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Field of the Invention 5 The present invention relates to a novel class of
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conpositions containing themand to their use in nmedicine, particularly
use in the anmelioration of a clinical condition for which a Factor Xa
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Va with calciumions and phospholipid converts prothronbin into thronbin.
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have uti Lid¥ RSactiséa @qwﬂbi%@knsﬂﬁﬁﬁﬁrﬁof RE4N1akiB MEYR 88 Systemic coagulation
which resulis in the formation of life-threatening thrombi occurring 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 bloregulatory effects on
a number of cellular components within the vasculature and blood, (Shuman, ,M.A,, Ann.’ NY
Acad. Sci., 405: 349 (1986)).

35 A Factor Xa inhibitor may be useful in the treatment:of acute vascular+diseases such as,
coronary thrombosis (for example myocardial mfarctmn and unstable anglna),
thromboembolism, acute vessel closure associated with thrombolytlc therapy and
percutaneous transluminal coronary angioplasty, transient 1schem1c attacks, pulmonary
embolism, deep vein thrombosis, peripheral arterial occlusion, prevention of vessel luminal

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



ex-vivo, and in oedema and inflanmmation. Thronbin has been reported to
contribute to lung WO 03/ 053925 PCT/ EP02/ 14826 2 fibroblast proliferation
t hus, Facworo3Xssoemhi bitors coul d be useful for the treat mePcI/EPL2/$430@

pul nonary fibrotic diseases. Factor Xa inhibitors could also be useful in
the treatment of tunour netastasis, dpreventing the fibrin deposition and
net astasi s caused by the inappropriate activation of Factor Xa by cysteine
prot ei nases produced by certain tumour 5 cells. Thronbin can i nduce neurite
retraction and thus Factor Xa inhibitors may have potential in
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also been reported for use in conjunction with thrombolytic agents, thus permitting the use of
a lower dose of thrombolytic agent.

10 Description of the Invention

The present invention provides compounds of formula (I):
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each of which optionally contain a further heteroatom N,



Z represents an optional substituent hal ogen, -CH2NH2, NRaRb or -CN, Z
represents an optional substituent hal ogen, -CH2NH2, or -CN, alk represents
al kyl ene wpo oalokmeyl ene, T represents S, 0 or NH, 5 R2 repcegPnl/si8hydr ogen,
-C, _3al kyl CONRaRb, -Cl1_3al kyl CO2Cl _4al kyl, -d _3al kyl nor phol i no, -

Cc2d lalkyl, or -Cl _3al kylCO2H;, X rebresents phenyl or a 5 or 6 nenbered
aromati c or non-aronmatic heterocyclic group 10 containing at |east one

het er oat om sel ected fromO0O, N or S, each of which is opti onal |y

substituted by O- 2 gr oups sel ect ed from hal ogen, -CN, -Cl4al kyl,
" C24al ke oBoge ﬁ@ﬂ kmgbgﬁca L NHOOCL4al ky! |
; NHSOZRCE%(%Zfa &y gﬁ%’ e ° )nR and - S(0) 2NRaRb: 15 Y
r epr esenfs opefen @&B ?’]a{ﬂ‘ eé‘g?aé gen hal ogen, -CN,

- d 4al kyplk reprssgnth lisylgne or alkgydene,. NRaRb NO2 N( Cl4al kyl ) (CHO),
NHCOC14 allkyresenthBiS0 2RNHC04 al kyI ORd, - C(ORc, -C(ONRaRb, -S(OnR, or
-S(O)2I‘§RaRb or (ii) phenyl or a5 or 6 rrenbered aromati c or non-aronatic

het er ocy onta ast jgam 0O, N

or S, ea rec?f‘%% g’ﬁﬁo%en ag(%lcﬁNﬁagUbsH &? b"aﬁ(% barao ﬁl9()%@9)Ih];elct ed from

hal ogen, COg+aligl orcEs a’t‘I“W Ol cr3) - (CH2) nNRaRb - (CH2) nN+RaRbCI—|2CO\IH2,

Co-lalkylORd, -C(OR, - C(O)NRaRb -S(OnRc, -S(O2NR Rb, =0, oxide to a

ring N, xChdples eningt NG Rﬁ\)d peRbaYd arofatiand nRalondip ace@eicliy gi@pr esent
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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
25 additional heteroatom selected from O, N or S, optionally substituted by Ciqalkyl, and
optionally the S heteroatom is substituted by O i.e. represents S(O)y;
R° represents -C,_galkyl;
R? represents hydrogen or -C;.calkyl;
n represents 0-2;
30 and pharmaceutically acceptable derivatives thereof.

Further aspects of the invention are:
- A pharmaceutical composition comprising a 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.



WO 03/ 053925 PCT/ EP02/ 14826 4 The present invention also provides
conpounds of formula (1) wherein: R represents a group selected from cQz
| / Z Twoops®s)alk 2 S Z -(C-3)alk z S Z represent PCAEPOPI482hal
substituent hal ogen, alk represents al kyl ene or al kenylene, 5 T represents
S, 0 or NH R2 represents hydrogen; 4 represents phenyl or a 5 or 6
menbered aronmati c or non-aromatic heterocyclic group 10 containing at

| east one heteroatom selected from0O, N or S, each of which is optionally
substituted by 0-2 groups selected from halogen -CN, -C, 4al kyl, -CF3,
- NRaRb, ’Iﬁlg M BFention Qﬁ@x@wde&%&lﬁ%& fomﬁﬁé%ﬁm rein:S( O) 2NRaRb; Y
- C, 4al kyl (CHZ)nCRc -C(OR -C(ONRaRb, -S(O nR,
-S(O)2NRaRb or N enyl or a S enrbered aromatic or non-aromatic
het er ocyclic me7 het eroatom selected fromO, N
hal ogen - CN , -CF3, -(CH2)nNRaRb, -(CH2)nOR, -C(OW -C(O NrRaRb,
-S(O nRc, - S(O)2NRaRb 20 Ra and Rb independently represent hydrogen,
-G -6al kyl or together with the N atomto which they are bonded forma 5-,
het er oat om sel ected f 0, Nor S an optisgnal Iy substituted by
Cl4al kyl , quzl)a Z het er oat'om? uted by O i.e. represents
S(On; 25 R répresen 1 6al kyl; n repres 2 2; and pharnmaceutically
accept abl e salts or solvates thereof. WO 03/053925 PCT/ EP02/ 14826 5 In
anot her aspect, the present invention provides a conpound of formula (1)

S
Z represents an optional substituent halogen,
alk represents alkylene or alkenylene,

represents substl e sel ected from hydrogen, hal ogen -CN,
P&é@? i8E] ol
or S, each of opti onal | uted by 0-2 groups selected from
6- or 7- nmenbered heterocyclic ring opffiogpally containing an additional
having a fornmula (I1A);
-(C, yalk Z
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 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(0),R°’, -S(0),NR’R";

Y represents (i) a substituent selected from hydrogen, halogen —CN, -C,_salkyl, -CFs, -NRR®,
15 «(CH,),OR®, -C(O)R®, -C(O)NR’R®, -S(0),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, -Cy_salkyl, -CF;, -(CH,),NR'R®, -(CH,),OR", -C(O)R°, -C(O)NR'R®, -S(O),R", -
S(0),NR*R®;
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;.alkyl,
optionally the S heteroatom is substituted by O i.e. represents S(O),;
25 R°represents -Cy.alkyl;
n represents 0-2;
and pharmaceutically acceptable salts or solvates thereof.



R R N-SOO NO1 X I Y (IA whereini 5 R represents a group
selected from caz TS -(CO3)alk zSzZI S -(CGa-s)alk zS S:J_ S Z

S each ofweliBossepti onally contain a further heteroatom NPCI/RPepI483€Nnt S an
optional substituent hal ogen, -CH2NH2, NRRRb or -CN, Z' represents an
optional substituent hal ogen, -CH2NH29 or -CN, alk represents al kyl ene or
al kenylene, 10 T represents S, 0 or NH, R2 represents hydrogen,

- - 3al kyl CONRaRb, - Cl1-3al kyl CO2C1 al kyl, -C1-3al kyl norphol i no, -

CO2C14al kyl , or -Cl-3al kylCO2H;, 15 X represents phenyl or a 5 or 6 nenbered
ar omat i C [i9inofR aspba R p@sehﬁh&rnﬂsﬂgﬂohae %ourmﬁf&iﬂmarm 1@vink @3S tmuPne

het er oat selected fromO, N or S, each which is optionally WO

03/ 05392 CT/ EP02/ 14826 6 substitut qd by 0-2 groups sel ected from

hal ogen, -CN, -ClAal kyl, -C2 al kenyl ; éﬂCFB}l NRaRb, -NO2, -N(C1

al kyl) (CHO, NHCOCL- 4al kyI - NHSO2R, dagkyl ORd, -C(O R, - C(O NRaRb,
-S(0,,W and -S(0)2NRaRb;

H—<—Z }

dA)
wherein:
5 R'represents a group selected from:

each of which optionally contain a further heteroatom N,
Z represents an optional substituent halogen, -CH,NH,, -NR*R® or -CN,
Z’ represents an optional substituent halogen, -CH,NH,, or -CN,
alk represents alkylene or alkenylene,
10 Trepresents S, O or NH;

R? represents hydrogen, -C1.3a1ky1CONRaR", -C13alkylCO,C;4alkyl, -C;salkylmorpholino, -
CO,C,.4alkyl, or -C,;alkylCO,H;

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



5 Y represents phenyl or a 5 or 6 nenbered aromati c or non-aromatic

het erocyclic group containing at |east one heteroatom selected fromO0, N
or S, eacwomB/osdmeth is optionally substituted by 0-2 gromp3/Epet/eseed from
hal ogen, -CN, -Cl4al kyl, -CF3, -(CH2)nNRaRb, - (CH2)nN} RaRbCH2CONH2,

Co_dal kyl ORd, -C(OW -C(ONRaR', -SpO) "Rc, -S(O 2NRORb, =0, oxide to a
ring N, -CHO, -NO2, and -N(Ra) (SQ2Rc); 10 Ra and Rb independently represent
hydr ogen, -CI _6al kyl, or together with the N atomto which they are bonded
forma 5-, 6- or 7- nenbered heterocyclic ring optionally containing an

addi ti 0%{, ﬂgé@é égmu ﬁéef‘e%@@o&lr Bifddn, RNOLC Sl ctzgmaelnw -CRYbRRIRYt ed by

Cl4al kyl at Su d.e.
repr eseng\@zm({ﬁ( 143 %’B h@éﬁ? ﬁ%ﬁ ﬂﬁEbSR ¥ ekgr esen%bs(o%/dr ogen or
- C1. 6al K§O) r@ﬁ?b%e?ﬂds's )ARRBrid phar maceut i cal |y acceptabl e derivatives
t hereof. 20 The present invention also provides conpounds of fornula (IA)
wherei Ry E% redeRRPReS lo? 295 BF %Lhﬂexﬁl%lr&lcirﬁﬂatﬁd’ eiMhorYpematicCHeRrocyclido glou®

-(C2-3) al K §l%}iclmef‘ L& 0%)){3' K1ebted fro 815§nea%h P vRh 9 Bliomatpst i t Uent

hal ogen, ontafnkngra% ras or  a re t‘ Sp O of
25 R2 repbutwrd & Y y %@%se%eﬂefn&“és}@}ﬂg “t?Biy} oﬁgidagig @ggl tut ed by
0-2 gr ou(SELENIRE Bf@dlzﬂ()i‘&m Chalkul§iRs, cmRiQ(O) BT, kKHIO)K

- ( CH2) nQGRGde to Bhink R, -CI0 ONWRaRE NRHSDBB; - S(O) 2NRaRb; WO 03/ 053925
PCT/ ERQ2/ 14826 7 Y represents phenyl optionally substituted by O- 2 gr oups

sel ect ed j 0 4al N

-C(OR, dn%;ﬂ\ﬁgégen%e ](y Iﬁﬁfent% %I@)lkyl g aget}(egjﬁ% the%grggner rt]o é/n y
r epr esenthehguérogded formia Sabk 91 701“31?’5@'%4 heerogyclin, ring ©pRprally, ”ct%n% P2h they
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contai ni Siﬁloﬂénytﬁ@ﬁh&é&}&ain@ﬁ%&ft&@dmselr@@&seﬂks‘smm 0, Nor Sand are
optio # rag% sg by Cl- 1 al kyl, opt| onally the S heteroatomis

subst i r’epresent S S(O) -
represents hydrogen or -Cyealkyl;

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:

IO,

~13
7 N\
-(C2_3)a1k—@z v
-(02_3)a1k4@—Z
S

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;.
salkyl, -CFs, -NR°R?, -(CH),0R’, -C(O)R’, -C(O)NR’R", -S(O),R°, -S(O);NR’R";



R represents -Cl_6al kyl; 10 n represents 0-2; and pharnmaceutically
acceptabl e salts and sol vates thereof. |In another aspect, the present
i nventi orwprogwsx¥es a conpound of fornmula (1) having a formarErof/i4 H R N
-SOO NOI X 1 Y 15 (IB) wherein: R represents a group sel ected
from coz CT'S -(C2-3)alk \ f z SZ7 -(C2-3)alk r7 S Z represents an
optional substituent hal ogen, alk represents al kylene or al kenylene, 20 T
represents S, 0 or NH;, WO 03/053925 PCT/ EP02/ 14826 8 X represents phenyl
optionally substituted by 0-2 groups selected from halogen -CN, -C-
4al kyl, -CF3, -(CH2)"ORc, -C(OW -C(ONrRaRb, -S(O "Rc, -S(O 2NRaRb; Y
r epr esent X i _ g U dhy- en._cnCc, 6al kyl or
e S A S, o
menber ed 4 le‘rcge}y@}#b 'lf'ng'(g ponarl (9 ol g ReddiPPBhBI> het er oat om
selected fromO, Nor S and are optionally substituted by Cl4dal kyl,
opti onad IR? ahdR" fdépRrh&nOATPrEstB h$dtbgdni 104 taigh1 bytofether evithribpNesentosvii(hO) , , ; Rc
s apE Bt Yo b S e b GRS L,
ovent | oriBgRA AEERORSEER gy O Bt AR5 ORI SRS Gyted ) B

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

R°® represents -C,_salkyl;

10 nrepresents 0-2;
and pharmaceutically acceptable salts and solvates thereof.

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

(IB):
1
H /R
N //S\\
l l OO0
I?I O
¥
Y
15 (IB)
wherein:

R! represents a group selected from:

_(02_3)a1k~(}z
S

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



(19: 21 R R N-S "-k OONO 1 X | Y (IC 15 wherein: R
represents a group selected from «¢xz/ - ~\ S -(C-3)alk ZS zZ? S
-(C2-3) alwWoA3/041925 S S -<~G Z° S each of which optional | pCemPz1432@
further heteroatom N, WD 03/053925 PCT/ EP02/ 14826 9 Z represents an
optional substituent hal ogen, -CH2ZNH2 -NRaRb or -CN, Z' represents an
opti onal substituent hal ogen, -CH2NH2, or -CN, alk represents al kyl ene or
al kenylene, T represents S, 0 or NHL 5 R2 represents hydrogen,

- C1_3al kyl CONRaRb, -d _3al kyl CO2Cl 4al kyl, -C1_3al kyl nor phol i no, -

% %:1 |al: w#epﬁgénfsé‘@ﬁ?aclpgggéfg?%ﬁtﬁtep_ r(§§ %‘bﬁ]ﬁswgﬁ?a%{%}{ |fro%‘|[: r%)i@lr?gerg{c ,e_'a@‘ig_?b g :] 2 d

het er oat oaﬁlf’g’e'ﬁgéf 2 gbgm' , ﬁl’b(rc(%éﬂk b’c’ﬁ (Jégkc Q,W optional |y

subst i t utYagrigsens-DRF bups sel ected from hal ogen, -CN, -C1 al kyl,

- C24al keRy bhnd RGhdgpenddRtRizpresentiRirogetN(-Cleatidykyl thgeBidOwith +INHC@GH td adthchl |,

- NHSO2B, #e94ad ¥dldeidornr £696R or 7- nfehfokididERrocyctc Png: oMY comeRimgNRaRb; 15 Y

repr oS el 3ot Raklob icsEl BSHG), XTPE UL E5nal PR8N dea b, st 2! kT
optionally the S heteroatom is substituted by O i.e. represents S(O)y;

R° represents -C,_galkyl;
n represents 0-2;
10 and pharmaceutically acceptable salts and solvates thereof.

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

(I0):
Rz\ R'
N7R

O

ITI 8]

¥

Y
(I0)

15 wherein:

R' represents a group selected from:

o <A
T
T\
_(C0_3)a1k—@z S \ .
S
- a / ' VA I\
S
(T3
S

each of which optionally contain a further heteroatom N,



CF3, -NRaRb, -NO2, -N(Cl4al kyl)(CHO, -NHCOCl4al kyl, NHSO2Rc, Co4al kyl ORd,
- CCOR -C(ONRaRb, -S(O"Rc, or -S(O 2NRaRb; Ra and Rb independently

repr esentwbydmnsggeh, - Cl 6al kyl, or together with the N at @ecTtEPomhiseh 20
they are bonded forma 5-, 6- or 7- menbered heterocyclic ring optionally
containing an additional heteroatom®elected fromO, Nor S, optionally
substituted by C4alkyl, and optionally the S heteroatomis substituted by
Oi.e. represents S(On; Rc represents -Cl.6al kyl; Rd represents hydrogen
or -Cl.6alkyl; 25 n represents 0-2; and pharmaceutically acceptable

deri vat i ‘Z‘%&?%EQ%%Bptloﬁ‘l%uﬁyhﬁﬁﬁmalo'géhvﬁfﬁz'l\ﬁﬂ ARSR fr.exi des conpounds of

f | ted f WO 03/ 053925
e Epo2/A asenag b siobGBGT Riblet, Bl IR0 0 075 Y 275777

r epr esenti 1gpyesspls pilsne engBenylensent haI ogen, alk represents al kyl ene or
al kenyl efdAsgprdsenisSr@veds S, 0 or NH, 5 RZrepresents hydrogen; X represents
phenyl or a 5 or 6 menbered aronatic or non-aromatic heterocyclic group

t ai I f which
o oL, GRS TR Lo, ™
- C, 4al kyl+ CRC 10 -C(OW -C(O NRaRb, -S(0O) nRc,
-S(O 2NRaRb, Y represents a substl tuent sel ected from hydrogen, hal ogen
-CN, - Cldakdpydsents pliedyl ofNRERY, 6 me(rbbidd nfdmatic G @oM\arontati©)Hsadiklic -goup) 11R,

E gg 2 ﬁg&f%ﬁiﬁmm% aﬁ@eaﬁ”&e%t&&%ﬂ’%&?&t %aen V@Qﬁ%'?%meaéw & QERA is op%nﬁglr kY'_ or
nenber ed Sﬁv’egt é},;eg(? 8}\# %ro'}‘ eccf (ﬂ\zi\a ’%/6%3 hf%?aﬁ“ag(&ﬁﬁt allsSIR er oat om
sel ect ed FPom U( 1pelbyD(E Q)%W al INHIQBSt | GouplsHORY, C@@Rkayl'

opt i onal IC)(O)Nie"RS Ha),m‘mﬂeﬂtol)zw@kfbstl tuted by 0 i.e. represents S(O11,; R
represents -Cl-6al kyl; 20 n represents 0-2; and pharnmaceutically

accept ?pl'xere %sen? gubgt%en?tse Sote i Rydrogel], ISR Aarei g B Glieyt, L " alk ent
ALy 0%1:';'? NRRE® NG, P -N(C1§_4alky )((?HO)%U?% Al S -NHsoleﬂ/%O%IkYIOR" -

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 O, N or S, optionally substituted by Cj4alkyl, and

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

R’ represents -C,_salkyl;

R represents hydrogen or -C,.salkyl;
25 nrepresents 0-2;

and pharmaceutically acceptable derivatives thereof.

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



are as defined above and Rl represents chl oronapht hyl ene, preferably

6- chl or onapht hyl ene. 25 The conpounds of formula (1) contain chiral
(asymmet rwo)03083923 es. The individual stereoisoners (enanPCOrfPoy 146l

di ast ereoi soners) and m xtures of these are within the scope of the
present invention. 30 In a conmpound 80 formula (1): WO 03/053925

PCT/ EPO2/ 14826 11 Preferably, R represents a group selected from QX
-(Co-3)alk \ / zSszl S\ -(C-3)alk z2 zt SS S Z S each of which
optionally contain a further heteroato N, Z represents an opti onal
substi tuent halag CH2NH2, CN, Z' represents an optiona
substituent hi CLA2NH2, gtZ represents al kyl ene or

al kenyl ene, A 3 ents S or O.7Norepreferably, R represents a group
selected from ~coz S -(Co-3)alk \ f zSZzS -(C2-3)alk ZZ S S 10
each of which optionally contain a further heteroatom N, Z represents an
optional substituent hal ogen, WO 03/053925 PCT/ EP02/ 14826 12 alk
represents al kyl ene or al kenyl ene, sents S or O Even nore

preferably, R repreg s a group sel Iv\v¢ca a |/
-(C,;)alk Z
_(cz_s)alk@z

S

Z represents an optional substituent halogen,

alk represents alkylene or alkenylene,
T represents S, O or NH;

5 R’ represents 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,alkyl, -CF,, -NR°R®, -(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,_4alkyl, -CF, NR°R, -
(CHZ)nORc> 'C(O)Rc’ 'C(O)NRaRbs 'S(O)ch, "S(O)zNRaRb;

15 R®and R® independently represent hydrogen, -Ci.¢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 and are optionally substituted by C,_alkyl,
optionally the S heteroatom is substituted by O i.e. represents S(O),;

R° represents -C;.salkyl;

20 nrepresents 0-2;

and pharmaceutically acceptable salts 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 diastereoisomers) and mixtures of these are within the scope

of the present invention.

30 In a compound of formula (I):



S -(C2-3)alk / d sd -(C-3)alk / C1 S Most preferably, R represents:
-(C2-3)alk A S 5 Preferably, R2 represents hydrogen, CH2CONH2i CH2CO2CH3,
CH2CO2CAaWwhyB/0538R CO2H, CO2C4al kyl, (CH2) 2nor phol i no. Pr @eCareeb?/y48262
represents hydrogen or CH2CONH2. Preferably, when R2 represents
C2H4nor phol i no, the norpholino ring 14 N-linked to the alkyl chain.
Preferably, X represents phenyl or a 5 or 6 nenbered aromatic or
non-aromati ¢ heterocyclic 10 group containing at | east one heteroatom
selected fromO, Nor S, each of which is optionally substituted by 0-2
groups se ‘(cr%ﬂi%) 1Q%86m5%%§%selecwﬁoﬁl4al kyl, C2Aal kenyl, NRaRb, -

N( Cl4al ky 14al kyl NHZSCQRC Codal kyl ORd, -C(O W and -
C( O NRaRb. ably, X rep \

aromati c hef

phenyl or a 5 or 6 nenbered

: | east one het eroat om sel ect ed
fromO, N or whi ch 1544 v onal |y substituted by 0-2 groups
selected fro -C14alky , -C2.4al kenyl, - NRaRb,

- N( Cl4al kyl ) (CHO) , NOZ NHSC2RC, C0_4al kyl ORd, C(O)W and -C(O NrRaR'. Even
nmore preferably, X represents phenyl or a 5 or 6 menbered aromatic

het erocyclic group containing at |ea ne heteroatom selected fromO, N
or S, each of mhich f5—=Qptionally s uteg by 0-2 groups selected from
hal ogen, - Q% ya ,Z-N(Cl4a y C(O Rc, and -C(O) NRaR'.
Even nore prg?erabl represents phenyl op{i 'y substituted by

hal ogen or a 5 or 6 nenbered aromatic heterocyclic group containing at

| east one heteroatom selected fromO, Nor S. Even nore preferably, X

represents phenyl sub tuted by hydr hal ogen, or pyridi ne. Most
preferably,_ ? esq?%gﬂp nyl subgt
fl uorine, p¥yti di ne eferably,

the 2- position by

gsents (i) a substituent
sel ected fronthydrogeﬁs hal ogen, -CN, 4al kyl , - C24al kenyl, NRaRb,
N( Cl- 4al kyl ) (CHO, NO2, NHCOCCl4al kyl , SO2Rc, CO_4al kyl ORd, WD 03/ 053925
PCT/ EPO2/ 14826 13 CXC»F@, C@C»NRaR ", or (ii) phenyl or a 5 or 6
menbered aromatic or non- i €\ heterocyclic group containing at |east
one heteroatom sel ecte S, each of which 1is optionally
substituted by 0-2 groups s¥ ect d from halogen, -CN, -Cl1.4alkyl, -CF3, -

(OF2) nNRARR, o SN BN el Kyl O - GO e, - S(O e,
S,(— 3 (2§'|>| E& bpr%é(telnts an optlona sugs%tueht haFH(?i -d%H ?\H{a tNé Re&( S0211). More

> represents an optional substituent halogen, -CH,NH,, or -CN,
5 alk represents alkylene or alkenylene,
T represents S or O.

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,



represents (i) a substituent selected from hydrogen, hal ogen, -CN,

- C24al kenyl, -NRaRb - N(Cl4al kyl ) (CHO, N2, NHSOQ2Rc, Codal kyl ORd, -C(O RD,
- C( O NRaR3/05392% (ii) phenyl or a 5 or 6 nenbered ar onmRCIT(EPO2/14826

non-aromati ¢ heterocyclic group containing at | east one heteroatom

selected fromO, Nor S each of whict2is optionally substituted by 0-2

groups 10 selected from hal ogen, -CN, -Cl4al kyl, -CF3, -(CH2)nNRaRb,

- (CH2) NN+ReRbCH2CONH2, Co_  4al kyl ORd, -C(O NRaRb, -S(OnR, -S(O 2NRaRb,

oxide to a ring N, CHO -N®2, and - N(Ra) (SO2R). Even nore preferably, Y

repr esent gg ected from hydrogen, hal ogen, -CN,
- C2. 4a| Kk Eﬁk{ebl)e ﬁ% Sé -C(OR, or -C(ONRaRb, or (ii) phenyl or a
5 or t|c or non-aromatic het erocyclic group containing at

| east oneEwsnwamefe@blarR§éwre@n@dgfquamlcvtedl\ﬁrm S, each of which is

optionally substituted by 0-2 grouyps ected from hal ogen, -CN,
- Cl4al kyl , -Cb CHRY),NnNRaRb ) RaR' CH2CONH2,  Co4al kyl ORd,
- C( O) NRaRb, 010 2NRaRR, N2, “ardl N(Ra) (SO2Rc). Most  preferably,

Y represent 8 st it uent seTl“ect >¢“f r om hydr ogen, hal ogen, -CN,
-(OW or - (O NRaRb or (ii) phenyl, pyrazole, imdazole or pyridine,
each of which is optionally 20 substituted by 0-2 groups selected from

hal ogen, -CN, -Cl4al kyl, -CF3, -(CH2)n ( CH2) nN+RaRb CH2 CONH2,

Co_4al kyl ORd, -C(O NRaRh, -S(OnRc, -S{O RNRaRh, N2, and - N(Ra)(SQ2R). In

anot her pref rred asp i tituent selected from
hydr ogen, halgeik - A4al kyl , ~- c24%al ke & , -NR R', NO2,

N( Cl4al kyl ) (CHO) , 66014al kyl , NHS2R, Co4 I'ERd, -C(O W -C( O) NRaRb,
-S(OnRc, or -S(O2NR Rb , 25 (||) phenyl optionally substituted by 0-2
groups selected from hal ogen, -CN, -Cl4al kyl, -CF3, (CH2)nNRaRb, CO

al kyl ORd, -C(OW -C(Q R', -S(OnRc, -S(0O 2NRaRb, -CHO, N2, and
- N( Ra)(SOZRC) Copa 5 @ nenbered aromatic or non-aromatic
het erocyclic group congdaining at |east one heteroatom selected fromO, N

or S, ea f i kS substituted by a group selected from -S(OnR,
-S(O) 2NR S? ﬁ\éh?b?yopﬁﬁg BPRc), or (iv) when R 30 represents

-(C2- 3)a|k/ Z or - Jalk Z2 S Y represents a 5 or 6 nenbered
aromatic or n(ﬁhéﬂrlbwa@dﬂbr ocyclic group containing at |east one
het eroat om sel ected frgm 0O, N or S, each of which is optionally substituted
W 3/ os SRR Al 8o Bhn B oo 18T
- C( O) NRaRE0:Cattiad) "(REL):mapimylngy Hycterab IEppeseRih dhydparh) ESCP re
pr ef er abl Brefedblyephaskntsedehls CaH gndssHoiihe) ehet marphadind eidg i Wiinkeddo dgetkyl hal ogen,
, -0 _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, -Ci4alkyl, C,salkenyl, NR’R?, -
N(Cyalky)(CHO), -NO,, -NHCOC,alkyl, NH,SO;R®, Co4alkylOR?, -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,_alkyl, -C, salkenyl, -
NR*R®, -N(C;.4alkyl)(CHO), NO,, NHSO,R®, C,.4alkylOR?, -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, -C,salkenyl, -N(C,_4alkyl)(CHO), -
20 C(O)R®, and -C(O)NR’R®. Even more preferably, X represents phenyl 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, -
Cpualkenyl, NR*R®, -N(C,_salkyl)(CHO), NO,, -NHCOC;.4alkyl, -NHSO,R®, CoalkylORY, -




4al kyl, -CF3a -NRaRb, -(CH2)nORc, -C(OW -C(O NRaRb, -S(OnRc, or

-S(O 2NRaRb, (ii) 5 phenyl optionally substituted by 0-2 groups sel ected
from halwoan/os39&N, -Cl.4al kyl, -CF3, (CH2)nNRaRb, - (CH2PocCRP02/Q8% W
-C(O NRaRb, -S(OnRO, and -S(O 2NRaRb, (iii) a 5 or 6 nmnenbered aromatic or
non-aromati c heterocyclic group contdidhing at |east one heteroatom
selected fromO0O, Nor S, each of which is substituted by a group sel ected
from -S(OnR or - S(O2NRaRb, or (iv) when Rl represents -(C2-3)alk \ / Z
or -(C2-3)alk Zz S 10 and Z represents an optional substituent hal ogen, Y
repr esent{omp of EC@))N’R*I@%IG di)ghemBtdrG 9lor HOReRAbRER hlofmati® b hOEMSMbtic gr oup

contai ni e ?ot yclic cg{&glaéta?%gsg&%ﬂe%%a?&ﬁ g%ected%%h?@ ﬁ'oP %ch&av%? h(C):{\I whi ch

is o
L Ciaal L;Hg OP%&:@ Y Syl eroy cfrom: calogiene ~No( 6yl CF—’”S‘( O nRe,
-S(0) 2NR5(QH2)nTiE’RRlbst(CHE)éTBr&b§JHyCOMIE,e pEesBulaR’( | )C(@)Is&mé’,t | tYOMR'sel ect ed
f rom hysirSggpNR*Rialogiero a fy N,CCHO,4a0ky bhnd ~KEBRSONRaRlore ($2k20bIRY - C(O) W
bC( 8)) yRa resgl% Qi%ub ft e;ltsge@c Why&% e(m' halo eHhQEW | Coﬁllke%)lal a(%ngﬁ“:é%ed
)(/CHZ) n%g@dﬁ&a&y ‘5)’ Q%c%}ym% cﬁ( 99\1?55% r (i) %lﬁnvﬁ when
R repr eE Bt OLQ G@U@Fﬁ Rromatrc orbr,aon—ar()@ eéﬂ“k")’i I@O‘BDCWHZE ﬁtelﬁ?ség%t S an
opti onal hstehmtont sedseted foinDQEN, or S, reamrdsﬁm}mspjpnamny eybstitated aydl-2 gouppyri di ne,
ﬁgf?, gino Whle&ibd fr%nqmidg@mabw -Quhrhi N@é@' QH PR @@ﬁgz,f(foom
C(O glRaRB 1%%% 6 %IO) 5@%&) é(glj{ a’tboix © to a rm ’'s E)Ihényaz’ a?dl s a
subst i t udHR %%) Eyen ThJE Prefesably: Y éepreaav%u %S‘t %gqe%qd fre72 hydspgenyl e) on
t he phenyialogem gCNZEZzEHﬂ@hﬂr AHCy.alkzB(GHQ), RO)RH ep€aNR'RY or 6P phewher shydr ogen
or -Cl_6a& kyle. methberéd e e noh-afodtatit IhRtetdolic MEID 36402 2t P&t/ BRO2/ 14826
15 Pbr ff, Q'L] %J lecfeﬂqfo?ﬁénﬁs r%, AUt \?lﬁé}?ﬁto?)gorfaﬁ? 'gﬁbs%d-gy'o-f gx\ou1%
-(Co3 selecte from halogen, —CN, -C,alkyl, -CF;, -(CH,),NR’R®, -(CH,),N'R°R°CH,CONH,,
Co4alkylORY, -C(O)NR’R®, -S(O),R°, -S(O),NR°R’, NO,, and -N(R*)(SO,R®). Most
preferably, Y represents (i) a substituent selected from hydrogen, halogen, —CN, -C(O)R", or -
C(O)NRR®, 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,),NRR®, -
(CH,).N'R*R’CH,CONH,, CgalkylOR?, -C(O)NR’R®, -S(O),R’, -S(0),NR°R®, NO,, and -
NR*»SO,R"). In another preferred aspect, Y represents (i) a substituent selected from
hydrogen, halogen, ~CN, -C,;4alkyl, -C, 4alkenyl, -CF;, -NR’R®, NO,, -N(C;4alkyl)(CHO), -
NHCOC,_salkyl, -NHSO,R®, Co4alkylOR?, -C(O)R®, -C(O)NR'R®, -S(0),R°’, or -S(0),NR’R?,
25 (ii) phenyl optionally substituted by 0-2 groups selected from: halogen, —CN, -C,alkyl, -CF3,
"~ «(CHR)NRR®, Co.alkylOR?, -C(O)R®, -C(O)NRR®, -S(O),R®, -S(0),NR*R®, -CHO, -NO,,
and -N(R*)(SO,R"), (iii) 2 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(0),NR°R’, -NO,, or -N(R*)(SO,R"), or (iv) when R’
30 represents

_(C2_3)alk@z

or

-(C2_3) alk@— VA

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, -Cjjlkyl, -CF;, -(CHp)NR'R’, -



S\VI 2 -(C 3alkzSS SZ S each of which optionally contain a
further heteroatom N, Z represents an optional substituent hal ogen,

- CH2NH2, whiRRes9es -CN, 5 Z' represents an optional substPCcrmPnt/1482é ogen,
-CH2NH2, or -CN, alk represents al kyl ene or al kenylene, T represents S or
0. More preferably, R represents a gdoup selected from coz T S
-(CO3alkzSzZ S-(C-3)alk Z1 Zz S S each of which optionally contain
a further heteroatom N, 10 Z represents an optional substituent hal ogen,

al k represents al kyl ene or al kenyl ene, WO 03/053925 PCT/ EP02/ 14826 16 T

represen &€ er S a Bel
rom 1 ErongRIoHT GRIICEMUBRE 0%, FONREESSIORRS) SIQHARE <1 o7
preferablcsﬁo ROz r@ 't %) group selected from -(C2 3)alk d S 5
Pr ef er abMpore qur@@r o6 eapresertiy €} o gehstituatzelepgdirontiiy droga-balogmpeid chal kyl |
CH2CORH, ,aliaP @) KYIR'R®( QHE))0RS pO@)RY OC(BINKIRY, ab(0).R"Rar FHPYBRERT gidhydr ogen
or CH2 qo}ﬁig'lyl optionally substituted by 0-2 groups selected from: halogen, —-CN, -C,alkyl, -CF;, -
(CH,),NRR®, -(CH,),OR", -C(O)R®, -C(O)NR’R?, -S(O),R", and -S(0),NR°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°®, or -
S(0),NR*R?, or (iv) when R’ represents

-(C2_3)a]k—@'z

or

-(C2_3)alk‘-@—2

S

10 and Z represents an optional substituent halogen,

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, -C;4alkyl, -CF, -(CH,),NR°R®, -(CH,),0R", -C(O)R’, -
C(O)NR®R®, -S(0),R°, -S(0),NR°R".

15 Most preferably, Y represents (i) a substituent selected from hydrogen, halogen, —CN, -C,.
alkyl, -CFs, -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, -CFs, -
(CHL),NR°R?, -(CH,),OR’, -C(O)R®, -C(O)NR’R®, -S(O),R°, and -S(O),NR’R", or (iii) when
R! represents

-(02.3)a1k—@z

or

-(C2_3)a1k—@~z

S

20 and Z represents an optional substituent halogen,
Y represents pyrazole, imidazole or pyridine, each of which is optionally substituted by 0-2
groups selected from: halogen, —CN, -C,alkyl, -CF;, -(CH;).NR'R®, -(CH,),0R", -C(O)R", -
C(O)NR'R®, -S(O),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 -Cyalkyl.

In a compound of formula (IA):



Preferably, when R2 represents C2H4nor pholino, the norpholino ring is
N-l1inked to the alkyl chain. Preferably, X represents phenyl optionally
substi t utwo obps3as ogen or a 5 or 6 nenbered 10 aronmtic RET@POTY4SRé C gr oup
containing at |east one heteroatomselected fromO, Nor S. Mire
preferably, X represents phenyl or a1 or 6 nenbered aromatic heterocyclic
group containing at |east one heteroatomselected fromO, N or S, each of
which is optionally substituted by 1- 2 groups selected from hal ogen. Even
nore preferably, X represents phenyl substituted by hal ogen, or pyridine.
Most  pr efpesalibly, R Xepr&8AE 8 B0 sdt@dMons UbsSt i tuted at the 2- position by 15
fluorine, or pyridine. Preferably, Y represents phenyl or a 5 or 6 menbered
aromatic or non: G \ het er ocy g RQup containing at | east one

het er oat om sel £ 0, N.or@ zwhich is optionally

substituted by pS’ sel ect e nhal ogen, -CN, -C 4al kyl, -CF3a

- (CH2) . NRaRb; RaRbCH2CONH2i CO_4al kyl ORd, -C(O NRaRb, -S(O" Rc,
-S(O) 2NRaRb, oxide to a 20 ring N, -CHO, N2, or -N(Ra)(002R). More
preferably, Y represents phenyl or a 5 or 6 nenbered aromatic or
non-aromati ¢ heterocyclic group contai nj at | east one heteroatom

selected fromO0, N or /S—~each of which tioral ly substituted by 0-2
groups sel ectgjoéjq @-o- -CN, ~
- (CH2) nN RaRb CONH2 Aal kyI ORd, - C(

, 3CF3, -(CH2).NRaRb,
'0" R -S(0O 2NRaRb,

N2, or N(Ra)(SO2Rc). Most pref erany, Y represents 25 phenyl, pyridine or

pyrazol e optionally substituted by 0-2 groups selected from haI ogen, WD

03/ 053925 PCT/ EP02/ 1482 17 CN, -Cl. 4a| 3, -(CH2) nNRORb,
- (CH2) nN+RaRb kyl ORd, -

-S(O nRc, -S(O 2NRaRb,
NO2, or -N(Ra) not her prefer ect, Y represents (i)

phenyl opti onaIIy substr uted by 0-2 groups selected from hal ogen, -CN,
-d 4al kyl, -CF3, - (CH2)nNRaRb, Codal kyl CRd, -C(O Rc, -C(O NRaRb, -S(O nW
-S(O)2NRaRb -CHO, -N®2, 5 and -N(Ra)(S02R), (ii) a 5 or 6 nembered
aromati c or non-aromatic het \C_group containing at |east one
het er oat om sel ected from e4ch of which is substituted by a
group sel ected from -S(O)nWS-S( 2NRaRb, NO2, or -N(Ra)(SQ2RC), or (iii)
when Rl represents -(C2.3)alk / Z or -(C2 3)a|k SZS 10 Y represents a
5 or ere romatj.c or .no mati c terocycl ic group containing at
| east oné"gab @&*&3@8&#@&@ %th?ﬁq@ter%toﬂr S, each of which is optionally
subst i t utZeigpigsenty-ap optipnal spbstiisnidetogen, f@BaNth-élRo& en-CNCN, -Cl1 al kyl, -CF3,
- ( CH2) , S\ Ripresents o-tpyiohdt Rebs G QEI0EHA, -CEONHgbkydMN)Rd, -C(O R, -C(O NRaR"
-S(O nW allé(egl)}:%ms Bﬂyleﬁe or alkenylene,

T represents S or O.

More preferably, R' represents a group selected from:

‘(Co-s)alk_@z
S
_(c2_3)a1k—(/}z —%z
S S

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




CHO N2, -N(Ra) (SQ2Rc). 15 More preferably, Y represents (i) phenyl

opt i onaIIy substituted by 0-2 groups selected from hal ogen, -CN,

- C, 4al kylwo-08833925 ( CH2) nNRaRb, -(CH2),,ORc, -C(OW -C(O RRamrp2/148¢6) nRc,
and -S(O 2WrRb, (ii) a 5 or 6 nmenbered aromati c or non-aromatic heterocycllc
group containing at |east one heterd& omselected from0, Nor S, each of
which is substituted by a group selected from -S(O 1R or -S(O 2NRaRb, or
(iii) when R represents -(C2-3)alk \ / Z or -(C2.3)alk z S 20 Y
represents a 5 or 6 nenbered aromatic or non-aromatic heterocyclic group
cont ai ni "Igrf\%sen{s%ﬂfrb one. heteroatom selected fromO, N or S, each of which

is optional Luta el ected from hal ogen, -CN,

| C14nl kylEven pre éﬁ‘gsa%‘éﬁ&?#%%dsfm&q R - C(ONRaRb, -S(OnW and

- S(O) 2NRaRb. 25’ I\/bst pr ef erably, Y represents (i) phenyl optionally

substituted by ps sel ectegy TP hal ogen, -CN, -Cl4al kyl, -CF3,
-(CH2), , NRaRb, R - (O W NRaRR', -S(OnW and S(O)ZNRaRb

or (iii) when'k 239 nts WO 03/P539R5-PCT/ EP02/ 14826 18 -(C2-3)alk / Z

or -(C2-3)dlk /7z Y represents phenyl, pyrazole, imdazole or pyridine,
each of which is optionally substituted by 0-2 groups selected from

hal ogen, -CN, -Cl-4alkyl, -CF3, -(CH2)"NRaRb, -(CH2)" ORc, - C(OR,
-C(ONRaRb, -S(O"R, and -S(O 2NR'Rb. 5//Prgferably, when X is phenyl, Y is
a substituent at the #—pysition (i.e e rest of the nolecule)

on the phenyHG,j)ak efe@lly, Ra afd i ntly represent hydrogen
or -Cl-6alkyl. 1In a compgound of formula (1C): leferably, R represents
a group selected from coz TS -(C-3)alk -a ---- z SZ-(C 3J)alk z
—(02-3)a1k—@—01
S

Most preferably, R’ represents a group selected from:

-(Cz_g)alk@01

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 S. 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 pyridine. 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 optionally
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)NR’R®, -S(O),R®, -S(0),NR*R", oxide to a
20 ring N, -CHO, NO,, or -N(R*)(SO,R"). More 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 optionally substituted by 0-2 groups selected from:
halogen, ~CN, -C,4alkyl, -CF,, -(CH,),NR’R®, -(CH,),N'R*R°CH,CONH,, C,alkylOR’, -
C(O)NRR", -S(O),R®, -S(O),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, —



S Z represents an optional substituent halogen, T represents S. Even nore
preferably, Rl represents a group selected from WD 03/053925

PCT/ EPO2/M0O82053929 | Z ~ 1 Z [ | T/ S -(C 3)alk z S SPCIIEPOZ1482pr esent s
an optional substituent halogen, T re resents S. Mre preferably, R
represents a group selected from JJI1 I/ d [/ /] S0S -(C-3)alk

CLSA S5 Mst preferably, RL represents. -(C2-3)alk d S 10
Preferably, R2 represents hydrogen or CH2CONH2. Preferably, X represents
phenyl or a 5 or 6 menbered aronmatic or non-aromatic heterocyclic group
cont alt ni rtg\rat:, BB tcp3ne<t RREAL QOH?)N”R!K"@EL(EG)NH} Q;MMORSi-c@N’awf whi ch
is option

- 4l kyl St é“z (SRR 190%)& ?%7 q&fﬁ”ﬁ&"? s eyt
-NHS2R, “bﬁf(t@f y Qrtogrou ’p‘rcé‘fepaﬁkyl “CF3r zpresent s
phenyl or(Célz)éT\UbRﬁCm}kb]é}Red "GOMRRt-CONRR "erHONES.i S(QLBRR c QI Mhg at

| east ofenleNERWBORT), JE) act 6606 fhdiBeftd dbridticSer dAGRoradticitke@dtyclicSgrogws | onal |y
subst i tutc%rttatt l%aemypéereﬁt &edfﬁ‘- 2 Y8k of 15%6%?:&{\%?a NRaRb,

ot o apigound e?&%emse%r&i %rw e 2@@@% & i R

heterocydPPfésegtPoup cont ai ni ng at | east one heteroatom selected fromO, N
or S, each of which is tionally substituted by 0-2 groups WD 03/053925
PCT/ EP02/ 14826 _@

-(C,5)alk Z

or

-(C2_3)alk@~2

S

10 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, -C;4alkyl, -CF;, -(CH,),NR°R®, -
(CH,).N'R*R°CH,CONH,, Cy.4alkylOR?, -C(O)R®, -C(O)NR’R®, -S(O),R®, -S(0),NR’R, -
CHO, NO,, -N(R*)(SO;R").

15 More preferably, Y represents (i) 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®, (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(O),NR’R®, or (iii) when R' represents

'(02-3)3—11(‘_@'Z

or

-(C2_3)a1k—@—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, -C,alkyl, -CF3, -(CH,),NR°R®, -(CH,),0OR’, -C(O)RS, -
C(O)NR°R?, -S(O),R®, and -S(0),NR*R®.

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



20 selected from halogen, -CN, -N(C1 alkyl)(CHO, -C(OR and -C(O NR Rb.
Even nore preferably, X represents phenyl optionally substituted by

hal ogen owoOa3®539e5 6 nenbered aronmatic heterocyclic groupPCoriPar/nisag at

| east one heteroatom selected fromO, Nor S. Even nore preferably, X
represents phenyl substituted by hal oifen, or pyridine. Even nore 5
preferably, X represents phenyl substituted by hal ogen. Mst preferably, X
represents phenyl substituted at the 2- position by hal ogen. Preferably, Y
represents a substituent selected from hydrogen, hal ogen -CN, -Cl.4al kyl,
-C2_ 4al kenyl, -NRaRb, NO2, -N(Cl4al kyl)(CHO , -NHCOC1-4al kyl, -NHSC2Rc,

Codal kyl ORd, - C(O)Rc, -C(O NRaRb. More preferably, Y represents a
substituent s@.gp @ dr ogen, 10 hal ogen, -CN, -C24al kenyl, -NRaRb,
NCO2, - N(Cl4al kyl )(CHO) CY. 4al kylOH, -C(OR, or - C(O NRaRb. Even nore
preferably, Y represents a substituent selected from hydrogen, hal ogen,
-CN, -C24al kenyl, NPCl4al kyl)(CHO , Cl4alkylOH, -C(OR, or -C(O NRaRb.

Most preferabl y, Y repr ts a substituent selected from hydrogen,

hal ogen, - @% ) NRaRb. Preferably, when X is phenyl, Yis a
substltuent at t & 4- p ion (i.e. parato 15 the rest o the nol ecul e)
on the phenyl ring. It isS to be understood that the present invention

covers all conbinations of preferred, nore preferred, even nore preferred
and nost spf@fe@érnsephegﬂopg@@zoﬁ@ﬁﬁaaﬂaacbrlp (ﬁheﬂ e@dBQY ¥hicRGs éstionslBtubginatd, t he

term"al kylg, mg ik GHaQ)E;’ ‘Qg( dC}g’ Waﬁb a&@]]qz) dr ocar bon
roups. ILOURS
gromel 2t %ﬁl e(‘s(gﬁﬁka@ut JO) (JO? ed herel § the term’ alt I ene

means bbtireferabli whan X icPheman icaisubsitnent atthe d-nosition (5. payaitagbaresiont the nker
gr oups. mrceqledsn thk padrgldiggne groups i ncl ude net hyl ene (-CH2-), ethyl ene

- CGH2 C"|2'P}ef§x‘86iy AE"QRY REABerendrt :}é%%&t hydréien¥sg giein, the term

aI kenyl ene"” neans both strai ght and branched cf‘nal n unsat ur at ed
hydr ocar bon |i nker roups wherein the unsaturation is present only as
doubl e bdmasompoynd ebfermiadClt al kenyl ene groups i ncl udes et henyl ene
(- CH=CHo )Prqafndblwlt}pmyslemmeg(ouﬁ:kﬂecte@l-ﬁ:ﬂl*I-) As used herein, the term

"het erocyclic group nmeans optlonally substituted rings containing one or
nor e het eroato § ed from n g sul phur and oxygen atons. The
het er ocycl e gizomat i T 0 gnatic, i.e., may be saturated,
partially or , gdur at ed. Exanphes of 5-rrenber ed groups include
t hi enyl, furanyl, pyrrolidinyl thiazolyl, oxazolyl and i m dazolyl.
Exanpl es of 6-nmenbered groups include pyridyl, piperidinyl, pyrimdinyl and
nmor phol i nyl . Exanpl es of 7- nenbered groups include hexanet hyl enei m nyl .
Certain heterocyclic groups, e.g. thie I\ furanyl, thiazolyl, oxazolyl,
pyridyl and pyrimdin i to e st of the nolecule. Oher
het er ocycl i ¢ -§alR%k; % ol i dinyl”, i pi peridyl, norpholinyl
and hexanet hyl enei m ny*—+Ay be C-linked or &to the rest of

-(C2_3)a1k—@—2

S

J;

Z represents an optional substituent halogen,
T represents S.
Even more preferably, R represents a group selected from:



t he nol ecul e. WD 03/ 053925 PCT/ EPO2/ 14826 21 As used herein, the term
"hal ogen" neans an atom sel ected fromfluorine, chlorine, bromne and

i odi ne. 5wA930sMads herein, the term "pharnaceuti cal | y accepCalipel/14se@ns a
conpound which is suitable for pharnmaceutical use. As used herein, the
term "pharmaceutical |y acceptabl e deri%ative", neans any pharnaceutically
acceptabl e salt, solvate, or prodrug e.g. ester or carbamate, or salt or
solvate 10 of such a prodrug, of a conpound of formula (1), which upon
adm nistration to the recipient is capable of providing (directly or
indirectly) a conpound of fornmula (1), qr an active netabolite or residue
thereof. Prefer [ ceuti cal ' abI e derivatives are salts,

sol vates, este t es ang g-Bsters. Particularly preferred
phar maceuti ca DA : sg~are salts, solvates and esters.
Most preferred pharmacCeutically 15 acceptable derivatives are salts and
sol vates. Suitable salts according to the invention include those forned
wi th both organic and inorganic acids and bases. Pharmaceutically
acceptable acid addition salts include formed fromm neral acids
such as: hydrocghloric, /hygrobronic, s : sphoric, acid; 20 and
organi c aci ds(GuotlkasX cifirde, tartaric, $acti ruvic, acetic,
trifluoroacetic, succir8C, oxalic, formc, fu ¢Z mal ei c, oxal oaceti c,
met hanesul phoni ¢, et hanesul phoni c, p- tol uenesul phoni c, benzenesul phonic
and isethionic acids. Particularly preferred pharmaceutically acceptable
sal ts i nd GHEsmFFoPtigNehastityghhaiReghochl oric, trifluoroacetic and formic
aci ds. 2% repesmmtsskilled in the art of organic chemistry will appreciate

t hat manywMek gaiirshly WIREPHIAERs a 60 (el GefP! exes with solvents in which they
are reacted or fromwhich they are precipitated or crystallized. These

conpl exes are kpow "solvates"y/ \nple, a conplex with water is
known as a "hy‘rate lvat es gegnd of fornula (1) are 30
within the scope of nvention

S and sol vates of conpounds of
formula (1) ichrare~Suitable for use in nedicine are those wherein the
counterion or associated solvent is pharnmaceutically acceptable. However,
salts and sol vates havi ng non-pharnaceutically acceptabl e counterions or

associ ated solvents 35 are within the s of the present invention, for

exanple, for use as in diates in the Qtion of other conpounds of
fornula (1) afd, ik h euti cal Iy atgeptaR
used herein, the term "grodrug” nmeans a conpould

alts and solvates. As

Ckh is converted within
the body, 40 e.g. by hydrolysis in the blood, into its active formthat
has nmedfcal effects. Pharmaceutically

Most preferably, R' represents:

-(cz_s)auc—(/}m

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 S, each of which is optionally
substituted by 0-2 groups selected from: halogen, —CN, -C,alkyl, -C,jalkenyl, -NR“Rb, -
15 N(Cj4alkyl)(CHO), NO,, -NHCOC;4alkyl, -NHSO,R’, Co,alkylOH, -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, NRR, -
N(C).4alky)(CHO), NO,, Cy4alkylOH, -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



accept abl e prodrugs are described in T. H guchi and V. Stella, Prodrugs as
Novel Delivery Systens, Vol. 14 of the A C S. Synposium Series, Edward B.
Roche, edwo oBiosavever si bl e WO 03/ 053925 PCT/ EP02/ 14826 22PCarmPor14826 n Dr ug
Desi gn, Anerican Pharmaceutical Association and Perganon Press, 1987, and
in D. Fleisher, S. Ranon and H Barbr20D "I nproved oral drug delivery:
solubility limtations overcone by the use of prodrugs", Advanced Drug
Delivery Reviews (1996) 19(2) 115-130, each of which are incorporated
herein by reference. Esters may be active in 5 their own right and /or be

h%dr ol ysablegied! RIRF hilBeeti %?Ncmﬁa'l I9MECIB) tb@) EU%H téwbm | kﬁ%f de those
ar mace e in a est er ps

&h. ch br g;&i@aggyx%é 3nﬁa h‘*‘h‘/‘ Hﬁﬁﬁb%g“&céstfyoi’q (égé?{}eortah r’é‘f‘f‘f1 dor its
salt. Préfgpatis ef&f@%&& ARpEp 69nt%lwag ?trl%aémqeélﬁteliowemw@@eteq@om ,NorS. Even

6- Chl or o-m¢r¢ (B8&ypralily,| - fdpresents Phenyhwtlstitugd| $yohylogen] ot ' pybidinhe Bydn oy | - 2- oxop

yrrol i d§ prederadlly, X @%&M&ﬂﬁs@bsﬁtﬁkéd%@ﬁio@& @Tog(}lr%ﬁ bA- X represents Fhenyl

{(3S)-1- [S s(lgjt ng B gﬁ% - 2- oxopyrroli }napht hal ene- 2-
sul fonam Qr ot hi_en

-[2- (et ﬁ{ﬁ i) Y Ejeg‘%%% neny ,sﬂeogecﬁfrg Lydzogen halogen —C{\J -Cyalkyl, -C,.
oxopyr r ol«lkenyl, 3: | F8 AR IR), (-NHCRC BlIGh| DERMRE C2aligy IPRA}--
1(3S) - 1- [CEODRcumf—G(@NRfRIbEMoyé laefefamymrep}es}ms Dyt sdedtéd fretn hyfogen,
0XopyTr {@® @b, 3K, &t Qﬁ&@?u Ha), g lky})OHhCIgO R, o

N(C, ali)(C
ol ?B?@@fﬁ: iy m%ffo?rﬁ@z%ﬁ% e e SR 1 -2 oop

N-{ (39) - halogenr| b oCrsalkemds (G ﬂﬁ"fS’é)ﬁ@H?) | Ciaalk OB e R(PIRI,- g1 TCE@BR BBy rr ol i di n
-3- yl } Mesppugferably, Naepresutsfacobstiudst selected from hydrogen, halogen, —CN, -C(O)R®,
( E) 2 (4ot (ONORRE. U&‘éf}mﬁiy,{\f[&%)x & phéni R ra"s‘ut%tlﬁlérﬁﬁi JBM bspisfiRRYile) pata b - DI pheny

enesul f onam de
%)Sr gﬁel\ﬁ-g??%rﬁ@w[u%bp? ryphénf%l? thyI sul fonyl) - 1, 1' - bi phenyl -4-yl]-2-o0xo0
yrroI|d|n3 - 2, 2' - bithiophene-5-sul fonan de
6- (Di net Ky émz?ml)dﬁﬁiopé 38} the-frgsefif] invantior coversedlophnbinafionsydf)preferfied; mohenyl - 4-y
11-2- 35 pmfamdr ¢veh mbiepraderyddlana plobipad reraed go@yhésmame&m above.

N-{(3S)-1-[3-Fl uoro 2 (rret hyl sul fonyl ) - - bi phenyl - 4-yl]-2-oxopyrrolidin
- 3-vyl i,nol i ne- onan;l o
6. Ch ?rué 3 ef?“ rélﬂ‘é'l RSN PP LTRishY 29d Pranchest shaim satuzpted

yl ]-2-ox &WP%‘Pqncﬁrﬂmg Fyqagnplei oballyl grovpd jielde methyLi(-CHnapthle-GaBs)0 B10pH3925

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
(-CH,CHj;-) and propylene (-CH,CH,CH,-).

As used herein, the term “alkenylene” means both straight and branched chain unsaturated
hydrocarbon linker groups, wherein the unsaturation is present only as double bonds.

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 containing
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 pyrimidinyl 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.



23

5-Chloro-N-{(3S)-1-[3-fluoro-2'-(nethylsulfonyl)-I|,1"-biphenyl -4-yl]-2-oxop
yrrol i di rwB-031033925 1- benzot hi ophene- 2- sul f onam de 6- Chl or @CRHP)B1486 1- ( 4-
{2-[(di met hyl am no)nethyl] -1 Himdazol-1-yl } -2-fluorophenyl)-2- 5
oxopyrrolidin-3-yl]-1-benzot hi ophene22-sul fonam de formate salt (1:1) (1
E)-2-(5 -Chlorothien-2-yl)-N[(3 S)-1-(4- {2-[(dinmethylam no)nmethyl]-1

H i m dazol -1-yl } -2-

fl uorophenyl ) - 2-oxopyrrolidin-3-yl]prop-1-ene-1-sul fonam de fornmate salt
(1:1) 10

N-{(3S) qu quor rrolidin-
o y1y oot IR Rl b L s A ALyt SO
E) - 2- (5 3diPgRrdt hi en- 2 yl)prop- | -enyl] sulfonyl

}am no) - 2- oxopyrrolidin-1-yl] - 3" -fluoro-1,1'-bi phenyl -2-sul fonam de 15
(E) - 2- 65AChscameiel, @R tamy+phartatdu8ly hed taBl%” ﬂlbiﬂsawa&wdnhwmhds Buidbll | - 2- oxop

yrrolidi nesul f onam de (E)-2-(5 -Chlorothien-2-yl)-N[(3
S)-1-(3 H)fﬁﬁ%&rﬁ(%c%t@r}lp ro 1,1 -bi phenyl 4-yl)-2-oxopyrrolidin- 20

3-yl ] et henesul f onam de 4' [(3 S)-3 - (E)-2- Q)S - Chl or ot hi en-2-yl ) et henyl ]
sul f onyl A} asddndiprein, oshspytemp| |phdmmcq!my¢1 -@gceptable  derivative”, means any

f | uor o- Nplerhdvehtichllt acchptptble su| soPraselibif R6@OE €lg. estébor carbamate, or salt or solvate
[ (3@ % ﬁiﬁl%&ug 43 cmbaﬁl%hfoﬂﬂu@%y'Q}ﬁéﬂlﬁwgdﬁmsﬁgm kg MBtNentisOX 0Py 1 Ol

(E) 2 (50 8r°(§t ]ﬁpgﬁmg }rsctly (g' 1n51¥ectly a compounrH oP formula (I), or an active
N-[ ( 3S) - metabolito of residupythasenfs Brislferpd pharepemEsafly jasgaptablendeplvgtives gre salts,
oxopyr r obdldites; 3styrh,) @itaenes uhd phosphae e30rs( Brtibklar]y( Breferred pharmaceutically
S) - 1- [ 5- ftepratid @HQM*VQA"%P&"SQI@)’ IsbihtBs And | dsted: QMR YpréRiréd ipRardmddudicalis- (S

- chl th I 5- Chl N-((3 9S)-
{g [gr?ne‘li"ﬁ‘i/ b%e?%%%& g%l!f/él 85°?‘Fgé"clﬁ 2-yl Or?Z o§<(()pyraol idin-3-yl)-1- 35
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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 (I) are
30 within the scope of the invention.

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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- (4- cyana~@niihatastifRN Y3 9)-123 oy {atthgidifodyl) i i Hipleanizofippophene- 2- 5

sul f onaniggdgnsliaif-3(1) bebdtnOhu@btinglls 2- Y1) -N-[ (3
S)-1-(4- (?ygpn}f).gé 1f u%%(fphgn;/J )-2 oxopyrrolidin-3 - yl]ethenesul fonam de 10

2- (5-Cnhl or ot hi en

- (4- cyan&-Gl ?110%{(3ﬁ%bﬁ%rﬂyorz‘lmﬁpﬁrsémhewlm@xonyn]ob@m-ary&is@nhﬂ@hawwe
(E) - 2- (D5-sdidnamgle2- t hi enyl )-N-[ (3 S)-1-(2-fl uoro-4-isopropenyl phenyl) - 2-
oxopyrrolidinyl]et henesul f onam de 15 6- Chl oro- N\ [(3

. 15 aniaghani ) a4 xR A Al s kbl OARDL RGNS mam de N-1(3
S) - 1- ( 4- By oM - TR B st AR Epforsttond
o%o 2(na[¥h1%f’rr§§1ﬂ@|1fé’§ Grsp ?f?i‘ﬁi‘ %/ 20 ORYFTEFTarAyT

6- Chl oro-N-{(3S)-1-[3-fl uoro-4-(4-norpholinyl)phenyl]-2-oxopyrrolidinyl}-2-
napht had enctaetofNN38)- Ie2-fAudré-3-pYridinBlylphenyl)-2- -oxopyrrolidin-3-yl]naphthalene-2-

[ (B - 2- (Qui&thRtat hi en-2-yl) et henyl ] sul fonyl }
am no) - 2- oxopyrrolidin-1-yl ] 3- fluoro-N, N-di net hyl benzam de 25

(E)-2-(5-chl oro-2-thienyl)- %(38) 1-[2-fluoro-4-(1-pyrrolidinyl carbonyl)ph
enyl ] - 2- 6dxBppnY- M3ﬁhi1ﬁ?fﬂu9roét( ardiyHyoidaA-ghiphenyl]-2- oxopyrrohdm-3-

6- [ ( 3S) - 3 péihfla)en2-2(sbGhiddeot hi en- 2-yl ) et henyl ] sul f onyl }

am no)ts2- oxopyrrolidin-1- 30 yl]nicotinam de

5 R A A B G A A

4- [(38) 3%(‘%1{9%}@“2' sl ‘@?F‘%‘?e t hi en-2-yl) et henyl ] sul fonyl } ami no) - 2- oxopyrrol i
din-1-yl]-3- fluoro N nethyl benzam de 4-((3S)-3-{[(6-Chloro-1

benzot hi ¢chorg!N-ga$) pLih@bi4]e X meh Py ridd-3-Jijfedyly.R)oxSpyriol@h 3=
N, N- di gge Blﬁﬂdphﬂl@%ﬂé@-qgfo%gnnde

N-{(3S)-1-[4-(5-bromopyridin-3-yl)-2-fluorophenyl]-2-oxopyrrolidin-3-y1} -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-[(3S)-1-(2-fluoro-4-pyrimidin-5-ylphenyl)-2-oxopyrrolidin-3-yl Jnaphthalene-2-
sulfonamide

30
N-{(35)-1-[3"-(aminomethy1)-3-fluoro-1,1'-biphenyl-4-yl}-2-oxopyrrolidin-3-yl} -6-
chloronaphthalene-2-sulfonamide

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

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

40 6-Chloro-N-[(3S)-1-(2-fluoro-4-thien-3-ylphenyl)-2-oxopyrrolidin-3-yl]naphthalene-2-
sulfonamide



4-1(39)-3-({[(1E)-2-(5-Chl orot hien-2-yl)prop-I-enyl]sul fonyl }am no) - 2- oxopy
rrolidin-1-yl]- 3-fluoro N, N-di net hyl benzam de WO 03/ 053925 PCT/ EP02/ 14826
30 4-((39y033ms5323 (6-Chloro- | -benzothien-2-yl) sul fonylPCTaEPIZIOISEG
-2-oxopyrrolidin-1 -yl)-3-fluoro-N- isopropyl-Nnethyl benzani de 5
(E)-N-[(3S)-1-(4-acetyl - 2-fl uor ophenydh) - 2- oxopyrrol i di n-3-yl]-2-(5-chloroth
i en-2- yl)ethenesul fonam de (E)
N-[(3S)-1-(5-Acetyl pyridin-2-yl)-2-oxopyrrolidin-3-yl]-2-(5-chl orot hien-2-
yl ) et henesul fonamde 10 N {4-[(3 S)-3 -({
[ (E) - 2- ( 5%-Chibmo-{@8)-Di[BAybrpet (Sansthylihfn2fy0pkdnyil-280kopatotidioxopyr r ol i di nyl | - 3-
fl uoroph?j}&a HthAGEhaidienhtd 4- [ (3 S)-3-({ , .
[ (E)-2-( hl or o- 2-t hi eny )et henyl] sul fonyl } am no)-2-oxopyrrolidinyl]-3-
15 fluoro henyl pr ?
N-{ 4- [ (3 CHoPN-(@pl-311 §H@9t4dr467th4i1il)éth132'3;Ml)PhQnﬁHﬂyq)qOquhdnyif-} ani no) - 2- oxopyrr
ol i di n-3-y}nkpiBhaldneQenlfpleendd } - 2- net hyI propanan de 20
4-
3-

anam d

[
N-[4-((3S)-3-{[(6-Chl oro-1-benzot hi en-2-yl)sul fonyl ] am no}-2-oxopyrrolidiny

) 3- {[(EBO(E%PJ&%@{ 313%%2@%?%& 2{) mfy)(ltgle?? gr?{/ﬂi‘e]nﬁ%z'oxfmﬁmcl)lgglpyr rolidinyl)-3-

f|uorophevﬁma§’*51? M4 N [4-((3 S)-3 - { [(6-Chloro-]|
-benzot hi en-2-yl) sulfonyl] amno } -2-oxopyrrolidinyl)-3 -

f 1 uor oph e @hlproN-FBSRY [P DEastaficd 2-F)-fidorh enﬁ]liz-‘ékéﬁylﬂloﬁﬂlnzj yl)-N((3 §-1-
{2-fl uor C&‘l}‘ha ﬁtﬂé‘iéﬁlﬂz(shﬁ&{%w&yl ) am no] phenyl } -

oxopyrrol’idin- enesul f onam de 6- Chl oro

N-((3S)- 1@1 quoro4 fornyl (i sopro yI am no] phenyl } - 2- oxopyrrolidin-3-yl)
-1- benzdr lerlgﬂ\é,{]@SQI (3f§) Hsoxazo -4-y )-2-fluorophenyl]-2-oxopyrrolidin-3-

6- Chl or o-yNngfldi@)end-2{sBHédamddeo- 4- (1H-i mi dazol - 1-yl ) phenyl ] - 2- oxopyrr ol i di n- 3-
yl }napht hal ene- 2- sul fonam de 6-Chl oro-N-[(3

S)-1-(2, I 1 C rrglid napht nesul f onam de 40
N-[ (39) - %?‘QS‘% Iﬂ{@@ﬂf g hé“é*’o(é i 1)%5;%58&}8’?8{]? 8§ny| ]-6-chl oro- 2-
napht hal éfh}é’gﬁhﬂ?a&ﬁaﬁfsa onapidsa/ 053925 PCT/ EP02/ 14826 31 N-[(3
S)-1-(4-tart-butyl phenyl)-2-oxopyrrolidinyl]-6-chloro-2-napht hal enesul f onam
i de 6-Chloro-N-[(3S)-1-(3-fluoro-1, 1-b1pheny1—4-y1)-2-oxopyrrohd1n-3-yl]naphthalene-Z-

(1x) 254 %uff&ﬂaﬁ’ifd@t hien-2-yl)-N-[(3,95)-2-0xo0-1-pyrazin-2-ylpyrrolidin-3-yl]pr
op-1| -ene-1-

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

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

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

30
6-Chloro-N-{(3S)-1-[4-(2-chloropyridin-3-yl)-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-Chloropynd1n-4-y1)—2-ﬂuorophenyl]-2-oxopyrr011dm-3-y1}-2 (5-
chlorothien-2-yl)ethenesulfonamide

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



sul fonam de 5

6- Chl oro-N-[ (3S)-2-0x0-1-(1, 3-thiazol -2-yl)pyrrolidinyl]-2-naphthal enesul fo
nam de owGWBOFIIN- {(3S)-1 -[2-fluoro-4-(4-nmethyl -1 H i mPCaaPOL/148R6
-yl)phenyl] -2-oxopyrrolidinyl } -2- naphthal enesul fonam de 10 6- Chl oro- N

{ (3 9-1-[2-fluoro-4-(1 H pyrazol -1-28 ) phenyl] -2-oxopyrrolidinyl } -2-
napht hal enesul f onam de N-[ (3

S)-1-(5-Bronp-1, 3-t hiazol -2-yl ) -2-oxopyrrolidinyl]-2-(5-chloro-2- 15

t hi enyl ) et hanesul f onam de
6- Cnl or 0'65@}[1613@ {(%sf PY4- ?.’rzdh'ibrgpif)‘lh)n ?w?é%)ﬂfobﬂéﬂyﬂ bsdppitdiiaih-Renzot hi phene- 2- s
ul f onam (}g ! Offo L‘%n

S)-1-(5-i 3o%yr| arm oxopyrrol i d| n- 3-yl ] et hane-1 20 sul f onam de
4-1(3S)-3-((2- Am no- 2- oxoet hyl )

{ [ (E) - 2- @=hiohd-Dir 1§39 lefd-(2-chllojopytidinmythy s2H i @rnyHehyl2lonapysdlidin-3-

oxopyr rolylebphtikicnbb=satddapifeobenzam de

4-1(3S)-3-((2- Am no- 2- oxoet hyl ){[ (E) - 2- (5-chl or ot hi en-2-yl)

oxcopy!  oRP Ry ARL B Akt Wimfba 2 4iphepl 2 oxopyroliin 3

oxopyr r ol dHie
(E) - 2- ( 5yBnerbthsidne-@rulfongimjdefprifate3s) - 1
-[ 2-fl uoro-4-(1-hydroxyet hyl) phenyl ] -2-oxopyrrolidin- 3-yl}

et he“eﬁﬂ'sf@ﬂ@rml\ﬂ 3§Pl [2;fluore-4:(1-methy-1H-jmidgzal-5yphenyl].2-oxgpyrralid;
(1E) 2(5 chl \an § rm(% c?'[gyrlya £W3 ﬂjoxopyrrolldln
- 3- yI]prB’ﬁ fRR gene'? nllg(fnfi ani de

(I E)-2-(5-chlorothien-2-yl)-N((3S)-1-{2-fluoro-4-[(nethyl sul fonyl)am no] ph
enyl } - 2- 2d%-§oretbien-Giyi)-78-{€3)5)- ) i3 - poroi2'-(neatigdsul foryd)l, ' diymeiyded-y362-( E) - N-[ (3
S)-1-(4- @ﬁ&iyyrbmiﬁ‘-@?ll})-i,?—'tlﬁa(z@léyf-ﬁ@i*oh&ihiﬁé3 -yl']-2-(5 -chlorothien-2

yI ) et hanesul f onam

( { ( 3 ) i?:f% «}\f %ﬂOEUhJO(gQ ¥ (methy{slullfl'c?nryl)-llf -blphf:ny?-4-yl]-2|-(_)xAcf)pgill‘lrc])11-d12n-3(:)-xOpyr rolidin
D

(5 chI or o B2-Ylthienhope-3-sudfopdrhidell f onyl } ami no) acet ami de WO 03/ 053925
PCT/ EPO2/ 14826 32

2-({(39) 2361{1&0 ‘I\f—ﬁz;%z;‘p-gﬁiﬂo? ()ne{')h fsh#%g 111’ th‘l -H'?fp XI%P%JrJI dﬁj} pxopyrr olidin

a?n %lc,;za(_)g ophene sulf’on

2-{(6-Chl oro- benzo[ b] t hi ophene- 2- sul phonyl ) - [(S) -1-(3-fluoro-2'-sul fanoyl -b
i phenyl - 4-Ghlgro-Z3)xie2flored-iodbphelyly-2 Jox epyirotidin dodhaphitldhient-ar mat e

2- (5- Chl giighbbRB- 2-y1) - N-[ (3 o

S)-1-(4- {2 [(d| met hyl am no)rrethyl] 1H i m dazol - 1-yl } -2-

fluoraq h % oxopyrraolidin-3 g ] et hanesul f onam de

2- Ami (E}HOIPE*@B)Z -A)-Nel(33)y(5-30qogyridin- aryar%?@ﬁwzolgdwh op- 1 - enyl ] sul f onyl

} ami no) - 21]ethenesulfonam1de

6-Chloro-N-[(3S)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidinyl]-1-benzothiophene-2-
sulfonamide X

30
5'-Chloro-N-[(3S)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3-yl]-2,2"-bithiophene-5-
sulfonamide

2-(5-Chloro-2-thienyl)-N-[(3S)-1-(2-fluoro-4-iodopheny1)-2-
35 oxopyrrolidinyl]ethanesulfonamide

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

40 (E)-2-(5-Chloro-2-thienyl)-N-{(3S)-1-(2-fluoro-4-nitrophenyl)-2-
oxopyrrolidinyl]ethenesulfonamide



oxopyrrolidin-1-yl]-3-fluorophenyl}-1Hi m dazol -2-yl)nethyl]-N, N-di net hyl -

- oxoethanam nium formate 2-Am no-N-[(1- {4-[(3 S)-3 -({ [2-(5

- chl or ot Wwer3@s39j et hyl ] sul fonyl } am no)-2-oxopyrrol i diPQT/HP02/14826

yl ]-3-fluorophenyl }-1H i m dazol - 2-yl ) net hyl ] - N, N- di et hyl - 2- oxoet hanam ni um
formate 2-Amno-N-({ 1-[4-((3 S)-3 29 [(6-chloro- | -b enzothien-2 -yl)
sul fonyl] amno } -2-oxopyrrolidin- | -

yl)-3-fl uorophenyl]-1Hi m dazol - 2-yl } net hyl ) - N, N- di et hyl - 2- oxoet hanam ni um
formate 20 Conpounds of the invention may show advant ageous properties,

they may enoRIR-[(38) f11(§-@lﬁbx%u§m1u§$h3 105-8R0pSHroRBh-8SHLY ) In¥niopRy& s ewer side
effects, have a l'onger duration of actlon be ndre bioavallable by the
ulfona 1de .
preferre& rou or have other nore desirable properties than simlar
known conpounds. 25 The conpounds of formula (1) are Factor Xa inhibitors
and as sueGhlanoeN-{(§8)-1H4-cyan¢-Rdlubropbanatoxopyirrotidinefi-yifll -bewsottiidgpheres2-suscept i bl e
t o anel 5 guEdnafideby adm ni stration of a Factor Xa inhibitor. Such
condi tions include acute vascul ar diseases such as coronary thronbosis (for

exanpl e rdial .infarcti nd unstabl e angina thr nboenbollsn1 acute
vessel cﬂgg%%' ﬂ@ %Wé%ihgghﬁgh%ﬁﬂb ?WT@?‘ P 9p 'ﬁércutaneous
translunﬂﬁhmmG@ﬂﬁmam@eangloplasty 30 (PTCA), transient ischemc attacks,
pul nonary enbolism deep vein thronbosis, peripheral arterial occlusion,
preven I 1)9) t he prevention of
t hr onbté%%@ghé&ggﬁ zglgglsg%) é{t gd§@mw12h%§%6 %gfy%@%lr@%mgﬁﬁg% e.g. stroke; in
oedena ant ed inflammtory di seases such as adult respiratory
shock syndrone, septic shock and reperfusion damage; the treatnent of

pul nonar WEj-245-OBlosy-2-thienyl) e f(8 Sl (2-fhford-4Hsopropenyiphedyd)s2-s; 35 neur ogenerati ve
di sease shepyrdfdiRAldhdneRTomnald Al zhei ner's diseases; viral infection;
Kasabagh Merritt Syndrome; Fbennly$|c uremc syndroreblaréhrlt;s I
ost eopor o oa ts for extrac rea ood in for exanple,
dial ysis 63@?‘983‘?{(3&1&71 ﬁ‘&?ﬁgpliﬁﬂ}’ab% -gxopypefidingpy Ba thalgaee-sufwrmye: and in the
coating of i nvasi ve devi ces such as prostheses, artificial valves and

cat het er N-{(BS) B@:BioRd-1-NeorsphekylPl-otdpyeslitis | O s b 2omphhee heihidgl y, one
aspect of the pr esent |nvent|on prOV|des a conmpound of formula (1) or a

pharna I ble d r|v f for medi cal therapy,
partlc @ 3¥{§§g?ﬁégﬁﬁp E%@?hf%@ﬁ@ynggapﬁﬁghe anel i oration of
a cllnlcaﬁﬂﬁ@ﬁﬂ¢$¢%ﬁ“mﬁea nannal including a human, for which a Factor Xa
inhibitor is indicated. In another aspect, the invention provides a nethod
for the w[gﬁ)mmf( -ChloRARY. Jygefheif,@g‘ulfan v PRyl xopiHdidi-pg3a hunan,
sufferi nghuo ﬁ"tgﬂ %Enzgmd%usceptl bl é to anelioration by a " Factor Xa

i nhi bitor onpri ses adnlnlsterlng to the subject an effective
anDunt250f a conpound of formula (1) or a pharmaceutically acceptable
derlvat|«5)26%ﬂémb44hwnﬁhb&ﬁ§%ldﬁﬁ@mp4{memW@mEhmbmnﬁmhwwﬂﬁ~prOV|des t he
use of a oxesvelditdylpdthdnesulidhanifd) or a

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

4-[(3S)-3-({[(E)-2-(5-Chlorothien-2-yl)ethenyljsulfonyl } 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-((38)-3-{[(6-Chloro-1-benzothien-2-yl)sulfonyl Jamino} -2-oxopyrrolidin-1-yl)-3-fluoro-
N,N-dimethylbenzamide

40
4-[(38)-3-({[(1E)-2-(5-Chlorothien-2-yl)prop-1-enyl]sulfonyl} amino)-2-oxopyrrolidin-1-y1]-
3-fluoro-N,N-dimethylbenzamide



10 pharmaceutically acceptabl e derivative thereof, for the manufacture of a
medi canent for the treatnment and/or prophylaxis of a condition susceptible
to amel i owetdosmsIy a Factor Xa inhibitor. Preferably, thecrmEprdi/i4sen
susceptible to anelioration by a Factor Xa inhibitor is selected from 15
treatment of acute vascul ar di seases3fuch as coronary thronbosis (for
exanpl e nyocardial infarction and unstable angina), thronboenbolism acute
vessel closure associated with thronbolytic therapy and percut aneous

transl um nal coronary angi opl asty, transient ischem c attacks, pul nonary
enbol i sm deep vein thr onbosi s, peripheral arterial occlusion, prevention

Chr onboerdii Do Qe b7 Buien il P SrrBAT PRI st oke.

Mor e pr efipmpyl-mefilbepanidei on susceptible to anelioration by a Fact or Xa
inhibitor is selected fromcoronary thronbosis (for exanple nyocardi al

i nf ar cty QB)-RI}EBSIIIE-8RE-28NBEIPpRIny1)-PbHoPREGH dih- l(53Alorsti@@R2vei n thronbosi s
and the g%e%gﬁgﬁ%iam thronbd(g)gngo)l ic events nga(ssom ated with atrial
fibrillat’én. tdroke It will be appreciated that reference to

t r eat ment |ncI udes acute treatnent or prophylaxis as well as the

al | evi at i(BRNd(35¢4 {&dlcetsippadis2mtborwpyddlidiths-yid-2i(6-chlorqgiiissPbl e t hat, for use
in therag,y)ethaleg‘gfmg@ﬂgl of the present invention nay be admnistered as the
raw chgmcal, it is preferable to present the active ingredient as a

pharnace [ i nve rovi des a
phar maceﬂ %@%’S)c%h‘g@é ?t( 83%106(5 7 1?r§'bﬁt Els‘ﬁiﬁgfamlﬁ@%?@%ﬁb‘%‘?}wof forml a
(1) or aflypeephegBecelaondd y acceptabl e derivative thereof in association

wi th a pharmaceutically acceptable carrier and/or excipient. The carrier
and/or QXA RB%{{WE?& (?@hfo?&-ﬁ—%ﬁ&r@lﬁleﬁeny'l]gﬂ ﬁ}éﬁﬁ@@ -8fophabinSmgrsPat i bl e
wWth t t he redi en so t hé formil ati on and not deletrloustothe
receipie Otoﬁéefneg PHFKCcor di ngly, the present invention further provides
a pharmaceuti cal for mul ation conprising at |east one conpound of formula
(1) or aNlbi@EeRUlE-aHFChcabipt-Aiyhetheoilsw fonylyanindlel-exdpyrrplidin-dyHekei at i on
wth a phab ﬁ@zt}tz:@&h YpRpafRlidbl € carrier and/or excipient. The carrier
and/ or WO 03 925 PCT EPO2/ 14826 34 excipient nust be "acceptable” in

For mul 31 R4S ot Lol BB R EREF A anat her

aspect, tflwerophenerHedesmidsr ovi des a phar maceuti cal conposition conprising, as
active 5 ingredient, at |east one conpound of fornmula (1) or a.

phar maceyy. [&@Eé»@ a&;:emtn%bt s‘engaﬁlwelyt ViftfonyIREk&AL2-bidp ?ﬁémﬁﬁﬁ)ts on with a

phar mace né carrier and/ of excipient for ‘'use in therapy,
and in p () ppm]ﬁamlﬁ treat nment of human or ani mal subjects suffering
from a2> condi ti on susceptible to amelioration by a Factor Xa inhibitor. 10
Ther e i s N-[#-(B®F3-{{(@Uhldeel -topzothien-p+ydswfonyllamian}td-owparrelidindsd of preparing a
phar maceytuofehenyl]-2-methylpropanamide

(E)-2-(5-chlorothien-2-y1)-N-((3S)-1- {2-fluoro-4-{formyl(isopropyl)amino}phenyl} -2-
30 oxopyrrolidin-3-yl)ethenesulfonamide

6-Chloro-N-((3S)-1-{2-fluoro-4-[formyl(isopropyl)amino]phenyl}-2-oxopyrrolidin-3-y1)-1-
benzothiophene-2-sulfonamide

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

6-Chloro-N-[(3S)-1-(2,4-dichloropheny!)-2-oxopyrrolidinyl]-2-naphthalenesulfonamide

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



conposition, which process conprises mxing at | east one conpound of
formula (1) or a pharmaceutically acceptable derivative thereof, together
with a phaoraosases cal ly acceptable carrier and/ or exci pi @eT/EPLY14Bhe
conpounds for use according to the present invention may be fornul ated for
oral, buccal, parenteral, topical, rdctal or transdernal administration or
inaformsuitable for admnistration by inhalation or insufflation
(either through the nouth or the nose). For oral admi nistration, the

phar maceuti cal conpositions may take the formof, for exanple, 20 tablets
or capsulMEE3Hrkffatedtdubyphenyiv2otdppnalidinyiahishlvolhaphasemeaishikial | y accept abl e
exci pients such as binding agents (e.g. pregelatinised maize starch,

pol yvi nyl 596 LE9RBQ .- C opyl nethyl cel | ul sg%; fillers (e.qg.

| act ose, S%rgc ystg{'i1 |2n}é15]‘)cogr3?ﬁ%%%%ﬂé’?’raélgfig%%"hr‘w’ﬂgﬁl PP-bseshhat e) ;

| ubri cant’s Ve e magnesi um stearate, talc or silica); disintegrants (e.g.
pot at o 5%tarch or sodium starch glycollate); or wetting agents (e.g. sodium

lauryl  s6t@fiad &y [(3DR-Thvel-{ighihtlsl- PRyl GAAT- 2 HafihalREAAGRIR! | known in the

art. Liquid preparations for oral admnistration may take the formof, for

exanpl e, s he _SYJ HPS or su ons or they may be presented as a

dry pr odgc??:l#glrbpg@ssfﬁ ﬂ't%fr%%(Wﬁlg‘eivgg'é‘mdB?O?'étyHE?ené’Uizt‘&BPlé’f énydt2es before

use. SucheRhthglseesulienasideti ons nay be prepared by conventional neans with

phar _ma]@euti cally acceptable additives such as suspending agents (e.g.

sor bi t ol 6%ﬁ@N-{(§$)‘—ﬂ[@ﬁLﬁ)r6’@-K1H—§§ﬂa¥(ﬁ§-ﬂgh&gg]&yg{oﬁ%&ﬁﬁgﬁ-ﬁdI ble Tats);
caci a); no

emul si fyLo8aagend f .. lecithin or a -aqueous vehicles (e.qg.
al nond oizlﬁ)?iil o%ﬁy e%f. g”rlcgé et hyl al cohol or fractionated vegetable oils); and

[+

preservatives rée. g. nethyl or propyl -p-hydroxybenzoates or sorbic acid).
The pr ep¥rl&i9dH3-Bramo-di3sthiagdAtydl- Rroxdpufdlitinydled-{Sschidrbavour i ng, col ouri ng and
sweet dAi thipngljehinssubfonampifgs opri ate. 35 Preparations for oral adm nistration
may be suitably formulated to give controlled release of the active
conmpound, ~Enr b |, adm.nistration the conpositions may take the form of
tabl ets %rdﬁ °6°z§ﬁ3e '1'@glaﬁﬁ?'é'bgdo’?%y%d@&h?f@ﬂtl'rttﬁﬁ%thlﬂlﬁﬁ?réﬂﬂf@@mﬂqe conpounds
according to the present invention may be fornul ated for parenteral

adni ni st 2-éft—Cblnrdﬂ}ieﬂ-2‘rijd{-[(B)S);l-(6rigdopblydihlol}ﬂl}SZ-biﬂp?ﬁélii(ﬁﬁB-gl’]etﬁﬁialli_ nuous

i nf uskROnsulfordnigd at i ons for WO 03/ 053925 PCT/ EPO2/ 1482 35 injection may be
presented in unit dosage form e.g. in anpoules or in nulti-dose

cont ai ne it h an added preservative. The conpositions may take such
forns as‘{'g(a%)ﬁgﬁéimg?‘z'5061’?51?%%6KE)'Z'&C@?m?hﬁn&ﬁ)eih‘rnﬂﬂSlllfouyi}aalqlob@us vehi cl es,
and may EORYELiIFbydtfhowbynzameat s such as  suspending, stabilising and/ or

di sper si AH3HEBEAmiAd-L kSN REY2-($-8f0r8hidaVey1) NI &y gls‘il ,i N powder
for m boroxepnedtiatn-{198-floldN ﬁl-(ﬁ}ﬁétrh%l%n%al\{t%' cl e), e.g. b Eﬁz}ag@l}ozéen_f e
r

wat er, before use: '?'he compounds’aécording to the present invention nay be
fornmul ated for_ topical
(E)-2-(5-Chlorothien-2-y1)-N-{(3S)-1 -{2-fluoro-4-(1-hydroxyethyl)phenyl]-2-oxopyrrolidin-
3-yl}ethenesulfonamide

30 (1E)-2-(5-chlorothien-Z-yl)-N-[(3S)-1-(5-iodopyridin—Z—yl)-2-oxopyrrolidin—3-yl]prop-1-ene—
1-sulfonamide

(1E)-2~(5-chlorothien-2-y1)-N-((3S)-1- {2-fluoro-4-{(methylsulfonyl)amino]phenyl}-2-
oxopyrrolidin-3-yl)prop-1-ene-1-sulfonamide

35
(E)-N-[(3 S)-l-(4-acetylphenyl)—Z-0xopyrrolid1'n—3 -yl1]-2-(5-chlorothien-2-
ylethenesulfonamide

2-({(35)-1-[2"-(Aminosulfonyl)-3-fluoro-1,1 "-biphenyl-4-y1]-2-oxopyrrolidin-3-yl} {[(1E)-2-
40 (5-chlorothien-2-yl)prop-1-enyljsulfonyl} amino)acetamide



adm nistration by insufflation and inhal ation. Exanples of types of
preparation for topical 10 adm nistration include sprays and aerosols for
use in arwprh@bmes or i nsufflator. Powders for external appCirEen2/ons2emay be
formed with the aid of any suitable powder base, for exanple, |actose,
talc or starch. Spray conpositions me32 be fornul ated as aqueous sol utions
or suspensions or as aerosols delivered frompressurised packs, such as
net ered dose inhalers, 15 with the use of a suitable propellant. The
conpounds according to the present invention nmay also be fornulated in
rectal _(26(!{1@36)51-tZ'-O@mimuﬂfmﬁB—B&lﬁpﬂQEi'H)Qihéwgrl]-z;;&&g%&gﬁh_ggg )£ - )
cont ai ni Y cKIGBMeRIL -1- Y8 such as cocoa butter or other
gl yceri dgs. 20 In a% i tpi %Eﬁ%&?dﬁgeﬁolp%?ezﬁlgﬁs descri bed previously, the
conpound al so be fornulated as a depot preparation. Such |ong acting
f or mul at ?‘cﬁ@%&?“lﬁélﬂ&@ﬁhl?ﬁhg%ee%-éldpwyla-ffﬁ}-kﬁ-ﬂuqr@rﬂ’-sqlfaunoylebdplwpyleft-yl)-

subcut an@owstpyrrolidimdytjtansimaeasslayiderforimater anuscul arly) or by intramuscul ar

i njection. Thus, for exanple, the conpounds according to the present

i nventi op_m 2o fanauhat ed, Wt h suit abl I r.ic or hydrophobic

mat eri al ﬁg%%oﬁ%ggépg as) g)tan‘lmyJ% t(?%n ﬁ%ﬁ?'ltr*\l@ngﬁm‘g%égﬁé’mdézo&lr}% ‘%‘r i on
exchange PEOPIFEYISZ-oxepyrolifingisyliethagesylionamidler i vati ves, for exanple, as a
sparingly soluble salt. A proposed dose of the conpounds according to the
present0 Rnsind-Ne[(1-{B[(3S)eBW ii18)-248-CRIBoih@n2-yI BRopIHBRM iRy BRRME)S-Mat el y 70kg
P00y e SRépymb LV fibrdfhentl] SRR DeldNA AR AGRHG 2L L he act] ve

i ngr edi e%%oe%%mhpu}nfdosag expressed as the wei"ght” o FY8e base. The unit
dose may be  adm ni SPEr % for exanple, 1 to 4 tinmes per day. The dose will
depend on the route of admnistration. It will be appreciated that it may
be necesgdmyine-N-[(ia k] (el {{z(Svanlirathicnn )t thylulfonyiRsngs-20segriiag-10n the age
and weisg i 30fuotdpReryL EhidaR1 98 me A IINIR. S  oBharihicin T LI on_t O be
treated. The dosage will al so depend on the route of admnistration. The
preci se gqgse ut e of mnistration wll ultimately be at the

di screti %’%nﬂ?oa']g%éf'glt°¢(§%§aﬂ?gc%‘?f9éT@P@H’l%‘rz'WEP?%@@htz-ﬁﬁhevr@bﬁipdunds of
formul a ¥VP-freserhenyl-1eimidazd]-2-yl} ooyl Meliidomethyil- 2koxotthemmitien Ap@stti ¢ agent s.
40 The invention thus provides, in a further aspect, a conbination

COMDY 1281 CBmBo@TREURE iRfentib® ! o) zdagta BN AIBARUL !l BECEREAD! €

derivati herepf together . a furthe erapeut | | NO“03/ 053925
PCT/ EPOZB@’I& S Sg > r%??eéB oﬂfﬁ’a fver sids sty havs a lnger dyralienrafastion. cal |y
accept abP® m9Er bigayeilaple by deaweieired toyted or have cthrebinmait idenirabi tphopertise thamd

t her apeusimdlarigewn carppduuds. agai nst t he sane di sease state the dose of each
conpound may differ fromthat when the conpound is used al one. Appropriate

o2 S B S5 S Bl
use in t ?rgcj fondifipys s\l}%egul{}ﬁ torprpehigrafien by adngnistradien of a 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 a compound of formula (Dora
pharmaceutically acceptable derivative thereof for use in medical therapy, particularly for use



condition being treated and the age and the condition of the patient and
will be ultimately at the discretion of the attendant physician or

vet er i narwens/03ies conpounds of the present invention nayPog/EPSEHS2M
conbination with other antithronbotic drugs such as thronbin 10 inhibitors,
t hr omboxane receptor antagonists, prd3acyclin mnetics, phosphodiesterase
i nhibitors, fibrinogen antagonists, thronbolytic drugs such as tissue

pl am nogen activator and streptokinase, non-steroidal anti-inflamrmatory
drugs such as aspirin, and the like. The conbinations referred to above may

conveni en ke REcHRERSERE 84EERE WS8itbY i D Snah b R tudin &%uﬂﬁﬁrﬁp%%' cal

f or mul at |P§&0€§gm§1 Us: i Ea%fcate&eu“ cal formulati'ons cohprising a combl nati on
as define ove together Wi'th a pharmaceutically acceptable carrier or

exci pient conprise a further aspect of the invention. The individual
conponentls ansfthes asriecic thrtvivaatidngmevideay tehodaiinihaitsdteescindbot ephyeauient i al |y or
si mul t anesmshay, malﬁa@%@hﬁn Oiufﬁﬂﬂ@f)!frﬁﬁlda B&ﬂ[ﬂbﬁ%ﬁé&%ﬁtﬁﬁé t0 irﬁél{ai%@ﬂlt grhSFbyt any
conveni e eth0%4 Bini L er e Factor

c 1 @t ﬁﬂegb:g;g dl%}néte?'m?? n\g)éec écljn etfec nfe arnéo&nffl rst.

X hi bi
V\?\Ielnna:jmI h?rg?l}?%otupgﬂfﬁ cu ‘P‘ﬂ]é( agﬁf‘ﬁﬁplggf"i‘v@ﬁ"?’r@?eo%e adni ni st er ed

either in the sanme or d| fferent phar maceuti cal conposition. 25 Wen
conbi nedIn andthve agacetht eresent aiviettoni ]iroMﬂdshhd)@efbDErc@lﬁptﬁﬁlQ@f tfdiafulat (DEortano

g 8 gg 8 ﬁg %hﬁﬂd?éetutl@ﬁl]y%t:&piaﬁle %%aﬁ@érﬁéltebp lf(ﬁ t\(j\ uga%ﬁpe gif_ zgft?%i I ﬁ)? nﬂ%; h g;
E[%at%ent pnedlor\})er{’;r}hgﬁ lsfog r arru?@fr}fog USG @‘é E‘? lﬁ‘ifatfoﬁ‘ % e‘/?ﬁﬁﬁ‘er as are

provi ded i.n any con
known foﬂﬂgﬂ ©F conpounds in the art. 30 The conmpounds of fornula (1) and
pharmaceutically acceptabl e derivatives thereof may be prepared by the

proc ets S e Prefisuly, itReebniig bredulabBIE to eﬁﬁ’éli@raﬁ&pﬁﬁ§ F@o?or 9@'1§ﬁlbﬁdxltxé é?:g:ct@d it her
aspectq<0 e roups are as
de1Ico i ned fgea%/ngﬁt %f?h‘éﬁ@%%gl%gﬂea%& &' eogls (%)f ﬁe?‘r{}ﬁ %Egg?aé‘féd 35
Accor di n PPFE@ n%%‘i%m ’é"s“eﬁ?“t? AESelt flowre essaigted vithr ovi ded a
process ?m?fd}'tlc tbﬁém’a%ﬂﬂ ﬂ?gfcatamm)@mhmmfal fepway @ngoplastyhiroisientasghemses of
react i ng atiackeppimemary@bbiisiydbep veln thronbbdid) parigherpatena] @tlubion, Pdventionl | )

wher ei n ¥f ivess@l u@Red indRowing L{Fbsteﬁé&%lj' ﬁﬁl fhe ﬂﬁé\’egﬁm 1%y ﬁIr lr%ohc meg{sl de. The
react '23”aésﬁc%%‘m‘?ﬂamnlttlb;{%%t%ge'aggl golfﬁ e presence o :

pyri dine Sui . DCM suitably at room
tenperature. 40 WO 03/ 053925 PCT/ EP02/ 14826 37 NH2 NO | X |
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 (I) 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 a pharmaceutically acceptable derivative thereof, in
association with a pharmaceutically acceptable carrier and/or excipient. The carrier and/or



Y R MS\ (n) OO Conpounds of fornula (l111) may be prepared by nethods
known in the literature or processes known to those skilled in the art'. 5
Conpoundswofosfossoesil a (1) may be prepared from conpounds @CTfEPOZLHS26 (V) !
PNH NO(I~ X1 Y wherein PP is a suitable am ne protecting group,

e.g. Boc (t-Butyloxycarbonyl), by redval of 10 the protecting group under
standard conditions. For exanple, when P represents Boc, renpval of the
protecting group may be effected under acidic conditions, using for exanple
TFA (trifluoroacetic acid) in a solvent such as DCM or hydrogen chloride in
di oxan, suéipiadtinyust b “ac@piiblet MBS Shtt o beihb c6a lérWﬁﬁq ﬂ%@ ofh@;r 1;[;}%&&& ¥ may be

prepar ed el fgﬂﬁlﬁ%gﬁpg& Oty Me‘%&i@ent thbleof

cyclisation where L represents a group For exanple when L |s a
hydr oxyl group, 20 the ring closure may be performed by treatment with an
aryl or aFfapthep pps@nthe invertiog provides 2 phanBr@81iabCIRBSIHOT L ERDBMEAB26tive3 8

but y| ptfosygnedizet, aalvdstane ahpophd azfothinga(hoxy biak@aceid@lly a&bpt&%ﬂé}i%ﬁve

azodi car lpeyesk 8t Ssodidiion w1§1LH piakhRe ﬁﬁ&lﬁﬁﬁkﬁtﬁhgcargyg Bxeé){cg)m(x{jfo? Wan. It

of fornmula
() ay SRBRE L B pllE o MRSralhoL pE iR 6 el G ORIt of
forml a f?Bdl%?lSHWe@fbie‘BﬁF’FB?TétfqnxbyaﬁP@?ré’é‘%’@@bW standard protecting groups,

as precursors. For instance, conpo;agsigéfornula (V) Y?ergﬁi is OH nmay
be conWemhad id fuktBerCiHEHAATES the fords@i IkRidh ) pBR3IS 66 ng ;% buf
substi t ughthshsfon LwhiSh gch@ RpHses ﬁk”%@"{ 1% &R cor%i‘loggil S ftormu(lia (ﬁ‘eﬁ? known in
the art g)ﬁarmaceutlcally acceptable derivative thereof, together with a pharmaceutically acceptable

carrier and/or excipient.

15 The compounds for use according to the present invention may be formulated for oral, buccal,
parenteral, topical, rectal or transdermal administration or in a form 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
buffer salts, flavouring, colouring 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 injection or continuous infusion. Formulations for



for exanple Smth, MB. and March, J., Advanced Organic Chem stry, 5"
Edition 2001, John 10 Wley & Sons). Generally Rwll represent alkyl or
aral kyl awo oswsasbs represent halide, especially iodide orCsmPphiatses |n
such cases the ring closure may be performed by treatnent wth a base in a
suitabl e solvent, e.g. MeCN. Conpound® of fornula (V), where L is a

hydr oxyl group, may be prepared by reacting a 15 conpound of formula (V)
with a conpound of formula (VI1): H NPl ~1 (Vi) OONH X (VIII) 1Y
wherein Pl is a suitable protecting group as described above. The reaction
i s convermjertivh ynay bapreseattd dnltmibdosagdcoin, @1y, 8f antbobRYWbSindfildo® @ntainers,

tri met hy lwadhRiaBded PresérPatie MRWIHS o @fionk AP i@ sudhbins As@u%e?slilci)nfs;‘s% al‘lt%080| vent

e.g. DCM, 1 ipert atnosphere, e.g., nitrogen, s a _‘é‘o room

t e?rper at ur gﬂ‘ggﬁ’%&‘eaﬁ%f Sddiors % Piges £0d Jiotmtpd g?mF‘B‘F%I /YR 3 o

conpat i bEPendiiey siphilisingzand/ondispersingrpesutic Alterativelynthie actel inguediyntbmeypreepar ed

f rom comporavdist fofm fayconstiaitipivivith ) suiwblearchible, 4.6 sirifliiytdpeh-Bres Fhies, bEfod |

hydrochl asd. de, using methods wel|l known to those skilled in the art. 25

See, for exanple, "Protective groups |92) or gan:Dc ;synt _hﬁ;l aoB%sT\t/)\; (Pargene
: ts (John Wley & sons 1991) or "Protecti | J.

%gi gnsc,i ki%‘(vé\g’ 3&‘%ﬁia§ﬁ‘§d%¥ﬁ°a8’e PLPSeny  mKgntipgn 18y (be) forpulgted ofoThtepisali s

pr ovi ded a¢mipisirgtioarby ppeéiiation @B ifhelatipn. dixamplag of: typgoefistspandtioh dommobal (| V) . WO

03/ 05392 5dri6iEfr#ea 2chui8 fFays30d Aa65Istbr e ianhIAGS SSinkBHatoc OMPOUNds of formul a

(N) may be prepared by netal -catal ysed coupling of a conpound of formula

| of .formul a ere C and C2 are suitable coupling
élr f)?)p\ém, t g‘."g(.le%)%éejxne@%% ArRligaton r%ayrtﬁg?é'“%gﬁﬂg‘ﬁhea‘i“gﬂﬁd@y Sﬁ‘?ﬂ?le@""élarrba&b_ forhor onat e
[ B( OH) 2] el dgiopss Blcchraisrsh. Spy eemyasitions mhy baforowtaieh anspediscolatiens( OTf ) or
st annaneoBsuspeotiora T i dersdly Helivered fosh préssiriedisackle ichQs nRRAMRIosGAhA&E al so be
hydr ogenwwh €12 usk ¢fRGhikapl 5153115{“;_ to a heteroatomof Y. A suitable netal

catal yst includes palladium0) or a salt thereof in the presence of a

[ ., _triphenyl phosphi ne and a base, e.g., sodium carbonate, and
I gand, ‘Ia’heg compounds acc%rd?ng top the present invention may zgso be formulated in rectal

compositions such as suppositories or retention enemas, e.g. containing conventional
suppository bases such as cocoa butter or other glycerides.
20
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
formula (I) or a pharmaceutically acceptable derivative thereof together with a further
therapeutic agent.



optionally wwth a suitable co-solvent, e.g., water, suitably at tenperature
range fromroom tenperature to 150 C. For exanple, when C is B(OH)2 and
C2 i s a bwomBdsz2zoupl i ng of 10 conpounds of formula (I X) PairtErorospounds of
formula (X) can be effected with tetrakis(triphenyl phosphine)pall adi un{0)
in the presence of sodium carbonate i3 aqueous tetrahydrofuran at 75 C. H
NP NO1(IX) XCL Y-C (X) It will be appreciated by persons skilled
in the art that certain conbinations of coupling 15 groups C and C2 in
conpounds of formula (1 X) and (X) and netal catalysts are preferred.
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20

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 (IIT) 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



X C by cyclisation where L represents a | eaving group. For exanple when L
is a hydroxyl group, 5 the ring closure may be performed by treatnment with
an aryl owoaBkydozphosphi ne, e.g., tri-n- butyl phosphi ne, @cu/ERozii4sbky!l
azodi car boxyl ate, e.g., diisopropyl azodicarboxylate, in a suitable

sol vent, e.g. THE (tetrahydrofuran). 3fonpounds of fornmula (Xl), where L is
a hydroxyl group, may be prepared by reacting 10 conpounds of formula (V)
with NH2-XC . The reaction is conveniently carried out by addition of a
Lews acid, e.g. trinethylalumnium to NH2-XC in a suitable solvent e.g.
DCM under an inert atnosphere, &H,, nitrogen, suitably at room
tenperature followed by a n of a conpounds of formula (VI) in a
conpati bl e solvent e.g., ngrijg;There is provided a further process (O
for preparing conmpounds of (1) from conpounds of formula (XII) H
/IR NS\ OONOMD X O Py ne aI-cataIysedwﬁﬁupling of a conmpound of
formula (XIl) with a conpound of formula (X) re C and C2 are suitable
coupling groups, e.g., borongte [B(OH) 2], halide preferably 20 iodide (1),
trifluoronethanesul fonate (Off) or stannane such as trialkyltin, and P is
as defined above. Suitable nmetal catalysts include copper (I) iodide

pal | adiunm(0) or a salt thereof i,m the presence of a ligand, e.g.,

tri phenyl phosphi ne and a bas%, kg., sodi um carbonate or potassium
carbonate, and optionally wit uﬁa sui tabl e co-sdMkent, e.g., water, suitably
at tamaaUMermmefrmnmﬁm@amaaUMeto150C For exanpl e, when C
is B(OH) 2 and C2 25 is a brom de, coupling of conpounds of formula (XII)
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tetraki s(GYIPEAER Of
car bonat &npyin toghese ekilled inthesiny.dr of uran at 75 C. Al ternatively, where Y-C2

represents a group NHRaRb, i.e., when C2 is hydrogen bonded to a 30

ni trogen MgehRRLe 2d 8bmf Shiulna gf&nﬁﬁylb? prepared from a
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net al - cat al ysed coupling of a conpound of fornula (XI'1') with a conpound of
formula (X) where C is a SU|tabE coupling group, e.g., boronate [B(OH) 2],

halide preferably iodide (1), " i's as defined above. Suitable meta
catal ysts include palladiu a salt thereof in the presence of a
ligand, e.g., tri-o-tolyl phosphi pe or a copper salt e.g.,

ﬁ' Y av)

i

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

H
N—p!

~<—><——§;:L

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-



5 copper (1) iodide and a base, e.g., sodiumtert-butoxide or potassium
carbonate, and optionally with a suitable co-solvent, e.g., triethylam ne,
sui t abl y WD oBeses at ure range from roomtenperature to 1POTEPOFO82€xanpl e,
when C is iodide, coupling of conpounds of fornula (XIl) wth conpounds
of formula (X) can be effected with @8per (1) iodide in the presence of
pot assi um carbonate in dinethylsul foxide at 123 C or 10

tris(di benzylideneacetone)di palladium (0) and tri-o-tolyl phosphine in the
presence of sodium tert but oxi de in dioxan at 100 C. Compounds of formul a
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formul a (@XWill be appyeciediygreesordskiticdde phiecdre it ampoinds affauuits(Wfmdyoserul a 20
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especially iodide or sulphate. In such cases the ring closure may be performed by treatment
with a base in a suitable solvent, e.g. MeCN.

o=

Compounds of formula (V), where L is a hydroxyl group, may be prepared by reacting a
15 compound of formula (VI) with a compound of formula (VII):

H
N—p!
[ 1 (VD
0~ "o

i

X (vVID

Y

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).

NH .HA

[ 1 (VI

O 0
30 There is provided a further process (B) for preparing compounds of formula (IV).



solvent, e.g., DCMor xylene, and optionally in the presence of nol ecul ar
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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 NHRR?, i.e., when C*isa 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 fert-butoxide or potassium carbonate, and optionally with a suitable co-solvent, e.g.,
triethylamine, 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 fert-butoxide in dioxan at 100 °C



It wll be appreciated by persons skilled in the art that conpounds
containing suitable Ra and e groups nmay be converted into their
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i nterconversions can be found in Smth, MB. and March, J., Advanced
Organic Chemistry, 5"' Edition 2001, 4ohn Wley & Sons. 5 Those skilled in
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by metal-catalysed coupling of a compound of formula (XID) with a compound of formula (X)
where C' and C? are suitable coupling groups, e.g., boronate [B(OH),], halide preferably
20 iodide (I), trifluoromethanesulfonate (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, e.g., sodium carbonate or
potasisium 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 is 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 NHRR?, 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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formula (XII) by metal-catalysed coupling of a compound of formula (XII) 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 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.,
5 copper (I) iodide and a base, e.g., sodium tert-butoxide or potassium carbonate, and
optionally with a suitable co-solvent, e.g., triethylamine, suitably at temperature range from
room temperature to 150 °C. For example, when C' is iodide, coupling of compounds of
formula (XII) with compounds of formula (X) can be effected with copper (I) iodide in the
presence of potassium carbonate in  dimethylsulfoxide at 123 °C or
10 tris(dibenzylideneacetone)dipalladium (0) and tri-o-tolylphosphine in the presence of sodium
tert-butoxide in dioxan at 100 °C.

Compounds of formula (XII) may be prepared by reacting compounds of formula (XIII) with
a compound of formula (III)

;NHz
ITI O
X (X1
L

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
P\ ¥
N7/S\\
O O
(XIV)
N 0]
H
c
]
)l( XV)
Y

The reaction may be suitably effected under metal catalysis (e.g., copper salt 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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washed and concentrated under reduced pressure to give the crude product as
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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 (XVII):

H //O
N—g
AW
et
I}l (0]
0 XV
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R—T XV

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 (I) 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 chemistry
processes.
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(E) - 2- (4-@pdrae Cdvasty, 5% Rifi¢r8®01 o Wilkey &rSpng' - (et hyl sul f onyl ) - 11' - bi phen
yl'l-2- pxopyrrolidin-3-yl} ethenesul fonam de Mass spectrum Found: MH 549

H. chl c. 01(11'1\% 1§§ R Do i:l}\@ ﬁ&?ﬁfﬁh@gﬂp%ﬁ’x?c%f%ﬁ%@a aft’
1' bi pherﬁWl x‘BBW I"F S‘? %‘i"tpﬁ?ts%r?éﬁ«?f B1OL,PPFH% de Mass

spect r umerEps mj e mqlecalz pr the| apprppriate fniermeiatg toygeyent Wdesizhls| side geactions.
6- ( Di net Igpitable pojectihg friups Fr-ukse dcdordingue the-p2esert imeitionaitd %elhklojwnlo those

1' - bi pien¥ired ity ihk ag-an@%RDYE 9dd & Ncodvettiondd aRALD RN R Lxatili, CPRAAHG Mass

spectrum groFuc}))lsJ 1ndorga|\r/1|;|cj- sy?l esis” 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 trimethylsilyl 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 (II), (IV), (V), (IX), (XT), (XII), (XIII), and (XIV)
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.



10 Hp.l.c. (1) R 3.25mn Exanmple 10 N { (3 S)-1-f 3 -Fluoro-2'-(nethyl
sul fonyl)-1 1'-biphenyl-4-yl] -2-oxopyrrolidin-3 -yl | quinoline-
8- sul f onawDd8/03H®23Vass spectrum Found: M+ 540 H.p.l.c. @ECXI/HERD2/A89OM n
Exanmple 11 6-Chloro-N-{(3S)-1-f3-fluoro-2'-(nethylsulfonvl -1

- bi phenyl -4-yl]-2-oxopyrrolidin-3-144 20 1-benzot hi ophene-2-sul fonam de
Mass spectrum Found: M+ 579 Hp.l.c. (1) Rt 3.40m n Exanple 12 25
5-Ch| oro-N-{(3S)-1-f3-fluoro-2'-(meth Isulfonyl)-1

- bi phenyl - 4-yl ] - 2-oxopyrrolidin-3- yI} 1 benzot hi ophene- 2- sul f onam de

Mass spectrum Found: MH 579 H pgkainlefl) Rt 3.39m n 30 Exanple 13
6-Chl oro-N-f(3S)-1-(4-{2-[(di rrethyl"éﬁ‘l“lr)io—
met hyl | -1 Hi m dazol -1 -y1}-2-fl uor opheny1l)-2- oxopyrrolidin-3-yl
- 1- benzotAhbseMatiens > syl f onani de formate salt (1.1) Mass spectrum Found:
M+ 548 Hp. | .c. (Teraltdréfudtnmi n 35 Exanpl e 14
(1 E) - 2-£ 5pehl or ot himihﬁroﬁéenhla&(ﬁs) -1-(4-{2-[ (di net hyl am no
net hyl ] - I§&iym dazoly H gﬁn
fl uor ophga/z) 2- oxopé/rro -yl |l prop-I-ene-1-sul fonam de formate salt
(1:1) Ma pect r urh aaf 538 40 H.p.l.c. (1) R 2.46nmn Exanple 15
WO 03/ 053928 BCT/ EP02/ 14@2163'10%%13011}'1
N-{ (3S) - HORTI - (Am rEOHyderyby:hzbtxﬁzdlé uoro-1, 1' - bi phenyl - 4-yl | - 2- oxopyrrol i din-

3- yll @‘b chl oro- 1- benzay, phene 2-sul fonam de Mass spectrum Found: M
580 H .c. (1) R 3. 3"{*}@[@ Exampl e 16
(38)% ({1 ( 1E) 2-(5- Pt hi en- 2-y1 ) prop-1 - enyl ] sul f onyl } ani no

-2 oxopyrqrol i di n-1-yl |- quartet

s singlet

t triplet
15

Example 1

6-Chloro-N-{(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1.1'-biphenyl-4-yl]-2-oxopyrrolidin-3-

1 naphthalene-2-sulfonamide
Ee

L
e
O

F
F C
o O\\840
W\ 20 \ O o
S, 1 \y
A
Intermediate 3 &
i N o C1

Intermediate 2

F

C



3'-fluoro-1, 1 -bi phenyl - 2-sul f onam de Mass spectrum Found: M+ 570 10
Hp.l.c. (1) Rt 3.33mn Exanple 17 (E)-2-(5-Chlorothien-2-yl)-N {(3

S) - 1- [ 5- (WonBosophenyl ) pyri di n-2-yl]-2-oxopyrrolidin-3- yIlPCII/EP02/14826

et henesul f onam de 15 Mass spectrum Found: ML 503 H.p.l.c. (1) Rt 3.50m n
Exanpl e 18 45
(BE)-2-(5-Chlorothien-2-yl)-N-[(3S)-1-(3-fluoro-2'-nitro-1, 1" -bi phenyl - 4-yl
-2-oxopyrrolidin- 20 3-yl]ethenesul fonam de Mass spectrum Found: MH' 520
Hp.l.c. (1) R 3.44m n Exanple 19 25

4'-1(395)-3-({[(E)-2-(5-Chl orot hien-2-yl ethenyll sul fonyl

am no) - 2-gxopyr.rol iQin-1-yl]-3' - . s .

1 uor o- o Tt ey, SR deamedyi sherory-guetiy atforsals - by sl ww see
p.l.c. ({ng,)(OQfIZQ_vgiﬂhswlveg@n @@gﬁr@p@D@M @ml)[a(t pog) tempgrpture. To this solution

(E) - 2- ( Swashidddedopyinidizn (@0 12n) partie(qy 6kchlord-2nyihthyl sulfonyl chloride’. The reaction

M NO) - 2-A%RBY Wad ktirftidNe Yoohd termdberatirt YQT Ponl, AfterBhiB ey the Zrsiiic pRgEE Mass
E)e E:tSE m%%gg%ﬂ :\gll 'éhn%%)}e?i?a%,{ﬁo?% goggu_rﬁt_n %t}gnafét soliglﬁ(%:!' Phd se%%ra%&%@aln% lgy]ér was
{2-] (net h\ya}slg?ﬁ qn&@zpo;:gﬁﬁtqﬁid.]nsﬁerﬁ%c?cbyrg@sa{eﬁg gi_v9 |tl)e_oque product as a yellow glass
oxopyr r ol widé¢h»@s yitsepbdlyepuifitd naing desdvissted pueparative hipdwndo givelthestle 40
H p.l.c. dompolttd (8.025ybdw ®iivseli€ 22 WO 03/ 053925 PCT/ EP02/ 14826 49

(E)- N e
1-[5-( ﬁ?g%si-sﬁ‘g%@%°é‘%%‘ﬁﬁﬁgysr7i3di n-2-yl]-2-oxopyrrolidin-3-yl}-2-(5-chl or ot hi
en-2- yl ) ePH&rest i de Mass spectrum Found: MH 514 Hp.l.c. (1) R
3.90mn 5

Example 2:

olidin-3-yl}naphthalene-2-

15 sulfonamide

’ N

AN N AN
Intermediate 1 Intermediate 2 Intermediate 3
O 0
H \\/

\N-‘ S
N 0] Cl

Example 2



Example 23 5-Chloro N-((3S)-I1-{5-[2-(neth, |s~yl phenyl pyridin-2-Xl
-2-oxoRyrrolidin-3-ylL benzofuran-2-sul fonam de Mass spectrum Found: M
545 10 Hvp.oBos392{ 1) Rt 3.33m n Exanple 24 PCT/EP02/14826
(E)-2-(5-Chlorothien-2-yl)-N((3S

-2-0x0-1-{5-[2-(trifluoronethyl)pheny8 pyridin-2- yl }pyrrolidin-3

-yl ) et henesul f onam de 15 Mass spectrum Found: MH 526 Hp.l.c. (1) R
3.73m n Exanple 25 2-{6-[(3S)-3-({[(E

5- Cnhl orot hi en- 2-yl ) et henyl | sul f onyl } am no) - 2- oxopyrrolidin-1- 20

yll pyrl di Q.S')%—Xhﬁnd\k- -@irﬂéﬁﬁé{ﬁﬂ&m oS- &Qeg?or IiipalénqrssoM_erd 279

Hp.l.

1) N 1 f&%ﬁj; WGyl SERE euﬁﬁ AT A e e

et henesulanfl §rehloreré-nanfihyl §1H8’9Y1P1!J?ﬁ Hde)- Whe reagsion myxtyre| wag stifferd)at prons 47m n
30 Exanpltem@rat@re{for | §h3and then evaporated under a stream of nitrogen. The resultant residue

S) - 3- ({§ (Vs BssoRe M Ar0hbings o?ﬂUIQ@H%ﬁ@ﬁ(dl](@%ﬁ)%ﬁﬂ' PHed @) -Ras®apRMed ol i di n I

-yl pyri nam de SREGE Found: ME 537 H.p.l.
(1) R 3. p?%v'ﬁra%vé%@ﬁ%ﬁ@%—l%c—%&gmf U B g 72 s

- Chl or ot hll\@‘ﬁs? ¥4l fonyl }anino) - 2- oxopyrrol idin- | -

yl ] pyri dlfhp$cyR§3Mmind| met hyI benzenesul f onam de Mass spectrum Found: M+
565 40 Hging sitilarCAgmiBiy, ShedQlliwingoaippinfls #2reWRpadd053925 PCT/ EP02/ 14826 50
2-{6-[ ¢S -3-({[(E)-2-(5-Chl orot hi en-2-yl)ethenyl|sul fonyl}am no

- 2- OXO0pyrL olidin-1- yl]pyridin-3-yl} -Nnethyl benzenesul f onam de Mass
spect rum

(E)-2-(5 Chlow);'l;el?-g-vl)-N-(GS) 1-{5-[2-(methylsulfonyDphenyl]pyridin-2-y1}-2-
oxopyrrolidin-3-yl)ethenesulfonamide

Mass spectrum: Found: MH' 538

15 Hplec. (1) Rt 3.23min

Example 4
(E)-2-(5-Chlorothien-2-y1)-N-{(38)-1- [3-ﬂuoro-2‘-(methvlsulfonvl) 1.1'-biphenyl-4-y1]-2-

oxopyrrolidin-3-yl} ethenesulfonamide
20 Mass spectrum: Found: MH™ 554
H.p.l.c. (1) Rt 3.29min

Example 5

5-Chloro-N-{(3S)-1-[3-fluoro-2'-(methylsuifonyl)-1,1"-biphenyl-4-y1]-2-oxopyrrolidin-3-y1 } -
25 1-benzofuran-2-sulfonamide

Mass spectrum: Found: MH" 563

H.p.lc. (1) Rt 3.19min

Example 6
30 N-{(3S)-1-[3-Fluoro-2'-(methylsulfonyl)-1.1'-biphenyl-4-y1]-2-oxopyrrolidin-3-
yl}isoquinoline-5-sulfonamide
Mass spectrum: Found: MH" 540
H.p.l.c. (1) Rt 2.78min

35 Example 7
(E)-2-(4-Chlorophenyl)-N-{(3S)-1-[3-fluoro-2'-(methylsulfony!)-1,1"-biphenyl-4-yl]-2-
oxopyrrolidin-3-yl} ethenesulfonamide
Mass spectrum: Found: MH* 549
H.p.lc. (1) Rt 3.27min

40
Example 8



Hp.l.c. (1) R 3.33mn 5 Exanple 30 (E)-2-(5-Chlorothien-2-yl)

N-[(3S) _1-(5-{2-[nethyl (nethyl sul fonyl am nol phenyl}p)ridin-2-

yl ) - 2- oxowgrososiods n- 3 -yl | et henesul f onani de Mass spect r uRCTHPO 820N 567
10 Hp.l.c. (1) Rt 3.32m n Exanple 31 (E)-2-(5-Chlorothien-2-yl)
N-{(3S)-1-[5-(2-isopropoxyphenyl)pyriddi n-2-yl]-2-oxopyrrolidin- 3-yl }

et henesul f onam de 15 Mass spectrum Found: M+ 518 H.p.l.c. (1) Rt 3.79mn
Exanple 32 6-Chloro-N-[ (3 S)-2-0x0-1-(5 -phenyl pyridin-2-yl)pyrrolidin-3
-yl I napht hal ene- 2- sul f onam de 20 Mass spectrum Found: M# 562 H.p.l.c

(1) R 3 54éH1bf6-NE?9@WJ[§ Ao z-Fh 191'11%'1'1\‘1{—?1 -b1phenvl-4—vl]-2-oxopyrrol1d1n.—3-v1},,

S) -1 -{5- ]2 net hen éJISJI n nenyi pyridin-2-yr} -2Z2-0oxXopyrroirain-3- 25 yI

t hi eno[ 2, onam de Mass spectrum Found: MH+ 472 H.p.l.

(1) Rt 3%%?%0%%11@ é%sfdl

4- Cyano- K188 Rt 3|8min uor o- 2' - (net hvl sul fonyl ) -1, 1' - bi phenyl - 4-yl | - 2- oxopy
rrolidi:n-3- yl} benzenesul fonam de Mass spectrum Found: MNIT 531 H.p.l.c.
(1) Rt 3gL4 935 Exanple 35 3-Cyano- N-{(39)

1[3f|ur-.-rret v sul fonyl -1 1' blphenyl 4-yl ] -2- oxopyrrolidin-3-
yl } benze RS a1 plgfonyiih=-bigienyl-4ylh2y ¢ (1) Rt
3.16m n 4BODH i ; : agB8®6 51 Exanpl e 36

6- Chl oro{»{dsé.(pB&buni}.FbﬁxdEk/ﬂUrSGQZ' (rret hyI sul fonvl)-1 _

1' - bi pleemyplc. enR¥QRYEIO! i di n-3-yl} _ 1-benzofuran-2-sul fonam de

Example 10
N-{(35)-1-[3-Fluoro-2'-(methylsulfonyl)-1.1"-biphenyl-4-yl]-2-oxopyrrolidin-3-yl}quinoline-
8-sulfonamide

15 Mass spectrum: Found: MH" 540
H.p.l.c. (1) Rt 2.99min

Example 11
6-Chloro-N-{(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1,1'-biphenyl-4-yl]-2-oxopyrrolidin-3-y1} -

20 1-benzothiophene-2-sulfonamide
Mass spectrum: Found: MH" 579

H.p.le. (1) Rt 3.40min

Example 12
25 5-Chloro-N-{(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1,1"-biphenyl-4-y1]-2-oxopyrrolidin-3-y1} -
1-benzothiophene-2-sulfonamide
Mass spectrum: Found: MH" 579
H.p.l.c. (1) Rt 3.39min

30 Example 13
6-Chloro-N-[(3S)-1-(4-{2-[(dimethylamino)methyl]-1H-imidazol-1-y1}-2-fluorophenyl)-2-

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

35
Example 14

Mass spectrum: Found: MH" 538
40 H.p.l.c.(1)Rt2.46min

Example 15



Mass spectrum Found: M# 563 5 H p.l.c. (1) Rt 3.35m n Exanple 37
6-Chloro N-1(3S)-1-[3-fluoro-2'-(methylsul fonvl -1,1"-biphen

| y-4-yl ] -womsompes ol i di n-3- yl} thieno[3, 2-bl pyridi ne-2-secrmrarmi4es 10 Mass
spectrum Found: M+ 580 H.p.l.c. (1) Rt 3.24mn Exanple 38
5-Chloro-N-{(3S)-1-[3-fluoro-2'-(nethlgl sul fonvl)-1, 1" -bi phenyl -4-yl 1- 2- oxop
yrrolidin-3- 15 yl }thi eno[ 3, 2-b] pyri di ne- 2-sul fonam de Mass spectrum

Found: MHO 580 H.p.l.c. (1) Rt 3.19m n Exanple 39 20

(1E) - 2- (5-Chl or ot hi en- 2 vl) - N-{(38)-I-[3 fluoro-2'- (rrethylsulfonvl -1

1' - bi phew} 3§1) lybl ?ngmgéiﬁ’igwlf- 4653 | -sul lam de

Mass specrram : e 40
tert - But Qlom'*'bmomm’%%ﬁgl&?ﬁ@én 2- yI )et henyl ] sul f onyl }((38 {5-]2-
(met hyl s Masospettiysh Faoynd: MB 1580 n- 2- yI } - 2- oxopyrrol i din-3-Y | amino acetate

Exanpl e 8L 0BR: 38amindi ssol ved in anhydrous DVF (Iml) in a reactivial.
tert- Butoxycarbonyllbronoacetate (0.029g) was added, followed by potassium
car bonatE éO.IOigg) 30 and the m xture was stirred at anbient tenperature
for 21h. ction mxture was d| I ut ed with DCM gnd vvashed 1W|th aqueous

A?

sat ur at ed-lsods d i £
concentratMrmm,debxpheaMaﬂifommssure to gl ve the t|tIe corrpound (0.0498) as
a clear wsgspem%pﬁpmpmomund M+ 652 35 Hop.l.c. (1) Rt 3.81mn

Using S the foll owi ng conmpounds were pr epared: Exanple 41
[(E)I%Zﬁ(%ﬁ‘(:ﬁﬁorg}[%l en 2-yl)ethenyl | sul fonyl ((3S) 1-{5-[2 40

rret hyl sul f onvl ) phenyl ] pyri di n-2-yl, -2-oxopyrrolidin-3-yl am nol acetic acid
Mass sped&xample 1Found: MWV 610 H.p.l.c. (1) R 3.41mn WO 03/ 053925
PCT/ EPO2(BB36Ch]5mthideXBAIRNe{(38)-1-[5-(2-nitrophenyl)pyridin-2-yl]-2-oxopyrrolidin-3-
yl}ethenesulfonamide
15 Mass spectrum: Found: MH™ 503

H.p.lLc. (1) Rt 3.50min

Example 18

(E)-2-(5-Chlorothien-2-y1)-N-[(3S)-1-(3-fluoro-2'-nitro-1.1'-biphenyl-4-yl)-2-oxopyrrolidin-
20 3-yllethenesulfonamide

Mass spectrum: Found: MH 520

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

Example 19
25

fluoro-N-methyl-1.1'-biphenyl-2-sulfonamide
Mass spectrum: Found: MH™ 568

H.p.lc. (1) Rt 3.31min

30 Example 20

-2-(5-Chlorothien-2-

fluoro-1,1'-biphenyl-2-sulfonamide
Mass spectrum: Found: MH™ 568
H.p.l.c. (1) Rt 3.31min

35
Example 21

oxopyrrolidin-3-yllethenesulfonamide

Mass spectrum: Found: MH™ 551
40 H.p.lc.(1)Rt3.23min

Example 22



(E)-2-(5-Chlorothien-2-y1L((3S)-1-{5-[2-(nethyl sul fonvl)phenyl]pyridin-2-yl
} -2- oxopyrrolidin-3-ylLN (2-norpholin-4-ylethyl)ethenesul fonam de fornate
salt (1:1IWwO0 03088835 spectrum Found: MH} 651 H.p.l.c. (1) RCTEP6AIMSEG
Exanple 43 2-[ { [(E)-2-(5-Chlorothien-2-yl)ethenyllsulfonyl}((3S)-1-{5-[2
10 (et hyl sul fonvl) phenyl | pyri di n-2-y¥3 - 2- oxopyrrolidin-3-yl

am nol acetam de Mass spectrum Found: M+ 595 H p.l.c. (1) Rt 3.11mn
Exanpl e 44 15 tert-Butyl

[ (E)-2-(5-chlorothien-2-yl)ethenyllsul fonyl {(3S)-1-[3-fluoro-2'-(nmeth | skz
L 10 D PREKL Sl s-3-0x @Hwheﬁdlﬂméth 2o lBRAIR-8 YBAR-GREGhiHAL Found:
M—|+655 % Cliﬁﬂﬁ o9mn 20 ExXa

(E)-2-(5- QZ szN_{(BS) 1[3f|uoro 2'-(methylsulfonvl)-1,1 -bip
henyl - 4- Yipss specwppfaupd| N H43- y| }

- N ( 2- noriphakb.i(h) Rit-390atilny | ) et henesul f onam de Mass spectrum Found: MN 668

Hp.l.cs (1) Rt 2.88m n 25 Exanple 46

2-({[(E) - %I or ot hi en- 2- vI)ethenyIIsquonyI}

{(39)-1-] 0-2' - (rrethylsulfonvl blphenyl |'1-2-0x0p rroI|d|n3yI}
anmi no) acekawt 38)c 1 dde-{rhethylsulfguyliphenylpyrih £ din-3-y-ley 3. 33mi n

Exanpl e @Mﬂlﬁ@(ﬂ@g[(a 2- (5 chl or ot hi en- 2 yl )et henyl | sul fonyl }
{(38) 1- [Mask kpefr@m 2 ound: MH" 545

(et hy'lé%?‘i’.@%'l))lg{t%: iRl phenyl - 4-yl | -2-oxopyrrolidin-3-yl}am no acetate 35
Mass specttum  Found: ' 669 Hp.l.c. (1) RR 3.91 mn Exanple 48
{[(E)-2-(5-Chl orot hi en-2-yl)ethenyllsul fonyl}((3S)-1-{5-[2-(nmeth

| sonyl ) phésagple@dr i di n- 40 2 vyl }-2-oxopyrrolidin-3-yl)aninolacetic acid
Exanpl e 48)-095-0OAB7@hiemwas1)eN-§(S B)-2-eth- 1 -fi5-far i fiicpstBetbXDdhér11ppdin-2-

Tri f I uor aagRibEdiAS IV etht Qs fihigdas added and the mixture was stirred at
anmbi ent c tygn sspeclerrBBFo oF VP The WD 03/053925 PCT/ EP02/ 14826 53

H.p.lc. (1) Rt 3.73min

Example 25

2-{6-[(3S)-3-({[(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl } amino)-2-oxopyrrolidin-1-
20 yl]pyridin-3-yl1}-N.N-dimethylbenzamide

Mass spectrum: Found: MH™ 529

H.plc. (1) Rt 3.17min

Example 26
25 (E)-2-(5-Chlorothien-2-y1)-N-{(3S)-1-[5-(2-cyanophenyl)pyridin-2-yl]-2-oxopyrrolidin-3-
yl}ethenesulfonamide
Mass spectrum: Found: MH™ 483
H.p.l.c. (1) Rt 3.47min

yllpyridin-3-yl}benzenesulfonamide
Mass spectrum: Found: MH" 537

H.p.l.c. (1) Rt 3.18min

35

Example 28
olidin-1-

yllpyridin-3-y1}-N.N-dimethylbenzenesulfonamide
Mass spectrum: Found: MH™ 565

40 H.p.lc. (1) Rt 3.42min

Example 29



reaction m xture was concentrated under reduced pressure. The residue was
then purified wusing SPE (silica, eluting with DCM diethyl ether, ethyl
acetate awooaosenitrile) to give the title conpound (0. ®BFEPAT142€T eam
solid. Mass spectrum Found: M+ 596 5 H.p.l.c. (1) Rt 3.53m n Using
simlar chemstry and Exanple 47, thegoll owi ng was prepared: Exanple 49
({[(E)-2-(5-Chl orot hien-2-vl ethenyl]sulfonyl}

{(3S)-1-[3-fluoro-2'-(nethyl sulfonyl)-I1,1"- 10

bi phenyl - 4-yl | - 2- oxopyrrolidin-3-yl}am no)acetic acid Mass spectrum Found:

NH+ 613 #{(ﬁ‘é[ (3 )% ( { ‘(é‘) Z-ﬁ Cﬁﬂbxuu %n-z\ %&H&Lk'ﬁsu%gn&?ammo) 2 oxopvrrohdln 1-

[(S)- nar e Syl prionyt amnt noj - Z2- oxo-pyrroridin-1-yll -3
-fI uor o- hn*3*vn°N'm" uu,\,?e.nﬁsum,‘?—*‘él%ﬁn de A sol ution of
6- chl oro-M@pmehwredmeinﬁém c acid [(S)-1-(2-fluoro-4-iodophenyl)-2-oxo-
pyrrol i dimpBe.t)Ria3mw38en (0. 083g), 3-(am nocar bonyl)phenyl boronic acid
(0.03g)sand tetrakistriphenyl phospi nepal | adi un{0) (0.01g) in DVE (5n)
cont ai n| r@ 0. gm;sodi um 20 carbonate solution (1nm) was degassed with

.-p

ni trogen n stlrred for 18h at anbi ent terrperature The m xture was
t hen heat(B4243-Chlc 2- N 433)o} 5 Aplgulfony pheaylipyridies?- r educed
pressur e.ylihex olﬂﬂue3- sulﬁ)nzﬁﬁidum ng flash col um chromat ogr aphy
(silica, M&‘s's's'ﬁécﬁ'ﬂn\/}?'ohﬁﬂ @ﬁ&v‘lg‘@l | oned by ethyl acetate) to give the title
corrpoup(gli 9 g{% a cream solid. 25 Mass spectrum Found: M+ 538
Hp.l lﬁ mn Using simlar chemstry, the follow ng was

prepared: Exanple 51 30 6-Chl oro-napht hal ene- 2- sul phoni ¢ acid

[ (S)-]-[ Exewlesiihyl sul phanyl phenyl ) -t hi azol -2-yl ] - 2-

0XO0- pyrr qu-di(slcﬁrowﬂll@m AB-NVASS)- PR ELikéHidpok@ihesl]) phittin-230]-2-bkdyhroldin-( 1) Rt
3.58m n uﬁo & Chloro- ln;;tph:]hal elne Z-iSi,H phoni ¢ acid . ¥
[(SL[5 mernan 1 n ny t hi azol -2-vl]- 2-oxo-pyrrolidin-3 -v

am de ll'% 258 FeGEH B © ‘P%pngge 51 (0.085g) in DCM (5ml) was added

met a- chl dtpperbdideimimci d  (0.102g) and the solution was stirred for 4h

t hen washed with saturated SOdI um carbonate 40 solution. The organic |ayer
was separgd taﬁg}e3§ri ed (over rragnesi um sul phate) and concentrated under

(r:ﬁ(rjg?r:?o%r éﬁsr%rﬁ [(3§_ - -oxo-? '(éj -pheny pvncP in- -vi)lmef\rgol 1n-§:I %]napﬁtﬁgeneoi-su%namlde
0 Mass spx spectrum 'Found: MH" 562
H.p.lc. (1) Rt 3.42min

Example 33

5-Chloro-N-((38)-1-{5-[2-(methylsulfonyl)phenyl]pyridin-2-y1 } -2-oxopyrrolidin-3-
25 yDthieno[2,3-b]pyridine-2-sulfonamide

Mass spectrum: Found: MH" 472

H.p.l.c. (1) Rt 3.79min

Example 34
30 4-Cyano-N-{(35)-1-[3-fluoro-2'-(methylsulfonyl)-1.1'-biphenyl-4-yl]-2-oxopyrrolidin-3-

yl}benzenesulfonamide
Mass spectrum: Found: MNH," 531
Hop.Lc. (1) Rt 3.17min

35 Example 35
3S)-1-[3-fluoro-2'-(methylsulfonyl)-1.1'-biphenyl-4-

yl}benzenesulfonamide
Mass spectrum: Found: MNH," 531
H.p.lec. (1) Rt 3.16min

40




WO 03/ 053925 PCT/ EP02/ 14826 54 eluting wth DCM DCM et hyl acetate 5:1) to
give the title conpound (0.032g) as a white solid. Mass spectrum Found:
MH 562 Wop3s2s (1) R 3.35mn 5 Exanpl e 53 3- (Am nonet RgT)EPDR/148¢83
S)-1-[3 -fluoro-2'-(nmethyl sul fond)-1, 1' - bi phenyl -4-yl 1-2- oxopyrrolidin-3
-yl} b enzenesul fonam de Exanpl e 35410. 109g) was di ssol ved in et hanol
(4.5m) and dilute hydrochloric acid (2N, 10 0.5m ). To this solution, was
added 20% pal | adi um hydr oxi de on carbon (0.0086g) and the resulting
suspensi on was stirred under hydrogen (60 psi) at 60C for 60h. The catal yst
was fil gl ggeg@rough Oellte(r) and the volatile conponents of the filtrate
r—‘— h Sj 9% was pyrified by ion exchange
solid ph‘ 2 L INETILY -DIRIY A=<y PXODYILOULITI-OrA ¢ = AQqUEOUS
ammoni a |limﬂﬁamaig&&mm@_eve t he t|tIe corrpound (0. 0669) 15 as an
of f - whi t egsispectvis:Foape MM se8 Found: M -1+ 518 Hop.l.c. (1) R 2.17min
Usi ng @(Q{Tpi RiaBydi Ml ar chem stry, the follow ng vvas prepared: 20
Exanpl e 54 4- é m nonet hyl
N-{(3S)-1-[3-fluoro-2'-(nmethylsul fonyl)-1,1"-biphenyl]-2-
oxopyr r olExa#mple37y| } benzenesul f onani de Mass spectrum Found: Mi+ 518
H. p. 1. c. 66CblorB¥N-2(3 i[ 31118670 Ek@relyésuBényl)-1,1'-biphenyl-4-y1]-2-oxopyrrolidin-3-
6- Chl oro—ytw(,ér;%ﬁ)z mbg,ﬁdlﬁé_g@m&ngmwri di n-4-yl phenyl ) - 2-oxopyrrolidin-3-yllnap
ht hal epg ﬁ’ tt—‘ﬁﬁ‘ ﬁmutl on of Intermnmediate 70 (0.242g) and
tetrak| s&dr E 2&/% ghospl nepal I'adi um(0) (0.025g) in 30 dinethoxyethane
(purged WEH° ﬂ’m 10m ) was stirred at roomtenperature for 10m n
under nltrogen Pyridine-4 boronic acid (0.66g) was added foll owed by 0.5M
sodi um @Easbgleage (2. 7ml). The resulting m xture was heated for 18h at
80-85C  BauGaN-gds ol it g0 Wy llith B Mol Aloldbld ot Nr ough a
hydr op }rﬁ- 2 d LU l S added to a SCX-Z SPE umn (silica,
elutin anmoni a i n met hanol ) to give 35 the
title coﬁf%ﬁm‘mﬁnﬂ?@‘}d MH'58each col oured solid. Mass spectrum Found: M
496 H.p.lc. (1) Rt 3.19min

Example 39
20 (1E)-2-(5-Chlorothien-2-y1)-N-{(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1,1'-biphenyl-4-y1]-2-
oxopyrrolidin-3-yl}prop-1-ene-1-sulfonamide
Mass spectrum: Found: MNH," 586
H.p.lc. (1) Rt 3.37min

25 Example 40
tert-Butyl [{[(E)-2-(5-Chlorothien-2-yDethenyl]sulfonyi}((3S)-1-{5-[2-
methylsulfonyl)phenyljpyridin-2-yl} -2-oxopyrrolidin-3-yl)amino]acetate
Example 3 (0.05g) was dissolved in anhydrous DMF (1ml) in a reactivial. fert-
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.p.lc.(1)Rt3.81min
Using similar chemistry, the following compounds were prepared:

Example 41
E)-2-(5-Chlorothien-2- l ethenyl]sulfonyl}((3S)-1-{5-[2-
olidin-3-yl)aminoJacetic acid

Mass spectrum: Found: MH' 610
H.p.l.c. (1) Rt 3.41min



Hp.l.c. (1) R 3.08mn Using simlar chemstry, the follow ng were
prepared: 40 Exanple 56 6-Chloro-N {(3 S)-1-[4-(2, 4-di net hoxypyrimdin-5
-yl)-2-flworoepbmdeyl 1- 2- oxopyrrol i di n-3- y}nauht hal ene- 2- secir@mpamases WO

03/ 053925 PCT/ EP02/ 14826 55 Mass spectrum Found: MH+ 557 Hop.l.c. (1) R
3.46mn Exanple 57 5 6-Chloro N-[(392-(2-fluoro-4-pyridin-3-yl pheny

- 2-oxopyrrolidin-3-yl ] napht hal ene-2- sul fonam de Mass spectrum Found: MV
496 H.p.l.c. (1) Rt 3.22mn 10 Exanple 58 6-Chloro-N {(3
S)-1-[2-fluoro-4-(6-nethoxypyridin-3 -yl)pheny]-2-oxopyrrolidin-3- vyl

} napht hal ene- 2- sul f onam de Mass spectrum Found: NEW526 H.p.l.c. (1) R
3.53nmn

M-|+ 538 0bd1h-3€v1)-N12 blﬂfoﬁﬁmde formate salt ( 1: 1)
6- Chl orp Mhsﬁﬁ&gt}urﬁ “Fodnd: W@ﬂ [6-(meth |)pyridin-3-

] phenyl } I n- 3- yl napht hal ene- 2- sul f onam de 25 Mass spectrum
Found: Pgéi%ﬁ‘ﬂ“ﬂ% (1) Rt 3.74nin Exanple 61 N {(3 S)-1-[4-(5

- Bronopyridin-3 - yI ) - 2-fl uorophenyl ] -2-oxopyrrolidin-3-yl 30

chl or onagisempledde- 2- sul f onam de Mass spectrum Found: MH+ 576 H.p.l.c. (1)
Rt 3. 68m {ERRPYH-Chiobtidén-2-yl)ethenyl]sulfonyl} ((3S)-1-{5-[2-

6- Chl 0{(9 ‘(MNet{Btbonindteait]pyRa8%7 {3-XGHABNKRY Wi dinhioBicdthmide

Phenyl - o QX SRYE L QT oI 595

H.p.lc. (1) Rt 3.11min

Example 44
15 tert-Butyl [(E)-2-(5-chlorothien-2-yl)ethenyllsulfonyl {(3S)-1-[3-fluoro-2'-(methylsulfonyl)-

1,1'-biphenyl-4-y1]-2-oxopyrrolidin-3-y1} carbamate
Mass spectrum: Found: MH' 655
H.p.lec. (1) Rt 3.69min

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

25
Example 46
2-({[(E)-2-(5-Chlorothien-2-yDethenyl]sulfonyl} {(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1,1'-
biphenyl-4-yl1]-2-oxopyrrolidin-3-yl} amino)acetamide
Mass spectrum: Found: MH" 612
30 H.p.lc. (1) Rt 3.33min

Example 47
tert-Butyl ({[(E)-2-(5-chlorothien-2-yl)ethenyl]sulfonyl} {(3S)-1-[3-fluoro-2'-

(methylsulfonyl)-1.1'-biphenyl-4-y1]-2-oxopyrrolidin-3-yl } amino)acetate
35 Mass spectrum: Found: MH" 669
H.plc. (1) Rt 3.91min

Example 48

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



yl } napht hal ene- 2-sul f onam de Mass spectrum Found: MH 526 H.p.l.c. (1)
Rt 2.91m n 40 Exanple 63 6-Chloro-N-[(3S)-1-(2-fluoro-4

p) ri m di rwb-oglopteenyl ) - 2- oxopyrrol i di n-3-y1] napht hal ene- 2- PeulHPonatseale WO
03/ 053925 PCT/ EP02/ 14826 56 Mass spectrum Found: MH+ 497 Hop.l.c. (1) R
3.12mn Exanple 64 5 N-{(3S)-I-f3"-®&m nonet hyl )-3-fluoro-1 1'-bi phenyl -
yl1 2 oxopyrrolidin 3 yl 6 chloronaphthal ene-2-sul fonam de Mass spectrum
Found: M+ 524 H.p.l.c. (1) R 2.79m n 10 Exanpl e 65

6- Chl oro-N-{(3S)-1-f2-fluoro-4-(3-fur |)phenyl)-2 oxopyrrolidin 3

}Igt } gaggh‘bﬂéc?&? mxture %E Q@xﬁ@ﬁtpa?edl\@ﬁér RBREH PHRurd 04 R st whS Bhen ffuRfida C- (1)

6- Ch or o< CBEY A 51l PG it s PSS AXERDIT L 50 o 1 :
3 vyl }néﬂﬁmawaé@z% sfasFeerd QBd-Mass spect rum Found M+ 515 20 H.p.l.c.
(1) Rt 3MSBsbpectafolsd: 841696 or o- N-f (3S) - 1- (2-fl uor o-4-t hi en-3- | phep
|') - 2- oxopypreli)dtin.s3mul J hthalene 2 sul fonam de 25 Mass spectrum Found:

WmFSEOHSLr%(SMaTEﬁ% 'gltaag;ﬁgq@h?% v(ﬁf WaSpfepafe)dphenyl ) 2 oxopyr roli d| n

3 30 yl }apht hal ene- 2-sul f onam de Ivass spectrum Found: M+ 515 H.p.l.
(1) Rt 3Ezampladfxanpl e 69
({[(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl} {(3S)-1-[3-fluoro-2'-(methylsulfonyl)-1.1'-
10 biphenyl-4-yl]-2-oxopyrrolidin-3-yl}amino)acetic acid
Mass spectrum: Found: MH" 613
H.p.l.c. (1) Rt 3.53min

Example 50

-3-(6-Chloro-naphthalene-2-sulphonylamino
biphenyl-3-carboxylic acid amide

A solution of 6-chloro-naphthalene-2-sulphonic acid [(S)-1-(2-fluoro-4-iodophenyl)-2-oxo-
pyrrolidin-3-yl]-amide (0.083g), 3-(aminocarbonyl)phenyl boronic acid (0.03g) and
tetrakistriphenylphospinepalladium(0) (0.01g) in DME (5ml) containing 0.5M sodium
20 carbonate solution (1ml) 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
H.p.l.c. (1) Rt 3.31min
Using similar chemistry, the following was prepared:

Example 51
6-Chloro-naphthalene-2-sulphonic acid [(S)-1-[5-(2-methylsulphanylphenyl

oxo-pyrrolidin-3-ylJamide
Mass spectrum: Found: MH' 530
H.pl.c. (1) Rt 3.58min

30

35 Example 52
6-Chloro-naphthalene-2-sulphonic acid [(S)-1-[5-(2-methanesulphonylphenyl)-thiazol-2-y1]-
2-0x0-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,




35 6-Chloro-N-{(3S)-1-f2-fluoro-4-(4-nmethylthien-3-vl)phenylJ 2
oxopyrrolidin 3 vyl }naphthal ene-2-sul fonam de Mass spectrum Found: M+
515 H p.wow®3/0§3025 Rt 3.86nm n 40 Exanple 70 PCT/EP02/14826

6- Chl oro-N-{(3S)-1-(2-fluoro4-(31formthien 2 yl)phen 11 2 oxop=olidin 3

yl } napht hal ene- 2- sul f onani de WO 03/ 0880825 PCT/ EP02/ 14826 57 Mass
spectrum Found: M 529 Hp.l.c. (1) Rt 3.62mn Exanple 71 5

6- Chl oro-N-{(3S)-1-[4-(5-chl orothien-2-yl)-2-fluorophenyl | -2-oxopyrrol i di n-
3- yl }napht hal ene- 2- sul f onam de Mass spectrum Found: M+ 535 H.p.l.c. (1)

Rt 4. O mghth vEnan®ie DER:EmEAN cehR-MN){th 32k-tle fide Eanpoufld (RIY) 4sSP¥ 8O -4 yl
-2-fl uor%@anyl | - 2- oxopyrrolidin-3- "yl }napht hal ene-2-sul fonam de Mass
0

spectrum und 514 .p.l.c. (1) R 3.40m n 15 Exanple 73
6- Chl or o- if@%%%l@?ﬁ%w met hyl - 2-furyl phenyl]-2-oxopyrrolidin-3-
yl } napht Hap&adl)RtSBSmbnani de Mass spectrum Found: M 499 20 H.p.l.c. (1)
Rt 3.70m n Exanple 74 6-Chloro N-((3S)-1-(3-fluoro-1,1"-bi phenyl -2-o0xo0

yrrolidi rExgmlle]sglapht hal ene- 2 suI fonam de 25 Mass spectrum Found: M+ 495

l(_lE;D |2 (53 uy ib l ‘ (3S) 0- ~(tethylsulfo i__,n_%_n;l,_ 4-y1]-2-

amm;;-:e bepze ef01dc
f 1 uor ophédixpinple 3500dPp9¢)r whs dissohvdd yih lethtrivg f.Smi)f aad adifuttehydirahloric htidqeNacet at e)
To a sob uismyp o t}ﬁﬂoﬁftﬁﬁddvﬁta%dgﬁzd@fxﬁﬂﬁ'ﬂ)n Hyd &Qm&mfﬁo). M@@@dﬂﬁ%
E:{)In](c:leﬁ'?lt q %gﬂlgglcljsggﬁsgon dv('asnh)red und%r ﬁy L g I\JI\S%Sat %E)dd fof (gO Oi‘he cataly an \gvaé,t hen
iltered through Cehte and tge volatlle components of the filtrate removed under reduced
pressure. The residue was purified by ion exchange solid phase extraction (eluting with with
methanol and then 10% aqueous ammonia in methanol) to give the title compound (0.066g)
15 as an off-white gum,
Mass spectrum: Found: MH" 518
Hp.lec. (1) Rt 2.17min
Using Example 34 and similar chemistry, the following was prepared:

20 Example 54
4 )

oxopyrrolidin-3-yl}benzenesulfonamide
Mass spectrum: Found: MH' 518
Hoplec. (1) Rt 2.24min

25
Example 55
6-Chloro-N-[(3S)-1-(2-fluoro-4-pyridin-4-ylphenyl)-2-oxopyrrolidin-3-yljnaphthalene-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 filtered 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.lec. (1) Rt 3.08min
Using similar chemistry, the following were prepared:

40 Example 56

olidin-3-

yl}naphthalene-2-sulfonamide



resi due was dissolved in acetonitrile (10m ). A 5nl aliquot was taken and
diluted with acetonitrile (5nl). To this was added

N, N- di i sowoeppsmehyl am ne (0.332ml) and (H)-2-(5 35 PCT/EP02/14826

chl orot hi en-2-yl ) et henesul fonyl chloride (0.071g). After stirring for 18h
at roomtenperature under nitrogen, 85he reaction m xture was | oaded onto a
SCX-2 SPE colum (silica, eluting wth nethanol and then 0.5M anmmonia in
met hanol) to give an inpure sanple of the title corrpound. Furt her

purification using mass directed preparative h.p.l.c. provided a pure
sanple o ats t;iql. 7(0 052g) as a white sol id. 40 Mass spectrum
Found: g& § g Rt 2.45m n WO 03/ 053925 PCT/ EP02/ 14826 58 1H
NVR in b (3 T, br s), 8.08(1H, d), 7.70-7.62(2H, m, 7.61(1H d),
7.51( 1H, 7. 43(1H d), 7.42(1H, dd), 7.25(1H, d), 7.20(1H, d), 7.00(1H,

d), 4. 48@11_1;3)_15_32 4.29(1H, m, 3.79(1H, m, 3.68(1H t), 2.81(6H s),

2. 54( 1"5 6r@h101g I\Qﬁﬁgﬁﬂ-(ZEﬂuoRpmpvédlgéWeﬁvﬁ@-oﬁcD%l)ﬁﬁil?—?»wﬂn{t{haialenea-

S)-1-[ 2- 1 or O: -(I-oxidopyridin-4-yl')phenyl [ -2-oxopyrrolidin-3 -

yl } napht -sul fonam de To a solution of Exanple 55 (0.045g) in DCM
was added’I"(SS%’-eQH% Founds MBF' i96r benzoi ¢ acid (0.031g). The m xture was
stirred fibp.ld8h Rit3.22mom t enperature then diluted with DCM and 10 washed
wi th 10% sodi um bi carbonate. The organi c phase was passed through a

hydr op o8 |5§ and | oaded onto a SPE colum (silica, eluting with diethyl
ether, e acet at e aetoe adflnll thnol to vthetltle
conpound 2Fe-g2s S HE ; und: M+ 512
H p.l.c. y{}mﬂﬂ!é@s:ﬁmmaanple 77 6- ChI oro

N-{ ( 3S) - Mds2spebtaai:Fodnd; SMBRBY| -1 H-i mi dazol - 2-yl ) phenyl ] - 2- oxopyrrol i di n- 3-
yl -} naphthg| enfre3sahionam de A m xture of 2-brono-I-nethylim dazole

(0. 16 potassium acetate (0.294qg), 1,1'- 20

bi s(di enyI phosphi no) ferrocene dichloro palladiun(ll) conplex with DCM

(0. 041g) ExmmplesP s spi nacol at odi bor on (0 2799) in_di met hoxyet hane (12.5nt,
degassed jdero e &35 idh phanlyl] 2 takidn-was concentr at ed

under ﬂm&gé%@o@mhet he r esi due partl ti oned between ethyl acetate
and 50% %ﬁy\}’% r| de solution. The separated organic phase
[

was drje e |um su hat e) and concentrated under reduced pressure
25 to Y ) B 8mlsn phate) P

1-nmet hyl -2-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-2-yl)-1H i m dazol e
(0. 3580) Exathplesowas di ssol ved in di met hoxyet hane (17nil, degassed) and
t et r aki st dnheRy.(BHOS Bl AGRE [BYnki{itio)bRidh-29lpheAAS-2aR 8oL Sm N,
potassi unl a p%h}a{ene-Z—sulfonamlde
25 Mass spectrum: Found: MH" 542
H.p.l.c. (1) Rt 3.74min

Example 61

N-{(38)-1-[4-(5-Bromopyridin-3-y1)-2-fluorophenyl]-2-oxopyrrolidin-3-y1 } -6-
30 chloronaphthalene-2-sulfonamide

Mass spectrum: Found: MH' 576

H.p.l.c. (1) Rt 3.68min

Example 62
35 6-Chloro-N-{(38)-1-[2-fluoro-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-yl Jnaphthalene-2-

sulfonamide




(0.294g), Internediate 70 (0.46g) and water (4ml) were added and the

m xture heated at 80C for 84h. The reaction m xture was concentrated under
reduced pwosusm2iand the residue 30 partitioned between Dewrawd2wster. The
organi ¢ phase was passed through a hydrophobic frit and | oaded onto a SPE
SCX-2 colum (silica, eluting with mthanol and then 0.5M ammonia in

nmet hanol) to give the title corrpound (0.045g) as a brown solid. Mass
spectrum Found: M+ 499 H.p.l.c. Rt 2.65mn 35 Exanple 78 6-Chloro
N-f(3S)-1-[4-(2-chl oropyrldln 3- vI) 2-fluorophen I -2-ox2pyrrolidin-3-

y| } napht R4ase srectrurgy Fouphdi t#97To a sol ution of Intermediate 74 (0.067g) in
DCM ( 20mH.p.wag!)Ridedndik i f | uoroacetic acid 40 (Im). After stirring for
1.5h the solution was concentrated under reduced pressure to give

(3S)-3- aIE no- I !!4-(2 chl or opyri di n-3-yl)-2-fluorophenyl ] pyrrolidin-2-one
trifl uor This material was suspended in acetonitrile
(7.5n)> Nef@Sh ' wleSslzill s i) ihed 1 826)-2-b opdirbisdaps gpys-et hyl am ne

(0. 116mpmwhyl sul fonyl chloride' (0.044g) were added
and the negybdeaiim SoL: VI 98S stirred at room tenperature for 72h under

mtrogeng&fg& th%Dval of the solvent, the residue was partitioned
bet ween at'ur8t ed sodi um hydrogen carbonate sol ution. The organic

phase was dri ed (u5| ng a hydrophobic frit) and 5 | oaded onto a SPE col um
(silicld, Example 6% with DCM diethyl ether, ethyl acetate) to give the title

conpound 6{Chid? 3851 -f-iNRird 8- -3 Hgl(}ixthaen 30 Hp.I.

Rt 3. 44%&]{‘0;'1&.0@?8.@' e 79 6- -3-yl
-2-fluor 2 oxop r.ol i di n-3- vyl }napht haI ene- 2- sul f onam de Usi ng

| nt er medl' &t eP K’éﬂ/ hetic procedure described for Exanple 78 above,
provi dedHHIWe(lﬂlRttﬁé5@mrrpound (0.029g) as a pale gum 15 Mass spectrum
Found:15SMH+ 521 H.p.l.c. Rt 3.36mn Exanple 80 (B)-N- {(3 §-1-[4-(3

- Chl or opF£dnthidedt- yI ) - 2- fI uor ophenyl | - 2- oxopyrrolidin-3-yl } -2-(5- 20
chl or ot hi ) | f _. A susen5| on of I nt ernmedi ate 76 (0.2059)
' phepylh hyl ami ne (0. 24m)

K - 2- (5

i n acet of ! i
and t he &y FHC-<-l1 1 {ona ecool ed in an |ce bath

Mass spectrum: Found: MH" 515
20 H.p.l.c. (1) Rt 3.79min

Example 67
6-Chloro-N-[(3S)-1-(2-fluoro-4-thien-3-ylphenyl)-2-oxopyrrolidin-3 -yl]naphthalene-2-
sulfonamide

25 Mass spectrum: Found: MH* 501
H.p.l.c. (1) Rt 3.90min

Example 68

6-Chloro-N-{(3S)-1- [2-ﬂuoro—4-(5-methvlthlen-z-vl)nhenvl]—2-oxonvrrohd1n-3-
30 yl}naphthalene-2-sulfonamide

Mass spectrum: Found: MH" 515

H.p.l.c. (1) Rt 3.70min

Example 69
35 6-Chloro-N-{(3S)-1-[2-fluoro-4-( 4-methylthien-3-yl)phenyl]-2-oxopyrrolidin-3-
ylinaphthalene-2-sulfonamide
Mass spectrum: Found: MH" 515
H.p.lc. (1) Rt 3.86min

40 Example 70
6-Chloro-N-{(38)-1-[2-fluoro-4-(3-formylthien-2-yl)phenyl]-2-oxopyrrolidin-3-

yl}naphthalene-2-sulfonamide




chl or ot hi en-2-yl ) et henesul fonyl chloride (0.068g) was added and the
solution left to warmto roomtenperature over 18h. The reaction m xture
was conceworiabss2ainder reduced pressure 25 and the resi du@Cpmrot/i4see usi ng
SPE (silica, eluting with DCM diethyl ether, and finally ethyl acetate)
to give an inpure sanple of the title&onpound. Further purification using
SPE (eluting with nethanol and then 0.5M anmmonia in nethanol) gave the
title conpound (0.100g) as a tan oil. Mass spectrum Found: M+ 512 30
Hp.l.c. Rt 3.36mn Exanple 81 6-Chloro-N[ 3S -1-
2-f 1 uoro- Ia[agg)é deFhd! FouddWmRhsy! - 2- oxopyrrol i di n- 3-vl | napht hal ene- 2-
sul fonamgﬁ Lﬁan@z l. nter nedi ate 77, 6-chloro-2-napthyl sul fonyl chloride,
and the synt c procedure descri bed for Exanpl e 78, provided the title
conpound as a buff solid. Mass spectrum Found: MH+ 497 H.p.l.c. R
3. 45ni n 4Exampledidl e 82 6- Chl oro
N-{ (395l G-Cﬁbfoaﬁqmsmﬂth-bldbﬂaﬂﬁemd - Zﬂhblu@}re@ﬂyg b]%y_m)‘hﬁ?ﬁprnm i di n-3-
yl } napht hal engpdssWl WO 03/ 053925 PCT/ EP02/14826 60 Usi ng
| nt er medi apthyl sulfonyl chloride, and the synthetic
procedur aﬁége@PFrBe%’“f’ é#pl e 78, provi ded the title compound as a white
foam MasBrdeddtRigfilnBound: M+ 530 H. p.l.c. Rt 3.55nmin 5 Exanple 83
6-chl oro-N-{(3S)-I-[4-(3-Chloropyridin-4- yI
- 2-T 1 ugp opheplb- 2- oxopyrrol idin-3- vyl }napht hal ene- 2- sul f onam de Usi ng
I nter rredréab 7% bl S d . and the
synt het i vJs : 1 : . C t|tIe
comoundﬂ&&ﬁ—%ﬁ&ﬁﬁﬂi—@%@ﬁld l\/ass spectrum Found M+ 530 H. p.l.c. Rt
3. 46nm n BMasspbeetr@d: Beng-MH! Sido N- { ( 39)
| -12-f1 uqr{Pqé (¢) ReBR4ORYh - | H- i m dazol - 4-yl ) phen 11-2-oxopyrrolidin-3-
yl } napht hal ene- 2- sul f onam de formate Using Internediate 70,
4- brom) | - met -1Him dazole, and the synthetic procedure described for
Exanpl e 4 ided the title conpound as a tan gum
6-Chloro-N-{(3S)-1-[2-fluoro-4-(5-methyl-2-furyl)phenyl]-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide
Mass spectrum: Found: MH' 499

20 H.p.lc. (1) Rt 3.70min

Example 74
6-Chloro-N-[(3S)-1-(3-fluoro-1,1'-biphenyl-4-yl)-2-oxopyrrolidin-3-yl Jnaphthalene-2-
sulfonamide
25 Mass spectrum: Found: MH" 495
H.p.lc. (1) Rt 3.68min

Example 75

30 fluorophenyl)-2-oxopyrrolidin-3-yl]ethenesulfonamide bis(trifluoroacetate)
To a solution of Intermediate 72 (0.245g) in DCM (10ml) was added trifluoroacetic acid
(Iml). 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 (Sml). To this was added N,N-diisopropylethylamine (0.332ml) and (E)-2-(5-

35 chlorothien-2-yl)ethenesulfony! chloride (0.071g). After 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.p.l.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




Mass spectrum Found: MAN499 20 H p.l.c. Rt 2.81m n Exanple 85 6-Chloro-N
{(3 S)-1-[2-fluoro-4-(1-nethyl-1 Himdazol -5-yl)pheny]-2-oxopyrrolidin-3-

yl } napht haibanesP2sul f onam de 25 Using I nternediate 70, PCT/EP02/14826
5-brono-1| -net hyl -1H i m dazol e and the synthetic procedure described for
Example 77, provided the title conpo®8d as a maroon oil. Mass spectrum

Found: M 499 H p.l.c. Rt 2.81lmn 30 Exanple 86
2-(5-Chlorothien-2-yl)-N{(3S)-1-[3-fluoro-2'-(nethylsulfonyl)-1,1"-bi pheny
| -4-yll-2- oxopyrrolidin- 3 -yl '} -1, 3 -thiazole-5 -sul fonam de To a

sol Ution‘ﬁle\h Er‘?bﬁﬁ@ a§18.08 }(Q)r})3§3§()1H' , 47k §1§T17)61%1H'387C5 nger

St 1oy ng o SEL D, Jf'éﬁg R, 93@“&39 FohO b FRATTAAET o (o0
about 10??1) %lﬁ?illtlsh‘lﬂ) AioRELHy B, %6111 §& -S4 T W8 - Q%ll‘hﬂ PPFo room t enper ature and

concentrated under reduced pressure. The resultant solid was stirred wth
N- chl orogugsbieizgl de (0. 108g) in dry DCM (5m ) for 5Sh, filtered and

concentrated undenc i?fﬂ&%ﬁﬂ %§‘381§x%d§14 QL‘)%%??}IP?(%M Y98idin-3-
ingphilgisng2sulfesmideor

2- (5'-ché{ orrade (0.203g) as a
yell ow s Cof

( 3S) - 3- arfioragsolutipB of Exampte-32' (004 fry DEYI Wesgddyd (67-B6%b Bshlergprerbanzpiciagidr r ol i di n-
- one (Q0.0%12Y) Thé henat waestdred For Al 0 ra¥inhietPerdiureythgr Ahutdd wiztODEM mdsul f ony|

chlorige gheq?egs)m@ﬂ uﬂyﬁlbﬂf)@gte(f)he%%mc) Ha&a @aﬁ EQEH tubduof a%ﬁ Bilobicnes
t vm? B /1482
fz%éﬁ‘a?%f anpgpié‘fgﬁmom%% sl Gtic r%‘iwa«ge g ﬁ}ﬁf 2@& s r& oam of

ni t r ogen andfiggllyanethangl) tgivertbastitia compoundqB.§ h%"fta meadoysed sobifled usi ng mass

di r ect ed Musegrttaim:\Fould: MH".512 to give the t|tIe conpound (0 0069g) as fine
of f \A/mtq{g[yﬁqi@%ms spectrum Found: M# 612 5 Hp.l.c. (1) R 3.48
mn Us g chl’or ot hi eno[ 3, 2-b] t hi ophene* and sim | ar chem stry t he

foll OWI n conpounds were prepared and isolated fromthe sanme reaction:

* Bugge, 7 Chem Scr. (1972), 2(3), 137-42 10 Exanple 87
5- Chl or owﬁwﬂm&mzmmmmm -oxopyrrolidin-3-
-1,1'" - th@g]z:lsu&,@@yrrol i din-3- yl}

thi elno[ 3% ,juhl?é WRNEREne-CHEHPIANAR V561:PBERERE oEANE N0 MR 4,202
H.p EO b % phenyl%ho%phmo)%rrocene dichloro palladium(Il) 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 chloride 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 Smin, 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.l.c. Rt 2.65min
35
Example 78
6-Chloro-N- {(3S)-1-[4-(2-chloropyridin-3-y1)-2-fluorophenyl}-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide
To a solution of Intermediate 74 (0.067g) in DCM (20ml) was added trifluoroacetic acid
40 (1ml). After stirring for 1.5h the solution was concentrated under reduced pressure to give
(3S)-3-amino-1-[4-(2-chloropyridin-3-y1)-2-fluorophenyl]pyrrolidin-2-one  trifluoroacetate
(0.083g). This material was suspended in acetonitrile (7.5ml), and N,N-




15 Exanple 88 2-Chloro-N-{(3S)-1-[3-fluoro-2'-(nethyl sul fonyl

-1,1" - bi phenyl -4-yl]-2-oxopyrrolidin-3- yl } thieno [3 ,2-bl thiophene-3

- sul f onamvo@3ie®ss spectrum Found: MNH4+ 602 20 H. p.l.c. PCT)EPRY/1482&28 mi n
Exanpl e 89 6-Chl oro-N1(3S)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3- |y
] napht hal ene- 2- sul f onam de 25 59

(3S)-3-Am no-1| -(2-fl uoro-4-iodophenyl)pyrrolidin-2-one hydrochl oride
(2.67g) was suspended in DCM (80m ). N, N-diisopropylethylamne (2.13g) was
added, followed by 6- chloro-napthyl-2-sulfonyl chloride" (1.97g). The

sol ution dmmwen@ﬁ%ﬁeo f0. 1@ [%%ﬂdr @eﬁrbrotzeﬁuaﬁl&ﬁwfo%y1 &mgﬁuepgolgﬁ %ﬁeo SCX- 2

SPE col u was centr.ate reduced
pressure }4\@ nWs Pttl)orlﬁvr‘r% gﬁ%ﬁ 8} en}pera ?Or 7%&‘ O the

title coréa’tsmaw(ﬂll Oi&)e sakvemhﬁ éeswé%wwmtm?d b?@veeﬁacé\fi P%ﬂ Sa(qa ‘E’GSQ)huwas

obt ai ned hfdrogant ¢agbonate tshktion.i Thearrganfsyphpser wis drixdi @singy Bidepbapi frit) and

chr orratsngcsaaélhm& e ISBEicORImAl (blhc@@%ﬁmﬂl DCYL; iRhSKang; &hfytetas)ab ahve uk 1) . Mass
spect r umyEosA%un g sa'?!v}f?tes & (1) R 3.60mn 35 Usi ng simlar

chem str e TO so prepared: Exanple 90

(E) - 2- (5*@??8%‘18 Wﬁ% [(3S)-1-(5-i odopyri di n-2-yl

-2- oxopyerR)N cﬁtﬁ—@ml 1] et henesul fonanm de 40 Mass spectrum Found: M+ 510
Hpl.c. (1) R 3. 54m n WD 03/ 053925 PCT/ EP02/ 14826 62 Exanple 91

6- Chl OI(P*E%IB 1639

S)-1-(2 fI s a-i )i Al i din _-_1 benzhlophene 2-

3.65m n

sul f onam’ 0e ' ot
Exarrpl e na hthalene-2-sulfonam1de

- Chl or &Jsiig{hftdB)edibte( 75-dnl tiwr syntheticouaphengdseribed faBramplei 78 iabevd; prbvidéd
- bi t hi eRhfRRompomd|(d.02B hiEpaldouiss spectrum Found: M+580 H. p.
Rt 3. 8pSml\)fhss spectrum: Found: MH' 521
H.p.lc. Rt3.36min

(@]

(1)

Example 80
(E)-N-{(3S)-1-[4-(3-Chloropyridin-4-y})-2-fluorophenyl]-2-oxopyrrolidin-3-y1}-2-(5-

20 chlorothien-2-yl)ethenesulfonamide
A suspension of Intermediate 76 (0.205g) in acetonitrile (10ml) was treated with N,N-
diisopropylethylamine (0.24ml) and the resulting solution cooled in an ice bath. (&)-2-(5-
chlorothien-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.p.lc. Rt3.36min

Example 81

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
H.plc. Rt3.45min

40 Example 82

yl}naphthalene-2-sulfonamide



Exanple 93 2-(5-Chloro-2-thienyl)-N-[(3 S)-1-(2-fluoro-4-iodophenyl)-2- 15
oxopyrrolidinyllethanesul fonam de Mass spectrum Found: M+ 528 H. p.l.c
(1) Rt 3. %0mnsIanple 94 20 6-Chloro-N-[ (3R) - 1- (2-fl uor oP¢TMPOY/ OBRENY

- 2-oxopyrrolidinyl]-1-benzothi ophene-2- sul fonam de Mass spectrum Found:
MH 468 H.p.l.c. (1) R 3.45m n 25 Bpanple 95
(E)-2-(5-Chloro-2-thienyl)-N-[(3S)-1-(2-fluoro-4-nitrophenyl)-2-
oxopyrrolidinyl] ethenesul fonam de Mass spectrum Found: M4+ 444 H.p.l.c
(1) Rt 3.30m n 30 Exanple 96

g. 81![ ﬁ|r Us Wg{ﬁlég}mdla’ce‘( ?8 ftji H‘ﬁcar%—é}h g{hglf gtﬁgs}r}lyl:})lor@ ,8§19 %%@g%yp%géq&\l

(1) Rt 3! %ﬁ?‘ﬁl fes Bxepple £§7Pr8“ g_q;ggfz@g)_afa(w ItE J0QHL 0 f | uorophenyl

- 2- oxopy Mas$ spdetrung Fpiujd: MEB&A0 ot hi ophene- 2- sul f onami de 40 Mass spectrum

Found: MepBdRe3E85mid . ¢c. (1) Rt 3.36min WO 03/053925 PCT/ EPO2/ 14826 63

Exanpl g 98 (E)-2- (5 Chl orothien-2-yl)-N[(3S)-1-(4-cyano-2-fl uorophenyl

- 2- 0X0 yr oI | dlgl yl | et henesul f onam de Mass spectrum Found: M4+ 424 5
‘ 3. 19mn Exarrple 99 B

2- (5- Chl @rediong-¢ 2 ' : 5 rO3 QPN
yl I(et han@ﬁuhﬁlﬂtﬁm—dmlﬁaﬂhﬁs spect rum Found M—r' 426
Using Intermediate 71, 3-chloro-4-pyridineboronic 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.p.l.c. Rt3.46min

-oxopyrrolidin 3

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

ylinaphthalene-2-sulfonamide formate

Using Intermediate 70, 4-bromo-1-methyl-1H-imidazole, and the synthetic procedure
described for Example 77, provided the title compound as a tan gum.
Mass spectrum: Found: MH" 499

20 H.p.lc. Rt2.81min

Example 85
6-Chloro-N-{(3S)-1-[2-fluoro-4-(1-methyl-1H-imidazol-5-yl)phenyl]-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide

25 Using Intermediate 70, S5-bromo-1-methyl-1H-imidazole and the synthetic procedure
described for Example 77, provided the title compound as a maroon oil.
Mass spectrum: Found: MH" 499
H.p.lc. Rt2.81min

30 Example 86
2-(5-Chlorothien-2-y1)-N-{(3.5)-1-[3-fluoro-2'-(methylsulfonyl)-1,1'-biphenyl-4-yl]-2-
oxopyrrolidin-3-yl1}-1,3-thiazole-5-sulfonamide
To a solution of Intermediate 65 (0.1332¢) in dry THF (3ml) at -78°C under nitrogen, n-
butyllithium (1.6M in hexanes, 0.46ml) was added. After 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 concentrated under reduced pressure. The resultant solid was stirred
with N-chlorosuccinimide (0.108g) in dry DCM (5mil) 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-yllpyrrolidin-2-
one (0.019g), the crude 2-(5'-chlorothien-2'-yl)-2-thiazolyl-5-sulfonyl chloride (0.032g) and
pyridine (0.015ml) in acetonitrile (0.5ml) was sonicated for 2min and stirred at room




Hp.l.c. (1) R 3.23mn Exanple 100 (E)-2-(5-Chloro-2-thien
1)-N-[(3S)-1-(2-fl uoro-4-isopropenyl phenyl) 2 15

oxopyr r olwaiongsjses henesul f onam de Mass spectrum Found: MPEXAPO2/HSR6 | . C
(1) Rt 3.53m n Exanple 101 20

6- Chl oro- N-f (3S)-1-(2-fl uorophenyl) - fnoxopyrrol i di n-3-yl ] napht hal ene 2
sul fonam de btained as a biproduct froma boronic acid coupling.
Purification by preparative h.p.l.c. gave the title conpound as a white
solid. LM ESI Rt 1.51mins no ion seen 25 Exanple 102

N- f ( 3S) - erfipbrdBrre fiwy-13h f Theaeaitremixyre Raoxapytated bhdbr B irdanBofatika@en to2give

napht hal anﬁ&vﬂ IfeﬁlaﬁdT(‘O(bﬂOg)M?é SaS el Hﬁhgﬁ@é&%ctéﬂ'ﬁhﬁa@éﬁv@hlﬁ 1le: -givelde R

3.84m n
hﬁ)(?(]%n I (Ph‘l: gfrfwlhltezcr&xopyr rolidinvl naphthal enesul f onam de

3-fluoro

Mass sp eé?%%mGC'PH%& f@une Hop.l.c. (1) R 3.41nin 35 Exanple 104

4- f(3S)5L 3Lp.1.¢.(B)Rt3.483mich| orot hi en- 2- vI ) et heny1} sul fonvl }am no) 2

oxoDvr r olUsghigre-chlgtbthieso[ 3 2l b}BiophdNe Nartli sivRildy hdiBRea fedBl1dMARS corRGhds Wke FOUNd:
Mf 470 4@&5&1[&1 ls&ateéqf{;mage ﬁ@gb Exarrpl e 105 WD 03/ 053925 PCT/ EP02/ 14826

64 (E)-2-
éﬁ""ﬁyl | -2- oxopyrrolidinyl }

:D

[2-f1 uor ol H 158 ‘ifParsoﬂge(’f? ﬁfﬁlé ¥%

et henesul f onam de Mass spectrum Found: M 498 Hpl.c. (1) R 3.0lmn 5
Exanpl B0 Bémple 87 3S) - 3- ({ L(E) - 2- (5- Chl or ot hi en- 2-yl
et henyl | SutHQBWN-¥@R}-1pI-11d6r8 20 ORYEiHy Rl rohyiy- 1, 1B GO A 8RR olidin-3-
yl}thieno{3.2-b]thiophene-2-sulfonamide
Mass spectrum: Found: MNH," 602
H.p.l.c. (1) Rt 3.39 min

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

20 Hople. (1) Rt3.28 min

Example 89
6-Chloro-N-[(3S)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3-ylnaphthalene-2-
sulfonamide

25 (3S)-3-Amino-1-(2-fluoro-4-iodophenyl)pyrrolidin-2-one  hydrochloride  (2.67g) was
suspended in DCM (80ml). N,N-diisopropylethylamine (2.13g) was added, followed by 6-
chloro-napthyl-2-sulfonyl chloride' (1.97g). The solution was stirred 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.l.c. (1) Rt 3.60min

35 Using similar chemistry, the following were also prepared:

yllethenesulfonamide

40 Mass spectrum: Found: MH* 510
H.p.lLc. (1) Rt 3.54min



Mass spectrum Found: MH 427 10 Hop.l.c. (1) R 2.78m n Exanple 107
4-{(3S)-3-({[(E)-2-(5-Chl orot hi en-2-vl

et henyl | swbfoangdoram no) - 2- oxopyrrolidin-1-yll-3- fluoroberzamprdr14826 Mass
spectrum Found: MH' 442 H.p.l.c. (1) Rt 3.80mn Exanple 108 4-f(3 S)-3-({
f (E)-2-(5-Chlorothien-2-yl)ethenyll fonyl } am no) - 2- oxopyrrol i di n-|

-yl 1-3- 20 fluoro-Nnethyl benzam de Mass spectrum Found: MH'" 456 H.p.l.c
(1) Rt 2.86m n Exanple 109 25 4-((3S)-3-{f(6-Chloro-I-benzothi en-2-yl

sul fonyl | am no} - 2- oxopyrrol i di n-| -yI )-3-fluoro- N. N-dinmethyl benzam de Mass

spect r umExempledl MH' 494 H.p.l.c. (1) Rt 3.08nmn 30 Exanple 110

41_( 33) - 3¢ dlibloi- 272 09 —Qtlgﬁ %1 n%l))él-()x 52Ri ilnslrl])ilhlelsléjoltégpqlene -2

am no) - 2- (o 0) oll |n- - I UOT 0- N, N-dr met vl penzant de -Mass spectrum
Found: M%“-&%%‘—— 1) Rt 2.98m n 35 Exanpl e 111 4-((3S)-3- {

[ (6-Chl OMQSSPPCC‘BE?}?@PM 548 ysul fonyl | amino } -2-oxopyrrolidin- | -vl)-3

-fl uor & Bpl.sdpRapydsmit net hyl benzam de Mass spectrum Found: MH' 522 40
Hp.l.c. (1) R 3.27mn Exanple 112 WD 03/ 053925 PCT/ EP02/ 14826 65 (E)

N-{(3S)- IEngﬁ-lgggtyl 2-fl uorophenyl -2-oxopyrrolidin-3-yll-2- (5 chl orot hi en
2 yl)ethen: on am de Mass sgectrum Found: M-r 441 H.p.l.c. (1) 3.16mn
5 Using SrfieieeN-dde e -4 ber Bk oxgpviealidisr byl 2 dhbithiesbaneri-e 113

sulfonamlde
10 Mass spectrum: Found: MH 580
H.p.l.c. (1) Rt 3.80min

Example 93

2-(5-Chloro-2-thienyl)-N-[(3S)-1-(2-fluoro-4-iodophenyl)-2-
15 oxopyrrolidinyl]ethanesulfonamide

Mass spectrum: Found: MH" 528

H.p.lc. (1) Rt 3.59min

Example 94
20 6-Chloro-N-[(3R)-1-(2-fluoro-4-nitrophenyl)-2-oxopyrrolidinyl]-1-benzothiophene-2-

sulfonamide
Mass spectrum: Found: MH™ 468
H.p.l.c. (1) Rt 3.45min

25 Example 95
(E)-2-(5-Chloro-2-thienyl)-N-[(3S)-1-(2-fluoro-4-nitrophenyl)-2-

oxopyrrolidinyljethenesulfonamide
Mass spectrum: Found: MH™ 444
H.p.lc. (1) Rt 3.30min
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" 500
35 H.p.l.c. (1) Rt 3.60min

Example 97
6-Chloro-N-[(3S)-1-(4-cyano-2-fluorophenyl)-2-oxopyrrolidin-3-y1]-1-benzothiophene-2-
sulfonamide

40 Mass spectrum: Found: MH™ 447
H.p.l.c. (1) Rt 3.36min




(E) N-f(3S)-1-(5-Acetylpyridin-2-yl -2-o0xo0 _
yrrolidin-3-vll-2-(5-chl orothien-2- yl)ethenesul fonam de 10 Mass spectrum
Found: MWwO42@s395p.|.c. (1) 3.11lmin Exanple 114 N- {4-f @BTEPOB148E6 f
(E)-2-(5-Chl oro-2-thienyl)ethenyll sulfonyl } am no)-2-oxopyrrolidin~lI-3-
15 fluorophen |l acetam de Mass spect @ Found: M+ 458 H p.l.c. (1) R
2.96m n Exanple 115 20 . .
N-{4-1(3S5)-3-({1(E)-2-(5-Cnhloro-2-thienyl)ethenyl}sul fonyl}am no
-2-oxopyrrolidinyll-3- fluoropheny} propanam de Mass spectrum Found: M
472 H. p.Hxample®8) Rt 3.09ni n 25 Exanple 116 N-{4-f(35)-3-(f

f(E)-2- (@mﬂc%mtﬁ&r-z'lvvm gidenuldyeid-5 al%bpiR 15‘9-ox&y8>69¢8¥ rolidin-l-yll- 3-

f I uor oph yl propanam dé Mass spectrum fround: wH 486 H.p.l.
(1) RS thh'}es i | 117 N-f4-((3S)-3-{ f (6-Chloro-|
- benzot hi *ﬁ‘sip IE ¢ éﬁi‘no} - 2-oxopyrrolidinyl)-3-

quorop’nMMé t3nki%héin Mass spectrum Found: MH+ 482 35 H.p.l.c. (1) Rt
3.16m n Exanple 118 N-f4-((3 S)-3 - { f (6-Chloro- | -benzothi

2- vl G | am no - 2- oxopyrrol idinyl)-3 - fluorophenyl | propanam de
40 V)%&& @yb. .} 496 H. | (1) R 328mn WD 03/ 053925

- benzot h%ﬂ‘—@%@%ﬂﬁ@nyl ] anino } - 2 oxopyrrol i di nyI ) 3-

f | uor oith &mp$ pe@rmethoyddoMipdp@m de Mass spectrum Found: M+ 510 5 Hop.l.c
(1) Rt 3H¥HNG. (1) Rt 3.23min

=

Example 100
(E)-2-(5-Chloro-2-thienyl)-N-[(3S)-1( 2-fluoro-4-isopropenylphenyl)-2-

15 oxopyrrolidinyl]ethenesulfonamide
Mass spectrum: Found: MH" 441
H.p.l.c. (1) Rt 3.53min

Example 101

20 olidin-3-yl]naphthalene-2-sulfonamide
Obtained as a biproduct from a boronic acid coupling. Purification by preparative h.p.l.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-fluorophenyl)-2-oxopyrrolidinyl] -6-chloro-2-naphthalenesulfonamide

Mass spectrum: Found: MH" 501
H.p.lc. (1) Rt 3.84min

30 Example 103
6-Chloro-N-{(38)-1-[3-fluoro-4-(4-morpholinyl)phenyl] -2-oxopyrrolidinyl}-2-

naphthalenesulfonamide
Mass spectrum: Found: MH' 504
H.p.l.c. (1) Rt 3.41min

35
Example 104
4-[(38)-3-({[(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl} amino)-2-oxopyrrolidin-1-y1]-3-

fluoro-N,N-dimethylbenzamide
Mass spectrum: Found: MH™ 470

40 H.p.lc. (1) Rt 2.89min

Example 105



Exanmpl e 120

(BE)-2-(5-Chlorothien-2-yl)-N-((3S)-1-{2-fluoro-4-[fornyl (isopropyl)am no] ph
enyl } - 2- woeppsvesd i di n- 3-yl ) et henesul fonam de 10 Mass speeCrmen2/FEsend: MH-
484 H.p.l.c. (1) R 3.10m n Exanple 121

6-Chloro-N-((3S)-1-{2-fl uoro-4-[forn‘ﬁ4(i sopr opyl

am no] phenyl } - 2- oxopyrrolidin-3-yl)-1- 15 benzot hi ophene- 2-sul f onam de Mass
spectrum Found: MH' 508 H.p.l.c. (1) R 3.27m n Exanple 122 20

6- Chl oro-N-{(3S)-1-[2-fluoro-4-(1Him dazol -|-yl)phenyll-2-oxopyrrolidin-3-
yl } napht(ExR ¢h€hRras2HtfinyH AN-dE SFb-[B{lewb-ui(i parralididyidationiihaiye]-2L06 (0. 05g) in
DCM (5m )oxepsirohidmedethédebiRUsRascetic acid (0.5ml). After stirring for 2h

t he reactﬂdgsgségc IR mgomEent rat ed under reduced pressure to give
(3S)-3- ar%n?- -f:?ﬁ'fznuor'o- -("IHi m dazol -1 -yl ) phenyl ] pyrrolidin-2-one (0.071
g) as an PBIGERAUMR ¢ rile (5ml) was added fol | owed by

N, N- di i opr opyl et hyl ami ne (84.81) and 6- chl oro-napt hyl - 2-sul f onyl

chl ori de'Exafpl8366). After stirring at roomtenperature for 18h, the

reacti on giid\urQrMRS.(S.LRGAMLRS SRR LbAFHGR) B0C BAL figh Lned bet ween DCM
and satur 1511%8" sodi'um hydrogen Tarbonate. “Tne organrt phase was dried

(hydr oph and | oaded onto a SPE (Silica, eluting with DCM

di et hyl @¥isséppecieymfoundsdMBt4€27and acetone) to give the titie 30 conpound
(0. 03040 Iapla (WRt2<78sdd i d. Mass spectrum Found: MH 485 Hp.l.c. (1) R
2.79mn Using simlar chemstry, the follow ng were prepared: 35 Exanple

123 6- Chigr a-N\b4 3S) - 1- (2

4-di chl orijé BNyl J - 2- oxopyrral i di ny
spectrum4‘ !ﬁ! 1 nlorgthien-2-yl)éthe 101Dy QAN ODEROGH} e

N- [ ( 3S) - HluprpbenzamidBut yl - 1 3-t hi azol -2 yl)-2-oxopyrrolidinyl]-6-chloro-2-
napht ha eviss setamaHoded: WOT Q32 053925 PCT/ EP02/ 14826 67 Mass spectrum

Found: Mg, 1641) Risohif- (1) Rt 3.94min Exanple 125

Example 108

20 fluoro-N-methylbenzamide
Mass spectrum: Found: MH™ 456
H.p.d.c. (1) Rt 2.86min

Example 109
6-Chloro-1-benzothien-2-

N.N-dimethylbenzamide
Mass spectrum: Found: MH™ 494
H.p.l.c. (1) Rt 3.08min

30 Example 110

3-fluoro-N.N-dimethylbenzamide
Mass spectrum:; Found: MH 484

H.p.l.c. (1) Rt 2.98min

35
Example 111

isopropyl-N-methylbenzamide

Mass spectrum: Found: MH 522
40 H.p.lc. (1) Rt 3.27min

Example 112



5 N[(3S)-1-(4-tert-butyl phen
) - 2-oxgpyrrolidinLll-6-chloro-2-napht hal enesul fonam de Mass spectrum
Found: MWwO43/853R%.1.c. (1) R 3.90m n Exanple 126 10 ( 1BCT&EP02/14826
(5-chlorothien-2- [(3S)-2-o0xo0-I-pyrazin-2_ylpyrrolidin-3-yllprop-I-ene-1-
sul f onam de Mass spectrum Found: MH65399 H.p.l.c. (1) R 3.08nin 15
Exanpl e 127 6-Chloro-N-[(3S)-2-0x0-1-(1 3-thiazol-2_yl)pyrrolidin
11 2-napht hal enesul f onam de Mass spectrum Found: M+ 408 H p.l.c. (1) R
3.31mn 20 Exanple 128 6-Chloro-N-{(39)-1

_[ 2- 11 uomr-K(36)- 18- ety b ithiofbpHan Dlo- dxolyr dHABN 12 s‘amelmléﬁldl nyl }-2-
napht hal @tﬁéﬂeg : I\/ass spectrum Foun T.c. (1) R
2.73mn e ] oro-N- {(3 9)- 1[2f|uoro4(1 H pyrazol - |
-yl ) phen alsssé’e ﬁP‘r‘rtS‘rWﬁ } -2- napht hal enesul fonanmi de Mass spect rum
Found: Jgfl)3d6min p. 1 .c. (1) Rt 3.37min Exanple 130 N-[(3S)-1-(5-Bronp-1
3-thi aﬁoI(Isi&gyinjllaﬂemmlsﬂyxth@fdlld@vﬁxgmsgrefpéie(ﬁhl oro- 2- thienyl)ethanesul fonam de
35 Mass spectrum Found: MW 471.5 Hp.l.c. (1) R 3. 63m' n Exanple 131
6- Chl or oy I}‘llg g 1-(pyrazin-2-yl)-2- oxopyrrol idin-3-yll-
benzot hi p 2= ulfonam de 40 Mass spectrum Found M—|+ 409 H. p.|. (1)
Rt 3.26 ey ds3-yiER 4 frahle ch-2
2- (5-Chl Mbﬁhﬁm&&i&?&g@ N-[(SS
- 1- ( 5-1008nRydpedivar BovHd) MEF ax@pyrrol i di n-3-yl | et hane-1- sul fonam de

H.p.lec. (1)3.11min

Example 114

-2-(5-Chloro-2
15 fluorophenyl}acetamide
Mass spectrum: Found: MH" 458
Hop.lc. (1) Rt 2.96min

-thienyl)ethenyllsulfonyl}amino

Example 115
20 N-{4-{(38)-3-({[(E)-2-(5-Chloro-2-thienyl)ethenyl]sulfonyl} amino)-2-oxopyrrolidinyl]-3-
fluorophenyl}propanamide
Mass spectrum: Found: MH" 472
H.p.l.c. (1) Rt 3.09min

25 Example 116
N-{4-[(35)-3-({[(E)-2-(5-Chlorothien-2-yl)ethenyl]sulfonyl} amino)-2-oxopyrrolidin-1-y1]-3-
fluorophenyl}-2-methylpropanamide
Mass spectrum: Found: MH" 486
H.p.l.c. (1) Rt 3. 20min
30

Example 117

fluorophenyl]acetamide
Mass spectrum: Found: MH" 482

35 Hup.lec. (1) Rt 3.16min

Example 118
N-[4-((3S)-3-{[(6-Chloro-1-benzothien-2-yl)sulfonylJamino }-2-oxopyrrolidinyl)-3-
fluorophenyl]propanamide
40 Mass spectrum: Found: MH" 496
H.p.lc. (1) Rt 3.28min




Mass spectrum Found: MAN 512 5 Hop.l.c. (1) Rt 3.59m n Exanple 133 4-[(3
S)-3-((2-Am no-2-oxoethyl) { f

(E) - 2- (5-wbloawosbs en- 2-yl ) et henyl | sul f onyl } am no) - 2- PCT/EP02/14826
oxopyrrolidin-1-yll-3-fluorobenzam de 10 A solution of Exanple 107 (0.10g)
in dry acetonitrile (5nml) was treate®6aith cesium carbonate (0.092g) and
br onbacet am de (0.039g) and stirred at anbient tenperature for 18h.

Sol vent was renoved under reduced pressure, partitioning the residue

bet ween et hyl acatate and saturated sodi um bi carbonate sol ution. The
separ at e@xamnplanic | ayer was washed with water, dried (over magnesi um

sul phat eN-AdHAMRNERIBLONHANE.5 SHUARTIBRARAY. Bb O fldRh. 51 c ude

mat eri al whi C V@S D JTIeCI usi Nng nass directed preparatirve h.p.l.c. to

gi ve theﬂt—ﬁ-?gu PEPEYCSHES Wmm’*’@—‘@@ég) as a white powder. Mass spectrum Found:
MH+ 501 Maspspectgum: (FP)m(hﬂVQ'\Iéé% n Using simlar chemistry, the follow ng was

pr epar ed H.p.RO (BRadpBominl 34 4
[ (3S) 3-((2-Am no-2-oxoethyl){{(E)-2-(5-chl orothien-2-yl)

et henyl | syl am no) - 2- oxgpyrrolidin-|I
-yl -3-f1 U di.met hyl benzam de Mass spect rum_ Found: M4 529 25
H. p. | . c. s .!‘\J;.' a rhh.- by )7 -1 'u or =% -1 iyl (1saprapyhaseing lphe o1} )_ N- { (3

S)-1- [ZMM%QQSLMWI ) phenyl ] -2-oxopyrrolidin- 3-yll
et henemuMasngeitelen: Fukx amplyes 112 (0. 163g) suspended in dry nethanol (5ni)

was treagﬁp] Hik: 896} bor ohydride (0.028g) and the m xture stirred at
anbient te é,V$zgture #ﬂmﬂ 90m n under nitrogen. The reaction was quenched

with 3 drops wat er and concentrated under reduced pressure, partitioning
the resi §5@nMeileen DCM and water. The separated organic |ayer was dried
(' hydr oph6iihtord-IN-¢(&5)1 - i fluceen¢Rrhylfit@ebpysaino fhReDEHodh SSIHE3 4D-19i Ve the
title GopRRYRDphar-2ALifd43dde @S a beige foany solid. Mass spectrum Found:

M+ 445 1 m n Exanple 136 40 (1E)-2-(5-Chl orothien-2-
I1)-N-[( jfsoﬁp;s/& ﬁ:%n%:amg_&é)Z yl -2-oxopyrrrolidin-3-yljprop-1-ene-
1- sul f onHrR-fe( %2Z1}?§ctrum Found: M+ 524 WD 03/ 053925 PCT/ EP02/ 14826

Example 122
20 6-Chloro-N-{(3S)-1-[2-fluoro-4-(1H-imidazol-1-yl)phenyl]-2-oxopyrrolidin-3-
1}naphthalene-2-sulfonamide
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-fluoro-4-(1H-imidazol-1-yl)phenyl]pyrrolidin-2-one (0.071g) as an
25 oil. Acetonitrile (Sml) was added followed by N,N-diisopropylethylamine (84.8pl) and 6-
chloro-napthyl-2-suifonyl chloride’ (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-[(3S)-1-(2.4-dichlorophenyl)-2-oxopyrrolidinyl]-2-naphthalenesul fonamide
Mass spectrum: Found: MH* 473
H.p.l.c. (1) Rt 3.67min

40 Example 124
N-[(3S)-1-(4-tert-Butyl-1,3-thiazol-2-
naphthalenesulfonamide

-6-chloro-2-




69 Hp.l.c. (1) R 3.65mn Using simlar chemstry to Exanple 89, the
follow ng were prepared: 5 Exanple 137

(1E) - 2- ( 5SwOhBosehi en- 2-yl ) - N- ((3S) - 1- { 2-f | uor o- 4- [ ( et hylpsuiHPony482@ M nol ph
enyl }-2- oxoRyrrolidin-3-ylprop-Il-eng-l-sul fonam de Mass spectrum Found:
M+ 508 Hop.l.c. (1) Rt 3.10mn 10 Bkanple 138

(BE)-N-[(3S)-1-(4-Acetyl phenyl -2-oxoRyrrolidin-3-yll-2-(5-chl orothien-2-

yl ) et henesul f onam de Mass spectrum Found: MH 424 15 Hp.l.c. (1) R 3.16
Exanpl e 139 (A

2- ({ ( 3S) Mus{ pectpAFoedtiMiDAgs ) - 3-f | uoro- 1, 1' - bi phenyl - 4-vl ] - 2- oxopyrrolidin
-3-vl} {h(p]il%) 1 Ri $.94:4# or ot hi en-2-yl ) prop-I|-enyl]sul fonyl | am no)acet am de
and (B) 2- 1(%% 1-12'- 20

(Am nosul fonyl ) - 3-fl uoro-1, 1' - bi phenyl - 4-yl ] - 2- oxopyrrolidin-3-yl}
{[(12)-2%&%@ ot h| en- 2- yI )pr op 1- enyI ] sul fonyl am no) acetam de Using
Exanpl ¢ Ne(38 @ ke idiny F}6-ok phthatanesudlanamsidejescri bed to
prepare Mexadpd u@nﬂ@wﬂdhpn{*utshe corrpounds wer e prepar ed Exanpl e A 25 Mass

spectru u wa 7 Hp.l.c. (1) RR 3.13m n Exanple B Mass spectrum
Found: EHPF‘O 951 r?%. (1) R 3 09mn 30 Using simlar chemstry, the

follow ng was al so prepared: Exanple 140 2-
{ (6- Chl oEmarhmer¥2€] b] t hi ophene- 2- sul phonyl )-[(S)-1-(3-fluoro-2'-sul fanoyl - bi p
heny! - W1E)-2-&-dothieh-201)-Bi[ (3582 k(-1 dptazioR-vipeelidin e |ifroy-treteel -35 Mass
spect r um 19 ;qq' M+ 637 H.p.l.c. (1) R 3.21mn Exanple 141
OF Ot %

2- (5- Chl -1- (4-{2-[ (di met hyl ami
meghyl] S?WF fXqu? W(zzoﬁ) (4-{2-[(di net hyl am no

fluor ophéﬁwﬂc)(lé%iﬁﬁfymr ol i di n-3-yl ) et hanesul fonani de Using Intermediate 16
and I nternmedi ate 146, and the synthetic procedure described to prepare

15 Example 127
6-Chloro-N-[(3S)-2-0x0-1-(1,3-thiazol-2-yDpyrrolidinyl]-2-naphthalenesulfonamide

Mass spectrum: Found: MH" 408
H.p.lc. (1) Rt 3.31min

20 Example 128
6-Chloro-N-{(38)-1-[2-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]}-2-oxopyrrolidinyl } -2-
naphthalenesulfonamide
Mass spectrum: Found: MH" 499
H.p.lc. (1) Rt 2.73min

25
Example 129
6-Chloro-N-{(3S8)-1-[2-fluoro-4-(1H-pyrazol-1-yl)phenyl]-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-y1)-2-oxopyrrolidinyl]-2-(5-chloro-2-
thienyl)ethanesulfonamide

35 Mass spectrum: Found: MH" 471.5
H.p.l.c. (1) Rt 3.63min

Example 131

6-Chloro-N-[(3S)-1-(pyrazin-2-y1)-2-oxopyrrolidin-3-yl]-1-benzothiphene-2-sulfonamide
40 Mass spectrum: Found: MH* 409

H.p.lc. (1) Rt 3.26min




Exanple 1, the title conpound was prepared. WO 03/053925 PCT/ EP02/ 14826 70

Mass spectrum Found: M+ 526 H p.l.c. (1) Rt 2.36mn Exanple 142 5

2- Am no- \WP(030§3923 (3S) - 3- ({[ (1E) - 2- (5-chl or ot hi en-2-y PCT/EP02/14826

prop-I|-enyl | sul fonyl } am no) - 2-

oxopy_rrolidin-21-yll-3-fluorophenyl }-6ﬁ-|-i m dazol -2-yl)nmeth 11-N

N- di met hyl - 2- oxoet hanam ni um fornmate Using Exanple 14 and

2- bronpacet am de, and the synthetic procedure described to prepare Exanple

40, the title conmpound was prepared. 10 Mass spectrum Found: M+ 595

H. p.|.c. Bxappt132 44nin Using similar chemistry, the followi ng were al so

pr epar ed:2-(5Exadpihen4d)-M5(3S)-1-(5-iodopyridin-2-y1)-2-oxopyrrolidin-3-yl]ethane-1-

2- Ami no- Nﬁif?’l]é{]é(é [ (3S)-3-({[2-(5-chlorothien-2-Xl)ethyllsulfonyl}am no

- 2-oxopyrrolrirdrn-| - é’}n/“léwL#r#or ophenyl } - 1H-i m dazol -2-yl ) et hyl | - N

N- di met hyYass SRESEEREHAHMT wHef or mate” Mass spectrum Found: M4+ 583

H p.l.d HperRDBI3Fmim 20 Exanpl e 144 2- Am no

N-({1-F4-((3S)-3-{[(6-chl oro-I|-benzot hi en-2-yl)sul fonyl | am no} - 2- oxopyrrol i

di n-1 - ylgxsweilig9r ophenyl ) - 1H i m dazol - 2-yl }nethyl ) N

N-di met hyl - 2 0xoet hanam ni e nidBRS,, SREGHE

Hp.l.c. 2. -

(2S) - 1- ({oxaRyrelidigy Inyl]-3flnergbenzamide | ani no} car bonyl -3-h droxypropyl car bamat e

To a st W isolutiaf off-Hxhinple di0ieOHPRlaim ) asetdnitrile (SGM)0@ag )ireatnd axithy chstios DCM

(2mt) at ol (Sgaal woﬁllohu@_ﬁbaﬁdendom@gaﬁd Waifred dt@aibRet tinbdtatreTod 18hj on of

trinmet Epﬁﬁgn ; Ak yver ea.
y@o%%%ﬁ%%&e%ﬁe&r%ﬁub%}pr@&ﬁe% i ai}l% thé)reglagtl gelh aéatat

10m n. The. resu . n S [ “room. tenperature for a
further PRASHUEEAodium @‘Eﬂf‘iﬁ"f‘%rﬁ%’f‘o’(' -el\ief"‘lr%tf‘i OFFARiG ggr“@ﬁﬁ@?f})eﬂo erine
(0. 060g) Wateradisddtosersmapmpdiym wilphajig send daeesnisstedymder Taducad; wessie toeEfequenched
af t er 1%5tcrudeinmeriadl whivhwds @ifif¢diisingembnrdirk8bd piepastilieti.mhc. ad ghe ¢ dgieous
hydr ochl Qblpodii@lo3ski s 2 waRdoal&d organi c layer was washed with brine,
filtered jroue? h oro¥W5% frits and 35 evaporated under a stream of
ni t r ogen MARPFEER R MEsPdue was purified using a |0y Redi septm
cartri dgelPsp(DBH2-68mit i ng with a gradient of 5%to 60% et hyl
acet at e: c\singhailanelemiginy, the fodlowing was pteparednpound (0. 029Q) .

20

Example 134
-3-((2-Amino-2-oxoethyl -2-(5-chlorothien-2-

oxopyrrolidin-1-y1}-3-fluoro-N.N-dimethylbenzamide
Mass spectrum: Found: MH 529
25 H.p.l.c. (1) Rt2.76min

Example 135
(E)-2-(5-Chlorothien-2-y1)-N-{(3S)-1-[2-fluoro-4-(1-hydroxyethyl)phenyl]-2-oxopyrrolidin-
3-yl}ethenesulfonamide
30 Example 112 (0.163g) suspended in dry methanol (5ml) was treated with sodium
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

40 (1E)-2-(5-Chlorothien-2-y1)-N-[(35)-1-(5-iodopyridin-2-y1)-2-oxopyrrolidin-3-yl]prop-1-ene-
1-sulfonamide
Mass spectrum: Found: MH+ 524




Mass spectrum Found: M 338 40 Internediate 2 tert-Butyl

(3S)-1-[4-(di net hyl am no) phenyl | - 2- oxopyrrol i di n-3-yl carbanate WO 03/ 053925
PCT/ EP02/W 082053971 A sol ution of diisopropyl azodi carboxylPeT&P(D148289) in
anhydrous THE (im) at room tenperature under nitrogen was treated with
tri-n-butyl phoshphine (0.028ml) and6@he solution stirred for 5mn. This
sol ution was then added dropwi se to a solution of tert-butyl

(2S)-1-({[4-(di met hyl am no) phenyl ] am no} car bonyl ) - 3- hydr oxypr opyl car banat e
(0.029g) in 5 anhydrous THE (I m) cooled to OC under nitrogen. The

resul tantﬂipgle 9B ¥As, al lowed to warmto roomtenperature then stirred
for a furt 8h The reaction was evaporated under a stream of nitrogen.
The residue was partltloned bet ween sat urat ed aqueous sodi um bi carbonate
sol ut i on Usogsimiler ehepxistry(te Brgmple i ths follovins verp aierited separated, filtered

t hrough hydrophobic frits and evaporated under a stream of nitrogen. The
resul t antgxh@siedsre was 10 purified using a 49 RedisepTM cartridge (silica,

el uting WE 1 (@ (ﬂﬁo"i‘&h%ﬂtz \E)TN(@I.”%B ?ng&%-fﬁlggthvku fofilg mm(ﬁpﬁlen{rl?(ir easing to 1:1
over 15mm trtre og) . SsS spectrum Found: M+
320 Int din-31 e-Lysulfp I-[4(d|rrethly

am no) pheMipssispsetmont Felind-MHan&08 er t - But y|

(3S) - 1- [ 4Hfpdicn@) Ry3.e0mino) phenyl ] - 2- oxopyrrol i di n- 3-yl carbamate (0.0268) was
treategyw th TFA-DCM (1:1, Im) at roomtenperature and the solution aged
for |h aEd th&E evapor ated under a stream of nitrogen. The residue was
re-di sso nethanol and Ioaded onto a pre equi | i brated SCX SPE
cartri dg&E) AP epipelgineylingfschiorolientZsd with met hanol and

t he requunaﬂm&nﬂﬂnmnds eluted wi t h 5@mnnnn|a met hanol . The sol vent was
evaporata@agg ShruieHsigaovPLesmure to give the title conmpound (0.00748).
Hp.l. ﬁ@) jﬁs mn Internmediate 4 25 tert-Butyl

(2S)-1-7 aoro-2 - (nmethyl sul fnyl -1 1'-bi phenyl-4 yllam no carbonyl)-3-
hydr oxyp~yl carbamate A sol uti on of

3- f | uor oE2ampletidhyl sul fonyl )- 1, I’ - bi phenyl - 4-yl am ne (0.318g) in anhydrous
DCM ( 3 JAB2-(f(35)M-[2ensihadulioey LR dedro-ni1L-bipkranl-4vals-2tdxepiratidini3t i} §AEM i on of
trimet hy%‘(‘d%ﬁwﬁ&( z-vﬁwoﬁqlify ibohyh RN RLEmi 6”ﬂa)1ddr(BPV“25(ﬁ3§)Vﬁ-f2'Ca

]}Srt heFO :;__l_u_ )i:t_‘ y1)-3-1l1 0 .opi;__ . V12 -0Irr l‘tl—?;r ..ii eg 010 ET;E?I he
(0.2009) 4 2tidulta: gjfo YelgtRee added slomﬁy The m xture was quenched

after st iUsing rB;araple rléaml Qémmmaa&tamﬁe fand ﬂib&ynﬂlytl@ddczeﬁm@ nleskibabogoemre

hydr ochl gixhspidabdhd 4 coftipbinds WeR pp@Ranat ed organic layer was washed with
bri ne, d%&e légyer magnesi um sul phate), and concentrated under reduced

pressure, e residue was purlfled
25 Mass spectrum: Found: MH

H.p.l.c. (1) Rt 3.13min
Example B
Mass spectrum: Found: MH" 627
H.p.lc. (1) Rt 3.09min
30 Using similar chemistry, the following was also prepared:

Example 140
2-{(6-Chloro-benzo[b]thiophene-2-sulphonyl)-[(S)-1-(3-fluoro-2’-sulfamoyl-biphenyl-4-yl)-

2-oxo-pyrrolidin-3-yl]-amino} -acetamide formate
35 Mass spectrum: Found: MH' 637
H.p.l.c. (1) Rt 3.21min

Example 141
2-(5-Chlorothien-2-y1)-N-[(3S)-1-(4-{2-[(dimethylamino)methyl]-1H-imidazol-1-yl}-2-

40 fluorophenyl)-2-oxopyrrolidin-3-yljethanesulfonamide
Using Intermediate 16 and Intermediate 146, and the synthetic procedure described to prepare
Example 1, the title compound was prepared.




35 using a 359 Redisep"mcartridge (silica, eluting wwth a gradi ent of

cycl ohexane: ethyl acetate 2:1 increasing to 1:2 over 20mn) to give the
title conyowadsyes 2038) as a col ourl ess glass. Mass spectPcamPoFossed: M
466 Internediate 5 40 tent-Butyl (3S);1-[3-fluoro-2'-(nethylsulfonyl)-I1, 1
bi phenyl -4 vl) 2 oxopyrrolidin 3 ylg' bamate WO 03/ 053925 PCT/ EPO2/ 14826
72 A solution of diisopropyl azodicarboxylate (0.128g) in anhydrous THE
(3m) at room tenperature under nitrogen was treated with tri-n-butyl
phoshphine (0.198m ) and the solution stirred for 5min. This solution was
t hen addakseisnspwins Foursl: MEEG2Gt i on of tert-butyl (2S)-1-({

[ 3-fl uor ekpl.c. (Rtbpbminl f onyl ) -1, 1" - bi phenyl - 4-yl ] am no} carbonyl)-3 5

hydr oxypr opyl car bamat e (0. 200g) i n anhydrous THE (3nl) cooled to OC under
nitrogen The!gfsultant solution was allowed to warmto roomtenperature
and then for a further 28h The reactron mas concentrated under
reducecd® BrAdgi 1 {438 (| : P2 hlselfony 0-Bi car bonat e
sol uti on_ommm I3 -An j@ﬂteﬁvll}aﬁermma-ﬁﬁmlﬁﬂﬁdN-&mhﬁﬁz- with brine, then
dried (O%ﬂbdﬂﬁﬁﬁﬁﬁhyﬂ}@ggphate) and concentrated under reduced pressure to

10 give (ﬁ gg t|t| d um Mss

spect rum 'ﬁgu aﬂi oaP ‘%1 %i& oapg'?k%') Sé'"atﬁ’%tt e‘gi)ca?ﬁ %ﬁéscﬁ'gf’cﬁ" REPFsi ng SPE
(silica, Eé‘F“E?P]ier‘}g thﬁw-cam@@mvenpremrecéo 40% cycl ohexane: ethyl acetate over

21mi n)lQ dags$ spectauns HowideMBT 59he pure title conpound as a colourless gum 15

| nt er medHas. k. 61) RBDH4BmAM no- | -[ 3-fluoro-2' - (net hyl sul fonyl -1, 11-bi phen 14

Il pyrrol - but .

9 1 [ 3- PraBeaBhhemk oL ihe knplick Robe Mfnkigmiet 1 4oy1) 2.

oxopyrrolidin-3- ylcarbanate (0.150g) was treated with trifluoroacetic

aci d- DCVEgample 14311 ) at 20 room tenperature and the solution aged for | h and

then chngemhinaNedl-¢Bs)-3-ei2 (Behl6@REryE)ethy [TSuEfolyE Findhi)-Me®pfreotinssol ved in
met hanol {13 forédhehny1 Qa8 2 RN QEN 411{195@29&3%% airumGGbtd dge. The
non- basi %Oﬂgqm%n%o m‘;ﬁof ed w h nmet hano Fequi T e an ne was

eluted w BTN, A The sol vent was concentrated under reduced
pressurthFblc @r@é Borint j t| e conpound (0.042g) as a white solid. 25 Mass
spectrunt Found: M+ 348 Internediate 7 1-Brono-2-(nethylsul fonyl)benzene

2- Bronmt Bkayaglé sl e (6.0g), was dissolved in DCM (234nl) and stirred under
nitr 0gen;¢ %tmlﬁg’-l F 4 3@h. @é}ﬁajotl &ﬁ%ort'hlena- I%CI P (22.89)

was adde 0

.

Mass spectrum: Found: MH" 605
H.p.l.c. (1) Rt 2.52min
25
Intermediate 1
tert-Butyl (25)-1-({[4-(dimethylamino)phenylJamino}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-(tert-butoxycarbonyl)homoserine
(0.060g) in anhydrous DCM (Iml) was added slowly. The mixture was quenched after
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 (0.029g).
Mass spectrum: Found: MH" 338

40 Intermediate 2




mai ntai ni ng the tenperature between -5 and 0C. Wen the addition was
conplete, the reaction mxture was warned to anbi ent tenperature and
stirred fwp08/053925 The reaction mxture was washed w th sRCAFERIBUIS26)UEOUS
sodi um sul phite solution, saturated agueous sodium bicarbonate sol ution,
dried (over magnesium sul phate), fil tek ed and concentrated 35 under reduced
pressure. The residue was triturated with 40-60 petroleumether, filtered
and dried under vacuumat 30C to give the title conpound (7.58g) as a
white solid. Mass spectrum Found: MN 237 Internediate 8 40 tert-But |y
(1S) - 3- hyAlrsobuion -of fdiSerirayd pyddiciboxAaty | (DAN3H) Ol CahP@byd TR0 },ﬂl af bampte To a
sol ut i on tefpetatad lﬁiﬁler5'ni aPYhE Gelled (v%{%%}]h 'But?p%lx%gtﬂﬁe ﬁ(%ﬂ})thcoo' ed to
In

oC undersomh&{ @g lon f tr ! exanes
45. 15m) 2@5 & / 6‘?7‘ % %Jpwysg P SPYen of Herrhityl ur e was
stirred &Yk ‘H@ ylpmin VB?“HBWQ}CQ@@)}'D Phydsonyerppylotrbanain (.02%) irof

(S)-N (7 @ﬂbﬁdﬂu@Jﬁ%énﬁbmleﬂh@ﬂ%ﬁsW&mwf@gﬁﬁ Ithk résnltan BytolicaUsasOMved BOM ) was
added dmpmtsﬁmm'ﬁblﬁpdg&ﬁﬁwtﬁeh@ﬁhéiﬂbﬂé ﬁﬂeﬂl@ﬁ %?Jelr& Jvﬁ N id Pk %I ghj ent

t enper at léfr@an’l)\b?rm e t"I(ﬁE %i% i e% WL et reagrion

mi xt ure A q‘nllrﬁ%q A§8°qe 5509 was
added. T\#icaﬁbloﬁtﬁ?g s( 18138? Bl?f'oor?@é*!"el?‘ye( yagyepiptedadiceeddrdughdr opwi se.
After stiyemrppdis Gity ewi;leyapereted anflerrd iegaml Ofvhitrogdn. 08¢ resntiard Gadidueakasanbi ent

t enper Ht prefied Uséign 4d RedisepliScaftiiligeqsitich, feihhﬂgl@hh@é;réda&xt Bt &Rtbhianbedyiv t h DCM

The Conhberﬂﬁ@lmlim&blﬁgﬁpi HbieP PSR QRSN sagsgdgges@;ggu%egtgégssure to
O reve

gi ve the was p

chr omat oé\?a;%%)% m?él e ca 33 ing with 10 10%to 100% acetonitrile:water)
to give the title corrpound (12.7g) as a white solid. "H NWMR in CDC13:

59. 10( 1HInt¢rmedinte 33. 17(1H, d), 8.05(1H, br.d), 7.96(1H, dd), 5.75(1H, br.d),
4. 55( 114, (38)-35Amind-199{(dithethiPlamirnd)phenyilp96iedih-20%4) . 1. 45(9H, s) ppm Using
similar lﬁﬁﬁ { 1) 1P ol RGN DLo GBS S tin-3 3 ool B TS s

(2-f1 uor}c{)r eq %@biﬁ‘é%ﬁ“}léH i TL resm ipmperaturs and dhs solusipy heed forbheand thehs s
spect r unfvapeiaisd undana s pimitegendThe esitife R8s teatidsolBer mIDCM/methanol and

(39) - 1- ( Badaiden) i pte-aqilihthipd SCHXSHE Eardldedli(1)3TH GH-HA Qﬂsuti on of
di -t erdo- Bluied | wiBZReingi Qﬂd(ﬂe‘%cﬁur(e@ aihe a@ &F(Y Witg%%ammon rﬂ%‘%w?t C under

ni trogen h| 9.

| nt er dsoweu gssi%g}g%a@@m%g ffg‘?‘?ﬁﬁ%re @ﬂ&sﬂvg%@d)@a‘?g The reaction

m xture Hd’sl B %38‘8{“ OC for a further Ih and then at anbient tenperature
for a further 16h. The reaction m xture was concentrated 25 under reduced
pressur emadilediiteat ed with DCM and sat urated aqueous sodi um bi carbonat e

sol ut ixgNse,] 1] shed 1‘_’)_ft1 brine, dried (over

amino}carbonyl)-3-
magnesi
9 uﬁgdroxvnronvlcarbamate

A solution of 3-fluoro-2'-(methylsulfonyl)-1,1'-biphenyl-4-ylamine (0.318g) in anhydrous
DCM (Bml) at room temperature 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 (B3ml) 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:ethyl 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 fert-Butyl (38)-1-[3-fluoro-2'-(methylsulfonyl)-1.1'-biphenyl-4-y1]-2-oxopyrrolidin-3-
ylcarbamate :




sul phate) and filtered. The organi c phase was concentrated under reduced
pressure to give the crude product which was purified by flash colum

chr omat ogwaphpsyoss | i ca, eluting with cyclohexane: ethyl aeeratre142¢@ to
2:1) to give the title conpound (12. 5% as a white solid. 30 "HNWR in
CDC13: 58.555(1H, d), 8.25(1H, d), 5(1H, dd), 5.15(IH nm, 4.55(1H,
br.m, 4.20-3.80(2H, 2xm, 2.73-1.97(2H, 2xn), 1.60(9H, s) ppm Using
simlar chemstry, the following was prepared: Internediate 11 35
tert-Butyl (3S)-1-(2-fluoro-4-iodopheny)-2-oxopyrrolidin-3-ylcarbamte

Mass spe@t soltfionFofll Bikopidphl daddiichibbeiare 0.528g) i2 anbyreBUTHF (B85) at2roomo- 1- [ 5- (4
4| 5 5bt etd, tn?d@?al Wlunéer%lgo&ho%ib%ﬁédi'@vn% ﬁ‘ll-r) 9&‘({4‘ phddnpined Q0. Yghidy Erfd)k}ieglznm )3' g
yl carbamat.e.ln an
stirred GAO&R S %‘frf“‘?gorgm"ét %hlérsr?}uggriw%s Gl ‘d%? Xr%gw;ﬁ aggc}i%{rﬂ%;b?é & 1( 0. 7330)
and bi s( ﬁ?Sialc%Baﬁlwyfd? KeebHlsEiionyBAgh-bipks 34@3@3912 %W)ﬁbéz/ 14826 74

f ol | owesd hipdrofypidpyloarbérdate (i@ PY0gh o spyidron) TEIFr Gudneobtidah| 03¢ opdér| ratdegen (I 1)
(0d099) VIBE EesAfaelutian ad mwre@&cmrgno okt tefBeriafe bl ItHeh@ﬂxa?l’\ﬁr deahed at 80C
under ni BNt

t enper at E?@%JQ%EIPE i coﬁE@ﬁx d%%%%%g&%‘ﬁeemg:ég%ﬁug Jsg% \/\gg washed
with sat F‘éﬁe‘é’tjsogﬁnh ioar aéq'soélﬁ’d’ntaﬁg e g‘fﬁfégsﬁeﬁ?f%’/tg IBite)

filter ed vthdnide, drncleied foxeratogneden sylplia) et wne@ﬁaﬁeé under eedpesdipeRsBIrs  dri ed
under 10 ghveiRCadaitle cehpoind (0BH0E) dslagale gelpougpdn.as a brown solid (1.42g). Tlc

(Si 02, cyg 1 ﬁ&ﬁa@ﬁﬁﬂew@@) Rf 0.40. Internediate 13 10 tert Butyl
3S)-1-15 . 0
éhealyl | pyt ‘HP rr%t a%né‘ﬁ‘g%wuf“glefiaflﬂg SPE, (stlicphntine Vit 3, Bicnt of 30-80%, (1.429)

was di ss&veehsxang:etivh gestatt sVIOMEMIOR1G Veah Sarls of &g RHiR difle sompoyad 3s ay¢
anbi ent tcolopdssaguni.e. I nternediate 7 (1.0g) was added, followed by potassium
carbonpge (2.43 g) and 1,1 -bi s(di phenyl phosphi no) ferrocene

di chl oroE@ngg ﬁér@(”) (0.213g). The dark brown reaction mxture was

stirred The re

t enper at ]
pa?}tjl ti oribmum&qdween telébhtyl ac e(3f§t)é [&-lﬂdom@f énethﬂwgomdhbé'd@pheaxlérylln%rs
separ at edxadieroliéin8xldattairat (Wi 50y) eabiytatcdcdthatifuoroabbits aetiibCME@: IpIrglaat ¢ | ayers
we (rjﬁcceiédd %Qoeng ge ErafiRARRSHN) igh REVALISD th ahil tHeR @&Qe@ﬁgdo@gaqeaks@rmngg '
(silica, W\ﬁ rtef‘fhs’é c‘f? é&‘?\gﬁa@mp@ﬂ’gran%?o#%ton% ivs® '%?brta {%F Fgg?opﬁgougdy 20
(0. 499) a‘grt%flgye ORenrhesigconypanents Nsee slyied W’Iﬁb@ﬁ‘é}aﬂ"gﬂ} d the sequired} WYt e 14

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

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 (1S)-3-hvydroxy-1-{[(5-iodopyridin-2-yl)amino]carbonyl} propylcarbamate
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



(3S)-3-Am no-1-{5-j2-(neth | sul fonyl)phenyl 1pyri di n-2-yl } nyrroli di n-2-one
25 Internediate 13 (0.49g) was dissolved in anhydrous DCM (15nl) and
stirred iwoOan/0f3es bath under nitrogen. Trifluoroacetic a®Cu/HPAEMBY6 was
added slowy to the reaction m xture and then warnmed to anbient
tenperature and stirred for 2.5h. Theg3areaction m xture was concentrated
under reduced pressure. The residue was purified by SPE (silica, eluting
with nethanol to 2-5% aqueous ammonia in nethanol) to give the title
conmpound (0. 310g) as a 30 white foam Mass spectrum Found: M+ 332

| nt er medi at {"IF] 1rr for er 1h (warmed to 10° ooled.s lutlon 0°C
(35)1(2% & Vastinred fora further h (varmer 1o 10°C). A qoolpdsplu ﬁoe)nyr)z-
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t enper at taneperatires, thg uipbise a‘r@ﬁtﬁﬁe[ﬁ‘il\ ﬂmush oxelide V\’ﬁﬁ ‘H@Fé?e‘bl V‘aﬂUDﬂ% nTb@t ure was
stirred témnbindéd orkasic rsehﬁénsmrmcbﬁdrtﬁﬁatUmﬁncﬁx tréducddeplessudet fo givdhytle aadt at e. The

gg_r;})iEgeg RIIBA N ch! WS qse\fmsta Jﬂ%mgﬁegﬁﬁhﬁr@m a@n@ﬁlﬁf/e 9gg9gﬁd
concen]?) ég‘)ﬁg 3%«%?%}%&]8&& e%ptf’éévg%r e—‘Fﬂ%‘ETM @s’ yasaWLlpe so#"?ed usj

Bi ot age' B3PS br-$ch 1 7(EH D; Hep(hiltbs-d), @él@{ll%fiﬁ)aﬁ&;(lg’ '1‘)‘1){ 0 give

t he titIéSG(irﬁ)bchB 85(2H,5g))2as-1&0(2ﬁ Rxth), OMA(9BL §).ppfi ¢ (Si 02, CHC 3: MeOH: H20,

65: 30: 5) UshgQinfilar Shehi¥tS! KB ei1R W g Was pRPAred- A no- |
-(4-{2-[(di rrethyl am no) net hyl | - H-| m dazol - 1-yl 1- 2-

fluoro henyl)pyrrolldln 2-one Internediate 15 (1.75g) was dissolved in DCM
(1 i m b > d under mtrogen at arrbl ent 10 terrperature
Trifl uor eaxtButyl 2 i s e was stirred
at anbi MHssip’e\Emeﬂi&%uﬁ(EMIUT%Dh The reaction mixture was concentrat ed under
reduced pressure The residue was purified using SPE (silica, eluting with
met hanol : g %smammni a 50:1, and then 19:1) and then using Biotage""
chromat o e i ca, eIutln Wi th DCMnethanoI 9:1) to give the title
conpouid qraBetybGS)- kS-iodey 2 Yearbamaty 3: MeOH: H20, 65: 30: 5) Rf
0.40 | ntIerarmlimam of d:%ervaétyHrzbdmqupdy)ate((z 9lg} mranbmcruss”ﬁﬂff @ﬂml)mtrﬂ@o@d@ar bonat e

nitrogen, tri-n-butylphosphine (9.61ml) followed by a solution of Intermediate 8 (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;: 88.555(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 (3S)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3-ylcarbamate
Mass spectrum: Found: MH" 421

Intermediate 12

tert-Butyl (35)-2-0x0-1-[5-(4,4.5.5-tetramethyl-1,3.2-dioxaborolan-2-yl)pyridin-2-
40 yllpyrrolidin-3- ylcarbamate

Intermediate 8 (1.0g) was dissolved in anhydrous DMF (12ml) and stirred under nitrogen at

ambient temperature. Potassium acetate (0.733g) and bis(pinacolato)diboron (0.067g)




1- Bronobenzenesul phonam de (15.40g) was partially dissolved in anhydrous
acetonitrile 20 (300nl) and stirred at anbient tenperature under nitrogen.
D -tert - bwoyB/osioesr bonate (68g) was added in portions folPCoEPd2/04826

4-di net hyl am nopyridine (3.30g). The reaction mxture was stirred at

anbi ent tenperature for 2h. Di-tert-jpgtyl dicarbonate (34.0g) was added in
portions followed by 4-dinethylam nopyridine (2.55g). The reaction m xture
was stirred at anbient tenperature for 18h. The reaction m xture was
concentrated under reduced pressure 25 and the residue was purified using

flash va a, eluti er, 3:1
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OXORYT 1 ol h iy hndt Witk ALBRERLRiInk WAk TR inthQiribd (§vér Q@nesasm dilhen), ieredn

hyd t
ggt Ba/‘ s ;I 3%%088%6(1% g(? Qnd’i 2 gedj,uged %néj pl%gqesﬂiu G829 ﬂﬁ rd(f):t;1 %%g%ugn;xﬁggﬁ'% gv\:}{je by

é@;pl naco at o)

1, 1' - bi sthgtiieeomnoupdasAhrayy ¢ ‘ﬂ re di chl oropal I adium (11) (0.173g) were
added andict(8i©,.35clobaand:aherni: Xt Bf 84hvas stirred and heated at 80C under
nitrogen for 5h. The reaction m xture was cooled to anbient tenperature
and dil uﬁa?q@m%&t@l?t hyI acetate. The organic layer was washed with
saturate h ) Agnes| uml%%l_ja_ U Bl i1 tered
and c1(9n F Sicmmviisacd “eHtreed ot e wWa cd- under hi gh
vacuum t bitqgingdiate Hé (1 ﬂ?g) [veas é‘@ﬁfﬂtﬂ@nﬂ a‘@!&'d@w D&@E &10811)&}9\4 stipged Ef‘derél’@tr%‘?i‘ (Si 02,
cycl ohexangntednd empefatidy., InfefmddiadO7 (1.0g)tvess rddtidafodloed WOPOBIsDBBGREBPnate

PCT/ Epozfjiﬂ’éggl 7f5 ﬂ-i% ﬁtbﬁér&rphbﬁpmnbéferrocene dichloropalladium (II) (0.213g). The dark

(4 -{(3S oyn éafF ign mlxﬁjroﬁxif qgiig}/s uﬁ?{%r%}nl }éeg&ygnrrgg(’hugé Ebofed to ambie tat e 18

yl1-3 -f

( 2. 5g) SwisaPgiREELIINEHTAR r‘?%‘?ﬁl}h"a’i‘?ﬂ G VY %aﬁu l?ﬁ‘&gllr’etﬁ?ef’r ogen at
anmbi ent  tthyipectatt undwaten t Brermgukioas lByet Wa¢ sepbaty)l andirs-extiaser witlhethd weciatey

pot assi uti‘h& AopdaRl eorg5mé HaPkd) werdddried 1 (ovlei Sthsbinpdi@ny sudptasih fiterpd ezmdocene

di chl or OQ(?n %@%teldmuglhér réé&cgﬂB %cssxya"e ’I‘ﬂ@r k‘esﬁﬁ@v"ﬂraé’ eﬂﬁfﬁe@”uﬂhﬁ?(t%ﬁgt\!ws stirred

at 80C fo Qn ‘m.xture t rature and
concentréltre’aatﬁgfaletty ﬁseltfﬂcg ting &d u<‘rY81°h@r‘ﬁ‘ée eﬁ% |]§?} WEY o eet\q“ucg?e det ween
et hyl 20c&-4Bepasaictllomifeam. The aqueous | ayer was separ at ed and re-extracted
Wit h et hilass peaivat: Fotmsl: M 4BRe conbi ned organic | ayers were dried (over
magnesi um sul phate), filtered 10 and concentrated under reduced-pressure.

The resi gge E@%‘ qgrl fied using Biotage~ chromatography (silica, eluting

ther 1:3 to |vethet|tl 0.53 as a cream
149 [2¢f .:!':.14 ts_- Vl]nvndln-Z-ﬁ}Dvrrngmr}-one( 9)

25 Intermedlate 13 (0.49g) was dlssolved 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% aqueous 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 @
jodide (0.045g) was added and the reaction mixture was heated to 122° C and stirred for 17h.

40 The reaction mixture was cooled to ambient temperature. 17% Aqueous ammonium
hydroxide was added and the mixture was stirred for 1h. The reaction mixture was extracted
with ethyl acetate. The combined organic layers were washed with 17% aqueous ammonium




15 Internmediate 20 D (tert-butyl)

{4'-[(3S)-3-am no-2-oxopyrrolidin-I-yll-3 -fluoro-1, 1" -bi phenyl -2- yll

sul f onyl iwDdodsavas bonate I nternediate 19 (0.53g) was di ss@Cra®or/msanhydr ous
DCM (5m ) and stirred under nitrogen at anbient tenperature.
Trifluoroacetic acid (5mM) was added 751d the reaction m xture was 20
stirred at anbient tenperature for 2h and then concentrated under reduced
pressure. The residue was purified using SPE (silica, eluting with

met hanol , met hanol : aqueous ammnia 50:1, 19:1) to give the title conpound
(0.2879) @froide! BAE (SRF thaghBiiin SRRfkLY TieoRURHY Min3oR wAR: BARLITRY at e
21 tert- Bu

(3S)-1-[8F urﬁl tﬁhﬁlﬁ?f'é%“jaﬁw&% uging, PFOtﬁeox&lﬁW?tBF?myn(sémﬁ’l duing¥ith e A

sol ut i on TfFMepatkpeol| %) ée giseitha tile aampognd (17%5g) asiadatkityovet i)l enegl ycol

di et hyl €fl&E8io4, 8HIC);:MeGH: 06 b)) Re@rent i al |y with 1-i odo-2-nitrobenzene
(0.095@9, potassium carbonate (0.219g) and 1, 1'bis(diphenyl phosphino)
ferrocene Ra édﬁge K di chloride (0.018g). The m xture was heated 30 to 80C
under nltroc;n 10T 6h The result| ng bI ack susen3| on was cooled to room

t enper at ‘ A8 i fezokllyli % t h saturated sodi um
chloride mmmmmMMr The separat ed organl c Iayer was dried (over
magnesi u rnusﬂhdath@et B)(1358) wRueentd RRCMYNERY adeduecs dndHf érfeattaﬁlbﬂaht/ e a

cr ﬂf'.eng a egc b, Thidortithd a‘ﬁ& 156 fe'Bic Bt hd 1Gdk %J[,&aue @Es Sl 2,
corrpound é&’}’erég’r zaifnbg} e erF‘f"BW‘ Wﬁ/ﬁ@% c%“ﬁétlﬁ ik ‘Ffdﬁ‘liﬂﬂe NEFSU899 Usi ng

simlar rﬁssdueyﬁas phgfiddasingHg(siliss ehitiap avithdnethanak: eqwaods amword2 54:0,

t ert - But )ah(i &ioh 19:1) ahd fhen@siag Biotape ™ ehrdlatodraph ilyda; duthlg)with DEMEMEthabl di n- 3- V|
car bamat ). l)ly@ ,§e gpead 5wr6e}9 MWV, 448\ 03/ 053925 PCT/ EPO2/ 14826 77

I nter n'?éjl,ﬁt Qﬁ?(ﬁ 5 &% nitrophenyl) pyri di n-2

yI | pyr rol i g oné’hﬁ? é1c§r| RIf O nedi at e 21 (0.095g) was stirred in
AN hydrochl ori c acid/ dioxane (IOrM) at OCfor Ih, allowing to warmup to
room t enetenmadiage Kfver 18h. The resulting pale yell ow suspension was 5
concentraha@muﬁldﬁv-neﬂlluﬁ%elvlwhﬁ&ﬁmhﬁ'ddd&aﬂ,bﬂa@ethe title conpound (0.081g) as

a yell ow stry and
I nt er enze @Oﬁzﬁ'ﬁﬁé ém\,\%g%@g)arw d?s%@n%ﬂ"gnﬁl% uL %zetﬁrg%ﬁn
(39)- 3 @lg o} ﬂFF%tradnbzem i HEB‘“E s Tep plioasry | Digtexsrbpty) TG
hydr ochl oyas @édedmgpgrtlgye@llg\mﬁ b}%gnmthyﬂamn(@mdlne (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 concentrated 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.

Tlc (SiO,, cyclohexane:ether, 3:1), R¢ 0.32.

0<

Intermediate 18 ‘

30 tert-Butyl (3S)-1-[2-fluoro-4-(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-yl)phenyl]-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 (IT) (0.173g) were added and the

35 reaction mixture was stirred and heated at 80°C under nitrogen for 5h. 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 Tlc (SiO,, cyclohexane:ether, 1:3), R 0.30.

Intermediate 19



I nternedi ate 25

tert-Butyl (3S)-2-0x0-1-(5-phenyl pyridin-2-yl)pyrrolidin-3-ylcarbamate 15 A
sol uti on wb oBrosmesredi ate 10 (0. 15g) in ethyl enegl ycol di mPChgEPer/seé wat er
(15m, 2:1) was treated, sequentially with sodium carbonate (0.1039),

phenyl boronic acid (0.054g) and tef®akistriphenyl phospi nepal |l adi un{0)
(0.015g). The pale yellow solution was heated to 80C for 5h. The cool ed
reaction m xture was concentrated under reduced pressure, partitioning the
resi due between diethyl ether and water. The separated organic |ayer was

fo i ve Bl TPacR Y R Rk G BRI AR AL L ARHE £ BT eSS uT @
el uting hiphenyksry %E{‘:" ‘g}?ﬁgo iearhonate c ot at e 4 1) to give the title conpound

(0.10g) mermewaﬂ&qamm disgohesd insgrbpdrous P MEJUOmED ang-ptirrgd yndep BIPERNEAt e di at e
26 1-bBr Oﬁiﬁblanltaﬁwa@@xmtbexﬂm 17 £2.58%) titab @ddedf foRewedbpdtassio dathodgy i n dry

N N-di B iVH1dr allﬁaltuﬂ ;| rippoaiR (1. 29)
fol |l owe rge 4@%}9@@'? 0 g&@;ﬂméﬁﬁniogirﬁﬁéﬁdd Bp 3 E@%ﬁ éo%ledGcQC for
18h. ThePPYBITE¥PR I %a? mé cen?rfgﬁ Vgﬁ pressure and the
resi due @Oblpfért?mmqrmdn@)é?%@ﬁteé |“§§‘1’iy?d“é?dn@Fssarﬁd TTNT%SBUFW RyEHeer de,

washi ng béreeaaiiai adoetk mdgatri.cThel agyeus iay¢riwas atparatadeud sedirarisdoritiortinde

sol uti on,apg: WAl rmeﬂaﬁlbﬁle@&rgﬁh@cby% YRR @ridd QYRS nvgesiuel $1thd1a1(e)?\mﬂ'ereﬂagneS| um

sul ph nd_con eptrate d d S I W&

c orho S ind] Son e RRIE thik %dyﬁea'g{esgu?ﬁ UL %Lf fop M%&%‘i’%& Sind, 18 @g 4 55
(septet, CIIPB“atOEaE‘? (Sﬂhca’lﬂ)mn%wg °(Y81°hei‘PBe et r214 (o &g fhe it 1%-?;2@#

1H) ppm [((hi3g) asedkirenefi®i. t ert - But yl ( 2- Bromophenyl ) sul phonyl car bamate
Aqueous JPHeansDIFoindMH BOM) was added to a stirred solution of 2- 40

br onobenzenesul phonyl chloride (5.0g) in tetrahydrofuran (100m ) at 5C. The
m xt ure \ﬁv{a t| rred for 20m n and then concentrated under reduced
pressu]rse ing the reS| due with vvater_ The soI | d_vas col | ect ed by
filtrati Steaidb B8 ’ ‘ ETNRISHY

(Di et hyhaeu1ﬁm§@yﬁodim‘m&ﬁ 259) and triet hyl am ne(3 2nTL) wer e added :

fol | owed phyfiata6o. sigjtvaék didofRl RPARY @ obsTDEY) (SANGNE Etﬁreadhuﬁrmm@gm stirred

t anbient.t t
ﬂ‘y d?oclhlegllnp entger & t%ee I'ri uoaoacaﬁh]:_mgld gmé)u&f'asog d@@%nd"’?’éq@&ugﬁ% OI vent was
gn coneentiat U0 (B58Y) " Hs a white

_LI.T

renovedd st aty m@éaermegggﬁlf% Fhoany
5 powder restdup whas purifietl) usig SBEQSitvan elutlng withwegithanel, g@thanol 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-nitrophenyl)pyridin-2-y1]-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
tert-Butyl(3S)-1-(3-fluoro-2"-nitro-1,1'-biphenyl-4-
Mass spectrum: Found: MH* 416

olidin-3-ylcarbamate

40



tert-Butyl (2-bronmophenyl)sulfonyl { f 2-(trinethylsilyl)ethoxylmethyl }
carbamate 10 A solution of Internediate 27 (1.0g) in dry THE (15m), at O0OC,
was treatwo oaiosinzsodi um hydride (0.14g) portionw se. ThePGr#tPar/e8e@s
stirred for 45m n before a solution of 2- (trinmethylsilyl)ethoxynethyl
chloride (0.63nml) in dry THE (10m ) W& added dropw se. The reaction was
allowed to warmup to roomtenperature and stirred for 18h. The resulting
white suspension was concentrated under reduced pressure, partitioning the
resi due between diethyl 15 ether and water. The separated organic | ayer was
washed w t'ém?e:lta rated sodiumchloride, dried (over nagnesi um sul phate) and
com:entr ) N feduced. pressu e2t io. G ud teréal as a pale

yel | ow oi

cyclohex@@@ﬂhﬁﬁc@@&ﬁ@%smﬂ%m { ydre logp\a@d{dr%anei &lp@l)@éﬁ;&btﬂﬁdh(l 299)
as a pal allyehk @xwvardidp.to Q&ni\ﬁaﬁlpexﬁmﬁmivenﬂmh Heueditin)pile 48bw duspeasioedaat e 29
N-(2-Bro %ﬂ&ﬁt?a)féd) unh'éﬂf@&da&i {shans §HJ: ab Qﬂ%%_n%mﬁi @Ps4d)1a98 yBilow powder.

N-(2-bro Qh I maPt0 onam de in dry acetonitrile (5m), at
25 0C, wa taSS| um car bonate (0.167g) followed by

i odonet héﬂf@‘g(sﬂmﬁﬁl)emlsffﬁ’énd ﬁ‘?t%?’éte\ﬁﬁsth%lfoile‘w& WASPIEHE: up to room
tenperature and stirred for 18h. Sol vent was renoved under reduced
pressur e jalanddag Jesi due partitioned between DCM and water. The organic
ayer JETOL Rl AR ORR 0k iR GRAGROBI AR der ¥ educed
pressure.’ Tne Tesrgue red UsSi ifrca, efutrng with

cycl ohexaM%sséReﬁ dopng: \@‘%%o? to 2:1) 30 to gl ve the title conpound
(0.199g) as vvhlte solid. Mass spectrum Found: MW 266 Internediate 30

tert - But thﬂnehramphenyl ) sul phonyl (et hyl ) carbamate 35 A sol ution of

neer red! gl Bue 38 Bebl1-L Npithpridin b 3A8otidRl- Harbaltfie LT eal ed Wit h Sodium

hydrid q u efore

i OdOﬁEf?’ldﬁ o ?? 8} m\ﬁg\%gg(ﬁ%lyé I"b%\ﬁ?eneglﬁé@%r&#}ﬁ' éﬁ%%g%{l é? g lfga%r m up
to room tteeais r%fﬂ%ﬂ"éalb’n&’ltétﬁoﬂkuﬁdc%'fB?Ha ¢1@H 0380 PReaiit b%ﬁ%‘“r"é% r educed
pr essur e,tetpkistriphényiphngpirtepalladimsi(e)u(0.0 bie).Vithe pale yélldw sche®h atas heated twa()@ The
separ at etoP{HIRR éboiea)‘@anmlxw@@agﬁcomematm»sﬁ%me&ﬁdssufa paMit@ningahe 40 dri ed

(over il W:&z&%& Vagktﬁé?dmg%g&n%@g& ?rﬁ@wéle%prdﬁ%ub%ﬁlto give

crude uri 1?u Q

cycl ohdd drenesiiy rulelite i osgoepirptsd e sedited pregs e e SBHEIREN 0. 560)
as a whi t\ﬁln@m'an)unﬂﬁi GhPRelicReipiEPeiti ¢ydhexangethylaestates hékte givaithdound
MNHA+ 369it1 chvipdund dUlg) by Owhitdposvdercact i on was: I nternmedi ate 31

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 1N 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: §1.38 (d, 6H), 4.55 (septet, 1H), 6.82 (t, 1H), 6.93 (d, 1H), 7.24 (t, 1H),
35 7.53 (d, 1H)ppm.

Intermediate 27

tert-Butyl (2-Bromophenyl)sulphonylcarbamate

Aqueous ammonia solution (50ml) was added to a stimed 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-



5 2-Brono- N, N-di net hyl benzene sul phonam de Mass spectrum Found: M+ 266
Internmedi ate 32 N-(2-Bronophenvl)-N-{[2-(trinmeth |yl

et hoxyl mewbyBhsmehanesul f onam de 10 Usi ng PCT/EP02/14826

N- ( 2- br omophenyl ) met hanesul phonam de and the synthetic procedure described
for Internediate 28, the title conpgund was prepared. Mass spectrum Found
MNH4+ 399 Internediate 33 15 1-Brono-2-tert-butyl benzene Brom ne (0. 25ml)
was added dropwi se to a cool ed flask of phosphorus tribromde (0.47m). To
this was added 2-tert-butyl phenol (3g) and the m xture heated to 230C for

2.5h. The cooled reacti S pariition et wee I et and 10%
aqueous ®uastidrpRpRpELf %@&éga@gﬁ’@?tﬁg?ﬁ’mﬁ(ﬁg ePar & dgg ’ g()rlngﬁfl §§' g[m? was
washed iiuth diderhooate <& Bzinandythe eoliiine wer stisigd (3 ¢apieDlotePREfA fﬂﬁ@uﬁ?}at e) and
concent r@tu@idn wageashe@ehie &N hpdrodsaticeactdpwatenandairied (ooter sodimngmilpbite). Thte

resi due sWR%ntp\H{]s' {ehm@ged%'da‘gre&lc@@ ?&%s'um fol i TRk Qe 3BRYondl (518gRas £t ng Wi th
cycl ohfxan%: ethylacetate 19:1) to give the title conpound (0.54g) as a

col our? 989 I. ' H NMR in CDC13: &1.50(s, 911), 7.02(t, 1H), 7.23(t, 11-1),
7.42(d, Hepc MBGIPminH) ppm 25 Internediate 34

tert-Butyl (3S)-1-(3-fluoro-2'-nitro-1

1' - bi phepdméiafé 28 2- oxopyrrol i di n-3-yl carbamate Using 1-iodo-2-nitrobenzene

and the Syt herlic BEoCoAe JRPLliNatliRN b ahHIRA Alnale the title
CorEo iy ks shbyemegt )L By 0.4 P s oo Ol ©
ami no} - Zhyaxidp Y d4g) diortionwisk.- Bhe fixiare gvap stirred for 45min before a solution of 2-

bi pheny! ¢@mythyisiyeobyncm1 thibridea0sant tie diysTHIY (10nd)ewavediat dopdisarfdict he
synthet | &a&{gﬂ% Wi Sved 8o Ghrtifdo fdm eRb&h RGN A B red Yor 18AETH redulingSite0mpound

was prepare Ss spectrum . Found: H4+ 399 . ' .
tert P Bu !to rsppsion Wgﬁﬁ"-"g‘?"‘%@?‘i}’?@ebffg&?d & bon yfr?le%l%%}' §{5Ze'§}a g%gg}‘??%q}w - yl

} - 3' - flF uethey-and water4 Bhapseparatas (organig) lgyeq wag kpsted Svitly W‘ﬁs tum chloride,

| silyl) edd@xypveeniughdstar haptated ahd congerltrated rundeti adused @ressude theive grtdtet i ¢
procedur g.dagchi BeGafeOkelloit @iiMeriatvias 2urifled Cuding ISPE ¢aliqao ushitinga svithr epar ed.
VO 03/ 053960 LGl LERe4 iﬁﬁ%?an@?zl%sgﬁvéﬁ@‘ﬁrﬂé Uit duld 29N hakSktiow

cyclohexane:ethylacetd

oil.
20 Mass spectrum: Found: MH' 485

Intermediate 29

N=(2-Bromophenyl)-N-methylmethanesulphonamide

A solution 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 under 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: Found: 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.



Internmediate 37 tert-Butyl (3S)-1-{5-[2-((methylsulfon ly)112 5
(trimethylsilyl)ethoxy]nethyl

am no) phewgloBpyaesli n- 2-yl } - 2- oxopyrrol i di n- 3-yl car bamat e PUSIRPG2/14826
Internediate 32 and the synthetic procedure described for Internediate 21,
the title conpound was prepared. Mag® spectrum Found: M+ 577 10
Internmediate 38 tert-Bu

| (t~3S)-1-L5-(2-tent-butyl pheny)pyridin-2-yl]-2-oxopyrrolidin-3-ylcarbamate
Usi ng 1-iodo-2-nitrobenzene and the synthetic procedure described for
Interrredn\wses;ﬁaumﬁ h?@undMNI}g*mgrrpound was prepared. Mass spectrum Found:

M+ 410 D&E
But yl (38) I%)rxo ?Lﬁﬁqlﬂ?%leeft rifl uoronet hyl ) phenyllpyridi n-2-yl }pyrrolidin-3-y

| carbamate Using Internediate 10 and the synthetic procedure described for
Interrredihﬁw-gs_%t_te lhe title conmpound was prepared. 20 Mass spectrum Found:

M+ 422 24Brbowo-dENidihehylbenbéik tsulBhtiniin(ddS) - 1- ( 5-{ 2- [ (di net hyl am no

car bony 1hvphest oy FotiddMarYes - 2- oxopyrrolidin-3- ,yl carbamate 25 Using
2-1 odo- N, N-di met hyl benzam de and the synthetic procedure described for

Internediate 21, the title conpound was prepared Mass spectrum Found:
M+ 425 l‘?ﬁ@éﬂ—ﬁ@é@ate 41 30 tert- Butyl (3S) - 1- 15- ( 2- cyanopheny|
pyri di n- ' ' glsify 4% gl urthatesdfdiamigebenzoni tril e and

b teiiie N
the symt tnelhgm-pzﬁ@&d Sy RSB RRhokRidd Bl Hé%ghﬂ&tﬁc dhid& conpound
was pl‘epﬂ{&% di tH’f y% m?fl;oreM% 379 5 Int%g’?e a‘%e(sa&tz?gé For
tart-Bul 8 E?E xpy(f’ onyl ) am no] - 2- oxopyrrol idin-1
yl }pyri d S%Spe‘ﬁi)’b I3r98nyl 11 2- (trimethyl silyl)ethoxy] nethvl}

carbamate Using Inter madl ate 28 and the synthetic procedure described for
| nt er redimdrmedidte 38he title conpound was prepared. 40 Mass spectrum Found:

M+ 663 1860608 +-BliSinéaed¥O 03/ 053925 PCT/ EP02/ 14826 81

Bromine (0.25ml) was added dropwise to a cooled flask of phosphorus iribromide (0.47ml).
To this was added 2-ter¢-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 using 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 Intermediate 34
tert-Butyl(3S)-1-(3-fluoro-2'-nitro-1,1'-biphenyl-4-y1)-2-oxopyrrolidin-3-ylcarbamate
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'-

biphenyl-2-ysulfonyl(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
tert-Butyl(4'-{(38)-3-[(tert-butoxycarbonyl)amino]-2-oxopyrrolidin-1-y1}-3'-fluoro-1.1'"-

40 biphenyl-2-yl)sulfonyl {[2-( trimethylsilyl)ethoxylmethyl} carbamate

Using Intermediate 28 and the synthetic procedure described for Intermediate 21, the title
compound was prepared.




tert Butyl (3S)-1 (5 {2-[(di nethyl am no sul fonyl | phenyl } pyri di n-2-
-)-2-oxopyrrolidin-3- ylcarbamate Using Internediate 31 and the synthetic
procedur ewoesposioked for Internediate 21, the title conpokad/RRaY14s2€par ed.
5 Mass spectrum Found: M+ 461 Internedi ate 44 tent

Butyl [2-(6-{(3S)-3-j(tert-butox cay gp

rbonyl ) am no] - 2- oxopyrrolidin-I-yllpyridin-3-

yl henyl | sul fonyl (net hyl ) carbamate 10 Using Internediate 30 and the
synthetic procedure described for Internediate 21, the title conpound was
prepared. Mass spectrun1 Found: M+ 547 Internediate 45 15 tert Butyl (3S)
1 (5 j 2 Veseperppnaund; MYH, &

ut f onyl ) am no) phenyl } pyri di n-2-yl ) -2-oxopyrrolidin- 3-ylcarbamate Usi ng

I nt er redingd@edfe 3Nd t he synthetic procedure described for Internediate 21
t he titIgnJQQyBgypq5¥§Q%ﬂgHﬂgﬁﬁ%gn{ﬁ@ss spectrun1 Found: M[ 461 20

| nterngdl ate 2. .

) pyri hg%ﬁ%gfié?i%§#@$ﬁ¥#$¥#¥g ; = km’lnﬁe 26 and t he
synthetlUﬁpg diate fasand; the aynthstic PrRcetuRe Bserled 29 ggﬁound was
pr epar edcondouldbss psgpacctir um Found: M| 461 Internediate 47 4' [(3S) 3

Am no 2 %%gcrhgjn@ fhhal miy iz 3' -fluoro-N-nmet hyl -1 1' - bi phenyl - 2-sul f onam de
hydrochl ori de 30 Using Internmediate 35 and the synthetic procedure
described for Internediate 24, the title conmpound was prepared. Mss
spectﬂQnﬁm¥5®$ﬂﬁé§k+ 362 Internedlate 48 35 4' [(3S) 3 Amno 2

OXOpYyTr r oterth 0 R WEHRIREJr ochl ori de
Using | nmlhg&db@tzem&@b@mwtdae tl&yd?hﬂ\eﬂid pro@ﬂmeeﬁmeedjm dntedpediafeddl, the
Internedt & %mmt %%g conpound was prepared. Mass spectrum Found:

NRU 367 4 N (2 {6 [(3S) 3 Anino 2

oon/rroMaﬁﬁsﬁe‘fth MlHn 3%y1) phenyl ) met hanesul f onami de  hydrochl ori de

Intermediate 39
tert-Butyl(3S)-2-ox0-1-{5-[2-(trifluoromethyl)phenyl]pyridin-2-yl} pyrrolidin-3-ylcarbamate
Using Intermediate 10 and the synthetic procedure described for Intermediate 25, the title
compound was prepared.

20 Mass spectrum: Found: MH" 422

Intermediate 40

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 tert-Butyl (38)-1-[5-(2-cyanophenyl)pyridin-2-ylj-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

yDphenyl |su1fony1 {[2-(trimethylsilyl)ethoxy]methyl} carbamate
Using Intermediate 28 and the synthetic procedure described for Intermediate 21, the title

compound was prepared.
40 Mass spectrum: Found: MH" 663

Intermediate 43



WD 03/ 053925 PCT/ EPO2/ 14826 82 Using Internediate 37 and the synthetic
procedure described for Internediate 24, the title conpound was prepared.
Mass specwouwaisPeuind: M 346 5 Internediate 50 (39) PCT/EP02/14826

3-Am no-1-[5-(2-tert-butyl phenyl)pyridin-2-yllpyrrolidin-2-one

hydrochl oride Using Internediate 39 &ind the synthetic procedure descri bed

for Internediate 24, the title conpound was prepared. Mass spectrum
Found: M+ 346 10 Intermediate 51

(3S)-3-Amino-I-{5-[2-(trifluoronethyl)phenyl]pyridin-2-yl}pyrrolidin-2-one
hydr ochl of bR 15881 18 ] Al SASh oS ARfrd 1 Buioiflh bl Sropyaamsiine descri bed

for | terneuu at e [T1 conpou was prepared. 15 Mass spectrum
Found: M@ilnternedl ate 52 2- { 6-[(3 S)-3 -Anm no-2-oxopyrr.glidin-
-yl ] pyr i Gking Bitermdite 3Nnd theetynipetic Erﬁi%lmed@SCT}W‘él 5 dptepredine 3b tf(fsﬁﬁ%

I nter FYEOB opBurivpekpaiee. synt hetic procedure described for Internediate 24,

the tiflg.q B%QQM%UWWM ed. Mass spectrum Found: M 325
I nternedi ate

2-16- r(BS) 3- Ani i no- 2-oxg©ol idin-1:yllpyddin-3:yl | benzonitrile
hydr ochllateimediatg#hg | nt er medi ate 41 and the synt het| c procedure described
for | nt eemslindRe62 y S OPHIRS LiovEgE-35pect r um

Found R%y,gz&usa@m@%; ﬂr@gmaeszt 2-(6-[(35) { " e o
m N rr o chl ori de
Usi ngqﬁn sé?%rg‘gélm’te%a{ﬁ 0 ang '[%{‘JhL g{e{rll(? lg)tc g%uyép%%%%g?gs 1(rzllescglﬂ{)}a:ad’?f oarl fe

| nt er medeomPUIdWasgpaged tIe corrpound was prepared. Mass spectrum Found:
M+ 333 M3§ spmtrsmnﬁdmdt

2-{6-[(39)- 3 Am no- 2- oxopyrrol idin-1-yllpyridin-3-yl}
-N, N-di cml yLhgpzenesul fonam de hydrochl oride Using Internediate 43 and

the S%Qt tert-ButvIPi;rS_?_-q -? g %5 ?mgﬁa? me thv?sult{)nvl)a}n?&o?phgﬁqiD%gm%l) L) Iagoptvi'ruuﬁn-

3-ylcarbamate
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
compound was prepared.

25 Mass spectrum: Found: MH" 461

ﬂ

Intermediate 47

-3-Amino-2-0x0
hydrochloride

30 Using Intermediate 35 and the synthetic procedure described for Intermediate 24, the title
compound was prepared.
Mass spectrum: Found: MH" 362

-3'_fluoro-N-methyl-1.1"-biphenyl-2-sulfonamide

Intermediate 48

35 4-[(3S)-3-Amino-2-oxopyrrolidin-1-y1]-3'-fluoro-1,1"-biphenyl-2-sulfonamide hydrochloride
Using Intermediate 36 and the synthetic procedure described for Intermediate 24, the title
compound was prepared.
Mass spectrum: Found: MNH," 367

40 Intermediate 49

-3-Amino-2-oxopyrrolidin-1-yl

hydrochloride




40 conpound was prepared. Mass spectrum Found: MH 361 WO 03/ 053925

PCT/ EPO2/ 14826 83 Internediate 56 2- {6-[(3 S)-3 -Am no-2-oxopyrrolidin- |
-yl | pyri dwp-03/0539R3 - N- et hyl benzenesul f onam de hydr ochl oPCEEPUY14826
Internediate 44 and the synthetic procedure described for Internedi ate 24,
the title 5 conpound was prepared. BBss spectrum Found: M+ 347

I nt ermedi ate 57

N-(2-{6-[(3S)-3-Am no-2-oxopyrrolidin-l-yllpyridin-3-yl}phen ly)-N 10

met hyl met hanesul f onam de hydrochl oride Using Internedi ate 45 and the

synt het i QJsﬁfgCIﬁeﬂwdmae"ﬁ afid the dyhtbeticl ppdcedure desstibed2fbr hittrenetliatel 2, theadpound was

prepared.., 3 éH Found: MW 361 15 Internedi ate 58

(3S)-3-A g& ul fonyl ) phenyl | pyri di n-2-yl }pyrrolidin-2-one
hydr ochl 2YSEI%PC" ]ﬁﬁ\/ﬂ-ﬁﬁggl ate 13 and the synthetic procedure described
for Internediate 24, the title conpound was prepared. Mass spectrum
Found: 3Vitteddiate50 Interrredl ate 59 (3S)-3-Am no-|-{5-[2- nethylsulfon

|) phenyl | pw3_ g Gdkh 2L dnd BvdrbSiiagie| Nt er medi ate 46

and the IC Pro heyet didel ©
corrpound%/ emed?ate 55%{ ﬁ)ﬁs ?Sl tgeﬁlé;cpt r um% gk&kﬁéd%&%ea%ﬁ%f ?rled—at e 60
(39) - 3- Arﬁl’ﬁéo—u}é—w(“SP‘iﬁPPé?ﬂ/I pyridin-2-yl)pyrrolidin-2-one Using |Internediate
25 and t Massymetthew:iFou: d8€R46e described for Internediate 24, the title 30
conmpoupg was prepared. Mass spectrum Found: M+ 254 Internediate 61
[(S)-1- (S-wBlru%qg A4]i azol - 2-yl car banoyl ) - 3-h ydrgx' L- propyl | - 3-carbam c acid
-tent bu €S 3 the C d dlte 8, the

title corpduhaRs brep it fhgromef : i SO  redi ate 62
Using Intermedlate 38 and the synthetlc procedure descnbed for Intermedlate 23, the title

('D

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

-3-Amino-2-0xo idin-3-yl}benzonitrile hydrochloride
Using Intermediate 41 and the synthetic procedure described for Intermediate 24, the title
compound was prepared.

Mass spectrum: Found: MH' 279

25

30 Intermediate 54

-3-Amino-2-0x0 idin-3-yl}benzenesulfonamide hydrochloride
Using Intermediate 42 and the synthetic procedure described for Intermediate 24, the title
compound was prepared.

Mass spectrum: Found: MH" 333

35
Intermediate 55

-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



[(S)-1-(brono-thiazol-2-yl -2-oxo-pyrrolidin-3-yll-carbam c acid-tent-butyl
ester 40 Using Internediate 61 and the chem stry descri bed for Internedi ate
10, the twolog/osdepound was prepared. Mass spectrum Foun@CTNHS2/BB26 WO

03/ 053925 PCT/ EP02/ 14826 84 Intermedi ate 63

(S)-3-Am no-1-(5-brono-thiazol -2-yl)88yrrolidin-2-one hydrochl ori de Using
Internmedi ate 62 and the chem stry described for Internediate 23, the title
conpound 5 was prepared. Mass spectrum Found: M+ 262 Internedi ate 64
6- Chl or o- napht hal ene- 2- sul phoni c aci d

[(S)-1- ( BuedhR8Rebhi azol - 2-yl)-2-oxo-pyrrolidin-3- 10 1 am de Using

| nt er ned 5 nd te che1 hed )| ] nn1'nee title
conmpound=was AT HPE XL Vi ] er medi at e 65
2- (5- Chlblﬂjmh_@QEZ yl)-1,3-thi azole To a mixture of 2-bronothiazol e

(0. 3259) Uaing Iﬁtenﬁuklmteoﬁhandpthe npHiRtib praveduge descbe(fogReginedinte B\Mibe(tlem ) under

Ni t r 0gen cofpchRl Whd gpaggd sodi um car bonate (0.546g) in water (10nl, foll owed
by tri s(@iaggp &gﬁcﬁﬁf@g 3 di pal | adi um(0) - chl or of or m adduct (0.051g) and
a 20 solu |orP enyl phosphi ne (0.052g) in DVE (10m ) were added. The

m xture was heat ed at 80C under nitrogen for 18h and concentrated under
reduced pntersediate57The resul tant aqueous mixture was extracted with ethyl
acet at e, N:I(sz&Ct(imexnu@gnﬁ&bwmmul1|9haivﬁ2hn-3t\i1hﬂ1eme)dN- and concentrated under
reduceg) wr eshllEnahfE R 1HHR cigSaPartial Iy purified using SPE (silica,

I h th
(el Sdefﬁﬁsm&s@@ Faz@ B it penebi P areRaB T g s '
pr epar at compomndwesperred- 20cm | nm thick Wat man PK6F Si 02 60A pl at e,

el uti ng Msespeviinh Foyal MiEEBahe: et hyl acetate 1:9) to give a pure batch of
the title internediate (0.058g) as an off-white solid. Mass spectrum

Found: . 20 1ate @ I nternedi ate 66
N Boc- N St oot - 4- brom)phenyl - L- honoseri nam de . i nNg
2-f1 uor o283 ;_7_.,_'_;,‘ fonyDphenyd Iny: ding2-yl - ovirg di 42006 ri.:i.'.‘!"‘

| nt er mediUking I8terrhddinte 13 widethe oypbeiiabresgéurg ldquab@dfor Wﬁ@meélp'@c% theititleound:  MH+
391 35 compound was prepared.

Mass spectrum: Found: MH" 332
20

Intermediate 59

Using Intermediate 46 and the synthetic procedure described for Intermediate 24, the title
compound was prepared.
25 Mass spectrum: Found: MH' 312

Intermediate 60

olidin-2-one
Using Intermediate 25 and the synthetic procedure described for Intermediate 24, the title
30 compound was prepared.
Mass spectrum: Found: MH" 254

Intermediate 61

[(S)-1-(5-Bromo-thiazol-2-ylcarbamoyi)-3-hydroxy-propyl]-3-carbamic acid —ters-butyl ester
35 Using the chemistry described for Intermediate 8, the title compound was prepared.

Mass spectrum: Found: MH" 379

Intermediate 62
[(S)-1-(bromo-thiazol-2-y1)-2-oxo-pyrrolidin-3-yl]-carbamic acid-tert-butyl ester
40 Using Intermediate 61 and the chemistry described for Intermediate 10, the title compound
was prepared.
Mass spectrum: Found: MH" 362




I nternedi ate 67 tent-Butyl
(3S)-1-(2-fluoro-4-bronophenyl)-2-oxopyrrolidin-3-yl carbamat e Usi ng
| nt er rediwo®3OB92hd t he synthetic procedure descri bed for PCatEPoegR@te 11,
the title conpound was prepared. 40 Mass spectrum Found: M+ 373
| nt er medi ate 68 WO 03/ 053925 PCT/ EPOB414826 85
(3S)-3-Am no-1| -(2-fl uoro-4-iodophenyl)pyrrolidin-2-one hydrochl oride 4N
Hydrochloric acid in dioxan (70nl) was added to Internediate 11 (5.23g) and
stirred at roomtenperature for 45mn. The m xture was concentrated under
reduced pressure and the residue triturated in diethyl ether. The solid
was filt shed and dried to give the title 5 conpound (3.79g) as a
white soIeL—tggﬁigﬁ%s-s&eectrum Found M+ 321 USI ng simlar chemstry and

& b _,! 27Q e u_&e 1 Ocs dr !v;_‘g___ ate 69 10
(3S) - 3- Arﬁfsmx— lnte(‘lﬁe@dtcléz @mﬂﬂbrc‘bmpmedgsbrﬂ;cdrfm Intimedato 3 thy tidoaimmopadle Mass
spect r uMwas@topsked MH+ 273 Interrredl ate 70

6- Chl or o) lf:ﬁ] »4- i odophenyl
- 2- oxopyrro+ %] n- ré aI ene-2- 15 sul fonam de Using Internedi ate 68,

and the synthetic procedure described to prepare Exanple 1, the title
conpound INgEnadiéatdr ed. Mass spectrum Found: MW 545 Using similar chemstry
and | nt ergx€hlowtrapkiBaledesulghohioWanid WeS)- P(sepamnediiazoRO vyl Rt@opedoadie3s/1l N-[ (3
S)-1-(4o BighRe2- fluor ophenyl )-2-oxopyrrolidin-3 -yl

- 6-chl or q_rf'arp %%nfw zﬁe éatavr e cﬂgnrl?stgyedel\s/gr?bed%greﬁgagn%w 1, tgéj Qt(lie compound9 \?vas 25

| nt er medi at
(3S) - 1- ( Prpeeep( di et hyl ami nomet hyl ] -1 Hi i dazol - 1- vl | - 2-f | uor ophenyl ) - 2-
oxopyr r olMaks spestryth.BoubdiMEe3WBopper (1) iodi de was added to a m xture of

I ntermedi ate 11 (0.420g), N (1Him dazol-2- 30 yl nmethyl) NN-di net hyl am ne

(0.3279) g,k i um carbonate (0.345g) in dinethyl sul phoxide (2.5m)
under ni tﬁ@fl 9 been degassed four tinmes with a
lorothien-2- 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 (0.052g) in DME (10ml) were added. The mixture was heated
at 80°C under nitrogen for 18h and concentrated under reduced pressure. The resultant
aqueous 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, 1mm thick

Whatman PK6F 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 (3S)-1-(2-fluoro-4-bromophenyl)-2-oxopyrrolidin-3-ylcarbamate
Using Intermediate 66 and the synthetic procedure described for Intermediate 11, the title
compound was prepared.
40 Mass spectrum: Found: MH* 373

Intermediate 68



vacuun ni trogen cycle. The m xture was agai n degassed four tines using the
sane nethod then heated at 123C for 18h. After cooling to 45C, 17%

amoni umw@dsosisee sol ution (5ml) was added and the m xt ®Ce/EPn2/143ed at
roomtenperature for 1.5h. The m xture was 35 partitioned between ethyl
acetate and water. The separated aquédus phase was extracted further with
ethyl acetate, the conbined organic extracts were washed with brine, then
extracted into 10%citric acid. This solution was neutralised with 2N NaCOH
and extracted into DCM The conbi ned organic extracts were dried (over

magnesi URSURHALS) 3o £ WG IFHELIHAYSH mﬂ&%%dpressure to give the

e SO 2 S0l v Lo e e 1 05 il 419

4- Propy| p8an tmperatugd fop Admine Té?éindxtmes\msur@mm%qd @dﬁrré%ﬁqpvﬁ%mﬁnéth di ne
(4.60) i hesidek trétupcbd o tiethy] RGN MDhe wolid wabdicbreddvaghed sed drtedato Rdlelthd dite of
n-but yls Icgﬁjg(;dﬂmi—;@ggglwhlgw@gm in hexanes) in tetrahydrofuran (100m ) at
-95C und mfumg%r%. tlon was warmed to -78C, stirred for 5mn and
5 treated Or dpv i sopropyl borate (6.0g) in. tetrahydrofuran
(10m ). Hemesualgr ?l?eﬁtftryﬁé Busrardiatefd<hedolloniag veoPigeaf t o r oom t enper at ure,
stirred for 30mn, and treated with water (200nl). The m xture was
neut r al | $QemMifate dgydrochl oric acid (2N, ca. 12ml) and extracted wth
di et hylo I AndtRa AAEHh 4 Bl ABINGHIAMT U RAGhGIGsgANi ¢ extracts vas
concentrgted un ri.ed %ﬁ% ressure to grve the trtre conpound (1.75g) as a
pal e yel | %F‘T‘Hn oyl dpect rum Found M+ 166 I nternediate 74
tert-Butyl (3 S)-I

- [ 4- (2- chihtom@phtei70i n- 3-yl ) - 2- f | uor opheny] - 2- oxopyrrol i di n-3-yl carbamate A
mxture QloiibaLIRel Akl 0 OGN dndprlishlRiSANLADRSN NO) f of r ocene

di chl og }# %ad radrunmH) conplex wih ot assi um acet ate

(0.138 hl or o- 3- bronopyri di ne (0 0469% |n degassed di met hoxyet hane
(5m ) wadsiednieanegiategtfcand, e syniatic praserire drseribsd EnprepaieBxammlic i dbe Gile h
met hanol camgowmdd@sipiepared. SPE ( SCX-2) columm (eluting with nethanol) to give

the titl e&osRemns Folad0M9)54s an of f white solid. Mass spectrum Found:
M+ 406 %
(39 -I A‘% ?nf S%gﬁg%ﬁlﬁﬁaﬁziéﬁe&&@%i}%?%)uﬂvgﬁ%rv]as%re%xopyrroI i di n-3-yl car bama
te g Intermedi ate 18 and 3-bronp-2-cyanopyridi ne, and the synthetic
procedurén!dmm_liéd for Internediate 74, the title conpound (0.053g) was
pr epar ed N-B3SMagisBrofe -flusiophbml)aziox ditrolde3-yl] fét chidrerchphthlentd? -

sulfonamide

Mass spectrum: Found: MH" 497

)

25
Intermediate 72

tert-Butyl
oxopyrrolidin-3-ylcarbamate

Copper (D) 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 (2.5ml) 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. After 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 ethyl acetate and water. The separated aqueous phase was extracted
further with ethyl acetate, the combined organic extracts 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 (0.390g) as a tan foam.

40 Mass spectrum: Found: MH" 418

Intermediate 73



(3 S)-3-Amino-I -[4-(3-chlorop)gridin-4-yl)-2-fluorophenyl]pyrrolidin-2-one
trifluoroacetate 30 A solution of Internediate 11 (0.420g) and

t et r aki stwophesspkphospi ne pal | adi un(0) (0.025g) i n degasPEU/EP02/14826

di met hoxyet hane (20nl) was purged with nitrogen for 5mn.

3-Chl oropyridin-4- ylboronic acid pe hydrate (0.248g) and degassed 0.5M
sodi um carbonate (6nml) were added. The resultant solution was heated at
85C for 3h. The reaction m xture was then concentrated under reduced
pressure and partitioned between DCM and water. The separated organic | ayer

35 was ddiReopyliyyidinahibbrogicheidt ) and | oaded onto a SPE (SCX-2) col um

ES| |t i gat )gflsuﬁmdﬂg ot L hrombBt ey WyriAe N, (45b) FMBRIhBREDA D) tAs Hai&i
en u

) N
£ 1 uor ophz g?g to:la L(ﬁutfo% (chm ﬂftﬂ% ngj pSLlln}f 6%1}(3 15 é-gx CS)T]H tgtr%?rgﬁragll Was
then dis r(“ﬂi?ﬁf? F 59 P?R?r‘ﬁ%?c‘?é%qné 17 g Gistirsd fadedn &dd t he
sol uti on trsetpd ﬁmwaae Wido triisopropek berate(60g) in Rirahyfitpdurs |((LAmIp nTheasswiingcent r at ed
under r eduspebigaressdiveed @ Fhvetol 1d6mt tehpRatGRERHAdor Fohih OandORAedastha br own

oil. Mas %va%??@d()‘}rﬂ TH® lrmﬂurel\@i'é I%Qtﬁ‘ yé% %qgﬁ%ﬁloggélg%/ & 81%911) S

I nternediate, 77 tert (

yrim di nSHmast S h‘@lﬁﬂ/ thglu %‘3 le ??edil évgr W?%‘ﬁ?lblarfﬁltpgat@s?’%m? GFECHeW?sat e 18,

2- br onopy?ricr%iﬂzﬁt%‘émd%mﬁﬂuem)r@sym kregiyecthy Hide-compoundd JE2)i 3 @ dale yellowssolid.

| nt er nidd Mesespedyunpfoundid@'tlleé titl e conpound. Mass spectrum Found: M+ 372
Internediate 78 tert Butyl

(3S5)-1-]

te 10 A ir%?té
tetraki sfg4d A GROE R j : d B :

(0.074g) A 2NKiyest a§ sIntmnqdim |d|8a((b08(49) Shl)blﬁdldhdnmlbhmphmé)farﬁ)n&l)a dramoﬂaeat ed at
80C fars pAtdivkliE) caasléi Gith rn@wmnm@ @bdawim aWdtdtd) mgftraﬁd dfchI%‘éB {.using a
hydr Ophogfo?nopfzﬁdlﬂe) (0. 6% ﬁrdé FssedO ﬂﬁafh jINSse ea (§ &%Igmght el uting

wi th net ha e-conpound
(0. osag)u‘éeraf"t%%ﬁ‘ 8 edl‘%‘ %t‘ga‘? %‘tdt t°|‘;t ﬁé C &?}anﬁ%'ff@sr‘féﬁu ate 79
Et hyl 2- psthapglhiesivet K909 7aX s nbiamistelsolid ul f onat e A sol ution of

et hyl neMaasmscﬂmh@natdeNH@Hg) in THE (20ml) was added dropwise to a 20
sol utizen of lithium hexanmethyldisilylamne (42.0 M of 1M solution in THE
pl us 20, ¢ ethH}) at -78C under nitrogen, and the solution was stirred for
30m n. A St 2-acety| . 5- chI orot hi ophene (6. 759) |n THE (70m ) was
added t o ja REGIRa-V lariegrenhg SODYELS dgarbamgle f or 90mi n.
The reacUsiva mmequ@nwmd 3vhr0mo—§e:b'@noaﬁuﬂneaqméthu$ynthammaadure Hésoribede and t he
m xt ure éofnteedteaidiewd] fe 8lldWompoGRIl(81083g) Wagpfepdrd. ned or gani ¢

25 Mass spectrum: Found: MH'* 397

Intermediate 76

olidin-2-one

trifluoroacetate

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, 1IN ammonia/methanol) to give tert-butyl (35)-1-[4-(2-chloropyridin-4-yI)-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



25 fractions were washed with brine; dried (over nagnesium sul phate) and
concentrated under reduced pressure to afford a crude oil that was
purified W9 oBiosvage' m chr omat ography (silica, eluting w PQT/EP02/14826

et her-cycl ohexane 1:3) to give the title conpound (10.9g) as a col ourl ess
oil. "HNWR (CDC13): 56.79(1H, d), &73(1H, d), 4.26(2H, n), 4.14(1H, s),
3.32(1H, d), 3.52(1H, d), 1.8(3H, s), 1.36(3H t) ppm 30 Internediate 80
Et hyl (1E)-2-(5-chlorothien-2-yl)pro-1-ene-I-sulfonate A solution of
Internediate 79 (10.9g) in DCM (300 m ) was cooled to OC under nitrogen, to
whi ch wag %‘vﬂe?‘?t hanesul phoni ¢ acid (15 On) in a dropwi se fashion. After
stirring I Spatur ated,_gou O AARICAL %_e was added,

f ol | owed™=1y 3T ; er epar ated and t he aqueous

| ayer back extract ed with DCM the organic fractions were conmbi ned, washed
with britsngisteseliat (8 2brompmesiding sod ghetsw)thetisdpieenduien desgribed fopnder
reduced B[e%ﬁe?dﬁt@m }mldéauﬁelﬂmc&hﬂua dwas ourified using Biotagerm

chr omat as%ps Y, 51? et k4 ing chloroformand 15%tert-butyl methyl ether
in cyclo exaﬁc)tIu 0 glve e title 40 conpound (2.99) as a white
crystalline solid. "H NWR (CDC13): 57.16(1H, d), 6.92(1H, d), 6.47(1H, d)
4. 26( 2H, Intgymediat&®§ 3H, d), 1.42 (3H, t) ppm V\D 03/ 053925 PCT/ EP02/ 14826
88 Int e{eﬁﬂﬂitﬂT(ES)&lm((i-chr 5nf2®mm;ﬂmr phe idinP3-ylaarbamate - sul f onyl

fhl orig d (&W g Ufg w@ﬂﬁ@@dnﬁmﬁ(mb@t i2n of
nt er no b cEto e
sol ution lﬁ ‘&rt"@ﬂ‘ %1\(}%’ ? S?urﬁ?ﬁosg)%ag 56? 1 R ot co ?sgl%atteﬁ‘
concent r et88%C tpnd 8. "Ff@de@éﬂ’l pidae waedifuedyy 9@1"{\@\7}}9 O@all[’lfd Thi s

was stirfityl The @hds piaionswaxyucified byicSPE:{SGK)Z &tutmg)(mﬂltreﬁ]pﬁ@ﬂ]aﬂmlé’ M™Nr 3.5h,

af t er V‘hhrﬁﬂoﬁlbﬁxmé‘cﬁin%b'tég%ﬁﬁ hifle EQRPOARE (VAIBEE) avBBRIwnIgdehuced pressure and t he
resid g&feva c%jt 0 th toluene. The residue was purified using
Bi ot agl EPE fnograph ica, eluting with, 10 cycl ohexane and

cycl ohexane: di et hyl et her 1 1) to give the title conpound (2.1g) as a

yel | ow brtergedibte{7Be solid. 'H NVR (CDC13): 67.31(1H, d), 6.99(1H, d),

6. 96( 1H, Ethyi 2-65- &ficf_adrﬂxenx:t)vmmarommamusmmeats2 15

tert-But ¥l {3 mon! f{e[ﬂ( o AL Qrpfiodatd (4@Qﬁw*rﬂﬁrmmi)wsbﬂayd }hngwiaydcr @Xypropyl
car ba t;rgoaﬁo Y g:l;% ﬁ;ﬁhmk@ ICé g‘ﬂ F%?@ Q)?LSIOL 8, the
title 4P trum | owi ng
were pr eﬂHEé@i -§$ ﬁ.qnéqqnymge@@n(iﬁgéqm%&sgn gegd for 30mm. A so ut10n0 acety

5-chlorothiophene (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-yl)prop-1-ene-1-suifonate
A solution of Intermediate 79 (10.9g) in DCM (300 m1) 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% tert-butylmethyl ether in cyclohexane) to give the tifle
40 compound (2.9g) as a white crystalline solid.
'H NMR (CDCly): 87.16(1H, d), 6.92(1H, d), 6.47(1H, d) 4.26(2H, q), 2.50(3H, d), 1.42 3H,

t) ppm.




tert-Butyl (1 S)-I1-{ [(4-cyano-2-fluorophenyl)am no] carbonyl } -3
- hydr oxypropyl carbamate WMass spectrum Found: M+ 338 Internediate 84 25
t ert - But yWoO(038353925 { [ ( 2, 4- di chl or ophenyl PCT/EP02/14826
am no] car bonyl } - 3- hydr oxypr opyl carbanate Mass spectrum Found: M+ 363
Intermediate 85 tert-Butyl (1 88
S)-1-{[(4-tent-butyl -1, 3-thiazol -2-yl)am nol car bonyl k- 3- 30

hydr oxypr opyl car bamat e Mass spectrum Found: MH357 Internedi ate 86
tert-Butyl (1
S)-1 _({[4-(benzyl oxy) phenyl ] am no} car bonyl ) - 3- hydr oxypr opvl carbamate 35
Mass speq&gHﬁhwﬁand M++400 Internediate 87 tert-Butyl (1 S)-1 -(
{{4-(d pheny| an1 Q) carhenv &1§ hvdr oxvpropyl carbamate Mass
spectrun1 Fout FO S 8 G er t - Buty
S)-1-{[( ieﬁébqwlmmwm ewimifa &%ﬁ%ﬁbp@aﬁ%ﬁ;ﬁo |a}sobtipy @f @%gfgwéw PPt e WO
03/ 05399 SiciGil EROE) 1rd:? Gitrogéh Arbisthe s@iaixinrhgared malen ckflubibi=BA0 Thenbltioredi at e 89
éeﬂt q But l}@l'as (cdsd dnd dodcedtrated under reduced pressure to produce a yellow-brown solid. This

i hydr o- n a SS
spectrum Sﬂg?mhﬂl&ég@nbf %Z(f Z(E'%nfegg%gg'fﬂé%bﬁ%g‘ X%Elﬁgytlogg)s%%%; nich i
d~r oxy- | -Ve[atiles BisesfoRsFpRaes mmdshiedee afeswn}i 55t ‘EaFPEFé(ﬁ%&f@ed WHSsViEhect rum
Found: MMIBE®. 1The residuarwes aerificdlusingr BioBge"Y/| chionB)oeBaphy dsilisey elliipg with,
3-t hi az@lcydoldxans 40 keasHaRae] didtiyd BECRIGa §RE the B SEMBRMA (2. UdYlas kQuingk M+ 302

15 Inter gtent Butyl (1 S) 1 [(13
oot RSk PR R Rt o 0o oot om
1- 1f ( 3-f 1 uor o- 4- nor phol i n- 4-yl phenl ) am nol car bonyl }-3 hydroxypropyl c arb
amat e Intermediate 82
15 tert-Butyl(1S)-1-{[(2-fluoro-4-nitrophenyl)amino]carbonyl}-3-hydroxypropyl carbamate

Using the synthetic procedure described for Intermediate 8, the title compound was prepared.

Mass spectrum: Found: MH" 358 a

The following were prepared similarly:

20 Intermediate 83
tert-Butyl(1S)-1-{[(4-cyano-2-fluorophenylamino]carbonyl}-3-hydroxypropyl 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
tert-Butyl 4-tert-butyl-1.3-thiazol-2-yl)amino]carbonyl

30 hydroxypropylcarbamate
Mass spectrum: Found: MH" 357

Intermediate 86
tert-Butyl (18)-1-({[4-(benzyloxy)phenyl]amino} carbonyl)-3-hydroxypropylcarbamate
35 Mass spectrum: Found: MH" 400

Intermediate 87
tert-Butyl (18)-1-({[4-(dimethylamino)phenyl]amino}carbonyl)-3-hydroxypropylcarbamate
Mass spectrum: Found: MH" 337
40
Intermediate 88
tert-Butyl (1S)-1-{[(4-tert-butylphenyl)amino]carbonyl}-3-hydroxypropylcarbamate




Mass spectrum Found: M+ 398 Internediate 94 25 tert

Butyl (1S) - 3- hydroxy_1-{[ (pyrazi n-2-yl)am nol carbonyl } propyl carbamate: Mass
spect rumwbBa®ansio2zivkt+ 297 H p.l.c. (1) RT 2.12m n | nt er mredCatEPOYH1830
tert-Butyl (3S)-1-(2-fluoro-4-nitrophenyl)-2-oxopyrrolidin-3-ylcarbamate
Usi ng the synthetic procedure descrigged for Internediate 10, the title
conpound was prepared. Mass spectrum Found: MH} 340 The foll owm ng were

al so prepared simlarly: 35 Internediate 96 tert Butyl
(3S)-1-(4-cyan-2-fluorophenyl)-2-oxopyrrolidin-3 ylcarbamate Mss
spectrum_ Found: 320,40 l.nternediate 97 tert-Butyl (3S)-1-(2

4-di chl M@ﬁﬁ%ﬁ?%‘)’{\%\o{%i&ér# pi di n-3-yl carbamate Mass spectrum Found: M
345 WD 03/ 053925 PCT/ EP02/ 14826 90 Internediate 98 tert-Butyl

(3S) - 1- (HhtetBediatb8d yIl - 1 3-thi azol -2-yl -2-oxopyrrrolidin-3-vlcarbamate Mss
spect r ung,, JEQwAdis)M 4 3-4B9GEd 1 HAAENS - IRhRb G bat E3-heBotyeripyBarbathate

(39 (45t rt- bu%l gnx_lmxopyrrol i di n-3-vlcarbamate Mss spectrum
Found: S YNtermediate 101 tert-Butyl (3S)-1-(2

3-di hydro-| Hinden-5-yl)-2-oxopyrrolidin-3-vlcarbamate Mass spectrum
Found: Niferm&tatg 920217 I nternediate 102 15 tert-Butyl

(39) - 2- op- rPhemaoxph enistpheoxisiehyl janvisb]edrlomyl) propylearbdistes spect rum
Found: - %) e g&?ﬂl gggedi ate 103 tert-Butyl (3S)-2-oxo0-1-(1
3-thiazol-2- c)pyfro Idin-3-vlcarbamate 20 Mass spectrum Found: M+ 284
| nt er idi ate 104

Intermediate 91

tert-Butyl (18)-3-hydroxy-1-{(1 .3-thiazol-2-ylamino)carbonyl |propylcarbamate
Mass spectrum: Found: MH" 302

15 Intermediate 92

tert-Butyl (18)-1-[(1.3-benzothiazol-2-ylamino )carbonyl]-3-hydroxypropylcarbamate
Mass spectrum: Found: MH" 352

Intermediate 93
20 tert-Butyl (18)-1-{[(3-fluoro-4-morpholin-4-ylphenyl)amino]carbon 11-3
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.c. (1) Ry 2.12min

Intermediate 95
30 tert-Butyl (3S)-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 (3S)-1-(4-cyano-2-fluorophenyl)-2-oxopyrrolidin-3-ylcarbamate
Mass spectrum: Found: MH" 320

40 Intermediate 97
tert-Butyl (38)-1-(2.4-dichlorophenyl)-2-oxopyrrolidin-3-ylcarbamate
Mass spectrum: Found: MH" 345




tert-Butyl (3S)-1 -(1 3-benzothiazol-2 yl -2-oxopyrrolidin-3-vlcarbamte
Mass spectrum Found: M+ 334 25 Internediate 105 tert-Butyl

(3S) - 1- (2wDloawsa9231- | sopr openyl phenyl ) - 2- oxopyrr ol i di n- 3- vipcaripamatses To a
sol ution of 2-bronopropene (0.18nl) in anhydrous THE (3m ) cooled to -78C
under nitrogen, a solution of n -bu@@l lithium (2.5Min hexanes, 0.86m)
was added slowy. The 30 mxture was stirred for a further 15m n before a
solution of zinc chloride (1Min diethyl ether, 2.14ml) was added sl owy.
This resulting solution was stirred for a further 30mn at -78C under
nitrogen before it was added to a solution of Internediate 11 (0.300g) and
dichloro Lmu&&hgggnylphosphlne)palladlun(ll) (0.060g) in anhydrous THE

(3.5mL) T 78 ac xt ur owed to warmto
anmbi ent é@é%ﬂmml Apdh ibvﬁ S5OPT Qefldm xl% ljbdmdi reaction nixture

was concdasyspecpmy Ferd: MEGReY HWPessure and the re5|due partitioned
bet weers aqueous ammoni um chl oride and DCM The organi ¢ phases were
concent r gheflesitdgoo r educed pressure and the resulting crude product was

purifi ed%‘/mg (95206 ! bufeF%EWza&msm& al.r A 5Rar L' ng with

cycl ohex owe mass directed
preparatP@§QWﬁ¥Wn °m¥bN%f9é3the t|tIe conpound (120ng) as an off- 40 white
solid. Mass spectrum Found: MHF 335 H.p.l.c. (1) R 3.19m n WO 03/ 053925

PCT/EPRQ&@45&§m69@1Internedlate 106 tert- Butyl

395)-1- idan
Gratei Ky

g I m dazol e . 068g), copper (1)
i odi de ( &3PG osphate (0. 446g) and trans

dlanlnocyclohexane in dioxan (2m) were heated at 110C under nitrogen for
43h. The migaelieenor xture was partitioned between DCM and water. The

ahfald di n- 3-yl car bamat e

or gani £ p §)215*&'9[(4H%GB:@BH&HDMOM{&qB-ﬂMbAnmed onto a SPE col um
(elutlng ‘{Rﬁﬁ ag 29|naIIy 0. 5M amoni a/ nret hanol ) to give an
i mpure sAMS @B FRE e ¢énpound. . Further purification on SPE (Silica,

eluting wwth DCM chloroform 10 dlethyl ether) to give the title conpound
(0 059) a&serancidiaietl@3sol id. Mass spectrum Found: M+ 361 H.p.l.c. (1) R
. 17mi n WsiBeyBB8)-2-8%0-CEMISIZAY2-yhRerolidhl3optafisamaer € prepared: 15

| t
(2,5)er Wﬁff?&%‘“&%&“ﬁe@fﬁ H i mi dazol - 1-) 1) phenyl | - 2- oxopyrrol i di n- 3-

yl car bamat e
Intermediate 104

tert-Butyl (38)-1-(1.3-benzothiazo]-2-
Mass spectrum: Found: MH" 334

25
Intermediate 105
tert-Butyl (38)-1-(2-fluoro-4-isopropenylphenyl)-2-oxopyrrolidin-3-ylcarbamate
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 stirred 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)palladium(IT) (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
H.p.lc. (1) Rt 3.19min




Mass spectrum Found: MH 375 20 Internediate 108 tert-Butyl
(3S)-1-[2-fluoro-4-(1Hp rol -1-yl)phenyll -2-oxopyrrolidin-3-yl carbamte
Mass specwouwaisPeiind: M+ 361 Internediate 109 25 tert - BulPgil/EP02/14826
(3S)-1-(pyrazin-2-yl)-2-oxopyrrolidin-3-ylcarbamate Mass spectrum Found:
M+ 279 Internediate 110 91

(3S)-3-Am no-1| - (5-iodopyridin-2-yl)pyrrolidin-2-one di hydrochl oride 30
Usi ng the synthetic procedure described for Internediate 24, the title
conpound was prepared. Mass spectrum Found: MWN 304 Using simlar

chem stry, the follow ng were prepared: 35 Exanple 111
(3S)-3-Am no-1| -(2-fluoro-4-nitrophenyl)pyrrolidin-2-one hydrochl ori de Mass
spect r unintgrEediate 1881 240 Exanple 112 40 -

4-[ (3S) - BrtAuityl ' { idazoly | yylyphenyl]rdoneny; 2aker ochl ori de
Mass s peﬁtlﬁi}lﬁire ﬁ%ﬁﬂneth@‘l]ZZﬁMﬁNQ) 03/-Rh33k (PGH%'gERBfMei@B 2(ﬁildeE(Q 0048ger medi at e

113 (33 %th‘% melfrzuma{nqﬂ&wbmwh R @n‘xlfjlvgre %eaﬁé’tﬁat Mass
fﬁﬁggﬁ’ N-(3 S
'sa\%eﬁ'z)r l{ Hﬂ/ 3 ?81 hﬁ% rese tb%emac%ﬁvdvrao@ﬁﬁ("%m% oetyfeR DM Spec & um

Found: Mwaten.7dhg wwmam was| gge(t ghydrophobic frit) and loaded onto a SPE column
f1 uor o- 4¢eming Mathi DCM; i thanghyrid)fimgity @b Mdimmdddaimehandl) t¢ 88} aBippwiesempleA ni xt ur e
of dii sopF gRYhazaHhcad.bPuhét Jﬁnﬁ&uaﬁég)sparqgmw lehubin® Wit IRtM SEdro%ern4,0. 45nL)

d d f 5
i o 98 AL iodRE A s BlodBe b PO SORRGBRAT FTNCRT B TR0Ey T T

(15) - 1- { Mass eeioms Fg W%héﬁln 4-
yl phenyl Haml.aa ¢) Ra2H@minl } - 3- hydr oxypr opyl carbamate (0.379g) in dry THE (4m)

and stir (gflgbitnifaPéheRidiry dthe RIMBWRRIwetSTRREAt Ure. The nixture was cobentrat ed
under reduced pressure to give a creany white solid (1.09g) which was

treated vmtth &(ﬂe T%:A 1:1 (9nl). After standing at roomtenperature for

3.5h, ¥h , m xture was concentrated under reduced pressure to
tert-Butyl (38)-1-[2-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl}-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 (38)-1-(pyrazin-2-yl)-2-oxopyrrolidin-3-ylcarbamate
Mass spectrum: Found: MH' 279

Intermediate 110

olidin-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
-3-Amino-1-(2-fluoro-4

Mass spectrum: Found: MH' 240

olidin-2-one hydrochloride

Example 112

40 11-3-fluorobenzonitrile hydrochloride

Mass spectrum: Found: MH" 220



give an oil and basified with saturated aqueous sodi um bi carbonate
solution. Extraction with DCM gave a pale brown oil (0.913g). This crude
product wa® 0dios®es ved i n net hanol, | oaded 20 onto a SCX- 2 PCarePexcisange
cartridge (eluting with nmethanol and concentrated aqueous anmoni a/ net hanol

1:9) to give the title conpound (0. 22g) as a white solid. Mass spectrum
Found: M 280 Internediate 116 25 4-NQ

S) - 3- Ami no- 1- (pyrazi n-2_yl ) pyrrolidin-2-one di hvdrochl oride Mass spectrum
Found: M+ 179 Internediate 117 tert Butyl (3S) 1 { [(dinethylan no

car bonylﬂtm%ﬁedja%olrlgPhenyl) 2-oxopyrrolidin-3- 30 ylcarbamate A sol ution of
tert-butyr (5 1- -fI uQr.o- 4| og%hc-i: 1d%19>69e9y”0| I di n-3-yl carbanmate

(0. 69) Pg de ¢ 8 treated with di methyl ami ne
(2N in M@ssmhmd‘fqyn@\ i (%3556rrfL) and bi s(tri phenyl phosphi ne) pal | adi un( H)
chloride (0.06g). Carbon nonoxide gas was bubbled through the m xture for
10m n anRgethikEAgt i on was then heated to 35 80C, for 18h, under positive

carbon 1oy Lessure. ..M L& Seahl @BcMeRe concentrated under
r educed pr resi due between ethyl acetate and water.

The sepaM%FéEFCBWﬁ UBdIWeW was dried (over magnesi um sul phate) and
concentrated under reduced pressure to give crude material which was
di ssol vageleddtdi s um DCM and | oaded onto pre-conditioned Silica phase SPE

(el ut ;6' .E & 5- —ﬁﬁ&@g-r ﬁaﬁh oﬁdm@ cdeand 40 neat

et hyl em?{l'? ?ﬁ&e{?}gﬂ 45gﬂpﬁv@§ar Mass

spect r urd TEEHEPE 9’?}%‘ g’%
pr epar e dTH\Gng BweasaioRd alPUPPIEPWZI?e&%B 2 Bnde%‘trf’
(39)-1 [@déd UQIhﬁm‘ise( Py r @l i shiwtioh - ydfc atebrdmpil ) rihéhyl{ﬂ(fi-ﬂu‘mﬂﬁmhﬂhpd'r n- 3-
%’l carb a %arﬁ&gtﬁu Hrodyprépilcarditates QQ379||ngﬁ1&h'}7@HF&4rﬁl) aiDstirisd (391
am ng FRERIRE Epredictio Bty -
g e o A O ofnc g |
[ 4- (am nmrambnowwts sopide(} Q%ae)dﬁwén‘mﬁe%e %’g'g ol &A A onat e
room temperature for 3.5h, the reaction mixture was concentrated under reduc 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 cartridge (eluting with methanol and concentrated aqueous
ammonia/methanol 1:9) to give the title compound (0.25g) as a white solid.
Mass spectrum: Found: MH" 280

Intermediate 116

-3-Amino-1-
Mass spectrum: Found: MH" 179

Intermediate 117

tert-Butyl (38)-1-{4-[(dimethylamino)carbonyl]-2-fluorophenyl}-2-oxopyrrolidin-3-
30 ylcarbamate

A solution of fert-butyl (3S)-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)patladium(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

concentrated 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:




Mass spectrum Found: M# 438 15 Internediate 121 tert Butyl (3 S) 1 {2

fl uoro-4-j (nmethyl am no) carbonyl | phenyl } - 2-oxopyrrolidin-3- ylcarbamte Mass
spect r umwbeansio2zivkt+ 352 20 Internediate 122 tert Butyl @E88)EPL2/i48060r 0- 4
{[1sopropvl (nmet hyl am nol carbonvl } phenyl ) -2-oxopyrrolidin-3- ylcarbamte
Mass spectrum Found: M 394 25 | @3ernediate 123 (39)

3Am no- | -[2-fluoro-4-(pyrrolidin-I- ylcarbonyl)phenyl!|pyrrolidin-2-one
Mass spectrum Found: M+ 292 30 Internediate 124 6

[ (3S)-3- Ami no- 2- oxoPyrrolidin-1-yl]nicotinamde hydrochloride This materi al
was used in crude formin the next stage of the synthetic sequence.

Internedlate!1$5“35 4 [(3S) 3-Am no-2- oxopyrrolldln I-yI] 3-fl uorobenzam de
hydr ochl naterlal yas used f nextsstage of the

synt het i fert-gdtylen . ! £ arbonyliphenyl]- -oxODVITo

oxXopyr r ofl¢aslh hryII-S quoro N—nethylbenzanlde hydrochlorlde 40 Mass
spect r iy, EQRfumMdtndMut Bo2r nedi at e 127 WO 03/ 053925 PCT/ EP02/ 14826 94
4-f(3S)-3- Am no- 2-oxopyrrolidin-I-yll-3-fluoro-NNdi net hyl benzam de
hydrochloride. Mass spectrum Found: M+ 266 Internediate 128 5

4-f(39S) - xopyrrolldln I;yll 3 quorolg+|Soorop | - N- et hyl benzam d

D (tert mgsgb(,las;)guad(mﬁ I3uDro 4|odophenyl) 2- oxopyrrolidin-3 vyl
|n1do§bcarbonate tert-Butyl

gﬁ?ﬁend ﬁth&Lglﬁ)lodophenyl) 2- oxopyrrolidin-3-yl carbamate (1.09),

Di(tert-butyl)(3S)-1-[4-( aminocarbonyl)-2-fluorophenyl]-2- -oxopyrrolidin-3-

ylimidodicarbonate
Mass spectrum: Found: MH" 438

15
Intermediate 121 N
tert-Butyl (38)-1-{2-fluoro-4-[(methylamino)carbonyl]phenyl } -2-oxopyrrolidin-3-

ylcarbamate
Mass spectrum: Found: MH" 352
20
Intermediate 122
tert-Butyl (3S)-1-(2-fluoro-4-{[isopropyl(; ‘methyl)aminolcarbonyl}phenyl)-2-oxopyrrolidin-3-

ylcarbamate
Mass spectrum: Found: MH' 394

25
Intermediate 123

Mass spectrum: Found: MH" 292

30 Intermediate 124
6-[(38)-3-Amino-2-oxopyrrolidin-1 -yl]nicotinamide hydrochloride

This material was used in crude form in the next stage of the synthetic sequence.

Intermediate 125
35 4-|(SS)-3-Anﬁno-2-oxopmolidin—l—yl ]-3-fluorobenzamide hydrochloride

This material was used in crude form in the next stage of the synthetic sequence.

Intermediate 126

-3-fluoro-N-methylbenzamide hydrochloride

40 Mass spectrum: Found: MH' 252

Intermediate 127




in dry acetonitrile (10OM) at 0C was treated with di-tert-butyl dicarbonate
(0.571g) in dry acetonitrile (2.5m) and 4-(di nmet hyl am no) pyri di ne
(0.05g). Whes3nszeii on was warned to 15 anbi ent tenperat ur @Curepe?/1482¢ r ogen
and stirred for 3.5 h. Mre di-tent-butyl dicarbonate (0.571g) in dry
acetonitrile (2.5m) and 4-(di net hyl @4 no) pyridi ne (0.05g) were added to
the mxture allowing to stir for 18h under nitrogen. Sol vent was renoved
under reduced pressure, partitioning the residue between ethyl acetate and
saturated sodi um bi carbonate solution. The separated organic |ayer was

washed W 4-{{38¥8-Binod-b:@Fyk MR- 1 YHBHRD NG ik - gntrat ed
under rediged R Slﬁﬁﬁ (rg)gs??ue was di g‘?ﬁ%@%ﬁ@ﬁ%&% and

| oaded onto p?e conditl oned E (Silica, eluting with cycl ohexane:
ethylacetate 20:1 to 9:1) to give the title conpound (0.991g) as white
sol i d. MHatermediste I28m f ound M+ 521 25 Intermediate 130 tert-Butyl

(39) - 1- § 4-HBSEYAmhofd-siopaRild veashagat e A de-gassed
sol ution y rogglgltldebutyl (38) 1 (2 fI uor o- 4-1 odop -oxopyrrolidin-3-
yl car ba SS( Iecgﬁxg Fo N-di et hyl f or mam de (20nml) was treated
sequenti a i 8‘&‘? %onat e (0.42g), triethylam ne(0.67m ) butyl
vi nyl et her (1 62m ), 1,3 30 bi s(di phenyl phosphi no) propane (0.124g) and
pal | adi urmm)_MEte (0.034g). The mixture was heated to 80C under

nitrogem le‘ért %hbvl)@3Q)QW‘Zﬂﬁoﬁo@-fb@@dheﬁ’ﬂﬂ}%*dﬁrr&%n—;%h Sol vent was renoved
under re B 198%9& ure and the crudé residue treated with 0.1%form c aci d:

wat er (|1 b etonitrile (10OM). The m xture was stirred at

anbi ent t@ﬁﬁ@%ﬂ@g‘@ glr“(’r&?ﬁ‘ -BdonbeRy)) %%RPéﬁ?leéR 3oy carbaneste (beR)lcadpendessur e.

The resi dudryeagfontiridss@0mbdt i n 0AC nwasueaEMWitndi--a%-bhigh deerbondte (RS Agr @ndi t i oned
SPE ( Si | idespaceinitiilie (5l takd ¢-Ydﬂn@t|h?l>éﬁhﬁﬂ) pyBitiY ((B2). athe rexctord Ras\e@ned to

et hyl apetaheht E%pgllafﬁ?e bl Enitltoggn Qﬁ)@%dfog q. 53h 2)re cﬁ-t?rt%]ngimg 8-% V\?er Mass

t h t
S nga: g&n © 591%5' flnqr% P??io&iltgl[eék ?%Q g4v[(§llgﬁ§y]eag]unso)pryndme (0.05g) were added to the
( 39) - | - ( ZeinEE AP Wine tejstis foz 1§k ynder piregapr Felvintlivas 18MyVedambermedueed resssespect r um
Found: Mgarti82finy\Be 037405 BAREnRAH ERORE HdiS2(Grated 50d1b1ﬂtbﬁfafﬂ%ﬂét§tscﬂuﬁb§2Tl(e35

g 4e/§\f$ty|se;%rdctédl@xrg9tﬁ@ }waé mémw@étadldﬂed? grﬁégi tﬁl(ﬁ;k 9 4 i 2 |
PECt I3y, i uce rsg%rﬁrig aﬁg%uwgg és ¥ ‘1’5’6 ’

-3-am nopyr, (? one
onto p condmoned PE (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 (35)-1-(4-acetyl-2-fluorophenyl)-2-oxopyrrolidin-3-ylcarbamate
A de-gassed solution of fert-butyl (3S)-1-(2-fluoro-4-iodophenyl)-2-oxopyrrolidin-3-
ylearbamate (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(II) 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 stired 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 Intermediate 131
tert-Butyl (35)-1-(5-acetylpyridin-2-yl)-2-oxopyrrolidin-3-vlcarbamate
Mass spectrum: Found: MH" 320




10 Internmediate 134 (E)-N-{(3S)-1-[4-(1-Bronoethyl)

2-fl uorophenvl | - 2- oxopyrrolidin-3-yl}-2-(5-chl orothien-2-

yl ) et henewoloBosses de A sol ution of PCT/EP02/14826
(E)-2-(5-chlorothien-2-yl)-N{(3S)-1-]2-fluoro-4-(1-hydroxyethyl)phenyl]-2-
oxopyrrolidin-3-yl }et henesul f onam de 9xanpl e 135 (0.149g) in dry DCM (6n)
at 0C was 15 treated with carbon tetrabrom de (0.136g), stirring for 5mn.
To the m xture was added tri phenyl phosphine (0.106g) in portions and the
reaction stirred at OC for 2h before nore carbon tetrabrom de (0.136g) and
tri phenyl phosphi ne (0.106g) were added. The reaction was warned up to

anbi ent t md%;eulr3§ and stirred for 18h under nitrogen. The m xture was

di |l uted [ as hd i.th vvater. Tesr e%organlc | ayer was

dri ed 20 ‘{Hyd 3 : -3 i Tochlaride o quced pressure, to a
smal | voIMaseSpeammnlft‘md@MTc%ﬂo pre condit oned SPE (Silica, eluting with
cycl ohexane: ethylacetate 10:1 to 2:1) to give the title conmpound (0.099)
as a bei gg. dia%mlyass spectrum Found: MH' 506 25 Internediate 135
(E)-2-(5-¢{ = = I\ 38-]1.§4- I%lfc Iamno

et hyl ] - 234¥+6 ‘ S OROPYT Ot T Ot f=3= ¥ HEHESul f onami de A sol uti on
of 1 nterﬁé@ﬁm%ﬁ%ﬁwi )220i n dry N N-di nethyl formani de (4ml), was
treated wth sodiumdiformam de (0.019g) and then heated to 50C under

ni troggn Iﬁt@ﬁnea,am:;ﬂhe 30 reaction was cooled to anbient tenperature and
t he solv 1 [ esidue

bet ween Ui dllu \'/\17&1&('-,‘(‘1] rﬁjgﬂ%et@gbéﬁg%rg%%%rﬁggﬁf%&%ﬁdlﬁ b?zﬂ ?% &H&Oﬁ] nyzgr ophobi c
frits) anddethgnesylfonamident ed under reduced pressure to g| ve the title
conpound A (Ol g)f @3-2e(h-chlomtigen-2phANVES 8)- b Fetirarer(l-Bplioxyethyhpheng2- 35

| nt er medicabgyrioB8int3eylY eti¥hesulfonamide Example 135 (0.149g) in dry DCM (6ml) at 0°C was

1 (35)-{s [t?e]gfceh YRRO; ﬁsénl RARLGRML 67 560),PREMY For 2 ORY THieChh:HhrB wisVadaad banat e A

solutlon Q

(35} 1 ( ACEhsgh oot 919 BeiyAoftions g g FPBliomFiied & PG, 8 el m9™%320g) i n
et hyl aI cethon teuabromidge(8.1 Ggéamcb@pbﬁnv}wh@ﬁp@na&l%g)aw?re addpdnlihe reastion Weni um
(1'V) 40 waopd apaxiatdbichDicienthye add aintedfoit hgh madet witegdno The imixtute avabi ent

t enper at %ﬁteti%tﬂ&bcmsfaéd %ﬁ&r @li}ud&vatelxe T @%Zﬂ}edwa%a@m@y&l WadQfitd ons and
t he r e?&t Vi'i'aglc%'lteg onc %II ed un&)ﬁr tre%uce%g)resgure '[? ’Sle? &L&%%ég }%@é‘gg \M t h

35% aque

PCT/ EPOWOPKB@B‘CO@G“ &Sl‘efya ?1}1'111’:%%3{‘} Wﬁlo fFeng: r?@‘yf qt4tf 4Pd @ gl ingivat ed
under r edbegtt mpeundr(8.0980hea beigekwlidat eri al  was taken up in m ni nrum DCM and
| oaded omvigssBpRr@GaTHuhd:RA508PE (Silica, eluting with cyclohexane:
ethylacetate 10:1 to 1:2) to give the title conpound (0.080g) as a yellow

25 Intermediate 135

1-(diformylamino)ethyl]-2-fluorophenyl

oxopyrrolidin-3-yl)ethenesulfonamide

A solution of Intermediate 134 (0.09g), in dry N’N-dimethylformamide (4ml), was treated

with sodium diformamide (0.019¢) 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 title compound

(0.075g) as an orange gum

Mass spectrum: Found: MH™ 498

35
Intermediate 136
tert-Butyl(3S)-1-[2-fluoro-4- (ISonropylannno)ghenyl|—2-oxopmohd1n—3 -ylcarbamate
A solution of tert-butyl (3S)-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




powder. 5 Mass spectrum Found: M+ 352 Internmediate 137 tert Butyl
(3S)-1-[2-fluoro-4-(isobu aam no) phenyl | - 2- oxouyrrolidi n-3-vl carbamat e

t ent - But yWO(03833925 ( 4- am no- 2-f | uor ophenyl ) - 2- oxopyrr ol i di RCIBPOLaSR@MAL e
(0.133g) was 10 dissolved in DCM (4nl) and the m xture cooled to OC using
a salt and ice bath. 2 Methyl propand8 chloride (0.041m ) was added

dropw se, and the m xture left for 4h and then concentrated under reduced
pressure to give a white solid. The solid was purified by SPE

(benzenesul phonic acid on silica, nmethanol elution) to give the title

conpound %QVGQ%?Q")M&%H gm% ﬁﬁFﬁt&t@&kéeﬂﬁaﬂ@ﬂ%@d@@&ﬁ%sﬁf@ TheOsHdE mdvdtial 380 Usi ng

SBIU?‘I y: aE 3wz§)e 21]??1 up in minimum CR/WarpcploX&Ic’l Gl pr& t%n%ﬂi’oned 9345 '@fﬁ&' Qﬁlﬁngl‘%ﬁht ert

(acetyl anwhbe)m@e fathydacetgieeHy] Tto 3:2) st wirerthe ititle compound (O030e) 25 2 J6lIQMs
spect r unjovketind: M+ 352 Internediate 139 tent Butyl (3S) 1 f2

fl uor054MQ§gr &gﬁ&ytmq@{mﬁlyl] 2-oxopyrrolidin-3-vlcarbanmate Mass
spect rum . M+ 366.2 25 Internediate 140 tent Butyl (3S) 1 {2

fluoro-4-[for rryl i sopropyl)am nol phenyl } - 2-oxopyrrolidin-3- ylcarbamate 98%
Form c a@m@mgm ) was added to acetl c anhydr| de (0. 718nTL) at 0C. The

m xture aeButd(@BHdale enyll-2coxopyreoliginghyloareamals at ure and
di |l uted )g,,tﬂ],t}(,jr xgg)elt.(madmﬁl(; Q.ffmf)@ﬁhenﬁﬁmo)mpyﬁbﬁdme@ddarbzmaWas(Odéiﬁ)edvaagal nto
[Og ?:’lqgt (EISSE QSI% r &3 @%cgbdlw'ogéoﬁlmé a salt and ice batht 2-(0 10g)
[ j
in dry Msthy F&PB’EE)%’ ﬁ%ﬁﬁd‘;( f 3(51 %%88‘%& dqlbe gkrt%rﬁﬁ RE a‘?ldo vvar% up

a
t o room thempucentiated undan gedyeddrprisgire @WVG'FW@@é‘PI%ﬂeH‘C $odid “@émf@\é\%&%ﬁg r educed

Pr essur e(tefzegésuphbrie adid bh eilica mpdiznd elulitn)(t6 givghe titke compiowrld (9F68) B8 s
spect r un., Folp ?: MNH4+297 I nternedi ate 141 40
rro

![not Zégt&% sspectr'ugll eoundyMH 3385' uor ophenyl } - 2- net hyl propanam de N-14-[(3S)-3
er

(35) - 1- [ Dsing sigviler chepissgihe AMREMREREWENHH | - 2- oxopyrrol i di n-3-yl car bamat e
(0.086g) was dissolved in nmethanol (2ml) and cooled to OC using a salt/ice
bat h. Acgfidthedicl198i de (I M) was added dropwi se, and the mxture left to
warm t o [ePBY t1 S PG laI-ll;pl% YR 3R R2ax & RRALA48Rhate

20 Mass spectrum: Found: MH' 352

Intermediate 139
tert-Butyl (38)-1-[2-fluoro-4-(propionylamino)phenyl idi lcarbamate
Mass spectrum: Found: MH" 366.2

25
Intermediate 140
tert-Butyl (38)-1-{2-fluoro-4-[formyl(isopropyl)aminolphenyl}-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
(6ml). The reaction was cooled again to 0°C and treated with a solution of tert-butyl(3S)-1-
[2-ﬂuoro-4-(isopropylamino)phenyl]-2-0xopyrrolidin—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

40 tert-Butyl (3S)—1-[2-ﬂuoro-4-(isobutyry]amino)phenyl]-2-oxopyrrolidin—3-ylcarbamate
(0.086g) was dissolved in methanol (2mi) 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



97 m xture was stirred for 1.5h then concentrated under a stream of
nitrogen to give the title conpound (0.063g) as a clear gum Mass

spect r umwbBa®ansio2zivtt+ 280 Using simlar chem stry, the fol IPOREPG2/WSLE
prepared: 5 Internediate 142

N-{4-[ (3S)-3- Am no- 2-oxopyrrolidin-I-911-3-fluorophenyl} acetam de Mass
spectrum Found: M+ 252.2 10 Internediate 143 N {4-[(3 §)-3

- Am no- 2-oxopyrrolidin- | -yl] -3 -fluorophenyl } propanam de WMass
spectrum Found: M+ 266 Internediate 144 15

4- [ (3S) - ARk RaLstreanys 1.6h 't}Q:hrboﬁce}ﬂritedgmfdle#é’"s@é&ﬁﬁ@ﬁ’h&béﬁéﬂ%%@é' th gfgram de
hydr ochl or| de W@&gﬁﬁeg&gl%m Found: M nt er medi at e 145

2-(2- Br onf %W oro ophene 20 To a sol ution of

2- ( 5- chl oMessspecharkaupd-dMHatid « (12. 2g) and triphenyl phosphine (21.4 g) in
anhydr ousUsigsirild Ghemhiyirg thedQllovesg weld edpaed:bon t et rabromi de (27.5g). The
reactiomn was stirred at 5C for 15mn then at roomtenperature for 2.5h.
Et her was; aﬁgcté"fﬂ the reaction was then filtered and the filtrate
concentr g ' A e A rifired by flash colum

chr omat ograph 1 a %quﬁ%t—@é%s 1) to give the title
25 conpouMass Hdsg?md@uaé}l\éHT%ZZH NI\/R in CDC13: 53.27 (2H, t, J 8 Hz), 3.53
(2H, t, J 8 Hz), 6.66 (111, d, J 4 Hz), 6.76 (in, d, J 4Hz) ppm * Schick
et al. 10 JmAR fdmteqlﬁm Soc., 70, 1948, 1646. 30 Internediate 146

2-(5-Chl qrof | 3. Ethanes fan hl ori de To a stirred solution of

| nt er medi aqueous sol ution of
sodi um su¥ptispestrenFaygd:iMH1266n1 of water). The reaction was heated at
reflux for 35 18h then concentrated to yield a pink solid, which was dried
under vacwidiheiiatdd4 for 18h. A suspension of the salt in phosphorus

oxychl of i 3E£)930}3T o 2ox oG 51%11 ?R{l] ]3561 %ron%nvﬁist%}bp\;m@rma%%?e%dg@hlm .
concentr E(] altad DIVE all resurtant T1esraue. e organi c
porti on w4eSERER tFéH“d&WC%Wtrat ed and the resul tant oil purlfl ed by flash
colum chromat ography (silica, eluting with petrol eum ether:toluene 7:3)
to give tlaRrhddidtel4sonpound 40 (12.47g) as a brown oil.

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 title
25 compound (15g) as an oil.
'H NMR in CDCls: $3.27 (2H, t, J 8 Hz), 3.53 (2H, t, J 8 Hz), 6.66 (1H, d, J 4 Hz), 6.76 (1H,
d, J 4Hz) ppm.

(FI)

* 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 aqueous
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 oxychloride (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, concentrated 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 a brown 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.




"HNWMR in CDC13: 83.70 (2H, m, 3.22 (2H, m, 6.72 (111, d, J 4 Hz), 6.79
(1H, d, J 4Hz) ppm WO 03/053925 PCT/ EP02/14826 98 Intermnedi ate 147

t ert - But yWoO(03853925 ( 4- ami no- 2-f | uor ophenyl -2-oxopyrrolidi Rc3Ampovasbamate A
solution of Internediate 95 (2.50g) in ethanol (220m) was added under
vacuumto 10% 5 pall adi um on carbon 8..54g , 50% wet). The resulting
suspensi on was stirred under an atnosphere of hydrogen for 16h, then
filtered through CeliteTM washi ng thoroughly with ethanol. The conbi ned
filtrates were evaporated under reduced pressure to give a grey foam which
was purified by SPE -SCX (eluting with 10%0.88 (specific gravity) aqueous

ammoni a g4 ggitagaiqil) to give the title compound (1.985g) as a white foam
10 Mass Speet &1 S Il—%&l nd. 31 In errredl ate 148 tert- But yl
(39) - 1- { 2¢4PUB )R ot ‘ A1 A =--"=-a i di n-3-yl carbam

ate A sdt mlllféml @flnqemeémma%ﬁ @t5@g)lm7eﬂéa®011@¥0mlh wap hydsd ender amug ol H0%was
cool ed 3 galladiiti rv@iedarboh Y1154 I, GO wat)d The eatikifly SE&HEBni whd Hirdtdhdandy dr ous

pyr ;S' Be dtblodBRIL Jof wﬂo%@at#a@@&% Uhahantta ?ﬁ?&%ﬁ'é@te@@ vs%l%é tﬁo?&@hl?t\bl’ﬂ{ ed f or

2h I n,co e note ear .to yello

o ot amoFUERS i o B S RGN Bl s et b TS %Y Al ot e
di | ut ed \/V(}tl‘ﬂl ‘mmuaﬁ%ﬂ W hed CXi (eltingmyith 49% §-88 6wreeific HREhED BovAREAMINER yel | ow

or gani c. ih agthanolpe gikeitteditic kydpanld ¢bP5 g as 4 whitedehnevapor at ed under nitrogen
to gi Vey ddeé fectidh: iFduddMMTizgh was purified by SPE (silica, eluting with DCM
then ethyl acetate) to give the title conpound (0.068g) as a white solid.
Mass spectrum_ Foynd: M+H388 Internediate 149 25

N-{ 4- [(3%}—‘?—%34—4332 oxopyrrol i d| n- | -yI ]- 3 fl uorophenyl } et hanesul f onam de
hydri chl éari-Betyl(38 | dsuiforylipns Rnyl}-268 bratbeniatq 5 ) was
treated wi tscbluﬁ(ﬁﬁ&fyﬁiteﬁﬁﬁdﬁltd ey (0(1@) ﬁnhﬁhyanads BCM (1@11) wa@lafole@rto@t’ osjdeer e of

ni t roggﬂ nfxtPJgel@ al@HEsed &ﬁﬂen%&@p%tﬁmkh %&i;s (?%Eﬁﬁﬁ I@ﬁdnld 'ax?cprr\r@?rz ﬁlﬁﬂ&ry pted
fotg

(Cia, el dtionge (pERR A, it 1 o 0, ien oibrgata pot MG oom

(o 0559) tim @rﬁyobfeae\mterqrwesfal pinka sThg piolutien) was ablowed <p| varm, toera9m ng wit h
DCM net haeroper@u8 Sdiltsy wﬂqnéhnmdammm with Bdurdted dgdiga bearbhumatd. iThé geltoenpound

ﬁ( Pi %:»gg) %1@&% ARy drdfh §§ic dpordieiitler Aitfped 88 giveé 2 p Bﬁfssﬁdse Qcﬁs 1.
Wl ey, y%@lﬁcal}eﬁixs % § b\}%’%&ﬁ hci< el nélv%h( 9@‘%{)@‘ gm%%%&geggo gilrg Qﬁ'e t] P
ompound 8g as a white soli
Mass spectrum: Found: MH" 388

:;

Intermediate 149

hydrichloride

A solution of Intermediate 148 (0.066g) in methanol (Sml) 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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40 In vitro assay for inhibition of Factor Xa (1) WD 03/053925

PCT/ EPO2/ 14826 99 Conpounds of the present invention (Exanples 2, 19, 20,
21, 22, 28p03A539738, 83, 85, 89, 90, 102, 105, 123, 124, PRI/EPMZVIS26\er €
tested for their Factor Xa inhi bltory activity as determned in vitro by
their ability to inhibit human Factor9%a in a chronpgenic assay, using N a-
benzyl oxycarbonyl -D-Arg-@ y-Arg-p-nitroanilide as the chronogenic
substrate. Conpounds 5 were diluted froma 10nM stock solution in

di met hyl sul f oxi de at appropriate concentrations. Assay was performed at

room t enihdoid of SHelesbit fihvhtiGOExhrapled 1 10f 20, 20 33i53; $40183, 85186yl Nall,
ISnM CaC1210281|dS71(%@ lﬁo%aiﬁp Q/Qre%k?é%'}o g‘fq o%g%a r&xﬂ}flalry EICE:BOI{E}' sodcete%gggci"S U m

Qun | on of
t he subst"r’ ate B’( Fl?er‘fa qe%ﬁ% inhht WB‘M ar B‘a‘tf’ r8ﬁ‘°$%é° §5Ls%r}‘é’é}gé‘f fer 30mi n
Wit h t he baaaxyenbasyl- Edy@éﬂhAmmtsnpmhdp asnth¢ plireregenic substrate. Compounds

H D- PHE R diRGeddidm s 0om@Mtydckeblatién inBibdRHsulibddOatapprbpaas condpfatiof | uor o
Pl us pl at &L AEe perfMREE ot 36 tQn Rkt %n %ffabwl@ g "ﬂﬁzg cilo obtain
Fstial. it hi

1 C50 val y a I u3| t(r) I n
vitro ass ymM]ﬁa& %’gl%’kacg’hglga/% PP itgr% ¢ of the
present i h\Fé’ﬁ‘%HO s @zymae piges prencybyist rfOTF iy Priggato) addition tabrike subslratyi ty as

determ ne(_ﬂnal reond. bf 200pivD)t Hel reaction Iwas ytopediafilei 3fintin iwitivethe sdalitfoarof Xaytem a
f1 uor oge Riypsin aEBNor &S HIYPRECHNIARS-ElBronRiEOR,- BloYSY IHIBYE W -Teca gi Ni ne

am de as &rabh&g Igiﬁ%{tﬁrﬁagéf? ?rte{ea&égd tocrggﬂ?fgyﬁlg abé’%a%ce atlidg%%h flro Badh 10mv|ay

st ock sol t|o ratlons

was perfd f?é(f] Hivere S&@H?"ég‘ﬁ%t}vﬁéBﬁﬁf?r’érXIé‘ﬁnm sting 20 of. 50nmM
Tris-HC, 150mM Nadl, 5nM CaCl2, pH 7.4. containing human Factor Xa (final

conc. O Iﬁvﬂ%@@s_ldymdm@mmmm enzyne were preincubated for 15min
D OF oL ARG blindthas! Yot gpe%&gg,h&ngaﬂ 03te £QOF for Gheir Radtbr xd ihibifsRF 1 ON Vs

t t
DL PrE. PEE A TR g R IR < T g Fostr 5 I PR used 1o

H D- PHE- PRY!
noni t or PQEYr Bikge Rbedapinen! wgblsmB@x&lmlﬁycahlbmlwm <8 thp flugggentin ai n | C50
val ues t lsebstrafs. Gatmpounds evemndilupsieffomsd b@mMcitocki soluBas éf dimaindsubfbtidé @t ) .
tcﬁlecgl at |a9ﬂoﬁﬁaté@on¥éh'trﬂﬁ§1 ﬁsaywis%%ﬁﬂed"&t {ogﬁbéﬁﬂe?gtﬁle LR bahe c&iswﬁﬁ’é Ugof er |
of the synaﬁ]?ﬁ%%l elI58 coNne;ﬁrSf%X/I gesf é%f‘g‘; contamg’ﬁq}uﬁ’elaﬁ%ﬁ)/%x%lgglglr I bed in
vitro as$8¥s POQ—%] ]r ?Qm@ﬁlﬁ}db?rtdeﬁ’zb"i‘?ﬁlvfﬁr? Brejncdbatqd, for yL15min @rigy i) y
conpoundsdditiorofthKsubstrite (Einalfcohe o€ 1Q ) ThivirdaBticampls eopied after Bhrs4vithshe 6, 7, 8,
9, 11, 38difién oflB-D-BHE-PRE- ARG, ChlotomdtBylketbhe. 2R LII2 Analdsd fludtimetddwasdfed 27, 28,
29, 30 :%J-’mc’)?}gtor ﬁg‘ores%érce o 489 nmIRcitati %535111911 %&sig@%’o&iﬁ?’m%gégb %ég’es tlé}e6 , 4T,

48, 49 afa weré anag/sed using %ctm asel:_@sand “fit

Calculation of Ki values:
Ki =1ICs¢/(1 + [Substrate]/Km)
The Ki value for the above assay can be obtained by dividing the ICs; 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 inhibitory activity.

Preferably compounds have a Ki value of less than 1pM (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,



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,wW008/0530¥, 108, 110, 111, 112, 113, 117, 118, 1PQI/EPAY1481@2, 123,
125, 128, 129, 132, 133, 135, 136, 135 138, 139, 140, 141, 40 142, 143,
144). More preferably, conpounds hav On ki value of less than 200nM
(Exanples 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, WD 03/ 053925
PCT/ EP02/6348R 65, GI06B, 63, 70671, 7554, 557 76,68, 7899, 80082, 83,8479, 8647, 95 89,84, 77, 78,
79, 80, 83, 98334, 851.96357, 98609, 800, 188,10891059106, 1872.10831109412, 993, 196, 1A/, 98,

99, 100, 2.1 152, 123,
59, 190, 42y %3’?3? %?%3*’%38 *3%8%371% 1%%3‘601@01‘92?313 ’1%’2 VIS 124
. even HOFEPSE legs foan J09M £l 8¢ 3140 357> Bnbi 120WM (1, 2,
3, 4, 3 13,13 16,1117; 18_L29 20321, 84,24, 261 87, 28529, 3¢, 3613, 38,39, 400 41,212, 4244, 435, 26,
27, 28, 28,47830s8, 49650,33,5538, 68394, A072,43, 76427, 74379, 46L.82483, 84,483, 86} 87, 883, 49,
50, 53, 192533 @5296@‘} 10001047 %07, Yi50 115 125712171322 72% 1501 §213%81356 , 85, 86,

87, 88, 2 3% 171, 122,
128, 129, 1%3%% %21323 l%gban% %@%Pfeiea%’% mpou d&%"avela ‘Villtﬁ P lessiibs

pref er abIW%ﬁp%&nﬁg B elZa 1ki4y kD U6 135 18, 82.20; a6, 27 L9, 130 3,383%, 7, 8,
11, 1210 18, 41142, 48544, 16, 46]47, 43,89, 50955,20, 622484, 735677, 28,,7928), 82R3, &) 87,38, 38, 39,
10 40, 4Dy, 42974100, 4&11&510&@10'%2 9, 140.128029,503, 34, 196.138440,/011, 77, 78,
79, 80, qg g 433 87, 91, 92, 97,100, 104.’ 107, 109, 110, 112, 120,
122, 128, iéb i 134, 136, 139 140 141, 142, 143, 144). Method for
measur errent of pr ot hr onbin tine (PT) 15 Bl ood is coI | ected into a sodium
citrate <d\dthy - ont@f f i Ume §PF)i nal concentration of 0.38%
citratgs E?d)@ismon@tegeﬂte raadoeﬂmayu&@mlﬁﬁoﬁlq%’blgag t0fgiveial ﬁ@u Q6hcbhtR@ign SAMPI es at

1200 X9 fe0fgo, ARM. nm;ma%éﬁqgg;;eg o EpfikatloR P LS 6 Aol i RAARE © .

cuvet tes contain arin
ei t her g‘é’i“t" Bt*5 -89% DMSO for control or 251| L of test corrpound 20
(di ssol vdePH tex/serfprncdiat 36 dn plastingreattenenitaiigss magetie baljieowng 549% DVEO
final inofiskay) pdsna and Ritkn R25aL iof2.80§ DRSO foe ohthd of 26l ofl @3t eddibound

ggpclepﬂ q&g&weu 91n mms@tah@qlméﬁ o) @aeﬂﬂandcyy%tﬁﬁsom'gveﬁo X% UbRISOS kD Ghibat ed

re ad rising
| yopht | | Sap &, PgreBfBuRE St Py e aﬂ dgﬁﬂéﬁ?fﬁ%@ﬁf ot Py S 0
reconst i tHYSYE: iTHisdnixturg is éﬂ“t&%deﬁ" difech00uL. pEttgemboplastin
i nstruct ingxtsie (Ompaididg t lyophilised Zavbuthélrdzrtﬂrqplubtmplaa&tqahlmn xchloride whieh tis mer i s
aut omat i gedohtitstb@int GsliiRhafPBE peruRMutabiuter’ st[i;hgm MsFRtions). O0hGdditidher ti me to

clott hﬁ?l tﬂ@tﬁrcfanﬁ)%?fégn@ﬂr{l&&% Rl e?‘lkngn%cQ gt?ds A &SJ“EBIJ’@T 8?§&9nds)

Met ho 0 Drot ronb
col | ect e lqug 0 HesUUF (tmciattineayes ?S?TG?‘? &‘}P‘T?lafaf‘ &or 13““%38 e i 0

concent r 69088)of 0.38% citrate. Plasma is generated by centrifugation of
citrated bl ood sanples at 1200 xg for

Method for measurement 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 cassettes 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

automatically 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 analytical methods




20mn at 4C. The PT test is perforned at 37C in plastic cassettes and using
a MCA210 M crosanple 35 Coagul ation Anal yzer (Bio/Data Corporation). For
assay, 25wolo3o$39p3 asna contai ning test compound at conceRCT&PODNMS26 angi ng
from0.1 to 100 uM (made froma 1 nmM stock solution in 10% DVSO and
plasma) and 25 ul of Thronbopl astin dod us (Dade Berhing) are

automatically injected into the cassette. Upon addition of the

Thronbopl astin C Plus, the instrunent determ nes and records the tinme to
clot (normal range for human plasma is 10-13 40 seconds). Ceneral
purification and anal ytical nethods WO 03/ 053925 PCT/ EP02/ 14826 101 LC/ MS
Met hod Anmmgp@{hompm was conducted on a Supel cosil LCABZ+PLUS col um (3m

3.3cm X I { (VH anmni u cetate in
wat er (s i;aq @)Lé W cgg%m%?daon ?on?etlccﬁé‘c%‘% %Lgéo/c T&P %b

(sol vent BymmyD) ﬁb‘t‘f‘ﬁ@"tp@l "o RCReH endiP0b M gragnivat acglaly i wetes (sobenbap,

0. 7- 4. 25 naind U586 a@tanitipo@d 04052 BCO,Hiimwtats (HORHEB), Jusidg Fhebfollowingtehgiod 00- >098
at a fl ovgradit 000.7 InifidtésN0%B, ®@F-4 2PHBLREN0L) 100TBE 4SS nSRARSE [RYBYE)3-98r e

recorded gn A 'fbé—O»G%B\é%g%@trﬁtQ S %ﬁﬁﬁkﬁﬁ%ﬁ%}&ﬁ% qﬁas@g%e%hfgwgfw ay

positive lon t1o I ve

el ectros F}%X‘r T, s pegiropmstey ysipg, elgp pr(‘?(/lpPBm"en‘BPléQf’L‘}P ar | on]
modes. ' H®Swvedpaive MH gad MPEeH ulalslomj oaelemﬂ&may BREXtiOOMstiond 681 onet er
usi ng 10 etertagize QyIHS) maleenlason] edsxt er nal standard. 15 Bi ot age' m

chromat ography refers to purification carried out usi ng equi pnrent sol d by

ot o packedt Vi R éﬁe'vtvé‘rerregoq T of8 o by, B cobblla sPEeRdt e o 1 ne

mat eri al GERMSsilencas thaexternghstandaids or nance | i qui d chr omat ography on a
HPLCABZ+ 5m col um (5cm x 10mmi.d.) with 20 0.1% HCO2H in water and 95%

MeCN, 550 Bvatage™ (dBronlrdgdpRytefdtt td pisrifRstidn@rteal du@ml @ﬁﬁene Bd1d BY UbyaRn

0%, 5. o ap el st Myt 00 ol A AR Pacuiyuh Rt utes

95-->0%B at a flowrate of 8ml m nutes' (System 2). The G | son
202- f ractMess disiciedcewserremsefensi igguetddsoyhere V6 Phtidlorns IpmsfedSychighbmet er on

det ect i ngpetthamaines Bqid chrohgto@sihy odm HPCTCABDO bluﬁ chiutnd (5@1‘1 ers)nﬁxpl d) Withation
E;P??dgg!s(ﬂl%quf W@atsﬁ:gﬁ i’i%)Me@I\p@@S@a@f(é éth) u‘a ﬁkﬁ i'z\n Isﬁ |Ofa or
chr oma'? ogﬁ’T %nq e%%? e “PBS Oglg(? ng?%% #f_é G étn@g“t?%/ d )?B te&d wit %
.9-9.0 minutes 30—-+95 %B, 9.0-9.9 minutes 95%B, 9.9-10 minutes 95—0%B at a
flow rate of 8ml minutes™ (System 2). The Gilson 202-fraction collector was triggered by a
VG Platform Mass Spectrometer on detecting the mass of interest.
25
Hydrophobic frits refers to filtration tubes sold by Whatman.

SPE (solid phase extraction) refers to the use of cartidges sold by International Sorbent
Technology Litd.

30
TLC (thin layer chromatography) refers to the use of TLC plates sold by Merck coated with
silica gel 60 ,s4.

35



silica gel 60 254 35 WD 03/053925 PCT/ EPO2/ 14826 102 Clainms 1. A conpound
of formula (1): 2 R R N-SOO NOI X | Y 5 whereini R
representwoasgsoep selected from T coz Z -(Calk Z S OPBTXEPA2/14826
-(C-3)alk 2z SS S1 Z S each of which optionally contain a further
heteroatom N, Z represents an option®#2substituent hal ogen, - CH2ZNH2, - NRaRb
or -CN, 10 Z' represents an optional substituent hal ogen, -CH2ZNH2, or -CN,
al k represents al kyl ene or al kenylene, T represents S, 0 or NH R2
represents hydrogen, -C7-3al kyl CONRaRb, -Cl-3al kyl CO2C1 al kyl

-d -3al kyl norphol i no, - 15 CO2Cl-4alckyhs or - Cl-3al kyl CO2H, WO 03/ 053925
PCT/ EPO2/ 14826 103

1. A compound of formula (I):

RR

N//s\\
| I OO

ITI @)
)
Y

wherein:
R! represents a group selected from:

-(C2_3)a1k—@—2' A I S\

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, -CHaNH,, or -CN,

alk represents alkylene or alkenylene,

T represents S, O or NH;

R? represents hydrogen, -Cl_3a1kleONRaRb, -C,.3alkylCO,C; 4alkyl, -C;.salkylmorpholino, -
15 CO,Ci.alkyl, or -Cy_;alkylCO,H;



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, eacwomB/osdmeth is optionally substituted by 0-2 gromp3/Epet/eseed from
hal ogen, -CN, -Cl1 al kyl, -C24al kenyl, -CF3, -NRaRb, -NO2,

“N(Q . 4l kyl ) (CHO) . NHOOC! 4al kyl , - NM@B2R, ' Codal kyl ORd, -C(OR, - 5

C(O NRaRb, -S(OnW and -S(O 2NRaRb Y represents (i) a substituent

sel ected from hydrogen, hal ogen, -CN, -Cl al kyl, -C24al kenyl, -CF3,
-NRaRb, -NO2, N(Cl al kyl)(CHO, -NHCOC -4al kyl, NHS2Rc, Codal kyl ORd, -
C(O Rc, -XhéprévBiaRiphenyB(OR" Ror 6 anemts(ed) RoiReRbor mm-afomakic [i’m:@rgclyaltq:r g@auh or 6
menber ed c%&aﬁ{xfy@%&t eﬁe naé}aa%rﬁ Blebtsd RBMEOORYS! §,Cealll OF WhieR 1 @ptﬁbnlally at | east

one heterg th e 25 ol sse%c m. J (‘dﬂ 4 1"“@ lﬂ(@h?l
S‘(Jgitz')m%% B g)yzdeﬁcf,r cﬁg%cﬁg&g? F@Eﬁm@’ ok il S%Rﬁy % @NRaRb

-S( O nRe,C( NRERRRS, 2, -SERINRERE 0 & r| ng N - and - N(Ra) (S2Rc) ;
15 Ra and Rb independently represent hydrogen, -CI-6aI kyI or toget her with

the N at apgo. il 6l s&b&%ﬁ%fgaecaq%wﬂg@l %agﬁ;’n JCchMauqFre@

from 0. NCBr S Righa I RC kit L neiel) Lo el ot

het er oat dFODR’, ng "Rt e8@yR° 00 5&(0)2NBp‘?‘ eSeri) Pl&?(nd or a RET eprEberd s
- C1_6alkydromatié drglon-apmatseittaodyyiir gogroodtaininglht Badt loyd heteroatmre peleseinften 0- 2; and

phar maceys 'I\‘?@xl § %a@ﬁ&f‘%ﬂﬁ&qg @ptfgﬁa{l \sabskiHER Uylves 80fps sélectél KAATAWAEL, acsOr di ng to

claim1l er ) el ec §0 hydr ogen,
hal ogen, W@ 43a| 8?‘9)%%54%r@ﬁ5’#% f{é%%&\ﬂz?aliﬁ Fh r‘ﬂ:(()%ﬁ Y °
- N( Cl4al @(@wﬂ% SO SHORNRIN Iy, Sk eE PN, NG N@&S@y&):
C(O) NRaRb, -S(OnR, or -S(O2NRaRb, (ii) phenyl optionally substituted by
2 gr Q4N .58 REGide nﬁmg(re &b BoMogenNS, called, c&'tdfgé{hcr witi e N at¢etiywhidiRaRb,

CI) 4al kyl q
N Rg) (é@d 3re b?‘l MreT ém(n@&l eteroc?ﬁ all ’talml'}gn an

non- aro
het er ocycﬂdfl’(t,‘oﬁ"i‘lcﬂ?& ’EéﬁchatF%frﬂ‘Q %ragt 015‘}?8*‘1 ef‘&’ﬁ&f&?%ﬁ’?’ ‘gag%?'edm‘?r om0, N
or S, eamngmalbmhwhqtgowpmubwwpae repraserss 8@ected from - S(O nRe,
- S( O 2NV\RE reeddntsoC, lidRa) (SO2R), or (iv) when R represents -(C2-3)al k Z
or - (68-®)Bbksefits hyard@nd3 83ARAD PCT/ EP02/ 14826 104 Y represents a 5 or 6
menbered aromati C non-aromati ¢ heterocyclic group containing at |east
one het er'bEPSH"EY qgct ed from0, Nor S each of which is optionally
substit ut@épbz}m@c@hcaﬂy acceptable derivatives thereof.

2. A compound according to claim 1 wherein Y represents (i) a substituent selected from

25 hydrogen, halogen, —CN, -C;4alkyl, -C,4alkenyl, -CF, -NR?R?, -NO,, -N(C,4alkyl)(CHO), -
NHCOC, salkyl, -NHSO,R®, CyalkylOR®, -C(O)R’, -C(O)NR'R’, -S(O),R’, or -S(0),NR'R’,
(ii) phenyl optionally substituted by 0-2 groups selected from: halogen, —CN, -C_alkyl, -CFs,
«(CH,),NR°R®, Cy.alkylOR®, -C(O)R®, -C(O)NR’R®, -S(O),R°, -S(0),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(O):NR’R®, -NO,, or -N(R*)(SO,R%), or (iv) when R
represents

_(c2_3)a1k~@z

or

-(C2_3)a1k‘@—2'

S



groups selected from hal ogen, -CN, -Cl4al kyl, -CF3, -(CH2)"NRaRb,

(CH2) NNHRaRbCH2CONH2i Co_4al kyl ORd, -C(O R, -C(O NRaRb, -S(O "Rc,

-S( O 2NRaRbI3B53923 de to a ring N, -CHO, -NO2, and - N( Ra) ( 8OTWP02/B182A
conmpound according to claim1 wherein: R represents a group sel ected
from coz T\ S -(C2-3)alk z S Z -{@-3)alk r7 S Z represents an
optional substituent hal ogen, 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 aromati c or non-aromatic heterocyclic group containing at

| east ong 113: @Jn%a& oI5 %%é?l%e?eq abdn2it Qr ndh-Bomtic BAGHcyefic Wals Boﬂtaﬁmﬁ@hﬂ onal l'y

substi tuted b rou -

NRaRy, | Y e "b}:%)ﬁ}“@% %%ﬂﬁa%ﬁ%h%?ahg ot aé@%ﬁ; 30N

r epr esenteEoups ) lesteds P’E}enthakoé?fécté‘aNsrrdFrH | A

- C, 4al ky (CH)RFB*R°CHYBARHL,, CfEHIIORRaC(O)R], o)q@) )P&K@RB sg@mm

- S( O ZNRade 184 rifg N) -CRITE N0, @d (RGO, ®). menber ed aromatic. or non-aromatic
het er ocycl i c group cont a| n| ng at | east one heteroatom selected fromO0O, N
or S, each of WhICh |s naII substituted by 0-2 groups selected from
hal ogen - Cﬁlcom@ |agSArd m m ¥ NrRb, -(CH2)"OR, -C(OW -C(O NRaRb,
-S(O)chRICPZQ'SelSQQWaM’CCdI@Hand Rb i ndependently represent hydrogen,

-C _6al kyl or tggether with the N ato which they are bonded forma 5-,
6- or 7- nenbg S i ihg Jpptignal |y contai ning an WD 03/ 053925

PCT/ EPO2/ 1482H S elected fromO, Nor S and are
optionally S . es . gptionally the S heteroatomis
substituted by O i.e. represents S(O),,, Rc represents -Cl-6al kyl; n

represents 0-2; 5 and pharmaceutically acceptable salts and sol vates
thereof. 4. A compound according to claim 3 wherein Y represents (i) a
substituent sel ected hydrogen -CN, -Cl4al kyl, -CF3, -NRaRb,

-(CH2) "OR, Q - Rb, S( 2NRaRb, (ii) phenyl
optionally s(fc-(b %Qﬁgut \e -2 groups sel%cte

10 hal ogen, -CN,
- Cl4al kyl , -CF3, - RaRb, -(CH2)"ORc, - -C(ONRaRb, -S(O"R

and -S(O)ZNRaRb (|||) a 5 or 6 nenbered aromatic or non-aronmatic
het er ocycli c group

-(02_3)alk—@~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,.4alkyl, -CF;, -NR°R®, -(CH,),OR’,
-C(O)R®, -C(O)NR'R®, -S(O),R’, -S(0),NR'R";

20 Y represents (i) a substituent selected from: hydrogen, halogen —CN, -Cy4alkyl, -CF, -
NR*R®, -(CH,),OR", -C(O)R®, -C(O)NR’R?, -S(O),R’, -S(0),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,_salkyl, -CF;, -(CH,);NR’R?, -(CH,),0R’, -C(O)R’, -C(O)NR’R", -S(O),R’, -

25 S(0):NR'R®%

R? and R® independently represent hydrogen, -C.calkyl or together with the N atom to which
they are bonded form a 5-, 6- or 7- membered heterocyclic ring optionally containing an



containing at |east one heteroatomselected from0O, N or S, each of which
IS substituted by a group selected from -S(O"Rc, -S(O 2NRaRb, or (iv)
when R rwpresssns -(C2-3)alk \ / Z or -(C2-3)alk / Z SpCampoZi4sepr esent s
an optional substituent halogen, Y represents a 5 or 6 nmenbered aromatic or
15 non-aromatic heterocyclic group c ai ni ng at | east one heteroatom
selected fromO0O, Nor S, each of which is optionally substituted by 0-2
groups selected from hal ogen, -CN, -Cl4al kyl, -CF3, -(CH2).NRaR',
-(CH2) .OR, -C(OR -C(ONRaR, -S(O"Rc, and -S(O 2NRaRb. 5. A conpound
accor di( NCaddiiofid] dieté chtdh Vdlergedt fidgn DO N S ahd Ave: optiEhallgl' s]}lbd;tiﬁ&d&}ccg/buk@, 1 X |
Y 20 (I : | G ; rom WD 03/053925
PCT/ EPOZ}AQ tl\sqghgl&%%s hﬁtﬁf’ét%‘ﬁ%r e %l%@f.%%r%%%_@% alk 2 Szl S\ -(C2-3)alk
7z 7 s Kropeseps Cralkyly oach of which optional ly contain a further
het er oat Ormem,esents 0-2;

5 and pharmaceutically acceptable salts and solvates thereof.

4. A compound according to claim 3 wherein Y represents (i) a substituent selected from
hydrogen, halogen, —CN, -Cjualkyl, -CFs, -NR’R®, -(CH,),OR", -C(O)R®, -C(O)NR’R’, -
S(O).R%, or -S(O),NR?R®, (ii) phenyl optionally substituted by 0-2 groups selected from:

10 halogen, —CN, -C,_salkyl, -CF3, -(CH,),NR’R®, -(CH,),OR", -C(O)R®, -C(O)NR’R?, -S(O),R°,
and -S(O),NR’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),NR°R", or (iv) when R’ represents

-(C2_3)alk—@z

or

-(C2_3)a1k—(/E—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, 4alkyl,
-CF3, -(CH,).NRR®, -(CH,),OR’, -C(O)R®, -C(O)NR’R®, -S(0),R", and -S(0);NR’R".

5. A compound according to claim 1 having the formula (IA):
2 1
R
e
7\
OO

AN
o

< —Z

20 (A)
wherein:
R’ represents a group selected from:



Z represents an optional substituent hal ogen, -CH2NH2, -NRaRb or -CN, Z

represents an optional substituent hal ogen, -CH2NH2, or -CN, alk represents

al kyl ene wo oalok®eyl ene, 5 T represents S, 0 or NH R2 repcegPat/s48he/dr ogen,

- Cl1- 3al kyl CONRaRb, - Cl-3al kyl CO2C14al kyl, -C 1. 3al kyl nor phol i no, -

Co2Cl4al kyl , or -Cl-3al kylCORH, 10 Xm\épresents phenyl or a 5 or 6 nenbered

aromati c or non-aronmatic heterocyclic group containing at |east one

het er oat om sel ected fromO0O, N or S, each of which is optionally

substituted by 0-2 groups selected from halogen, -CN, -d.4al kyl,

- C24al kenyl , - CF3i NRaRb -NQ2, -N(CLl-lalkyl)(CHO, NHCOCl4al kyl, -NHSO2R,
O) B

CO04al kyl ORd, C( O NRaR R, and -S(O) 2NRaRb; 15 Y represents
phenyl or a m- e AEN- aromati ¢ heterocyclic group
cont ai ni ng at het er oat gmrselgcted fromO, N or S, each of which
is optionally SUbsSYTt ut ed by 0-2 groups selected from halogen, -CN, -Cl

al kyl, -CF3a -(CH2).NRaRb, - (CH2)"N+RaRbCH2CONH2, COal kyl OR, -C(O R,
-C(ONRb, -S(O"R, -S(O2NrRb, =0 20 oxidetoaring N. -CHO NO2, and
-N(Ra) (SO2R); Ra and Rb independently /regy esent hydrogen, -Cl-6alkyl, or

t oget her vviththeN to which t ape bopded forma 5-, 6- or 7-
menber ed he{&y,pall /o optionalTy cgnt al @ an WD 03/ 053925
PCT/ EPO2/ 148263 107 ®dditi onal heteroatom sel\ect/éd' from 0, N or S,

optionally substituted by Cl4al kyl, and opti onally the S heteroatomis

substituted by O i.e. represents S(O) ., ., Rrepresents -Cl-6al kyl; Rd
represents hydrogen or - 6al kyl ; 5 ents 0-2; and

phar maceut i ca(tj ta rder i vatl th re 6. A corrpound according to
clalmlhavmg hefor (IC) -SOO NO1 X | Y

each of which optionally contain a further heteroatom N,
Z represents an optional substituent halogen, -CH,NH,, NR°R® 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, -C1.3a1ky1CONR"R", -C,.alkylCO,C, 4alkyl, -C,_salkylmorpholino, -
C02C1_4alkyl, or -C1_3a1kle02H;

10 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,alkyl, -C;salkenyl, -CF;, NR°R®,
NO,, -N(Cpsalkyl)(CHO), -NHCOC,jalkyl, -NHSOR’, C,salkylOR?, -C(O)R°, -
C(O)NR'R®, -S(0),R’, and -S(O),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 S, 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,, Co.4alkylORY, -C(O)R®, -C(O)NRR®, -S(O),R°, -S(0),NR’R®, =O,

20 oxide to aring N, -CHO, -NO,, and -N(R*)(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



(IC 10 wherein: R represents a group selected from z zZz / / T1 S
-(C0-3)alk zsz2 S -(-3)alk z2 22 SS -<~' S S each of which

opti onal I'womensaesn a further heteroatom N, Z represents amCOEPODNMRR6
substituent hal ogen, -CH2NH2a - NRaRb 81é CN, 15 Z' represents an opti onal
substituent hal ogen, -CH2NH2, or - 1 | k represents al kyl ene or

al kenyl ene, WO 03/ 053925 PCT/ EPO2/ 14826 108 T represents S, 0 or NHL R2
represents hydrogen, -Cl_3al kyl CONRaRb, -C, 3al kylCQ2C1- 4al kyl ,

- Cl1. 3al kyl nor phol i no, - CO2C1-4al kyl, or -Cl_3al kylCO2H, 5 X represents
phenyl  oradéitibnad hetroamib e¢letedafromed,i N @r S,naptionallynbstituteéd thgr@aalkyli engr oup
cont ai ni Q)Qné’r{all ﬁﬁ%{he%&at&ﬂs%ﬁ&ﬁ%u%@@@Fe@fés&ﬂﬂ((ﬁ% N or S, each of which
is optio lite 2 groups selected from hal ogen, -CN,

L C1al kyf PRl é?%{?’( _NRaRb, -NC2, -N(Cldalkyl)(CHO).

- NHOOC1.- 4?a|rmwsentmhrs@meor&;4 hréyl ORd, -C(OW - 10 C(O NRaRb, -S(O)nRc, and
- S( O) 2NRaRbpresénts@py;esent s a substituent sel ected from hydrogen, hal ogen,

-CN, - Cl4ad kpbkmaceliddl k&opthble derfolidies thiiBafRb, - NC2, - N(Cl4al kyl ) (CHO),
NHCOC14al kyl , NHSQ2Rc, C04al kyI ORd, - C(OR, -C(ONRaRb, -S(O.W or

-S(O 2NRaRh; 15 and Rb | den represent hydrogen, -Cl.6alkyl, or
t oget her SniCATPPHE Nc‘é’f‘éiﬂﬁ"c? 'ﬁi‘% ]@(ﬁﬁnded forma 5-, 6- or 7-
menber ed heterocyclic ring optk naI | y,tcontai ni ng an additional heteroatom

selected fromO, Nor S optiona\ly ASubstituted by Cl4al kyl, and

optionally the S heteroatomis %3}5\{tuted by 0 i.e. represents S(O),,:
| ! 0O

0)

< —Z

{10
10
wherein:
R! represents a group selected from:

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 alkenylene,



20 Rrepresents -Cl_6al kyl; Rd represents hydrogen or -Cl_6al kyl; n
represents 0-2; and pharnaceutically acceptabl e derivatives thereof. 25 7.
A conpourmoagosivedi ng to any of clainms 1-6 for use in ther pY/EPB2/14826
pharmaceutical conposition conprisin conpound according to any of clains
1-6 together with a pharnaceuti cal gggrier and/ or excipient. 30 9. Use of
a conpound according to any of clains 1-6 for the manufacture of a

medi canment for the treatnment of a patient suffering froma condition
susceptible to anelioration by a Factor Xa inhibitor. 10. A nethod of
treati ng Brepbcnes®, OsatiNHeri ng froma condition susceptible to anelioration
by a 35 Factor Xa inhibitor conprising adm nistering a therapeutically

of fecti v euquDuts Hadeer CRAMIEORRIE! € MichCoRWaRl, L, Jimdrpforin)-

CO,Cy4alkyl, or -C,.3alkylCO,H;

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, -Cy salkenyl, -CF, NR°R®,

-NO,, -N(Cj4alkyl)(CHO), -NHCOC,jalkyl, -NHSO,R®, CosalkylOR, -C(O)RS, -
10 C(O)NR®R®, -S(O),R°, and -S(O),NR'R";

Y represents a substituent selected from hydrogen, halogen, —CN, -C;.alkyl, -C; 4alkenyl, -
CF,;, -NR'R?, -NO,, -N(C,.alkyl)(CHO), -NHCOC;alkyl, -NHSO,R®, Co.alkylOR’, -
C(O)R®, -C(O)NR'R®, -S(O),R", or -S(0),NR*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 is substituted by O i.e. represents S(O)y;

20 R°represents -C;_galkyl;
R¢ represents hydrogen or -C;.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.

10. A method of treating a patient suffering from a condition susceptible to amelioration by a

35 Factor Xa inhibitor comprising administering a therapeutically effective amount of a
compound according to any of claims 1-6.

40



