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of the Invention PCT/EP02/ 14826 5 The present invention relates to a novel
cl ass of chemical conpounds, to processes for their preparatiorfb t/dN 2006
pharmaceutical conpositions containing themand to their use in nmedicine,
parti cul aw@ oxem9isn the anelioration of a clinical conditi ¢arieph/Mzbeh a
Factor Xa inhibitor is indicated. 10 Background of the Invention Factor Xa
is a nmenber of the trypsin-like serine protease class of enzynes. It is a
key enzyme in the coagul ati on cascade. A one-to-one binding of Factors Xa
and Va with calciumions and phospholipid converts prothronmbin into

t hronbi n. Thronmbi n pl¥apeLD@A2+@ESIxd eACTORt Re rNEIRERRani sm of bl ood
coagul ati on by converting the soluble plasma protein, fibrinogen, into

i nsoluble fibrin. The insoluble fibrin matrix is required for the
stabilisation of the primary henostatic plug. Many significant disease
states are related to abnormal ¥igdoithehiventioith respect to the coronary
arterial vascul ature, abnornmal thronbus formation due to the rupture of an
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angi opl agafic{lPipOysy imthe apfeliemticoef arpbaishleagndiiiomfor ot aFactor datiohibitor iecl osur e
of the atddegie@d vessel which requires inmedi ate resolution. Wth respect to
t he venous vascul ature, a high percentage of patients undergoi ng nmajor

surger% in the |[ower ext re{,ri ti es or E He abd%m' nal area suffer fromthrombus
formati’on in the venous 25 n result in reduced bl ood
flowto the affected extremty and a pre- disposition to pul nonary enbolism
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~ the lower extremities or the abdominal area suffer from thrombus formation in the venous
25 vasculature which can result in reduced blood flow to the affected extremity and a pre-
disposition to pulmonary embolism. Disseminated intravascular coagulopathy commeonly
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 occwrring throughout the
30 vasculature leading to widespread organ failure. Beyond its direct role in the formation of
fibrin rich blood clots, thrombin has been reported to have profound bioregu]ator}ﬁ,eﬁé‘p}s on
a number of cellular components within the vasculature and blood, (Shuman, M.A., Agin, NY
Acad. Sci., 405: 349 (1986)).

35 A Factor Xa inhibitor may be useful in the treatment:of acute vascularhdiseases such as,
coronary thrombosis (for example myocardial infarction and unstable angina),
thromboembolism, acute vessel closure associated with tjlgrombolytig therapy - and
percutaneous transihuminal coronary angioplasty, transient ischemic attacks, 1pn.llnrlom@lry
embolism, deep vein thrombosis, peripheral arterial occlusion, prevention of vessel luminal

40 narrowmg (restenosis), and the prevéntion of thromboembolic events associated with airial
fibrillation, e.g. stroke. They may also have utility as anti-coagulant agents both in-vivo and
€Xx-vivo, and in oedema and inflammation. Thrombin has been reported to contribute to lung



40 narrowi ng (restenosis), and the prevention of thronboenbolic events
associated with atrial fibrillation, e.g. stroke. They may al so have
utility as anti-coagul ant agents both in-vivo and ex-vivo, and §dUbédbra
and inflammation. Thronbin has been reported to contribute to lung 0 6 JUN
2006 WO 03w0a3@2H22 PCT/ EP02/ 14826 fibrobl ast proliferati orl,cjtﬂxb?mgg@ct or Xa
i nhibitors could be useful for the treatnent of sonme pul nonar I bro

di seases. Factor Xa inhibitors could g so be useful in the treatnment of
tumour netastasis, preventing the fibrin deposition and nmetastasis caused by
the inappropriate activation of Factor Xa by cysteine proteinases produced
by certain tumur 5 cells. Thronbin can induce neurite retraction and thus
Fact or Xa nhi bi tQr.s may, have pgtent.i al euro erative di seases such as
Par ki nsonf! g A% ProlSsRioRetuss FastelXa inhiby °ﬂ93’€ ’g? T fiedirafsab et er or use
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10 Description of the Invention

The present invention provides compounds of formula (I):
R I
\ S/R
//\\
OO0

O

K——Z I

wherein:
15 R’ represents a group selected from:

each of which optionally contain a further heteroatom N,



R2 represents hydrogen, - _3al kyl CONR Rb, -Cl1-3al kyl CO2Cl 4al kyl

- C1- 3al kyl norpholino, - CO2Cl4alky |, or -Cl_3alkyl CO2H, X repressniish
phenyl or a 5 or 6 nenbered aronmatic or non-aromatic heterocyclic group 10
containing at | east one heteroatomselected fromO, N or S each of which is
optional | wowhssistsut ed by 0-2 groups selected from hal ogempcriéiyz/14826

- Cl4al kyl , -C24al kenyl, -CF3, -NR Rb, -N®2, -N(C, 4al kyl) (CHO ,

- NHCOC14al kyl , - NHSO2R', Cod4al kylO8 -C(OW - C(ONRRD, -S(O"R, and
-S(0)2NR Rs; 15 Y represents (i) a substituent selected from hydrogen,

hal ogen, -CN, -Cl4alkyl, -C24alkenyl, -CF3, - \RR - N02, N(G

nal kyl ) (CHO, NHCOCl4al kyl, -NHSO2R, 0.4alkylOR, - C(OR ", -C(ONR Rb,

-S(O"R o) 6 nb d t
noEr ;r onef T?“’t’?@%%#)%r?ﬁl %%L@B%?a%’gw%eﬁ?&%nenﬁet 3 gat O%r grenlaelztcegr

from- 0, & repressntsapeptienpl supgtivient halogpn. oA HayorsGBst i t ut ed by 0-2 groups

sel ect ed 41k teptestnd Akdene or enyBfle,- Cl4al kyl, -CF3, -(CH2)"NR Rb,
-(02) N BRIGHRONm; Codal kyl R, -C(OW - XONRR  -S(O. W
-S(O2NR Ro, =0, oxide to a ring N, -CHOQ NO2, and N(R)(S®2R); R and

Rb i ndependent |y represent hydr ogen 6al or together with the N
atomto vﬂrﬁkr 1epresantedy wé’éﬂcﬁ)g\lﬂfrka §L3alkBlCQV;PM?H<th%e}k§@mpﬁp@qa@cyc| iC
ri ng opt |M,Lg1kﬂmtﬁrgancm@(nﬂ 25 additional heteroatom selected fromO, N or
S, optionally substi tut ed by G 4alkyl, and opti onal ly the S heter oat omis

substi t Ut ! bésegts é)henc}rl %ri%f %trfxer%epgd’ arbmaalc rr) ﬁ i€ ngmsc ":Qél‘rg d‘:’Ci(X gi'oup

represents FR/
phar naé%mopeamra/atdeeéﬁpebrteoetemr smfr:@é@nt ﬂeNeef S, ‘Fﬂ‘}PtOﬁé?Yh‘%tsHé%}’Elgn%‘V t he

i nvent i orsubstitatedbypha grapessieced frowohglegsn.t-(B% -Conlpyl, Sngkenyt otHotNRIRGf  t he
i nventi onNoa,gelltter4a11&M)t¢H@), ptranaaceandyl;al NESOLRI CRRHGIOREXCCE@IRNL - 35 - A

conpound bl sge.i N therapy. Use of a conmpound of the
mventronét?)glﬁﬁ IgKg]"fl&t’act u@ of 4 medicament for the treatnent of a

patient suffering froma condition susceptible to anelioration by a Factor

Xa i nh® bY represents (iba pubtituent selecsad; frogn hydsegep.diplogem OB ragalkyio rirzaalkemilii t i on
suscept i bbea,tmmnhl +NIDﬁt-N(Imamﬂ)(BHOr), ANECOC, Xikyl, NINHEQ,Rf, CanlyioR*ng
admi ni st qf 'gut,ccggt °| ¥r ef @atvweoa Yher§f oft a 9%%&&& he
| nventi Onaro atb 0‘; Ho ar(())o erg%: 91?035 c%ntgmlen pat Fe?i&%%e hertergeﬂgm sqe& dS % rovides
conpounds groY it g 3;) rarn red Sl &ct rom
O,NorS, each of A is optlonally substltuted by 0-2 groups selected from ha]ogen, —CN,
20 -Cyqalkyl, -CF;, (CH,),NR’R®, -(CH,),N'R'R°CH,CONH,, Co,alkylOR?, -C(O)R®, -
C(O)NRR?, -S(0),R°’, -S(0),NR"R", =0, oxide to a ring N, -CHO, -NO,, and -NR*)(SO,R");

R® and R® independently represent hydrogen, -C; ¢alkyl, or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an
25 additional heteroatom selected from O, N or S, optionally substituted by Cyyalkyl, and
optionally the S heteroatom is substituted by O i.c. represents S(O),;
R® represents -C,_galkyl;
R? represents hydrogen or -C,_salkyl;
n represents 0-2;
30 and pharmaceutically acceptable derivatives thereof.

Further aspects of the invention are: ‘
- A pharmaceutical composition comprising 2 compound of the invention together
with a pharmaceutical carrier and/or excipient.
35 - A compound of the invention for use in therapy.
- Use of a compound of the invention for the manufacture of a medicament for the
treatment of a patient suffering from a condition susceptible to amelioration by a Factor Xa
inhibitor.
- A method of treating a patient suffering from a condition susceptible to amelioration
40 by a Factor Xa inhibitor comprising administering a therapeutically effective amount of a
compound of the invention.



-(C2-)alk -(C2-3 )alk SS S, Z Z represents an optional substituent

hal ogen, alk represents alkylene or alkenylene, 5T represePEsmﬁ 7008 or
NH, R2 represents hydrogen; PCT/EP02/ 14826 X represents pheny a5 or
menbered aromatic or non-aromatic heterocyclic group 10 containing at | east
one het er omposwswiected fromO, N or S, each of which is opicraiabhdss

substituted by 0-2 groups selected from hal ogen -N, -Cl4al kyl, -CF3,
-NRR", -(CH2)00OR, -C(OW -C(ONRR -S(O"R , -S(O2NRt"; Y
represents (i) a substituent selected from hydrogen, hal ogen -CN,

-Cl4al kyl, -CF3, -NRR', 15 -(CH2).OR, -C(OR, -C(ONRR",
-S(O"R, -S(O2NR R" or (ii) phenyl or a 5 or 6 menbered aronatic or
non- ar omati ¢_het &roc cl 'IC cont ai, ni @n t .one het eroatom

Sel ect od FPERCHH RyGPonSISotapd com?"@ﬂs (3 GRS s ubst | Ut ed by 0-2
gr oups seBeW‘fsrwﬂpﬂq]&F%@'ﬁm- -C, 4alkyl, -CF3, -(CH2)"NR Rb,
-(CHAOR', -C(OR <C(ONR R - S(O)ZNRR 20 R and R

i ndependent |y ) % or toget her with the N atomto
whi ch they ar %5rma 5-,£ ( menber ed heterocyclic ring
optionally tg~an additional héferoatom selected fromO, N or S and
are optionally substl tuted by Cl4al kyl, optionally the S heteroatom is
substituted by O i.e. represents S(O),,, 25 R represents -Cl-6al kyl; n
represents 0-2; and pharmaceutically ac table salts or solvates thereof. 0O
6 JUN 2006 WO 03/ 053 !E PCT/ EPO2/ 1482/ 5 \\n anst her aspect, the present

i nvention pr nyupad of for gaformila (IA: R RLO
O wher ei n: E&Rs repry sﬁa group sel eft ed \( 7 '

-(02_3)a1k~(}z
S

Z represents an optional substituent halogen,
alk represents alkylene or alkenylene,
5 Trepresents S, O or NH;

. R? represents hydrogen;

X represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic group

10 containing at least one heteroatom selected from O, N or S, each of which is optionalty
substituted by 0-2 groups selected from: halogen —CN, -C,_4alkyl, -CF;, -NR°R?, -(CH,),OR",
-C(O)R®, -C(O)NR’R®, -S(O),R", -S(O);NR’R";

Y represents (i) a substituent selecied from hydrogen, halogen —CN, -C;_alkyl, -CF, -NR*R",
15 «(CH,),0OR", -C(O)R®, -C(O)NR'R®, -S(O).R®, -S(O),NR’R® or (ii) phenyl or a 5§ or 6
membered aromatic or non-aromatic heterocyclic group containing at least one heteroatom
selected from O, N or S, each of which is optionally substituted by 0-2 groups selected from:
halogen —CN, -C,_alkyl, -CF,, (CH,),NR"R®, -(CH,),OR’, -C(O)R", -C(O)NR’R?, -S(O),R", -
S(O),NRR®;
20
R® and R® independently represent hydrogen, -C;.salkyl or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an
additional heteroatom selected from O, N or S and are optionally substituted by C,;_4alkyl,
optionally the S heteroatom is substituted by O i.e. represents S(O),;
25 R°represents -Cy qalkyl;
n represents 0-2; ‘
and pharmaceutically acceptable salts or solvates thereof.



-(Ce-3) alk -(Cz_3)alk Z° -CG each of which optionally contain a further
heteroatom N, Z represents an optional substituent hal ogen, L@—%D@ﬁn% NRaRi
or -CN, Z represents an optional substituent hal ogen, -CH2ZNH2; “ CN,

al k represents al kyl ene or al kenylene, 10 T represents S, Oor NH R2

repr esent wohgarsoppen, -Cl_3al kylCONR' R, - Cl_3al kyl CO2C1- 0aPKRYEP02/14826

-Cl_3al kyl nor phol i no, - CQ2Cl4al kyl , or -Cl.3al kylCO2H, 15 X represents
phenyl or a 5 or 6 nembered aromatic & non-aromatic heterocyclic group
containing at | east one heteroatomselected fromO, N or S each of which is
optionally D6 R IN 2006 WO 03/053925 6 PCT/ EP02/ 14826 substituted by 0-2
groups selected from halogen, -CN, -d _4alkyl, -C24alkenyl, -CF 3i
-NRBRO, 1 uhler aﬁe%@l%&% inveftidDprovigele b '6¥ formula N;@%% a foriaa@l Kyl ORd,
-C(OR, -)_C(O) RaR b, -S(OoR,  and -S(0)2NR R "; 5 represents phenyl
or a S ora‘%'rrenber ed aromatic or non-ajomatic heterocyclic group containing
at |east one heteroatomselected fromRQ, NRY S, each of which is optionally

substituted by 0-2 groups selected fro | ogen, -CN, -ClAalkyl, -CF3,
-(CH2)DNrR', - (CH2) oN RaRCH2CONH2 JARky]ORd, -C(OR, -C(ONRaR ",
-S(OaR, -S(0)2NR R', =0, oxjde tlo @rithg N, -CHO, N®2, and

-N(R)(S®2R); 10 Ra and e ind tly represent hydrogen, -C3 6al kyl,
or together with the N atomto whibh 1tQ@ey are bonded forma 5-, 6- or 7-
menber ed heterocyclic ring opti onakl y containing an additional heteroatom
selected fromO, Nor S, optionally substituted by Cil-4alkyl, and
optionally the S heteroatomis sub¥tituted by O i.e. represents S(O,,; 15
R represents -Cl.6al kyl; Rd represer&tA hydrogen or -Cl.balkyl; n
represents 0-2; and pharmaceutically¥acceptabl e derivatives thereof. 20 The
present i'WFEHi on al so provides conmpounds of formula (1A) wherein: R

r epr esehtR representnp goop exdeced fforom - (C2_ ) al k

>
T
/ N\ s

_(SI}z.

each of which optionally contain a further heteroatom N,
Z represents an optional substituent halogen, -CH,NH,, NRR® or -CN,
Z’ represents an optional substituent halogen, -CH,NH,, or -CN,
alk represents alkylene or alkenylene,
10 T represents 8, O or NH;

R? represents hydrogen, -C,.5alkylCONR’R®, -C,.5alkylCO,C, salkyl, -C, ;alkylmorpholino, -
C02C|_4alky1, or 'Cl,gﬂlk)f]COgH;

15 X represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic group
containing at least one heteroatom selected from O, N or S, each of which is optionally



S Z represents an optional substituent hal ogen, alk represents alkylene or
al kenyl ene, T represents S, 0 or NH, 25 R2 represents hydrogen; S Z X
represents phenyl optionally substituted by 0-2 groups sel ect Jf"]?ﬁ%

hal ogen -CN, -C3. d4alkyl, -CF3, -NRaR ", -(CH2),OR, -( -C( O NRaR
", -S(O ' Wo-0es0£p2NR R "; 0 6 JUN 2006 WO 03/ 053925 PCT/ EPQg/ %;}4836
represents phenyl optionally substituted by 0-2 groups sel ect rom

hal ogen -CN, -Cl- 4alky I, -CF3 , -(CH2)JNR Ro -(CH2)nOR', -C(OW
-C(ONRRb, -S(O,R, -S(O)2NRRb; 5 R and Rb independently repr esent

hydrogen, -C,.6alkyl or together with the Natomto which they are bonded
forma 5-, 6- or 7- nenbered heterocyclic ring optional I y cont ai ni ng an

addltlonal heterot m sel ect e fro bstituted
by CL. 4alSREpfituteddy; %(iﬁfé?l“!’%ﬁe elf%gﬁ%t'gﬁlé %gg‘st ool éi b@‘a cﬁﬁé'“
represent 13105( (3)“(0;4811@'1)@19)135 é’ﬂﬂ@ocﬁilkﬁlal KYHSORFD RorabiplQRentGOIR™; - and

phar maceOMNRRY, -8R aldl-8(@AH'R%;and sol vates thereof. In anot her aspect,
the present i nvention provides a conpound of forrmula (1) having a fornul a

wher ei n; 1r n r I f
(&5 oyt Bhensl 5r oo pE 8 Sffbeliy Koo o M p e IFroN B ol k
r epr esententginiag| aéd@sbpn@hmna}m iselectexd frgmy @pNewehit eacks of Ghish ipjaptignally JUN 2006

substituted by 0-2 groups selected from: halogen, —~CN, -C,_alkyl, -CFs, (CH,),NR°R?, -
(CH,).N'R*R°CH,CONH,, Cy.salkylOR?, -C(O)R®, -C(O)NR*R®, -S(0),R%, -S(0),NR*R®, =0,
oxide to a ring N, -CHO, -NO,, and -N(R")(SO,R");

10
R® and R® independently represent hydrogen, -C,.salkyl, or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an
additional heteroatom selected from O, N or S, optionally substituted by C,,alkyl, and
optionally the S heteroatom is substituted by O i.e. represents S(O),;

15 R°represents -C; salkyl;
R® represents hydrogen or -C;_calkyl;
n represents 0-2;
and pharmaceutically acceptable derivatives thereof.

20 The present invention also provides compounds of formula (IA) wherein:
R’ represents a group selected from:

Z represents an optional substituent halogen,
alk represents alkylene or alkenylene,
T represents S, O or NH;
25
R? represents hydrogen;

X represents phenyl optionally substituted by 0-2 groups selected from: halogen -CN, -C;.
alkyl, -CF,, -NRR?, -(CH,),0R", -C(O)R®, -C(O)NR'R?, -S(0),R", -S(0),NR'R";



WO 03/ 053925 PCT/ EP02/ 14826 S X represents phenyl optionall y substituted by
0-2 groups selected from halogen -CN, -d - 4al kyl, -CF3, Cﬁ% JSEZUU
-C(OW -C(ONRR', -S(OOR, -S(0)2NR Rb; Y represents NR' gnd Rb
i ndependently represent hydrogen, -Cl _6al kyl or together with the N atomto
whi ch 5 weys/essszsbonded forma 5-, 6- or 7- nenbered het epogypbi/cistd ng
optionally containing an additional heteroatom selected fromO0O, Nor S and
are optionally substituted by Cil.4al kyT, optionally the S heteroatomis
substituted by O i.e. represents S(O,; R represents -Cl.6al kyl; n
represents 0-2; 10 and pharnaceutically acceptable salts and sol vates
thereof. In another aspect, the present invention provides a conpound of
formula (1) having a formul a (IC): R\ Rl Y 15 wherein: represents a

group selgcted fro |ch tionally
ot ai - aS EREwER PHEVLPEREHY fobe d%@%@?ﬁ@ﬂﬁ%ﬁg@%é’s BT R0S114526 9
Z repr eseqatlal, sGF 01 CHIMNR Rsuﬁﬂizi)%n@(@ﬂ&f;o@@)m SKPRR', -HRRRE -CN, 2
represents an optional substituent hal ogen, -CH2NH2, or -CN, alk represents

L | e dr ogen,
1 3l Eyﬂ‘g&%g%%&ﬂ%l y?;?prés%ﬂf @ ot QleipePn R iR Lty O 0gern

- C
4al kyl, o ‘SPSTW me %lh Fars ﬁ“’&i‘?‘gé’%@ ’Eﬁlgbco?rtélﬂﬂlgr 284
aromatic Qﬂdm‘i’éﬂ hetesnatom @elwﬁdeﬁ%fbllﬂ er §r®@u§f€ aptiopadiyt wbstiteied by Oi.ediel, one
het er oat osptieedlyaheRihdieroato is Nbaitut&] bye@ad.b. refresafits S{0)j;S optional |y substituted
by 0-2 gr%ﬁ{se@ gﬂy]f rom hal ogen, -CN, -C, .4a]kyl , -C24al kenyl - CF3,
-NR Rb 4al kyl ) (CHO), -NHCOCI Aal kyl , - NHSCRR',

Co. 4al RYI wB“"Sé“ts
pharmaceutlcally acceptablc salts and solvates thereof.

In another aspect, the present invention provides a compound of formula (I) having a formula

(1B):
]
F7A\S
0O 0
1}] O
¥
'17
i5 (iB)
wherein:

R' represents a group selected from:

N T

-(Cz_3)a1k-@72

Z represents an optional substituent halogen,
alk represents alkylene or alkenylene,
20 T represents S, O or NH;



CCONRR', -S(OX, and -S(O 2NR Rb; 15 Y represents a substituent sel ected
from hydrogen, hal ogen, -CN, -Cl.4al kyl, -C2-0alkenyl, - CF3 , -NRRb,

-NO2, -N(C, .4alkyl)(CHO, NHCOCIL.4alkyl , -NHSQ2R', Co- Oal kylpQ@Rgyn 7006
C(OR, -C(ONR Rp, -S(OW O -S(0)2NR R'; R and Rb independently

repr esent wiyehyesgers, - Cl4; al kyl, or together with the N at pormeoxmhsmh 20
they are bonded forma 5-, 6- or 7- nenbered heterocyclic ring optionally
contai ning an additional heteroatomseg ected fromO, Nor S, optionally
substituted by Cl4allcyl, and optionally the S heteroatomis substituted by
Oi.e. represents S(On; R represents -Cl balkyl; Rd represents hydrogen or
-Cl4 alkyl; 25 n represents 0-2; and pharmaceutically acceptable

derivativgs thereof. The. present. inyenti.on also proyides conpaynds of

formul a (’? ESPIVRED BI"H‘?‘ owoﬁ?@pswﬁgwﬁﬁ B'&r%ﬂ sagjotied ﬁa:}’f RYRERLAL JEN 2006 VIO
03/ 05392 52alkp), TRz GHAR®, {QDR3)-G(QNBE, r¥ENLS PO R 6pt i onal substi tuent
hal ogen, Y adptesetpNRSRIt s al kyl ene or al kenylene, T represents S, 0 or NH, 5

R2 1 epresentg Ry ieRi8dm ?gfésaﬁ%fér&g#ﬁ: XallcARE FERESwiRNBEX athh 18 whicR" ©
menber e romati c,qr noﬁ- romat] c ferocycl | c.group .. containi.ng at | east
oo et it BIbORDRA Ty brficr- TRITHS DAy olf Fogh PipALY BTGRPy
subst i t utadditigyal etzragiomygriected [fvat ©d N erofrend, aie opipnallipbstitiiedaby ¢i4alkyl, CF3,
-NRaR",  opfibidBly e heteroaltéin isGibglifdted by- (3 OrddRaents S@)O) X, - S(O 2NR Rb; Y
representg g, subsidlugnt selected from hydrogen, halogen -CN, -G aal kyl,
-CF3, -NRa - (CH2)OOR °, -C(OW -C(ONRaRb, -S(OX, -S(O 2NRaRb; 15
Ra and RB”FHJS%%&? 2ant |y represent hydrogen, -Cl. alkyl or together with the
N at ont@ gndvphasmaceptigally agceptifn iz andselyplss thereof- or 7- " nenbered heterocyclic
ring optionally containing an additional heteroatom selected fromO, Nor S
and are %Dhﬁdﬂﬁ@'a&p\éct?ﬂ&b%ﬁehénﬂh@éhﬁbﬂg%d@é Kb’c%}pouﬁtﬂ)bfﬁﬂﬁhiﬁ)h% fagh@s oatom i s

substi tut(ﬁg. by Oi.e. represents represents -Cl _6alkyl; 20 n
represent's ’0- 2; . ) .
R\ /R
NTA
0O
I?T 0
X
|
Y
aIc)

15 wherein:
R! represents a group selected from:

each of which optionally contain a further heteroatom N,



and pharmaceutically acceptable salts or solvates thereof. In another
aspect, the present invention provides conpounds of fornula (1) @ﬂ zbg X
and Y are as defined above and R represents chloronaphthylenél gﬁ rably
6- chl or onapht hyl ene. 25 The conpounds of formula (1) contain chiral
(asymmet r wa) ox@md26es. The individual stereoisoners (enant pomeee/ARS

di astereoi soners) and m xtures of these are within the scope of the present
i nvention. 30 In a conmpound of forrmulg (1): 0 6 JUN 2006 WD 03/ 053925 11
Preferably, R represents a group selected from -(Ca3)alk -(C2-)alk S S S
each of which optionally contain a further heteroatom N, Z represents an
optional substituent hal ogen, -CH2NH2, -NRRb or -CN, Z' represents an
optional substituent .hal ogen, -CH2NH2 - b2 represents al kyl ene or
al kenyl e fepr"‘ie"}seaﬂr"@g%ﬁ{%‘g%‘. t alogeh, £ H ﬂlﬁ ﬁrﬂjﬁ% represents a group

sel ect ed % renvesents @popdingal Rubstigentbplopsn, LECTENP02/ 14826 10 each of which
opt i onal |3k epetentsallkalehe of dlehylerd, er oatom N, Z represents an optional

substi t uep SnRAC D orQrf JUN 7006 WO 03/053925 PCT/ EP02/14826 12 alk
represegts al kyl ene or al kenylene, T represents S or 0. Even nore

referably, R represents a group selected from -(C2-3)alk
P ﬁ’z repres: B lgy]CORXR“ q’, -C,_3alky1C02C,.4311c§'l, -C,_g)alky]morpholino, -

ents hydrogen, -C;.;a
CO)C],;;EIH(YI, or -C1.38]1Cy1C02H;

X represents phenyl or 2 5 or 6 membered aromatic or non-aromatic heterocyclic group

10 containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by 0-2 groups selected from: halogen, —CN, -C,alkyl, -C,4alkenyl, -CF;, -NR°R’,
-NO;, -N(Ci4alkyl(CHO), -NHCOC,.alkyl, -NHSO,R°, Co.alkylOR?, -C(O)R®, -
C(O)NR°R®, -S(O),R", and -S(0O),NR*R";

15 Y represents a substituent selected from hydrogen, halogen, —CN, -C,salkyl, -C; jalkenyl, -
CF;, -NR°R’, -NO,, -N(C,alkyl)(CHO), -NHCOC, alkyl, -NHSO,R®, CyalkylOR®, -
C(O)R®, -C(O)NR'R®, -S(O),R", or -S(0),NR'R";

R* and R independently represent hydrogen, -C; salkyl, or together with the N atom to which
20 they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an
" additional heteroatom selected from 0O, N or S, optionally substituted by C,,alkyl, and

optionally the S heteroatom is substituted by O i.e. represents S(O),;

R® represents -C,.calkyl;

R® represents hydrogen or -C_salkyl;
25 nrepresents 0-2;

and pharmaceuticaily acceptable derivatives thereof.

The present invention also provides compounds of formula (IC) wherein:
R’ represents a group selected from:



-(C2-3) C1 SA d Mst preferably, Wrepresents: -(C2-3)alk \ ff-CI SC1 S
S C 5 Preferably, R2 represents hydrogen, CH2CONH2, Cl|2C0O2CH3

CH2CRCAal kyl , CH2CCRH,  OCRCAal kyl, (CH2) 2norphol i no.  Prdreddhilld ro
represents hydrogen or CH2CONHZ2. Preferably, when R2 represents

C2HAnor phedo esmsadzbe norpholino ring is N-linked to the al kptT/Eebraissee
Preferably, X represents phenyl or a 5 or 6 nenbered aromatic or
non-aromatic heterocyclic 10 group cthtaining at | east one heteroatom
selected fromO, Nor S, each of which is optionally substituted by 0-2
groups selected from hal ogen, -CN, -Cl.4alkyl, C2.4alkenyl, -NRR, -
N(C , _4dal kyl)(CHO, -NO2, -NHCOCC, 4a| kyI NH2ZSO2R, Co 4al kyl OR ,

-C(OR, and - Rb. More pr X represents phenyl or a 5 or 6
menber ed ar ong rzpcycl' ' onft-gi ni ng at | east one heteroatom
selected fro ,_ each of “w .45 is optionally substituted by 0-2
groups sel ect ed hal ogen, , -Cl 4allcyl, -C2-0al kenyl, - NR Rb,

-N(C1-0al kyl ) (CHO, N2, NHSO2R' , C04alkylOR -C(OR, and -C(ONR R6. Even
nore preferably, X represents phenyl or a 5 or 6 menbered aromatic
heterocyclic group containing at |eas e heteroatom selected fromO0O, N or
S, each of which is gptggnally substi by -2 groups selected from

hal ogen, - O - §Adad C(Or, and -C(ONR RR
Even nore pref@rably, epresents phen ¥y substituted by hal ogen
or a5 or 6 nenbered aromatic heterocyclic group containing at |east one

het eroatom sel ected fromO, N or S. Even nore preferably, X represents
phenyl substituted by drogen or hal ogen, or pyridine. Mst preferably, X

represents ph? itUted at the 2- position by fluorine, or pyridine.
25 Preferably, 9r‘3repre § s (i) a substituent selected from hydrogen,
hal ogen, -CN, Cl.4al kyly - C2.4al kenyl, NR Rb, -N(Cl-4alkyl)(CHO, N2,
NHCCC, . 4t deph esentsNHSQt?dﬂalsuﬁ‘@.hfbﬁtlk’aydgGB U 6 JUN 2006 WO 03/ 053925
PCT/ EPO2/ } séa%aﬁ@ﬁ&rall&%yfmﬁo) NR R or (ii) phenyl or a 5 or 6 nenbered
aromatic ]or asrg

eprcsents

5 R’ rrepresents hydrogen;

X represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic group

containing at least one heteroatom selected from O, N or S, each of which is optionally

substituted by 0-2 groups selected from: halogen —CN, -C,4alkyl, -CFs, NRR", -(CH,),OR",
10 -C(O)R", -C(O)NR’R, -S(O).R®, -S(0),NR°R®;

Y represents a substituent selected from hydrogen, halogen —CN, -C;alkyl, -CF;, -NR°R®, -
(CH,),OR’, -C{O)R", -C(O)NR'R”, -S(O)R", -S(0),NR'R";

15 R®and R® independently represent hydrogen, -C; ¢alky? or together with the N atom to which
they are bonded form a 5-, 6~ or 7- membered heterocyclic ring optionally containing an
additional heteroatom selected from O, N or S and are optionally substituted by C,alkyl,
optionally the S heteroatom is substituted by O i.e. represents $(0),;

R® represents -C,_salkyl;

20 nrepresents 0-2;

and pharmaceutically acceptable salis or solvates thereof.

In another aspect, the present invention provides compounds of formula (I) wherein X and Y

are as defined above and R’ represents chloronaphthylene, preferably 6-chloronaphthylene.
25

The compounds of formula (I) contain chiral (asymmetric) centres. The individual

stereoisomers (enantiomers and diastercoisomers) and mixtures of these are within the scope

of the present invention.

30 In a compound of formula (I):



het erocyclic group containing at | east one heteroatom selected fromO, N or
S, each of which 1is optionally substituted by 0-2 groups selected from

hal ogen, -CN, -C3.4alkyl, -CF3, - (CH2)o NR R - (CH2) NRRCH2CONH2§ JUN 2006
CO0-4al kylOR, -C(ONR R', -S(O.R, 5 S(0)2NR R, oxide to a ring N,
-CHO, N2, wensloshfsR ) (SO2R'). Mre preferably, Y repr esemﬂ;ﬁioin@m
substituent selected from hydrogen, hal ogen, -CN, -C2-4al kenyl, - NR Rb, -

N(CL. 4al kyl )(CHO, N2, -NHSO2R, @@-0OalkylORd, -C(OR, or -C(O)NR’R

or (ii) phenyl or a5 or 6 nenbered aronmatic or non-arorratic het er ocyclic
group containing at | east one heteroatom selected fromO, N or S, each of
whi ch is optionally substitut ed by 0-2 groups 10 selected from hal ogen,

4 2 (CH2), trRbCH2CONH2, Ca 4al kyl ORd,
C(O)NR' %%a%é'(’g) €8 é %NedEbﬁ?'de toaring N, -CHO -N®, and -
N(R ) (SO2R). epresents (i) a substituent selected
from hydr oge | -N(CL. 4al kyl) (CHO, -C(OW
or -C(ONR R ] ‘ ) menbered aromatic or

non- aromat i ¢ e 3 ic group dont a Ning at | east one 15 heteroatom
selected fromO, Nor S each of which is optionally substituted by 0-2
groups selected from halogen, -CN, -G .4alkyl, -CF3, -(CH2)ONR R,
-(CH2) "N R RoCH2CONH2, Co 4al kyl ORd, — O)NR’Rb -S(O,R, -S(O 2NR Rb,
NO2, and - N(R) (S02R Most prefera y\ Y regresents (i) a substituent
selectedfrw%lﬂroen, Radogen, - - CONRRb , or (ii)
phenyl , pyr i da;’ I'é or pyri d| neS eac \%m ch is optionally 20
substituted by 0-2 g -CN, -C, 4al kyl, -CF3,

-(CH2)"NR Rb, - (CH2)ON R RbCH2CONH2, Co4al kyl O?d -C(ONR Rb> -S(O R -
S(O 2NR Rb, N2, and -_N (R)(S02R). kun_apether preferred aspect, Y
represents (| aﬁgbs/t nt seI ect rogen, hal ogen, -CN,

- C3. 4al kyl , -(t -N(C, 4al kyl ) (CHO, - NHOOO

, . 4al kyl , NHsozR Co. 8a| kyI O?d C(O) NR Rb, -S(0)0, O -S(0)2NRe,
25 (ii) phenyl optr onal |y substituted by 0-2 groups selected from hal ogen,
-CN, -C 4dalkyl, -CF3, -(CH2)"NR Rb, CodalkylORd, -C(OW -C(ONRR,
-S(O X, -S(O 2NR Rb, -CHO /- S.  and -N(R)(SO2R ), (iii) a 5 or 6
menbered aromatic or noma%é‘t erocyclic group containing at |east
one heteroatom selected fro or S, each of which is substituted by a
group sel ected from S(O2NR Rb, N2, or NR)(SO2R ), or

(i v) wherf2ehof wichopg P‘é@eﬁf’%tm éfﬂlg byt OB(S?mN(CZ 3) alk Y represents a 5 or 6
menber ed %wwhmhﬂ&swhaiog%t-ﬁﬂa?&@z;l-lﬂ%"l?gpot@,cont aining at | east
one het ergatmesents ah asionsl shibstifileql, haldgan; -C3,NERGH -ON, whi ch is optionally

subst i t&'ta%dreﬁéés&ts?alky%gﬁpﬁkéﬁieﬁ@t ed from halogen, -CN, -Cl.4alkyl, -CF3,
-(CH2) " N%,]Re%esemsos > g UN 2005 WO 03/ 053925 PCT/ EP02/ 14826

More preferably, R’ represents a group selected from:

S
S S

10 each of which optionally contain a further heteroatom N,
Z represents an optional substituent halogen,



14 (CH2)"NR R'CH2CONH2 , Co.4alkylOR4, -C(OR, -C(ONRR", -S(O X
-S(0)2NR R', - CHO, N®2, and -N(R)(SO2RD. Mre preferably, Yrepresent
(1) a substituent selected from hydrogen, hal ogen, -CN, -Cl_ Y WYN 2006 - CF3,
-NRR', -(CH2).OR, -C(OR , -CONRR' , -S(O"R, or -S(O2NRR ",
(11) 5 pwamyiosoisi onal |y substituted by 0-2 groups sel ect pdrfepoiisshal ogen,
-CN, -C 4dalkyl, -CF3, (CH2)"NR R', -(CH2)nOR', -C(OW -C(ONRR',
-S(O X, and -S(O2NR R ™", (iii) a 5 o6 nenbered aronatic or non-aromatic
het erocyclic group containing at | east one heteroatom selected fromO, N
or S, each of which is substituted by a group selected from -S(O"R, or -
S(O2NR R', or (iv) when R represents or -(C2-3)alk S 10 and Z represents
an optionallk substi t.uent ha{é‘g‘g' n, Y represents a 5 or 6 nmenbered aronatic or
non- ar oma P EERREEHs PExlere oL 2 E‘B’e’cont aining at |east one heteroatom

sel ect ed Trepagsents Jop®. S, each of which is optionally substituted by 0-2
groups seEegtmsle hicfeorabhy) RI' fegessents £Doup seledtedtbiny! , -CF3, -(CH2)"NR R',
-(CH2) " OR, C(O)R - CONRR ", -S(O)X -S(O2NR R ". 15 Mbst

preferably, Y SRS (i) a sups sel ected from hydrogen, hal ogen,
-CN, -C1_ 4al 1NR R ] RFCI-C(OR, -C(ONRR', -S(O"R,
or -S(O 2NR phenyl g1y substitut ed by 0-2 groups

selected from Rz -CN, -C>alkyl, -CF3, - (CH2)"NRR ", -(CH2)O0OR ,
-C(OW -C(ONR R ", -S(O)X and - S(0)2NR' R, or (iii) when Wrepresents
-(C2-3)alk or -(C2-)alk S 20 and Z represents an optional substituent
hal ogen, Y represents pyrazole, imdaz pyridine, each of which is

optionally substitute 0-2 groups §rom hal ogen, -CN,
- ClL. 4al kyl, -(€Cpak— R, -(
-S(O2NR R'. Prefera when XIS phenyl,

OW - C(ONRR', -S(OX
Q3ubstituent at the 4-
position (i.e. pars to the rest of the nDIecuIe) on the phenyl ring. 25

Preferably, R and e independently represent hydrogen or -Cl _6alkyl. 1In a
conmpound of forrmula (IAyp~0 6 JUN 2006 WD 03/053925 15
~(Cy5)alk Cl
S

Most preferably, R' represents:

e Fra

5 Preferably, R? represents hydrogen, CH,CONIL, CIHL,CO,CIH;, CH,CO,Chalkyl, CHCO,H,
CO,Caalkyl, (CH,),morpholino. Preferably, R represents hydrogen or CH,CONH,.
Preferably, when R? represents C;H,morpholino, the morpholino ring is N-linked to the alkyl
chain.

Preferably, X represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic
10 group containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by 0-2 groups selected from: halogen, ~CN, -Cjualkyl, Cy.alkenyl, -NR'R", -
N(C,alkyl(CHO), NO,, -NHCOC, alkyl, NH,SO:R®, CoalkylOR?, -C(O)R®, and -
C(O)NR'R®. More preferably, X represents phenyl or a 5 or 6 membered aromatic
heterocyclic group containing at least one heteroatom selected from O, N or S, each of which
15 is optionally substituted by 0-2 groups selected from: halogen, —CN, -C, jalkyl, -C,jalkenyl, -
NR’R®, -N(C;.4alkyl)(CHO), NO,, NHSO,R®, Cy_alkylOR?, -C(O)R®, and -C(O)NR*R®. Even
more preferably, X represents phenyl or a 5 or 6 membered aromatic heterocyclic group
containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by 0-2 groups selected from: halogen, —CN, -Cysalkenyl, -N(C,_alkyl)(CHO), -
20 C(O)R®, and -C(O)NRR®. Even more preferably, X represents pheny! optionally substituted
by halogen or a 5 or 6 membered aromatic heterocyclic group containing at least one
heteroatom selected from O, N or S. Even more preferably, X represents phenyl substituted
by hydrogen or halogen, or pyridine. Most preferably, X represents phenyl substituted at the
2- position by fluorine, or pyridine.
25 Preferably, Y represents (i) a substituent selected from hydrogen, halogen, —CN, C,,alkyl, -
C,.alkenyl, -NR’R®, -N(C,_alkyl)(CHO), NO,, -NHCOC,alkyl, -NHSO,R®, CyalkylOR?, -



Preferably, R represents a group selected from -(Ca3)alk -(C2_3) S Z each
of which optionally contain a further heteroatom N, Z represeghs_g n”@ptional
substituent hal ogen, -CH2NH2, -NR Ror -CN, 5 Z represents 8&}] nal
substituent hal ogen, -CH2NH2, or -CN, alk represents al kyl ene or

al kenyl eng;0 03lossepr esents S or 0. More preferably, Rl reprpcemps2/asg oup
selected from -(C0_3)alk -(C2-3 )alk Z S each of which optionally contain
a further heteroatom N, 10 Z represefBs an optional substituent hal ogen,
alk represents al kyl ene or al kenyl ene, PCT/EP02/14826 U 6 JUN 7006 WO

03/ 053925 PCT/ EP02/ 14826 16 T represents S or O Even nore preferably, R
represents a group selected from -(CZ 3)alk -(C.)alk d S. d Cl Mst

Fepr csont S IONEL R &%E&%%%%?d %ﬁ%&ﬁaﬁi s i
OCPCAal kylEteTgReEs SRR SoBImRH leeriane PelgioglomSIeriet o Oh fLor apdpltish
CH2CONH2.is dptierfadly csubspituteshbn OF2 groups eddeatads fr@pHhalegeph oCNnoCiabrl, rEBFphol i no
ring i s NOHKRIRY 0 {01B),HIRRICH,CONH, PiafaiadRy, -SORICRSentssoRpReny
opti Ona& leszlIlﬁ?f{“,tdﬁti&dtoby rﬂ@l IQ,Q%H@," - 25, £l -@T(ﬂ?(@@?ﬁﬁdMore preferably, Y
represents (i) a substitvent selected from hydrogen, halogen, —CN, -C,alkenyl, -NR’R?, -
N(Calkyl)(CHO), NO,, -NHSO,R®, Cy.,alkylOR?, -C(O)R’, or -C(O)NR®R®, or (ii) phenyl
or a2 5 or 6 membered aromatic or non-aromatic heterocyclic group containing at least one
heteroatom selected from O, N or S, each of which is optionally substituted by 0-2 groups
10 selected from: halogen, -CN, -C,4alkyl, -CF,, —(CH:).,NR“R", -(CHz)nN+R“RbCH2CONH2, Co
alkylORY, -C(O)NR’R®, -S(O),R", -S(0),NR°R’, oxide to a ring N, -CHO, -NO;, and -
NR*)(SO.R®). Even more preferably, Y represents (i) a substituent selected from hydrogen,
halogen, —CN, -C,alkenyl, -N(C,.salkyl)(CHO), -C(O)R®, or -C(O)NR’R?®, or (ii) pheny] or a
5 or 6 membered aromatic or non-aromatic heterocyclic group containing at least one
15 heteroatom selected from O, N or S, each of which is optionally substituted by 0-2 groups
selected from: halogen, —CN, -Cysalkyl, -CFs, ~(CH,),NR°R®, -(CH,),N'R’R’CH,CONH,,
CosalkylORY, -C(O)NRR", -S(O),R°, -S(O):NR°R", NO, and -NR*(SOR®). Most
preferably, Y represents (i) a substituent selected from hydrogen, halogen, —CN, -C(O)R”", or -
C(O)NR’R®, or (ii) phenyl, pyrazole, imidazole or pyridine, each of which is optionally
20 substituted by 0-2 groups selected from: halogen, —-CN, -C,alkyl, -CF;, -(CH),NR°R", -
(CH,).N'R’R°CH,CONH,, CypalkylOR?, -C(O)NR’R®, -S(O),R®, -S(O),NR°R®, NO,, and -
N(R*)(SO-R®). In another preferred aspect, Y represents (i) a substituent selected from
hydrogen, halogen, —CN, -C,_salkyl, -C; 4alkenyl, -CF;, - *R®, NO,, -N(C;alkyl(CHO), -
NHCOC, 4alkyl, -NHSO,R®, Co4alkylOR?, -C(O)R®, -C(O)NR’R®, -S(O),R°, or -S(0),NR*R® ,
25 (ii) phenyl optionally substituted by 0-2 groups selected from: halogen, —CN, -C,_4alkyl, -CF,,
~(CH2).NR'R®, Cy,alkylOR?, -C(O)R, -C(O)NR’R®, -S{O).R®, -S(O),NR’R®, -CHO, -NO,,
and -NR")(SO,R"), (iii) a 5 or 6 membered aromatic or non-aromatic heterocyclic group
containing at least one heteroatom selected from O, N or S, each of which is substituted by a
group selected from: -S(O)R°, -S(O)LNR'R®, -NO,, or -N(R*}SO,KR®), or (iv) when R
30 represents

-(Cz_s)alkv@z
or
S

Y represents a 5 or 6 membered aromatic or non-aromatic heterocyclic group containing at
least one heteroatom selected from O, N or S, each of which is optionally substituted by 0-2
groups  selected from: halogen, —CN, -Cyaalkyl, -CF;,, -~(CH)NRR’, -




10 aromatic heterocyclic group containing at |east one heteroatom sel ected
from0O, Nor S. Mire preferably, X represents phenyl or a 5 or 6 nenbered
aromatic heterocyclic group containing at |east one heteroat %g Z)ﬂ)@ﬁied
fromO, Nor S each of which is optionally substituted by I-

sel ect ed Wwe/osagdsogen. Even nore preferably, X represent spoh@mryli4826
substituted by hal ogen, or pyridine. Mst preferably, X represents phenyl
substituted at the 2- position by 1544luorine, orpyridine. Preferably, Y
represents phenyl or a 5 or 6 nenbered aromatic or non-aronmatic heterocyclic
group containing at | east one heteroatomselected fromO, N or S, each of
which is optionally substituted by 0-2 groups selected from hal ogen, -CN,

R 9%95 %o%ﬁ}\??y R GETR" SRR, MR iR o

-N(R )(Scﬁ#@ Y represents phenyl or a 5 or 6 nenbered
aromat i ¢ Mére rpwfe:ablg,rrmmpredee& &) acybstinengsetadiad dont Bydnogen, m}ogjee,a{m oae

het er oat oGy ctg,@a]ihr Qo)) ON° OJC(@Rcqu( 19k RN Rs &P bstl tuted
e D A e Sl Ly R R
or - N R3)(CHOAR R CHps@R e r OV’ qfoﬂlgﬁlxe»s@ﬁ?)swz,sﬂw NR® by ii‘)cﬂ ﬁ@fér

pyrazol e mqaﬁbemdadrbmamudnsnanmmmjm thgtefbePcligrgpoypsconingg #dedst om hdmbalgen 06
JUN 2006 s\é@ct@@h@&&?%o@%&&%ﬁ&&@&bé{ﬁm@b a %&@L&m&ked frdatr 35 gz,fk@i@) NR' Rb,

-(CH2) " N%W,wh , -C(O 1l lR' , -S(O.W 0O 2NR Rb, N2,
or -N(R) ano erred aspect, Y represents (i) phenyl
optionally substitut ed By 0 2 groups sel ected from hal ogen, -CN, -C Aal kyl,
-CF3 - (CI—IZ)(M b2 -C(OW -C(ONR Rb, -S(O"R, -S(O 2NR Rb,
- (R R) (i) a5 or 6 nenbered aromatic or

non- aromatl C heterocycl iC group containing at | east one heteroatom sel ected
fromO, Nor S, eachrof which is substituted by a group selected from
-S(O.W -S(ONR Rb, NX®2,_or -N(R)(SQ2RD, or (iii) when R represents
-(C2.3)al k or -#Cz)ég{/al 1 represents a 5 or 6 nmenbered aromatic or
non-aronmatic he ep p containing at |east one heteroatom sel ected
fromO, Nor S, each of ich is optionally substituted by 0-2 groups

seRl)g(iltZW afuﬁz 2 (Z!sgllltggl’? hon%bshge %]ﬂk%ln’ -CF3, -(CH2)" NR' Rb - (CHZ) a0
NC2, - N( y emb e ?r maugé\(or nowaroniahc §ét€l%) 1c 515,[ fonal Iy

substit utIE*’cﬂt ]'{9“’2"35}“6 e OF Poffch °f1‘<¥ é‘rPP“ S“@E L e =}
- ( CH2) 1NRrdRips sel(@dzlicﬂmaloge@(—qu-Cualb(l,GﬂﬂR GQHL)DNB(RS) AOH,).0R, -C(O)R", -

C(O)NRR®, -S(O).R°", -S(O),NR’R".

15 Most preferably, Y represents (i) a substituent selected from hydrogen, halogen, —CN, -C,.
salkyl, -CF;, -NR°R®, (CH,),OR®, -C(O)R’, -C(O)NR'R®, -S(O).R", or -S(O),NR*R®, or (ii)
phenyl optionally substituted by 0-2 groups selected from: halogen, —CN, -C;,alkyl, -CF,, -
(CH,),NR'R®, (CH,),OR", -C(O)R", -C(O)NR’R’, -S(O),R", and -S(O)},NR’R", or (iii) when
R’ represents

or
S

20 and Z represents an optional substituent halogen,
Y feprescnts pyrazole, imidazole or pyridine, each of which is optionally substituted by 0-2
groups selected from: halogen, —CN, -Cj.4alkyl, -CF;, -(CH,),NR’R®, -(CH,),OR°®, -C(O)R’, -
C(O)NRR®, -S(0),R", -S(O),NR°R®. Preferably, when X is phenyl, Y is a substituent at the 4-
position (i.e. para to the rest of the molecule) on the phenyl ring.

25 Preferably, R* and R” independently represent hydrogen or -C; salkyl.

In a compound of formula (IA):



and -S(O2NR Rb, (ii) a 5 or 6 nenbered aromatic or non-aromatic

het erocyclic group containing at |east one heteroatom sel ect %I cqmo N or
S, each of which is substituted by a group selected from 6 )Uixl (9
-S(O2NR Rb, or (iii) when Rl represents -(C2.3)alk \ / Z or -(C2_3)alk 20 Y
r epr esent woae3s69256 nenbered aromati c or non-aromati ¢ het ePOLYROI/ RIS OUp
containing at |east one. heteroatomselected fromO, N or S, each of which
is optionally substituted by 0-2 grotps selected from hal ogen, -CN,
-Cl.4alkyl, -CF3, -(CH2)"NR Rb, -(CH)20OR', -C(OW - CCONR Rb, -S(O"R,
and -S(O 2NR Rb. 25 Most preferably, Y represents (i) phenyl optionally
substituted by 0-2 groups selected from halogen, -CN, -C'al kyl, -CF3,

~(CH2) "N , ONRR', -S(O"R, and -S(O 2NR Rb,
or (iii) i\),\‘ﬁeaﬁaby’ r%‘esr?tgé%%@ﬁtwg 06 WO 03/ 053925 PCT/ EP02/ 14826 18

-(C2_3)alk or -(C alk Y represe |, pyrazol e, imdazole or
pyridine, each W i s opt |y Isubs Ltuted by 0-2 groups selected

from hal ogen, aZ‘kyI N1OR', -(CH2).OR', - C(OR,
-C(ONR R, ( } d - S(O)2NR'R 5*Preferably, when X is phenyl, Yis a

substituent at the 4. p05|t|on (i.e. Parato the rest of the nolecule) on
the phenyl ring. Preferably, R and e independently represent hydrogen or

-Cl.6alkyl. In a corrpound of formula (I G~—10 Preferably, R represents a
group sel ected from 3)alk z \ S esents an optional
substi t uent hg& 335 @ sents S. ferably, R represents a
group sel ected ¥ om 2006 WO 03/ EPOZ/ 14826
S
-(C, yalk 74 7! 7 I N
g S

each of which optionally contain a firther heteroatom N,

Z represents an optional substituent halogen, -CH,NH,, -NR*R® or -CN,
5 2’ represents an optional substituent halogen, -CH,NH,, or -CN,

alk represents alkylene or alkenylene,

T represents S or O,

More preferably, R’ represents a group selected from:

-(Co_a)aﬂ(@'z
S
-(cz.g)am@z ‘%z
S S

cach of which optionaily contain a further heteroatom N,
10 Z represents an optional substituent halogen,
alk represents alkylene or alkenylene,




19 -(C2_3)alk 1 S S Z Z represents an optional substituent halogen, T
represents S. More Preferably, R represents a group sel ected f\r?@
-(C.3)alk 5 C1L O Mst preferably, R represents: -(C2-3)al kU 80 m[@l
Preferably, R2 represents hydrogen or CH2CONH2. Preferably, X represents
phenyl orwo 68/636928 nmenbered aromatic or non-aromatic het er pCYEPIZI4ST OUP
containing at | east one heteroatomselected from0O, Nor S, each of which is
optionally substituted by 0-2 groupsi8el ected from hal ogen, -CN,

-C3. 4al kyl, -C2-0alkenyl, -NR R 15 N(C al kyl)(CHO, NO2, NHCOCL-4al kyl,
-NHSO2R, Co.4dalkylOH, -C(OR, and - C(O NRaRb. More preferably, X
represents phenyl or a 5 or 6 nenbered aronmatic heterocyclic group

cont ai ni ne heteroatom selected fromO, N or S, each of which

S optiogg?z%}c és"ﬁ%é%ﬁ(?'ut ed by 0-2 groups selected from hal ogen, -CN,

C2- Oal kerkpen moggpRsterabiynRERigpapts o e ectrgPomcy- 4al kyl OH, -C(O W and
-C(ONRR'. Even nore preferably, X 20 represents phenyl or a 5 or 6 nenbered

aromati c heterocygli oup contai ng-aty] east one heteroatom sel ected
fromO, N or @@ njch i i ycpubstituted by 0-2 groups A WO

03/ 053925 20 O 4826-8¢el ected from hal ogen, -CN,

N( Cl4al kyl ) (€HO) - and -C(ONR Rt'. Even nore preferably, X
represents phenyl optionally substituted by halogen or a 5 or 6 nenbered
aromatic heterocyclic group containing at | east one heteroatom sel ected from
O, Nor S. Even nore preferably, X repr nts phenyl substituted by

hal ogen, or pyridine. nore 5 prefef/abl X gepresents phenyl
substituted bwzk_lﬁé Clpr ef er abt?y,

-(Cz_gam—(}m
S

Most preferably, R’ represents a group selected from:

‘(02-3)311{—@‘(31
S

5 Preferably, R? represents hydrogen, CH,CONH,, CH,CO,CH;, CH,CO,C,alkyl, CH,CO,H,
CO,Caalkyl, (CH,),morpholino. Preferably, R® represents hydrogen or CH,CONH,.
Preferably, when R” represents C;H,morpholino, the morpholino ring is N-linked to the alkyl
chain.

Preferably, X represents phenyl optionally substituted by halogen or a 5 or 6 membered
10 aromatic heterocyclic group containing at least one heteroatom selected from O, N or 8. More
preferably, X represents phenyl or a 5 or 6 membered aromatic heterocyclic group containing
. at least one heteroatom selected from O, N or S, each of which is optionally substituted by 1-
2 groups selected from: halogen. Even more preferably, X represents phenyl substituted by
halogen, or pyndine. Most preferably, X represents phenyl substituted at the 2- position by

15 fluorine, or pyridine. '
Preferably, Y represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic
group containing at least one heteroatom selected from O, N or S, each of which is optionalty
substituted by 0-2 groups selected from: halogen, —CN, -C,_alkyl, -CF;, -(CH),NR°R®, -
(CH,),N"R*R°CH,CONH,, Cp.alkylOR®, -C(O)NR'R®, -S(O),R’, -S(O),NR’R®, oxide to a
20 ring N, -CHO, NO,, or -NR“)(SO.R"). More preferably, Y represents phenyl or a 5 or 6
membered aromatic or non-aromatic heterocyclic group containing at least onc heteroatom
selected from O, N or S, each of which is optionally substituted by 0-2 groups selected from:
halogen, —CN, -Cy.alkyl, -CF;, -(CH,),NR'R®, -(CH,),N'R°R"CH,CONH,, Cy.alkylOR’, -
C(O)NR'R, -S(O),R", -S(0),;NR*R®, -NO,, or -N(R*)(SO,R). Most preferably, Y represents
25 phenyl, pyridine or pyrazole optionally substituted by 0-2 groups selected from: halogen, —

g
S
&




substituted at the 2- position by hal ogen. Preferably, Y represents a
substituent selected from hydrogen, halogen -CN, -G 4al kyl, -C2. 4al kenyl,
-NR R', N2, -N(C.-0al kyl)(CHO, -NHCOCL al kyl, -NHSCO2R , CO4kb IKYN @M -
CCOR, or —-CCONR R More preferably, Y represents a substituent selected
from hydr e@emnesifds hal ogen, -CN, -C2.4al kenyl, -NR R', NOZ, pCI/EP02/14826
-N(Cl4al kyl ) (CHO, CldalkylOH, -C(OW or - CCONRR'. Even nore preferably,
Y represents a substituent selected f4pm hydrogen, hal ogen, -CN,

- C24al kenyl , N(Cl4al kyl ) (CHO, Cld4alkylOH, -C(OR, or -C(CONR R  Most
preferably, Y represents a substituent selected from hydrogen, hal ogen, -CN,
-C(OW or -C(ONR Rb. Preferably, V\/nen X is phenyl Y is a substituent at

the 4- pogj;ti p wl phenyl
ring. It (ls'N Coq'géhund @%‘%m%;@?? frese \?en‘i“?%w coVe bgkﬁ{

(o e 1 SRRy PN O MO waﬂmw O ERSFb e P most
preferr edplgn)dwpeonaﬂ}smhsmud 02 proaproselecied Groms halogrd, HEN gilh salkyhe CFgr-m " al kyl "
nmeans bot {TH mhtomgldn"an@ H°, Clopd)yNRSRY, US@)ERY, -$n0INRERY, LoROYLRORS -

(Exgsr?:s dhd ﬁlﬁ Pﬁé @i@) 51%1' rg%tr%y irmg'xatg ?ﬁ) ho &r@ﬁ th( %@i’o@chg} %m?lgns bot h
strai ght %mﬁlwg &nehaFrﬁa@&%%%ﬁom%W&s qfa*ﬂnq%ﬁ inREELYeR e

Exanpl es grbupabélscredniromyr e3(PRR’.Ne(OQHYRIRS h:cne ]G(R:HQO)R? e@l‘nﬁlh)enfhen (P= CH2CH2-)
and propylepd@nfs- CH2CH2CH2-) As used herein, the term "al kenyl ene” nmeans both
strai ght and branched chai n unsat urat ed hydrocar bon |inker groups, wherein
the unsaturation is prgSent only as doubl e bonds. 30 Exanpl es of al kenyl ene
groups i ncl uclgsz_3 7 ZCH=CH ) and propenyl ene (-CH2- CH=CH ). As used
herein, the term "het clic group” neans optionally substituted rings
containing one or nore heteroatons selected from nitrogen, sul phur and

oxygen atons. The heterocycle 35 may be aromatic or non-aromatic, i.e., my
be saturated, partially fully unsaturated. Exanples of 5-nenbered groups
i ncl ude thi enyl(c fﬁf@n@uz ol idinyl thiazolyl, oxazolyl and i m dazolyl.
Exanpl es of 6- nefiber ed ps include pyridyl, piperidinyl, pyrimdinyl and

nmor phol i nyl . Exanpl es of*7- nmenbered groups include hexanet hyl enei m nyl .
Certain heterocyclic groups, e.g. thienyl, furanyl, thiazolyl, oxazonI,

pyr i dyho aneepRiénitdn 8ioh | meHitkrdd ABmaticndsSien b@ntah@hét%bycqxf: gtdip omhia l. Ot her

e iy ol b el LR i
mol ecul e .8 J 8060 03]7 50‘2"}]?5&8 ﬁé)@ga’rerel n, the
term " hal W%C@Piﬂa.t Gmaﬁ(él@%t L OPR" OW@)N&R neS(Q):m orS(ﬂbNRPﬁ: omi ne and
i odi ne. CHO, NO,, -N(R*}(SO,R").
15 More preferably, Y represents (i) pheny! optionally substituted by 0-2 groups selected from:

halogen, —CN, -C,_alkyl, -CF,, -(CH,),NR*R®, {CH,),OR", -C(O)R’, -C(O)NR’R", -S(O),R",

and -S(O),NR’R®, (ii) a 5 or 6 membered aromatic or non-aromatic heterocyclic group

containing at least one heteroatom selected from O, N or S, each of which is substituted by a

group selected from: -S(0),R°, or -S(0);NR°R®, or (iii) when R' represents

or

-(Cz_s)alk—(}z

S

20
Y represents a 5 or 6 membered aromatic or non-aromatic heterocyclic group containing at
least one heteroatom selected from O, N or S, each of which is optionally substituted by 0-2
groups selected from: halogen, —CN, -Cy.4alkyl, -CFs, -(CHz),NR®R", -(CH,),0R", -C(O)R", -
C(ONR’R?, -S(0),R", and -S(O),NR'R".

25 Most preferably, Y represents (i) phenyl optionally substituted by 0-2 groups selected from:
halogen, ~CN, -Cyalkyl, -CF, -(CH,),NR*R®, (CH,),OR’, -C(O)R’, -C(O)NRR?, -S(O),R",
and -S(O),NR°R", or (jii) when R’ represents



5 As used herein, the term "pharnmaceutically acceptabl e" neans a conpound
which is suitable for pharnaceutical use. As used herein, the t@nq N 7006
"pharnmaceutically acceptabl e derivative", nmeans any pharmaceuti § lb
acceptabl e salt, solvate, or prodrug e.g. ester or carbamate, or salt or
sol vate 1Wwiés/@eek a prodrug, of a conpound of formula (1)pcwepeinsgfEon
admnistration to the recipient is capable of providing (directly or
indirectly) a conpound of fornula (1)480or an active netabolite or residue
thereof. Preferred pharnmaceutically acceptable derivatives are salts,

sol vates, esters, carbamates and phosphate esters. Particularly preferred
pharmaceutically acceptable derivatives are salts, solvates and esters.
Most preferred pharmaceutically 15 acceptable derivatives are salts and
sol vates. Suitable sal ccording to the invention include those forned

wi th both org%@ gﬂg epgani ¢ aci ds and bases. Pharmaceutically

accept abl e acr d it Q{Its i nclude those formed frommneral acids such
as: hydrochl oric, hydrobrom c, sul phuric, phosphoric, acid; 20 and organic
acids such as: citrigg, tartaric, lactic, pyruvic, acetic, trifluoroacetic,
succinic, oxalic, form fumaric, maleic, oxal oacetic, nethanesul phonic,
et hanesul phoni A | phoni ¢, benzenesul phonic and i sethionic

aci ds. Partlcufg%bﬁd$re er 32 pharmaceutically acceptable salts include
those formed from hydroclloric, trifluoroacetic and formic acids. 25 Those
skilled in the art of organlc chenistry mﬁll appreciate that many organic

conpound can for sol vents i re r ted or
From it of RGgE PRRRSE Pl bl SHRHERE ot oG5 B @“E’ﬁ@ are known
as "sol vae&2 greps selgcddfrem: %?IOE@brrthI&xcwapﬁ wﬁfzer(q}&) oRIRORAR - Rhydr at e".
Sol vat es @(D)RheC(OONBBﬁnﬂ(@f.Rdeﬁﬁ(@}ME’B .are 30 within the scope of the
i nventi ereﬁﬁbtﬁwﬁaﬁxsﬁ 1e¥ i9h sqRaRe atihe af pdsionil.@ park)to Weiredd oRER SUI t abl e
for use ip, g$9 h ose wherein the counterion or associated sol vent
IS pharnaceu ga.FE Fbmevi sal t q q sol vat es havi ng non
phar macedtsieapiyyR Egpt“éﬁﬂe@ ?’Hﬁﬁ‘tpé“?sF‘B xdrggen o (gé?gled solvents 35 are within
t he scope of the present invention, for exanple, for use as internediates in
the prepaaabihpsimobi pthds dcpnpounds of fornula (1) and their
pharnae@q#a&@bﬁqugﬁe§$@Q§ﬁvgghg§uﬁggn sol vates. As used herein, the term
"prodrug” neans a conpoun ich i1s converted within the body, 40 e.g. by
hydrolysis in t into its ae ormthat has nedical effects.
Phar naceuti cal e pres degcribed in T. H guchi and V.

T3 s, Vol. 14 of the A .C.S. Synposium
Serles Ed e, ed., Blorever5|ble 0 6 JUN 2006 WO 03/053925
PCT/ EP02/ 14826 22

7\
,(c2_3)atk~@z %Z

_(Czﬂs)alk@—Z

S

Q
S—0O

Z represents an optional substituent halogen,
T represents S.
Even more preferably, R' represents a group selected from:



Carriers in Drug Design, American Pharnmaceutical Association and Perganon
Press, 1987, and in D. Fleisher, S. Ranon and H Barbra "I nproved oral drug
delivery: solubility limtations overcone by the use of prodrwfﬁ" Q@wanced
Drug Delivery Reviews (1996) 19(2) 115-130, each of which are égp at ed
herein by wehsiR9se. Esters may be active in 5 their own ry,gli};Epgﬂgwé(pr be
hydr ol ysabl e under in vivo conditions in the human body. Suitable
pharmaceutical ly acceptable in vivo hydyol ysable ester groups include those
whi ch break down readily in the human body to | eave the parent acid or its
salt. Preferred conmpounds of the invention include: 10

6-Chl oro-N-{(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1,1"-biphenyl -4-yl]-2-oxopy
rolidin-3- yl}naphthal ene-2-sul fonam de
6- Chl oro- N- ((3S) -4z [ 4-4di net hyl am ;
-2- sul fonam de X (5- Chl g i
5-[2- (et hyl sul I]pyridi
oxopyrolidin- et e ‘sulfonanld-
(E) - 2{ 5- Chl or ot hi en- 2- yI) N-{(3S)-1-[3-fluoro-2'-(nmethylsul fonyl)-1,1"-biphe
nyl - 4-y1]-2- 20 oxopyrrolidin-3-yl}ethenesul fonam de
5-Chloro-N-{(3S)-1-[3-fluoro-2'-(nethyls nyl)-1,1"-bi phenyl -4-yl]-2-oxopy

rolidin-3-yl}- 1-benzof n- 2- sul f onam
N-{(3S)-1-[3 ﬂkiig?ﬁﬁtqusulfony
- yI) |squ|n§F%%L 5- s foham de

(E)-2-(4-Chl orophenyl )-R-{(3S)-1-[3-fluoro-2'-(
-4-yl]-2- oxopyrrolidin-3-yl}ethenesul fonam de 30

] - 2- oxopyrol i di n- 3-yl } napht hal ene
I?-N—((S S)-1-{

yl -4-yl]-2-oxopyrolidin-3
3% sul fonyl)-1,1"-bi phenyl

5'-Chloro m{ ndllsWRE nalbgt hyl sul fonyl ) -1, 1' - bi phenyl - 4-yl ] -2-oxop
yrol i di n-3- e ﬂ& B&Sﬂgd%ﬁgnegggsulfonanide

6- (D et h ﬁHﬁ AL§(3S) 1-[3-fluoro-2' -(nmethyl sul fonyl)-1,1"-bi phenyl -4-yl
]-2- 35 ?%ﬁﬁtméﬁ@@mfonam de

N—{(BS) 1- [3 Fluoro 2' -(met hyl sul fg
' - bi phenyl - oRy r ol i di n- nol i ne- 8-sul fonam de 40

6 Chl or o- N-{(3ﬂ S J yl)-1,1"-bi phenyl -4-yl]-2-oxopy

rolidin-3-yl 3 mde 0 6 JUN 2006 WD 03/ 053925 23

PCT/ EPO2/ 14826

5-Chloro-N-{(3S)-1-[3-fluoro-2'-(nethylsul fonyl)-1, 1" -bi phenyl -4-yl]-2-oxopy

rrolidin-3-yl }-

Most preferably, R! represents:

-(02_3)a1k—@c1

S
10 .
Preferably, R? represents hydrogen or CH,CONH,.
Preferably, X represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic
group containing at least one heteroatom selected from O, N or 8, each of which is optionally
substituted by 0-2 groups selected from: halogen, —CN, -C,_salkyl, -C,alkenyl, -NR‘R", -
15 N(Ci14alkyt(CHO), NO,, -NHCOC,qalkyl, -NHSOR®, CosalkylOH, -C(O)R’, and -
C(O)NR’R®. More preferably, X represents phenyl or a 5 or 6 membered aromatic
heterocyclic group containing at least one heteroatom selected from O, N or S, each of which
is optionally substituted by 0-2 groups selected from: halogen, -CN, C,alkenyl, -NR°R’, -
N(Cy42ikyl)(CHO), NO,, CoalkylOH, -C(O)R’, and -C(O)NR'R". Even more preferably, X
20 represents phenyl or a 5 or 6 membered aromatic heterocyclic group containing at least one
heteroatom selected from O, N or S, each of which is optionally substituted by 0-2 groups



1- benzot hi ophene- 2-sul fonam de
6- Chl oro- N-[ (3S) - 1- (4-{2- [ (di net hyl am no) met hyl ] - 1H-i mi dazol -| -yI}
-2-fluorophenyl)-2- 5 oxopyrrolidin-3-yl]-1-benzot hi ophene 2- %Ltl Jlﬂmﬂﬂﬂ de
formate salt (1:1) (IE)-2-(5-Chlorothien-2-yl)-NT[(3S)-

- (4- {2- [ (viowstosydzam no) net hyl ] -1 H i mdazol -1-yl}-2- PCT/EP02/14826
fl uorophenyl) - 2-oxopyrrolidin-3-yl]prop-I-ene-I-sul fonam de formate salt
(1:1) 10 20
N-{(3S)-1-[2"-(Am nosul fonyl)-3-fluoro-1, 1" -bi phenyl -4-yl]-2-oxopyrrolidin-3
- yl}-6- chloro-I -benzothi ophene-2-sulfonamde 4'-[(3 S)-3-({ [ (I
E)-2-(5-Ch| orothien-2-yl)prop- | -enyl] sulfonyl }am no)-2-oxopyrrolidin- |

(b2 (s are °§;hh5‘° g4 Q&WW&% 3 1I@ROY! 40P, and -COINR'K". Bven more
S 171 5 (BSPblo BT e Aoyl s by dplopcse §p 6 e
et henesul 4remetie hgtsrocyclic group containing at Ieast one heteroatom selected from. O, N or S. Even
(B) - 2- ( 5-tabrkoprefelablyn 22 rfirgserits [p@l&iiﬁ -shibgiiButéd bYrieidgen,not pyridind ' Evehpinasy| - 4-y1) -
2. 2xonyS atiefbiy Xalxcleil i OB lfn Mok ket o repesents phery)

[(B)- n e nI]squonyI}
am no -2- %%ﬁg?f%la? ?’ﬁosi ] )b]ythﬁle E“% | uor o- NF met hyl -1, 1' - bi phenyl - 2- suI f onam de
Preferably, Y represents a substltuent selected from hydrogen, hafogen —CN, -C,alkyl, -C,.

-[(39) ﬁk@dyﬂ (E9R°R" @wmw.wbrlnﬁﬂmywﬁt@@mlkﬂs HNFABMR®) @mmq)em’ exopyrrol i
:En | -yl ]C INRERY ‘M d¥% @2 %géﬁﬂ@a@h%tucm selected from hydr
pyr |

d
(E)-2- e \ I ngl phenyl
by 2 (5 lfg G %fk iy ok g@@@f Sehatt
(E)-N-{ (39 2@& @P{e Bt e\ﬁmrﬁﬁﬁ*wda fubstitnent_ selegied plipmp o*mimgms yl
} - 2- ( 5- clHialngen, hr@h L safikeppl AN@eukfHEHA)d€1alkylOH, -C(O)R®, or -C(O)NR'R.

5- Chl or o- Mo:(t@?e@rably,{ﬁreb&se(nm Suphtiudnt sutectedmfoanydrapen) ihioges, 0N, ~@¢cCORYPYr r ol i di
n-
(

yl ) - lox Fﬂ’oﬁﬂfeﬁa@{yzwﬁéﬂ o SYisa su?stm[cnt at the 4- posi

ti
- 0Xx0- 1- 2-(tritl uor%nrr(éfhpﬁ% phenyl ] pyr

25 y}f*:h <ot rr%ﬂna ey ot B 1 onar o a0

in-
6-[(39)-3-({[(E)-2-(5-Cilorothien-2-yl)ethenyl]sul fonyl)am no)-2-oxopyrr
| di n-1 -It islth by undbirstedd- thidt)thd\pridsealt metitiph vonaaall deninGicdtN BeGGedind8/ 053925

2

0

PCT/ EPO2/ P82, evet more preferred and most prcferred oups described herein above.,
(E)-2-(5-Chlorothien-2-yl)-N{(3S)- %I cyanophenyl ) pyri di n-2-yl ] - 2- oxopy

l'i dj t hy | f
2" (o [ ¢ ehs 34 Ferpy 9he S oty peas 5’091 FEAIENL AP Brapghsl ghein saturated
am no) - 2-hydwesrberogroeisnExamples of jallayl groafisiingudg| ry%@ﬂi@ib%mé &l gepropyl
2-{6- [(33)L;&-,Xa{nb(b&)r}(2(3,{ﬂ§} Chl or ot hi en-2-yl ) et henyl ] sul fonyl }

am no) - 2- oxopyrrolidin-1-

3-
E) -

i di

-{
I

As used herein, the term “alkylene” means both straight and branched chain saturated
25 hydrocarbon linker groups. Examples of alkylene groups include methylene (-CH,-), ethylene
(-CI‘I;CI‘IT') and. propylcne (*CHQCHgCHT) .

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.

30 Examples of alkenylene groups includes ethenylene (-CH=CH-} and propenylene (-CH,-
CH=CH-).

As used herein, the term “heterocyclic group” means optionally substituted rings contaming
one or more heteroatoms selected from: nitrogen, sulphur and oxygen atoms. The heterocycle

35 may be aromatic or non-aromatic, i.e., may be saturated, partially or fully unsaturated.
Examples of 5-membered groups include thienyl, furanyl, pyrrolidinyl thiazolyl, oxazolyl and
imidazolyl. Examples of 6-membered groups include pyridyl, piperidinyl, pyrimidinyl and
morpholinyl. Examples of 7- membered groups include hexamethyleneiminyl. Certain
heterocyclic groups, e.g. thienyl, furanyl, thiazolyl, oxazolyl, pyridyl and pyrimidiny] are C-

40 linked to the rest of the molecule. Other heterocyclic groups, e.g pyrrolidinyl, imidazolyl,
piperidyl, morpholinyl and hexamethyleneiminyl may be C-linked or N-linked to the rest of
the molecule.



yl ] pyridin-3-yl)-N, N-di nmet hyl benzenesul f onani de 10
2-{6-[(39)-3-({[(E)-2-(5-Chl orot hien-2-yl)ethenyl]sul fonyl }am @g)mﬁ-zﬁmopyrro
lidin-1- yl]pyridin-3-y1l}-N nethyl benzenesul f onam de
(E)-2-(5-Chlorothien-2-yl)-N[(3S)-1-(5-{2-[nethyl (nethyl sul fonyl)am no] phen
yl } pyri di Ry@o3mdsp2s2- oxopyrrolidin-3-yl]ethenesul fonam de 1pcT/EPO2/14826
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oxalic, formic, fumaric, maleic, oxaloacetic, methanesulphenic, ethanesuiphonic, p-

toluenesulphonic, benzenesulphonic and isethionic acids. Particularly preferred
pharmaceutically acceptable salts include those formed from hydrochloric, trifluoroacetic and
formic acids.
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Those skilled in the art of organic chemistry 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) are
30 within the scope of the invention.
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Salts and solvates of compounds of formula (I) which are suitable for use in medicine are
those wherein the counterion or associated solvent is pharmaceutically acceptable. However,
salts and solvates having non-pharmaceutically acceptable counterions or associated solvents

35 are within the scope of the present invention, for example, for use as intermediates in the
preparation of other compounds of formula (I) and their pharmaceutically acceptable salts and
solvates.

As used herein, the term “prodrug” means a compound which is converted within the body,
40 e.g. by hydrolysis in the blood, into its active form that has medical effects. Pharmaceutically
acceptable prodrugs are described in T. Higuchi and V. Stella, Prodrugs as Novel Delivery
Systems, Vol. 14 of the A.C.S. Symposium Series, Edward B. Roche, ed., Bioreversible
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1-benzothiophene-2-sulfonamide
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(methylsulfonyl)-1,1-biphenyl-4-y1]-2-oxopyrrolidin-3-yl}amino)acetate

25 {[(E)-2-(5-Chlorothien-2-yl}ethenyl}sulfonyl}{(3S)-1- {5-[2-(methylsulfonyl)phenyilpyridin-
2-y1}-2-oxopyrrolidin-3-yl)amino]acetic acid

({I(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl} {(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1,1'-
biphenyl-4-yl]-2-oxopyrrolidin-3-yl}amino)acetic acid

30
4'-[(8S)-3-(6-Chloro-naphthalene-2-sulphonylamino)-2-oxo-pyrrolidin-1-y1]-3'-fluoro-
biphenyl-3-carboxylic acid amide

6-Chloro-naphthalene-2-sulphonic acid [(S)-1-[5-(2-methylsulphanylphenyl)-thiazol-2-y1}-2-
35 oxo-pyrrolidin-3-yljamide

6-Chloro-naphthalene-2-sulphonic acid {(S)-1-{5-(2-methanesulphonylphenyl)-thiazol-2-yi]-
2-oxo-pyrrolidin-3-ylJamide

40 3-(Aminomethyl)}-N-{(38)-1-[3-fluoro-2'-(methylsulfonyl)-1,1"-biphenyl-4-y1}-2-
oxopyrrolidin-3-yl} benzenesulfonamide



o- N- et hyl benzar nde

fluor

4-((3S)-3-{[(6-Chl oro-1I|-benzot hi en-2-yl ) sul fonyl ] am no) - 2- oxopyrrolidjn-1-y]
)-3-fluoro- N, N-di net hyl benzani de 40 06 JUN 2006
4-1(3S5)-3-({[ (I E)-2-(5-Chl orothien-2-yl)prop-I-enyl]sul fonyl}an no) - 2- oxopyr
rolidi n- 1y b3nsdedsl uor o- N, N-di met hyl benzanm de 0 6 JUN 7006 pd)i®87/ 582025

PCT/ EP0O2/ 14826 30 4-((3S)- 3-

{[(6-Chl oro-I|-benzot hi en-2-yl)sul fonyl2ZBam no} - 2- oxopyrrolidin-I-yl)-3-fluoro
-N- isopropyl - N-net hyl benzam de 5
(BE)-N-[(3S)-1-(4-acetyl-2-fluorophenyl)-2-oxopyrrolidin-3-yl]-2-(5-chlorothi

en-2- yl)ethenesul fonamde (E)-N-[(3

S): 1- (5 A Oh MM Fok) aI;ﬂ%%v(,ﬁe«auhqafgﬁ@:ﬁ.lba}a,e,qﬁmgm-@.r ot hi en- 2-

yI)ethenes

N-{ 4- [(35?’“@3"(’?1{ Yhbengepgsplfgmide; i eny| ) et henyl ] sul f onyl }

am no) - 2- oxopyrrolidinyl]-3- fl uorophenyl } acetam de

N-{4-[( 355-0%1&“\(—5@8)2{(251110&334 pysatir2 4t mhawz-atdmmtdns%n%mmm.z-
di nyl]1-3- 15 fluorophenyl } propanam de

am no) - 2-

N-{4-[( S%M@ %‘{“{d E) - 2- (5- Chl or ot hi en- 2-yl ) et henyl ] sul fonyl }

am no) - 2-oxopyrrolidin-1-yl]-3- fluoropheny ld% - 2- et hyl propanam de 20

N-[ 4- ((39§~®O{T¢P-Q\B{(@%bf4d2l4*dmﬁbmmmldﬁl $vhe Wmi’}ltqyﬁfﬁ-m)w@lmwr rolidinyl
) - 3- 1 uoyippdpmitidlcheg-giilfomhgiile

N—[4 ((3S)-3-{[(6-Chl oro-I-benzot hi en-2-yl ) sul fonyl ] am no} - 2- oxopyrrolidinyl

N: [;f ]E|(1§S§(a§ %ﬂ(g}ﬁ%gﬁ’f’r i Pé%t“h? é(}?h?’-yy\'z) wippPyselifn-dvimphthalensZioyr r ol i di nyl

)-3- fl uotbleneEnge] - 2- net hyl pr opanani de
(E)-2-(5-chl orot hien-2-yl)-N-((3S)-1-{2-fluoro-4-[forny](isopropyl)am no] phe
nyl }-2- 30.CRIGENL (%)‘-ﬁfl‘l&rd‘h— @ﬁl@ﬁﬂ?ﬁ)?h(ﬂlﬁ@@ﬂpﬂﬁl l]—2-oxop¥rrohdm-3-

6- Chl oro %&% igul ARVol [ formyl (i sopropyl)am no| phenyl)-2-oxopyrrolid
i n-3-yl)-1-"benzo |op ene- sul f onam de 35

6- Chl or -N-{(3S5)-1-[2-fluoro-4-(1Him dazol - 1-yl ) phenyl ] - 2- oxopyrrol i di n- 3-
y| } napht h@dChleeo-N-K3$)f lol2efttiote4-(4-propylpyridin-3-yl)phenyl]-2-oxopyrrolidin-3-

6- Chl or o- ¥ hdpBthriche-2-2ulfbnaihidal or ophenyl ) - 2- oxopyrrol i di nyl ] - 2- napht hal enesul f
onam de 40

N-T(39) - Tg (it Y Y o shioto-d T8 Bayicdiopybiad s R 20 bdbbhiaiSaC ! o - 2-

20 yDnaphthalene-2-sulfonamide

N-{(3S)-1-[4-(5-bromopyridin-3-y1)-2-fluorophenyl}-2-oxopyrrolidin-3-yl1}-6-
chloronaphthalene-2-sulfonamide

25 6-Chloro-N-{(3S)-1-[2-fluoro-4-(4-methoxypyridin-3-yl)phenyl]-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide

6-Chloro-N-{{38)-1-(2-fluoro-4-pyrimidin-5-ylphenyl)-2-oxopyrrolidin-3-yl jnaphthalene-2-
sulfonamide

30
N-{(3S)-1-[3"-(aminomethyl)-3-fluoro-1,1'-biphenyl-4-yl]-2-oxopyrrotidin-3-y1}-6-
chloronaphthalene-2-sulfonamide

6-Chloro-N-{(35)-1-{2-fluoro-4-(3-furyl)phenyl]-2-oxopyrrolidin-3-yl } naphthalene-2-
35 sulfonamide

6-Chloro-N-{(35)-1-{2-fluoro-4-(4-methylthien-2-yl)pheny!]-2-oxopyrrolidin-3-
yi}naphthalene-2-sulfonamide

40 6-Chloro-N-[(3S)-1-(2-fluore-4-thien-3-ylphenyl)-2-oxopyrrolidin-3-ylnaphthalene-2-
sulfonamide



napht hal enesul fonam de U 6 JUN 2006 WD 03/ 053925 31 PCT/ EPO2/ 14826
N-[(3S)-1-(4-tert-butyl phenyl)-2-oxopyrrolidinylJ-6-chloro-2-napht hal enesul f

onani de 06 JUN 2006
(1E)-2-(5-chlorothien-2-yl)-N[(3S)-2-0xo0-I|-pyrazin-2-ylpyrrolidin-3-yl]prop
- | - ene- 1- wgidsi@sagl de 5 PCT/EP02/14826

6- Chl oro-N-[ (3S) - 2- ox0-1-(1, 3-thiazol -2-yl ) pyrrolidinyl J-2-napht hal enesul f on
am de 6- Chl oro-N-{(3S)-1-[2-fluoro-4-2a-nethyl - |

H i m dazol -1 -yl ) phenyl ] - 2-oxopyrrolidinyl} -2- naphthal enesul fonam de 10

6- Chl oro-N-{(3

S)-1-[2-fluoro-4- (1H—pyrazo| -1 -yl) phenyl J- 2- oxopyrrolidinyl)-2-

napht hal e K

VE(3. 0PI e et e IR PP E Ys-choro-2- 15

thi enyl ) e¥! F‘Te' 7

6- Chl oro-N-[(3S)-1-(pyrazi n-2-yl)-2-oxopyrrolidin-3-yl]-1-benzot hi phene-2-su

|2f ?nagd%Ch]mo-N-{(3S) 1-[2-ﬂuoro-48—§4-met?ylth1ena3-yl)pherayl]-z gxoply;rolédm-fl- i i 3yl
5 1-(5-1odopyridin-2-y oxopyrrolidin-3-yl]e

t hane- | goy]% htﬁ??%n%%ha%}@krﬁlﬁ (3S)-3-((2- Am no- 2- oxoet hyi)

{[(E)-2-(5-chl orot hi en-2-yl)et henyl]sul fonyﬁl am no) - 2-

oxopyr r ol ¢-EhlerotN{(3S)3-[RflwercobEnoanyltéen-2-ylphenyl}-2-oxopyrrolidin-3-

4- [ (39) - Jylinaphthaterreer-Afoxamiddyl ) {[ (E) - 2- (5- chl or ot hi en- 2-yl)

et henyl ] sul f onyl } am no) - 2- 25

OXOpYyTrr, o

(E)-2- (lg %%PPF&I?IT{H&%?§ ﬁ‘ﬂ“%?%‘%tz{%mﬂp zfxfﬁyrﬁ%}] ?('yet hy]) phenyl ] - 2-0
xopyr r ol |¥]?WPhtha]§‘¥°}1’e%'-‘|1f€%%%‘El?f onam de

(IE)-2-(5-chlorothien-2-yl)-N[(3S)-1- (5 i odopyridin-2-yl)-2-oxopyrrolidin-3
-y Jpr op- é-cap=N. {331 {98 5lddRethylisoxazol-4-y1)-2-fluorophenyl]-2-oxopyrrolidin-3-

(1E) - 2- (iggr% ,{;'c?em%n%é N-((SS) 1-{2-fl uoro-4- E(met%yl sul f onyl ) am no] phe
nyl } - 2- rro prop-1-ene-1-sul fonam de 35

(E)- N- 38)-I - (4-acetyl phenyl ) - 2- oxopyrrolidin-3-yl]-2-(5-chl orot hien-2-

yl ) et hene&Ghlorodrt(3$e-1-[2-fluoro-4-(5-methyl-2-furyl)phenyl]-2-oxopyrrolidin-3-

{ ( 3S) -W}rjaphthdl @i 2aatfohdntidy | ) - 3-f | uoro- 1, 1' - bi pheny] - 4-yl ] - 2- oxopyrrol i di n-
1) {[(1E)-2- 40 (5-chlorothien-2-yl)prop-I-enyl]sulfonyl}am no)acetam de

JWN 2&81?10%—?(%‘59?—%?—6&&0-1 ,1'-biphenyl-4-yl)-2-oxopyrrolidin-3-ylnaphthalene-2-

20 sulfonamide

2-(
3-y
0 b

(E)-2-(5-Chlorothien-2-y1)-N-[(3S5)-1-(4- {2-| (dimethylamino)methyl]- 1H-imidazol-1-y1}-2-
fluorophenyl)-2-oxopyrrolidin-3-yl}ethenesulfonamide bis(trifluoroacetate)

25 6-Chloro-N-{(38)-1-[2-fluero-4-(1-oxidopyridin-4-yI)pheny!]-2-oxopyrrolidin-3-
* yl}naphthalene-2-sulfonamide

6-Chloro-N-{(35)-1-[2-fluoro-4-(1-methyl-1H-imidazol-2-yl)phenyl]-2-oxopyrrolidin-3-
yl1}naphthalene-2-sulfonamide

30
6-Chloro-N-{(3S)-1-[4-(2-chloropyridin-3-y1)-2-fluorophenyl}-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide

6-Chloro-N-{(3S)-1-[4-(2-cyanopyridin-3-yl)-2-fluorophenyl}-2-oxopyrrolidin-3-
35 yl}naphthalene-2-sulfonamide

(E)-N-{(3S)-1-[4-(3-Chloropyridin-4-y1)- 2—ﬂuorophcnyl]—2-oxopyxrohdm-3-y]} -2(5-
chlorothien-2-yl)ethenesulfonamide

40 6-Chloro-N-[(3S)-1-(2-fluoro-4-pyrimidin-2-ylphenyl)-2-oxopyrrolidin-3-yl Jnaphthalene-2-
sulfonamide



PCT/ EPO2/ 14826 32 2-( {(3 S)-1-[2'-(Am nosul fonyl)-3-fluoro-],

' - bi phenyl -4-yl]-2-oxopynrolidin-3-yl } { [(] 2)-2-

(5-chl orot hien-2-yl)prop-1-enyl]sul fonyl)an no)acet am de 06 JUN 7006
2-{(6-Chl oro-benzo[ b] t hi ophene- 2- sul phonyl }[(S) -

1- ( 3-f | uoRpp g3/034dsf anoyl - bi phenyl -4-yl)- 5 PCT/EP02/14826
2- oxo-pyrrolidm 3-yl)-am no)-acetam de formate 2-(5-Chlorothien-2-yl)-N[(3
S)-1-(4- {2-[(dinethylam no)nmethyl]-Iogtimdazol-l -yl) -2-

fl uor ophenyl ) - 2-oxopyrrolidin-3-yl] ethanesul fonam de 10
2-Ami no-N-[(1-{4-[(3S)-3-({[(1E)-2-(5-chl orothien-2-yl)prop-I-enyl]sul fonyl}
am no) - 2- oxopyrrolidin-1-yl]-3-fluorophenyl)

-1H i m dazal - 2- t.hyl ] - N N-di. hyl - 2- oxoet hanam ni formate

> o mo. B Lo -G et oty SR e B R SR e fony )

ani no) - 2- Wxeaphthpleng-2tsuifopamidg 5

yl ]-3-fluorophenyl }-1Himdazol -2-yl)nethyl]-N, N-di net hyl - 2- oxoet hanam ni um

formate ¢ chloro-N-{(38)-14-(3-chloropyridin-d-yl)-2- henyl]-2-oxopyrrolidin-3-
2- Ami noz N- { ?-0&4]-{ (SZ)SS{- 5 ; i nglfchlmor g-)l -%ueorr&pol?rh}f ]enf)xzo-pyl %Jlllf onyl ] am no} - 2- oxo
pyrrol i Qi Hipephthalene-2=s d

yl )-3-fluorophenyl]-1H i m dazol - 2-yl } et hyl ) - N, N- di net hyl - 2- oxoet hanam ni um
format e 26-ChapNU(Es- 19k - o -4-(IvashylolH-imidahow! Jahkngiilagepumoligineper t i es, t hey
ey be moy@naphihfieflfhittdfamabRmaeeat er selectivity, have fewer side effects,
have a | onger duration of action, be nore bioavailable by the preferred
route, or have other nore desirable properties _than_ simlar _known
conpounfs&-ChlprerNel 3D ripdihigee-4f 1 -methncA HrimpidyzolpyDpheay - oxgpy it or s and as
such ar e yi$mpbthalewe-2-hidfohamaide nent  of clinical conditions susceptible to
anelioration by admnistration of a Factor Xa inhibitor. Such conditions

include agyd |0 G SiefH_ 1 'th'ﬁﬁgfﬁi' (§.or exanpl e
nyocardi a ﬁﬁ?‘éﬂﬁéﬂoﬂgﬁ}ﬁgﬁgéb e%;% ?lﬁglyfsgl?%?énlﬁloé 0 |_§§'11] iacute vessel
cl osure %f??lﬁ'&‘?ﬁlf“é%yﬂilt shiaelergfonanede: her apy and per cut aneous transl uni nal
coronany angi oplasty 30 (PICA), transient ischenmc attacks, pul nmonary

enbol i sm 5-GhakRpo-Ndi(38)41HB dhibasl $methd il folg)-a]1'-biphdng1-4-gl]-20bytEolidin-3-pr event i on
of vesselyh#ghoab-vjRlchMNe RGuifbRaligN0si s), and the prevention of
throrrboen%ol ic events associated with atrial fibrillation, e.g. stroke; in
oedema and PAF nedjiated inflammatory diseases such as adult respiratory
shock syn#F-BioE-N{Ehpild 3 dweror2-imethylpidisayld-dd -biphaahingd-2-orpydidgirirent  of

pul nonaé yyl}thisne8 23 ]thiopkent Beatfrantideof t unobur netastasis; 35 neurogenerative
di sease such as Parkinson's and Al zheinmer's di seases; viral infection;

| Casabac { {1t . i 1463; X hritis;

ost eopor?)‘é-ui':sﬁ{(ﬂ:dal‘%I [gﬁ%l-?% gg%aﬁﬁg%%oyf%%?lgggdﬁ%?ggﬁ Ei chééﬁi n for exanple,
di al ysi s,*0PEY% i1 tration, bypass, and blood product storage; and in the
coating of invasive devices such as prostheses, artificial valves and

cat het e$ s(H)2-(5-€llesthign-24y8-N-[(SR)-D{5-tddommidins2-§ D2 rabpyarolidib®B-Accor di ngl y, one
aspect ofylichRnddiBsifaRidel NVention provides a conpound of fornmula (1) or a
pharmaceutical |y acceptabl e derivative thereof for use in nedical therapy,
particularly for use ] o .
6-Chloro-N-[(3S)-1«2-fluoro-4-iodophenyl)-2-oxopyrrolidinyl]-1-benzothiophene-2-
sulfonamide X

30

fortami'

*-Chloro-N-[(3S)-1-(2-fluoro4-iodophenyl)-2-oxopyrrolidin-3-y1]-2,2"-bithiophene-5-
sulfonamide

2-(5-Chloro-2-thienyl)-N-[(3S)-1-(2-fluoro-4-iodopheny?)-2-
35 oxopyrrolidinyljethanesulfonamide

6-Chloro-N-[(3R)-1-(2-flucro-4-nitrophenyl)-2-oxopyrrolidinyl]-1-benzothiophene-2-
sulfonamide

40 (E)-2-(5-Chloro-2-thienyl)-N-[(38)-1~2-fluoro-4-nitrophenyl)-2-
oxopyrrolidinyl}ethenesulfonamide



0 6 JUN 2006 WO 03/ 053925 PCT/ EP02/ 14826 33 in the anelioration of a

clinical condition in a manmal, including a human, for which a Factor Xa
inhibitor is indicated. In another aspect, the invention provi %e Negomget hod
for the treatnment and/or prophylaxis of a 5 manmmal, i ncludi ng a human,

suf f eri ngvwa @id8eondi tion susceptible to anelioration by gcrapbpiisia
i nhi bitor which nethod conprises adm nistering to the subject an effective

amount of a conpound of formula (1) oo a pharnmaceutically acceptabl e
derivative thereof. In another aspect, the present invention provides the
use of a compound of formula (1) or a 10 pharmaceutically acceptable
derivative thereof, for the manufacture of a nedi canent for the treatnent

and/ or prophyl axi f ondi.tion susceptible to lj,oration by a Factor Xa
i nhi bi tor 9 &‘é’?“@\k‘ﬁﬁﬁ%l“&t‘ﬁ‘éorﬁ'éﬁ’dff‘mhmﬁézu"g‘@Bﬂf‘?qﬂf”é3'?ﬁsaﬂrfg?tﬁwlﬁf"f' n by a Factor
Xa i nhi bi swfondmideel ected from 15 treatment of acute vascul ar di seases such
as coronary thronbosis (for exanple nyocardial infarction and unstable

angi na) , 'ﬂﬁt@ﬂ" 14i Chl 24 AKSHCH 1 A hrombol ytic
t her apy axrsf }é’ggr)a a el(‘)@[sgy?@%gﬁﬁx na j%g#gﬁargdlg%é%fo?g%tg? %érhgrgsi ent

i schem PYKS, pul monary enbolism deep vein thronbosis, peripheral
arterial occlusion, prevention of vessel lumnal narrow ng (restenosis),

and t he p(@eqsiGiisrohientZoylpNES 10k icgane\eicophefly BB 0aiyabRdin i t h atri al

fibrill at%,lgcm,e Eufonaaliioke. More preferably, the condition susceptible to
anel i orat1on By a Factor Xa inhibitor is selected fromcoronary thronbosis
(for exangl e nmyocardial infarction and unstable angina), pul nonary

enbol i sifth 2-{feEhlotathien-2-DIVHB8)- k- (4eiane-Brdlupropheanbd 2oropyrralldimohboenbol i ¢ event s
25 associ distdneduitbnaniidé al fibrillation, e.g. stroke; It will be appreciated
that reference to treatnment includes acute treatnment or prophylaxis as well
as the al iatdon gf t-all t 3 ile, it is possible that,
for use |¢§;éﬁ(§'t’rdah? ogo-‘ﬂéﬂngﬁ&r-ﬁdﬁ?}-ﬁ%@%@%ﬁ?@&ﬁgﬂmégxﬁ%n may be admi ni stered
as the raWOB)‘fé‘?Hdg&’”FthF‘Fs‘iﬂ naeer abl e to present the active ingredient as a
pharmadéutical formulation. In a further aspect, the invention provides a
phar mac e ué-CaRto-Nq@%)9 (2 RBropRT)izsxpyraflidinselinapRbaloe2-aMfenaniae of fornula
(1) or a pharmaceutically acceptable derivative thereof in association with

a pharmac i.cal ly acc abl e carrier and/or excipient. The rri.er and/or

exci pi entﬁ%g" ?ﬁ‘é}éf%%g'gﬁlawﬁm ﬁﬁ-ﬁxﬂw@ﬂ%ﬁ-&ﬁhﬁ@h@a Fﬁlﬂf?“ilﬁ’ﬂa th the

other ingredients of the fornulation and not deletrious to the receipient

t her eof2) éChlaaeN+{3S)d-fi3; fhiohed44-mephblinyhplenyl]-Aroxbpyrtdidnyrbvi des a

phar maceugdoridhlcitifoshmideon conprising at |east one conpound of formula (1)

or a pharmaceutically acceptable derivative thereof, in
4-1(38)-3({[(E)-2+(5-Chlorothien-2-yl)ethenyl]sulfonyl} amino)-2-oxopyrrolidin-1-y1]-3-
fluoro-N,N-dimethylbenzamide

25
(E)-2-(5-chloro-2-thienyl)-N-{(3S)-1-[2-fluoro-4-(1-pyrrolidinylcarbonyl)phenyl]-2-
oxopyrrolidinyl} ethenesulfonamide ,

6-[(38)-3-{ {I(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl } amino)-2-oxopyrrolidin-1-
30 yllnicotinamide

4-1(3S)-3-({[(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl} amino)-2-oxopyrrolidin-1-y1]-3-
fluorobenzamide

35 4-[(3S)-3-({[(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl} amino)-2-oxopyrrolidin-1-y1]-3-
fluoro-N-methylbenzamide

4-(3S)-3-{[(6-Chloro-1-benzothien-2-yl)sulfonyl}amino }-2-oxopyrrolidin-1-y1)-3-fiuoro-
N,N-dimethylbenzamide

40
4-[(3S)-3-({[(1E)-2-(5-Chlorothien-2-yl)prop-1-enyl]sulfonyl} amino)-2-oxopyrrolidin-1-yI}-
3-fluoro-N,N-dimethylbenzamide



association with a pharnmaceutically acceptable carrier and/or excipient. The
carrier and/ or WD 03/053925 34 U 6 JUN 2606 PCTI EP02/ 14826 exci pi ent nust be
"acceptabl e” in the sense of being conpatible with the otherpgngRgilients of
the formul ati on and not deletrious to the receipient thereof. In another
aspect, theobmusnts on provi des a pharnmaceuti cal conpositi orcemPpL/isidg, as
active 5 ingredient, at |east one conpound of fornula (I) or a
pharmaceutically acceptabl e derivativggthereof in association with a
pharmaceutically acceptable carrier and/ or excipient for use in therapy,
and in particular in the treatnment of human or ani mal subjects suffering
froma condition susceptible to anelioration by a Factor Xa inhibitor. 10
There is further provided by the present invention a process of preparing a
phar maceut i cal osition, which process, conprises _mxing at |east one
conpound H{#b3 ‘rf{ﬁﬁ'g}})’lc"l‘) -1-genzgthienrayvudentlpmiap) y-oxeryeislidmnt ]eylg“érﬂ“%’rm\/ e
t her eof , somedyhdN-methylbergamidar naceuti cal |y acceptable carrier and/or
excipient 15 The conpounds for use according to the present i nventi on maybe

fornul ate ral, teral transder ma
admi ni SEL' &t’ ﬁ:i% ﬁh acctyftf)?‘rﬁrgﬂﬁeﬁg?“ox?rgmhéla 1 Efi'{ (rgrgﬁn%';i i nhal ation or

[ nsufflatYlﬁtPe(‘e‘i“ foremidenr ough the nouth or the nose). For oral

adm ni stration, the pharmaceutical conpositions may take the formof, for
exanpl e, (E3N- @@Lﬁrssmryzmraﬁm 9520k 6RMoBAMDYy I FRMLeNbloR@-2-means wi t h

phar mace ? JiRGGSRt abl e excipients such as binding agents (e.g.
pregel atinfsed nmai ze starch, polyvinylpyrrolidone or hydroxypropyl

nmet h Ié@llulose) fillers (e.g. | actose, mcrocrystalline cellul ose or

cal ci um Hy(dr[@@éﬁ{ﬂlﬁ@s%(ﬁaﬁllé?rp-}lbbn?]m}sl]%i@org’l}amglbrésixam’lmliéim’ﬂﬁe, talc or
silica); flosbphedfRaimidée. g. potato starch or sodiumstarch glycollate); or
wetting agents (e.g. sodiunllauryl sul phate). 25 The tablets nay be coated

by net ho I rations for

a0t e a8 (P et e B R Ao PR 5 s or
suspend? ofierephempiyopapagidhe presented as a dry product for constitution with
wat er or other suitable vehicles before wuse. Such liquid preparations may

bgdp { eparrd4iyssy-onyenti- gr@hormmsztwe%]r&nmkarf&&geitﬂdlowdxypmel | fﬂlh-e

addi tivesy S| nts (e.g. sorbitol syrup, cellul ose
derrvatrvégagmmgg}guﬁﬁgg’ﬁ%g"@ggdrbIe fats); enulsrfying agents (e.g.

| ecithin or acacra& non- agueous vehicles (e.g. alnond oil, oily esters,
et hyl 380 I3HH(38)-3+ éé?k%mhb@HDWSBéhébP@mﬁﬂwgwo%&ﬁﬂm%m@bémvaﬁrves (e.qg.

met hyl orfirahyhyilednddoxybenzoat es or sorbic acid). The preparations may
al so contain buffer salts fIavouring, colouring and sweet eni ng agents as

appropri P! l Ation sui tably
f or mul at glg‘f?—&éi—?éﬁ@%ﬁ Om enéo Jgu n]]?r % f’f‘?}’émcoér"r%gﬁad For buccal
adni ni st riforER Eﬁﬁwkitrons nay take the formof tablets or |ozenges
25
N-[4-((3S)-3-{[(6-Chloro-1-benzothien-2-y1)sulfonyl}amino}-2-oxopyrrolidinyl)-3-
fluorophenyl]-2-methylpropanamide

(E)-2-(5-chlorothien-2-y1)-N-((3S)-1- {2-fluoro4-[ formyl(isopropyl)aminoJphenyl} -2-
30 oxopyrrolidin-3-yl)ethenesulfonamide

6-Chloro-N-((38)-1-{2-fluoro-4-[formyl(isopropyl)amino]phenyl } -2-oxopyrrolidin-3-yl)-1-
benzothiophene-2-sulfonamide

35 6-Chloro-N-{(38)-1-[2-fluoro-4-(1H-imidazol-1-yl)phenyl]-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide

6-Chloro-N-{(35)-1-(2,4-dichlorophenyl)-2-oxopyrrolidinyl}-2-naphthalenesulfonamide

40 N-[(3S)-1-(4-tert-Butyl-1,3-thiazol-2-yl)-2-oxopyrrolidinyl]-6-chioro-2-
naphthalenesulfonamide



formulated in a conventional manner. 40 The conpounds according to the
present invention may be fornmulated for parenteral adm nistratg g 10b
injection, e.g. by bolus injection or continuous infusion. Fornulations for
0 6 JUN 2006 WO 03/053925 PCT/ EP02/ 14526 35 injection may be presented in
unit dosagg, fsRiis€- 9. in anpoules or in multi-dose contai PET/EPO2/MEAh an
added preservative. The conpositions nmay take such fornms as suspensions,
solutions or enulsions in oily or agdtous vehicles, and may contain

formul atory agents such as suspending, stabilising and/ or dispersing
agents. Alternatively, the active ingredient may be 5 in powder formfor
constitution with a suitable vehicle, e.g. sterile pyrogen-free water,
before LN-QF,Sﬁ%-?e?ﬂﬁl@}lﬂ%yl?»ﬁ%%ﬁﬁaﬂdihﬁg)—%ﬂﬁlo%—@—%@ﬂﬁha’ié%s%ﬂ%ﬁ&ﬁd@ﬁy be

formul ated tTor topical”  admnistration” by insufflation and inhal ation.
Exanpl es of types of preparation for topical 10 adm nistration include
sprays anﬂl}-'a@r(g5"!94OSOﬂI“@?'Zﬁl)év'[(#')%ﬁﬁonhm'fé?“'grylnm@hﬂmt%d]@rqp"P@Mdbr s for

ext ernal sapfphangéd i on may be formed with the aid of any suitable powder base,
for exanple, |actose, talc or starch. Spray conpositions may be fornul ated

or cosur: St B8z aRb1 SRR Rpdle BRnAFLRER AL UARRR . oo or

sui tabl e propellant. The conpounds according to the present invention my
al so be f@®EhiotalNe@S)11-[2dbmid-(4anstindsitt-inodezok Lghplesyld-2ppomirtobdingls -2or
retenti o pRBAETesulHnSimide ONt @i Ni ng conventional suppository bases such as
cocoa g tter or other glycerides. 20 In addition to the formul ati ons

e

descri bed evi Qusly, the conpounds y..al so he formyl at as a depot
pr epar at i%&hoﬁiﬁﬁa%ﬂé}g@ﬁ" naﬂdf)fﬁ?}f)g?pf w&—g—oagmgﬁfiw ‘(ti"ér ed by
i mpl ant atziaphthalédesylioggmidpl e subcut aneously, transcutaneously or
intranuscularly) or by intramuscular injection. Thus, for exanple, the
conpoundsN.ffs@)zﬁ!és.Bﬂnﬁool,& aﬁf—ﬂ%ﬁﬁ%xb?ﬁﬁﬂl'U}n?ﬂzzrj@ychpﬁo-g-5 formul ated with
swtabi 0 é%?fa}'l%ugg F% rophobi'c material S (for exanple as an enulsion in
an acc %t 10710200 et o) exchange resins or as sparingly soluble
derivatives, for exanple, as a sparingly soluble salt. A proposed dose of
t he conpduGbleread3dGSHi fEyrizan-2-nb-2pxeperiidineB @il ibenzotlopheaetPisulifabmatei on to a 30
human (of approximately 70kg body weight) is 0.1ng to 1g, preferably to I ng
to 500ng L 11V ey A d] en - URL g A R s, _the wei ght of
free b eé){sﬁlg%oﬁ]ﬁ{n %@%msﬁ/qb(g lédggﬁdﬁ#lgty Ea)rig%&‘ﬁ%@%g?rgﬁgmﬁ? to 4 times per
day. THE SHHEEMIS | depend on the route of administration. It will be
appreciated that it may be necessary to nake routine variations to

4-[(38)-3«(2-Amino-2-oxocthyl) {[(E)-2-(5-chiorothien-2-yl)ethenyl]sulfonyl} amino)-2-

oxopyrrolidin-1-yl]-3-fluorobenzamide

4-[(3S)-3-((2-Amino-2-oxoethyl) {[(E)-2-(5-chlorothien-2-yl) ethenyl]sulfonyl}amino)-2-

25 oxopyrrolidin-1-yl}-3-fluoro-N,N-dimethylbenzamide

(E)-2-(5-Chlorothien-2-yl)-N-{(3S)-1-{2-fluoro-4-(1 -hydroxyethyl)phenyl]-2-oxopyrrolidin-
3-yl}ethenesulfonamide

30 (1E)-2-(5-chlorothien-2-yl)-N-{(3.5)-1-(5-iodopyridin-2-y])-2-oxopyrrolidin-3-yljprop-1-ene-
1-sulfonamide

(1E)-2-(5-chlorothien-2-yl)-N-((38)-1-{2-fluoro-4-[ (methylsulfonyl)aminolphenyl}-2-
oxopyrrolidin-3-yl)prop-1-ene-1-sulfonamide

35
(E)}-N-[(38)-1-(4-acetylphenyl)-2-oxopyrrolidin-3-yl]-2-(5-chlorothien-2-
yhethenesulfonamide

2-({(3S)-1-[2'-(Aminosulfonyl)-3-fluoro-1,1"-biphenyl-4-yl]-2-oxopyrrolidin-3-yl} {[(iE)-Z-
40 (5-chlorothien-2-yl)prop-1-enyl]sulfonyl} aminc)acetamide



t he dosage dependi ng on the age and wei ght of the patient as well as the
severity of the 35 condition to be treated. The dosage will a 8O qamﬁnd on
the route of adm nistration. The precise dose and route of admnistration
will ultimtely be at the discretion of the attendant physician or

vet eri nary@nysndkgs compounds of fornula (1) nay al so be usemCi/BEPRUMEZENat | on
w th ot her therapeutlc agents. 40 The invention thus provides, in a further
aspect, a conbination conprising a codound of formula (1) or a
pharmaceutically acceptabl e derivative thereof together with a further

t herapeutic agent. 0 6 JUN 2006 WD 03/ 053925 PCT/ EP02/ 14826 36 \Wen a
compound of formula (1) or a pharmaceutically acceptable derivative thereof

I s used | ' ai nst the
same di 333 R ?ﬂ"g.;g@‘&%éﬁ REETDY h%ﬂ@‘ﬁ BRI IR Wen (he
conpound § sma@.ﬂac"a?- °p' & be read| I y appreci ated by
those skilled in the art. It vaI be appreciated that the anount of a
corrpoundfzo{(smmrd-wﬂds[bjtmBp}ieaeruisn@dorfym[(sy& §3iflri1ioioﬁfaéhlfﬁ‘géyl?ﬂhkny¥g-ryﬂ Wi t hf t hﬁ
nat ur e | nd the age and the condition of the
pat i entg)an(fbﬁylﬂ%ﬁgm 3L?Hf¥nrri§§}e %%%‘8%;% églll scretion of the attendant physician
or veterinarian. The conpounds of the present invention may be used in
conbi nat i2dA-CGhlarethiseZei)- Hﬂ(ﬁsﬂﬂr(éﬁﬁd(di@ﬂﬁ’i@g@)m@bﬂ]dﬁ -imigazabl-W34£0 i nhi bitors,

t hr onbox afierdphasitBsxoppiralifinn3-gtlethageaudiaddec! i n m netics, phosphodi est erase

i nhi bitors, fibrinogen antagonists, thrombolytic drugs such as tissue

fir ugs Sheragoat i B8 (5% SrltiaRe Eoin i PAB o B2 o above may
conveni erﬂxIO?Yf{ﬂé‘dﬁﬂr’elélb%tfjé‘aropbffﬂyl}s@i'ﬂrﬁ‘d%zﬁlezfﬁ‘i’?ﬁ’ﬂﬁ NeN-dimethiigr maceut i cal

f or mul at i exoethavemitius fqpmatemaceut i cal formul ati ons conprising a conbination as
defined above together with a pharmaceutically acceptable carrier or

exci pi ent, I} r gual
corrponiﬂtéaléﬁm\t E{agﬂﬁr% (Sngﬁ]?s%%/ %ﬁ%]‘sﬂ% gfr}la ﬂm %nﬁoﬂypf qjéﬁent ially or
si mul t fijorpphen E iR a&?' R, a“a‘?’ﬁ‘? '®ns by any
conveni ent route. 20 When adm nistration is sequent lal, either the Factor Xa
i nhi bi t or2-AuminbMNe( {4 4¢-04138)-8-{ 6 axhloud- i -Denzattiien -yiayl fdng1 | adinb 2 okegyadlidini st . Wien
admi ni st rﬁi—lﬁﬂorbﬁwﬁjr]}"ﬂ’l‘lhﬁﬂﬁ%%—yl}ﬂ&hﬁm &%ih?ﬂz-ﬁﬁé/cthaﬁﬁnﬁﬂﬁﬂ folmker ed either
in the sane or di fferent phar meceuti'cal conposSition. When conbined in the
sane fornulation it wll be appreciated that the two corrpounds nmust be

st abl e24rfcerapsHpsist plothe WemoeaEﬁYo?lﬁer adyppeePls BYOREICE CHPh TRt & &1OT§ he

f or mul at i efficacigitee show greatariseleaitvity dpae fewer sjdetelffests, haye dlongar dwiatiedofiasticany

conveni erde shére Hidavdilable, byCihe pasTerfodt folte, i haSél GiherTBIORE Bes@sblé propéeti@Mhaf Or such
conpoundsg xhighrrkp&'wﬂoﬁg)o sjhe conpounds of formula (1) and pharnmaceutically
acceptabl e derivativ t ereof _may be

25 The compounds of formula (I} are Factor Xa inhibitors and as such are vseful in the treatment
of clinical conditions susceptible to amelioration by administration of a2 Factor Xa inhibitor.
Such conditions include 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

30 (PTCA), transient ischemic attacks, pulmonary embolism, deep vein thrombosis, peripheral
arterial occlusion, prevention of vessel luminal narrowing (restenosis), and the prevention of
thromboembolic events associated with atrial fibrillation, e.g. stroke; in oedema and PAF
mediated inflammatory diseases such as adult respiratory shock syndrome, septic shock and
reperfusion damage; the treatment of pulmonary fibrosis; the treatment of tumour metastasis;

35 neurogenerative disease such as Parkinson’s and Alzheimer’s diseases; viral infection;
Kasabach Merritt Syndrome; Haemolytic uremic syndrome; arthritis; osteoporosis; as anti-
coagulants for extracorporeal blood in for example, dialysis, blood filtration, bypass, and
blood product storage; and in the coating of invasive devices such as prostheses, artificial
valves and catheters in reducing the risk of thrombus formation.

40
Accordingly, one aspect of the present invention provides 2 compound of formula () or 2
pharmaceutically acceptable derivative thereof for use in medical therapy, particularly for use



prepared by the processes described hereinafter, said processes constituting
a further aspect of the invention. In the follow ng description, e groups
are as defined above for conpounds of formula (1) unless ot Bér i 5730 st at ed.
35 According to a further aspect of the present invention, there is provided
a processwoVsdseazs preparing a conpound of forrmula (1) \/\/rtiEﬂTfEBWB?ées of
reacting a conmpound of formula (I11) wth a conpound of formula (I1I11)
wherein V is a reactive group, such a83a halide, preferably chloride. The
reaction is conveniently carried out in the presence of a base, e.g.
pyridine, and in a suitable solvent, e.g. DCM suitably at room
tenperature. 40 0 6 JUN 2006 WO 03/ 053925 PCT/ EPO2/ 14826 37 Corrpounds of
formula (4] p S

pr ocessesirl ‘kl%l aﬁtm‘mj;h%mh&eao &} B %h?%emg@] MP %%&Ar%p %q%y?'ﬁlrc mula (11)
may be pr%‘i‘} g‘lgn?}f’-%‘ sof forrrula(l\/) V\/nereln P is a suitable

am ne protecting group, e.g. Boc (t-Butyloxycarbonyl), by renoval of 10 the
protecti rg agbmmspmlene HvanioR prbvideds hiethod Jor thotreatii@inphdor pibhiylakis of@apr esent s

Doc, regoyal.of J\Zétu&f 95@.&5&1 Rt 4P A YcohGii6] bReiRtheUBderiaali by a
condltlo ugi n f‘i goroacet | ¢, acl a soYvent such
as DCM or 'ﬁ% Iwg‘}cﬁg‘geﬂqu CORBY: ﬁa %edﬁubFB “'Ptﬁ#ﬁ' AECHe.
mnpoundsoﬁﬁcmpwmtﬁfqm(Bawab@rwa@p@naﬂna@mlemmmﬂmf formul a (V) MY
by cyclisation where L represents a | eaving group. For exanple when L is a

2?3{ oxyl mragutﬂer asB&t,ftE\ﬁprEéeﬂ&n%nﬁ@ﬁ' tﬁ,vtaeyﬂte%sp@fi %ﬁ%qmggi/" totggg:tzt gfsrtt aW th an
a0 Rty bdEatie Srmaie' Bt B it M sediaeiios e
di i sopr opwtra%cwefat pERyYIanie of |arP°3d‘“§‘EuSt15&ﬁ?t@les5’l agiioratien py arjfjector Xa

(tetrahydmbibieran). It will be appreciated by persons skilled in the art that
conpounds of formula (V) may be 5 prepared by interconversion, utilising

th I dard
groterecflfnggfé&gﬁ’ &k c&%ﬁﬂﬂ sisckpfible! dlich nsﬁgﬁd ﬁa@f%l-k}{uﬂﬁﬂ%?& 9‘3 t?é’ﬁérflg“ ‘(5‘{/)
L

.SOrs.
wher & P R L AL e oL
al t er nat i iparction tepd wngieble angina), ﬂlremgoembah@gemw m@mwwedoymhet hods
wel | knowhrdnibolyiie tlietdpy @BdpercdtameodxangieinidndokdnaryMnBoplastg, tMasied iscBemic Advanced

Organi ¢ Gh@pisShilona$ Bmbelistnl &2p 288 IromOd, peripheral arterial occlusion, prevention
of vessel luminal narrowing (restenosis), and the prevention of thromboembolic events
20 associated with atrial fibrillation, e.g. stroke.

More preferably, the condition susceptible to amelioration by a Factor Xa inhibitor is selected

from coronary thrombosis (for example myocardial infarction and unstable angina),

pulmonary embolism, deep vein thrombosis and the prevention of thromboembolic events
25 associated with atrial fibrillation, e.g. stroke;

It will be appreciated that reference to treatment includes acute treatment or prophylaxis as
well as the alleviation of established symptoms.

30 While it is possible that, for use in therapy, a compound of the present invention may be
administered as the raw chemical, it is preferable to present the active ingredient as a
pharmaceutical formulation.

In a further aspect, the invention provides a pharmaceutical composition comprising at least

35 one compound of formula (¥) or a pharmaceutically acceptable derivative thereof in
association with a pharmaceutically acceptable carrier and/or excipient. The carrier and/or
excipient must be “acceptable” in the sense of being compatible with the other ingredients of
the formulation and not deletrious to the receipient thereof.

40 Accordingly, the present invention further provides a pharmaceutical formulation comprising
at least one compound of formula (I) or 2 pharmaceutically acceptable derivative thereof, in
association with a pharmaceutically acceptable carrier and/or excipient. The carrier and/or



10 Wley & Sons). Cenerally Rw Il represent alkyl or aral kyl and Ww | |
represent halide, especially iodide or sulphate. In such cases the ring
cl osure may be perforned by treatment with a base in a suitable so ent,

e.g. MeCN. Conpounds of fornmula (V), where L is a hydroxyl gr\bhud be
prepared RypoHeBdisng a 15 conpound of formula (VI) w th aPCOHHPOLME260OT
formula (VMII): H N ' 1~010 (M) 2 | (WD Y wherein Pt is a suitable

protecting group as described above. Bde reaction is conveniently carried
out by addition of a Lewis acid, e.g. trinethylalumnium to conpounds of
formula (VII) in a suitable sol vent e.g. DCM wunder an inert atnosphere,
e.g., nitrogen, suitably at 20 roomtenperature followed by addition of a

conpounds.e )&§ 1én@ 1R “adfe tabl@”l?\tﬁé)ﬁps%tdf IBL]E anSﬂtmﬁl tfle oth cSiepgunds Qf
formla ( oun formula (VI whereHA Is a
sui tabl e f?’m“é“&n c{ﬂ?’g ‘E}Etﬁf"t‘.f ?g’]ém 1°Hbt hods wel | known to those

skilled in the art. 25 See, for exanple, "Protective groups in organic
synt hesi sin dgthdr ddpectiibeineerion plovided\d phwh&euﬁdbmmﬂ&lklaycc&ammg, #Qfiye or

(\F;Ir ;)t eg%b&gr @e?HQtZIe#?Xné: %olnpoméfq' la aﬁﬁéc@ﬁ'ﬁﬁm& rbéé—@%nvcggrml'lg‘unds
of formul g’“ﬁ’%“ as % ’E)J %@(f@%ﬁ% %@' ?%ta%%ﬁaﬁﬁg?;'q{%%%' gﬁ’ﬁ\éléo’r”dl ng to
process (Byrapnowgdn rmﬁwahr i thguireatmephaf hygarmer misplagubiccts\suffering fremaal ysed
coupl i ng cdndition eunspentiblé to hméldoratioh &y & Fadtondd inhiditeronpound of forrmula (X) where
C and CZ are suitabl e coupl i ng groups e. g , Wwhen bonded to a ring carbon

atom C ow %r %/nd% })re 15%5% oh a ceg?oﬁﬂr%é I O%Eu l( 1),

trifl uoromﬁr%anesu ona anngn n, and P'" is
as def i netPRRSSHEn. which Waﬂsscemsféseﬁwls@éh lqme%wcﬁowelmdwfb@ 3y M) )t°6 a3
het er oat ophaghacyuticAlly a¢ceptbble deinative tereel] yogethemwith d pbarpatduadillyrac@ptable a sal t

t hereof i marfikand/rasipiae of a |igand, e.g., triphenyl phosphine and a base,
e.g., sodium car bonate and opt ionally with a suitable co-solvent, e.g.,

wat er, ui t abl er at ran om room i’ re t 150, T. For

xanpl d5 heiprpottids 1 RE pSSouti £ 8 Pscyt BHR0 By bE FRFHRIp G o, ucca,
parentera] top1cal rectal or transdermal administration or in a jorm suitable for
administration by inhalation or insufflation (either through the mouth or the nose).

For oral administration, the pharmaceutical compositions may take the form of, for example,

20 tablets or capsules prepared by conventional means with pharmaceutically acceptable
excipients such as binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or
hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g.
potato starch or sodium starch glycollate); or wetting agents (e.g. sodium lauryl sulphate).

25 The tablets may be coated by methods well known in the art. Liquid preparations for oral
administration may take the form of, for example, solutions, syrups or suspensions or they
may be presented as a dry product for constitution with water or other suitable vehicles before
use. Such liquid preparations may be prepared by conventional means with pharmaceutically
acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose derivatives or

30 hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles
(e.g. almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain
budffer salts, flavouring, colowring and sweetening agents as appropriate.

35 Preparations for oral administration may be suitably formulated to give controlled release of
the active compound.

For buccal administration the compositions may take the form of tablets or lozenges
formulated in a conventional manner.

40
The compounds according to the present invention may be formulated for parenteral
administration by injection, e.g. by bolus njection or continuous infusion. Formulations for



10 conmpounds of formula (1 X) with conpounds of fornmula (X) can be effected
with tetralds(triphenyl phosphine)palladiun(0) in the presenc %J rﬂ;?@gum
carbonate in aqueous tetrahydrofuran at 75 C. (DQ Y-C2 (X) It p

appreci ated by persons skilled in the art that certain conbinati ons of

coupl i ng widegesaups C and C2 in conpounds of fornula (IX)PEREPEZ48HNd net al
catal ysts are preferred. Exanples of these can be found in Smth, MB. and
March, J., Advanced Organic Chenmistry3® 5"' Edition 2001, John Wley & Sons.
Furthernore, persons skilled in the art will also appreciated that coupling
groups, C and C2, in conpounds of formula (1X) and (X) nmay be

I nterconverted using known nethods. 20 Alternatively, where Y-C2 represents

a group NhjeBadR miy . presm@dlm%ztld%sa@c lfotE, 2 gER afhpb@led dr)in nDREGHE chaiderfiet er oat om

of Y, conps coupling

of a corrpoun%pg(*ugég;%biq &mﬁ}{mgpﬁ%ﬂg%ﬁﬂtf% GEL,F% @Ewh%ﬁ&g s a

sui t abl e TSR ﬁ'r"('i pOF gqugous aap f‘W&P Ry E%"I‘Seﬁ‘éPBI%? i odi de

(1), and fspendingsstabilisie fandeddigwesing ammmmtwdw,aﬂw octtval ipgedient medylbde

pal | adi sinh@hwaér fambRt Eonkiei@Okith Nsiilible PEIREERGE stefle porogbrdBEEwater, Before

tr|-o t ol ylL.phosphine or a copper salt e.g., copper (1) iodide and a base,
socfl umtert-butoxide or potassium carbonate, and optionally with a

SUI tabl e co-solvent, e.g., triethylam ne, suitably at tenperature range

f r om r oonThee pprapaindsy @cqopding Go Tthe Fpresegk dnysinon  mygye e Jorhulated dfodetopiedupl i ng of

conpoundsadatinibtedtion! b u(shf@anm bt bt Bgarled 6ff typdsaof(pfgparadion dantopiealef f ect ed

wth cq %n}]&éf}anbﬁﬁnbﬂﬁe Or trﬂ%g 36}%9{:1 HHARS blighaaaHonat e in

di met hyl sul t oxi de at 12 | benzyl i deneacet one) di pal I adi um (0) and
tri-o- tolyl osph| ne in the presence of sodiumtert-butoxide in dioxan at
100 C 0 J\Lﬁﬁrs o application pay by foumed pish the pickolgus seiteblei newder base fsounds of
formul a (dx}zﬁ)mhealpct&m falcap awst. Sprocagopitorsdsaydie foonvlatbdias agugous wbletiensP' , L and
C are d&frlsﬂ@dns‘m 3RR\uBrosdls de1iR¥red HEMipPRkrRA pABIRY, Such af ﬁ@&%ﬂ%&@ﬁ}&@aw ng

group. hydr oxyl group, 5 the ring closure may be
IR s B

perfornmnme an aryl or al kyl phosphine, e.g., tri-n
butylphosphlne and a di al kyl azodi carboxyl ate, e.g., diisopropyl

azodi car by temmeundspacgordingi toatiecpressht) @venticas, pay TlE PQ domadigtelt of ecsad) .
Conpoundscoiipoditisndusush (aX! Juppsditerics br ir&tertioRy eHefiny,| e.gr obiainitigycdn@erftiogpar ed by
reacting gulihsRQYBALOLSH Qgcogggm&gpmgg{c)g]%g&aeg\w XC . The reaction is

convenb@nt y carri ed out

In addition to the formulations described previously, the compounds may also be formulated
as a depot preparation. Such long acting formulations may be administered by implantation
(for example subcutaneously, transcutaneously or intramuscularly) or by intramuscular
injection. Thus, for example, the compounds according to the present invention may be

25 formulated with suitable polymeric or hydrophobic materials (for example as an emulsion in
an acceptable oil) or ion exchange resins or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.

A proposed dose of the compounds according to the present invention for administration to a

30 human (of approximately 70kg body weight) is 0.1mg to 1g, preferably to 1mg to 500mg of
the active ingredient per unit dose, expressed as the weight of free base. The unit dose may be
administered, for example, 1 to 4 times per day. The dose will depend on the route of
administration. It will be appreciated that it may be necessary to make routine variations to
the dosage depending on the age and weight of the patient as well as the severity of the

35 condition to be treated. The dosage will also depend on the route of administration. The
precise dose and route of administration will ultimately be at the discretion of the attendant
physician or veterinarian.

The compounds of formula (I) may also be used in combination with other therapeutic agents,

40 The invention thus provides, in a further aspect, a combination comprising a compound of
formunla (I) or a2 pharmaceutically acceptable derivative thereof together with a further
therapeutic agent.



addition of a Lewws acid, e.g. trinethylalumnium to NH2-XC in a suitable
solvent e.g. DCM under an inert atnosphere, e.g., nitrogen, ﬁﬁi%@bi)ﬂ% at
roomtenperature followed by addition of a conpounds of fornu in a
conpati bl e solvent e.g., DCM 15 There is provided a further process (C) for
preparing woopesspds of forrmula (1) from conpounds of for mrCA/EPXD)4826 X Cl
(1) by netal -catal ysed coupling of a conmpound of fornula (Il) with a
conmpound of formula (X) where C and362 are suitable coupling groups, e.g.,
boronate [B(OH) 2], halide preferably 20 iodide (1),

trifluoronethanesul fonate (OTt) or stannane such as trialkyltin, and P is
as defined above. Suitable netal catalysts include copper (1) iodide
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of for#Bla (XII1) with a conpound of formula (111)

When administration is sequential, either the Factor Xa inhibitor or the second therapeutic

agent may be administered first. When administration is simultaneous, the combination may

be administered either in the same or different pharmaceutical composition.

25 When combined in the same formulation it will be appreciated that the two compounds must
be stable and compatible with each other and the other components of the formulation. When
formulated separately they may be provided in any convenient formulation, conveniently in
such manner as are known for such compounds in the art.

30 The compounds of formula (I) and pharmaceutically acceptable derivatives 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) unless otherwise stated.

35 According to a further aspect of the present invention, there is provided a process (A) for
preparing a compound of formula (I) which comprises of reacting a compound of formula (II)
with a compound of formula (II} wherein V is a reactive group, such as a halide, preferably
chloride. The reaction is conveniently carried out in the presence of a base, e.g. pyridine, and
in a suitable solvent, e.g. DCM, suitably at room temperature.

40



151 (XIll) X C The reaction is conveniently carried out in the presence
of a base, e.g. pyridine, and in a suitable solvent, e.g. DCM @ggijuglqhpy at
room tenperature. Conpounds of forrmula (JII11) may be prepared by
deprotection of conmpounds of formula 20 (1X) as described above. There is
provi ded awbusiépees process (D) for preparing conpounds of fraTEHIZ1482) by
coupling of conmpounds of fornmula (XIV) with conpounds of fornula (XV) where
C3 is a suitable coupling group e.g.,3/B(CH)2 or halide such as brom de. 25
P. ~ RNS ii \\ NOO HQXIV) S3 X("") Y The reaction nmay be suitably
effected under netal catalysis (e.g., copper salt such as Cu(QAc)2 or CuCl)
in the presence of a base, e.g., triethylamne or K2CO3, in a suitable 0 6
JUN 2006 WO 03/053925 PCT/ EP02/ 148@$ 42 solvent, e.g., DCM or xylene, and

optionally in the presence ecdl ar sieves or another base e.g.,
tris[2-(2-nmethoxyethoxy)ethyl]ar ne at tenperature range fromroom
tenperature to 200 C 5 Th f rovided a further process (E) for the

synt hesi s of conpounds of forfrula¥Xll) by coupling of a conpound of
formula (XIV) with C3-X-C usgng process descri d8d above. Compounds of
formula ()UY) may be preparedlfromthe known 3-am nopyrolidin-2-one or a
salt thereof using methods we¥Yl known to those skilled in the art, see for
exanpl e Synthesis 10 of (+-)-azetidine-2-carboxylic acid and 2-pyrrolidi none
derivatives Yanmada, Yasuhiro; I

/7’
VZS\\ (HI)
O O

Compounds of formula (III) may be prepared by methods known in the literature or processes
known to those skilled in the art'.

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

L

N o av
¥

Y

wherein P! is a suitable amine protecting group, e.g. Boc (t-Butyloxycarbonyl), by removal of

10 the protecting group under standard conditions. For example, when P' represents Boc,
removal of the protecting group may be effected under acidic conditions, using for example
TFA (trifluoroacetic acid) in a solvent such as DCM or hydrogen chloride in dioxan, suitably
at room temperature.

15 Compownds of formmla (IV) may be prepared from compounds of formula (V):

H
N—p!

4_».%)1

by cyclisation where L represents a leaving group. For example when L is a hydroxyl group,
20 the ring closure may be performed by treatment with an aryl or alkyl phosphine, e.g., tri-n-



Enori, Tornio; Kinoshita, Shinichi; Okada, H rosuke. Fac. Eng., Gsaka Univ.,
Suita, Japan. Agr. Biol. Chem (1973), 37(3), 649-52. There is provided a
further process (F) for preparing compounds of fornmula (1) whkfdURAEs a 15
substituent other than hydrogen, which conprises reacting a conmpound of
formul a ( XVbpswsdsthr a conpound of formula (XVII): | X | PCIRZPGEIN{SWI) 20
wherein R and R2 are defined as above and T is a suitable | eaving group
such as a halide, e.g.bromde . The rgaction is effected in a suitable
organic solvent, e.g. TIC, DM, in the presence of a base, e.g. LillMS
('t thi um hexanet hyl di silyl am de), potassium carbonate or sodi um carbonat eat
a tenperature range from-78C to +50C, preferably -78C to room tenperature.
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wherein P’ is a suitable protecting group as described above. The reaction is conveniently
carried out by addition of a Lewis acid, e.g. trimethylaluminium, to compounds of formula
(VID) in a suitable solvent e.g. DCM, under an inert atmosphere, e.g., nitrogen, suitably at

20 room temperature followed by addition of a compounds of formula (VI) in a compatible
solvent e.g., DCM.

Compounds of formula (VI) may be prepared from compounds of formula (VIII) where HA
is a suitable salt, e.g., hydrochloride, using methods well known to those skilled in the art.

25 See, for example, “Protective groups in organic synthesis” by T.W. Greene and P.G.M. Wuts
(John Wiley & sons 1991) or “Protecting Groups™ by P.J. Kocienski (Georg Thieme Verlag
1994).
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30 There is provided a further process (B) for preparing compounds of formula (IV).



groups in organic synthesis" by TW Geene and PG M '"Wits (John Wley &
sons 1991) or "Protecting Goups" by P.J. Kocienski (Ceorg Tgi qﬁ y Elag
1994). Exanpl es of suitable am no protecting groups include 6 N @
protecting groups (e.g. fornyl, trifluoroacetyl, acetyl), aromatic urethane
type prot axoiosygsgrsoups (e.g. benzyl oxycarbonyl (Cbz) and 1PCImPer/i4smt ed
Cbz), aliphatic urethane protecting groups (e.g. 9-fluorenyl met hoxycarbonyl
(Frnoc), t-butyl oxycarbonyl (Boc), isopBopyl oxycarbonyl,

cycl ohexyl oxycarbonyl ) and al kyl or aral kyl type protecting groups (e.qg.
benzyl, trityl, chlorotrityl). Exanples of suitable oxygen protecting
groups may include for exanple alky silyl groups, such as trinethylsilyl or
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by e 3 P o ot T B yonkgh, D St 0 S5 e AP, °

tet;ak]s(tnphcny}phospnme)pa]Iadlum(()) in the presence of sodium carbonate in aqueous

tetrahydrofuran at 75 °C,
N
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X Ix)
L
C
Y-C? 0

It will be appreciated by persons skilled in the art that certain combinations of coupling
15 groups C' and C? in compounds of formula (IX) and (X) and metal catalysts are preferred.
Examples of these can be found in Smith, M.B. and March, J., Advanced Organic Chemistry,
5" Edition 2001, John Wiley & Sons. Furthermore, persons skilled in the art will also
appreciated that coupling groups, C' and C?, in compounds of formula (IX) and (X) may be
interconverted using known methods.
20
Alternatively, where Y-C? represents a group NIIR“R", ie., when CPisa hydrogen directly
bonded to a heteroatom of Y, compounds of formula (IV) may be prepared by metal-
catalysed coupling of a compound of formula (IX) with a compound of formula (X) where C'
is a suitable coupling group, e.g., boronate [B(OH);], halide preferably iodide (I), and P’ is as
25 defined above. Suitable metal catalysts include palladium(0) or a salt thereof in the presence
of a ligand, e.g., tri-o-tolylphosphine or a copper salt e.g., copper (I) iodide and a base, e.g.,
sodium Zert-butoxide or potassium carbonate, and optionally with a suitable co-solvent, e.g.,
triethylamnine, suitably at temperature range from room temperature to 150 °C. For example,
when C' is iodide, coupling of compounds of formula (IX) with compounds of formula (X)
30 can be effected with copper (I) iodide in the presence of potassium carbonate in
dimethylsulfoxide at 123 °C or tris(dibenzylideneacetone)dipalladium (0) and tri-o-
tolylphosphine in the presence of sodium tert-butoxide in dioxan at 100 °C
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Internediate 2 C Exanple 1 0 6 JUN 2006 WO 03/ 053925 PCT/ EP02/ 14826 45 The
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olidin-2- one, (0.042g) was dissolved in anhydrous DCM (2nml) at room
tenperature. To this solution was added pyridine (0.012m) and (O

6-chl oro- 2- napht hyl sul fonyl chloride'. The reaction 5 mxture was stirred
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by cyclisation where L represents a leaving group. For example when L is a hydroxyl group,

5 the ring closure may be performed by treatment with an aryl or alkyl phosphine, e.g., tri-n-
butylphosphine, and a dialkyl azodicarboxylate, e.g., diisopropyl azodicarboxylate, in a
suitable solvent, e.g. THF (tetrahydrofuran).

Compounds of formula (XI), where L is a hydroxyl group, may be prepared by reacting

10 compounds of formula (VI) with NH,-XC'. The reaction is conveniently carried out by
addition of a Lewis acid, ¢.g. trimethylaluminium, to NH,-XC' in a suitable solvent e.g.
DCM, under an inert atmosphere, e.g., nitrogen, suitably at room temperature followed by
addition of a compounds of formula (VI) in a compatible solvent e.g., DCM.

15 There is provided a further process (C) for preparing compounds of formula (f) from

compounds of formula (XII)
1
e
7R\
[ | O 0
1?1 0 an
X
by
C

by metal-catalysed coupling of a compound of formula (XII) with a compound of formuta (X)
where C' and C? are suitable coupling groups, e.g., boronate [B(OH),], halide preferably

20 iodide (1), triflucromethanesulfonate (OTf) or stannane such as trialkyltin, and P’ is as
defined above. Suitable metal catalysts include copper (I) iodide palladium(0)} or a salt thereof
in the presence of a ligand, e.g., triphenylphosphine and a base, ¢.g., sodium carbonate or
potassium carbonate, and optionally with a suitable co-solvent, e.g., water, suitably at
temperature range from room temperature to 150 °C. For example, when C' is B(OH), and C*

25 1is a bromide, coupling of compounds of formula (XII) with compounds of formula (X) can be
effected with tetrakis(triphenylphosphine)palladium(0) in the presence of sodium carbonate in
aqueous tetrahydrofuran at 75 °C.

Alternatively, where Y-C” represents a group NHR’R®, i.e., when C? is hydrogen bonded to a
30 nitrogen heteroatom of Y, compounds of formula (I) may be prepared from a compound of
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6- Chl o ro N-{(3S)-1-[4-(dinethyl am no) phenyl]-2-oxopyrrolidin-3- gn’b t hal en
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3 Exanpl e 2 0 6 JUN 2006 WD 03/ 053925 PCT/ EPO2/ 14526 46
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added pyridine (0.005m) and 6-chl ord42- napht hyl sul fonyl chl ori de’
(0.014g). The reaction m xture was stirred at room tenperature for 18h and
t hen evaporated under a stream of nitrogen. The resultant residue 5 was
dissolved in 1:1 m xture of DVBSO net hanol (0.5m ) and purified by mass
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10 tris(dibenzylideneacetone)dipalladium (0} and tri-o-tolylphosphine in the presence of sodium

fert-butoxide in dioxan at 100 °C.

Compounds of formula (XII) may be prepared by reacting compounds of formuia (XII) with

a compound of formula (IIT)
NH,
III 0
% (X1ID)
Ly
C

15
The reaction is conveniently carried out in the presence of a base, e.g. pyridine, and in a

suitable solvent, e.g. DCM, suitably at room temperature.

Compounds of formula (XIIT) may be prepared by deprotection of compounds of formula
20 (IX) as described above.

There is provided a further process (D) for preparing compounds of formula (I) by coupling
of compounds of formula (XIV) with compounds of formula (XV) where C° is a suitable
coupling group e.g., B(OH); or halide such as bromide.

25

The reaction may be suitably effected under metal catalysis (e.g., copper selt such as
Cu(OAc), or CuCl) in the presence of a base, e.g., triethylamine or K;COs, in a suitable
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Hop.l.c. (1) R 3.27nin 40 Exanple S 0% JUN 2006 WO 03/053925
PCT/ EP02/ 14826 47
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6- Chl or o- I\?-O{TE]X ?Pig%?of]?%%fr R la ((XIVB hm? %r?ﬂnfpliociss dﬁscrﬁg%"f/ Y. y1ll-2- oxopy
rrolidin-3-yl}- 20 1-benzot hi ophene- 2- suI fonam de Mass spectrum Found: MN
579 Compounds of formula (XIV) may be prepared from the known 3-aminopyrrolidin-2-one or a
salt thereof using methods well known to those skilled in the art, see for example Synthesis
10 of (+-)-azetidine-2-carboxylic acid and 2-pyrrolidinone derivatives  Yamada, Yasuhiro;
Emori, Tomio; Kinoshita, Shinichi; Okada, Hirosuke. @ Fac. Eng., Osaka Univ., Suita,
Japan. Agr. Biol. Chem. (1973), 37(3), 649-52.

There is provided a further process (F) for preparing compounds of formula (I) where R* is a
15 substituent other than hydrogen, which comprises reacting a compound of formula (XVI)

with a compound of formula CCVI):
H //0
N—s
I\ 4
et
l}l (0]
0 XVD
v (
R—T (XVID)

20 wherein R! and R® are defined as above and T is a suitable leaving group such as a halide,
e.g.bromide . The reaction is effected in a suitable organic solvent, e.g. THF, DMF, in the
presence of a base, e.g. LIHMDS (lithium hexamethyldisilylamide), potassium carbonate or
sodium carbonateat a temperature range from -78°C to +50°C, preferably -78°C to room
temperature. Furthermore, it will appreciated that the substituent R%, other than hydrogen,

25 may be introduced at various intermediate stages by methods well known to those skilled in
the art.

Compounds of formula (XVI) may be prepared according to the methods described above for
a compound of formula (T) where R? represents hydrogen.

30
It will be appreciated by those skilled in the art that compounds of formula (I) or a solvate
thereof may be synthesized from appropriate intermediates via solid phase chemisiry
processes.
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or o- WD(38y3915 (4- { 2- [ (di met hyl ami no) net hyl | -1 H i m daz AICTIERR/J4826 f | uor op
)-2- oxopvrrolidin-3yll-1-benzot hi ophene 2-sul fonam de formate salt
) Mass spectrum Found: Mt 548 Hd.l.c. (1) R 2.56m n 35 Exanple 14

NTOIFOI
~igreogT

E)-2-(5-Chlorothien-2-yl)-Nf(3S)-1-(4-{2-[(di nethyl am no)nethyl]-1Him dazo
| -1-vll-2- fluorophenyll-2- oxopyrrolidin 3- yIIprop 1- ene-| - sul fonam de

formate sl (blea reé@t%éb)(y %&mdé@oﬂkaﬂinksﬁtabfel?)‘ afl 2. 46mn

Exampl e 1 1 PCT/ EPOO
N {(3S) - 1 FOPRHEY S OTEA P *ymst%?lr Sarenoine S *3% WG Y s s hetersexle, i g

_ yii-6- Emrwples pf ey plerprisTHaRs o B¢ found an e |\M agéé&rﬁlm Adzapeed M 580
H p.l.c. (tgankClRnistry 5" Edtidnaiop) Jehd Wiley & Sons.
4'j(3S)3-(If(1E)-2-(5-Chl oroth| en- 2-yl )prop I -enyl | sul f onyl I am no) - 2- oxonvr

RAC/)\ll |5C716n |18¥'P—TJ‘ lc“?le% m tkij;jl? }_sélll asppgeg}% eqﬁ%ﬁ\] hg p?_cl#ufa O RS col\r/l%)%ﬁné B& ig}nrn'ifﬂl) Found:
(E) - 2- (5- ampcfplyﬁqﬁutbﬂc itymyy Re pecgsyry angdy desigbler 9 PRAPRS | OPR\PF MO, scasifiyg - 2- oxopv
rrolidi n- 8roups incthi enisuit botha aprteprialGinidasgligptecirewent uridesinutite shdd reds@ans. H. p. | .
(1) Rt 3. SQivle frsRbEIg8rdPs for use according to the present invention are well known to those
10 skilled in the art and may be used in a conventional manner. See, for example, “Protective
groups in organic synthesis” by T.W. Greene and P.G.M. Wuts (John Wiley & sons 1991) or
“Protecting Groups” by P.J. Kocienski {Georg Thieme Verlag 1994). Examples of suitable
amino protecting groups include acyl type protecting groups (e.g. formyl, trifluoroacetyl,
acetyl), aromatic urethane type protecting groups (e.g. benzyloxycarbonyl (Cbz) and
15 substituted Cbz), aliphatic urethane protecting groups (e.g. 9-fluorenylmethoxycarbonyl
(Fmoc), t-butyloxycarbonyl (Boc), isopropyloxycarbonyl, cyclohexyloxycarbonyl) and alkyl
or aralkyl type protecting groups (e.g. benzyl, trityl, chlorotrityl). Examples of suitable
oxygen protecting groups may include for example alky silyl groups, such as trimethylsily!l or
tert-butyldimethylsilyl; alkyl ethers such as tetrahydropyranyl or tert-butyl; or esters such as
20 acetate.

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

25
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.

All publications, including but not limited to patents and patent applications, cited in this

30 specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though fully
set forth.



(E)-2-(5-Chiorothien-2-yl)-Nf(3S)-1-(3-fluoro-2'-nitro-1, 1" - bi nhenyl -@byl)-
2-oxopyrrolidin- 20 3-yl|ethenesul fonam de Mass spectrum Found? BnYN '@
Hpl.c. (1) R 3.44m n Exanple 19 25

4' -r(3S)-34{[ (E) - 245- Cnhl or ot hi en-2-yl ) et henyl | sul fonyl ) am no) - 2- oxopyrrolidi
n-1-yl,]-3ve obbssezo- N-net hyl - 1. 1' - bi phenyl - 2- sul f onam de WETERSp@4S26 um
Found: Mt 568 Hp.l.c. (1) Rt 3.31mn 30 Exanple 20
4'-[(3S)-3-(I[(E)-2-(5-Chl orot hi en-2-y#d) et henyl ] sul fonvl } am no) - 2- oxopyrrol i
din-1-vll-3- fluoro-1,I!biphenyl-2-sul fonam de Mass spectrum Found: NW
568 H.p.l.c. (1) R 3.3Imn 35 Exanple 21
(BE)-2-(5-Chlorothien-2-yl)-Nf(3S)-145-{2

[ (met hvl sul fonyl I am nol phenyl } pyri digh=2-xl ) - 2-

oxopyrrolidin-3-yllethenesul fonam d spectrum Found: Mi 551 40
Hpl.c. (1) R 3.23mn Exanple 22 0 6 JUN 2006 WD 03/ 053925 PCT/ EP02/ 14826
49 (E) - N- AbBBvidtion$- (2-t ert - But y] phenyl ') pyri di n-2-yl | -2-oxop3rrolidin-3-yl

| - 2-(5- chipgr ot hi enRiahfiiodirhienesul f onam de Mass spectrum Found: MWV 514

Hop.l.c. Rt 3.9Gm e 23
5- pChI or c;j- %38) - %@P?ﬁ;ﬁﬁ?@{isul fonyf phenyfl pvri di n-2-vlI-2-oxopyrrolidin
-3-yl) -1 -B:Qﬁ zofura -“ﬁ’igm ?%:ﬂ?n‘; de Mass spectrum Found: MW 545 10 H.p.l.c.
1) R 3. n Exa ycaroony
_E E_g -2-(5- Gpkerot hi gﬁ[ﬁg_ Y IBen2¥idxfy@Shongt oxo- 1- { 5- [ 2- (tri fl uoronet hyl ) phenyl | pvr
i din-2- vigygy ol | dmyZpyddShaehessthd onam de
10 br broad
m multiplet
q quartet
s singlet
t triplet
15
Example 1

6-Chloro-N-{{38)-1-[3-fluoro-2'-(methylsuifonyl)-1.1"-biphenyl-4-yl]-2-oxopwrrolidin-3-
vl}naphthalene-2-sulfonamide

g (o]
{)<o®

o
HN
A Cr
0,
O N -0
H ¥ N7
N S
B % O \
(X’
N 0 Intermediate 1
F
® :
0 - o
“#° \ 1\’
Intermediate 3 &
Intermediate 2 N~ O a

F
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15 Mass spectrum Found: MW526 H.p.l.c. (1) Rt 3.73mn Exanple 25 2- {
6-[(3 §-3-({ f (B)-2-(5-Chlorothien-2- yI)ethenyI | sul fonvl I 0

am no) - 2-oxopyrrol i din-1- 20 yIIpyrldl n-3 vl }-N N-dinmethvl Qénwgﬁe Mass
spectrum Found: MH 529 Hp.l.c. (1) R 3.17m n Exanple 26 25

(B) - 2- (5- Ghd es/¢asen- 2- vl ) - N-{( 35) - 1-[ 5- (2- cyanophenyl ) pvr ipdirepdz/ydshs 2- oxopy
rrolidin-3- yllethenesul fonam de Mass spectrum Found: MT 483 Hp.l.c. (1)
Rt 3.47mn 30 Example 27 2-{ 6-f (3S)-4% ({
E)-2-(5-Chlorothien-2-vl)ethenyllsul fonyll am no)-2-oxopyrrolidin-I -
}pyridin-3-vil benzenesul f onam de Mass spectrum Found: MN 537 H.p.l.c

) R 3.18m n 35 Exanple 28 2-{6-[(3S)-3-( {f(E) 2 (5-Chlorothien-2

) et henvl | sul fonyl }am no) -2 oxopyrrolidin-I- yllpyridin-3

| - N. N-di met hyl benzenesul f onam de Mass spectrum Found: MAN 565 40 H. p.l.

) Rt 3. Z2ei amiBgani3Sk3-2gnigo-3-[3HinoreabanainlobrndsbYdishenyldedyraidia250

{ 6- [ ( 3Skng((.042glrvasdikSolvel Dirty o8 DCMV2InBtal oyt fempérbary | Jo this solution

am no) - 2- 9'2&( cfﬁ%ﬁhg'gd 12}4111 é?&‘lr( ?Qmét&li-}n gﬁf E\E%ﬂﬁ)ﬁﬂé’s Uk QRARLHe Mass
spectru OUI’I a

(B o (B i psesd g ym%z 7@;;1' 4 15198 e e phase was

f onyl ) ani N@M}sﬁe\n@l}sptymedlaqu@us spidiunpbiestlenpote selition ssgpmaéqdmgmwdam wasri de
Mass spectwaktied ald vdidentitdd ubef rediOedpressive @o itg Mie Indie prdtuct as a yellow glass

which was subsequently purified vsing mass directed preparative h.p.l.c. to give the iitle
compound (0.046g) as a white solid.

10 Mass spectrum: Found: MH" 573
Hp.le. (1) Rt 3.52min

[ (
yl
(1
Kl
yl
(1
2-

Example 2:
6-Chloro-N-{(35)-1-[4-(dimethylamino)phenyl]-2-oxopyrrolidin-3-yl }naphthalene-2-

15 sulfonamide
O g O
X LI -
A [\ ° (N
HO 0 N~ ©

my~ © N
N.
PN AN PN
Intermediate 1 Intermediate 2 Intermediate 3
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Example 2



Exanpl e 31

(E)-2-(5-Chlorothien-2-yl)-N{(3S)-145-(2-i sopropoxyphenyl ) pyddi n-é—ﬂvl | - 2- ox
opyrrolidin- 3-yl} ethenesul fonanvde 15 Mass spectrum Found: iN Hi
Hp.l.c. (1) R 3.79m n Exanple 32

6- Chl or o- Nw6(i3%853925 0x0- 1- ( 5- phenyl pyri di n-2-yl ) nyrrolidi n- qakrapibal ene- 2
-sul fonam de 20 Mass spectrum Found: MH 562 Hp.l.c. (1) Rt 3.42mn
Exanpl e 33 46

5-Chloro-N-((3S)-1-{5-[2- (et hyl sul fonyl ) phenyl ] nvridi n-2-yl)-2-oxopyrrolidi
n-3- 25 vl)thieno(2, 3-bl pvridi ne-2-sul fonam de Mass spectrum Found: MA 472
Hp.l.c. (1) Rt 3.79m n Exanple 34 30

4- - N- 1 t iyl sulf heny, .- 2-
ol din-3 ngémaaoéﬁé%# Pefusmao Moo Tedu PRt 2 oL
(1) R 3. s DEMARm) et oomtempaaaren Ho t{ug solution was added pyridine (0. 005ml§
S)-1-(3-flaud 69:hk:re—(2mpﬁﬂ»ll smlfdmﬂnh&br)dei(ﬁlomg) ﬂhemybhoﬁ-rmkhx@wxsmﬁped ataberali n- 3-

‘3’,' ig%nﬁezgégﬁérﬁm % CT/ IMNHﬂm &ilmklfauimn@ res{d%é Rt
6.l or & R (JHPY ‘?3 1‘“‘“?#% 2 DA hgﬂE@%ﬁ'ﬁ Fmﬁpwﬁ% B A s,

2- oxopyrrd’FﬁP&FaﬁYQ *?]Ptf-‘g’ff' hite salits s spect rum Found MV
563 5 H. pMassspe(:&u)mmouﬁi :MH'iWExanpl e 37
6- Chl or o- f,(asqu,{n%nfl uoro-2' - (net hyI sul fonyl)-1, 1" -bi phenyl -4-yl | - 2- oxopy

lidi bl | § 10 Ma Found:
i oo™ Tl debhr SO R o NSl Dt eV 1R0haflgs, 10 VeSS spectrum Foun

Example 3
{E)}-2-(5-Chlorothien-2-y1)-N-{(3S)-1-{5-[2-(methylsuifonyDphenyl]pyridin-2-yl}-2-
oxopyrrolidin-3-yDethenesulfonamide
Mass spectrum: Found: MH' 538

15 Hp.lec. (1) Rt3.23min

oxopyrrolidin-3-yl}ethenesulfonamide

20 Mass spectrum: Found: MH™ 554
H.p.l.c. (1) Rt 3.29min

Example 5
5-Chloro-N-{(38)-1-{3-fluoro-2'(methylsulfony])-1.1"-biphenyl-4-yl]-2-oxopyrrolidin-3-y1}-

25 1-benzofuran-2-sulfonamide
Mass spectrum: Found: MH" 563
H.p.lec. (1) Rt 3.19min

Example 6
30 N-{(38)-1-{3-Fluore-2"-(methylsulfonyl)-1.1"-biphenyl-4-yl1-2-oxopyrrolidin-3-
yl}isoquinoline-5-sulfonamide
Mass spectrum: Found: MH" 540
H.plec. (1) Rt 2.78min

35 Example 7
(E)-2-(4-Chlorophenyl)-N-{(38)-1-{3-fluoro-2"-(methylsuifonyl)-1.1"-biphenyl-4-y1]-2-
oxopyrrolidin-3-y1} ethenesnlfonamide
Mass spectrum: Found: MH" 549
Hp.lc. (1) Rt 3.27min

40
Example 8



Hp.l.c. (1) R 3.24nrin Exanple 38

5- Chl oro N-{(3S) 1-f3-fluoro-2'-(nethyl sul fonyl)-I,

1- bi phenvl - 4-yl 1- 2- oxopvrrolidin-3- 15 06 JUN 2006

vl }thi eno[3 2- bl avri di ne- 2- sul f onam de Mass spectrum Found: NEW 580
Hp.l.c. @ofisa@s1lOm n Exanple 39 20 (1E)-245-Chl or ot hi eREV/EP62/14826

yll- N-f(3S)-I -f3-fluoro-2'-(nethvlsulfonyl)-I,1"-biphenyl -4-y1]-2-
oxopyrrolidin-3-vllprop-1 -ene-I-sul fgpam de Mass spectrum Found: M\H4' 586
Hp.l.c. (1) R 3.37min 25 Exanple 40 tert-Butyl

[{f(E)-2-(5-Chl orothien-2-v1l)ethenyllsul fonvl}((3S)-1-{5-]2-
(met hyl sul f onyl ) nhen IIIpyr|d| n-2- 1 -2- oxopvrrolrdr n-3-vllam nol facet ate

Exanpl e 3 [
But oxycar%ofcg r, : . i ' O
car bonat e2:-2dithigphene-Ssplfonamidee ni xture was sti rred at anmbi ent terrperature
for 21h. Nhs spetomi BoundiMHUGE! was diluted with DCM and washed with aqueous
sat ur at edyQadi @yRO3 gspRonat e. The organic |ayer was separated and
concent gat ed under reduced pressure to give the trtIe conpound (0.049g) as a
clear ofl. Mass spectrum Found: MH 652 35 Hp.l.c. (1) R 3.8/mn Using
simlar cﬁ@ﬂp—ﬁt—gry, the foI | ow ng corrpounds ver e prepared Exarrpl e 41
{ [ (E) - 2461l 2 \ 8 pityds : 0
(et hyl sudx Mﬁﬂt@mﬁdnﬂmakﬂ.msafdﬁlﬁ oxopyrrol i di n- 3 yl )anrr no] acetic acid
Mass spe W}% (1) R 3,4lmn 0 6 JUN 2006 WO
03/ 053 arrpl e 42 (E)-2-(5-Chorothien-2-y1)

N-((SS Psul f onvl ) phenyl | pvridin-2-y])-2-
oxopvrrol [ d| n 3 vl )-N-(2-norphol i n-4-vl et hyl )et henesul f onam de formate salt
(1:1) 5 Basmplesi9ectrum Found: MH 651 H p.l.c. (1) Rt 2.64m n Exanple 43
N-{(35)-1-[3-Fluoro-2"-(methylsulfonyl)-1.1 -bmhenvl-4—vﬂ-2-oxonvrrolidin—3-v13quinolinc—
8-sulfonamide
15 Mass spectrum: Found: MH' 540
H.p.Lc. (1) Rt 2.99min

ten-

Example 11

20 I-benzothiophene-2-sulfonamide

Mass spectrum: Found: MH' 579
H.pl.c. (1) Rt 3.40min

olidin-3-yl} -

1-benzothiophene-2-sulfonamide

Mass spectrum: Found: MH' 579
H.p.l.c. (1) Rt 3.39min

30 Example 13

oxopyrrolidin-3-yi}-1-benzothiophene-2-sulfonamide formate salt (1:1)
Mass spectrum; Found: MH" 548
H.p.lc. (1) Rt 2.56min

35

Example 14

dimethylamino ymethyl]-1H-imidazol-1-y]

ﬂqoronhenv!)-Z-oxopvrrolidm-S -yl]prop-1-ene-1-sulfonamide formate salt (1:1)
Mass spectrum: Found: MH™ 538
40 H.plc.(1)Rt2.46min

Example 15



24 {[(E)-2-(5-Chlorothien-2-vl)ethenyllsulfonyl} ((3 )-I-{5 L 10

(met hyl sul fonvl ) phenyl | pvri di n-2-yl | -2 oxopynol i di n-3-v1)am nol acet am de
Mass spectrum Found: MH 595 H.p.l.c. (1) R 3.1 )nin Exanplé AA U8

t ent - But yl

f (E) - 2- ( 5-wbleansiods en- 2- vl ) et henyl | sul fonvl {(3S) - 1-f 3- f | uorrz2Epoeme2by| sul f o
ny-12Z- 1.1 -biphenyl-4-yl]-2-oxouyaolidin-3 -yl) carbamate Mass spectrum
Found: MR 655 H.p.l.c. (1) R 3.69m 4820 Exanple 45
(E)-2-(5-Chlorothien-2-vl)-N{ 3S

-1-[3-fluoro-2'-(nethyl sul fonvl)-1.1"-bi phenyl -4-yl|-2- oxopyrrolidin-3-yl)
-N- (2- nor phol i n-4- vI et hvl) et henesul fonam de Mass spectrum Found: MH 668
Hp.l.c.

(E)-2-(5-& e

{(39)-1-] ¢ ‘ ann |

bi phenyl - Mayiépearm@pwdl‘mrdsm 3- y| 1 ami no)acetam de Mass spectrum Found:
MV 612 3¢ HP)yRE3 36k R 3.33m n Exanple 47 tent Butyl

(5-chi orot hien-2-yl)ethenyl]sul fonyl 11(3S)-1-13-f luoro-2' -

(f(E) -2,

yIsquoﬁ -1.1' - bi phenyl -4-vl|-2- oxopyrrolldln 3-yl } am n o)ac et ate
(meth 35Mectrum Found NEW669 Hp.l.c. (1) Rt 3. 91 m n Exanple 48
ff(E)-2- (8 ' -1-6 f¢nyBH 2 gitlinyil-gd | f ony

henyl ) pyr BOhlﬂ,m.ﬂQ' b?mﬁéh}] 225-1,93%55 oI| di n- 3y| I am nol acetl c aC|d rrpl e 40
(0. 04979)1‘&’\65?%(]& o ve%fhﬂrgg y rous DCM (0.5m ). Trifluoroacetic acid

(0.50ntl) wa M Xxture was stirred at anbient tenperature for
1.5h. TReHeplg- GO 33660 03/ 053925 PCT/ EP02/ 14826 53 reaction nixture was
concentrated under reduced pressure. The residue was then purified using
SPE (siliggam@¥ting with DCM diethyl ether, ethyl acetate and

acet oni tr i) (st S @otfentdlh)-NL 43) 8- FITRMRerdy B AREH-2 37 PoobGRRAELS. d-
yl}ethenesulfonamide
15 Mass spectrum: Found: MH 503
H.p.l.c. (1) Rt 3.50min

Example 18

-1-(3-fluoro-2'-nitro-1,1'-biphenvl-4-yl)-2-oxopyrrolidin-

20 3-yllethenesulfonamide
Mass spectrum: Found: MH™ 520

H.p.l.c. (1) Rt 3.44min

Example 19 i

25 4-[(38)-3-({[(E)}-2-(5-Chlorothien-2-yl)ethenvllsulfonyl }amino)-2-oxopyrrolidin-1-y1]-3"-
fluoro-N-methyl-1,1"-biphenyl-2-sulfonamide '
Mass spectrum: Found: MH 568
H.ple. (1) Rt 3.31min

30 Example 20
4'-{(38)-3-({[(E)-2-{5-Chlorothien-2-y)ethenyl]sulfonyl } amino)-2-oxopyrrolidin-1-yi]-3'-

fluore-1.1'-biphenyl-2-sulfonamide
Mass spectrum: Found: MH™ 568
Hple. (1) Rt3.31min

35
Example 21
(E)-2-(5-Chlorothien-2-yl)-N-[(38)-1-(5- {2-[(methylsulfonylamino]phenyl } pyridin-2-y1)-2-
oxopyrrolidin-3-yllethenesulfonamide
Mass spectrum: Found: MH™ 551
40 H.p.lc. (1) Rt 3.23min

Example 22



Mass spectrum Found: MHO 596 5 H p.l.c. (1) Rt 3.53mn Using simlar
chem stry and Exanple 47, the follow ng vvas prepared: Exanple 4@5 JUN 2008
({f(E)-2-(5-Chl orot hi en- 2y| ) et henvl | sul fonyl |
{(3S)-1-[3-fluoro-2'-(methyl sul fonyl)-1.1"- 10
bi phenyl - ¥y biesdexsxopyrrol i di n-3-yl |l am no)acetic acid Mass psgparoz/wses Found:
MH 613 Hp.l.c. (1) Rt 3.53m n Exanple 50 15
"-[(S)-3-(6-Chl oro-nauht hal ene- 2- sul glgony] am no) - 2- oxo-pvrrolidin-1
yl'1-3"-fluoro- biphenyl-3-carboxylic acid am de A sol ution of
6- chl or o- naphthalene 2-sul phonic acid [(S)-1-(2-fluoro-4-iodophenyl)-2-o0x0-
pyrrolidin-3-yl]-amde (0.083g), 3-(anrinocar bonyl ) phenyl boronic acid
(0. 030) and N A 2188 BASIVL AL ' '
cont ai ni ng= o, JNtSodT UunT 20 Cdar bon
ni trogen 3¥Mehenegilfosanide oq for 18h at anbient tenperature. The nixture was
t hen heat diisstpe@ig:: FounddNMH &4 owed to cool and concentrated wunder reduced
pressure. g (SRt dvemies purified using flash col um chromat ography
(S|I|ca eluting with DCM fol | owed by ethyl acetate) to give the title
conpoun 0. 066 as a cream solid. 25 Mass spectrum Found: MWV 538
Hp.l. i?ll%’ﬂw_ 31lmn USI ng simlar chem stry, the foll ow ng was prepared:
Hila rylsa . 7

20 -

Exarrple 53-Cpreé nifia
f(S)-1- be@OMJz-guﬁb%QHEZ yll 2 - oxo uvrrol i d| n- 3-vl | am de I\/ass spectrum

gOlénn?oro ﬁ%ﬂg @1 l('lifj(;i‘honlg Zglmdn 35 Bxample 52

f(S)-1- 95 é’fﬂ“phonyl phenyl) -t hi azol - 2-vl | -
2- 0X0- pyrroI|d| n-3-yl]am de To a solution of Exanple 51 (0.085g) in DCM
(5ml) wasErdfjsiel24ret a- chl or oper benzoic acid (0. 1029) and the solution was

e e e

(over nagnesi um i) phat e) and

. O €S . The residue was purified using flash
col um léhWHSa%peﬁwabﬁW\dsW %ﬁ 0 6 JUN 2006 WO 03/ 053925 PCT/ EP02/ 14826
Hp.lec. (1) Rt 3.73min

Example 25
2-16-[(38)-3-{{[(E)-2-(5-Chlorothien-2-yDethenvl jsulfonyl Yamino)-2-oxopyrrolidin-1-

20 yljpyridin-3-y1}-N.N-dimethylbenzamide
Mass spectrum: Found: MH™ 529
Hp.lc. (1) Rt 3.17min

Example 26

olidin-3-

vltethenesulfonamide
Mass spectrum: Found: MH" 483
H.p.lc. (1) Rt 3.47min

30 Example 27
2-{6-[(38}-3-({{(E)-2-(5-Chlorothien-2-ylethenylisulfonyl }amino)}-2-oxopyrrolidin-1-

yllpyridin-3-yi}benzenesulfonamide
Mass spectrum: Found: MH™ 537
Hp.lc. (1) Rt 3.18min

vllpyridin-3-v1}-N.N-dimethyibenzenesulfonamide

Mass spectrum: Found: MH™ 565
40 H.plec. (1)Rt 3.42min

Example 29



54 eluting wth DCM DCM et hyl acetate 5:1) to give the title conmpound
(0.032g) as a white solid. Mass spectrum Found: M+ 562 H.p.l.c. (1) R
3.35mn 5 Exanple 53 N0

3-(Ami nonet hyl )-N-1(3S)-1-[3-fluoro-2'-(nethylsulfonyl)-1.1"- tﬂ Bpf'!%'nyjl?gl- y_ 11
- 2- oxopyrwolos@so23- yl | benzenesul f onam de Exanpl e 35 (0. 109@)/nys/1426s0l ved
in ethanol (4.5m ) and dilute hydrochloric acid (2N, 10 0.5m ). To this

sol ution, was added 20% pal | adi um hydrggxi de on carbon (0.0086g) and the
resul ting suspension was stirred under hydrogen (60 psi) at 60C for 60h. The
catalyst was filtered through Celite and the volatile conponents of the
filtrate removed under reduced pressure. The residue was purified by ion

exchange :o: |E Sqaﬁ Etigcltl ﬁn (eI t no fIh vvit,h nmet hanq| ., and then 10%
aqueous a 1 Ferh FHerc FFE6Y) 15 as an
of f - whi t e YjomdingaH-Nmethylbenaenéin Eqm;!miﬂt 518 H. p l.c. (1) Rt 2.17mi n Using
Exanpl e 3Mafsbestnii: [FasindeMBINSS8ry, the fol | owi ng was prepar ed: 20 Exanple 54
4 (Ami nongj oleé )(I '\"55,5(3 -1 -[3-fluoro-2'-(nmethylsul fonyl)-1.1"-biphenyl -4-yll
- oxony r |d|n) enzenesul-f onam de Mass spectrum Found: MWV 518

H.pI El)Rt224mn 25 Exanpl e 55
6- Chl oro- 01-(2-fluoro-4-p)ridin-4-yl phenyl)-2-oxonvrrolidin-3-vllnaph

t hal ene- 2{E¥24 5-Onoraihita-20viBNL\E YA 5P -[neth@ImeHy1all fon¥lankifo IBHete} pPritin-2-
tetra)dst Laghauii&) (0.025g) in 30 dinet hoxyet hane
(purged ro ] S Stirred at roomtenperature for 10mn
under ni t FOGRIPEC t;?? M9eME B8 oni ¢ acid (0.66g) was added fol | owed by 0.5M
sodi um 10 Bmbh&D&KIg32migg) . The resulting nmixture was heated for 18h at
80-85C. The cool ed solution was diluted with DCM and filtered through a
hydr ophobiggarhs 1531 The filtrate was added to a SCX-2 SPE colum (silica,

el uting wg gln{ﬁ;mzi NG 21_5_lsn|a| A ]hancpl HS. G ve 3d‘5 the title
conpound A VE 2y S 496
compound (Y B el Cort g TR
15 Mass spectrum: Found MH' 518
H.p.lc. (1) Rt 3.79min

Example 32

1Inaphthalene-2-sulfonamide

20 Mass spectrunm: Found: MH" 562
Hp.le. (1) Rt 3.42min

Example 33
5-Chloro-N-((35)-1-{5-[2-(methylsulfonyl}phenvl ]pyridin-2-yl } -2-oxopvrrolidin-3-

25 ylthienof2.3-b]pyridine-2-sulfonamide
Mass spectrum: Found: MH" 472
Hp.l.c. (1) Rt 3.79min

yl}benzenesulfonamide

Mass spectrum: Found: MNH," 531
H.p.Le. (1) Rt 3.17min

35 Example 35

yl} benzenesulfonamide

Mass spectrum: Found: MNH," 531
Hple. (1) Rt 3.16min
40



Using simlar chemstry, the follow ng were prepared: 40 Exanple 56
6- Chl oro-N-f (3S)-1-14-(2, 4-di net hoxwyri m di n-5-vl)-2- quoronhenyII-ﬁ] OXOpVvrr
ol i di n-3- vyl }nanht hal ene-2-sul fonanmi de 0 6 JUN 2006 WO 03/ 0538:25UN 2006

PCT/ EPO2/ 14826 55 Mass spectrum Found: MH 557 H.p.l.c. (1) R 3.46mn
Exanmpl e 5%y§03/053925 o PCT/EP02/14826

6- Chl oro-N-[(3S)-1-(2-fluoro-4-pyridin-3-vl phenyl)-2- oxopyrrol I.din-3-v_1] nap
ht hal ene- 2- sul fonam de Mass spectrugy Found: MV 496 H.p.l.c. (1) R

3.22mn 10 Exanple 58 6-Chl oro- N-f

(35)-1-[2-fluoro-4-(6-nmethoxvpvridin-3-yl)phenvll-2-oxopyrrolidin-3-

yl } napht hal ene- 2- sul f onam de Mass spectrum Found: Mr 526 H p.l.c. (1) R

3.53mn 15 Exar‘rg)le 59 6-Chloro-N-f(3S)-1-f2-fluoro-4-(4

propy! pvr Exgoplest, | )phenyl | - 2 oxopyrrol i di n- 3- yI I napht hal ene- 2- sul f onam de
o n-ﬂ 1 ] = ‘\» i ®

6- Chl or o- mg&gﬁ}mﬂg_g.af&gmeo 4-f 6- (rret hyl t hi 0) pyr| di n- 3- vl I phenyl)

- 2- oXopyr I | g| Q - I !?EQP g\l ene- 2-sul fonam de 25 Mass spectrum Found:
VH 542 f [ .frrin Exanmpl e 61
I\If(ss)ﬁlePzIC(@)BF i di n-3-yl)-2-fluorophenyl | -2 oxopnolidn-3-vl 16- 30

chl or onapht hal ene- 2- sul f onam de Mass spectrum Found: MHt 576 H.p.l.c. (1)
Rt 3. 68m gy e 62 35

6- Chl or o- Bk {over dader. 3 HRE @ Aoty B FARONN PV oLt 2 Ylo) BB ON il es. 0 X OPY T

olidin-3- vl}thieno[3,2-blpyridine-2-sulfonamide

10 Mass spectrum: Found: MH' 580
H.p.lc. (1) Rt 3.24min

15 ylithieno[3.2-blpyridine-2-sulfonamide
Mass spectrum: Found: MH" 580
Hp.lc. (1) Rt 3.19min

Example 39
20 (1E)-2-(5-Chlorothien-2-y1}-N-{(38)-1-[3-fluoro-2'-(methylsulfonyi)-1.1"-biphenyl4-y1]-2-

oxopyrrolidin-3-y1} prop-1-ene-1-sulfonarnide
Mass spectrum: Found: MNH," 586
Hp.lc. (1) Rt 3.37min

25 Example 40
tert-Butyl [{[(E)-2-{5-Chlorothien-2-ylethenyl]sulfonyl }{(35)-1-{5-[2-

(methylsulfonyl)phenyljpyridin-2-v1}-2-oxopyrrolidin-3-y)aminolacetate
Example 3 (0.05g) was dissolved in anhydrous DMF (Iml) in a reactivial. ters-
Butoxycarbonyllbromoacetate {0.029g) was added, followed by potassium carbonate (0.037g)
30 and the mixture was stirred at ambient temperature for 21h. The reaction mixture was diluted
with DCM, and washed with aqueous saturated sodium bicarbonate. The organic layer was
separated and concentrated under reduced pressure to give the title compound (0.049g) as a
clear oil.
Mass spectrum: Found: MH' 652
35 H.plc. (1) Rt 3.81min
Using similar chemistry, the following compounds were prepared:

Ex le 41

[{[(E}-2A S-Chlorot‘rucn-Z-xl !ethenyl Isulfonyl}{(3S)-1-{5-[2-

Daminojacetic acid

Mass spectrum: Found: MH' 610
Hp.lc. (1) Rt 3.41min



yl I napht hal ene- 2- sul f onam de Mass spectrum Found: WH 526 Hp.l.c. (1) Rt
2.91m n 40 Exanple 63

6- Chl oro-N-[ (3S) 1- (2-fl uoro-4pyri m di n-5-yl phenyl) - 2- oxopyrro@ %ﬂ‘l@ﬁw ] naph
t hal ene-2- sulfonamde 0 6 JUN 2006 WO 03/053925 56 Mass spectrum Found

MH 497 Hyvp.odws3oz{1l) Rt 3.12m n PCT/ EP02/ 14826 Exanpl e 64 PET/EP02/14826
N-f(3S)-1-[3" -(Am nonet hyl )-3-fluoro-1.1"-bi phenyl -4-v]}-2-oxopyrrolidin-3-v
| 1- 6- chl or onapht hal ene- 2- sul f onanri desaVass spectrum Found: MWV 524

Hp.l.c. (1) R 2.79m n 10 Exanpl e 65 6-Chl oro-N-f
(3S)-1-f2-fluoro-4-(3-furyl)phenyl | -2- oxopyrrol [ d| n- 3- vl ) napht hal ene- 2-

sul fonam de Mass spectrum Found: MR 485 Hp.l.c. (1) R 3.55mn 15 Exanpl e
66 6-Chl oro- N-f
(3S)-1-[2-fluoro-4-(4-nethylthien-2-yl)phenyll-2-oxopyrrolidin-3- yI
Inaphthaléﬁ@ﬁz_éélfonan1de Mass spectrun1 Found: MH 515 20 H.p.l.c. (1) Rt
3.79m n 2CHdrothien-2-y1}-N- 3S -1-{5-]2- methVISulfonvl)nhenvl'lpvndm—Z-v]}-2-

(1) R

}m
(35)-1- 12H¥- Kﬁmzﬁmﬁbt hyI t hi en- 2- vl ) phenyl | - 2- oxovvrrolidin-3- 30
yl } napht hal ene- 2- sul f onam de Mass spectrum Found: MH 515

Example 43
2-[{[(E)-2-(5-Chlorothien-2-yi)ethenyl]sulfonyl} ((38)-1- {5-[2-
10 (methylsulfonnyDphenyllpyridin-2-yl1}-2-oxopyrrolidin-3-yl)aminolacetamide
Mass spectrum: Found: MH' 595
H.p.lc. (1) Rt 3.11min

Exampie 44

1.1-biphenyl-4-vyl}-2-ox olidin-3-yl}carbamate
Mass spectrum: Found: MH' 655
H.plec. (1) Rt 3.69min

20 Example 45
{E)-2-(5-Chlorothien-2-y1}-N-{(35)-1-[3-fluoro-2'-(methylsulfonyl-1.1"-biphenyl-4-yl]-2-
oxopyrrolidin-3-yi}-N-(2-morpholin-4-ylethyDethenesulfonamide
Mass spectrum: Found: MH' 668
H.p.lc. (1) Rt 2.88min

25
Example 46
2-({[(E)-2-5-Chlorothien-2-yl)ethenyl}sulfonyl} {(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1.1'-
biphenyl-4-yl]-2-oxopyrrolidin-3-yi} amino)acetamide
Mass spectrum: Found: MH' 612
30 Hgp.lc. (1) Rt 3.33min

Example 47
tert-Butyl {{[(E)-2-(5-chlorothien-2-yl)ethenylJsulfony}} {{35)-1-3-fluoro-2'-

‘methyisulfonyl}-1.1"-biphenyl-4-vl]-2-oxopyrrolidin-3-y1} amino)acetate
35 Mass spectrum: Found: MH" 669
H.ple. (1) Rt 3.91min

Example 48
{[(E}-2-(5-Chlorothien-2-yl)ethenyllsulfonyl }((38)-1-{5-[2-(methylsulfonyDphenyljpyridin-

40 2-yl}-2-oxopyrrolidin-3-yl)amino]acetic acid
Example 40 (0.0497g) was dissolved in anhydrous DCM (0.5ml). Trifluoroacetic acid
(0.50ml) was added and the mixture was stirred at ambient temperature for 1.5h. The




Hp.l.c. (1) R 3.70m n Exanple 69 35

6- Chl oro-N-f(3S)-1-f2-fl uoro-4-(4-nethylthien-3-vl)pbenyll-2-oxopyrrolidin-3
- ylinapht hal ene- 2- sul f onam de Mass spectrum Found: MA 515 gl puN 2006 (1)

Rt 3.86mn 40 Exanple 70 6-Chl oro- N-f

(35) - 1- [ 24 b4¥8Ss9ds (3_f ornyl t hi en- 2-yl ) phenyl | - 2- oxopynol | didr/Bro2Mhs26

nnapht hal ene- 2-sul fonam de 0 6 JUN 2006 WO 03/053925 PCT/ EP02/ 14826 57 Mass
spectrum Found: MWV529 H.p.l.c. (1) 578 3.62mn Exanple 71 5

6- Chl oro-N-f(3S)-1-[4-(5-chl orothien-2-yl)-2-fluoropheny] 1- 2- oxopyrrolidin-3
- yl } napht hal ene- 2- sul f onam de Mass spectrum Found: MN535 H.p.l.c. (1) Rt
4.01 mn 10 Exanple 72 6-Chloro-N-{(35)-1-f4-(3,5-di nethylisoxazol - 4-yl

-2-fluorophenyl | - 2-oxopyrrolidin-3- vl}naphthal ene-2-sul f ongm de S

Spect 1 PRGOS W35 Foncgptsied smder H9URE PRSI 5% SSRRS RO PR o 0- N 1
(3 S)- | uging SPE dsilivagelpingrathhiyCMR diethyl ¢thephathyg latetate andogpptonttiletiorgi e the/ |

| napht hal gfecoinsouhd @0BE) a Magssoigect rum Found: Mt 499 20 Hop.l.c. (1) K
3.70m n $p clﬂﬁ‘n:@‘ofﬁm: -] (3S)-1 (3-fluoro-1, 1" -biphenyl 4-yl11-2
oxopyrr%I m-%— R Y.l napht hal ene-2- sul fonam de 25 Mass spectrum Found:

VH  495° HRHq (RRPPIMB "3 6gnin Exanpl e 75

(E) - 2- ( 5- Camesistilar ehenpsiny|apd Kramipds) 7, the(fdllowing wapimierared! ani nol nmet hvl | -1 H-i ni daz

ol -1 -vll -2

Example 49

10 biphenyl-4-vl]-2-oxopyrrolidin-3-yi}amino)acetic acid
Mass spectrum: Found: MH' 613
H.p.l.c. (1) Rt 3.53min

Example 50
15 4'-[(S)-3-(6-Chloro-naphthalene-2-sulphonylamino)-2-oxo-pyrrolidin-1-yl]-3'-fluoro-

biphenyl-3-carboxylic acid amide
A solution of 6-chloro-naphthalene-2-sulphonic acid [(S)-1-(2-fluoro-4-iodophenyl)-2-oxo-
pyrrolidin-3-ylJ-amide (0.083g), 3-(aminocarbonyl)phenyl boronic acid (0.03g) and
tetrakistriphenylphospinepalladiom(0) (0.01g) in DME (5ml) containing 0.5M sodium
20 carbonate solution {Iml) was degassed with nitrogen and then stirred for 18h at ambient
temperature. The mixture was then heated at 80°C for 4h, allowed to cool and concentrated
under reduced pressure. The residue was purified using flash column chromatography (silica,
eluting with DCM followed by ethyl acetate) to give the title compound (0.066g) as a cream
solid.
25 Mass spectrum: Found: MH" 538
Hp.lec. (1) Rt 3.31min
Using similar chemistry, the following was prepared:

Example 51
30 6-Chloro-naphthalene-2-sulphonic acid [(S)-1-[5-(2-methylsulphanyiphenyl)-thiazol-2-y1)-2-

oxo-pyrrolidin-3-yljanride
Mass spectrum: Found: MH" 530
H.plec. (1) Rt 3.58min

35 Example 52
6-Chloro-naphthalene-2-sulphonic _acid [(S)-1-[5-(2-methanesulphonylphenyl)-thiazol-2-yl]-

2-oxo-pyrrolidin-3-yl]amide

To a solution of Example 51 (0.085g) in DCM (5ml) was added meta-chloroperbenzoic acid

(0.102g) and the solution was stirred for 4h then washed with saturated sodium carbonate
40 solution. The organic layer was separated, dried (over magnesium sulphate) and concentrated

under reduced pressure. The residue was purified using flash column chromatography (silica,




30 fluorophenvl)-2-oxopyroolidin-3-vllethenesul fonam de
bis(trifluoroacetate) To a solution of Internediate 72 (0.245g) BIJDJNDGWI
(10m ) was added trifluoroacetic acid (Im). The solution was stirred for

| h, and then concentrated under reduced pressure. The residue was dissol ved
i n acet onivid bd/es3gaOnil ). A 5m aliquot was taken and di | ut edTmpodries2e
acetonitrile (5ml). To this was added NN-dii sopropyl ethylam ne (0.332nml) and
(E)-2-(5 35 chlorothien-2-yl)ethenesulSonyl chloride (0.071g). After
stirring for 18h at roomtenperature under nitrogen, the reaction m xture
was | oaded onto a SCX-2 SPE colum (silica, eluting wth nethanol and then
0. 5M ammni ain nethanol) to give an inpure sanple of the title conpound.

Furt her I p ed a
pur & sanp Ul 5% 1R DR né%ﬁ%é 505 1B RERICd 022 o SYAL
spectrum § Hidund: Mwv 524 H p.l.c. (1) Rt 2 45m n 0 6 JUN 2006 WD 03/053925
PCT/ EPO2/ ma%ecnﬁ@:?pmmmmﬁmwso 510. 08 (I H br.s), 8.08(1H, d),

7.70-7. 62624 .c. (YRt 3.36hn1H, d), 7.51(1H, d), 7.43(1H, d), 7.42(1H dd),
7.25(1H<: d), 7.20(1H d), 7.00(1H d), 4.48(2H s), 4.29(1H m), 3.79(1H,
in), 3.68(1H, 2.81(6H, s 2.54(1H, , 2.05(1H, in m 5 Exanple 76
" )ChI 3. O w ( ) ( m ( ) PP np

S) “i.." * i 1, St as Siphenylebyild: n- 3-

yl)napht h__@@ﬂol%ﬁﬂlvim&mdiﬂlf&ﬁnﬁdesol ut| on of Exarrpl e 55 (0.045g) in DCM was
added (57E§ e 35 (DhOSIRAERRERES ; ahgml cet 1]3&?1@3&1}659 a§tirred

d
for m Ja%%l\/t th 10%
sodi u h‘i :&ﬂ@‘ sﬂ;f °rbrv&3ﬁ5‘§°q 5 %atﬂﬂg © R8T %{ @ icfit
and | oade&s‘éﬁt‘g)w o arred(wider ydrogen uﬂ nsy ahbe¥ @r é yThﬂs‘taﬁ’éfSt west hy|
acet at e, &ltetd teoughrChlif®nml [the valstiacahpontms gf the filliste trérhdved wadep aeduded 0. 025Q)

gsog mt ﬁnl fzk@w qd;cs&kdu@ wab/BeihedS Gérl ekthanf WA phbd¥ et Zotiofil(Ruttng Srith(With R

6- Chl or o RL%X@%@)%“ 6 10%, 90 RO Iy ae) s B K semennd (49669 0 oo ¢ g

i di n-3%5 9%2noth%pR M- ene- 2- sulfonamde A m xture of

2- br onp- 1 Muet dppdtivm: st MH'G1861 g), potassium acetate (0.294g), 1,1'- 20

bi s(di phemg.Jph@yRozADRImer rocene di chl oro pal |l adi un(1l') conplex wth DCM

(0.0419) Rgls ERImmL mls@mﬂ'c%s@ {1 +31WGg Wik HidRlghoxyet hane (12.5m ,

degassed) was heated at 80C for h. The reactl on m xture was concentrated

under reduced pressure and the residue partitioned between ethyl acetate

and 50%0sExampie ¢ sodi um chl ori de sol ution. The separ at ed
4-(Aminomethyl)-N-{(3S)-1-[3-flnoro-2'-(methylsulfonyl)-1,1"-biphenyl-4-y11-2-

oxopyrrolidin-3-yvi} benzenesulfonamide

Mass spectrum: Found: MH" 518
H.ple. (1) Rt 2.24min

25

1inaphthalene-2-
sulfonamide
A solution of Intermediate 70 (0.242g) and tetrakistriphenylphospinepalladium(0) (0.025g) in
30 dimethoxyethane (purged with nitrogen, 10ml) was stirred at room temperature for 10min
under nitrogen. Pyridine-4-boronic acid (0.66g) was added followed by 0.5M sodium
carbonate (2.7ml). The resulting mixture was heated for 18h at 80-85°C. The cooled solution
was diluted with DCM and fitered through a hydrophobic frit. The filtrate was added to a
SCX-2 SPE column (silica, eluting with methanol and then 2M ammonia in methanol) to give
35 the title compound (0.14g) as a peach coloured solid.
Mass spectrum: Found: MH" 496
H.p.l.c. (1) Rt 3.08min
Using similar chemistry, the following were prepared:

40 Example 56
6-Chloro-N-{(38)-1-[4-(2.4-dimethoxypyrimidin-5-y1}-2-fluorophenyli-2-oxopvrrolidin-3-

yl}naphthalene-2-sulfonamide




organi ¢ phase was dried (over magnesi um sul phate) and concentrated under
reduced pressure 25 to give
1-nethy|-2-(4,4,5,5-tetranethy|-1,3,2-dioxaborolan-2-y|)-|H—iWig ﬁgl®ﬁ
(0.358g). This was dissolved in dinmethoxyethane (17nml, degass @ "

t et r al dst rwphsmsydophospi nepal | adi un{0) (0.115g), was added. p&fEN2/A4826,
potassi um acetate (0.294g), Internediate 70 (0.46g) and water (4nl) were
added and the mi xture heated at 80C fgs 84h. The reaction m xture was
concentrated under reduced pressure and the residue 30 partitioned between
DCM and water. The organi c phase was passed through a hydrophobic fit and

| oaded onto a SPE SCX-2 colum (silica, eluting with nmethanol and then 0.5M

amoni a i, et hanol ). ta gi he titIe conmpound (0.045g) as a brown solid.
Mass spec$4 égﬁhﬁ"mﬁM&qg§55H p.l.c. Rt 2.65m n 35 Exanple 78

6- Chl or o- ﬁiﬂb8€»143ﬁﬁmm2 chloropyrldln 3-)rl)-2-fluorophenyl]-2-oxopyrrolidi
n-3- vi | naphthal ene-2-sul fonam de To a solution of Internediate 74

(0.0679) ?&QB%B%IZOHH) was added trifluoroacetic acid 40 (Im). After

3;[ L;r I n% G%hloro- -[(Hﬁ ﬁ%u%;ol-? -pyni 1n-3-vn %r?y -%;tm%%h'l”é’ - B-V 1nap ?eng Eessur eto

(3S) - 3- anEHBmpmide_ ( 2- chl or opyri di n- 3-yl ) - 2- f1 uorophenyl ] pyrrolidin-2-one
trifl uor oMt speetrun{ BoBSHIH" 4%6i s materi al was suspended in acetonitrile

(7.5m), aphdN)rP382niN 2006 WO 03/ 053925 PCT/ EP02/ 14826 59

di i sopropyl et hylam ne (0.116ml) and 6-chl oro-2-napthyl sul fonyl chloride
(0.044 were . added and the resultant solution was stirred at room

t enper @@ﬂﬁﬁi—§2h under nltrogen ﬁﬁter reanaI of the solvent, the

resi due waLh ’ me-E-metioky ] ipymrelidigdr ogen car bonat e
sol uti on. yith hﬂﬁ zgm aﬁﬂcwas drled (u5|ng a hydrophoblc frit) and 5

| oaded on imﬁbéﬁl ca, eluting wwth DCM diethyl ether, ethyl

acet at e) M Iéﬁ Sﬁ Lit esg%npound (0.023g) as a white solid MBS S
spectrum e TH30 H. p. | Rt 3.44mn 10 Exanple 79

6- Chl orld- N- ((39) - 1-f 4-( 2- cyanopvrldln 3-yl)-2-fluorophenyll-2-oxouvrrolidin-
3- yl | nagkimgie 8he- 2- sul f onam de LBlng Internedlate 75 and the synthetic
v A !

procedur e g@%z6 NG 68 1ﬁm¢§e conpound
go 0299) gﬁn&hﬁl Qefie-2! WiFonami 1 -p.l.c. R
Mass spectrum: Found: MH' 538
20 H.p.l.c.(1) Rt 3.48min

Example 60

yDnaphthalene-2-sulfonamide

25 Mass spectrum: Found: MH" 542
Hplec. (1) Rt 3.74min

Example 61
N-{(38)-1-{4-(5-Bromopyridin-3-y1}-2-flucrophenyl}-2-oxopyrrolidin-3-y1} -6-

30 chloronaphthalene-2-suifonamide
Mass spectrum: Found: MH' 576
H.p.l.c. (1) Rt 3.68min

Example 62
35 6-Chloro-N-{(38)-1-[2-flucro-4-(4-methoxypyridin-3-yl}phenyl]-2-oxopyrrolidin-3-

yl}naphthalene-2-sulfonamide
Mass spectrum: Found: MH' 526
H.p.l.c. (1) Rt 2.91min

40 Example 63
6-Chloro-N-[(38)-1-(2-fluoro-4-pyrimidin-5-ylphenyl)-2-oxopyrrolidin-3-yljnaphthalene-2-

suifonamide




Exampl e 80 (E)-N-((35)

1-f4-(3-Chl oropyridin-4-yl)-2-fluorophenyl | -2-oxopyrrolidin- 3-[%/6 %T‘? ngS 20
chl or ot hi en-2-vi) et henesul fonam de A suspensi on of |nternedi at E . 205Q)
in acetonitrile (10mL) was treated with N, N- diisopropyl ethylam ne (0.24m)
and the r@@u@ds gsolution cooled in an ice bath. (E)-2-(5PCT/EP02/14826

chl or ot hi €n- -y%%et henesul fonyl chloride (0.068g) was added and the sol ution
left to warmto roomtenperature oveb618h. The reaction m xture was
concentrated under reduced pressure 25 and the residue purified using SPE
(silica, eluting wwth DCM diethyl ether, and finally ethyl acetate) to
give an inpure sanple of the title conpound. Further purification using SPE
(eluting w a n 0.5M ammoni a in nethanol) gave the title
conpound Mf%%é“ '2@’?&'%%&_ Mass spectrum Found: MH 512 30 H.p.l.c.
Rt 3. 36mi HPheathpRe3-d4min

6- Chl oro-N-f(3S)-1-(2-fluoro-4-pyrimdin-2-yphenyl)-2-oxaovrrolidin-3yllnaph
t hal ene- 2exagiid @nam de 35 Using Internediate 77, 6-chloro-2-napthyl sulfonyl

hl ori dg, t,h&, {d. G . i f ! 78, i ded
QRS T T R

the title S 497 H.p.l.c_
Rt 3. 45nrhhigse ~gsulionamide

6- Chl or o-Mass(sp®prum: Faun@3MER B2t opyri di n- 2-yl ) - 2- f | uor ophenyl | - 2- oxopvrrolidin
-3- yl I nagbialipRe2.29mml f onande 0 6 JUN 2006 WO 03/053925 PCT/ EP02/ 14826

60 Using Internediate 78, 6-chloro-2-napthyl sulfonyl chloride, and the

synt h\?\ﬁ\{) rocedqure described for Exanple 78, provided the title conpound
as a t Mass spectrum Found: WMH 530 Hop.l.c. Rt 3.55mn5

Exanpl e g3 Chlore-N-{(35)-1-[2-fluoro-4-(3-furyl)phenyl]-2-oxopyrrolidin-3-yl }naphthalene-2-

6- chl or o-guifdaide 1- [ 4- ( 3- Chl or ouvri di n-4-yl)-2-fl uorophenkK] - 2- oxonyrrol i di n-

3- yl} napfilap&aemerakal ppagsde Using Internmediate 71,
raonic acid pentahydrate, and the synthetic 10

3-chl oro-4- pyr A di
pr ocedur ﬁa@ﬁ&l%ﬁ% ?’%‘P Exanpl e 55, provided the title conpound as an off
white $dlid. Mass spectrum Found: MH 530
Example 66
6-Chloro-N-{(38)-1-{2-fluoro-4-(4-methylthien-2-yl)phenyl]-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide
Mass spectrum: Found: MH' 515

20 H.pl.c. (1) Rt 3.79min

O

sulfonamide
25 Mass spectrum: Found: MH' 501
H.plec. (1) Rt 3.90min

Example 68
6-Chloro-N-{(38)-1-[2-fluoro-4-(5-methylthien-2-yphenvyl]-2-oxopyrrolidin-3-

30 ylinaphthalene-2-sulfonamide
Mass spectrum: Found: MH' 515
H.p.e. (1) Rt 3.70min

Example 69
35 6-Chloro-N-{(38)-1-{2-fluoro-4-(4-methylthien-3-yl)phenyl]-2-oxopyrrolidin-3-

ylinaphthalene-2-sulfonamide
Mass spectrum: Found: MH® 515
H.p.lec. (1) Rt 3.86min

40 Example 70

ylinaphthalene-2-sulfonamide



Hp.l.c. Rt 3.46m n Exanple 84 15
6-Chloro-N-f(3S)-1-[2-fluoro-4-(1-nethyl-1Himdazol -4-vl )pheQFem gmﬂxopyrro
| i di n-3- vl }naphthal ene-2-sul fonam de formate Using | nternedi y ,
4-bromo- | -net hyl -1 Hi m dazol e, and the synthetic procedure described for
Exanpl e 7¥yops/esvghed the title conpound as a can gum Masspepapbz/asee Found:

Mt 499 20 Hp.l.c. R 2.81lm n Exanple 85 6-Chloro-N
1(3S)-1-[2-fluoro-4-(1 nmethyl -1 Him d@zol -5-yl) phenyl | - 2- oxopyrrolidin-3-
vl } napht hal ene- 2- sul f onam de 25 Using Internediate 70,

5-brono-1| -nethyl -1 Himdazole and the synthetic procedure described for
Exanpl e 77, provided the title conpound as a maroon oil. Mass spectnrm
Found: IVH 81lm n 30 Exanple 86 2-(5-Chlorothien-2-yl)-Nf
(39)-1- [31‘]4[{5?%);&.‘1?9}4111?%5%5%%0”)”) 1. 1' - bi phenyl - 4-yl | - 2-

oxonvr r ol ifHP-he-§L ™1 t hj azoye- 5-sul fonanide To a sol ution of

I nternedi ate 65 (0 13329) indry THE (3nl) at -78C under nitrogen, n-

butyl | it higgg 13,7§M i n hexanes, 0A6m) was added. After stirring for 25mn,
sul phur 5d| . . , bout | Om and the

m xt ur e 'wd OV 0 00 ’ g-concentrated under
r educed ﬂ@@é@’—}@—ﬁﬁﬂ%@ﬂﬁant solid was sti rred Wi t h N- chl or osucci ni m de
(0.1089) ﬂ\ﬁnssisppc@@/IF@)EnﬂlefcﬁBSSh filtered and concentrated under reduced
pressure 4Dppt.YHRthd1sEUde 2- (5 -chlorothien-2'-yl)-2-thiazolyl-5-sul fonyl
chloride (0.203g) as a yellow solid. 40 A m xture of

(38)-3-@, [7 -fluoro-2'-(nethylsul fonyl)-1,1"-bipheny]-4- yI]pyrrolldln 2
- one (0. €lthe crude 2- (5'-ch|oroth|en 2' - yI) 2- thlazolyl 5-sul f onyl
chl ori de @tCiaog hISE dimgthyligxg 21t hi-2-pXdparrrolis was

soni cat ed yi }ggph’t}melne-amdlfﬁianﬂd ed at roomO 6 JUN 2006 WO 03/ 053925
PCT/ EPO2/ mg&mﬁmm@q‘;for 18h. The reaction m xture was evapor at ed
under a s ﬁm(ﬁé’gg" rogen to give a brown residue (0.040g) that was
purified dsPnt ected preparative h.p.l.c. to give the title
corrpoun’dS (0. 00699) as fine off white crystals. Mass spectrum Found: MH 612
5 Hp.|.cExariple® 3.48 m n Using 2-chl orothieno[3, 2-b]thi ophene* and simlar

chem st ry g-¢Higo N (BSW -[IIERSNISURTE SRRV phenyl]-2-oxopyrrolidin.3-
yinaphthalene-2-sulfonamide
Mass spectrum: Found: MH" 499
20 H.p.l.c.(1) Rt 3.70min

sutfonamide
25 Mass spectrum: Found: MH"™ 495
H.plc. (1) Rt 3.68min

Example 75
(E)-2-{5-Chlorothien-2-yl)-N-{(38)-1-(4-{2-[(dimethylamino}methyl}-1H-imidazol-1-y1}-2-
30 fluorophenyl)-2-ox: olidin-3-yl]ethenesulfonamide bis(irifluoroacetate
To a solution of Intermediate 72 (0.245g) in DCM (10ml) was added trifluoroacetic acid
{(1ml). The solution was stirred for 1h, and then concentrated under reduced pressure. The
residue-was dissolved in acetonitrile (10ml). A 5ml aliquot was taken and diluted with
acetonitrile (5ml). To this was added N, N-diisopropylethylamine (0.332ml) and (E)-2-(5-
35 chiorothien-2-yl)ethenesulfonyl chloride (0.071g). Afier stirring for 18h at room temperature
under nitrogen, the reaction mixture was loaded onto a SCX-2 SPE column (silica, eluting
with methanol and then 0.5M ammonia in methanol) to give an impure sample of the title
compound. Further purification using mass directed preparative h.pl.c. provided a pure
sample of the title compound (0.052g) as a white solid.
40 Mass spectrum: Found: MH* 524
H.p.lc. (1) Rt 2.45min




prepared and isolated fromthe same reaction: *Bugge, Andreas, Chem Scr.
(1972), 2(3), 137-42 10 Exanple 87 5-Chloro-N-f (39)-1

43-fluoro-2' -(met hyl sul fonvl)-1I, 1" -bi phenyl -4-yl | -2- oxop3rrobi5di)}m-@%

vl }thi eno[ 3,2 blthi ophene-2-sul fonam de Mass spectrum Found: [Y%N1144 602

Hp.l.c. ( 9 mn 15 Exanple 88 2-Chl oro-N-f
(35)-1- [ 5 PO Boshas* (met hyl sul fonvl ) - 1. 1' - bi phenyl - 4- vl | - 2-50RFRET di n- 3-

vl } thieno[3, 2-blthi ophene- 3-sul fonagfsde Mass spectrum Found: MNH4' 602
20 Hp.l.c. (1) R 3.28 mn Exanple 8

6- Chl oro- N-[ (3S) - 142-f | uor o- 4-i odophenyl ) - 2- oxonvrrol i di n- 3- vl | napht hal ene- 2
- sul fonam de 25 (3S)-3-Am no-1-(2-fluoro-4-iodophenyl)pyrrolidin-2-one
hydrochl ori de (2.67 was suspended in DCM é80ml . NN-diiso ropill et hyl am ne
(2.13g) wed &DMSE): | & (88 (15, bes). B AB@HodmAFP-HYREEL gl T-6HH, DhT-6HilHe!
(1.97g). Uher4301Hitd)ON42GE, &), T.250Hf & 7.2680Hat), r7d00H, (dgp48(2H,us)e4.29(EN pour ed
ont 0 SCX- 2S00 /B $3@R%h) WedtQ e sVaish(EoM), 1o 1IGMppas concentrated under

reduced préssure Crystallisation from met hanol/diethyl ether (1:1) gave 30
the title conmpound (1Ag) as white needles. Further material (1.56g) was

obt ai ne@ 1 not her |iquors by purification by Biotagerm

chr omat og6afHoroMNe (A8)- R -fdrdi4-D0M it bpvnidinedrdhdhbeyi Bhroxevirglidiset at e 2: 1) . Mass

sEecf[ rum thaleBR2 3 Ponaigide- | - ¢ (1) Rt 3.60mn 35 Using simlar
e o e a3 BESRR  S s st it  1o.
x| et henes (-9 BhnTeemiztrg asstigsd &l §iat mepnigmpapfuresthen dijyted with, DCM, gndy
3. 54m 00 wéshtNithA0% v GBRAAE. BR oPEhicEBAR/ viat 26edthaomgh @ I9drophobic
frit and loaded onto a SPE column (silica, eluting with diethyl ether, ethyl acetate, acetone
and finally methanol) to give the title compound (0.025g) as a tan coloured solid.
Mass spectrum: Found: MH" 512
H.p.l.c. (1)} Rt 3.06min
15
Example 77
6-Chloro-N-{(35)-1-[2-fluoro-4-(1 -methyl-1H-imidazol-2-yDphenyl}-2-oxopvrrolidin-3-
yl}naphthalene-2-sulfonamide
A mixture of 2-bromo-1-methylimidazole (0.161g), potassium acetate (0.294g), 1,1'-
20 bis(diphenylphosphino)ferrocene dichloro palladium(ll) complex with DCM (0.041g) and
bispinacolatodiboron (0.279g) in dimethoxyethane (12.5ml, degassed) was heated at 80°C for
6h. The reaction mixture was concentrated under reduced pressure and the residue
partitioned between ethyl acetate and 50% saturated sodium chleride solution. The separated
organic phase was dried (over magnesium sulphate) and concentrated under reduced pressure
25 to give 1-methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-imidazole (0.358g).
This was dissolved in dimethoxyethane (17ml, degassed) and
tetrakistriphenylphospinepalladium(0) (0.115g), was added. After 5min, potassium acetate
(0.294g), Intermediate 70 (0.46g) and water (4ml) were added and the mixture heated at 80°C
for 84h. The reaction mixture was concentrated under reduced pressure and the residue
30 partitioned between DCM and water. The organic phase was passed through a hydrophobic
frit and loaded onto a SPE SCX-2 column (silica, eluting with methanol and then 0.5M
ammonia in methanol) to give the title compound (0.045g) as a brown solid.
Mass spectrum: Found: MH* 499
H.p.lc. Rt2.65min

yl}naphthalene-2-sulfonamide
To a solution of Intermediate 74 (0.067g) in DCM (20ml) was added trifluoroacetic acid

40 (Ilml). After stirring for 1.5h the solution was concentrated under reduced pressure to give
(35)-3-amino-1-[4-(2-chloropyridin-3-yI)-2-flucrophenyl]pyrrolidin-2-one trifluoroacetate
(0.083g). This material was suspended in acetonitrile (7.5ml), and NN-



6- Chl oro- N-f(3S)-1-(2-fl uoro-4-iodoRhenyl)-2-oxopyrrolidinyll-I-benzothi ophe
ne-2- sul fonam de Mass spectrum Found: M+ 548 5 Hop.l.c. (1) Rt Ca 65m n
Exanpl e 92 06 JUN 2006
-Chloro-N-[(3S)-1-(2-fluoro-4-iodoGQhenyl)-2-oxopyrrolidin-3-vll-2,2"-bithi
ophene- 5- wglogespnd de 10 Mass spectrum Found: ML1-580 Hperemzi4sts R
3.80m n Exanple 93 2-(5-Chloro-2-thienyl)-N |
3(S)-1-(2-fluoro-4-iodophenyl)-2- 15 &gonyrrolidinyl]ethanesul fonam de Mass
spectrum Found: MH 528 H.p.l.c. (1) R 3.59m n Exanple 94 20
6- Chl oro- N-f (3R) - 142-f | uor o- 4- ni t r ophenyl ) - 2- oxopyrr ol i di nvl | -1 -benzot hi ophe
ne-2- sul fonam de Mass spectrum Found: MR 468 H.p.l.c. (1) R 3.45mn 25

Ex le 9 Chl hi h 1) -2-
oxcunt o PAPITPYEMBRLI U o Yoo Lpitlt B, i gy 2
( 1) Rt 3. adveit tat solggipn was stirred at room temperature for 72h under nitrogen.

- Chl or oAﬂe:[:(eﬁ-B)ralbf (hE-sblvem,rthe Anidte wisheritiyedbeoaen DXIM biidisahrlded/dodiugh 2' - bi t hi
ophene 5- gﬁbgﬁr@mﬁe NBRfors PBRdsic fraitndas s @08g 235 dkdphotic Bit) b R

3. 60m n ?%o CE\‘}% fsilicay pl ténrgomﬁnel%c]l\d} disthyl &b $tbYlagFtpeIdo ﬂ"f e penzot hi

6- Chlorg

onhene- 2- id¢ganaiond ® e yditg ik r um Found: MW 447 H.p.l.c. (1) R
3.36mn Omsst;dkbtaﬁﬁ@‘otﬂﬁ 8B 0B8925

H.plc. Rt 3.44min

olidin-3-

1}naphthalene-2-sulfonamide
Using Intermediate 75 and the synthetic procedure described for Example 78 above, provided
the title compound (0.029g) as a pale gum.
15 Mass spectrum: Found: MH" 521
H.p.lc. Rt3.36min

20 chlorothien-2-yhethenesulfonamide
A suspension of Intermediate 76 (0.205g) m acetonitrile (10ml) was ireated with NN-
diisopropylethylamine (0.24ml) and the resulting solution cooled in an ice bath. (E)-2-(5-
chiorothien-2-yl)ethenesulfonyl chloride (0.068g) was added and the solution left to warm to
room temperature over 18h. The reaction mixture was concentrated under reduced pressure

25 and the residue purified using SPE (silica, eluting with DCM, diethyl ether, and finally ethyl
acetate) to give an impure sample of the title compound. Further purification using SPE
{eluting with methanol and then 0.5M ammonia in methanol) gave the title compound
(0.100g) as a tan oil.
Mass spectrum: Found: MH" 512

30 H.plc. Rt3.36min

sulfonamide
35 Using Intermediate 77, 6-chloro-2-napthyl sulfonyl chloride, and the synthetic procedure
described for Example 78, provided the title compound as a buff solid.
Mass spectrum: Found: MH" 497
Hplc. Rt3.45min

yl}naphthalene-2-sulfonamide



63 PCT/ EP02/ 14826 Exanple 98

(E)-2-(5-Chlorothien-2-y1L[(3S)-1-(4-cyano-2-fl uorophenyl)-2-oxopvrrolidin-3
- yllethenesul fonam de Mass spectrum Found: M+ 424 5 H p.IgguN 306 Rt
3.19m n Exanple 99

2- (5-Chl or yl)-N-f(3S)-1-(4-cyano-2-fluorouhenyl) qu I di n- 3-
yll et hanes‘&b]tbgﬁ%g%e 10 Mass spectrum Found: ML4-426 .%f )(I%%Rt
3.23min Exanple 100 (E)-2-(5-Chloro-2xthienv 1)-N1(3
S)-1-(2-fluoro-4-isoprovenyl phenyl) -2- 15 oxopyrrolidinvllethene

sul f onam de Mass spectrum Found : NEW441 H.p.l.c. (1) Rt 3.53mn Exanple
101 20

6-Chl oro-N-[(3S)-1-(2-fluorophenyl)-2-oxopyrrolidin-3-vllnaphthal ene-2-sul fo
nan de Obfsiag dedrmesdiate P8, fr-dhderet2-apbml sulfonylothilaridacand theusyinthelic pRgedufd cat i on
by prepar a&sbﬂle:drfmmx&mﬁle 78 3avadddiie fitlel dofpSi@idRe W RMité foath. Whi t e solid. LC M5 ESI

Rt 1.51m nple 102 N-[(3
S)-1-(4- Bﬂé‘s g?@gh@;%Z oxopvrrolidi nvI | - 6- chl or o- 2- napht hal enesul fo

nam de s éég’ﬁﬂﬂ Found: MH 501 H.p.l.c. (1) Rt 3.84nin 30 Exanple 103
6- Chl or 8- N-((3S)-1-[3-fluoro-4-(4-norpholi nyI ) phenyl | - 2- oxopyrrol 1 dinvl|-2-
napht hal eBesxntié Bram de I\/ass spectrum Found: Mt 504 Hp.l.c. (1) R

3.41m n 3z %Akl (8! ngﬁb_.‘egﬁa%_yl ) et heny
) Uor 0- ' met hyl ben zam de

| I sul f ony (1) R 2.8
mn

. y
Mass spectytm t #70 40 H p.|.c. )
Using Intermcd:ate 71 3~chloro-4-pyr1dmeboromc acid pentahydrate, and the synthetic

10 procedure described for Example 55, provided the title compound as an off white solid.
Mass spectrum: Found: MH" 530
H.plc. Rt3.46min

Example 84
15 6-Chloro-N-{(38)-1-[2-fluoro-4-{1-methyl-1H-imidazol-4-vl)phenyl]-2-oxopvrrolidin-3-

yl}naphthalene-2-sulfonamide formate
Using Intermediate 70, 4-bromo-1-methyl-1H-imidazole, and the synthetic procedure
described for Example 77, provided the title cornpound as a tan gum.
Mass spectrum: Found: MH' 499
20 Hplc. Rt2.81min

Example 85
6-Chloro-N- {(38)-1-[2-fluoro-4-(1 -methyl-1H-imidazol-5-vliphenyli-2-oxopyrrolidin-3-

yl}naphthalene-2-sulfonamide
25 Using Intermediate 70, 5-bromo-l-methyl-1H-imidazole and the synthetic procedure
described for Example 77, provided the title compound as a maroon oil.
Mass spectrum: Found: MH" 499
Hplc. Rt2.81min

30 Example 86
2-(5-Chlorothien-2-yI}-N-{(35)-1-[3-fluoro-2'-{methylsulfonyD-1,1"-biphenvi-4-y1]-2-

oxopyrrolidin-3-yl}-1.3-thiazole-5-sulfonamide
To a solution of Intermediate 65 (0.1332g) in dry THF (3ml) at -78°C under nitrogen, n-
butyllithium (1.6M in hexanes, 0.46ml) was added. Afier stirring for 25min, sulphur dioxide
35 was condensed into the reaction for about 10mi and the mixture was then allowed to warm to
room temperature and concenirated under reduced pressure. The resultant solid was stirred
with N-chlorosuccinimide (0.108g) in dry DCM (5ml) for 5h, filtered and concentrated under
reduced pressure to give the crude 2-(5'-chlorothien-2"-yl)-2-thiazolyl-5-sulfonyl chloride
(0.203g) as a yellow solid.
40 A mixture of (35)-3-amino-1-{3-fluoro-2'-(methylsulfonyl)-1,1"-biphenyl-4-yl]pyrrolidin-2-
one (0.019g), the crude 2-(5'-chlorothien-2"-yl)-2-thiazolyl-5-sulfonyl chloride (0.032g) and
pyridine (0.015ml) in acetonitnle (0.5ml) was sonicated for 2min and stirred at room




Exanple 105 0 6 JUN 1006 WO 03/ 053925 PCT/ EPO2/ 14826 64
(BE)-2-(5-Chloro-2-thienyl)-N-{(3S)-1-[2-fluoro-4-(1-pyrrolidinyl carbonyl)phe
nyl | -2- oxopyrrolidinyl | ethenesul fonan de Mass spectrum FduindiN 8¢ 498
Hp.l.c. (1) R 3.01lmn 5 Exanple 106

6- f(SS) 3\;&655/@392% (5-Chl orot hi en-2-yl )et henyl | sul fonvl |  pcT/EP02/14826

am no) - 2-oxopyrrolidin-1- ylinicotinam de Mass spectrum Found: MH 427 10
Hp.l.c. (I) R 2.78m n Exanple 107 46f

(35)-3-({f(B)-2-(5-Cnlorothi en-2-yl)ethenvl | sul fonyl}

am nol - 2- oxopynol I din-1-yll-3- fluorobenzam de 15 Mass spectrum Found: MH'
442 H.p.l.c. (1) R 3.80m n Exanple 108

4-1(39)- 3Ie(‘r%£n(a@c for 084, %E Peragﬂcl?l' RRfufe MH &E&ﬁ'ﬁx& ]uﬁé} ; 9&35]11' 1tro en to give

am no)-2-0 rro uor o- N- ectrum
Found,  Wif HRRE e #3' Y0109 ?Tg::&v“? bTE Bea dBrar Ri@’“?é“’m‘ e Rhetioct
4-((39)- 3t &062e) antins Aif whitexrystalss ul f onyl | ami no} - 2- oxopyrrol i di n | -yl
) - 3- f | uor BrassdpeetchimyEolmylt a1 de  Mass spectrum Found: MAN 494 H.p.l.
(1) R 3. ﬁEgp 51 JRt BagpRl e 110 4-[(39)-3{{f (I E)-2-(5-Cnl orotgl en- ﬁ yl'lh) propdl
-enyl ] sul | oNN-| enzam de
vhos S pecPPbe-ehBhienol s SERBME pdomins hagiond: bVt Sy Vet

prepared and isolated from the same reaction:

*Bugge, Andreas, Chem. Scr. (1972), 2(3), 137-42

1} thieno[3,2-blthiophene-2-sulfonamide
Mass spectrum: Found: MNH," 602
H.plec. (1) Rt 3.39 min

15
Example 88
2-Chloro-N-{(38)-1-[3-fluoro-2'-(methylsuifonyl)-1.1'"-biphenyl-4-yl]-2-oxopvrrolidin-3-
yl}thieno[3.2-blthiophene-3-sulfonamide
Mass spectrum: Found: MNH," 602

20 H.plc. (1) Rt 3.28 min

Example 89
6-Chloro-N-{(38)-1-(2-fluore-4-iodophenyl)-2-oxopyrrolidin-3-vllnaphthalene-2-

sulfonamide

25 (35)-3-Amino-1-(2-fluoro-4-iodophenyl)pyrrolidin-2-one  hydrochloride  (2.67g) was
suspended m DCM (80ml). N,N-diisopropylethylamine (2.13g) was added, followed by 6-
chloro-napthyl-2-sulfonyl chloride’ (1.97g). The solution was stired for 18h at room
temperature, then poured onto SCX-2 SPE columns and washed with DCM. The DCM was
concentrated under reduced pressure Crystallisation from methanol/diethyl ether (1:1) gave

30 the title compound (1.4g) as white needles. Further material (1.56g) was obtained from the
mother liquors by purification by Biotage™ chromatography (eluting with DCM then
cyclohexane:ethyl acetate 2:1).
Mass spectrum: Found: MH' 545
H.p.lc. (1) Rt 3.60min

35 Using similar chemistry, the following were also prepared:

Example 90
~Chlorothien-2-v1

yljethenesulfonamide
40 Mass spectrum: Found: MH™ 510

Hplec. (1) Rt 3.54min



4-((3S)-3-{[(6-Chl oro-|

benzot hi en- 2-yl ) sul fonyl ] am no} - 2- oxopyrrolidin-I-vl)-3-fluor ﬁtf‘l 006

i sowopyl - N- net hyl benzam de Mass spectrum Found: MH522 40 HD: % (1) R
3.27m n Exanple 112 0 6 JUN 2006 WD 03/ 053925 65 PCT/ EP02/ 14826 (E)

N-[(3S) - Lpvfa %ﬁ%%l - 2-fl uorophenyl ) - 2-oxopyrrolidin-3-yl] - BetEreiniagtot hi en- 2
- YAet henesul f onam de Mass spectrum Found: WMH 441 Hop.l.c. (1) 3.16mn 5
Using simlar chem stry, the foll owi ng2was prepared: Exanple 113
(E)-N-f(3S)-1-(5-Acetyluyridin-2-yl)-2-oxoQrrolidin-3-yl]-2-(5-chlorothien-
2- vi)ethenesul fonam de 10 Mass spectrum Found: NEW426 H.p.l.c. (1)
3.11m n Exanple 114 N-14-[(3S)-3{ {

[ (E)-2-(5:zChl - 2-thienvl)ethenvl |l sul fonvll am nol - 2- oxonvrrol idinyll-3- 15
fl uoroph%ﬁg"’c@ am de_Mass spectrum Found: MAN 458 H.p. (1) Rt 2.96mn
Exanpl e 1 m—N—[(3S)-l-Q—ﬂuoro—4-1odonhenvl)-z-oxonvrrohdmﬂl l-benzothlophene-Z-

N-{ 4- f ( 3uifenadfiflf E) - 2- ( 5- Chl or o- 2-t hi envf et henyl | sul f ony} am no) - 2- oxopyrrol i
di nyl | - 3-mhisipécanhe rbing) e sygani de Mass spectrum Found: MNV 472 H. p.l.

(N_l{ 4RE (gﬁ%{—? n({lﬁlgf@'g’?gedi%gr ot hi en-2-y] ) et henyl I sul fonyl}

am no) - 2-oxopvrrolidin-1 -yl]- 3 fl uoroyhenyl } -2-nethyl propanam de Mass
spect r um Bomptk 92VH 486 H. p. I . (1) Rt 3.20m n 30 Exanple 117

NA44( 3S) - B-Chigé: -2-oxopyrrolidin-3-y1]-2.2"-bithiophene-5-
- benzot h's%ﬂ"ox?mﬁ{hésu oxouvrrolidiny
10 Mass spectrum: Found: MH 580
H.plc. (1) Rt 3.80min

am noI -2-

Example 93
2-(5-Chlorg-2-thienyl)-N-[(35)-1-(2-fluoro-4-iodophenyl)-2-

15 oxopymrolidinyllethanesulfonamide
Mass spectrum: Found: MH" 528

Hp.lec. (1) Rt 3.59min

Example 94
6-Chloro-N-|
sulfonamide
Mass spectrum: Found: MH™ 468
H.p.lc. (1) Rt 3.45min

20 olidinvi]-1-benzothiophene-2-

25 Example 95
(E)-25-Chioro-2-thienyl}-N-[(3S)-1+2-fluoro-4-nitrophenyl)-2-

oxopyrrolidinyl]ethenesulfonamide
Mass spectrum: Found: MH™ 444
H.p.lec. (1) Rt 3.30mm

30
Example 96
5'-Chloro-N-[(3S)-1-(2-fluoro-4-nitrophenyl)-2-oxopyrrolidin-3-y1]-2.2"-bithiophene-5-
sulfonamide

Mass spectrum: Found: MH" 560
35 Hop.lec. (1) Rt 3.60min

Example 97
6-Chloro-N-

sulfonamide
40 Mass spectrum: Found: MH 447
H.p.le. (1) Rt 3.36min

38)-1-(4-cyano-2-fluorophenyl -1-benzothiophene-2-




fl uorophenyl | acet am de Mass spectrum Found: NEW 482 35 H. p.| 'lhhﬁ
3.16ni n Exanple 118 05 JUN
N-14-((3S)-3-{[(6-Chl oro-1-benzot hi en-2-yl)sul fonvl | am no}-2-oxopyrrolidinyl
)-3- fluorophenyl | propanam de 40 Mass spectrum Found: MH 496 H.p.l.c. (1)
Rt 3. 28m Wobshsshell 2006 WO 03/ 053925 66 PCT/ EP02/ 14826 Exapgi/er119826
N-14-((3S)-3-{ [(6-Chl oro-1I-benzot hi en-2-x) sul fonyl | am no]
-2-oxopyrrolidinyl)-3- fluorophenyl]-63nethyll propanan de Mass spectrum
Found: MAV 510 5 H p.l.c. (1) Rt 3.36m n Exanple 120
(E)-2-(5-Chlorothien-2-vl)-N((3S)-1-{2-fluoro-4-[fornyl (isopropyl)am nol phe
nvl 1-2- oxopyrrolidin-3-vl)ethenesul fonam de 10 Mass spectrum Found: MT

J pyrrolidin-3-yl)-
Nl L Ch A ts v s R 1= 508 Hp.l.c
(1) Rt 3%@&@@@@ 122 20

6- Chl or o-Ntadsspesjruth: Famfi MHr424441H- i mi dazol -1 -yl | phenyl I | - 2- oxopyrrol i di n- 3-
Iy } napfitigh engy Re $¥ddipnam de To a solution of Internediate 106 (0.05g) in
DCM (Sm) was added triflouroacetic acid (0.Sml). After stirring for 2h the
reacti on m xture was concentrated under reduced pressure to give
(3S) - 3- arkxapwle.99>. fI uor o- 4- (1H-| mdazol 1- yI)phenyI]pyrroI i di n-2-one (0.071
g) as an 26-@ ' )| ; 2nflgorayid £-ok dpyivelidiba
NN-di i so M&hl@dﬂaﬁﬁﬂeﬂe (84. 8I) and 6 chl or o- napt hyl - 2-su| fonyl chloride'
(0.036% terc SULE r| t4Js00m t enper ature for 18h, the reaction mxture
was concen esl?eegm uced and partitioned bet ween DCM and sat ur at ed
sodi um h)}'&?t’)&éﬂ\)@a}%ﬁ%te The organi c phase was dried (hydrophobic frit)
and | oaded onto

Example 100

{E)-2-(5-Chloro-2-thienyl)-N-[(35}-1-(2-fluoro-4-isopropenylphenyl)-2-
15 oxopyrrolidinyl]ethenesulfonamide

Mass spectrum: Found: MH' 441

H.p.lec. (1) Rt 3.53min

Example 101
20 6-Chloro-N-[(38)-1-(2-fluorophenyl}-2-oxopyrrolidin-3-yllnaphthalene-2-sulfonamide

Obtained as a biproduct from a boronic acid coupling. Purification by preparative h.pl.c.
gave the title compound as a white solid.
LC/MS ESI Rt 1.51mins no ion seen

25 Example 102
N-{(38)-1 (4—Bromo-2-ﬂuor{_rphenvl)-2—oxonvrrohdmvl] 6-chloro—2-naphtha1enesulfonannde

Mass spectrum: Found: MH' 501
H.pl.ec. (1) Rt 3.84min

30 Example 103
6-Chloro-N- {(38)-1-I3-fluoro4-(4-morpholinyDphenyl]-2-oxopyrrolidinyl} -2-

naphthalenesulfonamide
Mass spectrum: Found: MH' 504
Hplc. (1) Rt 3.4Imin

35
Ex le 104
4-[(38)-3-({{(E)-2-{5-Chlorothien-2-yl)ethenvl}sulfonyl} amino)-2-oxopvrrolidin-1-yl]-3-
fluoro-N.N-dimethylbenzamide

Mass spectrum: Found: MH™ 470
40 H.p.l.c.(1) Rt 2.89min

Example 105



a SPE (Silica, eluting with DCM diethyl ether, ethyl acetate and acetone)
to give the title 30 conpound (0.030g) as a white solid. Mass é)?ﬁlqlm%n
Found: WMH 485 H.p.l.c. (1) Rt 2.79mn Using simlar chem str;ﬂS

foll owi ng were prepared: 35 Exanple 123 6-Chloro-N-[(3S)-1-(2

4di chl or oph@nybzezs oxopyrrol i di nyl | -2-napht hal enesul f onam #€T/EPBE#82pect r um
Found: MW473 H.p.l.c. (1) R 3.67mn 40 Exanple 124
N-[(3S)-1-(4-tert-Butyl-1 3-thiazol-28H)-2-oxopyrrolidinv]}-6chloro-2-

napht hal enesul fonam de 0 6 JUN 2006 WD 03/ 053925 67 Mass spectrum Found:

WH 464 H.p.l.c. (1) R 3.94m n PCT/ EP02/ 14826 Exanple 125 5
N-[(3S)-1-(4-ten-butyl phenyl)-2-oxopyrrolidinvll-6-chloro-2-naphthal enesul fo

nam de  Mggga Bfotmmlelﬁwm (3MN%?:1 okb--(1 qu_rolfdix_mo%boﬁvlﬁﬁeﬂvm-ﬁxanpl e 126 10
(1B)-2-(5 8 oﬁllleQﬁmwfna -2-0x0-1 pyrazin-2

yl pvrrol [ é’lirf—!%-vél sul fonam de Mass spectrum Found: MH 399
Hop. . (l‘iassmectglfwﬁmmﬁ é?&rrpl e 127

6- Chl oro- H.ALSE) R 3dminl - (1, 3-t hi azol - 2- vl )pyrrol i di nyl | -2- napht hal enesul f on
am de Mass spectrum Found: MW408 H p.l.c. (1) Rt 3.31mn 20 Exanple 128

6- Chl or o- -, 1(2f|uoro4(4 net hyl -
H i m dazof- } - 2- napht hal enesul f onam de Mass
spectrum (L TERYL G B roxopyrrolidin-1-

Yl]nicotinamide

Mass spectrum: Found: MH" 427
10 Hplc. (1) Rt 2.78min

Example 107
4-1(38)-3-({[{E)-2-(5-Chlorothien-2-yDethenvl]sulfonyl } amino)-2-oxopyrrolidin-1-y1]-3-

fluorobenzamide
15 Mass spectrum: Found: MH™ 442
H.pl.c. (1) Rt 3.80min

Example 108
4-[(38)-3-({[(E)-2A{5-Chlorothien-2-yl}ethenyl Jsulfonyl} amino)-2-oxopyrrolidin-1-v1]-3-

20 fluoro-N-methylbenzamide
Mass spectnnn: Found: MH™ 456
Hp.l.c. (1) Rt 2.86min

Example 109
25 4-((3S)-3-{[(6-Chloro-1-benzothien-2-yDsulfonyllamino} -2-oxopyrrolidin-1-y1)-3-fluoro-
N.N-dimethylbenzamide
Mass spectrum: Found: MH 494
H.p.lec. (1) Rt 3.08min

30 Example 110

4-[(38)-3-({[(1E)-2(5-Chlorothien-2-yprop-1-enyl]sulfonyl } amino)-2-oxopyrrolidin-1-yI]-
3-fluoro-N.N-dimethylbenzamide
Mass spectrum: Found: MH 484
H.pl.c. (1) Rt 2.98min
35

Example 111
6-Chloro-1-benzothien-2-

isopropyi-N-methylbenzamide
Mass spectrum: Found: MH 522

40 Hpl.c. (1) Rt3.27min

Exampie 112



Exampl e 129 6-Chloro-N {(3 S)-1-f 2-fluoro-4-(1 H)vrazol- | -vl)phen yl |
-2-oxopvrroli dinyl} -2- naphthal enesul fonam de Mass spectrugi Fﬁgg@ MWV 485
30 Hp.l.c. (1) R 3.37m n Exanple 130 N-1(3S)-1-(5-Brono-1. [iH -
yl')-2-oxopyrrolidinyll 2-(5-chloro-2- thienyl)ethanesul fonam de 35 Mass
spect rum ywhppaaskzeNEW 471.5 H. p.l.c. (1) R 3.63m n Exanpl BCTEP0BH148M or o- N

[ (3S)-1-(pyrazin-2-vll-2-oxopvrrolidin-3-ylll-1-benzothi phene-2-sul fonam de
40 Mass spectrum Found: MWV 409 H p.168. (1) Rt 3.26mn 0 6 JUN 2006 WO
03/ 053925 PCT/ EP02114826 68 Exanple 132
2-(5-Chlorothien-2-yl)-N((3S)-1-(5-1iodonyridin-2-yl)-2-oxopyr
rolidin-3-vllethane-1- sul fonam de Mass spectrum Found: MW512 5 Hpp.l.c
E[lz E;?t 23( Q9N (Sl Gyil fudtobiedl > 3xbilyerohBhAATE EX AL Rilich-.

oxopyr r ol ¥&HY on uorobenzam de 10 A sol ut| on of Exanple 107 (0.109)
in dry ath@ﬁchhnmeFO(llﬁdrﬂ\)THvédé treated with cesium carbonate (0.092g) and
br onvacetagildq1y 16aflg) and stirred at anbient tenperature for 18h. Sol vent
was renp tioning the residue between ethyl
acatate a%n mq%rrcgi&gﬁ% %ﬁﬁ%}! ?%ﬁgéa{réed solution. The separated organic

| ayer was washed with water, dried (over nagnesi um sul phate) and
concent r dtxamhplelddr reduced pressure to offer 15 crude material which was

purified ESNIEISYESS-AtetyBtidnl-PyIpAatkeimotidin-3p]-2-€5-clilorothiane2-t he title
conmpound flnld38dkeramide Whi te powder. Mass spectrum Found: MV 501 H.p.l.c
(D) Rti0 g‘sgpec | N S|5nMﬁ142%hem stry, the foll ow ng was prepared: 20

Exanpl
P Hp.le. (1) 3.11min

Example 114

-2-(5-Chloro-2-thienylethenyllsulfonyl} aming
15 fluorophenyl}acetamide
Mass spectrum: Found: MH™ 458
Hop.l.c. (1) Rt 2.96min

Example 115

fluorophenyl} propanamide
Mass spectrum: Found: MH' 472
Hp.le. (1) Rt 3.09min

25 Example 116
N-{4-[(358)-3- -2-{5-Chlorothien-2-yl)ethenyi]suifonyl}amino)-2-oxopvrrolidin-1-y11-3-

fluorophenyl}-2-methylpropanamide
Mass spectrum: Found: MH™ 486
HepJl.ec. (1) Rt 3. 20min

30

Ex le 117
N-{4-((38)-3-{[(6-Chloro-1-benzothien-2-yDsulfonyllamino }-2-oxopyrrolidinyl)-3-

flworophenyljacetamide
Mass spectrum: Found: MH" 482
35 Hop.lc. (1) Rt3.16min

fluorophenyllpropanamide
40 Mass spectrum: Found: MH' 496

H.p.lc. (1) Rt 3.28min



4-1(3S)-3-((2-Am no- 2- oxoet hyl ){[ (E) - 2-(5-chl or ot hi en-2-yl) 06 JUN 2006

et henvl | sul f onyl ) am no) - 2-

oxopyrrolidin-l-vll-3-fluoro-N N-dinmethvl benzam de Mss spectrum Found: MV
529 25 Hp.l.c. (1) R 2.76m n Exanple 135

(E) - 2- ( 5- Glpaesdhen- 2-vl ) -N-{(3S) - 1-[ 2- f | uor o- 4- ( 1- hydr oxyCiyEROppdsRAL i | - 2- 0
xopvrrolidin- 3-yl) ethenesul fonam de 30 Exanple 112 (0.163g) suspended in
dry nethanol (5nl) was treated with sdifi um borohydride (0.028g) and the

m xture stirred at anbient tenperature for 90m n under nitrogen. The
reaction was quenched with 3 drops water and concentrated under reduced
pressure, partitioning the residue between DCM and water. The separated
organic Iem% l\é""}? dried (hydrophobic frites) and concentrated under reduced

pressure to z e fitle co ogng ]3 0.149q) ., as 2 -e.o- oany solid.

Mass spectit GO T AT < ARPIR RO fpte 136 40

(I El - 2- ( 5iCHoghen : opangp 35) 1 (5 |odopyr|d|n 2- yI) 2 oxopyrrolidin-3
-yl) prop- Mma)ectﬁnﬁlﬂoﬁmdim*cheol\/ass spectrum Found: M+ 524 0 6 JUN 7006 WO
03/ 053925 ¢f ingé rgﬁq%%gg,p 69 Hp.l.c. (1) Rt 3.65mn Using simlar chemstry
to Exanpl e t'he foll owm ng were prepared 5 Exanpl e 137

(IE)-2-(5-Chlorothien-2-yl)-N((3S)-1

-{2-f1 uor &xawple 428 hy| sul f onyl ) ami nol phenyl| -2- oxopyrrolidin-3 -yl)pnp- |
-ene- | - $E)-2-(MGhlonthidvbz g1) NEES ) 14 (R-Thbpotdforiwiisdp®dpyDkinipo jphenyl}-2-) Rt 3. 10nmi n
10 Exanpl ME@: ﬁ%@su!k‘on@ﬂnd@cet yl ph

nnyl) - 2- QLI -chl orot hi en-2- yl)ethenesul fonam de Mass
spectrum ouna: .p.l.c. (1) Rt 3.16 Exarrple 139 (A

2- ({(39) - ﬂw It)r%rﬁrieglenfonyr) 3-f uor o- - bi phenyl - 4- Y] 1- 2- oxopyrrol i di n-
3-v]) 41(IE)-
Example 121

15 benzothiophene-2-sulfonamide
Mass spectrum: Found: MH™ 508
H.plec. (1) Rt3.27min

Example 122
20 6-Chloro-N-{(38)-1-[2-fluoro-4-(1H-imidazol-1-yl)phenyl}-2-oxopyrrolidin-3-
yi}naphthalene-2-suifonamide
To a solution of Intermediate 106 (0.05g) in DCM (5ml) was added triflouroacetic acid
(0.5ml). After stirring for 2h the reaction mixture was concentrated under reduced pressure to
give (3S)-3-amino-1-{2-fluoro4-(1H-imidazol-1-yl)phenyl]pyrrolidin-2-one (0.071g) as an
25 oil. Acetonitrile (5Sml) was added followed by N,N-diisopropylethylamine (84.8pl) and 6-
chloro-napthyl-2-sulfonyl chioride’ (0.036g). After stirring at room temperature for 18h, the
reaction mixture was concentrated under reduced and partitioned between DCM and saturated
sodium hydrogen carbonate. The organic phase was dried (hydrophobic frit) and loaded onto
a SPE (Silica, eluting with DCM, diethyl ether, ethyl acetate and acetone) to give the title
30 compound (0.030g) as a white solid.
Mass spectrum: Found: MH" 485
H.p.lc. (1) Rt 2.79min
Using similar chemistry, the following were prepared:

35 Example 123

6-Chloro-N-[(38)-1-(2 4-dichlorophenyl)-2-oxopyrrolidinyl}-2-naphthalenesulfonamide
Mass spectrum: Found: MH" 473

H.p.le. (1) Rt 3.67min

naphthalenesulfonamide



2-(5-chlorothien-2-yllprop-1-envllsul fonyllam nol acet am de and (B)
2-({(39)-1-F2 20

(Am nosul fanyl )-3-fluoro-1, 1' - bi phenyl - 4-yl 1- 2- oxgpyrrol idin- B@Bmlz) -2-(
5-chl orothien- 2 yl)prop-I|-enyllsul fonyllam no)acetam de Usin e 16
and 2- br onvaredmdde, and the synthetic procedure descri bedpéprpifR{e
Exanpl e 40, the title conpounds were prepared. Exanple A 25 Mass spectrum
Found: Mff* 627 H.p.1l.c. (1) R 3.1%h n Exanple B Mass spectrum Found:

MWH 627 Hp.l.c. (1) R 3.09mn 30 Using simlar chemstry, the follow ng
was al so prepared: Exanple 140 2-

(6- Chl or o- benzo[ bl t hi ophene- 2- sul phonyl ) -[(S)-1-(3-fluoro-2'-sul fanoyl - bi phe
nyl -4-y1) Mggw QAd digf-43aVv| | - am nol -acetami de formate 35 Mass spectrum
Found: (@R? 4 (1) Rt 3.21m n Exanple 141 2

(5- Chl or ot - &h! -fo-N!"f(ss)-l-(4-{2-1(di met hvl am no) met hvl | - | Hi ni dazol -1 -V
[1-2- 40 fluorophenvl)-2-oxopyr oolidin-3 yllethanesul fonam de Usi ng

I nt er redi Examil€126hd | nt er rredl ate 146, and the synthetic procedure described
to prepareg.

03/ 053925
PCT/ EP02/ 1£828°

2- Ani no- NHpR-}e {QRF?:?@)’“‘S ({f(1E)-2-(5-chl orothien-2-yl)pron-I-enyllsul fonyl}
ani no) - 2- oxopyrrol idin-1-vll-3-fl uorophenyl | -1

H i m dazokx I}l 1: 3 tth ]- N N-di met hyl - 2- oxoet hanam ni um formate Using
Exanpl g 14+ 8 a ) @y . I scribed to
pr epar 20 EXanpl | C [ 2_%991 ' £d. %stpleeng? ectrum
Found: NEW 1) Rt 2 44m n USI ng simlar chemstry, the

fol | ow nngmmew@p 399
H.p.lc. (1) Rt 3.08min

15 Example 127

-2-0x0-1-(1,3-thiazol-2- -2-naphthalenesulfonamide
Mass spectrum: Found: MH" 408

H.p.lc. (1) Rt3.31min

naphthalenesulfonamide

Mass spectrum: Found: MH" 499
H.p.lec. (1) Rt 2.73min
25
Example 129
6-Chloro-N-{(38)-1-[2-fluor 1H-pyrazol-1-yDphenyl]-2-oxopyrrolidinyl} -2-
naphthalenesulfonamide
Mass spectrum: Found: MH' 485
30 H.p.lc. (1)Rt3.37min

Example 130
N-[(3S)-1-(5-Bromo-1,3-thiazol-2-yl)-2-oxopyrrolidinyl}-2-(5-chloro-2-
thienyl)ethanesulfonamide

35 Mass spectrum: Found: MH* 471.5
H.p..c. (1) Rt 3.63min

iphene-2-sulfonamide

40 Mass spectrum: Found: MH™ 409
H.p.lc. (1) Rt 3.26min



Exanpl e 143 15

2-Am no-N-f (1-{4-[(3S)-3{{f2-(5-chlorothien-2-vl)ethyllsulfonvl}am no)-2-oxo
pyrrolidin-I-

yl | -3-f1 uor ophenvl }- 1H i mi dazol - 2- vl ) met hy! | - N. N- di et hyl - 2- dkbeUW Wi ni um
formate Mgev3spmesrum Found: MW 583 H.op.l.c. (1) R 2. 36mar/2fz2bxsepl e 144
2-Am no-N-({1-[4-((3S)-3-{[(6-chl oro-I|-benzot hi en-2-vl)sul fonyl | am no} - 2- oxo
pyrrolidin-I- 68

yl)-3-fluorophenyl | -1 Himdazol -2-vl}nethyl)-N, Ndinethyl - 2- oxoet hanam ni um
formate Mass spectrum Found: MAN 605 H p.l.c. (1) Rt 2.52mn 25

I ntermedi ate | tent-Butyl

(2S) - 1- ({ [Bxaplie hyI ani no) phenyl ] am nol car bonyl ) - 3- hydr oxvpr opyl car banat e
To a sol uty di nys i %@] %23_5$%m@ﬁdr ous DCM
(2nl) at e nper at ur rogen was eated W a solution of

tri nmet hyal (2. OM solution 30 in hexane; 0.224nm ) dropw se over ca.

| Omi n.  Th&MaseeertramitFosed MH'Gi2was stirred at room tenperature for a further
| 5mi n bef grgla (BARtBt%ain of (S)-N-(tert-butoxycarbonyl)honoserine (0.060g)
in anhydrous DCM (I M) was added slowy. The m xture was quenched after
stirring ﬁ r@0@5errperature for 18h by addition of 0.5N aqueous

hydr ochl o E&E&; The separat d orgalnl c Iayer vas vvashed vvlth bri ne,
filtered tiillfile Qrfe 03B ME CINEY :

ni trogen. o‘ﬂsm'rrbﬁémuham-ﬂm&ebedzm&ﬁs puri f| ed u5| ng a I Og Red| sepr”

cartri dge A shibfiGe of @x%ﬁl@gow (bhOg"} & adl sddtonfthileS %P wad Wefled Whith cesium

Egﬁf_}gt eM(iIX:C g%??czl@rbs r&) am? bxgmo?ce&lgnc{c (thE&Lﬁ) grggngéj at (amblcntg tgr)nperaturc or P&%Ct rum

(3S) -1 -[ 44 (’HF‘P@'(%IF‘H?HB der Eseppad Pzesa%&m?mwwa.% resifye ety 6% UN 2006
WO 03/ 053%a% mﬁ@bﬁm#@ﬁ&nﬁe AolgtibnytThereepdrated ioxgemic dpyer vees odiskesdr widky | at e
(0.0239) iwatenndiicdr(ous ﬂﬁEes(d:ﬂTh)I pliate) 200 rasbndeﬁﬁgiar BiddF aedume,fresmute e GEfer vva; f
treat ed v gl%!ghg red for
5m n. dlhsl sc}u?g)%&erféégﬂfcx e g d“%ﬁ\%ﬁgglt gg?s%vgglt?gér)l tg%lv?;{lrmf %Jtyl
(29)-1 - ﬁ \éngsé’rﬁ’ E % ‘?iyl ] am no} car bonyl ) - 3- hydr oxypr opyl car bamat e
(0.0299) Mpssspaptryy Faurd: m ) cooled to OC under nitrogen. The resultant
sol uti on Hasla(DRRd6mhim warmto roomtenperature then stirred for a further

18h. The rgaia bigMaVeemBUARRY BISFinY Wdepreparedt r €eam of nitrogen. The residue
was pariol ti oned between saturated aqueous sodi um

Example 134
-[(38)-3-((2-Amino-2-oxoethyl -2-{5-chlorothien-2-yl ethenvl]sulfonyl}amino)-2-

oxopyrrolidin-1-yi]-3-fluoro-N.N-dimethylbenzamide
Mass spectrum: Found: MH 529
25 Hp.lec (1)Rt2.76min

3-yl}ethenesulfonamide
30 Example 112 (0.163g) suspended in dry methanol (Sml) was treated with sodivm

borohydride (0.028g) and the mixture stirred at ambient temperature for 90min under

nitrogen. The reaction was quenched with 3 drops water and concentrated under reduced

pressure, partitioning the residue between DCM and water. The separated organic layer was

dried (hydrophobic frites) and concentrated under reduced pressure to give the title compound
35 (0.149g) as a beige foamy solid.

Mass spectrum: Found: MH" 445

H.p.lc. (1) Rt 3.00min

Example 136
i

1-sulfonamide
Mass spectrum: Found: MH+ 524



bi carbonate solution (5m) and DCM (5m ). The organic |ayer was separated,
filtered through hydrophobic flits and evaporated under a stream of
nitrogen. The resultant residue was 10 purified using a 4g Red'(f@BUN 00
cartridge (silica, eluting with a gradient of cyclohexane:ethyl” ~acet aPe 3:1
i ncr easi ngwom3Ask2over 15mn) to give the title conpound ((CIORBGN4s2bASS
spectrum Found: IWH 320 Internediate 3 15 (38

- 3- Ami no- | - [ 4- (di et hyl am no) phenyl ] p%@r cl i di n-2-one tert-Butyl
(3S)-1-[4-(dinethyl am no) phenyl ] - 2- oxopyrrolidin-3-yl carbamate (0.026g) was
treated with TFA-DCM (1:1, Inml) at roomtenperature and the sol ution aged
for Ih and then evaporated under a stream of nitrogen. The residue was
re-di ssol @)%M ijpanol and | oaded onto a pre-equilibrated SCX SPE
cartridge ‘j) e non-basi c conponents were 20 eluted with nethanol and
the required am ne was eluted with 5%moni a: net hanol . The sol vent was
evapor at e §sing dimilar egrnasty i Exananle 89, thy f@lw@&mepicmredtcorrpound (0. 0074q) .
Hpl.c. (1) RR 2.38mn Internediate 4 25 tert-Butyl

(2S) - 1 (ol Bz likipg0- 2" - (et hyI sul fonyl)-1.1"-bi phenyl -4-yl | am no} car bonyl ) - 3-
hydr oxypr Qo .{-.. at e A b P f ] . )

3- f | uor o- SEAadloraliien-2a e R PN RTIR0IBRER4 n anhydr ous
DCM ( 3nl) oxepyprelidin-g ehprop-tene d -gulfeamide; trogen was treated with sol ution of

t ri met hy al MassBpasmunp2Fcotl:9aH#t 508N i n heptane; 0.6m ) dropwi se over ca. |

Om n. The gggul¢ tl?tﬁntt—jfd}m,gol ution was stirred at roomtenperature for a
further 015m n be solution of (S)-N-(tert- butoxycarbonyl)honoserine
(0. 20095 i n anhydrous DCM (3ml) was added slowly. The m xture was quenched
after stlﬁéﬂlﬂéléi; roomterrperature for | 8h by addition of aqueous

hydrochl o H)N-H85)ell -(41-2 bhyl)-Thgorye 3 gérdrothieay®er was washed with

bri ne, é,ﬁnans;ggnem um sul phate) and concentrated under reduced
pressure s?sg mﬁq@mgu f,ied 35 using a 35g Redi seprmcartridge
195",

(silica Li a gradi ent of cycl ohexane: ethyl acetate 2:1

i ncreas 5nﬂl’t dJ8r 20ni n) to give the title conpound (0.203g) as a

col ourl ess glass. Mass spectrum Found: MN 466 Internediate 5 40 ten-Butyl
(3S}I - [ 3-Exangleor3?' - (et hyl sul fonyl )-1, 1' - bi phenyl - 4-v11-2-oxopyrrolid n-3-

yl car bamegg QBisiyyn ?(%ﬁno\éﬁf&%%%%?él 'PCS%}EE’QZ:{ Jl‘f@%@im?x%oﬁdﬁ%' HIH'E) of
di i sopr opélgs_cgéodi!car poxyl ate (D) 28 %ng niydrous. THE L, {pm

tenperatu OgeTT Vid 1o T1=n=Hutyt —phos (0 198mt)
and t he!0 Gmippsulfonyl org-1g shinbeaviz4-yij-oxopwrolidingiylidl 4--c.‘es fHieRr opwi se to
a sol utloaﬁmmm%ﬂw

Using Example 16 and 2-bromoacetamide, and the synthetic procedure described to prepare
Example 40, the title compounds were prepared.
Example A
25 Mass spectrum: Found: MH' 627
H.p.lc. (1) Rt 3.13min
Example B
Mass spectrum: Found: MH' 627
H.p.lc. (1) Rt 3.0%min
30 Using similar chemistry, the following was also prepared:

Ex le 140
2-{(6-Chloro-benzo[b]thiophene-2-sulphonyl-[(S)-1-(3-fluoro-2’-sulfamoyl-biphenyl-4-yI}-

2-oxo-pyrrolidin-3-ylJ-amino} -acetamide formate
35 Mass spectrum: Found: MH' 637
H.p.lc. (1)Rt3.21min

Example 141
2-(5-Chlorothien-2-yD)-N-[{(38)-1-(4-{2-[(dimethylamino}methyl]-1H-imidazol-1-y1} -2-

40 fluorophenyl)-2-oxopyrrolidin-3-yllethanesulfonamide
Using Intermediate 16 and Intermediate 146, and the synthetic procedure described to prepare
Example 1, the tifle compound was prepared.




(2S)-1-({ [3-fluoro-2'-(nmethylsul fonyl)-1,1"-biphenyl-4-yl]am no)

carbonyl )-3 5 hydroxypropyl carbamate (0.200g) in anhydrous TI-ﬁEB( 0[] cool ed
to OC under nitrogen. The resultant solution was allowed to warm to room
tenperature and then stirred for a further 28h. The reaction was
concent r atved osjoshers r educed pressure. The resi due was parti PCHAEPA2/14526 ween
sodi um bi carbonat e sol uti on and DCM e organic |ayer was separated, washed
with brine, then dried (over magnesiu ul phat e) and concentrat ed under
reduced pressure to 10 give the crude title conpound (0.300g) as a pale
yel low gum Mass spectrum Found: MN 449 A portion of this material was
purified using SPE (silica, eluting with a gradi ent of 30-40%

cycl ohexa]cﬂesﬂphgﬂu:raﬁemﬂtmﬁ\ﬁéﬁ 21mn) to give a sanple of the pure title

compound g% k. (1?@995,1.,,555 gum 15 Internediate 6

(3S)-3-Am no-1-f3-fluoro-2'-(nethyl sul fonyl)-1, 1" -bi phenyl -4-vl | pyrrolidin-2
-one Unpurified tert-butyl

(39)-1- [31*2&1%%422 (rrethylsulfonyl) ], -blphenyl 4-yl]-2-

oxopyr r 6 2-Ainming 638 2-(5C] ; I swi fanylYeino)-Bacet i ¢

aci d- DCM ()ﬂoémohm)r-vﬁts ﬁ&réﬂemn@Hﬂﬁﬁ@&&rzwm%ﬂrh@m&wmwm aged for I'h and
then concent %% o reduced pressure The resi due was re-dissolved in
met hanol 4 pre-equilibrated SCX SPE _cartridge. The

non- basi cUSBESSERME é%edr%b'érntﬂa&?ﬂmm g diersyribeticaperetyre deseribed WP e was
el ut ed wi Ekarbglad®nire tilewempennd iwas Fispared| vent was concentrat ed under reduced
pressune Mass@bmnﬁmnajmiesgprrpound (0.042g) as a white solid. 25 Mass

spectrumyg § Q £48 Internediate 7 1-Brono-2- (et hyl sul fonvl ) benzene
2- Br onot ani 8]F sggt%lecggﬁs di ssolyed in (234m ) and stirred under

ni trogen at 8™ LTEE VEEAC PEPERT or oper oxybenzoi ¢ acid (22.8g)
was added portionw se, nmaintaining the tenperature between -5 and 0C. Wen
t he addi t Exampdabi3conpl ete, the reaction nmixture was warnmed to anbi ent

t enper isUs.A nahingti-[4- r@@b)fsorr rﬁrm;or&nenfz%eﬁmm fort¥l Pl - MR SpWesHagH W t h

sat ur at ed @gﬁogsg& lli[o?‘(te Elnaaaueou?0 Saedl um
bi car bona d
concent r 218 SBEFtyRE &8P pressure. The residue was triturated with

40- 60 petHoleuth) Bthamnfi|tered and dried under vacuum at 30C to give the
title conpound (7.58g) as a white solid. Mass spectrum Found: MI' 237

| nt er negi Bila 3 tert-Butyl
(1S)-3-hy, L oxv-1r 5-'(_) i.di n-2-yl ),am C”r.rb vI nropyl carhanate To a

C

sol ution S5 TGO By U e o] HORY SR Opserg XORMIEGUNI-S 6] el t O
OC under o IOELE cn E-'_.!‘— Hedsgic -y CHLY My, Iy \' t < X QIR RN IV HOTINA es,

45.15n) Maswetrlianl Found: MH" 605

H.p.l.c. (1) Rt 2.52min

25
Intermediate 1
tert-Butyl (28)-1-({[4-(dimethylamino)phenyilamino} carbonyl)-3-hydroxypropylcarbamate
To a solution of 4-(N,N-dimethylamino)aniline (0.061g) in anhydrous DCM (2ml) at room
temperature under nitrogen was treated with a solution of trimethyaluminium (2.0M solution

30 in hexane; 0.224ml) dropwise over ca. 10min. The resultant solution was stirred at room
temperature for a further 15min before a solution of (S)-N-(terz-butoxycarbonyl)homoserine
(0.060g) in anhydrous DCM (1ml) was added slowly. The mixture was quenched afier
stirring at room temperature for 18h by addition of 0.5N aqueous hydrochloric acid. The
separated organic layer was washed with brine, filtered through hydrophobic frits and

35 evaporated under a stream of nitrogen. The resultant residue was purified using a 10g
Redisep™ cartridge (silica, eluting with a gradient of 5% to 60% ethyl acetate:cyclohexane)
to give the title compound (0.02%9g).
Mass spectrum: Found: MH" 338

40 Intermediate 2
tert-Butvl {38)-1-[4-(dimethylaminophenyl]-2-oxopyrrolidin-3-vlcarbamate




0 6 JUN 2006 WO 03/053925 PCT/ EP02/ 14826 73 slowy. The m xture was stirred
for a further |h (warmed to 10C). A cooled solution (0C) of
(S)-N-(tert)butoxycarbonyl)honoserine (15.1g) in anhydrous @cﬁvﬂ‘{"h@@ﬁm) was
added dropw se. The resulting solution was allowed to warmto amnbi ent

t enper at u@) Wesezkh. After stirring for a further 26h, t hBCTEB®H 48 ni xture
was diluted with DCM (200nl) and sodi um 5 fluoride (15.29) was added. The

m xture was cooled to OC and water (41 337n1) was added dropwi se. After
stirring vigorously for a further 10mn at 0C, and 30m n at anbi ent
tenperature, the mxture was filtered through CeliteTM and washed wi th DCM
The conbi ned organi c solutions were concentrated under reduced pressure to

give the Aernpéfoak%me&bdmso klfel (a@d AEMRAASE THRSEmD lﬂt;’wﬁ\tm

orvethe EiPRbve, et el 04 U Sy e o o
59. 10( 11130 hyijon shirre f%ﬁ’(n}lH )IWOBB*@& en 3 dfis‘) OPFH%PlarPOhMP byl pr d),
4.55(111, (25)-1ﬂ[ﬂ@n@ﬁn@@mmomnymnﬁ@}mmw 3dydemmropylcatimn®ie (0.02pgpipm  Usi ng
tSI mt I gr fcahmyarsﬁsr THF (1) £odiddon 090 un@s nitfpBar BEE redittah$oRftioR dhagtaBoWed to

er ut v
91 (1 (AP BB LR RSP al Bl Pagin oy Srospidaiauc e vass
spectr umS“I‘—’i‘}Hn “WKS nfeé‘tdﬁ“ed’faétmt@n Bi?f“?’ft aq“ ous sodium
(35)-1- (Sbwaljbtupyrspbmm (mj) and DCM (ssl). ThE prapmic il.wvﬂ war soperaied fiftored thgoiight | on of
di-tert- thalﬁecﬁa@ahmbcv%owﬁ (utileD @) stredin DT MEGgen S THe estitditgsicae wie under

nitrog la %{ﬂc)a qwﬁf

Internggl%'%]?@u?“ %X ﬁ&ﬁ@ @ émﬁ&gq%iz\{?&nggd iog&ﬁgé ?ﬂee{ctlon

m xture viEs t§’t| PEse gtﬁ 5?’ é"‘i”ﬁ?‘fﬂ rrbl ent tenperature
for a furMasspegnm: FormdiMHc23hbn i xture was concentrated 25 under reduced
pressure and treated with DCM and sat urated agueous sodi um bi car bonat e

sol uti on. miEhged4tg8ni c | ayer was separat ed, washed with brine, dried (over

rragnesggl S y_IAgmﬁg SratideddibbhSLEH Oedgaﬂ)c phase was concentrated under
reduce purified by flash

col umn cHFBRES g Ppyd-{dppinyaming ?’P’ &%"Pﬂ‘r"]@%? éfWéSPaﬁeteefWghd’@f ate, 5:2
to 2:1) ttecatydwatht HA-DCM €:1c dmPatiredm(tdBpddayre and thewplution sgstifet. Th3@d then NMR i
CDC13: 68vasokitddhndd) a seartbdf hitdogert]) TheheQ@i(eIilak re-didgolvéd ik AN meBancken®5( 111,

b!‘ M, 43053 AR 2 -eq%mﬂ‘atedZS(?)g S¥E9Ja§£3€w (1% e dont36ie ]clbm SdenfPFere USi NY

Cent - oaP fﬁﬁ% 'Fﬂyf{*iﬁame% 4 Flh o s %E%W%f’a“d' L e

spect r um SOpEwRs ekapeTated mdqr rrdy fqﬁiémsa% ogive the fitle compound (0:0074g).
H.p.lc. (1)Rt238mm

(h

Intermediate 4

25 tert-Butyl (28)-1-({13-fluoro-2'-(methyisuifonyl})-1.1'-biphenyl-4-ylJamino} carbonyl)-3-
hydroxypropylcarbamate
A solution of 3-fluoro-2"-(methylsulfonyl)-1,1-biphenyl-4-ylamine (0.318g) in anhydrous
DCM (3ml) at room temperatre under nitrogen was treated with solution of
trimethyaluminium (2.0M solution in heptane; 0.6ml) dropwise over ca. 10min. The resultant

30 solution was stirred at room temperature for a further 15min before a solution of (S)-N-{tert-
butoxycarbonyl)homoserine (0.200g) in anhydrous DCM (3ml) was added slowly. The
mixture was quenched after stirring at room temperature for 18h by addition of aqueous
hydrochloric acid (1N, 4ml). The separated organic layer was washed with brine, dried (over
magnesium sulphate), and concentrated under reduced pressure. The residue was purified

35 using a 35g Redisep™ cartridge (silica, eluting with a gradient of cyclohexane:cthyl acetate
2:1 increasing to 1:2 over 20min) to give the title compound (0.203g) as a colourless glass.
Mass spectrum: Found: MH' 466

Intermediate 5
40 tert-Butyl {38)-1-13-fluoro-2"-{methylsulfonyl)-1. 1'-biphenyl-4-y1}-2-oxopvyrrolidin-3-
ylcarbamate '




tert-Butyl

(3S)-2-0x0-1-f5-(4.4.5,5-tetranet hyl - 1. 3. 2-di oxaborol an- 2-vl ) pyri di n-2- 40
yl)pyrrolidin-3- ylcarbamate Internediate 8 (1.0g) was dissolved in
anhydrous DMF (12m ) and stirred under nitrogen at anbient ek Ur e.

Pot assi um woaat®24 0. 733g) and bi s(pi nacol at o) di boron (0. O@Q&W 483N 2006
WO 03/ 053925 PCT/ EP02/ 14826 74 fol |l owed by

1, 1' - bi s(di phenyl phosphi no) f errocene dichl oropal | adium (I11) (0.09g) were
added and the reaction mxture was stirred and heated at 80C under nitrogen
for 5.5h. The reaction mxture was cooled to anmbi ent tenperature and
diluted with ethyl acetate. The organic |ayer was washed with saturated
brine, walekoiahtd b &isofiob ﬁdaioaie%oma@%@ma sulaahﬁér&)s, Tf—[F' {a8lieek Roand
concentratted uE{rie e?drulg ppessure, The resi e}fo S .4 |ﬁi?%;]g§rd high vacuum
to give fﬁ?ﬂ wa ‘b 57 tg f

cycl ohex aﬁ@m@wafred @réwm Rf hig sqlehoq ‘i‘i%séP"r?e‘H’id%H opwisg tp ¢ é?i?bmfyfﬂ-b@ﬂ) 1

-{5-f 2 ( mShiK$3Hory2' Y mbibpigblFomy)1cli-bipRenyl-J-yRamixo}rarboayl)-8H n- 3- yl car banat e

| nt er med; a&&o%m@}]céaﬂﬁmmzwgs:phmgvdmwmfmm %&1@!\{5 0eAQiadr ARskert i 11 ed
under ni t ! %]mgttsoﬁpgn %a a]]townﬁ)?o \?é‘hju omntE%pcqgtgre (d:then(stllrrqg}or g\%rmg'ddEd

foll owed b ASSrum carbonare

1, 1' - bi s( a%b R FrasHeS PR ﬁ@)cﬂ@raéf@etﬁ@ercﬁe ‘FFF‘E) PESHIS: adbefssidpe ) waspattitioped.  The
dark br obetwesnasotliuvonbipdrkenatecsolviion snd DCM Ftte @pd@id hyer2@ds. sepirated, owmshddon

m xture cogth®dnd, ﬂmﬂaﬁéda@berlﬁaghw EapHteR atl ChnEQRARA i@t RdutHAGREGsre@duced

pressur r t ethyl acetate and water. The
aQueousﬁ)I gggﬁxcﬁk%ﬁg}%@@ﬁ%b@%gg%@g&wwth ethyl acetate. The
conbi ned Sl ried (over magnesi um sul phate), filtered and
concent r ateppriipndd this mdtgreldvasmusified esingIFRE @é@asmnmﬂwm'ﬂm@d)f 3e40%

Bi ot ager " cycldhbtamerethgigicafateyoves i2l1indd) to @ivdta Sgnpld bhieyslreo itk 20@p@ihiias al: 7) to
give the tibkis 5,xrﬁ,m)ound 20 (0.49g) as a yellow foam Mass spectrum Found:

VH 432 Interrredl ate 14

(3S)-3- ,&m no- 1-15- (2- (et hyl sul fonvl) phenyl | pyridin-2-yl 1 pyrrolidin-2-one 25
Intermedléﬂt-mib—eé 499) was d| ssol ved |n anhydrous DCI\/I (15m) and stirred in
an i ce bafls)-3t+Amine-1 fhyléul ) - lin-2vexe added slowy to

tzhghr e@ﬁt Uﬁﬁhatur eemshtylt hen BB Irezﬂﬂﬁ@ogqmeﬂmsutf&mer a6/ 1 ”Tﬁd for
e e

residu m(o% ué]i %g? E&H{aﬁg g Olgfg&%gtifhﬁ% Eet{c‘i%no q'g 2513},]%@0 aqueous

anmoni OI FP ‘H%“ﬁ?ﬂ”fa % g ?%aegeg?qul ‘hﬁg ge Whi t e

f oam MasShegsadye wasre-fissphepd in/methgagl (2ml) and loaded onto a prc-ethbrated SCX SPE
cartridge. The non-basic components were eluted with methanol and the required amine was

eluted with 5%ammonia/methanol. The solvent was concentrated under reduced pressure to
give the title compound (0.042g) as a white solid.
25 Mass spectrum: Found: MH' 348

Un’ﬂ)

Intermediate 7

1-Bromo-2-{methylsulfonyl)benzene
2-Bromothioanisole (6.0g), was dissolved in DCM (234ml) and stirred under nitrogen at

30 -5°C in an ice/salt bath. 3-Chloroperoxybenzoic acid (22.8g) was added portionwise,
maintaining the temperature between —5 and 0°C. When the addition was complete, the
reaction mixture was warmed to ambient temperature and stirred for 4.5h. The reaction
mixture was washed with saturated aqueous sodium sulphite solution, saturated aqueous
sodium bicarbonate solution, dried (over magnesium sulphate), filtered and concentrated

35 under reduced pressure. The residue was triturated with 40-60 petroleum ether, filtered and
dried under vacuum at 30°C to give the title compound (7.58g) as a white solid.

Mass spectrum: Found: MH" 237

Intermediate 8

40 _tert-Butyl (18)-3-hydroxy-1-{[(5-iodopyridin-2-ylamino]carbonyl}propyicarbamate
To a solution of 2-amino-5-iodopyridine (20g) in anhydrous DCM (150ml) cooled to 0°C
under nitrogen, a solution of trimethylaluminium (2M in hexanes, 45.15ml) was added



I nternedi ate 15 tent-Butyl

(39)-1-(4-{2-[ (di net hyl am no) net hyl ] -1 Hi m dazol -| -vl|-2-fl uorggé)‘uejwllﬁﬂsz- 35
oxopvrolidin-3-yl carbamat A suspension of Internediate 11 (2.1

2- (N, N-di net hyl am no) net hyl i m dazole (0.682g), anhydrous potassium

car bonat e W0.03853925 8- hydroxyqui noline (0.047g) in anhydr oUsCT/EP02/14826

di met hyl sul phoxi de (5m ) was stirred under nitrogen at anbient tenperature.
Copper (I) iodide (0.0459) was added 7and the reaction m xture was heated to
122C and stirred for 17h. 40 The reaction m xture was cool ed to anbi ent
tenperature. 17% Agueous ammoni um hydroxi de was added and the m xture was
stirred for Ih. The reaction m xture was extracted wth ethyl acetate. The
conbi ned [ ers wer.e wash h 17% ous a UN 2006
V0 03/ 053828 Db IR e G TGS OTTE Bl O ok OO LRI CEY pha ),
filtered eﬁw@)éﬁﬂemmewoumn@mm@dac(éijlg)pne@hxdr@s DM (16@imBuaswaddeguri f i ed
usi ng Bi orapeise. THarevutiing goladhywisllbivedio vairiit to AMbishd tmpdhtedrehBNAlfied: 1) toO

?:;—I\C/:IGBt he &%Jﬁf&% 6ﬁ| lend (ﬁﬁmﬁl{%?%s Eﬁ:%ﬁ‘wgh 'peM!Godmdh &5 sodium

(39) - 25 5 5@2”15 f&ﬁﬁ%we‘m?fﬂ% Pl Waigiof-87m) yasyadded
fl uor ophedf?PW?r réﬂ‘?fdf’fm ‘GE@!OUEI In tferr refanther l0min @t 0°05 gind \ieninljat ptbieatl i n DCM
(11'm)  angmpédatuie dhelndigturd) iwas dileredathraghi Colite™ 14hdt waghed atith ®CM.  The
Trifl uoroggalihdy éﬁ!nﬁc Gbluidht Jwite S o a2 ihet *P@duEé?iaﬁxEésﬁﬁ 3 HWHR WRde Stirred

at anbi ent .t con entr ed under
F educed p?fgée??*@w‘*wm'i?‘badgvewssp%ﬁsfﬁa?‘ﬁed ﬁ@“ﬂ’@ﬂ%‘ﬁ@c Gsilica, ng Wi th
met handf: 1036 teH9% acstopitile watsr)tto give the awehﬁm@ilﬁg Bi ot age

chr omat ogiFENMR {LDCleH9. 1814, brg), mn(ﬂilﬂ):l\ﬂ@ﬁéllﬁ,dmd) 7.96(1H, dd)p SGHUHE, b, tit] e
conpound 495(6?19&)3),@?7&’;;&19%19! bﬂk{ 2:25':)C1@§'9ﬁ23) ppC13: MeOH H20, 65:30:5) Rr

0.40 Inte t m)phenyf sul fonyl i m dodi car bonat e
1- Brom)benzegesu p‘%hz dtﬁé%)llg é%g partially dissolved i n anhydrous

acetonltrl le 20 (300nil) and stirred at anbient tenperature under nitrogen.
-tentleLEM&teﬁr bonate (689) was added in portions followed by
i thphediGaniin i &prop@l8arbirhdte ed at
anbi ent t EﬁFBﬁfd gilpl—r‘;@ tert- butyI di car bonate (34 Qg) was added in
portions followed by 4-di nethylam nopyridine (2.55g). The reaction m xture
was stirred at  anbient tenperature for 18h. The reaction m xture was
concentra@%ﬂ‘m&reduced pressure 25 and the residue was purified using

Toa solutlon of dl-tert butyl azodlcarboxylate (8 9g) in anhydrous THF (50ml) at 0°C under
nitrogen, tri-n-butylphosphine (9.61ml) followed by a solution of Intermediate § (12.5g) in
anhydrous THF (100ml} was added. The reaction mixture was stirred at 0°C for a further 1h
and then at ambient temperature for a further 16h. The reaction mixture was concentrated
25 under reduced pressure and treated with DCM and saturated aqueous sodium bicarbonate
solution. The organic layer was separated, washed with brine, dried (over magnesium
sulphate) and filtered. The organic phase was concentrated under reduced pressure to give
the crude product which was purified by flash column chromatography (silica, eluting with
cyclohexane:ethyl acetate, 5:2 to 2:1) to give the title compound (12.5g) as a white solid.
30 'H NMR in CDCl,;: 88.558(1H, d), 8.25(1H, d), 7.95(1H, dd), 5.15(1H, m), 4.55(1H, br.m),
4.20-3_80(2H, 2xm), 2.73-1.97(2H, 2xm), 1.60(9H, s) ppm.
Using similar chemistry, the following was prepared:

Intermediate 11
35 tert-Butyl (38)-1-{2-fluoro-4-iodophenyl)-2-oxopvrrolidin-3-ylcarbamate
Mass spectrum: Found: MH" 421

Intermediate 12

40 yilpyrrolidin-3- ylcarbamate
Intermediate 8 (1.0g) was dissolved in anhydrous DMF (12m) and stirred under nitrogen at

ambient temperature. Potassium acetate (0.733g) and bis(pinacolato)diboron (0.067g)



cycl ohexane: ether, 3:1) to give the title conmpound (17.3g) as a yellow
solid. Tic (Si 2, cyclohexane:ether, 3:1), R 0.32. Internediate 18 30
tert-Butyl JUN 7006
(3S)-]-(2-fluoro-4-(4,4,5,5-tetranet hyl -1, 3. 2- di oxabor ol an- 2- vI%p lrl-2-
oxopyrrol i Wo3®s3kgar bamate Internediate 11 (2.0g9) was di s&mi/m/lusaﬁ
anhydrous DVF (23nl) and stirred under nitrogen at anbient tenperature.

Pot assi um acetate (1.41 g) and bis(pingcol ato)di boron (1.29g) followed by
1, 1" - bi s(di phenyl phosphi no)ferrocene dichloropalladium (I1) (0.173g) were
added and the 35 reaction mxture was stirred and heated at 80C under
nitrogen for 5h. The reaction mxture was cooled to anbient tenperature and

R ) e T
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di ssol vedrik (sien kysokmisnctdfler, 17OMRY) 0.amd stirred under nitrogen at anbient
tenperature. Internediate 17 (2.58g) was added, foll owed by potassium

car bonat 5 4 1.19) and 1, 1'-bi s(di phenyl phosphi no)ferocene

di chloro . . The dar k brown reactlon mxture was stirred
at 80C19 gertButyl (381d - ¢ IS 2 arabidoni-vieahamateat ur e and
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The resi dURWRELSCH K h.c %Wé‘f‘l?@r"&ﬁﬂ?‘(o@e |t‘b%1m igtut i ng
Wit h cyfclt@hm:w. aad h@uccn&@d mdelgnewed h@sswet | Bregesippsuwas paftdichBiPetmsgna cream
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20 (0.49g) as a yellow foam.

Mass spectrum: Found: MH" 432

Intexmedlate 14
olidin-2-one
25 Intermediate 13 (0.49g) was dissolved in anhydrous DCM (15ml) and stirred in an ice bath
under nitrogen. Trifluoroacetic acid (15ml) was added slowly to the reaction mixture and
then warmed to ambient temperature and stirred for 2.5h. The reaction mixture was
concentrated under reduced pressure. The residue was purified by SPE (silica, eluting with
methanol to 2-5% agueous ammonia in methanol) to give the title compound (0.310g) as a
30 white foam.
Mass spectrum: Found: MH" 332

Intermediate 15

35 oxopyrrolidin-3-ylcarbamate
A suspension of Intermediate 11 (2.10g), 2-(N, N-dimethylamino)methyl imidazole (0.682g),

anhydrous potassium carbonate (0.737g), 8-hydroxyquinoline (0.047g) in anhydrous
dimethylsulphoxide (5ml) was stirred under nitrogen at ambient temperature. Copper (I)
iodide (0.045g) was added and the reaction mixture was heated to 122° C and stirred for 17h.
40 The reaction mixiure was cooled to ambient temperature. 17% Aqueous ammonium
hydroxide was added and the mixture was stirred for th. The reaction mixture was extracted
with ethyl acetate. The combined organic layers were washed with 17% aqueous ammonium



20 stirred at ambient tenperature for 2h and then concentrated under reduced
pressure. The residue was purified using SPE (silica, eluting with nethanol,
net hanol : aqueous ammonia 50:1, 19:1) to give the title congpgddN (888287g)
as a creamfroth. Mass spectrum Found: MW 350 25 Internediate 21 tent
-Butyl (3Syebshsset2 nitrophenyl) pyridin-2-yll-2-oxopyrrol i dior/i3oyh4sas bamat e
A solution of crude Internediate 12, (0.128g) in dry ethyl enegl ycol

di rethyl ether (sm) was treated sequemgially with 1-iodo-2-nitrobenzene
(0.095g), potassium carbonate (0.219g) and 1, 1" bi s(di phenyl phosphi no)
ferrocene pall adiumdichloride (0.018g). The m xture was heated 30 to 80C
under nitrogen for 6h. The resulting black suspension was cooled to room
tenperature.and dil d with ethyl tat shln with saturate di um
chl ori de 4’3?]53?5%8 ntPVfla fEEDES SB‘%ﬁ )at nPECF ?da\}bﬁ &'ﬂ’a‘? (over
magnesi umpPsgsipealas f%ﬁ’éle was rpeefied Hﬁlemﬁgér 2 @I‘H%*@ETaWeéﬁs‘medP@ggW% a crude
br own gumDQMinsetighiehSt 1) kegieothe dileasnpopnd (1f75g)hs @ stikr&biiboil.si | i ca, el uting with

cycl ohexange (sgbhrhicRaedcH:f,3 %sbots9rl oY) to give the title 35 conpound
(0. 0959) as a pale yel l'ow gum MasS spectrum Found: Mt 399 Using simlar

chem stry, the fol |l owing was prepared: Intermediate 22 40
t ert - But ylatergiedinted6f | yor0- 2' - nitro- 1. 1' - bi phenyl - 4-vl)-2-oxopyrrolidin-3-ylc
ar bamat e (AfskAmpedt@ L (doethgamivbimefiive]- (H-6nidddNl-P9062-WO 03/ 053925

PCT/ EPO2/ mg,%?hg%u%?_&,ﬁmcun@t e 23
3S)-3- Am t.ronhen n drpochl ori de
I(ntZarmedl I?Qmﬁm 0l bgéﬁ)& Ss‘%iv dplx(_}]ﬂ(fid? ﬁﬂ%‘dgps &jermtmrgg} ?}lag%(()ang (10m)
at 0C f Yt tpperatige.| EifivagoaceiicacsdR1amivrs addsh ”c"é rfea‘mwéma%? waggHirred gl

resul ti ng aphiest iymbdrgvre Sosihe MBiegenctipemixiure ore ecrwcm:ta@d wdctgeducedipressdrepr essur e
to give theidsidue waopladied bsind SPEY(sitida, @Muting Weth InfithapeNdQicous baHEnis 3OGL r um
Found: Wanéfﬁ,%n 15174la BT lbifd o OO S A b P (ST SRR DCHBethlb] O NG
was prepa ] ate bro

(39) - 3- Am ‘Tg’ % ?E'E%qggﬂﬁ—rﬁ) Wsabroppsileny| - 4-yi ) pyrrol i di n-2- one
hydrochl%ﬂﬂ%@lozkﬁggawﬂzﬁnﬁﬁ@éh& OMf+ 316 Internediate 25 tent-Butyl (3
S) - 2- ox0- 1- (5- phenvl pyri di n-2-yl ) pyrrolidin-3-ylcarbamate 15 A sol ution of

I nt er medi #i@mbBialed7159) in ethyl eneglycol dinmethylether: water (15m, 2:1)
vas  (rea ﬁgﬂ BEAYEY bt S Al ERLRANat © (0- 1030), phenyl boroni ¢

acid (0. O mobenzenesulphonam1de (15.40g) was partially dissolved in anhydrous acetonitrile
20 (300ml) and stirred at ambient temperature under nitrogen. Di-tert-butyl dicarbonate (68g)
was added in portions followed by 4-dimethylaminopyridine (3.30g). The reaction mixture
was stirred at ambient temperature for 2h. Di-tert-butyl dicarbonate (34.0g) was added in
portions followed by 4-dimethylaminopyridine (2.55g). The reaction mixture was stirred at
ambient temperature for 18h. The reaction mixture was concenirated under reduced pressure
25 and the residue was purified using flash vacuum chromatography (silica, eluting with
cyclohexane:ether, 3:1) to give the title compound (17.3g) as a yellow solid.
Tle (S10,, cyclohexane:ether, 3:1), Ry 0.32.

Intermediate 18
30 tert-Butyl 35)-1-[2-fluoro-4-(4.4 5 S-tetramethyl-1.3 2—dloxaborolan-Z—vﬂnhenvl]-2-
oxopyrrolidin-3-ylcarbamate
Intermediate 11 (2.0g) was dissolved in anhydrous DMF (23ml) and stirred under nitrogen at
ambient temperature. Potassium acetate (1.41g) and bis(pinacolato)diboron {1.29g) followed
by 1,1°-bis(diphenylphosphino)ferrocene dichloropalladium (II) (0.173g) were added and the
35 reaction mixture was stirred and heated at 80°C under nitrogen for Sh. The reaction mixture
was cooled to ambient temperature and diluted with ethyl acetate. The organic layer was
washed with saturated brine, water and then dried (over magnesium sulphate), filtered and
concentrated under reduced-pressure. The residue was dried under high vacuum to give the

title compound (2.8g) as a brown solid.
40 Tle (Si0,, cyclohexane:ether, 1:3), Ry 0.30.

Intermediate 19



tetral dstri phenyl phospi nepal | adi un{0) (0.01 5g). The pale yellow solution
was heated to 80C for 5h. The cool ed reaction m xture was concentrated
under reduced pressure, partitioning the residue between di ettﬁl Wﬁdﬂg and
wat er. The separated organic |ayer was dried (over 20 nmagnesi LQ d te)
and concen¥Oa3®d3%amder reduced pressure to give a crude or aUBEPRAUSIYE

whi ch was purified using SPE (silica, eluting with cycl ohexane: ethyl
acetate 4:1) to give the title conpowad (0.10g) as a white powder. Mass
spectrum Found: MW 354 25 Internediate 26 | -Brono-2-isopropoxybenzene A
solution of 2-bronmophenol (1.0g) in dry N N-dinethylformam de (10m ) was
treated with pot assi um car bonat e (1 2g) followed by 2-bromopropane (0.711
g). The ; rb% Afh 4‘ gaéead tte:q-bugg arb%n ;-_uf -Eh&odl f C.it 1%}0-$
concentra -- ed—bet ween
di et hyl biplenylgulisuifon “'”"'”—" |de vvashl ng the separated organic | ayer
with sat uh@rmcﬂis@dﬁi (Bﬁg)maedlsstéveédm mthbr(hnusaEMEv(éOle}) .and ktered epdar attegematgani ¢

| ayer vvasamtqéﬂt Séinleniare, ma&&wm%zliﬂg%%@)ad&ﬂdf&l@ﬂww ba&@dmusménafeeduced

ressur H NMR I n
C0y 3 B38| R IRy pbdgR g% e difhlg P aiifl (0. 553 g‘a 7. 24
(t, 1H), Yrgwn Feagtion, gy At st & He hure was cooled to
(2- Brommwt)mmwamM@md@um redmmreﬁsml Uthe aesidug Oves partitieneddded to a
stirred sigphwien@thybiceate 240 wateR THQGERAETYdr Wi Baparacddlad fecirabeddgith éthyl

tetrahydraf {eat@ndcgrl E%Bg}nﬁihecg&ganwﬁg%w&w\ﬁévm% Jsﬁ‘;qm iug;g'lg}% ﬁ”d t hen

Tho. SONP cinEOICBRaI: BB<h oAt Lo S 0upORed T P e 0 6

JUN 1006 shovrosemyady 2(silivg @ewgewdaz/cmmr(emﬂmlh%)l enmmemmm25g) and
tri et hyl a@is3g)43.a2ndain fretki.e added , followed by di-tert- butyl dicarbonate

(5.80) angialigectinvFoml: MPSest i rred at anbient tenperature for Ih. The
sol ution was washed wi th I N hydrochloric acid, water and dried (over sodium

sul phate). The_ solvent was renoved under reduced pressure to give the title
conpoundl tsmediate 20 5 yhi t e 5 povxder Hp.l.c. (1) Rt 3.08n in |nternediate
28 tert - Bl I lug xshehyle- hv| |

car bamat eyl {ifénSigtidddicarbondte | nt ernedi ate 27 (1. Og) in dr y THE ( 15m ), at O0OC,
was treat Iﬂgnﬁ\édﬂhe ?9(553@ was dissolved in anhydrous DCM (Sml) and stirred under nitrogen at
ambient temperature. Triflucroacetic acid (5ml) was added and the reaction mixture was
20 stirred at ambient temperature for 2h and then concentrated under reduced pressure. The
residue was purified using SPE (silica, ¢luting with methanol, methanol: aqueous ammonia
50:1, 19:1) to give the title compound (0.287g) as a cream froth.
Mass spectrum: Found: MH” 350

25 Intermediate 21
tert-Butyl (38)-1-[5-(2-nitrophenylpyridin-2-yl]-2-oxopyrrolidin-3-ylcarbamate
A solution of crude Intermediate 12, (0.128g) in dry ethyleneglycol dimethylether (8ml) was
treated sequentially with 1-iodo-2-nitrobenzene (0.095g), potassium carbonate (0.219g) and
1,1 bis(diphenylphosphino) ferrocene palladium dichloride (0.018g). The mixture was heated
30 to 80°C under nitrogen for 6h. The resulting black suspension was cooled to room
temperature and diluted with ethyl acetate washing with saturated sodium chloride solution
and water. The separated organic layer was dried (over magnesium sulphate) and
concentrated under reduced pressure to give a crude brown gum. This gum like solid was
purified using SPE (silica, eluting with cyclohexane: ethyl acetate 19:1 to 1:1) to give the title
35 compound (0.095g) as a pale yellow gum
 Mass spectrum: Found: MH" 399
Using similar chemistry, the following was prepared:

Intermediate 22
40 tert-Butyl(38)-1-{3-fluoro-2"-nitro-1.1'-biphenyl-4-y1)-2-oxopyrrolidin-3-ylcarbamate
Mass spectrum: Found: MH' 416




hydride (0.14g) portionwi se. The m xture was stirred for 45m n before a
solution of 2- (trimethylsilyl)ethoxynmethyl chloride (0.63m) in dry THE
(1OM) was added dropwise. The reaction was allowed to war nygpjyunolliioom
tenperature and stirred for 18h. The resulting white suspension was
concent r at W 03063925 r educed pressure, partitioning the resi dya/irseimsee
diethyl 15 ether and water. The separated organic | ayer was washed with
saturated sodiumchloride, dried (ovef7 nagnesi um sul phate) and concentrat ed
under reduced pressure to give crude naterial as a pale yellow oil. This
was purified using SPE (silica, eluting with cyclohexane: ethylacetate 20:1
and 4:1) to give the title conpound (1.299) as a pale yellow oil. 20 Mass
spectrum ;& qmtel\%\/485 I ntermedi ate 29 N-(2-Bronophenyl)-N-neth
yl met haneguﬁ%%%o‘rmrd A sol tlon of N 2- br,o,rmhenyl ) net hanesul phonam de
(0.2g) in-’ehy ~AEI0 A ‘ : pehlgnds ¢ 1y pot assi um
car bonat e IQ@T@GE@)Zlf(QIOPiB&e@SBch)MhMI@ a@d@oxaﬂdﬁﬁowﬂl at Ot éorvihs al | owed
t odvvar M URIlbWIng W&rbﬁﬂ&ﬁ@f@'&ﬂl’cﬂp@ﬁﬂrﬁﬁv&ﬂlmﬁ d?fe?esu&ﬁb palOQEIKRN suspSion W}/ed
under r | wat er
The or;fa]ll‘l:8 %@rﬁﬁﬁ&? %ﬂ{cgigqyﬁy% IODT C T 1 i t@ ge] cent rated
under red esi due was purifi ed using SPE (silica, eluting
with cycl mgml%cwm@émdwﬁﬂé the fp)lowmgwﬁbprgmred the title conpound
(0.199) as white solid. Mass spectrum Found: MT 266 Internediate 30
tert- But ylgwmiaapoghenyl | sul phonyl (rret hyl )car bamat e 35 A solution of

-,0g ) T ol

g

I nt er meg] 3 d.wth sodium
hydri de I o € e et ot 4ot n before

i odomret haﬁ‘éﬁsfﬁwﬁl@) Fovmsmeséé sI owl y. The m xture was allowed to warmup to
roomtenperature and stirred for 18h. Sol vent was renoved under reduced
pressure, Hehdelihie@8i N the residue between ethyl acetate and water. The

separ at ed ,QF Bali £ 1Layer 4 : ?Q um chl oride, 40 dried
(over W:%% ‘
crude ”f?gt‘“e?ql‘ﬁlf”.“’ filiate )

au pressure to give
: ik, S S
cycl ohexarreated, rspquenealiat \viﬂz(ss)@umocar@mty (®. éO?gi),vthnﬂebﬂzrpmt eacisb (Aydp)dard0. 569) as
a white SetialstripheylphbpReRlaBu()3LOBIN The 7 JMilos ohstioh el hearsdua 80BN 369 A
by - pr oduc tgef 5,01t clablﬁd fe@&ﬁ)h'ngmas cbﬁ&ﬁ{a@%@éﬁecﬁﬂze@pressure partitioning the

2- Br omo- Ni-e':\slidgle rﬂgtwel(n %1 S ul (P wa¥l rT’}'he separated organic layer was dried (over
20 magnesium sulphate) and concentrated under reduced pressure to give a crude orange residue

which was purified using SPE (silica, eluting with cyclohexane: ethyl acetate 4:1) to give the
title compound (0.10g) as a white powder.
Mass spectrum: Found: MH" 354

25 Intermediate 26
1-Bromo-2-isopropoxybenzene
A solution of 2-bromophenol (1.0g) in dry N’N-dimethylformamide (10ml) was treated with
potassium carbonate (1.2g) followed by 2-bromopropane (0.711g). The mixture was heated to
60°C for 18h. The cooled reaction was concentrated under reduced pressure and the residue
30 partitioned between diethyl ether and IN sodium hydroxide, washing the separated organic
layer with saturated sodium chloride solution and water. The separated organic layer was
dried (over magnesium sulphate) and concentrated under reduced pressure to give the title
compound (1.18g) as a colourless oil.
'H NMR in CDCls: 51.38 (d, 6H), 4.55 (septet, 1H), 6.82 (1, 1H), 6.93 (d, 1H), 7.24 &, 1H),
35 7.53(d, 1H)ppm.

Intermediate 27

fert-Butyl (2-Bromophenyl}sulphonylcarbamate

Aqueous ammonia solution (50mi) was added to a stired solution of 2-
40 bromobenzenesulphonyl chloride (5.0g) in tetrahydrofuran (100ml) at 5°C. The mixture was

stirred for 20min and then concentrated under reduced pressure, triturating the residue with

water. The solid was collected by filtration and suspended in DCM (100ml). 4-



Mass spectrum Found: Mr 266 PCT/ EP02/ 14826 |Internediate 32

N- (2- Bronmophenyl )-N- { [2-(trinethvlsilyl)ethoxvl methyl } nmethanesul fonam de
10 Using N (2-bronophenyl) net hanesul pbonam de and the synt hetié procedur e
described for Internediate 28, the title conpound was prepare 06
spectrum WousdsEW 399 Internediate 33 15 .1 -Brono-2-terppt ﬁ PeniRne
Brom ne (0.25nml) was added dropwi se to a cool ed flask of phosphorus
tribromde (0.47ml). To this was add;% 2-tert-butyl phenol (3g) and the

m xture heated to 230C for 2.5h. The "cCool ed reaction was partitioned

bet ween di et hyl ether and 10% aqueous sodi umthi osul phate solution. The
separated organic |ayer was washed with 2N potassi um hydroxi de, dried (over
20 magnesi um sul phate) and concentrated under reduced pressure to give a
crude or dRtmethylpming)paridine ). 2fgbanddsicthyipmineGlny} werg aBilast, dglowed bycdirerat ogr aphy
(silica, lﬁllt)t]tdld’ﬁQ)OMté 5. 8g)yadome xelngore why btareedt Atatnbichd tehipetaburgife 15, hEhet itle

conpound ¢ 9,1.5 §sh§d fh o] 5,&;% ai,é duam»%;me sodﬁ;nzgé}ﬁltc
7.02(t, 1 d| ate 34
tent ButyP §§1W¥ Oﬁ %f "fd‘wﬁ Pressare ip gige awr*vla i di n-3

y| car baheowvdersi ng 1-i odo- 2-ni trobenzene and the synthetic procedure

descri bed.pok. (IHXotpghat e 21, the title conmpound was prepared. Mass

spectrum Found: WMH 416 30 Internediate 35

t ent - But 32%) 3-[(tertbutoxycarbonyl)am nol - 2-oxopyrrolidin-I-yl}-3 -f

| uoro-1. ] | -2-yl) sul_ fonyl rrethyl) carbamat e Using Internediate

29 and t H&tz rorponbenylgelfonyl { Po(damethsilvi gt i RAt©1  the title 35

conmpoui@ Avaelumﬁbln&dnedmmg'i ghégtin ny THElmﬁhﬂ)J\MHJ’C Br%uhatecbmdmum 36

]E Ient But1 Wylfde {0 1348) panibhiBé. t THRUMBNIE 28 Qfidred F61 ABRhin e fo¥® RVEohoh -1 -yl }- 3" -
uor o-

bi phenvl th%]m]ﬂ)ethoﬁwg'y l( ‘fm?nde (?1 G?mlPIl We?ﬁ:o&lorﬂriewﬁﬂ ed dr ma? e%l ng

| nt er nedi™A% é%ga%ﬂ%'(?wf‘ilm@ VAR ’|'°8mﬁF’BB°é?}B’Fém E‘E”E?fi ?fe]@ rF twerdiieat e 21,

the tit| euspeodion wasownetnimied ydepradiuedd PEssred pititOGE ﬂwes@ﬁ@'@a@@@ &ahyl

15 ether and water. The separated organic layer was washed with saturated sodium chloride,
dried (over magnesium sulphate) and concentrated under reduced pressure to give crude
material as a pale yellow oil. This was purified using SPE (silica, eluting with
cyclohexane:ethylacetate 20:1 and 4:1) to give the title compound (1.29g) as a pale yellow
oil.

20 Mass spectrum: Found: MH™ 485

Intermediate 29

N-(2-Bromophenyl)-N-methylmethanesulphonamide

A sotution of N-(2-bromophenyl)methanesulphonamide (0.2g) in dry acetonitrile (5ml), at
25 0°C, was treated with potassium carbonate (0.167g) followed by iodomethane (0.34g). The

mixture was allowed to warm up to room temperature and stirred for 18h. Solvent was

removed under reduced pressure and the residue partitioned between DCM and water. The

organic layer was dried through hydrophobic frits and concentrated wnder reduced pressure.

The residue was purified using SPE (silica, eluting with cyclohexane:ethylacetate 20:1 to 2:1)
30 to give the title compound (0.19g) as white solid.

Mass spectrum: Foond: MH' 266

Intermediate 30
tert-Butyl(2-bromophenyl)sulphonyl(methyl)carbamate
35 A solution of Intermediate 27 (1.0g) in dry THF (30ml), at 0°C, was treated with sodium
hydride (0.14g) portionwise. The mixture was stirred for 45min before iodomethane (1.27g)
was added slowly. The mixture was allowed to warm up to room temperature and stirred for
18h. Solvent was removed under reduced pressure, partitioning the residue between ethyl
acetate and water. The separated organic layer was washed with saturated sodium chloride,
40 dried (over magnesium sulphate} and concentrated under reduced pressure to give crude
material. This was purified using SPE (silica, eluting with cyclohexane:ethylacetate 20:1 to
2:1) to give the title compound (0.56g) as a white solid.




Mass spectrum Found: MNH4+ 697 PCT/ EP02/ 14826 | nternedi ate 37

tert-Butvl (3S)-1- f 5-[2-((methylsulfonyl) f T2 5 (trinmethyl si bé 06

et hoxvl met hvl | ami no henyl | pyri di n-2-yl|-2-oxgpyrrolidin-3-ylca a}%@ Usi ng
Internediate 32 and the synthetic procedure described for Internediate 21,
the titl ewoospwnursd was prepared. Mass spectrum Found: MHPCEEP02/04826
Internediate 38 ten-Butvl (3

S)-1-f5-(2-ten-butyll phenyl)pyridin-27§ fl-2-oxopyrrolidin-3-ylcarbanmate

Usi ng 1-iodo-2-nitrobenzene and the synthetic procedure described for
Internediate 21, the title conpound was prepared. Mass spectrum Found: M
410 15 Internmedi ate 39

t en- But yI &WF ridgbﬁl?n“( i f1 uoronet hyl) phenyl ~pyri dm 2- vl
| pyrroli ¥4 &r&o .Ugtsﬁrng I nternedi ate 10 and the synthetic
procedure U5eOR Srfﬁcthg?%‘ﬁr ate 25, the title conpound was prepared.

20 Mass spectrum Found: M 422 Internedi ate 40
t en- But y| Inévinediate 31 { 2- ((di met hvl am no) car bonyl | phenyl I, pyri di n- 2-v]) - 2- oxopv

rrolidig- @Br%&ﬁﬁgﬁgﬁl&ﬁzagmﬁ.ﬁ?mgo- N, N- di met hyl benzam de and the
synt heti c rocedure C‘ﬂﬁ?“@aéﬁ@mr nternmediate 21, the title conmpound was

pr epar ed. L FP MH425 I nternediate 41 30 ten-Butyl
(3S) - 1-1542- c~ophenyl ) pyridi n-2-yl|-2 oxopyrrolidin-3-vlcazbamate Usi ng
2- br onobelnramediste B2 and t he synthetic procedure described for Internediate

21, the lBi"oxﬁ 3t e RIS ARtSNeRIaNGGRI: MT 379 35

I nt er . t.e

But vl ][“;9 s = l§o¥n ¥l)"5°u §3<S\l/11 amba(’)nr‘g/ea?ﬁdnmf sﬁ“%?(%’p?/’ Pced}mod eﬁcrfbe‘\il If?rpyr i din-3
-yl ~ henvl“F%'{i‘F‘*‘?fﬁ% mmm‘w@rmcﬁet hoxy] net hyl ) carbamate Usi ng

| nt er medi Miass sp&tramd Found MYH;i'389i ¢ procedure described for Intermediate 21,
the title conmpound was prepared. 40 Mass spectrum Found: MN 663

Internediwm

15 1-Bromo-2-teri-butylbenzene
Bromine (0.25ml) was added dropwise to a cooled flask of phosphorus tribromide (0.47ml).

To this was added 2-fert-butyl phenol (3g) and the mixture heated to 230°C for 2.5h. The

cooled reaction was partitioned between diethyl ether and 10% aqueous sodium thiosulphate

solution. The separated organic layer was washed with 2N potassium hydroxide, dried (over
20 magnesium sulphate) and concentrated under reduced pressure to give a crude orange oil. The

residue  was purified wusing Biotage™ chromatography (silica, eluting with

cyclohexane:ethylacetate 19:1) to give the title compound (0.54g) as a colourless oil.

'H NMR in CDCl;: 81.50(s, 9H), 7.02(t, 1H), 7.23(t, 1H), 7.42(d, 1H), 7.59(d, 1H) ppm.

25 Intermedisate 34

Using 1-iodo-2-nitrobenzene and the synthetic procedure described for Intermediate 21, the
title compound was prepared.
Mass spectrum: Found: MH" 416

30
Intermediate 35
tert-Butyl{4'-{(3S)-3-[{tert-butoxycarbonyl)amino}-2-oxopyrrolidin-1-y1}-3'-fluore-1.1'-

biphenyl-2-yDsulfonyl(methyl)carbamate

Using Intermediate 29 and the synthetic procedure described for Intermediate 21, the title

35 compound was prepared.
Mass spectrum: Found: MNH," 399

Intermediate 36

40 biphenyl-2-yDsulfonyl {[2-(trimethylsilylethoxylmethyi} carbamate
Using Intermediate 28 and the synthetic procedure described for Intermediate 21, the title

compound was prepared.
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tert-Butvl (3S)-1-(5-124(di net hyl am no) sul fonyl ] phenyl }uyri di n-2-yl)-2-oxopyr
rolidin-3- vlcarbamate Using Internediate 31 and the syntheti o prjoketlbre
described for Internediate 21, the title conpound was prepared. 5 Mass
spectrum WELS3NEBt 461 Internediate 44 tent-Butylf2-(6-ifp8T/EP02/14826
S)-3-[(tert-butoxycarbonyl)am no]-2-oxopvrrolidin- | -yi | pyridin-3-

yl } phenyl | sui fonvl (et hyl) car bamat e 1@qgUsi ng I nternediate 30 and the
synthetic procedure described for Internediate 21, the title conpound was
prepared. Mass spectrum Found: MAN 547 Internmedi ate 45 15

tell-Butyl (3S)-1-(5-(2-[nmethyl (nmethyl sul fonvl)am no

phenyl ) pyri di n- 2- vl% 2- oxopyrrolidin- 3-vlcarbamate Using Internediate 29
and the s)ln@estany @E@@MW&ﬁdgﬁkrlbed for Internediate 21, the title
conmpound was prepared. Mass spectrum Found: MEl"~ 461 20 Internediate 46

tert-But t phdrpediate 39

5-(2-isgp 1) sl xopyrrolldln 3-yl carbamat e Usi ng
Internedlk_ 2 é%ﬁ?%%#&%ﬁﬁﬂp u descrlbed for Internedlate 21,
the titpPelinme ‘ ‘ 3-vlep

| nt er medi Hmag :lﬂtcnnedlate 32 and the synthehc procedure descnbed for Intcrmcdlate 21, the title

435) - 3- An@@ﬁ_ Qﬁﬂ;{a@w din-1-yll-3"-fluoro-N-nethyl-1.1"-biphenyl -2-sul fon
am de hy % 1%8 g; Internediate 35 and the synthetic procedure
descri bed nt er medl at e 4 the title conpound was prepared. Mass
spectrum Found MH 362 Internediate 48 35

4' - (33p- btetmidizte 38 oxopyrrolidin-1 vii-3' -fluoro-1.1'-bi phenyl - 2-sul fonani de
hydr ochl oferd@utylt3S)-045 -\ Dieprbidplith N3 Aidarmyll-Dexeyyfiohaihidcyviprbmettr e descri bed
for Int erﬁﬁqé 6302 mitrbbpzdnk bh & the%%ﬂoc\’@&e RIeSPBELFbr Itermediate 21, the

title compound was prepared.
Mass spectrum: Found: MH" 410

15

Intermediate 39

Using Intermediate 10 and the synthetic procedure described for Intermediate 25, the title

compound was prepared.
20 Mass spectrum: Found: MH' 422

Intermediate 40

teri-Butyl(38)-1-(5-§{2-[(dimethylamino)carbonyl]phenyl} pyridin-2-y1}-2-oxopyrrolidin-3-

ylcarbamate
25 Using 2-iodo-N,N-dimethylbenzamide and the synthetic procedure described for Intermediate

21, the title compound was prepared.
Mass spectrum: Found: MH™ 425

Intermediate 41
30 rert-Butyl (3S)-1-[5-(2-cyanophenyl)pyridin-2-yl]-2-oxopyrrolidin-3-ylcarbamate
Using 2-bromobenzonitrile and the synthetic procedure described for Intermediate 21, the

title compound was prepared.
Mass spectrum: Found: MH™ 379

35 Intermediate 42

vi)phenyllsutfony! {[2-(trimethylsilvDethoxylmethyl} carbamate

Using Tntermediate 28 and the synthetic procedure described for Intermediate 21, the title

compound was prepared.
40 Mass spectrum: Found: MH™ 663

Intermediate 43



Mass spectrum Found: MNII 367 40 Internedi ate 49
N-(2-46-[(3S)-3-Am no- 2- oxopyrrolidin-1-yllpvridin-3-yl

| phenvl | met hanesul f onam de hydrochl ori de WD 03/ 053925 82 0 6 JUN 2006

PCT/ EPO2/ 14826 Using Internediate 37 and the synthetic proceggrﬁmpmﬁcribed
for Intern®@oa8328, the title conmpound was prepared. MasspePepiNdgHs Found:
MM 346 5 Internedi ate 50

(3S)-3-Am no-1d5-(2-tert-butvl phenyl )®yridi n-2-yl}pyrrolidin-2-one
hydrochl ori de Using Internediate 39 and the synthetic procedure described
for Internediate 24, the title conpound was prepared. Mass spectrum Found:
MJ7 346 10 Internediate 51

(39) - 3- AL DO IGBST 153 F il TR g9l di n- 2-one
hydr ochl (e descri bed
for I nteriseshemak 23, the title conpound was prepared. 15 Mass spectrum
Found: MUsmgldhfnhediste 3¢ dndthe $Athetic procedure described for Intermediate 21, the title

2-{6- [ ( 3bmBoNdivi@ piepe@pyrrolidin-1-yllpyridin-3 :yll
-N.N-d|§qﬁg¥g&§ NE6a: Mrdsgehl oride 20 Using Intermediate 40 and the
cegure e

synt heti c pr scribed for Internediate 24, the title conmpound was
prepared. Mass spectrum Found: MAN 325 Internediate 53 25

2-{6-f ( 3Mnternedintartt 2- oxopyrrolidin-1-yllpyridin-3 yllbenzonitrile

][wdr ?chl Qerk-Barifi( (3lsm13Q(xémdﬁtai@aﬁanﬂnﬁléﬁome-oiwmaihg.ﬂnwﬁgﬁm-e descri tF)ed |
or Inter conpound was prepared. Ss spectrum Foun
MN 279 ii%?gl%r]mn f&l%ﬁg{g%&%ﬂfc%; at SB’- ?E,qum Jo- %'ﬁr‘,%ﬁ%”o'cﬁ%i g-lt-hvl J.pvridin-3
yl } benYEnBdg tsrmediale 30\pod SerPoirif Profprsurr et Hibs terrpediae fhythe

synt het i compamdoaspregarsér i bed for Intermediate 24, the tie conpound was

pr epar ed.Mass spectrum: Found: MH" 547

Intermediate 45
15 tert-Butyl(38)-1-(5-{2-[methyl(methvisulfonyl)aminolphenyl} pyridin-2-v1)-2-oxopyrrolidin-

3-vicarbamate
Using Intermediate 29 and the synthetic procedure described for Intermediate 21, the title

compound was prepared.
Mass spectrum: Found: MH" 461
20
Intermediate 46
tert-Butyl(38)-1-{5-(2-isopropoxyphenyl)pyridin-2-yl]-2-oxopyrrolidin-3-ylcarbamate
Using Intermediate 26 and the synthetic procedure described for Intermediate 21, the title

compoungd was prepared.
25 Mass spectrum: Found: MH' 461

Intermediate 47
4'-[(38)-3-Amino-2-oxopyrrolidin-1-yl]-3'-fiuoro-N-methyl-1.1-biphenyl-2-suifonamide
hydrochloride

30 Using Intermediate 35 and the synthetic procedure described for Intermediate 24, the title

compound was prepared.
Mass spectrum: Found: MH™ 362

Intermediate 48

Using Intermediate 36 and the synthetic procedure described for Intermediate 24, the title

compound was prepared.
Mass spectrum: Found: MNH,' 367

40 htermediate 49

N-(2-{6-[(3S)-3-Amino-2-oxopyrrolidin-1-yllpyridin-3-yl } phenyimethanesulfonamide

hydrochloride



Mass spectrum Found: MN 333 35 Internediate 55

2-{6-f(3S)-3-Am no-2-oxopvrrolidin-1l-yllpyridin-3-yl}

-N. N-di et hyl benzenesul f onam de hydrochl oride Using Internediate 43 and the
synthetic procedure described for Internediate 24, the title p40)J@Npipound
was preparet 03/ms882s spectrum Found: Mr 361 0 6 JUN 2006 WBCGEPOLB3@26 83
PCT/ EPO2/ 14826 | nternedi ate 56

2-{6-[(3S)-3-Am no- 2- oxopyrrolidin-| -§2I pyridi n-3-yl }- N net hyl benzenesul f ona
m de hydrochloride Using Internediate 44 and the synthetic procedure
described for Internediate 24, the title 5 conpound was prepared. Mass
spectrum Found: Mt 347 Internedi ate 57

N- (2- (6- (183 IdteAitiine-2- Maapy syrithetitlpfoctduid dqayritiedi for Bntdtirepianimal teNitk0

met hyl net j afi:% hydr ochl ori de Using Internediate 45 and the
synt hetic% CMk:@S‘ﬂ for Internediate 24, the title conpound was
pr epar ed o Fe &: NEW 361 15 Intermediate 58

(35) - 3- Ami no- | -15 12- (et hyl sul f onyl | phenyl | pyri di n-2-yl }pyrrolidin-2-one
hydr ochlsomitéifedible50g | nternedi ate 13 and the synthetic procedure descri bed

for Inter ol 2P InE HyardBgsgsPect rum  Found:

NEW 332 20 . |
(39) - 3- AnPiEe U R B PREN, SR JP5 ST 2o e . 2. one
hydr ochl o A ernedi ate 46 and the synthetic procedure described

for | nter Masi spteeruddFounieMI 84€@ conpound was prepared. 25 Mass spectrum
Found: It 312 Internmediate 60 (3S)-3-Am no--1 -(5

phenyl pyrhﬁl (%atgg) pyrrolidin-2-one
3S)-3-Amino-1- i olidin-2-one hydrochloride
Using Intermediate 38 and the synthetic procedure described for Intermediate 23, the title

compound was prepared.
15 Mass spectrum: Found: MH™ 322

Intermediate 52

-N.N-dimethylbenzamide

hydrochloride
20 Using Intermediate 40 and the synthetic procedure described for Intermediate 24, the title

compound was prepared.
Mass spectrum; Found: MH" 325

Intermediate 53

idin-3-y1}benzonitrile hydrochloride

Using Intermediate 41 and the synthetic procedure described for Intermediate 24, the title

compound was prepared.
Mass spectrum: Found: MH' 279

30 Intermediate 54

Using Intermediate 42 and the synthetic procedure described for Intermediate 24, the title
compound was prepared.
Mass spectrum: Found: MH" 333
35
Intermediate 55
2-{6-[(3S)-3-Amino-2-oxopyrrolidin-1-yllpyridin-3-y}} -N.N-dimethylbenzenesulfonamide

hydrochloride
Using Intermediate 43 and the synthetic procedure described for Intermediate 24, the title

40 compound was prepared.
Mass spectrum: Found: MH 361




Using Internediate 25 and the synthetic procedure described for Internediate
24, the title 30 conpound was prepared. Mass spectrum Found' MS 254

I nternedi ate 61 JUN 2[]
((S)-1-(5-Bronp-thiazol -2-yl car banoyl ) - 3- hydr oxy- propyl | - 3- car ba gam d

-t en- but yIWe98#0639235 Using the chemistry described for Int m@mﬂrt&h&sz& t he
title conpound was prepared. Mass spectrum Found: M3 379 Internedi ate 62
[ (S)-1-(brono-thiazol-2-yl -2-oxo-nyriB8lidin-3-yll-carbam c acid-tert-butyl
ester 40 Using Intermediate 61 and the chem stry described for Internediate
10, the title conpound was prepared. Mass spectrum Found: Mr 362 0 6 JUN
20Db WO 03/ 053925 PCTI EP02/ 14826 84 Internediate 63 (S)

3- Ami no- | g4 0= DiQAREt hi azol - 2-yl) -nyrrolidin- 2 one hydr ochl ori de Usi ng

1

Interrredig‘rg th chem ry. SGL.i he ernediate 23, the title
conpound m ‘E 9 . {’ syl di ate 64

6- Chl or o- ne- 2- suI phoni ¢ acid
[(S)-1-( SU}aﬁg) meﬁmﬁ&m ahdythd syrtieio pRotedudé ideliciibed- fo thttrnBiatte24 /Hiengtle
| nt er medi &Iﬁh g@&dchem stry described for Exanple 1, the title

conmpound a pectrum Found: Mr 326 15 Int ernedi ate 65

2- (5- Chl o&@ﬁf?g‘ﬁ"’%’ §? diwgﬁfazol e To a nixture of 2-bronothiazole
(0.325g) and 5-chl orot hi ophene-2-boronic acid (0.322g) in DME (10nml) under
ni trogen, Mrmedlut_hlsmn of SOdI um car bonate (0 546g9) in water (10m., followed

a 20 s%ut 't?;ri [ 10! _ g |OM) were added. The
m Xt ur € wes : ' ro en for 18h and concentrated under
reduced pVEBg @Pt@m‘l’ﬁ'é 45eaéld|tbfamnﬂw§a @éﬁ&@“‘iﬂl%%t?eé e ptawediget e the title et hy|
acet at e, cimpednd sesgrepaegnesi um sul phate), filtered and concentrated under

reduced pme&spEdum! Rembesntee Wwas partially purified using SPE (silica,
cycl ohexane: ethyl acetate 19:1 to 9:1) to give an inpure sanple of the

titled nEerrregl agg A 25 portion (0.088g) was further purified by
prepar m ' . . .

Usmg Intermedlate 13 and the synthetic procedure described for Intermediate 24, the title
compound was prepared.
Mass spectrum: Found: MH" 332

20
Intermediate 59
(38)-3-Amino-1-{5-[2-(methylsulfonyl)phenyljpyridin-2-y1} pyrrolidin-2-one hydrochloride
Using Intermediate 46 and the synthetic procedure described for Intermediate 24, the title

compound was prepared.
25 Mass spectrum: Found: MH" 312

Intermedxate 60

Using Intermediate 25 and the synthetic procedure described for Intermediate 24, the title

30 compound was prepared.
Mass spectrum: Found: MH™ 254

Intermediate 61

[{8)-1-(5-Bromo-thiazol-2-ylcarbamoyl)-3-hydroxy-propyl}-3-carbamic acid —tert-butyl ester
35 Using the chemistry described for Intermediate 8, the title compound was prepared.

Mass spectrum: Found: MH™ 379

Intermediate 62
$)-1-(bromo-thiazol-2-yl)-2-oxo-pyrrolidin-3-yl]-carbamic acid-fers-butyl ester
40 Using Intermediate 61 and the chemistry described for Intermediate 10, the title_compound

was prepared.
Mass spectrum: Found: MH" 362




What man PK6F Si O2 60A plate, eluting twice with cycl ohexane: ethyl acetate
1:9) to give a pure batch of the title internediate (0.0589) as aq
off-white solid. Mass spectrum Found: M+ 202 30 |nternedi at @66l 006

N- Boc- Nr- (2-f | uor o- 4- br ononhenyl ) - L- honoseri nam de Usi ng

2-f 1 uor o- 4wbrewsmes | i ne and t he synthetic procedure descri r@d/Kroe/14826
Internediate 8, the title conpound was prepared. Mass spectrum Found: Mt
391 35 Internediate 67 tent-Butyl 84
(3S)-1-(2-fluoro-4-bronmophenyl)-2-oxopyrrolidin-3-vl carbamate Usi ng
Internediate 66 and the synthetic procedure described for Internediate 11,
the title conpound was prepared. 40 Mass spectrum Found: MI1' 373
Internediate 68 0 6 JUN 2006 WD 03/ 053925 PCTI EPO2/ 14826 85
(3S)-3-Am_no-|-(2-fluoro-4-iodophenyl)pyrrolidin-2-one hydrochloride 4N
FwdrochloﬁléﬂgﬁLgﬂﬁn d|oxan (70n)) vas added to Internedlate 11 (5.23g) and
stirred at(S)}-3-min rideas concentrat ed under

reduced pm&fgumﬂnﬂémhté b@andf ﬂn%'cﬂéiﬁsthf ddskribal qd mrrdédmtbyi B¢ B84 conlgd@ngol i d was

filtereds H@ gnd dried to give the title 5 conpound (3.799) as a white
SO|Id Nh ctru 321 Using simlar chemstry and Internediate
7, the f ﬁ‘&“ﬂ/?é’“‘b‘f | nt ermedi ate 69 10

(38) 3- Am no I-(2 fluoro-4 brom)phenyl)pyrrolldl n- 2-one hydrochl oride Mass
spectrunlhﬁauﬁdmmNM/273 Intermediate 70 6-Chloro-N-f (3S)-I _

- (2- 1 uor g dl,A08RRARM Y 2 PV Aprbh AR 8AGHB-ov L Srdipth! Onam de
Usi ng I{ble Medi at € b3 f elIrc procedure descCribed o prepare
Exanpl e P€Ctitle court) and was prepared. Mass spectrum Found: MH 545
Usi ng si nilsing Intempediate §3 anthitbp shespistpuideseribed dor Fampieol, |t&/mmwapd @pared: 20
I nt er medi pteparéd.

Mass spectrum: Found; MH" 326

15 Intermediate 65
2-(5-Chlorothien-2-y1)-1,3-thiazole
To a mixture of 2-bromothiazole (0.325g) and 5-chlorothiophene-2-boronic acid (0.322g) in
DME (10ml) under nitrogen, a solution of sodium carbonate (0.546g) in water (10ml,
followed by tris(dibenzylideneacetone)dipalladium(0)-chloroform adduct (0.051g) and a
20 solution of triphenylphosphine (0.052¢g) in DME (10ml) were added. The mixture was heated
at 80°C under nitrogen for 18h and concentrated under reduced pressure. The resultant
agueous mixture was extracted with ethyl acetate, dried (over magnesium sulphate), filtered
and concentrated under reduced pressure. The residue was partially purified using SPE (silica,
cyclohexane:ethyl acetate 19:1 to 9:1) to give an impure sample of the titled intermediate. A
25 portion (0.088g) was further purified by preparative TLC (20cm X 20cm, !mm thick
Whatman PX6F SiO, 60A plate, eluting twice with cyclohexane:ethyl acetate 1:9) to give a
pure batch of the title intermediate (0.058g) as an off-white solid.
Mass spectrum: Found: MH" 202

30 Intermediate 66
N-Boc-N'-(2-fluoro-4-bromophenyl)-L.-homoserinamide
Using 2-fluoro-4-bromoaniline and the synthetic procedure described for Intermediate 8, the
title compound was prepared.
Mass spectrum: Found: MH" 391
35
Intermediate 67

tert-Butyl (38)-1-(2-fluoro-4-bromophenyl}-2-oxopyrrolidin-3-ylcarbamate

Using Intermediate 66 and the synthetic procedure described for Intermediate 11, the tile

compound was prepared.
40 Mass spectrum: Found: MH" 373

Intermediate 68



N[(3S)-1-(4

Br onp- 2- f | uor ophenyl ) - 2- oxopyrrolidin-ill-6-chl oronapht hal ene- 2 suI f onam de
Mass spectrum Found: WMH 497 25 Internediate 72 tent-Butyl 06 JUN 2006
(3S1-1-{4-{2-f(dinmethylam no)nethyl|-1Him dazol-I-vll-2-fl uorophenYI )-2-
oxop3rr ol ivionsdsydzel car banat e Copper (1) iodide was added teCEEPI2abspse Of
Internmediate 11 (0.420g), N (1Him dazol-2- 30 ylnethyl)-N, N-di net hyl am ne
(0.327g) and potassium carbonate (0.348g) in dinmethyl sul phoxide (2.5m)
under nitrogen whi ch had been degassed four tinmes with a vacuun nitrogen
cycle. The mxture was again degassed four times using the same nethod then
heated at 123C for 18h. After cooling to 45C, 17% ammoni um hydr oxi de

sol ution ( ég xt t oom tenperature for

1 5. The:g -—Ammosl- - OcHIG J

et e and water. The
separ at ed 4ByEeberhlopk acid ipgioxan (70udx wep added tofatermgdiate bt @33%@@% gtireed af he
conbi ned oogatenpeakite fc dSmine (The wasthedvasicolicebitataieyndehreduced presact el thait o 10%
citric acidkidud Hithrafed |nUBie@15}1 YR&. MW oIl Waeklierdd Wadila Madahaned gvd haghed into

DCM  Theg in cts were dried (over magnesi um sul phate) and
S BB L it

concentra ressure to give the title conmpound (0.390g) as a
tan foam Mgss meeteng Sewmd: M;Hrp ¥bund: Mr 418 Internediate 73 0 6 JUN 2006 WO
03/ 053925 UsiDEsERB2HEABRG 286 IMeredipty 6P \thd followidg wabprepared acid A sol ution of

3- brono- 4- propyl pyridine (4.6g) in tetrahydrofuran (20nl) was added

dropw se me%eggg ion of n-butyl lithium(15.4nl, 1.62Min hexanes) in

t et rahydr ) solution was warned to
-78C, U &9 3 AEgE Pt T sSopropyl borate
(6.09) mMﬁsmﬁymEﬁMM(m&n) The resultl ng suspensi on was allowed to
warmto roomtenperature, stirred for 30mn, and treated with water

(200n) . B}%ﬁ{e%e was neutralised with hydrochl oric acid (2N, ca. 12ml)

)

u:

and extr |t I t er.. T C dr| ed..o L1 TR SICLETI sul phat e)
organic e 43 TOehtt &t ' S g 6 give the title
conpourld gulfopgmide 55 5 pal e yel I ow sol id. 10 Ivass spectrum Found: M T 166
| nt er nedi Bsing tertrediateBi8; yrid the synthetic procedure described to prepare Example 1, the title

(3S)-1- (4@@&.@@-5@@;!@&@ n- 3 yD- 2-fl uor ophenvl | - 2- oxopyrrolidin-3

yl car bamagﬁ %gun nedl ate 18 (0. 084g)
1,1 -bis( | N0 erro oro al | dlum(ll) conplex with
DCM (0.201 ﬁ%ﬁ chea 86% Inferm ’('te plloyyipe E’ai‘:

Intermediate 71

N-[(3S)-1-(4-Bromo-2-fluorophenyl)-2-oxopyrrolidin-3-yl1-6-chloronaphthalene-2-

sulfonamide

Mass spectrum: Found: MH™ 497

25
Intermediate 72
tert-Butyl 3S)-1-(4-{2-[(dimethylaminoYmethyl]-1H-imidazol-1-y1} -2-fluorophenyl}-2-

oxopyrrolidin-3-ylcarbamate
Copper () iodide was added to a mixture of Intermediate 11 (0.420g), N+(1H-imidazol-2-

30 ylmethyl)-N,N-dimethylamine (0.327g) and potassium carbonate (0.345g) in
dimethylsulphoxide (2.5mi) under nitrogen which had been degassed four times with a
vacuum/nitrogen cycle. The mixture was again degassed four times using the same method
then heated at 123°C for 18h. Afier cooling to 45°C, 17% ammonium hydroxide solution
(5ml) was added and the mixture stirred at room temperature for 1.5h. The mixture was

35 partitioned between ethy] acetate and water. The separated aqueous phase was extracted
further with ethyl acetate, the combined organic exiracts were washed with brine, then
extracted into 10% citric acid. This solution was neutralised with 2N NaOH and extracted
into DCM. The combined organic extracts were dried (over magnesium sulphate) and
concentrated under reduced pressure to give the title compound (0.390¢g) as a tan foam.

40 Mass spectrum: Found: MH" 418

Intermediate 73



bronopyridine (0.046g) in degassed di net hoxyet hane (5m ) was heat ed at 80C
overni ght under nitrogen, then diluted with nmethanol and addggg @q

(SCX-2) colum (eluting with nethanol) to give the title conpoun ?ﬂg 067Q)
as an off white solid. Mass spectrum Found: MI' 406 20 Internedi ate 75

t ent - But ylwo 03/053925 PCT/EP02/14826
(3S)-1-[4-(2-cyanopvridin-3-yl)-2-fluorophenyl | -2-oxogvnrolidin-3-yl car banat
e Using Internediate 18 and 3- brono- yanopyri di ne, and the synthetic

procedure described for Internediate 74, the title conpound (0.053g) was
prepared. 25 Mass spectrum Found: MW 397 Internediate 76

(3S)-3-Am no-| - (4-(3-chl oropyridin-4-yl)-2-fluorophenyl | pyrrolidin-2-one
trifl uor o agesAHTIdH- ¥yibstbrit k@@ of I nternedi ate 11 (0 4209) and

tetraki st 0) Opxyet hane
(20m) Wag¥ g’lﬁ% BP%Stﬁbﬁl t&’ﬁl %1&% Bﬁ% gg#? W on| c acid
pent ahydr t9 £3 “t'gﬂd’fd’e 5&1“6‘ RAYE m(‘8 ® added.
The resul (H’ﬂtﬂl)%l-ﬁﬁt"(:mdwa:strmm dte aqluti;ﬁ@vafsmar@hd tOTﬁ§°G etived 6m Smixend e was

t hen corsc&eaté:aaﬁgw:surwtef u-rmﬁﬁgib@meqsog)euﬁ&dﬂgmdﬂm qEal). bEeReiltiAdCM and

wat er . Qusﬁ&g | '%Ipo%ﬁeﬁlx\@e?atﬁyc' (irf&dﬁ HO dCtrJa{edt\Qn nd

| oaded onto then, IN
amoni a/ n¥ea )EO t‘frgr"fast)‘lﬁmﬁhsf‘g@?thly e g"‘é Af? g;f:‘? f)and y o

f | uor opheextiapted vashofpthylottheti rTie- @nq@aGOMma@cilwnzs@%?te) mamc eulrasts wis was t hen
di ssol vedcéntentfatchiluhdd mddncedtprdsiure r givehid title @aipdurd (7175 g)ad d @ale Feitbvi afid.Sol ut i on
stirreqoahatOQRhGITREERL ML 1667 2h. The sol ution was concentrated under
reduced pressure to give the title conpound 40 (0.205g) as a brown oil.

Mass spectrum Found: MAN 306 0 6 JUN 2006 WO 03/ 053925 PCT/ EP02114826 87

| nt er medi mguliéﬂt But yI

(3S)-1-(2tertB 2)- A ) henpi) ol )

| nt er medi At gidte 3f hﬁt@ﬂwfd rmd mm nplr mﬁss En &ﬁ)@éiér gichigRC!r i bed

for Aila ( Eor%pgext Iob Qe‘t'ﬂé’(o Mas%? a8 Ghiordm. Found:
m gzgpyrt%%g)z’ @%P@d{* 3@ S(Ml & iy vas Beand at B02hevemight A

m xt ur e ofmdennitrpgandiben dilute@ with mahanot @td adﬁqd§p RiSEEEBGX ) oelpinn égutingadibun( 0)
(0. 0259) , m2thanol) to give the title compound (0.067g) as an off white solid.

Mass spectrum: Found: MH" 406
20

Intermediate 75

Using Intermediate 18 and 3-bromo-2-cyanopyridine, and the synthetic procedure described
for Intermediate 74, the title compound (0.053g) was prepared.
25 Mass spectrum: Found: MH' 397

Intermediate 76
olidin-2-one

hriftuoroacetate
30 A solution of Intermediate 11 (0.420g) and tetrakistriphenylphospine palladium(0) (0.025g)
in degassed dimethoxyethane (20ml) was purged with nitrogen for Smin. 3-Chloropyridin-4-
ylboronic acid pentahydrate {(0.248g) and degassed 0.5M sodium carbonate {(6ml) were added.
The resultant solution was heated at 85°C for 3h. The reaction mixture was then concentrated
under reduced pressure and partitioned between DCM and water. The separated organic layer
35 was dried (hydrophobic frit) and loaded onto a SPE (SCX-2) column (silica, eluting with
methanol then, 1N ammonia/methanol) to give fert-butyl (3.5)-1-[4-(2-chloropyridin-4-y1)-2-
fluorophenyl]-2-oxopyrrolidin-3-ylcarbamate (0.269g). This material was then dissolved in
DCM (10ml), trifluoroacetic acid (1ml} added and the solution stirred at room temperature for
2h. The solution was concentrated under reduced pressure to give the title compound
40 (0.205g) as a brown oil.
Mass spectrum: Found: MH' 306



di chl oropyridine (0.074g), 2M potassi um phosphate (0.5m ) and tol uene
(1.5n]) was heated at 80C for 18h. The reaction mxture was diluted with
DCM and dried (using a hydrophobic frit). The crude sol ution Vs JiNidll§i ed
by SPE (SCX-2, eluting with methanol, then 0.5M ammonia in methanol) to
gi ve the tmo es/sesmpound (0. 0869) as a brown gum 15 Mass sppefipidngaund:
MEt 406 Internediate 79 Ethyl 2-(5-chlorothien-2-v])-2-hydroxypronane-|
-sul fonate A solution of ethyl methang®3ul phonate (4.97g) in THE (20nl) was
added dropwi se to a 20 solution of |ithium hexanethyldisilylamne (42.0 m
of IMsolution in THE plus 20m of THF) at -78C under nitrogen, and the
solution was stirred for 30mn. A solution of 2-acetyl- 5-chlorothiophene

(6.759) i tTHeEd1 7 ) was added to this over 15min and the tenperature

mai nt ai ne for 90m _The reaction was quenched with saturated
aqueous EiBAYLGS <t pamidine2-piphenyP2-oxepyrzelidinid-yicarbamgatey | acetate. The
conbi ned organl C 25 fractlons were washed with brine; dried (over magnesium
tSlﬁll fhat e) Uﬁﬂggﬁﬁﬂﬁﬁg Dtd aked-phASyri mmséut Gead tlﬂ% Q%r(ﬁﬂlétlﬁ‘c E)ﬁ)cé‘étfnl.orq[éscﬁb&f lff}e oi |

at wa [l ography " (silica, eluting w
et her-c;glc g d]aq 7€¥§H%E%Mtle conpound (10.9g) as a colourl ess
oi . 'H NV i 6.73(1H, d), 4.26(2H, m, 4.14(1H, s),
3.32(IH, d), 3 52(1H d) 1 8(3H s), 1.36(3H, t) ppm 30 internedi ate 80
Et hyl (1 Rleawedifte ¢fl orot hien-2-vl)prop- | -ene- | -sulfonate A solution of

\'Aﬂlt ngEd' :%h?d%;a (5%01-??&1@: Y iﬁé%ﬂi\l‘iﬁ%ﬁ%@h@ﬁ% 3§g- @ nﬁkt (r)ggegf . 2?
stirrin§ fgpxugeo c ‘§'§t 2o i teladiypQh (0%8L Stided,

f ol | owed dighlorepyidine(f. 0F48)NM phtassiyma phosphajee (0c5Tel prd: telusde Bntinl) wes heptedous | ayer
back extrasoacifon$h Thevkactiiemidt@awhdifutedG#iihAPCM an idfied QiSiRE B Bodroptidsided Wit h

brine andﬁ.% PRk érQ(Ye%olJ%ﬁ'\ﬁﬁ'ﬂﬁmiédJL}PﬁﬁE sCRR eﬁﬂﬂé%rﬂtﬁfgxd wnaled syreduced
pressure glourl | eg[o g Biota chrorrat ogr aphy
(sili ca AIPT g'ﬂ%‘%‘?‘é °o$'¥ﬁ ggéé} Fr%k”hﬂn in cycl ohexane)
to gi vdtMasst MHobP (2.9g) as a white crystalllne solid. 'H NWR

(CDC13): 87.16(1H, d), 6.92(1H, d), 6.47(1H d) 4.26(2H q), 2.50(3H d),
1.42 (311mtenhédig£m9 0 6 JUN 2006 WD 03/ 053925 PCT/ EP02/ 14826 88

Tot r abut y LB a2 AR bbb Sl °0- PR o' DY e et e 80
nA solution of ethyl metha esulph ate %750 n ] (2(%111? Was adged &opmge to a

(2.99) 20 solution of lithium hexamethyldisilylamine (42.0 ml of IM solution in THF plus 20m! of
THF) at -78°C under nitrogen, and the solution was stirred for 30min. A solution of 2-acetyl-
5-chiorothiophene (6.75g) in THF (70ml} was added to this over 15min and the temperature
maintained at -78°C for 90min. The reaction was quenched with saturated aqueous
ammonium chloride and the mixture extracted with ethyl acetate. The combined organic

25 fractions were washed with brine; dried (over magnesium sulphate) and concentrated under
reduced pressure to afford a crude oil that was purified by Biotage™ chromatography (silica,
eluting with ether-cyclohexane 1:3) to give the title compound (10.9g) as a colourless oil.

'H NMR (CDCl,): 86.79(1H, d), 6.73(1H, d), 4.26(2H, m), 4.14(1H, s), 3.32(1H, d), 3.52(1H,
d), 1.8(3H, s), 1.36(3H, t) ppm.

30
Intermediate 80
Ethyl (1E)-2-(5-chlorothien-2-vl)prop-1-ene-1-sulfonate
A solution of Intermediate 79 (10.9g) in DCM (300 mi) was cooled to 0°C under nitrogen, to
which was added methanesulphonic acid (15.0ml) in a dropwise fashion. After stirring for

35 90min, saturated aqueous sodium bicarbonate was added, followed by water and brine. The
layers were separated and the aqueous layer back extracted with DCM; the organic fractions
were combined, washed with brine and dried (over magnesium sulphate) and concentrated
under reduced pressure. The crude mixture was ourified using Biotage™ chromatography
(silica, eluting chloroform and 15% rer?-butylmethyl ether in cyclohexane) to give the titfle

40 compound (2.9g) as 2 white crystalline solid.

'H NMR (CDCL): §7.16(1H, d), 6.92(1H, d), 6.47(1H, d) 4.26(2H, q), 2.50(3H, d), 1.42 (3H,

t) ppm.




5 acetone (180nl) under nitrogen and the solution heated under reflux for
17h. The solution was cool ed and concentrated under reduced pressure to
produce a yel |l owbrown solid. This was stirred in phosphorus 8%ydiNoiifide
(30m ) at roomtenperature for 3.5h, after which the wvolatiles were

concent r atwe i3ses r educed pressure and the resi due co-evapaREmd/isssce W th
tol uene. The residue was purified usig&bBiotage"" chromat ography (silica,
eluting with, 10 cycl ohexane and cycl xane: di ethyl ether 1:1) to give the
title conpound (2.1g) as a yellow crystalline solid. 'H NVR (CDC13):
87.31(1H, d), 6.99(1H, d), 6.96(1H, q), 2.64(314, d) ppm Internediate 82 15
tert-ButylSIS)-1-4[(2-fl uoro-4-nitrophenyl)am nol carbonyl } - 3-hydr oxypropyl
car banat e LBing the synthetic procedure described for Internediate 8, the

title co prepared Mass spectrum Found: M 358 The follow ng
were prep te]a&s-lmﬁ'ar ., 20 Interrredl at e 83
t ent - But y 4 ‘ g% nol carbon |y

} - 3- hydr oﬂ‘yzpalmmd#mmbmm«hde (Mmpeﬁeﬂdm sEbltmnl of Mifvkhg8hitel 801 €99 dw at e 84
(ZISS§ eln ?i'_tagétone {1 80m]) under nitrogen and the so]utlon heated under reflux for 17h. The solution "

-1 - or.op b c e ss
spect rum (“f? n‘ge&?\ﬂq g‘" "‘wa 2(3,]’?(%}19 u‘ica 3 thorp? @X‘?L &%(%8‘; B8 B Rk
hydr oxypr &ﬁ‘ﬁl%ﬁ?%’é’ﬂ?@m%%y@‘ﬁ%t(?w aFB’BWcFemW‘EWfO( $-5hy affer which the
1( 4- t en- bublatiles waretchnautodteunde) wdvaed pressuizommd [the regdyentoeavapatated bviebwitler t - But vl
ﬁ/& S)-1-( &alﬂer(ebenfeyﬂeg&)eph@wﬁm WnpCRIoRSET | chimkby bt kY qglﬁwleﬁﬁhimt e 35

SS S i L

144di pﬁﬁ%&ﬂgﬁmﬁﬁ g%ﬁ%%?mgmggégpﬁtgkﬁe §5§€pJﬁ yltéfg@nat eﬁ*%ss
spectrum 337 40 Internedi ate 88 ten-But (r 8)-1 -4

[ (4-t en- bGHNMREGDCH]AT-AH BabbohYNH. B, hYeiHE ) éﬁmamate 0 6 JUN 2006
Mass spectrum Found: MAMA350 PCT/ EPO2/ 14826 89

Intermediate 82

15 tert-Butyl(18)-1-{[(2-fluoro-4-nitrophenyl}aminolcarbonyl}-3-hydroxypropyl carbamate
Using the synthetic procedure described for Intermediate 8, the title compound was prepared.
Mass spectrum: Found: MH" 358 v
The following were prepared similarly:

20 Intermediate 83
tert-Butyl(18)-1-{[(4-cyano-2-fluorophenyil}aming]carbonyl}-3-hvdroxypropyl carbamate
Mass spectrum; Found: MH" 338

Intermediate 84
25 tert-Butyl (18)-1-{[(2.4-dichlorophenylamino]carbonyl }-3-hydroxypropylcarbamate
Mass spectrum: Found: MH' 363

Intermediate 85
teri-Butyl (18)-1-{[(4-tert-butyl-1.3-thiazol-2-yl)amino)carbonyl}-3-

30 hydroxypropylcarbamate
Mass spectrum: Found: MH" 357

Intermediate 86
tert-Butyl (18)-1-({[4-(benzyloxy)phenyl]lamino} carbonyl)-3-hydroxypropylcarbamate
35 Mass spectrum: Found: MH” 400

Intermediate 87

teri-Butyl (18)-1({[4-(dimethylamino)phenylJamino} carbonyl)-3-hydroxypropylcarbamate
Mass spectrum: Found: MH" 337

40
Intermediate 88

tert-Butyl (18)-1-{[(4-tert-butylphenyl)aminojcarbonyl }-3-hydroxypropylcarbamate




I nternmedi ate 89 ten-Butyl

(1'S)-1-j (2, 3-di hydro-1Hinden-5-yl am no) car bonyl | - 3- hydr oxypr opyl car banat e
5 Mass spectrum Found: WB34 Internediate 90 ten-Butyl

(1S) - 3- hvdr oxy- 1 - ([ (4- phenoxyphenyl ) am nol car bonyl | propyl car beanatJIéN Mss
spectrum uesiszddk! 386 10 Internediate 91 ten-Butyl (I Pﬁ?@" 0

hvdr oxy-1-[ (1, 3-thi azol - 2- vl am no) car bonyl | propyl car bamat e 133 Zéﬁg%ﬁtrum
Found: MWV 302 15 Internediate 92 ten-Bytyl (1S)-1-f(I.

benzot hi azol - 2-yl am no) car bonvl | - 3- hydf oxypr oopyl car barrat e Mass spectrum
Found: MN 352 Internediate 93 20 ten-Butyl
(15)-1-(f(3-fluoro-4-norpholin-4-yl nhenvl )am nol carbonyl }-3

hydr oxypropyl carhamate Mass spectrum Found: MN 398 Intermediate 94 25

t ent - But yMéébSpec&uthyWﬂﬁ@pyr azi n 2-yl ) am nol car bonyl | propvl car banat e:

Mass spectrum Found: ML1+ 297 H.p.l.c. (1) R 2.12min 30 WO 03/053925

| nt er medig 1 SRatl 881 But ylI

(38)-1-(4- 1= ni I, i di arbanansingthe
synt het i ¥ < A0 Jcarbomy arnamale W 340

The folﬁdwassgpmm Enusld ltﬂiéwred S|mlarly 35 Interrredl ate to the title
conpound was Internediate 96 tert-Butyl
(3S)-1-( : %i(#uorophenyl) 2-oxopyrolidin-3 vlcarbamate Mass spectrum

Found: N tert-Butyl 131_33-,5{ oxyfl-ﬁf&p enoxyphenylamino]carbonyl} propylcarbamate
Mass spectrum: Found: MH 386

10
Tntermediate 91
tert-Butyl (18)-3-hydroxy-1-[(1.3-thiazol-2-ylapino)carbonyl]propylcarbamate
Mass spectrum: Found: MH' 302

15 Intermediate 92
tert-Butyl (18)-1-f(1.3-benzothiazol-2-ylamino)carbonyll-3-hyvdroxypropylcarbamate
Mass spectrum; Found: MH" 352

Intermediate 93

20 tert-Butyl (1S)-1-{[(3-fluoro-4-morpholin-4-ylphenyl)aminclcarbonyl}-3

hydroxypropylcarbamate
Mass spectrum: Found: MH' 398

Intermediate 94

25 tert-Butyl(1S)-3-hydroxy-1-{[(pyrazin-2-yl}amino]carbonyl } propylcarbamate;
Mass spectrum: Found: MH+ 297
H.p.l.ec. (1) Ry 2.12min

Intermediate 95
30 tert-Butyl (38)-1-(2-fluoro-4-nitrophenyl)-2-oxopyrrolidin-3-ylcarbamate
Using the synthetic procedure described for Intermediate 10, the title compound was
prepared.
Mass spectrum: Found: MH” 340
The following were also prepared similarly:
35
Intermediate 96
tert-Butyl (35)-1-(4-cyano-2-fluorophenyl)-2-oxopyrrolidin-3-vlcarbamate
Mass spectrum: Found: MH' 320

40 Intermediate 97
tert-Butyl (38)-1-(2. 4-dichlorophenyl)-2-0xopyrrolidin-3-yicarbamate
Mass spectrum: Found: MH' 345




tert-Butyl (3S)-1-(2.4-dichlorophenyl)-2-oxopyrrolidin-3-vlcarbamte Mss
spectrum Found: MAN 345 0 6 JUN 2117& WO 03/ 053925 90 Internedi ate 98
tert-Butyl (3S)-1-(4-tert-butyl-I,3-thiazol- 0
yl)-2-oxogyrrolidin-3-vlcarbamate Mss spectrum Found: MH (- éojél)\’ W0 5

I nt er redi at® B3G3226n But yl PCT/EP02/14826
(3S)-1-(4-teri-butyl phenyl)-2-oxopyrralidin-3-ylcarbamate Mss spectrum
Found: MWN 333 10 Internediate 101 tengﬁutyl

(3S)-1-(2. 3-di hyddro-1| Hi nden-5-yl)-2-oxopyrrolidin-3-vl carbamate Mass
spectrum Found: Me(- Boc)' 217 Internediate 102 15 ten-Butyl

(3S). 2- 0xo0- 1- (4- uhenoxwhenyl ) pyrrol i di n-3 vl carbamate Mass spectrum Found:
ME(- Boc)' 269 Internediate 103 ten-Butyl

(3S) - 2- ox gy d 3ok hi azol - 27y1) pyrol i di n-3-vl carbamate 20 Mass spectrum
Found: MH 284 4 pdi ate 104 tn Butyl

(3S)-1- (1% v -2-gxapyrolid AR Mass spectrum
Found: Wmmmmfemnﬁeuﬂﬁtmw& en-Butyl (3 S}l (2- fluoro 4

I sour openyl phenvl ) - 2-oxopvrrolidin-3-vlcarbamate To a sol uti on of

2- br onopr gpghe 1§tQ lg(gnl I) i n anhydrous THE (3nl) cooled to -78C under

ni trogen, ﬁ 1';{ of I _2 [ n hexanes, 0.86nil) was
added sl o .“t*l” )-Ly{g-tershutylnhegy] ' A% Eher 15nm n before a

sol uti on MaSSzﬂpﬂmﬁthddBﬂfBMl n diethyl et her 2.14m) was added slowy.
This resulting solution was stirred for a further 30nin at -78C under

ni trogeny BeLRESatk101V@sS added to a solution of Intermediate 11 (0.300g) and
di chl orobi s m 0 phi | ‘o-‘ |.ad I I Q. llo i n, anhydrous THE
(3.5ml) coofet . 5 WS artowed to warmto anbi ent
t enper at uMess'amac@m FP‘EISF Mﬁ( %0‘?352#7urt her 20h The reaction mxture was
concentrated under reduced pressure and the residue partitioned between
aqueous amRRkbdseght ori de and DCM The organi ¢ phases were

15 tert-Butyl (38)-2-0x0-1-(4-phenoxyphenylpyrrolidin-3-ylcarbamate
Mass spectrum: Found: MH(- Boc)" 269

Intermediate 103

tert-Butyl (38)-2-ox0-1-(1,3-thiazol-2-ylipyrrolidin-3-ylcarbamate
20 Mass spectrum: Found: MH' 284

Intermediate 104
tert-Butyl (38)-1-(1,3-benzothiazol-2-y1)-2-oxopyrrolidin-3-ylcarbarnate
Mass spectrum: Found: MH" 334
25
Intermediate 105
tert-Butyl (35)-1-(2-fluoro-4-isopropenylphenyl)-2-oxopyrrolidin-3-vlcarbamate
To a solution of 2-bromopropene (0.18ml) in anhydrous THF (3ml) cooled to -78°C under
nitrogen, a solution of n-butyl lithium (2.5M in hexanes, 0.86ml) was added slowly. The
30 mixture was stined for a further 15min before a solution of zinc chloride (1M in diethyl ether,
2.14ml) was added slowly. This resulting solution was stirred for a further 30min at -78°C
under nitrogen before it was added to a solution of Intermediate 11 (0.300g) and
dichlorobis(triphenylphosphine)palladivm(Il) (0.060g) in anhydrous THF (3.5ml) cooled to -
78°C. The reaction mixture was allowed to warm to ambient temperature and stirred for a
35 further 20h, The reaction mixture was concentrated under reduced pressure and the residue
partitioned between aqueous ammonium chloride and DCM. The organic phases were
concentrated under reduced pressure and the resulting crude product was purified by
Biotage™ chromatography, (silica, eluting with cyclohexane:ethyl acetate 4:1 to 2:1)
followed by mass directed preparative h.p.l.c. to give the title compound (120mg) as an off-
40 white solid.
Mass spectrum: Found: MH" 335
Hple. (1)Rt 3.19min




concentrated under reduced pressure and the resulting crude product was
purified by Bi ot age" A chromat ography, (silica, eluting with

cycl ohexane: ethyl acetate 4:1 to 2:1) followed by mass direct88 JNelhr ati ve
h.p.l.c. to give the title conmpound (120ng) as an off- 40 white solid. Mass
spectrum woumngssdylf 335 H plc. (1) R 3.19min 0 6 JUN 200Q6r 94 94,853925
91 PCT/ EPO2/ 14826 Internediate 106 tert-Butyl

(3S)-1-f2-fluoro-4-(1Himdazol -1-vl)pRhenyl]-2-oxopyrrolidin-3-ylcarbamate A
m xture of Internmediate 11 (0.4208), IHimdazole (0.068g), copper (1)

I odi de (0.0048g), 5 potassium phosphate (0.4468) and trans

di am nocycl ohexane in dioxan (2m) were heated at 110' C under nitrogen for
43h. The reaction m xture was partitioned between DCM and water. The
organi ¢ phase was dried (hydrophobic flit) and | oaded onto a SPE col umm

(el uti ng lmtermediek|1O6ret hanol and finally 0.5M ammoni a/ met hanol) to give an

i lrm;Jr e Sa__im_tv]qﬁmtlhm-ﬂdoid.ﬁmmamm-vl)ﬁuhﬂm@roxwoila@@wl@ﬂmeSPE (Sili caéI
el uting : | compoun
o055t RS o b bk O b e b
2.17m n° 4% g} phopbpte & i 'Fﬁmmcwﬂe\kw% dioxan 5 gfare hegjed &

| nt er nedi Todent @ﬂ@gcglfplyﬂh e reaction mixture was partitioned between DCM and

(35)-1- F2witbuormc Srgafiicnptattyad ried{gacophobic t) pie fsdéd omto QX SPR ebidinindi N- 3-

yl car ba”% ith DM [rhdfilho F&HQﬂaﬂMﬁM%ﬁ&oﬁﬁ/ﬂ;&ﬁa‘%ﬁ%’@ %ﬂ%tés@ reBut y!

\os i codh %ﬁﬁ{‘%w%llmw PGS PL SEE (55662 SR 1 R bammte

(39)-1 ?p‘}'Ptbﬂ@cl’)-tOB!‘fﬁﬂméﬁmrlwﬂﬁ&ﬂQﬁgka%‘ﬁlatet?a%te l\/ass spectrum Found:
MV 279 | nidessspetitatne Fauh@: MBS}613- Ami no- 1- ( 5-i odopvri di n-27 y~pyrrolidi n-2-one
di hydrocwi?rllcd@)ﬁpzpmuﬂg t he synthetic procedure described for Internediate

t he tbsnllgean1 sk unswm%efoﬁgwjgg%gr%p I\/as§ spectrum Found: MW 304

15 Intennedjate 167
tert-Butyl (38)-1-[2-fluoro-4-{4-methyl-1H-imidazol-1-yDphenyl]l-2-oxopyrrolidin-3-

ylcarbamate
Mass spectrum: Found: MH* 375

20 Intermediate 108

tert-Butyl (38)-1-[2-fluoro-4-(1 H-pyrazol-1-yl)phenyl]-2-oxopyrrolidin-3-yl carbamate
Mass spectrum: Found: MH' 361

Intermediate 109
25 tert-Butyl (35)-1- in-2-y]}-2-oxopvrrolidin-3-ylcarbamate
Mass spectrum: Found: MH' 279

Intermediate 110
(38)-3-Amino-1-{5-iodopyridin-2-yl)pyrrolidin-2-one dihydrochloride
30 Using the synthetic procedure described for Intermediate 24, the title compound was
prepared.
Mass spectrum: Found: MH' 304
Using similar chemistry, the following were prepared:

35 Example 111
{38)-3-Amino-1-(2-fluoro-4-nitrophenyl)pyrrolidin-2-one hydrochloride

Mass spectrum: Found: MH'" 240

Example 112

Meass spectrum: Found: MH® 220



Using simlar chemstry, the follow ng were prepared: 35 Exanple 111
(3S)-3-Am no-1-(2-fluoro-4 nitrophenyl)pyrrolidin-2-one hydrochl oride WMass
spectrum Found: MW 240 Exanple 112 40

44( 3S) - 3- Ani no- 2- oxopynol i di n-1-yl | -3-fl uorobenzonitrile hydrodhb dPNdWE Mass
spectrum Mmayegios3ddd/ 220 D 6 JUN 1006 WO 03/ 053925 92 Interngg&ﬂ%ﬁ é&%;
(3S)-3-Am no-| -(2-fl uoro-4-isopropenyl phenyl) pyrrolidin-2-one ¥

spectrum Found: Mt 235 5 Internedi agg 114 4

N-(3S)-3-Am no-1 - (pyrazin-2-yl)pyrrolidin-2-one di hvdrochl oride Mass
spectrum Found: M' 179 PCTI EPO2/ 14826 Internediate 115 10

(38)-3-Am no-1I-(3-fl uoro4-norpholin-4-vlnhenv))pyrrolidin-2-one A m xture of
di i soprop Lazpdip. boxylate (0.288g) and tri-n butyl phosphine (0.45nl) in
dry THE plspadic 3Stirred and room tenperature under nitrogen for 5mn.
Thi s sol i>-fluoradrisoprapenylplhion)myvarolidingrapei on of | ed- butyl

(15)-1- {[M&sfspwﬁﬁm-ﬂomrmmm 4-

yl phenyl ) am no] car bonyl } - 3- hydr oxypr opyl carbamate (0.379g) in dry THE (4m)
and stléred 1 Oh at anbi ent tenperature. The m xture was cobentrated
under &§%§H§%¥%é%ﬁre to give a creany white solid (1.09g) which was
treat ed NH3DARImO-I-(oyrazgnd-ypymolids greithvdepchloride oom t enperature for

3. 5h, theumsaﬂkummiﬂmmﬂuwﬂ*wus concentrated under reduced pressure to give
an oil and basified with saturated aqueous sodi um bi carbonate sol ution.

Extracticw mﬁtf gﬁ%ﬂgave a pale brown oil (0.913g). This crude product was
di ssol ved |, | oaded 20 ont o a SCX-2 I on-exchange cartridge

(eluti 408 B-2-W%oni a/ net hanol 1:9) to
gi ve the A lmitereo:ﬂ' ninmpmby(a@ocﬁcfag)o ylstedo \ZB\Sgt) w&ﬁ—m-ﬂuWMwhmpé@#ﬁniMn Gygund: NEW
280 | nt er'md 2§h asls.@in%émﬁrr%ﬁ%mp%m&m ﬂ@delm{ma xﬂamnﬁ Vhis B4Thtni velis fhed - ONE
di hvdr oc %d 3S 8P §t rgd ok oupd: #_} _?fgﬂg&g_‘;em&é _n{t But ylI
(3S)-1-{ g- ?%%nﬁcar nvII-- ;@3 TERORYLT f 33 30
yl carb arrh aminolcarbonyl}-3-hydroxypropylcar] amate 9¢) in (dmi) an stu-re
15 for 20h at ambient temperature. The mixture was cobentrated under reduced pressure to give
a creamy white solid (1.09g) which was treated with DCM/TFA 1:1 (9ml). After standing at
room temperature for 3.5h, the reaction mixture was concentrated under reduced pressure to
give an oil and basified with saturated aqueous sodium bicarbonate solution. Extraction with
DCM gave a pale brown oil (0.913g). This crude product was dissolved in methanol, loaded
20 onto a SCX-2 ion-exchange carfridge (eluting with methano! and concentrated aqueous
ammonia/methanol 1:9) to give the tifle compound (0.25g) as a white solid.
Mass spectrum: Found: MH" 280

Intermediate 116
25 4-N(38)-3-Amino-1-{pyrazin-2-yDpyrrolidin-2-one dihydrochloride
Mass spectrum: Found: MH' 179

Intermediate 117

tert-Butyl (3S)-1-{4-[(dimethylamino)carbonyli}-2-fluorophenyl} -2-oxopyrrolidin-3-
30 ylcarbamate

A solution of terz-butyl (38)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3-ylcarbamate (0.6g)

in dry N’N-dimethylformamide (8ml) was treated with dimethylamine (2N in

tetrahydrofuran) (3.56ml) and bis(triphenylphosphine)palladium(Il) chloride (0.06g). Carbon

monoxide gas was bubbled through the mixture for 10min and the reaction was then heated to
35 80°C, for 18h, under positive carbon monoxide pressure. The cooled reaction was

concenirated under reduced pressure, partitioning the residue between ethyl acetate and water.

The separated organic layer was dried (over magnesium sulphate) and concentrated under

reduced pressure to give crude material which was dissolved in minimum DCM and loaded

onto pre-conditioned Silica phase SPE (eluting with cyclohexane: ethylacetate 10:1, 5:2 and
40 neat ethylacetate) to give the title compound (0.188g) as a white powder.

Mass spectrum: Found: MH" 366

Using similar chemistry, the following were prepared:




A solution of tert-butyl

(3S)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3-yl carbamte (%. Gﬂ? hﬁn dry
N N-di net hyl formamide (8m) was treated with di methyl amine (2NUibnJUNT0
tetrahydrofuran) (3.56nl) and bi s(triphenyl phosphi ne)palladiun(ll) chloride
(0.06g). CHDLBWS3RONoxi de gas was bubbl ed through the m xt uperfpiy A n and
the reaction was then heated to 35 80C, for 18h, under positive carbon
monoxi de pressure. The cool ed reacti o83 was concentrated under reduced
pressure, partitioning the residue between ethyl acetate and water. The
separated organic |ayer was dried (over magnesi um sul phate) and concentrated
under reduced pressure to give crude material which was dissolved in

m ni rum DCM and | oaded onto pre-conditioned Silica phase SPE (eluting with
cycl ohex th 1] cetate 10:1, 5:2 and 40 neat ethylacetate) to give the
title coﬁ@%ﬁﬁ%—%%g) as a V\/nlte povxder Mass sectrum Found Mt 366
Usi ng si nett-d hem (38 _ T 0-AoPyEe lid} nrl-yiearho : -2¢ - \W\D

03/ 05392511%5‘&5( EP02/ 14826 Internedl ate | 18 tert ButyI

(35)-1- Baqggsu}ggcgmﬂ Kdayd:maltt dbpn- | -yl carbonv] ) phenyl | - 2- oxopyrrol i di n- 3-

yl car bamat e. Mass spectrum Found: NEW 392 Internediate 119 tert-Butyl
(3S)-1-[5-(am nocar bonvl) pyri di n-2-vl | -2-oxopyrrolidin-3-yl carbamate Mass
spect r um Infgmedisie Ny 321 10 Internedl ate 120

Di (tert- bratB f pyrrohdiedwldariZBnexopyr r ol i di n- 3-
ylim dodllqgsrslg}gg@ﬁ,g Mﬁ@ Mﬁegif urm Found Mt 438 15 Internedi ate 121
tert-Buygyl

(39) - 1%2 fl uor o- 4- ( (et hyl am no) car bonyi | phenyl } - 2- oxopyrrol i di n- 3-

yi ear ba ectrum Found I\/It 352 20 Int ernediate 122 ten-Butyl
(3S) - | - ( Dilte B g -2l ! : By imkEnyl ) - 2- oxopyrrol i dm

3- yl car bajad cﬁlcarbonate

Mass spectrum: Found: MH™ 438

15
Intermediate 121
tert-Butyl (38)-1-{2-fluoro4-{(methylamino)carbonyl)phenyl}-2-oxopyrrolidin-3-
ylicarbamate
Mass spectrum: Found: MH* 352
20
Intermediate 122
tert-Butyl (38)-1-(2-fluoro-4-{[isopropyl(methyl)aminolcarbonyl }phenyl)-2-oxopyrrolidin-3-

ylcarbamate
Mass spectrum: Found: MH" 394

25
Intermediate 123
(38)-3-Amino-1-[2-flucro-4-(pyrrolidin-1-ylcarbonylphenvi]pyrrolidin-2-one
Mass spectrum: Found: MH™ 292

30 Intermediate 124
6-{(38)-3-Amino-2-oxopyrrolidin-1-ylnicotinamide hydrochloride
This material was used in crude form in the next stage of the synthetic sequence.

Intermediate 125
35 4-[(3S)-3-Amino-2-oxopyrrolidin-i-yl]-3-fluorobenzamide hydrochloride
This material was used in crude form in the next stage of the synthetic sequence.

.le_t;er_na__,echate_li?é

-3-fluoro-N-methvlbenzamide hydrochloride

40 Mass spectrum: Found: MH" 252

Intermediate 127



Mass spectrum Found: MI1' 394 25 Internediate 123 (3 S)-3

-Am no-1-[2-fluoro-4-(pyrrolidin- | -ylcarbony)nhenyl |pyrwi din-2-one
Mass spectrum Found: Mt 292 30 Internediate 124 JUN 2006
6- [ (3S) - 3- Am no- 2- oxopyrrolidin-1-ylinicotinam de hydrochl ori de BI'

mat eri al Weso3akesksi n crude formin the next stage of the spar/Eeérwsxequence.
Internmediate 125 35 4-f(3S)-3-Am no- 2- oxopyrrolidin-1-yll-3-fluorobenzam de
hydrochl oride This material was used ©4 crude formin the next stage of the
synt heti c sequence. Internediate 126

4-1(3S)-3-Am no-2-oxonyrrolidin-I-yll-3-fluoro-N nmethyl benzam de

hydrochl oride 40 Mass spectrum Found: Mr 252 Internediate 127 0 6 JUN
2006 WO 03»/ , 5 . A

4-((39) -3~ X 00 ‘

hydr ochl oMaWPeW%F%'ﬁ’Q&%#5Found M 266 Interrredl ate 128 5
4-[(3S) - 3- Am no- 2- oxopyrrolidin-1-yl)-3-fluoro-Nisopropyl-Nnethvl benzam de
hydr ochl omeqlﬂ,c&{a@s;g@pectrum Found NEW 294 Internediate 129 10

Di (tert bty SN ORYI L adfle - 3- V!

I m dodi Ca . -

(39)-1-(2 ; e |odop enyl ) - 2-oxopyrrolidin-3-yl carbamate (1.09),
suspendedMaaimSpdqﬂymraE@méer% i2P¢ (10m ) at OC was treated with di-test-butyl

di carbonate (0.571g) in dry acetonitrile (2.5m) and

4- (di met hylan.nol pyg i di (0. 059) The reaction was warnmed to 15 anbi ent
terrperghu e U d More di-tert-butyl

di car bohare e i HE~-and

4- (di mathmmgpgmldl ne (0 059) wer e added to the mxture allowing to

stir for A8Buyldgs) R Meges-ioddphengi-oxapyrfotiinviedl dartdaate @, edsiehddsur e,
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The re §dg@b1%§§elapt§§gp \)@gerl ptrageni apdnstpefifern3d h- More di-fert-butyl dicarbonate

(0.571g) in dry acetonitrile (2.5ml) and 4-(dimethylamino)pyridine (0.05g) were added to the

mixture aflowing to stir for 18h under nitrogen. Solvent was removed under reduced pressure,

partitioning the residue between ethyl acetate and saturated sodium bicarbonate solution. The

separated organic layer was washed with water, dried (over magnesium sulphate) and

20 concentrated under reduced pressure. The residuve was dissolved in minimum DCM and

loaded onto pre-conditioned SPE (Silica, eluting with cyclohexane: ethylacetate 20:1 to 9:1)

to give the title compound (0.991g) as white solid.

Mass spectrum found MH" 521

25 Intermediate 130
tert-Butyl (38)-1-(4-acetyl-2-fluorophenyl)-2-oxopyrrolidin-3-ylcarbamate
A de-gassed solution of fert-butyl (35)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3-
ylcarbamate (1.05g) in dry N’N-dimethylformamide (20ml) was treated sequentially with
sodium carbonate (0.42g), triethylamine(0.67ml) ,butyl vinyl ether (1.62ml), 1,3-
30 bis(diphenylphosphino)propane (0.124g) and palladium(IE) acetate (0.034g). The mixture was
heated to 80°C under nitrogen for 7h, allowing to cool and stir for 18h. Solvent was removed
under reduced pressure and the crude residue treated with 0.1% formic acid: water (10ml) and
acetonitrile (10ml). The mixture was stimed at ambient temperature for 4h before
concentrating under reduced pressure. The residue was dissolved in minimum DCM and
35 loaded onto pre-conditioned SPE (Silica, eluting with cyclohexane: ethylacetate 5:1 to neat
ethylacetate) to give the title compound (0.362g) as a yellow powder
Mass spectrum: Found: MH' 337
Using similar chemistry, the following were prepared:

40 termediate 131

olidin-3-ylcarbamate

Mass spectrum: Found: MH' 320



| oaded onto pre-conditioned SPE (Silica, eluting with cycl ohexane:
ethylacetate 20:1 to 9:1) to give the title conpound (0.991 g) as white
solid. Mass spectrumfound M-I"' 521 25 Internediate 130 tert-lﬁiﬂszﬁ
(3S)-1-(4-acetyl-2-fluorophenyl)-2-oxonyrrolidin-3-vlcarbamate A de-gassed
sol uti on ovowans3stsutyl (3S)-1-(2-fluoro-4-iodophenyl) - 2- oxujvErbigize- 3-

yl carbamate (1.05g) in dry N N-dinethylformam de (20mL) was treated
sequentially with sodium carbonate (®X2g), triethylam ne(0.67m) butyl
vinyl ether (1.62nl), 1,3 30 bis(di phenyl phosphi no)propane (0.124g) and

pal l adiun(11) acetate (0.034g). The m xture was heated to 80C under
nitrogen for 7h, allowing to cool and stir for 18h. Sol vent was renoved
under reduced pressure and the crude residue treated with 0.1%form c acid:
wat er (10E 2 aEd ggetonitrile (10nl). The m xture was stirred at anbient
tenperatu H efore concentratlng_under reduced pressure. The residue
was di ssolsdo LTy oupoyEaliiier2.one Bydsechlaridedi t i oned SPE (Silica,
el uting mm&bsqyahmhébanbhﬂﬁaﬂylacetate 5:1to neat et hyl acetate) to give
the titlse conpound (0.362g) as a yellow powder Mass spectrum Found: Mt 337
Using sim/lar ¢h try, the followi ng were prepared: 40 Internediate 131
tert-Buty q? di n- 2- yI)-2 oxopyrrolldln 3-vl carbamate Mass
spect r um 4 oyl s3-gminopyrplidingowediydroshlondecT/ EP02/ 14826 95
Internedlahasﬁﬁﬁnm(ﬁsmﬂlmmfﬁwetyl 2-fl uorophenyl) - 3-ani nonvrrolidin-2-one
hydrochl ori de Mass spectrum Found: MT 237 5 Internedi ate 133

(38)-1165 %,L&ﬁé&ldln 2-yl)-3-am nopyrrolidin-2-one hydrochl oride Mass
spect rum ; di - .
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reaction mghpq)@dlomhm@flgég)zmp%p@r ad geaction stlrred 0°C for 2h before more
carbon tetrabromide (0.136g) and triphenylphosphine (0.106g) were added. The reaction was
warmed up to ambient temperature and stirred for 18h under nitrogen. The mixture was
diluted with DCM and washed with water. The separated organic layer was dried
20 (hydrophobic frites) and concentrated under reduced pressure, to a small volume, and loaded
onto pre-conditioned SPE (Silica, eluting with cyclohexane: ethylacetate 10:1 to 2:1) to give
the title compound (0.09g) as a beige solid.
Mass spectrum: Found: MH™ 506

25 Intermediate 135

oxopyrrolidin-3-yl)ethenesulfonamide

A solution of Intermediate 134 (0.09g), in dry N’N-dimethylformamide (4ml), was treated
with sodium diformamide (0.019g) and then heated to 50°C under nitrogen for 3.5h. The
30 reaction was cooled to ambient temperature and the solvent removed under reduced pressure,
partitioning the residue between DCM and water. The separated organic layer was dried
(hydrophobic frits) and re-concentrated under reduced pressure to give the fitle compound
(0.075g) as an orange gum
Mass spectrum: Found: MH™ 498
35
Intermediate 136
tert-Butyl(38)-1-[2-fluoro-4 j;sopronvlannno)vhenﬂ]—2—0xopvrrohd1n—3—vlcarbamate
A solution of tert-butyl (35)-1-{(4-amino-2-fluorophenyl)-2-oxopyrrolidin-3-ylcarbamate
(0.329g) in ethyl alcohol (4ml) was treated with dry acetone (0.118ml) and titanium (IV)
40 isopropoxide (0.106ml) allowing the mixture to stir at ambient temperature for 18h. Sodium
borohydride (0.027g) was added in portions and the reaction was allowed to stir for a further
3h, before quenching with 35% aqueous ammonia (1ml)., The resulting precipitate was




carbon tetrabrom de (0.136g) and triphenyl phosphine (0.106g) were added. The
reaction was warnmed up to anbient tenperature and stirred for 18h under
nitrogen. The m xture was diluted with DCM and washed with vvatgr. lm]fﬂ
separated organic | ayer was dried 20 (hydrophobic frites) and c rﬁcé gﬁ[ ed
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SPE (Silica, eluting with cyclohexane: ethylacetate 10:1 to 2:1) to give
the title conmpound (0.09g) as a beigeggolid. Mass spectrum Found: M+ 506
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tert-Butyl

(39)-1-[ %ntt WAr0s iy (i sobutyry] am nol phenyll 2- oxopyrrolidin-3:yl carbamat e

ety SR R opheny) - 2 oxgpyry o] g1 3y car bamat e
20 Mass spectrum: Found: MH’ 352

Intermediate 139

tert-Butyl (38)-1-[2-fluoro-4-(propionylamino)phenyl}-2-oxopyrrolidin-3-ylcarbamate
Mass spectrum: Found: MH" 366.2

25
Intermediate 140
tert-Butyl (3S)-1-{2-fluoro-4-[formyl(isopropylaminolphenyl } -2-oxopyrrolidin-3-
ylcarbamate

98% Formic acid (0.344ml) was added to acetic anhydride (0.718ml) at 0°C. The mixture was
30 heated to 60°C for 2h, cooled to ambient temperature and diluted with dry tetrahydrofuran
(6mi). The reaction was cooled again to 0°C and treated with a solution of ters-butyl(35)-1-
[2-fluoro-4-(isopropylemino)phenyl}-2-oxopyrrolidin-3-ylcarbamate ~ (0.10g) in  dry
tetrahydrofuran (6ml) in dropwise manor, before allowing to warm up to room temperature
and stir for 2h. The solvent was removed under reduced pressure to give the title compound

35 (0.10g) as a pink gum. ;
Mass spectrum: Found: MNH," 297

Intermediate 141
N-{4-{(38)-3-Amino-2-oxopyrrolidin-1-yl]-3-fluorophenyl }-2-methylpropanamide

40 tert-Butyl (35)-1-[2-fluoro-4-(isobutyrylamine)phenyl}-2-oxopyrrolidin-3-ylcarbamate
(0.086g) was dissolved in methanol (2ml) and cooled to 0°C using a salt/ice bath, Acetyl
chloride (1ml) was added dropwise, and the mixture left to warm to room temperature. The




10 dissolved in DCM (4m ) and the m xture cooled to OC using a salt and ice
bath. 2 Methyl propanoyl chloride (0.041m) was added dropw se, and the

m xture left for 4h and then concentrated under reduced pressl]ﬁeJUNdllll’jl ve a
white solid. The solid was purified by SPE (benzenesul phonic acid on
silica, mYOanBi3v®d ution) to give the title conpound (0. 08BGN/FRI2/482hi t e
solid. 15 Mass spectrum Found: NEW 380 Using simlar chemstry, the

foll owi ng were prepared: |nternediate 938 tert- But yl

(3S)-1-[4-(acetyl am no) - 2-fl uorophenvl | - 2- oxopyrrolidin-3-vlcarbamate 20
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pressure Msgmetrmm@om‘tl\ﬁfé’&rﬁound '35 (0. 10g) as a pink gum Mass
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Intermediate 145
2-(2-Bromoethyl)-5-chlorothiophene
20 To a solution of 2-(5-chloro-2-thienyl)-ethanol* (12.2g) and triphenylphosphine (21.4 g} in
anhydrous THF (150 ml) at 0°C was added carbon tetrabromide (27.5g). The reaction was
stirred at 5°C for 15min then at room temperature for 2.5h. Ether was added and the reaction
was then filtered and the filtrate concentrated. The resultant residue was purified by flash
column chromatography (silica, eluting with cyclohexane:DCM 8:1) to give the tifle
25 compound (15g) as an oil.
"H NMR in CDCl,: §3.27 (2H, t, J 8 Hz), 3.53 (24, 1, J 8 Hz), 6.66 (1H, d, J 4 Hz), 6.76 (1H,
d, J 4Hz) ppm.

* Schick et al., J.Amer. Chem. Soc., 70, 1948, 1646.
30
Intermediate 146

2-(5-Chlorothien-2-yl)ethanesulfonyl chloride

To a stirred solution of Intermediate 145 (14g) in acetone (125ml) was added an agqueous
solution of sodium sulphite (10.5g in 125ml of water). The reaction was heated at reflux for
35 18h then concentrated to yield a pink solid, which was dried under vacuum at 50°C for 18h. A
suspension of the salt in phosphorus oxychioride (90ml) was heated at 150°C for 2.5h. The
reaction was concentrated and DCM and water added to the resultant residue. The organic
portion was collected, concenirated and the resultant oil purified by flash column
chromatography (silica, eluting with petroleum ether:toluene 7:3) to give the title compound
40 (12.47g) as abrown oil.
'H NMR in CDCl,; $3.70 (2H, m), 3.22 (2H, m), 6.72 (1H, d, J 4 Hz), 6.79 (1H, d, J 4Hz)

ppm.
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spectrum WOOE3IML1 266 | nternediate 144 15 PCT/EP02/14826
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chloride (0.03ml) then stirred for 2h at 0 °C (solution colour change noted during this

time:clear to yellow to orange to pink). The solution was allowed to warm to room

temperature, diluted with DCM and washed with saturated sodium bicarbonate. The yellow

organic.layer was dried (hydrophobic frit) and evaporated under nitrogen to give a pink solid
20 which was purified by SPE (silica, eluting with DCM then ethyl acetate) to give the titie

compound (0.068g) as a white solid.

Mass spectrum: Found: MH" 388

Intermediate 149 ,
25 N-{4-[(3S)-3-Amino-2-oxopyrrolidin-1-yl]-3-fluorophenyl} methanesulfonamide
hydrichloride
A solution of Intermediate 148 (0.066g) in methanol (5ml) was treated with acetyl chloride
(0.5ml) and stirred under an atmosphere of nitrogen for 6 hours then stood for 48hr. The
solution was evaporated under reduced pressure to give a white foam which was purified
30 using SPE (C18, eluting with water) to give the hydrochloride salt as a white foam (0.055g).
The hydrochloride salt was applied to SPE (silica, eluting with DCM:methanol:0.88(SG)
aqueous ammonia 100:10:1) gave the title compound (0.033g) as a clear glass.
Mass spectrum: Found: MH+ 288
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In vitro assav for inhibition of Factor Xa (1)




Internedi ate 147 tert-Butyl

(3S)-1-(4-am no-2-fl uorophenyl) - 2-oxopyrrolidin-3-yl carbamat e ﬁlﬁqghqgmon of
Internmediate 95 (2.50g) in ethanol (220nml) was added under vacuumto 10% 5
pal | adi um on carbon (1.54g , 50% wet). The resulting suspension was stirred
under an worm@gees e of hydrogen for 16h, then filtered thmrargroOedseéer "'’
washi ng thoroughly with ethanol. The conbined filtrates were evaporated
under reduced pressure to give a grey $am which was purified by SPE - SCX
(eluting with 10%0.88 (specific gravity) aqueous anmonia in nethanol) to
give the title conpound (1.985g) as a white foam 10 Mass spectrum Found:
MV 310 Internediate 148 tert-Butyl (3S-1 -{2-fluoro-4
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elhut ihng wWig, by Yor iitionSr FAGor WP cgl ori deI sal t als a white foam (0.055g).
The rochiori de sa S, appl | 0.SPE (silic Ut n i th. .
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20 of: 50mM Tris-HCl, 150mM NaCl, 5SmM CaCl,, pH 7.4. containing human Factor Xa (fina}

conc. Of 0.0003U.ml-1). Compound and enzyme were preincubated for 15min prior to

addition of the substrate (final conc. of 10 pM). The reaction was stopped after 3 hrs with the

addition of H-D-PHE-PRO-ARG-Chloromethylketone. An LIL-Analyst fluorimeter was used

to monitor flucrescence with 485 nm excitation/535 nm emission. To obtain ICs; values the

25 data were analysed using ActivityBase® and XLfit®.

Calculation of Ki values:
Ki =ICs0/(1 + [Substrate}/Km) .
The Ki value for the above assay can be obtained by dividing the 1Cs, value by 1.6.
30
All of the synthetic Example compounds tested by one of the above described in vitro assays
for Factor Xa exhibited mhibitory activity.

Preferably compounds have a Ki value of less than 1M (Examples 1, 2, 3,4, 5, 6,7, 8, 9, 11,
35 12,13,14,15, 16,17, 18, 19, 20, 21, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 53, 55, 56, 57, 58, 60, 61, 63, 63, 64, 65, 67,
68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 110, 111, 112, 113,
117, 118, 120, 121, 122, 123, 125, 128, 129, 132, 133, 135, '136, 137, 138, 139, 140, 141,
40 142, 143, 144). More preferably, compounds have an Ki value of less than 200nM (Examples
1,2,3,4,5,7,8,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 24, 25, 26, 27, 28, 29 30, 31, 32,
33, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 53, 55, 56, 57, 58, 60, 61, 62,



99 Conpounds of the present invention (Exanples 2, 19, 20, 21, 22, 23, 52,
73, 83, 85, 89, 90, 102, 105, 123, 124, 125, 127) were tested for their
Factor Xa inhibitory activity as determned in vitro by their abll %y to

i nhi bit human Factor Xa in a chronobgenic assay, using N ac-

benzyl oxyou000/#§392D- Arg-d y- Arg-p-nitroanilide as the chrormgeﬁmocllmzbst rate.
Conmpounds 5 were diluted froma 10nM ib ck solution in dinethyl sul foxide at
appropriate concentrations. Assay wa (gerformed at room tenperature using
buffer consisting of. 50mM Tris-HCI, 150mM NaC, 5nM CaCl2, pH 7. 4.

contai ni ng human Factor Xa (final conc. of 0.0015 U.nil- 1). Conpound and
enzyne were preincubated for 15mn prior to addition of the substrate
(final coBR.6406530008, 69, TALT1; QG BN76YAS, 78 DR B682a R34, )86 BAEBE, 8] Sl

adC[i}' tphténp 9% @»beﬁsl‘ 96007, bh’@klﬁ'od b2 hb?ofogoims 107, 108, 110, 112, 113, 120, 121,

Pl us pl at ﬁéﬁ&% &%é)ﬁjgg% ? %iolﬁg’n Oﬁ; llﬁ%gzﬁg%’gmg'alnﬁef@ lﬁggﬁg)ﬁn Y¥® obtain
| C50 val ueerqwef%hcwedah@ws@dfahwﬁ&smm W Baded.d) Sahd KLflRe %) . In

vitro assag, 1501 6,i1ahishie,20/21024, BACI6027, X8, 20230, BB, 4, B8,GDIMA; 4C01pe3jAds4sf t he
present i py et koW, 63,156 59766h, 6@l 70t ML, F6ast 9B, ?éasa 301 B, BArYs, sQQUiag Ly as

det erm neg, i t 42 I

fl uorogenlgl dﬁ % JS 9“?%7 I%’Fiilotjmgi Hoyi% lh(g%?(]ééz}%ﬁl?%d:qgegéym gargl ni ne

am de as 13 r% @%1 14Hhrad mpstpre haves e of lgs§ than omvi

st ock sol u@nMrl,i3n4dh, ﬁrz&,hylléulif 04, lde1@i7, 18pH, @pr24ak6; 28028; 8At30aB6,8R539, Assay

\gas pagll‘oowraﬂ a3, 4ch;nu55 2B1ET 48, U0, S0US, B% uéd, 65, 17017§I7§t8m92§3 E@f}‘ 875ﬁm(\/:c |
ris c | i na

”?k{a”f' 19T 3R, 122 otz 096 3281109 TR g6, 9, (1)

prlor to %dl i of the substrate (final conc. of 10 M. The reactlon was

stopped after 3 hrs with the addition of

H- D- PHE- PRt GorGhdasiireriert bfhristoniben tithe(PTI L- Anal yst fluorimet er vvas used to

oni t orysf bmaaqs 58 CERA Yhed b sBditin ABRXGIBh (A6 535 grf ' n 1C50
Cal cul at i §ﬁ8 %%:‘Tlﬁs&a 18 Wem%ﬁ&‘ﬁ‘?rﬁ%u ‘gﬁ% %ﬁé‘t X# for t he

above assaym@ah 45€-obt ai ned by dividing the |1C50 vaI ue by 1.6. 30 All of the

synt het i c ThxETpdstis perfipmehatS 78@ i pdatib yuvettes cofitaining aabapmeticisgidrentived SOpL vi tr o
assays fof cilrael Qlasi@ oK Bttt 20, bNNBRI DMISY RAE bbntiol ¥r 2%1%?{5@@&&;1 pogRgounds

have a | 9, 11,
35 12, 3““ H’g D&‘gt 7‘“&%"; n%?g 3%1515538 t‘}%“’e 952[}[@[5981513%{ 30, 31,
32, 33, 3% 63* agepncopira esipe 'ty a%sedzlaomerﬁm% Is pippetipd mtpgactsy 51
53, 55, 5ewvete Thg mneere lencube@d fqaslmleat HEC @vfore @ngegﬂuhgf ﬂvqnbop@snm, 74,
75, 76, Tihixtik®, (c6Rpri€hl LdbphiliSed, rabBit mmbsﬂastﬁe and Zalcih cBRridOGyhi@ilis 92, 93,

94, 95, 9Rcomfitutedtn d%%nedlﬂﬁer é]s%r mlaQ@fact&Qﬁs ?nls%cn&ngﬁ 04QddindP8s 110,

i éé i % thf%@'bmkg}éa T 118tln' hmer is automaﬁcai]]y sfarte d contlﬂue& nntil t%e %]h w3 135,
clotted. The tlrne to c]ottmg was recorded (normal range for human plasma is 10-13
seconds).

Method for measwrement of prothrombin time (PT) — Test 2

30 Blood is collected into a sodium citrate solution (ratio 9:1) to give a final concentration of
0.38% citrate. Plasma is generated by centrifugation of citrated blood samples at 1200 xg for
20min at 4°C.

The PT test is performed at 37°C in plastic cassetles and using a MCA210 Microsample
35 Coagulation Analyzer (Bio/Data Corporation). For assay, 25 ul of plasma containing test

compound at concentrations ranging from 0.1 to 100 uM (made from a 1 mM stock solution

in 10% DMSO and plasma) and 25 ul of Thromboplastin C Plus (Dade Berhing) are

automnatically injected into the cassette. Upon addition of the Thromboplastin C Plus, the

instrument determines and records the time to clot (normal range for human plasma is 10-13
40 seconds).

General purification and anatytical methods




40 142, 143, 144). More preferably, conmpounds have an Ki value of |ess than
200nM (Exanples 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 15, 16 1]%02]16?5, 19,
20, 21, 24, 25, 26, 27, 28, 29 30, 31, 32, 33, 36, 37, 38, §E§ 41, 42,
43, 44, 45, 46, 47, 48, 49, 50, 51, 53, 55, 56, 57, 58, 60, 61, 62, 0 6 JUN
2006 WO 0@ bB&absPCT/ EPO2/ 14826 100 63, 64, 65, 67, 68, 69CT/EPI2/ViB6 72, 74,
75, 76, 77, 78, 79, 80, 82, 83, 84, 85, 86, 87, 88, 89, 91, 92, 93, 94, 95,
96, 97, 98, 99, 100, 102, 104, 105, 108! 107, 108, 110, 112, 113, 120, 121,
122, 123, 125, 128, 129, 132, 133, 135, 136, 137, 138, 139, 140, 141, 142,
143, 144) , even nore preferably conpounds have a Ki value of |ess than
20nM (1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 5 14, 15, 16, 17, 18,

19, 20, 21, 24, 25, 26, 27, 28, 29, 30, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 5301513 62, 64, 70, 72, 75, 76, 77, 78, 79, 80, 82, 83, 84, 85,
86, 87, 88, fw %d 93, 95, 96, 97, 100, 104, 107. 110, 112, 120, 121, 122,
128, 129, Ansbytical HPLG 35 cengfycted png Supeiposih hE ABZABLUS pelumpy ipimy 3eBcmy¥ ¢

pr ef er abl W.6ouniBleldtingeiie(.2%KHCOA] el ©61 Megsmomom acét@a lvh (Wbier Gsolvént &), 7, 8,
11, 12, 513nd 99% aketonitifie add 0.03%, HGQ,H #Dwatéd (soRent B)! usidg the2Rilowig ebftion 38, 39,

10 40, 41, . . AP, 4 4 5 ur ol 2 , 18,
70, 80, awidty b4 ﬁﬁg‘ﬁéé’ﬁ 0542 g8 B, 8- e boup 2344 7,
122, 128, Dipues 10953098 it a floyg rate ofgd mi/ménutes Agysiem, 4 The sngss speptra ABLWEe £ o
measur emem¢conded pnat Fisaps BYiGhPlatform 10855 )spackroBEionusing eleestosprey pobitivetionisatiomdi um
citrate sqBstvor givalID afd MINHY @b}éaﬂ@fif,ﬁsmax_l elmfelﬁmj ﬁéghﬁfdaiofglﬁaﬁog [@8% |
citrate 2 ntrifugation of citrate ood sanpl es at
1200 xgmf gkﬁ%ﬁ}gﬁﬂﬁéﬁwgﬂ@%ﬁgt est is performed at 37C in plastic
cuvettes containing a magnetic ball bearing. 50L of citrated plasm and

ei t her 25 Hopmp §o6ipNVSES gecordsAt pong or Brakar| DBK 48%YHe omssiuereter2 9sipgli ssol ved
i n DMSO amdrathiethylsfisheian tha@ttemalampadd#d8% DMSO t o gi ve 0. 4% DMSO final in assay)
at a concentration of 7-times the final desired concentration is pippetted
into e cuvehte. This mxture |s.incubat for.lmn. 7 fore addi ng
1000 of 't RS pPemi el Bt & doBat M eRbRR it linpfn B el

t hr onbop! £SMmorption feithe the Tirshéf ‘HH‘&B%?W"P@" gesprsrretled Fithd<ESH- di sti 1l ed

wat er as per nmanufacturer's [Sigma] instructions). On addition of 25 the

thr _olrrboEI st NYifELsd Uiiboprep N ferd M@ Iméthod3UivRerBt the ahdtyrif t wad @dnﬁdﬂl? b$ORigh nued

until the pleagna. [gh%g] range
for hungn ol ﬁg@eggd“% amg g@ggﬁ.ﬁ?ecﬂ]%ﬁj}gfcmn %%i?éﬂtgﬂgfﬂg%ronbi n
time ( o BGO.H i3 vk 3¢, 996 g e et 0o 7 98 4 oUW | on
(ratio 9: gyadicat glption conditions) 0-¢ Gyeiaptes 4Be h.00F0 minuteode3Q%eRy: £0-8.9 mighEs | s

gener at ed 30%B¢ 89t9.0 inbgadsi 39R>BL4H; | % 0-0.0 aninlntk0 8500BaAPOamiabted 2000%PB Ao 20m n

at 4% IAh R0l Trate T 8rril SaiMids? QEyIReh Bt TRV Gilicd 0L Ivkhich RSS! WRSrigRded S N a
MCA2 Q}’

25

Mass Spectrometer on detecting the mass of interest.
Hydrophobic frits refers to filtration tubes sold by Whatman.

SPE (solid phase extraction) refers to the use of cartidges sold by International Sorbent
Technology Ltd.

30
TLC (thin layer chromatography) refers to the use of TLC plates sold by Merck coated with
silica gel 60 554,

35



35 Coagul ati on Anal yzer (Bio/Data Corporation). For assay, 25 ul of plasm
contai ning test conpound at concentrations ranging fromO0.1 to 100 uM (made
froma 1 mM stock solution in 10% DMSO and plasma) and 25 ul lPﬁJUN 2006
Thronbopl astin C Plus (Dade Berhing) are automatically injected™nto the
cassette. WPOHOBELE ti on of the Thronboplastin C Plus, the POTEtRORAEDG
determ nes and records the tine to clot (normal range for human plasm is
10-13 40 seconds). General purificat?®h and anal ytical methods 0 6 JUN 2006
WO 03/ 053925 PCT/ EP02/ 14826 101 LC/ M5 Met hod Anal ytical HPLC was conduct ed
on a Supel cosi| LCABZ+PLUS colum (3pm 3.3cmx 4.6mmID) eluting with 0.1%
HCO2H and 0.01 M anmoni um acetate in water (solvent A, 5 and 95%
acetonitrile and 0.05% HCO2H i n wat egag! vent B), using the follow ng
elution gradient 0-0.7 minutes 098, 0.7-4.2 mnutes 0-+10098B, 4.2-5.3

m nut es 100%3 5.3-5,5 mnutes 100--'0%B at a flowrate of 3 m/mnutes
(System 1}-.4A W‘Wﬁ%gf@ﬁ@@% 5 (MB) were recorded on a Fisons VG Platform
mass spectronmeter using electrospray positive ionisation [(ES+ve to give
WH and M NH4) + nol ecul ar ions%lzor e ectrospray negative ionisation [(ES- 10
veto give (MH)- nolecular ion "H nnr spectra were recorded using a
Bruker DPX 400MHz spectroneter g? tetranet hyl sil ane as the external

standard. 15 Biotage' chreratefra refers to purification carried out

usi ng equi prent sold by D or oratlon (either the Flash 40i or Flash
th KPSi|. Mass directed autoprep refers to
nmet hods where the materlal S purlfled by high performance |iquid

chr omat ogr aphy on a -HPLCABZ¥ 5pm colum (5cm x 10mmi.d.) with 20 0. 1% HCO2H
in water and 95% MeCN, 5% er (0.5% HCO2H) utilising the foll ow ng
gradient elution conditions:” 0-1.0 mnutes 5%8, 1.0-8.0 m nutes 5--'30%B,
8.0-8.95m nutes 30%B, 8.9-9.0 m nutegD30-+959B, 9.0-9.9 m nutes 95%B,
9.9-10 m Pydem: 95-*09B at a flow rate of 8m minutes-' (System 2). The

G I son 20 fractl on oII ect% olas triggered by a VG Platform Mass

Spect rone er on Eeﬁ%clfpsﬁ thé®hass of interest. 25 Hydr ophobic flits refers
to filtration 4 d by Wat pa SRE (solid phase extraction) refers to
the use of ca alz Sorbent Technology Ltd. 30 TLC
(thin layer pphy) refe e use of TLC plates sold by Merck
coated with

a

—(C2_3)alk / 7 7

each of which optionally contain a further heteroatom N,

Z represents an optional substituent halogen, -CH,NH,, -NR°R" or -CN,
10 Z’ represents an optional substituent halogen, -CH2NH,, or -CN,

alk represents alkylene or alkenylene,

T represents S, O or NH;

R? represents hydrogen, -C, ;alkylCONRR®, -C,.3alkylCO,C, salkyl, -Gy salkylmorpholino, -
15 COzC].4aIkY], or -C,.;alkleOzH;



35 0 6 JUN 2006 WO 03/053925 PCT/ EP02/14826 1. A compound of fornula (1): Y
5 wherein: R represents a group selected from -(Ca)alk 102 Claine mS S
Z Z S each of which optionally contain a further heteroatom 7
represents an optional substituent hal ogen, -CH2NH2, -NR R' or “CN UPB z
repr esent swanpsagsdzenal substituent hal ogen, -CH2NH2, or - CNcpBkFoigR@sesents
al kyl ene or al kenylene, T represents S, 0 or NH, R2 represents hydrogen,
-Cl _3alkyl CONR R, -C, 3a] 1ry1C02C, 4al k1>ﬂ3 -C, _3al kyl norpholino, - 15
C02C34al kyl, or -C, _3al kylCO2H;, O 6 JUN 2006 WD 03/053925 PCT/ EP02/ 14826
103 X represents phenyl or a 5 or 6 nenbered aromatic or non-aronmatic

het erocyclic group containing at |east one heteroatom selected fromO0, N or

S, each ofx \fé};krs&nds et iopa3s Lo 6 meHAshdd! atbRekidYr Qorﬂm&%ﬁibpﬁetéiﬁ&y%ﬁ& %éoubr om

hal - |

Al kyD) ( %fsciﬁdf%ﬁ‘{hftﬂ%mﬁ%%@%ﬁ e R P o U B
-S(O oR’, "f'a’t“tgt@)%?\lﬂws selected fy P’@s%ﬂ?@“:('C)N » & ls*ﬁlﬂf%]t t }‘Rny e NRIREr om
hydr ogen, -N@opgéﬂpzﬁwl)(‘?}@ aHRICOC, @yl al-NESOLR®, OCRByIORR FE(OYRAOZ,

- N( G, 4al k)1 GRIR?, -s(OV kA g aRb NHSO2R , QOal kyl OR", - C(OR

-C(ONR R, -S(O)X or S(O) NR R', or (||) phenyl or a50r 6 menbered 10
aronati c Qr non-arqnati.c heterocyc I c,grou nt ai nj | east one

het er oat on§ E"@F"@E‘E‘%@)?F‘@ﬁﬁ‘mﬂ" sqlpctsid from hydroge h PR i‘lf‘ﬁn(ﬁﬂ“‘i} @Ubst i tuted

by 0-2 groGBs dBBEt SO r-DE:#TayMEGER), -NHCOC, alkyl, NHSO:R‘ CoualkylOR",
C(O)R®, -C(O)NR'R®, -S(0),R’, or -S(O),NR’R®, or (ii) phenyl or a 5 or 6 membered
10 aromatic or non-aromatic heterocyclic group containing at least one heteroatom selected from
O, N or S, each of which is optionally substituted by 0-2 groups selected from: halogen, ~CN,
-Ciualkyl, -CF;, (CH),NR'R®, -(CH,),N'R°R°CH,CONH,, CoalkylOR’ -C(O)R®, -
C(O)NR'R", -S(O),R", -S(O),NR'R", =0, oxide to a ring N, -CHO, -NO, and -N(R)(SO,R);

15 R*and R® independently represent hydrogen, -C,_salkyl, or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an
additional heteroatom selected from O, N or S, optionally substituted by C,4alkyl, and
optionally the S heteroatom 1s substitited by O i.e. represents S(O),;

R° represents -C,_salkyl;
20 R* represents hydrogen or -C;.salkyl;
n represents 0-2;
and pharmaceutically acceptable dertvatives thereof.

2. A compound according to claim 1 wherein Y represents (i) a substituent selected from

25 hydrogen, halogen, —CN, -C,_alkyl, -C,alkenyl, -CF;, -NR*R®, -NO,, -N(C,_alkyl)(CHO), -
NHCOC, jalkyl, -NHSO,R", CMallcleRd, -C(O)R®, -C{O)NR'R®, -S(0O),R", or -S(O),NR*R®,
(ii) phenyl optionally substituted by 0-2 groups selected from: halogen, —CN, -C,_jalkyl, -CF,,
-(CH,),NR°R®, Co.alkylOR?, -C(O)R®, -C(O)NRR®, -S(O),R®, -S(O),NR’R®, -CHO, -NO,,
and -N(R*SO.R"), (iii) a 5 or 6 membered aromatic or non-aromatic heterocyclic group

30 containing at least one heteroatom selected from O, N or S, each of which is substituted by a
group selected from: -S{O)R%, -S(ORNR'R", -NO,, or -N(R*)(SO,R®, or (iv) when R’
represents

)z
or
_(c2_3)a1k~(/E_z.

S



-C, d4al kyl, -CF3, (CH2)INR R', -(CH2) XN R R'CH2CONH2, (0. al kyl OR", C(O)W -
CCONRR', -S(OnR, -S(O2NR2R', =0, oxide to aring N, -CHO -NOX®2, and
-N(R)(S®2R); 15 R and e independently represent hydrogen, - n??phé‘lhﬂﬁ or
together with the N atomto which they are bonded forma 5-, 6

menbered We@@3/03923 ic ring optionally containing an addi tip@mmlpofyezsgg oat om
selected fromO, Nor S, optionally substituted by C, .gal kyl, and

optionally the S heteroatomis substit@ted by O i.e. represents S(O,,; R
represents -Cl.6al kyl; 20 R represents hydrogen or -Cl_6al kyl; n represents
0-2; and pharmaceutically acceptabl e derivatives thereof. 2. A conpound
according to claim1l wherein Y represents (i) a substituent selected from

_25 hydr ogeg Qef] b TEMJ: cl oup E’}gng at V2,
?I:Eg)lﬁ%l Qéafg%@?f’m‘&s‘;%gf %g%é\% H °r Ei“i )°fﬂﬂ§§4elr?? ?F %Plzt uted by

2 gr oupgroups e@@le@recf r dram: haﬂrdgeqn; . - Gﬁuﬂl&]rlkyl-CFa,CFS(,CHz)n ,NR R",
00 01dl ky{CHR)NICRITH/CONKL) QIRRIRJIOR, SICANR], -CRYBIRZRIRBE(0) RTCHS(O: IR, and
-N(R XS@&:&eto(a'rHﬁ)N aCﬁP NS, ﬁﬁmﬁfﬁ%’f‘ matl c or non-aromatic heterocyclic
e e

group 30 contai ni ng "at ast’ one eroat om sel ected from0, N or S, each of
which is substituted by a selected from -S(O$, -S(O2NR R', -NO2,
or N(R )(S@Wmoubﬁaﬂ(cpr@)ng\mg' whereipr esents - (C2-3)al k or -(C2-3) alk 0 6
JUN 7006 MRepdédb3OnbupllctBCTéP02/ 14826 Y represents a 5 or 6 nenbered
aromati c or non-ar OITB.tI c heter ocycl ic group containing at |east one

het er oat om seI 2 g pf which is optionally substituted
CNZ - Cl. 4al kyl, -CF3, -(CH2)"NR R",
ocm -C(ONRR', -S(OnR,
SOX|detoar|ngN -CHO, -N®2, and N(R)(S®2R). 3. A

conpound accordl ng to claiml wherein: R represents a group selected from
-(C2.3)alk -(C2-)alk S Z represents an optional substituent hal ogen,

-(Cz.a)anc@z
-(cz_gmk—@z
S

Z represents an optional substituent halogen,
10 alk represents alkylene or alkenylene,
T represents S, O or NH;

R? represents hydrogen

15 X represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic group
containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by 0-2 groups selected from: halogen —CN, -C,_salkyl, -CF;, -NR'R®, -(CH;,),OR°",
-C(O)R®, -C(O)NR’R®, -S(O),R®, -S(O),NR’R";

20 Y represents (i) a substituent selected from: hydrogen, halogen —CN, -C,4alkyl, -CF;, -
NR'R?, -(CH,),0R°, -C(O)R’, -C(O)NR’R?, -8(0),R°, -S(O),NR*R®, or (ii) phenyl ora 5 or 6
membered aromatic or non-aromatic heterocyclic group containing at least one heteroatom
selected from O, N or 8, each of which is optionally substituted by 0-2 groups selected from:
halogen —CN, -C;_satkyl, -CFs, (CH,).NR’R®, -(CH,),0R", -C{O)R®, -C(O)NR'R®, -S(O).R’, -

25 S(O),NR'R";

R* and R® independently represent hydrogen, -Cy.salkyl or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an



10 alk represents al kyl ene or al kenylene, T represents S, 0 or NH R2
represents hydrogen 15 X represents phenyl or a 5 or 6 menbered aromatl c or
non-aromati ¢ heterocyclic group containing at |east one bet erbbtdNI¥8| ect ed
fromO, Nor S each of which is optionally substituted by 0-2 groups

sel ect ed womnsbesogen -CN, -Cl. 4al kyl, -CF3, -NR R', - (CHRrT®PRo2/148268C( O W
-GOVT", -S(OJR, -s(O2NR R'; 20 Y represents (i) a substituent sel ected
from hydrogen, hal ogen -CN, -C, 4al kyl05-CF3, - NR R', -(CH2)o0R, -C(OR,
-C(ONRR', -S(OX, -S(0)2NR R*, or (ii) phenyl or a 5 or 6 nenbered
aromatic or non-aromati c heterocyclic group containing at |east one

het eroatom selected fromO, N or S, each of which is optionally substituted
b{ ngfllgrgméo hAGHAGNI Rk O3 QOGN S bk %ﬁ% Lmbsp&‘fa by CGRYNR R
mdependeﬂl?tf"ﬁ?l Y%V\éélé m?‘?%ﬂs@ﬁ’éﬁmcsgiééﬁﬂf&?‘iese é t her W|th the N atomto
whi ch t hByrepregentsofraetkviiorm a 5-, 6- or 7- nembered heterocyclic ring
optionall m@m&:ﬁtﬂ&ng an 0 6 JUN 2006 WO 03/ 053925 PCT/ EP02/ 14826 105

addi ti oqagnd%h%ga;tﬁmysﬂ%%fgﬁ%gmgg B&reor, and are optional Iy substituted
by Cl4al kyl,” optionally the S heteroatomis substituted by 0 i.e.
represents S(O),,, R represents-Cl. 6al kyl; n represents 0-2; 5 and

phar maceuti & #pTpound aseArame do slaim 3 wherin Of Teprcsents fikp substitugnt selesisdommd

accor di nghydaogeh,ahm@ny\heNel IH}(ikerpﬂ?Es ENRR"( HICHR),ORHS{ORENIC(ORNRBE,ed from
hydr ogen, sf®lregen .-S(OSNRR lke)i 1 o tﬂ)gﬁ;’ sublfitited by ((FRoupRselectedChEMR

-C(O NEI’ORhS? Fg @:R g{})[) )q( t&%&bsgﬁ? et ut ed by
0-2 groups s%eP’EC e’g f‘f RIS K ?ﬁ/}? )FLNR’ R',

- (CcH2) 10Rend -S(Q) doyromﬂm 05 N 12th‘CF?°>’° Ci#PP a 5 or 6
menber ed emmangctlmst mrhetcr@m scdrchétﬁemc@,)l‘ébrﬁ gpbgbwhlcbmtsabsumgi tyta | east

one heterg@hpm]&wdef&ﬁds@m-éqowmkbSr(xe)aﬁﬁbnqi'rmse:hsi s substituted by a
group selected from -S(O,R, -S(0)2NR R', or (iv) when R represents

-(C2-3)al k or -(C2-3)alt=s and Z represents an optional substituent hal ogen,
Y represents JCp,)alk—6 @ #d aromatic or 15 non-aromatic heterocyclic
group containing at |es one heteroatom selected fromO, N or S, each of
which is optionally substituted by 0-2 groups sel ected from hal ogen, -CN,

- Cl. 4al kyl, or

‘((:2-3)311(4(3_Z

S

and Z represents an optional substituent halogen, Y represents a 5 or 6 membered aromatic or

15 non-aromatic heterocyclic group containing at least one heteroatom selected from O, N or S,
each of which is optionally substituted by 0-2 groups selected from: halogen, -CN, -C;_alkyl,
~CF3, {CH,).NR'R®, (CH,),OR’, -C(O)R’, -C(O)NR’R, -S(O),R", and -S(O),NR*R.

5. A compound according to claim 1 having the formula (IA):
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wherein:
R’ represents a group selected from:



-CF3, -(CH2),NR R', (CH2),OR, -C(OW -C(O)NR R', -S(0O)R, and -S(O 2NR R'.
5. A conmpound according to claim|l having the fornula (1A): @3 DN@ (ONO)
NOX | Y 20 wherein: R represents agroup selected from 0 j BO
WD 03/053925 -(Ca3)alk -(C2-3)alk 106 S S\ Z dZzZ' S each of which
optional | WOOm0E0Is a further heteroatom N, Z represents anPOEEPOD®IS26
substituent hal ogen, -CH2NH2, -NRRb or -CN, Z' represents an optional
substituent hal ogen, -CH2NH2, or -CN, 108 k represents al kyl ene or

al kenylene, 5 T represents S, 0 or NH, PCT/EP02/ 14826 R2 represents

hydr ogen, -C, _3al kyl CONR8Rb, - Cl-3al kyl CO2C14al kyl, -G -3al kyl nor phol i no, -
C02Clal kyl, or -Ci-3al kyl CO2H, 10 X represents phenyl or a 5 or 6 nenbered
aromatic or non-aromati c heterocyclic group containing at |east one

het er oat om sel ¢ of which is optionally substituted

by 0-2 groups om .7Z-C 1. 4al kyl , -C24al kenyl, -CF3,
NRttl, -NO2, iyl ) (CHO) , | kyl , -NHSO2R , Co4al kyl OR",
C(O)R - oY -S(O X, and -S(O) 2NR2e; 15 Y represents phenyl or a 5

or 6 menbered aromatic or non-aromatic het erocyclic group containing at
| east one heteroatom selected fromO, N or S, each of which is optionally
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each of which optionally contain a further heteroatom N,
Z represents an optional substituent halogen, -CH,NH,, -NRR" or -CN,
Z’ represents an optional substituent halogen, -CH,NH,, or -CN,
alk represents alkylene or alkenylene,
5 Trepresents S, O or NH;

R? represents hydrogen, -C,_3alkylCONR’R?, -C,_alkylCO,C;.alkyl, -C;.,alkylmorpholino, -
CO,C,alkyl, or -C,3alkylCO,H;

10 X represents phenyl or a 5 or 6 membered aromatic or mnon-aromatic heterocyclic group
containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by 0-2 groups selected from: halogen, —CN, -C,_qalkyl, -Cs 4alkenyl, -CF;, -NR"R,
NO;, -N(Calkyl(CHO), -NHCOC,alkyl, -NHSO,R®, CgalkylOR?, -C(O)R®, -
C(O)NR'R”, -S(0),R", and -S(0),NR°R",

15
Y represents phenyl or a 5 or 6 membered aromatic or non-aromatic heterocyclic group
containing at least one heteroatom selected from O, N or 8, each of which is optionally
substituted by 0-2 groups selected from: halogen, —CN, -C,alkyl, -CF;, -(CH,),NR’R®, -
CH,).N'R’R°CH,CONH,, Cq_salkylOR®, -C(O)R®, -C(O)NR'R", -S(0),R°, -S(O),NR*R®, =O,

20 oxide to a ring N, -CHO, -NO,, and -N(R*)(SO;R);

R? and R® independently represent hydrogen, -C; salkyl, or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an



substituted by 0-2 selected from halogen, -CN, -G 4al kyl, -CF3, -(CHz)BNRb
groups BR > - (CH2)"N RZRbCH2CONH2, C04al ky]OR, -C(OW C(O)NRBRb
-S(O"R, -S(0)2NRBR6, =0, 20 oxide to a ring N, -CHO -NQ2, ﬁla N0
-N(RB) (SO2R% RR and Rb i ndependently represent hydrogen, -Cl _6 k{}ll Qﬁr

t oget her W@ h3/033823N atomto which they are bonded form a 5(:T/1ﬁ>02/@182€-
menbered heterocyclic ring optionally, containing an 0 6 JUN 2006 WO

03/ 053925 PCT/ EP02/ 14826 107 additi oh&{ heteroatom selected from0, N or S,
optionally substituted by Cl4al kyl, and optionally the S heteroatomis
substituted by O i.e. represents S(O),,; R represents -Cl-6al kyl; Rd
represents hydrogen or -Cl_6al kyl ; 5 n represents 0-2; and

phar mac e uhddtidnhly heteropinadelceted fidry @, IV @§ I, ptiowiily s%bstﬁms@rmpcmnﬂkﬂ,cm ding to

o oup. ief‘gﬁ“ %’Mgsfl’“ﬁg?ﬁyg bl lghheiiler g, ¥ e esents 2

optional | her heteroatom N, Z represents an opti onal
subst i t ueRf rebresentgchydrog@ronvERealkykRat " or -CN, 15 Z' represents an optional
substi t genptephatAgen; - CHZNH2, or -CN, alk represents al kyl ene or

al kenyl engy le S, 0 or NH R2 represents
hydr ogen, %mg]a 1cy%%%\lf'{%%% eé%%al y% C2C1. 4al kyl, -C1_3al kyl nor phol i no,
) 6. A compound according to claim 1 having the formmula (IC):
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wherein
R’ represents a group selected from:

M
-(Co_s)alk‘@Z S \
z
S
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each of which optionally contain a further heteroatom N,

Z represents an optional substituent halogen, -CH,NH,, -NR'R® or -CN,
15 Z’ represents an optional substituent halogen, -CH,NH,, or -CN,

alk represents alkylene or atkenylene,



CO2C2-0al kyl, or -Ci-3alkylCO2H, 5 X represents phenyl or a 5 or 6 nenbered
aromati c or non-aronmatic heterocyclic group containing at |east one
het er oat om sel ected fromO, N or S. each of which is optional ll{ﬁ ngtmgi tuted

by 0-2 groups selected from halogen, -CN, -Cl. al kyl, -C2.aalkeny CF3,
-NRaR', -N®2, -N(C, .galkyl)(CHO, -NHCOCL-4al kyl, -NHSQ2R , Coal kyl OR",
-C(OR, - 10 CCONRR', -S(O"R, and-S(O 2NRaR"'; Y represents a substituent
sel ected from hydrogen, hal ogen, -CN, 1083. 4al kyl , - C2. 4al kenyl, - CF3,

-NRR', NO2, -N(Cl4al kyl)(CHO), -NHCOC'al kyl, -NHSQ2R , CO, 4al kyl OR, -
CCOR, -CONRR', S(O"R, or -S(0)2NR2R'; 15 R and e i ndependently
represent hydrogen, -Cl-6alkyl, or together with the N atomto which they
are bondedr fpestn® SO or®f;0r 7- nenbered heterocyclic ring optionally
containing an additional heteroatomselected fromO, Nor S, optionally

substituted by Cl4al kyl, and_ optionally th het eroatom i s substituted by
0i.e. repﬁ(‘j SGEReR!s Jydpgen, ﬁ~3ﬁy18@1ﬁi?‘1§§e?§gsalb&,§é?lkﬁ)k¥l’ T*a-# Ky mepbeline: hydr ogen

or - Cl. bal®3:C;j.salkyl, ceihsdled€@,H)- 2; and pharnaceutically acceptabl e
derivatiyes thereof. 25 7. A conmpound according to any of clainms 1-6 for use
in therap ica it o i,s1NngQ-: n ccordi ng
to any of Lidresand ?E‘%?F%;g%ﬁh%&ﬁeﬁpﬁé i S AR
exci pi ent .coNpMYE atdeastpnesheiespalon Aeecid Bemi g 196 Sarfgclh Pt aihiep s opliealhr t he
manuf act ursebstifutes bydeR gravpsiseledtedt from: helogene a€Ne iyl aCpaallienylt -Fuf-NBR'ng from a
condi ti on -NOgcep(ChhRyhCHANE! INHGOGC,Qilily NIESTROI CXalkyIUR DI I0p0)R*35- 40

10 C(O)NRR®, -S(0),R", and -S(O),NR°R";

Y represents a substituent selected from hydrogen, halogen, —CN, -C,.salkyl, -C,alkenyl, -
CF;, -NR'R®, -NO,, -N(Cyalkyl)(CHO), -NHCOC,salkyl, -NHSO,R®, Co.alkylOR?, -
C(O)R®, -C(O)NR'R®, -S(0),R%, or -S(0);NR*R®;

15
R® and R® independently represent hydrogen, -C,.alkyl, or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an
additional heteroatom selected from O, N or S, optionally substituted by C,.alkyl, and
optionally the S heteroatom is substituted by O i.e. represents S(O)y;

20 R°represents -C;salkyl;
R? represents hydrogen or -Cy._salkyl;
n represents 0-2;
and pharmaceutically acceptable derivatives thereof.

25 7. A compound according to any of claims 1-6 for use in therapy.

8. A pharmaceutical composition comprising a compound according to any of claims 1-6
together with a pharmaceutical carrier and/or excipient.

30 9. Use of a compound according to any of claims 1-6 for the manufacture of a medicament for
the treatment of a patient suffering from a condition susceptible to amelioration by a Factor
Xa inhibitor.
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