290CT2003 WD 00166152 PCT/ SEQCQ 00847 A pharmaceutical formnulation
containing an inhibitor of carboxypeptidase U and a thronbin inhi bid $0CT 2003

- FIELD OF |ON 5 The present invention relates to p a
formul ati &E"W@”i nhi bi tor of carboxy- peptidase U (CPU) W‘fﬂﬂqﬂhﬁm n

inhibitor in adm xture with a pharnmaceutijcal ly accep- table adjuvant,
diluent or carrier, as well as a kit of parts, a nmethod for treatnent and
use of the forrmulations for the treatnment of a condition in which :

i nhibition of CPU and/or inhibition of thronmbin are required or desired.

10 BACKGROUND OF THE APREVENFMON Bl deamdeaiul abhbrinisg taneiKepiprooess

i nvol ved i n both hatifystergpsidgseeV prevehtioghinfinbibiddr. | oss from a danmaged
vessel ) and thrombosis (i.e. the pathol ogi cal occlusion of a blood 1s
vessel by a blood clot). CoaguFéEﬁBrDFé’HEhE\WEMIOI\bf a conpl ex series of
enzymatic reactions, where one of the final steps is conversion of the
~proenzyne prothronbin to the active enzyne thronbin. Thronmbin plays a
central rghe pidiepOiagei@hireRtes!d pAcirhMR1L681 RbAhGLES S of'aB lﬁﬁ&Y&r&f%afﬂoQ ' nogen
20 into fibrin nononers, which pol ynerise spontaneously into filanmen and
it acti vapé@ldﬁé@:ﬂoﬁCBU)lalnd athrashbinnhiditar Ur@hsﬂxmkmmraq:lpahmncalty ;mapl ubl e
fibrin. pag uvalt'rc}ﬂx actlvates actﬁ( V. and factor, VIII |nap05|t|ve
f eedback FERCIYOFTH HIERS QLT 2% Reb it of RS PEEHEA o F e RIRNd 1B @ f
-ef f ect i verabhheROUhARE Shedyeannbhbbftd ma@ﬁorpinabﬁik%ﬁmm&bi%f epUf AlapgHt i on and
fibrin stabilization. By inhibiting the positive feedback nmechani smthey
are 25 expdédhiden pbthexmbinarg Fﬁﬂukfeﬂl%rﬁieélaﬂpy in the chain of events |eading
to coagul ation and thronbosis. Fibrinolysis is the result of a series of
enzymatic reactions resulting in the degradation of fibrin by plasm n. The
activation of plasm nogen BACHEREFUNDAROFIIEEINVENTIONri nolysis. The 30

cl eavage of plasm nogen to produce plasmn is acconplished by the

pl asm nogen activa- tors, tissue-type plasn nogen activator (t-PA) or

ur oki nas eBEc)Uaecogélﬁﬁtri%d"@ gﬁ@k@%éo%@éﬁﬁ vél‘dcg 9{9 gﬁﬁ%@tg’ﬁlostasis (i.e. prevention of blood

loss from a damaged vessel) and thrombosis (i.e. the pathological occlusion of a blood
15 vessel by a blood clot). Coagulation is the result of a complex series of enzymatic
reactions, where one of the final steps is conversion of the proenzyme prothrombin to the

active enzyme thrombin.

Thrombin plays a central role in coagulation. It activates platelets, it converts fibrinogen
20 1into fibrin monomers, which polymerise spontaneously into filaments, and it activates

factor XIII, which in turn crosshinks the polymer to insoluble fibrin. Thrombin further

activates factor V and factor VIII in a positive feedback reaction. Inhibitors of thrombin

are therefore expected to be effective anticoagulants by inhibition of piatelets, fibrin

formation and fibrin stabilization. By inhibiting the positive feedback mechanism they are
25 expected to excer: inhibition early in the chain of events leading to coagulation and

thrombosis.

Fibrinolysis is the result of a series of enzymatic reactions resulting in the degradation of
fibrin by plasmin. The activation of plasminogen is the central process in fibrinolysis. The

30 cleavage of plasminogen to produce plasmin is accomplished by the plasminogen activa-

tors, tissue-type plasminogen activator (t-PA) or urokinase-type plasminogen activator (u-



WO 00/ 66152 PCT/ SEO0/ 00847 2 PA). Initial plasm n degradation of fibrin -
gener ates carboxy-terninal |ysine residues that serve as high affirfi39CT 2003
bi ndi ng si 5N 058&15?' asm nogen. Since plasm nogen bound to fibrin is nuch
nmore readily activated to plasmn than free plasninogen this 08847
provides a positive feedback regulation gf fibrinolysis. 5 One of the
endogenous inhibitors to fibrinolysis is CPU. CPU is also known as plasm
car boxypepti dase B, active thronmbin activatable fibrinolysis inhibitor

(TAFl &), Caﬁﬂ?ﬁ)ﬁtiap@g&jnﬂ]a&g{ﬁagigg of %%Hﬁlycgéeﬁfuggézggéﬁpeﬁpwt ié,@daﬁfsi%%%%wgg #

is formed fromits precurs rocarpo

of prot eol ydeiree artiyesicgrydbindilg Qi fr pLOmiddbeN iR NLo0R ' S or
pl asm n. CPU c| eaves basi c_am no aci dg at the éar b%xy-tgrg%lrgﬁ%l?%o@mk’rll n
fragments. THeP Mossreadily antiyatep ol asmarhanyfeiemiss mindganhaisahyctahism yoivies a

bi ndi ng sites..f.Qr ' n t serves to inhibit fibrinolysis. SUMVARY
OF THE IN\/I%%%PIO% fe%g‘?ﬂ%%%?“els%‘rﬁ%fbﬁ\?8 t¥on relates to phar maceuti cal

formul atsi ons containing an inhibitor of CPU and a thronbin inhibitor in
adm xture with a pharmaceutically acceptable adjuvant, diluent and/or
carrier, as’Wepl thegndogsaeussahrbitors todirmelysisan EPUL €PAf istdieo kv haplagis T or

the treat - irion dn which.iphibition of CPU and/ or inhibition
of thronbi rr?goé%%ﬁrd g%nu?’r&ecélggrtﬁrgéns ¢ %(gl.vallaﬁk: #i't?{msilso’l‘?hftlﬁc’cflﬁ'gﬁl: 1)} earbexyt-o a
kit of par tpspafiase ®sael iadesibleaiafddxgpfiRialPiduiv i G cﬁ-ﬁQ T .
inhibitor and instructions for tdr?gpaﬂdlmani.stnra i%‘?\ygéft edif%\ﬂﬁ)[l%[bé%smtog a
patient i FFPFAERPYRERSFe UdprofRU) biy stacien of mrotechitatensyies a gkitrombirpar t s

of formyl atj o] WAl 3 i nhi.hitor t he thronbin jnhibitor
cach’ Y aq e b ABIRd A fortRlr o Blar ol Repied Bavie amne 2o Wen
and/ or car chEboxy 28R @6 bW fOMEMIH The loss of carboxy-terminal lysines and thereby of

lysine binding sites for plasminogen then serves to inhibit fibrinolysis.
SUMMARY OF THE INVENTION

The present invention relates to pharmaceutical formulations containing an inhibitor of
CPU and a thrombin inhibitor in admixture with a pharmaceutically acceptable adjuvant,
diluent and/or carrier, as well as a method for trearment and use of the formulations for the

treatment of a condition in which inhibition of CPU and/or inhibition of thrombin are

20 required or desired.

The invention further relates to a kit of parts of vessels containing the CPU inhibitor and
the thrombin inhibitor and instructions for the administration of the inhibitors to a patient

in need thereof.

The invention also relates to a kit of parts of formulations containing the CPU inhibitor and
the thrombin inhibitor each in admixture with a pharmaceutically acceprable adjuvant,

diluent and/or carrier.



PCT/ SE00/ 00847 3 DETAI LED DESCRI PTION OF THE I NVENTION It has surprigh@gbma
been found that, conpared to the use of CPU and thronbin inhibitors

'separ at el ywobhygs1pt esent invention conprising a conbi nati on cTeEsEeRbs47
inhibitor and a 5 thronmbin inhibitor potentiates anti-thronbotic effects,

t hereby reducing the risk for throm bosi$ and hypercoagul ability in bl ood
and tissues of mammal s. Furthernore, the present invention offers

adm ni stration of | ower doses of the active ingredients, thereby reducing
the risk of potential si GETRALED BESCRIATHONIOF MME DVVBNTIONO I n one
aspect, the present invention thus relates to pharmaceutical formulations,
conprising: (i) an inhibitor of carboxypeptidase U or a pharmaceutically
accept abl e : 20 i i 0. nhibi or..a derivative

t her eof , inﬁgigémsi ﬁ%@"&f ?eﬁﬂgo%rﬁatbarr[ég%&u .rgg})‘? @ea@gé)gt'égg{%mg&[oﬁﬁﬂﬂh‘ it 8ent
or carri er.separafelf.uht pessemipeationtonpesipg AV AR 0P U ShiabRSr 408 Ki ts of
parts conprisi ng’ﬂ élg a vessel containing an_inhibitor of carboxypeptidase
U or a phaffRERarRBItPyPotertaissanpBramlaticiahiac o thergtyi rpducing the alsk domthasmi ng
a thronbin jnhi bjgt o Ve thereof ;- 20 and knstructions for the
sequent i al ,ﬁds}ggp%rdat gegcgré%l?%ﬁﬁyaﬂr@%aée%éﬂr}]%ﬁ?%tOrfaIPiarBﬂmgf F Pﬁéerf“r?ﬁ‘?'ﬂ?etﬁﬁc?m(i )
and (ii) todnseqamicfers idmineadibhef Rofer dgwtdiehe aapRGhgrellichREthbRYYNEd R
relates to tgits of gart,s conprising: (1) a pharmaceutical formulation °
.cont ai ni ng BATSKREB @B?aléfdﬁkﬁﬁﬁg@ﬁﬂbﬁhg@IEUEOI’%r a 25 pharmaceutically
acceptable salt thereof, in adm xture with a pharnmaceutically acceptable
adj uvant, diluent or carrier; and (ii) a pharmaceutical fornulation

cont ai nieng Ia dankrspdst,nhé plesdittioention tms deniey ab panidednkafl formuliaddyi xt ur e

wi th a pharnmaceutically acceptabl e adjuvant, diluent or carrier; which

i nhi bitors CMP'RHE (ii) are each provided in a formthat is suitable for

adm ni strat@)om inBBitbPoCAbIIpEH AR o fHRrAbAGKicaltP Fel GABR salt thereof, and

(i1) a thrombin inhibitor or a derivative thereof, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

15 .
A further aspect of the present invention relates to kits of parts comprising:
(1) a vessel containing an inhibitor of carboxypeptidase U, or a pharmaceutically
acceptable salt thereof;
(11) a vessel containing a thrombin inhibitor, or a derivative thereof;

20 and instructions for the sequential, separate or simultaneous administration of the inhibitors

(1) and (i1} to a patient in need thereof.

Another aspect of the invention relates to kits of parts comprising:
(1) a pharmaceutical formulation containing an inhibitor of carboxypeptidase U, or a

:5  pharmaceutically acceptable salt thereof, in admixture with a pharmaceutically acceptable
adjuvant, diluent or carrier; and
{11} 2 pharmaceutical formulation containing a thrombin inhibitor, or a derivative thereof,
in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier;
which inhibitors (i) and (ii) are each provided in a form that is suitable for administration

30 1n conmjunction with the other.



WD 00/ 66152 PCT/ SEOQ 00847 4 By "administration in conjunction with", we

i ncl ude that respective formulations conprising a CPU inhibitor an@ %(CT 2003
thronbin inhibitor are adm ni stered, sequentially, separately and/or

si mul t aneoY¥PY/6@ser t he course of treatnent of the rel evant mengkdoloasys

whi ch condition may be acute or chronic. Preferably, the termincludes that
the two 5 fornulations are adnini stered (foptionally repeatedly)
sufficiently closely in time for there to be a beneficial effect for the
patient, that i s greater, over the course of the treatnment of the relevant
condi ti on, Byhafmiristztiongn cofjun¢teont wioh',ovarinctdeans réspecta@nfiorn sl bed

(optional I eat one, absence of the other fornulation,
over the S%%EI%%BT 5?1:'(# “th%éa’f a“?'rﬂﬁ"l”o”%éftl PRIt Are pdminisigred requentmdybi nat i on
provi des as@hﬁa@él?&n@%ﬂﬁfﬂ&ﬂaﬁéo@ Gl thP cbﬁ’rs% %?g—ggﬁncg{ of gg?@g\‘éﬁﬁ EtBh ;course

of treatnment of, a particular jglt ion, W epen Hefon to
be treat edetChmoedn@nn ahy tlmtcutm;t dmeozac herefeeably Ot i) Mcthest fA8: RETweN
skilled in a rt. '(ijlg ﬂﬁra]"

or other. of IPW)“F Wﬁ“‘a‘tcfeé'r@f’“?%al reed hsuifieicathedosapin omalfbythere

repeat ed| y;b b@rd&r £8; ni stration
with the other cgﬁﬁoﬁleﬁgécﬁor [H@ﬂéﬁl{ thha% Eﬁg&g%ﬁ?‘é%{{he ﬁ%@set‘gnbr%m%fﬂ'ﬁpm

stered sirft gq;{n@@ggmdmcandhdhaﬂmthnrsifehedv@foﬁﬂmﬁatﬁ)ﬂﬂﬁretddﬁﬁn@&red idfigyJ hat

i ndi vi duaIr ?f‘?sﬁs}eﬁ CPUhI ﬁlgl bi t or and thronmbin inhibitor are a ni ster ed
Wi thin 48 TBWE Ve ge FYheRBge obfhecatber @FHEI@UOQODVACtmrsetmqg:otmsca)ffmat-her

aspect of héif. DEB¥ARINAAG of @ﬁétﬁeﬂ §ccﬂ'ﬁd1 Hgﬁi POJWCISQOQt:a £l bgcngh@gh%%k' t, of

parts as defined herein, which PIees Brin M (a).
as defPnedespabiotfeand pies thesemcseatfi tmntmn:mtmfaa pamipenResdndidon, wal ddpéidesbraiove,

t hus rend onents ,sui tabl e for admnistration in

conj unct i gnh%%toh g%ﬁ"%fﬁgfﬁ’re%mg BRIy Termehiaysd eastisslyerit eipatson skilled in
associ ati o= it h each other, includes that conponents (a) and (b) may be:
(1) provided as separate formulations (i.e. independently of one another),
whi ch are subsequently brought together for use in conjunction with each

'_Ot her in gqgbipatd-2M, conjunction with” includes that one or other of the two formulations
15 may be administered (optionally repeatedly) prior to, after, and/or at the same time as,
administration with the other component. When used in this context, the terms “admini-
stered simultaneously” and “administered at the same time as” include that indjvidual
doses of CPU inhibitor and thrombin inhibitor are administered within 48 hours, e.g. 24

hours, of each other.

According to a further aspect of the invention, there is provided a method of making a kit
of parts as defined herein, which method comprises bringing 2 component (a). as defined
above, into association with a component (b), as defined above, thus renderine the two

components suitable for administration in conjunction with each other.

Bringing the two components into association with each other, includes that components
(2) and (b) may be:
(1) provided as separate formulations (i.e. independently of one another), which are
subsequently brought together for use in conjunction with each other in combination

30 therapy; or |
(11) packaged and presented together as separate componen:s of a “"combination pack™ for

use in conjunction with each other in combination therapy.

conj unction with" includes that one .



30 therapy; or (ii) packaged and presented together as separate conponents
of a "conbination pack™ for use in conjunction with each other in 29 0CT 2009
. conbi nation therapy. 290CT203 WD 00/ 65152 PCT/ SE00/ 00847 W Yet anot her
aspect of Wﬁé"’f“ﬁlﬁgnti on relates to methods for treatment of Pasp847
suffering from or susceptible to, a condition in which inhibition of
thronmbin and/or inhibition of carboxypeptidase U are required or desired,
whi ch net hod conprises admnistering to the s patient a therapeutically
effective total amount of (i) an inhibitor of carboxypeptidase U, or a
pharmaceutically acceptable salt thereof, in admxture with a

phar maceutyleg ahdrie s pER lofl B etindek iitARtate stb IR ds by ﬁ@ﬁtHeﬁ( of d ﬁhtf(;cﬁpidffh@fnigon

with (ii) a thrombin inhibitor, or a derivative thereof, in admxture“w th
a phar mac &, eakisgeptite & aapndbios iadylustaimhibidiod obirombincadtdr érhibiSionldf
anot her asgfgct of .Elhe i.nventi.on re%at e(z 't.a methods for treatnment of a
patient sOMPEFYRTGUARSFEIhAredravet pissard wiych e QARRIHCS ACRIISE IR tBe t i on

of thronbhi;and/irapeiic Ry L0k e o@RERONMREPt i dase U are required or
desired, which nethod conprises admnistering to the 15 patient a

phar maceuti) emlinhilrangdf gtibonypapoidasd Ei oma pi{arnacauticatly bédeprabtif salt thereof, in
car boxypeﬁai dase U or g har macguti cal | i?%gced%t ﬁjb e salt thereof, and (i)
a t hr ombi ACTHAYEHT 2 BRrRage gy i2GerPiabls adrvantyfieRt Ot GRFeryin gpnipnction

Pphar maceuijgal |y acceptabl e adjuvant, diluent or carrier. 20 A still

further aspect of the invention relates to the use of pharnmaceuti cal

f or nul at i Onsy thramepanigbier, of & Hervativehhdreefom afmixaurb ewiipepidroasaticaldy a

phar na&:eutégcca{tahg agccegt ﬁql e tsal t thereof, and (ii) a thronmbin inhibitor or
a der {at FYSPPREESH 0 A AN R AFE™Wi t h a phar maceutical |y acceptabl e
adjuvant, diluent or carrier, _s in the manufacture of a nedicanent for the
treatnment _of a condition in which inhibition of thronbin and/or inhibition
of car boxyiéprethersaspest of ey iagentianrebitesde srateatls fpoireatmenteicd prigoesusferidgubt |

as used hﬁ{n%i, B: sutsge%ntb 4 10 aEBr?cﬁth% whﬁcrt]x%ﬁlxgﬁisonto%ﬁr%pmeb% iar(fd/or inhibition of

carboxypeptidase U are required or desired, which method comprises administering to the
15 patient a pharmaceutical formulation, comprising:

(i) an inhibitor of carboxypeptidase U or a pharmaceutically acceptable salt thereof, and

(11) a thrombin inhibitor or a derivative thereof, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

20 A sull further aspect of the invention relates to the use of pharmaceutical formuiations,
COMPrISIing:
(1) an inhibitor of carboxypeptidase U or a pharmaceutically acceptable sait thereof, and
(ii} a thrombin inhibitor or a derivative thereof, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier,

35 in the manufacture of a medicament for the ireatment of a condition in which inhibition of

thrombin and/or inhibition of carboxypeptidase U are required or desired.

For the avoidance of doubt, as used herein, the term “treatment” includes therapeutic
and/or prophylactic treatment.

30



and/ or prophylactic treatnent. 30 290CT2003 WD 00/ 66152 PCT/ SEQO0/ 0084é

CPU inhibitors Inhibitors of CPU referred to in this application incl (ﬂéf”ﬂm
| ow nol eculyas pypedght 1 nhibitors of carboxypeptidase with a ?%Jér Ld}”ﬁéﬁ

wei ght bel ow about 1000, suitably below 700. 5 In the presen ZSB':I 470n
the CPU inhibitor is preferably (i) a c@gnpound of general formula I.

XxXR2 Y R3 (n R4 or a pharnaceutically acceptable salt or solvate thereof,
or a solvate of such a salt, 10 wherein R, represents, Cl-C6 al kyl,
substi t ut edPWiihiibape or nore basic groups such as am no, am dino and/or
guani di no; cycl oal kyl, substituted wth one or nore basic groups such as
am no, am dino and/or is guanidino; heterocyclyl, containing at |east one
ni t rogen . _het clyl, containi at | east one hetero atom sel ected
fromS or a%ﬁ{gé[%; %m%?gﬁﬁgﬁ t%”t[it}i‘ ?8?“%%'”%@%“1@?@9&95 weight intsbigors 106,
am di no andryxypSptankdiig;a rggleQﬁIaF‘(v3élo’ht BHBR!t bIDH[t R&O%L}lg};@rieﬁ(?\rg re basic

groups such as ani no, am di no and/ guanl ;- acyl,
acyl amsno, al kyl, al kyl carbanoyl, aI kyI t hi o, aI koxy, aroyl, aroyl am no,
aryl oxy, aln¥fllet Fljegéntg%l?claggn tgénd}’% m%lrlg/nor Lscgrreil%?ar{)?}/l car boxy, cyano,
(1) a compound of general formula I,

F;'H

X R2

\"><RS (D

R4

or a pharmaceutically acceptable salt or solvate theteof, or a solvate of such a salt,
10 wherein
R\ represents,
C,-Cs alkyl, substituted with one or more basic groups such as amino, amidino and/or
guanidino;
cycloalkyl, substituted with one or more basic groups such as amino, amidino and/or
guanidino; - |
heterocyclyl, containing at least one nitrogen atom;
heterocyclyl, containing at least one hetero atom selected from S or O,
and substituted with one or more basic groups such as amino, amidino and/or
guanidino;
20 or aryl, substituted with one or more basic groups such as amino, amidino and/or
guanidino,

R represents H, acyl, acylamino, alkyl, alkylcarbamoyl, alkylthio, alkoxy, aroyl,
aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl, carboxy, cyano,
cycloalkyl. formyl, guanidino, halogen, heterocyclyl, hydroxy, oxo, nitro, thiol, Z-N-

25 CO-0-, ZO-CO-NZ- or Z-N-CO-NZ- group,
Rj represents COOR;, SO(OR5), SO3R;s, P=0O(OR;),, B(OR;s)», P=ORs(ORs), or tetrazole,

or any carboxylic acid isostere,



cycl oal kyl, fornyl, guanidino, hal ogen, heterocyclyl, hydroxy, oxo, ﬂE@rC?’Z[m
thiol, Z2N 25 CO O, ZO CO NZ- or Z2N CO NZ- group, R3 represents ,

- SO(ORS5),  SERRrseFAA ORS) 2, B(OR5) 2, P=OR5(OR5), or tetrazol ep. 9@”‘%3’“"
carboxylic acid isostere, 290CT2003 WD 00/66152 PCT/ SECO 0 84-9/

represents SH, S-CO-(-C6 alkyl or S-CO&aryl, R3 represents H ({-C6 alkyl
or aryl, R6 represents Hor Cl-C6 alkyl, X represents 0, S, SO SO, C(2?,
N(Z), NR6SO2, SONR6, NR6CO or CONR6, 5 Y represents C(Z)2, Z represents

i ndependerRJ rgpidsertf SG6Sat Gy, -Canleyl orgrClooalykyl or heterocyclyl, or (ii) a
conpound of general fornmula Il [6 R7 | XxRB Y RO r R o or a
phar maceuthsd&Pieeit He o &l ar arydr sol vate thereof, or a solvate of such a

salt, whergi 7 ent is Cl-C6 al kyl, substituted with one or nore
basic gr od%slggrﬁgmggpéﬁ'ﬁ@?ﬁ%% di no and/ or guanidi no; cycl oal kyl,

substi t ut edrepirdsBnQE, NISOTHE, TEB). NG)ONRIS OH S AR ANRICO AR and/ or
guani di no; heterocyc%l, containing at |east one nitrogen atom 20
het er oéycl¥fepresens&i(@dmg at | east one hetero atom sel ected fromS or O,

Z represents independently H, C,-Cs alkyl, aryl, cycloalkyl or heterocyelyl,
or

(i) a compound of general formula I1

0 X__R8

R10

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, wherein
R; represents, |

15 C-Cs alkyl, substituted with one or more basic groups such as amino, anudino and/or
guanidino;
cycloalkyl, substituted with one or more basic groups such as amino, amidino and/or
guanidino;
heterocyclyl, containing at least one niﬁogen atorn;

20 heterocyclyl, containing at least one hetero atom selected from S or O,
and substituted with one or more basic groups such as amino, amidino and/or
guanidino;
or aryl, substituted with one or more basic groups such as amino, amidino and/or
guanidino,

25 Rgrepresents H, acyl, acylamino, alkyl, alkylcarbamoyl, alkylthio, alkoxy, aroyl,.
aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl, ca.fboxy, cyano,
cycloalkyl, formyl, guanidino, halogen, heterocyclyl, hydroxy, oxo, nitro, thiol, Z;N-
C0O-0-, ZO-CO-NZ- or Z;N-CO-NZ- group,

Rs represents COOR;;, SO(ORy), SO3R 1, P=O(OR )2, B(OR )2, P=OR;(OR 1), ot

30 tetrazole, or any carboxylic acid isostere,



and substituted with one or nore basic groups such as am no, anidino and/or"
guani di no; or aryl, substituted with one or nore basic groups such a3 9 0CT 200

am no, am\dom@;ﬁaﬁd/or guani dino, 25 R8 represents H, acyl, Fﬂnﬂ] 7
al kyl, al kyl carbanoyl, al kylthio, al koxy, aroyl, aroylam no, ary

aryl thio, am dino, am' no, aryl, carbanoyl , car boxy, cyano, cycl oal kyl,
fornyl, guanidino, hal ogen, heterocyclyl, hydroxy, oxo, nitro, thiol, Z2N
CO O, ZOCO NZ- or Z--,NCO NzZ- group, R9 represents COOR[[, SO OR[),

SOBR[,, P=Q(OR[[) 2, B(O%[FE)Z P=OR[ (OR, 1). or 30 tetrazole, or any
carboxylic acid |soster%, WO 00/ 66152 8 QR O O R10 represents a -P- R72

-group, OR,;@repkesehis-agraimr, ,otgrgup,@rh O J@HZQI%}S 9;0;3 ,$E00/ Q%%Apl? 0,
R11 -group, R r repres:ents H C1-C6 al kylNor aryI R12 repﬁbsents

al kyl, arsdup, cycl oal kyl, heterocyclyl, or mp opti onal | y N-substituted
H?N-C(Z) - CONH-C(Z) - or H2N-C(Z)- group, 5 R13 represents H or Cl1-C6 al kyl,
X represents 0, S, SO SO, C(2)2, N(Z), NR13SO, SONR13, NR13CO or CONR13,

Y represeﬁtlsre&esﬁﬁ(tszbl CSCsﬁ]d\Zborarpr a single bond, Z represents
i ndepend H Cl1- ycl oal kyl or heterocyclyl, with the

provi so t bctr %éﬁ?t%’?gﬁ)%géﬁ'ﬂ% %’CIOSIkMﬂSMCIN( 7Y an (RIS NONDEELtear
HsN-C(Z)-CONH-C(Z)- or H,oN-C(Z)- group,

s Rysrepresents H or C,-Cg alkyl,
X represents O, §, SO, SO, C(Z)s, N(Zz, NR 3801, SO;NR 3, NR;5CO or CONR |3,
Y represents O, N(Z), S, C(Z)», or a single bond,
Z represents independently H, C,-Cs alkyl, aryl, cycloalkyi or heterocyclyl,
with the proviso that when X represents O, S, SO, SO, N(Z). NR;SO», SO-NR-, or

to NR;CO then Y represents C(Z); or a single bond.

More preferred inhibitors of CPU includes compounds of general formula I, or a
pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, wherein the
following individual and separate preferences apply:
15 R\ represents,
cycloalkyl, substituted with one or more basic groups such as amino, amidino and/or
guanidino;
heterocyclyl, containing at least one nitrogen atom;
heterocyclyl, containing at least one hetero atom selected from S or O, and substituted
20 with one or more basic groups such as amine, amidino and/or guanidino;
or aryl, substituted with one or more basic groups such as amino, amidino and/or
guaniding;
R represents H, acyl, acylamino, alkyl, alkylcarbamoyl, alkylthio, alkoxy, aroyl,
aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl, carboxy, cyano,
25 cycloalkyl, formyl. guanidino, halogen, héterocyciyl, hydroxy, oxo, nitro, thiol, Z-N-
CO-0-, ZO-CO-NZ- or Z,N-CO-NZ- group, |



10 NR7CO then Y represents C(Z)2 or a single bond. Mre preferred

i nhibitors of CPU includes conpounds of general fornula I, or a 290CT 2003

: phar maceut cceptable salt or solvate thereof, or a s uch a
alt, V\her‘ie{?ﬁ&ftl:s%e? foll owi ng individual and separ at e pr ef er?r?éﬁﬁlgggfﬁ: 15

Rr represents, cycl oal kyl, substituted v#th one or nore basic groups such

as am no, am di no and/or guanidino; heterocyclyl, containing at |east one

nitrogen atom heterocyclyl, containing at | east one hetero atom sel ected

fromS or ), repReenisOTOR UL ed 20 with one or more basic groups such as

am no, am di no and/or guanidino; or aryl, substituted with one or nore

basi ¢ gr oupsepstntaS§Hat ¢lo;C el @ikﬂmréﬁﬂl}ﬂryl guani di no; R2 represents H,

acyl, acylam no y yl carb al kyl t hi o, al koxy, aroyl,

ar oyl ar ni Eﬁ”ﬁ%&é bércg il 8t araY d| no ami no, aryl, carbanoyl, carboxy,
cyano, Gyrg‘:?]@@gﬁyh,orf(gt@yﬂky]guam di no, hal ogen, heterocyclyl, hydroxy,
0X0, ni t ro, Z0O- CO- NZ- or Z,N-CO NZ- group, 290CT2003 WO

00/ 66152 P(:ifdpﬁ@@r/s@é&ﬁcgSroaRG(Z)e,pY(eZéeNRsS@mQaNRaorrc‘s:mﬂag,ents SH,
S-COC, - al k or COaryl, R5 represents H CE-C6 alkyl or aryl, R6
represent s* FP5 eEﬁS Yl kyl, s X represents 0, S, SO S, C(2)2, N2,

NR6SOL, S@ reNRReME .@@bﬁ@mum eqrceﬁsa@msar%%}aoar% vl PR Gyl ndependent | y
H, Cl-C6 al kyI, aryl, cycl oal kyl or hetefocycly Even preferred

dnhibitors of CPU includes conmpounds of general formula 1 or a to

pharmace u;it lr#gpg&@tﬁ@rgh%b%?%{éf élﬂg mc?udcs \é@r%%g{l rl;]dsto eccf'lgxlai ?orrnu a rcl)g iav | dual

and separ
10 pharmaceutically acceptable salt thereof, wherein the following individual and separate

preferences apply:
R, represents,
cycloalkyl, substituted with one or more basic groups such as amino, amidino and/or
guanidino;
15 heterocyclyl, containing at least one nitrogen atom;
heterocyclyl, containing at least one hetero atom selected from S or O, and substituted
with one or more basic groups such as amino, amidino and/or guanidino;
- Ry represents H, C,-C; alkyl, amino, halogen or hydroxy,
R; represents COORs,
20 Ryrepresents SH, S-CO-C;-C; alkyl or $-CO-aryl,
Rs represents H, C;-Cs alkyl or aryl, '
X‘rcpresents C(Z),,
Y represents C(Z),,
Z represents independently H or C,-Cs alkyl.

More preferred inhibitors of CPU includes compounds of general formula I, ora
pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, wherein the
following individual and separate preferences apply:
R7 represents,

30 C,-Cy alkyl, substituted with one or more basic groups such as amino. amidino and/or

guaniding;



R 1 represents, cycloal kyl, substituted with one or nore basic groups such
as ami no, arnidino and/or guanidino; 15 heterocyclyl, containing at? §gapin
one nitrogevpoq@ggbz het erocycl yl, containing at | east one hetero atom

sel ected from 0, and substituted wi th one or nore basi cPGF/SEME084TH
as am no, am dino and/or guanidino; R, represents H Cl-C3 al kyl, am no,
hal ogen or hydroxy, R3 represents COORS, 20 R4 represents SH, S-CO Cl-C6
al kyl or SSCO aryl, R5 represents H, Cl-C6 al kyl or aryl, X represents
C(2)2, Y repr . - epresents independently H or Cl1-C6 al kyl. 25
More preferr eg??lgﬂ’%gll’%[r%m%fe ¢ 5T JUTE PesmseRH S Ut ayyamEcapmidinerahdlot ' |
or a pharnmaceusiidabty acceptable salt or solvate thereof, or a solvate of
such a salt, erein the follow ng individual and separate preferences
apply: R7 repreSEyslyl, zon@iniug aglerstione sitbegentardrad Wit h one or nore basic

groups such a ) 1 di no d/ or uani di no; 290CT2003 WD 00/ 66152 10
PCT/ SEOQY 0084?8%{;88 P‘g‘gi'%?Pt?‘mé%g‘pﬁﬁt‘)&a%ﬁﬁef%ataﬁbseéﬁctqﬁﬁr@mb%gt Q. groups such

as am np. am drdiubatithta withead b hidge bie! §LAG6Y Glokl 4 GQNL &l Ding at | east one
nitrogen atom heterocyclyl, containing at l’:}easc%l{l BAE Iﬂé‘t%?lgl B Lel ect ed
fromS or 0, 8Uamingubstituted with one or nore basic groups such as am no,
am di no and/o | N0 .. . .
bc ar?H?I%s%'nﬂgd with one or more basic groups such as amino, amidino and/or
guanidino,
Rg represents H, acyl, acylamino, alkyl, alkylcarbamoyl, alkylthio, alkoxy, aroyl,
10 aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl, carboxy, cyano,
cycloalkyl, formyl, guanidino, halogen, heterocyclyl, hydroxy, oxo, nitro, thiol, Z,N-
CO-0-, ZO-CO-NZ- or Z;N-CO-NZ- group,

R represents COOR,,
' R
AR | '
o O &)
R, represents a —g" R,, -group, or a /U\N,OH -group, or a )l\o' Ry, -group,
|

Ris

15 Ry represents H, C,-Cq alky! or aryl,
Ry represents C;-Cg alkyl, aryl, cycloalkyl, heterocyelyl, or an optionally N-substituted
HoN-C(Z)-CONH-C(Z)- or HoN-C(Z)- group,
Ru3 represents H or C,-Cg alkyl,
X represents C(Z)a,
20 Y represents O, N(Z), S, C(Z),, ora single bond,
Z represents independently H, C,-Cs alkyl, aryl, cycloalkyl or heterocyclyl.

Even more preferred inhibitors of CPU includes compounds of general formula II, or a

pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, wherein the
15 following individual and separate preferences apply:

R; represents, |

cycloalkyl, substituted with one or more basic groups such as amino, arnidino and/or

guanidino;



or. aryl, substituted with one or nore basic groups such as am no, am dino
and/ or guanidino, R8 represents H, acyl, acylamno, alkyl, alkyl carbarfy17003

-~ al kyl thi ow@bkeesya aroyl, 10 aroylam no, aryloxy, arylthio,pafgioese7

am no, aryl, carbanmoyl, carboxy, cyano, cycloal kyl, fornyl, guani dino,

hal ogen, heterocyclyl, hydroxy, oxo, nitlio, thiol, Z-,N CO O, ZO CO NZ-
or Z2N-CO- NZ- group, Rg represents COORL i, RIOrepresents a -P- R=Z OO
-group, or a CH -group, or a N O AO Rl -group, R13 15 Rl11 represents H,
Cl-C6 al kyl loreracydlyl, Rdtainérpy mdeast snéinCgedmbiont;, aryl, cycl oal kyl,
heterocyclyl, or an optionally N-substituted H ,NC(Z)-CONH C(Z)- or
HN-C(Z)- gristpecy®dyl Fepriasgmtdeayt are taeropiamisplected ¥rane Srae€bnnd s@y@ed 20 Y
represents : 7 [ - Z represents independently
H, Cl-C6 al EVFN%% ¥l 5%05%%2)%%?% S %‘er%h%?a gﬁ B‘Sé)?a(?rﬂ f}fn.% "@@@ﬁ SHEHEINgr ef er r ed

i nhi bi t orRg @preciss HNd, Wtk gonpais dslogén ggaesx3] fornula 11, or a
pharmaceutical ly acceptable salt or solvate thereof, or a solvate of such a
sal t, ‘wheteeRresdss 89@Ri} owi ng i ndi vi dual and separate preferences apply:

R7 represents, cycloal kyl, substituted with one or nore basic groups such

as am no, am dino and/or guanidino; WO 00/66152
R

Pl M

1
R g represents a —~P~R,, -group,
0

R represents H, C;-Cg alkyl or aryl,

Rz represents C;-Cg alkyl, aryl, cycloalkyl, heterocyclyl, or an optionally N-substituted
10 HsN-C(Z)-CONH-C(Z)- or HoN-C(Z)- group,

X represents C(Z)a,

Y represents O or C(Z),,

Z represents independently H or C,-Cg alkyl.

15 The following definitions shall apply throughout the specification and the appended

claims;

The term “basic group™ denotes a basic group, wherein the conjugate acid of said basic

group has a pKa of from about -5 to about 23, preferably of from 1 to 15.

The term “carboxylic acid isostere” denotes an acidic group having a pKa of from about -5

to about 235, preferably of from 1 to 15.

The term "C 1—Cg alkyl” denotes a straight or branched, saturated or unsaturated,

substituted or unsubstituted alkyl group having I to 6 carbon atoms in the chain wherein

»

the alkyl group may optionally be interrupted by one or more heteroatoms selected from O,
N or S. Examples of said atkyl include, but is not limited to, methyl, ethyl, ethenyl,
ethynyl, n-propyl, iso-propyl, propenyl, iso-propenyl, propynyti, a-butyl, iso-butyl, sec-
butyl, t-butyl, butenyl, iso-butenyl, butynyl and straight- and branched-chain pentyl and

16 hexyl.



11 290CT2003 PCT15E00/ 00847 heterocyclyl, containing at |east one %@ngﬂm
atom heterocyclyt, containing at | east one hetero atom selected fr

0, and subsybtodised: W th one or nore basic groups such as am ol
and/ or guani dino; R8 represents H, Cf-C3 al kyl, am no, hal ogeﬁ&/ﬁ%ﬂr’@é@f S

R,) represents COORi i, 0. Rl, Ro represkents a -P- R12 -group. 0 R
represents H, Cl-C6 al kyl or aryl, R g represents C -C6 al kyl, aryl,
cycl oal kyl, heterocyclyl, or an optionally N-substituted 10
HNC(Z)-CONHC(Z)- or H?N-C(Z)- group, X represents C(Z2)2, Y represents O
or C(2)2, 5 represents independently Hor Cl-C6 alkyl. Es The foll ow ng
definition h%ﬁ%m CGalsisypliyhy eanghrsia sttaghtspdeankhed sawrtahar tisenappénded
clainms: Th Y ' ".denotes a.basic, group, wherein the conjugate
oid o sart Ramyd B R SRR i e S BB o gD ok chsh wherein
pr ef er abl yttefalkyl@roup may dptiondly BeainicefftedGRf R0 Indre REeth ed PRAPkES
an acidic group_having a %_[Ka o?,_from ag})ugﬁ‘-’S to a%outcgoszE, %F@F‘g‘?ggﬁy f
from 1 %o XU SpkEapwiesof sad aley! inalyde:, bieisatoelimited to, anghtl, ethyhreainaled,
sat ur at ed sat ed, 's substituted or unsubstituted al kyl group
havi ng | t%ﬁtgwgé?%g%tlgdngrqpﬁﬁtpﬁ%pe i‘ﬁo'ﬁf?é’F%anPmPW’al kyl group nay
optionally be interrupted by one or nore heteroatons selected fromO, N or
S. Exanpleg of said alkyl include, but is not limted to, nethyl, ethyl,
ethenyl, EehieARI Ciridk ofgotesiasaibptivipsd or ynsaipseiyed alkgbzronp pevipl, | @regyny!
n-butyl, i8§9:0ULy C- tyl...t-b | .. .butenyl, iso-butenyl, butynyl and
strai ght - aﬁ E‘trnaéﬁvgﬁ%ga%fﬁgflanmc Ir{flf/lluﬁé’%bdl tis nOththed to, met 3’}*

10 ’

The term “C-Cs alkoxy” denotes an alkyl-O-group, wherein C,-Cg alkyl is as defined

above.

The term “C;-C; alkoxy” denotes an alkyl-O-group, wherein C,-C; alkyl is as defined

15 above.

The term “heterocyclyl” denotes a substituted or unsubstituted, 4- to 10- membered
monocyclic or multicyclic ring system in which one or more of the atoms in the ring or
rings is an element other than carbon, for exarnple nitrogen. oxygen or sulfur, especially 4-,

20 5-or 6-membered aromatic or alifatic hetorocyclic groups, and includes, but is not limited
to azetidine, furan, thiophene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxathiolane,
oxazolane, oxazole, thiazole, imidazole, imidazoline, imidazolidine, pyrazole, pyrazoline,
pyrazolidine, isoxazole, isothiazole, oxadiazole, furazan, triazole, thiadiazole, pyran,
pyridine, piperidine, dioxane, morpholine, dithiane, oxathiane, thiomorpholine, pyridazine,

5 pynmidine, pyrazine, piperazine, triazine, thiadiazine, dithiazine, azaindole, azaindoline,
indole, indoline, naphthyridine groups, and shall be understood to include all isomers of
the above identified groups. The term “azetidinyl” shall for example by understood to
include the 2-. and 3-isomers and the terms "pyridyl” and “pipendinyl” shall for example
by understood to include the 2-, 3-, and 4-isomers.

30
The term “cycloalkyl” denotes a saturated or unsaturated, substituted or unsubstituted, non-

aromatic ring composed of 3, 4, 5, 6 or 7 carbon atoms, and includes, but is not limited to



30 hexyl. 290CT2003 WO 00/66152 PCT/ SEO0/ 00847 12 The term"C |-C3 @ng[ydf'mm

denotes a straight or branched, saturated or unsaturated, substituted or

- unsubst i t uvedeakidzl group having 1 to 3 carbon atons in the POESROOMIBIEI N
the al kyl group may optionally be interrgfted by one or nore heteroatons

selected fromO, s Nor S. Exanples of safd al kyl include, but is not

limted to, nethyl, ethyl ethenyl et hynyl, n- propyl i so-propyl,

propenyl, iso-propeny ynyl . The ternl"C] al " denotes a substituted

or unsubstSYFIPPERPYAI %ﬂobgf éwgcmm@ CfC@aewfpyca:tO@ﬁptva@sahwnﬂ e¥cleai d

al kyl |nc 1 al koxy"
denotes a aﬁﬁ%Fgggbﬁ%§§9lﬁ%§?é|ne%ﬁ %%EQF%n?mng %ﬁa ﬁé&v dV&° The
term " Cl- GRpaldloxyysaapgt es an al kyl - C)group, wherein C1-C3 al kyl is as
defined 1s above. The term "heterocyclyl" denotes a substituted or
unsubstituted, 4- to 10- nmenbered nonocyclic or multicyclic ring systemin
whi ch qne ] t L r. Jripngs is an el enent other

t han cglrb(;ﬁ{et %ﬁé%p Znﬁ? #@Bgﬁocgﬁxgeﬁ%ggugaf?% °“@§%e0|ally 4-, ro 5-
or 6-nenbered aronatlc or alifatic hetorocyclic groups, and |ncludes, but
is not limted to azetidine, furan, thiophene, pyrrole, pyrroline,
pyrrolidi rihe tehrmxmﬁ’r[enomxatshbﬂltan&é,or undZOuRIAEC s -OX  2RImdatictiydaealtdn and

i m dazol e, irnidazoline, imdazolidine, pyrazole, pyrazoline,

-pyrazol i duméudasstmaz od)lehmustbtch ipharotl enapbthaiiedeal b anfraceazh fenantre @z Ohred
thiadiazo%F $§i§ pyri di ne, piperidine, dioxane, norpholine, dithiane,
oxat hi ane, ‘Pﬁ rphol i ne, pyridazine, 2s pyrimdine, pyrazine, piperazine,
triazijge, thiadiazine, dithiazine, azaindole, azaindoline, indole,

i ndol i ne, napht hyridi ne groups, and shall be understood to include al

i somers ofThettéran ddsplosy? denutést areatylyOognosp, Wirgeineryhis ageétfimtdrapbve.shal | for
exanpl e by understood to include the 2-, and 3-isoners and the terns
"pyridyl" and "piperidinyl" shall for exanple by understood to include the

2-, 3-, aMhe4ernSORBI"dendfs an alkyl-CO-group, wherein alkyl is as defined above.
15 The te@ “aroyl” denotes an aryl-CO-group, wherein aryl is as defined above.
The term “alkylthio” denotes an alkyl-S-group, wherein alkyl is as defined above.
The term “arylthio” denotes an aryl-S-group, wherein aryl is as defined above.

The term "aroylamino” denotes an aroy}-N(Z)-group, wherein aroyl and Z is as defined

above.

The term “acylamino™ denotes an acyl-N(Z)-group, wherein acyl and Z is as defined

15 above.
The term “carbamoyl” denotes a H.N-CO-group.

The term “alkylcarbamoyl” denotes a Z,N-CO-group wherein Z is as defined above.

30



The term "cycl oal kyl" denotes a saturated or unsaturated, substitut e;_dg@m 2003
unsubstituted, non- aromatic ring conposed of 3, 4, 5, 6 or 7 carbon atons,

and incl udesp odsetsa s not imted to 290CT2003 WD 00/ 66152 quﬁ§ﬁgghag§47
13 cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl, cycl oohepty

cycl obutenyl, cyclo- pentenyl, cycl ohexeni , cycl oheptenyl,

cycl opent adi enyl , cycl ohexadi enyl and cycl o- heptadi enyl groups, 5 The term
"hal ogen" includes fluoro, chloro, brono and iodo groups. The term"aryl"

denotes a Substrint'stibdiraredUdsndst it U edkd8; € 1, arQratEcchydnpPearhomand
i ncludes, but is not limted to, phenyl, naphthyl; indenyl, “ant r'acen@ﬂ,'

f enant r enyThetemdyclyil’ ytar @i HAN-TZFXONHr@Z ) asyd W-CSEPQE&@ RBReBhH i@ oup,
wherein aryl is as defined above. The term"acyl" den8tes an

al kyl - CO- gwbisp,is mitstieiter by kyé o mossadjef icphehiabavieyl . ARy IERBaERY Mali31AM, "
denotes an 1lf.i}r)éh-COgrou]p, .wherein aryl is as_defined above. The term

"al kyl t hi o**0Bh3fPd HRYAMISA- 25yl viasY thiR edpidinca hRyho, iarylagarbehoylechradaoy €.
The tergn ™ t Riefy: a - S- u erei ryl is as defijned
above. 20 e DeRlOR IOEES Bl Eifo, Baldb ol ReicHASE B IR paghiuibion n
aroyl and @id,LMsCAeDi, ZEUHCabid+corTAN-CD-NZ-aeylpm no” denotes an

acyl -N(2Z)-group, wherein acyl and Z is as defined 25 above. The term

"car banmoyl" denotes a H2N-CO group. The term "al kyl carbanoyl " denotes a

Z2N- CO- gT QR oMIEY. Bt ol i 30,2 9.0 C T 2003 WO.00/ 66152
PCTJSE00100847 14 Theqﬁ%&rlr%aggﬁﬁéwgtl gﬁ‘% 2 t%e’%‘e%{:ﬁp“’cf’afég%97""3?“""&1-“-‘63““-

al kyl ", " Gi-aGBmat kjkch, is boude \da-8yS-bond, which is also included in this invention.
10
Both the pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers are
within the scope of the present invention. It should also be understood that all the

diastereomeric forms possible are within the scope of the invention.

t5 Depending on the process conditions the compounds of general formula I and II may be
obtained either in neutral form, as salts, e.g. as pharmaceutically acceptable salts, or as

solvates, e.g. as hydrates, all of which are within the scope of the present invention.

Also included in the invention are derivatives of the compounds of the forrnula I and II
20 which have the biological function of the compounds of the formula I and II, respectively.
For example, certain protected derivatives of compounds of formula I or II may be made

prior to a final deprotection stage to form compounds of formula I and I, respectively.

The use of protecting groups is described in 'Protective Groups in Organic Synthesis’, 2nd
33 edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (1991). The protective group

may also be a polymer resin such as Wang resin or a 2-chlorotrityl chloride resin.

It will also be appreciated by those skilled in the art that, although such protected deriva-
tves of compounds of formula I or II may not possess pharmacological activity as such,
3 they may be administered parenterally or orally, together with the thrombin inhibitor, and

thereafter metabolised in the body to form compounds of formula I or IT which are



"heterocyclyl”, "aryl"™ HNC(Z)-CONH-C(Z)- or a H2ZN-C(Z)-group as de{b%%?
above which is substituted by one or nore acyl. acylam no, alkyl. - 2003
- al kyl car baymydossepd2kyl t hi o, al koxy, aroyl, aroylam no, aryl oyy/ais¥bbddy 0.
am di no, am no, aryl, carbanoyl, carboxy, s cyano, cycloalkyl, fornyl,
guani-di no, hal ogen, heterocyclyl, hydroxy? oxo, nitro, thiol, thio,

Z,NCO O, ZO CO NZ-, or Z2N-CO NZ- groups. Moreover, the conpounds of
Formula | wherein R4 is nercapto nay be present in the form of a diner

whi ch is bpindedcalogicaly StiverSychvddrohtives rahys therefoteustedkstAbddss praneaadi an. 10
Both the pure enantioners, racem c_mixtures and unequal mixtures of two
enant i orrer%mg?“es ofhF eTRPFRNdR of dorgpua ber {ige W@?@ﬁtmimvéﬁﬁc@ﬁe of thegmerntidnal so
be understood that all the diastereoneric forns possible are within the
scope of the invention. is Depending on the process conditions the

conpounds I«nfthgpneesmIapplmcrajmuh,aCPUanhﬁbith{rsrra:yl uble charhical MedifRhidIR! such AWt
form as sal éﬁug ) har maceutical |y acceptable salts, or as solvates,
e.g. as hyRiPdpgsan mem@P i WREBFIACHIVE BT HaF R, 988 phammace écaply agespttable salts
inventionwﬂﬁkggfhﬂgéuded in the invention are derivatives of the conpounds

of the fornul and |l 20 which have the biological function of the
conpounds of the fornmula | and Il, respectively. For exanple, certain

prot ect ed erlvatlves of orrpounds of formula | or Il may be nmade prior to
a final & he DREYLI0E =t s fornula | and I,

respectively. The use of pr ot ectl ng gr oup5| sdescrl bed in 'Protective
G oups in Oganic Synthesis', 2nd 23 edition, TTW Geene & PG M Witz,
W | ey- font eitediRI crenibil9 bj geriBhal fprmmladtma;vebcgﬁmpﬂeﬂaying|tﬁé)fd1)l©w&ln§)9ﬂ0¢3ﬁ&s mesin

such as g resin or a 2-chlorotrityl chloride resin. It will also be
appreci ated by those skilled in the art that, although such protected
deriva- tives of conpounds of fornmula | or Il nmay not possess

phar macol ogi cal activity as such, 30 they nay be adm nistered parenterally
or orally/freeaggedher with the thronbin inhibitor, and thereafter

nmet abolised in the body to form conpounds of formula I or Il which are
290CT2003 WO 00/ 66152 15 PCT/ SEQCQO 00847 phar macol ogi cal | y active. Such

deri vagi V@it Atfglefrl%gfagtupe rdc%%%du*ﬁﬁ? w?t%t Ergxgerréi%rmulb‘ I, wherein Ry, R3, Ry,

and Y are as defined above and R is H, and X is C(Z),, comprises the following steps:

a) Compounds of the general formula III,

Rt—X—0OH (1)
20

wherein R, is as defined for formula I and X is C(Z),,which are either commercially

available or are available using known techniques, can be converted into a compound of

the general formula IV,

R1—X—L (IV)

25 wherein L is a suitable leaving group, such as chloro, bromo. iodo, triflate or tosyl. under
standard conditions using a suitable reagent, such as PPhy/CBr,, TosCl/pyridine or
(CF3S0:),0/TEA.



prodrugs of conpounds of formula | or Il are included within the SC?H?UGW%M}
the invention. In the present application, CPU inhibitors include chem ca
modi fi cati eng posstehh as esters, 5 prodrugs and netabolites, WigthefooRedd7ve
or inactive, and pharnmaceutically acceptable salts of any of these.
Preparation of the CPU inhibitors of geneft@ formula | to The CPU
inhibitors of general fornula | may be prepared using the foll ow ng
processes A- C 15 Process A for manufacture of conpounds with the general
formul a |, WismepaunBd of 8 gefdal fommdlaVass sresfedribeeehcadiow fh @B pBundSoftihe and
Xis C2),, CO”P&ESE the follow ng steps: a) Conpounds of the general
formul a || BENERRL -”-“@4 Yi) 20 wherein R, is as defined for formula | and X
is C(2)-,,which are either conmercially available or are avail abl e using
known techni ques, can be converted f%to a conpound of the general fornula
N, Rt -X--L (1V) as wherein L i hgable ¢Faving group, such as chloro,
bronmo. iodo, triflate or tosyl. "under standgrd conditions using a suitable
reagent, such as PPh3/CBr4, TosC | pyridine or (CF3SO )20 TEA. 290CT2003-

VO 00/ 66153, KT REQRY AQGA7as B ko RATRAHDAS, Ohich k. SBRELAL oL & LY, £an

thereafter be reacted with conpoun the general Torrmu o1 v)
wherein R and R3 are as defined for forrmula I, which are either
commercially available, or RL | X R%1
' X __R2

HOOC><H3 (VD)

are available using known techniques, in the presence of a suitable base, such as KsCO3 or

NaH, under standard conditions to give compounds of the general formula VI

. c¢) Compounds of the general formula VI wherein R, and R; are as defined for formula I
to and X is C(Z), and R1 is H can thereafter be converted to compounds of the general

formula VII,

-R1
X

A (V1)

Y A3

by treatment with formaldehyd in the presence of a suitable base, such as Et;NH, under

standard conditions.

d) Compounds of the general formula VII can also be prepared by treating compounds of

the general formula VIII,
(R50),0P” “R3 (V)

wherein Rj and R; are as defined for formula I, with an alkylating agent of the general
20  formula IV in the presence of a suitable base, such as LDA or NaH, under standard

conditions to give compounds of the general formula IX,



HOOC R3 5 are avail abl e usi ng known techni ques, in the presence of 17003
sui tabl e base, such as K-)C03 or NaH, under standard conditions toa%;rq\p&

"~ conpounds o¥Owbeésigzneral fornula VI. c¢) Conpounds of the genercl/sdoaionzd7a VI
wherein R, and R3 are as defined for fornula |l 10 and Xis C(Z)1 and R-,

is Hvcan thereafter be converted to conpo ihds of the general formula VI,
X, RL R2 YR3 (VU by treatnent with formal dehyd in the presence of a

sui tabl e base, such as Et,NH, under standard conditions. 15 d) Conpounds

of the general formula VII can al so be miepared by treating conpounds of

the general fornmula VIIl, (R50)20FP' R3 {VM wherein R3 and R5 are as defined

for formula I, with an al kyl ati f the neral 20 formula IV in
the presence of a suitable basé@ﬂjs)g(gﬁ asF%LDA o(r_ H, under standard
conditions to give conpounds of the general fornula I X, 290CT2003 WO

00/ 66152 PCT/ SEQCQ 00847 17 X, R1 (R50)20P '"It, R3 (1X) e) Conpounds of the
general fornmula I X can thereafter be reacted with an appropriate al dehyde

or ketone €0Cdnpounds dffike pERSATOENOR X dalithcabir@r BagBicred UGt ﬁﬁ@%?ﬁ’ e -DA OF
s NaH, under, standard conditions to give a conpound of the genera z?or mul a
VI, X R1 aldelyde or ketone OC(Z),, in the presence of a suitable base, such as KOtBu, LDA or

s NaH, under standard conditions to give a compound of the general formula VIL

A1
X

YJ\RB (VID

f) Compounds of the general formula VII can be further reacted with compounds of the

general formula X,

RS—SH  (X)

0 wherein Ry is a suitable protecting group, such as Ac, Bz, PMB or Bn, alone or in the
presence of a suitable base, such as NaOMe, NaH or triethylamine or alternatively in the

presence of a free-radical initiator, such as AIBN under standard conditions to eive

compounds of the general formula [, wherein R|, R3, Ry, and Y are as defined for formula

Iand Ry is H and X is C(Z)».

L5

Process B

Process B for manufacture of compounds with the general formula I, wherein Ry, R, Rs,

and Ry, are as defined in formula Tand Y is CH,,and X i5 0, S, SO, .SOg, C(Z)7, or N(Z),

20 comprises the following steps:

a} Reacting a compound of the general formula X],



(Vi) f) Conmpounds of the general formula VIl can be further reacted WUZEZ 3
conpounds of the general fornmula X, R5 -SH (X) 10 wherein R5 is a SZJ"[ I@

prot ecti ngwar sagiszsuch as Ac, Bz, PMB or Bn, alone or in thepcpicgssisarof a
sui tabl e base, such as NaOwve, NaH or triethylam ne or alternatively in the
presence of a free-radical initiator, sud¥ as Al BN under standard

conditions to give conpounds of the general forrmula I, wherein RI, R3, R4,
and Y are as defined for formula | and R? is Hand Xis C(Z)2 15 Process B
Process B for manufacture of conpoBndsi-wHt h t héXfleneral formula I, wherein
R, R, R3, and R4. are as defined in fornula | and Yis CH2, and X is 0,
S. SO SO -, C(2)2, or N(Z), 20 conprises the follow ng steps: a) Reacting
a conpoundwBereth®: gerdetined orfedmulxi an@F0CTRC08r NI, BAhGHILARY IRGTE SEAR/000847

IS Rl-X—--[IH (akc(l%r%Wereh ﬁ is as defined for formula | and Xis 0, S, or

N(Z), wth a1 CAH ;’( gent of the general fornula XIl, L R R3 (XH) 5
10 wherein R2 and R3 are as defined for formula | and L is a suitable

| eavi ng group, such as a chloro, brono, iodo, triflate or tosylate group,

under standard conditions using suitlable reagents, such as NaH Ag2CQO3, or
Bu4NHSO4/ NaOH, to give conpounds ROZf,JLEg generaiXIfornula Xill, X Rl

5
wherein Ry and R; are as defined for formula I and L is a suitable leaving group, such as a

chloro, bromo, iodo, triflate or tosylate group, under standard conditions using suitable
reagents, such as NaH, Ag,CO;, or BuyNHSO,/NaOH, to give compounds of the general
formula XIII,

~R1
X

X
! HE/,\RS (1D

b) Compounds of the general formula XIII can thereafter be reacted with carbon dioxide in
the presence of a suitable base, such as LDA or KHMDS under standard conditions to give

a compound of the general formula XIV,

?1
X. .R2
X
HOOC><FI3 (XIV)

15
(c} Compounds of the general formula XIV can thereafier be reacted with an alkyl
chloroformate, such as C1ICOOMe in the presence of a base, such as triethylamine, and

thereafter reducing the formed mixed anhydride with a suitable reducing agent, such as

NaBHy, under standard conditions, to give a compound of the general formula XV,

Flh
X._-R2

XV
><as (XV)
CH



A2I1l R3 (XI11) b) Conpounds of the general formula Xl Il can thereafisg\r l;[)ez
reacted with carbon dioxide in the presence of a suitable base, suc €7 2003
. LDA or KHVBG ooselise st andard conditions to give a conpound ofCt/ABEo®mEeT al
formula XIV, R | X HOOCR3 (XN) X 15 (c) Conpounds of the general

fornula XIV can thereafter be reacted with an alkyl chloroformate, such as
CICOOve in the presence of a base, such as triethylamne, and thereafter
reducing the formed m xed anhydride with a suitable reducing agent, such as
NaBH4, undé)r Cempoaatsdi clengtineiad fsrmula XV wayahoerfpobade afed Wwah geneatpaund of nul a
XV, R X laF)&Z ~R? O—lé\ 20 290CT2003 WO 00/ 66152 PCT/ SEGO 04847 19 (d)
Conpounds 8% $95E dRMRHIAR F or mul a XV may thereafter be reacted with a
conpound of the general formula X, R5-SH (X) wherein R5 is a suitable
protecting group, such as Ac or gé._%g th?g gresence of a suitable reagent,
such as PPh3/ Dl AD, under standard~conditi f: to give conpounds of the
general fornmula |, wherein R, R2, R3, and R4 are as defined above and Y

is CH ang,X ;3 R(g is Dsuitable protecting group, such as Ac or Bz. in the presence of a suitable

s reagent, such as PPhy/DIAD, under standard conditions to give compounds of the general
formula I, wherein Ry, R3, R3, and R4 are as defined above and Y is CHyand Xis Q, S,

C(Z}n, or N(Z).

e) Compounds of the general formula I, wherein R, R2, Ry, Ry and Y are as defined above
10 and and X is S may thereafter be reacted with a suitable oxidizing reagent, such as
MCPBA under standard conditions to give compounds of the general formula I, wherein

y Ri, Rz, R3, Ry and Y are as defined above and and X is SO or SO-.
Process C

Process C for manufacture of compounds with the general formula I, wherein R;, R1, Ra,
Ry, and Y, are as defined above and X is NR4CO, CONRg, SO:NRg or NR¢SO2 comprises

the following steps:

20 2) Reacting a compound of the general formula XVI,

R6HN._.R2
>

\i’ R3 XV
SRS

wherein R+, R3, Rg and Y are as defined for formula I and R; is a suitable protecting group,

such as Ac, Bz, PMB or Bn, with a compound of the general formula XVII,

R1—X (XVID



C(Z2),, or N(Z2). | e) Conpounds of the general fornula I, wherein R ‘
R3, R4 and Y are as defined above Eo and and X is S may thereafter ZJBUCTZUUB

reacted wt | tabl e oxidizing reagent, such as MCPBA under standard
Pogyle:

condi tions conpounds of the general fornula |, wherei RCTREW/4R47 R3,
R4 and Y are as defined above and and Xis,§0 or SQ2. Process C [5 Process C
for manufacture of conpounds with the general formula |, wherein RE, R2,

R3, R4, and Y, are as defined above and X is NR6CO, CONR6, SCcNRr, or

Qoneral forianei Rl e IRIbP O LR andd S egiEAG ey T PR
are as def |qaepl:rﬁ1)reatmtsmhau bs RyBORBDIPE R BOCIHbEe E%@H%DF{@AE\??WHEET%UW

as Ac, gB or with a compound of the general form
( XVI |) 25 28683 'f‘fff@f Yoy 62 81 RO ST 0084 Ze2galdoemelar, REefein &S, RiegfR;ned

for forml &, @Cpq el pr e of suitable coupling

reagents, suczrl] as B%g)g’ﬁ%r:%r E%ﬁ&ﬁmﬁ@ E%ﬁ P or pyridine under

standard conditions to give conpounds of the general fornula I, wherein R,
R3, ‘é% and Y, are as defined above and X is NR6CO or NR6SOL. 5 b)

Reactl ng aCeBRIinee emRavad g ther ganeral fenmua SN,
v~ R3 (XVII)

wherein Ry, Ry, and Y are as defined for formula I and X is COOH or SO.Cland Rsisa
suitable protecting group, such as Ac, Bz, PMB or Bn, with a compound of the general
10 formula XIX,

' R6—NH, (X1X)

wherein R is as defined for formula I in the presence of suitable coupling reagents, such as
PyBOP/DIPEA, DCC/HOBt, EDC/TEA/DMAP or pyridine under standard conditions to
give compounds of the general formula I, wherein R,, R, Ri;, R4 and Y are as defined

15 above and X is CONRg or SOsNRs. |

Preparation of the CPU inhibitors of eeneral formula II

The CPU inhibitors of general formula II may be prepared using the following processes
20 D-G.

Process D

Process D for the manufacture of compounds with the general formula I, wherein Ry, Ry,

35 Rya, and Z are as defined above and Rg is H. Rg is COOR|;,



XR2Y XR3 (XVIII) SRS wherein R, R3, and Y are as defined for fq;iﬂtﬁzd
and X is COOH or SO2CI and R, is a suitable protecting group, such ,03
. Bz, PNMB or wBngg/asigzh a conpound of the general o formula Xl XcTRGodbiBat Xl X)

wherein R6 is as defined for formula | in the presence of suitable coupling
reagents, such as PyBOP/ DI PEA, DCC/ HOBt ,21EDC/ TEAI DMAP or pyri di ne under
standard conditions to give conpounds of the general forrmula I, wherein

Rl, R, R3, R4 and Y are as defined 13 above and X is CONR6 or SO/NR6_ Pre
aration of the CPU inhibitgrs of general fornmula Il The CPU inhibitors of
general fornmula 11 may b féwepared using the foll ow ng processes 20 DG
Process D Process D for ﬁhe manuf acture of conpounds with the general

formula || N eff@FEFSR7 ~ IR, -SPWPR 12, and Z are as defined above and Rg
is H Rygis COOR1 1, 200CT2003 WO 00/66152 21 R10 represents a O Al

-group, X kSs &2y ¥ d(8)H4d & EEHE?B'I Sl foll owing steps: a)
Conpounds ofst@g]eylgenlerél )2f orrrulngj}%c(, R -Qdﬁ“(s y PCT/ SEO0/ 00847 5 wherein

R7 and Z is as defined for formula Il and X is C(Z)2, which are either
commercially available or are avail abl e usi ng known techni ques, can be
convert ed d)rftanppunds of the general formula XX,

R7—X-0OH (XX)

s wherein Ry and Z is as defined for formula IT and X is C(Z),, which are either

commercially available or are available using known techniques, can be converted into a

compound of the general formula XXI,
R7—X-L (XXD

wherein L is a suitable leaving group, such as a chloro, bromo, icdo, triflate or tosyl group,
10 under standard conditions using a suitable reagent, such as PPh3y/CBr,, TosCVpyridine or

(CF350,)20/TEA).

b) Compounds of the general formula XXI can thereafter be reacted with compounds of the

general formula XXII,

(XX
OM OH

which are either commercially available or are available using known technics, in the
presence of a suitable base, such as K72CO43 or NaH, under standard conditions to give

20 compounds of the general formula XXII1,



compound of the general fornmula XXI, R7--X--L (XXI) wherein L is a 2 ﬂﬁbig&
| eavi ng group, such as a chloro, brono, iodo, triflate or tosyl gro ;y 1
under standaodogersdi tions using a suitable reagent, such as PRR3/<ERbAss47
TosC | pyridine or (CF3SQ2) 20/ TEA). b) Conpounds of the general for rruPa XXI
can thereafter be reacted with conpounds @£ the general formula XX, 15
OAMNO OHOH'H(XXIl) which are either coomercially available or are
avai |l abl e using known technics, in the presence of a suitable base, such
as K, C03 or NaH, under standard condijifdhs to give 20 compounds of the
general formula XXII'l, 2 9 OCT 2003 00/ 66152 PCT/ SEQCQ 00847 27 OH OH
(XXI'I'l) ¢) Conpounds of the gener a XXIU can thereafter be
converted to conmpounds of the genefral Fornula XXkwy x, R7 (XXIV) OH 5 by
treatnment with forrnal dehyd in the Yfed¥hce of a suitable base, such as
Et,-)NH, under standard conditions. However, if Y is CH(Z) then conpounds
of the general fornula XXIV can be prepared by treating conpounds of the

general foranC@mpoidds bd the general formula XXIU can thereafter be converted to compounds of
the general formula XXIV,

R

v 0 (XXIV)

OH

s by treatment with formaldehyd in the presence of a suitable base, such as EtaNH, under

standard conditions.

However, if Y is CH(Z) then compounds of the general formula XXIV can be prepared by

treating compounds of the general formula XXV,

O .
(MeOEOP’”\T¢ XXV)

OH
with an alkylating agent of the general formula XXI,
R7—X-L (XXD

ls  wherein Ry is as defined for formula IT and L is a suitable leaving group, such as a chloro,

brome, iodo, triflate or tosyl group, in the presence of a suitable base, such as LDA or

NaH. under standard conditions to give compounds of the general formula XXV,

0
(MeObOP/i\T? XXV



(IVEO)ZOP OH wth an al kylating agent of the general fornula XX, R7--§m|.[ 003
(XXI') L5 (XXV) wherein R7 is as defined for formula Il and L is a su?tg é

.l eavi ng gr\QHBO/PGSHEh as a chloro, brono, iodo, triflate or tgﬁﬁﬁ%@g% in

t he presence or a suitable base, such as LDA or NaH under

conditions to give conmpounds of the gener2l formula XXV, , R7 (MO 20P O
(XXVI) OH 29. OCT2003 WD 00/ 66152 23 5 PCTI SEOQ 00847 Conpounds of the
general formula XXVI can thereafter be reacted with an appropriate

ai dehyde CHOGpbunideiithe BerdrilFoasuld X Wedad oerchaebd Radtkd vith Erh?(pﬁlﬁﬁﬁ@t@ce of
a suitable base, such as KO Bu. LDA or NaH, under standard conditions to

gi ve to gi ¥dehydedrBOAn wherein Bds aeaefingd fpofarmui Kxinvhe dgiesGurmpoimsisiable t he

general fo I . f r i t h..compounds of .t he ener al
Pormi a oW BEDROSOHGEA S O Rk F et o GBRER PRE S e oormmnadiy
in the presemegetdrabfosiilad0KBV r eagent, such as BSA or HMDS, under standard
conditions to give conpounds of the general fornmula Il, wherein R7, R 11,

R 12 and Z are as defined above, R8 is H R9 is COOR 11, 0 15
d) Compounds of the general formula XXIV can be further reacted with compounds of the

general formula XXVII
R,,PO,H, (XXVII)

o wherein Ry is as defined for formula II. in the presence of a suitable reagent, such as BSA
or HMDS, under standard conditions to give compounds of the general formula II, wherein

R7.R11, Ry2 and Z are as defined above, Rg is H, Rg is COOR |,

R

<

0

|
R, represents a —P—R,, -group,
0

X is C(Z)7, and Y is C(Z)».
t3

Process E

Process E for manufacture of compounds with the general formula II, wherein Ry, Rg, Ry},
Rz, and Z are as defined above, Rg is COOR,, X is C(Z)», Y is O, and

0 HH

|
R, tepresentsa —P—R,, -group,
0

comprises the following steps:

a) Reacting a compound of the general formula XXVIII,



20 ,R" R10 represents a -P_ R12 -group, O Xis C(2),, and Y is C(Z)?Z CT 7003
Process E Process E for manufacture of conpounds with the gener al gl?lzl
R11, R12, and Z are as defined above, RO is COOR11. X

1, wherei

is C(2)2, :}ng%WBEﬁand - R11 R 10 represents a -P- RT2 -group, POI/BE00/00847
_conprises the follow ng steps: a) Reacting-a conpound of the general
formula XXVI11, 290CI 7003 5 24 R7-XCO-R8 (XXVII1) WD 00/66152

PCT/ SEQD/ 00847 wherein R7, R8 and Z are as defined in fornula Il and X is
C(Z2)2 in the presence of suitabl e reagents, such as TMSCN Znl 2 or

KCN HOAc, under standard conditions to give conpounds of the general _
formula XXI X, (XXIX) | wherein R7 BAd-RSCarfes agXHdMiined in formula Il and X
is C(2Z2)-,. b) Conpounds of the general formula XXI X can thereafter be
treated with suitable 10 reagents, such as HO or HCUMeOH, under standard

condi tions twheytineR,c BgRAL IdFe 9f défied 9e08hakL 1 ﬂ{cmfliéd%%(’in [?e presence of suitable

reagents, such as TMSCN/Znl, or KCN/HOAc, under standard conditions to give
compounds of the general formula XXIX,

R7
X_ _R8
HO>K%" (XXIX)

N

wherein R; and Rg are as defined in formula II and X is C(Z),.

. b) Compounds of the general formula XXIX can thereafter be treated with suitable
10 reagents, such as HCl or HCY/MeOH, under standard conditions to give compounds of the
general formula XXX,

R7
X.__R8
>

HO™ ~COOH (XXX)

15 wherein R, and Rg are as defined in formula I and X is C(2Z),.

c) Compounds of the general formula XXX can thereafter be reacted with compounds of
the general formula XXX,

20 ' R1.PO3H, (XXX,
wherein R, is as defined in the general formula II, which are either commercially

available, well known in the literature, or are available using known techniques, in the

presence of suitable coupling reagents such a DCC/DMAP, PyBop/DIPEA or SOCl,



X>< R8 HO COCH (XXX) 15 -wherein R7 and R8 are as defined in fornmula ||l and
X is C(Z),. 20 ¢) Conpounds of the general formula XXX can thereaft ek IBET 2003

reacted with coms)ounds of the general formula XXXI, R12PGBH2 wherein R12
is as def @4¥fH3t he general formula 11, which are ei t her coRGEFEQIMR47

avail able, well known in the | |terature #¢ are avail abl e using known
techniques, in the presence of suitable coupling reagents such a DCC/ DVAP,
PyBop/ DI PEA or SOCl 2, 290CT2003 WD 00/ 66152 PCTI SE00/ 00847 25 under

sLandar d condh 0050 s SORRURetlal s OSURI o LBU S Hp R,

representsRa;,-Rl?g aRiZa‘}eXsdsﬁxG(dZ])bovarRi; ¥JGOR;,. 5 Process F -group, Process
F for manufacture of conpounds with the general formula Il, wherein R7 and
R8 are as defined above and X and y is C(2Z2)2 or a single bond and R9 and
Rio are COCRl i, 10 conpriimes the follow ng steps, a) reacting a conpound

of the gen%{ formul a 1, R8 RL1OOC"' Y - (XXXI1I)
1o Fepresents a —P—=R_ -aroup,

XisC(Z); and Y is O.
Process F

Process F for manufacture of compounds with the general formula II, wherein Ry and Rg

are as defined above and X and Y is C(Z), or a single bond and Ry and R, are COOR;,,
10 comprises the following steps,

a) reacting a compound of the general formula XXX,

Re
R,OOC, 0

, (XXXM)
OR,,

t5  wherein Rg and R, are as defined in formula IT and Y is C(Z) or a single bond, which are
either commercially available, well known in the literature, or are available using known

techniques, with a compound of the general formula XX,
R7—X-L (XXI)

wherein R; is as defined for formula II, X is C(Z); and L is a suitable leaving group, such
20 as CL Br, I or tosyl, in the presence of a suitable base, such as LDA or NzH under standard

conditions, to give a compound of the general formula XXXIII,



15 wherein R$ and R, i are as defined in formula Il and Y is C(2)2

single bond, which are either cormmercially available, well known i nZBr%T 2003
literature (%) %{ﬁ aval | abl e usi ng known techniques, with a conpound of

the general Yifdth xxi, R7-X-L (X-XI wherein R7 is as defi n®ETISR00DAR4MU| a
1, Xis C(Z)2 and L |s a suitable |eaving,group, such ‘oas d, Br, | or
tosyl in the presence of a suitable base, “Such as LDA or NaH under

standard conditi ons, to give a conpound of the general formula XXXM
290CT2003 WD 00/ 66152 PCT/ SEQQ 00847 R7 x RB R'OCC,Y ~OORt, (XXXII1I)

b) hydrol ysing a conmpound of the genenal for mula XXXI'I'l, for exanple by
treatment with s aqueous NaOH @ TEA under standard conditions to
gi ve conpounds of the general fof"nul aY I, erei n and R8 are as defined
above and X and Y is C(2)2 or a smgleb,qd and Ri o are COON.
Process G fi 10 Process G for manufacture of corrpounds W|th the general
formula I'l, wherein R7, Rg, R,, R 3, X, Y and Z are as defined above, Rg
is COORI | and O Rio represents a AN OH -group, conprises the follow ng
steps: R13 15 a) Compounds of the general forrmula XXXIll, R7 | R1100C, Y
R8 0

b) hydrolysing a compound of the general formula XXXIIL, for example by treatment with

s aqueous NaOH or aqueous TFA under standard conditions to give compounds of the
general formula I, wherein R, and Rg are as defined above and X and Y is C(Z)ora

single bond and Ry and R,g are COOH.

Process G

10
Process G for manufacture of compounds with the general formula I, wherein R, Rg,. Ry,

Ri3, X, Y and Z are as defined above, Rg is COOR || and

O

R,, represents a /”\N.OH -group, comprises the following steps:
1
R‘Ia

15 a) Compounds of the general formula XXXIII,

R7
X R8s
n"ooc\YX(o
{(XXX11)
OR

1%
can be reacted with compounds of the generai formula XXXV,

HR,;NOH (XXXIV)



OR, (XXXIll) can be reacted with conpounds of the general fornula ﬁ(ﬁl\{ 2003
2D HRI3NOH (XXXI'V) 290CT2003 WO 00/ 66152 PCT/ SE00/ 00847 27 wherein qg

as defined in formula Il, in the presence of suitable reagents. such as
DOC/ DVAP,  YWQ66832andar d condi tions, to give corrpounds of th%%éﬁ%‘?’%“"
formula I'l, wherein R7, Rg, Rij, R13. X, Y2and Z are as defined above.. R9

“1's COORI 1 and O R10 represents a N_OH -group. R13 oup. 5 Thronbin

i nhibitors Thrombin inhibitors referred to in this application include but
are not |imy erm"| ow
nol ecul ar wei g‘%\i—t&h?mrqggn\%? %%ﬁ?tﬁn&%ﬁ ggtr{/\fhlg egg un glr?léfdlé gﬁra%em-f[hsglgé Rkilled
in the art. DRE/DbAP myeniisuidbbcontigors, apgive compalndd@f taneneanPesiilh on of
matter (e.g. chenical conpound) which inhibits thronbin to an

exper i ment al Vherdat By, Rgn &bl & dEgivemdi & armaydafmedntkd e, Riglis OOOR | f and est's, and
whi ch possesses a nol ecul ar wei ght of bel ow about 2,000, preferably bel ow
about 1,000. 15 Preferred |ow nol ecul ar_wei ght thronmbin inhibitors include

| ow nol ecul ar wei ght peptide- based. anjyno acid-based, and/ or peptide

anal ogue- based, thronbi nRnftiPpises g, r\}—@Hm-'.'é,'w@!w!r/- nol ecul ar wei ght

pepti de-based, am no aci d-based, and/or peptide anal ogue-based, thronbin

i nhibitors" will be well understood by ofes skilled in the art to 20 include
| ow nol ecul wei ght thronbin inhibitors with one to four peptide |Iinkages,
and includestt hose described in the review paper by C aesson in Bl ood
Coagul . Bibrin. (1994) 5, 411, as well as those disclosed in US Patent No

4,346, 078, ITH8mBA inBirPat ent

Thrombin inhibitors referred to in this application include but are not limited to low
molecular weight thrombin inhibitors. The term "low molecular weight thrombin inhibitor"
10 will be understood by those skilled in the art. The term may also be understood to include
any composition of matter (e.g. chemical compound) which inhibits thrombin to an
experimentally determinable degree in in vivo and/or in in vitro tests, and which possesses

a molecular weight of below about 2,000, preferably below about 1,000.

15 Preferred low molecular weight thrombin inhibitors include low molecular wei ght peptide-

based, amino acid-based, and/or peptide analogue-based, thrombin inhibitors.

The term "low molecular weight peptide-based, amino acid-based, and/or peptide
analogue-based, thrombin inhibitors” will be well understood by one skilled in the art to

20 include low molecular weight thrombin inhibitors with one to four peptide linkages, and
includes those described in the review paper by Claesson in Blood Coagul. Fibrin. (1994)
3,411, as well as those disclosed in US Patent No 4,346,078, Intermational Patent
Applications WO 93/11152, WO 93/18060, WO 93/05069, WO 94/20467, WO 94/29336,
WO 95/35309, WO 95/23609, WO 96/03374, WO 96/06832, WO 96/06849, WO

23 96/25426, WO 96/32110, WO 97/01338, WO 97/02284, WO 97/15190, WO 97/30703,
WO 97/40024, WO 97/46577, WO 98/06740, WO 97/49404, WO 97/11693, WO
97/24135, WO 97/47299, WO 98/01422, WO 98/57932, WO 99/29664, WO 98/06741,
WO 99/37668, WO 99/37611, WO 98/37075, WO 99/00371, WO 99/28297, WO




Appl i cations WO 93/11152, WO 93/ 18060, WO 93/ 05069, WD 94/ 20467,
04/ 29336, WD 95/ 35309, WD 95/ 23609, WO 96/ 03374, WO 96/ 06832, V\DQGZ‘ 88@1@003
WO 25 96/25426. WO 96/ 32110, WO 97/ 01338, WD 97/ 02284, WO 97/ 15190, WO

97/ 30708, WO WBEKB024, WO 97/ 46577, WO 98106740, WO 97/ 49404pcYEESdokiB93,
WO 97/ 24135, WD 97/47299, WO 98/ 01422, WD 98157932, WD 99/ 29664, WD

98/ 06741, WD 99/ 37668, WO 99/ 37611 WO 98/37075. WO 99100371, WD 99/ 28297,
WO 290CT2003 WD 00/ 66152 PCT/ SE00/ 00847 28 5 10 99/ 29670, WD 99/ 40072. WO

99/ 54313, WO 7 0/08014 d Eur opean Pat ent
Appl i cati ons 9%%% %ggﬁ/%g\%@@éﬁj‘%@égﬁ% 1\-4% ég@b%é‘/ %gwogmpmwvo 883014,
525, 195 212 an@ﬁﬂrc@ﬁﬁm P3G ﬁﬁﬂaca%ﬁs 6@7780?%%];'83} 35@8@466%%; 39?6]21(83170 gQg Sf?l'? 9

and 623 596, dlsclosures in al ocurents

i ncor por at ed Jﬁy r%’f iBoehlde 363 901 ﬁé‘l@ﬁésﬁﬂt LElpPY3 631,i686,64d€669/ 817 BS 436 ang

thronbin i nhighi § c ica- tions, such as esters
prodrugs and rretgét;)gtr'% ?fééfdgxﬁ e{nha tawFﬁIgggio‘b‘fm?rH&éfﬁ'\?éﬂb}'amdcrphamrbh;eteference

tically atceptable salts and sol vates, such as hydrates, of any of these,

and sol vat es, 0of an such salt. Preferred | ow nol ecul ar wei ght
pept i de- bas o O PERSBRARDHER S deravatives ofttbrarhizis dnHibiooys in@edd Sfdrhivg 'rb{ocfi? chhe

"gatrans”. Pasds aihak eg{g}{/\g&%% angar{lr%g%%?gf&ggfgt i oned include

CH2- (R Cha- Pi (;@Nag H as 9 nog ‘@PE qrm)zcguveﬁm fPabmbteu-
(known as nelicjstacenpyabis estslant eoNvaics Oieh aPRY &Rl 1D /11152 and
WO is 94/ 2933 respectively, and the Ii st% of Sgg \C??té es%naé‘ CSBﬁ Sfny

therein). | At egﬁ%{fl onal Patent Application WO 97/23499 di scl oses a nunber
of conpownds whi ch have been found to be useful as prodrugs of thromnbin
i nhibitors. Said prodrugs have the general fornula 20

Ra00C, Cro- (Hyegiredice: mlecar wetgiaipepite-b80 eeribin Hnithehe Hen e (ke oY

Rb (which r t he hydrogen
( Q‘Bll@c‘fﬁély asqhe gatrans' hsrl’an:locular gatrans which may be mentioned include HOOC-

CHz~(R)Cha-Pic-Nag-H (known as inogatran) and HOOC-CH»-(R)Cgl-Aze-Pab-H

N (known as melagatran) (see International Patent Application WQ 93/11152 and WO

s 94/29336, respectively, and the lists of abbreviations contained therein).

International Patent Application WO 97/23499 dlscloses a number of compounds which

have been found to be useful as prodrugs of thrombin mh1b1tors Said prodrugs have the
general formula

2 R°00C-CH,~(R)Cgl-Aze-Pab-R?
wherein R represents H, benzyl or Cy.)q alkyl, Rb (which replaces one of the hydrogen
atoms in the amidino unit of Pab-H) represents OH, o( O)Rc or C(O)ORd, RC represents
C\-17 alkyl, phenyl or 2-naphthyl and Rd represents Cy_2 alkyl, phenyl, C).3 alkylphenyl,
or 2-naphthyl. Preferred compounds include RaOOC-CHg-(R)C gl-Aze-Pab-OH, wherein

. a
33 R represents benzyl or Ci-10 alkyl, e.g. ethyl or 1sopropyl, especially EtOOC-CHo-

{(R)Cgl-Aze-Pab-OH. The active thrombin inhibitors themselves are disclosed in WO
94/29336.



acorns in the amdino unit of Pab-H) represents OH OC(O Rc or C(O)?;ﬁucﬁfﬂm
represents Cl-17 al kyl, phenyl or 2-naphthyl and Rd represents Cl-

“al kyl, pheM00/661323 al kyl pheriyl, or 2-naphthyl. Preferred EGR{SEQ0rAa847

i ncl ude RaOOC- CH2- (R) Cgl - Aze- Pab- OH, whergin 25 Ra represents benzyl or
Cl-10 al kyl, e.g. ethyl or isopropyl, espetially EtOOC CH/

(R) Cgl - Aze- Pab-OH. The active thronbin inhibitors thenselves are discl osed
in WO 94/29336. 290CT2003 WO 00/ 66152 PCT/ SEO0/ 00847 29 Phar maceuti cal
formul at i o@%ﬁ#@ﬂﬂ‘ﬂ&%ﬁti on relates to pharnaceutical conpositions
containing a CPU inhibitor and a thronmbin inhibitor, or pharmaceutically
acceptabl e salts thereof, as active 5 ingredients. Preferred conbinations
of a CPU i rifiielpirtsent mmentéort defatrshib phamitichinien com@oditiesaoniafi @ «thePUGRMbitor

i nhibitor is,a conpound . of general formula | or |l and the tThronbin

i nhi bitor 384 ﬂ%@%ﬂ syt pkrErEssRtcrlyRaeeRablealss Gerqof.osragtjse t her eof
parti culsar liy.rE§i&RG 1 0 CH )- (R Cgl - Aze- Pab-COH. Suitable fornul ations for use
wi th HOOC- CHa- (R) Cgl - Aze- Pab-H, derivatives and prodrugs thereof are
described in the literature, for exanple as described in inter alia
internatio Ife%%ent .ag licati . 94/ 29336, WD 96/.14084, WD 96/ 16671, WO
15 97/ 23499 IHEFSFIEYFIHON\RH YA Y 5RO IFEAI%DD inhipjtonire Fiase verede WO

99/ 27913, CHeindiser &SAF i i t I i rated by
feference. In the pr g:en(?ﬁ?énd\algﬁ?igg%rg{)%ﬁ%rIsn%rﬁgtg?dgﬁlegﬁ%f%@g%F‘ﬁgu%rflsparts
may conpri SEOOGICIS-(RWT 8-A it Hhidt viagkss b ' i - § )i n

i nhibitor, two or ?n()pr{rglt hr onbi n i nhi bi tors{%rgefn%ggg}n%ﬁ%%ﬁ?lgﬂagft% a U

i nhi bi tier enamceRAbEpatigyy thereof . Two or nmore inhibitors include

conbi nati ons “of ‘afi active 1ngredient and one of its prodrugs. For clinical
use, the CPU inhibitor and the thronmbin inhibitor are fornulated into a
phar maceutical formulation for oral, intravenous, subcutaneous, tracheal,

bronchi al , SaBablaforanagians fdrWsEMANOOT-EREAR)TRl-Az0Pa6 31, def 6@ s and
parenteral or sone other node of adm nistration- The pharnmaceuti cal

f or mul at i oprodorgsaharsoftdne désehibéd troths litaramelyifort dagnphd Ashdedcribed in inter alia
L)
international patent applications WO 94/29336, WO 96/ 14084, WO 96/16671, WO
i5  97/23499, WO 97/39770, WO 97/45138, WO 98716252, WO 99/27912 and WO 96/27913,

the disclosures in which documents are hereby incorporated by reference.

In the present invention, the formulation and/or kits of parts may comprise two or more
CPU irhibitors in combination with a thrombin inhibitor, two or more thrombin inhibitors
2 incombination with a CPU inhibitor or any combination thereof. Two or more inhibitors

include combinations of an active ingredient and one of its prodrugs.

For clinical use, the CPU inhibitor and the thrombin inhibitor are formulated into a
pharmaceutical formulation for oral, intravenous, subcutaneous, tracheal, bronchial,

33 intranasal, pulmonary, transdermal, buccal, rectal, parenteral or some other mode of
administration. The pharmaceutical formulation contains the inhibitors in admixture with a

pharmaceutically acceptable adjuvant, diluent and/or carrier,

The total amount of active ingredients suitably is in the range of from about 0.1 % (w/w) to

3 about 95 % (w/w) of the formulation, suitably from 0.5 % to 50 % (w/w) and preferably
from | % to 25 % (w/w).




S

‘ pharmaceutically acceptabl e adjuvant, diluent and/or carrier. The tqtgahg wa
anmount of active ingredients suitably is in the range of from about 0. 0

| (Ww to WDOalens295 % (wWw of the fornulation, suitably free$Eebolsdso 50
% (ww and preferably froml %to 25 % (ww. 290CT2003 WO 00/ 66152 30
PCT/ SEOQ' 00847 The nolar ratio between the ¥PU inhibitor and the thronbin
inhibitor may be in the range of fromabout 1000:1 to about 1:1000. The
nolar ratio between the CPU inhibitor and the thronbin inhibitor lies
suitably in the range of from300:1 to 1:300, and preferably from5 50:1 to

1:50. In therRs gRAMEL ropaceutical formul ations of the present
i nvention t heH%ct i \}-Z‘BE!?EE%(% @get(gpﬁég}hlgﬁmrﬁ@@&e\R]i‘fpﬁ’béfblfih&ﬂofjﬁméﬁed the range

i ngr edi ent s, ofsferh akeui KOS & atHAC N800 SEhe MSQAF Rirfclerw SN inBhareh
anyl opectin, ulose_derivatives, gelatin, or another g%??lé’ln]lnélb%r ahd the

cel
i ngredi ent, WEOTRIN inkbitGr lies witablytia gheatenagofifyert 30(ah 1:000,ia68prdTeraBOERLS)
such as n;agng;g?m.@'_t earate, calciumstearate, sodiumstearyl fumarate and
pol yet hyl'ene gl ycol waxes. The mixture may then be processed into granul es
or pressed into tablets. The active ingredients nmay be separately prem xed
wi th the other, non-active ingredients, 15 before being mxed to forma
f or mul at i on."FEPEEREAEN of fleriiaBRecs ukes) famedabienswifbepmisth imaato® teictve

bef ore bei NnQnfdX2d: W - Lye i ngredients to forma fornul ation.
Soft gel ati ne- caps[us}/i%é)h %%51‘? ’Béeaoglrtg%%l? ad O\‘iv\nﬁ???%clﬁp?ﬂF@?’ TR LATHPE- SRCRliaDsE. e

of the acti werbifohgnaii@htssarch, anfydopertigdellambse \48ESARRE SeBithn; of Ao suQhhe"
sui t abl e vehi cl(s for soIt %ebgé_i,ne 20 capsul es. Hard gel atine capsules Fray
contai n Gr ant§ el 2% WEll a8 I edisRipertingrigsnts ad dubripaling hgnicash ub es oRBYiur
al so cont ai Riehhge, 26lci L0oked) i ination with.solid owder ed
.ingredients such as l}fgg%eggﬁ?qg%gc %%&g@%&%iﬂpgp?wmmnfghwb @%¢% The
starch, cor AiXgramel thembd ppecsehinte glanuleo e peiREddviatd BB gel atine. 25
Dosage units for rectal adm nistration may be prepared (i) in the form of
suppositories which contain the active substance m xed with a neutral fat

base; (ii) [Thetbrévefinprad@ntPmaPel ahapfe) érﬁL QAP | GBn GO AR i1
active substance in a mxture wt hIi a vgg’gt a'yl e Gl omr%on active Ingredients,
15 efore being mixed to form a formulation. The active ingredients may also be mixed with

cach other, before being mixed with the non-active ingredients to form a formulation,

Soft gelatine capsules may be prepared with capsules containing a mixture of the active
ingredients of the invention, vegetable oil, fat, or other suitable vehicle for soft gelatine
20 capsules. Hard gelatine capsules may contain granules of the active ingredients. Hard
gelatine capsules may also contain the active ingredients in combination with solid
powdered ingredients such as lactose, saccharose, sorbitol, mannitol, potato starch. corn

starch, amylopectin, cellulose derivatives or gelatine.

25 Dosage units for rectal administration may be prepared (1) in the form of suppositories
which contain the active substance mixed with a neutral fat base; (ii) in the form of a
gelatine rectal capsule which contains the active substance in a mixture with a vegetable
oil, paraffin oil or other suitable vehicle for gelatine rectal capsules; (iii) in the form of a
ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be

30 reconstituted in a suitable solvent just prior to administration.




oil, paraffin oil or other suitable vehicle for gelatine rectal capszl &F5T 2003
(ii1) inthe formof a ready-nmade mcro enema; or (iv) in the form fg

. dry mcro evmogedisr mul ation to be 30 reconstituted in a suitarassobiant
just prior to adm nistration. 290CT2003 WD 00/ 66152 PCT/ SE 10/00847 31 E

Li qui-d preparations may be prepared in thelformof syrups or suspensions,
e.g. solutions or suspensions containing the active ingredients and the
remai nder consisting, for exanple, of sugar or sugar alcohols and a

m xture of leqhdpaiparanmhe maygeyrepatd irpthe Ryt BEs ﬁﬁ'su%ﬂsaoﬁ?'é’ﬁtsmﬂtﬁﬂ?or
glycol. If desired, such |iquid, preparations nmay contaln col orihg agents

f1avoring ab%)ﬁ{‘%lonﬁa?%’é@waﬁh@/@“éwesla&@ﬁmwdah@rmmmymmmo ferleixainpie o
other thic i I ed in the
k@di- g su@ﬂ%ﬁglslahﬂlé Hi xR ER: eagl\?\n @ a’%ﬁ‘ﬁa&ﬁ"@%&?w@f% H’,q or to

formof a dry powder t e ‘recon- stitd

use. Sol ut poiysth@wnegayc@muéﬂedxreadmdmlﬁ;uﬁ@ptagﬁ\mﬂays RSy p(_l,‘rﬁﬂﬁ BB :ﬁreﬁtgl ution
of a fornmulation of 1o the invention in phar maceuti cal Iy ac¢

sol vent 3 THAYYIEEALENISo PSR S s SceaTing frﬂdsﬂﬂetmxwmzthmgcalkmmseahr@nm thickening

preservatiy a f Sol.ut.i ons.for nt er al
adni ni st rat g%rt\b %a (R Ipn%jb L“?"B?g‘p etgé S %Fy '%F‘gﬁ%?f%%yt%"ﬂ% to be recon-
reconst i t usiidtedivith asmwbuaaidlmmmbvwsebefore use. 15 The dose of the

conpound to be admi nistered will depend on the relevant indication, the
age, weight and sex of the patient and nay be determ ned by a physician.

The dosagesy,lih [ of from 0 01 to 10 ng/kg.
The typi cal darly nSR’rr E%?A%ﬁgﬁrgéﬁt@% i ng g’f afed & & sphwiog,o ”?ﬁ ﬁ”’é‘%ﬁﬁ‘%”‘?ange
and wi lid délpemd:nuﬁ@1romphmnaoelstxdaﬂgta0f@tsmehoia§mt’Dl%sé ebigiet mhpdisedbh@ly the
route of adg%)ﬂl strati the a t and sex of the patient and may be

det er ni ned™ H%F@F’éﬁﬁ PIE3f h"élsépglobpﬁffe%ﬁjm“ﬁéﬁéﬁt S,@laznous)ﬁag:@senwrhll be
in the ranmmarsu@uanﬁﬁ Jals%@ P REd au,d% )mepgréﬁ 0 Ct})) dgntSgR N

the present invention, "a therapeutical Ive ?eHSl am)unt TEEREs
to a totalsolyaspbeforadset he CPU i nhi bitor - and t he throrrbl n i nhi bitor which
when given in conbination gives a therapeutic effect, even though each
,amount when given separately may be |ess

15 The dose of the compound to be administered will depend on the relevant indication. the

age, weight and sex of the patient and may be determined by a physician. The dosage will

preferably be in the range of from 0.01 mg/kg to 10 mg/ks.

The typical daily dose of the active ingredients varies within a wide range and will depend

20 on various factors such as the relevant indication, the route of administration, the age,
weight and sex of the patient and may be determined by a physician. In general, oral and
parenteral dosages will be in the range of 0.1 to 1,000 mg per day of total active

ingredients.

35 In the present invention, “a therapeutically effective total amount™ relates to a total
amount of the CPU inhibitor and the thrombin inhibitor which when given in combination
gives a therapeutic effect, even though each amount when given separaiely may be less

than the therapeutically effective amount.



than the therapeutically effective anount. 290CT203 WD 00/66152 ZWE
PCT/ SEQ0/ 00847 3 2 Medi cal and pharmaceutical use Al so provided accozg[“H

to the preseotooksreenti on are fornulations and kits of parts f %ﬁ

medi cal therapy; the use of fornulations of the present |nvent|on |n e
manufacture of 5 medicanents for use in the treatnent of a condition in

whi ch inhibition of thronbin and/or inhibition of CPU are required or
desired, and nmethods of nedical treatnment or conprising the adm nistration
of a ther apdedicdantphefrheetiiiva usot al anount of a CPU inhibitor and a
thrombin inhibitor of the present invention to a patient suffering from or
susceptible to, a condition in which inhibition of thronbin and/or

i nhi bi tion gf WA J : The CPU i nhi pitor andthe

t hr ombi n i nhi %ﬂ%o} cgaﬁ&g‘qma'dt?ﬁqlr]l?égtegﬁéﬁ \ggaa%%fe fléfrfly,a“g‘éspﬁlﬁgbtl&l Sf pag dprguse

si nul t anequs medicBLithe ey nteaise bhéorfﬁaluuioﬂhbb!h%@freﬁﬂﬂmb@mﬁm'hﬁhéhﬁhﬁrﬁcﬂfré g to
the adnm ni sﬁ;{atl on of the thrombin inhibitor or vice versa term

“medi caf t A% enLIOf U3inhe Ueprmeat phi earddépn i@ whieh irthibipioo pifiyiraibircand/or

di t
umans or ot hor merar et PRl R PSR AReBHL of Bt sty 8 o

i nhi bi t or &fe WAtnatrdtiemof atficbipeoticadly effehtiemoka aneivhhef a @Plﬁiﬁﬁfhn‘éf and § the
case of prg1 ng ﬁfter ?g’glnlstratlon The formul ations 20 of the
i nvention Fuenbige e BseBb'“ﬁg%rfClﬁ‘ltola@af’ﬁ%ts%lf@ﬂﬁﬂlf&qﬂbm swissptible to, a

i nhi bi ti oncéddif@in WA hibidh i tiremba i &l in
the treatnent of thrombosi s and hype r%&c?g%ﬂﬁpbglﬁ Ty n 83" %8‘ ?S§§§es

of mamt&l s, including man. The term "condition in which inhibition of

thronbin i s understood by those skilled in
the art to?lhélgﬁwdléﬁ%ﬁtgr ?%qeﬁ’ Eﬁ’&"b”f HH“?IFOééf‘?‘rBF\PQQHH?KS‘TCdﬁFﬁ'ﬁMaHXq s§pafately
t hr onbosi saratiok Mpmr&@agyl Bdiritherinre, rhélt@@%lﬂﬂﬁortéa%sdé% Hfs HH‘{;I

i s known t hat hypercoaaul ability may

i ncl udi ng

embol i ¢ d|%EB@E@““Q%HG?FﬁB%%m%é§8@W&¥ém_ﬂtﬂﬁshypercoagulablI|ty and

t hronboenbol i c di seases which may be nentioned include inherited or
acquired activated protein C 30 resistance, such as the factor V-nutation
(factors V Ths @en)medinel thetapy| tsated heminisiiftetded to include prophylactic, diagnostic

and therapeutic regimens carried out in vivo or ex vivo on humans or other mammals.

The formulations of the invention contain an inhibitor of CPU and an inhibitor of

thrombin, either as such or, in the case of prodrugs, after administration. The formulations
20 of the invention are thus expected to be useful in those conditions where inhibition of CPU

and/or inhibition of thrombin are beneficial, such as in the treatment of thrombosis and

hypercoagulability in blood and tissues of mammals, includin g man.

The term "condition in which inhibition of thrombin is required or desired” will be

35 understood by those skilled in the art to include the following:
the treatment and/or prophylaxis of thrombosis and hypercoagulability in blood and :issues
of animals including man. It is known that hypercoagulability may lead to thrombo-
embolic diseases. Conditions associated with hypercoagulability and thromboembolic
diseases which may be mentioned include inherited or acquired activated protein C

30 resistance, such as the factor V-mutation (factor V Leiden), and inherited or acquired

deficiencies in antithrombin I1I, protein C, protein S, heparin cofactor II. Other conditions




deficiencies in antithronbin Ill, protein C, protein S, heparin cof ech QELZUW
1. Qther conditions 290CT2003 WO 00/ 66152 PCT/ SE00/ 00847 33 s known t 0 be
. associ ate i percoagul ability and thronboenbolic di seasg,i

circulati g‘évwa&ﬁ{%fsg%hosphol i pid anti bodi es (Lupus anti coagul an?ﬁr%%t%]&n
honocyst ei nem, heparin induced thronbocgyt openia and defects in
fibrinolysis. The treatnent of conditions where there is an undesirable
excess of thronmbin without signs of hypercoagulability, for exanple in
neur odegener ati ve di seases such as Al zheiner's disease. Particul ar disease
stat es whi stowmip breassesittcdmath hppdrosheutdbdityhed ajpeniboemanlié alsei®@ include
prophyl acti c ui{eat ment of venous_ thronbosis (e.g. DVT% and pul nonary

embol i sm  SFEHEHINE anUpReHkgiRdantiBodies (I gaHeeRalan nemetysémnemin depdyire
angina, th i.s-hbas stroke apd. . i pheral arterial thronbosis) and
system ¢ e{‘rr@o cl(ﬁ:&rﬁou@%aﬁ?&fe?'ra&l gtdﬁgecg‘tlgi?wnﬁﬁ‘ﬁ’%g arterial fibrillation or
fromthe left ventricle after transnural nyocardial infarction, or caused
by congestive heart failure; prophylaxis of re-occlusion (i.e. thronbosis)
after is tThowboingsiaf copditions mherubeierians uhdgsingle eatess OBk RS MbiA BTAbuANES
coronary bypass operations; the prevention of re-thronbosis after °

ni cr osur gePhPYRRGOIS aRIliEr ferprgeple inmeurpsisgerdrativadisdases sunblias atlklonimei'ncl ude
the therap lg‘:}aisec and/ or prophylactic treatnent of dissenm nated 20
intravascul'ar coagul ati on caused by bacteria, multiple trauma, intoxication
or any other nechani sm anticoagul ant treatnent when blood is in contact
with foreign surfaces in the body such as vascular grafts, vascul ar
stents, vadwuddar distabestetes whidhchay be atendpdedbinoluagitisatherapeosd iel/be val ves or
any ot her nedi cal. device; and anticoagul ant treatnment when blood is in
cont act® wi RIAPHERfticATeaHBRt @6 ¥erws dhrganbosis (B@alp \licind @ merdry gmbatisinosmercal| ar

surgery 2 Ig: a.Reart-lung machine or in haenmndial ysis: . the therapeutic
and/ or  pr 316@‘?‘ %gisf(g'b' fnrléé{’%é%fl ﬂglfarf%? %Hgftﬁﬁlg a&ﬁalaa@_fﬁr-ﬁ?s %—Bﬁcgtsgp € aﬁ‘it ress
syndr one, quphEraPdneral Birobssis) H!s9We Rt EhB88G MR Diualty rhorh Al kLA ne
chenot herapy, septic shock, septicem a, inflanmatory responses, Ich
Ji ncl ude, erialrfebribtiohjoriftosudthedeft seanile afewtrenanuahmgodardial infarction, or
caused by congestive heart failure; prophylaxis of re-occlusion (i.e. thrombosis) after
15 thrombolysis, percutaneous trans-luminal angioplasty (PTA) and coronary bypass

operations; the prevention of re-thrombosis after microsurgery and vascular surgery in

general.

Further indications include the therapeutic and/or prophylactic treatment of disseminated

20 intravascular coagulation caused by bacteria, multiple trauma, intoxication or any other
mechanism; anticoagulant treatment when blood is in contact with foreign surfaces in the
body such as vascular grafts, vascular stents, vascular catheters, mechanical and biological
prosthetic valves or any other medical device; and anticoagulant treatrnent when blood is
In contact with medical devices outside the body such as during cardiovascular surgery

3 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 as coronary arterial disease. cerebral arterial disease, peripheral



at heroscl erosis such as coronary arterial disease, cerebral arterial
di sease, peripheral 290CT2003 WD 00/66152 PCT/ SEQ0/ 00847 34 arteri zz
di sease, _rq,p‘ﬁrd&gﬁiapn darmage, and restenosis after percutaneous

19 0CT 2003

trans-| um na Toplasty (PTA). EXAMPLES $ The fol | owi ng ExEnpFe/ogiy
intended to illustrate, but in no way limj the scope of the invention.
MATERI ALS AND METHODS 10 Materials | Batroxobin No. 520 CRY (Anerican

Di agnostica Inc., G eenwi ch, CI, USA) was kept at 8C both while

| yophi li zed and when dissolved in saline to a concentration of 10 BUm . It

15 was usedredislidiseaSe, depesfustontdien% peid RPESss 3G Je BRI HRLRY QY
freezed and kept at - 20C for a maxi mum of 30 daysﬁ.’e Endot oxEr%{bLl-g[ﬁ\@g

(Si gma, St angigpiasty (RIDAYUSA) was di ssolved in saline to a concentration of
50 pg/m. A fresh solution was prepared for each experinment. 20

3251-1 abel l ed human fibrinogen (Amersham Little Chal font, Buck., UK) was
stored at 8C while |yophilized. AfteEX#iMBbESi ng in saline/aq.dest. (80/20
v/iv) tosa stock solution of approx. 0.8 MBg/nml (20 G/m) it was divided
into aliquots (one for each experinent), quickly freezed and stored at

-20C. It wase fskaving Exbepkx pes inteiaes toMiiuBicike 18udavs it i8hitiiescod?
production_ date. Inactin, thiobutabarbital sodium sal tyt ( Rléseasrcgé of the

Bi ochemni cal¥eM¥fr nati onal . Natick, USA) was dissolved in saline/aq.dest.
(50150 v/v) to a concentration of 50 ng/m . 10 The thronbin inhibitor

i nogatran was dissolved in 40% (ww cyclodextrin (HPI3CD) to a
concentration of 5 ng/m and sSMAEERBALS 20 METWapd urther diluted with
40% cy(]:[! o]

Materials -

Batroxobin No. 520 CRY (American Diagnostica Inc., Greenwich, CT, USA) was kept at
Y 8°C both while lyophilized and when dissolved in saline to a concentration of 10 BU/mL. It
15 was used within 5 days in the experiments. The remaining drug was freezed and kept at -

20°C for a maximum of 30 days.

Endotoxin L-3129 (Sigma, St. Louis, MO, USA) was dissolved in saline to a concentration

of 50 ug/ml. A fresh solution was prepared for each experiment.

"*I-labelled human fibrinogen (Amersham, Little Chalfont, Buck.,UK) was stored at 8°C
while lyophilized. After dissolving in saline/aq.dest. (80/20 v/v) 1o a stock solution of
approx. 0.8 MBg/ml (20 uCi/ml) it was divided into aliquots (one for each experiment),
quickly freezed and stored at -20°C. It was used in the experiments within 14 days after the

25 production date.

Inactin, thiobutabarbital sodium salt (Research Biochemicals International, Natick, USA)

was dissolved in saline/aq.dest. (50/50 v/v) to a concentration of 50 mg/ml.

50 The thrombin inhibitor inogatran was dissolved in 40% (w/w) cyclodextrin (HPBCD) to a

concentration of 5 mg/ml and stored at -20°C. It was further diluted with 40% cyclo-



290CT2003 WO 00/ 66152 PCT15E00/ 00847 35 dextrin before use in the diifﬁi%ﬂ

experinents. In the. studies the drug was adm ni stered subcutaneous § C 3

. thronmbin i nmel agatran was di ssolved in saline. 5 The inhibjitors
VERGETPA aﬂ’?(@orr%gund A were dissolved in deoxygenated sal |R§¥}g¥h@p&§?{| ne

was deoxygenated by ultrasonication for 2@ mn and subsequently by

passi ng-nitrogen for another 20 Haan. The sol utions were al ways fresh-nade

for each experiment. The CPU inhibitor was adm nistered to the rats as an

i v. i nf usdeqirid Bdfofe ¥k Mn tHeQdifiBidRRERp r fdi e train

(Charles River. Sweden) wth a bod’; C\Xelyﬁégrﬁ% I@?& %dléﬂﬁﬁggj@\rg&m%@wﬁsgaa

t hese experbemesusiYhe animals were all owed to accommodat e at AstraZeneca

R&D, Mbl ndal, Sweden for 1 week before use. 15 Aninal -preparation

Anaest hesi a was i nduced and nai ntai ned by Inactin 100 ng/kg i.p. Two

cat heters mr[srdnnﬁ@lfr&rﬁ@hmn&memhﬁ{&/ag HigLHIAd MQLye ONE ToOr admi nistration of
1251 20 fibrinogen and batrox®obin and the other for administration of

endotoxin and CPU inhibitor or their corresponding vehicles. Athird
cat heter s inserted | ot i arter for blood sanpling and
nmeasur erre% o‘?ﬁ?Hﬁl %‘Eﬁ%ﬁg’ﬁ ngamf?PE & (rwerg depsplaed n fé?ﬁéiseﬂﬂéﬂdavm d
bl ood cl ots§lined ThPGaiHel Wid @éox‘}aérhﬁéc%y BleakOMe R ane’PO %Hﬁﬁ@{hbgaﬁpe%ﬁy by

m /kg*h) was maintai ned throughout the experi nent
.t r acheot opesséat Fogerdfor anothen2? niinaTle @Bmsqumntamehmg's fresiatdaidegor ehbe body

t enper at ur, mai_nt ai ned at external heating
Experi ment g? Vl\%ﬁ%q%ﬁ 8%??%”35?”%? %§tgre&|t9 r& 3 R 1Y n]”é‘éﬁ“?"bf?"éfmn
endotaxin (50 g/ kg) at the start of the experinent. Two hours later the

thronbin inhibitor or its vehicle was injected
Animals

Male rats of the Sprague Dawley strain (Charles River, Sweden) with a body weight of 325
- 425 g were used in these experiments. The animals were allowed to accommodate at

AstraZensca R&D, Mslndal, Sweden for 1 week before use.

Animal preparation

Anaesthesia was induced and maintained by Inactin 100 mg/kg i.p.

Two c‘_athcters were inserted in the left jugular vein, one for administration of '1-

20  fibrinogen and batroxobin and the other for administration of endotoxin and CPU inhibitor
or their corresponding vehicles. A third catheter was inserted in the carotid artery for blood
sampling and measurement of the mean arterial blood pressure and heart rate. To avoid
bloed clots in the arterial catheter a slow saline infusion (approx. 1.0 ml/kg*h) was
maintained throughout the experiment. The rats were tracheotomized in order 1o facilitate

25 spontaneous breathing. The body temperature was monitored and maintained at 38°C by

external heating.

Experimental protocol

3o The animals were given an i.v. injection of endotoxin (50 pg/kg) at the start of the
experiment. Two hours later the thrombin inhibitor or its vehicle was injected

subcutaneously and another 13 min later izsI—ﬁbrinogen {0.04 MBq) was given as an i.v.



subcut aneously and another 15 min |ater 1,51-fibrinogen (0.04 MBq) wéai
given as an i.v. 290CT2003 WD 00/ 66152 PCT/ SEOQ) 00847 16 i nj ecti on rEJCTZUUTi
i nfusion Ia%@% ﬁr five mnutes of the CPU-inhibitor or its vehicle was
started after' 5 mn. After 5 nmin, batroxobin (10 BU kg) was gPGEFESYOGEA7
i.v. bolus inj ection for one mnute 5 Bl oad sanples for determ nation of
'251-content were taken in all experinents just before and 5, 20 and 30

mn after the batroxobin adm nistration. At the end of the experinent the

l ungs were epx i : | li.ne and thereafter
bl ott ed and mgéufﬁgd‘“h;}ﬁf“g‘fég iél\gﬁ ?ﬁn}ﬂ é/”t“?‘ise tﬁ%ghg‘ 5‘%&’”@865% ghpledsisnas
det er mi ned, uisitattafeer\ihlm e fiet 38RirCOBPOEBIATE 0TUMSS fvas Ih@nl@%h SRS Hj@hioR"
in plasma and in the lungs was 10 expressed as a percéntage e

radi oacti vi t YT PA® i@ fef erence arterial bl ood sanple taken j ust prior to
the batroxobin injection. Exanple | 15 The CPU inhibitor mergetpa
(DL-2-mercaptonet hyl -3-C) acid) known e.g. from Biochimca & Bi ophysica

Acta 1034 (1BI00Y s&6pRR fwvade terseiflatiaon SrOMicHREhORe WithibentinGlltR QHTIEF&S i wo%
i nogat r an. T@Eé;e@ults of , the experinents are evident fro

results are EBe SQ4niprpdter iy basierphin Agminibiraton. mtthaeeddmfghaéimment the

treatment, ipuges J&Q ?(g: Q n_denot es er

experi ment s ?r At sy . &gl' g%%%%%/%g%\g%%g@dﬂ&éﬁl@q ang %@E?ﬂfifﬂ) qgergbaqd, brin

deposi tion iweighel. Z’Ihaéssf-bMtemad théitissué n@¥RRA isBRPLeS Wik B MEREE T4, A0 Alac
nogatran P 00847 CPU Thr onbj,

| nog qE ?%wpuvamma counter. The LF']I-conce:ntrzmon in plasma and in the lungs was

10 expressed as a percentage of the radioactivity in the reference arterial blood sample taken

Just prior to the batroxobin injection.
Example 1

15 The CPU inhibitor mergetpa (DL-2-mercaptomethyl-3-guanidinoethylthiopropanoic acid)
known e.g. from Biochimica & Biophysica Acta 1034 (1990) 86-92 was used in

combination with the thrombin inibitor inogatran.

The results of the experiments are evident from Table I. The results are expressed as the
2  remaining fibrin in the lung after treatment, i.e. 100 % is equal to no effect. n denotes the

number of experiments (rats).



CPU i nhi bi tor Thronbi n I nhi bitorinhibitor + inhibitor
DoseRenai ni ngDoseRemai ni ng fi bri nDoseRenmai ning (nol/kg)fibrin 230CT 2003
- after (ol Ak@hakégs treatnment(nol/kg)fibrin after treat rrent(%@l?)gzrﬂg@gmnt
(¥eD) (D) 2.1-------- 0.6------------ 2.1 + 0.6100+_.23.9 n=6

4, 2----cmmm - 1.2-------- __-4.2 + 1.3B..21.9 n=6 8.49018.12.39420.2 n =
68. 4+2.32613.3 N=6n 9 21.13719.3 N = 63.47223.6 N = Be-cc-mcmmmmmamaooo-
33.72317.3 n = 65.74120.3 N = 6----------------------
------------------------ 17.23915.9 MTABLEINt is evident from Table |I. that
admi ni stration of the conbination of a CPU inhibitor and a thronbin

i nhi bitor is superiofficst Hd4N&IBER depesition incihe daesihshzas labr as regar ds

remini ng T1brin aft op LS SAIEN XASREETR Qe bRy b bi Lor

(3-(6-am no-pyridin-3-vl ) nercap pr opanoi ¢=aci d) (Conpound A)
was used in conbination with the thrombin inibitor [mel apafran. THgmLEEsTl ts
of the |experinents are evident from Table H The rgsults are expressed |as
the ig remﬂ rﬁjng“ ipiey inin tﬁéfolﬂthig dRRIBHOE 1 eat mertinhibiter 400 ingikimrequal '
A T A FG 11 BF P RTHE BB o PR ho | aRGBSINEE | [zed
rat i n (axReKgMeNt Sbik hficxcorlmghl;@drké\) ancifer weBin®dRt 1afimol/kg) | fibrin after
treatment (%xSD) treatment
(%£SD) (%£5D)
N I T — 0.6 | < 2.1+0.6 100+23.9
n=6
42 e 1.2 —mmmmemeeee 42+1.2 62+21.9
n=6
3.4 90%18.1 2.3 94#202 n=6| 84+23 26x13.3
n=6 n=9
211 37193 n=6 34 724236 n=6
337 23£173n=6 5.7 41+203 n=6
17.2 39+159 n=6

5 Itis evident from Table L that administration of the combination of a CPU inhibitor and a
thrombin inhibitor is superior to administration of either inhibitor as regards remaining

fibrin after treatment.

Example 2

The CPU inhibitor (3-(6-amino-pyridin-3-yl)-2-mercaptomethyl-propanoic acid)

(Compound A) was used in combination with the thrombin inibitor melagatran.

The results of the experiments are evident from Table II. The results are expressed as the
ts  remaining fibrin in the lung after treatment, i.e. 100 % is equa! 10 no effect. n denotes the

number of experiments (rats).



PCT/ SEOQ 00847 CPUThr onbi n CPUI nhi bi t or Thr onbi ni nhi bi t ori nhi bi tor 0CT 2003
+i nhi bi t or DoseRemai ni ngDoseRemnai ni ng fi bri nDoseRemai ning (.tnolf kg)% Iqlglc %
af ter (p. molWddeaiser treatnment (p.nmol/kg)fibrin after PCT/SE00/00847
treatment (¥8D)treat nent (% SD) (%6D) 0-2010025. 80.239712.4 n =

60. 20+0. 237535. 2 n=8n=5 0. 288823- 2035772284 n = 40. 28+0. 35191 3. 9 n=4n=8

0.48750.6 n = 60.586217.0 n = 2---- -- _-------- ----- _-- 2.04930.0 n =
71-753113.3 N = 4--------mmmmm - 4.0159.3 n = 43.55521.7 n =
e 20.07+1.4 n = 2-----------------
------------------------------- 51t is evident fromTable I, that

admini stration of the conbination of dAGME iInhibitor and a thromnbin
i nhi bitor is superior S on of eit i nhi bi tor as regards
£ SISO oasort S dnas  Ber it o

remaining fibrin after treat bitor
(3-(6-ami no-pyridin-3- \A&)exﬁerffﬁémamxﬂf@inkpﬂunﬂﬂﬂpw&'rﬁe@.%tgz)n (Conpound Al

was used f-hr—eoerbi-prati-enwith-the thronhin inibitor nelagatran. 1$ The
results ¢f the experinents arg evi dentfrom Tabl e 111 | TheCPe&sul t s Tafdnbin
expressedl as e, [RE plngf bgilln |nt ung afterftreatnment. i.e. 100{%
is equal [to no effect. n deno Tebin n °fof expel iIBERKS riat s)inhibitor
290CT2008 D089/ 66152naShiAABLE T DbsdCT. mmg%m Dose Remaining
=
(umol/kg) fibrin after (nmol/kg) |  after treatment (umol/kg} | fibrin after
treatment (%xSD) treatment
(%% SD) (%+SD)
0.20 100+25.8 0.23 97+124n=6 0.20+0.23 754352
n=8 n=35
0.28 88+232 0.35 774224 n=4 0.28 +0.35 19+13.9
, n=4 =8
0.4 8§7+506n=6 0.58 62+17.0n=2
2.0 49430.0n =7 1.75 31%133n=4
4.0 15493 n=4 3.5 5521 7n=4
20.0 THl4n=2 | ~ememmeee pamme I B T —

Itis evident from Table I, that administration of the combination of a CPU inhibitor and a
thrombin inhibitor is superior to administration of either inhibitor as regards remaining
fibrin after treatment.

10 Example 3

The CPU inhibitor (3-(6-amino-pvridin-3-vyN-2-mercaptomethvl-propanoic acid)

(Compound A) was used in combination with the thrombin inibitor melazatran.

1 The results of the experiments are evident from Table III. The results are expressed as the

remaining fibrin in the lung after treatment. i.e. 100 % is gqual to no effect. n denotes the

number of experiments (rats).




Proof of the synergistic effect on lung fibrin deposition in the 9 0CT 2003
anaesthetized rat 5 in experinents with conpound A and nel agatran CP%J
i nhi bitor i nhi bitor CPU inhibitor + (conpound

A) (el agat ran@lgﬁr onbi n i nhi bitor Remai ni ng Remai ni ng Remai ni ﬁ?ﬁ&g%oqsf‘-bri n
after Dose fibrin after Dose fibrin aftersg.tnoll kg)treatnent
(urmol / kg)treatment (pnol/kg)treatnment (%8D)(%8D) (¥6D) 0.209724.1
n=100. 1811015.2 n=3-------------- 0.209724. 1 n=100. 239811.5
n=70. 20+0. 237033. 8 n=6 0.209724.1 n=100. 308727.6 n=30.20 + 0.305133.3 n=5
0.209724. 1 n=100. 357722. 4 n=40. 20+0. 353524. 3 n=5 0. 2097-24.1

n=100. 70------ - 0. 20+0. 701812. 7 n=2 0.288124.5 n=50.1811015. 2
n=30. 28+0. 187133. 2 n=5 0.2881 4.5 n=50l2BbE1il 5 n=70. 28+0. 234228. 3 n=5
0.288124.5 n=50.308727.6 N=3-------------- 0.288124.5 n=50. 357

0. 28+0. 352013. 3 n=9
Proof of the synergistic effect on lung fibrin deposition in the anaesthetized rat

5 in experiments with compound A and melagatran
CPU inhibitor Thrombin inhibitor CPU inhibitor +
(compound A) (melagatran) Thrombin inhibitor
Dose Remaining Dose Remaining Dose Remaining

(umol/kg)] fibrin after  |(umol/kg)| fibrin after (umol/kg) fibrin after .
treatment treatment treatment

(%xSD) (%+SD) (%xSD)

1 0.20 97+24.1 n=10 0.18 110152 p=3 | --—--—-- -

0.20 97+24.1 n=10 0.23 98=x11.5 n=7 [ 0.20+0.23| 70x33.8 n=6
0.20 97+24.1 n=10 0.30 87+27.6 n=3 | 0.20+0.30| 51+33.3 n=5
0.20 97+24.1 n=10 0.35 774224 n=4 1 0.20+0.35] 35+24.3 n=5

0.20 97+24.1 n=10 070} e 0.20+0.70} 18+12.7 n=2

0.28 81+24.5 n=5 Q.18 110£15.2 n=3 | 0.28 +0.18 | 71+33.2 n=5

0.28 81+24.5 n=5 0.23 98+11.5 n=7 {0.28+0.23| 42+28.3 n=5

0.28 81+24.5 n=5 0.30 87+27.6 n=3 meeemem | e
0.28 81+£24 5 n=3 0.35 77%22.4 n=4 | 0.28+0.35] 20+13.3 n=9

0.28 81+24.5 n=5 0.42 ——m—mee 0.28 +0.42 9+3.5 n=2

For each of the four different dose combinations, only CPU inhibitor, only thrombin
inhibitor, thrombin inhibitor together with CPU inhibitor at 0.2 and 0.28 pmol/kg

10 respectively, separate E-max models were fitted. The models were fitted on a logarithmic
scale giving estimates of the median effective dose, i.e., the dose where half of the

population has 50% effect. In Fig. 1 the confidence intervals of these EDsqy's are plotted.



7:-')-2.4 n=4 0.288 124.5 n=50.42-- 0.28+0.4293.5 n=2 ------- For e Bctf -
the four different dose conbinations, only CPU inhibitor, only thro ! 12003

i nhi bi tor, Wwbreggkisa 1 nhibitor together with CPU inhibitor at ﬁc_g, Eﬂﬂi 8
pmol / kg 10 respectively, separate E-nmax nodels were fitted. e rsm e0§47\2/\/ere

fitted on a logarithmc scale giving estdmates of the nedian effective
dose, i.e., the dose where half of the population has 50%effect. In Fig. 1
the confidence intervals of these ED50's are plotted. 290CT2003 WO

00/ 66152 PCT/ SEOQ 00847 40 In absence of a synergistic effect the ED50 for

a conbi nat Nowserice oby synergistie sFfeairiie EDar forbicrmbirhationtod CRW irlhibitdreandn t he

l'ine conne ti n@ tl@ﬁ ED50s If qr ea@h .dru‘igj:j rgi ven alone, (see Fig. 1). |In order
to estimat &F¥RENIURRIC Wpvld ligrqndBe ling Fonnegung e £ s b $hshidars ziver alongi t t ed
to an E- de : f tp.inhibitor. together with -
t he CPU ge(;éenc[\?jﬁi {l)c')rm\,gltq{eg.tc;z&glng 3%859%%{%&%&%%@;5@% QF?C%B@“F}B V&8 using
t he par amefitesd tA.and5 matl @56del D@tk ré thel FI0;,ffbOME @hro i - td it ed
to 0.52 with a 95% confidence intervgl [ 0. 116@%? g%ﬁ?{@g%ﬂ\%e{\é@& Py o
st ati sti canhipiter girf).2 pedhf L8 fumok g regpeoti 001 walohrdeliedibiiogshelghrAveter ACRS at €
AIBN = a, a -azoi,so uttyroni rile Aze = (S)-azetidine-2-carboxylic acid Bn =
benzyl i s 6FTDHR Phe fyre. Hig REIBEEhHA NS estimated &9 Piiaavitly 2 A tandidence

Dsaonost | s 0.1 HoRlos B PRUAKEA TR ol B Yo A 1o A1 =

Abbreviations

Ac = acetate
AIBN = a,a’-‘azoisobutyronitrile
Aze = (S)-azetidine-2-carboxylic acid
Bn = benzy!
15 Bu=butyl
BU = batroxobin units as defined by American Diagnostica Inc., USA)
Bz = benzoyl
Cha = B-cyclohexyl alanine
Cgl = (S)-cyclohexyl glycine
20 DCC = dicyclohexylcarbodiimide
DIAD = diisopropy! azodicarboxylate
DIPEA = diisopropylethylamine
DMAP = N N-dimethyl amino pyridine
EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
25 EtOH = ethanol
HMDS = hexamethyl disilazane
HOACc = acetic acid
HOBt = |-hydroxybenzotriazol
HPBCD = hydroxypropyl B-cyclodextrin
30 1.p. = intraperitoneal

1.v. = Intravenous




20 DCC = dicycl ohexyl carbodiimde DI AD = diisopropyl azodicarboxyl a}qgCT 2003
DI PEA = diisopropylethylam ne DMAP = N, N-di nethyl am no pyridine EDC =

- 1- (3-di mretwy @gsipr opyl ) - 3-et hyl carbodi i mde 25 Et OH = et hptpketibdssr
hexanet hyl disilazane HOAc = acetic acid HOBt = 1-hydroxybenzotriazol HP
3CD = hydroxypropyl j3-cyclodextrin 30 #lp. = intraperitoneal i.v. =

i ntravenous 290CT2003 WO 00/66152 PCT/ SE00100847 41 KHVDS = pot assi um
bis(trinmethylsilyl)am de LDA = lithiumdiisopropylamde Me = nethyl MCH
= net hanolKHM‘I@‘hcrﬂ:@FasnmmagimaﬁmamyBalm)bin%del am di no- 4- am nonet hyl benzene

Ph =phenyl Pic = pecolinic acid PMB = 4-nmethoxybenzyl 10 PyBOP =

(benzot ri é’ﬂ%‘f“ll'ﬂ‘ﬁ?ﬁ)lﬁ‘?ﬁrﬂwwﬁ!diedl nophosphoni um he xafl uorophosp hate SD
= standarqlg [fgpn TEA = triethylamne TFA = trifluoroacetic acid THE =
tet r ahydr of ur an TMSCN = trinethylsilylcyanide

MeOH = methanol

5 Nag-H = noragmatine
Pab-H = |-amidino-4-aminomethyl benzene
Ph = phenyl
Pic = pipecolinic acid
PMB = 4-methoxybenzyl
10 PyBOP = (benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate
SD = standard deviation
TEA = triethylamine
TFA = trifluoroacetic acid
THF = tetrahydrofuran
15 TMSCN = trimethylsilylcyanide
Tos(yl) = toluene-4-sulfonyl



Tos(yl) = toluene-4-sulfonyl 2 9 OCT 2003 42 CLAIMS 1. A pharnaceuti cal
formul ation, conprising: (i) an inhibitor of carboxypeptidase U or & 9((CT 2003
pharmaceutically acceptable salt thereof, and (ii) a |low nolecul ar wei ght
thronbin inhibitor, in adm xture with a pharmaceutically acceptable

adj uvant, diluent or carrier. 2. The 6%ar maceuti cal formul ation according
to claiml1, wherein the inhibitor of carboxypeptidase Uis a conpound of

general formula |l RL X R2 Y R3 (1) ﬁgﬁé or a pharmaceutically acceptable
salt or solvate thereof, or a sol va%r such a salt, wherein R,

represents, Cl-C6 al kyl, substituted with one or nore basic groups such as

am no, amdin and/ or. quani di.no; cycl oal kyl, subsituted with one or nore
basi c grg‘ups g@é?‘f“‘é&“&ﬁﬂ i H?’HFWBBIHSH’%/ or guani di no; heterocyclyl,

cont ai ni ng at(i) easin BBt dfcOBGStypeptidage et £ftanyRbyticallycanépadbid sl takedf,east
one hetero atom selected fromS or 0, and substituted with one or nore
basi ¢ groups ch as am no, am dino and/or guanidino; or aryl, substitued
with one or nmhe bapwemgleQlR wehtthroaiiihibidr, am di no and/or  guani di no,

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

2. The pharmaceutical formulation according to claim 1, wherein the inhibitor of

carboxypeptidase U is a compound of general formula I

R1i
R2

]
<2 o
R4

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt,

wherein

R, represents,

C,;-Cs alkyl, substituted with one or more basic groups such as amino, amidino
and/or guanidino;

cycloalkyl, subsituted with one or more basic groups such as amino, amidino
and/or guanidino;

heterocyclyl, containing at least one nitrogen atom;

heterocyclyl, containing at least one hetero atom selected from S or O,

and substitﬁted with one or more basic groups such as amino, amidino and/or
guanidino;

or aryl, substitued with one or more basic groups such as amino, amidino and/or
guanidino,

R, represents H, acyl, acylamino, alkyl, alkylcarbamoyl, alkylthio, alkoxy, aroyl,
aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl, carboxy, cyano,
cycloalkyl, formyl, guanidino, halogen, heterocyclyl, hydroxy, oxo, nitro, thiol,
Z:N-CO-0-, ZO-CO-NZ- or N,Z-CO-NZ- group,

R, represents COORs, SO(ORs), SO3Rs, P=O{OR;),, B(OR;)2, P=ORs(ORs),

or tetrazole, or any caboxylic acid isostere,



R2 represents H, acyl, acylam no, alkyl, alkylcarbanoyl, alkylthio, alkoxy,
aroyl, aroylamno, aryloxy, arylthio, am dino, amino, aryl, carband$IGCT 26/03
car boxy, cyano, cycloal kyl, fornyl, guanidino, hal ogen, heterocyclyl,

hydr oxy, oxo, nitro, thiol, Z2NCOO;,, ZO CO NZ- or N2Z-CO NZ- group, R3
represents COOR5, SQ(OR5), SO3R5, POb?S)Z, B(OR5) 2, P=0R5(OR5), or
tetrazole, or any caboxylic acid isostere, 290CT2003 43 R4 represents SH,
S-COC-C alkyl or SSCOaryl, R5 represents H G -C6 alkyl or aryl, R6
represents Hor Cl1-C6 alkyl, X represents 0, S, SO SO, C(2Z2)2, NR5SQ2,
SO2NR6, NR6CR.arprGehREH, S-¥O-EpLedeniios SCEIRl, Z represents i ndependently H,

Cl-C6 al kyl, .ar al-k terocyclyl. 3. The pharnaceuti cal
fornul ati on acsc%"lfr%sle(rﬁltéﬁfg' (t::F gllllqﬁ]]%i? \ila\herei n the inhibitor of

car boxypept i dageprttents Hoor€bfpelkyd of general formula 1, (ii) a conpound of

general for n%gepl{e}l%en%% & 868552’ CI@??%@@#@@%%’%@%?%W' | y acceptabl e

salt or solvate ereof;, or "a”s €rein R7
represents, Olsdpbesaltk§(Z).,,substituted with one or nore basic groups such as

am no, am di and/ or . quani ding. <yel oal kyl ﬁfﬁ}ﬁ LA &AM th one or nore
basic gr oupsn‘is){f P lﬁcrlne%ﬁ%fgnt?n}iq’glr'n% aﬁ(ﬁ’?i%fylg)’rcy(aa% I §| no; &t er ocyclyl,
containing at | east one nitrogen atom
3. The pharmaceutical formulation according to claim 1, wherein the inhibitor of
carboxypeptidase U is a compound of general formula II,

(ii) a compound of general formula II

v~ <Rg (I

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt,

wherein

R; represents,

C,-C¢ alkyl, substituted with one or more basic groups such as amino, amidino
and/or guanidino;

cycloalkyl, substituted with one or more basic groups such as amino, amidino
and/or guanidino;

heterocyclyl, containing at least one nitrogen atom;

heterocyclyl, containing at least one hetero atom selected from S or O,

and substituted with one or more basic groups such as amino, amidino and/or
guanidino,

or aryl, substituted with one or more basic groups such as amino, amidino and/or
guanidino,

R represents H, acyl, acylamino, alkyl alkylcarbamoyl, alkylthio, alkoxy, aroyl,
aroylamino, aryloxy, arylthio, amidino, amino, aryl, carbamoyl, carboxy, cyano,
cycloalkyl, formyl, guanidino, halogen, heterocyclyl, hydroxy, oxo, nitro, thiol,
Z;N-C0O-0, ZO-CO-NZ- or Z;N-CO-NZ- group,

Ry represents COOR;;, SO(OR ), SOsR,;, P=O(0OR,,)2, B(OR,);, P=OR;(OR,}, or



het erocyclyl, containing at | east one hetero atom selected fromS or 0, and
substituted with one or nore basic groups such as am no, am dino an@/%9@CT 2003
guani dino, or aryl, substituted with one or nore basic groups such as

am no, am di no and/or guanidino, R8 rgpr esents H, acyl, acylam no, alkyl

al kyl car banoyl , al kyl thi o, al koxy, ar &1 , aroylam no, aryloxy, arylthio,

am di no, am no, aryl, carbanoyl, carboxy, cyano, cycloal kyl, fornyl,

guani di no, hal ogen, heterocyclyl, hydroxy, oxo, nitro, thiol, Z2N CO O,
ZO- CO-NZ- or Z2N-CO NZ- group, RO represents COORI 1, SQO(OR 1), SO3R 1,
P=Q(OR"') 2, B(OR> OftraRdORy anfy CRbdxyliomcid 2003 44 tetrazol e, or any
carboxylic acid isostere, ,B,Rl1 O R o represents a -P-- Rl2 -group, or a
OHN ~ Oroup, R3 R1%epresents H, -C6 al kyl or aLﬁIK. -group, or a
-group, R12 rBprreessns aCTFO6, al-kyphp, cary| SHoedriaypl, or et ek geffel yéroumr an
optionally N substitutedSH2N C(Z)-COHN-C(Z)- or H2N-C(Z)- group. R13
represents HBPPC1-C6 al kyl, X represents 0,®S, SO S, C(2)2, N(2),
NR13S02, SO02NR}3eprédRitsBOCEC, alky¥DNRAP]. Y represents 0, N(2), S, C(2)2, or a

o0 e bonc, & ERLSREELE IRISRSEN e PRk Pt s S )
NR7SC2, S02NR7, or substituted H;N-C(Z)-COHN-C(Z)- or H,N-C(Z)- group.

R;; represents H or Cy-Cg alkyl,

X represents O, S, SO, SO,, C(Z),, N(Z), NR380,, SO,NR 3, NR;3CO or

CONRy3,

Y represents O, N(Z), S, C(Z)., or a single bond,

Z represents independently H, C,-Cs alkyl, aryl, cycloalkyl or heterocyclyl,

with the proviso that when X represents O, S, SO, SO;, N(Z), NR;S0;, SO;NR;, or

NR5CO then Y represents C(Z); or a single bond.

4, A pharmaceutical formulation according to claim 2 or 3 wherein R, or R; is cyclopentyl,
pyridyl (substituted by amino and optionally further substituted by halo or C;-C,4 alkyl),
pyrimidinyl (substitiuted by amino), piperidinyl, pyrolyl or thiazolyl (substituted by

amino).

5. A pharmaceutical formulation according to claim 2, 3 or 4 wherein aryl is phenyl and aryl

moieties are phenyl moieties.

6. A pharmaceutical formulation according to claim 2, 3, 4 or 5 wherein heterocyclyl is
azetidine, furan, thiophene, pyrrole, pyrroline, pyrrolidine, dioxolane, oxathiolane,
oxazolane, oxazole, thiazole, imidazole, imidazoline, imidazolidine, pyrazole, pyrazoline,
pyrazolidine, isoxazole, isothiazole, oxadiazole, furazan, triazole, thiadiazole, pyran,
pyridine, piperidine, dioxane, morpholine, dithiane, oxathiane, thiomorpholine,
pyridazine, pyrimidine, pyrazine, piperazine, triazine, thiadiazine, dithiazine, azaindole,

azaindoline, indole, indoline or napthyridine.

7. A pharmaceutical formulation according to claim 2, 3, 4, 5 or 6 wherein R, is pyridyl

substituted by amino.



NR7CO then Y represents C(Z)2 or a single bond. 4. A pharnaceuti cal
formul ation according to claim2 or 3 wherein RL or R7 is cyclopentylg (T 2003
pyridyl (substituted by am no and optionally further substituted by hal o or
Cl-C4 alkyl), pyrimdinyl (substitiuted by am no), piperidinyl, pyrolyl or
t hi azol yl (substituted by anino). 5.4A pharnaceutical fornulation
according to claim2, 3 or 4 wherein aryl is phenyl and aryl noieties are
phenyl novieties. 6. A pharmaceutical fornulation according to claim2, 3, 4
or 5 wherein heterocyclyl is azetidine, furan, thiophene, pyrrole,
pyrroling, pyAmpRhrnftd@ical dbrevathianscoinatibtiainanes, 4, 56as glvetitesin DiaH el €;-
thiazole, im %éole, i m dazol i ne, imdazolidine, pyrazole, pyrazoline,
pyrazol i di ne, % B&azole, i sot hi azol e, oxadi azol e, furazan, triazole,
t hi adi azol e, pyran, pyridine, piperidine, dioxane, norpholine, dithiane,
oxat hi ane, thjonmorpholine, pyrjdazine, pyrimdipe, pyrazine, piperazine,
triazine’ thi Bef %w\a@?ﬂtt&ﬂtfﬂmﬁwm ,30%%%%[ 14, WhHeLein |‘PWé?°??CH§thé’,gﬁ
i ndoline or NARIAWS indihSr is & pefridtDRAEIREAHID acialbaded) MMdloapiide atgeudibagdt O
claim2, 3, 4, 5 o0or 6 wherein RL is pyridyl substituted by am no.
290CT2003 45 ‘rombiminhibiarwith gredg f"l”bi’erli‘ﬁ?ea]f 8%fSaccording to claim2, 3, 4, 5,
6 or 7 wherein Zis Hor C - C5 alkyl. 9. The pharmaceutical fornulation
accordin&]to claim4, wherein the | ow.nol ecul ar mequ%H t hr nb%g inpibitor
is a peptl de- BifcRrmassytcel fornulation aerprding i/ clim gepshsreid ¢ 81”6@‘8@1’ yeight
thronbi n i nhi fidnfHin WhibRo: OB EOOT-CAWR)EEPALCRIbIH Bl Bdrug #ereoll Ne
phar maceuti cal formulation according to claim9, wherein the | ow nol ecul ar
wei ght thrombin inhibitor is HOOC CH2- (R) Cgl - Aze- Pab-H or a prodrug
t hereof . 1111, Tﬁ@plahﬁicemeufohﬁahﬂén%mhia%icpaaiaﬁnpmdablragl the pRidaigns EO®her ei n
t he prodrug ig Eié#;}- CH2- ( &Cgl-Aze-Pa -OH. 12. The pharmaceuti cal
formul ati on atBet ﬁbA?%P%Wé;]orevious claim wherein the nolar ratio
bet ween the inhibitor of carboxypeptidase U and the thronmbin inhibitor lies
|1n51(’.)he ' fl{.lge TI?J phfalr-xgarcr;]elilatlbc%ut%rrnlqugh ]aicgogdil?gbtg lz{ztly 1:}r'exgic0mosoc’laixg,r ~.Je.rlfu=:?<£ir€§1 94%51&%9050' 1 to
between the inhibitor of carboxypeptidase U and the thrombin inhibitor lies in the range

of from about 1000:1 to about 1:1000, preferably from 50:1 to 1:50.

13. A kit of parts comprising:
(1) a vessel containing an inhibitor of carboxypeptidase U, or a pharmaceutically
acceptable salt thereof;,
(ii) a vessel containing thrombin inhibitor, or a derivative thereof;
and instructions for the sequential, separate or simultaneous administration of the

inhibitors (i) and (ii) to a patient in need thereof.

14. The kit of parts according to claim 13, wherein the inhibitor of carboxypeptidase U is a

compound as defined in claim 2 or 3.

15. The kit of parts according to claim 13 or 14, wherein the thrombin inhibitor is a low

molecular weight thrombin inhibitor.

16. The kit of parts according to claim 15, wherein the low molecular weight thrombin
inhibitor is a peptide-based, amino acid-based, and/or peptide analogue-based, thrombin

inhibitor with one to four peptide linkages.



13. A kit of parts conprising: (i) a vessel containing an inhibitor of
carboxypeptidase U, or a pharmaceutically acceptable salt thereof; 2(9 007 03
vessel containing thronmbin inhibitor, or a derivative thereof; and
instructions for the sequential, separate or sinultaneous admi ni stration of
the inhibitors (i) and (ii) to a patﬁ@nt in need thereof. 14. The kit of
parts according to claim 13, wherein the inhibitor of carboxypeptidase Uis
a conpound as defined in claim?2 or 3. 15. The kit of parts according to
claim13 or 14, wherein the thronbin inhibitor is a |low nolecular weight

t hr ombi n17. nhi Did Bt of berts Ideerdiigt toodlaipard, whaetotdilog mhaemlaniwaighb thrambinei n t he
Iom/nDIecuIar 1ght ro t|d based, am no

aci d- based, Bw*bHEEFHEBaﬂQFébgﬁﬂ%%3£H'IF% Flnhlbltor with one to
f our peptide Ilnkages 290CT2003 46 17. The kit of parts according to claim
16, mhereln the | ow nol ecul ar wejght_thronbin inhi.bLt [

Hooc- cHL¥: R) che iy el nsx 2qqogting fo ﬁlﬂgﬂﬁﬁdnlﬂﬁé‘f thg prodyyg is #@%@2‘6@%&? %
according to pdwadm 17, wherein the prodrug is Et OOC- CH2- (R) Cgl - Aze- Pab- CH.
19. The kit of parts according to any one of clainms 13 to 18, wherein the
nolar ratio between the inhibitor of carboxypeptidase U and the thronbin

i nhi bi tofg | i esnhd 1t ét’?ﬂrﬁ A0§Aing o iyt oﬁzbﬂhh's 11 @0(%, ¥héreinalonblarirad®Bdween
preferably from50:1 t

o 1:50. 2&1 Kit qL rts o rising. (i)
phar maceut i cathe ARRRHor af Faghp Sﬁﬁ ddhe WETI%H] ’t“B e st E‘gf &3t f@'fnaase U,
or a phar macgisui rAdbI1Yo asae Pl edol ﬁef&f&bly ftoResoenio, 1:500 adm' xture with a
phar maceutically acceptable adjuvant, diluent or carrier; and (ii) a
pharmaceutical fornulation containing a thronbin inhibitor, or a derivative
t her eof , 2a.n aﬂnamﬁyﬁ&cmh@hmﬁgpharnaceuticalIy acceptable adj uvant, dil uent
IO; gﬁ'r : ;g[ e }Méi ng%rgwh' bl (‘E.cg{:?ab(r‘fm)rmlatmn c(onta nmg an mﬁgltor 0r Ovl)gx%qd)epltl?dage lfJ,O &M that
a pharmaceutically acceptable salt thereof, in admixture with a pharmaceutically
acceptable adjuvant, diluent or carrier; and
(i) a pharmaceutical formulation containing a thrombin inhibitor, or a derivative
thereof,
in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier;
which inhibitors (i) and (ii) are each provided in a form that is suitable for administration

in conjunction with the other.

21. The kit of parts according to claim 20, wherein inhibitors (i) and (ii) are suitable for

sequential, separate or simultaneous administration.

22. The kit of parts according to claim 20 or 21, wherein the inihibitor of carboxypeptidase U

is a compound as defined in claim 2 or 3.

23. The kit of parts according to any one of claims 20 to 22, wherein the thrombin inhibitor is

a low molecular weight thrombin inhibitor.

24, The kit of parts according to claim 23, wherein the low molecular weight thrombin
inhibitor is a peptide-based, amino acid-cased, and/or peptide analogue-based, thrombin

inhibitor with one to four peptide linkages.



in conjunction with the other. 21. The kit of parts according to claim 20,
wherein inhibitors (i) and (ii) are suitable for sequential, separﬁ]h%(?r 03
si mul t aneous admi nistration. 22. The kit of parts according to clai (;p
21, wherein the inihibitor of carboxypeptidase U is a conmpound as defi ned
inclaim?2 or 3. 23. The kit of parts4according to any one of claims 20 to
22, wherein the thronbin inhibitor is a |ow nolecular weight thronbin
inhibitor. 24. The kit of parts according to claim23, wherein the | ow

nol ecul ar weight thronmbin inhibitor is a peptide-based, am no acid-cased,
and/ or pgpt i dﬂacamalop%hh% basshg foha1mbRa) wherth Bietiow mblkdul@neigh thombinpept i de
| i nkages. 290CT2003 47 25. The kit of parts according to claim?24, wherein
the | ow nol ecbifitorndp HPRAC-HrEhbphAze EaRiih PR aoroqdrag m@gCHZ (R) Cgl - Aze- Pab- H
or a prodrug thereof. 26. The kit of parts according to claim25, wherein
the prodrug i s EtOOC- CH2- (R) Cgl - Aze- Pab-OH. 27. The kit of_ par accordi ng
to any offe of The kds eferastpaqegrdmg, to Gjaip &p-rvheran thg PERdrgde ﬁ@@%ﬂﬁé‘éﬁ)é;’ﬁ‘ée’

i nhi bitor of gardyexypeptidase U and the thronbin inhibitor lies in the
range of from about 1000:1 to about 1:1000, preferably fromb50:1 to 1:50.
28. A fornulation according to any one of clainms | to 12, or a kit of parts

accordi ngy t 0 AKkit SPErtPLccbldfly Bankdnk f ddims 20 ko 25 ¥hir@inRehin6lat ralib BErRpY.  29.
The use of a formulation according to any one of claims 1 to 12, in the

manufact ure othe iphikitep PEearkarypaptidast Weand thesthrambin mhiblorcliss dp thegapee of fRmch

i nhi bi tion of sohy @R MM PT000! FHBicRblyifim 5.1 @ardroxypepti dase U are
required or desired. 30. The use according to claim 29, wherein the

i nhi bitor of carboxypeptidase Uis a conpound as defined in claim2 or 3.

31. The yse aKGohANdAGn ecordiAd @289 o ofRGaim¥1es €2, bik@ df Paeddtetding id Byt or s
a low nol ecular weight thrombin inhjbitor. 32. The use according to claim

31, wherein t9 of s\mpl3de gt -dpr wieinghedieehtheBY-n i nhibitor is a

pepti de- based, am no aci d-based, and/or peptide anal ogue-based, thromnbin

inhibitor with X , . .
29. The use of a formulation according to any one of claims 1 to 12, in the manufacture of a

medicament for the treatment of a condition in which inhibition of thrombin and/or

inhibition of carboxypeptidase U are required or desired.

30. The use according to claim 29, wherein the inhibitor of carboxypeptidase U is a

compound as defined in claim 2 or 3.

31 The use according to claim 29 or 30, wherein the thrombin inhibitor is a low molecular

weight thrombin inhibitor.
32, The use according to claim 31, wherein the low molecular weight thrombin inhibitor is a
peptide-based, amino acid-based, and/or peptide analogue-based, thrombin inhibitor with

one to four peptide linkages.

33. The use according to claim 32, wherein the low molecular weight thrombin inhibitor is

HOOC-CH,-(R)Cgl-Aze-Pab-H or a prodrug thereof.

34. The use according to claim 33, wherein the prodrug is EtOOC-CH,~(R)Cgl-Aze-Pab-OH.



one to four peptide |inkages. 33. The use according to claim 32, wherein
the | ow nol ecul ar weight thronbin inhibitor is HOOC CH2-(R) Cgl 'Aze‘ZRPﬁ’CﬁZﬂUB
or a prodrug thereof. 34. The use according to claim 33, wherein the
prodrug is Et OOC- CH2- (R) Cgl - Aze-Pab-OH. 2 9 OCT 2003 48 35. The use
according to any one of claims 29 to 3, wherein the nolar ratio between
the inhibitor of carboxypeptidase U and the thornbin inhibitor lies in the
range of from about 1000:1 to about 1:1000, preferably fromb50:1 to 1:50.

35. The use according to any one of claims 29 to 34, wherein the molar ratio between the
inhibitor of carboxypeptidase U and the thormbin inhibitor lies in the range of from about
1000:1 to about 1:1000, preferably from 50:1 to 1:50.



