WO 03/ 018551 PCT/ SE02/ 01557 1 NEW MANDELI C ACI D DERI VATI VES AND THEI R USE
AS THROVBIN I NHI BI TORS Field of the Invention 5 This invention relates to
novel phawoasewsscal | y useful compounds, in particul ar cecpsEnzesshat are,
and/ or compounds that are netabolised to conpounds which are, conpetitive.
inhibitors of trypsin-like serine prokteases, especially thronbin, their
use as nedi canents, pharmaceutical 0 conpositions containing them and

syntheti c rWEW%f[IAWEEEiIC RCIHDERIVA BEVES NI THEPRASRagY! ation is the
key process 1 nvolved in both haenpstasis (i.e. the 15 prevention of blood

| oss from a damaged vessel ) THROMBINIMHIB{TORS t he formati on of a bl ood
clot in a blood vessel, sonetines |eading to vessel obstruction).
Coagul ation is the result of a conplex series of enzymatic reactions. One

of 20 the Iﬁ@ te steps. in this series of reactions is the conversion of
the pr oenzﬂ\j gfmerﬁﬁ'ﬁg M o the active enzyme thronbin. Thronbin is known
to play.a central role in coagulation. It activates platelets, leading to
pl at el ef aggregation, converts fibrinogen into fibrin 25 nononers, which

pol ymer i se e NhBeRsis r¥latdtt € fidvel "phapplayemicallyansefar tdonasemdsagaor X I 1,
which in turn crosslinks the polyners to form 1insoluble fibrin.
Fur t her nor earti¢ulanbompautds diag saré asndipr Yompdunds ttbat atel netabodigechdgot o a

"positive feedback"” generation of thronbi ,Lr om prot hronmbin. WD .03/018551
PCT/ SE02/ 0 F981poundgy WiHe b?ﬁn@omtl%@ré‘ga jtor ot graserdke SRETEhe

formation %rr]gtegge%?sélsf)gcl%l?}g thrombin, their use as medicaments, pharmaceutical

10 compositions containing them and synthetic routes to their production.
Background

Blood coagulation is the key process involved in both haemostasis (i.e. the
15 prevention of blood loss from a damaged vessel) and thrombosis (i.e. the
formation of a blood clot in a blood vessel, sometimes leading to vessel

obstruction).

Coagulation is the result of a complex series of enzymatic reactions. One of
20 the ultimate steps in this series of reactions is the conversion of the

proenzyme prothrombin to the active ehzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates
platelets, leading to platelet aggregation, converts fibrinogen into fibrin
25  monomers, which polymerise spontaneously into fibrin. polymers, and
activates factor XIII, which in turn crosslinks the polymers to form
insoluble fibrin. Furthermore, thrombin activates factor V and factor VIII

leading to a “positive feedback” generation of thrombin from prothrombin.



of fibrin, effective inhibitors of thronbin would be expected to exhibit
antithronbotic activity. In addition, ' antithronbotic activity would be
expect ed wo lB@1ssahanced by effective inhibition of the po®cmiSEe2ésedback 5
mechanism Prior Art The early devel opnment of | ow nol ecul ar wei ght
inhibitors of thronbin has 10 been dedcribed by O aesson in Bl ood Coagul .
Fibrinol. (1994) 5, 411. Blonback et al (in J. Cdin. Lab. Invest. 24,

suppl . 107,}3)5%}1_1&%@1?%& a?@ﬂ%ﬁﬁ@fﬂ of pIHt@BRI dhd tAB IfBIrh AT ch R 8ebsPKing ani no
aci d sequence situated around the cleavage site for the fibrinogen Au
chain. O tdfefiarihpeffaciide Sehibétoee of thrathbiousead] Hehespeded hor sxisbiggest ed
the tripeptide sequence Phe-Val -Arg (P9-P2-P1, hereinafter referred to as
t he P3-P2- Iantlﬁerqugm@) agidvityl béntﬁgil'fl%sﬁn'@f}F@@bPVé pethiibl tweuldTRE onbi n

i nhi bitors based on dipeptidyl.derdi.vatives. w.th a, 0 -am noal k 20
guani di ne iSFPEHEIPP- %@B?%?gdapﬁ fﬁ&ﬁﬁeflflﬁ}h\%@ ﬁg?tgﬁtpqﬁltﬁ‘f%g%‘?‘%’%f(and,

I nter natsi O%éc}faﬂ t Application WD 93/11152. Simlar, structurally

rel ated,” di péptidyl derivatives have al so been reported. For exanple

I nternational Patent Application WD 94/29336 di scl oses conpounds with, for
exanpl e, am nonet hyl benzam di nes, cyclic am noal kyl am dines and 25 cyclic
am noal kyl RyuenAditnes in the Pl-position (International Patent Application
WO 97/ 23499 di scl oses prodrugs of certain of these conpounds); European
Pat ent Application 0 648 780, discloses conpounds wth, for exanple,

cyclic am ngal k uani di n | - j ok ) / -
PCT/ SE02/ o?g?ff%gf %%Yegﬂﬂ’?‘ﬁgfﬁﬁpb"!{’ o?lg&blg’g??gﬁ _hgqﬁlél\@ﬁog%%g‘?%bé? P3%s, also
havi ng 1Y Clyeen dagdneal by C14a488H i BRdA(Codbul Shibhiabl. 31994) 3-411.
am nonet hyl - 1-am di no- "piperidine) in the Pl-position are known from
Eur opean Patent Applications
Blombick et al (in J. Clin. Lab. Invest. 24, suppl. 107, 59, (1969)) reported
thrombin inhibitors based on the amino acid sequence situated around the
cleavage site for the fibrinogen Ao chain. Of the amino acid sequences
15 discussed, these authors suggested the tripeptide sequence Phe-Val-Arg
(P9-P2-P1, hereinafter referred to as the P3-P2-P1 sequence) would be the

most effective inhibitor.

Thrémbin inhibitors based on dipeptidyl derivatives with an a,w-aminoalkyl
20 guanidine in the P1-position are known from US Patent N° 4,346,078 and.
International Patent Application WO 93/11152.  Similar, structurally
related, dipeptidyl derivatives have also been reported. For example
International Patent Application WO 94/29336 discloses compounds with,
for example, aminomethyl benzamidines, cyclic aminoalkyl amidines and
25 cyclic aminoalkyl guanidines in the Pl-position (International Patent
Application WO 97/23499 discloses prodrugs of certain of these
compounds); European Patent Application 0 648 780, discloses compounds

with, for example, cyclic aminoalkyl guanidines in the P1-position.



0 468 231, 0 559 046 and 0 641 779. 5 Thronbin inhibitors based on
tripeptidyl derivatives with arginine aldehyde in the P 1-position were
first di swbasessn European Patent Application 0 185 390PCI(SENMI0¥ES7
recently, arginine al dehyde-based peptidyl derivatives, nodified in the
P3-position, have been reported. For eXanple, I|nternational Patent
Application WO 93/18060 discloses hydroxy acids, European Patent

Appl i cat i 0“1‘1‘1}051?0@ 3‘ 8SrsABhNA R ? (%gdgglgﬁ}?,ge%n dred Iq{%;”ﬁ%)pga)cﬁ@tl on 0

542 525 O nethy e aC| s in rs of serine

prot eases (fAnthoalkyl oghamidiness ¢el goneleﬂeecm ophi 44 Carhﬂio@mhyl L antidéno-
P1-position are also known. For exanple, Eur%glean Patent Application 0 195
212 di scl osgpepdipe) dythe kpositiontaee knewnl feom sopeaml apatahpPlacations

Application 0 2.002 fl e ketones, European 20 Patent

Appl i cati or? 66§8316Q§5é038@n r(r{‘Lfgkgrrpounds and Eur opean Pat ent
Application O 530 167 a-al koxy ketone derivatives of arginine in the P1-
posi ti on. Q her, structurally different, inhibitors of trypsin-like serine

pr ot eases bﬁ%ﬁlbn@%}ﬂ&t&stl%s@ﬂ%' @pﬁ@ylcdeilﬁlaﬁv@!ﬁdlﬁﬁéﬂ oYific Qldedydi ni ne and
i sot hi ouroni um anal ogues thereof are known from Eur opean Pat ént

Appl i cat i orinGh@93-@Rition Werefire déstidsgd ih Huoopsan PatbntApplicatims@ddHn
peptidyl derivatives have been disclosed in European Patent Application O
669 317 and®90ternational Patent 30 Applications WD 95/35309, WO 95/ 23609,
WD 96/ 25426, WD 97/02284, WO 03/018551 PCT/ SE02/ 01557 4 WD 97/ 46577, WO
96/ 32110, WD 96/ 31504, WD 96/ 03374, WD 98/ 06740, WO 97/ 49404, WO 98/ 57932,

VO 99/ deeﬂoyprpéynﬁ§8%9glﬁﬂﬁ aldehyde-based peptidyl derivatives, modified in
the P3-posmon, have been reported. For example, International Patent
Application WO 93/18060 discloses hydroxy acids, European Patent
Application 0 526 877 des-amino acids, and European Patent Application 0
542 525 O-methyl mandelic acids in the P3-position.

15
Inhibitors of serine proteases (e.g. thrombin) based on electrophilic ketones
in the Pl-position are also known. For example, European Patent
Application 0 195 212 discloses peptidyl a-keto esters and amides,
European Patent Application 0 362 002 fluoroalkylamide ketones, European
20  Patent Application 0 364 344 q,B,6-triketocompounds, and European Patent
Application 0 530 167 a-alkoxy ketone derivatives of arginine in the P1-

position.

Other, structurally different, inhibitors of trypsin-like serine proteases based
25 on C-terminal boronic acid derivatives of arginine and .isothiouronium

analogues thereof are known from European Patent Application 0 293 881.

More recently, thrombin inhibitors based on peptidyl derivatives have been
disclosed in European Patent Application 0 669 317 and International Patent
30  Applications WO 95/35309, WO 95/23609, WO 96/25426, WO 97/02284,



WO 00/42059. 5 In particular, WO 97/02284 and WD 00/ 42059 di scl ose thronbin
inhibitors wth substituted mandelic acids in the P3 position. However,

t here remabrg/omsaeed for effective inhibitors of trypsin-IPCRSESEOISHE

prot eases, such as thronbin. There is also a need for compounds which io
have a favourabl e pharnmacoki netic prof4le and are selective in inhibiting
thronmbin over other serine proteases, in particular those involved in

haemost asi syFoopaads, WRighosxhihh! WETPSEIIsES, | W) DbEAIACt WOty

b
towards thronbi n woul d be expect ez to be especially use as

ant i coagul /66210 WiaedzHone4 | WO b8/37982 ApE01tIN29I66ERIWEND0/(686Nandbosi s and
15 rel ated di sorders. Disclosure of the Invention According to the

i nvention tW& 80/4205Povi ded a conmpound of formula | 20 OF ONH HO N NH2
Il F C OCHF2 (i.e. Ph(3-A)(5-0CHF2)-CH(OH) C(O) -Aze-Pab(2,6-diF)), or a
pharmaceutical | y-accept abl e derivative thereof. 25 WO 03/018551

PCT/ SE02/ 03557 .. , v i ; i Gyal
e uded ARARICURE Wb 70228 R DGR WETARSERT IS, )
Abbr evi at i apgh 36BstithfeladamdelicRi®y g thE PBHcsitieci fi cation.

However, there remains a need for effective inhibitors of trypsin-like serine
proteases, such as thrombin. There is also a need for compounds which
‘10 have a favourable pharmacokinetic profile and are selective in inhibiting -
thrombin over other serine proteases, in particular those involved iﬁ
haemostasis. Compounds which exhibit competitive inhibitory activity
towards thrombin would be expected to be especially useful as
anticoagulants and therefore in the therapeutic treatment of thrombosis and

15 related disorders.
Disclosure of the Invention

According to the invention there is provided a compound of formula I

20
o F
Q N NH
NH,

o OCHF,

(i.e. Ph(3-Cl)(5-OCHF,)-CH(OH)C(O)-Aze-Pab(2,6-diF)),
or a pharmaceutically-acceptable derivative thereof.

25



5 The conpound of formula I
known to those skilled in the art,

may be made in accordance with techni ques

wel |

for exanple as described hereinafter.

Accor di ngwoe3a1ssar t her aspect of the invention there i s pPeTiSHez01ESPr ocess

for to the preparation of the conmpound of formula I, which conprises: (i)
the coupling of a conpound of formula $I, 0 HOOH ~1 |1 C OCHF2 15
with a conpound of forrmula Ill, OF NNH HNNH2III F 20 for exanple
in the pre e o cou RE11{ ScBept@! V! (ﬁglvg“,ge i NinchMes EDC,
DCC, HBTU, 9% {;y ?h%gg@(; gppr p??(ate base WO A 03/ 01f§551

PCT/ SE02/ ommcema@

dméptdblwsaltﬁ)l(/&g adiBAdd#tich &dwedl | i di ne or DI PEA) and

a suitable organic solyvent (e.g. dichloronethane, acetonitrile, EtQAc or

DVF) ;

(ii) the coupling of a conpound of formula IV, 5. O O CH

Abbreviations are listed at the end of this specification.

The compound of formula I may be made in accordance with techniques

well known to those skilled in the art, for example as described hereinafter.

According to a further aspect of the invention there is provided a process for

10  the preparation of the compound of formula I, which comprises:

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

O
HO
OH
Il
Cl OCHF,
15
with a compound of formula III,
o) F
H NH
Hl
HN
NH,

20  for example in the presence of a coupling agent (e.g. oxalyl chloride in

DMF, EDC, DCC, HBTU, HATU, PyBOP or TBTU), an appropriate base



HONIV C OCHF2 with the conpound of formula V, F V H2N LO4 NH H2 NH
10 F for exanple under conditions as described in process (i) above; or
(i) reaw0iodm1sshl a correspondi ng conmpound of formula XVI pCasEdséissed 15
hereinafter, with a suitable source of ammnia (e.g. amoni um acetate or
anmoni a gas) under conditions known tdthose skilled in the art, such as by
reaction of an ethyli mdoate internmediate (fornmed by reaction of a conpound

of formula Xyl C hang {heABRODIPE ARSarid" abtiedhdt . Or
under thoseég n%%ljticlhgﬁs scr’l EIC? ﬁ ’I%%%ﬁedron Lett. §40 721067 (1999), the

20 di sclggatiesolven Y\:gﬁgfmdl@l@maﬂlaﬁé eackengfrile | FXCnA @ or mMH) by reference.
WO 03/ 018551 PCT/ SE02/ 01557 7 Conpounds of fornula Il are avail abl e using
known and/or standard techniques. For exanple, conpounds of fornula Il may

h f la Vi H VI I F2
be prepar ec% Soy tlrlgg(():ﬁ;)l?nng gtta E:onelpounc?oij?o%gu a ?{/ ormila VI, O c ocH

? X v
OCHF,

with the compound of formula V,

H,N NH

NH,

10

for example under conditions as described in process (1) above; or

(iii) reaction of a corresponding compound of formula XVI, as defined
15 hereinafter, with a suitable source of ammonia (e.g. ammonium acetate or.
ammonia gas) under conditions known to those skilled in the art, such as by
reaction of an ethylimidoate intermediate (formed by reaction of a compound
of formula XVI with HCI(g) in ethanol) with ammonia ges in ethanol, or
under those conditions described in Tetrahedron Lett. 40, 7067 (1999), the

20  disclosures in which document are hereby incorporated by reference.



with: 10 (a) a conmpound of formula VII, R'CN VIl 15 wherein R' represents
Hor (CH3)3Si, for exanple at room or elevated, tenperature (e.g. below
100C) i n wbasprsssence of a suitable organic solvent (e.gPCEISEOr/@SOT M or

met hyl ene chloride) and, if necessary, in the presence of a suitable base
(e.g. TEA) and/or a suitable catalyst Bystem (e.g. benzyl anmoni um chl ori de
or zinc iodide, or using a chiral catalyst, for 20 exanple as described in
Chem Rev., éﬁﬁgﬂ)' ol l.ownegk ' i-4i ons that
are wel | kn%(\%nﬁgglga(%sﬁgysfe ski ?elg :dr? }(ﬁ’ﬁ%lg%f% 'H%{gégi.‘r@éﬁdﬁrsf bsgéc}dmﬂr(1i

her ei naf t ertg¢hr(ilesNaCN or KCN, for exanple in the presence of NaHSG3 and
water, 25 followed by hydrolysis; WO 03/018551 PCT/ SE02/ 01557 8 (c)
chloroform for exanple at elevated tenperature . (e.g. above room

tenperature_ but bel ow 100C) in _the presence of a suitable argani¢ sol vent
(e.g. chl orF&fchrxﬁwpé%Eomﬂo%‘ééQsth, aﬁi 3 b mEeRAed freécgﬂi?togﬁﬁ% cat al yst
system (e. g,.he zyIEqmm i chloride), followed by hydrolysis; 5 (d) a
corrpoun(% O?dlc}eg}y%lo Wﬁauﬂ’w Il io wherein Mrepresents My or Li,

foll owed by oxidative cleavage (e.g. ozonolysis or osm um-or ruthenium
catal ysed) under conditions which are well known to those skilled in the
art; or (e) tris(nmethylthio t hbethe under conditions which are well known

to those 15 skilled in the arY, followed by hydrolysis in the presence of
e.g. HgO and : ' VI
Ci OCHF,
with:
10

(a) a compound of formula VII,
R"CN ‘ VII

15 wherein R" represents H or (CH;);Si, for example at room, or elevated,
temperature (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
20 example as described in Chem. Rev., (1999) 99, 3649), followed by
hydrolysis under conditions that are well known to those skilled in the art

(e.g. as described hereinafter);

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



HBF4. Compounds of fornula Il may alternatively be prepared by oxidation of
a conpound of fornmula I X, 20 OH HOIX C OCHF2 or a derivative thereof
that is owDiswessy protected at the secondary hydroxyl giPCWSE02/e155he
presence of a suitable oxidising agent (e.g. a conbination of a 25

suitabl e free radi cal oxidant (such as8 TEMPO) and an appropriate WO

03/ 018551 PCT/ SE02/ 01557 9 hypochlorite salt (such as sodi um

hypochl ori t(gpchw%%q@g@gngkg@gﬁ BPMleded tBRRRatfe -'éé’% ie{Bo’if@ercﬁ{n"l’ for

exanpl e at tween - tenperature, in th resence of a

sui tabl e sqbvpBfatirR. ut BESWI100aCR iRt PresdncdoXa YuRableasrgamik, sokvent
appropriate salt (e.g. an alkali netal halide such as 5 potassium brom de)

and a suit gblge dhief¢ren)gandynifaickassaryyeinathecpresencat ef ar suitapliy sgtalyséar bonat e
such as sodi um hydrogen carbonate). Enantjonerically-pure forns of
conpounds GYSEBt aﬁﬂ-abanzymrapmupheé@ﬂﬁsbﬁlﬁuawaé barjm%@@awfer ent
configurations of substituents about the CGatomio a- to the CO2H group)
may be geparat ed by an enantiospecific derivatisation step. This may be

achi eved, f@y§,8% RdRY fBfEAZYARL i ¢ process. Such enzymatic processes
i nclude, for”exanple, transesterification of the a-OH group at between

roomand reflux tenperature (e.g. at between 45 and 65C) in the presence
of a suitable enzynme (e.g. Lipase PS Arano), 15 an appropriate ester (e.g.

vinyl acetate) and a suit e solvent (e.g. nmethyl tert-butyl ether). The
derivatised i sonmer may bepseparated fromthe Viil _

10 wherein M represents Mg or Li, followed by oxidative cleavage (e.g.
ozonolysis or osmium or ruthenium catalysed) under conditions which are

well known to those skilled in the art; or

(e) tris(methylthio)methane under conditions which are well known to those
15  skilled in the art, followed by hydrolysis in the presence of e.g. HgO and
HBF,.

Comp‘ounds of formula II may alternatively be prepared by oxidation of a
compound of formula IX,

20
OH
HO

cl OCHF,

or a derivative thereof that is optionally protected at the secondary hydroxyl
group, in the presence of a suitable oxidising agent (e.g. a combination of a

25 suitable free radical oxidant (such as TEMPO) and an appropriate



unreacted i somer by conventional separation techniques (e.qg.

chromat ography). 20 Groups added to conpounds of formula Il in such a
derivati swDioonissep may be renoved either before any furtpha@rSEopexss? ons or
at any later stage in the synthesis of compounds of fornula |I. The

addi tional groups nmay be renoved usingy conventional techniques (e.g. for
esters of the a-OH group, hydrolysis under conditions known to those

killed i . 3 1 in th
oresence of PRostiori A fath FRRIHTERERMAT S SIS, ' (ot g

MeCH, wat ergde Milied e thoer@Offo}) exapIe3/a0 1B886EecRCTA BHO24A8d 5Bdom 10
Compounds of fornmula Il may be prepared by coupling azetidine-2-

car boxyl i ¢ temipératurea i dippresdancd of ersmtable\soleenthersi wittef, cacetatef onad, for
exanpl e under simlar conditions to those desc iaiied herein for preparation

of clcmpoundﬁlxélﬁref @emﬂ% f]I:T.l agpltﬁd-’rﬁ?é‘%lﬁé]é (18- fady metalahalide spepdFed by

i .. K L h i nbef def |
oot di Ne- PaR g Arpmide) B p SitebBoRBRLE AR AN PGS o those
descr i bed giehf QlpfAPRE hOSdih BAIDAUNGLBTatpr Ml @ | . 10 The

conpound of a VI 1s aval l e using” known and/ or standard

techni ques. For exanple, it may be prepared by: (i) netallation (wherein
the metal may be, for exanple, an alkali netal _15 such as Li or,

pr ef er abl y Enantiomerisatlyraral farmsh of s camgposndss @forfponnte di (ifcar thesa X, Hal

compounds having different configurations of substituents about the C-atom
10 o- to the CO,H group) may be separated by an enantiospecific
derivatisation step. This may be achieved, for example by an enzymatic
process. Such enzymatic processes include, for example, transesterification
of the a-OH group at between room and reflux temperature (e.g. at between
45 and 65°C) in the presence of a suitable enzyme (e.g. Lipase PS Amano),
15 an appropriate ester (e.g. vinyl acetate) and a suitable solvent (e.g. methyl
tert-butyl ethef). The derivatised isomer may then be separated from the
unreacted isomer by conventional éeparation techniques  (e.g.

chromatography).

20 Groups added to compounds of formula II in such a derivatisation step may
be removed either before any further reactions or at any later stage in the
-synthesis of compounds of formula I. The additional groups may Be
removed using conventional techniques (e.g. for esters of the a-OH group,
hydrolysis under conditions known to those- skilled in the art (e.g. at

25  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))).



~ X Cl OCHF2 20 wherein Hal

and |, fol

(such as WoN3/otHsaet hyl f or mam de) ,

| oned by reaction with a suitable source of the fornyl

PCT/ SEO2/ 01557 11 O Ove XI CI OCHF20in the presence of a suitab
reduci ng agent (e.g. DIBAL-H); or 5 (iii) oxidation of a conpound

formula Xllg | o%;‘liﬁ i Epse i I L dirsi ng agent
(e.qg. NhOZ,C%rj%‘?éHnsl t?(r%f 0 c%l%ir]oﬁclﬁfol?réaﬁg, a ggﬁn‘{)fcn%ﬂjilo gge%‘l\i/}égzand oxal yl

chl ori de,

reagent or
particul ar

Qfar&ﬁ@licpafdiadbrwc@mp@h@cx of folMBE) V, o meesinbsfosd definedyl forl X may be
prepared by di hydroxylation of a corresponding conpound of formula XIII

X1l C OeHemple under predarmeoadaions touthpsed desa

reagent mxture that provides 0s04, such as AD-mix-a o
|<3f,comq%n>@s@§)f9mzleq

skilledsin the art, such as at

10

15

20

25

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

of compounds of formula I.

The compound of formula VI is available using known and/or standard

techniques. For example, it may be prepared by:

(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 X,

Hal

cl OCHF,

wherein Hal represents a halogen atom selected from Cl, Br and I, followed
by reaction with a suitable source of the formyl group (such as N,N-

dimethylformamide), for example under conditions described hereinafter;

(ii) reduction of a compound of formula XI,

represents a hal ogen atom selected fromd,

gr oup

for exanpl e under condi PCPISEOZIESST | bed
hereinafter; (ii) reduction of a compound of fornula X, 25 WD 03/018551

l e
of

r,

for exanpl e under conditions known to those

Br

15

i furiprgpargian (e.g. a



WO 03/ 018551 PCT/ SE02/ 01557 12 between -10C and room tenperature in the
presence of an appropriate solvent (e.g. water, tert-butanol or a m xture
t her eof ) .wWOlem18sSymet ri ¢ oxi dants such as AD-mi x-a or APCESEOI158T e

enpl oyed, this nmethod may be used to prepare conpounds of formula | X that
have specific 5 configurations of grodps (i.e. Ror S) about both of the
C-atons to which the primary and secondary hydroxyl groups are attached.
The conpound of formula Xl Ilomay dygepr epared by reaction of a
correspondi ng conpound of formyfa X, as hereinbefore defined, with a 10
sui tabl e source of the vinyl anion (e.qg. tributyl(égnyl)tin) under

condi tions known to those skiffed in the art, for anpl e at between room
and reflux tenperature (e.g in the presence of an appropriate
solvent (e.g. toluene), a stitabke coupling agent (e.g. a pall adiun(0)
co-ordination conplex s as ™t et r@ki ¥kt ri phenyl phosphi ne) pal | adi un{ 0))
and optionally 15 in the presence of an appropriate catal yst (e.qg.
2,6-di-tert-butyl -4- nethyl phenol). Conpounds of forrmulae V, VII, VIII, X
XI, Xl and azetidine-2-carb lic .acid are ej r mrercial ly avail abl e,
are known i# tb@,grqspp@erafﬁﬁgfﬁﬁgrﬁfﬁylngzeg%(%gtQ&ﬁg&a—gﬁ‘t fer by anal ogy with
the processes described herein, or by conventional synthetic procedures, in
accordance with standard techniques, fromreadily available starting

mat eri alss L{gﬁpg)m[&péf@g&nggmaf&@ma Xigaction conditions. Compounds of
formul a XVI" may be obtained by processes described hereinafter. 25

Substituents on the phenyl ring in conpounds of formulae I, I, IIlIl, 1V, V,
VI, IX X X, XIl and XIIl may be introduced using techniques well known
to those skilled in the art by of standard functional groups
Xl
ClI~. OCHF,

in the presence of a suitable oxidising agent (e.g. MnO,, pyridinium
10  chlorochromate, a combination of DMSO and oxalyl chloride, or SO;

pyridine complex in DMSO).

Compounds of formula IX may be prepared by dihydroxylation of a
corresponding compound of formula XIII

15

Xl

Cl OCHF,

in the presence of a suitable dihydroxylating agent (e.g. a reagent or reagent
mixture that provides OsQy, such as AD-mix-a or, particularly, AD-mix-B),

20  for example under conditions known to those skilled in the art, such as at



i nterconversions, in accordance with standard techni ques, fromreadily WO
03/ 018551 PCT/ SE02/ 01557 13 available starting materials using appropriate
reagent s wod3esst i on condi tions. For exanpl e, conpounds Pefi/SEoz/emibne |,

1, IV, VI, X, Xl and XI| nmay be 5 prepared from conpounds correspondi ng
to those conmpounds, in which, in plad@ of the -OCHF2 group, an -OH groups
is present (hereinafter referred to as "the relevant phenol precursor

COMPOUNS” )il 0k EXAP| A Yod:r A MRS S YD pRedcRbEVSHhn RIyBRGridtE ecur sor

conpound with an appropriate rina ane (suc s CICHF2), e.qg.

at room t engpefcht Y& & WatéDQ¥a-tdakd.- ¢ a ahixhat! th¥jeof)) Whkepraspaneriof a

sui tabl e base (e.g. potassiumtert- butoxide, KOH or NaOH, for exanple in
aqueous solaxidany sactd aaA Dapp-apon ADenmixdharcemployed; tlfie. meth®difnay hl or of or m
or i-propanol), for exanple as described hereinafter. 15 The skilled
person wi | Ibeapisedcitat prapase  eemporndsctoforfarmglaoulsX thainbeve nepgdie may al so

of 1 or mil a@ONfigaraons ! BB G 4 ek PPILboIEret the e MRTaRe peBdlf sor s of
the rel evagatmg d é%glq&grs,q{ydfwgg%a%FEﬁgch&gl evant phenol precursor

conpounds d&re erther conmercra are 20 known in the
literature, or nay be obtained either by analogy with the processes
descri bed herein, or by conventional synthetic procedures, in accordance
wi th standdftet teentpuiugdesf foromla eXdlll ynay did guweparsdabyi reactigat efi @l s usi ng

phenol  pr e GerEaPORUNE GARRO TRy ObdOBBIE edhoo)eHaTERR e PP GHERSVE he
cor oSBT LR P BREORI (ET ot IR RLSGLIN BB o
Conpounds ol t8tidst sWRKedR HeOirRt R ckhRpld REbEtWRACLADN afdl XbMeS usi ng
temperature (e.g. 50°C) in the presence of an appropriate solvent (e.g.
toluene), a suitable coupling agent (e.g. a palladium(0) co-ordination
complex such as tétrakis(triphenylphosphine)palladium(O)) and optionally
15 in the presence of an appropriate catalyst (e.g. 2,6-di-tert-butyl-4-
methylphenol).

Compounds of formulae V, VII, VIII, X, XI, XII and azetidine-2-carboxylic
acid are either commercially available, are known in the literature, or may
20 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 conditions. Compounds of formula XVI may be obtained by
processes described hereinafter.
25 | |
Substituents on the phenyl ring in compounds of formulae I, II, III, IV, V,
V1, IX, X, XI, XII and XIII may be introduced using techniques we_ll known
to those skilled in the art by Way of standard functional groups

interconversions, in accordance with standard techniques, from readily



conventional techniques. 30 WD 03/018551 PCT/ SE02/ 01557 14 In accordance
with the present invention, pharmaceutically acceptable derivatives of
conpoundswofosfoosssul a | al so i nclude "protected” derivati vesT/SEandissr
conpounds that act as prodrugs, of conpounds of formula I. 5 Conpounds t hat
may act as prodrugs of conpounds of fd3mula | that nmay be nentioned

I ncl ude conpounds of fornmulala, OF ONR HONIla NH2 F C OCHF2 1o

eyt aryl of B i Rbusthid g SpbSpHaRe Yeladite Chatarfic¥i, o oups

are optionaldnditieiser rupted by one or nore oxygen atons, and the aryl parts
of which latter two groups are optionally substituted by one or nore
substituents selected from hal o, phenyl, nmethyl 15 or nethoxy, which |atter
three groups are al so optional Ig substituted by one gr nor.e haI%
subst i t uent B9r: exameplraceapperen ek fermylae & Ry IV Wi &b Xherd X may bes
optionally interrupted by one  or_ npre;.ox at ons of. C1 _3.al kylaryl or
& 500 k! et o ceningits BB iR EPBqulls, M ahidt 18
optionally J eOCHF I af RO Vid SRehP adet Rerepld! parts
of which Ia¢1?£€6fwﬁg ggoups2 rgﬁb?)tionaé?oy@gslu s?i tu?lg%lreby c?ne gr nor e

subst i t uentiy &etthereldvantophenal precuisrydompuarindyT), for exahplexlyy reslction | atter

three groups are also optionally substituted by one
‘of such a relevant phenol precursor compound with an appropriate
fluorinated haloalkane (such as CICHF,), e.g. at room temperature or above
10 (e.g. at reflux) in the presence of a suitable base (e.g. potassium tert-
butoxide, KOH or NaOH, for example in aqueous solution) and an
appropriate organic solvent (e.g. THF, chloroform or i-propanol), for

example as described hereinafter.

15 The skilled person will appreciate that such functional group
transformations may also be carried out at an earlier stage in the overall
synthesis of compounds of formulae II, IV, VI, X, XI and XII (i.e. on

- appropriate pfécursors of the relevant phenol precursor dompounds). The
relevant phenol precursor compounds are either commercially available, are

20 known in the literature, or may be obtained either by analogy with the
processes described herein, or by conventional synthetic procedufes, in
accordance with standard techniques, from readily available starting
materials using appropriate reagents and reaction conditions. For example,
the relevant phenol precursor compounds may be obtained by deprotection

25 of the corresponding protected phenols (where the protecting group may be,

for example, methyl, allyl, benzyl or tert-butyl) under standard conditions.

Compounds of formula I may be isolated from their reaction mixtures using
conventional techniques.

30



or nore hal o substituents), and pharnaceutically-acceptable derivatives

t hereof. 25 WD 03/018551 PCT/ SE02/ 01557 15 The term

"phar mnacewDios@aldsyt accept abl e derivatives"” of conpounds of PCTGENuOAST a

i ncl udes pharmaceutically-acceptable salts (e.g. acid addition salts). 5
Al kyl oxyaryl groups that R2 and R3 may4represent conprise an al kyl and an
aryl group Iinked by way of an oxygen atom Al kyI aryl and al kyl oxyaryl

groups are Igh c?c%c}%r?%eta%tl{ SRE ﬁltefsénjﬁﬁ 1%11‘?%&‘1' Eaﬁld’?} lﬁy i%bIQf those

groups, whi ereis a CI ent e. three)

of ~carbon RIRAENePBf b@@g@b@@k shedriuld D@ls@rmbluﬂér‘fp‘iot@fzte@f l@ehaaube@nd 10
al kyl oxyaryl groups which R2 and R3 may represent, or be substituted by,

i ncl ude cardmlﬁmoddmpcannﬂshbateact)aslptodruy,@tﬁnbnlpogndupﬁformma Ias phenyl,
napht hyl , pyridinyl, oxazolyl, isoxazolyl, thiadiazolyl, indolyl and
benzofuranyl and the like. 15 Al kyl groups which R2 and R3 may represent

i muror caeayar tebp K8 S8 st o B S inofy .
Furt her, V\/r}%r}nwﬁ% q@yfbd@@‘o &ﬁiu%'&% ofYSREEla 14) - € @ mninumof four) of

car bon atoms suc groups may al so be part cyclic/acyclic. Such

al kyI groups may also be saturated or, when there 20 is a sufficient number
(i.e. a mnimmof two) of carbon atom; be wunsaturated. Halo groups with
WhICh R2 and R3 may be ubs tuted iMmcl ude fl uoro chl oro, brono and i odo.

25 Wen R represents ef er R3 gNng i ncl ude:
HO |
a

OCHF,

10 wherein R' represents OR? or C(O)OR?;
R? represents H, C,.jo alkyl, C,; alkylaryl or C,; alkyloxyaryl (the alkyl
parts of which latter two groups are optionally interrupted by one or more
oxygen atoms, and the aryl parts of which latter two groups are optionally
‘substituted by one or more substituents selected from halo, phenyl, methyl
15 or methoxy, which latter three gfoups are also optionally substituted by one
or more halo substituents); and
R® represents C.jo alkyl (which latter group is optionally interrupted by one
or more oxygen atoms), or Cy3 alkylaryl or C,3 alkyloxyaryl (the alkyl
parts of which latter two groups are optionally interrupted by one or more
20 oiygen atoms, and the aryl parts of which latter two groups are optionally
substituted by one or more substituents selected from halo,‘ phenyl, methyl
or methoxy, which latter three groups are also optionally substituted by one
or more halo substituents),
and pharmaceutically-acceptable derivatives thereof.

25



(a) linear, branched or cyclic C3_6 alkyl, for exanple C4_6 cycloal kyl; (b)
Cl 2 al kylaryl groups, such as benzyl, optionally substituted as i ndicated
her ei nbefwpa3/0835M0 03/ 018551 PCT/ SE02/ 01557 16 Pref err e@#CTSEpBOUNISE Of
formula la include those in which R represents OR2. Wen R represents
OR2, preferred R2 groups include: 5 (&) H, (b) unsubstituted, |inear,
branched or cyclic C1_8 (e.g. C1 6) alkyl, such as Ilinear Cl1_3 alkyl (e.g.

et hyl or, rticul arl ) - B alokyle ( I -Rr apyl ,

- butyl or HehdFED) )P%*}m{c%%{}’?{%gl&%{f%gfa@? %‘."%.t“’g%ljé’f Somphoyrice) 8P
cycl obutyl grmaMciLheNUles phlrrhsdeufidalBy-atdeptabiy hewYle.4 eadld 4Rition

al kyl oxyphenyl), which phenyl group is optionally substituted by one or
more substisaltents as indicated hereinbefore (e.g. trifluoronethyl); (d)
Cl_2 alkylaryl (e.g. methylaryl), wherein the aryl group is phenyl,
pyridinyl, oxazolyl or isoxazolyl, which latter three groups are 15

opti onal | bstituted b ne ,ar ¥ substituents as indi,cafed '

hor ei nbdf oAy yiaERs HA B o R or NS SR ComM gy IR LI P
conmpounds f I ' t.ho j j and R2
oy asont s Ay EEHS! fukd bYCHPREAN0SS g MOLE DRy LrgP aRATIK Aoy KRS
appropri at @rouﬁlaﬁ: (igked t&€1hd)rest & the sulbciAs vigtthy lalk @t pait , ofnthosepyl ,

i -propyl or cyclobutyl. Conpounds of fornula_ |a may be prepared by one or
nore of therbwps, ovhioly allydtpanid snap §f there is a sufficient number (i.e. three) of

carbon atoms) be branched-chain. The aryl parts of alkylaryl and

10 alkyloxyaryl groups which R? and R’ may represent, or be substituted by,
include carbocyclic and heterocyclic aromatic groups, such as phenyl,
naph;chyl, pyridinyl, oxazolyl, isoxazolyl, thiadiazolyl, indolyl and
benzofuranyl and the like.

15 Alkyl groups which»R2 and R’ may represent may be straight-chain or,
when there is a sufficient number (i.e. a minimum of three) of carbon atoms,
be branched-chain and/or cyclic. Further, when there is a sufficient number
(i.e. a minimum of four) of carbon atoms, such alkyl groups may also be
part cyclic/acyclic. Such alkyl groups may also be saturated or, when there

20 is a sufficient number (i.e. a minimum of two) of carbon atoms, be

unsaturated.

Halo groups with which R? and R’ may be substituted include ﬂuofo,
chloro, bromo and iodo.
25
When R répresents C(O)OR?, preferred R? groups include:
(a) linear, branched or cyclic C;¢ alkyl, for example Cy4.6 cycloalkyl; .
(b) C,, alkylaryl groups, such as benzyl, optionally substituted as
indicated hereinbefore.
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(a) reaction of a correspondi ng conpound of formula Il as hereinbefore
defined with a conpound of fornmula XV, WO 03/018551 PCT/ SE02/01557 17 O
F H N NWODo3WMSED~- / XIV NH2 F wherein Rl is as herei nipeffsEe2/aissT ned,
for exanple under simlar conditions to those described hereinbefore for

synt hesi s of conpounds of fornmula I; 3%6(b) reaction of a corresponding
conpound of formula IV as hereinbefore defined with a conpound of formula
XV, F TN proftef3h &dmpliffador Fmier 8! ofthic! thode S AICAPR Qfredaiis ned, for
exanpl e un er S Farreond £1 ons ose descri ereln ore for

synt hesi s ghre€onpounds of fornmula I; (c) for conpounds of formula la in
which Rl represents OH, reaction of a 15 correspondi ng conpound of formula
Xvl, OF OH HO :

When R' represents OR?, preferred R* groups include:

s (a) H;

(b) unsubstituted, linear, branched or cyclic C,5 (e.g. Ci.6) alkyl, such as
linear C,; alkyl (e.g. ethyl or, particularly, methyl), branched Csg
alkyl (e.g. i-propyl, i-butyl or 4-heptyl) or cyclic C4.7 alkyl (i.e. Cyy
cycloalkyl, e.g. cyclobutyl or cyclohexyl);

10 (¢) C,.3 alkyloxyphenyl (e.g. C, alkyloxyphenyl), which phenyl group is
optionally substituted by one or more substituents as indicated
hereinbefore (e.g. trifluoromethyl);

(d Ci; alkylaryl (e.g. methylaryl), wherein the aryl group is phenyl,
pyridinyl, oxazolyl or isoxazolyl, which latter. three groups are

15 optionally substituted by one or more substituents as indicated

hereinbefore (e.g. methoxy, methyl, bromo and/or chloro).

Preferred compounds of formula Ia include those in which R' represents
OR? and R? represents linear, branched (as appropriate), or cyclic (as

20 appropriate), C;¢ (e.g. Ci.4) alkyl such as methyl, ethyl, n-propyl, i-propyl
or cyclobutyl.

Compounds of formula Ia may be prepared by one or more of the following
methods: '

25
(a) reaction of a corresponding compound of formula II as hereinbefore

defined with a compound of formula XIV,



N CN Xvl 2. F C OCHF2 WO 03/018551 PCT/ SE02/ 01557 18 with

hydr oxyl am ne, for exanple under conditions known to those skilled in the
art; (d) worspwsppounds of fornula la in which R represenPSTORR/01S8ACt | ON
of a 5 protected derivative of a correspondi ng conpound of forrmula I which
is, for exanple, a conmpound of formull XVIl, OF O NOOORa HO N XVII NH2
F CI OCHF2 1o wherein Ra represents, for exanple, -CH2CH2-Si (CH3)3 or
benzyl, or a tautonerc;hereof,Fthh a conmpound of forrmula XVIIIl, R2ONH2
XVIT1 15 wherein R2 is\as [hereinbefore defined, or an acid addition salt

t hereof, for exanple at/bélwee gm anl TRf I ux tenperature in the
presence of an apgﬁe sobyent (e.g. THF, GHRCN, DVF or DMSO),
foll owed by renov A under conditions known to those
skilled in the.art (*¢7Qg. by reacting with2QF or TFA (e.g. as descri bed
hereinafter)); 20 (e) for conpgounds of fornula la in which R represents
OH, reaction of a

wherein R' is as hereinbefore defined, for example under similar conditions

to those described hereinbefore for synthesis of compounds of formula I;

(b) reaction of a corresponding compound of formula IV as hereinbefore

defined with a compound of formula XV,

F
H,N N—R'
7 XV
NH,
F

10
wherein R' is as hereinbefore defined, for example under similar conditions

to those described hereinbefore for synthesis of compounds of formula I;

(c¢) for compounds of formula Ia in which R' represents OH, reaction of a

15 corresponding compound of formula XVI,

0 2 H



compound of formula XVII, as hereinbefore defined, in.which Ra represents
benzyl with hydroxylam ne, or an acid addition salt thereof, for exanple
under comapDtBOmMSst hat will be well known to those skill edPCa/SERZ0IE8T; 25 WO
03/ 018551 PCT/ SE02/ 01557 19 (f) for conpounds of formula la in which RL
represents COORS, reaction of a corrdspondi ng conpound of fornula | as
herei nbefore defined with a conpound of formula XIX, 5 L' COORS Xl X

(oo a-ni o VERIBRERSTomiRt P BB RE btk HitiRons KA 3o P BEURK 0 “or

around roomputiggpArature in the presence of suitable base (e.g. NaCH for io
exanpl e i n aqueous solution) and an appropriate organic solvent (e.qg.

nmet hyl ene chloride); or (g) for conpounds of formula la in which R
represents OCH3 or. OCH2CH3, reaction of a_gorresponding conpoun? of

formul a |a (& fanpemprands of faprdadais whichR reprssertsyPRul reacdon el a

di et hyl sul f at r ectively, for example in the esenc f ,a. spitable

base (e.Sg. %m?dglteffg‘??n‘f@tvgl 0%%?Pagé%glfc?ﬁlpaosunﬁd—fip{f’f‘lg}lpaeﬁgﬁ%helSt raqueous
sol ution at ﬁgg)les(p Whpdhad 8Pehrithla XoPIIOPri ate catalyst (e.g. a quaternary
anmoni um hal s’uc% ag benzyl t ri net hyl anmoni um chl oride (for exanple in
CH2C12 or THE 20 solution at e.g. 10 wt.% ). Conmpounds of formula XVI may

be prepared by reaction of a correspondi ng conpound of formula Il, as
her ei nbef ore defi ned, d‘“h Cﬁrrpo nd of formula XX, 25 OF

N—COOR?
HO 7 A
N XVII
NH, '
F .
Cl OCHF,

10 wherein R* represents, for example, -CH,CH,-Si(CH3); or benzyl, or a

- tautomer thereof, with a compound of formula XVIII,
R’ONH, XVIII

15 wherein R? is as hereinbefore defined, or an acid addition salt thereof, for
example at between room and reflux temperature in the presence of an
appropriate organic solvent (e.g. THF, CH;CN, DMF or DMSO), 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
(e) for compounds of formula Ia in which R' represents OH, reaction of a
compound of formula XVII, as hereinbefore defined, in which R® represents
benzyl with hydroxylamine, or an acid addition salt thereof, for exémple
under conditions that will be well known to those skilled in the art;

25



HNIC CN XX F WD 03/018551 PCT/ SE02/ 01557 20 for exanple under simlar
conditions to those described hereinbefore for synthesis of conpounds of
formul a Iwo@ampssands of formul ae XVI may alternatively bePomsSgaredsby
reaction of a 5 correspondi ng conpound of formula IV, as hereinbefore
defined, with a conpound of fornula X, F H2N CN XXI F 1o for exanple
under simlar conditions to those described herei nbefore for synthesis of

d
conpounds 0 cor r@odnds AHRESIGh ﬁ@%ﬂ%lfre Sknﬁ?@'()@% é'i@él%'b‘ﬁ%fby

reaction of spondi ng conpoun rei nbefore
defined, w4 Qoﬂresﬁ&ldm@mﬁpbt@lfd borforthalaXKlas, hdtembdfd?eQRefindd\Nwitl b NH2  F
wherein Ra are as hereinbefore defined, for exanple, under simlar 20
condi ti ons ¢ampdwskofifesmuibZdXher ei nbefore for synthesis of conpounds of
formula I. WO 03/018551 PCT/ SE02/ 01557 21

5 L'COOR’ XIX

wherein L' 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 temperature in the presence of suitable base (e.g. NaOH, for
10 example in aqueous solution) and an appropriate organic solvent (e.g.

methylene chloride); or

(g) for compounds of formula Ia in which R' represents OCH; or
OCH,CHy3, reaction of a corresponding compound of formula Ia in which R
15 represents OH with dimethylsulfate or diethylsulfate, respectively, for
example in the presence of a suitable base (e.g. an alkali metal hydroxide
such as KOH (for example in aqueous solution at e.g. 50 wt.%)) and an
appropriate catalyst (e.g. a quaternary ammonium halide - such as
benzyltrimethylammonium chloride (for example in CH,Cl, or THF

20  solution at e.g. 10 wt.%)).

Compounds of formula XVI may be prepared by reaction of a
corresponding compound of formula II, as hereinbefore defined, with a
compound of formula XX,

25

N

XX



Al ternatively, conpounds of fornmula XVII may be prepared by reaction of a
correspondi ng conpound of fornmula I with a conpound corresponding to a
conpound WD oBorassl a XI X in which, in place of R3, the groRgTRE0}/&155pr esent,
in which Ra is as hereinbefore defined, for exanple under 5 conditions
descri bed above in respect of the pre@ration of conmpounds of fornmula Ia.
Conmpounds of fornul ae XIV and XXI| may be prepared by reaction of

azeti di ne- 2p 0 la XV
o as. her of Ibararia ol sinfet QondBRRERL' HEY delrRRE QU IO/eCGE
N_COORa XXI éylnthé\ilfgofcorﬁb@lﬁrﬁjsrbfﬁarmﬁlaals her ei nbef ore defined, for exanple
under simlar conditions 15 to those described hereinbefore for synthesis

of conpounds of formJIa | . Conmpounds of fornmula XV, XVIII, XX, XX, XXl and
XXII'l are either rC|aII avai l apl e, are knovvnlnthellter ture, or
may be obt aCﬁ@@O‘lédf’tﬁ raylag, V&WantWHﬁelﬁrmﬁé@ddéé@aPB@@ érein,

by conventi onal

t echni ques, W%%W%Q%Pt(?f%é@é Iogbfl%durtea Y: ﬁfﬁﬁg E #sft“ﬁaﬂaﬁf%m ate

reagents a Qaid OMform@ngdibions. For exanpl e, corrpounds of formula XX may
, be preparen(g)r{gg reaction of a corresponding conmpound of formula XXI wth

azetidine-2- carboxylic acid, for exanple under simlar conditions to those
described 25 hereinbefore. WD 03/018551 PCT/ SE02/ 01557 22 Conpounds of
formulae | and | a, .as definedbove, and derivatives of

H,N

CN XXI

10 for example under similar conditions to those described hereinbefore for

synthesis of compounds of formula I.

Compounds of formula XVII may be prepared by reaction of a
corresponding compound of formula II, as hereinbefore defined, with a

15 compound of formula XXII,

0 F ,
H /N—COORa
HN XXII
NH,
F .

wherein R® are as hereinbefore defined, for example under similar
20  conditions to those described hereinbefore for synthesis of compounds of

formula I,



either, are referred to hereinafter as "the conpounds of the invention".
The conpounds of the invention may exhibit tautomerism Al tautoneric 5
fornms andwoiogtosses t hereof are included within the scope @®CTiSEe2/0myenti on.
Particular tautoneric forns that may be nentioned include those connected
with the position of the double bond 2h the ami dine functionality in a
conpound of fornula la, and the position of the substituent RI . io0

Conpounds of,, the.invention als i i€ bon
atoms and reertRardyorenBRfl et BSRMAR G} bR G A S Bk B

Di ast er eoi i i o'%.f‘};@ﬁﬁt&dfoﬁhm GNVEBbMPBRhd LBEREpHESS t6- J.

chr onmat ogrzsilp y.é:s? e 1\I}gS:I ous stereoi soners my begi so| at ed by slzi)arati on of
a racenic o compeundrioft formutd XINe inonbiolnds plsiengf Rhvkat gronpl R* és g. 15
HPLC techniques. Alternatively the desired optical |soners may be made by
reacti on ofpreseat,apprwhichatRe’ opt asc diersinbefors edefined; i fog sxempleaiusidghder

conditions which wi]l not,cause.raceni sati,on or epinerjisation, . or_.by
deri vat PsatCPBH{t‘OF‘ér‘ieé‘ilgw @gwet ! ZeSREHR i}}eapregé{ 101“0‘1)# SRS 8£ar ation
of the di a%ﬁﬁﬁﬁqﬁ” c derivatives by conventional neans (e.g. HPLC, 20
chr omat ogr aphy over silica). Al stereoisonmers are included within the
scope of the invention. Conpounds of the invention in which the N-I* X 25
O fragment is in the S-configuration are preferred. WO 03/018551
PCT/ SE02/ 0 CxEpodRisPo e femdde coiipendd¥XdF mdye be nuepatiednbyalirsactioncpfide t hose
in which the. _ structural . fra rrenho )

azet1d1ne-2-car%oxyhc acid with, respectively, a compound of formula XV

10  as hereinbefore defined, or a compound of formula XXIII,

H,N N—COOR?
/ XXl

NH,

wherein R? is as hereinbefore defined, for example under similar conditions

15  to those described hereinbefore for synthesis of compounds of formula I.

Compounds of formula XV, XVIII, XIX, XX, XXI and XXIII are either
commercially available, are known in the literature, or may be obtained
either by analogy with the processes described herein, or by conventional
20  synthetic procedures, in accordance with standard techniques, from readily
available starting materials using appropriate reagents and reaction
conditions. For example, compounds of formula XX may be prepared by
reaction of a corresponding compound of formula XXI with azetidine-2-
carboxylic acid, for example under similar conditions to those described

25  hereinbefore.



HOC OCHF2 5 is in the Rconfiguration. The wavy |lines on the bonds in
t he above two fragnments signify the bond positions of the fragnents. 10
Thus, preWersamssponpounds of the invention include: PCT/SE02/01557
Ph(3-C ) (5-0OCHF2) - (R)CH(OH) C( O - (S) Aze- Pab( 2, 6-di F);

Ph(3-C ) (5-OCHF2) - (R)CH(OH) C( O - (S) Aze&Pab( 2, 6-di F) (Owe); and

Ph(3-a) (5- OCHF2) - (R CH(OH) C(O) - (S) Aze- Pab(2,6-di F) (OH). 15 It will be
appr ect at edeBingdiale cikfdrifad 1. AP 18T As difthed ThloRe, BhACEENMivedlaser | bed

above and her el na ter t uncti ona ‘gr oups I nternediate conpounds nmay

need to be gitldresteadfdiediodicecihhfier & ‘@lPsompOuiddef theriabeticifps that it is
desirable to protect include hydroxy, am no and carboxylic acid. Suitable

protecting groups for hydroxy include optionally substituted and/ or
unsat ur at ed IkyI gro t ert-butyl)

_ _ & net hyl I z
Lrial kyl si | Jhe SPrupcaRgs af BivepTion i exhibitsantonan ngmd.l’nléttﬁgrpmerlw
L but yl ¢ ph@@%ﬂssaﬁdﬁm%réswh A PR PR e S 201 @ 25

pr ot ecti ng groups car bOX I C aCI I nc benz esters.

WO 03/ 0185511ar?61{1a$l%9@t699e51%7fonﬁ§ tRtirhaP be niéioneliineluge @H@sﬁe édﬁhee«t@ﬂno and
am di no include t- butyl oxycarbonyl, benzyl oxycarbonyl or

2-tri met hyl withythet posiyioar dfothd do(lb‘keobgmdAm ‘dhena)mmdme ofyentionaity airsa be

protected by hydroxy _ or al koxy %houps and may ' be either nono- or
di pr ot ect ed¢orspound of formula Ia, and the position of the substituent R',

10 Compounds of the invention also contain two or more asymmetric carbon
atoms and may therefore exhibit optical and/or diastereoisomerism.
Diasterecoisomers may be separated using conventional techniques, e.g.
chromatography. The various stereoisomers may be isolated by separation
of a racemic or other mixture of the compounds using conventional, e.g.

15 HPLC techniques. Alternatively the desired optical isomers may be made
by reaction of the appropriate optically active starting materials under
conditions which will not cause racemisation or epimerisation, or by
derivatiéation, for example with a homochiral acid followed by separation
of the diastereomeric derivatives by conventional means (e.g. HPLC,

20> chromatography over silica). All stereoisomers are included within the

scope of the invention.

Compounds of the invention in which the

x@ﬁ

fragment is in the S-configuration are preferred.

25



The protection and deprotection of functional groups may take place before
or after coupling, or before or after any other reaction in the above-
ment i onedwoohemEst i 0 Protecting groups may be renoved i nPaESEpzieNIsE Wit h
techni ques that are well known to those skilled in the art and as
descri bed hereinafter. Persons skille@3in the art will appreciate that, in
order to obtain conpounds of the invention in an alternative, and, on sone
occasi ons, nore convenient, 15 nmanner, the individual process steps
menti oned hereinbefore may be perfornmed in a different order, and/or the
i ndi vi dual Preg&atédorsnpayntie ofptief divedtioat algo dinkchirleeiosst agevhich tthe overal |
route (i.e. substituents may be added to and/or chem cal transfornations
performed wimeturdl fraginent i ntermedi ates to those mentioned hereinbefore in
conjunction with a 20 particul ar reactuon). This may negate, or render
necessary, the need for protecting gr gUps. The type of chem stry invol ved
wll dictate the need, and type, Hd protegting groups as well as the
sequence for acconplishing the synthesis/ 25 The use of protecting groups
is fully described in "Protective Goups'in Oganic Chem stry", edited by
J WF MQOme, PlenumPress (1973), "Protective Goups in Organic
Synthesis", 3d edition, T.W Gee P.GM Wtz, WIley-Interscience
(1999). 30 WD 03/018551 PCT/ SEQR/L B9 ﬁrotected derivatives of
conmpounds of the invention may be conver t&4 Féhem’cally to conmpounds of the
i nvention using standard deprotection techniques (e.g. hydrogenation). The
skill ed’person will also appreciate that certain conpounds of fornula |la
may al so be re{erked %o a§-being "protected

1s in thé R-con 1guratlion.

The wavy lines on the bonds in the above two fragments signify the bond
positions of the fragments.

10
Thus, preferred compounds of the invention include:
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF);
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OMe); and
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OH).

15
It will be appreciated by those skilled in the art that in the processes
described above and hereinafter the functional groups of intermediate

compounds may need to be protected by protecting groups.

20  Functional groups that it is desirable to protect include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include optionally
substituted and/or unsaturated alkyl groups (e.g. methyl, allyl, benzyl or
tert-butyl), trialkylsilyl or diarylalkylsilyl groups (e.g. t-butyldimethylsilyl,
t-butyldiphenylsilyl or trimethylsilyl) and tetrahydropyranyl. Suitable

25 protecting groups for carboxylic acid include C,¢ alkyl or benzyl esters.



5 derivatives" of compounds of fornula |I. Medical and pharnaceutical use
Conmpounds of the invention may possess pharnacol ogical activity as such.

i 0 Conpouwad930issshe i nvention that may possess such acti viPC/SEpz0sa®E, but
are not limted to, conmpounds of formula |I. However, other conpounds of
the invention (including conpounds of 24fornula la) nmay not possess such

activity, but may be adm nistered 15 parenterally or orally, and may

t hereafter mg@lya?gbtéﬁg%: E%Itola s bogy tonfar mdﬁpm fif tot hatiuate «-

phar macol ogi c tive | 'udi ng, but not 0, correspondi ng
conpounds dutyRixyehidohyl, Beadyl6RVRALEEE drWD-giméthyBilyiahodaaresiyounds
that nmay possess sone pharnacol ogical activity, but that activity is

appr eci abl y(Tleowkr Amadino utrogénst may" alst ibeeprozrted fpyobydioxy comhlkoryt hey are
nmet abol i sed), may therefore be described as "prodrugs"” of the active
conpounds. SRERS @W%Eﬁ@ﬂhﬁsm@ﬂot% Priesiedon are useful because they
possess _ pharmacol ogi cal activity, and/or are netabolised in the body

fol |l ow r?g oral 25 or parenteral admi nistration to form conpounds which

possess phapi@sR)iag]dPinP&éirstdction BIFuAGBAY gﬂﬁﬁfmw %alie"%l%@é befbrar e
therefore 1ndicated as pharnmaceuticals. According to a further aspect of

t he i nvent ignaftéerceupinghos mfore dedaftdreanypothempeaniids o thbeaboweenti on for
use as pharnaceuticals. WO 03/018551 PCT/ SE02/ 01557 26 In particular,
conpounds chentignadgdamiedn are potent inhibitors of thronbin either as
such and/or (e.g. in the case of prodrugs), are netabolised follow ng
admnistration to formpotent inhibitors of thronbin, for exanple 5 as may

be denppst rﬁ%ﬁ‘e@ﬁhgl %ﬂgﬁpé ﬁ%sbg?éﬁék%f@% Q@é&\aﬁvam%yw'itw QRERHGuel tRattdrE ombi n

inhibitor", we in e conpounds t orm
well known to those skilled in the art and as described hereinafter.

Persons skilled in the art will appreciate that, in order to obtain compounds

of the invention in an alternative, and, on some occasions, more convenient,

15 manner, the individual process steps mentioned hereinbefore may be
. performed in a different order, and/or the individual reactions may be
performed at a different stage in the overall route (i.e. substituents may be
added to and/or chemical transformations performed upon, different
intermediates to those mentioned hereinbefore in conjunction with a

20  particular reaction). This may hegate, or render necessary, the need for

protecting groups.

The type of chemistry involved will dictate the need, and type, of protecting
groups as well as the sequence for accomplishing the synthesis.
25
The use of protecting groups is fully described in “Protective Groups in
- Organic Chemistry”, edited by J] W F McOmie, Plenum Press (1973), and
“Protective Groups in Organic Synthesis”, 3™ edition, T.W. Greene &
P.G.M. Wutz, Wiley-Interscience (1999).

30



thronbin inhibitor, in an experinentally-detectable anmount, and within a
predeterm ned tine (e.g. about 1 hour), follow ng oral or parenteral 10
adm ni st reDioen1g5see, for exanple, Test E bel ow) or, alter mamwiSEet/y1557
following incubation in the presence of |iver mcrosones (see, for

exanpl e, Test G below). The conmpound®5of the invention are thus expected
to be useful in those 15 conditions where inhibition of thronbin is

required, it g i l: e Y1k SedRdieat ed,

ol udi ng i Savali A of et GORRE 1A intiohC B bbocdikER °Ch < and
hyper coagul ¢heinlit4lyy it6 c&hFodn@ndfqhet irs@He6n Ofsiggi st dard ngépidteedonan. It is
known that 20 hypercoagulability may |ead to thronbo-enbolic diseases.
Condi ti ons taclwoques @ hiydrogeppaeebabe sioiled persandvilhaleebppreseindt thatdi seases
which may be pentioned,include inherited or acqujred activated protein C
resi st ance,CW%C%PPWSf%ﬁ%WU{?-%IPQY k5o R redsreRd (P 2%beiBg) ProfRefetnher it ed
or acquire 1 clhencl i i inlll, protein C, protein S,

hepar i nL§25 %’5&%&%’% #féo%we}lrﬂc%tgr{éﬁ#?%ﬁs known to be associated with

hyper coagul ability . and thronbo-enbolic disease include circul ating

ant i phosphol i pid anti bodi es (Lupus anticoagul ant), honocysteinem , heparin
i nduced t hridietlivay aadepha naactudichbases in fibrinolysis, as well as

coagul ati on syndronmes (e.g. dissem nated intravascul ar coagul ation (DI C))

30 and vascular injury in general (e.g. due to surgery). WO 03/018551
nt_of conditions ere re i s an

PCT/ SE02/ 01557 27d Thfet tr.ea%{ge _ v@ het _
undesi r abl & URRELs 3t the {RYGHIAN HAY posEess phaemac f’glt‘f?t)@ﬁ‘ BohgRR Sty i ty, for
| i i - di | ; ! : 5 .
Par 1) i ar G S SARIFIRE h il BePaRT e AR o Rl PHACIRAE AT ot
not limited to, compounds of formula I.

However, other compounds of the invention (including compounds of
formula Ia) may not possess such activity, but may be administered
15 parenterally or orally, and may thereafter be metabolised in the body to
form compounds that are pharmacologically active (including, but not
limited to, corresponding compounds of formula I). Such compounds
(which also includes compounds that may possess some pharmacological
activity, but that activity is appreciably lower than that of the “active”
20 compounds to which they are metabolised), may therefore be described as

“prodrugs” of the active compounds.

Thus, the compounds of the invention are useful because they possess
pharmacological activity, and/or are metabolised in the body following oral
25 or parenteral administration to form compounds which possess
pharmacoiogical activity. The compound§ of the invention are therefore

indicated as pharmaceuticals.

According to a further aspect of the invention there is thus provided the

30  compounds of the invention for use as pharmaceuticals.



and/ or prophylactic treatnent of venous thronbosis (e.g. DVT) and

pul monary enbolism arterial thronbosis (e.g. in nyocardial infarction,
unst abl e wWOEBMNERSSt hr onbosi s- based stroke and peri pheral aPC&SEa/015687

t hronbosi s), and system c enbolismusually fromthe atriumduring atri al
fibrillation (e.g. non-valvular atrial26fibrillation) or fromthe |eft
ventricle after transmural myocardial infarction, or caused by congestive
heart failure; prophylaxis of re-occlusion (i.e. thronmbosis) after

t hronbol ysi s, percutaneous trans-|lum nal angioplasty (PTA) and coronary
bypass 15 dpejaiticwlas; cdnigoypide wdithe Gnveitioneart potethdahibitais of thfoettdsur gery
and vascular surgery in general. Further indications include the

t her apeut i ccithet/asr spelo e t(E @ tinesharmwase o3f prodivgs), narcetdtahalisedscul ar

| ati d .h i ltiple. tr : 0 i i [
other mechaRIGHTGATTUDAGHShio (HELPHERE MOIPIBio8 ararabinn [ichesthew th
foreign Ssur%sﬁg%ngﬁehn@glﬁg%M iﬁ'ﬂff@?@%@éﬁ&%@cﬁ?elg@f ts, vascular stents,

vascul ar ca ani cal an ol'ogi cal prosthetic valves or any

ot her nedi cal device; and anticoagul ant treatnent when blood is in contact
wi th nedi cal devices outside the body such as during cardiovascular 25

sur gery usiByg “arddragtofl aitigromduhiinkibator’l, rwé aeetodé abpwiosinds tthat fomer apeut i ¢
and/ or prophylactic treatnent of idiopathic and adult respiratory distress
syndrone, phiampiar inhibifredn ar emsmlﬁrgaklw&fwﬂﬂe ITROHI g and W HhinoR

chenot her ap eptic .shock, septy ba, iRl tory responses ich

i nclude, b e%eftggﬂl&edl :ﬁmet e(a'gr p:?boglggha,ho%rgm@mﬁw%r%rﬁ C rzat%é?rgg%r,ﬁer osis
such 3qyas AR AaYi oA (b & 8t eﬁ'érﬁ?ﬁ:sqe@tng HellGw Qf,@férﬁd}i@¥,afdm%mﬁ%| erotic
pl aques, WO 03/018551 PCI/ SE02/ 01557 28 cerebral arterial disease,
cerebral i nhautetionnin ther pleseaicet bf tinboriicrosomeelised, foerRamipden TgyerG pher al

arterial disease, ischaem a, angina (including unstable angina),
reper f usi orbetia¥hge, restenosis after percutaneous trans-|um nal

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

where anticoagulant therapy is indicated, including the following:

The treatment and/or prophylaxis of thrombosis and hypercoagulability in
blood and/or tissues of animals including man. It is known that
20  hypercoagulability may lead to thrombo-embolic diseases. Conditions
associated with hypercoagulability 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 antitflrombin III, protein C, protein S, heparin
25 cofactor II. Other conditions known to be associated with
hypercoagulability .and thrombo-embolic disease include circulating
antiphospholipid antibodies (Lupus anticoagulant), homocysteinemi,
heparin induced thrombocytopenia and defects in fibrinolysis, as well as
coagulation syndromes (e.g. disseminated intravascular coagulation (DIC))

30  and vascular injury in general (e.g. due to surgery).



angi opl asty (PTA) and coronary artery bypass surgery. 5 Conpounds of the

I nvention that inhibit trypsin and/or thronbin may al so be useful in the

t r eat mentwofosfpmssreatitis. The conpounds of the inventi onParSEVHUSS7

i ndicated both in the therapeutic 1o and/or prophylactic treatnent of
these conditions. According to a furtl28r aspect of the present invention,
there is provided a nethod of treatnment of a condition where inhibition of
thronbin is required which nethod conprises admnistration of a

t herapeutically effective 15 anount of a conpound of the invention to a

person suf fegd Ngeathiem oI cofdifieBPt whER tibre SI4CAnauR@iiablObxcddse ofonmpounds
of the invention will normally be adm nistered orally, intravenously,

subcut aneouhtombinuceatiopt reghal lof, Heperabigulamdisgl | for 2Ratpbcheal |y,
bronchially, by any ot her parenteral route or via inhalation, in the form
of phar mac&isuredageperapye siseases wishpsiAlzheimssiidiserseof the i nvention in a
phar maceutlcal |y acceptabl e dosage form Depending upon the disorder and
pati ent to be treated and the route of 25 adm ni stration, the conpositions

may be admipy gt 5 iBhsd NI hALS By B86n H“iﬂ%hf?ife lﬁx r}f%fh;peﬂhbon may

al so be conbi ne /or co- admnistéred w any antit I c agent(s)

wi th a diffadant pﬁ@;@l’(}ﬁlmtﬁdﬂ tréftment l@fh,veﬁucsh thsorabesior (¢1pr DVM)t had
followi ng: the antiplatelet agents 30 acetylsalicylic acid, ticlopidine and
cl opi dogr elpulmbn@tryb@nﬁwélsnec%rmrml theoobogs g3 PCTSEordioh Satarctig, and/ or

synt hetase inhibitors; fibrinogen receptor anta i sts. stacyclin
m netics: Eﬁ? did28iNd 2 BTORAPHF s A -?ec%ﬁforpe(lp?g‘)a i sts;

and i nhjbi Bt s foRRE SYBRRYL 43 oLt ggﬁgég_ ﬁoﬁb%&g{mﬁﬁrm&n@ aftl}f

i nventi'gn nma e’co
fibrillation (e.g. non-valvular atrial fibrillation) or from the left ventricle

after transmural myocardial infarction, or caused by congestive heart
failure; prophylaxis of re-occlusion (i.e. thrombosis) after thrombolysis,
percutaneous trans-luminal angioplasty (PTA) and coronary bypass
15  operations; the prevention of re-thrombosis after microsurgery and vascular

surgery in general.

Further indications include the therapeutic and/or prophylactic treatment of
disseminated intravascular coagulation caused by bacteria, multiple trauma,
20  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 devices outside the body such as during cardiovascular
25  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, septicemia, inflammatory responses, which
include, but are not limited to, edema, acute or chronic atherosclerosis such

30 as coronary arterial disease and the formation of atherosclerotic plaques,



adm nistered with thronbol ytics such as one or nore of tissue plasm nogen
activator (natural, reconbinant or nodified), streptokinase, urokinase,
prour oki maea3/oassssoyl at ed pl asm nogen- strept oki nase acti vRCarSEoDmM3EEX
(APSAC), animal salivary gland plasm nogen activators, and the like, in the
10 treatnment of thronbotic diseases, i28 particular nyocardial infarction.
According to a further aspect of the invention there is provided a

c i T aspect of the inve provi ded a
e R S G R R T e

15 Sui t abl ecrfligolistn dsifshepdl dﬁ@i&@ﬁﬁé@&&d&}@&nﬁﬁ%ﬂgﬂyﬁﬁhbm&ﬂ uhdtghlapeuti c
treatment of hunmans are about 0.001-100 ng/ kg body wei ght at peroral

admi ni st r atangmandeperdidsion damyddey rostdnosieiafter parcpaneows tens-luminal

adm ni stration, excluding the weight of any acid counter-ion. 20 For the
avoi dance ' FNgRRIBtY (Bd Alsad QoEpRary artere byRdsmsuigeE%t ment " i ncl udes

t herapeytic and/ or prophylactic treatnent. Conpounds of the invention have
t he advantage that they may be nore 25 efficacious, be less toxic, be

| onger acti : af.: LMty : <oPr oduce
g Gé(?r%—lg@ﬁ‘f{@s 8f HoaARNtibANEA 1ﬁhllﬁﬁgg¥élgna d/&et}fggfrllzugg%é?élso

fewer side cts, be nore easily absor or ter

phar macoki retusefiriafthé ecbenent dfipghereatitial bi oavail ability and/or | ower

cl earance), than, and/or have other useful pharnacol ogical, physical, or
chem cal, properties over, conpounds known in the prior art. W 03/018551

PCT/ SE02/ 01357 30 Conpounds. of f.he inyentign have the_ further
advant age t C‘_FHB?“‘HSSBOPQE ’é’d’ﬁfﬂ?’%laéer ﬁ?}‘sl lé‘gécafn%% i ¢ thEFRPREYHPounds
known 119 ¢ AR RbpRYThctic AP 6Fihcl8RbRdRiohe ol ! ow ng test procedures
may be ‘enpl oyed.

According to a further aspect of the present invention, there is provided a

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

which method comprises administration of a therapéutically effective

15 amount of a compound of the invention to a person suffering from, or

susceptible to, such a condition.

The compounds of the invention will normally be administered orally,
intravenously, subcutaneously, buccally, rectally, dermally, nasally,
20  tracheally, bronchially, by any other parenteral route or via inhalation, in the
form of pharmaceutical preparations comprising compbund of the invention

in a pharmaceutically acceptable dosage form.

Depending upon the disorder and patient to be treated and the route of

25  administration, the compositions may be administered at varying doses.

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

30 acetylsalicylic acid, ticlopidine and clopidogrel; thromboxane receptor



Test A Determnation of Thronbin Clotting Time (TT) The inhibitor solution
(25 L) is incubated with plasma (25 L) for three 10 mnutes. Human

t hr onbi n W0 08/6851 Si gna Chem Co or Hemat ol ogi ¢ Technol ogcesEor/eounsbuf f er
solution, pH7.4 (25 L, 4.0 NNH units/nmL), is then added and the clotting
tinme neasured in an automatic device (2 10; Anelung). 15 The thronbin
clotting tinme (TT) is expressed as absol ute val ues (seconds) as well as

the ratio Oénd-}'?rr g‘%ﬁth%’ée iiﬂﬁﬁ%%?ﬁ‘?rﬁﬁﬂ_ﬂ_ ent Rcditop &rﬂa%d?ﬁét?j P%s.tic}{-gg%- The

| atter ratios ge 1-0) are plotted agal nst the concentfatio

i nhi bi tor mimetiés; aptsdsphodidjtetdrd frhibiestsi A BPgsvémler (BYPLan&poeAnss curves
according to the equation 20y = a/[ |+(x/1C50)s] where: a = nmaxi num
range, i . e.ant inkibitogs opeabbxypeptulase s €sidhse curve; and 1C50 = the
concentration of inhibitor that doubles the clotting tine. The

cal cul ations are processed on a PC using the software program G aFit

Version 3. FRLABARUS LOMEMA IS B Hule Be A8HLARAAHYG: kol Er1 thacus

25 Sof t war e, at her barrow, ITnpéria I'ence,” London, WK).

Test B Det efdrhinddtéred wiith TRMORHBYI s HCRi dsi iR o thbBreroCNEQRTS8EhnogBRbOL i C
Assay The thronbin inhibitor potency is neasured with a chronogenic

substrate &fivaatrh(uhturah, aedmbmadB8afr meddified), nsrempkatase pruoclanasy; ( Rosys
AG CH 8634 WD 03/018551 PCT/ SE02/ 01557 31 Honbrechti kon, Swtzerland),
usi ng 96- walTPUrgkingsey cApRYy Itedr FlasminoesERPtokIngse arctivaiom rqomRlex My,  USA;

Cat No 3690),. K | pt i test bst i 2 L),,0.1 - 1
ot R 5550 o SIS S AR 0 BB L
differept coNgRRALI 6f ihPORbole dfRa&sCin particular myocardial infarction.

According to a further aspect of the invention there is provided a
pharmaceutical formulation including a compound of the invention, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

15
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 any acid counter-ion.

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

therapeutic and/or prophylactic treatment.

Compounds of the invention have the advantage that they may be more
25  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, properties over, compounds known in the prior art.



5 anal ysed as sanples in the assay. 2 gL of test sanple is diluted with 124
gL assay buffer, 12 L of chronopgenic substrate solution (S 2366,

Chr onogerw®,03dsadal , Sweden) in assay buffer and finallyPC2/SE0Z0155F

t hronbi n solution (Human a-thronbin, Sigma Chem cal Co. or Hematol ogic
Technol ogi es) in assay buffer, are add6d, and the sanples 1o m xed. The
final assay concentrations are: test substance 0.00068 - 13.3 gnol/L,

S- 2366 0. 33&%8{1% &{h%riﬁgpﬁﬁbtpg%&%ewewyé %ah?rTMah%%%%aﬁﬁfe&::@?gce

i ncrement m nutes incu ion a s used for ca tion of
per cent age ygutitinidteredileds frdtfucn€lyiths@6Bpsunds kne@mHartRe ptior Bitanks wi t hout
i nhibitor. The 1 C50-robotic value, 15 corresponding to tﬁe i nhi bitor
concentration which-causes 50% i nhibition of the thronbin activity, is
calculated froma | Qg concentration vs. % inhibition curve. Test C 20

Det er mi nat iBi9legicalikesthni bi ti on Constant K; for Human Thronbin K;

- det er m_nat},0n re de. usi chronpgeni ¢ substrate nmethod, perforned
at 37C dn ?%%A@Wé?g%%sgﬁ?f‘%ﬁeagbe%m%hg?ﬁ@@"){ﬁiche, Basel, Switzerland).
Resi dual enzyne activity after incubation of human a-thronbin with various
concentrations of test conpound is determ ned at 25 three different
substrate clgsc@Antrati ons, and i s neasured as the change in optical

absorbance at 405 rim Test conpound solutions (100 .tL; normally in buffer
or saline detemnhimatign ofdhrambiy Clotiing TimeddTwi t h 200 .iL of human

>l oni ¢ 118 B0 (B oE et et 1aty Rl 2o LR SR v
Nacl) agnt ghitad B3fbdd dtdnnindf N YSigthaATLRAIPEESor HbrhdiBIdgbas Bio- A

60 L sanpl ogét her w't water, °i's a
Technologies) in buffer solution, pH 7.4 (25 pL, 4.0 NIH units/mL), is then

added and the clotting time measured in an automatic device (KC 10;

Amelung).

15 The thrombin clotting time (TT) is expressed as absolute values (seconds)
as well as the ratio of TT without inhibitor (TTy) to TT with inhibitor (TT;).
The latter ratios (range 1-0) are plotted against the concentration of inhibitor
(log transformed) and fitted to sigmoidal dose-response curves according to
the equation ‘ 4

20 y = a/[1+(x/ICs0)’]
where: a = maximum range, i.e. 1; s = slope of the dose-response curve; and
ICso = the concentration of inhibitor that doubles the clotting time. The
calculations are processed on a PC using the software program GraFit
Versioh 3, setting equation equal to: Start at 0, define end = 1 (Erithacus

25 Software, Robin Leatherbarrow, Imperial College of Science, London, UK).

Test B

Determination of Thrombin Inhibition with a Chromogenic, Robotic Assay

The thrombin inhibitor potency is measured with a chromogenic substrate

30  method, in a Plato 3300 robotic microplate processor (Rosys AG, CH-8634



to 320 L of the substrate S-2238 (Chronogeni x AB, Ml ndal, Sweden) in

assay buffer, and the absorbance change (AAmn) is nonitored. The final 5
concent r aWD®n®18561 S- 2238 are 16, 24 and 50 nol /L and of tircCorsigdzio357125 N H
U nL. The steady state reaction rate is used to construct Dixon plots, i.e.
di agrans of inhibitor concentration ¥3. 1/ (AA nmin). For reversible,
conpetitive 1o inhibitors, the data points for the different substrate
concentrati L-eal l : trad | e i ' = -K;.
Toot D Dot dTTRER8h; SibRHmE) W e e R A REGRRE il 1
APTT is det(@otane Canibrihe, e ANUSAL OaTd 86901t Stopk aslmioMst bf tdye reagent
PTT Automated 5 manufactured by Stago. The inhibitors are added to the

pl asma (10 substahcdin OMSO (2i joln), t0ol 90 pimgllIasare)dilatet sercallbyal 8d(2dith t he
APTT reagent for 3 mnutes followed by the addition of 100 gL of calcium
chl ori de sdtutilonwith a5 tanedbiaprien sdifisrarnforaentritiges yhigheareg

coagul atii on _apal yser KC 10 nel ung ccording to thg instructy,ons of the
Feagent Spr GtbaRY a5 emplsop i Rrrne 2 A Bk uhft s Mpla iR
(seconds) I t he tigr ofhrbm i h Liphi bl (ART to APTT
with inhi biaat%%&(kgﬁ%’)h BB |‘gtte:€’Erei§4t°it 0% ngryg;epdll?ggmaﬁg g@gfted

agai nst t heClgontspehbatMomdal, Swhdé)t @r adshg buffexnaid fineldy 1@ndLfof ted to

si gnoi dal dose-response curves according to the equation y =

a/ [ 1+( x/ | Chshbinhesadutian = (Haxiam nmor-thngeabir, . eSigina s Chesliogle Gb. t be
dose-response curve; and 30 1C50 = the concentratiqn of inhibitor that
doubl es t hddematolegig Teahnolopies)\ip assey 1Bstar, pog/added/ endsthe sanplgs cul at i ons

are pr q%essrg&egp a P’ﬁléj s Hgalt hgss%())/f t Bhedia2idhs™ a%‘re(:i':I ttest substance

0.00068 - 13.3 umol/L, S-2366 0.30 mmol/L, a-thrombin 0.020 NIHU/mL.

The linear absorbance increment during 40 minutes incubation at 37°C is
used for calculation of percentage inhibition for the test samples, as
compared to blanks without inhibitor. The ICso-robotic value,
15 corresponding to the inhibitor concentration which causes 50% inhibition of
the thrombin activity, is calculated from a log concentration vs. % inhibition -

curve.

Test C

20 Determination of the Inhibition Constant K_i for Human Thrombin

K;-determinations are made using a chromogenic substrate method,
performed at 37°C on a Cobas Bio centrifugal analyser (Roche, Basel,
Switzerland).  Residual enzyme activity after incubation of human
a-thrombin with various concentrations of test compound is determined at
25  three different substrate concentrations, and is measured as the change in

optical absorbance at 405 nm.

Test compound solutions (100 pL; normally in buffer or saline containing
BSA 10 g/L) are mixed with 200 pL of human a-thrombin (Sigma
30 Chemical Co) in assay buffer (0.05 mol/L Tris-HC] pH 7.4, ionic strength



Version 3, setting equation equal to: Start at 0, define end = 1 (Erithacus
Software, Robin Leatherbarrow, Inperial College of Science, London, UK).

| C50APTT we odeissaed as the concentration of inhibitor in [RCFSEOPIASTAR t hat
5 doubl es the Activated Partial Thronboplastin Tine. Test E Determ nation
of Thronbin Time ex vivo The inhibiti82 of thronbin after oral or
parenteral adm nistration of the 1o conpounds of the invention, dissolved
in ethanol: ' i 2 ol LRed . ' whi ch,
one-or 1w Uity S WHENICH Coilllning S ARTRISE ahd aERSE) B Sorh el ter T or
bl ood sanplihnfe Ogbas tBi6. A HOOHL @a@ble@rw%etﬁ& with ZXRErdMeates) isdaded! ood
sanples are withdrawn at fixed tines after the admnistration of the
conpound i ntb@20 jak tof ¢he sblewral® Se2AH8a(Cliramogepir ABs ddondat; i Sweden) sol ut i on
(0.13 nol per L nd 9 parts of blood. The tubes are.centrifuged to obtain
pl at el et pc?éﬁ%?va% anédﬁ?taLS%Tiban’ea%]ﬁﬁ‘g@aﬁ%/@émM%W’é@F?A-t dtedimalth 100 L

of cold acetonitrile. T I re cemrifuged for. 10 m.n at 4000
rpm 75 3gL GORCPHLALOS %ﬁr%‘??ﬁg{%ﬁﬁ%r 24(ﬂnﬁuﬂtﬁn¥fﬁﬁha}é OII_-té'fong??lﬁ‘(ljéfgé mc acid.
10 L vol unggre e resulting solutions are anal ysed by LC-MS/MS and the
concentrations ~of thronbin inhibitor are determ ned using standard curves.
Test F 25 Determ nation of Plasma Cl earance in Rat Plasma cl earance is
estimated in rmale Sprague Dawl ey rats. The conpound is dissolved in water
and admi ni skher gtdadysstatesighetivmrado s udral toscansirect Dovonaplos, idodmgodme gnol / kg.
Bl ood sanpl es. are col | ected at freqym i.ntervals up to 5 hours after drug
admi ni st r atfomhitogoresANAON Y e LAY MBYedt ahdeyes 80mpstidEpar at ed
from the bLopdiSal e 809 JhANTheHCSS rfofont'sEhstrat UORALAARIORS 2t 8my©

form straight lines which intercept at x = -K;.

TestD
Determination of Activated Partial Thromboplastin Time (APTT)

15 APTT is determined in pooled normal human citrated plasma with the
reagent PTT Automated 5 manufactured by Stago. The inhibitors are added
to the plasma (10 pL inhibitor solution t0 90 uL plasma) and incubated with
the APTT reagent for 3 minutes followed by the addition of 100 pL of
calcium chloride solution (0.025 M) and APTT is determined by use of the

20  coagulation analyser KC10 (Amelung) according to the instructions of the

reagent producer.

The clotting time is expressed as absolute values (seconds) as well as the
ratio of APTT without inhibitor (APTTy) to APTT with inhibitor (APTT)).
25 The latter ratios (range 1-0) are plotted against the concentration of inhibitor
(log transformed) and fitted to sigmoidal dose-response curves according to
the equation
y = a/[1+(x/ICs)’]
where: a = maximum rangg, i.e. 1; s = slope of the dose-response curve; and

30 ICso = the concentration of inhibitor that doubles the clotting time. The



(10% final concentration). 50 L of plasma sanples are precipitated with
100 L of cold acetonitrile. The sanples are centrifuged for 10 m nutes at
4000 rpmwoI3k18561 t he supernatant is diluted with 75 .tL @CTGERZHIOT M C
acid. 10 L volunes of the resulting solutions are anal ysed by LC- M5/ M5 5
and the concentrations of thronbin inBBbitor are determ ned using standard
curves. The area under the plasnma concentration-tine profile is estinmated

using the laog/linear tr i dal rul d i nf i tinme.

Pl asma cl edf N&%l%ﬁ?}eogpfcﬁgéeg%ognlﬁ:ﬁggqlflg)e(thé el(:yfev?& rﬁ%n%%)%élﬂcf}gglge/ AUC io
The val ues a8 ohePoddiffly iequitiéirefliddto: Stastat @, [RFREdMiPE PIEFthdcAs Vi tro
Stability Liver m croso%res are prepared from Sprague-Dawl ey rats and hunan
liver 15 Sufples, Roborbéatherbarromt, émpetialSOb¥egeltieS cenpy Wudkloay BKi)ncubat ed
at 37C at a total mcrosone protein concentration of 3 nmg/nL in a 0.05

mol /L TR $CenAPET isdefined ag the onogatrptien ehahibitor inchempadlasma fhabH (2. 5

nmmol /L) - a DPH (0.8 /[ L):JThe . initial,.concentration of conpound is 5
or 10 rol %PB@&&Q? é&“é{ﬁmaﬁl’gﬁl TRrombeRRnTiRE+ 5 60 ninutes after the
start 20 of the incubation. The enzymatic activity in the collected sanple
is imediately stopped by adding 20% nyristic acid at a vol une
correspondimegt E0 3. 3% of the total sanple volune. The concentration of

conpound rémaini ng (FINAL CONC) in the 60 mn. sanple is determned by
means of LOdsemsinatjon of dippémbuvlineerdivat zero tine as reference 25 (START

CONC). The % of degraded thrqnbin. inhibitor is calcul ated as: _.100% X
[ START condjhe. H{Wlﬁlﬁtﬂ @%ﬂ@]oﬂg’m@%‘eémé W%@FS&% E@W%E@zf’@fgw 35

10 compounds of the invention, dissolved in ethanol:SolutolK:water (5:5:90),

is examined in conscious rats which, one or two days prior to the
experiment, are equipped with a catheter for blood sampling from the
carotid artery. On the experimental day blood samples are withdrawn at
fixed times after the administration of the compound into plastic tubes
15 containing 1 part sodium citrate solution (0.13 mol per L) and 9 parts of

blood. The tubes are centrifuged to obtain platelet poor plasma.

50 puL of plasma samples are precipitated with 100 pL of cold acetonitrile.
The samples are centrifuged for 10 minutes at 4000 rpm. 75 pL of the
20 supernatant is diluted with 75 pL of 0.2% formic acid. 10 pL volumes of
the resulting solutions are analysed by LC-MS/MS and the concentrations

of thrombin inhibitor are determined using standard curves.

Test F

25  Determination of Plasma Clearance in Rat

Plasma clearance is estimated in male Sprague Dawley rats. The compound
is dissolved in water and administered as a subcutaneous bolus injection at a
dose of 4 umol/kg. Blood samples are collected at frequent intervals up to 5
hours after drug administration. Blood samples are centrifuged and plasma

30 is separated from the blood cells and transferred to vials containing citrate



Test H Arterial Thronbosis Mddel Vessel danmage is induced by applying
ferric chloride (FeCl3) topically to the carotid artery. Rats are

anaest hetwoad/owdssh an i ntraperitoneal injection of 5 sodiPamSgentishar bit al
(80 ng/ kg; Apot eksbol aget; Umrea, Sweden), followed by continuous infusion
(12 ng/ kg/ h) throughout the experinent34 Rat body tenperature is nmaintained
at 38C t hroughout the experinent by external heating. The experi nent
starts wt 0 ' I i Q@ j hHdt

125111 bri nd0Zh (PRb EpEEerRFichP' RRGPLRE plasthy Baplle e e Bl e e
UK) is giverod pLréveslaugkionittide.| Thais@dpRs ate contrifaged or 1 Beninubsequent

i ncorporation of fibrin(ogen) into the thronbus. he proxi mal end of the
carotid art400 peymdiit nL oiphecepeinataat pd ddufed withe(BL of.2% fersicc(r); Dow

Corning, M,  USA) aqpened | engt hways,. contai ning FeCl3-soak ; 55%
W w, NErck,aceéijr ﬁét#&dt"?lu@‘? @nfrwﬁtlag Spaybions aee paglysrd Eﬂa&mﬁ\ﬂﬁ;
Munktel I, &G sho ) t. Of | ery. 1S e o Fed 3
for 10 i n Stﬁancmcgﬂfﬂg@sr%fn@\?oexj&gﬁ gl_mﬁglﬁ&elj %ng;e§?r£r§ﬁng% gglné‘g%%%gaééed in
saline. Fifly 8 ngheréAhRler hReIGANRIbAcAItiRIon-fithe HOPYES edtifatelinsed in
saline. Reference bl ood sanples are also taken for ‘determ nation of bl ood
1251 - act i vidsyng tBe nogiiiresar afrapazoidet Tudg entd extrapolhdl to2hfinifer tinmgen, and
at the end of the experinent. The 125l-activity in the reference blood
sanpl es andlasma glegsanced bdneitthe rempeurd isdthen detergumnehas counter (1282

Compuganma; LKB Wl |l ac Oy, Turku,, Einland) on the sanme day as the
experinment is perforned. ﬁ%‘bﬂ?%%ﬁfg size is determned as the anopunt of

1251 - act,i vi i r i el segnment in relation 25 to the
1251 - agltoi virl%e ?ﬂnﬁ‘tgi%%bﬁglge% @p@%ﬁ%ener al Experinmental Details TLC was
performed on silica gel. Chiral HPLC analysis was perfornmed 30 using a 46

nm X 250 mm ChiGraI cel OD colum with a 5 cmguard col um.
Test '

Determination of in vitro Stability

Liver microsomes are prepared from Sprague-Dawley rats and human liver
15 samples according to internal SOPs. The compounds are incubated at 37°C
at a total microsome protein concentration of 3 mg/mL in a 0.05 mol/L
TRIS buffer at pH 7.4, in the presence of the cofactors NADH (2.5 mmol/L)
and NADPH (0.8 mmol/L). The initial concentration of compound is 5 or
10 pmol/L. Samples are taken for analysis up to 60 minutes after the start
20 of the incubation. The enzymatic activity in the collected sample is
immediately stopped by adding 20% muyristic acid at a volume
corresponding to 3.3% of the total sample volume. The concentration of
compound remaining (FINAL CONC) in the 60 min. sample is determined
by means of LCMS using a sample collected at zero time as reference
25 (START CONC). The % of degraded thrombin inhibitor is calculated as:

100% x [START CONC]- [FINAL CONC]
° [START CONC]




WO 03/018551 PCT/ SE02/ 01557 36 The col umm tenperature was nai ntai ned at
35C. Aflowrate of 1.0 nL/mn was used. A Glson 115 UV detector at 228

nm was usw0.03/0k8s51 nobi | e phase consi sted of hexanes,

trifluroacetic acid and the appropriate ratios are |isted for
each. compound. Typically, the product 3as 5 dissolved in a m ni nal
and this was diluted with the nobile phase. LC M5/ M5 was

of et hanol
per f or med
abm 4x1

‘j: a HP-1100 instrunent equi pped with a CTCPAL inje
Ther noQuest, Hypersil BDS- io C18 colum. An API-3

et hamolr/sEnzio1557

anount

ctor and
000

(Sci ex) MS ApkagtPhrottsosusPibdelhe flow rate was 1.2 ml/mn and the nobile

phase (gradrent) consisted of 10-90% acetonitrile with 90-10% of
ammoni um acéessekdainagh is omdwdedi g apply2eg fenrici chlavdd.(Fe€ly) tepideity pect r a

wer e recorded usi,ng tetramet hyl silane as the internal standard.

spectra wertBeg
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followed by continuous infusion (12 mg/kg/h) throughout the experiment.
Rat body temperature is maintained at 38°C throughout the experiment by
external heating. The experiment starts with a 5 minutes control period.
Five minutes later, human '*’I-fibrinogen (80 kBq; IMS53; Amersham
International, Buckinghamshire, UK) is given intravenously and is used as a
marker for the subsequent incorporation of fibrin(ogen) into the thrombus.
The proximal end of the carotid artery segment is placed in a plastic tube (6
mm,; Silastic®; Dow Corning, MI, USA) opened lengthways, containing
FeCls-soaked (2 pL; 55% w/w; Merck, Darmstadt, Germany) filter paper
(diameter 3 mm; 1F; Munktell, Grycksbo, Sweden). The left carotid artery
is exposed to FeCl; for 10 minutes and is then removed from the plastic
tube and soaked in saline. Fifty minutes later, the carotid artery is removed
and rinsed in saline. Reference blood samples are also taken for
determination of blood '*’I-activity, 10 minutes after the injection of '*I-
fibrinogen, and at the end of the experiment. The 1251-activity_ in the
reference blood samples and the vessel segment are measured in a gamma
counter (1282 Compugamma; LKB Wallac Oy, Turku, Finland) on the
same day as the experiment is performe;d. The thrombus size is determined

as the amount of “I-activity incorporated in the vessel segment in relation

to the '*I-activity in the blood (cpm/mg).

General Experimental Details

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.

4 "M aqg.

3C NWR

i nt er nal
2,6-di F)
7



37 (i) 3-Chl oro-5-nethoxybenzal dehyde 3, 5-Di chl oroanisole (74.0 g, 419
nmmol) in THE (200 nL) was added dropw se to nagnesiumnetal (14.2 g, 585
nmol , prewa@ashedsnith 0.5 N HC) in THE (100 nlL) at 25C. PATISED2/01387
addition, 1,2-dibronoethane 5 (3.9 g, 20.8 mmol) was added dropw se. The
resultant dark brown mixture was heaBéd at reflux for 3 h. The mixture was
cooled to 0C, and N, N di nethyl formam de (60 nlL) was added in one portion.

The mi xt Ur%}‘é@%gg ttb%ip@fh%@re"“v&a@ fiagithivedeithssed.3 K 4% Thie 8pd 6N HC

(500 ni). ined organic extracts were washed wth brine (300 ni),
dried io (NaR&G¥) wakiustér eal @ﬂubmot&mrcwmﬂon Bt 228 wmn twasgiseel. afhei | . Fl ash
chromat ography (2x) on silic % eluting with Hex: Et CAc (4:1) afforded
the sub-ti the vl;@pp@smcm(smze@oé e3494s, £thamoy enfl dviflsirpaceti aguk apdabe vHz,
CDC13) 6 9.90 (s

(s, 3H). (idPPraRIEsie 'égta)sfsarﬁjﬁ %&%Q@Q’&E&%ﬁ@?&@%@@l# Vot product was) * 7
GoC12 (250 O G Bot S petdl Siahol! allihie SESHR0Y b g ol

was added dhgpié pRasever 15 min. After stirring, the reaction mxture for 2
h, H20 (50 nL) was added slowly. The solution was then extracted with Et20
(2 x 100 nmL). The organic |ayers were conbined, dried (Na2SO4), filtered

and concentrated in vacuo._ Flash chromato raphy on silica gel .eluting with
Hex: Et OAc (4 i\)ISéNISowawerﬁ@ér@dblsmg peHEo Histrument eqppedwith a+ 1 VR

g?’gg ?/I:,Zl mg%,@ %%1%%@@ l_i)TheZ'm%QQu(est,]I-Il_?lpermllIQDS(S’ 1H,

10 CI18 column. An API-3000 (Sciex) MS detector was used. The flow rate
was 1.2 mL/min and the mobile phase (gradient) consisted of 10-90%
acetonitrile with 90-10% of 4 mM aq. ammonium acetate, both containing

0.2% formic acid.

15 1H NMR spectra were recorded using tetramethylsilane as the internal

standard. 13C NMR spectra were recorded using the listed deuterated

solvents as the internal standard.

Example 1
20 .Ph(3-Cl)(5-OCHFZ)—(R)CH(OH)C(O)-(S)Aze—Pab(Z,6-diF)

0 F

T N\ NH

N—
NH,

o OCHF,

25



38 (iii) 3-Chloro-5-difluoronmethoxybenzal dehyde A sol ution of

3-chl or o- 5- hydr oxybenzal dehyde (7.5g, 48 nmmol; see step (ii) above) in
2- propanowo(0280s58L) and 30% KOH (100 nmL) was heated to. refiSER2/0M¥1 | e
stirring, CHCI F2 was bubbled into the reaction m xture for 5 2 h. The
reaction m xture was cooled, acidifiedwth IN HO and extracted wth
Et CAc (2 x 100 nL). The organics were washed with brine (100 niL), dried

(Na2sO4) , f(g _Q-fl,ﬁgroag_ &85 ifflyjo vacuo. Flash chromatography on
silica gel W—&E—ﬁbﬁm afforded the sub-title conmpound
(4.6 g, 46% 5. D&hldﬂo%l@@ﬂt 4@%%)01 ifl. PBIK %20(1'1&1L) Iwd@ ddded1H), 7.52
(s, 1H), 7.40 (s, 1 H), 6.60 1.1 Hz, 1 H (iv)

Ph( 3- C1) ( 5-d20piF29e- (d?rrﬁgﬁltﬂ(lﬁfﬁl\/ﬁ)e@ll (15 2Ag,s 68 fitmmo! qﬁre wash(ed with 0.5 N

3-chl oro-5-di fl uoronmet hoxybenzal deh see step (iii)

d .
Sborey h d:i@bm(iﬂb(rlrﬁ S is ey Adtachesddiion, 8 odisoBochatr, and

hyl
1 xtor o v 3 Boult ToalE s BHOFC O Ung AR uEu g Aa Pras myiRRSs b e
m xture Waswﬁ)@ Ehral! da\f &ﬂﬂﬁ%} rahedThe MAGHR Whelcdblkd f0h9°@ ubad W,fo' 20

conpound as I qui was used directly in step (v) bel ow’w t hout
further purdlfnett:l@tlfdrmmlde l(éOaﬁLQBerdM in( M)e pomon The mixture was

Ph(3- ) (5- OCHFZ) - ( R, S) CH( OH) C( NH) OEt (1\/ SOCHF@) (R S)CHgOTI\/B)CN
(6.82 g, agmutitor withdiethyd eashen® 51440 ML) ard &P FGae Qumdg. df Pwise to
HC1/ Et OH (500 Th t t d 1 tiall
concent ra’g &Pmmn%c%%?{cef%%&rlﬁgtgt Wee)%e g{yes}\t/\é%[s Vz‘t}g)%%%%néogs "é& 68? I 3hi %:/h
was useg | 1ELE, | Vilteldt BRHT chiichiled MR LEdsRY) OBV JRNBIIACt bRt i on. 30
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, CDCl;) §9.90 (s, 1H), 7.53 (s, 1H), 7.38 (s, 1H), 7.15
15 (s, 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) above) in CH,Cl, (250 ’mL) was cooled to 0°C. Boron tribromide (15.8
20 mL, 167 mmol) was added dropwise over 15 min. After stirring, the

reaction mixture for 2 h, H,O (50 mL) was added slowly. The solution was

then extracted with Et,O (2 x 100 mL). The organic layers were combined,

dried (Na,;S0Oy,), filtered and concentrated in vacuo. Flash chromatography

on silica gel eluting with Hex:EtOAc (4:1) afforded the sub-title compound
25 (5.2g,25%).

'H NMR (300 MHz, CDCls) & 9.85 (s, 1H), 7.35 (s,1H), 7.20 (s,1H), 7.10
(s,1H), 3.68 (s,1H)

30



WD 03/ 018551 PCT/ SE02/ 01557 39 (vi) Ph(3-d)(5-0CHF2)- (R, S)CH(OH) C( O Cket
Ph(3-d)(5-0CCHF2) - (R, S)CH(OH) C(NH) OEt (6.24 g, assune 22.3 mmpl; see step
(v) aboveyowasistsssol ved in THE (250 nmL), 0.5M H2SO4 (40@CriSpom@assadded
and the reaction was stirred at 40C for 65 h, cooled 5 and then partially
concentrated in vacuo to renove nost @8 the THF. The reaction m xture was
then extracted with Et20 (3 x 100 nL), dried (Na2SO4), filtered and

concentr at e@ii'gl_ M5t Rarbiotidnd NG esybmathtae. conpound as a solid, which
was used in’s ication or characterization.

10 (vii) PhASofdtidmofOCchbro (B %&ﬂﬂd@h@h@fvggl 48 inPmoPfsee step (ii)-
Ph(3-d)(5-CCHF2) - (R, S)CHOH) C(O Cet (6.257g, assune 22.3 mmol; See step
(vi) above)abioveR-iprbpeopahol (75 mhl)) and 3% KOH ({B®0Gnb) )wasabeated toed at
roomtenperature 15 h. The reaction was then 15 partially concenfrated in
vacuo to rdfBvs. myuleostirting, SHfpBpaties bulrbled intavhentaagtipn inixterentes

119 R AR A o il 577
gel el ut | NGy ith EROAEB VBPSHIOPMEROLEASS whIACKHA itk britl!@DOSAL S, e

ammoni um sal t e sub-tit conp ammoni um salt was’ 't hen

di ssol ved idried (NaSO,3, Blterkt @hd dofeeitiratednd Vedefy. (Flashrthroamgdog@btyfied with
2N HCl. The organic |ayer was separated and washed with brine (50 ni),
dried (Na2s®4iliamgetohitiogtwith &ex:BtQAc (é:1) effoadddthe subetidelsompobad conpound
(3.2 g, 57%01‘25rorqgoteps (iv) to (vii)). 25 "H NWR (300 MHz, CD30D) 8 7.38
(s, 1H), 7.8P&H0%Y) 7:15 (s, 1H), 6.89 (t, JHF = 71.1 Hz, 1H), 5.16

(s. 1 Hy 30
'H NMR (300 MHz, CDCl3)  9.95 (s, 1H), 7.72 (s, 1H), 7.52 (s, 1H), 7.40
(s, 1H), 6.60 (t, Jur = 71.1 Hz, 1H)

(iv) Ph(3-CI)(5-OCHF,)-(R,S)CH(OTMS)CN
15 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 was allowed to warm to room temperature and stirred for
15 h. The mixture was partially concentrated in vacuo yielding the sub-title
20 compound as a liquid, which was used directly in step (v) below without

further purification or characterization.

(v) Ph(3-C)(5-OCHF,)-(R,S)CH(OH)C(NH)OEt
Ph(3-Cl)(5-OCHF,)-(R,S)CH(OTMS)CN (6.82 g, assume 22.3 mmol; see
25 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



WO 03/ 018551 PCT/ SE02/ 01557 40 (viii) Ph(3-C)(5-0CHF2)-(R) CH(OH) C(O OH
(a) and Ph(3-C)(5-0CHF2) (S)CH(QAc)C(O OH (b) A m xture of

Ph(3-d ) (Wo03miEz5t (R, S)CHOH C(O OH (3.2 g, 12.7 mml; S®ETSESPOIEHT i)
above) and Lipase PS "Amano" (-2.0 g) in vinyl acetate (125 5 nlL) and MIBE
(125 m.) was heated at reflux for 48 B9 The reaction mixture was cool ed,
filtered through Celite(r) and the filter cake washed wth EtOAc. The
filtrate e By ed to flash chromatography
on silicag Ilf Uit F Hé GE{ated NHACH (6:3:1) vyielding
t he amoni UM(SaCI)§5—®CHF§) (SRJS)CEH((DH)@ YOBRAS60d) g assunte ()3 ntiashound (a)
as a salt was dissolved in H2O acidified with 2N HCO and extracted with

Et OAc. The &ﬂegatﬂpc (Vhyahovehswamststblved HnbfTEHR, (250r inek),( RASOH,SChi | t er ed
and concent n vac to afford the sub-title (a) 2 g,
S700 < 15 FAObBLY PraSeAd e ibe Caftion KR SLg0 A0 LBy heeholsd (s

12 (5 b St e, sl bt of ot L'

(Met hyl sul fleaytidd bt fwa@) i @R ratted2@gth %5@8(713 mpl JoovaaL§li agielived in
100 nL of dry THE under argon and was cooled to -78C. Butyllithiumin

hexane (16 (Na,$0a) filte@&beantblconverdraeded: ducpwni se afifotd sthersm‘mgtleThe

m xture was stirred for 15 mn. Meanwhile, a solution of 3,4,5

trifl uor obedPrepRUnd |as (148@11@ whighp swasrotsedi in 19ep n{vibf mthpum@rﬁm cool ed
25 to -78C un rtar 12 the former solution was added through a cannul a
to the | at tRFIEGHER r? S(Fézlterhzaggp] od of 35 mn. After 30 min, the cooling
bat h s renmoved and when the reaction had reached roomtenperature it was
poured into 400 nL of water. The THE was evaporated and the renaining

(vii) Ph(3-C1)(5-OCHF,)-(R,5)CH(OH)C(O)OH
A solution of Ph(3-Cl)(5-OCHF,)-(R,S)CH(OH)C(O)OEt (6.25 g, assume
22.3 mmol; see step (vi) above) in 2-propanol (175 mL) and 20% KOH

(350 mL) was stirred at room temperature 15 h. The reaction was then

15 partially concentrated in vacuo to remove most of the 2-propanol. The
remaining mixture was acidified with 1M H,SQ,, extracted with Et,0 (3 x
100 mL), dried (Na,SO,) and concentrated in vacuo to give a solid. Flash
chromatography on silica gel eluting with CHCl;:MeOH:concentrated
NH4OH (6:3:1) afforded the ammonium salt of the sub-title compound. The

20 ammonium salt was then dissolved in a mixture of EtOAc (75 mL) and H,0
(75 mL) and acidified with 2N HCl. The organic layer was separated and
washed with brine (50 mL), dried (Na,SO,) and concentrated in vacuo to
afford the sub-title compound (3.2 g, 57% from steps (iv) to (vii)).

25 'H NMR (300 MHz, CD;0D) & 7.38 (s, 1H), 7.22 (s, 1H), 7.15 (s, 1H), 6.89
(t, Jug = 71.1 Hz, 1H), 5.16 (s, 1 H)
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aqueous | ayer was extracted three tines with diethyl ether. The conmbi ned WO
03/ 018551 PCT/ SE02/ 01557 41 ether phase was washed with water, dried
(Na2SO4) wopdspvssporated. Yield: 2.0 g (30%. 'H NVR (500 PRESEOIGEFB) 6
7.4-7.25 (m 2H), 5.01 (s, 1H, diasteroner), 5 4.91 (s, | H diasteroner),
2.88 (s, 3H, diasteroner), 2.52 (s, 340 diasteroner), 2.49 (s, 3H,

di asteroner), 2.34 (s, 3H, diasteroner), 1.72 (broad, 1 H (x)

26Dif|uor Fhy
2 B 1 ooty PR PSRN OIIGOON (9 i PYG.ODGOCHES:

8. 32 ol ; ($eeHs02R)C(®)OH®Ye) was dissolved in 90 nL of THE and 3.5 nL
of concentrat ed sulfuric acid was added. The m xture was |left at room

t enper at ur eAmm&méﬁ(éﬂ)@@ﬁtﬁ@ﬂﬂ@b%ﬂ@lé}ﬁ(mﬂﬁ 430 gril27 nwaokr .
Extractlonthreeé vmth(gob\cfol dth conbi ped eth?;ég
phase was \WESIEP (W) @bolP) éru@éaé’% m@ﬁpb 2009 wnghacetatey |ne

Formyt o otphdE et ERFEREaR) 48 Bergi RO Hinat® F omtenletfiptor EZt ed
carbons at phfdure RRAS GHRDI filedted hﬁr(ﬁggaee%ﬁféc@%al {HROfiRa! 8k wishBdt wo
coupling constants in the order of .3 Hz respectively 20

cor r espondiwigh tFaOac. i Wha fﬂtrdteawmtmmtrptadrvg facam atrhhsu"HJemed ne fasons. ' H

NVR (400 MHz, CDC13) 6 10.35 (s, 7.33 2H) X
2,6-Difl uorfcbmmnm@pawamﬁﬂb%ﬂ% eluting xsth CHCl;:MeOH:concentrated

26D|fluor n|t |Ie 1.36 see. ste ( above)
wns i ssot VOO B8 S St B iy S iscof e TR 1SS Gaphihas
bor ohydyi d s Fk | ng and
the roadt Rl [Cppukf (R d HRACAREIEA BRI Fih AN 12
resi due wa@paad tekﬁaaéd beithvEeO AdL eThy brginfie tayeh dvaawashes] witliBiie,

dried (Na,SQ,), filtered and concentrated in vacuo to afford the sub-title

compound (a) (1.2 g, 37%).

15 For sub-title compound (a)
'H NMR (300 MHz, CD;0D) & 7.38 (s, 1H), 7.22 (s, 1H), 7.15 (s, 1H), 6.89
(t, Ju.r = 71.1 Hz, 1H), 5.17 (s, 1H)

(ix) 2,6-Difluoro-4[(methylsulfinyl)(methylthio)methyl]benzonitrile

20 (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 mL 1.6M, 0.0256 mol) was added dropwise with stirring. The
mixture was stirred for 15 min. Meanwhile, a solution of 3,4,5-
trifluorobenzonitrile (4.0 g, 0.025 mmol) in 100 mL of dry THF was cooled

25  to -78°C under argon and the former solution was added through a cannula
to the latter solution over a period of 35 min. After 30 min, the cooling bath
was removed and when the reaction had reached room temperature it was
poured into 400 mL of water. The THF was evaporated and the remaining

aqueous layer was extracted three times with diethyl ether. The combined



30 bicarbonate. The ethereal |ayer was washed wi th nore aqueous sodi um WO
03/ 018551 PCT/ SE02/ 01557 42 bicarbonate and brine, dried (Na2SO4) and
evapor at ew0 03loe8s6r ude product crystallised soon and coul ¢CFSEMB@EEdS™ t hout
further purification. Yield: 1.24 g (90%. 5 "H NVR (400 MHz, CDC13) 8
7.24 (m 2H), 4.81 (s, 2H), 2.10 (brodd, 1H) (xii)

4- Cyano- 2, 6-di f uorobenzyl nmet hanesul fonate To an ice cool ed sol ution of
26d|fluor Ve step(X|)
above) and ér?et nes ony ?%glﬁl t&rghgg (%6%4};”(1 ﬁ@o%@l n Ggﬁi

met hyl ene chOqr(i3@¢;)was added tri et hyI am ne (0. 81 g, 8.1 mol) with
stirring. After 3 h at 0C, the m xture was washed twwice with IMHJ and
once with water, dried (Na2SO4) and evapor at ed The product coul d be used

i t hout f i f [ Y' | d: 300 M—Iz
3 PG AR B

4- cyanorg‘Za 6412 uo(rfo eﬁ%’#&gﬁ%’ angsglél f(sﬁ’naaiple’ (cﬁﬁ.gir%fmer%, 52l52 m(FDI dee step
(xii) aboveﬁlaﬁ%tﬁéﬁj' amoazd, dﬂ—l( Qlidsfer8me?), 22,33 I(sT¥H tlfhs@e%ﬁ‘?e?h2ﬁ7@f wat er

and 20 nL of was stirréd at room terperature overni ght e resultant
was subseqL(bmddyIH()ured into 200 nL of water and extracted three tines
with diethyl ether. The conbi ned ethereal phase was washed five tinmes with
water, dried (Na2SO4) and evaporated. A small sanple was evaporated for

NMVR pur pose(s azngéﬁ pr qduct crystal l.j sed. The rest was 25 evaporat ed
cauti ous! y BhtAd @-&MM%S Yi el d (theoretlf:ally I1 26 g)
R T i T R e e e e e S

8.32 mmol; see step (ix) 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 with EtOAc followed and the combined ethereal
15 phase was washed twice with 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 6.3 Hz respectively

20  corresponding to an ipso and a meta coupling from the fluorine atoms.
'H NMR (400 MHz, CDCl3)  10.35 (s, 1H), 7.33 (m, 2H)

(x1) 2,6-Difluoro-4-hydroxymethylbenzonitrile

25 2,6-Difluoro-4-formylbenzonitrile (1.36 g, 8.13 mmol; see step (x) above)
was dissolved in 25 mL of methanol and cooled on an ice bath. Sodium
borohydride (0.307 g, 8.12 mmol) was added in portions with stirring and
the reaction was left for 65 min. The solvent was evaporated and the
residue was partitioned between diethyl ether and aqueous sodium

30 bicarbonate. The ethereal layer was washed with more aqueous sodium



WO 03/ 018551 PCT/ SE02/ 01557 43 (xiV)

4- Am nonet hyl - 2, 6-di fl uorobenzonitrile This reaction was carried out
accor di ngwo®3pissspr ocedure described in J. Chem Res. (MpCihE92)153128. To
a suspension of 520 nmg of 10% Pd/C (50% noisture) in 20 nL of water was
added a solution of sodium5 borohydrid@e (0.834 g, 0.0221 nol) in 20 nL of
wat er. Sone gas evolution resulted. 4-Azidonethyl-2,6-difluorobenzonitrile
(1.26 g, 6. X st ep: (Xl ) i $S ed. .| of THE
ndadded 1 Scemeas, BCbrint il Uy A IBBRALE T HE e pRdalle TS
was stirreddaallfked sooMBfd eahilde widditbutdWthed pyascandedyaig t.he mxture
was filtered 1o through Celite. The Celite was rinsed with nore water and
t he conbi negl(9Bgueous phase was washed with Et OAc and subsequently made

al kaline with 2M NaOH. Extraction three tines with nethylene chloride
foll omed and the conbi ned organi c phase was washed with water, dried

(Na2SO4) a . X - 0.,87 0% 541 40 , CDCl13) 6
7.20 (m’ 2H;ﬁ,j N?%‘ng%@ﬁ% ,&)?1%15 ?grﬁo(gg,z( '81(65\’/?1’& D broad, Y
2,6-Difluoro-4-tent-butoxycarbonyl am nonet hyl benzonitrile A solution of

4- am nonet hyl - 2, 6-di fl uorobenzonitrile (0.876 g, 5.21 mmol; 20 see step

(xiv) abovegkiiyasCgims)ovédluorobiehzplmethahbulfochteli -t ert -butyl  di carbonate
(1.14 g, 5.227mol) in 10 nL of THE was added. The m xture was stirred
for 3.5 h. TihearTHEE weapled agpdutiere dofaddb-difduarest-tydroxametiyebenzanstide bet ween

10 T THE el AR DSl SRR ot [ B3,
! g R R 53l R B0hced BT GYF. OO

g, 8.1 mmol) with stirring. After 3 h at 0°C, the mixture was washed twice

. with 1M HCI and once with water, dried (Na,SO,4) and evaporated. The
product could be used without further purification. Yield: 1.61 g (8§9%).

15 "HNMR (300 MHz, CDCl;) & 7.29 (m, 2H), 5.33 (s, 2H), 3.07 (s, 3H)

(xiii) 4-Azidomethyl-2,6-difluorobenzonitrile

A mixture of 4-cyano-2,6-difluorobenzyl methanesulfonate (1.61 g, 6.51
mmol; see step (xii) above) and sodium azide (0.72 g, 0.0111 mol) in 10 mL
20 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 (Na,SO,) and evaporated. A small sample was
evaporated for NMR purposes and the product crystallised. The rest was
25 evaporated cautiously but not until complete dryness. Yield (theoretically
1.26 g) was assumed to be almost quantitative based on NMR and analytical

HPLC.

'H NMR (400 MHz, CDCl5) § 7.29 (m, 2H), 4.46 (s, 2H)
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30 WD 03/018551 PCT/ SE02/ 01557 44 (xvi) Boc-Pab(2,6-diF)(OH) A m xture of
2,6-di fluoro-4-tert-but oxycar bonyl am nonet hyl benzonitrile (1.38 g, 5.16
mol ; seewetdP1§5&v) above), hydroxyl am ne hydrochl ori de @ECTGE0ZY1587 0155
nol) and triethylamne (1.57 g, 0.0155 nol) in 20 nL of 5 ethanol was
stirred at roomtenperature for 36 h. 4bhe solvent was evaporated and the
resi due was partitioned between water and nethylene chloride. The organic

| ayer was \A@(gmqo 12 6digshroDedssi1@&nd evaporat ed. The product
S %’—mﬁ&—m&

could be u eld: 1.43 g (92% . 10 'H NMWR
(500 Mz, CPBgDjealtion 1at?*las( Barret) outdadtordinbo@dthel oce&u%des(d@ibéddm 2H), 4.40
(broad, 2H) 1.43 (s, 9H) (xvii) Boc-Pab(2,6-diF) x HOAc 15 This reaction
was carri edChenm. d\’(e&o(M) r(@1992)) Bh28. pr'ﬁcecﬂmpenmgnrafbﬂﬁ o uldb ri%d/€t al ,

Synth. Comm_ (1998) 4351, Pab(2, 6-di F) (OH) (1. 32 see
step (xvi ;mea?@o/ e’)“(’lsﬁb@?l‘é‘ ?Hr (&ZW r4’7V75‘S ﬁﬁﬁth)on dis ‘Zmng of 10%

Pd/ C (50% e f id hy enated. at 5 atm
pressure fgl?ér%hg(rlﬂgie é%&)%kturjéhv&g@ﬁ f%‘)gﬁ%d"r’ﬁ’f%‘ﬁgﬁd%gé&? it 81 %rolnnsed W th
et hanol andrgyRRP' At KSidoR@hyES,] '6d&iﬂu¥3’?§oefn&§1?i¥ﬁl'ed(1' & fg annel;ofet ri | e and
water and a few drops of ethanol. The sub-title " product coul d ’be used

wi t hout f urdtee (xipi Iabtbve:)a\t/aS)dlssdllvedidn 50.ML4F IﬁHFQ&%addedl‘ﬂo I‘thﬂa(psﬂétﬁlsl\/l-h
CD3CD) 6 7.45 (m 2H), 4.34 (s, 2H), 1.90 (s, 3H), 25 1.40 ,9H) (xviii)
Boc- Pab( 2, GNE{FIq Paca iqw baths ever ilgnmen. Bble maBstweswas sfiredHianc4 (. 56 g,

5. 49 mmol; “hereah€P 20 mL of 2M HCI was added and the mixture was filtered

10 through Celite. The Celite was rinsed with more water and the combined
aqueous phase was washed with EtOAc and subsequently made alkaline
with 2M NaOH. Extraction three times with methylene chloride followed
and the combined organic phase was washed with water, dried (Na,SO,)
and evaporated. Yield: 0.87 g (80%).

15
'H NMR (400 MHz, CDCl3) § 7.20 (m, 2H), 3.96 (s, 2H), 1.51 (broad, 2H)

(xv) 2,6-Difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile

A solution of 4-aminomethyl-2,6-difluorobenzonitrile (0.876 g, 5.21 mmol,
20 see step (xiv) above) was dissolved in 50 mL of THF and di-tert-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 EtOAc. The organic layer was washed three

times with 0.5 M HCI and water, dried (Na,SO,) and evaporated. The
25 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), 1.52 (s, 9H)
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(xvii) above) in 100 nmL of THE and 1 nL of water was added 2- 30
(trimethylsilyl)ethyl p-nitrophenyl carbonate (1.67 g, 5.89 mmol). A WO
03/ 018551WB@3BESL/ 01557 45 sol ution of potassi um car bonRCe/SER/GRST,
0.0114 mol) in 20 nL of water was added dropwi se over 5 min. The m xture
was stirred overnight. The THE was evdporated and the resi due was
partitioned between water and nethylene chloride. The aqueous | ayer was
extracted e e-aF ide and the conbined organi c phase was
washed tw V(IXL\QA wm bi carbonate, dried (Na2SO4) and

evapor at ed. A Fhiigture hoD g6 aiflaployd-ran-baitdtyeartaelylavhinontethy beazddite = 2/ 1
gave 1.71 g (73% of pure conpound. 10 "H NVR (400 MHz, CDC13) 6 7.43 (m
2H) 4.97 (Brifag, 51}@ mmoh,le(ebS@ad(XV) 2apove)y,. hydronylaprine hydrmclqbndgH) 1.11
(m 2H), ) Aze- 6- di F éTeo

Boc- Pab( 2, (ﬁcﬂ&:ﬁ( Qé)dé)s r(‘?is H“e(t@’@g“ﬂ?rzrg%s%eggtlé ml)iin; 30 ng@é) was 15
dISSO|VdI f S a ( | ef t
for %1 thagrboellngvragt e@r tdl%s(g%l Eﬁﬂpﬁﬁﬁgg% % Bl\/lr—i?h g(§)th?€¥1en cool ed on

an i ce bat 'bvaﬁ@ﬁﬁécﬁ)aﬁéQhé]ﬂeélauéWasg%arﬁtl%ﬂemlt\)zeef%@r &dd etBylede 35 ol )
and lastly diisopropyl ethyl am ne ( g, 8.96 mmol) were added The
reaction nictleride. wathestigangdldyer washwaslibd heth patergdriedt N3504)randf 20
wat er and extract ed three tines with Et OAc. The conbi ned qrganic phase
washed wi t teveporaéed. dihe @rodush sould bsuses witheut @mhepwgrﬁcaaﬁnoﬁﬁ@bgr aphy on
silica gel V\ﬁéh %t)ane Et OAc (1:3) gave 1.097 g (96% of the desired
conpound. 215 ( (500 MHz, CDC13) b 7.46 (m 2H), 4.65-4.5 (m, 3H),
4 23 (rrll 3.87 (m I H, 3.74 (m | H, 2.45-2.3 (m 2H), 1.40 (s,
o (m 2H), 0.05 (s, 9H)

'H NMR (500 MHz, CD;0D) § 7.14 (m, 2H), 4.97 (broad, 1H), 4.84

(broad, 2H), 4.40 (broad, 2H), 1.43 (s, 9H)

(xvii) Boc-Pab(2,6-diF) x HOAc

15 This reaction was carried out according to the procedure described by
Judkins et al, Synth. Comm. (1998) 4351. Boc-Pab(2,6-diF)(OH) (1.32 g,
4.37 mmol; see step (xvi) 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

20 Celite, rinsed with ethanol and evaporated. The residue was freeze-dried
from acetonitrile and water and a few drops of ethanol. The sub-title

product could be used without further purification. Yield: 0.1.49 g (99%).

'H NMR (400 MHz, CD;0D) § 7.45 (m, 2H), 4.34 (s, 2H), 1.90 (s, 3H),
25 1.40 (s, 9H)

(xviii) 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
(xvii) above) in 100 mL of THF and 1 mL of water was added 2-

30  (trimethylsilyl)ethyl p-nitrophenyl carbonate (1.67 g, 5.89 mmol). A
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Ph(3-C ) (5-0CHF2) - (R CH(OH) C( O - (S) Aze- Pab( 2, 6-di F) (Teoc)

Boc- ( S) AzwoRab(8556- di F) (Teoc) (0.256 g, 0.500 nmol; see strep/SExt/xissabove)
was dissolved in 20 nmL of EtOAc saturated with HC1(g). The m xture was

left for 10 mn. and evaporated and di4dsolved in 5 nL of DMW. Ph(3-C)(5 5
OCHF2) - (R CH(O—|)C(O)O—| (0.120 g, 0.475 nmol; see step (VI ii) above), PyBOP

(0.263 9, " 049 TPhdra80lh 2bbolsd | 390 ORYISLAN) iAPOGL( Gt 4%y das 189

were ao reaction m xt S stirre pour ed
I nt 0 350 maddedvérbpivistnehvedd el €thd Miaard Wakstivietloveriight. The THBrDI ned
organi ¢ phase was washed with brine, dried (Na2SO4) and 10 evapor at ed.
Fl ash chr omseogeapoyated and |t(ba g@ldw twast @atitigead lnhmdngwa@eﬁo%ldof t he
desired sub- t|tIe co ound H NVR ( 40? VHz, CD30D, mi xtuyre otaners) S
7.55-7. 45 (methylgne chloge The pqueryso aYﬁét‘é(ﬁ%rW‘tra?t@?“(lﬁﬂ Ror

t 7 t, I H
ot e ) tforad e ity Sl Bpate s TBGLo t%%ﬁrlhw OQ*P& arer)
5. 06 1 5
2y, 430 %ad@%@@%ﬁéﬁﬁﬂ%%ﬂ”gﬁsc‘%“&“e'”aﬁ@""‘&fd rﬂm‘é’%"mé‘?ﬁf@? ot
rotaner), 4oD&ilien gkH, withnbheptant/En®Ak, = 2/D5gavey 1171Hg r(i7d%s) obtpurer), 2. 62
(m | H mnor rotamer) 2.48 (m | H 20 major rotaner), 2.22 (m 1 H,
maj or rotar@mpoundio (m 1 H ninor rotaner), 1.07 (m 2H), 0.07 (m 9H)
(xxi) Ph(3-d)(5-0CHF2)- (R CH(OH) C(O - (S)Aze- Pab( 2, 6-di F)

Ph(3- Q) (5- OCHF2) - (R) CH(OH) (O - (S) Aze- Pab(2, 6-di F) (Teoc) (81 ng, 25 0.127
I d f t vl I d
and cooted SIS (uoBIAKR) CHROLFRSRRS 2], o8 (Blogt 15, BAIEREGSD 00 Mot

for 75 m n.2HY)a 2d-nVe), avapy, @H@dlarlctrﬁ W_EH)r 0THYLIHYS “fr eeze

(xix) Boc-(S)Aze-Pab(2,6-diF)(Teoc)
Boc-Pab(2,6-diF)(Teoc) (1.009 g, 2.35 mmol; see step (xviii) above) was
15 dissolved in 50 mL of EtOAc saturated with HCI(g). The mixture was left

for 10 min., evaporated and dissolved in 18 mL of DMF, and then cooled on
an ice bath. Boc-(S)Aze-OH (0.450 g, 2.24 mmol), PyBOP (1.24 g, 2.35
mmol) and lastly 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
20  water and extracted three times with EtOAc. The combined organic phase
was washed with brine, dried (Na,SO,) and evaporated.  Flash
chromatography on silica gel with heptane:EtOAc (1:3) gave 1.097 g (96%)

of the desired compound.
25 'H NMR (500 MHz, CDCl3) § 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)
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dried fromwater and acetonitrile. The crude product was purified by WO
03/ 018551 PCT/ SE02/ 01557 47 preparative RPLC with CH3CN: 0.1 M NHAOAC
(35:65) twopsotkise 39 ng (55% of the title conpound as PCI/SEQM15SAI t,
purity: 99% 'H NWMR (400 MHz, CD30D m xture of rotaners) 5 7.5-7.4 (m 2H),
7.32 5 (m 1H, nmajor rotaner), 7.28 (464 1H, mnor rotaner), 7.2-7.1 (m
3H 6.90 (t, I H, major rotamer), 6. 86 (t m nor rotarrer) 5.15 (s, 1H

maj or rot arr&% » Ph §@CHFL ¢ \
rotamer), 4

maj or rot anBoy z"eﬁPé ,6-418) (T OQQB r300 rﬁnﬁﬁ édB té beve)r ot arrer)
3.95 (m | H, ﬂ&%r 1ob(rQotame)$ d)r( (%ne 1H, m nor rosta%g?i(yhz 4e (m 1H,

maj or rot arm'as) disgolved 10 R0 mLH}f) mm Samraiﬁérv‘)lth HG](?g)( nThel mixtureevasr ot aner ) ,

1. 89 C-NVR (75 . Mz nd b

m xt uﬁz of l_i)eftcfgéﬁﬁr@ﬁn( aniﬂa@ra%afanﬁ dl?tf@g ‘Eibml 2’180 OrF?L PA%@:I& - (I\)/In-sr 1)
- 503/ 505

Ph( 3-d %( 5%15?2% E@%%K@@E@??S)DH(% eerle(3 BIEt AR (ViR -

Ph( 3-0 ) (5 2)(@(2R) (F %j)@g(%)mo(l)s? IA%éasggbc(hisogr%pylethévgm"el%éo 2 & xture of

Ph( 3- C1) ( 5- CR9iramol RyeCtiadipC( Dhe(Badiram Rakiu?e Gras 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 (Na,SO,) and
10  evaporated. Flash chromatography on silica gel with EtOAc gave 0.184 g
(60%) of the desired sub-title compound.

'H NMR (400 MHz, CD50D, mixture of rotamers) & 7.55-7.45 (m, 2H),
7.32 (m, 1H, major rotamer), 7.27 (m, 1H, minor rotamer), 7.2-7.1 (m, 2H),
15 6.90 (t, 1H, major rotamer), 6.86 (t, 1H, minor rotamer), 5.15 (s, 1H,major
rotamer), 5.12 (m, 1H, minor rotamer), 5.06 (s, 1H, minor rotamer), 4.72
(m, 1H, major rotamer), 4.6-4.45 (m, 2H), 4.30 (m, 1H, major rotamer),
424 (m, 2H), 4.13 (m, 1H, major rotamer), 4.04 (m, 1H, minor rotamer),
3.95 (m, 1H, minor rotamer), 2.62 (m, 1H, minor rotamer), 2.48 (m, 1H,
20 major rotamer), 2.22 (m, 1H, major rotamer), 2.10 (m, 1H, minor rotamer),

1.07 (m, 2H), 0.07 (m, 9H)

(xxi) Ph(3-CI)(S-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(0)-(S)Aze-Pab(2,6-diF)(Teoc) (81 mg,

25 0.127 mmol; see step (xx) above) was dissolved in 0.5 mL of methylene
chloride and cooled on an ice bath. TFA (3 mL) was added and the reaction
was left for 75 min. The TFA was evaporated and the residue was freeze

dried from water and acetonitrile. The crude product was purified by



di F) (Teoc) (64 ng, 0.099 nmol; see Exanple 1(xx) above) and O-net hyl

hydr oxyl am ne hydrochloride (50 ng, 0.60 mmol) in 4 nL of acetonitrile 25
was heat edlOoaB/o?3&1 f or 3 h. The sol vent was evapor at ed and PCASEpBGISSTUe WO
03/ 018551 PCT/ SE02/ 01557 48 was partitioned between water and Et OAc. The
agueous | ayer was extracted tw ce w t47 Et OAc and the comnbi ned organic
phase was washed wth water, dried (Na2SO4) and evaporated. The product

coul, e Sipahi AL UG HHRGICKLS APNIIANI5%5) 38 gBAET g 1 MR
t, 1H), 4. 8@5(%)0%):11%0%311 dundlds)its KOG Asddt, purity?H99%4. 4-3.9 (m  4H), 3.95

(s, 3H, 3.63 (m 1H), 26 (m 1H), 238(m 1H), 1.87 (broad, 1H), 0.98
(m 2H), 0.01, s, 9H) 10 (ii)

o5 c1) (5 SRR (RHCHIE CPODN 856 PG e raoti) (332

0. 086

ce bat 1 aria oueip gl FRa iR L RRot ikl Lol BT (he
resi due di Z@OH\IeHl {)d‘r rotdaiér), g B6 (PrrﬂﬁBH?othﬁﬁé gé"@?ﬁ%ﬂab‘x‘\‘r&tﬁlﬂ’é‘r h

aqueous sodi um carbonat e ahd water, dried (Na2S) and evaporat e The

resi due wass.l4dgazetdy nadof IrMamm)e‘iO%lr(d &Ee tromiot rrotagn ), g|7\2e(rﬂ21hig (92% of

the title conpound. Puri 94% 20 'H NWMR (300 MHz, CDC13) 5 95 (bt,
1H), 7.2-7. rmaxqmromer,%g A4 (myH), é@z(rm 1H, majomr@@n@i 411-9 (mg. 85.4. 75

S0 (1 W el e, 03 g | B ingy tokargcie 398 an, i yrindg i (100
Mz COY 3)rotdid) 2oy (nﬁ‘,“ﬂll,oﬁnﬁ&' flitageH200ANEN, @Hﬁ@aﬂn rotamer), 221
(m, 1H, major rotamer), 2.07 (m, lH, minor rotamer), 1.89 (s, 3H)
BBC-NMR (75 MHz; CD;0D): (carbonyl and/or amidine carbons, mixture of
rotamers) 8 171.9, 171.2, 165.0, 162.8, 160.4
APCI-MS: (M + 1) = 503/505 m/z.
15

Example 2
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(0)-(S)Aze-Pab(2,6-diF)(OMe)

0] F
Q \—H N—OMe
HO : 74
N .
\j NH,
F
Cl OCHF,

20
(i) Ph(3-C)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OMe,Teoc)
A  mixture of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-
diF)(Teoc) (64 mg, 0.099 mmol; see Example 1(xx) above) and O-methyl

hydroxylamine hydrochloride (50 mg, 0.60 mmol) in 4 mL of acetonitrile

25 was heated at 70°C for 3 h. The solvent was evaporated and the residue



25 169. 8,
PCT/ SE02/ 0

( R) CH( OH)W0OpH (S5 Rz e- Pab( 2, 6- di F)

a OCHF2 5
5.6 nmmol)
Am nonet hy
above), Py
added and

Et OAc (75

and the conmbithedatergdried (NaaSO,)wasd waaperhted.t THer preeduendodid &d useder

Na2SO4. Fl
sub-title
refrigerat
3.86 (m’

10

15

20

25

30

35 Mz 30 WO 03/018551

151.9 APCI-MS: (M + 1) = 533/5
5- OCHF2)
d

= 3
1557 49 Exanple 3 Ph(3-d)
) (OH)
(i) Boc-(S)Aze- NHCH2- Ph( 2, 6
was dissolved in 45 nL of DMB. 4-

| -2, 6-di fl uorobenzonitrile (1.00 g, 5.95 nol, see Exanple

OF O\\'_ H N CH PEDSHOBOISFL .
i F, 4-CN) Boc-(S)Aze-OH (1.14 g,

\:3

1(xiv)

(3.1 n I 3. 7 ) were
e lirifofed Vel b P ot URE R ol ety 18TV
sol vent wase@MRRQT AVRE WwitH Et0A¢ @Rl dHE cvaDHiREd b drﬁ’é‘%a&e%%asﬂ%@ and
nm. each). The aqueous phase was extracted with 2 x 50 nL EtQAc

ash chronat ography. (Si 02, Et OAc/heptane (3/1)) yielded 15 the

e
cwiheudriher pprigcatomy Yidd:aiR Big (&EEﬁn)eh crystallized in the

or. 'H-NMR (400 MHz; CD30D): S 7.19 (m 2H), 4.65-4.5 (m 3H),

1H), 3.73 (m 1H), 2.45-2.3 (m 2H), 1.39 (s, 9H) 20
'H NMR (400 MHz, CDCly) & 7.90 (bt, 1H), 7.46 (m, 1H), 7.25-6.95 (m,

SH), 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, 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)

(ii) Ph(3-CD(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OMe)

Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OMe,Teoc) (58
mg, 0.086 mmol; see step (i) above) was dissolved in 3 mL of TFA, cooled
on an ice bath and allowed to react for 2 h. The TFA was evaporated and
the residue dissolved in EtOAc. The organic layer was washed twice with
aqueous sodium carbonate and water, dried (Na,SO,) and evaporated. The
residue was freeze-dried from water and acetonitrile to give 42 mg (92%) of

the title compound. Purity: 94%.

'H NMR (300 MHz, CDCl;) & 7.95 (bt, 1H), 7.2-7.1 (m, 4H), 6.99 (m, 1H),
6.52 (t, 1H), 4.88 (s, 1H), 4.85-4.75 (m, 3H), 4.6-4.45 (m, 2H), 4.29 (broad,
1H), 4.09 (m, 1H), 3.89 (s, 3H), 3.69 (m, 1H), 2.64 (m, 1H), 2.38 (m, 1H),
1.85 (broad, 1H)

BC-NMR (100 MHz; CDCls): (carbonyl and/or amidine carbons) 0 172.1,
169.8, 151.9 '

APCI-MS: (M + 1) = 533/535 m/z



(ii) H(S)Aze-NHCH2-Ph(2,6-diF, 4-CN) x HO Boc- (S)Aze- NHCH2- Ph( 2, 6-di F,
4-CN) (0.707 g, 2.01 mmol, see step (i) above) was dissolved in 60 nL of
Et OAc satwpasemssdi th HCl(g). After stirring at room tenp@CaSEPBEOST 15

m nutes, the solvent was evaporated. 25 The residue was dissolved in
CH3CN H20 (1/1) and was freeze-dried #49 WO 03/ 018551 PCT/ SE02/ 01557 50
give the sub-title conmpound (0.567 g, 98% as an off-white anorphous
powder . 'HW MHz; CD3OD): S 7.49 (m 2H), 4.99 (m 1H), 4.58 (m
2H), s 4.t H),394(m|H),280(m1H) 247(mIH)I\/S(n12)

252.0 (M + B3-CH(IDCHF,).

Ph(3-d ) (5- iIF, 4- CN) io

Ph(3-d) (5- OCHF2) - (R)CH(C]—I)C(O)C]—I (0.40 g, 1.42 rrm)l, see Exanple 1(viii)

above) was dissolved in 10 nL of g\iand (S) Aze- NHCH2- Ph(2,6-di F, 4-CN)
(i

x HQ (0.43 g, 1.50 mml, sep ste ﬁ. abQve) and PyBOP (0.779 g, 1.50
nmol ) wer e added, fol | owned b D P 0 N7 nNRetQH After stirring at
roomtenperature for 2HQ_t helsol vent Wa apoy/Aat ed. The residue was
partitioned between H20 (2P0 nly and Et OAc mL\. The aqueous phase was
extracted with 2 x 75 nL Ef OAc the conbi ned orYHni ¢ phase was washed
with brine and dried ove r omat ogr aphy (Si 02,

Et OAc/ heptane (4/1)) vyi the sub-title conmpound (0.56 g, 81% as an
oil. 20 "H NWR (400 M )Orélq}:amsrs S7.43 (m 2H), 7.31 (m 1H,
major rotaner), 7.26(m 1 H, no¢ rotamer), 7.2-7.1 (m 2H), 6.90 (t, |
H nmajor rotanmer), 6.86 (t, 1 H mmnor rotaner), 5.14 (s, 1 H, mgjor
rotamar)s, 5.11 (m

(i) Boc-(S)Aze-NHCH,-Ph(2,6-diF, 4-CN)
Boc-(S)Aze-OH (1.14 g, 5.6 mmol) was dissolved in 45 mL of DMF. 4-

Aminomethyl-2,6-difluorobenzonitrile (1.00 g, 5.95 mol, see Example
1(xiv) above), PyBOP (3'.10 g, 5.95 mmol) and DIPEA (3.95 mL, 22.7
10  mmol) were added and the solution was stirred at room temperature for 2 h.
The solvent was evaporated and the residue was partitioned between H;0O
and EtOAc (75 mL each). The aqueous phase was extracted with 2 x 50 mL
EtOAc and the combined organic phase was washed with brine and dried
over Na,SO,. Flash chromatography (SiO,, EtOAc/heptane (3/1)) yielded
15  the sub-title compound (1.52 g, 77%) as an oil which crystallized in the

refrigerator.

'H-NMR (400 MHz; CD;0D): 6 7.19 (m, 2H), 4.65-4.5 (m, 3H), 3.86 (m,
1H), 3.73 (m, 1H), 2.45-2.3 (m,'2H), 1.39 (s, 9H)

20
(ii) H-(S)Aze-NHCH,-Ph(2,6-diF, 4-CN) x HCI
Boc-(S)Aze-NHCH,-Ph(2,6-diF, 4-CN) (0.707 g, 2.01 mmol, see step (i)
above) was dissolved in 60 mL of EtOAc saturated with HCI(g). After

stirring at room temperature for 15 minutes, the solvent was evaporated.

25  The residue was dissolved in CH;CN/H,O (1/1) and was freeze-dried to



1H, mnor rotaner), 5.04 (s, | H mnor rotaner), 4.71. (m | H maor 25
rotamer), 4.6-4.45 (m 2H), 4.30 (m |IH major rotaner), 4.2-3.9 (m 1H,
and 1H, nwoeg/oIsssaner), 2.62 (m | H mnor rotaner), 2.4®CIreE02/01357 maj or
rotamer), 2.21 (m 1 H, mgjor rotaner), 2.09 (m 1 H, mnor rotaner)

13C NWVR (100 MHz; CD30D): (carbonyl cé&obons) 6 171.9, 171.8 Ms (m z) 484.0,
485.9 (M - _, 486. 0, 487.9 (M + 1)+ WD 03/018551 PCT/ SE02/ 01557 51 (iv)

SRR ol 3 L (e

Ph(3-Q ) (5- %}ﬁg‘ d @ 98¢ %Zla—%é)%ﬁ ééf ite, aRIPhONS 555 4.
1.14 mol, pdwaerstep (iii) above) was dissolved in 10 nL of EtOH 5 (95%.
To this soI ut| on was added hydroxyl am ne hydrochloride (0.238 g, 3.42

mml) and Et3N (0.48 nL, 3.44 mmol). After stirring at room tenperature
for 14 h, the solvent was renoved and the residue was _dissolved in EtOAc.

The organi cl‘bhﬁ‘dRMQW&é&Dy@Dh fbr7|4r96(na,nﬂ‘1)-lzt99émd1\1@s4cﬁr8i(él@tﬂdbr Na2So4.
The crude pro rifi eparat.i LCwith CH3CN: 0.1 M
NH4oAc as et &gz I%ef’t@:‘ir@l tlﬁ'gg qpén &J%e( abHan anor phous powder
(0.429 g, 7 %(,!@f Z yin "H NWMR (400 MHz; CD3OD) rotamers: S
7.35-7.1 (r@ ; ?53 ?QI‘?}I?IY ITB.] or rotamer), 6.85 (t, 1H, m nor
rotamer), 5.15 (s, 1H mmjor rotanmer), 15 5.12 (m | H mnor rotaner),
5.08 (s, | H mnor rotamer), 4.72 (m | H, major rotaner), 4.6-4.4 (m

2H), 4.30 ((nni) |Pl{3- @EK5}10@HF@Hﬁ)ﬂH(GHﬂ?(Om(S)Abb-NHEjPQFPh(dt@cdﬁi) 4-4.04 (m
1 H mnor rotarrer) 3.94 (rn I H mnor rotamer), 2.62 (m | H, mnor
r ot anmer), H, mgjor rotaner), 2.22 (m 1H, ngjor rotarrer), 2.10

I
(m 1H, m bon am' di ne
carbonst? %ﬁe@@él{% @8{&%@(%@&%‘%@ %gng 21215‘& %ﬁ P'817. 1,
519.0 (M 11)(v111)55190\ﬂe) was-dissoMed th 10 mL of DMF and H-(S)Aze-NHCH,;-
Ph(2,6-diF, 4-CN) x HCl (0.43 g, 1.50 mmol, see step (ii) above) and
PyBOP (0.779 g, 1.50 mmol) were added, followed by DIPEA (1.0 mL, 5.7

mmol). After stirring at room temperature for 2 h, the solvent was

15 evaporated. The residue was partitioned between H,O (200 mL) and EtOAc
(75 mL). The aqueous phase was extracted with 2 x 75 mL EtOAc and the
combined organic phase was washed with brine and dried over Na,SO,.
Flash chromatography (SiO,, EtOAc/heptane (4/1)) yielded the sub-title
compound (0.56 g, 81%) as an oil. '

20

| 'H-NMR (400 MHz; CD,;0D) rotamers: & 7.43 (m, 2H), 7.31 (m, 1H, major
rotamer), 7.26 (m, 1H, minor rotamer), 7.2-7.1 (m, 2H), 6.90 (t, 1H, major
rotamer), 6.86 (t, 1H, minor rotamer), 5.14 (s, 1H, major rotamer), 5.11 (m,
1H, minor rotamer), 5.04 (s, 1H, minor rotamer), 4.71 (m, 1H, major

25  rotamer), 4.6-4.45 (m, 2H), 4.30 (m, 1H, major rotamer), 4.2-3.9 (m, 1H,;
and 1H, minor rotamer), 2.62: (m, 1H, minor rotamer), 2.48 (m, 1H, major
rotamer), 2.21 (m, 1H, major rotamer), 2.09 (m, 1H, minor rotamer)
13C-NMR (100 MHz; CD;0D): (carbonyl carbons) & 171.9, 171.8
MS (m/z) 484.0,485.9 (M - 1), 486.0,487.9 (M + 1)*



Exanple 4 25 The title conmpound of Exanple 1 was tested in Test A above and
was found to exhibit an I C50TT value of less than 0.02 M WD 03/018551
PCT/ SE02/W033/p18552 Exanple 5 The title conpound of ExanplPE€TBEMEE&ISSESted in
Test D above and was found to exhibit an 1C50 APTT value of less than 1 M
5 Exanple 6 The title conpound of Exarfijle 2 was tested in Test E above and
was found to exhibit oral and/or parenteral bioavailability in the rat as
the corresponding active inhibitor (free amdine). 1 o Exanple 7 The title
conpound of Exanple 2 was tested in Test G above and was found to be
converted t(gv)t PR(TO1)(SDORHNIRACH(GH)C(D)-tb)rae-Rdv(e®-aiF)HY) in |iver

m crosones from nunmans and fromrats. 1o AbDreviati ons AC = acetyl APCl =
at nospher i PhfBeCB(-O GHED+@EACH(OH)ELO) dy) Azar NRCH: iR{2 i6ediFyB) 420NAPI =

at nospheric pressure ionisation (in.relatjon to MS) .aq. =_aqueo AUC =
area under O3l &4 mipel, trogm step dieaboVel s tygsatved lﬂqu@dqhoqfuﬁtotﬁ'

et um aboute R L8 S sPRlfor Ry B899 hgen il AR R (B8 70!

3.42 mmol) and Et;N (0.48 mL, 3.44 mmol). After stirring at room

temperature for 14 h, the solvent was removed and the residue was
dissolved in EtOAc. The organic phase was washed with brine and H,O
| and was dried over Na,SO,4. The crude product was purified by preparative
10 RPLC with CH;CN:0.1 M NH4OAc as eluent, yielding the title compound
as an amorphous powder (0.429 g, 72%) after freeze-drying.

'H-NMR (400 MHz; CD;0D) rotamers: & 7.35-7.1 (m, SH), 6.90 (t, lH,A
major rotamer), 6.85 (t, 1H, minor rotamer), 5.15 (s, 1H, major rotamer),
15 5.12 (m, 1H, minor rotamer), 5.08 (s, 1H, minor rotamer), 4.72 (m, 1H,
major rotamer), 4.6-4.4 (m, 2H), 4.30 (m, 1H, major rotamer), 4.12 (m, 1H,
major rotamer), 4.04 (m, 1H, minor rotamer), 3.94 (m, 1H, minor rotamer),
2.62 (m, 1H, minor rotamer), 2.48 (m, 1H, major rotamer), 2.22 (m, 1H,
major rotamer), 2.10 (m, 1H, minor rotamer)
20 BC-NMR (100 MHz; CD;0D): (carbonyl and amidine carbons, rotamers) &
172.4,171.9,171.0, 152.3, 151.5 |
MS (m/z) 517.1,519.0 (M - 1), 519.1, 521.0 M + 1)"

Example 4

25 The title compound of Example 1 was tested in Test A above and was found

to exhibit an ICs¢TT value of less than 0.02 pM.



d = day(s) DCC = dicycl ohexyl carbodiimde 30 DI BAL-H =

di -i sobutyl al um ni um hydri de WO 03/018551 PCT/ SE02/ 01557 53 DI PEA =

di i sopr opybeBlydsarm ne DVAP = 4- (N, N-di net hyl am no) pyri ¢CASEOIIMESE

di et hyl f or mam de DVSO = di net hyl sul foxide 5 DVT = deep vein thronbosis
EDC = 1-(3-di net hyl am nopropyl)-3-et hyi2carbodi i m de hydrochloride Et =
ethyl ether = diethyl ether 10 EtOAc = ethyl acetate EtOH = ethanol Et20

= diethyl e JEIE%B 1el"5 = hour (s) HATU = O (azabenzotriazol- | -yl)-N,N N 6 N
-tetraneth 15 hexaf |l uor ophosphate HBTU =

[N.N, N, N -TR fiagebhpoufti 0FEaaiplé Aa04s tstél )it TRBI Dabovexad way fophasphat e]
HCO = hydrochloric acid, hydrogen chloride gas or hydrochl oride salt

(dependi ng torexhibit en (s, KD THevalwe bfleantdmnHOAM .= acetic acid or acetic acid
salt HPLC = high performance |iquid chromatography LC = 1liquid
chr omat ogr aphy

-5 Example 6

The title compound of Example 2 was tested in Test E above and was found
to exhibit oral and/or parenteral bioavailability in the rat as the

corresponding active inhibitor (free amidine).

10  Example 7
The title compound of Example 2 was tested in Test G above and was found

to be converted to the corresponding active inhibitor (free amidine) in liver

microsomes from humans and from rats.

15 Abbreviations

Ac = acetyl
APCI = atmospheric pressure chemical ionisation (in relation to
MS)
20 API = atmospheric pressure ionisation (in relation to MS)
aq. = aqueous
AUC = area under the curve
Aze = azetidine-2-carboxylate
AzeOH = azetidine-2-carboxylic acid
25  Boc = tert-butyloxycarbonyl
BSA = bovine serum albumin
CI = chemical ionisation (in relation to MS)
d = day(s)
DCC = dicyclohexyl carbodiimide

30 DIBAL-H= di-isobutylaluminium hydride



Me = nethyl 25 MeOH = nethanol mn = mnute(s) M = nass spectroscopy

MIBE = nethyl tert-butyl ether NADH = ni coti nam de adeni ne di nucl eoti de,

reduced fWOMBMBSEB/ 018551 PCT/ SE02/ 01557 54 NADPH = ni coPCRsEIZI&IsSsteni ne
di nucl eoti de phosphate, reduced form NIH = National Institute of Health
(US) NHU = National Institute of Hedl3th units 5 NVR = nucl ear magnetic
resonance OAc = acetate Pab = . para-am di nobenzylam no H Pab.=

par a- am di nBPﬁZE'ﬁ;‘yl am ne A?Egﬁf@rﬁﬁ?&ﬁ@%%ﬁf@ymp = (benzotri anI -

-yl oxy)tri pyrrolidi nophosp uor ophosphate QF =

t etrabutyl apywpRpum<£1 uor i;ﬂ@N’REH&ahyﬁy@[rﬁ? hi gh performance |iquid
chromat ography rt/RT = room tenperature SOPS = standard operating
procedures DBIR = [N, N, N ditdethydforanmtidy| - O (benzotriazol - | -yl)uronium
tetrafluorob orate] TEA = triethylam ne Teoc =

2- (tri met hyPMSQ! ) &t hoxy cims#ngsulfaxideVPo = 2, 2, 6, 6-tetranet hyl - |

- P! perl %I nyﬂ)%y free radl&%{) vein thrombosis

EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride
Et = ethyl
ether = diethyl ether
10 EtOAc = ethyl acetate
EtOH = ethanol
Et,O = diethyl ether
h = hour(s)
HATU = O-(azabenzotriézol— 1-y)-N,N,N’ N’ -tetramethyluronium
15 hexafluorophosphate
HBTU = [N,N,N’ ,N’-tetramethyl-O-(benzotriazol-1-yl)uronium
hexafluorophosphate]
HCl = hydrochloric  acid, hydrogen chloride gas or
| hydrochloride salt (depending on context)
20 Hex = hexanes |
HOAc = acetic acid or acetic acid salt
HPLC = high performance liquid chromatography
LC = liquid chromatography
Me = methyl
25 MeOH = methanol
min = minute(s)
MS = mass spectroscopy
MTBE = methyl tert-butyl ether

NADH = nicotinamide adenine dinucleotide, reduced form



TFA = trifluoroacetic acid THE = tetrahydrofuran TLC = thin |ayer

chromat ography UV = ultraviolet 25 Prefixes n, s, i and t have their usual
meani ngs:WO®BHEs51 secondary, iso and tertiary. The prefi®Ct/SEezamnsstycl o.
WO 03/018551 PCT/ SE02/ 01557 55 dains 1. A compound of formula I, OF O
fVNH HONNH F 5 Cl OCHF2 or a phdrnaceutically-acceptable derivative
thereof. 2. A pharmaceutically acceptable derivative of a conpound of

(orm e Lhygmte e A AR YhpSoRmel i
- form

NIH = National Institute of Health (US)
NIHU = National Institute of Health units
5 NMR = nuclear magnetic resonance

OAc = acetate
Pab = para-amidinobenzylamino
H-Pab = para—arﬁidinobenzylamine
Ph = phenyl

10 PyBOP = (benzotriazol-1-yloxy)tripyrrolidinophosphonium

hexafluorophosphate

QF = tetrabutylammonium fluoride
RPLC = reverse phase high performance liquid chromatography
/RT = room temperature

15 SOPs = standard operating procedures
TBTU = [N,N,N’ ,N’-tetramethyl-O-(benzotriazol-1-yl)uronium

tetrafluoroborate]

TEA = triethylamine
Teoc = 2-(trimethylsilyl)ethoxycarbonyl

20 TEMPO = 2,2,6,6-tetramethyl-1-piperidinyloxy free radical
TFA = trifluoroacetic acid
THF = tetrahydrofuran
TLC = thin layer chromatography
Uv = ultraviolet

25

Prefixes n, s, i and ¢ have their usual meanings: normal, secondary, iso and

tertiary. The prefix ¢ means cyclo.



Cl OCHF2 15 wherein Rl represents OR2 or C(O OR3; R2 represents H C 1-10
alkyl, C1-3 alkylaryl or C1-3 alkyloxyaryl (the alkyl parts of which
| atter tWOWBOWRSS1 are optionally interrupted by one or nDPET/SERYQSH at ons,
and the aryl parts of which latter two groups are optionally substituted
by one or nore substituents sel ected f§m hal o, phenyl, nethyl WO 03/018551
PCT/ SE02/ 01557 56 or nethoxy, which latter three groups are also
optionally gﬁ%ﬁﬁ tuted by one or nore halo substituents); and R3
represents ~ 10 al kyl (which latter group is optionally interrupted by one
or nore oxygen atons), or Cl_3 alkylaryl or Cl_3 al kyl oxyaryl (the alkyl 5
parts of which latter two groups are optionally interrupted by one or nore
oxygen atons, anA ddmepaund ofpfermalaol, which latter two groups are optionally
substituted by one or nore substituents selected from hal o, phenyl, nethyl
or nmethoxy, which latter three groups are also optionally substituted by
one or nore halo substituenis), io0 a pharnmaceuti cal | y-acceptabl e
derivative thereof. 3. 4 co g¢lainmed in Caim?2 wherein R1L
represents OR2. 4. A coound {n dMHmM 3 wherein R2 represents H
or 15 unsubstitutéd rrear ¥ic CL_8 alkyl. 5. A conpound
in R2 reprys Iﬁé ClL 6 alkyl.!20 6. A

ents linear Cl_3 al kyl,
syclic C4_7 alFkyl. 7. A conpound as clained in Caim
represents nethyl, ethyl, n-propyl, i-propyl or

conmpound as cl ai ned

branched C3_8 al kyl

5 or G aim6 wherei

cyclobutyl. 25
5

or a pharmaceutically-acceptable derivative thereof.

2. A pharmaceutically acceptable derivative of a compound of formula

10 I as defined in Claim 1, which derivative compound is a compound of

formula Ia,
o) F
0 A N—R'
HO /
N la
NH,
F
Cl OCHF,

15 wherein R' represents OR? or C(O)OR?>;
R? represents H, C,.jo alkyl, C,; alkylaryl or C,; alkyloxyaryl (the alkyl
parts of which latter two groups are optionally interrupted by one or more
oxygen atoms, and the aryl parts of which latter two groups are optionally

substituted by one or more substituents selected from halo, phenyl, methyl



8. A compound as clainmed in CQaim7 wherein R2 represents nmethyl. 9. A
conpound as clainmed in any one of Clains 1 to 8 wherein the fragnent 30 WO
03/ 018551WB@3h8ESL/ 01557 57 N~I* X is in the S-configur CIreE02/&530. A
conpound as clained in any one of Clains 1 to 9, wherein the fragnment O
HO d OCHF2 is in the R-configuratiod6 10 11. A conpound as clainmed in
Caiml whichis Ph(3-C)(5-0CHF2)- (RICHOH)C(O-(S)Aze-Pab(2,6-diF). 12.

A. compoun ' A | ' LS : :

P30l ( 5- BOEST RV B el 57 &fPArS st g tiong]ly suytined by one

Ph( 3- d) ( 5-d0@hee) hdl s ¥t o6 andS) Aze- Pab(2, 6-di F) (OH) .  13. A

phar maceut i c3al formul ation including a conpound as defined in any one of
Cains 1 tRIZpresents Gharaliaddwhiclalatier groupisaiptonadlyiinteriupted hgoaef, 20 in
adm xture with a pharnaceuticall acTepta | e adj uvant, diluent or carrier.
14. A conpdUndors Cx¥esthAoms), A1y Condlibylanilpmb 11 alkylpxyapl (the alkyl

phar macut il OB 686 REL B0 R S o e Al By Bncor more
oxygen atoms, and the aryl parts of which latter two groups are optionally
substituted by one or more substituents selected from halo, phenyl, methyl
or methoxy, which latter three groups are also optionally substituted by one
or more halo substituents),

10  or a pharmaceutically-acceptable derivative thereof.
3. A compound as claimed in Claim 2 wherein R' represents OR®.

4. A compound as claimed in Claim 3 wherein R® represents H or

15 unsubstituted, linear, branched or cyclic C,_g alkyl.

5. A compound as claimed in Claim 4 wherein R* represents H or

C1_6 alkyl .

20 6. A compound as claimed in Claim 4 wherein R? represents linear

C,.; alkyl, branched Cs_g alkyl or cyclic C,4_; alkyl.

7. A compound as claimed in Claim 5 or Claim 6 wherein R? represents
methyl, ethyl, n-propyl, i-propyl or cyclobutyl.
25

8. A compound as claimed in Claim 7 wherein R? represents methyl.

9. A compound as claimed in any one of Claims 1 to 8§ wherein the
fragment

30



15. A compound as defined in any one of Clains 1 to 12, or a

phar maceutical |y acceptabl e derivative thereof, for use in the treatnent of
a condi twornmkssse i nhibition of thrombin is required. 5 PEIT/SRop@spound as
defined in any one of Clains 1 to 12, or a pharnmaceutically acceptable
derivative thereof, for use in the tréd&tnment of a condition where

anti coagul ant therapy is indicated. 10 17. A conpound as defined in any one
of Clainms 1 to 12, or a pharmaceutically acceptable derivative thereof,
for use in the treatnment of thronbpsijs. 18. A conpound as defined in any
one of Clains 1 to 12, or a 15 euty cal |y acceptabl e derivative
thereof, for use as an anti coagulant. ~%fhe use of a conpound as defined
in any one of Clains 1 to 12, or a pha{naceutically acceptable derivative
thereof, as an active ingredient for the manufacture of a nedi canent for
the treatnment of a condition where 20 inhibition of thronbin is required.
20. The use of a conpound as defined in any one of Clains 1 to 12, or a
phar maceut ijg @l the Qe6RRE@Atienderi vative thereof, as an active ingredient for
t he manufacture of a nedicanent for the treatnent of a condition where 25
anticoagul ant therapy is indicated. 21. The use as clained in Caim?19 or
Claim 20, wherein the condition is_ thronbosis. WO 03/018551 PCT/ SE02/ 01557
59 22. The lilse ab compamad asnclaimednin anyromg af flais WHer &i wherndbedi tion is
hypercoagu%ability in blood and/or tissues. 23. The use of a conpound as
defined in §ﬁ¥n%ﬁe of Claims 1 to 12, or a 5 pharnmaceutically acceptable
derivative thereof, as an active ingregjent for

HO

cl OCHF,

is in the R-configuration.

10
11. A compound as claimed in Claim 1 which is Ph(3-Cl)(5-OCHF,)-
(R)CH(OH)C(0O)-(S)Aze-Pab(2,6-diF).

12. A compound as claimed in Claim 2 which is:
15 Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OMe); or
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OH). V

13. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 12, or a pharmaceutically acceptable derivative theréof,

20  in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

14. A compound as defined in any one of Claims 1 to 12, or a

pharmaceutically acceptable derivative thereof, for use as a pharmaceutical.



t he manufacture of an anticoagulant. 24. A nethod of treatnment of a
condition where inhibition of thronbin is required which nethod conprises
adm ni st r&DI0aN18561 a t herapeutically 1 o effective anount Pefl/SEOZ@Ispound as
defined in any one of Clainms 1 to 12, or a pharnaceutically acceptable
derivative thereof, to a person sufferggng from or susceptible to, such a
condition. 25. A nethod of treatnent of a condition where anticoagul ant
therapy is 15 indicated which nmethod conprises adm nistration of a
therapeutically effective anount of a conpound as defined in any one of

Caims 1 t0151__2,Ao$0m oRR@T BRIl YarRE GRRE lp! 4IRS Matibvea ! higr gof, to a

person suffering fro or susceptible to, such a condition. 20 26. A

met hod as qlhanmadeuticallyaiceepabler dédivaitive 2berevfebeiuse i thecwedtidenoof ai s
thronmbosis. 27. A nmethod as clainmed in Claim24 or Caim25, wherein the
condi ti on dondiygpewbereimhiitipn of threnilinddregpiedr ti ssues. 25 28. A process
for the preparation of a conpound of fornmula | as defined in Caiml,

whi ch conprises: (i) the coupling of a conpound of fornula Il, WD 03/018551

ECT/ SE02/ 011%5.7 /roorgpbﬁlé}laé deﬁn@h Wn%/ Vgnteh of @?&ﬂﬂfguqd t8]c lﬁ,oro'}‘ulaa i, o

pharmaceutically acceptable derivative thereof, for use in the treatment of a

condition where anticoagulant therapy is indicated.

10 17. A compound as defined in any one of Claims 1 to 12, or a
pharmaceutically acceptable derivative thereof, for use in the treatment of

thrombosis.

18. A compound as defined in any one of Claims 1 to 12, or a

15 pharmaceutically acceptable derivative thereof, for use as an anticoagulant.

19. The use of a compound as defined in any one of Claims 1 to 12, or a
pharmaceutically acceptable derivative thereof, as an active ingredient for
the manufacture of a medicament for the treatment of a condition where

20  inhibition of thrombin is required.

20. The use of a compound as defined in any one of Claims 1 to 12, or a
pharmaceutically acceptable derivative thereof, as an active ingredient for
the manufacture of a medicament for the treatment of a condition where

25  anticoagulant therapy is indicated.

21. The use as claimed in Claim 19 or Claim 20, wherein the condition is

thrombosis.



NH 11l HN\:P NH2 F (ii) the coupling of a conpound of formula IV, O O
OH HONIV 5 C OCHF2 with the conmpound of formula V, F HZN NHV NH2 F
(i) reawDioat18561 a correspondi ng conpound of fornula XVI pPCASEAEIisSHed i n
Claim29, with a suitable source of ammonia; or io (iv) deprotection of a
protected derivative of a conpound as ¥ ained in Caim1l. 29. A process
for the preparation of a conpound of fornmula la as defined in Caim2,

Cor 1 espondi 13 chIpERE SRITEY AR 120 derm Al Mtk S8R &,

conmpound of ¢ rEaHgRlaliNty in blood and/or tissues.

23. The use of a compound as defined in any one of Claims 1 to 12, or a
5 pharmaceutically acceptable derivative thereof, as an active ingredient for

the manufacture of an anticoagulant.

24. A method of treatment of a condition where inhibition of thrombin is
required which method comprises administration of a therapeutically
10 effective amount of a compound as defined in any one of Claims 1 to 12, or
a pharmaceutically acceptable derivative thereof, to a person suffering from,

or susceptible to, such a condition.

25. A method of treatment of a condition where anticoagulant therapy is
15 indicated which method comprises administration of a therapeutically
effective amount of a compound as defined in any one of Claims 1 to 12, or
a pharmaceutically acceptable derivative thereof, to a person suffering from,

or susceptible to, such a condition.

20 26. A method as claimed in Claim 24 or Claim 25, wherein the condition

is thrombosis.

27. A method as claimed in Claim 24 or Claim 25, wherein the condition
is hypercoagulability in blood and/or tissues.

25
28. A process for the preparation of a compound of formula I as defined in
Claim 1, which comprises:

(i) the coupling of a éompound of formula II,



OFIVNRHNXYVY NH2 F wherein RL is as defined in daim2; 5 (b)
reaction of a correspondi ng conpound of formula IV as defined in Caim?28
with a cowpeasef fornmula XV, F H2ZN - N-RL XV NH2 F. ROESENN0IRI7 i s as
defined in Caim2; (c) for compounds of formula la in which RL represents
OH, reaction of a 1o correspondi ng cépound of formula XVI, OF OH HON
CN XVI F C OCHF2 wth hydroxylamne; (d) for conpounds of fornmula la in
which Rl represents OR2, reaction @f conpound of formula XVIlI, WO
03/018551 PCT/ SE02/ 01557 62 HOO F ‘

OH

cl OCHF,

with a compound of formula III,

Q F
§ NH
i
HN
NH,
F

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

T X v
OCHF,

with the compound of formula V,

F

H,N NH
v

NH,

F
(ii1) reaction of a corresponding compound of formula XVI, as defined in
Claim 29, with a suitable source of ammonia; or

10 (iv) deprotection of a protected derivative of a compound as claimed in

Claim 1.

29. A process for the preparation of a compound of formula Ia as defined

in Claim 2, which comprises:



ONOOORa HONL CXVII NH2 F C 14- OCHF2 wherein Ra represents
-CH2CH2-Si (CH3) 3 or benzyl, or a tautoner thereof, wth a conpound of
formul a XVDIOB/OIFRZONH2 XVIII 5 wherein R2 is as defined i RCUSENIOIBS7 or an
acid addition salt thereof, followed by renoval of the -C(O ORa group; (e)
for conpounds of formula la in which Bl represents OH, reaction of a
conpound of fornmula XVII, as defined above, in which Ra represents benzyl
wi th hydro [N T Ta [o IR foe d )inf onpounds
of for mul o (AR TEE e EreapbrARE bR folElEA s e i T ng
conpound of2§ @ithid eorhp&asdief foremhld KI¥l aim 1 with a conpound of fornul a
XI X, L' COORS Xl X V\/nerel n L' represents a suitable |eavi ng group and R3 is
as defined in daim 18 2: g) for compounds of fornula Ia in which R
represents OCH3 or OCH
formula la in which R
diethylsulfate, re

wherein R! is as defined in Claim 2;
5 (b) reaction of a corresponding compound of formula IV as defined in

Claim 28 with a compound of formula XV,

F
H,N N—R!
/ XV
NH,
=

wherein R' is as defined in Claim 2;
(c) for compounds of formula Ia in which R' represents OH, reaction of a

10  corresponding compound of formula XVI,

éﬁ%}

OCHF,

with hydroxylamine;
(d) for compounds of formula Ia in which R' represents OR? reaction of

compound of formula XVII,



10

15

WO 03/018551

62

N COOR®
XVII
H2

OCHF2

wherein R? represents -CH,CH,-Si(CHj3); or benzyl, or a tautomer thereof,
with a compound of formula XVIII,

R’0ONH, XVIII
wherein R? is as defined in Claim 2, or an acid addition salt thereof,
followed by removal of the -C(O)OR* group;
() for compounds of formula Ia in which R' represents OH, reacfion of a
compound of formula XVII, as defined above, in which R® represents
benzyl with hydroxylamine, or an acid addition salt thereof;
(f) for compounds of formula Ia in which R' represents COOR?, reaction of
a corresponding compound of formula I as defined in Claim 1 with a
compound of formula XIX,

L'COOR’ XIX
wherein L' represents a suitable leaving group and R’ is as defined in Claim
2; or

(g) for compounds of formula Ia in which R' represents OCH; or

'OCH,CHes, reaction of a corresponding compound of formula Ia in which R’

represents OH with dimethylsulfate or diethylsulfate, respectiveiy.

PCT/SE02/01557



