14 15 m

10.0 30 s

5.7 11



513 vw 4.94 3 vw 4.78 21 s 4.68 42 s 4.51 10 in 4.49 7 m 4.40 5 w
E 4-32 10 in 4.29 10 in 4.25 22 s 4.19 14 in 4.14 15in2%mi®%6m
03/ 101957 PCT/ SE03/ 00859 66 4.07 23 s 4.04 20 m 3.94 16 rd (3! m

3.73 15 m 3.65 2 vw 3.59 3 vw 3.48 18 m 3.28 23 m 3.12 4 w 3.06 3 vw

2.97 6 W 2. 84y@o301952. 81 3 vw 2.76 2 vw PCT/SE03/00859
66

4.07 123 5

4,04 20 m

3.94 16 m

3.88 10 m

3.73 15 m
3.65 2 \A
3.59 3 VW

348 18 m

B 3.28 23

312 4 w
3.06 3 VW

12.97 6 w
2.84 2 VW
2.81 3 vw
2.76 2 vw
2.73 3 vw
2.70 2 vw
2.57 2 vw

2.54 6 w

| 251 6 W
i 2.46 8 m
' 242 2 VW
2.39 3 vw
2.36 3 vw
2.32 2 | vw
2.14 3 vw
2.01 2 vw

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

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



2.73 3 vw 2.70 2 vw 2.57 2 vw 2.54 6w 2.51 6 w 2.46 8 m 2.42 2 vw
2.39 3 vw 2.36 3 vw 2.32 2 vw 2.14 3 vw 2012VWD§%I\T@WO§
endothermwi th an extrapol ated nelting onset tenperatur f 35C. TGA
showed no decrease in mass around the nelting point. Z7 NOV 2006 WO
031101957 WCPAMEEOY/ 00859 67 Exanple 17 Exanple 17-A Preeraead/oossy of

anor phous Conpound A n-butane sulfonic acid 5 salt Anorphous Conpound A
(277 nmg) was dissolved in IPA (1.77gy) and butane sulfonic acid (approx.
1 eq. 70 jilL) was added. Ethyl acetate (6 ml) was added and the sol vent
was evaporated until dry, anorphous solid was forned. 10 Exanple 17-B :
Preparation of crystalline Conpound A butane sulfonic acid salt Anorphous
Compound A butane sulfonic acid salt (71.5 nig; see preparation above) was
slurried iJE etq¥ll%acetate (500 I') over night. The crystals were filtered
of f and ried. 15 Conpound A, butanesulfonic acid salt was

char at er i sgghnie NMR a%effadtiof WBamorgioud C8BpSind A 8-bsahé siMdsicdcgsol ved in

deut erat ed di nethyl sul foxide (0.7 nl) an was | nvestigated with 'H and 13C

NVR spett rsgcopy.
Arnorphous Compound A Q2T mg) was dlssolved in IPA (1.77 ml) and butane

sulfonic acid (approx. 1 eq. 70 p.L) was added. Ethyl acetate (6 ml) was added and

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

10 Example 17-B : Preparation of crystalline Compound A butane sulfonic acid salt ;
Amorphous Compound A butane sulfonic acid salt (71.5 mg; see preparation Lt
above) was slurried in ethyl acetate (500 i) over night. The crystals were filtered

off and were air-dried.

15 Compound A, butanesulfonic acid salt was charaterised by NMR as follows:
21.6 mg of the salt was dissolved in deuterated dimethylsulfoxide (0.7 ml) and
was investigated with 'H and *C NMR spectroscopy.
The spectra are very similar to other salts of the same compound and in good
agreement with the structure shown below. Most resonances in the spectra are

20  present as sets of two peaks due to the slow rotation around the C9-N10 bond,
which results in two atropisomers that simultaneously exist in the solution. This is

shown for other salts of the same compound. .y



The spectra are very simlar to other salts of the same conpound and in
good agreenent with the structure shown bel ow. Mst resonances d&“@ﬁﬁ
spectra are 20 present as sets of two peaks due to the sl 0@ t otk |

around the C9-N10 bond, which results in two atropi soners that

si mul t aneous| woash@bs7 n the solution. This is shown for otgg%rm%%}mfg% of the
sane compound. 2 7 Nov 2006 WD 03/101957 PCT/ SE03/ 00859 6 f 16 OO
2\ is 9'"4NH C7 6 10N 13 ~4 16 2 12s CH11 217 32 FFto//l26
1ss I ONH O.., 29 261 11 - 22 O 29 The two fluorine nuclei in
position 1 give.rise t%fsplit resonances for the proton and the carbon in
that position. The cougling constants are 2JHN=73 Hz and 1JcF= 5 258 Hz.
Chem cal shifts' for pgotons and carbons are presented in Table 1. Protons
in position 22 and, snot detected %ue to chem cal exchange. There is
a very

? 7 10 13 /24
t 23
* OH 4 2w N—O
F F 18 20
0 1 NH;
s Il 22
S—0
. 2 I
{ 27 0

29

The two fluorine nuclei in position 1 give rise to split resonances for the proton

and the carbon in that position. The coupling constants are Jup=73 Hz and Jep=
5 258Hz.-

Chemical shifts for protons and carbons are presented in Table 1. Protons in

position 22 and 24 are not detected due to chemical exchange. There is a very

broad hump between 8 and 9 ppm in the proton spectrum corresponding to these

protons.
10
ﬁ Table 8
'H and *C NMR chemical shift assignment of Compound A o-
butanesulfonate salt in deuterated dimethylsulfoxide at 25°C
15

Atom Type Bc éhiff/ 'y shift/ppmb and | Jyy/Hz

No. ppm® multiplicity®

1 CHF | 116.3° 7.29 () 73 Clzm)
p . | 1163 728() 73 Hup)
2 C 151.5 na na

2’ 1513 na | na ,




broad hunp between 8 and 9 ppmin the proton spectrum corresponding to
these protons. 10 Table 8 1H and 13C NMR chem cal shif Yaﬁﬁygmnt of
Conmpound A n- butanesul fonate salt in deuterated di net hil at 25C
15 Atom Type 13C shift/ 1H shift/ppmand JHH HZ No. ppma multiplicity 1
CHF 116.3/WQO0¥Y1957) 73 (2JHF} 1' 2 116.3d 7.28 (t) 73 (PEFI4EY3/00859C 151.5 na
na 2' 151.3 na na 2 7 Nov 2006 WO 03/ 101957 PCT/ SEO3/00859 69 3 CH 118.0
7.25 (t) nd 3" 117.6 7.21 (t)e nd & C 133.8 na na 4' 133,4 na na 5 CH
123.8 7.34 (t)e nd 5' 123.6 7.25 (t)e nd 6 C 144.5 na na, 6' 145.2 na na

7 CH 116. $37.19 (figs ndi3@ 116. ]7275( ?2 (t)e nd iEng:H 70.9 §4.13(s) na 8
71.2 4.99{(s) na| 9 Cp 170.6 na ' 171.1 na pa
3’ 117.6 LY (®° nd
4 C |1338  |na na
4 1334 na ' na
5 | CH |123.8 7.34 (t)° nd
5 123.6 7.25 (0)° nd
6 C 144.5 na na
6’ | 145.2 na na
7 CH |1163 1 7.19 (©° nd
7 116.1 7.12 ©)° nd
8 CH |709 5.13 (5) ma
8’ 71.2 4.99 (s) na
9 CO. {1706 na ; na
9 171.1 na na
11 CH, | 50.0 'a:4.24 (m) b:4.12 (m) | nd
11’ 46.9 3.85 (m) ' nd
12 CH, 205 a:2.41 (m) b:2.10 (m) | nd
12’ 217 2:2.60 (m) b:2.02 (m) | nd
3 CH |612 4.65 (dd) 5.6 and 8.9
13’ 63.9 5.12 (m) nd
14 CO - 1702 na na '
14 171.0 na na S
16 CH, 418 4.38 (m) nd
16’ 42.0 4.38 (m) nd
17 C 144.7 na ‘ na
18 CH |1275 7.44 (d) 8.2
127.6 7.44 nd
19 CH [1278 7.66 (d) 8.2
20 C 125.1 na na
21 C 157.9 na na




11 CH2 50.0 a:4.24 (m b412(n') nd
al2.41 (m b:2.10 (m nd 12
63,9 5.12 (m nd 14 CO 170.2 na na o

(dd) 5.6 and

8.9 13

16 CH2 41.8 4.38 (m nd
127.5 7. 44 (o Bd15k27.6 7.44 nd

63.3 3.83(s)

to the sol ve
3.30 ppm s
menul ti ploet.
fluorine nuc

na 24'

16' 42.0 4.38 (m nd

63.3 3.82 (s) na

11' 46.9 3.85

(m nd

12 CH2 20.5
21.7 a:2.60 (m b:2.02 (m nd 13 CH 61.2 4.65
AVNsz@?ana

17 C 144.7 na na 18

19 CH 127.8 7.66 (d) 8.2pcRRERuia5- 1 Na
na 21 C 157.9 na na Z 7 NOV 2006 WD 03/ 101957 PCT/ SE03/ 00859 70 24 CH3

CH2 51.4 2.41 (m nd 27 CH2 27.3

s not fully

1.52 (mM nd 28 CH2 21.7 1.30 (n) nd CH3 14.0 0. 83 (t) 7.3 'Relative
'I}S_T'ESU'I“ 45— 0—pp RetatTve—tothe—sotvem resonance at
= AI ngl et ?ﬂﬁ[j—d%’%l et, dd 3&83% et of doubl®ts, t=tr pl et

44fhe re¢sonapgxsis a trsghbed) due to couphd ng withfthe two

ei Fl 1Jcn=Pp58 Hz 5{ . The 41HH coupling with thé meta-protons
esol ve€H, | 514 2.41 (m) nd

27 CH, {273 1.52 (m) nd

28 CH, [217 1.30 (m) nd

29 CH; | 14.0 0.83 (t) 7.3

e

10

"Relative to the solvent resonance at 49.0 ppm.

PRelative to the solvent resonance at 3.30 ppm.

‘s=singlet, d=doublet, dd=doublet of doublets, t=triplet, m=multiplet.

“The resonance is a triplet due to coupling with the two fluorine nuclei F1. Y ep=258 Hz.

“The “Jun coupling with the meta-protons is not fully resolved.

na=not applicable, nd=not determined

HRMS calculated for CsH3, CIF2N4OgS (M-H) 633.1597, found 633.1600

Crystals of Compound A n-butanesulfonic acid salt (obtained as described above

in Example 17-B) were analyzed by XRPD and the results are tabulated below

(Table 9) and are shown in Figure 4.

Table 9

d-value (A) | Intensity (%) | Intensity
143 8 m
12.8 81 \E]
10.3 44 ]
8.2 4 | w
7.7 13

6.7 2 VW
6.4 8 m
6.2 18 m
6.0 100 vs




na=not appli cabl e,

(M1 -

633. 1597,

nd=not determ ned HRVS cal cul ated for
found 633. 1600 1o Crystals of Conpound A n-§6§a=
n

C26H32CI F2NACBS

acid salt (obtained as described above in Exanple 17-B) gk% al

XRPD and the results are tabulated below (Table 9) and are shown in Figure
4. Table OWQBAPYIE (A) Intensity (% Intensity

44 s

031101957 PCT/ SE03/00859 71 5.

8.24w 7.713 m 6.7 2

vw

4.98 6.5 w 4.91 34 s 4.76 56 s
5.8 29 s
5.6 4 w
54 11 m
5.3 16 m
5.1 15 m
4.98 6.5 W
491 34 s
4.76 56 s
457 20 m
4.42 13 m
4.36 19 m
4.30 45 s
418 42 s
413 88 Vs
4,01 34 s
3.92 28 s
3.82 18 m
3.64 6.6 W
3.58 16 m
347 5 w
3.44 6 w
3.38 12 m
3.35 32 5
3.32 22 s
3.29 12 m
3.20 8 -m
3.17 9 m
3.02 12 m
2.90 6 \
2:81 3.9 vw

| fonic
yzed by

14. 3 8 nRCTISKOZo®BI9 vs 10.3
6.48 m 6.2 18 m 6.0 100 vs 20 WO

8 29 156 4w 5411 m 5316 m 5115 m
4.57 20 m 4.42 13 m 4.36 19 m

=



4.30 45 s

2.50 4 w 2'%&50(%/1\6\’195?'40 6w 2.31 3 fvw

- """‘\;

P

4.18 42's 4.13 88 vs 4.01 34 s 3.92 28 s 3.82 18 m
we 3.58 16 m 3.47 5w 3.44 6w 3.38 12 m 3.35 32 s 3.32 22 s
m 3.208 m 3.17 9 m 3.02 12 m 2.90 6 w 2.81 3.9 vw 2 7 NOV D&’

03/ 101957 PCT/ SE03/ 00859 72 2.75 3 vw 2.64 3.5 vw 2.59 10 m 2.57 8 m

10

15

20

3.64 6.6
3.29 1

PCT/SE03/00859
72
2.75 3 VW
2.64 3.5 VW
2.59 10 m
2.57 8 m
2.50 4 w
2.45 5 w
2.40 6 w
2.31 3 W

DSC showed an endotherm with an extrapolated melting onset temperature of ca
118 °C and TGA showed an approximate 0.04% weight loss between 25 and
150°C.

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

The following generic method was employed to prepare salts of Compound B: 200
mg of compound B (see Preparation B above) was dissolved in 5 mL of MIBK
(methyl isobutyl ketone). To this solution was added a solution of the relevant acid
(1.0 or 0.5 molar equivalent, as indicated in Table 10) dissolved in 1.0 mL of
MIBK. After stirring for 10 minutes at room temperature, the solvent was removed
by way of a rotary evaporator. The remaining solid material was re-dissolved in
about 8 mL of acetonitrile:H;0 (1:1). Freeze-drying afforded colorless amorphous

material in each case.

Acid emploved:

Esylate (ethanesulfonic acid)
Besylate (benzene sulfonic acid)
Cyclohexylsulphamate

Sulphate

Bromide



DSC showed an endothermwi th an extrapol ated nelting onset tenperature of
ca 118 C and TGA showed an approxi mate 0. 04% wei ght | oss n 25 and 5
150C. Exanple 18 : Preparation of salts of Conpound Bl’Ex a§‘2m§8 A Cenera
Met hod for. Salt Preparation The follow ng generic nethod mas enpl oyed to
prepare sawbssmediofzonpound B: 200 10 ng of conmpound B (5R4,JphERedation B -
above) was dissolved in 5 nL of MBK (nethyl isobutyl ketone o this
solution was added a solution of theyyelevant acid (1.0 or O. 5 ol ar

equi valent, as indicated in Table 10) dissolved in 1.0 nL of MLBK After
stirring fqr roomtenperature, the solvent was renoved by
way of a r§¥%%%mevgﬂ%§§? The remaining solid material was re-dissol ved
in 15 abouQI&WMMmﬁmﬁmﬁﬁ@nltriIe H20 (1:1). Freeze-drying afforded

col orl ess apor, hous material in each case. Acid enployed: Esylate
(ethanesul#ﬁﬁ? f3%€i d) 20 ‘Besyl ate (benzene sul fonic acid)

Cycl ohexyl syl Henatoul phate Bromde ',! 7 NOV 2005 WO 03/101957

PCT/ SE03/ 00859 7 p- Tol uenesul phonat e 2- Napht al enesul fonate Hemisul fate
Met hanesul plitmastat e 5 Nitrate Hydrochl ori'de Appropriate characterising data

are shown t®m£aﬁhﬁm}° 10 Table 10

Appropriate characterising data are shown in Table 10

10 Table 10
Salt Mwacid | Mwsalt | MS ES- ~
Esylate 110.13 | 64301 | 1088
7 ' 15311
641.0
Besylate 158.18 | 691.06 | 1568
' 531.1
689.2
Cyclohexyl- 17924 | 712.12 | 1779
sulphamate | 5312
710.4
Sulphate 9808 | 63096 | 53L1
Bromide 80.91 613.79 | 5312
613.1
p-Toluenesulphonate | 172.20 | 705.08 | 170.9
| 531.1
703.1




Salt Mv acid Mv salt M5 ES- Esylate 110.13 643.01 108.8 531.1 641.0

Besyl ate 158.18 691.06 156.8 531.1 689.2 Cyclohexyl- 179.24 712.12 177.9
sul phamate 531.2 710.4 Sul phate 98.08 630.96 531.1 Brom d62§0 8% gﬂ“@ 79
531.2 613.1 p-Tol uenesul phonate 172.20 705.08 170.9 531.1 Og. NOV
2006 WO 03/ 1%8%7 oy / SEO3/ 00859 74 2- 208.24 741.12 206.9

Napht al enesul T 0 WOLSE31. 1 739.3 Henisulfate 98.07 1163.8 BCT/SH03/00859 2)
631.0 630.85 (1:1) Methanesul phonat e726. 11 628.99 531.1 627.1 Ntrate

63.01 595.89 531.0 594.0 :

2- 208.24 741.12 206.9
Naphtalenesulfonate 531.1
739.3
Hemisulfate - 98.07 1163.8 531.1
(1:2) 631.0

630.85

(1:1)

Methanesulphonate | 96.11 628.99 531.1
) ] 627.1
( Nitrate 6301 |59589  |531.0
594.0
Hydrochloride 36.46 569.34 531.0
569.0

All salts formed in this Example were amorphous.

Example 18-B
5  Further amorphous salts of Compound B were made using analogous techniques to

those described in Example 18-A above for the following acids:

( 1,2-Ethanedisulfonic (0.5 salt)
1S-Camphorsulfonic

10 (+/-)-Camphorsulfonic
p-Xylenesulfonic
2-Mesitylenesulfonic
Saccharin
Maleic

15 Phosphoric
D-glutamic
L-arginine

L-lysine



Hydrochl ori de 36.46 569.34 531.0 569.0 All salts fornmed in this Exanple
wer e anor phous. Exanple 18-B 5 Further anorphous sal tsgzmgd B were
made usi ng anal ogous techniques to those described in e - A above
for the followi ng acids: 1, 2-Ethanedisulfonic (0.5 salt)

| S- Canphorw@loBaewsy 10 (+/-)- Canphorsul fonic p- Xyl enesHdTeEDdT00859
2-Mesityl enesul fonic Saccharin Maleic 15 Phosphoric D-glutamc
L-arginine L-lysine 2 7 NOV 2066 WO793/ 101957 PCTI SE03/ 00859 75 Lrlysine
* HCl Exanple 18-C Preparation of Amorphous Conmpound B, hem -1, 5-

napht al enedi gink@Hicl aci d salt 5 Amorphous Conpound B (110.9 ng) was
dissolved in 2.5 nL 2-propanol and 0.5 equival ent of

1, 5- napht hal ene-di sul fonic acid tetrahydrate was added (dissolved in 1nL
2- propanol ) ) ' ' ' /1mal | particles
(aerrphous)Exa e .h’?e WA ot hén¥ & Q\EHdB %g%yl,;me sanpl e vas
evapor at ed daphtdlewgiisdtfonit@cifsanpl e 18-D : Preparati on of Crystalline

Compound, B, , MM} o' Compound B (110.9 mg) was dissolved in 2.5 mL 2-propanol and 0.5

equivalent of 1,5-naphthalene-disulfonic acid tetrahydrate was added (dissolved in

ImL 2-propanol). The sample was stirred overnight. Only small particles
(amorphous) or oil drops were observed by microscopy. The sample was
evaporated to dryness.

10
Example 18-D : Preparation of Crystalline Compound B, hemi-1.5-
naphtalene&isulfonic acid salt

The crystallization experiment was carried out at ambient temperature.
Amorphous Compound B (0.4 gram) was dissolved in ethanol (1.5 mL) and 0.5 eg
15  of 1,5-naphthalene -disulfonic acid tetrahydrate (1.35 gram, 10 % in ethanol) was
added. Heptane (0.7 mL) was then added until the solution became slightly cloudy.
After about 15 minutes the solution became turbid. After about 30 minutes thin
slurry was obtained and additibnal heptane (1.3 mL) was added. The slurry was
than left overnight for ripening. To dilute the thick slurry, a mixture of ethanol and
20  heptane (1.5 mL and 1.0 mL respectively) was added. After about 1 hour the slurry
was filtered and the crystals were washed with a mixture of ethanol and heptane 4
(1.5: 1) and finally with pure heptane. The crystal.s were dried at ambient s
temperature in 1 day. The dry crystals weighed 0.395 g.

25 Example 18-E : Preparation of Crystalline Compound B, hemi-1,5-

naphtalenedisulfonic acid salt
Amorphous Compound B (1.009 gr) was dissolved in 20 mL 2-propanol + 20 mL

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

30  minutes. The slurry was stirred over night and then filtered.



napht al enedi sul fonic acid salt The crystallization experi ment was carried
out at anbient tenperature. Anorphous Conpound B (0.4 gram was dissol ved
in ethanol (1.5 nL) and 0.5 eq 15 of 1,5-naphthal ene -disu L b@m
tetrahydrate (1.35 gram 10 %in ethanol) was added. Hepta ;i was
then added until the solution became slightly cloudy. After about 15

m nut es the swbwsmmss7becane turbid. After about 30 m nutes pclijsBosgesdr 'y was
obt ai ned and additional heptane (1.3 nL) was added. The slurry was than

| eft overnight for ripening. To dilute ¥de thick slurry, a m xture of

et hanol and 20 heptane (1.5 nL and 1.0 nlL respectively) was added. After

about 1 hour tEﬁgPldJFSEE' PNBstatidnl of EXREAIFE ConBiBuld B Hedlig s0ere washed with a
an

m xture of ethano ane an InalTy wth pure heptane. The:
crystals merenaﬁm&h_@mlﬁmwﬂi@herrperature in 1 day. The dry crystals

wei ghed 0. 395 @07%5@& éﬂg‘e'%fﬁ’ﬁ%ra%@ﬁgﬁ%{gg shal ddeICorrpound B,

hem - 1, 5- naphtal PEat (1.009 gr)
was di ssol ved prapagél. The sitﬂxnroﬁm@ﬁéated t8601ﬂhg inedrfietlto aiglvlile suBEtincZ gy

1, 5- napht al ene-di sul fonic acid tetrahydrate, dissolved in 20 nl

2- propanol ;5 wakhe splyHen Wrblst Byerdygipat aP%?@F fmparaiusnios ewsializaton andihert 5 30

m nut es. The ghéj‘;rg y\?@resfme;crd% over night and then filtered. 2 7 Nov 2006
WO 03/ 101957 E03/00859 76 Exanple 18-F. Preparation of Crystalline
Compound B, hem -1, 5- napht aI enedi sul fonic acid salt 430.7 ng of the

1, 5- napht al enﬁ-dl sgllttgctglg 0. ML 1- propanol. The
soI ution was F T&—~subst ance. 5 The

sol uti on was Ing{,ﬂta1@ﬁbajsumng&1§m@§ananb| ent tenperat ure for crystallization and
theg the crystals were filtered off. Exanple 18-G : Preparation of
ta

|17 n@ O datker Bauid Siom xagwlen$rifway eapeirtsd padihe solidassy (@A meN0 The
mot her i qui d“'FasQﬁkmqﬂls%lﬂ%eﬁnwﬁﬁn%f@ﬁmﬁ}a%@ 214t Beukalvd idsest (61. 2 ng)

overnight at ambient temperature to crystallize and then the crystals were filtered

off.

15  Example 18-H : Preparation of Crystalline Compound B, hemi-1.5- ‘

naphtalenedisulfonic acid salt
The sample from Example 18-C was dissolved in about 2 mL methanol. Ethanol

(about 3 mL) was added as anti-solvent at ambient temperature and seeds were

added. No crystallization occurred, so solvents were evaporated (about half of the
20 amount) and a new portion of ethanol (about 2 mL) and seeds were added.

Crystalline particles were formed when stirred at ambient temperature during

e night.

Example 18-1: Preparation of Crystalline Compound B, hemi-1,5-
25 naphtalenedisulfonic acid salt

Amorphous Compound B (104.1 mg) was dissolved in 2-propanol and 1
equivalent of 1,5-naphthalene-disulfonic acid tetrahydrate, dissolved in 2-
propanol, was added In total, the 2-propanol amount was about 2.5 mL. The
solution was stirred at 44°C for about 80 minutes and a precipitate was formed.
30  The particles were crystalline according to polarised light microscopy. The sample

was filtered.



was dissolved in 6 nL acetonitrile/l-propanol, ratio 2:1. The sol ution was
| eft overnight at anmbient tenperature to crystallize and then the crystals’
were filtered off. 15 Exanple 18-H : Preparation of Crzs? ng(rz@[]ﬁ:onpound

B, hem -1,5- naphtal enedisulfonic acid salt The sanpl e from Exanple 18-C
was di ssolweds/ie9xbout 2 nL net hanol . Et hanol (about 3 RISEMHMSRdded as
anti-solvent at anbient tenperature and seeds were added. No
crystallization occurred, so solvent&7were evaporated (about half of the 20
anount) and a new portion of ethanol (about 2 nlL) and seeds were added. 1
Crystalline particles were forned when stirred at anbient tenperature

during i ght. | Preparation of (r ystal l.i ne Conpound B,
hem - | ,5- X *EF

pebrstalline Lompound B lemizl 32 compound B (104. 1 )

was di ssol vg ghtlajgngdlgﬂﬁgﬁqghsﬁpd 1 equival ent of 1,5-naphthal ene-disulfonic
acid tetrahydrate Issolved in 2- propanol, was added In total, the

2- pr opanol %mmdﬁahe@bb&naﬂtaknmsulﬁm@ acisloaly ( Jeghmgrwasalisseivediinat  44C f or
about 80 m n, it.a or wer e

cryst al I nd SegapabinyToBOh rBIkEe 1T an Tal it S VerhBlabd B 1L
filtered. %oﬂubﬁﬂnc?&@ﬁalﬁﬁﬂ@ﬁét&%@?ﬁe EGsta Stved/ MRRE 9ff, WadsheEwadpl € 18- J
Preparation of Crystalline Conpound B, hem -1,5- ndphtal enedisul fonic acid
sal t Conpourrih ethiybkgtone agd giagftdal enedi sul fonic acid salt (56.4 ng) was
dissolved in 5 1.5 nL nethanol. Methyl ethyl ketone (3 nlL) was added.

Seeds were added to the sol uti on and crystal i zat| on started. The crystals
were filt erbBxdmpie it B.demird.5and air dried. Exarrple

18- K Proepar tion of staal i ne Corrpound B. hem-1,5- 10
napl it al en@é&%ﬁ%@ﬁﬁgﬁlgg% t

Amorphous Compound B (161,0 mg) was dissolved in 3.5 mL 1-Butanol and the

solution was heated to 40°C. In another beaker 57.4 mg of naphthalene-disulfonic
acid tetrahydrate was dissolved in 3 mL 1-Butanol. A couple of drops of the acid
solution were added to the solution of compound B. Then seeds were added to the
15  solution and after 2 hours the rest of the acid solution was added (at 40°C) slowly.
Then the temperature was slowly decreased to room temperature and the
experiment was left under stirring overnight. The slurry was filtered, washed with

1-Butanol and dried under vacuum at 44°C for 2 hours. The yield was 83%.

20 Characterisation
Crystals of Compound B, hemi-1,5-naphtalenedisulfonic acid salt, obtained by
way of Example 18-D above, was charaterised by NMR as follows:

21.3 mg of the salt was dissolved in deuterated methanol, 0.7 ml was investigated
25  with NMR spectroscopy. A combination of 1D (*H, °C and selective NOE) and

2D (gCOSY, gHSQC and gHMBC) NMR experiments was used.

All data are in good agreement with the proposed structure, shown below. All

carbons and the protons attached to carbons are assigned. Protons attached to

heteroatoms are exchanged for deuterium from the solvent and are not detected.
30  Most resonances in the 1D 'H and “C NMR spectra are present as sets of two

peaks. The reason for this is a slow rotation around the C9-N10 bond, which



Anor phous Conpound B (161,0 ng) was dissolved in 3.5 nL 1-Butanol and the
solution was heated to 40C. In another beaker 57.4 ng of
napht hal ene-di sul fonic acid tetrahydrate was di ssolved in 3 [?L é Bgﬁﬁ%nol .
A-coupl e of drops of the acid solution were added to the soz tN M
conpound B. Thensy/pessds were added to the 15 sol ution and afg&fsedsJigdrs the
rest of the acid solution was added (at 40C) slowy. Then the tenperature
was slowy decreased to roomtenperaturg and the experinment was |eft under
stirring overnight. The slurry was filtered, washed with 1-Butanol and
dried under v : i-el: 0
Char act eri sat %g‘%mg@ 3‘&? gﬁlsg@%ﬁhﬁ%g%%aﬁmﬁgﬁ@fg@%glgﬁ%ﬁgﬁggilg%ﬁ onic acid
sal t, obt ai neekpesimemidy aroévideneaot thisl 8vHon aberopsncwaonehopit@nérdied by NVR as
follows: 21.3 ng. of, the salt was dissolved in deyuterated nethanol, 0.7 n
was investi ga’t"galate%é’ﬁﬁtwaw\é\gﬁ’?gﬁrfea§%§’ﬁ§’9ﬂﬁpm R‘Fg]f Pgﬁt}CBY&herlD (1H, 13C
and sel ecti veat%@ﬂqhe@mg&ﬁgm Hﬁﬁ% ﬁp{%ﬁ;} i ments was
used. Al data are in good agreeman? W t ﬁ?%egpropo%égﬂgagﬁfﬁ%{eure, shown
bel ow. Al |5 ceauptsnipnglediot thewsitropiserserisnt ached t o car bons are assi gned.
Protons attached to heteroatons are exchanged for deuteriumfromthe
solvent and are not detected. 30 Most resonances in the 1D 'H and 13C NWMR
spectra are present a@s sets of two peaks. The reason for this is a slow
rotation around the £9-N 10 bond, which 2 7 NOV 2G&% WO 03/101957
PCT/ SEQ3/ 00859 78 ykts 4n two @tropi soners that sinultaneously exist in
the solution. The experi t is an evidence for this. Wen a
resonance of one_a d i rixgdi & ed, the saturation is transferred
b r ropi soneg’. The resonances
ate 3 _gounter ion do not show

correspondi ng ta the 1, 5-gaaph

atropi soneris pad ci- 5is F 74
18 19 -+
F NH,
- 22
7
0==5=0
25
28
OO 27
28
28
0=§=—=0
T

There are four fluorine atoms in the molecule. They give rise to split resonances

10  for some protons and carbons. Both the proton and the carbon resonance

o N

corresponding to position 1 are split due to the spincoupling with the two fluorine
nuclei in that position. The coupling constants are 2ur=73 Hz and 'Jcp= 263 Hz.
Further, the proton resonance corresponding to H19 is a distorted doublet with
3Jur=6.9 Hz due to the spincoupling with the fluorine nuclei in position 18.

15  Carbon resonances corresponding to C17, C18, C19 and C20 also exhibit
couplings with these fluorine nuclei. The C17 and C20 resonances are triplets with

2Jcg=19 Hz and Jcp=11 Hz, respectively. The C18 resonance is a doublet of

doublets with coupling constants Iy cr=251 Hz and *Jcp=8 Hz. The C19 resonance
is a multiplet.

20



S 14 NH 96 29 OHit 12 n NO FF\ ~an 2~ Fe 19 NHa 22 0=S'0 25 25
27 29 2B 0=%$=0 0 There are four fluorine atons in the nol ecule. They
give rise to split resonances to for some protons and Z:irNBMsZU@oth t he
proton and the carbon resonance corresponding to position 1 are split due
to the spi NOWIPIRY with the two fluorine nuclei in thapcpsEsoissn. The
coupling constants are 2J 73 Hz and 1Jcp= 263 Hz. Further, the proton
resonance corresponding to H19 is a {dbstorted doublet with 3J =6.9 Hz due
to the spincoupling with the fluorine nuclei in positi-on 18. 15 Carbon
resonances cempLmperdha@ithdes Gl ihtegfalSfor fedchaidrd céddpaldsdg t6xRils-t  coupl i ngs
with these fluorine nuclei. The (%17 and C20 resonances are triplets with
2JcF=19 Hz eapbtalpedisuifonaty countes fracan theimother sempomd gdgsignce is a doubl et of

asonance TRcHOHB: R ERMAFRES ) PR IR 56T Py seosl oves

crystallized with two molecules of the mother compound.

'H and *’C NMR chemical shift assignment and proton-proton correlations are

shown in Table 11.

Table 11

Atom Type | *C shift/ | "H shift/ppm® and | Jyu/Hz Through-bond
No. ppm® multiplicity® correlation to 'H® -
1 CHF | 117.5° 6.91(t) 73 Clup) | nd

g 2 117.5° 6.87 (1) 73 %Jur) | nd

2 C 1535 ‘na | na na

2’ 153.3 na na na

3 CH 1200 7.14 ()" nd 57
3 119.6 7.11 (1" nd 15,7
4 C [1361 na na na

4 135.8 na na 'na

5 CH | 125.0 7.31 (t)" nd L 3,7
5 124.9 7.28 (t)° nd 37T
6 C 144.4 na na na.

6 145.3 na na na

7 CH {1172 7.16 ()" nd 3,5
T 117.1 7.12 ()" ' nd 3,5
8 CH |729 5.15 (s) na nd

8’ 73.6 5.07 (s) na 'nd

9 1CO |173.0 na na na

9’ 173.5 na na na

11 CH, | 515 a:4.29 (m) b:4.13 nd 12,13




79 Conparing the magnitudes of integrals for resonances corresponding to
the 1,5- naphtal enedi sul fonate counter ion and the nother conpound gives
the stoichionetric relation of a single 1,5-naphtal enedi sul fonate counter
ion crystallized with two nol ecul es of the nother conpound. 257 Nﬁva@@ﬂﬁlBC
NVR chem cal shift assignnment and proton-proton correlations®are shown in
Tabl e 11. TabWwe 0da0wsom Type 13C shift/ 'H shift/ppm and Jnpd&sebbogsgh- bond
No. ppma nultiplicity correlationto 1Hs 1 CHF 117.5 6.91 (t) 73 (2J1)
nd 1' 2 117.50 6.87 (t) 73 (23 ) nd 2 ¢3153.5 na na na 2' 153.3 na na na
3 CH120.0 7.14 (t)" nd 5,7 3" 119.6 7.11 (t)" nd 5, 7* 4 C 136.1 na na

g'a, £7l 12568 na nai§'66' '125.[3&%\ ;231 n;cr ; ' 1?. 54 jﬁ{?(tﬁskhé 3ng
7 117.1 7.1 d 3, 5 8 CHV2491 tm)l368) na nd 8 |[73.6 5.07 (s)|na
nd 9 CO 173.0 na najna |9° 173.5 np na na 11 CH2 51.5 aj4.29 (n). b: 4.3
nd 12713 (m)
12 CH, | 21.7 a:2.46 (m) b:2.17 nd 11,13
12’ 22.8 (m) nd 11°, 13’
‘a:2.61 (m) b:2.03
(m)
13 CH |62.8 4.70 (dd) 6.0 and 12
13 65.8 5.14 (dd) 94 12°
( 5.6 and
9.1
14 CO 1724 na na na
14’ 173.2 na na na
16 CH; |32.3 4.51 (m) nd nd
16’ 32.5 4.51 (m) nd nd
17 C 121.0° na na na
18 CF |162.8% na na na
19 CH |112.7 7.35 (d) 6.9 Clgr) |nd
20 C 127.9¢ na na na
) 21 C 160.0 na na na
. 21 - |1599 na na  ° |ma
24 CH; | 64.8 3.93 (s) na nd
24 64.8 3.92 (s) na nd
25 C 142.4 na na na
26 CH {1268 8.16 (d) 7.2 27,28
27 CH {1259 7.54 (dd) 8.6 and 26,28
7.2 |
28 CH | 1310 8.97 (d) 8.6 26,27
29 C 131.1 na na na

*Relative to the solvent resonance at 49.0 ppm.

PRelative to the solvent resonance at 3.30 ppm.



2 7 NOV 2006 WD 031101957 PCT/ SE03/00859 80 11' 48.6 (m) nd IT, 13'
a:4.01 (m b:3.93 (m 12 CH2 21.7 a:2.46 (m b:2.17 nd 11,13 12' 22.8 (m) -

nd 11"13, a:2.61 (m b:2,03 (mM 13 CH 62.8 4.70 (dd) 62(33{021‘[ Mo 13’ 65.8
5.14 (dd) 9.4 12" 5.6 and 9.1 14 CO 172.4 na na na 14 .2 na na na 16

Cl-12 32. 3 WOYYIHY5'nd nd 16' 32.5 4.51 (m) nd nd 17 C PRissBosmspa na 18
CF 162.89 na na na 19 CH 112. 7" 7.35 (d) 6.9 (1) nd 20 C 127.9 na na na
21 C 160.0 na na na 21' 159.9 na nagi{ na 24 CH3 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. @eZgpdfer (HhbuBled d@iduilé of 48ublefs, Z=triplet, m=multiplet.
%Obtained in the gCOSY experiment.
“The resonance is a triplet due to coupling with the two fluorine nuclei F1. Tep=263 Hz.
The resonance is a triplet due to coupling to the two fluorine nuclei F18. Y ep=19 Hz.
5  EThe resonance is a doublet of doublets due to coupling to the two fluorine nuclei F18.
Jep=251 Hz and *Jcp=8 Hz.
"The resonance is a multiplet due to coupling to the two fluorine nuclei F18.
*The resonance is a triplet due to coupling to the two fluorine nuclei F18. *Jep=11 Hz.
"The “Jun coupling with the meta-protons is not fully resolved.

10  na=not applicable, nd=not determined

Crystals of Compound B, hemi-1,5-naphtalenedisulfonic acid salt (obtained by
way of Example 18-I above, were analyzed by XRPD and the results are tabulated

below (Table 12) and are shown in Figure 5.

15
Table 12
d value (&) Intensity Intensity
(%) '

1183 99 V8
125 22 S
9.9 22 s
9.1 67 Vs
8.0 18 m
75 17 . m
6.8 37 s
6.7 59 s
6.1 39 S
6.0 21 s
56 66 Vs
55 98 1vs
4.94 48 8




28fCH 131.0 8.97 (d) 8.6 26, 27 29 C 131.1 na na na aRelative to the
sol vent resonance at 49.0 ppm bRelative to-the solvent resonanc t 30
o ef o2

ppm 2 7 Nov 2006 WO 03/101957 PCT/ SE031 00859 _. 81 "s=sing

dd=doubl et of doublets, t=triplet, nmrnultiplet. dCbtained in the gCOSY
experinent. Tweosemenance is a triplet due to coupling wth, 0&%@@
fluorine nuclei Fl. 'Jce263 Hz. 6The resonance is a trlplet

coupling to the two fluorine nuclei FI & 2 JCv_19 Hz. 5 gThe resonance is a
doubl et of doublets due to coupling to e two fluorine nuclei F18.

"JcF=25] Hz and Sicp“ —Fhe—tesorrance is a nultiplet due to coupling to
the two quorlﬁg nucI&P F18. kTh® resopance is a triplet due to coupling to

the two fluofyne nucl ¢rsF18. 3Jcp=T 1 . "The 4314 coupling with the
meta-protons|is not fully resalked. 100 na=not applicable, nd=not determn ned
Crystal s of CAdpound B33heni-1,Bs naphtjal enedi sul fonic acid salt (obtained
by way of Exanpte 18f’1abuvu, | yzed by XRPD and the results are

t abul at ed b«?éa/(Tab g 12) and| ¥re shown in Figure 5. 15 Table 12
Intensity dfiygpue (A gﬁ@@ Intenglty 18.3 99 vs 12.5 22 s 9.922s 9.1
67 vs 8.0 18 m_7

3.86 88 Vs
3.6 69 vs
3.63 100 Vs

B 3.57 49 s

{ 348 53 s
3.23 35 s
319 43 s
3.16 38 s

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

183 °C and TGA showed a 0.3 % weight loss between 25-110 °C.

5 Example19: Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(OMe)

benzensulfonic acid salt

\ ,\{'9\
b (o] 1) ZHT@NH 0 OIL
H 2 HO
HO OH .N N l\llj‘ N
H NH,
F _ o - AL
S0, NI~
Jo TBTU,NMM _ cl 0 HO
Cl 0" F 2) .
Benzene Sulfonic acid F"°F

10

N-methylmorpholine : NMM
0-(1-H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium tetrafluoroborate : TBTU



6.8 37 s

6.759s 6.139s 6.021s 5.6 66 vs 5598 vs 4.94 48 s 2 7

NOV Zoos WO 03/ 101957 PCT/ SE03/00859 82 4.56 59 s 4.39 35 s
4.02 87 vs 3.86 83 vs 3.69 69 vs 3.63 10 TH \[3.2@0549 s f
3.23 35 s 3,19 43 s 3.16 38 s DSC showed arr endothermw th an

ext rapol atwed omeligs7ng onset tenperature of ca 183 C and ptpArsihpyed a 0.3 %"

4,13 81 vs
3.48 53 s

wei ght | oss between 25-110 C. 5 Exanple 19 :
Ph(3-d ) (5-0CHF2) - (R CH(OH) C( O) - ( S) Age- Pab( Owe)
[ HCl

-~ 2

10

15

20

25

30

To a stirred solution of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (12.6g, 50mmol)
in ethyl acetate (126ml) at 0°C is added N-methylmorpholine (16.5 ml, 150mmol),
HAze-Pab(OMe)2HCI (16.8g, 50mmol; see Compound C (vi) description herein)
and TBTU (16.7, 50mmol). The reaction is allowed to warm to room temperature
and is stirred overnight. The reaction mixture is washed with water, 15% w/v

potassium carbonate solution, water, brine and water, dried and concentrated.

To the partially concentrated solution ethyl acetate (115ml) is added a solution of
benzene sulfonic acid (7.1g, 45Smmol) in 2-propanol (38.4ml) at 40°C. The
solution was seeded and stirred for 2 hours at 40°C followed by stirring overnight
at room temperature. When precipitation of the besylate salt is complete the
product is filtered, washed and dried under vacuum at 40°C, to afford the sub title

compound (22.6g, 69%).

Example 20 : Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(0)-(S)Aze-Pab(2.6-diF)(OMe)

The coupling reaction of Example 19 may be repeated using HAze-Pab(2,6-
diF)(OMe), and the final] product precipitated, for example, as the hemi-1,5-

naphtalenedisulfonic acid sait.

To a stirred solution of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (10.6 g, 42
mmol) in ethyl acetate ( 66 ml) at 0°C is added N-methylmorpholine (6.2 g, 61.2
mmol), HAze-Pab(2,6-diF) (OMe) (readily prepared from Cpd B prep. (xi), 12.0 g,
38.2 mmol) and TBTU (15.3 g , 48 mmol). The reaction is allowed to warm to
room temperature and is stirred overnight. The reaction mixture is washed with
water, 15% w/v potassium carbonate solution (x2) , water, brine and water, dried
and partially concentrated. The solution is dried with anhydrous sodium sulfate

(24 g), the drying agent filtered off and the filtrate concentrated down to a foam
(12.2g,60% ).

Abbreviations

Ac = acetyl

benzensul f oni ¢ aci d

4.27 33 s

salt O

<



| NHZ OO HOOHNN\Y I HONJH HOI HI i "NH2 TBTU NW ClI 0 SCa
HNO1,11 CI O F 2) Benzene Sulfanic acid F'j, F 10 N-nethyl norpholine : NW
0-(1-H benzotriazole-1-yl)-1,1,3,3-tetramet hyl uroniumtet ri#%\gb@g te
TBTU 2 79 0 42 0 0 6 WD 03/101957 PCT/ SE03/00859 83 To a r ution
of Ph(3-Cl) (5w@8Hdds7( R) CH(OH) C(O) OH (12. 69, 50mmol) in etdpylspafbsdt ©
(126nl) at OC is added N-nethyl norpholine (16.5 m, 150nmmmol),

HAze- Pab(Owe) ' 2HCI (16.8g, 50mmol; see gopnpound C (vi) description herein)
and TBTU (16.7, 50mmol ). The reaction is allowed to warmto room
tenperature 5 is stirred o L I I I LS. washed with
wat er, 15% w vﬁlgot assi um car b\éﬁg% gés}%lpﬁ?sglgﬁ?ﬁamlgﬁel?&u%}lﬁéhgﬁ vrxlfavvtger, dried
and concentrated. To the parti &ai$)y concentrated sol ution ethyl acetate
(115rnl) is added a solution of benzene sul fonic¢ aci daéi?. 1g, 45mmol) in
2-propanol (38m) at 40T ThEMYPPRBICHIGSHHe iRaLLRL! %Iongﬁ)rred for 2
hours at 40C fgllowed by sti rriag&ogg/erni ght . at roomtenperature. Wen
precipitation of the besylate salt is conplete the product is filtered,
washed and sdr ifod(&fBekzey acuum &0-a4@@inetbealbdxylatt (hlessstherwise $pgcifiednpound

(22. 69, 69% . 15 Exanple 20:

Ph(3- 0l ) ( 5- - (R) CH(OH 0 O) 4y exysaenls. di F) (ove  The “coupl i ng
reaction of Exanple 19 nmay be bgpaedhedatitsmitaMidyze- Pab(2, 6- di F) (Owe), and
the final product precipitated, for exanple, as the hem -1, 5-

napht al enedi s&lf oni ¢ aci oF sal t cheppicadonisatien (ip edptiofaMSon of

Ph(3-d) (5- OCgF2) - (R) CH( Q) C(Oh%)( 10.6 g, 42

(

{ 10 d = doublet (in relation to NMR)
| DCC = dicyclohexyl carbodiimide
dd = doublet of doublets (in relation to NMR)
DIBAL-H = di-isobutylaluminium hydride
DIPEA = diisopropylethylamine
15 DMAP = 4-(V.N-dimethyl amino) pyridine
DMF = N,N-dimethylformamide
DMSO = dimethylsulfoxide
DSC = differential scanning calorimetry
DVT = deep vein thrombosis
20 EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
( hydrochloride
\ | eq. = equivalents
ES = electrospray
ESI = electrospray interface
25 Bt = ethyl
ether = diethyl ether
EtOAc = ethyl acetate
EtOH = ethanol
Et,O = diethyl ether
30 FT-IR = Fourier-transform infra-red spectroscopy

gCOSY = gradient-selective correlated spectroscopy



mml) in ethyl acetate (66 nil) at OC is added N nethyl norpholine (6.2 g,
61.2 mol), HAze-Pab(2,6-diF) (Owe) (readily prepared from Cg prep
(xi), 12.0 g, 38.2 mmol) and TBTU (15.3 g, 48 mmol). Thg?rHQ t

allowed to warmto roomtenperature and is stirred overnight. The reaction .
m xture i sSWOLSHBASM th 25 water, 15% w v pot assi um car boRGER/$E08/6085% | on ( x2)
, water, brine and water, dried and partially concentrated. The sol ution
is dried with anhydr ous sodi um sul f a8 (24 g), the drying agent filtered
off and the filtrate concentrated down to a foam (12.2 g, 60%). 30
Abbrevi at i oglSMBC = acetyl 2 gfadiki-s@6dive WOhOBIoh(d&b7 REMBEO3LAEB59 84
APCI = atnospheric pressure chem.cal ionisation (in relationto M) APl =
at nospheric pressure ioni satSCBR2HPHSACEHSEPIn to MS) agq. = aqueous 5 Aze(&
(S)-Aze) gio@zet i di ne- 2 Cg%&d?&?f)éél@étﬁe(“ﬁ@t@r@ﬁucféﬁhersmg& Sp@ftufd ed) Boc =
t ent - but yl oxycarbonyl br = broad (in relation to NIVR) Cl = chem cal

i oni satl on (| n relation to Bhererfe= day(s) 1o d doublet (in relation to
NVR) ycI ohexyl car of doubl ets (in relation
to NI\/R) EEJ di -1 sobut@?g ﬂ’erl}nznflﬂz%ﬁj%ﬁr W%f PEA

di i sopr opyI et hyl am ne 15 DVAEramefhy(ddodibuslihsedfiaytoprosphutd pyri dine DMW =

N, N- di net hyl f or mam de DIVBO = di net hyl sul f oxi de
HBTU [N,N.N',N’-tetramethyl-O- (benzotrlazol 1-yDuronium

hexafluorophosphate]
HCI = hydrochloric acid, hydrogen chloride gas or
10 hydrochloride salt (depending on-context)
Hex = hexanes —
HOAc = acetic acid
HPLC = high performance liquid chfornatography
LC = liquid chromatography
15 m = multiplet (in relation to NMR)
Me = methyl
MeOH = methanol
min. = minute(s)
MS = mass spectroscopy
20 MTBE = methyl tert-butyl ether
NOE = nuclear Overhauser enhancement .
NMR = nuclear magnetic resonance ‘4?
OAc = acetate
Pab = para-amidinobenzylamino
25 H-Pab = para-amidinobenzylamine
Pd/C = palladium on carbon
Ph = phenyl
PyBOP = (benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate
30 g = quartet (in relation to NMR)

QF = tetrabutylammonium fluoride



DSC = differential scanning calorinetry DVT = deep vein thronbosis 20 EDC
= 1-(3-di met hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochloride eq. =

equi val ents ES = electrospray ESI = electrospray interface ig ggvzzmshyl
ether = diethyl ether EtOAc = ethyl acetate EtOH = ethanol t =

di et hyl et herw@os/f61l9stR = Fourier-transforminfra-red spect pegRpRessgd COSY =
gradi ent -sel ective correl ated spectroscopy 2 7 NOV 2006 WD 03/ 101957

PCT/ SE03/ 00859 85 gHMBC = gradient-sgdective heteronuclear nmultiple bond
correlation spectroscopy gHSQC = gradi ent-sel ective heteronucl ear single
quantum cohepgige 5 HATU = O (QzaRe! ?éﬁ&ﬂé azol -l-yl)-N, NN, N -

t et ranet hyl uroni um hexaf | uor ophosphate

[N, N, N, N -tesranet hyl - O benzsmglpa(zroﬂelanowto)MMRl)n um hexaf | uor ophosphat €]
HCl = hydrochltori c acid, hydrOﬁ (ri r| de or 10 hydrochl oride salt
(dependi ng on"context) Hex etic acid HPLC = high
performance | irggud chronmat ogr aphw N N -tetramethyl—O—(benzotriazol—l—yl)uronium

5 tetrafluoroborate]
TEA = triethylamine
Teoc = 2-(trimethylsilyl)ethoxycarbonyl
TEMPO = 2,2,6,6-tetramethyl- 1 -piperidinyloxy free radical
TFA = trifluoroacetic acid
({/' 10 TGA o= thermogravimetric analysis
THF = tetrahydrofuran
TLC = thin layer chromatography
uv = ultraviolet
= X-ray powder diffraction

XRPD
15 )

Prefixes n-, s-, i-, t- and tert- have their usual meanings: normal, secondary, iso,

and tertiary.



LC = liquid chromatography 15 m= nultiplet (in relation to N\R) M =

met hyl MeOH = nmethanol mn. = mnute(s) M = nass spectroscop 20 MIBE =
met hyl tert-butyl ether NCE = nucl ear Overhauser enhanc@né = nucl ear
magneti c resonance OAc = acetate Pab = para-am di nobenzyl am no 25 H-Pab =
par a- am di WO9ARIF7ami ne  Pd/ C = pal | adi um on carbon Ph =P@sReghessy BOP =
(benzotriazol- | -yloxy)tripyrrolidi nophosphoni um hexafl uorophosphate 30
g = quartet (inrelation to NVR) QF & tetrabutyl ammoni um fluoride 2 7 NOV
2006 WO 03/ 101957 PCT/ SE03100859 86 rt/RT = roomtenperature s = singlet
(inrel ation to NNR) t =triplet (in relation to NVR) TBTU =

[N, N, N, et r@met h benzotrl azol %/a {ﬂlﬂ onium 5 tetrafl uoroborate]
TEA = tr| e AS a3BeC e-m‘éenflf’l? I BT Gided 2§ P®f hoxycar bonyl TEMPO =

2,2,6, 6- tetrarrethyl 1-piperidinyloxy free radical TFA = trifluoroacetic

aci d
When aspects refer to other aspects, this reference also includes sub-aspects. For

5  example, reference to aspect 14 includes reference to aspects 14 and 14A.

L. A pharmaceutically-acceptable acid addition salt of a compound of formula
I
HO ) L
N H I
NH,
~ o
XX 1
0 C OR

wherein

R! represents C;.; alkyl substituted by one or more fluoro substituents;
R? represents C,.; alkyl; and

15 nrepresents 0, 1 or 2.

2. A compound as described in aspect 1, wherein the acid is an organic acid. é ;}
3. A compound as described in aspect 2, wherein the acid is a sulfonic acid.

20 _
4, A compound as described in aspect 3, wherein the acid is 1,2-

ethanedisulfonic acid, a camphorsulfonic acid, ethanesulfonic acid, a
propanesulfonic acid, a butanesulfonic acid, a pentanesulfonic acid, a
toluenesulfonic acid, methanesulfonic acid, p-xylenesulfonic acid, 2-

25  mesitylenesulfonic acid, a naphthalenesﬁlfonic acid, benzenesulfonic acid, a
hydroxybenzenesulfonic acid, 2-hydroxyethanesulfonic acid or 3-

hydroxyethanesulfonic acid.

€



to TGA = thernogravinetric analysis THE = tetrahydrofuran TLC = thin

| ayer chromatography UV = ultraviolet XRPD = X-ray powder diffraction
Prefixes n-, s-, i-, t- and tent- have their usual neanings2 /nh0
seeondary, iso, and tertiary. 2 7 NOV 2006 WD 03/101957 PCT/ SE03/ 00859 87
Particul ar aspestxionds7t he i nvention are provided as foll O\A/sl,g\[ygﬂmﬁ@ggct S
refer to other aspects, this reference also includes sub-aspects. For 5
exanpl e, reference to aspect 14 incl udeggreference to aspects 14 and 14A
1. A pharnmaceutically-acceptable acid addition salt of a conpound of
formula OF: fInN-ORR HONal I - NH2/ I O to C ORL wherein R
represents Cl-2 al kyl substituted by one or nore fluoro substituents; R2
represents Cl-2 alkyl; and 15 n represents 0, 1 or 2. 2. A compound as
described in pect, I, whereip the acid is an grganic.acid. 3. A conpound
as described ih aspPetmpun é?rweéﬁbasa@riwfger%n Peigis2Cacid. 20 4. A
conpound as degghiagchit Bei@SPALoptdnaliiabdinfled siitfonft 4cRi ot af o tionally

et hanedi sul fonic acid, a canphorsul fonic acid, ethanesulfonFc acid, a

pr opanesul fsonisobstitited arpldisulfemiesaid.f oni ¢ aci d, a pentanesul fonic acid, a

6. A compound as described in aspect 4 or aspect 5, wherein the acid is

~ ethanesulfonic acid, n~-propanesulfonic acid or benzenesulfonic acid.

10 6A. A compound as described in aspect 4 or aspect 5, wherein the acid is

P

ethanesulfonic acid, n-propanesulfonic acid, benzenesulfonic acid, 1,5-

naphthalenedisulfonic acid, or n-butanesulfonic acid.

1. A compound as described in any one of aspects 1 to 6, wherein R

15 represents —~OCHF,; or -OCH,CH;F.

8. A compound as described in any one of aspects 1 to 7, wherein R?

represents methyl.

20 9. A compound as described in any one of aspects 1 to 8, wherein n

o

represents O or 2.

10. A compound as described in aspect 9, wherein, when n represents 2, the
two fluoro atoms are located at the two ortho-positions relative to the point of

25  attachment of the benzene ring to the -NH-CH;- group.

11. A compound as described in any one of aspects 1 to 10, wherein the
compound of formula I is Ph(3-Cl)(5-OCHF3)-(R)CH(OH)C(O)-(S)Aze-
Pab(OMe).

30



t ol uenesul foni c acid, nethanesul fonic acid, p-xylenesulfonic acid, 2 25

nesi tyl enesul foni c acid, a naphthal enesul fonic acid, benzenesulfpg&c aci d,

a hydroxybenzenesul fonic acid, 2-hydroxyethanesul fonic Ko 3¥C) et

hydr oxyet hanesul fonic acid. 2 7 NOV 2006 WD 03/101957 PCT/ SEO3/ 00859 88 5. .
A conpoundWBde¥ET i bed in aspect 3, wherein the acid i SPGI/¥ED3/80859

al kanesul fonic acid or an optionally substituted arylsulfonic acid or an
optionally 5 substituted aryldisulf8fic acid. 6. A conpound as descri bed

in aspect 4 or aspect 5, wherein the acid is ethanesulfonic acid,

n- pr opanesulZ oniX canpahnd s Sareitedéds atlyfona ofaspedtsd] tolll), GAereis tionpound as

aci . v pr cpaen sidrre s f R OB OBEO e FbBES o €

napht hal enegipoMepni ¢ aci d, orn-butanesul fonic acid. 7. A conpound as
described in any one of aspects | to 6, wherein R 15 represents -OCHF2 or
- OCH2CH2F. 8. A conpound as described in any one of aspects 1 to 7, whereins

2 5P el L gpd s Roe ARG PR Reablody one of aspect

1to 8, ound~a scribed in aspect

9, wher ei n,cowpetindloNfeies Bis Ph(32CT)FECHACH) Fi-(R)CHIOH) O(Dy- @Y4zel ocat ed at t he
two ortho-positions relative to the point of 25 attachnment of the benzene

ring to t hePabf@Mexp- group. 11. A conpound as described in any one of
aspects 1 to 10, wherein the conpound of fornula I is

Ph(3-Cl1) (5- OCHF2) - (R) CH(OH) C(O) - ( S) Aze- Pab(Owe). 30 WO 03/101957
PCT/ SE03/ 00859 gocompound as described in any one of aspects 1 to 13 in substantially

10 crystalline form. (

14A. A compound as described in any one of aspects 1 to 13 in partially

crystalline form.

15 15, A compound as described in any one of aspects 1 t0 9, 11 or 14, which is
Ph(3-C1)(5-OCHF,)-(R)YCH(OH)C(0)-(S)Aze-Pab{OMe), ethanesulfonic acid salt.

16. A compound as described in aspect 15, characterised by a differential
scanning calorimetry curve, at a heating rate of 10°C/min in a closed pan with a

20  pinhole under flowing nitrogen, exhibiting an endotherm with an extrapolated
onset temperature of about 131°C; and/or an X-ray powder diffraction pattern e
characterised by peaks with d-values at 16.5, 12.2, 9.0, 7.6, 6.2, 6.0, 5.9,5.5, 5.4, /
5.1, 4.66; 4.60,4.31,4.25,4.19, 4.13, 4.00, 3.87, 3.83, 3.76, 3.72, 3.57, 3.51, 3.47,
3.31, 3.26, 3.21, 3.03, 2.74, 2.56, 2.50, 2.46 and 2.21 A, and/or essentially as

25  defined in Table 3 and/or in Figure 1.

16A. A compound as described in aspect 16, characterised by an X-ray powder
diffraction pattern characterised by peaks with strong and very strong intensity as
defined in Table 3.

30



12. A compound as desrcibed in any one of aspects 1 to 10, wherein the
conpound of formula | is Ph(3-CI)(5-OCI—|F2)-(R)CI—|(O—|)C(O)-(S)LZAzeNLW?Uﬁ 6- .
di F) (Owe). 5 13. A conpound as described in any one of aspe 6
wherein the conpound of fornmula I is Ph(3-d)(5-0CH2CH2F) - (R) CH(OH) C( O) -

(S) Aze- Pab( G¥e)osidhdsy A conpound as described in any one of caﬁéﬁ%%&o ol to 13
in substantially 10 crystalline form 14A. A conpound as dPescrl ed’in any

one of aspects 1 to 13 in partially crgétalline form 15 15. A conpound as
described in any one of aspects | to 9, "11 or 14, which is

16, A comounct &b dosapiopi g Peatish i Syie bRl ENARSLL BRRTC ot ol

scanni ng cal orPHBOLY5-O0HIR)-(BCHONEAO)(D Ab&Peb(0Me} Hehithersilfond &ldosed pan
with a 20 pinhole under flow ng nitrogen, exhibiting an endothermw th an
extrapol at ed GHset tenperature of about 131C, and/or an X-ray powder
diffraction pattern characterised by peaks with d-values at 16.5, 12.2,
9.0, 7.6, 6.2, 6.0, 5.9, 5.5, 5.4, 5.1, 4.66, 4.60, 4.31, 4.25, 4.19,
4.13, 4.00,5 3.87, A a8pp@nd 65 deScritigd irBaspatt 13.chiract8riséd by a Biffsdentid. 26, 3. 21,
3.03, 2.74, 2.56, .2.50,, 2.46 and 2,21 . A and/qor essentially as 25 defined
in Table 3 anch%‘fmringag’P&EﬁnE cyrve, %Aheaﬂ”&}ar%?){]ﬂ{dgéé‘“%% PIeA@FF Vil Aspect 16,
characteri sed Byhodiunier BYwiRSWIREen, HHitifiREL] QRoMak §ith afddapaksdi sed by
peaks with strong and very Strong intensity as defined in Table 3. 30 2 7
NOV 2006 WO 03nse 198perahgy /oSEmEl ,gndpan X7ay povidsnpidinastiompatigascri bed in

any one of asp sl gy V\(n]lﬁc% i s
Ph(3-Q) (5- ooﬁ%%?tf‘&z?e@&(%ﬁﬁ%%’“&d(‘éf‘ﬁ%- b (02 0S4 G SH P T aci d
sal I. 10 5.4,5.3,5.1,4.83,4.73,4.54,4.50, 4.35,4.30, 4.24, 4.17, 4.09, 4.08, 3.96, 3.91,
\ 3.77, 3.62, 3.52, 3.31, 3.19, 3.15, 3.09, 3.00, 2.79, 2.76, 2.72, 2.59, 2.56, 2.54, -
2.49 and 2.38 A, and/or essentially as defined in Table 5 and/or in Figure 2.

18A. A compound as described in aspect 18, characterised by an X-ray powder
15  diffraction pattern characterised by peaks with strong and very strong intensity as

defined in Table 5.

19. A compound as described in any one of aspects 1 to 9, 11 or 14, which is
Ph(3-Cl)(5-OCHF2)-(R)CH(0H)C(O)-(S)Aze-Pab(OMe), n-~propane-sulfonic acid
20  salt.

N 20. A compound as described in aspect 19, characterised by a differential
scanning calorimetry curve, at a heating rate of 10°C/min in a closed pan with a
pinhole under flowing nitrogen, exhibiting an endotherm with an extrapolated

25  onset temperature of about 135°C; and/or an X-ray powder diffraction pattern
characterised by peaks with d-values at 12.4, 10.0, 7.5, 6.2, 5.8, 5.7, 5.4, 5.3, 4.78,
4.68,4.51,4.49, 4.40,4.32,4.29,4.25,4.19,4.14,4.07, 4.04, 3.94, 3.88, 3.73,
3.48,3.28,2.97, 2.54, 2.51 and 2.46 A, and/or essentially as defined in Table 7
and/or in Figure 3.

30



5.18. A conpound as described in aspect 17, characterised by a differential
scanning calorinetry curve, at a heating rate of 10C/m njﬂ g m‘,sed pan "
ado Q rm

with a pinhole under flow ng nitrogen, exhibiting an e

extrapol ated onset tenperature of about 152C, and/or

diffracti 3 $a401%tn characterised by peaks with d-val

10.2, 7.5, 6.4, 6.3, 6.1, 5.9, 5.7, to 5.4, 5.3, 5.1,
4.50, 4.35, 4.30, 4.24, 4.17, 4.09, 408 3.96, 3.91,

with an

ﬁ%@é‘ﬁ%zf’%mu 6,

4.83, 4.73, 4.54,
3.77, 362 3. 52,

3.31, 3,19, 3.15, 3.09, 3.00, 2. 79, 2. 76, 272@2%,9 2. 56, 2.49 and

2.38 A, andPdr éscomworng asylescaiberbiniaspegt 30, Chesgsiess

PSFaYuPHWéF ure 2. 18A. A

conpound ag;AeSeh! & LR B8 b%@ﬁﬁ@;ﬁ%@%&s%%ngﬁhteﬁs&?ys powder 15

dlffractlon pattern aracteri se

s Wth strong and very strong

“intensity alsﬁnadeﬁﬂ‘aldd% n Table 5. 19. A conpound as described in any one of

aspects 1 to 9, 11 or 14, which is

Ph(3-C1) (5-0CCHF2) - (R CH(OH) C(O - (S) Aze- Pab(OWe), n-propane-sul fonic acid
20 salts 2QoBA A%ﬁ@bﬂ@aaaesdﬁsﬁmtaﬁyionerbfme@ut<190 1gh\iradquari sed by a

differential scanning calorinetry curve at _a heatin

cl osed pan wherein the compryag af f@ﬁﬁ@ﬁ I #SIPM 65(HPEREYER)CES

rate of 10Cmn in a
6{@Fng an endot herm

wth an ex t C, and/or an X-ray
powder di f?‘gr() :Pgl%(fgadgégﬁﬂﬁ)e ar abte %‘tgfg Gg{l/ﬂtgllie}gg%dvg\%?h d-val ues at 12.4,
10.0, 7.5, 6.2, 5.8, 5.7, 5.4, 5.3, 4.78, 4.68, 4.51, 4.49, 4.40, 4.32,

04, 3.

3.48, .3.28, 2.97,

4.29. 4.25, 4.19, 4.14.. 4.07
2.54. 2. 51291éd 3“&%‘1’%‘1“‘1&?18938‘?"’%%‘5 W?téﬁﬁyc%acﬁ‘é‘fﬁ%ﬁé&h PR RBYET7  and/or in
Fi gure 13, aQraian P ORBMEAHy LA HRETH SEASEANRGH; indhsio?@A. A conmpound

as described in aspect 20, characterised by an X-ray powder diffractiohn

pattern chéefipedér Tahlelhby peaks with strong and very strong intensity as

defined in Table 7. 5 20.3 A conpound as described in any one of aspects 1

to 10, 12, 14 or 14A

21. A process for the preparation of a compound as described in any one of

aspects 1 to 20, which process comprises addition of an acid to a compound of

15 formula I as defined in aspect 1.

22. A process for the preparation of a compound as described in aspect 14, or

any one of aspects 15 to 20 (as dependent on aspect 14), which process comprises

crystallising a compound as described in any one of aspects 1 to 13.

20
23. A process for the preparation of a compound as described in aspect 14, or
any one of aspects 15 to 20 (as dependent on aspect 14), which process comprises s
a process as described in aspect 21 followed by a process as described in aspect
22.
25

24. A process as described in aspect 22 or aspect 23, which comprises

crystallising the compound from a solvent.

25. A process as described in aspect 24, wherein the solvent is selected from

30 the group: lower alkyl acetates, lower alkyl alcohols, lower dialkyl ketones,

aliphatic hydrocarbons and aromatic hydrocarbons.



wherein the conpound of formula I is Ph(3-Cl)(5-0OCHF2)-(R)CH(OH) C(O) -

(S) Aze- Pab( 2, 6- di F) (Owve), hem -1, 5- napht al enedi sul fonic acid salt. 20C. A
conpound as described in aspect 20B, characterised by an X—r N@pdg lo
di ffraction pattern characterised by peaks with strong and v M@
intensity as webi/megs7i n Table 12. 21. A process for the pr g,%;s%g/@gggof a
conmpound as described in any one of aspects 1 to 20, which proces

conprises addition of an acid to a conp?ynd of 15 forrmula | as defined in
aspect 1. 22. A process for the preparation of a conpound as described in
aspect 14, or any one of aspects 15 to 20 (as dependent on aspect 14),

whi ch process conprises crystallising a conpound as described in any one
of aspects 1 ©6. 13 A ptbcedBas ddsdaibed RiSSpdco24, WhthRofpaseadissdlviak aa conpound as
described in aspect 14, or .any one of aspects 15 to 20 (as_dependent on
aspect 14), wSPEROEHSE é@%neédwpp%één alaowh@@é@@l A Sélb@@‘-rSP]B@ﬁd framdipect 21
foll owed by a process as
described in égggct %fﬂ§lgg§g%%t é“ﬂﬁﬁéa %gﬁ%%FMﬁglﬁéyygt lising the
conpound f 5onmExtes viendof, 48 subkeqenicrgstallxsatidescri bed i n aspect 24, wherein
the solvent is selected from 30 the group: |ower alkyl acetates, |ower

al kyl al cohols, |ower dialkyl ketones, aliphatic hydrocarbons and aronmatic
hydrocar bons. 22. 7 NQ¥oc99& dé@n@éﬂ%@@&%hdaﬁé%&%&er 92 26. A process as
described in aspect 24, which conprises dissolvin conmpound as defi ned
in aspect | ||€13)aﬂﬁ§@bhwt}be sRRAUNhing lowpnaisn al@@hcéc,angdwma@hmwalgwerup | ower

al kyI aI cohol s lg){vg t di al kyl ketones, and 5 m xtures
t her and sub% uen# jél)r/{llgfggﬁeé\lgkg??%)hg%gl A process as described in
asp Ct 26 1hi ) chssnhmgsth«sempoh&dm a mixture of a lower alkyl alcohol and a lower

alkyl acetate, or a mixture of a lower alkyl alcohol and a lower dialkyl ketone.

28. A process as described in aspect 27 wherein the solvents are selected from
the group: methyl iso-butyl ketone, iso-propanol, ethyl acetate, iso-propyl acetate

15 and mixtuares thereof.

29. A process as described in aspect 24, which comprises a process as
des_éribed in aspect 21, followed by direct crystallisation of the compound so
formed from a solvent system that comprises a lower alkyl acetate, a lower dialkyl

20  ketone or a hydrocarbon.

30. = A process as described in aspect 29 wherein the solvent system is selected
from the group: iso-propanol, iso-propyl acetate, n-butyl acetate, toluene, methyl
iso-butyl ketone, ethyl acetate and mixtures thereof.

25
31. A process as described in aspect 24, which comprises pre-forming

compound of formula I in a lower alkyl alcohol, followed by addition of a lower

alkyl aceétate, a lower dialkyl ketone or a hydrocarbon.

30 31A. A process as described in any of aspects 25 to 31, wherein the term lower

alkyl denotes linear or branched (1-4C)alkyl.



(a) dissolving the conmpound in a | ower alkyl alcohol, and then addition of
a lower alkyl acetate or a |ower dialkyl ketone; or to (b) dissolving the
conmpound in a mxture of a | ower al kyl alcohol and a |lo NDaJl by acet at e,
or a mxture of a |ower alkyl alcohol and a | ower dialkgfrketone 28. A
process asW@034p195kd i n aspect 27 wherein the sol vents arersmbessed from
the group: nethyl iso-butyl ketone, iso-propanol, ethyl acetate, iso-propyl
acetate 15 and m xtures thereof. 2993 A process as described in aspect 24,
whi ch conprises a process as described in aspect 21, followed by direct
crystallisation of the conpound so formed froma solvent systemthat

conprises a lower alkyl acetate, a |ower dialkyl 20 ketone or a
hydr ocar boA2. 30A progasdeselsscribed H’e’@EqCF%]eﬂh‘?fﬂnél?(ﬁéb’ﬁntQQW\ﬁﬁé?t%‘?ﬁOmhe sol vent

systemis e 0 inal . acet at e,
n- but yl 3&%? &{p g-l F&léﬁgé tIl%‘é gsrol Bt Blljagléls%luﬁlwlg%g@g ke'm%gt'ﬁ&ﬁ acetate and
m xt ur.es t Iaeatzeaftolué!rﬁz Bd-octhng) mdxepmﬁe, a&yh@stareiabéd'mpmpals@etate 24, which

conprises pre-form.ng conpound of fornula | in a |ower alkyl alcohol,
followed by addition of a lower alkyl acetate, a |ower dialkyl ketone or a

hydrocar bops  30A314s esﬁopfh@‘%%?ﬁraﬁ&l staBf coRpaid 9 te@RAGEts 25 to 31,
wherein the term’l owner denotes 1i near or branched (1-4Qal kyl. 2 7

NOV 2006 \/\@p@@/lﬁmgaﬂpctpmwssbgmmsslu@sngpre-fmmd@@lw@nasr miskydr i bed in
aspect 31 \é\%eor Eet%heorsa%l;ﬁﬁﬂ%&z?o&gﬁ 5‘19 C%Egtethe group: met hanol

et hanol , opano i SO n-butyl acetate, toluene,
i so- octane n- heptane et hyI acetate and i SO- propyl acetate. 5 33. A

process for the prepar tion of a crystall.jne conpqun s . defined in aspect
15 or a8pedt 160 DRRFEEHOR @ﬁmﬂp%%onscrfam%emp? W0 i n either met hy)

i so-butyl K@E&ns oPhsRetMEX WHICE c&ﬁpﬁs%?&d&fr@%ﬁﬁésuﬁ&ﬁc sélmwpum&% e.
the form of a solution in methyl iso-butyl ketone) to a solution of Ph(3-CI)(5-

OCHF;)-(R)CH(OH)C(0O)-(S)Aze-Pab(OMe) in methyl iso-butyl ketone.

15 35.  Aprocess for the preparation of a crystalline compound as defined in
aspect 15 or aspect 16, which comprises adding ethanesulfonic acid to a solution
of Ph(3-Cl)(S-OCHFZ)—(R)CH(OH)C(O)—(S)Aze-Pzib(OMe) in iso-propanol, and

then adding ethyl acetate as antisolvent.

20 36. A process for the preparation of a crystalline compound as defined in
aspect 17 or aspect 18, which comprises slurrying pre-formed salt in ethyl acetate,

methyl iso-butyl ketone or iso-propyl acetate. \

37.  Aprocess for the preparation of a crystalline compound as defined in
25  aspect 17 or aspect 18, which comprises adding benzenesulfonic acid to a solution
of Ph(3-Cl)(5-OCHF»)-(R)CH(OH)C(0)-(S)Aze-Pab(OMe) in ethyl acetate and

then adding iso-propanol to facilitate crystallisation.

38. A process for the preparation of a crystalline compound as defined in

30  aspect 17 or aspect 18, which comprises adding benzenesulfonic acid to a solution



10 34. A process for the preparation of a crystalline conpound as defined
in aspect 15 or aspect 16, which conprises addi ng et hanesul fonic acid
(optionally in the formof a solution in nethyl iso-butyl ?efm to a
sol ution of Ph(3-Cl)(5- OCHF2)-(R) CH OH) C(O - (S)Aze-Pab( OVET 1291@8

i so-butyl keh@(?ﬁs/w ,35. A process for the preparation of a crystalline
conpound as defined in aspect 15 or aspect 16, which conpfCISEBLR¥P ng

et hanesul fonic acid to a solution of

Ph(3-d) (5- OCI—IF2)-(R);CH(O—I)C(O)-(S)Aze-?ﬁ"ab(OVb) in iso-propanol, and then
addi ng ethyl acetate as isolvent. 20 36. A process for the preparation
of a aryst al | PGS TR RO OdepBatOMe Bt isedimserci 864 whi ch
conpri ses sl Upyi:AdnpERyll L8R ds lsbivih, et hyl acetate, nethyl iso-butyl
ket one or i so- propyf1 acetate. 37. A process for the preparation of a
crystalline conpound as defined in 25 aspect 17 or aspect 18, which

conprises addppg benzenesulfonic acid to a solution of . . .

Ph( 3- C1) (5- ocnlitigz)- ﬁf%ﬁiscéﬁ%fEﬁeP?%‘)“l{k‘éf-aﬁéﬁt%%)cO@W“@f’H@Fefat?éf‘hte and then
addi ng i sospr epeftalo ok Bspe@0l whidk Borfiprised AldryiS@brb-SGtmed alt A MRERSST for the
preparation of a crystalline conpound as definhed in 30 aspect 17 or aspect
18, whi ch conjfpipsepgneldasd fg-rsemyy aqetaie of i reixiies o itooprapanel erdiettyl2 7 NO | ~Da&
WO 03/ 10195&%&%@@3/ 00859 94 of

Ph(3-d) (5- “(RICH(OH) C(O - (S)Aze- Pab(Owe) in iso-propanol and then
addi ng ethyl acetate as antisolvent. 39. A process for the preparation of a
crystalline cg ound as efh%ed in,5 aspect 19 or aspec 0, . whi ch.

conpri ses sl urtyi ngPBFES-S Ot BreRagption; qf agrysialling pamppund asdefmed b nol  and

Isg- pr opylp acaadias oPhspkdt 20, Whidh sdrspritks dRApRLABRALIfeRE aglikyd acetate. 40.
A process for the preparation of a crgstal I"i ne conpound as defined in 10

aspect 19 or sEwiatof PoCG- i PCHEBIR) HRddO§ArepeeEdMesuistoni c acid to a
solution of Ph(3: - - - P in iso-
pr opanol and @ﬁg"#%é'@ﬁ%% Ie&@c%@ gg‘%fo% 2a€%%§y%%tg§‘)aep {e', as

anti sol vent.

41. A compound obtainable by a process according to any one of aspects 21 to

15 40.

42, A compound as desrcibed in any one of aspects 1 to 20 or 41 for use as a

medicament.

20 43. A pharmaceutical formulation including a compound as defined in any one

of aspects 1 to 20 or 41 in admixture with a pharmacentically acceptable adjuvant,

/__,«.\\

diluent or carrier.

44, A compound as defined in any one of aspects 1 to 20 or 41, or a

25  pharmaceutically acceptable derivative thereof, for use as a pharmaceutical.

45. A compound as defined in any one of aspects 1 to 20 or 41, or a
pharmaceutically acceptable derivative théreof, for use in the treatment of a
condition where inhibition of thrombin is required.

30



41. A conpound obt ai nabl e by a process according to any one of aspects 21
to 15 40. 42. A conpound as desrcibed in any one of asgeﬁé\i Z’mﬁ,o 20 or 41
for use as a nedicanent. 20 43. A pharmaceutical forrfulla n-1ncluding a

conpound aﬁ?ﬁ@%’:&?d in any one of aspects 1 to 20 or 4#%&?&2@5&“% wth -

a pharmaceu y acceptabl e adjuvant, diluent or car A conpound
as defined in anyone of aspects Ito ég or 41, or a 25 pharmaceutically
accept abl e derivative thereof, for u as a pharmaceutical. 45. A conpound

as defined in any one of pects Ito 20 or 41, or har maceutical |y
accept abl e Her ?\/ W&nfﬁéﬁgg‘?@n%}‘ ort?_soéa?l’ﬁ‘:tf hée %&%’aﬁr@’ﬁ‘? of a condition
where inhi hrafn%elﬁfcaly‘%c@ bk dePivaBRiher&A foriBe Zn the NEMmRRQF 2 WO 031101957
PCTI SEQ3/ 00559 95 6. compound as: defined in any one of aspects 1 to

20 or 41, owonditiopWhererantizoagudant theragy iseplictede deri vative thereof, for use in
the treatnment of a condition where anticoagul ant therapy is indicated. 5
47. A conpound as defined in any one of aspects 1 to 20 or 41, or a

phar maceut iq7al |Aycoapoart Rldefnddan alpbie\oe adphes €af 20 érarl, sk i n the treat ment of
t hronmbosis. 48. A conpound as_defined in any one of aspects 1 to 20 or 41,
or a to phahaareserticelly acoepipblecisringiive thesof.fortise i the bpdBEDt ffor use as an

anti coagul apt, b4 The use of a conpound as defined in any one of aspects 1
to 20 or 41, or a pharnaceutically acceptable derivative thereof, as an
active ingredient for the nmanufacture of a medicanment for the treatnent of

a conditionwhere inhibition of 15 thronmbin i required. 50. The use of a
conpound asﬁgde?‘icﬁgﬁo?rf#)aéﬁg%eﬁén8‘?}'05'58 %SpggﬁpEoo@ﬁ%g’rorzﬁ, or a

pEar nMaceut iphadrayeudical BRicedptbledRrivative thefeof, B@TueO4s ancbticdhgalahd. ve i ngredi ent for
the

49. The use of a compound as defined in any one of aspects 1to 20 or41,0ra
pharmaceutically acceptable derivative thereof, as an active ingredient for the
manufacture of a medicament for the treatment of a condition where inhibition of

15  thrombin is required.

50. The use of a compound as defined in any one of aspects 1 to 20 or 41, or a
pharmaceutically acceptable derivative thereof, as an active ingredient for the
manufacture of @ medicament for the treatment of a condition where anticoagulant

20  therapy is indicated.

51. The use as described in aspect 49 or aspect 50, wherein the condition is \

thrombosis.

25 52. The use as described in aspect 49 or aspect 50, wherein the condition is

hypercoagulability in blood and/or tissues.

53. The use of a compound as defined in any one of aspects 1 to 20 or 41, ora
pharmaceutically acceptable derivative thereof, as an active ingredient for the

30  manufacture of an anticoagulant.



manuf acture of a medicanent for the treatnment of a condition where

anti coagulant 20 therapy is indicated. 51. The use as described in aspect
49 or aspect 50, wherein the condition is thronbosis. 25 527 D¢ 246 as
described in aspect 49 or aspect 50, wherein the condition 1Is

hyper coagul abWPi®BAOPH bl ood and/ or tissues. 53. The use of mosmPHend as
defined in any one of aspects | to 20 or 41, or a pharmaceutically
acceptabl e derivative thereof, as an a®s ve ingredient for the 30

manuf acture of an anticoagulant. 2 7 NOV 2006 WO 03/ 101957 PCT/ SEO3/ 00859
96 54. A netheg OA nietiesl dTRREmRAt JF 2cOAWiIdH WHikreVRGIbRidn YT itlbinbRNs Of thronbin is
requi red which nethod conprises adm nistration of a therapeutically

ef fective anfaniredyhigh msied geriptsss arspinigieationof a Hierapaeticstly effgséive s 1 to 20 or
41, or a pha ! i I t.h a person
suffering fro%nl%%{r?%%g@ué%ﬁggtgf%%@?%%ng§153én%gglsce\cé)§c}it ?g?\)%%gwA met hod of
treatment of phamaduticably asdeptabledetivatioathetead)to 4 psoapyuffesng fromiosat ed whi ch
nmet hod conpri ses ag{n nistration of a therapeutically effective anpbunt of a
compound as dEFFSRERLE;R SUFR/2 eAREILOP- aspects | to 20 or 41, or a ( ( 10
pharmaceutically acceptable derivative thereof, to a person suffering from
or susceptible to, such a condition. 56. A nethod as described in aspect
54 or aspect 5%, Amethodoftihgmentrdiacomlitidnsvheteantindagslast thaBpbiz. A net hod as
descri bed in aspec 4.0r aspect .55, wherei.n the, condi.tion.s.

nyper coagul abIRIES T BiHes P R aEres g gton of A s 90eopraBG8eMp 03/ 101057

PCT/ SE03/ 00858mount of a compound as defined in any one of aspects 1 to 20 or 41, or a

{/ 10  pharmaceutically acceptable derivative thereof, to a person suffering from, or

susceptible to, such a condition.

56. A method as described in aspect 54 or aspect 55, wherein the condition is
thrombosis.

15 )
57. A method as described in aspect 54 or aspect 55, wherein the condition is

hypercoagulability in blood and/or tissues.

o
~.



97 Cainms 1. A pharmaceutically-acceptable acid addition salt of a
conpound of formula |, O(F), NORR HONH~ 1 fV\ 1[\%—&@%\)@1
wherein R represents Cl_2 al kyl substituted by one or o | Jor o
substituents; R2 represents Cl_2 alkyl; and 1o n represents 0, 1 or 2. 2. .,
An aci d ad‘H?’tO?/bor’rﬁgal t as claimed in claim1, wherein t h&@C@SER99859, sul fonic
acid. 15 3. An acid addition salt as clained in claim1 or claim2, wherein
the acid is etanesul fonic acid, n-opanesul fonic acid, benzenesul fonic
acid, 1,5- naphthal enedi sul fonic acid, or n-butanesulfonic acid. 4. An acid
addi ti on s€@ldimas clained in any one of clains 1 to 3, wherein R 20

represents, - OCHF2. or - OCH2CH2F. An id addition sal s claimed in any
one of clalns 1*PBAEac iﬁgﬁcwgg’lq%ﬁr%@g’ﬁpégﬂ%ﬁ%ﬁﬂmpo@cg?orﬂ’rlf&aaci d addition
salt as clpinmed in any one of claims 1 to 5, wherein n represents 0 or 2.
2 7 NOV 2006 WD 03/101957 PCT/ SE03100859 98 7. An acid addition saltas
claimed in any one of clains i to 6, wherein the conpound of formula I is
Ph(3-d ) (5-OCHF2) - (R) CH(OH) C( O - ( )Aze-Pab( or
Ph(3-C1)(5-O(‘TI_'—ICI§2)- ) C( O - ( SYAze- Papt2R5-di F) (Owe) .

/

NH

2

Cl

wherein
R! represents C; ., alkyl substituted by one or more fluoro substituents;

R” represents C;.; alkyl; and

10 nrepresents O, 1 or 2.

2. An acid addition salt as claimed in claim 1, wherein the acid is a sulfonic
acid.
15 3. An acid addition salt as claimed in claim 1 or claim 2, wherein the acid is

ethanesulfonic acid, n-propanesulfonic acid, benzenesulfonic acid, 1,5-

naphthalenedisulfonic acid, or n-butanesulfonic acid.

4, An acid addition salt as claimed in any one of claims 1 to 3, wherein R

20  represents —-OCHF; or -OCH,CH;F.

5. An acid addition salt as claimed in any one of claims 1 to 4, wherein R”

represents methyl.

25 6. An acid addition salt as claimed in any one of claims 1 to 5, wherein n

represents O or 2.



5 8. An acid addition salt as clained in any one of claims 1 to 7 in
substantially crystalline form 9. An acid addition salt 237?03; :?Eﬂjﬁin any
one of claims 1 to 7 in partially 10 crystalline form 10% ‘AY“dcid'™v

addition salt as claimed in any one of clains 1 to 8, wherei - presents
0, in subst%&??i@ﬁ%ﬁcr ystalline form 15 11. An acid addi Eplelg}rg\Eds}QP{sgas

clainmed in any one of clains 1 to 7 orgglaim9, wherein n represents 2, in
partially crystalline form 12. An acid addition salt as clained in any one

f clai l1tp 8 Lal 10 g wWhi ' . .
Ph(5- Q) (5 br2) AHIERE R MARel iy ong pfc'pms 106 Wm0 ¢ aci g
sal t, charactempsent dfifoamilatisay powder diffraction pattern characterised
b Kk it -val . 7 9 4 08.x. 13. A id additi
sgl Fegssc}/\nai %@éﬁ@%ﬂbgg‘gH@@&@‘gﬁgﬁe‘g%?QP@ H’l>9( or cl gi ?nmll, aWh: clhoins
25 P(3- O ) ( AR oOCRICHAHIIBICORI ass Pakh 2. Erebimyf OVe) hemi -1, 5-

napht hal enedi sul foni c-aci d sal charaéterised by ‘an X-ray powder
diffractidn pattern characterised by peaks with d-values at 18.3, 9.1,
5.6, 5.5, 4.13, 4.02 .3. 69.and.3.63.. 2.7 . 2006 ,99 14. A process
for the pr epigl? ati &?dgfdg%d%‘qggisét SR %r’gﬂneggdéﬁlhgi\{r%g it FﬁUbﬁtﬁgfn%lP{e of
~claims | to lgystalitiedbrnpr ocess conprises addition of an acid to a conpound
of formula | as defined. in claim1. 15. A process for the preparation of.
‘an acid addition salt, as clained in claim14, which process conprises

crystal lising an agl giadelifdOn1SR! daidsd 4P bdRest élﬁm@ﬁwo@gﬁi%}ﬁaﬁ' aims 1 to

13. 16.. A pharmaceutical fornulation conpri'sing an acid a on"salt, as
cl ai med i amyystadline fofm.cl ains 1 to 13, in adnixture with a pharnaceutically
ac@ept abl e adjuvant, diluent or carrier.

10.  An acid addition salt as claimed in any one of claims 1 to 8, wherein n

represents 0, in substantially crystalline form.

15 11.  An acid addition salt as claimed in any one of claims 1 to 7 or claim 9,

wherein n represents 2, in partially crystalline form.

12.  An acid addition salt as claimed in any one of claims 1 to 8 or claim 10,
which is Ph(3-Cl)(S-OCHF2)-(R)CH(OI—I)C(O)—(S)AQe—Pab(OMe) benzene-

20  sulfonic acid salt, characterised by an X-ray powder diffraction pattern
characterised by peaks with d-values at 5.9, 4.73, 4.09 and 4.08A.

13.  An acid addition salt as claimed in any one of claims 1 to 7, claim 9 or
claim 11, which is

25 Ph(3—Cl)(5-OCI—IF2)—(R)CH(OH)C(O)-(.S')Aze-Pab(Z,6-diF)(OMe) hemi-1,5-
naphthalenedisulfonic acid salt, characterised by an X-ray powder'diffraction
pattern characterised by peaks with d-values at 18.3, 9.1, 5.6, 5.5, 4.13, 4.02, 3.86,
3.69 and 3.634.



17. An acid:addition salt, as clainmed in any one of clainms 1 po gm use
in the treatnent of a condltlon where inhibition of thronbln S req :
18. The use of an acid addition salt, as clainmed in any one of claims 1 to

13, as an ingredient for the manuf acture of a nedicament for the treatnment

of a condition where inhibition of th?nmbin is reqwred ‘

14. A process for the preparation of an acid addiﬁon salt as claimed in any one of
claims 1 to 13, which process comprises.addition of an acid to a compound of formula I

as defined in claim 1.

15. A process for the preparation of an acid addition salt, as claimed in claim 14,
which process comprises crystallising an acid addition salt as described in any one of

claims 1 to 13.

16. A pharmaceutical formulation comprising an acid addition salt, as claimed in‘any
one of claims 1 to 13, in admixture with a pharmaceutlcally acceptable adjuvant, diluent

or car I'IEI‘

17.  An acid addition salt, as claimed in any one of claims 1 to 13, for use in the

treatment of a condition where inhibition of thrombin is required.

18.  The use of an acid addition salt, as claimed in any one of claims 1 to 13, as an
ingredient for the manufacture of a medicament for the treatment of a condition where

inhibition of thrombin is required.





