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FACTOR XA INHI BITORS Field of the Invention 5 The present g]vse[ljg ol oA
relates to a novel class of chenical conpounds, to processes for their

pr epar at 'SH>/&phar maceuti cal conposi tions containing t HEM'GRE/ 232k hei r
use in nedicine, particularly use in the anelioration of a clinical
condition for which a Factor Xa inhibitor is indicated. 10 Background of
the Invention Factor Xa is a nmenber of the trypsin-like serine protease
cl ass of enzynes. It is a key enzyne |{| the coagul ation cascade. A
one-to-one binding of Factors Xa and Va with calcium ions and

phosphol i pid converts prothronmbin into thronbin. Thronbin plays a central
role in 15 the necrRrrOsmoE bEROGHETTOR]BE atAWAR DR CURVEITORAQ t he sol ubl e

pl asma protein, fibrinogen, into insoluble fibrin. The insoluble fibrin
matrix is required for the stabilisation of the primary henpstatic plug.
Many significant di sease st at eEield ef thellavendiaro abnornmal henostasis. Wth

respect to the coronary arterial vascul ature, abnormal thronbus fornmation
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per cut paiouisriy nemél the aradiiccationnalry climgil @phdigdry fof RNIGE) aafastaf X Mmhibitor is
acconpgpigetg by an acute thronbotic reclosure of the affected vessel
which requires imedi ate resolution. Wth respect to the venous

vascul ature, a high percentage of patients undergoing nmajor surgery in
the 10ower extrenities or thESagkdwungdof the fnvestipfier from t hr ombus
formation in the 25 venous vascul ature which can result in reduced bl ood

flow tPa&tBtexéf lg%?r?éﬁntféftcﬁ%éttw %Hqiké selh& p%t%Qé@ 'cfa'sQrbft rgj leémﬁ% % key
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bi or egtasaeety thef ¢wenayy rtetaln@rpdatuts; abeommal Hrombup tmewtien die thetrhreture
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associ ay ed a@pt@ﬁhﬂom{@ﬁ@fﬂoytﬁuce ) ,e@ﬁgctgqah@essel which requires immediate resolution.
With respect to the venous vasculature, a high percentage of patients undergoing major

surgery in the lower exiremities or the abdominal area suffer from thrombus formation in the

25 venous vasculature which can result in reduced biood flow to the affected extremity and a

pre-disposition to pulmonary embolism. Disseminated intravascular coagulopathy commonly

occurs within both vascular systems during septic shock, certain viral infections and cancer

and is characterised by the rapid consumption of coagulation factors and systemic

~ coagulation which results in the formation of life-threatening thrombi occurring throughout
30 the vasculature leading to widespread organ failure.

Beyond its direct role in the formation of fibrin rich blood clots, thrombin has been reported fo
have profound bioregulatory effects on a number of cellular components within the
vasculature and blood, (Shuman, M.A., Ann. NY Acad. Sci., 405: 349 {1986)).
35
A Factor Xa inhibitor may be useful in the treatment of acute vascular diseases such as
coronary thrombosis (for example myocardial infarction and unstable angina),
thromboembolism, acute vessel closure associated with thrombolytic therapy and
percutaneous transluminal coronary angioplasty, transient ischemic attacks, pulmonary
40 embolism, deep vein thrombosis, peripheral arterial occlusion, prevention of vessel luminal



per cut aneous translum nal coronary angi opl asty, transient Eimg
attacks, pulnonary 40 enbolism deep vein thronbosis, perip I "arteri al
occl usi oo mreugnt i on of vessel luminal 0 5 DEC 2005 WO 0Z2CI0ERRG2721

PCT/ GB02/ 02721 2 narrowi ng (restenosis), and the prevention of

t hr omboenbol i c events associated with atria[ fibrillation, e.g. stroke.
They may al so have utility as anti-coagul ant agents both in-vivo and
ex-vivo, and in oedema and inflammati on. Thronbin has been reported to
contribute to lung fibroblast proliferdtion, thus, Factor Xa inhibitors
could be useful for the treatnment of sone 5 puInDnary fibrotic diseases.

Factor Xa inhibitors sob in the treatnent o
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15 Su mmr
f or mul émtqn}'ai mmeumgqqemtwmwaeasms such gs RtpriAgenss and Rlzheipres dispase. T
hydridgédmye alSp beahkgpgriedGdr oat keoyfjunctiGl wahl thypiiRiFc, age@%_&ajsme[rmkmfg?tm
phenyl usgrbfgk{yqer@@s@t,fﬂ%mg(glﬁ@cgg@ﬁati c heterocyclic group, the phenyl or
5- or 6- nmenbered aromatic terocyclic group bei ng optionally
substituted by hal ogen, or Rl represents a 25 %; p. X-W wherein
represérﬁ'?spﬁeéﬁn%’éw janBrovides Joved Jrastanta ik OFSC@ZJmPQ“O@RIF@fR’@e Drese”t

. 6avention REEREaI [sadvajibbilifyredyK profies soifalfe foreadoéy add chronatherapies.
non-@r omatic heterocyclic group containing at | east one heteroatom
selected fromO Nor 5 the I r het erocyclic group being
optionally substituted by on gh'%"% g the oy t()':nts 0 5 DEC 2005 WO
92/ 100830 PCT/ GB02/ 02721

= The present invention provides compounds of formula (1):
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20 wherein:

R’ represents hydrogen, -Ciealkyl, -Casalkenyl, -C,5alkyINRPR®, -CoaalkyINHCOR®, phenyl
or a 5- or 6- membered aromatic heterocyclic group, the phenyl or 5- or 6- membered
aromatic heterocyclic group being optionally substituted by halogen, or R’ represents a
25 group X-W, wherein X represents -C,_salkylene- and W represents -CN, -CO.H, -CONR’R?, -
COC,saltkyl, -CO.C,salkyl, phenyl or 5- or 6- membered aromatic or non-aromatic
heterocyclic group containing at least one heteroatom selected from O, N or S, the phenyl or
aromatic heterocyclic group being optionally substituted by one or more substitutents



3 selected from -C, _3a)kyi, -Cl_3al koxy, -C _;alkyl OH hal ggegr{ AN,
-CF3, -NH2, -C2H and - OH R2 and R3 |ndependently r epr esent h/ydro gen,
-Cl _3al WA Y83 with the proviso that one of 5 R2 an$(R$#I3N2721

-C, _3alkyl or -CF3 and the other is hydrogen; Rb and RC i ndependently
represent hydrogen or -C7_3alkyl; A represents a group selected from 10
2-3 )al k z s NNz Z represents one or two optional substituents

i ndependently sel ected from hal ogen and, OH, Wrepresents an opti onal
substituent -C,.3alkyl, alk represents . 3al kyl ene or C2. 3al kenyl ene, 15
T represents a heteroatom selected fromO, S or N B represents one or

o o SBHACRE OBELWEN A T SEUDRT B 35 2 ool

- Cl_6a k‘yl OH, -(Cl_ 3al kyl)NRbRC, -(C0_3al kyl ) CONRbR and
- (C0_3al kyl ) CO2C1. 3al kyl , - CONHC2. 3al kyl OH, - 20 CH2NHC2_3al kyl OH,
- 84203i2 aad W'xn@@dnd@ﬂ?%@eﬁ&i lﬂtsdgen(lmkalﬁyllgfr?ﬁﬁ%}fh %éépfcﬁ%lbgﬁlﬁﬁ_% O%f
- e, Yy Sal Ky - -
ng—is%z%ﬁﬁgﬂ S égﬁyﬁgét%%%%ﬁ |é(%?e Frelsrg %é phenyl, a 5- or 6- nenber ed

cycl oal kyl or a 5- or 6- nmenbered het erocycle 25 containing at |east one

het er ot amd Beindepadiehtip mpdeseNt lydr&ysrearck gdtkyihi ch i s optionally

substituted by one or nore substituents selected from -C?_3al kyl,

-CI _3al kox hal ogen, -CN, -CF3i -NH2, -C®2H and -OH or
ck‘ée%%saﬂseﬁﬁf%@ Sé{e@ﬁ“‘*‘é"z 0 5 DEC 2005 WD 02/ 100830 PCT/ GB02/ 02721

4 (| |) a second ring R which is fused to the heterocyclic ring, wherein

repres nyl, a
m -(C, 93”(‘@’ ~© -(C,. Qalkenylene-—(}
N AN N
T <L F <13
S = S N S

-\)\J@LZ % /ZNS z
T S \ . s g W/
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Z represents one or two optional substituents independently selected from halogen and OH,
W represents an optional substituent -C,_jalky!,
alk represents Cy.aalkylene or Cyzalkenylene,

15 T represents a heteroatom selected from O, S or N;

B represents one or more optional substituents on ring carbon atoms selected from: (i} one

or more substituents selected from -CFj; -F, -CO;H, -Cisalkyl, -CisalkylOH, -(C..

salky)NRPR®,  ~(Coaalkyl)CONRPR® and —(Cosalkyl)CO,Cozalkyl, -CONHC,alkyiOH, -
20 CH.NHC,3alkylOH, -CH,OC, salkyl and —~CH,SO0,C,5alkyl;

(ii) a group -Y-R®,

Y represents -Cyjalkylene-, -CO-, -CialkyINH-, -CiaalkyINHCO-, -CisalkyINHSO,-, -

CH-NHSO,CH.- or a direct link,

R® represents phenyl, a 5- or 6- membered cycioalkyl or a 5- or 6- membered heterocycle
25 containing at least one heteroatom selected from O, N or S, each of which is optionally

substituted by one or more substituents selected from: -C,salkyl, -Ci.salkoxy, -CssalkylOH,

halogen, -CN, -CF3, -NH,, -CO-H and —OH; or



5- or 6- nenbered cycl oal kyl group or a 5- or 6- nenbered ar@@gnycu%
het erocyclic group containing at |east one heteroatom sel ecte romO, N
or S, anevabeiobgdwed bicyclic group is optionally substit@C&GEN/0DTE Or
nore substituents selected from -Cl_3al kyl, -CI1.3alkoxy, -C1_ 5

3al kyl OH, hal ogen, -CN, -CF3, -NH2, -CO2H and -OH, and pharmaceutically
accept abl e derivatives thereof. Further aspects of the invention are: A
pharmaceutical conposition conprising a conpound of the invention
together 10 with a pharmaceuti cal carrfter and/ or exci pient. A conpound
of the invention for use in therapy. Use of a conpound of the invention

for nufac ur e e, t treat nent

sut t or (G2 AP ebRare B - LEE B P ietiroly i hh AP B Bor Bl o

i nhi bi orcr 6t8nembergdtGysipatsy! @ﬁoéﬁtqufg5a0b§t neEmbesed REIMally Pelsrackclico@@lpi on
susceptcoblatiigatizeti ieatidienatday selediad from Sani arts, kiridahe Gegar isidilg group is
?ﬁ\r?en' ShEEhAN Sgb tﬁ@t(e LCBrI gtt?r: rhéfreeJJb@ﬁEéMQ s@féﬁé@hﬁ% j‘".tlﬁ éﬁgﬂg;&eﬁ ﬁ%k&tﬁ\;té?qi on
al so %IQY@ h f(‘3’ {3%3 f%‘rg?m&éz'%l agg - E)\{ﬁ/ner ei n: represents

hydr ogeénd ph@In@EIUFdW“,V accpptebie iderivatives tfwr@?foup X- W V\/ner ein X represents
-Cl_ 25 3al kylene- and Wrepresents -CN, -CO2H, -CONRbRc, -COCl.6al kyl,

- C2C, Y. 6- nenbered aromatic heterocycl ic group
cont ai ﬁlﬁnh&%sple%eo@me 'R{}Fﬁm%n %Ziuom selected fromO, N or_ S, the phenyl

or arofmatic ﬁe?‘é‘%r prRgetic@ GPERpSiR HQmBB%‘F%r?aPWP%BEPT thea ér&’eB’s'beF@%r
02/ 1140 88D Hp'arHabETcADNMGrierRCT/@EBARIHE@PT21 or nore substitutents sel ected

fE:%S‘H Cd 3ah‘©b|r%g)ouﬁé_03ﬂleiﬁm@hhon@ wdakifkrelpy. hal ogen, -CN, -CF3, - NH2,
an a n rqge yil..or
O3 with t ﬁgser 1 Q&n[ﬁﬂd &%RSW%’PI fiby férﬁﬂggﬁaerﬂga%% FOK %h dggﬁfgfﬂﬁ' the
- CF3, ttfﬁét%?rﬁé}f 3 %a tigpbiF WireRg i ér’r‘&“ﬁé&(’” ReRGseHbie e W\%‘*@ﬁ*'@@ &2 hydPogedn
or CltrBaﬂntoyI A represents a group selected from -(C2.3)alk | 1 S
15 - A method of treating a patient suffering from a condition susceptible to arnelioration
by a Factor Xa inhibitor comprising administering a therapeutically effective amount of a
compound of the invention. ‘

Detailed Description of the Invention

20
The present invention also provides compounds of formula (la):

wherein:

R’ represents hydrogen, -Ci.salkyl, -Cogalkeny! or a group X-W, whertein X represents -C4.
25 salkylene- and W represents -CN, -CO;H, -CONR"R®, -COCsalkyl, -CO.C,salkyl, phenyl or

5- or B- membered aromatic heterocyclic group containing at least one heteroatom selected

from O, N or S, the phenyl or aromatic heterocyclic group being optionally substituted by one



S 1Z 10 Z represents an optional substituent hal ogen, alk f?iﬂf@f@ ts
al kyl ene or al kenylene, T represents a heteroatom sel ected f N, B
representQ V&8t nore optional substituents on ring car BF&6/GBGME721
selected from (i) one 15 or nore substituents selected from-CF3, -F,
=0, -CO2H, -Cl1_6al kyl, -Cl 6al kylOH, -(Cl_ 3a[kyl)NRbR ,

- (CG_3al kyl ) CONRbR and -(Co_3al kyl ) C02C1. 3al kyl; (ii) a group -Y-R, Y
represents -Cl. 3al kyl ene-, -CO, -Cl.3ai kyl NH, -Cl.3al kyl NHCO ,

-Cl . 3al kyl NHSQ2-, - CH2NHSQ2CH2- or a rect link, 20 Re represents
phenyl, a 5- or 6- nenbered cycloal kyl or a 5- or 6- nenbered heterocycle
cont ai yj a | ect r a ofpwhi ch
s optiy fﬂgﬁﬁ“bla@gfﬁ T s g A g o
-C3_3a“|’\E€2}j 2T dxy, - C1-3al kyl OH, hal ogen, -ON, -CF3, -NH2, - CORH
and -OH, or (iii) a second ring R which is fused to the heterocyclic
ring, mhgrerd ir@epﬁﬂ@érﬂ@&”@b@g@ﬂﬂ&%l’oge@, -Cpakyl @r-lc‘_fF-S mgr@svsg?(giawfl@w t
grou bz | ~ar clic group containing a

| eas CS(ynee(?rhéiaen;ao%tI(sim Eare%}%g(c(ﬁeccf%?ﬁg?ngkfér %q@r%k%%and t he fused bicyclic
group is optionally substituted by one or nore substituents sel ected
from RTanBEf kyiependettBaipkaneyt hydBigen @alCkyadligh, hal ogen, -CN, - CF3, - NH2,
-C2H and -OH; and pharnaceutically acceptable salts of sol vates thereof.

30 0 5 02/ 100 PCT/ GB02/ 02721 6 The conpounds of formula
an% %%%e%’ssa Véfaﬁ sé['e]c e‘ﬁB’%‘(Om-

(1) contai ital (asymmetric) centres. The individual

st ereoi sone anti onmers anp@d—-di-asktereoi soners) and m xtures of these
are W thi e of - %ent invention. 5 Wen R represents a
group X- y, X representss<C, 3al kyl ene-, nore preferably

-met hyl-éne-y" Preterably, Wrepresents -CN, -CO2H, -CONRbR, -COC, eal kyl,
-C02C1_6al kyl or a 5- or 6- nenbered aronatic heterocyclic group
containing at | east one heteroatomselected fromO, Nor S. Preferably,
R represents hydrogen, -Cl. 6al kyl _6al kenyl or a group X-Wwherein
10 X represents - 3al kyl ene- a epresents -CN, -CO2H, -CONRDR',
- COC1. 6ak(g%ba;k@$al kyl or S £ ered aromatic heterocyclic
group contal ning\at #east one heteroato ted fromO, Nor S. Mre
preferably, R represents a group selecte rom
10 Z represents an optional substituent halogen,
alk represents alkylene or alkenylene,
T represents a heteroatom selected from S or N;

B represents one or more optionat substituents on ring carbon atoms selected from: (i) one

15 or more substituents selected from -CF,, -F, =0, -CO.H, -C,galkyl, -CisalkylOH, -(C,.
salkyhNRR®, ~(Co5alky)CONRPRE and —(Cp.2alky)CO,C, alkyl;

(i) a group -Y-R®,
Y represents -Cjialkylene-, -CO-, -CiaalkylNH-, -CizalkyiNHCO-, -C;alkyINHSO,-, -
CH,NHSO,CH»- or a direct link,

20 R® represents phenyl, a 5- or 6- membered cycloalkyl or a 5- or 6- membered heterocycle
containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by one or more substituents selected from: -Cysalkyl, -Cysalkoxy, -CqsalkylOH,
halogen, -CN, -CF;, -NH,, -CO;H and -OH; or
(iii} a second ring R’ which is fused to the heterocyciic ring, wherein R' represents phenyl, a

25 5- or 6- membered cycloalkyl group or a 5- or 6- membered aromatic heterocyclic group
containing at least one hetercatom selected from O, N or S, and the fused bicyclic group is
optionally substituted by one or more substituents selected from: -Cizalkyl, -Cqsalkoxy, -Cy.
salkylOH, halogen, -CN, -CF3, -NH,, -CO,H and ~OH;
and pharmaceutically acceptable salts of solvates thereof.

30



hydr ogen, -CH2CN, -CH2CONH2, - CH2OQOC1. 6al kyl and - CH2CO2Cl 6aEIb<Ey 5’L5 In
anot her prefered aspect, R represents hydrogen, -Cl_sal kyI C 200

- C3_6al kevryba/100€d. 3al kyl NRbRc, - C2_3al kyl NHCORb, phenyl mcmﬁmmzl&
menbered aromatic heterocycle, or R represents a group X-Wwherein X
represents -Cl_3ai kyl ene- and Wrepresents -CN, -CO2H, -CONRbRc, -
COC1_6al kyl , -C02C1_6al kyl, or a 5- or 6- nmenbered aromatic or
non-aromati ¢ heterocyclic group containing at |east one heteroatom
selected fromO, Nor S. Mre preferably, Rl 20 represents hydrogen,

-Cl., Gai kyl, -C3_6al kenyl, -C2_3al kyl NRbR, -C2. 3al kyI NHCORD, or Rl
represents a group X-Wwherein X represents --Cl1_3al kyl ene-

r epr esénesLAEQUNdREp fprmulactivrikd!2) copiein shiral\psyrameyi C%@F@@lehedFd%dBa' or
6- nmentsgredisamernsa{dnanemesnaal dimatdrenisdredm) @oygahixturgs alfipheentsd nithig &k

| east apgpdI6iiRE pAdM pobsed from 0, Nor S. Even nore preferably, R
represents a group selected from hydrogen, -Cl.6al kyl, -CH2CH=CH2, 25
CH2CH2N CHS%? CHZCHZNHOOOHSr - CH2CN, - CH2CO2H, CHZCOZCHS

- CH2 fepreseptpTaraup, X V‘CHZOOCI—IZCHB -CH2COr - Butyl, - CH2CO2CH2CH3,
~N CI-lZ:’r\efet\bUIQ-lz( rbpfardzotd-— 0N 0lkjlehit; Nroré?breﬁter@bly w@tt@rﬁer@EC 2005 WO 02/ 100830
PCT! CBQALRZMAL W reflERLABNY .COAT SRIGRER ScOf afah ko et ropa L oI e

f bl it
Do ARennlBa Ml %%rsrcr?@r rupororﬁvarsgéétea% 0&5 b e@%ﬁ e é@ﬁ? s
hydr ogethob . Brefefieblyi R eerresasite Bydraoen. ofnsakyl64lkgtkenyl oCa groumétr VWHERBR |
-(COBax K&prbmtgakﬂ%@n@aNkwp@ienthCQOQal k&DﬁHBRC ClaZsx, caBall, kyl

and - Cérk alkyls. of @ngé@%ed\érgﬂ %E%r% N Shtaini at% s'tgﬂ%
4 R T o‘g/ SR
and Re el r*ﬁrsrf%térfé%t B P s e gnetsral ePA & 'at”f%tg.g; fdemst |

the 2- podiageanGreCat i d-G@NHhe ChixGgEnsalind BN nCHEC @K sas¥lbhol i ne ri ng.

More preferably, B represents hydrogen or a substituent selected from

- Cl_faliky hothe%%@espm%%%genu'@”ﬁ&w&) Zealke 2 EdBiyINRRe,

i CHZSQZ 23alklel-%|g)wG—I!1eny 0_2 g_‘gr‘ 6- membered aromatic heterocycle, or R’ represents a
group X-W wherein X represents —C,salkylene- and W represents -CN, -CO,H, -CONRPRS, -
COC,sakkyl, -CO.C,alkyl, or a 5- or 6- membered aromatic or non-aromatic heterocyclic
group containing at least one heteroatom selected from O, N or S. More preferably, R’

20 represents hydrogen, -Cisalkyl, -Casalkenyl, -C,.salkylNRPR®, -C,aalkyiNHCOR®, or R’
represents a group X-W wherein X represents —C,salkylene- and W represents ~-CN, -CO,H,
-CONR'R®, -COC, galkyl, -CO,C;salkyl, or a 5- or 6- membered aromatic or non-aromatic
heterocyclic group containing at least one heteroatom selected from O, N or S. Even more
preferably, R' represents a group selected from: hydrogen, -Cyealkyl, -CH.CH=CH,, -

25 CH,CH,N(CHa),, -CH:CHNHCOCH;, -CH,CN, -CH.CO3H, -CH,CO,CH,, -CH,COt-Butyl, -
CH,;CONH,, -CH,COCH,CH;, -CH,COt-Butyl, -CH,CO,CH,CHs,

CH{Q’S\MQ CHZ/Z’“;B CHQ/O CH{@
CH;@N CHE—Q CH@

i onons( )
~ O - <. <



CHz N or Cl Even nore preferably, B represents hydrogen or ﬂrﬁeﬁEﬁyZIUUSI\/bst
prefera&l{i B represents 15 hydrogen. Preferably Z repres nts halo en

More pr PERINY Z represents chlorine. Preferably, A re 76%
substituent selected from 20C _ ~.. .cl C cC cl d O—I S—--- ~' cl
1-s d 0 5 DEC 2005 WD 02/ 100830 PCT/ GB02/02721 8 More preferably, A
represents a substituent selected from CI - C1 C Cd Even nore

preferably, A represent a substituent ?el ected from 5 Cl Most
preferably, A represents (chlorothienyl)ethene. 10 -1n another preferred
aspect of the invention, A represents chloronaphthyl ene,

chl or gherRzMINiFFRERBS:E tn:gmbu dritiyeRiyenemere GBlcPAN ARV 8F heRsyenVbr e

preferably, A represents ' a group selected from 6-chloronaphthyl,
5'-chl oro-2, 2' -.bi ot hi ophene, (4- chIorophenyI%Fthe

6- chl dt rﬁfe![a%ér&(f??fﬁé?fﬁ%n% 33955’ IrthYHRgeR, IREreUaEraY BEFtIhaE hdhedehr esent
I nvention covers all conbinations of preferred groups described

her & N&bRYSHYy B represents hydrogen or a subsiituent selected from  -Cigalkyl, ~(C,.

3alkyDNRPR®, -(Cq.aalky) CONRPR®, -CONHC,5alkylOH, -CH,NHC,salkylOH, ~CH,OC  zalkyl

and —CH,SO,C,alkyl or a group —-Y-R® where Y represents ~CO- or ~CH,- and R®

represents a 5- or 6- membered heterocycle containing at least one heteroatom selected

from O, N, S. Preferably, the substitution is in the 2-position relative to the oxygen atom in

10 the morpholine ring. More preferably, B represents hydrogen or a substituent selected from

-Cgalkyl, -CONHCH;, ~-CONHCH,CH(OH)CH,, -CH,NH{CH3),, ~-CHOCH;, -CH,S0,CH;, -
CH;NHCH,CH{OH)CHs,

CH;—N ) CH;——NO
or .

Even more preferably, B represents hydrogen or methyl. Most preferably B represenis
15 hydrogen.

Preferably Z represents halogen. More preferably, Z represents chlorine.
M
S

Preferably, A represents a substituent selecled from:

s
{O
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Hence, in a preferred aspect the present invention provides gopOpPOlls of
formula (la) wherein: 20 R represents hydrogen, -Cl-6alkyl,

- C3_6al keiga2/100832 3ai kyl NRoRG, - C2. 3al ky( NHCORb, phenyl @c€Tam2/0on16-
menbered aromati c heterocycle, or a group X-Wwherein X represents -Cl_
3al kyl ene- and Wrepresents -CN, -CX2H, -CONRbR, -COCl_sal kyl,
-C2C7_6al kyi, or a 5- or 6- nenbered aromatic or non-aronatic

het erocyclic group containing at | east one heteroatomselected fromO, N
or S; 0 5 DEC 2005 WO 02/ 100830 PCT/ GB08/ 02721 9 R2 and R3 independent|y
represent hydrogen or -Cl_3alkyl with the proviso that one of R2 and R3
is -C ,3alkyl. a he other is dr Qgen; and R i ndependently represent
hydr og r%PYQf@fgga‘hﬁWr?S@et?@ﬁ‘ngﬁH‘?@%ﬁ(flaﬁe Bor a substituent selected
from-C _63 -CBal kyl ) NRORe - (Eb_ ’

- CONHC2_3al CH2 NHC2— kyI[ OH, |- CH20ctHS and -CH12802C,_
3al kyl or £ -Re where sents --GE - and Re
represents a 5- or 6- marrbere(f het er ocycl e con | east one

het er oat om sel 5C C 10 d OH

: d%rom 0, N ~S. A represents;
and phar maceut ly ac t abl/é d rivatives B F-e€
aspect th eS i nventi p conpoungs of Mormula (la) wherein:

|
15 R1 represents hydrogen, - Cl_gal kyl, -C3.6al kenyl, -C2_3al kyl NRbR,
-C2_3al kyl NHCORb, or.a group X-Wwherein X represents -C _3al kyl ene- and

W repr eseny ~CNRy= H, - CONRbR1, - 0001-6al kyl, -C02Cl_sal kyl, or a 5-
or 6- ne s@a omati c or non-aromatic heterocyclic group containing at
| east one ergatom sel ected fromO, Nor S; R2 and R3 independently

represent Wydrogen or -Cl 3aikyl with the proviso that one of R2 and 20
R3 is -Cl_3alkyl and the other is hydrogen; B represents hydrogen or a
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Maost preferably, A represents (chlorothienyl)ethene.

10 ‘In another preferred aspect of the invention, A represents chloronaphthylene,
chlorobenzothiophene, chlorobithiophene or chlorophenylethene. More preferably, A
represents '@ group selected from: 6-chloronaphthyl, 5'-chloro-22'-biothiophene, (4-
chlorophenyllethene, 6-chloro-1-benzothiophene.

15 It is to be understood that the present invention covers all combinations of preferred groups
described hereinabove.

Hence, in a preferred aspect the present invention provides compounds of formula (la)
wherein:

20 R’ represents hydrogen, -Csalkyl, -Cagalkenyl, -CasalkyiINRPRE, -C, ;alkyINHCOR?®, phenyl
or a 5- or 6- membered aromatic heterocycle, or a group X-W wherein X represents —C;.
salkylene- and W represents -CN, -CO.H, -CONR®R®, -COC.¢alkyl, -C0,Cy4alkyl, or a 5- or
6- membered aromatic or non-aromatic heterocyclic group containing at least one
heteroatom selected from O, N or 5;



CONHCH2CH( OH) CH3, - CH2NH(CH3) 2, - CH20OCH3, - CH2SO2CH3, -CJ-lZNlﬂGI—lE@I—?(Uaﬁ-I)G-Be
D 5 DEC 2005 WD 02/100830 10 CH N\ CH - NO or A represents a group
selected®pPBMO8® C C O C 11 \ , f C g and phar maBelitBeaPIYl
accept abl e derivatives thereof. PCT/GB02/02721 As used herein, the terns
"al kyl" and "al koxy" nean both straight and branched chain 10 saturated
hydr ocar bon groups. Exanpl es of al kyI groups i ncl ude nethyl (-CH3), ethyl

( @2H5), propyl ( C3H7) and butyl Exanpl es of al koxy groups

i ncl ude nethoxy (-OCH3) and ethoxy ( FE As used herein, the term
"alkylene neans bot h straight and branched chain saturated 15

hydr oggar al 0, b ene
-CHZ "*%ﬂd%% R e B, e L I UEF TR,
neans ?h §F th SR eI "ehai n unsaturated hydrocarbon groups,

wher ei & amia‘?un@@:amamﬁwmpregeptrw@genmn% aalkydoubl e bonds Exanpl es of 20
al kenm &?ﬁémﬁs Ihlgl@fl de cﬁté@wétmﬁen%@d%)d Ao peopay] (C; SyONRAHRF
e

and d ﬁm n-uns 1}? rocé? '@‘?@M' °O€E%E<g!sgﬁ%ecf-ﬁé8' ht

unsat uaﬁawli B2 |9§°Ltj°r“e\§§1t""1%ﬁ€?y éﬁsor%ﬁﬁ%ﬂ eCBoREsC H2E5?H e‘@PEﬁGea‘lSk%ﬁyPéﬁe

gr oupsmembenad detesodyeteydoatani(g él—!aéﬂ-ohemtbrmtopeﬂdmwm@-m R5 CH=CH or
- CH=Ctk fdfifedentsAs used herein, the term"al kynyl" neans both straight and
branched chain un aturqted hydroc rbon,groups, wherein the unsaturation

is present gnly I ple bon. arpl es of groups include
propynyl (e CCH). d herein, "hal ogen" neans
fl uorine, ~€htati e brom ne ang i odihe. WO 02/ $00836" ~cl

10
and pharmaceutically acceptable derivatives thereof.

In a more preferred aspect the present invention provides compounds of formula (la)
wherein:

15 R' represents hydrogen, -Cisalkyl, -Cgealkenyl, -C,aalkyINRR®, -C,alkyINHCOR®, or a
group X-W wherein X represents —C.salkylene- and W represents -CN, -COzH, -CONRRS, -
COC, galkyl, -CO,C,¢alkyl, or a 5- or 6- membered aromatic or non-aromatic heterocyclic
group containing at least one heteroatom selected from O, N or S;

R? and R® independently represent hydrogen or -C,_salkyl with the proviso that one of R? and

20 R’is -Cy.alkyl and the other is hydrogen;

B represents hydrogen or a substituent selected from  -Cyisalkyl, -CONHCH,;, -
CONHCHCH(OH)CH3, ~-CHNH{CH,),, -CH,OCH,, -CH,S0,CH3, ~-CH,NHCH,CH(OH)CHs,



11 0 5 DEC 2085 PCT/ GB02/ 02721 As used herein, the term "cyclbaEkyilh
group” neans an aliphatic ring (saturated carbocyclic ring). Exanples of
cycl oal kMo @@rioess8 i ncl ude cycl opentyl and cycl ohexyi. 5 ABCUSEd2Mznei n,
the term "heterocyclic group’ neans a ring containing one or nore

het eroatons sel ected from nitrogen, sul phur and oxygen atoms. The

het erocycl e nay be aromatic or non-aromatic, i.e., may be saturated,
partially or fully unsaturated. Exanples of 5-nenbered groups include
thienyl, pyrrolyl, pyrrolidinyl, pyrazdlQl, inmidazolyl, triazolyl,
tetrazolyl, thiazolyl, thiadiazoiyl, oxazolyl, oxadiazolyl, isoxazolyl
and furanyl, 6-nenbered 10 groups include pyridyl, pyrazyl and pyrimdyl,
nmor phol i nyl, thiqrnorpholinyl, 7- nmenbered groups include azepinyl. As
used herein, Ahe term "pharfraCgutically acceptabl e” neans a conpound

whi ch i £Hisult abl @ f ofHphdhmaceutical use. 15 As used herein, the term
"phar maceutic a@beptabfé— erivative", neans any pharmaceutically
acceptabl e salt, solvate, or prodrug e.g. ester or carbamate, or salt or
sol vate of such a prodrug, of a conpound of forrmula (1) or (la), which
upon administration to the recipient is capable of providing (directly
or indirectly) a conpound of formula (I) or (la), 20 or an active

met abol4 lepregents esgrdue stibee@dbm: Pref erred pharmaceutically acceptabl e

derivatives . Spj table salts.according to the
invention i pot h orgaymi c i norgani ¢ acids and
bases. cid additho i ncl ude those 25
formed fromy 8 ydrochlori%, hydr ob®lom c, sul phuri c,
phosphori c, id; and organic acids such as. citrig, t@rtaric, lactic,
pyruvic, aceti i fl uoroacetff cy, succinic, b\alic,, ormc, fumaric,

mal ei c, ; c, p kg, et hahestl phanilc, p-

t ol ugnesulpr benzenesul phofic and is t hioni c aci ds. Phar maceutical ly

accept abl e base salts include ammonium salts, alkali netal salts such as
t hose of .spdi um apd.potassi.yum, 30 al kaline earth nmetal salts such as

t hose 8f‘d85?@%&”@??&1‘%8@%@%@%“W&“’ %ﬁ}egecﬁj th organic bases, including
salts of primary, secondary and tertiary am nes, such as isopropyl ani ne,
di et hyiAar msedieherethaheltamaéatk!T anet"akbayti mean dictly ctralyex ydndairianehean dhain

N- maphyhn i Woacfon Glabbd. Ctkahhi¥s RE &fish IpsLiRhlnReeMEgRL o, ReaRpt @bl e
salts bnél)udre *Qoﬁzﬁ Ioliawgd( If(rerlq t’@/x%r Oie@cgr G trifl uor,Q cete%hc a?‘g) r)m C
aci ds. “3ETASRY Sty & Pk Rl (55, Poanit e Eﬁé‘%Hp&P%} %5l ectate
that ndR§ eBrgalCLtlehpounds can form conpl exes with sol vents in which
they are reacted or fromwhich they are

As used herein, the term “alkylene” means both straight and branched chain saturated
15 hydrocarbon linker groups. Examples of aikylene groups include methylene (-CHz-) and
ethylene (-CH,CHs-).

As used herein, the term "alkenyl” means both straight and branched chain unsaturated
hydrocarbon groups, wherein the unsaturation is present only as double bonds. Examples of
20 alkenyl groups include ethenyl (-CH=CH.) and propenyt (-CH=CHCH; or -CH,CH=CH,).

As used herein, the term “alkenylene” means both straight and branched chain unsaturated

hydrocarbon linker groups, wherein the unsaturation is present only as double bonds.

Examples of alkenylene groups includes ethenylene (-CH=CH-) and propenylene (-CHz
25 CH=CH- or -CH=CH-CH,-).

As used herein, the term “alkynyl” means both straight and branched chain unsaturated
hydrocarbon groups, wherein the unsaturation is present only as triple bonds. Examples of
alkynyl groups include propynyl {e.g. -CH,-C=CH).

30
As used herein, the term “halogen” means fluorine, chiorine, bromine and iodine.



precipitated or crystallized. These conpl exes are known asﬂ F\Q@{Ees".
For exanpl e, conplex with water is known as a "hydrate" gﬁ vat es of

t he conpﬁﬁHH“BWB?ornula (1) or (la) 40 are within the ségaé 12

i nvention. WD 02/100830 12 g 5 DEC 2005 PCT/ GB02/02721 Salts and

sol vates of conpounds of forrmula (I) or (la) which are suitable for use
in nedicine are those wherein the counterion or associated solvent is
pharmaceutically acceptable. However, ,salts and sol vates havi ng

non- pharmaceutically acceptabl e countepions or 5 associ ated solvents are
wi thin the scope of the present invention, for exanple, for use as
internediates in the preparation of other conmpounds of forrmula (1) or

()a) and t ceyti | y acceptable salts. and

ey &1 nASq 120 e BP Qo Ao R Ot an A PR e BRUSAEB MR+ he
body, ring). Exgnpigg o WQﬂW@Q@UDW”@h@e@V@@@BmY'@ﬂd cyelshesdti ve form that has
nmedi cal effects. Pharnaceutically acceptabl e prodrugs are descri bed |n T.
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Per gar ﬁmﬁnatpr%wn aI%atsc het, mayf benpdtoratet, @artiado pp durlkitusdatverted. lExaynples of

r ef er eBaRembSer GrolBy idBudRC tHistel,i pyridylt Beirslidown pyrahdlylandidaeslybariazolyi,
Bﬁg; ol %’eéﬁa?%: ; %Qﬁﬂyi' {hlé’d%zl% éﬁoél&%&agp%gadgé‘ch heisEFé%g&l %‘Hﬂyfuraﬁ l teaﬁ%lac eréae
Phodd e Brudh PVRBho Y asiAny T Hgﬁ”'%d RHoPLRUE L ferppe

aci d ogrdups ingillde azepigfler r ed corrpounds of the i nventl on i ncl ude: 20

6- Chl or o- N—{(BS) 1-1(1

S)-1- I i
yl)}nap th % htﬁlf: it %lhag.%é%ﬁﬁ &hy Cigl-g '%%?y'{féﬁélq Eorépc(nfd ngh s
et hyl nﬁP'B’?P {g’ﬁp armafeti Y981 - 2- oxoet hyl | - 2-

oxopyrrol i di n- 3-yl } napht hal ene- 2-sul fonani de, 6-Chloro-N-{(3S)-1-[(1
S) - 1- mashylsed- (Bramt hyié megrph OlphBrracellically 0X@edfixble - ZeOMSRM!, I Ghédlisn-ghy 25

él) } gap F\%"ﬁlka?c ch%ﬂl? E%ifﬁb%%gl :é %E({BP Nio(réﬁ-’%) Lodhérlor c?rrl])_amat T?It
>, oxopsPaE ﬁnék K BicareRng L éaV‘éN B ﬁﬁ%@k@ fij@( )
S) - 1- nﬁ%@eplpﬁf\{ @c[a(p kersfIpseMiding (dineeibt ﬁwpmﬁﬂph@lcoﬁmuw pt fZJIF@)él@di)WI(

2- 0R0pyr aobtilemaaydljtd aphishiakengedr Prdiérosnbphamaced@ally acceptable derivatives

6- Chl o
S) -2- [%%(%%%égéror%?%yl ) nor phol i n-4-yl]-1-nmethyl - 2- oxoet hyl }-2

oxopyrrolidin-3-yl)napht hal ene-2-sul f onam de,
4- [ ( 2SPuitatie Isjts AEPIENCHP dhe-DvamiphtiRgHYe [hgssnjarmesi wih - ot xespgiie @Ndd
i n- 1- yinopgapmacys bndl-bases. Pharmaceutically acceptable acid addition salts include those
25 formed from mineral acids such as: hydrochloric, hydrobromic, sulphuric, phosphoric, acid;
and organic acids such as: citric, tartaric, lactic, pyruvic, acetic, trifluoroacetic, succinic,
oxalic, formiic, fumaric, maleic, oxaloacetic, methanesulphonic, ethanesulphonic, p-
toluenesulphonic, benzenesulphonic and isethionic acids. Pharmaceutically acceptable base
salts include ammonium salts, alkali metal salis such as those of sodium and potassium,
30 alkaline earth metal salts such as those of caicium and magnesium and salts with organic
bases, including salts of primary, secondary and tertiary amines, such as isopropylamine,
diethylamine, ethanolamine, trimethylamine, dicyclohexyl amine and N-methyl-D-glucamine.
Particularly preferred pharmaceutically acceptable salts include those formed from
hydrochioric, trifluoroacetic and formic acids.
35
Those skilled in the art of organic chemisiry will appreciate that many organic compounds
can form complexes with solvents in which they are reacted or from which they are
precipitated or crystallized. These complexes are known as “solvates’. For example, a
complex with water is known as a “hydrate”. Solvates of the compound of formula (1) or (Ia)
40 are within the scope of the invention.



met hyl nor phol i ne- 2- car boxam de, 6-Chloro-N-((35)-1-{(1
S) - 1- et hyl - 2- oxo-2-[ 2- (pyrrolidin-1-yl carbonyl) norphol i n-4- 4@1 ﬂ - 35
2- oxopyr M8 §24i08838- y| ) napht hal ene- 2- sul f onani de, PCT/GBO2/02 21

4-1(2S)-2-((3S)-3-{[(6-Chl oro-2-napht hyl ) sul fonyl ] am no} - 2- oxopyrr ol i di n-
1-yl) propanoyl]-N, N dinet hyl nor phol i ne- 2- car boxam de,
4-1(2S)-2-((3S)-3-{[(6-Cnhl oro-2-napht hyl ) sul fonyl ] am no} - 2- oxopyrrolidin-
1-yl) propanoyl]-N (2-hydroxypropyi) m)r&hol i ne-2-carboxam de , 05 DEC
2005 \\' O 02/100830 PCT/ GB02/ 02721 13

4-1(2S)-2-((35)-3-{[(6-Chl oro-2-napht hyl ) sul fonyl ] am no} - 2- oxopyrrol | di n-
1-yi)propanoyl]-N, N diisopropyl norpholine-2-carboxam de,

?yfjgla?rﬁgﬁ%§l%§§%t8F {af] éﬁ)ﬂr&sﬁe@ ?c%/ ?a (?)Xé)r_(ga_) LidPh R A0 or use in medicine
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S)-1- n’Hoh&k/erZ sdli2- hodresdiydtasm mo)rie oyl dhapnadeatticay4 aytdptaniox ogirarions2or

gX(():E?B(r)r i:% gl%rlt ?P@mﬂ,nem% Zopdlof AAFde® hEHRh for example, for use as
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oxopyr pbainticautcally pocaptathe baltrearl soiMatesani de f or mat e,
6-Chloro-N-{(3S)-1-[(1

S 2
) ( s{ds%ah@@ﬁ QK Pérﬁp?ﬂ_ g 5@%%36})% e- _Shic is CX#\\)C?rl]efd hezbooayo
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mor pholacespiabye prodirugst drpl degcilereinhiz| Higuchi and V. Stella Prodrugs as Novel Delivery
2- oxopwysehisdi Vol 31yl bnapht Aal @ngyapssilinosanktge ah@r WBE@ward B. Roche, ed.,
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opra y am no
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6- Cilbo tteimewr( a@)t-and{/gribe hydrolysable under in vivo conditions in the human body. Suitable

S) - 1- mphiwyhacdutodlly 2ebdsthiie periidi Rydrolysapid Rylel rpsuP0incidé -thibde tvhith} bréak
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6- Chl or
S)-2-[(2R, 6S) -2, 6-di net hyl nor phol i n-4-yl ] - 1- net hyl - 2- oxoet hyl } - 2-
oxoperme'tﬂ?%C@ﬂWl)ﬂﬁié@fﬁtW iaveriien nalidet onanmi de, 6-Chloro-N-{(3R)-1-[(1

S) - Jsztctwd)roaw{r(asphq{1|8)=14m¢thy22mmmdml4] y1 2Oty - Dbk apyiroBdin-20
yl } nap ?%h@%r%?% de, 5 -Chloro-N-{(395)-1-[(1
S) - 1- K %roé\l g@&? Bﬁ rﬁn & (2yé dlme?hy?rﬁg)pp%oa g— BXO% hy?Eloibgthyi]Bél} 2,2 -

bithio

( E) - 2- corsmobdiashdmaphthaispegsyulfonamiss) - 1- et hyl - 2- mor phol i n- 4- yI - 2- oxoet h

yl ] - 2- caampr-gi3isel 14 (1-S3-1yinptiyhi@ st yimanphdiire4-yBS-oxoethyl]-2-oxopyrrolidin-3-

N2 fQ|i5( e o e H}{éé et henyl ] sul fonyl}-N2-{(3S)-1-[(1

Oééz:ro%\l %éwﬁ §} 14m% hyl22-oxo %e[tsqur]rol%mo%( Of?:gltbro%gll)morpholm—&y!]g hbg lyei
2-0xopyrrohcf n-3-yhnaphthalene-2-sulfonamide,
6-Chioro-N-[(33)-1-((1S}-1-methyl-2-{2-[(methylsulfony!}methyllmorpholin-4-yl}-2-oxoethyl)-
2-oxopyrrolidin-3-yljnaphthalene-2-sulionamide,

30 6-Chloro-N-{(3S)-1-{(1S}-2-[2-(methoxymethyl)morpholin-4-yl}-1-methyi-2-oxoethyl}-2-
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide,
4-{(2S)-2-({3S)-3-{[{6-Chloro-2-naphthyl)sulfonyljamino}-2-oxopyrrolidin-1-yl)propanoyi]-N-
methylmorpholine-2-carboxamide,
6-Chloro-N-{(3S)-1-{(18)-1-methyi-2-oxo-2-[2-(pyrrolidin-1-ylcarbonyl)morpholin-4-yijethyi}-

35 2-oxopyrrolidin-3-yhnaphthalene-2-sulfonamide,
4-[(25)-2-((3S)-3-{[(6-Chioro-2-naphthyl)sulfonyljamino}-2-oxopyrrolidin-1-yljpropanoyi}-N,N-
dimethylmorpholine-2-carboxamide,
4-{(25)-2-{(33)-3-{](B-Chloro-2-naphthyl)sulfonyljamino}-2-oxopyrrolidin-1-yl)propanoyl]-N-
(2-hydroxypropylymorpholine-2-carboxamide ,

nam



N2-[ (5" -Chloro-2,2"-bithien-5-yl)sul fonyl}-N2-{(35)-1-[(1

S) - 1- net hyI 2 m)rphol i n-4-yl.2- oxoethyl]-2-oxopyrrolid in-3-yj Bet 7005
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ol i n-4-yl -2- oxoethyl]-2-oxopyrrolid in-3-yl}giycinate,

5 -Chloro-N-{(39)-1-[(1 4

S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ? 2-oxopyrrolidin-3-yl}-N(2-
oxobutyl)-2, 2" -bithiophene-5-sul fonam de, 35
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S) - 1- ro»QL el Sﬁ?ﬂ@,&%y#g OX0- 4){2 (piperidin-1-ylcarbonyi)morphalin-4-yllethyl}-2-

oxoet h(yﬂo}ayﬂaimawr)nmhtl:iaalané%zwu}femdl\adasuI f onam de,

(S )E) 3- éﬁ‘hg?& W[‘Pfﬂ%}eﬂ}’(H B)- N:r{}étﬁﬁ)z {JZ[krﬁéthylammo)mgthyl]morpholm-4 ~-yl}-2-oxoethyl)-2
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N-{ [ ( E)xcpy(réiidir B gt)opitensienelisaiyndrside fompatd, - N- { ( 38) 1-[(1S)- 1- et hyl -

rphol i @C‘ﬂ\ Ho-N- @)ngﬁ Ryb] 2%[(9—%9&)5& ﬁ?&ﬁﬂbﬁnr?b]ﬁhb %Fﬂ?w%hﬁ—tt yl) 1- rnethyl-z—
N- S 1-
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In another aspect, the invention provides a method for the treatment and/or prophylaxis of a

mammal, including a human, suffering from a condition susceptible to amelioration by a
35 Factor Xa inhibitor which method comprises administering to the subject an effective amount

of a compound of formula (i) or (la) or a pharmaceutically acceptable salt or solvate thereof.

In another aspect, the present invention provides the use of a compound of formula (1) or (1a)
or a phanmaceutically acceptable salt or solvate thereof, for the manufacture of a



6- Chl oro-N-(2-furyl methyl)-N-{(3S)-1-[ (1 5 GEC 2005

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2-

oxopyr r oM@PHBE3R } napht hal ene- 2- sul f onani de,  6- Chl or o- NPLIEg 202711
S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2-oxopyrrolidin-3-yl}-N (1,3 40
t hi azol - 2-yl net hyi ) napht hal ene- 2-sul fonam de, 0 5 DEC 201)5 WD

112/ 100830 PCT/ GB02102721 23 6-Chl oro-N-(cyanonmethyl )-N-{(3S)-1-[(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hy] - 2-

oxopyr rol i di n- 3-yl } napht hal ene- 2- sul f onéthi de,

6-Chl oro-N-nethyl -N-{(3S)-1-[(1

S)-1-net hyl - 2- mor phol.i n; 4- vyl - 2- oxoet hyl ] - 2- oxopyr.rolidin:3- -
01} il e sl e T R O RSP byt tp pmetoration
S) - 1- mbY R ackomEst PABIth- 4- yI . - 2- oxoet hyl ] - 2- oxopyrrol i di n- 3-

yl } napht hal ene- 2- sul f onam de, Met hyl

y
N-T (6- phlarpys trléaéﬁ?fdpi}éh)sﬁyééf%bé' th aMidiib
S) - 1-net hyl - -m)rBhol -4-y1-2- oxoethyl | -2-0xo0 yrrotl |n-3.-¥I pq“_xm nat e,
and  ENCPEEBhITETRESS LGk SRR MEBRYR (e Ciey) 2nd[nptable Sngind), plimonary
S) - 1- menmbplism. derp leihithrombgiisoanskibet prevgntizn of ghromboembolic events associated
oxopy'r rhi 4 fiBridtiba) 861 swke:The conpounds of formula (1) or (la) are
Factor Xe inhibitors and as such are useful in the treatnent of clinical
condi tions, suscepti bl o.anelioration b dm nistration of a Factaor Xa
" ohi bi 1R bEBRTSKAR 12 FICHER (RIBHERPE s AdER Paote dieeb e D sbIeRPgens a5
cor dithmelitasrtberbiaiiatiopfob establiskedrepimptamocar di al i nfarction and unstabl e
angi na), thronboenbolism acute vessel closure associated with
thr ombelid f i RS nBRIP L h ANSEHS. 4 LARBOUM DRk.CHEBA M ANEh ARk LY
(PTCA), transient 1schemc¢c att c,ks,H%u ry e cnism&gee vel n
t hr omb GEMENSIEERS; Bhdpearaw £hegygay it d%(ﬂ“i’f@\g’g% t%PEﬁ?@HE F%%‘f"%@@%‘%&ﬁﬁ Aal
nar r owiphgrntacestiesl derimgljatioand t he prevention of thronboenbolic events
asso@ ated wth atrial fibrillation, e.g. stroke; in oedema and PAF 20
medi at gl A TREA! e dhASASE AR ASnatL AEPLLA shagls Syndeane.
septic SRock =~ an perl usi on danage;  the t,reflt nment, 0 ul monar
{1 br osiP8° CPRBONRRS! FERYaGD IR = Rharmasesipely arsaploBls i whalh temal
such adn Feadclatisowith aapinnbehidicalyr 2ccetiableacasder andfatlexcipieh clihieaayrigandtsic h
Mer ri t iexSpidet S0Bt bdlaebEptybie TinUh€ BefseSHfBirgnempitiblarwith Bie dlisdreégrediefissof

as e ﬁ% : Ly for exanple, dialysis,

bl oﬁ F?f%ﬁ%#l{aﬁﬂ{ é%{/ggtso?&é angﬂ%)r%ggmpr{r?o J%‘? storage; and in the
coating of invasive devices such as prostheses, artificial valves and
cat het écsondinghe theepiegentieveantion fgther rasdassa pharmeceulical Ayaoiadipn goyprising
aspect zdfeapt @setdmpsunENfifemmuld gy bad@s) & £ pRamisacutdially aceaptable Lt oF sqilatp or
e ap s Gp e 0n BESGEARN 7 o brcRimaBlikah Pal P cpffer SPflf BucTBichE
condit 15 GPHISE ERraroPERLIMGS Py aeCReIRB 1T BP SRAFER! BENgZoTPUNG Wit the

i nhi bi péherii@recﬁgmt@@f the formulation and not deletrious {o the receipient thereof.

’jnh Joy[a(lﬂactor Xa inhibitot is seﬂecfed from
g

In another aspect, the invention provides a phammaceutical composition comprising, as
active ingredient, at least one compound of formula (l) or (la) or a pharmaceutically
30 acceptable sait or solvate thereof in association with a pharmaceutically acceptable carrier
and/or excipient for use in therapy, and in particular in the treatment of human or animal
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There is further provided by the present inveniion a process of preparing a pharmaceutical

35 composition, which process comprises mixing at least one compound of formula {I) or (1a) or
a pharmaceutically acceptable salt or solvate thereof, together with a pharmaceutically
acceptable carrier and/or excipient.
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e pristrey usth SHE JRGEC plerdiSions g P SEREH AR cat (RES T topRE A POt
conb‘f i%ﬁaﬁ@ac%cml@a@@cwfﬁéﬂwﬁlﬁ@m sgEh fasy FuRending agerts a(?-gorsoéb'm* syrup,
phar maetulbse aleriyataes eqt abdregsadied ardildel faa),e emusifyiagf agarter(eaf ledithin or

associgLEAN Wntdhydold 3eARES %ig{?aérirﬂlr}ﬁné‘?ﬁ? Bl rs adthiehicangd/ &rfrﬁ%ighﬂe@ nt.

25 The caystjer. and/.or excipie st be "acceptable’ 1n_the sens

boi ng ‘EoRERle PR 0 ot (e Tyt rfibEBOb O dosdtaliay RO EA ot
del et rif§ugepations maxalspicenpin betes elts. Mavaipgherloydgetd sweriening aaemton
pr &0 dsspargpnateraceut i cal conposition conprising, as active ingredient,
at | east one conpound of forrmula (I) or (la) or a pharmaceutically 30

acceptgy 4>aeraﬁ&lstfo%ra?SB%ﬁ%ﬁrahQﬁ!}\%?/fb | g\fi%%ﬁ(%}n%lgt%p R c%n%@d"%‘feea%io?a' Ly
accept abr e ocarr Ler o And/ OF cexciprent “1or use TR therapy.  and 1 n
part i dif artiverfofpeubt-eat nent of human or ani mal  subjects suffering froma

condition susceptible to anelioration by a Factor Xa inhibitor.
25 For buccal administration the compositions may fake the form of tablets or lozenges
formulated in a conventional manner.

The compounds according to the present invention may be formulated for parenteral

administration by injection, e.g. by bolus injection or continuous infusion. Formuiations for
30 injection may be presented in unit dosage form, e.g. in ampoules or in multi-dose containers,

with an added preservative. The compositions may fake such forms as suspensions,

solutions or emulsions in oily or aqueous vehicles, and may coniain formulatory agents such

as suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient may

be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water,
35 before use.

The compounds according to the present invention may be formulated for topical
administration by insufflation and inhalation. Examples of types of preparation for topical
administration include sprays and aerosols for use in an inhaler or insuffiator.

40



There is further provided by the present invention a pr ocersrﬁ of preparing
a pharmaceutical 35 conposition, which process conprises &iDn@ 18 | east
one conmpound of formula (1) or (la) or a pharnaceutically acceptable salt
or sol val*® ©H&P%8f | together with a pharnaceutically accgﬁir’éfdﬁ'ém&@r‘ri er
and/ or excipient. 05 DEC 2005 WO 02/ 100830 PCT/ G602/ 02721 25 The
conpounds for use according to the present invention may be fornul at ed
for oral, buccal, parenteral, topical, rectal or transdernal

adm nistration or in a formsuitable fojz admnistration by inhalation or
insufflation (either through the nouth or the nose). 5 For oral

adm ni stration, the pharmaceutical conpositions may take the formof, for
exanpl eowdéRifbed@evnl saMssidPsMpy 69 ArBRAYIthCRE RN HHILItEMERSWILL ase, for
phar m%ﬁ%#t&?'u HoRL CERt %plsﬁarcﬁ.x%'pp&lyeg mpGal sa§ne§/' ndi %ﬁngﬂﬁ‘é&t %s(ﬁqué-ous
pregel atini sed nal ze starch, O|(¥VI n% CIro I'donée or I oX rogé

met hy| EFMIQUISOTSHSPERTIPNS & F5agOsPafebeesd HPBRsRsSHEeat PRHS: cit 8 pstersd
cal ci unpsehipbiriese withtos phache) suitably propeitaet.(e. g. magnesi um stearate, talc
or sglica); disintegrants (e.g. 10 potato starch or sodi um starch

gl ycol e). t1l : ts_( sod] I yl,.su The

Pabi ot dnegr Runds, dedSRRE T, Ba Bielonr™ BRLNDn B s e Blrilitga THErecta

pr epar 80TMBRYINGNS, S¥EthIaS BRRORIIQIGSAOT SRICRHEGN tARENASHh€-§-0FPRIBININGE BPNVEREMA e,
sol ut i enpposiyyiiased suduspersadnsieoor dthayglysepiehe presented as a dry
product for constitution with water or other suitable vehicles before
use. ~Such. Li guj arat i b epared by conventi gnal ans_w.th
15" Ra el el PRGN SRR PRERE S ot SO RG) A9 g iR
sor bi t 8F as§aRGHPrerataticl oL@ Beriagkeg {REBUEIoRS A1y fenadraiiséaird Py inategiation
enul si {fpi ryamgEnsebeangousiycittamsouteneoustyacr dptyamassubaglye ausby éhtrashesculee. g.
al gDndirﬁlédtionf!rhtYs,%F ekSmpetl IﬂYE% cOnpOs 8Ecdidiag tth QRatREsent 89RHAM &gl be)
and preser | or n es or rbi c
aci . TorEER WEE sl pBRh ot ISR M ie WL RRERAL 25 8 e
col dor ﬁﬂ@cﬁﬁ’ﬁia@%@@t HHPh§*AFOHE $eSID00TAS WRHPSSOkdE d@?"éb‘ﬁsafqr@ﬁ@mﬂ?ﬁ adr al
admi ni stspatinginsolalylelsaltsui t ably fornulated to give controlled rel ease of
the active conpound. 25 For buccal adm nistration the conpositions nmay
take t g oK Olcl API R Snflo FZ 885 Ting (OB BLER il B or AP LARAAbN to o
manner . e conpounds ‘accar IB(Pﬁg 0 : gre ent  1nvention nmay be

f or mul AvBEN (el anpaPEmelehar Ckaabeniveightds Br Mg/to 1y SEefeERlY 1o 5%915‘9/5%"“8@‘

i nj 6t theadbive conedientqgs unihloss, expraseedras e waight ofifred@bdsej Ebe Loihdesymbg

pr esenbetdniinitietdd, daS@gendior Mo &. thined Perdd@OURSIdde Wil d¥Bkhd oF ARE route of
cont ai Bafictihh Mt A B6'IBHREEIPIGRR 0t 1 RERRIRAR! HARAN TR VAR YS"
fornms as suspensi ons, ~solutions or emul sionS rn-’olly Or agueous

vehi cl ¥ de5ageHepeRdiRg AMmineRSRuR Welphh gk HiesPalisdh aszﬁe"s%fs RAVRGlY of the
st abi | cendiipratdbe trediesip dihsi dupaggewit silscAiepmraatn Wed youte o adotinisteation. The
I ngpgdbaiise®be and route of administration will ultimately be at the discretion of the attendant

physician or velerinarian.

The compounds of formula (1) or {la) may also be used in combination with other therapeutic
agents. The invention thus provides, in a further aspect, a combination comprising a

30 compound of formula (I} or (la) or a pharmaceutically acceptable sait or solvate thereof
together with a further therapeutic agent.

When a compound of formula (1) or (la) or a pharmaceutically acceptable salt or solvate

thereof is used in combination with a second therapeutic agent active against the same
35 disease state the dose of each compound may differ from that when the compound is used

alone. The compounds of the present invention may be used in combination with other

antithrombotic drugs such as thrombin inhibitors, thromboxane receptor antagonisis,

prostacyclin mimetics, phosphodiesterase inhibitors, fibrinogen antagonists, thrombolytic

drugs such as tissue plaminogen activator and streptokinase, non-steroidatl anti-
40 inflammatory drugs such as aspirin, and the like.



be in powder formfor constitution with a suitable vehicle)b8iglilsterile
pyrogen-free water, 35 before use. The conpounds according to the
present WHUZEWI$¥n may be fornul ated for topical adnini sPEHEBEHIHY!
insufflation and inhal ati on. Exanples of types of preparation for topical
adm ni stration include sprays and aerosols for use in an inhaler or
insufflator. 40 0 5 DEC 2005 WO 02/ 100830 PCT/ GB02/ 02721 26 Powders for
external application my be forned mﬁg? the aid of any suitabl e powder
base, for exanple, lactose, talc or arch. Spray conpositions may be
formul ated as aqueous solutions or suspensions or as aerosols delivered
from pressurised packs, such as netered dose inhalers, with the use of a

sui tabhl e propel.l ant The compounds acc ing to .t present invention
i T e e Bk B T G TRl
r et enPhemasaelfes foraviglion aRt A1us phgrpacrréng! formanationgsppyiiseye uskisatinch as
cocoaabufefimrd asovetthgrthgl witte nipthasnackticaly addéftalsle dapridr ve ekaipisnl adrm@iss

th the in ians naRiduEYc e Cot ati a
desgr LgEhdrREEQW e i BRIFOTRRUAERIIIBY bR MeRR St BhBfHatiass faf§ROt
preparatlion, uctB | ong a tfn tormul ations may be adm ni st ered bg/ i
ol afEQY TS (e Estapl AU IREBURY  STHARE Sy CaRird §eppaceutcal
i nt r afRigtidtians by aty casyvenight @miescul ar i njection. Thus, for exanple, the
conpounds according to the present invention nay be fornulated with

sui t aWr%npéﬂré{iHE{rEﬁForP{s_ R ohing: IR L& Ra (PRI Se@Rd %ﬁer%gyl:n%i on
e.oil I.NS Oor as aringly Sol uble

In,15 an accepta or. Lon excha I es

dorib, A0PYaLsY P rapimel s WP SRR STl hecip, T AopPASR A Hose
of th&ecdmpitings sitbeoindhagame of Hiffeignbrleamarenticat ¢ompdsdionadni ni stration to
a human (of approximately 70kg body weight) is 0.1 ng to 19, preferably
e o e EREs 1Bl farhO Srfds “3’@’3%@%3 RlioRE 1Pl HE3BoBIAieRRE B2
1o B tithie i Dol Sl e TR B EREPPITS Ohe foruaton T ©
adrionVéheratoroniated saneratply  Hmyr swvabed prdvidedi th naly senvedeys rputagionmake

r out i Benvsatandy ircfightnanrich as dasiagendeparti caghpoonddie thgertand wei ght of the
patient as well as the severity of the condition to be treated. The

coseatuii | Shiu ERERTER Ll Be b R AT Pl S 2 oo
t he atheseridntusepiy spebietion Wittt @ seaeid tieraPevec agrpbaiive againssrthailsamel ) or
(1 20 nizpasd slatebibie wined of radoadhpaindonaywitir Bomhahatt yisgrape Wonpouad &ntisad The
i nventipr LAMSoRY bE8S wiinbé rdddity RBpreBRRRChy tfbseleRah i tal aROTAKI PeNg a
30 conpotinls ol LRI Rubitds Lonitha 2 1 iRAABRESHHeS T e} HERHAR Gasal ¢
vary with the nature of the condition being treated and the age and the condition of the
patient and will be uitimately at the discretion of the attendant physician or veterinarian.
25
The compounds of formula (1) or (1a) and physiologically acceptable salts or solvates thereof
may be prepared by the processes described hereinafter, said processes constituting a
further aspect of the invention. In the following description, the groups are as defined above
for compounds of formula (I} or (la) unless otherwise stated.
30
According io a further aspect of the present invention, there is provided a process (A) for
preparing a compound of formula () or (la}, which process comprises reacting a compound
of formula (1) with a compound of formuia (ill).



together with a further therapeutic agent. Wien a conpound bf DEGrMhI a (1)
or (la) or a pharmaceutically acceptable salt or solvate thereof is used
in conbi Ne@ MBIt h a second t herapeutic agent active agaiPMdSIGBR@23ANME 35
di sease state the dose of each compound may differ fromthat when the
conpound is used alone. The conmpounds of the present invention may be
used in conbination with other antithronbotic drugs such as thronbin

i nhi bitors, thronboxane receptor antagonists, prostacyclin mnetics,
phosphodl est erase i nhi bitors, fibrinogéﬁ‘antagonists, t hronbol ytic drugs
such as tissue plam nogen activator and streptokinase, non-steroidal

anti- 40 inflammtory drugs suchyias aspirin, and the like. 0 5 DEC 2005

) NO 02/ 100830 PCT/ GB02/ 02721 27 e coffbi nations referred to above may
conveniently be presented for usePF@S\he formof a pharmaceuti cal
formul ati on and thus pharma i alofbjnulations conprising a conbi nation
as defined above together th aj pharmaceutically acceptable carrier or
exci pient conprise 5 a furtheg, gct of the invention. The individual
conponents of such conbi nagj orfs nay be adninistﬁhed ei ther sequentially
or simultaneously in separat€AQr q?nbined pharmaceutical formulations by
any conveni ent route. When dmi ration is sequential, either the
Factor Xa inhibitor or the second therapeutic 10 agent may be
administered first. Wien admini $tration is sinultaneous, the conbination
may be administered either in the sane or different pharnaceutical
conposi tion. Wen conbined in tﬁzNiéﬁf formulation it will be appreciated

that the two conpounds nust befstabj e and conpatllitble with each ot her and
t he ot her conponents of the forqulat oh. 15 Wen formul at ed separately
they may be provided in any conveni'ent fornulation, conveniently in such
manner as are known for such conpounds in the art. Wen a conpound of
formula (1) or (la) or a pharmaceutically acceptable salt or solvate
thereof is used in conbination with a second therapeutic agent active
?gai nstSuitally stageefiod ins@asecatiad eutih ehapeeende @‘&cbmqﬂn@@gadt, fﬂi)&xidlinbl;ee‘f—
rom P wnckhisS Us ' . Ap Liat: ose i _
readi% twédmrag{g}agng%ﬁﬁlgti%gggylskiéﬁgr O.lallirﬁltBEe r??d}?t{:ﬁl?\f}ﬁ’. be $1ad@gre%cﬁl&ned
that  t MNOSRURIEOBEZGSE BBt HrEhArFRyERT N PY Al Faane SOVGER 519,

t r eat médichigiomethang)ysuifabl at Feom iarapesalgre. t he condi tion being treated and
the age and the condition of the patient and wll be ultimately at the

di scr et 9f vl adoheifbl $94RMorRXMEE iRihedrt 18t B6APAIARNGT ERnJIAGT) P TIRPHRAS

of foynula é“% o]} égg% and.ghﬁgkologkgglIXEQCC&$t€E;e %gh%s ﬁr s%l at és

t her eof® PEHABE Oy ISt Al SO AlIHPY PHEL SOMREETTS Bh P WL [Th3F figh whichy e

pr oces $PHoEYK Hrotecief iy standaid PINGClRG FERPSoRS PIREUTSRTER MO diptancs. epipounds

f ol | owiof éprehaic(h)i gpt(lag mhetdnB rgpresgrss aCe.zig/IMiaS, inmscbatmwerted info compounds of
formula (1) or (la) possessing alternative substituents on the heterocyclic ring, e.g. —C4.
:alkylNRPR®, by methods well known in the art (see for example March, J., Advanced

15 Organic Chemistry, John Wiley & Sons).

Compounds of formula (II) may be prepared from compounds of formula (IV):

Rgu,,” (IV)

20



for conpounds of formula (1) or (la) unless otherw se stat ed.b B 7005
According to a further aspect of the present invention, there is provided
a proceEOEAYORBYr preparing a conpound of fornmula (1) oP(Ii&§2/04Fiich
process conprises reacting a conpound of forrmula (I1) with a conpound of
formula (111). 0 5 DEC 2005 WO 02/ 100830 PCT/ GB02/ 02721 28 OH B Suitably,
the reaction may be carried out in the presence of a coupling agent, for
exanple 1- 5 [3-(dinethyl am no) propyl | ; et hyl carbodiim de

hydr ochl ori de, HOBt (1 hydroxybenzotrlg ole), a base, e.g. Et3N
(triethylamne), and an organic solvent, e.g. DCM (dichioromethane),
suita b0 t r S I ed
>y thg,vfé(‘er?fn g”é s‘%ﬂB&Egéa%@q étac‘é’ ;|>|Jo e{%f @IE;P(% agngtdB& Ol%g r%%%an J§f’ ey

i nt er JYRIEEHRG @ﬁouﬂjgﬁﬂ?rsﬁﬁad%rph%?”dé@%ou e%ﬁmﬁ"%vr H'i'j‘?a Rl )’eRS?SE(”FSa} E”\%ﬁi'ach
ar e optimanal dhthppottedingdirbyp stegridasitbcdotrelet ianigicgrandies assigr B ekaops.

For i nstRNERIor6AEe WBdS in PEolléHtRULRad boner (1 @) where B represents
-C, _gal kyl NH2, may be converted into conpounds of fornula (1) or (1 a)

possessi ng alternatlve substituents on the heterocyclic ring

3al ky | NiBRrouns, ohierREa<Mienay Ry BlaRared heaging ¢ sewbpepd @&fafmmle (th&h aj.
AdvancesnpdlibdOf emivt: Ehemist ) s dotescbéegbdeSons) . Conpounds of formil a
(I'1) may be prepared from conpounds of formula (I1V): N--~"-OR"'1,,,

R3 0 O 20 0 5 DEC ?0D5 WO 02/ 100830 PCT/ GB02/ 02721 29 wherein P' is a
sui tabl e carboxylic acid prot ectl\ng oup, e.g. t-Butyl, by renoval of
the protecting group under sta wcondi tions. For exarrpl e, when P
represents t-Butyl, renov 0 th@ pPot ecti ng group may be effected
under acidic conditions, us&ing ror exanple TFA (trifluoroacetic acid) in
a solvent such as DCM 5 N O

Rg/,,“’ (V)

R O

R—X (Vi)

10
Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction is
carried out in the presence of a base, e.g. LIHMDS (lithium hexamethyldisilylamide),
potassium carbonate or sodium carbonate, Preferably, the reaction is effected in a suitable
organic soivent, e.g. THF, DMF, at a temperature from -78°C to +50°C, preferably -78°C to

5 +20°C.

Alternatively, where X is hydroxy, the coupiing reaction is carried out using standard
reagents such as DIAD (diisopropy! azodicarboxylate) and n-BusP (tri n-Butyl phosphine) in
a solvent such as tetrahydrofuran, suitably at room temperature.

20
A compound of formula (V) may be prepared by reacting a compound of formula (Vi) with a
compound of formula (VIH):



A conpound of fornula (1V) may be prepared by reacting a conpound of
fornula (V) with a conpound of formula (V1) where P is ab)desdilibbed
above: H\ /A /N/S\ 00 op" 1 R-X (V) 10 Suitably, where X is a

| eavi ng YOUH"HEh as a hal ogen atom e.g. bronine, the rEBSeGRIF0RE!
carried out in the presence of a base, e.g. LiHVDS (lithium

hexanmet hyl di sil yl am de), potassium carbonate or sodi um carbonate.
Preferably, the reaction is effected in a suitable organic solvent, e.g.
THF, DMF, at a tenperature from-78C t O+SOC, preferably -78C to 15
+20C. Alternatively, where X is hydr oxgi, the coupling reaction is carried
out using standard reagents such as DI AD (diisopropyl azodi carboxyl ate)
and n-Bu3P (tri n-Butyl phosphineyHjn a solvent such as tetrahydrofuran,
suitably at room tenperat ure- " A conpound of formula (V) may be
prepared by reacting a con‘éound of formula (VII) with a conpound of
formula (M11): 05 DEC 20 /100830 PCT/ GB02102721 30 NH2 OF
(M11) wherein Tis a reaggi\% group, such as a halide, preferably
chloride, and P is as deSctitdbed _above. The red¥tion is conveniently
carried out in the presengg’of Base, e.g. pyridine, and 5 in a

suitabl e solvent, e.g. DCM suiftably at room tenperature. A conpound of

formula (VI1) may be prepared @fom a conpound of formula (1 X) NHP2 N O
R7/"" (1X) R3/ O 10 OF

a (VI

wherein T is a reactive group, such as a halide, preferably chioride, and P’ is as described
above. The reaction is conveniently carried out in the presence of a base, e.g. pyridine, and
5 in a suitable solvent, e.g. DCM, suitably at room temperature.

A compound of formula (V1) may be prepared from a compound of formula (IX)

R‘h,,h. (IX)

10 y opP
where P' is as described above and P? represents a suitable amine protecting group, e.g.
Cbz (benzyloxycarbonyl), by removal of the protecting group under standard conditions. For
example, the protecting group may be removed by reaction with hydrogen in the presence of
a metal catalyst, e.qg. paliadium/charcoal at atmospheric pressure. Suitably, the reaction is

15 carried out in an alcoholic solvent, e.g. ethanol, suitably at room temperature.

A compound of formula (IX) may be prepared from a compound of formula (X)

L
0
N
PPHN op' %0
R R



where P' is as described above and P2 represents a suitabl e laniffer))s
protecting group, e.g. Cbz (benzyl oxycarbonyl), by renoval of the

prot ect iWQ 0YHWEY under standard conditions. For exanpl e PCAHaEBUEMST2dct i ng
group may be renoved by reaction with hydrogen in the presence of a
netal catalyst, e.g, palladiumcharcoal at atnospheric pressure.
Suitably, the reaction is 15 carried out in an alcoholic solvent, e.qg.
et hanol, suitably at room tenperature. ,(A conpound of forrmula (iX) nmay be
prepared from a conpound of fornula ()@ O (X) 0 5 DEC 2005 WO

02/ 100830 PCT/ GB02/02721 31 by cyclisation, wherein P1 and P2 are as
descri bed above and L represents a leaving group, e.g. SMeRX. The ring
cl osure ,y perforngd by treatment with Dowex 2 x 8 400 mesh OH
resi n BYfYe 5@8?’? é’ﬂ?eée@cﬁ \AOREP” He @5 depepeCAbove AN (L TeejesepiSieRYRY GEIYP; t he
ri ng oosiveR¥alhdrihg cloeuronagte lpyriomest e treatwicnh witb tCaseixuhx Satdfomasie i n

a sui tall @sisah weditable - seivelve M@Q%@tﬂ)lﬁtrﬁ)v‘mtémém E’ti@é‘hn@bi@éhreoﬁway
3 it e wesme%mﬁg#aggﬁm g Sl LI BkcosU PhaLen

Al t er nat
of f orFgiesE! Yl% ‘"("kbejpfe%?%%wl\@ ikt W&'rfépiﬂseaahallﬂ@ éﬁ@%’ét'%@f? ﬁg

gr oupsulpgter eaction with L10OH in a suitable solvent e.g. THE followed by
reaction wi th DPPA (di phenyl phosphoryl azi de), a base e.g. Et3N

e HPED gL UL TP oy P AR 3 T

rea )a conpound of forrrula (Xb-1) vmth a corrpound of forrrula (Xb- 2)
0 P30 N3 (Xb-1) O (Xb-2)

Q 0
N
- Xb
*0 OP' (b}
3 3
N, R R

where P' and P* are protecting groups, by reaction with LiOH in a suitable solvent e.g. THF
followed by reaction with DPPA (diphenylphasphoryl azide), a base e.g. Et:N (triethylamine)
15 in a suitable solvent e.g. DMF, suitably at room temperature to 70°C.

ound

A compound of formula (Xb) may be prepared by reacting a compound of formula (Xb-1)
with a.compound of formula (Xb-2)

0O Q
L1 H2N%‘L 1
3 N op
P O J\,/\/ ) \\‘ \
R R
N, (Xb-1) (Xb-2)

20 where L' is a leaving group e.g. bromine, in the presence of a base e.g. Et:N in a suitable
solvent e.g. MeCN.

A compound of formula (X) in which L represents SMeRX may be formed from a compound
of formula (XI)

SMe
0
N
PZHN oP’ i)
R R

25 O



20 where L' is a leaving group e.g. bromne, in the presence of a base
e.g. Et3Nin a suitable solvent e.g. McCN. A conpound of fof lE& (%) in
which L represents SMeRX may be forned froma conpound of formula (XI)
SMe 25 O“GEE’{)"-”‘S'"’EJEC 2005 NN O 02/100830 PCT/ GB02/ 02721 32 BY¢TGRIAE’L
with RX, where PP and P2 are as descri bed above and RX is a conpound
(e.g. Mel, benzyl iodide or Me2SO4) capable of converting sul phur in the
SMe noiety to a suiphoniumsalt, in a suitable solvent, e.g. propanone
or acetonitrile. 5 A compound of fornmulga (XI) may be prepared by reacting
a conmpound of formula (Xli) with a conpound of formula (XII1): P2HN CO2H
O OP1 (XIll) 10 Suitably, the reaction nay be carried out in the

pr esengg trahinferk QBRI GVRIEP! anfl @F pxX88BEScribed above and RX is.a compound (e.g.

[ 3-(di h ] no) pr opwl.]1 «3: et hyl, .car.bodi i m de dr och| or , t, a
base, (&E@j. g%,md}a%d%%%é@r%dgﬁ%a@%lQ/fe (fn,veg{.n& S%ﬁr ‘é‘uhea R@ 51%%%5&81 a

t enper s¢lphNiuMgalt dniasulpelpisaanta efau PIARERORs BcaxdoliBle.f or prepari ng
conpounds of formula (1V) from 15 conpounds of formula (VI1). According
to pko : 7 i ye
o e RSB s AT S ) PSRl L
wi t houfOHPYR FifoRaHa filact |y attached to the N) using a suitable

sel ective reducing agent to produce a conpound of fornmula (XIV),

foll owed by reaction with a conpound &Veformula (VII1) in the presence
of a base, e.g. pyridine, and in a soljvent, e.g. DCM suitably at room
20 tenperature. (XIV) 0 5 DEC 2005 02/ 100830 PCT/ GB02/ 02721 33 The
reductive am nation is convenientlyjcarried oyypy treatnment wth sodi um
triacet oxyborohydride in the presepce of an acid such as acetic acid, in

a sol vent such as P’HN  COH
0
H,N 1 oAy
OP
sz‘ R

10 Suitably, the reaction may be carried out in the presence of a coupling agent, for example 1-
{3-(dimethytamino)propyl]-3-ethyl carbodiimide hydrochloride, HOB, a base, e.g. Et:N, and
an organic solvent, e.g. DCM, suitably at room temperature.

There is provided a further process {B) for preparing compounds of formula (IV) from
15 compounds of formula (VIHI). According to process (B), a compound of formula (IV) may be

prepared by reductive amination of a compound of formuta (V1} with R™“CHO (where R™ is

R* without a CH, linker directly attached to the N) using a suitable selective reducing agent

to produce a compound of formula (XiV), followed by reaction with a compound of formula

(VIil) in the presence of a base, e.g. pyridine, and in a solvent, e.g. DCM, suitably at room
20 temperature.

R, (XIV)



DCM suitably at roomtenperature. 5 Conpounds of fornul ael §¥ DACLYI05 (V) ,
(vill), (Xb-1), (Xb-2), (X), (XI), (XIil) and (XIl1l) are known conpounds
and/ or demobwvpiepared by processes well known in the arPCT/UBO2/0ER] OUS
general nethods descri bed above nay be useful for the introduction of the
10 desired groups at any stage in the stepwi se formati on of the required
conpound, and it will be appreciated that these general nethods can be
conbined in different ways in such nmulti- stage processes. The sequence
of the reactions in multi-stage proces%?és shoul d of course be chosen so
that the reaction conditions used do not affect groups in the nolecule
which are desired in the final product. For exanple, those skilled in
the art will appreciate that, with 15 the use of appropriate protecting
gr oupd het HedYGup| PAEtENay EPMYenEHPE crried Sobabyr ted taWitglﬁP)jll@an be
t he f itmeadetsd/egrohydrideen phe pegsahconf afi agidcanpasngeedt ol tubasofeht tich &4) .

Hencepdm, S@ggﬁ,@@hﬁ%ﬂmjrg he invention, the final step in the
preﬁratlon of "a corrpound of formula (1) or (la) may conprise the

coupling to grou reacti ng a conmpound of forrrula( with a
oMo hAEETT (1D, B0, (XU, (KON SuitXREKY. Cdiband Kb rekhemyi ng

gr oup cebphuads andial @geR @méeared 8y Grodeeoss well kidw in@ecadon is carried out
in the presence of a base, e g Li HVDS (1ithi um hexanet hyl di silyl am de),

ot assj um car bonate or .so onate. Prefer e ion.is
D0t aotTbd THOUS SnEiah P tBaRo e Pes FBOVE iy B Grocmifor gAntSucko Bt e
t erfedgsitrcegiotpirat IRCstege %U@ stepwise fcarmayon mBﬂBEtr@qumezb@mwwnd ang it half
aspecteaipptdtgated 88 Hesk Beaatal m@thoﬁh%aﬁ ibBaborrbiref ih @itfehent prfpar addhofulf a
Coﬁpo‘é%e &Bcés@éé‘“ﬁ% REe ;’{% rgg%fno(h? Htﬁt?stfaﬁg g?c%gééé‘gh Sf QBiRss SO2A

01 TPE etested %éhw 9 SR Gt IEE SPUES OO REUIR WO )
The r @setediediig theoingbpiognel oreranindel toege shilledrie tfm@twﬁlo@pmm@te tﬂ@éerﬂE g.
py risdittiee us ddtchppfopfiateSproteabh@ g@aby ané coplitlg tdeM ofsgtbligddlRy | SO RaPmImMula
t errper(mt) YEF be the final step in the preparation of a compound of formuia (1) or (la). Hence, in
another aspect of the invention, the final step in the preparation of a compound of formula (1)
or (la) may comprise the coupiing to group -R' by reacting a2 compound of formuta (XV) with
a compound of formula (V1)

20

R, (XV)

Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction is
carried out in the presence of a base, e.g. LIHMDS (lithium hexamethyidisilylamide),
potassium carbonate or sodium carbonate. Preferably, the reaction is effected in a suitable

25 organic solvent, e.g. THF, DMF, at a temperature from -78°C to +50°C, preferably -78°C to
+20°C.

In a further aspect of the present invention, the final step in the preparation of a compound
of formula (I} or (la) may comprise the coupling to group -SO.A by reacting a compound of
30 formula (XV1) with a compound of formula (Vill):



5 In a further aspect of the present invention, a conpound {afffconeul a (1)
where R is an aryl or heteroaryl group may be prepared froma conpound
of formwe ogxXu3by reaction with a conpound of formula (MA/GBNRAO2R -C
(XVI1) where C is a suitable coupling group e.g. boronate [B(OH)21 under
metal catalysis, for exanple, with a copper salt such as copper(I1)
acetate, in the presence of an organic solvent e.g. DCM and a base, e.g.
pyridine and optionally in the presence of nolecular sieves. 15 In a
further aspect of the present inventiod4 a conpound of forrmula (1) where
Ais -S02- CH=CH aryl, S02-CH=CH heteroaryl, S02-C(CH3)=CH aryl or

S02- C(CH3) =CH heteroaryl may he prepared froma conpound of fornula
(XVI) where Rl is hydrogen, by"™heaction with a conpound of formula
(XVII1), or alternatively with atefpound of forrmula (X X): 20

-SR-C(R=CH2 (Xvi1l1) T R -CH2-T2 (XIX) 25 where T° and T2 are
i ndependently reactive groups, |such as a halide, preferably chloride, in
the presence of a base e.qg. i.i sopropyl et hyl ami ne and a suitable

solvent e.g_ MeCN, suit Iy at omtenperature, to provide a conpound
of fornula (XV) where A i's GR) CHZ fol  owed BY¥¥eaction with a
conpound of forrmula (XX): C 2005 WD 02/100830 PCT/ &B02102721 35
L-Rh (XX) Where Rh is aryl or heteroaryl and L is a |l eaving group, e.g.
brom ne, in the presence of Ng_base e.g. N, N-diisopropylethylani ne, and
a suitable solvent e.g. dioxane dngd a suitable transition netal catalyst
e.g. di(palladiumtris(dibenzylideneacetone) and a suitable ligand e.qg.
2- (di -t-butyl phosphi no) bi phenyd” under an inert atnosphere e.g. nitrogen,
at a tenperature 20-100C preferably 4OC 10 In a further aspect of the
presen{. i nvention, a conpound, f for g% wher A is a bi aryl group
may be! 5 BFEIAYISt tapalep %’u‘ﬁ oK 1 Fa® %/‘Pf)a‘l Pt R PY@W‘?y&PBd%r? and
the aitabdegoyapt, eg. OB, anithbly ap reretaneeratiios. exanpl e, as a solid
supp®rted derivative derived fromreductive am nation under standard

condi t oMt dYadhBACHRD pMsk R AvGRITRCH R8mBbud Lo MMkAuta Ay WHEFRE & 4% or
heteroaryl group may be prepared from a compound of formula (XV) by reaction with a
compound of formula (XVII):

10 R-C'  (Xvi)

where C' is a suitable coupling group e.g. boronate [B(OM),} under metal catalysis, for
example, with a copper salt such as copper(ll) acetate, in the presence of an organic solvent
e.g. DCM and a base, e.g. pyridine and optionally in the presence of molecular sieves.

15
in a further aspect of the present invention, a compound of formula (1) where A is —SO»-
CH=CH-aryl, SO,-CH=CH-heteroaryl, SO,-C(CH3)=CH-aryl or SO,-C(CHs)=CH-heteroaryl
may be prepared from a compound of formula (XVI) where R' is hydrogen, by reaction with
a compound of formula (XVII1}, or alternatively with a compound of formula (XIX):

20

T'-80,-C(R)=CH, {XVIIl)

T'-S0,-C(R)-CH-T? (XIX)
25
where T' and T? are independently reactive groups, such as a halide, preferably chloride, in
the presence of a base e.g. N,N-diisopropylethylamine and a suitable solvent e.g. MeCN,
suitably at room temperature, to provide a compound of formula (XV) where A is C(R)=CH,,

followed by reaction with a compound of formula (XX):
30



15 (XXI) 20 wherein T is a reactive group, such as a halid@51§¥e5§ any
chl ori de, and M is an aryl or heteroaryl group with a suita oupl i ng
group e NP "HH"8Y¥en, preferably bronmide or iodide, in thBCHIGBI¥ATRIOf a
suitabl e solvent e.g. DMF and a suitable base, e.g. N N

di i sopropyl et hyl am ne, followed by reaction with a conpound of fonula
(XXI'1): 25 M-C2 (XXI'1) wherein M2 is an aryl or heteroaryl group and C2
is a suitable coupling group e.g. borgnate [B(OH)2], in the presence of
a netal catalyst e.g. tetrakis(triphenyl phosphi ne)palladiun(0), a base
e.g. sodium carbonate, a suitable solvent e.g. THE and optionally in the
presence of a 30 cosolvent e.g. H2O foll owed by renoval of any
protecting groups under standard c&pdu&vfns e.g. under standard

condi tions. Those skilled in thela appreciate that in the
preparation of the conmpound of forrmula (I) 35 or (la) or a solvate

t her e?/ﬁfhér’é RBY abe of BeRsERy!Yandndisos léé@ﬁﬂgrg%&#@ é% HERIrRC in rebedRI & a

sen p SI a reac
Sul tAlPE @%%Rfd*‘s’c‘p* ?e“&'a‘ﬁ‘ﬁ% "D PLRER! s WBheat g KRG
are mwwsw%mt@'oc &-gkdi(Radigdipm) tf‘ﬁé'bﬁf‘%yhdﬁf?ﬁfcﬁweb@nés%é“‘ita’f"ea ligand
convenrtg.orgHi-rmiyiphospBize )higtenylexanpt ean "iRedt ethospbegr cups nitrogangaati aa U 5

DEC 2itenMafed 209880 Rels8044@2721 36 synthesis" by T.W G eene and
P.GM Wts (John Wley & sons 1991) or "Protectl ng G oups” by P. J.

Kocj enski I(tGeor Thi ene Verlag 1994). npl es of suitable am.n

pr oG dR PYrRar ARREC Qféhwéesgewm@wé erM@f frowss (I where Ads ﬁytP'aW'
trifl goouracey e, pragaey [flom astoopaund of fartriutneMly pher B &chydiggar anpshe e. g.
benzyleixe ardeenl optichal &B@ B0 S & hﬁﬂb SaSCQZSbhd %bbp&wéd Beia8ld JBAved

but tyfﬁ'iogg%ﬁﬁétﬁ'%f’%zé% o BRSO K PO h ST R b A T2 ane

alkylcf @ua ectlng groups (e.g. benzyl trityl, chiorotrityl).
Exdrpl es of suitable oxygen protecting groups nmay include for exanple
al ky silyl groups, such as trinethylsilyl or tert- butyldinethylsilyl;

al kyl ethers such as tetrahydropyranyl or tert-butyl; or esters such as
10 acetate. Various |nterned|ate conmpounds used in the above- menti oned
process, including but not &# Mted to certalp npounds of fornul ae
formulae (11), (1V), ~+ (rxy, (Xiv, XF&V) and (XVlI) are nove
and accordingly constltute af rther aspect of the present invention. 15
The present invention will now be further illustrated by the acconpanying

exgm @il a sdRuld giRb, BET a8 %t RARE, pefdrbibly thREideNand aPNE Hf ad/her

' nventh %roérpl g?’&}(p WRY 2 suitable coupling group e.g. halogen, preferably bromide or iodide, in
the presence of a suitable solvent eg. DMF and a suitable base, eg. N,N-
diisopropylethylamine, followed by reaction with a compound of fomula (CKIT):

25 = MZ-C? (XX

wherein M? is an aryl or heteroaryl group and C? is a suitable coupling group e.g. boronate
{B(OHY},], in the presence of a metal catalyst e.g. tetrakis(triphenylphosphine)paltadium{0), a
base e.g. sodium carbonate, a suitable solvent e.g. THF and optionally in the presence of a

30 cosolvent e.g. H>O, followed by removal of any protecting groups under standard conditions,
e.g. under standard conditions.

Those skifled in the art will appreciate that in the preparation of the compound of formula (1)
35 or (la) or a solvate thereof it may be necessary and/or desirable to protect one or more
sensitive groups in the molecule to prevent undesirable side reactions. Suitable protecting
groups for use according to the present invention are well known fo those skilled in the art
and may be used in a conventional manner. See, for example, “Protective groups in organic



Exanpl es 20 Abbrevi ati ons Boc t-Butyl oxycarbonyl Cbz Benzyl[@(ggagplgpnyl
THE Tet r ahydr of uran 25 DCM Di chl or onet hane DMF N, N- Di net hyl f or neam de’
HOBT 1- HY\ 3\PB®Mzotri azole br broad mnultiplet 30 g qR&TtEB02/03721
singlet t triplet d doublet 35 Internediate |I tert-Butyl

N-[ (benzyl oxy) car bonyl | - L- met hi onyl - L- at ani nate Z-Protected L-nethionine
(10g) was dissolved in DM (200nl) and 1-[3-

(di nmet hyl am no) propyt] - 3-et hyl carbodi i ni de hydrochl oride (8.13g) was
added foll owed by HOST (5.72g) and trich hyl am ne (19.7ml). The m xture
was stirred for 1 h then L-alanine tert 40 butyl ester (7.7g) was added

d sti i : t= f h ] Xt 3 t « 005
V0 03 Tuibad o T Seteb8s atie GRE L HoRy "Risf & SER HRET0AP Pl
bet weerP81et hiy Fed nBPCighRid Geer Thisess deaeat 4)oﬁqamp@spﬁgssél%l§ HaERed
W t h h)pdmt_edhigogrbopadﬂdidel_adw Jlymaputatied godpule.gi ambonafierosetit acetyland
or eocurromaN LURNCTREP WOITIR GRIRS Tl P EORRARE P ACHPBR) SRHAGR
Pr e biChrkoaingle deeht ' Sof YIRS Blduts: te 80)-Bhalfl AR ban Urfibe) e »
t ent - BIRMIONXCAPPHE n £59C) o Xi§IRIaPHEMFRIDONY. neYdichexpkyqarkonyh mnd iyl UbipRg
Z- pr ot exstecting- gretips ¢agnbendyl, atrigmi erdortieityll). (Exayrpless be suitae dxpgerp prtedinge
descri &Jso%agl%dhﬁ'ﬁeerfﬁiecg)%ﬁ?pléﬂ aiW'esié/l [4BuSETROLN Cad R RATRATC br MRS

e St s et ettt o o s such

acetate.

Various intermediate compounds used in the above-mentioned process, including but not
limited to certain compounds of formulae formulae (If), (IV), (V), (VII}, (IX), (XIV), (XV) and
(XV1) are novel and accordingly constitute a further aspect of the present invention.

15
The present invention will now be further illustrated by the accompanying examples which
should not be construed as limiting the scope of the invention in any way.

Exampies

20
Abbreviations
Boc t-Butyloxycarbonyl
Cbz Benzyloxycarbonyi
THF Tetrahydrofuran

25 DCM Dichloromethane
DMF N,N-Dimethylformamide
HOBT - — 1-Hydroxybenzotriazole
br broad
m multiplet

30 g quartet
s singlet
t triplet
d doublet

35 Intermediate 1
terf-Butyl N-{{benzvloxy)carbonyll-L-methionyl-L-alaninate
Z-Protected L-methionine (10g) was dissolved in DMF (200ml) and 13-
(dimethylamino)propyi]-3-ethylcarbodiimide hydrochloride (8.13g) was added followed by
HOBT (5.72g) and triethylamine (19.7ml). The mixture was stirred for 1h then L-alanine fert-
40 buty! ester (7.7g) was added and stirring continued for 18h. The mixture was concentrated




15 Using Z-protected D -nethionine, D alanine tert- butylnge%g[qug@nd t he
procedure described for Internediate 1, the title conpound was prepared.
Mass sp& Pu0S¥ound: M+ 411 Internediate 4 20 tert- But FT/GBO2/02721

N-f (benzyl oxy) car bonyl | - L- net hi onvl - D- al ani nate Usi ng Z-protected

L-net hionine, D-alanine tert-butyl ester and the procedure described for
Internediate 1, the title conpound was prepared. Mass spectrum Found:
MH+ 411 25 Internediate 5 tent-Butyl

(2S)-2-((3S)-3-{f(benzyl oxv) car bonyl | 2 no} - 2- oxopyrrolidin-1--yl)propano
ate A solution of internediate 1 (11.9g9) in acetone (75ml) was treated

with meshy ed{ﬂ%y Br%séﬂu%”é'r?d Béﬁﬂﬁor?etd' E’u{t&/g oA BASR %%Hreﬂ\é’ Eéﬁét g'he

reaction press i've an
or ang@rgﬁ‘}lq 8 ?Sr?af"’aﬁ/a‘é‘aﬁegs‘é’mé&’dfcﬁ’hg’é‘ét%Crﬁ‘ £, esitgfﬂﬁﬁl)so ‘BH‘A@%@E'%’“@@I—T

f or m) soledom afd Sbritg ) driwd s (cardld e gediutrh sulphate e ds tonaeedatedr urkh ratiugeaiom

t enpe ﬁgs'éur% to fmehmlﬂ@ EErBoael (14 b??é@gn @% & bBE wheH dysasdetondthiuigd hy!

aceta I3 oncentrated er reduced pressure to afford
a ytgl Ssgp%t ILF[?%\F;V@SM%U?? i ed by Biot ageTM chr omat ogr aphy (el uting

wi th cycl ohexane: ethyl acetate 3:2) to give the title conpound (2.929)
as a tdéronedias® oil. 35 Mass spectrum Found: M+ 363 Internediate 6 tent

But yl fert-Butyl N-[{benzvioxy)carbonyll-D-methionyl-L-alaninate

(2S) nNzyl oxv) carbon 0 rroli 1- r.0 anoa
e us Calb el Brebomig FRIRY i St o1 K oGt aPeeklari

t hd O intgranedinigy b uihe litla gommagung wanPERarefio 02/ 100830 38 Mass spectrum

Found Mabispa8@inQ FouREGAR0851 PCT/ GB02/ 02721 Internmedi ate 7 tent-Butyl
(2R)-2-((3R) - 3- ~L( benzyl oxy) car bonyl | am no} - 2- oxopvrrolidin-1-yl)propanoa
te 5 ing |nt rrredi ate 3 and the procedure described for Internediate 5,
the t ! was prepared. Mass spectrum Found: M, 363

| nt er MutyHﬂﬂb@mW@w{camm\yw -methionyl-D-alaninate

( 2Rp- Psing3SproBectdd bernetyﬁonxys) Cagiteing lidrabutgogst@r axder protedlire-déseribpprfapanoa

te Usifignidais Tefb k€ cdmphthd W8s Preparidur e described for Intermediate 5,

the tiile SompauRd i mr 411

Intermediate 4
20 tert-Butyl N-{(benzvyloxy)carbonyl]-L-methionyi-D-alaninate
Using Z-protected L-methionine, D-alanine tert-buty! ester and the procedure described for
Intermediate 1, the title compound was prepared.
Mass spectrum: Found: MH*® 411

25 Intermediate 5
tert-Butyl (28)-2-((38)-3-{[(benzyloxy)carbonyilamino}-2-oxopyrrolidin-1-yiipropanoate
A solution of Intermediate 1 (11.9g) in acetone (75mt) was treated with methyl iodide (18ml)
and stirred at room temperature for 72h. The reaction mixture was then concentrated under

~ reduced pressure to give an orange solid that was dissolved in acetonitrile (200ml). Dowex

30 (OH form) resin (19.42g) was added and the mixture stirred for 18h at room temperature.
The mixture was filtered and the resin washed with ethyl acetate. The filtrate was
concentrated under reduced pressure to afford a yellow oil which was purified by Biotage™
chromatography (eluting with cyclohexane:ethyl acetate 3:2) io give the fitle compound
(2.929g) as a colouriess oil.

35 Mass spectrum: Found: MH* 363

Intermediate 6

fert-Buty! (28)-2-((3R)-3-{[(benzyloxy)carbonvi]lamino}-2-oxopyrrolidin-1-yl)propanoate

Using intermediate 2 and the procedure described for Intermediate 5, the title compound
40 was prepared.




was prepared. Mass spectrum Found: MH} 363 15 I nternedi agg Dgﬁtgﬁrt-Butyl
(2S)-2-[(3S)-3-am no-2-oxopvrrolidin-1-y]propanoate A m xt c? % ent
butyl (28P-Q200483%) - 3- ([ (benzyl oxy) carbon yi }am no}- 2- oxop¥EFEBOEIN2] -

yl ) propanoate (2.82g), 10% pall adium on carbon (0.3g) and ethanol (150m)
was stirred under an atnosphere of hydrogen for 18h. The reaction

m xture was filtered through 20 HarboliteTM and the filtrate was
concentrat ed under reduced pressure to gi ve the title conmpound (1.8g) as
a pale yellow oil. 'H NVR (DAMeOH): 8 §.56(1 H q), 3,57(1 H dd),
3.49-3.35(2H, 2 x , 2.48-2.39(1 H m, 1.88-1.77(1 H m, 1.47(9H, s),

1.40 (zla%%%ecgﬂm Fgﬁn rﬂh@rﬁge‘gl ate 10 tert-Butyl

(2S) - oxopvrrol i di n-17yl | propanoate Using Internediate 6
and the procedure descrl bed for Internediate 9, the title conpound was
pr eparletrmedialdVR (DAMeOH): 8. 4.60(1 H, q), 3.58(1 H dd), 3.46(1 H, dt),

i j(l) Qeﬁiﬁiﬁylszmw((S&) %@{T béﬂzﬁoﬁ%ﬂﬁﬂnvﬂamm_} 82 dpviR{idi-1-MprogaditOH.  S) .
(om0 08 Ry BB S W by st ord v dplsBaratoLg 1y W SvmRRHsh 7
and t hHaHPIERREdr e descrl bed for Intermediate 9, the title conmpound 35

was pridpsy sobctrumHEBBMRI: (MM4MEH) : 3 4.58(1 H, q), 3.75(1 H, dd),
3.55-3.41(2H, 2 x n), 2.50(1 H n), 1.90(1 H ), 1.49(9H s), 1.42(3H,

d) ppm_ Int iate 12 40 tort-Butyl
(2R j—%@i—ﬁm %O 2- ogopvgrol i din- I-yI | pr opanoat_e 0 5l utc 2005 39
o - g 'l Vi R Py r NP iy

t| t | e Q@sing adnedl@s @ae@a}ned;roceﬁhﬂ&l\ﬂés(cﬁléé&m)lhte‘améd@&( 5J—Itheqﬁtle Gorﬂ@cﬁiﬂd

egH, 2 x M), 2.52(1H, m, 1.89(1H m, 1.48(9H, s),
éeﬁ)(/ﬁ@%g;&zﬂ%g]ﬂ 5F#QﬁM§oé§r § (2)IS|) d|2n{ (135I) ) BpE E)E)anm c acid
tert-Butyl (2S)-2-((3S)-3-{[(benzyl oxy)carbonyl]am no}-2-oxopyrrolidin-1-y
| ) ptopaeakdialed 59) was dissolved in DCM (7nl), and trifluoroacetic acid
(4. 7l MRy R86ESL 13 8N G. ARintd- YLK oB@Polidin-1-yilpropancate
A mixture of ferf-butyl (2S)-2-((33)-3-{[(benzyloxy)carbonyllamine}-2-oxopyrrolidin-1-
yhpropanoate (2.82g), 10% palladium on carbon (0.3g) and ethanol {(150ml) was stirred
under an atmosphere of hydrogen for 18h. The reaction mixture was fitered through
20 Harbolite™ and the filtrate was concentrated under reduced pressure to give the fitle
compound {1.8g) as a pale yellow oil.
'H NMR (D;MeQH): 8 4.56(1H, q), 3.57(1H, dd), 3.49-3.35(2H, 2 x m), 2.48-2.39(1H, m),
1.88-1.77(1H, m), 1.47(9H, s), 1.40 (3H, &) ppm.

25 Intermediate 10
tert-Butyl {28)-2-[(3R)-3-amino-2-oxopyrrolidin-1-yljpropanoate
Using intermediate 6 and the procedure described for Intermediate 9, the title compound
was prepared.
H NMR (D.MeOH): & 4.60(1H, q), 3.58(1H, dd), 3.46(1H, dt), 3.41-3.33(1H, m), 2.48-
30 2.40(1H, m), 1.82-1.70(1H, m), 1.45(9H, s}, 1.40(3H, d) ppm.

Intermediate 11

ferf-Butyl (2R)-2-[(3R}-3-aminc-2-oxopyrrolidin-1-ylipropanocate

Using Intermediate 7 and the procedure described for Intermediate 9, the title compound
35 was prepared.

'H NMR (D,MeOH): § 4.58(1H, @), 3.75(1H, dd), 3.55-3.41(2H, 2 x m), 2.50(1H, ), 1.80(1H,

m), 1.49(9H, s), 1.42(3H, d) ppm.

intermediate 12
40 tert-Butyl (2R)-2-[(3S)-3-amino-2-oxopvrrolidin-1-yllpropanoate




10 stirred at roomtenperature for 4h and then concentrat €d gmdens r educed
pressure to give the title conmpound (0.423g) as a colourless oil, which
after aYeb¥9fi3Ag with toluene, crystallised. Mass specR¢UGBIFRIAD: M+
307 15 Internedi ate 14 tent Butyl
(2S)-2-((3S)-3-{f(6-chioro-2-naphthyi)sul fonyl | am no}-2-oxopyrrolidin-I-
yl ) propanoate A solution of tent-butyl

(2S)-2-[(3S)-3-am no-2-oxopyrrolidin- % yl ] propanoate (1.8g) in DCM
(75nmL) was treated with 6-chl oronapht 9| sul phonyl chloride' (2.28g) and
pyridi ne (0. 705nTL) 20 and stirred at roomterrperature for 72h The

m xt u n e ressure to
Vi ol dUSRETTIENTRNER fiabd HFHRIcaUR, CEREPEl R R PRk boMuohy

W|th B’?\%Pﬁ?rﬁ’é‘k%e ethyl acetate 3:1) to give the title conpound (2.31g),
as a UithiNMR sDIMaeDHMESSEE pldch), 6Ms( Frauh d.5avBI40458 26 MNP GRRVHL 0B 3B9(1H,

PCT/ CﬁQZ{@ Z)ﬁas)l Alerdredl sdne 15 tert-Butyl

(2S)-2-((3 3-{f(6-chl oro-2-napht hol )sul fonyl)ani no}- 2-oxopyrrolidin-1-
yi )pro anoate Using Internmediate 10 and the procedure described for

| nt er lb@Mmedinta 43 the title compound 30 was prepared. 'H NMR (CDCI3): 8
8. 45( e2- J%S@-H(Werﬁﬁloiv)ﬁﬁbéﬂikm‘inoiﬁ &@D(Lﬁtolltlln de)) propahbicadi  br. S) 4.66
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. fong'yﬁf gﬁﬁSRa 451 Bekb 1) s maon Oa‘f g f“)f

yI YBr @tﬁsﬁib%ttr@orwé@rn@era efardbiaag éhqncor\ﬁa@trqjefépaﬁ%'dedm nrﬁ%sum ts)c@em
descr tifire dech@pouhdt €485 ade dldsoidunless i dil, ewhiohpefisd aBsisome ovitru oluboeind:
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Mass spectrum: Found: MH" 307

15 Intermediate 14
tert-Butyl (28)-2-{{38)-3-{[(6-chlora-2-naphthylsulfonyllamino}-2-oxopyrrolidin-1-
yhipropanoate
A solution of terf-butyl (2S)-2-{{35)-3-amino-2-oxopyrrolidin-1-yljpropanoate (1.8g) in DCM
(75ml) was treated with 6-chioronaphthyisulphonyl chioride’ (2.28g) and pyridine (0.705ml)
20 and stired at room temperature for 72h. The mixture was washed with water and
concentrated under reduced pressure to vield an oil which was purified by Biotage™
chromatography (eluting with cyclohexane:ethyt acetate 3:1) to give the title_compound
{2.31g), as a white solid.
Mass spectrum: Found: MH™ 453
25
Intermediate 15
fert-Butyl (25)-2-({3R)-3-{[{6-chloro-2-naphthyhsulfonyllamino}-2-oxopyrrolidin-1-
ylipropanoate '
Using Intermediate 10 and the procedure described for Intermediate 14, the fitle compound
30 was prepared.
"M NMR (CDCly): & 8.45(1H, br.s), 7.96-7.83(4H, m), 7.56 (1H, dd), 5.41(1H, br.s), 4.66 (1H,
qQ), 3.73(1H, dt}, 3.42-3.34(2H, m), 2.62(1H, m), 2.01(1H, m), 1.38-1.32(12H, s+d) ppm.

intermediate 16

35 tert-Butyl _{2R}-2-{(3R)-3-{[(6-chloro-2-naphthyl)sulfonyilamino}-2-oxopyrrolidin- 1-
yDpropanoate
Using Intermediate 11 and the procedure described for Intermediate 14, the title compound
was prepared.
Mass spectrum: Found: MH" 453

40




I nternedi ate 17

(2S)-2-((3S)-3-{f(6-Chl oro-2-napht hyl ) sul fonyl | am no}- 2- ox%bytw§W§d|n | -y
i )propanocic acid tort-Butyl

(2S) - 2- (YEIYPI8YPP (6- chl or o- 2- napht hyl ) sul f onyl ] ani no} - 2- oREFFEII7AT n- 1-
yl ) propanoate (0.643g) was dissolved in DCM (19nl), and trifluoroacetic
acid (19m ) was 5 added. The m xture was stirred at roomtenperature for
2.5h and then concentrated under reduced pressure. Anhydrous DCM (4ml)
was added and the sol ution concentrateg under reduced pressure.
Repetitive addition of DCM and concent 8tion under reduced pressure
provided the title conpound (0.56g) as a white foam Mass spectrum
Found:mygk] { ”p Internmediate 18 (2S)-2-((3R)-3-{f

h | Fulfon Ilanlno%-Z oxop rroI||d|n -% yI)propan0|c

17, th@ritlﬁutyle corrpoun@S Mﬁ&jf&éﬂ@r-@dbro]Bnapﬁﬁfsylﬁplémwamnd’f(ﬁﬂm@pymﬁni}@?
Lg}?)er éﬁ,ﬂ F\;ﬁloéas 0.643 Sgéh was dlssolvedhm DCM (1|9m|) and trifluoroagetic acid (191?1[ Jvas
rol,idin-1-y

r“rc))pancg)el:é )rhg rﬁdﬁﬁ%s g% .R?(??P?ogm% %%e%gtg he p?'e)géﬁpr 'H%é{{?t é‘ﬁ'dleor

I nt er r@@lua%p@?surﬁhé\nbyqrw D& dtiRa wazoadgies B@r%ﬂ”’“%@%"%ﬁ%@tﬁﬁ Uder

Found: rerI&ecBQﬂaserbeReedittafbeacﬂﬂlmemft DBM yhd concentration under reduced pressure

(2R)-2 &%a&u@m% wﬁ%ha 5 Nad 5 WhikProapanoat e 25 To a sol ution of

D- al an ; % 8g) and N, N-dii sopropyl et hyl am ne (1.22ml)

in ac f‘?ﬁﬁ %CI Iug'?: s added a sol ution of ethyl

2- a3Pdo- 4- br onobut anoate (1g) and sodium iodide (0.026) in acetonitrile

(5ml) . InTdrmendiatd U8 e was heated at 60C for 60h and then concentrated under

r ed uc e@@ﬂﬁ@ﬁi’ﬁ@{ﬁ@cﬂb}/@ﬁﬂa%tﬂﬂkLﬁ*bhvl]amh& @—bko%%lr@iﬁﬁt—{/lsdr% Dgtiyeen

and dr D00 (QoLPoke EELT G D a2y b JBLLRTPLR 4 (Undds CPodelEy "

pr essuyas PreRaredesi dual brown oil was purified using BiotageTM

chr dpfrakags sypopruirs Fbuedi, Mi¢l 384 ng wi t h cycl ohexane: ethyl acetate 3:1) to
give the title conpound (0.204g) as a m xture of two di astereoi soners.
T.l1.c {c clotge ne: ethyl acetate, 2:1) Rf 0.20 35 Internedi ates 16 and

2-((3R ic 15 )3 i DK g pang
yl) pr otpangaNterrﬁécjateaﬂaMyIprétﬁaurédéécnbed for Intermed:ate 17, the tltle compound
(SSQOSWQ ,@Pg}gdoro 2- napht hyl ) sul f onyl | am no} - 2- oxopyrrol idin-|-

ylproganogie bt Found: MH 307

Intermediate 20
tert-Butyl (2R)-2-(3-azido-2-oxopyrrolidin-1-y\propanoate
25 To a solution of D-alanine terf-butylester {1.28g) and N,N-diisopropylethylamine {(1.22ml} in
acetonitrile (15ml), was added a solution of ethyl 2-azido-4-bromobutanoate {1g) and sodium
iodide (0.02g} in acetonitrile (5ml). The mixture was heated at 60°C for 60h and then
concentrated under reduced pressure to give a brown oil. This oil was partitioned between
~ DCM and water. The separated organic layer was washed further with water and dried (over
30 magnesium sulphate), and concentrated under reduced pressure. The residual brown oil
was purified using Biotage™ chromatography (silica, eluting with cyclohexane:ethyl acetate
3:1) to give the title compound (0.204g) as a mixture of two diastereoisomers.
T.Lc. (cyclohexane:ethyl acetate, 2:1)} R, 0.20

- 35 Intermediates 16 and 21

tert-Buty! (2R)-2-({3R)-3-{[(B-chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1-
vhpropanoate (1)
tert-Butyl {(2R)-2-({38)-3-{[{6-chioro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1-

ylpropanoate (2)



0 5 DEC 2005 NVO 02/100830 PCT/ GB02/02721 41 A m xture of[]ggg)g 2Rt y!
(2R) - 2- (3- azi do- 2- oxopyrrolidin-1-yl)propanoate (0.204g), 10% pall adi um
on car bso @needg) and et hanol (10m ) was stirred under arCHGROSEhEr e Of
hydrogen for 5h. The reaction mxture was filtered through HarboliteTM
and the filtrate was concentrated under reduced pressure to give a
yellow oil. The oil (0.150g) in DCM (10m) 5 was treated with
6- chl or onapht hyl sul phonyi chl oride' (0.188g) and pyridine (0.058nl) and
stirred at roomtenperature for 72h. Te m xture was washed with water
and concentrated under reduced pressure to yield an oil which was
purified by BiotageTM chromat ogr aph (eluting wth cycl ohexane: et h‘yl
boet atle DTS 6 PR eI G- RIRbaHRR T ViprorgatendO@oa). - 10%
0. 060ghyaduot horasavtiuint ©.82y)i asl ef@inbil Y 10vlE svap etiredi and&o andatmiddbhé®3of ( 2)
?’g% )5 gp@% I ith érrfi’qgﬂ:rel%ﬁbln rfzﬁ%ré gaﬁrflﬂ‘f@@df‘{?ﬁ)u%ﬁ N%r%ﬁt@m Ad the filtrate was
-2 - 3- -chl oro-2-na sul.fon - QX . - 2-.0Xopy
ol GPHCTITSIES wsD RO QT H ool T S P ling P gt p-1908) HBLRPCrofi
( 29P- map (EstedWith (Gciiproprri s AR Pyleids dRyIBBE PR PyddiBR dBYER®I)i @lth-
1- yt) ptiogdabaiven {Etap@rgirel for THE Thanbxtuwa svasoghshedivath w8Er and ebndritnaggien,
and t pgakerbatbdd prdsshidl 1Bl bil VREAY ek | diied By O8io (ke VLA bR H0H
THF; (8 1t86m]‘& f§|rl ovvedkliré}gl 1-progﬁ1-)?- .bu&aarg” lg 5 Olg 8.1. TE@ rTeSdlﬂﬁ‘%%r:t
sol ut KN EREMAPY RSE M PR A0 oty teA P Mt THecomppuass {7 P78 P94
f ur t her0.G6409), both aanbite ¢dlids) was added and the resultant sol ution
corl@et)rMisstspeuinaer Foedubed 4586essure. The residue was purified using SPE
(silied, mAlsWichGuW EdincS¥@+olggxane: et hyl acetate 10:1, 5:1, 3:1, 2:1,
1:1, @2 1%}6 1L:15, etnhme-Jacet ate and nethanol:ethyl acetate 1:9) to
give the title conpound (0.07g) as a gum Mass spectrum Found: M+ 523
25 Si intemredisteP@par ed using other commercially avail able al kyl halides,
was: kart-Butye di St R{(28)-3-gd-eBooyd-nd 2 RufdrdBi2-8xobutyl)aminol-2-oxopyrrotidin-1-
J( 3saghfiBngasa@et hyl ) ((6-chl oro- 2- napht hyi ) sul f onyl | ami no}-2- 30 _
ggc’fg%&m Ol ot o RBEPOYE) YRS RRRELHBhrfM My Mo 28 3 BgTR T At e
(2R) - 2)prppngate] (BOE i M IF A2miprashsacjeslior dRYE L@t MyegeanpRdtregted vdty r r ol
i di n- Sithiudd byd(ripretipasiigntamidad110m selutionmiro UTHF; via $86mig pii@ded) bl Ngbromo-2-
i nt er geEhate (@bsand TRt R¥LidRSHhALR wANAIEM& to reach room temperature and
20 stirred for a further 72h. Methano! (1mi) was added and the resultant solution concentrated
under reduced pressure. The residue was purified using SPE (silica, eluting with
cyciohexane:ethyl acetate 10:1, 5:1, 3:1, 211, 1:1, 1.2, 1:3, 1:5, ethyl acetate and
methanol;ethyl acetate 1:9) to give the title compound (0.07g) as a gum.
Mass spectrum: Found: MH" 523
25

Similarly prepared using other commercially available alkyl halides, was:

intermediate 23

tert-Butyi (25)-2-({35)-3-{(2-amino-2-oxoethyh)[{6-chloro-2-naphthyhsulfonyllaminc}-2-
30 oxopyirolidin-1-v)propanoate

Mass spectrum: Found: MH" 510

Intermediate 24

tert-Butyl {2R}-2-1(38)-3-[[{6-chloro-2-naphthyl)sulfonyll(methylaminol-2-oxopyrrolidin-1-
35 yhpropanocate

The title compound was prepared using Infermediate 21 and methyl tosylate, and the

synthetic procedure described for Intermediate 22.

Mass spectrum: Found: MH" 467

40 Intermediate 25




synthetic procedure described for Internediate 22. Mss spgétqthrrrlp Found:
MH 467 40 Internediate 25 WD 02/100830 PCTI GBO2102721 42

(2S) - 2- {WOIRLIBUSBO PCT/GBO2/02721

(6- Chl or o- 2- napht hyl ) sui fonyl | (2- oxobut yl ) am nol - 2- oxopvrrol i di n-1-

yl } propanoic acid tent Butyl

(2S)-2-(3S)-3-[[(6-chl oro-2-napht hyl ) sul fonyl ] (2- oxobutyl)am no) - 2- oxopyr
rolidin-I- yl}propanoate (0.07g) was dissolved in DCM (2nml), and
trifluoroacetic acid (2nf) was added. 48 The nixture was stirred at room
tenperature for 1.5h and then partitioned between water and DCM The
organl aye separ a ed i ed r .q esLu ulahat-. .nd
concentPafet " S reEd? 4 ,ﬂ f i ~XALIHES = (0. 0630)
as an ﬁiﬁé@ﬁﬂ_@ﬁﬁ'ﬁ Mass spectrum Found M—I 467 10 Inter madl ate 26
(2S) - Ze({BH)I- BS|-LA{FN RPE2Horo -ty hHiy( Guiﬁiﬂyt}(rzeo)&bn@nbmmd] Psaxobamnylidiram no}
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pr egist*aey"‘i@urﬁa\@ SR POk Bpeerewie 5007 AT v paionss bSRERS Wite

( 2R) - 2ard $EKIM3-Tihef CEIanil dryer 2wamFeraEtgd uffieshypder magnesium sulphate) and
( met hydgrashifgtbd An@xapilidedl préssurd to/diye tHeaale®h®ouds (H02%y) dsidhtbrange gum.

I nter hem stry to that described for Internediate
25, t@Q%&F%e&ﬂmapggﬁdngw\j\giﬁ?grepared Mass spectrum Found: M+ 411

I nternedi ate 28 25
( 2R} 0 2Anterasgyiiale 26 ( 6- Chl or o- 2- napht hvl ) sul fonyl | ani no} - 2- oxopyrrolidin-1-y
1) pr opgggyzgg@tzi{gzlﬁsmﬁgzlmbeﬂﬂﬂm@h!@rc?.i naphthliauiiphaRed - dessriob@d-1f or

I nt er kG noi]c3a01d he t| tle conpound was simlarly pr epar ed. Mass

97,30 . Interne 9 te
(oe)- 2 W%@)*G@ﬂ?ﬁﬁ% o ST STTROY 6 T SRS IECOF Hirsiaty PaMienide - o
xopyr rednieiund wias\irkparefanoat e A sol ution of tent-butyl
(29)5 2vbé3Heciubt FoushInmitod 2+ napht hyl ) sul f onyl ) ami no} - 2- oxopyrrol i di n-
1-y|)propanoate (0.07g) in THE (0.5m) was treated with diisopropyl

azodi car box
ln{ermeglaﬁle 57
(Z2R)-2-{({35)-3-{[(B-Chloro-2-naphthyl)sulio Jll(metMammo] 2-oxopvrrolidin-1-yl}propanoic

acid
20 Using Intermediate 24 and similar chemisiry to that described for Intermediate 25, the title

compound was prepared.
Mass spectrum: Found: MH" 411

Intermediate 28

25 (2R)-2-((38)-3A{l{6-Chlore-2-naphthyl)sulfonyilamino}-2-oxopyrrolidin-1-yl}propanoic acid
Using Intermediate 21 and the procedure described for Intermediate 13, the tille compound
was similarly prepared.
Mass spectrum: Found: MH™ 397

30 Intermediate 29
tert-Butyl (28)-2-{(33)-3-[[(6-chioro-2-naphthvDsulfonyl](2-furylmethylaminol-2-oxopyrrolidin-
1-yi}propanoate
A solution of tert-butyl (28)-2-((3S)-3-{[(6-chioro-2-naphthyl)suifonyljamino}-2-oxopyrrolidin-
1-yl)propanoate {0.07g) in THF (0.5ml) was treated with diisopropyl azodicarboxylate
35 (0.06ml) , 3-furfuryl alcohol (0.030g) and tributyiphosphine (0.075ml) and shaken at room
temperature for 18h. The mixture was concentrated under reduced pressure and the residue
purified by Biotage™ chromatography (eluting with cyclohexane:ethyl acetate 3:1) to give
the title compound (0.015g) as a colourless gum.
Mass spectrum: Found: MH* 533




35 (0.06ml) , 3-furfuryl alcohol (0.030g) and tributyi phospH hety %“.“?)75rrn)
and shaken at roomtenperature for 18h. The m xture was concentrated
under r &daeBOPlessure and the residue purified by Bi ot BgETM02/02721
chromat ography (eluting with cycl ohexane: ethyl acetate 3:1) to give the
title conpound (0.015g) as a colourless gum Mass spectrum Found: Mt
533 z5 v : V6 WD 02/100830 PCT/ GB02/ 02721 43 Using simlar chemstry, but
selecting the appropriate starting materials the followi ng were

prepared: Internmediate 30 5 tert-Butyl43

(2S5)-2-{(3S)-3-[[(6-chl oro-2-napht hyl )sul fonyl | (13-t hi azol - 2-yl met hyl ) am
Pﬁ![ erzrlrésﬁﬁ(gagié{iéﬁlcfli%higtr% B/ult )sg[e%{?r%n&aet s?ppl\r/ggnsates gtea%nrgumateﬁglléntﬂé fgﬂj)tvinSgS'?vere

(2S) - r¢HB/SY:- 3- [ [ (6- Chl or 0- 2- napht hyl ) sul fonyl | (1, 3-thi azol -2-yl neth |

am nol - 2- oxopyrrolidin- 1-y}propanoic acid A solution of tert-butyl

(29) - 35 =3-3[ (6-chl or o- 2- napht hyl ) sul fonyl ] (1, 3-t hi azol - 2-

yl %{D’ égla?’E:)Z-ox rol idin-1-yl}propanoate 0._03q) in DCM (1m ) was
t r eat @Rk (29 e iedif-ghigra-gnaahthytisullaaylicl 3 dhigzot2rvimgvliammebeat ur e
for 1hxomyreplidot livhmopammsid hen 15 concentrated under reduced pressure to
gi ve tinsstdpbbRurormpungiHf 8560199) as a colourless solid. Mass spectrum
Found: M+ 494 Using simlar chemstry, but selecting the appropriate
starting materials the following were prepared: 20 Internediate 32

(2S -@é@@ﬁgﬁﬂ[(&ml or o- 2- napht hyl ) sul f onyl ] (2- f uryl met hyl ) ani nol - 2- ox
opyht d2BH2AEE -3-I¥6-Cinapamaipbihatsufomy/ i Brtbiagbl 2yyimethyhamino]-2-oxopyrrolidin-

(29) - 2-{l{pBMamdicldctP- chl or o- 2- napht hyl ) s ul f onyl | ami no} - 2-

oxopyrg ol -1-yvl)p | C ARGI( 6 ) Ma Found, = M
478 In ergnogjcﬂagt eg% 33{eﬂ ent -_Bu{gS %“é%?%ﬂ@‘é‘% 8(’\%@ @tﬁf@%ijﬁé”ﬁ]m,?w&ollw
S) - 1- HEPEYISVRYr pAGIRYCIIN 1-YAPEp58085! (& B xbp 1iignwas treated with

yl } amitmfdosedcktn abid- @ ni Bnd clized at gaotoryipataiurd0for 1h. The solution was then

1- Peg teoRbdrraYespimen ¥hd et B resird @9 hRe (10e 1 odh§300YSs) 4daanhydesus

THE (2nd.) under nitrogen and cooled to - . n-Butyllithium (1.6Min

hexanes, 0. 273nl) was added
Mass spectrum! Found: MH™ 494

Using similar chemistry, but selecting the appropriate starting materials the following were
prepared:

20
Intermediate 32
(2S)-2-{(3S)-3-[[{6-Chloro-2-naphthyl)suifonyll{ 2-furyimethyl)aminol-2-oxopyirolidin-1-
yilpropanoic__acid _mixture _ with  {28)-2-({38)-3-{[{6-chloro-2-naphthyhsulfonyllamino}-2-
oxopyrrolidin-1-yl)propanoic acid (56:44)

25 Mass spectrum: Found: MH" 478

Intermediate 33 :
tert-Butyl S-chloro-2-[{({(3S)-1-[(1S)-1-methyi-2-morpholin-4-yl-2-oxoethvil-2-oxopyrrolidin-3-
yllamino)suifonyl}-1H-indole-1-carboxyiate

30 1-fert-Butoxycarbonyl-5-chloroindole (0.1g) was dissolved in anhydrous THF (2mi) under
nitrogen and cooled to -78°C. n-Butyllithium (1.6M in hexanes, 0.273ml) was added
dropwise over 10min. After stirring at -78°C for 45min, sulphur dioxide gas was bubbled
through the reaction for 5min. The reaction mixture was allowed to reach room temperature
over 2h and concentrated under reduced pressure to give an off-white solid. The solid was

35 re-suspended in anhydrous DCM (2mil} and freated with N-chlorosuccinimide (0.0584g).
The mixture was then stirred for 1h at room temperature and any remaining white solid
removed by filtration. Half of this filtrate was treated with pyridine (0.017ml) and
intermediate 40 (0.022g). The reaction mixture was stirred at 40°C for 5h and then 72h at
30°C in a sealed vessel. The reaction mixture was washed with water, the organic phase

40 separated and dried (over magnesium sulphate), and evaporated under a stream of nitrogen




dropwi se over 10mn. After stirring at -78C for 45m n, sul pmqu @i mﬁ' de
gas was bubbled through the reaction for 5mn. The reaction nQ ture was
al | owed WO oz/e@8st room t enperature over 2h and concent r atEdr/geaoes27eeduced
pressure to give an off-white solid. The solid was 35 re-suspended in
anhydrous DCM (2ml) and treated with N-chlorosuccinimde (0.0584g). The
m xture was then stirred for 1 h at roomtenperature and any renai ning
white solid renoved by filtration. Half of this filtrate was treated
with pyridine (0.017ml) and Intermedi 4fe 40 (0.022g). The reaction

m xture was stirred at 40C for 5h and then 72h at 30C in a seal ed

vessel . The rea tio washed vm h wat er ani.c phase 40
separ atpeﬂveaﬁd'ea' %%{/}g’?sr%’ ﬁ%@?tﬁrﬁ"%ﬁ?l eéspreaﬁt?“é%g\o%f% @'Yﬁtﬂ??r—&
strear@gmnp_gu_ﬂr(%émm DEOPEEGS OASS02/ 100830 PCT/ GB02/ 02721 44 to give a
r esi duglavhigdnirinms Fpuid: fiilgdsdsy mass directed preparative h.p.l.c. to give
the title conpound (0.011g) as a col ourl ess glass. Mass spectrum Found:
§55 5 Igter diate 34 N-{(SS) 1-[(1
-1+ phol i n-4-yl - 2-oxoet hyl | --2-oxopyrrofidin- 3-

yI j et hléﬁ@mtlmm-ﬂgttﬂkg@ p@mhcamke%ukdefoMHtvhd)miodiein{IB. 284ml) was added
dr opw @Rtiicheduindhiide of | ntermediate 40 (0.4369) and N, Nd

" ;"p%%}{:h(?étﬁ%etsﬁmgﬂ)ﬁ %htggﬁie ﬁﬁmg%&n[ﬂb) UVIag 208 g%‘r)ﬁ%ée g( 5?1”%& %fathte‘?mgg
for 3 HhafB430aed Nhl-dHseneryiethdemie (Radeqle Hbﬁ@dawf@rﬁtf%@ta ) &h§'C OVe'"
cont@nZmiat Eoe midae wasdaliveed po esshreomadergparatiae abd etimed &si Ddeys, Jdravhich

resi dueewe§cti@arvtastaw?eﬁe@%meﬁaeesmhomt@tee G WBdRed PrBSsFO P HRE S

organi ¢ extr v.er I centra

indor §acEdils THE S abp HasitOlRondR HOREAH TM pPORIC A e PHHECAMEE
(silicgamic lﬁxirﬁ@fsvwf%'ﬁ Qﬂﬁﬁiy 0@5%@?@9@ eg}etaiﬁ)eﬁ%@mcetﬂraé%ynd%w@ﬁaw and
t hen epreysuradet give:a medwarfobmlehich tvas ghwifiet hiey tSRH dsiticgnplatimg wWith. 2yh)
?Z } ?5 (é%ﬁ%?éte Llhdithex¥Rs 9: SRAGA btkthteiiNten Mty 3atb MERERA 11318 t38ivé the title
(2S) - 2= dé“?? %)as %F%‘?rm@ 2' -bi thien-5-yl)sul fonyl | am no} - 2- oxopyr r of
i di n- | Mass $prclian S8R0 AMEoB3% i on of tert-butyl

(2S)-2-[(39)-3-ani no-2-oxopyrrofidin-1-yl]propanoate (0.337g) in
acetoqhternhgga{eZﬁm) was treat ed with triethylam ne (0 41 m) and
5' 2 7

pr essdﬂ@lm_ﬁ’!lﬁe reS| due puri fi ed usi ng SPE (am nopr opyl eluting with
met handl jolbtmngiol detthaty i t28¢2e[@ﬁj€ﬂﬂadln©02-6ﬁm')rohdma-3b]puvmarmiaie. {(0.337g) in
acetonitrile (20ml) was treated with triethylamine (0.41ml) and 5'-chloro-2,2"-bithiophene-5-
suffonyl chloride® (0.372g) and stirred at room temperature for 17h. The mixture was
25 concentrated under reduced pressure and the residue purified using SPE (aminopropyt,
eluting with methanol) to give the title compound (0.651g) as a brown oil.
Mass spectrum: Found: MH® 491
Using similar chemistry and Intermediate 9, the fol!dwing were prepared:

30 Intermediate 36
tert-Butyl  {28)-2-[(338)-3-({I[(E)-2-(4-chiorophenvliethenyllsulfonyllamino)-2-oxopyrrolidin-1-

yilpropanoate
Mass spectrum: Found: MH™ 429

35 Intermediate 37
tert-Butyl (235)-2-[{35)-3-{{2-amino-2-oxoethy{(E)-2-(4-
chiorophenvlethenyijsulfonyllamino)-2-oxopyrrolidin-1-yllpropanoate
Using Intermediate 36, and the synthetic procedure described for intermediate 22, the fitle
compound was similarly prepared.

40 Mass spectrum: Found: MH™ 487




Mass spectrum Found: M+ 491 Using simlar chemstry and Internﬁ&l ate 9,
t he foIIovm ng were prepared: 30 Internediate 36 tert- Butyl

(2S) - 2- {f(E)-2-(4-chl orophenyl ) et henyf!| sul fonyl } am no} - 2- oxopyrr
of i di n- I i’]"ﬁ?@panoate Mass spectrum Found: M+ 429 35}’?-771/1‘3@’ Rhte 37
tent- Butyl (2S}-2-1(3S)-3-{(2-am no-2-ox_oetf~yl)f(E)-2-(4-

chl or ophenyl ) et henyl ] sul f onyl } am no) - 2- oxopyrrol i din-1-yl | propanoate
Using Internediate 36, and the synthetic procedure described for
Internediate 22, the title conpound s simlarly prepared. 40 Mass
spectrum Found: M+ 487 WO 02/10083 CT/ GB02/ 02721 45 I nternmedi ate 38
Pert - But yl

(2S)-2-((3S)-3-{(2-am no-2-oxoet hyl){f (5" -chloro-2.2"-bithien-5-yl)sul fon
yl | am nor} 2- pyrrolidin-1-yl)propanoate 5 Using Internmedi ate 35, and

t he s}ﬁ@ﬁ%‘ﬂ—@—éﬁocedure descrl bed for Intermediate 22, the title

' i i a ﬂ@;e:bto@mz’—smmswsmfmmno}-z-

| nt or EREbRIdERIAbrEenBulo (39) - 1- [ (1

R TR L
c aci 82 ignil HY PP in DVF (21) and

O(beMasSrsDa(ztojmqudn)j MHNSBE, N -t et ranet hyl uroni um tetrafl uoroborate
(161g) was added, followed by N, N-diisopropylethylam ne (92ml) and

nor ph The m xture was stirred under nitrogen for 2.5h, and
satp témeoﬁég@%)s 15 ammnl um chI ori de was added The %xture was stirred
f0r101 1 ) rl o N 4 X t b l -‘7 i

separ éﬁ%}elz-(iB@am{gﬁBmfamy)maEbonalmdo}\Ai-bhodwrtom[u-rmd}plrmnarﬂes ac(dL(J%ﬁga was

wei ghigissof8d | oyed byirsat grat eghas odbypeRoaREBoNah- & RN, mét%eﬂﬁ@mﬁ.wam c
ayer IBRolEbete (RURD, @g&j UGS o AN RS S B GRS b5 B i

press
spect PR A, (B M1 TR ‘é?srr‘éfdfeétlé’d@()”(f@S?U @r@#m@nﬂ Sfa(qated aqueous

S) <15 metrhyriurg -chiorigb elasraddey | T2 mikbet as| iiyred dbri thinnin 2hempariioniedthetee et
benzylyater and ethyi acetate. The separated organic phase was washed with lithium chloride
(39)- %d%%?%ve?gh@}erfcméweg b%gggﬁgd Qo&ﬂu% blc?argd?]%% Q@(&Jj !JI’"?E %8%\{6%% Ia%r wass
dried {over sodium sulphate) and concentrated under reduced pressure to give the title
compound (65g) as a yellow solid.
20 Mass spectrum: Found: MH" 376

Intermediate 40

(38)-3-Amino-1-{(1S)-1-methvi-2-morpholin-4-vi-2-oxoethylipyrrolidin-2-one

A mixture of benzyl (3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
25 ylcarbamate (20g), 10 % palladium on carbon (2g) and ethanct {1.3l) was stirred under an

atmosphere of hydrogen for 16h. The reaction mixture was filtered through Celite™ and the

filtrate was concentrated under reduced pressure to give the titte compound (12.3g) as a

pale white oit.

H NMR (D,MeOH): 85.05(1H, dd), 3.59(8H, m), 3.37(2H, m), 2.42(1H, m), 1.75(1H, m),
30 1.30(3H, d) ppm.

intermediate 41
tert-Butvi (28)-2-((33)-3-{[{2-methyl-1,3-thiazoi-4-yl)methyllamino}-2-oxopyrrolidin-1-
ylipropanocate
35 A solution of 2-methyl-1,3-thiazole-4-carbaldehyde (0.028g) in DCM (2mi) was treated with
Intermediate 9 (0.05g) followed by acetic acid (0.013mi} and tetramethylammonium
triacetoxyborohydride (0.116g), and the resultant mixture stirred at room temperature for
66h. The reaction mixture was partitioned between water and DCM. The organic layer was
- separated, dried (over magnesium sulphate) and concentrated under reduced pressure fo
40 give the title compound {0.07g) as an oil.




25 yl carbamate (20g), 10 % pal | adi um on carbon (2g) and et h@;@l %531)
was stirred under an atnosphere of hydrogen for 16h. The r b

m xt ur e Wa2fpsgered t hrough CeliteTM and the filtrate wWST/eBAYEATRY at ed
under reduced pressure to give the title conpound (12.3g) as a pale
white oil. "H NWR (D4AMeOH): 55.05(1 H, dd), 3.59(9H, m, 3.37(2H, m,
2.42(1 H m, 1.75(1 H m, 30 1.30(3H, d) ppm Internediate 41
terf-Butyl

(2S)-2-((39)-3-{f(2-nmethyl -1, 3-thiazol 4@-yl ) et hyl | ani no} - 2- oxopyrrolidin
-1 - I)propanoate 35 A sol ution of 2-met hyl -1, 3-t hi azol e- 4- car bai dehyde
(0.028% Dgl\/l(g %{Peated wth Intermediate9(0 05g) foll owed
b ace o %\Dcec u 8 t et ramet hyl anmoni um tri acet oxyborohydr| de
(o 1164d3ing éﬁmfamée mEdy Pahtelestivadhe aﬁpropra@i@ gerting snatedalp dhatalipeingowere6h.
The r egepared: m xture was partiti oned between water and DCM The organic

| ayer was separated, dried (over magnesi um sul phate) and concentrated

undg,é [ duc _g essure to 40 give the title compound (0.07g) as an oil.
/—ﬂ&@g@—%&%

materlmb@g §ﬂ&trf1@,l F@MW@QANUBE@ prepar ed 5 |ntermed| ate 42 tert But ylI
(2S)-2-{(3S)-2-0x0-3-[(pyridin-4-ylmethyi)am nol pyrrolidin-1-yi}propanoat
e Mass spectrum Found: M+ 320 Internediate 43 10 tert-Butyl

(29) - 211&'535’_2&0 3-[(pyridin-2-yimet hyI )am noi pyrr0| i din-|

-yi 19rlopd VHSS p Ot 3-1i tine n3adipvmleinyedliatopadebte er t - Butyl
(2S) - Zméég,?@ec&m{ﬁ[ (:@u.echlm‘ogg} napht hol )sul fonyl I f(2 met hyl - 1, 3-t hi azol -

15 yl ) et hyl | am no) - 2- oxopyrrolidin-1-yl)propanoate Using Internediate 41
and the synthetic procedure described for Internediate 14, the title
corrpouﬁ&?—&lég—@—ﬁlarl y prepared. Mass spectrum Found: M—|+ 564 20

| nt er nteditattd (25)-2-638)-Bif(§4chloro-2-naphthyhsulfonyil{(2-methyl-1,3-thiazol-4-

(25)5 2yfM@@mhnﬂqhgﬁomﬁbm&ﬂn@mmwbéeuI fonyl | (pyridin-4-ylnethyl
am nol —gng Intermediate 41 and the synthetic procedure described for Intermediate 14, the iitle
compound was similarly prepared.
Mass spectrum: Found: MH" 564

20 Intermediate 45
tert-Butyl (28)-2-{(38)-3-[[(6-chloro-2-naphthylsulfonyll(pyridin-4-yimethylaminol-2-
oxopyrrolidin-1-ylipropanocate
Using Intermediate 42 and the synthetic procedure described for Intermediate 14, the titie
compound was similary prepared.

25 Mass spectrum: Found: MH* 544

Intermediate 46
tert-Butyl (28)-2-{(38)-3-[[(6-chloro-2-naphthvyhsulfonyll(pyridin-2-yimethyllamino]-2-
oxopyrrolidin-1-yl}propanoate

30 Using Intermediate 43 and the synthetic procedure described for Intermediate 14, the litle
compound was similarly prepared.
Mass spectrum: Found: MH* 544

Intermediate 47

35 (28)-2-((38)-3-{[(6-Chlorg-2-naphthyl)sulfonyij[(2-methyl-1,3-thiazol-4-ylmethyllaming}-2-
oxopyrrolidin-1-yl)propanoic acid
Using Intermediate 44 and the synthetic procedure described for Intermediate 13, the title
compound was similarly prepared.
Mass spectrum: Found: MH™ 508

40




oxopyrrolidin-l-yl}propanoate Using Internediate 42 and th@é%%ﬁqmﬁtic
procedure described for Internediate 14, the title conmpound was
sim | ar™p Bregded. 25 Mass spectrum Found: M+ 544 | ntREHEBIH2821 46
tert-Butyl
(25)-2-{(3S)-3-[f(6-chl oro-2-napht hyl)sul fonyil (pyridin-2-yl nethyl)am no
-2- oxopyrroiidin-1-yl}propanoate 30 Using Internedi ate 43 and the
synt hetic procedure described for Internmediate 14, the title conpound
was simlarly prepared. Mss spectrunﬂ7Found M+ 544 internmedi ate 47 35
(2S)-2-((39)-3-{f(6-Chloro-2-naphthyi)sul fonyl I [(2-nmethyl-1,3-thiazol-4-y
s 2- oxopyrrolidin-1-yl)propanoic acid Using Internedlate
%tlﬁ procedure dﬁscrlbed fon Iq&ernedlate 13 %he1t|tle

) 1P =1/ = { )

2000 WOXQBHDROSEONPETHTEOR 02721 47 intermediate 48 (2S5)-2-f
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I‘I‘Oéldl n- é{y so i% notlec a rochl oride Using Interned ate 45 and
rOCH é%ae@rlbedfor Internediate 13, the title 5

ound
corrpjgﬁ%ﬁ W’f@wpwq W*rbrﬁf"ar ed. Mass spectrum Found: M+ 488
I nternmedi ate 49 (2S)-2- f(3S) 3-[1(6-Chl oro-2-na phthyl)sul fonyl |

(pvri }q{er,lmgd,)g[erm; hyI ) ami no] 2-oxopyrrolidin-1 - 10 yl)propanoic acid
hydr o g .l nte i .descri bed
for | ¥ e ra oy - o AR sl

spéet igraeid hed it Interrredl ate 50 5- ChI oro- | -benzofura n To
a sol Usihg nnten‘m@:a:blm and tHeesyhaiatic anockduad bescyibee facCintbrii@did@) 18,nhe title

1- met Hy, o%unHWeTs%r’nWérf‘ oar 4m ) was added copper granules (O. 29) The

r eact{ oM X

Mass spec e FOUNG: S5 at 250C for

15 Intermediate 50
5-Chloro-1-benzofuran
To a solution of 5-chioro-1-benzofuran-2-carboxylic acid (0.2g) in 1-methy!-2-pyrrolidinone
(2ml) was added copper granules (0.2g). The reaction mixture was heated at 250°C for
3.5min in a microwave. The reaction vessel was cooled to room temperature and the mixture
20 combined with four other similar mixtures and the combined mixtures partitioned between
water and diethyl ether. The organic layer was washed with water and brine, dried (over
magnesium suiphate) and concentrated under reduced pressure to give the iitle compound
(0.65g) as a yellow oil.
Gas-chromatography electron-ionisation spectrum: Found: M™ 152, Rt 5.72min
25
Intermediate 51
5-Chloro-1-bénzofuran-2-sulfonyl chloride
n-Butyl lithium (1.6M in hexanes, 0.045ml) was added to a cooled (?8°C) solution of
Intermediate 50 (0.11g) in anhydrous THF (5ml) over 5min. The reaction was stirred for a
30 further 5min, warmed to -45°C and stirred for 40min. The mixture was cooled to -70°C and
sulphur dioxide gas bubbled into the vessel over 7min. The solution was allowed to warm to
room femperature over 45min, and then concentrated under reduced pressure to give a
yellow gum. To a suspension of the gum in anhydrous DCM (4mi} was added N-
chiorosuccinimide (0.118g) and the mixture stirred at room temperature for 75min. The
35 solution was filtered, and the filtrate concentrated under reduced pressure to give the title
compound (0.093g) as a yeliow solid.
Mass Spectrum: Found: MH" 260

Intermediate 52
40 2-Chioro-4-ethenviphenol




3.5mn in a mcrowave. The reaction vessel was cooled to room;ei@ﬁrature
and the mixture 20 conbined with four other simlar mxturds

conbi ned m xtures partitioned between water and diethyl ether. The

or gani ¢ WayIMEds washed with water and brine, dried (ovetCT/GREHEIIUM

sul phate) and concentrated under reduced pressure to give the title

conpound (0.65g) as a yellow oil. Gas-chromatography el ectron-ionisation
spectrum Found: M+ 152, Rt 5.72min 25 Internediate 51
5- Chl oro- | - benzof uran- 2-sul fonyl chloride n-Butyl lithium (1.6Min

hexanes, 0.045m ) was added to a cool €d°(-78C) solution of Internediate
50 (0.11g) in anhydrous THE (5m ) over 5m n. The reaction was stirred for
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dr olfhitsB-levid) RbRi28Mimhe i xture was allowed to warmto O C, stirred for
20m n,*Boolkdiedias 0);-MEtE, &ntaehapob Utli, datrafieddon Lett. (1994), 35(43), 7897-900.
chloro-4-[[(1, 1-di net hyl et hyl ) di met hyl si | yl ] oxy] benzal dehyde* (0.134g) in
dry T F i5n1 %! géadded The reaction m xture was allowed to reach room
tenpe |ght and quenched with saturated aqueous ammoni um

chl or ife&B g-4-dinyIDheRexydiphayIsiang acted with diethyl ether and the
contd rﬁemmmrgajinm exddiaetse (OH38g) dmmien«ble 40 ed2ginater tertaslngdighemisigischiarideThe
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Mal taISS”DhPte)Lfé{@ﬁ%mé@d CRPCB”TT@deaWGﬁdLLC@ﬂtWe%SPQEQJWE ssuka)t oil pgas7 PoNiEd
I nt er nmgtigat 8PE3 (silica, eluting with cyclohexane followed by 5% to 20% ethyl

20 acetate:cyclohexane) to give the titie compound (0.102g) as an oil.
H.p.l.c. (1) Rt 4.71min

Iniermediate 54
3-{{tert-Butyi{dimethyi)silyfioxy}-4-chiorobenzaldehyde
25 A mixture of 4-chloro-3-hydroxy-benzaldehyde* (0.354g), 4-N,N-dimethylaminopyridine
{0.028q), tert-butyldimethylsilyl chloride (0.409g) and triethylamine (0.473ml} in DCM (15mi)
was stirred at room temperature under nitrogen for 19h. The midure was quenched with
saturated aqueous sodium bicarbonate and extracted with diethyl ether. The combined
organic extracts were concentrated under reduced pressure to give an oil which was purified
30 using SPE (silica, eluting with cyclohexane followed by 10% to 30% ethyl
acetate:cyclohexane) to give the title compound (0.42g) as an oi. "
H.p.Lc. (1) Rt 4.11min
*Kelley, J; Linn, J; Selway, J. W. T., J. Med. Chem. (1989), 32(8), 1757-63.

35 Intermediate 55
(E)-2-(3-{{tert-Butyl(diphenyl}silylloxy}-4-chloraphenyl)-N-{{38)-1-[{1S)-1-methvyi-2-morpholin-
4-yl-2-oxgethyll-2-oxopyrrolidin-3-yllethenesulfonamide
Sulphuryl chloride (0.103ml) was added dropwise to DMF (0.116ml} at 0°C under nitrogen,
over 5min. The mixture was allowed to reach room temperature and stirred for 30min.

40 Intermediate 57 (0.293g) in cyclohexane (0.2mi) was added in one portion and the resultant




tent-Butyl (2-chloro-4-vinyl phenoxy)di phenylsilane 15 A mi ng c afies
Internmediate 52 (0.038g), imdazole (0.042g) and tent-butyadi phenyl silyl
chl ori dé¥O (01W8BM) was stirred in dry DVF (0.5m ) at roBfTiGRpRErALur e
under nitrogen for 20h. The m xture was quenched wth water, extracted
with diethyl ether, dried (over magnesi um sul phate), filtered and
concentrated under reduced pressure. The resultant oil was purified
using SPE (silica, eluting with cycl ohexane followed by 5% to 20% et hyl
20 acetate:cycl ohexane) to give the ti e conmpound (0.102g) as an oil. H
p. 1. c. (1) RR 4.71 mn Internedi ate 54
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chloride (0.103nml) was added dropwi se to DMF (0.116ml) at OC under
nitro en[ gveriGSm n. The m xture was allowed to reach roomtenperature
and st 30m n. 40 Intermediate 57 (0.293g) in cyclohexane (0.2ml)
was addelornd-uinxlohereli on and the resultant 0 5 ii 21005 WD 02/ 100830
PCT/3CE0R/ Gy 2bnmdb8und »das erapasedheahgdinairm@iate Bar atd.thd hgnthedt ggotaddrar e
was pPLsshttaniitelat. s£ce, extracted with diethyl ether, dried (over
sodi U;H Sl.ll| p, g&f and concentrated under reduced pressure. This crude
sul fo yP &t &<l treated with Intermediate 40 (0.134g), 4-
di met hyl am nopyri di ne (0.0068g), N, N -di-isopropylethylamne (0.192nl) in
dry DdMefrbedijte 53 and after stirring for 3 days at room tenperature under

ni tgg)gg,ggugﬂg gp]d(,(glg[\gn!@ gg&ﬁﬁéﬁ%{@ Lgs under reduceddpressure The
ny r opiBoE £PPOUE AT Plevais aLo DIRGRERR 58 ahGdpe -RUEd Wresif e to

gi ve &gseiled fomintsimgeigtendt-i fied by SPE (silica, eluting with
cycl olrepaneipRWI68adet ate 19: 1

25 Intermediate 58
(38)-3-{[(6-Chiorg-1,3-benzothiazol-2-yl)thiclamino}-1-[{1S)- 1-methyl-2-morpholin-4-yl-2-
oxoethvllpyrrolidin-2-one
N-Chlorosuccinimide (0.37g) was added to 4-chloro-2-mercaptobenzothiazole (0.5g) in DCM
{15ml) under nitrogen, and stirred at room temperature for 3h. A solution of Intermediate 40
30 (0.569g) and triethylamine (1.04ml) in anhydrous DCM (5ml) were added and the resulting
mixture stirred at room temperature under nitrogen for 2h, The solution was filtered and the
filirate was diluted with DCM. The organic solution was washed with water and brine, dried
(over imagnesium suiphate) and concenfrated under reduced pressure. The residue was
purified by SPE (silica, eluling with cyclohexane: ethyl acetate 1:1 increasing polarity to ethyl
35 acetate:methanol 19:1) to give the title compound (0.3g) as a white solid.
Mass spectrum: Found: MH" 441

Intermediate 59
5-Chiorothieno[2,3-bipyridine-2-sulfonyl chloride




and then 10:1) followed by nass directed preparative h.p.| ? Lﬁﬁe @i}‘jve t he
title conpound 10 (0.0078g) as a colourless gum Mass spec |‘[J ound:
M+ 696 wotlennesdé ate 56 2- Chl or o- 5-vi nyl phenol 15 The tiedeGBODIORNd Was
prepared using Internediate 54 and the synthetic procedure described for
Internediate 52. Hp.l.c. (1) Rt 3.22mn Internediate 57 20 tert

But yl (2- chl or o- 5- vi nyl phenoxy) di phenyl sitane The title conpound was
prepared using Internediate 56 and the synthetic procedure described for
Intermediate 53. H.p.l.c. (1) R 4.68nbB 25 Internediate 58 (3S)-3-f f
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S) - 1- neg hy| - 2- nor L n-4-yl -2- et hyl rrolidin-2-on i

N, OF B BT BN 67 B93en LU A6 AREE PR GoDEet E) SiEB T Tzl e
( 0. 5g)chigio@uol4, 3-binyyidinat €. 1¢iq) i gemydreusdT 8K i(Fmb dvat 15miomitempastian was f or
3h. A sigledtibronfpthel Bing, WREinal & 45°C30d(Brd8Ae)40mnA. Tiid RbiiieaNedeh ©4nt)
n_anhydsousy h(PRILIRER PALBMA0S kS GOUEE b0 TTthUTfe FEAGES R
rpon%tenpera ure under "nitrogen for . The sol'ution was fiTtered and the
filt? A'eWrdstodigagp dgom t{ERSERILreT REeTo AR @ngolhgpi epncRAkiRE sHEIEr PE¥Forat er

and brpressurelr ilée résier wagneisseived uhplatgjroandDChcéntl), atredtedndéth  N-
Cycl onabareiifide (DTGP oY 2MAa atbin LRbeureMer [ihln, Phe Sglibiday L1
ot har B s 0 P98 Phediqted Wb oty il BnEhe el shrfitd
spect r(@rh8gbama yeligisalidy | nt er medi ate 59

5- Ch} avisdsh$mautriush: FobhanyWMHOP Tiefo? diudthaayinechieachatemBs S sieGur OO

02/ 1008 RCTHEB0 Q2 ¥iglerS G | (1BENGIN L. EM i n hexanes, 0. 37n1) was
added to a cooled (-78C) solution of 5-" chlorothieno[2,3-b]pyridine*

(0. 1009% in _anhé/dr ous THE (5nml) over 15min. The reaction was stirred for
a furtiREmM rmed to -45C and stirred for 40mn. The m xture was
cool ecB—Cb|oretﬁi@ﬁ‘o[a[ﬂalb]wrlidjh@rz-s?mifomjl dblogds was bubbl ed into the vessel over
10 . > ; 3 I n,
o - EHE AR RS e AR LARLATIAE RS MBI,
in anH}/n&‘r %q%e 5(2115" ugyﬁlgigt:@deﬁ Hn (exanes, 78 m?) was added dropwise over
Omin and the mixture stirred for a further Smin. The mixture was warmed to -50°C and
stirred for 55min. The reaction was cooled to -70°C, and sulphur dioxide gas was bubbled
through the reaction for 10min. The reaction was allowed to warm {o room temperature and
20 concentrated under reduced pressure to give a yellow residue which was re-suspended in
anhydrous DCM (6ml) and treated with N-chlorosuccinimide (0.189g). The mixture was
stirred for 2h at room temperature and any remaining solid removed by filtration. The filtrate
was concentrated under reduced pressure to give the title compound (0.153g) as a white
solid.
25 Mass Spectrum: Found: MH" 277 for dimethylamine quenched mass spectrum sample
*Barker. J.N, et.al., J. Chem, Res. (1984), (3), 771-795.

Example 1
6-Chloro-N-{(35)-1-(15)}-1-methyl-2-morpholin-4-yi-2-oxoethyll-2-cxopvrrolidin-3-

30 vyl}naphthalene-2-sulfonamide
To a solution of (2S)-2-((38)-3-{[(6-chloro-2-naphthyl}sulfonyllamino}-2-oxopyrrolidin-1-
yl)propanoic acid [Intermediate 17] (0.105g) in DCM (10ml) were added 1-[3-
(dimethylamino)propyll-3-ethylcarbodiimide hydrochloride (0.152g), HOBT (0.107g) and
triethylamine (0.222ml) and the mixture was stirred at room temperature for 30min.

35 Morpholine (0.07ml) was added and the resultant mixture stirred at room temperature for
16h. The mixture was partitioned between DCM and water. The agueous layer was re-
extracted with DCM and the combined, dried (over magnesium sulphate) organic extracts
were concenirated under reduced pressure. The residue was purified using SPE (silica,
eluting with cyclohexane:ethyl acetate 5:1, and ethyl acetate) to give the fitle_compound

40 (0.1g) as a white solid.




chl or osucci ni m' de (0.097g) and stirred at roomtenperature f[J ~HyE n. The
sol ution was |tered, and the filtrate concentrated unde|D reduced
pressur ¢ 82 b‘l"%’ the title conpound (0.198g) as a yel | oRCIBIBIF2ED Mass
Spectrum Found: M+ 277 for dinethylam ne quenched nmass spectrum sanpl e
*Klelm L. H. et.al., J. Heterocycl. Chem (1968), 5(6), 773-8.

| ntermedi ate 60 5-Chl orot hi enof 3, 2-b] pyri di ne-2-sul fonyl chloride 15

5- Chl or ot hi eno[ 3, 2-b] pyri di ne* (0. 29) égas di ssol ved i n anhydrous THE
(10nl) under nitrogen and cooled to -70C. n-Butyllithium (1.6Min
hexanes, 0.780m ) was added dropw se over 10mn and the m xture stirred
for a,\jéérstsgg&r@ﬁnp‘bun‘drhmwmggure was warnmed to -50C and stirred for

55mi n. Tpe gg %Hgn was cooled to -70C, and sul phur di oxi de gas was
bubbl é & reaction for 10m n. The reaction was allowed to warm
to rooﬁmﬁéﬁfd@n eUHE RpG400h Eoat SiG-aPEd Humder BBEHT st pPYEUAS 4 B(give a
yel | owdy, @5 E8a6(®hi, o), Sas-3 29(skspi rded 1 nm), artyy td oug 1XEEK 6dipprand t reat ed
W1 N Qﬁﬂﬁ#&%nﬁﬁ'sw At (RietARIIne 4 ﬂﬁ atd Yifin ateﬁél%rt'hgqol o%n@e?é

roomte Jer it ure and any rerral ni ng so renoved by filtration

filtraf s concentrated under reduced pressure to gl ve the title
conpound (0.153g) as a white solid. 25 Mass Spectrum Found: MH 277 for
di et Iexhapie® quenched nmass spectrum sanmple *Barker. J.N, et.al., J.

Chem %@or&ﬁ?@i@-ﬂ 1 B):2-Be- iRy RS ARl o Or-ak H?J?o%étﬁﬁf‘-b 14( 1 S) 1
vl 1r(j1 mpwm”%.ﬁ%w maﬁﬂgﬁﬁ%és nnX\mg}; u ?i(gﬁy(r) fr of rarm- 3-

Ul T7OTTarn’IT

(28) NE(S§$8§BGM [nghMb 692- napht hyl ) sul fonyl ] ami no} - 2- oxopyrrolidin-I-
yl) pr ¢pganei(e) Res.dedninnt er medi ate 17] (0.105g) in DCM (10m ) were added
1-[3- (dinethylam no)propyl]-3-ethyl carbodii m de hydrochl oride (0.152g),
HOBT :g 10%! and triethylamne (0.222m) and the mxture was stirred at

room ure for 30m n. 35 l\/brphol i ne (0 o7m) vvas added and the
r esiil GaGhlone:iN 31 peth 3 4 |

partltw}mmmféwemf@@wa@d wat er. The aqueous | ayer was re- ext r act ed
wth %glszg Qcﬂ"d?ﬁ" ERNR ma{d,4g gried (over nmagnesi um sul phate) organic

extra(f_ie L gﬁ] ) entrate under reduced pressure. The residue was
uri fiTeR% 'g fsilica, eluting with cyclohexane:ethyl acetate 5:1,
and ethyl acetate) to give the title conmpound 40 (0.1g) as a white
sola0d Exampledf 2665 WD 02/ 100830 PCT/ GBR2/ (}2721 51 Mass spectrum Found:

M 4@6Ch!oro-NjL3g—1 -{{1S)-1-methyi-2-0x0-2-{3-(pyrrolidin-1-ylcarbonylimorpholin-4-yiiethyl}-

2-oxopyrrolidin-3-ylinaphthalene-2-sulfonamide
Mass spectrum: Found: MH" 563
H.p.l.c. (1) Rt 3.08min

25
Example b
6-Chloro-N-I{33)-1-({1S)-1-methyl- 2—{21(methytsulfonyl)methﬂmorphohn-zl -yi-2-0xoethyi)-
2-oxopyrrolidin-3-vllnaphthalene-2-sulfonamide
Mass spectrum: Found: MH" 558

30 H.p.lc. (1) Rt3.17min

Example 6
6-Chioro-N-({(38)-1-{(18)-2-[2-(methoxymethylimorpholin-4-yl]-1-methyl-2-oxoethyl}-2-
oxopyrrolidin-3-yl)naphthalene-2-sulfionamide

35 Mass spectrum: Found: MH*™ 510
H.p.l.c. (1) Rt 3.02min

Example 7 and Example 8
6-Chloro-Z-naphthylsulfonvilaminol-2-axo

40 methylmorpholine-2-carboxamide {isomer 1 and Isomer 2}




Hp.l.c. (1) R 3.13min "HNWR (DAMeOH): 6 8.54(1 H, br.s), 8%?00?6(4H
m, 7.63(1 H dd), 5.00(1 H q), 4.18(1 H, dd), 3.69-3.46(9H,
3.31-3. 29012800889 , 2.27(1 H m, 1.77(1 H m, 1.26(3H, dycvp‘.mm&zwm ng
simlar chemstry, but selecting the appropriate staring materials the
followng were prepared: Exanple 2 6-Chloro-N-03S5)-1-1(1 §)-2
(2, 6-di net hyl nor phol i n-4-yl)-1-net hyl - 2- oxoet hyl | -2- 10
oxopyrrolidi n-3-yl }napht hal ene- 2- sul foggm’ de Mass spectrum Found: M
494 H.p.l.c. (1) R3.16m n Exanple 3
6-Chl oro-N-{(3S)-1-[(1S)-1-net hyl - 2- (3- et hyl nor phol i n-4-yl ) - 2-oxoet hyl | -
2- oxoqéérrnglljldl n- 3- yl } napht hal ene- 2- sul f onam de Mass spectrum Found:
c. (1) R 3.23mn 20 Exanple 4 6-Chloro-N-((3S)-1-{(1

S)-1- n“éﬁﬁﬁpefffa%FQUT MEVP3D1 i di n- 1-yI car bonyl ) mor phol i n-4-yl | et hyl ) -
2- oxopy.pricl (1diRl2B3phihnapht hal ene- 2- sul f onam de Mass spectrum Found: MH+
563 H|§O;lne,e2 (1) Rt 3.08mn 25 Exanple 5 6-Chloro-N-{(3S5)-1-((1

1 2- J fonyl ) met hyl | nor phol i n-4-yi }-2- oxoet hyl )-

oxsopr@ ‘T’pe& ﬁm Eof’rﬁa\@ﬁ ene- 2-sul fonam de Mass spectrum Found: M
558 édDHCp DRE2.9Q6MinR: 3. 17nin Exanple 6 6-Chl oro-N-((3S)-1-{(1
S) - 2-t 2- (et hoxynet hyl ) nor phol i n- 4-y11- 1- et hyl - 2- oxoet hyl } - 2-

oxopyré)% é@ 3-yl) napht hal ene- 2- sul fonam de 35 Mass spectrum Found:
% ( 3.02m n_Exg Ie 7 .and
roI ?éilo opympfidingsay 1 and

| sonmermads @é&trDECFBQQﬁ r\m 575231.100830
H.p.lc. (1) Rt 3.04min

Example 10
15 4-[(25)-2-((35}-3-{[{6-Chloro-2-naphthyhsulfonyllamino}-2-oxopyrrolidin-1-yl)propanoyl]-N.N-
dimethyimorpholine-2-carboxamide
Mass spectrum: Found: MH" 537
H.p.lLc. (1) Rt 2.96min

20 Example 11, Example 12 _and Example 13
4-1(28)-2-((3S}-3-{[{6-Chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1-yl)propanoyl]-N-
(2-hydroxypropylymorpholine-2-carboxamide [isomer 1, Isomer 2 and Isomer 3]
Isomer 1
Mass spectrum: Found: MH" 567

25 H.plc. (1} Rt 2.92min
Isomer 2
Mass spectrum: Found: MH" 567
H.p.lc. (1) Rt 2.91min
Isomer 3

30 Mass spectrum: Found: MH* 567
H.p.lc. (1) Rt 2.92min

Example 14

4-{(258)-2-({35)-3-{[(6-Chlorc-2-naphthyl}sulfonyllamino}-2-oxopyrrolidin-1-ylipropanoyl]-N.N-
35 diisopropyimorpholing-2-carboxamide

Mass spectrum: Found: MH" 593

H.p.Lc. (1) Rt 3.4min

Example 15



52 |Isoner 1 Mass spectrum Found: M+ 523 H.p.l.c. (1) R @éﬁm @99 soner
2 5 Mass spectrum Found: M+ 523 H.p.l.c. (1) RR 2.96mn &B021 02721
Exanpl e YO BZEMHBYr o- N- ((3S)-1-{(1 S)-1- et hyl - 2- oxo- 2- [ 2- PRVIGEILNHIZA- |

-yl car bonyl ) nor phol i n-4-yl]ethyl- 10

2- oxopyrrolidin-3-yl)napht hal ene- 2-sul fonam de Mass spectrum Found: M
563 Hop.l.c. (1) Rt 3.04m n Exanple 10 15 7
4-1(2S)-2-((3S)-3-{[ (6-Cnhl oro-2-napht hyl ) sul fonyl | am no} - 2- oxopyrrolidin-
| -yl) propanoyl | - N, N- di net hyl nor phol i e~ 2- car boxani de Mass spectrum
Found: MH 537 H.p.i.c. (1) R 2.96mn 20 Exanple 11, Exanple 12 and

Exanplge L3S 14(19)-1=methvi-2-0x0-2-[2-(piperidin: 1-yicar iYmorphalin-4-vijethyl}-2-.

GEMEDTS-yiNgapht S I9€nor phol i ne- 2- car boxani de (i soner 1,
| someMd@sapdcthgoneoun81IMHS Gifér 1 Mass spectrum Found: M+ 567 25
Hop. | tep1 €10 RE32494M n | somer 2 Mass spectrum Found: M+ 567 Hp.l.c.
(D) 2.91mn Isomer 3 30 Mass spectrum Found: M# 567 H.p.l.c. (1) R
2.92m n Exanple 14
4-1(2 ) - 3- {f (6- Chl or 0- 2- napht hyl ) sul f onyl | am no} - 2- oxopyrr ol i di n-
| -yi ) ErOplamoN(3S)IN: [ S)36meihys yr-fmetinrpiholneteyRna ahdlipxaat-de xvaiss))-2-
spect iy ahyrFRbnE-viMEbnbRRned-Ritonsmide ¥orffite 3- 4m n Exanpl e 15

Mass spectrum: Found: MH® 509
10 H.p.lc. (1) Rt 2.58min

Example 17
6-Chloro-N-{{35)-1-{(18}-1-methyl-2-ox0-2-[2-(pyrrolidin-1-yimethyl)morpholin-4-yllethyl}-2-
axopyrrolidin-3-vlinaphthalene-2-sulfonamide formate

15 Mass spectrum: Found: MH™ 549
H.p.le (1) Rt 2.58min

Example 18

6-Chloro-N-{(35)-1-[(1$)-2-(2-{[{2-hydroxypropyaminoimethylimorpholin-4-vi}- 1-methyl-2-
20 oxoethyi]-2-oxopyrrolidin-3-ylinaphthalene-2-sulfonamide formate

Mass spectrum: Found: MH" 553

H.p.l.c. (1} Rt 2.55min

Example 19 and Exampie 20
25 6-Chloro-N-[{3S8}-1-({18)-2-{2-[(dimethylaming)methyllmorpholin-4-yl}-1-methyl-2-oxoethyl)-
2-oxopyrrolidin-3-yllnaphthalene-2-sulfonamide formate [lsomer 1 and Iscmer 2]
isomer 1
Mass spectrum: Found: MH™ 523
H.p.lL.c. (1) Rt 2.54min
30 tlsomer 2
Mass spectrum: Found: MH" 523
H.p.lc. (1) Rt 2.55min

Example 21
35 6-Chioro-N-[(3S)-1-({1S)-2-{2-[{diisopropylamino}methylimorpholin-4-vi}-1-methyl-2-
oxoethyi)-2-oxopyrrolidin-3-yllnaphthalene-2-sulfonamide formate
Mass spectrum: Found: MH" 579
H.p.l.c. (1) Rt 2.67min

40 Example 22



a 5 DEC 2005 WO 021100830 PCT/ GB02/ 02721 53 6-Chl oro-l\l—((ﬁ?) [J: E

S) - 1- net hyi - 2- oxo- 2-f 2- (pi peri di n- 1-yl car bonyl ) nor phol i n- 3pft g yl}-2-

oxopyr r ovOde/meo83y| ) napht hai ene- 2- sul f onam de Mass spect r iratT/&Graenct72:IVH+

577 Hp.l.c. (1) R 3.21mn 5 Exanple 16 6-Chloro-N-f (3S)-1-((1

S)-1-nmet hyl - 2-{2-[ (et hyl am no) met hyl | nor phol i n-4-yi ) -2-oxoet hyl ) - 2-

oxopyrrolidin-3-yl | napht hal ene- 2-sul fonam de formate Mass spectrum

Found: M+ 509 10 H.p.l.c. (1) Rt 2.58m n Exanple 17

6- Chl oro-N-((3S)-1-f(1 54

S) - 1- net hyl - 2- oxo0- 2-[ 2- (pyrrol i din-1-yl met hyi) nor pholin-4-yllethyl}-2-
I

oxopyrr a h} hal ene- 2- sul f onam de f or nat e 15 Mass spectrum
Found:&- s1- groxe-Zi@-(piperdintsyimeiymarphol t= 1.7 (1
giehiptrhater phol i n- 4yf) 1 rrethyl 2- 20

oxoet mgsjs- @@ﬁ@ﬁdeLmdP m}-nf,%yl }napht haI ene- 2-sul fonam de formte Mass

spectr 553 Hp.l.c. (1) R 2.55m n Exanple 19 and Exanpl e
20 23 P @fﬁgﬁﬁ?ﬁ*%s,) (1 (D w ™

S) - {2 f (di met hyl am no) met hyl | mor phoi i n-4-yl } - 1- net hyl - 2- oxoet hyl ) -
2- oxofBxangle 28 n- 3- yllnapht hal ene- 2- sul fonam de formate [l somer 1 and

'33 OlfTEfe -EMotSRNBIS )1 RSS2 RPRYS) WB- dﬁ%ﬂ&mmnrﬁ%n 1Hn%tHy| 0. oxé&hyﬁ@ 2.54m n
ExamploioRuTolg Tl nlalghe, 2. 8lfhamde” > T “ o

S) - 2- {MGF{S(QE’ﬁFté‘éID{WdaMFh pﬁet hyl I rmrphol i n-4-yl}-1-net hyl - 2-

oxoHl b ).eX4pRopy6mid | di n- 3-yl | napht hal ene- 2- sul f onam de formate Mss
spectrum Found: M+ 579

Example 24
6-Chioro-N-{{3R})-1-[{13)-1-methyl-2-morpholin-4-yl-2-axoethyl]-2-oxopyrrolidin-3-
yiinaphthalene-2-sulfonamide

15 Mass spectrum: Found: MH™ 466
H.p.l.c. (1) Rt 2.86min

=

Example 25
5-Chloro-N-{(35)-1-[{(15)-1-methyl-2-morphoiin-4-yl-2-oxoethyl}-2-oxopyrrolidin-3-yil-2, 2'-

20 bithiophene-5-sulfonamide
‘tert-Butyl (25)-2-((35)-3-{[(5'-chloro-2,2'-bithien-5-yl)sulfonyllamino}-2-gxopyrrolidin-1-
ylpropanoate [Intermediate 35] (0.217g) was dissolved in DCM (2ml) and treated with
trifluoroacetic acid (2ml} and stirred at room temperature for 2h. The mixture was then
concentrated under reduced pressure to give an oil which was subsequently dissolved in

25 DCM (5mil) and treated with 1-[3-(dimethylamino)propyl]-3-ethyicarbodiimide hydrochioride
{0.256g), HOBT (0.184g) and triethylamine {0.375mi). After the solution had been stirred at
room temperature for 30min, morpholine (0.117ml} was added and the resuitant mixture
stirred for a further 20h. The mixture was concentrated under reduced pressure and the
residue partitioned between DCM and water. The organic component was washed with

30 water and brine, and concentrated under reduced pressure. The residue was purified using
SPE (silica, eluting with cyclohexane; cyclohexane:ethyl acetate 4:1, 1:1, 1:4; ethyl acetate;
methanol:ethyl acetate 1:10; methanol) o give the litle compound (0.078g) as a white solid.
Mass spectrum: Found: MH" 504 i
Hp.lc. (1) Rt 3.17min

35 'H NMR (D,MeOH): & 7.61(1H, d), 7.23(1H, d), 7.22(1H, d), 7.03(1H, d), 5.04(1H, q),
4.21(1H, dd), 3.69-3.46(9H, m), 3.39-3.35(1H, m), 2.39(1H, m), 1.86(1H, m), 1.30(3H, d)
pPpm.

Example 26



Hop.l.c. (1) R 2.67nin 40 Exanple 22 0 5 DEC 2005 WO 02/ 100802005

PCT/ GB02/ 02721 54 6-Chloro-N-((3S)-1-{(1 S)-1-nethyl-2-o0x0-2-(2-(piperid
in-1- yIW@t‘HW’“")}?mrphol in-4-yllethyl}-2- PCT/GBO2/02721
oxopyrrolidin-3-yl)napht haf ene- 2-sul f onam de formate Mass spectrum

Found: M+ 563 H.p.l.c. (1) R 2.62min 5 Exanple 23 6-Chloro-N-((3S5)-1-W
S)-2-[(2R, 6S)-2,6-dinmeth || norpholin-4-yll-I-methyl-2-oxoethyl}-2-
oxopyrrolidi n-3-yl)napht hal ene- 2-sul f onam de Mass spectrum Found: M’
494 10 H.p.l.c. (1) R 3.15m n Exanpl 8224 6-Chl oro- N ((3R)

1- [(18) 1- met h&/l 2- mor phol i n-4-vl - 2- oxoet hyl | - 2- oxopyrrol i di n-3-
yl ¥ naghbhal aieognsinhena 9 st PRREL UM £QUNGiMf.£06 Hp-T-
2 BNYINISS. oxoet hyl | - 2- oxopyrrol idin-3-yl}-2,2'- 20

bi t hllcb@h@rlmeﬁnsdlhtboafamnde’chet gmthdiat yrbcedure described for Example 25, the title
(28) - & §21V\?as(dré;§are&h| oro-2,2' -bithien-5-yl)sul fonyl ] ani no} - 2- oxopyr r ol
apoat i+ medi at e 35] (0.217g) was dissolved in DCM
(2r7$I ?1%5 &é&&eEOWfMH %ﬁl uoroacetic acid (2m) and stirred at room
terrpe'?'@t’&r@)ﬁéﬁaﬁmmThe m xture was then concentrated under reduced
presst &IMR (@DG;)an 76l 1Fyhil ) h7 ae@Hs uhys eopsertt | o), dé 890IH egh, 150652 5HDENUY, 5 )
and t# gk pdqatdb da [y, GHIB YRR IH N XBAHEPYH] 232 I P\?Ji ! H
hydr og¢h ?(E)rlaw (S 56)) H%wo 184 g(an )trleﬁtﬁg@mgrqg 0@73?1353 "After
t he sHIRA-on had been stirred at roomtenperature for 30m n, norpholine
(07417nml) was added and the resultant mixture stirred for a further 20h.
The nExdnwiie2pnas concentrated under reduced p_ressu're and the residue
pa”'mé ?{ﬂf)dz F%Fbﬂféﬁ‘cﬂme éﬁ&mﬁlﬁnvltﬂ}?{(gﬁﬁméﬁw AN MRS NRSed W th

30 wa A g d)lc%-, CENLT ated under reduced pressure. r1ne residue
was p‘i’, i ?. Y ”Q@W'x \Ofhery, gvcmaml Cel uting with cycl ohexane;

cycl dh%mﬁ@teemwmea%ta@deth& syntmehm precefuretdegrrilase fait Examptet2Faros t@ehyl
aces adeenpbiuh@ wasetrdgdiel) to give the title conpound (0.078g) as a white
SOl I Quias MaRBSMERLIAY VO] M4 504

H.plc (1) Rt 2.81min

Example 28

20 N2-[(5-Chioro-2,2'-bithien-5-yDsulfonyl]-N2-{{3S)-1-[{1S)}-1-methyi-2-morpholin-4-yi-2-
oxoethyll-2-oxopyrrolidin-3-yltglycinamide
Using Intermediate 38 and the synthetic procedure described for Example 25, the title
compound was prepared.
Mass spectrum: Found: MH" 561

25 H.p.lc. (1) Rt 2.96min

Example 29
5'-Chloro-N-{cyanomethyl)-N-{(3S)-1-[(1S})-1-methyl-2-morpholin-4-yl-2-oxoethyi]-2-
oxopyrrolidin-3-yi}-2,2"-bithiophene-5-sulfonamide
30 Using Example 25 and the synthetic procedure described for Example 50, the
compound was prepared.
Mass spectrum: Found: MH" 543
H.p.l.c. (1)} Rt 3.34min
Using similar chemistry, but selecting the appropriate staring materials the following were
35 prepared:

=t
=
(D

5

Example 30
Methyl _ N-[(5™-chloro-2,2"-bithien-5-yhisulfonyil-N-{{3S}- 1-[( 1 S}- 1-methyl-2-morpholin-4-yi-2-
oxoethyl]-2-oxopyrrolidin-3-yllglycinate

40 Mass spectrum: Found: MH* 576




Hop.l.c. (1) R 3.17min 35 'H NVR (DAMeCH): 8 7. 61(1 H, d), 3@ H, d),
7.22(1 H d), 7.03(1 H d), 5.04(1 H q), 4.21(1 H dd), %“6@333 %(9H

n), 3.39-3.35(1 H rn), 2.39(1 H m, 1.86(1 H m, 1.30(3H, d) ppm

Exanpl e ¥O @Y1803EC 2005 WO 02/ 100830 PCT7CB02/ 02721 55  PCT/GBO2/62721

(E)-2-(4-Chl orophenyl )-N-{(35)-1-f(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2-

oxopyrrolidin-3-yl}ethenesutfonam de Using Internediate 36 and the

synt hetic procedure described for Example 25, the title conmpound was

prepared. 5 Mass spectrum Found: M+ %2 H. p.Lc. (1) Rt 2.86mn '"H NMR

(CDC13):6 7.46(1 H, d), 7.44(2H, d), 7.38(2H, d), 6.89(1 H, d), 5.35(1 H,

br.d), H‘r‘ﬂﬁﬁ’z‘ m4001H m, 3.69-3.48(9H, m, 3.35(1 H m,

2.62(1 N 06 1.33(3H, d) ppm 10 Exanple 27

N2- {f(E)-2-(4-Chl orophenyl )et henyl | sul fonyl }-N2-{(35)-1-f(1

S) - 1- nigxdgble 2 nor phol i n- 4-yi -

oxotet hylctmarom@mﬂqhsmnét ikgﬁafr%zmn% @ﬁ%»%ﬁd)e{iﬁyﬂ .?bt%mﬂj{g%es AY Na{@g the

synt he e Iy anpl e e title conpound was

prepg xgoullice ool %ﬁr@@ﬁ% 499 H.p.l.c. (1) R 2.81lm n Exanple

28 20 M28$§E¢dmyﬂ<ﬁpénql@H 874 hi en- 5- yI)squonyII-NZ {(39)-1-1(1

S) - 1- ndtghiyd. { B-Rtxghial | n-4-y1-2- oxoet hyl | - 2- oxopyrrolidi n-3-yll

| yci nam de Using Intermediate 38 and the synthetic procedure described

for EXx népl , the title conpound was prepared. Mass spectrum Found:
M—r" .p.l.c. (%) Rt 2.96m n Exanple 29

- 88 - ibii guifersN-{(36)-1 4(18)-1-methyi-2-morpholin-4-yi-2-
S) 1- nmde&ﬁvﬂa—ommhohcﬂinrwt}dlyoﬂ:eoxoet hyII- - oxopyrroli di

-3-yl 2 f &2
T e Mgy OSSR 50 U B R e

Mass spectrum: Found: MH™ 562
15 H.ple (1) Rt 3.21min

Example 33
(E)-2-(4-Chlorophenyl-N-{cyanomethyl)}-N-{{38)-1-{{1S})-1-methyl-2-morphoiin-4-y}-2-
oxoethyl}-2-oxopyrrolidin-3-yilethenesulfonamide
20 Using Example 26 and bromoacetonitrile, and the synthetic procedure described for
Exampie 50, the tifle compound was prepared.
Mass spectrum: Found: MH* 481
H.p.l.c. (1) Rt 3.05min _
Using similar chemistry, but selecting the appropriate starting materials the following were
25 prepared:

Example 34~
(E)-2-{4-Chlorophenyl)-N-{(33)-1-[{15})-1-methyl-2-morpholin-4-yl-2-oxoethvi]-2-
oxopyrrolidin-3-yI}-N-{2-oxobutyl)ethenesulfonamide

30 Mass spectrum: Found: MH* 512
H.p.l.c. (1) Rt 3.13min

Example 35

Methyi N-{[(E)-2-(4-chlorophenylethenylisulfony}-N-{(3S}1-[(1S}-1-methyl-2-morpholin-4-vi-
35 2-oxoethvl]-2-oxopyrrolidin-3-yliglycinate

Mass spectrum: Found: MH* 514

H.p..c. (1) Rt 3.05min

Example 36



conmpound was prepared. Mass spectrum Found: Mi+ 543 H p.{5@EC (0 R

3.34min Using simlar chem stry, but selecting the appropriate staring

mat er i a‘i”@“?’ﬂg’sf‘bl | owi ng were 35 prepared: Exanple 30 MitHygB02/02721

N-f (5" -chloro-2
-bithien-5-yi)sulfonyll-N{(3S)-1-f(1S)-1-nethyl-2-norpholin-4-yl-2-

oxoet hyfl - 2-oxopyrrol id in-3-yl}g |ycinate 40 Mass spectrum Found: MHO

576 t b a-1 Ti WD 021100830 PCT/ 680219?721 56 Hp.l.c. (1) R 3.34mn

Exanple 31 5 -Chloro-N-{(3S)-14(1

S) - 1- - et hyl - 2- nor phol i n- 4-yl - 2- oxoet hyi | - 2- oxopyrrolidin-3-yi}-N-(2- 5

axgb;JNw&n@@m%&@@pﬂvﬁn&yﬁsawn&@Wﬂhgmﬁ 155 1SRERH M HorrRHAY:y MHO 574
Nf(@xou.‘f’mmp’ﬂm' 'ﬂaﬁ&l D%1 ) sul fonyl I - N-{(3S)-1-[ (1S) - 1- met hyl - 2- nor p

hol i nUMQISTQﬂdaGi(o%FEaWBI bwr@im@ytrwmpds,u fhes fiff¢ }comlnpeing ewts i ingpaed nidemnd
al kal Exgnfpydeol ysi s condl tions, the title conpound vvas prepared from

Exagp,{,t S Found WVH} 562 15 Hop.l.c. (1) Rt 3.21 mn
Exanp) o gs%%“’%% FORREM orophenyl) N- ( cyanonet hyl ) - N—{(BS) 1-f (1
S) - 1- it Aol i n-4-y1-2- oxoet hyl | - 2- oxopyrrol i di n- 3-

| } et henesul fonam de 20 Usi ng Exanpl e 26 and bronpacetonitrile, and the
synt hekdrplppcedur e described for Exanple 50, the title conpound was

Pr ePag ShiqrbRe. AREALHUTN- LU0 S8kt nBrohofn 4l b dbedi§300 1 LS NG
%&%5_@55

ar_ C pproprrate startrng naterials the
fon;;) Djﬁi&a mﬂ% 30 (E) - 2- (4- Chl or ophenyl ) - N- f
(39) - &.-SI'OIL(HQH Sf Sidﬁmt)w{@@'hﬂﬂ Bhvdtriethvi-3rimofbholindtrgtdxoathyl]-2-oxopyrrolidin-

3-ylinaphthalene-2-sulfonamide [Example 1] (0.015g) in THF (0.5ml) was treated with

diisopropyl azodicarboxylate (0.01ml) , 3-furanmethanol (0.004ml) and tri-n-butyiphosphine

(0.008mi) and shaken at room femperature for 60h. The mixture was concentrated under
15 reduced pressure and the residue purified by mass directed preparative h.p.l.c. to give the

title_ compound (0.015¢g) as a colourfess gum.

Mass spectrum: Found: MH" 546

H.p.l.c. (1) Rt 3.33min

Using similar chemistry, but selecting the appropriate starting materials the following were
20 prepared:

Example 38
6-Chloro-N-{{3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethvi]-2-oxopyrrolidin-3-yli-N-
(pyridin-3-yimethyl)naphthalene-2-sulfonamide formate

25 The title_compound was isolated from a crude reaction mixture using mass directed
preparative h.p.l.c.
Mass spectrum: Found: MH* 557
H.p.l.c. (1) Rt 2.9min

30 Exampie 39
6-Chloro-N-ethyi-N-{{35)-1-[{1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
yhinaphthalene-2-sulfonamide
Mass spectrum: Found: MH" 494
H.p.l.c. (1) Rt 3.32min

35
Example 40
6-Chiloro-N-{{38)-1-[{1S)-1-methyl-2-morpholin-4-yl-2-oxoethyll-2-oxopyrrolidin-3-yI}-N-(2-
oxobutylinaphthalene-2-sulfonamide
To a solution of (28)2-{(38)-3{[(6-chloro-2-naphthyl)suifonyi](2-oxobutyl)amino}-2-

40 oxopyrrolidin-1-yl}propanocic acid {Intermediate 25)] (0.035q) in DCM (2ml) were added 1-[3-




oxopyrrolidin-3-yl}-N(2-oxobutyl)ethenesul fonam de 30 Mass spectrum
Found: M+ 512 Hp.l.c. (1) Rt 3.13m n Exanple 35 Met hyl 05 DEC 7005
N-{f(E)-2-(4-chl orophenyi)ethenyl|sul fonyl}-N-{(3S)-1

1 (1S) _1-WerB4{M83¢ npr phol i n-4-vl - 35 2- oxoet hyi ] - 2- oxopyr r A T/&BA2/ 7]

gl yci nate Mass spectrum Found: M+ 514 H.p.l.c. (1) R 3.05m n Exanple
36 0 5 DEC 2095 WD 02/1008341 PCTI GB02/ 02721 57

N-{f(E)-2-(4-Chl orophenyl)ethenyllsul fonyl}-N-{(3S)-1-f (1

S) - 1- met hyl - 2- nor phol i n-4-y1-2- oxoet hél ] -2-oxopvrrolidin-3-yl}glycine
Usi ng standard al kal i ne hydrol ysis con Pti ons, the title corrpound was
prepared from Exanple 35 5 Mass spectrum Found M+ 500 Hp.l.c. (1)

S) 1- ﬁ@ifﬁetﬁf‘g%ﬁpfﬁéﬁr'ff’ %Hy?‘{ ?‘é‘i\&“ﬁd% E“r Ogmotﬂﬁé)(fil\&i%?shc}ﬁ 630319) and

oxopvrtrf'Si"iY@i”HU% ()Qlo,ﬁﬂ hfﬁ‘ﬂ%l BRremxtdE W@ﬁa?ﬁfﬂaéi At J6Pt tespPgaiure for 30min.
6- chl okorpNofirte3 8). 6am{) (WicB) addemieaitny the2raspitai ohikinrel sire @ abxaeh Hyhperzhoz dpyrr o

l i dl n- 16“}1 Wr}enﬁianarlaa\tvegl%aaméﬁé& eRaH-AepCR anPhviidd Q- 9&@& QyJHﬁa£ 5ml)

(0° obisieetagivie D i 5“%ﬁ§§§f-ﬂeﬁed“‘%{)?‘U@gR%Q”S%'H“‘sﬁ@i%%%%?r%&n‘?ﬂe
t enper‘aer@r@nf:@mtraie% uncrfﬁereﬁﬁl pressids. doadesitlvatves nyrtied U3y merfiscditected
pr essu;mepac@dvé he.licew gimtheuitlefobe@obyd (el bt aaitetd spliepar ative h.p. 1.

to givg H ?oﬁ g 0.015g) as a colourless gum Mass spectruh
% bl

Found: (1 Rt 3.33mn Using simlar chem stry, but
sel ectlﬂ?d Pl ate starting materials the followng were 20
pr e rié@ing mhapm@eg@tr@, ol electino{the Sppropfigte starting materials the following were
S) - 1- n@rebyted2- nor phol i n- 4-yl - 2- oxoet hyl 1- 2- oxopvrrolidin-3-yl}-N
(pyridi n-3-yl met hyl ) napht hal ene- 2- sul f onam de formate 25 The title
conpound s isolated froma crude reaction m xture using nmass directed
prepargﬁﬂ\ﬁgﬁlp. .C.
N-2-[{6-Chloro-2-naphthylsulfonyl)-N-2-{{35)-1-I{18)-1-methyil-2-morpholin-4-yl-2-oxoethyl}-
15 2-oxopyrrolidin-3-vilglycinamide

The title compound was prepared from Intermediate 26.

Mass spectrum: Found: MH* 523

H.p.l.c. (1) Rt 2.87min

20 Example 42
6-Chiloro-N-{2-furylmethyl}-N-{{38}-1-[( 18)-1-methvi-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-ylinaphthalene-2-sulfonamide
The title compound was prepared from Intermediate 32.
Mass spectrum: Found: MH® 546
25 H.p.lc. (1}YRt 3.33min

Example 43"
6-Chloro-N-{{38)-1-[(1S)-1-methyl-2-marpholin-4-yl-2-oxoethyl}-2-oxopytrrolidin-3-yi}-N-(1,3-
thiazol-2-yimethylinaphthalene-2-sulfonamide

30 The titie compound was prepared from intermediate 31.
Mass spectrum: Found: MH" 563
H.p.\.c. (1) Rt 3.18min

Exampile 44
35 N2-[(6-Chloro-2-naphthylisuifonyl]-N2-((3S)-1-{(18)-2-[(2R.68)-2,6-dirmethyimorphalin-4-yll-
1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-yhglycinamide
The title compound was prepared from Intermediate 26.
Mass spectrum: Found: MH* 551
H.p.l.c. (3) Rt 13.4min
40




Mass spectrum Found: M+ 557 H.p.l.c. (1) R 2.9nin 30 ERAMELEIBY
6-Chloro-N-ethyl -N-{(395)-1-[(1

S) - 1- meWR2L19U53Hr phol i n- 4- vl - 2- oxoet hyl | - 2- oxopvrrol i di FF/GB02/02721

Lr f napht hal ene- 2- sul f onam de Mass spectrum Found: M+ 494 H.p.l.c. (1)
Rt 3.32m n 35 Exanple 40 6-Chloro-N-{(3S)-1--[(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopvrrolidin-3-yl}-N(2-
oxobut yi ) napht hal ene- 2- sul f onam de To sol ution of
(2S)-2-{(3S)-3-[[(6-chl oro-2-napht hyl ?gul fonyl ] (2-oxobutyl)am no]-2- 40
oxopyrrolidin-1-yl}propanoic acid [Intermediate 25] (0.035g) in DCM (2ml)

were added_1=[3 @ Bic 2005 WO 02/ 100830 PCT/ GB02/ 02721 58

Exahmle 45
(di nme arm o) pr opyl | - 3- et hyl carbodi i m de hydrochl ori de (0,044 HOBT
(00 - { AN~ - ~AT i ] ‘4 -0kX th WA | 2 t room

t enpemathyl-&,.3ftbiezdenylmethibephitialone-A-uldfamidewas added and the resul t ant
m Xt UtKe fild éd@%uaa WRPRARED AR HIPME@Bte 446h. The m xture was partitioned
F i

bet ter ..l gueous |l ayer was re 5 extracted with DCM and
thegﬁ@%tg)i neacm ‘ﬁgﬁﬁ‘{-(’)\@, %ﬁ@gnesi um sul phate) organic extracts were

concefthrle €4 Rinkkdmipeduced pressure. The residue was purified using nass
directed preparative h.p.l.c. to give the title conmpound (0.008g) as a

whi t epgahbid-4gMass spectrum Found: M+ 536 Hop.l.c. (1) R 3.20mn 10
R Ol AELERLIAY, 0% BBR PRI EL AL, pR T e &l s

o L 3
aYlgethvhasidiralenas? gfe3s) - 1- 1(1
S) - 1- e tid eRawonng velsipregaryd framoxtzenbyible- 4915
2- OXORNEL Qbhd &Ry Fodihd: GhiyCigranm de The title conpound was prepared from
Intergeql at(ﬁfﬁg’ Mass spectrum Found: M# 523 H p.l.c. (1) Rt 2.87mn
20 ExEit% Q& 0- N- (2-furyl met hyl ) - N-{(3S)-1-f (1
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2-
ox0pyExarhildiad- 3- yl } napht hal ene- 2- sul f onani de
8-Chloro-N-{{335)-1-[(13)}-1-methyl-2-morpholin-4-yI-2-oxoethyll-2-oxopyrrolidin-3-yf}-N-
(pyridin-4-yimethyl)naphthalene-2-suifonamide formate
The title compound was prepared from Intermediate 48.
Mass spectrum: Found: MH" 557

20 H.p.l.c. (1) Rt 2.83min

Example 48
6-Chioro-N-{(3S}-1-[{1R)-1-methyl-Z2-morpholin-4-vi-2-oxoethyl}-2-oxopytrolidin-3-
yhinaphthalene-2-sulfonamide
25 To a solution of (2R)-2-((3S)-3-{[(6-chloro-2-naphthyl)sutfonyl)amino}-2-oxopyrrolidin-1-
yDpropanoic acid {intermediate 28] (0.037g) in DCM (1.0mi} were added 1-[3-
{dimethylamino)propyi]-3-ethyicarbodiimide hydrochloride (0.036g), HOBT (0.025g) and
triethylamine (0.026ml) and the mixture was stired at room temperature for 5min.
Morpholine (0.012m!) was added and the resultant mixiure stirred at room temperature for
30 15.5h. The mixture was partitioned between DCM and saturated sodium bicarbonate
solution and then passed through a hydrophobic frit. The organic extract was concenirated
under reduced pressure and the residue was partially purified using preparative thin layer
chromatography (20cm x 20ctm Tmm thick Whatman PKF.e SiO, plate, eluting with
hexane:ethyl acetate 1:5) to give an impure sample of the {itle compound. This sample was
35 repurified using preparative thin layer chromatography (20cm x 20cm 1mm thick Whatman
PKF .56 SIO, plate, eluting with hexane:ethyl acetate 1:8) to give the title compound (0.036g)
as a white solid.
Mass spectrum: Found: MH* 466
H.p.l.c. {1) Rt 2.95min
40




The title conmpound was prepared fromInternedi ate 32. Mass %gqﬁlﬁrbﬂ%
Found: M 546 25 H.p.l.c. (1) Rt 3.33mn Exanple 43

6- Chl or oOWRHR(1@BPe 1-f (1 S) - 1- et hyl - 2- nor phol i n- 4-yl - 2- ox OREEB02/02721
fl-2-oxopyrrolidin-3-yl}-N(1 3

t hi azol - 2- vl net hyl ) napht hal ene- 2- sul fonam de 30 The title conmpound was
prepared fromlInternediate 31. Mss spectrum Found: MK 563 H. p.l.c.

(1) Rt 3.18m n Exanple 44 35 N2-f(6-Chl oro-2-napht hol)sul fonyl|-N2
((3S)-1-{(1S)-2-f(2R 6S)-2,6-d i nmethyl frpholin-4-yll-

1- net hyl - 2- oxoet hyl } - 2- oxopvrrol i din-3-yl)glyeinamde The title conpound
was pr )Par d4 romlnternediate 26. Mass spectrum Found: MH 551

H. p. | .22 13.4min 40 0 5 Qu 2N5 WO 02/100830 PCT/ GB02/02721 59
Exanpl &ChRreNapethybNXI3S) 319 1R)-| (iethyl-2-morpholin-4-yl-2-oxoethyll-2-oxopyrrolidin-3-

S) - ﬁ lrm}tnbwhthar_eﬁ@rzm%h@nraeyi - 2- oxoet hyl ) - 2- OXOpy][ roli dijn- 3-yi}-N-[(2-
met - 4- .2-S S
conpgﬁ;n%ﬂ UL LRGP e TROMEL AR IS L BRI Ry RO BBy
577 ° Higserked ol FxapPl8 224ni n Exanpl e 46 6- Chl oro- N-{(3S)-1-[ (1
S) - 1- nidaspvépezirinms pbwid: MHF-419 2- oxoet hyfl - 2- oxopyrrolidin-3-yl}-N- 10
(pyri dip:i2: yhreshsnimapht hal ene- 2- sul fonam de formate The title conpound
was prepared fromlInternediate 49. Mass spectrum Found: M+ 563 H. p.Lc.
(1) Rt_3.62m. n 15 Exanple 47 6-Chloro-N-{(3S)-1-[(1
S) - 1- netamale S50 nor phol i n- 4- yi - 2- oxoet hyl | - 2- oxopyrrol i di n-3-yl }- N
( py 1@ dB-Ghibrg-Nafevdmdnethy RiNKEB BREH(2 Sk tiniethy ri-derfholimetve 2Txeethylii?2e conpound
was prepavesidid-omhiirenBek-alRifd8amighhss spectrum Found: M} 557
A solution of 6-chloro-N-{{3S)-1-[(1S)-1-methyl-2-morpholin-4-yi-2-oxoethyl]-2-oxopyrrolidin-
3-yljnaphthalene-2-sulfonamide {Example 1] {0.01g) in THF (2ml) was cooled to -78°C under
nitrogen, and treated with lithium bis{trimethylsilyl) amide (1.0M solution in THF; 0.026mI),

15 followed by bromoacetonitrile (0.013g). The resultant solution was allowed to reach room
temperature and stirred for a further 16h. The mixture was then cooled fo -78°C and further
lithium bis({trimethylsiiyl) amide (0.026l) added. After reaching room temperature, the
reaction mixture was stirred for a further 18h and then guenched by the addition of methanol
{(tml). The resultant solution was concentrated under reduced pressure and the residue

20 purified by mass directed preparative h.p.L.c. to give the title compound (0.003g) as a white
solid.

Mass spectrum: Found: MH" 505
H.p.l.c. (1) Rt 3.16min
Similarly prepared using commercially available alky! halides, were:

25 :
Example 51
6-Chioro-N-methyi-N-{{3S)-1-f(1S)-1-methyi-2-morpholin-4-yi-2-oxoethyil-2-oxopyrrolidin-3-
ylinaphthalene-2-sulfonamide
Mass spectrum: Found: MH* 480

30 H.plc. (1) Rt 3.11min

Example 52
- §-Chloro-N-(3,3-dimethyl-2-oxobutyl}-N-{(3S8}-1-[{18)-1-methy!-2-morpholin-4-yl-2-oxoethyl}-
2-oxopyrrolidin-3-yiinaphthalene-2-sulfonamide
35 Mass spectrum: Found: MH* 564
H.p.l.c. (1) Rt 3.39min

Example 53
N2-{{6-Chioro-2-naphthylsulfonyil-N1-methyl-N2-{{35)-1-[(15)-1-methyl-2-morpholin-4-yi-2-
40 axoethyll-2-oxopyrrolidin-3-yRglycinamide




20 H. p.I. . (1) R 2.83m n Exanple 48 6-Chloro-N-{(3S)-1- [(G%Dtﬂ 7005
R) - 1- met hyl - 2- nor phol i n- 4-y1- 2- oxoet hyl ) - 2- oxopyrrol i di n- 3-
yl }naphf"f’fii‘%ﬂ’ésﬁ sul fonanm de 25 To a sol ution of PCT/GB02/0272]
(2R)-2-((3S)-3-{[(6-chl oro-2-napht hyl )sutfonyl]am no}-2-oxopyrrolidin-I-
yl ) propanoic acid [internediate 28] (0.037g) in DCM (1.0m ) were added
1-[3- (dinethylam no)propyl]-3-ethyl carbodiimde hydrochl oride (0.036q),
HOBT (0.025g) and triethylam ne (O. 026ml) and the m xture was stirred at
roomtenperature for 5mn. Morpholi né? (0.012m ) was added and the
resultant mxture stirred at roomtenperature for 30 15.5h. The m xture
was p e and saturated sodi um bi carbonate sol ution
and tﬁ}iatsstsggés]@gn?ﬁ)ﬁ]% @Ha ydrophobic frit. The organic extract was
concer‘ﬂPb‘Fé&l Rundeminy educed pressure and the residue was partially
purified using preparative thin layer chromatography (20cm x 20cm 1mm
t hi ck EQQ,%H gegy PKF256 Si 2 plate, eluting with hexane:ethyt acetate 1:5)

to ‘«1!‘ ~n th t| Ie oppaund. Th|s aIe as 35
repr|"0 SHEphd 1% g “‘ e T SIG I —
t hi ck YAl faAlzaflln: pI ate, eI utlng W|th hexane ethyl acetate 1:8)

to gi \Mastsiseed:trmh chmo HﬁﬁO@O 036g) as a white solid. Mass spectrum
Found:y %/Hg g t3.bbiin -C. (1) Rt 2.95mn 40 0 5 SEC N135 WO 02/ 100830
PCT/ GBO é? 1 60 Exanple 49 6-Chloro-N-nethyl-N-{(3S)-1-[(1

R) - 1- et hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2- oxopyrr ol i di n- 3-

yi }r@arﬁiﬁmﬁl&iﬁa-z sul fonam de The title conpound was prepared using

| nt er popdhat e 27 m@;mowrﬁdnetﬂ)smhwﬁaldm&) 1-B1gesenidthgd-momhBxatml-g- 1
IE\S/B?:?\I SRESHYI Shatet p.1.c. (1) Rt 3.18mn Exanple 50 10
S)-1- 8 - 2-oxoet hvl ] - 2-

oxopyH@!‘FdWR@? Miapht hal ene- 2- sul f onani de A sol ution of

6- il or o- N-{(35)-1-[(1S)-1-net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2- oxopyrro

i di ng,dmyple) fapht hal ene- 2- sul f onam de [ Exanpl e 1] (0. Olg) | n THE (2ml)
was c“lﬂg—r' C r@ d | i um
. . ] ) ; /|- lyﬂ'\ rpholin-4-yi-2-

Mass spectrum: Found: MH" 552
20 H.p.lc. (1) Rt 3.36min

Example 57
fert-Buty! N-{{6-chloro-2-naphthvl)suifonyl]-N-{{38}- 1-[{18)- 1-methyl-2-morpholin-4-yi-2-
oxoethyll-2-oxopyrrolidin-3-yiiglycinate
25 Mass spectrum: Found: MH" 580
H.p.lc. (1) Rt 3.45min

Example 58
N-[{(6-Chioro-2-naphthysulfonvi]-N-{{35)-1-{{15}- 1-methyl-2-morpholin-4-viI-2-oxeethyl]-2-

30 oxopyrrolidin-3-vilglycine
To a solution of methyl N-{(8-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1-{(1S)-1-methyl-2-
morpholin-4-yl-2-oxoethylj-2-oxopyrrolidin-3-yilglycinate [Example 55] (0.010g) in THF (2mi)
was added lithium hydroxide (0.003g) in water (2mi), and the resultant solution stirred for
16h. The mixture was acidified to pH5 using hydrochlioric acid (2N), and then concentrated
35 under reduced pressure. The residue was purified using mass directed preparative h.p.l.c. to
give the title compound (0.006g) as a white sofid.
Mass spectrum: Found: MH" 524
H.p.l.c. (1) Rt 3.00min

40 Example 59



15 fol | owed by bronpacetonitrile (0.013g). The resul tant sol Ui D6hiEs

all owed to reach room tenperature and stirred for a further 16h. The

m xt ur e Wa$24M8H cool ed to -78C and further [|ithium bis(RGGEGBYABATEN |yl )
am de (0.0261) added. After reaching roomtenperature, the reaction

m xture was stirred for a further 18h and then quenched by the addition
of nmethanol (1 m). The resultant solution was concentrated under
reduced pressure and the residue 20 purjfied by nass directed preparative
h.p.l.c. to give the title corrpound (5370039) as a white solid. Mss
spectrum Found: MH 505 H.p.l.c. (1) R 3.16mn Simlarly prepared

4510 BTGl % 7181 Lol i 05 0805 0280 BIATRL,

6- Chl oro" \l-ﬁrm Hy T =1\
S)-1- ﬁﬂﬁ@ﬂ%@ﬁﬂgﬂmyf 2- oxoet hyl | - 2- oxopvrrolidin- 3-
yl } naphdirminGmeediasull § endfied provbdise sigecritradnior Eeamdte NHhe 4868 co@0othgpwiasc.

(1) Ripr a]:élénn Exanpl e 52

3P %ﬁ“%pﬁ%"%%d?#m%yﬁﬁxSb(‘i%'e% i)+ 2 oxopyr ol

i di n- éipﬂpr{ébﬁt%& @¥e- 2- sul f onani de 35 Mass spectrum Found: MH 564

Hp.l.c. (1) Rt 3.39mn Exarrple 53 N2-[ (6-Chl oro-2-napht hyl ' sul f onyl
N1- rret %o 66(33) 1-f(1S) - 1- et hyl - 2- nor phol i n-4-yl -2- 40

oxoet vl - 2- 0 &1!’ gl_n _}||na"~_l\/lsV\Dl Oq 0

PCT/ CBEZA8575% melhvi-ganorplioined-VigdoxoolyT-2oXenvirgligin-ayli-1- g5 i
Exa%@_w&ﬁugpmM oro-N-{(3S)-1-[(1

S) - 1- et b\doh@ionmf {AB)-Braming i -{@-8pxaatthyl2-mdrshatinyiyld-oxtiethypyrrolidin-2-one -
y| }na htdrale8Res 24('5-}“'((5 @ de Mﬁ@roﬂ@e%tzéféﬁﬁnlg oundly Weke SARiedHsPeHiord-1-(1)

N. f ( 6- (?HF‘%PE?“;EX @gﬁ\yﬁgﬁ ?ré%%e rgtﬁwedaﬂ_e Q@éﬁ) 0%3@;)( ip acetonitrile (2ml) and pyridine

S) - 1- iBORYMD2aneb tehewityre s stipred at room temperature for 72h. Saturated ammonium
15 chioride solution (2ml) was added and the resultant mixture stirred at room temperature for

20min. The mixture was concentrated under reduced pressure and the residue partitioned

between chloroform and hydrochloric acid (2M). The organic layer was washed with

saturated sodium bicarbonate and brine. The organic layer was isolaled, dried {(over

magnesium suiphate) and concentrated under reduced pressure to give the title compound
20 (0.043g) as a white solid.

Mass spectrum: Found: MH" 456

H.p.lc. (1) Rt 2.78min

Example 61
25 (E)-2-{5-Chiorothien-2-yh-N-{{33)-1-[{18)-1-methyl-2-morpholin-4-yl-2-oxoethyf]-2-
oxopyrrolidin-3-yl}ethenesulfonamide '
Route 1-
To a solution of (38)-3-amino-1-[(18)-1-methyl-2-morpholin-4-yi-2-oxcethyllpyrrolidin-2-one
[intermediate 40] (14.9g) in anhydrous acetonitrile (750ml) were added (E)-2-(5-chiorothien-
30 2-yhethenesulfonyl chloride (16.5g) in acetonitrile (250mi) and pyridine (11ml), and the
mixture was stirred at room temperature for 72h. Saturated ammonium chloride solution was
added and the resultant mixture stirred at room temperature for 30min. The mixture was
concentrated under reduced pressure and the residue partitioned between chloroform and a
1:1 mixture of hydrochloric acid (2M) and water. The organic layer was washed with a 1:1
35 mixture of saturated sodium bicarbonate and water, and brine. The organic layer was
isolated, dried (over magnesium suiphate) and concentrated under reduced pressure to give
the title compound (19.3g) as a white solid.
Mass spectrum: Found: MH" 448
H.p.!.'c,. (1) Rt 2.99min




oxoet hyl | - 2- oxopyrrolidin-3-yl}gl cinate Mass spectrum FolrbddEMi® 538
Hp.l.c. (1) Rt 3.12m n 15 Exanple 56 Ethyl

N- F( 6- cHy2U0983Mapht hol ) sul fonvi | - N-{(3S)-1-[(1S) - 1- net KAT/OBAPIFROI i n- 4-
yl -2- oxoethyl | -2-oxopyrrol idi n-3-yi}g lycinate Mass spectrum Found:
VHt 552 20 H.p.l.c. (1) Rt 3.36mn Exanple 57 tent-Butyl

N-[ (6-chl oro-2-napht hyl )sul fonvil -N-{(3S)-1-[(1S)-1-net hyl - 2- nor phol i n- 4-
yl -2- oxoet hyl -2 oxopyrrolidin-3-yl} %yci nate 25 Mass spectrum Found:
WMH 580 H.p.l.c. (1) RR 3.45mn Exang e 58

N-[ (6-Chl oro-2- naphthyl)sulfonvll N{(395-1-[(1

%- é— trﬁMk ?C lr)oehef' Aqhﬁ ¥ - 208MEEt AV1d o H3%) OCRYIH Ok, & Radryigighyci ne
N[ ( ag‘é HH 85] 29 ﬁ%%é%ﬁﬂ@ﬁ%ﬂ NS 6. ). REPEY o051 H gm). 1.34(3H,

mor phd] ppin4- yl - 2 oxoet hyl ] - 2- oxopyrrolidin-3-yl }glycinate [ Exanpl e 551
(0.01@gMein THE (2ml) was added |ithium hydroxide (0.003g) in water
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. ) aphd H&ﬂ"é?f‘é’ ezd émﬂ? onfhi eTb% F‘??@t‘%f"@ﬁrf%‘ﬁ?r&ﬁé%@ Qrﬂi‘dt mainkinRdduthis
descr icogerdtore fBr 2fpl Evaperatibe of ittd evadesheactich wasurepreipapetiea® dbsisogen

spect §a8 a Fne: thMvad Bbrifidd By SPE (sifick) uBhg-POPIHEGHETEAL SQtion [flow rate
10mi/min; fraction size 10mi; UV detecior set at Anax 254nm; O fo 50% ethyl acetate -
cyclohexane over Smin, followed by 50% to 100% ethyl acetate-cyclohexane for 11min and
15 then 100% ethyl acetate for 4min]) gave the titie compound (0.0187g) as a clear oil.
Using similar chemistry to that described for Example 61 Route 1, but selecting the
appropriate starting maierials the following were prepared:

Example 62
20 5-Chloro-N-{{3S}-1-[{15)-1-methyl-2-morpholin-4-vl-2-oxoethvl]-2-oxopyrrolidin-3-yl3-1-
benzothiophene-2-sulfonamide
Mass spectrum: Found: MH" 472
H.p.l.c. (1} Rt 2.8min
'H NMR (CDCI5):8 7.87(1H, d), 7.86(1H, m), 7.78(1H, dm), 7.46(1H, dd), 5.58(1H, br.d),
25 5.02(1H, g), 3.91(1H, m), 3.69-3.44(9H, m), 3.34(1H, m)}, 2.65(1H, m), 2.10(1H, m), 1.31(3H,
d) ppm.

Example 63
6-Chloro-N-{{38)-1-[(1S}-1-methyl-2-morphoiin-4-yi-2-oxcethyl]-2-oxopyrrolidin-3-yl}-1-
30 benzothiophene-2-sulfonamide
Mass spectrum: Found: MH" 472
H.p.l.c. (1) Rt 2.96min
'H NMR (CDCl3):5 7.89(1H, s), 7.85(1H, br.m), 7.81(1H, d), 7.44(1H, dd), 5.46(1H, br.d),
5.01(1H, g), 3.90(1H, m), 3.73-3.48(9H, m), 3.34(1H, m), 2.67(1H, m), 2.10(1H, m), 1.31(3H,
35 d) ppm.

Example 64
5-Chloro-3-methyl-N-{{3S)}-1-[(1S)- 1-methyl-2-morpholin-4-yl-2-oxoethyll-2-oxopyrrolidin-3-
yii-1-benzothiophene-2-suifonamide

40 Mass spectrum: Found: MH" 486




5- Chl or o- N ((3S) - 1- [ (1 05 DEC 208

S) - 1- net hyl - 2- nor phol i n- 4-vyi - 2- oxoet hyl | - 2- oxopyrrolidin-3-yil-1- 10
benzof unea-o23@abf onam de To a sol ution of PCT/GB02/02721
(3S)-3-amno-1-[(1S)- 1-nethyl - 2- nor phol i n-4-yl - 2-oxoet hyl ] pyrrolidin-2-on
e [Internediate 40] (0.077g) in anhydrous acetonitrile (2ml) were added
5-chl oro-1- benzofuran-2-sul fonyl chloride [Internmediate 51] (0.043g) in
acetonitrile (2ml) and pyridine (0.057ml), and the m xture was stirred
at roomtenperature for 72h. Saturated64mmoni um 15 chl ori de sol ution
(2m) was added and the resultant m xture stirred at roomtenperature for
20m n. E {P)ﬁtgre was concentrated under reduced pressure and the

resi dUdPp&r d§N bet ween chl or of or m and hydrochloric acid (2M. The
organi c | ayer was washed with saturated sodi um bi carbonate and bri ne.
The ormainm Bgyer was isolated, dried (over magnesium sul phate) and
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2. 78%i YAlbE ‘~--~ "1’ '“ (E) 2- (5 ChI oroth| en- 2 yI) N—{(BS) 1- f(l
S)-1- riéa&twdpemmmr pbaid: MHEF-4d7- 2- oxoet hyl | - 2-

oxopyry alilcdifyr32Wmat henesul fonanmi de Route 1 . To a solution of
(3S)-3-amno-I1-[(1S)-1-nethyl -2-norphol i n-4-yl -2- oxoet hyl ] pyrrolidin-2-on
e [Intermediate 40] (14.99g) in anhydrous acetonitrile (750ml) were added
(E) - 2-fpmniig B8 ot hi en- 30 2-yl)ethenesul fonyl chloride (16.5g) in

ac et®i-Cyah@eNHZEDN-)(1 SRtk mmyinl-dimerphdirmii v)- Zatxdemijlfdmpm(ﬂ:dm stirred at
room t\@ERRFHMRodaRtide/ 2h- Sat urat ed ammoni um chl oride sol ution was added
and t resulkant ] Gtm@:? rred at roomtenperature for 30m n. The

mi Xt ur Eovad - odgncent der reduced pressure and the residue

parti tileledBE KN chl oroformand a 1:1 nixture of hydrochloric acid
(2M and water. The organic |ayer was washed with a 1:1 35 m xture of

sat 44 at,ee, (ngum bi carbonate and water, and brine. The organic |ayer was
i sol at r egfl zp er,. magpesi LR 2duced
pr essuf- log et Ee e Hi — 38 -5 S
spect rA9PYE? ' i ‘dl) Rt 2. 99m nD5n Z 7MV\O 02/ 100830
PCT/ GB@Q#%E@&U@BFbMd\IW (MCI 3):8 7.48(1 H, d), 7.08(1 H d), 6.90(1 H,

d), 6@%(1% )R@)?_ 2$h“;|.2(1 H br.d), 5.06(1H qg), 3.96(1 H m,

(1) R

3 705 3. 48( 9H, , 3.35(1 H m, 2.62(1 H mM, 2.05(1 H m, 1.34(3H d)
pp
Example 68

5-Chloro-N-{{38)-1-{(1S)-1-methyi-2-morpholin-4-yi-2-oxoethvyi[-2-oxopyrrolidin-3-
viithieno[2,3-blpyridine-2-sulfonamide
Mass spectrum: Found: MH" 473

25 H.pl.c. (1) Rt 2.64min

Exampie 69
5-Chioro-N-{{33)-1-[(1S)-1-methyl-2-morphoiin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
yhithieno{3,2-blpyridine-2-sulfonamide

30 Mass spectrum: Found: MH" 473
H.p.l.c. (1) Rt 2.53min

Example 70
6-Chioro-N-{{33)-1-[(1S)-1-methyi-2-morpholin-4-yi-2-oxoethyil-2-oxopyrroiidin-3-yi}-N-(2-

35 oxobutyl)-1-benzothiophene-2-sulfonamide
Using Example 63 and 1-bromo-2-butanone, and the synthetic procedure described for
Example 50, the titie compound was prepared.
Mass spectrum: Found: MH" 542
H.p.l.c. (1) Rt 3.28min




Route 2 5 To a mixture of Internediate 34 (0.028g), 05 DEl 100
tris(di benzyli deneacetone)dipalladium (0) (0.0028g) and

2- (di - tWoeUR2EPEIBsphi no) bi phenyl (0. 0037g) under nitrogentCuaBIZEded dry
di oxan (0.25nl) and the m xture was stirred for 5min at roomtenperature.
N, N-Di - isopropyl ethyl am ne (0.02nl) followed by

2- br ono- 5- chl or ot hi ophene (0.016nl) in dry dioxan (0.25m) were then
added and the resultant solution was stirred at roomtenperature for 19h
10 and then heated at 80C for 1h. Theb¥eaction was |owered to 60C and

mai ntai ned at this tenperature for 20h. Evaporation of the cool ed
reactian m.xture under stre n|tro en Ve a resj t hat was
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10n /prepareflr acti on size 10m ; UV detector set at X ax 254nm 0O to 50%
ethyl acetate - cycl ohexane over 5mn, followed by 50%to 100% et hyl

acet a gl7q)hexane for 11 mn and 15 then 100% et hyl acetate for 4mnj)
e conpo nd 00 asaclea 0|I US|n S|mlar chemstry
i ' : {13 ho L6508 R-33Wer opri at e

5- Ch'iﬂé@s— %e{c(ra‘ﬁ) F&qﬁ’f{dl MH* 529
S)-1- L ngm,glln4yl 2- oxoet hyl 1- 2- oxopyrrol I din-3-yl }-1-
| op 1-ezne

benzot sul f onam de Mass spectrum Found: M4 472 H.p.l.c. (1)
Rt 2.9mn 'HNW (CDCI3):6 7.87(1 H, d), 7.86(1 H m, 7.78(1 H, dm,
7. 46 (Bxampldd®, 5.58(1 H, br.d), 25 5.02(1 H q), 3.91(1 H m,

3. 69-RChHrN-{(53)-1-81 SA{ Indthy1 P modhBRL kab-o%eth@H-i%épﬁronaha-%ml@H’ d)

gpml 325 )e1 HehBidlrghos 2 df&&a%d% thyl - 2-oxopyrrol id in-3.yil-1-

s TG FHEEIS £ BT RO R ARa 150 A H e POUTRIC IPRedky deppapat for (1)
R 2.D6miple 56 twRl¢ ODAbANDWSS 8e6ad. s), 7.85(1H, br.m, 7.81(1H d),
7 '{Iﬁl(pﬂb‘ljs g@ctruﬁ E6GdmHrsad),  5.01(1 H, q), 3.90(1 H n), 3.73-3.48(9H,

67(1 H, 2.10(1 H, 1.31(3H, 35 d
Damt G AR ST 1 TN Fag (1 ) ppm

S) 1 lﬁ%’f‘%ﬂ“@ﬁﬁ?‘b‘%ﬁﬁ HUMS%}?CUQQGR%@PHSHPFS@ JRO1BYrPateriaie ihg following was
yl } - lprbparedt hi ophene- 2- sul f onam de 40 Mass spectrum Found: MH} 486 ti5 o
; Mb WD 021100830 PCT/ GB02102721

20 Example 73
N2-[(5-Chloro-1-benzothien-2-ylsulfonyll-N2-{{35)-1-[(1S)-1-methyl-2-morpholin-4-y|-2-
oxoethyll-2-oxopyrrolidin-3-vitalycinamide
Mass spectrum: Found: MH* 529
H.p.lc. (1) Rt 2.85min

25
Exampie 74
6-Chloro-N-{(38)-1-[(18)-1-methyl-2-morpholin-4-yi- 2-0xoethyL2~oxopyrrohd|n—3 3-yi}-N-
phenylnaphthalene-2-sulfonamide
A mixture of Example 1 (0.0206g), phenylboronic acid (0.0162mg), copper (it) acetate

30 (0.016g), triethylamine 0.123ml) and powered 4A molecular sieves (dried, 0.1g) in dry DCM
(0.5mi) was stirred at room temperature for 6 days. The reaction mixture was filtered using
SPE (silica, eluting with 30% methanol in ethyl acetate). The organic fraction was
concentrated under reduced pressure to give a brown residue that was purified by mass
directed preparative h.p.l.c. to give the {itle_compound (0.0062qg) as a gum.

35 Mass spectrum; Found: MH" 542
H.p.lc. (1} Rt 3.38min
Using similar chemistry, but selecting the appropriate starting materials the following were
prepared:

40 Example 75



64 H p.i.c. (1) R 3.11 mn Exanple 65 3-Cyano-N-{(3S)-1-f U%lﬂ'ﬁ 2005
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl } - 2- oxopyrrol i di n-3 t

yi | benzew@®sulipegaam de Mass spectrum Found: M+ 407  H p. PCTGCBA)27RE
2.4m n Exanple 66 10

4- Cyano-N-{(3S)-1-f(1S)-1-net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2- oxopyr r ol
I din-3- yl | benzenesuf fonam de Mass spectrum Found: M+ 407 H.p.l.c
(1) RR 2.4min 15 Exanple 67 5-(5-Chioro-1, 3, 4-thiad

iazol-2-y1)-|\|—{(38) 1-((1 S)-1-nethyl - Qﬁm)rphol i n-4-yl -2-oxoet hyl]-2-
oxopyrrol I di n- yI}th| ophene 2- sulfonam de Mass spectrum Found: WMH 506

H. p. 1
S) 1 { 2} NS R / c A 2 51 A .
yflthlmcl@hﬁﬂmm@g@:gﬂﬁm%ﬂﬂe MasS spectrum Found: MH+ 473 25

H. p. | . ®asg dpeckRum?2 F6dmd: MHExGEeEpl e 69 5- Chl oro-N-{(3S)-1-f (1

S) - 1- Mty (RRmmar4hghi n- 4-yl - 2- oxoet hyfl - 2- oxopyrrol i di n- 3-

yI }t ieno(3 bI pyri di ne- 2-sul fonam de 30 Mass spectrum Found: M+ 473
(1) 2.53mn Exanple 70 6-Chioro-N-{(3S)-1-f(1

S) 1 n’é@jszmiﬁi_rmrphol i n-4-yl - 2-oxoet hyl | - 2-oxopyrrolidin-3-yl}-N(2- 35

oxobut giChicko PEfIZOE M98 hemeetRyl Sunbamam-de/-BsixagthEl-aradopy BJidang-yi}-N-

1-bro h thetic procedure described for Exanple
50, tn”BV%%]”r ?gﬁggﬂgggﬁﬁ% Stur;rjgnrepared Mass spectrum Found: M+ 542

Mas’ii eqgpmy c 2iU5
10 H.p.l.c. (1} Rt 3.06min

Example 77
6-Chloro-N-{{3S8)-1-[(13)-1-methyl-2-morpholin-4-yl- 2-oxoethyl]-2-oxopyrrolidin-3-y{}-N-
pvridin-3-yinaphthalene-2-sulfenamide
15 Mass spectrum: Found: MH" 543
H.p.Lc. (1) Rt 3.10min

Example 78

B-Chloro-N-{{38)}-1{(18)-1-methyl-2-morpholin-4-yl-2-oxoethy!][-2-oxopyrrolidin-3-y}-N-thien-
20 3-yinaphthalene-2-sulfonamide

Mass spectrum: Found: MH™ 548

H.p.lc. (1) Rt 3.38min

Example 79

25 N2-[(6-Chloro-2-naphthyl}sulfonyll-N2-((38)-1-{(18)-2-{(2R.68)-2,6-dimethylmorpholin-4-yli]-
1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-vhglycinamide
Using Intermediate 26 and the procedure described for Example 1, the title compound was
prepared.
Mass spectrum: Found: MH" 551

30 H.plc. (1) Rt 3.02min

Example 80
{E)-2-(3-Chloro-4-hydroxyphenyh-N-{(38}-1-[{1S8)-1-methyl-2-morpholin-4-yi-2-oxoethy!]-2-
oxopyrrolidin-3-vi}ethenesuifonamide

35 Sulphuryl chloride (0.036ml) was added dropwise to DMF (0.04ml) at 0°C and the mixture
was stirred at room temperature for 2h. Intermediate 53 (0.102g) in cyclohexane (0.2ml) was
added in one portion and the resultant mixture was heated at 90°C for 6h. The cooled
reaction mixture was poured onto ice and extracted with DCM. The combined organic
extracts were dried (over magnesium sulphate) and concentrated under reduced pressure to

4Q give a brown oil which was treated with sulphuryi chioride (0.035ml) and triphenyt phosphine




WO 02/ 100830 PCT/ GB02/ 02721 65 Using simlar chem stry, but SS%ICe@@E} ng the
appropriate starting materials follow ng was prepared: Exanple 71 5

N2- f ( 6-\ERI 98118188 benzot hi en- 2-yl ) sul fonyl | - N2- { (3S) - 1- f ( PELABRERRR)| - 2- nor
phol i n-4-Y1-2- oxoethyil-2-oxopyrrolidin-3-yllglycinam de Mass spectrum
Found: MH 529 H.p.l.c. (1) RR 2.91mn 10 Exanple 72
5-Chloro-N-{(3S)-14(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet% | - 2- oxopyrrolidin-3-yi}-N(2-
oxobut yl ) - 1- benzot hi ophene- 2- sul f onantde Usi ng Exanple 62 and

1 bronp- 2- but anone, and the synthetic procedure described for Exanple
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sim l C
hoor ofB'r&r rghegm. e EPaTos, Weoh sTa Rt ae g, ERTODH S o 73
N2- f (eGP gree, |aftsesseniratiprundey sadubehpidssNg. $if 88Nag-birgan sohd which was
S) - 1- sty | willh montehaddisted- 40 - 20.04g), 4- dmethyiammopyndme (0.021g), N,N-di-

oxo t [ | 3.0l S n 529
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triet ;g ykgpowered 4A nol ecul ar sieves (dried, 0.1g) in
Was s |rred at roomtenperature for 6 days. The reaction
nii@uré”%b@ ﬁﬁgW@ﬂ using SPE (silica, eluting with 30% nethanol in

et hyl acetate). The organic fraction was concentrated under reduced
pressggkfnti©ggi ve a brown residue that was purified by mass directed

P hen AR MoR A n o BN UL S, £ BRI R OROAG)0 Bl
cheni @9pyrrol m'3“§§?f§l§f‘@5r‘.’éﬁﬁ@ﬁ§pproprl at e st arti ng materials the fol I owi ng

wefle To a solution of Intermediate 55 (0.0078g) in THF (0.3ml) at -78°C under nitrogen, tetra n-
butylammonium fluoride (1M in THF, 0.014ml) was added. The mixture was allowed to warm
to room temperature over 3 days and then concentrated under reduced pressure. The -
residue was purified using mass directed preparative h.p.l.c. fo give the title compound
{0.0043q) as a clear film.

20 Mass spectrum: Found: MH" 458
H.p.i.c. (1) Rt 2.67min

Example 82
6-Chloro-N-{{35)-1-[{15)-1-methyl-2-morpholin-4-yl-2-oxoethvyll-2-oxopyrrolidin-3-yl}-N-(2-
25 morpholin-4-ylethyl)naphthalene-2-sulfonamide formate
Example 1 (0.05g) was dissolved in DMF (1ml) and treated with chloroethylmorpholine
hydrochloride (0.062g) and potassium carbonate (0.093g), and stirred at 40°C for 2h. The
mixture was then heated at 80°C for 8h, cooled and treated with ethyl acetate and water.
The organic extract was dried (over magnesium sulphate} and concentrated under reduced
30 pressure. The residue was purified using mass directed preparative h.p.l.c. to give the fitle
compound (0.018g) as a white solid.
Mass spectrum: Found: MH® 579
H.p..c. (1) Rt 2.56min
Using similar chemistry, but selecting the appropriate starting materials the following were
35 prepared:

Example 83
6-Chloro-N-{(38)-1-(18)-1-methyvi-2-morpholin-4-yl-2-oxoethyl}-2-oxopyrrolidin-3-yl}-N-(2-
pyrrolidin-1-ylethvl)naphthalene-2-sulfonamide formate

40 Mass spectrum: Found: MH" 563




prepared: 40 Exanple 75 0 5 DEC 2005 WD 02/ 100830 PCTI G302/ 02721 6@
6- Chl or o- N- (4-fl uorophenyl )-N-{(3S)-1-1(1 05 DEC 200

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2-

oxopyr r omodizA0®39| } napht hal ene- 2- sul f onam de Mass spect r BGT/GBORUMT21 VH}
560 H.p.l.c. (1) Rt 3.43mn 5 Exanple 76 6-Chloro-N-{(3S)-1-1(1

S) - 1- net hyl - 2- nor phol i n- 4-vl - 2- oxoet hyl | - 2- oxopyrrolidin-3-yl}-N

pyri di n-4-yl napht hal ene- 2- sul f onam de Mass spectrum Found: M+ 543 10
Hp.l.c. (1) R 3.06n n Exanple 77 6-Chloro-N{(35)-1-f (1

S) - 1- net hyl - 2- nor phol i n- 4-yi - 2- oxoet hyPB- 2- oxopyrrolidin-3-yl}-N- pyrid
I n- 3-yl napht hal ene- 2-sul f onam de 15 Mass spectrum Found: M+ 543

H. p. ln@ (1 Mﬁgmn Exanple 78 6-Chloro-N-{(3S)-14(1

S)-1 thh |n4yI 2- oxoet hyl | - 2- oxopyrrolidin-3-yl}-Nthien-
20 3-yl napht hal ene- 2- sul f onam de Mass spectrum Found: M+ 548 H.p.l.c

(1) REgar3@sigs Exanple 79 25
N2- 1(6 IO H- I%JB Qﬁ@gmrﬁﬂétﬁﬁﬂf‘m-@ﬁﬂf = -_rﬁ'e‘%ﬁyj@-morpholin—4-vl—2—oxoetm/u_

s) ToT
?r\ 10@0\4529&1113'\’ aﬁﬁ%&é&f Oﬂﬁ“"d@ 9 Di‘@"f’ym nami de Using Internediate

1O

26 anthah%SLpﬂC(twedlEDen@é\A!dr‘iWed for Exanple 1, the t|tIe conpound was
prepar gl MeBR{EIhipUM  Found: MH+ 551 30 Hop.l.c. (1) R 3.02mn
Exanpl e 80 (E) 2-(3-Chl oro-4-hydroxyphenyl)-N{ 38 1-[(1

S) - 1- net hyl - 2- nor phol i n-4-yl - 2- oxoet hyl | - 2-
oxopypﬁﬁﬁﬂﬁﬁ% yI }et henesul fonam de 35 SuI phuryl chloride (0.036nl) was
addéd NH2HiE-Chlo I3 fiva) ‘ amdolin-4-yi-2-oxoethyl]-2-

oxopyrrolidm-3-vl}ammo)ethvl]acetamlde '

Mass spectrum: Found: MH" 551

H.p.lc (1) Rt 2.91min

15 Example 86
5-Chloro-N-{(38)-1-[(15)-1-methyl-2-morpholin-4-yl-2-oxoethyi}-2-oxopyrrolidin-3-yl}-1H-
indole-2-suifonamide
Intermediate 33 (0.011g) was dissolved in 1:1 TFA / DCM (0.5ml) and allowed to stand at
room temperature for 1h. The mixture was concenfrated under reduced pressure and the

20 residue partitioned between saturated agueous sodium bicarbonate and DCM. The
separated organic phase was dried (over magnesium sulphate} and concentrated under a
stream of nitrogen to give the title compound (0.0082g) as white solid.

Mass spectrum: Found: MH* 455
H.p.lc. (1) Rt 2.97min

25
Example 87
6-Chloro-N-{{358)-1-{(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-y}-1,3-
benzethiazole-2-sulfonamide
Intermediate 58 (0.1g) was stirred at room temperature in anhydrous acetone {3mi) and 5%

30 aqueous potassium permanganate (1.35ml) for 3h, after which additional acetone (3ml) and
5% aqueous potassium permanganate (1.35ml) were added. The reaction mixture was
stirred for a further 18h and filtered through Celite™. The filtrate was concentrated under
reduced pressure and the residue purified by mass directed preparative h.p.l.c to give the
title compound {0.0062g) as a white solid.

35 Mass spectrum: Found: MH' 473
H.pl.c. (1) Rt 2.98min

Example 88
6-Chiloro-N-{(38)-1-I{18)}-1-methyl-2-(2-methyimorpholin-4-yl)-2-oxoethyl]-2-oxopyrrolidin-3-

40 yhnaphthalene-2-sulfonamide




was stirred at roomtenperature for 2h. Intermediate 53 (Qy5HAp00%n

cycl ohexane (0.2nml) was added in one portion and the resultant m xture
was heatY"?AHC for 6h. The cool ed reaction mixture WAST/E8MFEd2ont o
ice and extracted with DCM_The conbi ned organic extracts were dried
(over magnesi um sul phate) and concentrated under reduced pressure to 40
give a brown oil which was treated with sul phuryl chloride (0.035nl) and
tri phenyl phosphine 0 5 DEC 2005 WO 065100830 PCT/ GB02/ 02721 67 (0.1039)
in dry DCM (ca. 0.5mL). After stirring“for 3h at roomtenperature, the
m xture was filtered through a SPE silica cartridge precondi tioned with
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H. p. | pressqre) ait ik BSndue Buwdtied| by 8iass directed preparative h.pl.c. to give the title

(B)- Zc&wﬁ @Hcp(bcm% yﬁmwmﬂwkamM{(SS) 1-4(1

S) - 1- PRl L@p - 2- oxoet hyl -

oxo yrro | Th-3. henesu fonam de 15 To a solution of internediate 55
|H% @'”3n1) at -78C under nitrogen, tetra n- butylamoni um

quorlde (1 Min THF, 0.014nl) was added. The m xture was allowed to warm

to rogmhgRmEy ature over 3 days and then concentrated under reduced
press ] T_E : X »

b p. 1 (S ChiortiRh - et o) ShE
spect mehdiag-vigthengsgionamle ¢ (1) Rt 2. 67m n Exarrple 82 6-Ch
Torld- Eoﬁl(JBShydndfe {©0% dispersion in oit, 0.011g) was added to trimethysulphonium iodide
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hydr oéﬂlc‘oraﬂaéh‘% @3'@6’2‘9‘-)”' r&ﬁd’ Wb?ﬁ?ﬂ?ﬁ@tﬁférf%%%% fﬁ@%@ﬁﬁ)mha?&?l%q forPed at
40C f amzinatuiehend moured entsaseiwater. Abat aglieatis 80iKture rwadh exicaoddd dvitanethyl

tr opt geeinict Bngt ! camglnrbie dnpd W&ﬁrmagngﬁi@nprﬁ%aﬁ‘e)eéﬁg’aﬂ%t eWRSctlr v
(over cORANFSICHM AL PARLCs ANELGRNCA haliith WCL B S B0 Ggatie  The
t i t | e preparatwe h.p.l.c. to give the tle comgound (O 0389) as a co!ourless 01I
Mass spectrum: Found: MH" 462
H.p.lc. (1Y Rt 2.82min
25
Example 90
6-Chloro-N-{{38)-1-{(13)-1-methyl-2-(4-morpholinyl)-2-oxoethyl}-2-oxopyrrolidinyl}thieno[3,2-
blpyridine-2-sulfonamide
The title compound was similarly prepared using Intermediate 40 and 6-chlorothieno[3,2-
30 bipyridine-2-sulfonyl chioride’, and the synthetic procedure decribed for Example 386 (Route
1).
Mass spectrum: Found: MH" 473
H.p.l.c. (i) Rt 2.61min

35 'Prepared according to the procedure described in US6281227.

References
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conmpound (0.018g) as a white solid. Mass spectrum Found: MMJ.[@LQZDDE
Hp.l.c. (1) Rt 2.56mn Using simlar chemstry, but selecting the
appropr i WOd24t@8% i ng materials the follow ng were 35 preperesn/@anpl e
83 6-Chloro-N-{(3S)-14(1 S)-1-nethyl-2-norpholin-4-yi-2-oxoet hyl

] -2-oxopyrrolidin-3-yl}-N(2-

pyrrolidin-1-ylethyl)napht hal ene-2-sul fonam de formate 40 Mass spectrum
Found: MH 563 0 5 ui 2005 WO 02/ 100830 PCT/ GB02/02721 68 H.p.l.c. (1) K
2.58ni n Exanmpl e 84 6- Chl or o- N-12- (di neffyl ami no) et hyl 1- N {(39)-1-f (1

S) - 1- met hyl - 2- nor phol i n-4-yl - 2-oxoet hyl | - 5
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S) - 1- et hyl ClReirfvedusal, Vond M PadgHediAiwl ;|Bazton, Jeffrey N.; Ewing, Wiliam R.;

oxopyr d | I th & t 551
Gk bamérm_ b@@kﬁ@ﬁﬁaﬁ%@é}( Fg np@al%te@w% %f%‘r gm%fl{ Fggmmkls?ﬂ (1968,

S) 1 Q&Fh rpholin-4-yl1-2-oxoethyl|-2-oxopyrrolidin-3-yl}-1 H

I ndol e- 2- sulfonan1de Internediate 33 (0.011 g).was dissolved in 1:1 TFA |

DCM ( On54rk) aszad falihovwaeh bioFsk@h at room tenperature for 1h. The m xture

vas C%&ﬁﬁ'&dﬁse& JHQ&(%sefn?% @o&%?é%sg%@ﬂﬂ thBf dp%%{/lﬁw' 0 E&Mtg%ed

bet wee sat e separate

or gani (Na”ét’ R ﬁg Rilnk Lﬁcng B HHYORRIERIFESERE S er
a ® rl*é@nbemzylnnqaml DO“\FQTQE-PF@'@-QWQEIF@@@OWQQUnﬂhe( 0 cbeBRR)Eenits whbsteate.
sol i d. CMQ@Jr&@aﬂlér%Ucﬁﬂutd?Dﬂﬂm a MM 38 ck HalutionCin dlriq)atH?tsuﬁoﬁcYéﬂaﬂ agbrdpKatp! e
87 6- qyn%}( r%oﬁ§ vJas L{J]elrforéned at qtﬁm erature usm er c ’ng of; SDmM
S)-1- rﬁens &Il Sg%rl\}? NaCl 5m CaClz, 54 con an%)l(no uman ac{ér ?ﬁnall cone. Of
0.0015 U.mi-1). Compound and enzyme were preincubated for 15min prior to addition of the
15 substrate (final conc. of 200uM). The reaction was stopped after 30min with the addition of
soybean trypsin inhibitor or H-D-PHE-PRO-ARG-Chloromethylketone. BioTek EL340 or
Tecan SpecfraFluor Plus plate readers were used to monitor the absorbance at 405nM. To
obtain 1C50 values the data were analysed using ActivityBase® and XLfit®.

20
All of the synthetic Example compounds tested (Examples 1-52, 54-89) exhibited ICs, values
of less than 60uM. Preferably compounds have an ICs value of less than 2uM, more
preferably compounds have an IC5, value of less than 0.1pM.

25 Measurement of prothrombin time (PT) ~ Test 1
Blood was collected into a sodium citrate solution (ratio 9:1) to give a final concentration of
0.38% citrate. Plasma was generated by centrifugation of citrated blood samples at 1200
xg for 20min at 4°C
The PT test was performed at 37°C in plastic cuvettes containing a magnetic ball bearing.

30 50uL of citrated plasma and either 25ul of 2.8% DMSQ for control or 25pL of test compound
{dissolved in DMSO and diluted in water and 2.8% DMSO to give 0.4% DMSO final in
assay) at a concentration of 7-times the final desired concentration was pippetted into each
cuveite. This mixture was incubated for 1min at 37°C before adding 100uL of
thromboplastin mixture (comprising lyophilised rabbit thromboplastin and calcium chioride

35 which was reconstituted in distilled water as per manufacturer’s [Sigmal instructions). On
addition of the thromboplastin mixture, the timer was automatically started and continued
until the plasma clotted. The time fo clotting was recorded (normal range for human plasma
is 10-13 seconds).

40 Method for measurement of prothrombin time (PT) — Test 2




benzot hi azol e- 2- sul fonam de I nternmedi ate 58 (0.1g) was sti r BEIEELBoom
tenperature in anhydrous acetone (3nml) and 5% 30 aqueous potassium

per mangdAtEPH035n) for 3h, after which additional acePGHEBIBMIATM and
5% aqueous pot assi um permanganate (1.35ml) were added. The reaction

m xture was stirred for a further 18h and filtered through CeliteTM The
filtrate was concentrated under reduced pressure and the residue
purified by mass directed preparati vegq. p.l.c to give the title conpound
(0.0062g) as a white solid. 35 Mass spectrum Found: M+ 473 H.p.l.c

(1) Rt 2.98m n Exanpl e 88
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off whee@dsbl i d. Mass spectrum Found: MH+ 480 10 H.p.l.c. (1) Rt
3.17m n Exanpl e 89
(B)-2dH : N fht&)ﬂ N-f(3S)-1-[(1S)-1-net hyl - 2- nor phol i n-
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or gani(ESexs (agive MMEraad MOIMEmdlatesh iomg er eleetiapesly pegsise ienisalite [(ESsiedue

was p%%lt,égq %&Ecﬂﬁsnénﬂréﬁt ed preparative h.p.l.c. to give the title
conmpoun 038g) as ourless oil.

L.C/MS System (3)

Method 2 was conducted on a Waters Xtera RP18 column (3pm, 15cm x 2. Tmm {D) eluting
25 with solvent A (0.1% HCO2H and water) and solvent B (100% acetonitrile, 0.1% HCO2H

and reserpine 2.5ugml-1) at 20°C. The following elution gradient was ran: 0-2.0 minutes 0%

B; 2.0-18.0 minutes 0-100% B; 18.0-20.0 minutes 100%B; 20.0-22.0 minutes 100-0%E;

22.0-30.0 minutes 0%B, at a flow rate of 0.4 ml/minutes. The mass spectra (MS) were

recorded on a Micromass QTOF 2 spectrometer using electrospray positive ionisation
30 [ES+ve to give MH+].

Note: The number given in brackets in the Examples and Intermediates above, e.g. H.p.l.c.
(1), specifies the LC/MS method used.

35 "M nmr spectra were recorded using a Bruker DPX 400MHz spectrometer using
tetramethylsilane as the external standard.
Biotagt—}TM chromatography refers to purification carried out using equipment sold by Dyax
Corporation (either the Flash 40i or Flash 150i) and cartridges pre-packed with KPSil.
Mass directed autoprep refers to methods where the material was purified by high
40 performance liquid chromatography on a HPLCABZ+ 5pm column (5¢cm x 10mm i.d.) with



Mass spectrum Found: M# 462 Hp.l.c. (1) Rt 2.82mn 25 0
6-Chloro-N-{(3S)-1--[(1 Eﬁ?'ﬁ?t%[ﬁ

S) - 1- metWPI02300BA0 npr phol i nyl ) - 2- oxoet hyl ] - 2- oxopyr r ol i di RAYERIZERAEIB, 2-

b] pyri di ne- 2-sul fonam de The title conpound was simlarly prepared using
intermedi ate 40 and 6-chl orot hieno[ 3,2 30 b] pyridine-2-sul fonyl chloride,
and the synthetic procedure decribed for Exanple 386 (Route 1). Mass
spectrum Found: MH 473 H.p.l.c. (1) 2.61 min 35 +Prepared accordi ng
to the procedure described in US6281227. References 40 U5 HE 225 WD
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N- a- beri2ly [(eticritase rptrapliony) geltersy inig- wsenpt eariifiges deidhBY tHermekematorsher
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di nmet hyl i i i ned at
oo {‘VL% g@*ﬂ ‘g?eﬁ@ﬁ@hﬂﬁg EPRLEEE BT ORC B SR A Rea
5 99 2% containing human Factor Xa (final conc. OF 0.0015
U nm-1) Conpound and enzyne were preincubated for 15mn prior to
addition of the 15 substrate (final conc. of 200pM. The reaction was
stopped after 30mn with the addition of soybean trypsin inhibitor or
H D- PHE- PRO- ARG Chl or onet hyl ket one. Bi oTek EL340 or Tecan SpectraFl uor
Plus plate readers were used to nonitor the absorbance at 405nM To
obtH n 1 C50 val ues the data were anal ysed using ActivityBase(r) and
XLfit(r). 20 Al of the synthetic Exanple conpounds tested (Exanples
1-52, 54-89) exhibited |1 C50 val ues



of less than 60p. M Preferably conpounds have an |1 C50 value o SEeqﬁﬂD han
2M nore preferably conpounds have an |1 C50 val ue of |less tha E 25
Measurenent of prothronbin tinme (PT) - Test | Blood was collected into a
sodiumcitrate solution (ratio 9:1) to give a final concentration of
0.38%citrate. Plasm was generated _}gy centrifugation of citrated bl ood
sanples at 1200 xg for 20mn at 4C'." The PT test was perfornmed at 37Cin
pl astic cuvettes containing a magnetic ball bearing. 30 50pL of citrated
pl asma and either 25pL of 2.8% DVBflafge control or 25pL of test conpound
(dissolved in DMSO and diluted in water and 2. 8% DMSO to give 0.4% DVSO
final in _assay) at a concentration of 7-tinmes the final desired
concent f atteoHesRIS IyPpiRatRreddesRasRoyBds offoieda @) This mi xture was
i ncubated for 1mn at 37C before adding 100pL of thronboplastin mxture
(conprising lyophilised rabbit thronboplastin and cal ciumchloride 35
whi ch was reconstituted in distille®waten as per nmanufacturer's [Signma]
instructions). On addition of the thyondoplastin mxture, the tiner was
automatically started and continued ~until the plasma clotted. The tine
to clotting was recorded (normal rapged o human plasma is 10-13
seconds). 40 Method for neasur f prothronmbin time (PT) - Test 2 G S
DEC 2aa WO 02100830 PC /GB02/ 02721 7I0Blood is collected into a sodium
citrate solution (ratio 9:1) Roé.give a final concentration of 0.38%
citrate. Plasma is generated B\ Pr ugation of citrated bl ood sanples
at 1200 xg for 20mn at 4C. 5 The PT test is perforned at 37C in plastic
cassettes and using a MCA210 M craosianpl e Coagul ation Anal yzer (Bi o/ Data
Cor poration). For assay, 25 ul off plagma containing test conpound at
concentrations ranging fromO0.1 tlp 10 %M%made froma 1 mM stock
solution in 10% DVSO and pl asma) amd 25 ulb)of Thrombopl astin C Pl us
(Dade Berhing) are automatically injected into the cassette. Upon
addi tion of the Thronboplastin C Plus, the 10 instrunment determ nes and
records"P%&Mine to clot (normal range for human plasma is 10-13
seconds). General purification and anal ytical nethods Analytical HPLC
was conelGbedsénls ahyStiaeh C oSl bikUCABZHMeHg, ol 1umyINFIRY -3, ARINHCARP, 4. 6rm
ID) elutjing with_0.1% HCO2H and 0.01 M anmoni um ac%tate in water (solvent
A, anahﬁgl%?é@e?'oﬂri pﬂ“i"ﬂb%{ﬁa FOH8%, PR Tin HatRr NEsHISPENeT B) O 8sing t he
fol | ow R@nletdd aBmagt adiestycid- rodp ﬁbmgtcﬁﬁo%,suﬁsﬁut@d23|yrﬂa1u§eﬁ$ono]!3100%,
4.2-5.3 mnutes 1009 .3-5.5, mnutes 100,098 at ow rate 3
i B BRI e K BhBE TS -C A fp cind W reBrécb Sehl -

CO,H, -CONRR®, -COC, salkyl, -CO,C,.salkyl, phenyl or 5- or 6-membered aromatic or

non-aromatic heterocyclic group containing at least one heteroatom selected from O, N

or S, the phenyl or aromatic heterocyclic group being optionaily substituted by one or
more substitutents selected from: -C.aalkyl, -C,.alkoxy, -C,.3alkylOH, halogen, -CN, -
CF,, -NH;, -CO,H and -OH;

R? and R® independently represent hydrogen, -C1_salky! or -CF with the proviso that one
of R? and R® is -C,.salkyl or -CF; and the other is hydrogen;

R® and R° independently represent hydrogen or -C,_salkyl;

A represents a group selected from:



recorded on a Fisons VG Pl atform mass spectroneter using el eCtlLprlgﬂﬁ
positive ionisation 20 [(ES+ve to give MH and M NH4){ nol ecul or
el ectrospray negative ionisation [(ES-ve to give (MH- nolecular ion]
nodes. LCI M5 System (3) Method 2 was conducted on a Waters Xtera RP18
colum (3pm 15cmx 2.1lmm ID) eluting, 25 with solvent A (0.1% HCO2H and
wat er) and solvent B (100% acetonitrile, 0.1% HCO2H and reserpine

2. 5pgm -1) at 20C. The followi ng elution gradient was ran: 0-2.0 ninutes
0 mputes 0-100% B; 180200t§‘100%3 20.0-22,. 0

, a

0% B; 2.0-1.8;

m nutes 100 0%3 D-30.0 minu %3 at fT oy te of 0,4

m / mi nut es. ‘The spedfr.aelf u 7t eco ded &n a(M:Herdes ?r?—
spect r ometer ~usi ng~€l ectrospray pesitive ioni i‘on 30 [EStve to give

MH+J. Note: The nunber gl ven in brackets in the Exanpl es and

| nt er nedi at es abov cifies the met hod used.
35 "H nnr spect ﬁged g a\Br r DP. spectromet er
using tetraneth t he ext dard. BiotageTM

chr omat ogr aphy ref to purificati on caer ed out u5|ﬁg equi pnent sol d by

Dyax Cor por gfion (elther the Flash 40i or Flash 150i) and cartridges
pre-packed wiih KPSil. Mass directed autoprep refers to nmethods where the
mat eri al erformance |iqui hr omat ogr aphy on a
HPLCABZ+ wi.sh a 5 DEC/2005 WO 92/ 100830

- 5%

HCO2H) utilising the follow ng gradie
m nutes 5%B, 1.0-8.0 m nutes 5-X30%8B, 8.0-8.9 mnutes SO‘PB—NB 9-9.0

m nutes 30- X95%B, 9.0-9.9 mnutes 95%8, 9.9-10 m nutes 95,0 at a flow
rate of 8nml m nutes' (System2). The G lson 202-fraction collector was

t ri gger etirdpyesantsondGr Rvabbional MitsstuSpts dndepmedantly saledet éotri najoganeanaass  of
interest Hydr pophobic frits refers to filtration tubes sold by Wat man.
SPE (sol |’Eil phase extraction) refers to the use of cartridges sold by

I nternational Sorbent Technology Ltd. TLC (thin |ayer chromatography)
refers tW represardeanbptitln@ pibattesntsGl.chidyy Merck coated with 10 silica gel
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alk represents C,.alkylene or C..aalkenylene,
T represents a heteroatom selected from O, S or N;

B represenis one or more optional substituents on ring carbon atoms selected from: (i)
one or more substituents selected from -CF;, -F, -CO;H, -Cisalkyl, -C,salkylOH, -(C,
salkyl)NRPR®, -(Cqo.5alkyl)CONRR® and -(C.salkyl})CO,C,salkyl, -CONHC, alkylOH, -
CH,NHC,.;alkytOH, -CH,OC salkyl and -CH,SO,C4 salkyl;

(ii) a group -Y-R®,

Y represents -C,aalkylene-, -CO-, -C ;alkyINH-, -C,,alkyINHCO-, -C,;alkyINHSO,-, -
CH,NHSO,CH.- or a direct link,

R® represents pheny!, a 5- or 6-membered cycloalkyl or a 5- or 6-membered heterocycle
containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by one or more substituents selected from: -Ciaalkyl, -Cisalkoxy, -Ci.
salkylOH, halogen, -CN, -CF3, -NH;, -CO;H and -OH; or



1. The present invention provides conpounds of formula (i): I-ngl}ﬁfzm@
R?>”' R3 1-'" Nwherein: R represents hydrogen, -C _&al kyl, -C3_ enyl ,
- C2_3al kyl NRbR, -C2_3al kyl NHCORb, phenyl or a 5- or 6-nenbered aronatic
het erocyclic group, the phenyl or 5- or 6- nmenbered aromatic heterocyclic
group being optionally substituted b¥5hal ogen, or R represents a group
X-W wherein X represents -Cl. 3al kyl ene- and Wrepresents -CN, - CO2H,

- CONRbRc, -COC, 6al kyl, -CO2C1_6al kyl, phenyl or 5- or 6-nenbered

aromat i QjiiPla sd¥@Rd &ngnRt vkiches eiRey®l ihe HIQUREOMhE! BhBRiAR' [@askn@ne
het eroatom sel ected fromO, N or S the phenyl or aromatic heterocyclic
group beéi"igY ot Porfil Pynnisted tyeealkYy ooNe O 2 RorE SUISSRRere éretSe| ect ed
f E:%fan - @;ﬁ@éy‘éﬁ’d grouﬁigmggin_h‘@w ,Ieasg@n.e??étlébﬂagﬁa sé‘lé{:t@ﬁﬁgm o QMor ‘S,C%‘rlﬁgthle[( N:‘Qi

- and -OH R2 and, i ndependen represen rogen, - al kyl or
G5 s Y PUo AP BIDR R Dt 1S Suba g oded Ty and

t he ot het, higylWLared,; -0R0alRPOHRNEIBgED et el ¥ NHe pOEs BRind RRET ogen or
-Cl.3al kyl; A represents a group selected from 0 5 DEC 2005 74 z z CN
N---N z Z represents one or two, Oﬁﬁ)ti onal substituents independently

sel ect e APORMRAEHYEh achatablg ferpiives gt s an optional substituent
-Cl _3alkyl, alk represents C2_3al kyl ene or C2_3al kenyl ene, T represents

a het er ARABERLAE EEBafh@ITh Qiaird 1HaviNg 1R RRGIESENt S one or nore opti onal
substituents on ring carbon atons selected from (i) one or nore

substituents selected from-CF3, -F, -CO2H, -C1.6al kyl, -C _6al kyl CH,
-(C1 _ 3alkyl)NRoR, -(Cg.3alkyl) R and - (C0_3al kyl ) CO2C1_3al kyl ,
- CONHC2_3al kyl OH, - CH2NHC2_ 3al kyl C]—I,N;CH OCl1_3al kyl and

- : S
CH2SQ2C, _3al kyl ; A\
O O
RY, | v
Ra;kfo

N

E\,
7

0

wherein: R' represents hydrogen, -C,salkyl, -Cjsalkenyl or a group X-W, wherein X
represents -Cqsalkylene- and W represents -CN, -CO;H, -CONRPR®, -CORalkyl, -
CO,Cy.¢alkyl, phenyl or 5- or 6-membered aromatic heterocyclic group containing at
least one heteroatom selected from O, N or S, the pheny! or aromatic heterocyclic group
being optionally substituted by one or more substitutents selected from: -C; jalkyl, -C,.
aalkoxy, -CsalkylOH, halogen, -CN, -CF3, -NH;, -CO,H and -OH,

R? and R? independently represent hydrogen, -Cqsalkyl or -CF; with the proviso that

when one of R? and R® is -C_salkyl or -CF;, the other is hydrogen;
R® and R® independently represent hydrogen or -C,_salkyl;

A represents a group selected from:

S
O <1
L{Cz_s)aikﬁz S \ #z



(ii) a group -Y-Re, Y represents -Cl. 3al kyl ene-, -CO, -C1_3alﬁ¥ NEY f
- Cl- 3al kyl NHCO-, - Cl1-3ai kyl NHSO2-, - CH2NHSQ2CH2- or a direct E&e
represents phenyl, a 5- or 6-nenbered cycloal kyl or a 5- or 6- member ed
heterocycle containing at |east one heteroatom selected fromO, N or S
each of which is optionally substituteed by one or nore substituents
selected from -Cl1_3al kyI , -Cl _3al koxy, -Cl1 3al kyl OH, hal ogen, -CN,
-CF3, -NH2, -CO2H and -OH or -(C2 3)alk -(C2_3)al kenyl ene 0 5 DEC 2415
75 (iii) Zdewesesiean ppiipnRt subsiityentielongsed to t he heterocyclic ring,
wherein Rf represents phenyl, a 5- or 6-nenbered cycloal kyl group or a

5- or 6-gR t@él?f@né Srallthﬁ\]R/%BQCyC' icC group containing at |east one
ro

het er oat om seI ect m O 'S, and the fused bicyclic group is
optionally substituted by one or nore substituents selected from -

C, -, , al kylrepreginigahRisxgatom Gelegtal knphGhor Nal ogen, -CN, -CF3i -NH2, - CO2H
and -OH, and pharnmaceutical acceptable derivatives thereof. 2. A conpound

I I
Py ogent ropibsEif b br AR AhnasdeiTHe ohisil g S SeleBtebE A o
-C1_3al ky»henemomrdutwlwpise@@ﬁeﬁ fr@N CFQGEH:O O@NHbF& s2BPR;C-aalkWPH, - -

CO2C1 6a|r(|(lfyla y‘W‘t Saﬁﬁle(t?eNabmegﬁé%lﬁéwzr "gﬁ:terocycl ic group

containingat’ ' |e roatom's N or S, the phenyl
or aromatic heterocyclrc group being optionally substituted by one or
mor e subgi)iatgneweniYsRSel ected from -Cl1_3alkyl, -Cl_ 3al koxy,

-Cl_3al kyl OH, hal ogen, -CN, -CF3, -NH2, -CO2H and -OH R2 and R3

i ndepe

P b8 B S BT Gl . Sy B T By

Rb and RC%hNHBéH@HnK*ydnegnmkent hydrogen or -Cl_3alkyl; A represents a
group selected from z -(C2,3)alk \ // Z 0 5 DEC 2005 76 Z represents an

o oo b el S5 el BRERG o Y bonemSt BB S0
containing at least one heteroatom selected from O, N or S, each of which is optionally

substituted by one or more substituents selected from: -Cisalkyl, -Cy.alkoxy, -C,.
;alkylOH, halogen, -CN, -CF,, -NH,, -CO,H and -OH; or

(i) a second ring R" which is fused to the heterocyclic ring, wherein R’ represents
phenyl, a 5- or 6-membered cycloalkyl group or a 5- or 6-membered aromatic
heterocyclic group containing at least one hetercatom selected from O, N or S, and the
fused bicyclic group is optionally substituted by one or more substituents selected from: -
Ci.aalkyl, -Cq.zalkoxy, -C,aalkylOH, halogen, -CN, -CF3;, -NH,, -CO,H and -OH;

and pharmaceutically acceptable salts and solvates thereof.

3. A compound as claimed in claim 1 wherein R' represents hydrogen, -Cysalkyl, -Cs.
salkenyl, -C,.;alkyINRPR®, -C..;alkyINHCOR®, phenyl or a 5- or 6-membered aromatic
heterocycle, or R' represents a group X-W wherein X represents -C.salkylene- and W
represents -CN, -CO,H, -CONR"R®, -COCsalkyl, -CO,Csalkyl, or a 5- or 6-membered
aromatic or nonaromatic heterocyclic group containing at least cne heteroatom selected
from O, N or S.

4. A compound as claimed in any one of claims 1-3 wherein R” represents -C..salkyl or

hydrogen.



B represents one or nore optional substituents on ring carbon at!ﬂ”ﬁtﬁ g
selected from (i) one or nore substituents selected from-CF3 7ﬂ8
-C2H, -Cl1_6alkyl, -C, _salkylOH, - (Cl1_3alkyl)NRbRC, -(CO 3al kyl) CONRbRc
and -(Q0_3al kyl)C>2C, _3alkyl; (ii) a group -Y-Re, Y represents

-Cl_3al kyl ene-, -CO, -Cl1_3al kyl NH, 71 _3al kyl NHCO-, -Cl _3al kyl NHSO2-, -
CH2NHSO2CH2- or a direct link, Re represents phenyl, a 5- or 6-nenbered
cycloal kyl or a 5- or 6- menber ed het erocycl e containing at |east one

het er oat mhsempotrtiag cleimed inkngons of elainis b# witsregh R°sempsérdn al-lagikyl or
substi tuthg@r Qé/ one or nore substituents selected from -C, _3al kyl,

-Cl. 3al ko -Cl1_ 3alkyl OH, halogen, -CN, -CF3, -NH2, -CO2H and -OH or
(i) a second ring Rf which is fused to the heterocyclic ring, wherein
Rf 1 epr eSehAtcsmpplreisd claisne8-in eny Grereindtme d -yiodreal K yeprepeotsphydrogan 6¢ a or

6- menber rec i

et or oat o SLPER e R HOCHY, CONOHD CRM R RlcH R NS

opt i onal GJ:9Ghist-CHa®@d-Hhy - @i HFH LabH @HYCHhst i t uent s sel ected from -

C, _3al kyl, -Cl _3ai koxy, -C1.3al kyl OH, hal ogen, -CN, -CF3, -NH2, -CO2H and
-OH, and pharmaceutically accept abI e salts and solvates thereof. 3. A

conpound as clained in claim1l in RL repr ts hydrogen,
-C, _salkyl, -C3_ 6al kenyICH—CZ\LSaI kyl NRf—+C2_3pl kyl NHCORb, phenyl or a
5- or 6- rrerrbered aromatic hetergc &y or R esents a group X-W

wherein X represents -Cl. 3al kyl ene- and W represents -CN, -CO2H,
- CONRbR, - COCL. 6al kyl, -C2C, _6al kyl, or a 5- or 6-nmenbered aromatic or
nonaromati ¢ heterocyclic group containing at |east one heteroatom
selected fromO, Nor S 4. A conpound as clainmed in any one of clains

1- 3 wher €i A cBRRpo@ar sedined rCandaldkoficlaims 1BywHepg e B. repsOHENZ0Gen(7 5. A
conpound as clainmed in any one of clains 1-4 wherei n R3 represents

-C,-Salk dr oge A conpoun in_any one of clains
15 wher 81 A TR GNP GB D oot VAL AdPUEeats A B

- C, _6al kyblectemlﬂ-B - CONHCH2CH( OH) CH3, - CH2NH( CH3) 2, - CH20CH3,

- CH2SQ2CH. 3, - CH2NHCH2CH(OH)GH3, CH M CH2 N or 7. A conpound as
claimed in any one of claims 1-6 wherein B represents hydrogen. 8. A

conpound as cl ai Wiof cm@w ein A nts a group

9. A compound as claimed in claim 1 selected from:

5-Choro-N-{{3S}-1-[15)-1-methyl-2-morpholin-4-yl-2oxoethyl]-2-oxopyrrolidin-3-yl}-1-
benzothiophene-2-sulfonamide,

6-Chioro-N-{{33)-1-[{1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl}-2-oxopyrrolidin-3-y!}-1-

benzothiophene-2-sulfonamide,

(E)-2-{4-Chlorophenyl)-N-{(38)-1-{{1S}-1-methyi-2-morpholin-4-yl-2-oxoethyl]-2-

oxopyrrolidin-3-yl}ethenesulfonamide,



selected fromC4 G 9. A conpound as clainmed in claim1l selected from
5- Choro-N-{(3S)-1-[1 S)-1-net hyl - 2- nor phol i n- 4-yl - 2oxoet hyl 05 DEC 2003
] - 2- oxopyrrolidin-3-yl}-1- benzot hi ophene-2-sul f onam de,
6-Chloro-N-{(3S)-1-[(1

S) - 1- met hyl - 2- nor phol i n-4-y1- 2- oxoet kgl ] - 2- oxopyrrolidin-3-yl}-1-
benzot hi ophene- 2-sul fonam de, (E)-2-(4-Chlorophenyl)-N{(3S-1-[(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2-

oxopyr r of-Ctlone-B-{{33)ett-1i EPles olefhyh 2smiatigholif-45y1-RDEGo 2B @5 2-68opyrrolidin-3-

6- Chl or Oﬁﬁﬁaﬁtﬁﬁanéﬁ[s{iﬂbna id

S)-1- 2- nor phol I n- ? 2- oxoet hyl ] - 2- oxopyrrolidi n- 3-

yl } napht hal ene- 2- sul f onam de, 5'-Chloro-N-{(39)-1-[(1

S) - 1- et ﬁ;ﬂm@omaf(aﬁbH S %1 yhstipd-Gxroarphylin}4-d-2exopinyl]-@axdpymoliding-ji}-
2,2'-bit N2 {[(E) 2-(4- Chlorophenyl

) et hyl ] ngf ongc{bf ,%;FP%%@?AP%( 1 - met hyl - 2- nor phol i n-4-yl - 2-
oxoet hyl ] - 2- oxopyrrol i di n- 3-yl }gI yC| nam de,

N2- [ (5" - BBH{[¢F )o2-2-2hlotmiphbnydletriyHsuIfpeyl)-N 235 }-1182 S§-( 3&thill-F-tharpholin-4-yl-2-
S) - 1- met
o;oet % J];%ft@l@o&g dhgmﬁg %}%‘} 3'/%e| nam de,

5' - Chl or o- N- (cyanonet hyl ) - N-{(SS) 1-[(1
S) - 1- met N@H[(52C nforoph BHiithie-57Y jsBKangti N2 )- RK 1 8k bmethybRintbrpholin-4-yl-2-

|er[ ?Syl £ 8’”?’ r%@bgrp({fﬁl en-a@)z/t}r{ og; ] Nﬁﬁ ?%”35) -1-[(1

S) - 1- net hyI 2- mor phol i n-4-yl - 2- oxoet hyl] -2-oxopyrrolidin-3-yl}g lyci
nat e, 5' 8'@HleabN-Myff{@Hthil-N{EBS)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-

S)-1-met hyl - 2- h h 2- lidin-3-yl]-N

I e R i

N-[(5 -Chloro-2,2"-bithi en-5-y| )sul fonyl]-N-{(3S)-1-[(1 S5)-1

- met hyl - Rlethyr BHE!- bMelié-g{ﬁbﬂhiemﬁe}e)sbﬁdrlly)H%l\g??)g%g(1I?] 1[4(a|1e|uay32yﬂxdrgrhqnoi4n¢,
E) - 2- (4- - N- met

6" 1- ot YRS AET BRI §YBRIRAEY

oxoet hyl ] - 2- oxopyrrol i di n-3-yl } et henesul f onam de,

(E)-2- (45 @Hmb@pnesyi J(1 85-1-03IMyi-2-rh§rbhSn-ALylreebstvethyi]-2-oxopyrrolidin-3-yl]-N-

- 2- mor phg) Rﬁwgébﬁ}ﬁgﬁiﬁ XIS] su%fonaml gyr rolidin-3-yl}-N(2-oxobutyl

) et henes
N-{[(E)-2- (4 chl orophenyl ) et henyl ] sul fonyl }-N-{(3S)-1-[(1
S) - 1- met Ry[{5-Znived-p Robithien-2kylydulfdn@peegBBYH [-133-0xoqpy2ombebholind4 -yl 3-gl yci nat e,

6- Chl N- 3-f 38 1 1
& o iRt B et vl | -

{E)-2-(4-Chlorophenyl)-N-(cyanomethyl}-N-{{3S}-1-[(1S)-1-methyl-2-morpholin-4-yl-2-

oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide,

(E)-2-(4-Chlorophenyl)}-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-

oxopyrrolidin-3-yl}-N-(2-oxobutyl )ethenesulfonamide,

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1-[(1S)-1-methyi-2-morpholin-
4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinate,

B-Chloro-N-(3-furyimethyl}-N-{{3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl}-2-
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide,



oxopyrrolidin-3-yl }napht hal ene- 2-sul fonam de, U 5 DEC 2U05 79

6- Chl oro-N-{(3S)-1-[(1 05 DEC 2005
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl}-N
(pyridin-3-yl met hyl ) napht hal ene- 2- sul f onam de formate,

6- Chl oro-N-ethyl -N-{(3S5)-1-[(1 79

S) - 1- net hyl - 2- nor phol i n- 4-vyi - 2- oxoet hyl ] - 2- oxopyrrol i di n-

3-yl } napht hal ene- 2- sul fonam de, 6-Chloro-N-{(3S)-1-[(1 S)-1

- met hy| 62Cmomopgi¢i3Bi1 (1)1 anemyjéit-myutp]welm—@xle%wcremwl]eﬁ oDy bl)cHirNg-yl}-N-

2- oxob

§\I—2 E((GL{@ﬂdonp%-&g{e@p)ﬁQ@y@é&% on@cﬂa ﬁﬁi_ezfor(?%%) 1-[(1

S) - 1- net hyl - 2- nor phol i n- 4-yi - 2-

oxoet hqu-Glﬂeme)—py‘lyf SH{3H)1- [31'3041}rgbiy1gli-2mm"ml‘elin-4-yl-2—oxoethy|]-2-oxopyrro|idin-

ol or o s TR ((55) L]

S)-1-nme - nor phol1n= '2- oxoet hyl ] - 2-
oxopyrrol i di n-3- yI } napht haI ene- 2-sul fonam de, 6-Chloro-N-{(3S)-1-[(1

(S)l % trrﬁtﬂwlhlerz-mw(rsﬁb}oi[mM méthﬁ-ﬂamomhgw 4}-|yl]:£2 oa«mmwld [FBbxagbiymel@ting BlyH-IN-
i,820] - 2- e- 2- sul f onami de,

N2- [(6 I%oJr) u%ﬂ g’gh@é{}%? Fﬁgony -N2-((3S)-1-{(1

S)-2-[ (2R, 6S) -2, 6-di net hyl nor phol i n-4- yl]-1-nethyl

- 2- oxoetNvgi[6- %lmeﬁatyaphﬁyi slifon@}-NH -8 -[{a8- tenetrBA-SharploliN-4-12S) - 1- [ (1

S) - 1- net h?éetﬁﬁ]g,?‘f)’ﬁ‘?p r8| éjﬁ%ﬁ?w@f’ xoet hyl ] - 2- oxopyrrolidin-3-yl}-N

[ (2-met hof/< hapht ha | ene- 2-sul f onam de,
6-Chloro-N-{(3S)-1-[(1
S) - 1- netda@hlo-Ma2 p.h}ahienwlﬁ}-l\y{ 38)- DY 08}-Myrelthy2 2 axarplydlinod-yidi-siodthyll 2- N-

ép)é{]: glr goxﬁp%(ogn%? r?iyyﬂ%ﬂ(a%ﬁ}n Iene 5! suh‘ona?nLl]t!ielzc onami de formate,

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- ooet hyl ] - 2- oxopyrrolidin-3-yl}-N

g px& : di re-dnigtomey(agh-n- Aﬂ&phtrh@thggﬂ)@m%rpﬁrulzil-rf-wmrbﬁfbtl’ﬁ)ﬂ]rzmi@yrrolidin-3-yl}-N-
org - -1- .

S 1- ety SHARRREI e EleDs b ice .

oxopyrrolidin-3-yl }napht hal ene- 2- sul f onanm de,
6- Chl or ay mrbyé 2Nabﬁt3ﬁ)suﬂforﬁw]lwz ((38)-1-{(18)-2-[(2R, 6S)-2,6-dimethylmorpholin-4-

S)-1- t ol | - 2- -
o;opy??cﬂ 1dmﬁth§| %B Hgﬂf%ﬁwéo'f %ﬁﬂ%féﬁﬁ”&iﬁe 0 5 DEC 2005 80
6- Chl or o- N- (3, 3-di net hyl - 2- oxobutyl )-N-{(3S)-1 -[(1

S)-1- Wtﬁh&'h!o% mge3shalij 1'$j4 Méthﬁ =2- morpholln 4-yl-2- oxoethyl] -2- oxopyrrolldln -3-yl}-N-
oxoet hyl 1? % oggr rolid r; sul fonam de
N Al Lyl - RRgr b2 1igzos 4y '.’E‘et%’

AaphPha ene- 2 su?fonamlde

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrol i di n- 3-

yl'} naphtdjéhlgféﬂﬂf{@% 1f[9'$§mrﬂ§thyl|-\@ﬁ16bﬂhohn -4-yl- 2 oxoethyl] -2-oxopyrrolidin-3-yl}-N-
N[ (6- chI oro napht hywztsul fonyr

S) - 1- net(Ryidin?2 ‘MS‘F%'PWI’"P halghe- %’S”%ﬁ{@@ﬁﬁm m@%xopyrrol i di n-3-yl}glycinate,
tent-Butyl N-[(6-chloro-2-naphthyl)sulfonyl]-N{(35)-1-[(1
S) - 1- metdighio’- MRN8 4-Mdihgl=2-morpholin-4-yI-2-00ethyl]-2-oxopyrrolidin-3-yi}-N-

{pyridin-4-ylmethyl) naphthalene-2-sulfonamide formate,

6-Chloro-N-{cyanomethyl}-N-{{3S}-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxapyrrolidin-3-yl}naphthaiene-2-sulfonamide,

6-Chloro-N-methyl-N-{{338)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide,



oxoet hyl ] - 2- oxopyrrolidin-3-yl }glyci nate, nEe 005
N-[ (6- Chl or o- 2- napht hyl ) sul fonyl ] = N-{ (3S)- 1-[ (1 U5 DeC 200
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2-oxopyrrolidin-3-yl}glycine,
(E)-2-(5-Chloroethien-2-yl)-N{(395)-1-[(1
S) - 1- et hyl - 2- nor phol i n-4-yl - 2- oxoet gyl ] - 2-
oxopyrrolidin-3-yl}ethenesul fonam de, 6-Chloro-N-{(3S5)-1-[(1
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl}-N
(2- oxobug- @hl))mlNlD:e,BzmﬁéﬁQQQMU& NH(BBRB(H Hp1-methyl-2-morpholin-4-yl-2-
gI)Z i‘f 6- %loi%@] % %ﬁ/g% |cm| %M}nﬁs’r&%égﬂé Qnéﬂwnamld {(39)-1-[(1
oxoet hyl ] - 2- oxopyrrolidin-3-yl }gl yci nanm de,
N)2- [ ( F( (BH\-IAWI%B-&HO’II&{NJ{(W)I—‘D {S(UJ‘B)‘ Dﬁtﬂyl—mi‘nc(r()l%]ﬁhﬂlyl-{%c?]xolethyl]-2-oxopyrrolidin-3-
S) - 2- rpoin4 yl]-1-nmethy
-2- oxoetyﬁW@t%%%@? %W 3 yl )gl yci nam de, 6-Chloro-N-{(3S-1-[(1

S) 1- net hyl - 2- nor phol i n- 4 yI 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl}-N

- nor phaéthi- 4-N[etdrydrd-Rapbhthalsiren?-$-UBEpnarrsile-rianyet @orpholin-4-yl-2-

6 Chl or o- N- , .
S) - 1- metRY é‘%ﬁﬁ'ﬁf‘%‘ﬁb ﬁﬂt‘éﬂg}}ﬁbfﬁ'ﬂaﬁ%et hyl ] - 2- oxopyrrolidin-3-yl}-N
(2-pyrrolidin-1-ylethyl)napht hal ene-2-sul fonam de fornate,

6) CII | or ?EMB[u&I (m[(ﬁaihlwd)@maaﬁthﬂwuwbr}w M{(B8F) (1 $3-i {rdethyl-2-morpholin-4-yi-2-

me
oxoet hylc]’%?thkzﬁ&goﬁff&?yérom %’g}QVF'}]ﬂtgpht hal ene- 2- sul fonani de formate, and 0 5
OR 2005 81 N-[2-([(6-Chl oro-2-naphthyl)sul fonyl]{(3S)-1-[(1

S) - 1- netipy Bdﬂmmhth@hﬁﬁMhylﬁqu‘%gWS})ﬂ -rAetaNAPYBFphblikli - @-D)(d)éthyl]

am no) eg{k\’/ 0%acet ané 10. A compound as clained in claim1l and

phar mac eutfPRIreliding '&@%Y%’ﬂﬂ e salts and solvates thereof. 11.
(E)-2-(5-Chlorothien-2-yl)-N{(39)-1-[(1

S) - 1- net(gy.b-(Z-OMmreRkh2-y-Nl38 -@Wsl)mfh&th)ﬁ? RERRYNH-2Yi-BoRoethyld-et hene

sul fonam de and phar maceut | cal acceptabl e solvates thereof. 12. A
corrpounoOXQBBEEPrlB'Pﬁgy'}e@‘?é‘ﬁw@ﬁ@m »clainms 1-11 for use in therapy. 13. A
pharmaceutical conposition conprising a conpound according to any one of

clai ms leémoﬁcpaqws@n ). rﬁemblag R Al @?lz%%éthﬁ]tz @JEtCny%hcﬁ%QJ yRinent .. 14.
Use of a _conpound accordl ng to any one of clains 1-11 for the manufacture

of a nta@loé‘a'ﬁﬁ}‘li11b8FZCtt'P1%prt%”§é’r%HFa'B‘ﬂeva patient suffering froma
condition susceptible to anelioration by a Factor Xa inhibitor. 15. Use

of a CONpAKBLHRFo qlb’éh?&ﬂlehli yHsaikdy i) 8l i ) Peme 2 idPphoinaGRpL | bl e to

anel i oration bE a Factor Xa inhibifor 1s selected ffom coronary
t hr ombosPXeethgirPrespRirplidiBrhdiolySieMiféep vei n thronbosis and the prevention
of thronmboenbolic events associated with atrial fibrillation. 16. A

process 26 RhRa2LA3nRySABRMNG-ABSsT- 2178l 2 (R s )Y 6 BintkAPhbHRSIn-4-

yl]-1-methyl-2-oxoethyl}-2-oxopyrolidin-3-yl)glycinamide,

6-Chloro-N-{(3S)-1-[(1S8)-1-methyl-2-morpholin-4-yi-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-
(2-morpholin-4-ylethyl)naphthalene-2-sulfonamide formate,

6-Chloro-N-{(3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-y{}-N-
{2-pyrrolidin-1-ylethyl)naphthalene-2-sulfonamide formate,

6-Chloro-N-[2-(dimethylamino)ethyl]-N-{(3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate, and



(a) reacting a conpound of forrmula (I1) with a conpound of fornula (IIIg:
RRiIANSOONO R",, R3/ OOH 8 0 5 DEC 2005 82 OR (b) readty nig 0
conmpound of forrmula (XV) with a conpound of formula (M): H/ A NS //
\W 100(XVY) B1 R _--x (VlI) wherein Xis a halogen atom OR (c)
reacting a conpound of formula (XVI)gw th a conpound of formula (VII1):
T~ ~A S O00B(XVI) (MIl) wherein T represents hal i de.
N-[2-({6-Chloro-2-naphthyt)sulfonyl}{(38)-1-[{{1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-

2-oxopyrrolidin-3-yl} amino)ethyl]lacetamide.

10. A compound as claimed in claim 1 and pharmaceutically acceptable salts and

solvates thereof,

11.  (E)-2-(5-Chlorothien-2-yl}-N-{{35)-1-[( 1 S}-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-yl}ethene sulfonamide and pharmaceuticaily acceptable solvates thereof.

12. A compound according to any one of claims 1-11 for use in therapy.

13. A pharmaceutical composition comprising a compound according to any one of

claims 1-11 fogether with a pharmaceutical carrier and/or excipient.

14. Use of a compound according to any one of claims 1-11 for the manufacture of a
medicament for the treatment of a patient suffering from a condition susceptible to

amelioration by a Factor Xa inhibitor.

15. Use of a compound as claimed in claim 14 wherein the condition susceptible to
amelioration by a Factor Xa inhibitor is selected from coronary thrombosis, pulmonary
embolism, deep vein thrombosis and the prevention of thromboembolic events

associated with atrial fibrillation.
16. A process for preparing a compound of formula (1} which comprises:

(a) reacting a compound of formula (I!) with a compound of formula (H1):

N—S
r_( AN
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%\N/%O
R, an
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CH
H
N
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OR: (b} reacting a compound of formula (XV) with a compound of formula (Vi):

S
7NN
O 0
N O
R:’J'“r.,d (XV)
2® ©
M
[ e
O
R'—x (V1)

wherein X is a halogen atom,

OR: (c) reacting a compound of formula (XV1) with a compound of formula (VIII):

1

"\
N—H
N 0
Rgu,,,' (XV1)
R’ ©
N
=
O
AN
o \O (Vi)

wherein T represents halide.



