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I NHI BI TORS Field of the Invention 5 The present invention relates to a
novel cl a&® oefioasdem cal conpounds, to processes for their pCprGganation, to
pharmaceutical conpositions containing themand to their use in nmedicine,
particularly use in the anelioration of a clinical condition for which a
Factor Xa inhibitor is indicated. 10 Background of the Invention Factor Xa
is a nenber of the trypsin-like serine protease class of enzynmes. It is a
key enzyme in the coagul ati on cascade. 1A one-to-one binding of Factors Xa
and Va with calcium ions and phospholipid converts prothronbin into
thronbi n. Thronbi n gykaysrrne efirrahrialsead katbodt ke rReRanbsm of bl ood
coagul ati on by converting the soluble plasma protein, fibrinogen, into
insoluble fibrin. The insoluble fibrin matrix is required for the
stabilisation of the primary eigliséfahé tnyeintign Many significant di sease
states are related to abnormal henobstasis. Wth respect to the coronary
arterj vascul at ur abnornal thropbus_ formation due,tQ the rupture . of an
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angi opl agikdieqP! CA) are often acconpanied by an acute thronbotic reclosure
of the affected vessel which requires i medi ate resolution. Wth respect
to the venous vascul ature, a_hi gh percent age of patients undergoing najor
surgé@y in the | ower extrem rggn t area suffer fromthronbus
formation in the 25 venous vascul ature which can result in reduced bl ood
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and unstab nlna,.t(o oe% o\;tésm acute vessel Closure assocl at ed
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25 venous vasculature which can result in reduced blood flow to the affected extremity and a
pre-disposition to pulmonary embolism. Disseminated intravascular coagulopathy commonly
occurs within both vascular systems during septic shock, certain viral infections and cancer
and is characterised by the rapid consumption of coagulation factors and systemic
coagulation which results in the formation of life-threatening thrombi occurring throughout
30 the vasculature leading to widespread organ failure.

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



WO 02/ 100830 PCT/ GB02/02721 2 narrowi ng (restenosis), and the prevention
of thronboenbolic events associated with atrial fibrillation, e.g. stroke.
They may wbe/1mese utility as anti-coagul ant agents bot h iPeTxGBoe/0zd
ex-vivo, and in oedema and inflanmmation. Thronbin has been reported to
contribute to lung fibroblast proliferation, thus, Factor Xa inhibitors
could be useful for the treatnent of sonme 5 pulnonary fibrotic diseases.
Factor Xa inhibitors could also be useful in the treatnent of tunour
netastasis, preventing the fibrin deposi2ti on and netastasis caused by the

i nappropriate activation of Factor Xa by cysteine proteinases produced by
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Summary of the Invention

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

R' represents hydrogen, -Cysalkyl, -Csealkenyl, -Co.zalkyINRR®, -C,.salkyINHCOR?®, phenyl
or a 5- or 6- membered aromatic heterocyclic group, the phenyl or 5- or 6- membered
aromatic heterocyclic group being optionally substituted by halogen, or R' represents a
25 group X-W, wherein X represents -C,.salkylene- and W represents -CN, -CO;H, -CONRPRS, -
COC,salkyl, -CO,Cysalkyl, phenyl or 5- or 6- membered aromatic or non-aromatic
heterocyclic group containing at least one heteroatom selected from O, N or S, the phenyl or
aromatic heterocyclic group being optionally substituted by one or more substitutents



3 selected from -Cl1_3al kyl, -C _3al koxy, -Cl1_3al kyl OH, hal ogen, -CN, -CF3,
-NH2, -CO2H and - OH R2 and R3 independently represent hydrogen,

- Cl_3al kyWomr/100868 wi th the proviso that one of 5 R2 andPR¥/Gm2/oLR13al kyl
or -CF3 and the other is hydrogen; Rb and R i ndependently represent
hydrogen or -Cl_3alkyl; A represents a group selected from 10 - CN Z
-(C-3)alk \ /| Zz -(C2_3)alkenylene /| Z Sz z --<~1 Z Ss NS/ W/ I\ Z
S, sz TSZS NNZrepresents one or two optional substituents

i ndependently sel ected from hal ogen and T, Wrepresents an optional
substituent -Cl_3al kyl, alk represents C2.3al kyl ene or C2_3al kenylene, 15 T

represe r pat sel e from O or N B.represents Qr nore
opt i onaPél%f}%%'? '%bﬁe%?‘%aqu)r]i rﬂ'ﬁ%%é&r b%r?g?ﬁ' Igrtff nelqagh, S%M{H N ‘?\(’]—:12) ’(gﬁg_' 288 “nor e
substit@Ehts selected from-CF3, -F, -CORH, -Cl.6alkyl, -Cl_6alkyl OH, -(Cl_
3al kyl ) NRbR, - (CO _3al kyl ) CONRbRc and - (CO_3al kyl ) CO2CL1. 3al kyl

- CONHCZR3ah# YR* GhtlependéhtiyHéplasent3sldkogePH.C - SkAGLeBalkil ih@Pfbviso that one of
'mzsg)zgiﬁmhk}'sl-&_%k% o@_%ﬁ%% tﬁg_ﬁ%gis d‘f sents -Cl_3al kyl ene-, -CO-,

- C1- 3al ky e i\ el R Y NS o-, - cHeNHSCRCH2- or a
direct link, Re represents phenyl, a 5- or 6- nenbered cycloal kyl or a 5-

or 6- nBibed Biindependeryly Fepreht bydrogemome .adlkyeast one het er oat om sel ect ed
fromO, Nor S each of which is optionally substituted by one or nore

substi t gﬂ %g - 3al kyl, -C1. 3al koxy, -Ci1-3al kyl OH,
hal o nﬂ?%ﬁéﬂ%:(é?p - ‘9&% and -OH, or WD 02/100830 PCT/ GB02/02721 4
(iiti)y“a second ring Rf which is fused to the heterocyclic ring, wherein Rf

r epr esent a 5- or 6- nenbered cyc I?(II group or a 5-_or 6-
menber ed & ot er oc%ﬁ(l (e Np., cont g {0  at_| east one efoat om
sel ect ed f plor €aRld The fHsEd bi & ¢ gréfeep)akenylene z

S

/ N\ / AN N
03 < 4T
T ° W S \W/
N—N

Z represents one or two optional substituents independently selected from halogen and OH,
W represents an optional substituent -C_salkyl,
alk represents C,.salkylene or C,salkenylene,

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

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

or more substituents selected from -CF;, -F, -CO.H, -Cisalkyl, -CsalkylOH, -(C..

salky)NR°R®,  -(Co5alkyl)CONRPR® and —(Cosalkyl)CO.Crqalkyl, ~CONHC,zalkylOH, -
20 CH,NHC,.zalkylOH, -CH,OC;_salkyl and —CH,S0,C;salkyl;

(i) a group -Y-R®,

Y represents -Cisalkylene-, -CO-, -CisalkylNH-, -CisalkyINHCO-, -C,salkyINHSO,-, -

CH2NHSO,CH_,- or a direct link,

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

substituted by one or more substituents selected from: -C,.salkyl, -Cq.salkoxy, -Cy.salkylOH,

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



optionally substituted by one or nore substituents selected from

-Cl_3al kyl, -Ci1.3al koxy, -C1_ 5 3al kyl CH, hal ogen, -CN, -CF3, -NH2, -CO2H
and - OH, wod2pbmsiraceuti cal ly acceptabl e derivatives ther @oft/GBoBwe2Iher
aspects of the invention are: A pharmaceutical conposition conprising a
conpound of the invention together 10 with a pharmaceutical carrier and/or
exci pient. A conpound of the invention for use in therapy. Use of a
conmpound of the invention for the manufacture of a nedicanent for the
treatnment of a patient suffering from a4condi tion susceptible to
anelioration by a Factor Xa inhibitor. 15 - A nethod of treating a patient

ffering.f | t E
i o ¢ “cnped dEaE bl QB RN bR AT A BtieloS Shu o
conmpound o 61 ’H’@fﬂbﬁ%ﬁ% kybgtosipl @R Be SE Or pRerohered afereatineiatocydic groumhe
pr esent cantaieing iableaat ee peterdaties selented drods OpN dra3,rarideaihé lfieged HicyRlic glduPls N O
F CZ~I6y @t.ohblﬁy sUBstitudd by\bigs V\?s mo%ﬁuﬂsﬁﬂ%ﬁt§%’éges%’éér?]d¥1gdrﬁg-‘éﬂ3all'§§:1_(§?éklk(l)6!eyhé_ and W
repr ese Eg l—&%{aloag&& é&\l gn bﬁé%@fdGa , -CrC1. 6al kyl , p%enyl or b5-
or HaseHicaly %COﬁ@ﬁabtedW&@ﬁvesg?%ﬁcﬁ cont aining at |east one

heteroatom selected fromO, N or S, the phenyl or aromatic heterocyclic
group bmdmgrgmdcwlthymwmﬁjnigryt ed by one WO 02/ 100830 PCT/ GBOZ/ 02721 5 or

nore substituy |
hal o A ‘B@é@n&%hﬁ@ Ebn cgrjnp@};gézmm&}@a mvﬁrér?tn g?%'ﬁ?_(sent
hydrg@e"ﬁ'th %arﬁéﬂcﬁwc%f;a”@:@‘ HEXCPIFEt pr ovi so t hat Wnen 5 one of R2 and R3
i s - Cl.-3al kylA eampaorgiof thedinegrtiion forsishyrithergmy; Rb and R i ndependent |y
represent hydssegsira @smpéind3ai #glinvenflof € 108 SRdrRufact@e M FRUREHRAL for ara
treatment of a patient suffering from a condition susceptible to amelioration by a Factor Xa
inhibitor.
15 - A method of treating a patient suffering from a condition susceptible to amelioration
by a Factor Xa inhibitor comprising administering a therapeutically effective amount of a
compound of the invention. ‘

Detailed Description of the Invention

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

wherein:

R' represents hydrogen, ~Cqsalkyl, -Casalkenyt or a group X-W, wherein X represents -C,.
25 salkylene- and W represents -CN, -CO.H, -CONR°R®, -COC.alkyl, -CO,Calkyl, phenyl or

5- or 6- membered aromatic heterocyclic group containing at least one heteroatom selected

from O, N or 8, the phenyl or aromatic heterocyclic group being optionally substituted by one



ZZ T -(C.3)alk \ /| ZSz , 10 Z represents an optional substituent

hal ogen, alk represents al kyl ene or al kenylene, T represents a heteroatom
sel ect ed Woonii®s8sr N, B represents one or nore optional s®oFtGROQ®RT2S ON
ring carbon atons selected from (i) one 15 or nore substituents sel ected
from-CF3, -F, =0 -CO2H, -Cl.6alkyl, -Cl1_6alkylOH, -(Cl_ 3alkyl)NRoR

- (CO_3al kyl ) CONRbR and - (Co_3al kyl ) CO2C1-3al kyl; (ii) a group -Y-Re, Y
represents -Cl _3al kyl ene-, -CO, -Cl _3alkylNH, -C _3al kyl NHCO ,

-Cl _3al kyl NHSOR2-, - CH2NHSO2CH2- or a di%rect Ilnk, 20 Re represents phenyl,
a 5- or 6- nenbered cycl oal kyl or a 5 or 6- nmenbered heterocycle

t t f 0 S h
R e T e T o
- C1_3al {2 -C@A1 and 1%y, -Cl_3a| kyl OH, hal ogen, -CN, -CF3, -NH2, -CO2H and
-OH, or (iii) a second ring Rf which is fused to the heterocyclic ring,

\gf‘ere' NRRENd @ﬁﬁ%@%erﬂﬁer@b!ﬂegeﬁrhy%ﬁ) 13§mylr@mgﬁtgﬁﬁg|dgf\h%@’eg§?ﬁﬁﬁg or a
het er oa?om selgen?t eﬁgf r*bar?:“ﬁgf“n bg? Q@S Flsgwg%%uséd bicyclic group is

optionally substituted by one or nore substituents selected from
- C1. 3al RYand RObdeperidertly repGisent Balrégdn@ -Challggen, - CN, - CF3, - NH2, - CO2H
and -OH, and phar maceutically acceptable salts of solvates thereof. 30 WO

02/ 1008%’9%&(%@ é&%@%?ecte%f#ﬁ compounds of formula (1) and (la) contain

chiral ntres e individual stereoisoners (enantioners and
di ast er eoi SORE d m xtureg hese are within the scope of the

pr esent in B-\When v a group X-W Preferably, X

repr esent | ene-, érably -nmethylene-. Preferably, W

represents €N, >CO2H, CO\IRbRc - COC1_6al kyl, -CQCl_6al kyl or a 5- or 6-
menber ed aromatl c heterocyclic group containing at |east one heteroatom
selected from0O, Nor S. Preferably, Rl represents hydrogen, -Cl_6al kyl,
-C2_6al kenyl or a gr oup X-Wwherein X represents -Cl_3al kyl ene- and W
represents -CN, - C02C1_6al kyl or a 5- or 6-
menber ed -&C Qi g at | east one

10 Z represents an optional substituent halogen,
alk represents alkylene or alkenylene,
T represents a heteroatom selected from S or N;

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

15 or more substituents selected from -CFs, -F, =0, -CO.H, -Cyealkyl, -CisalkylOH, -(C;.
salkyl)NRPR®, -(Cq.5alkyl) CONRPR® and —(Cq.salkyl)CO.C1.salkyl;

(i) a group -Y-R®,
Y represents -Cqsalkylene-, -CO-, -CysalkyINH-, -C;salkyINHCO-, -C,salkyINHSO,-, -
CHoNHSO,CH»- or a direct link,

20 R® represents phenyl, a 5- or 6- membered cycloalkyl or a 5- or 6- membered heterocycle
containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by one or more substituents selected from: -C,salkyl, -Cy.salkoxy, -Cq.salkylOH,
halogen, -CN, -CF3, -NH,, -CO,H and ~OH; or
(i) a second ring R" which is fused to the heterocyclic ring, wherein R’ represents phenyl, a

25 5- or 6- membered cycloalkyl group or a 5- or 6- membered aromatic heterocyclic group
containing at least one heteroatom selected from O, N or S, and the fused bicyclic group is
optionally substituted by one or more substituents selected from: -C;_salkyl, -C4salkoxy, -Ci.
salkylOH, halogen, -CN, -CF3, -NH,, -CO,H and ~OH;
and pharmaceutically acceptable salts of solvates thereof.

30



het eroat om sel ected fromO, Nor S. Mre preferably, R represents a group
sel ected from hydrogen, -CH2CN, -CH2CONH2, -CH20001. 6al kyl and

- CH2CO2Ciwbankkgds3o 15 I n anot her prefered aspect, Rl repre®emGBopyenogen,

- Cl. 6al kyl, -C3_6al kenyl, -C2_3al kyl NRbRc, -C2.3al kyl NHCORb, phenyl or a
5- or 6- nmenbered aromatic heterocycle, or Rl represents a group X-W
wherein X represents -Cl_3al kyl ene- and Wrepresents -CN, -CO2H, -CONRbRc,
- 0001 _6al kyl, -C02Cl.6alkyl, or a 5- or 6- menbered aromatic or

non- aromati c het erocyclic group contai®ng at | east one heteroatom
selected fromO, Nor S. Mre pref erany, R1 20 represents hydrogen

- Cl_6al kyl eal yl R, 3al

repr esents b%m%?lﬂﬁ% &efm%r(lgz awg%alrs ng%ﬁ?'@%ﬁy%ﬁé'\ﬁ E%resa%e WddHaksent s
-CN, c@erqorsorre@\rmtlommn@azlraswemswel aedlmytures)rof dhese e @ithinmgher ed
ar omat i scope ofithe-@esaratriventidret er ocycl i ¢ group containing at | east one

het eroatom sel ected fromO, N or S. Even nore preferably, Rl represents a

group, d from hydr Cl_6al kyl, -CH2CH=CH2, 25 CH2CH2N(CH3) 2,
~ CH2CH S‘&] B?éepre RO E W, TR RS, - CHROOR! - Butyl, - CH2CONHZ,

- mzcocﬁr?@%bly,-@menmgrsalkylenmrz@rfeablwmﬁthv@nw CHCH2 N2 N2~/ 20
-N N CH2referabliy \GH2ptesehiz CN, CERGHZ-COHHRIRIZ, NSOCr.salkyF -CO>CQAlkybor 8- Q26100830

grcl ]{ SEQ%{%QI%Z%@ aramer.@ﬁeeegwmd%@ @cﬂ’ft&ﬁﬁﬂ érea@q%hgtgeorﬁmgxeagéqm @sore
Ry ogay. O SoF L SR R SHE L Y a5y st Co sk bRt B Ul
hydr B3k Il L U NG SR, -CONER®, 3600 bIREOR

- ( CO_3aCRyT):aRMNRINRE ,5- -aCENHIG2MBerkek ydrGiratic Ge2M4dG2lic3arokiy | dohfainitdH20 EhsBah&ky|
and - W%@érk&bd%naogwps -Mor@ r%%tﬁ’y ﬁ“r@BFe%@ﬁt@tas rodPseRbten @t and

et or oRP AR, et PHES Qﬁ”b@r@%ﬁe R TN

2-position relative to the oxygen atomin 10 the norpholine ring. Mre
pr ef € dblapother pesfered especthRUreprsentsr hyareges G takkpl -Cabiengd-ErakyINRR®,

- gﬁigéﬂ -y LalkyllUNIRH3 pherfpCIHEOE2 6H6 Qb fbdre o 4rbitdtiE FER}obycle SRR B esents a

GiRhk i re erﬁé’e@N”%'c? PrebRRa v, B
represe (5 EY-\‘:%/ O%%2C1aa| Pf?%p)m% I’eglﬁ‘é ﬁ represent SZH

kyl, or a 5- or 6 embere atic or non-aromatic heterocyclic

group containing at least one heteroatom selected from O, N or S. More preferably, R

20 represents hydrogen, -Cisalkyl, -Cssalkenyl, -C,salkyINRPR®, -C,.3alkyINHCOR?, or R!

"~ represents a group X-W wherein X represents —C,_salkylene- and W represents -CN, -CO,H,

-CONR"R®, -COCalkyl, -CO,Cyalkyl, or a 5- or 6- membered aromatic or non-aromatic

heterocyclic group containing at least one heteroatom selected from O, N or S. Even more

preferably, R' represents a group selected from: hydrogen, -Cisalkyl, -CH,CH=CH,, -

25 CH,CH,N(CHj3),, -CH,CH,NHCOCHS, -CH,CN, ~CH,CO,H, ~CH,CO,CHs, -CH,CO,t-Butyl, -
CH,CONH,, -CH.COCH,CH3;, -CH,COt-Butyl, ~-CH,CO,CH,CHj,

CHE,/[;;\Me CHZ/Z} CH?_/@ CHZ//C/O
CHZ—GN CH2‘<\_:_> or—r;@

SN
O -0 -0 -0~




15 hydrogen. Preferably Z represents hal ogen. Mire preferably, Z represents
chlorine. Preferably, A represents a substituent selected from 20 cl cl S
G d swooeeAa®ssel M / 1\ A NO / A\ A HSSI / F pPCr/gBodo221\ \  Cl
\ OH WO 02/100830 PCT/ @B02/02721 8 More preferably, A represents a
substituent selected from C1 Cl Ss C c- SC c¢c- sc- NH Even nore
preferably, A represent a substituent selected from 5 CL1 Cl sosc- C1
S c- Most preferably, A represents (chlorothienyl)ethene. 10 in another
preferred aspect of the invention, A regresents chloronaphthyl ene,

chl or obenzot hi ophene, chi orobithi ophene or chl orophenyl et hene. Nbre

ST e e

6- chl or o- 1- benzot hi ophene. 15 It is to be understood that the present

i nvent i BrefaaderR’® rabtesentisbCnatkyborshyafogenefmers grafegatay prthytl esioydrduze.

her ei nabove. Hence, in a preferred aspect the present invention provides

conpoy nlgrsefeorgbl{/ Oémrjéper‘eéen@ hydrogen or a substituent selected from -Cjsalkyl, -(Ci.
salky)NRPR®, ~(Cy.5alkyl)CONRPR®, -CONHC,.zalkylOH, -CH,NHC,.5alkylOH, -CH,OC.salkyl
and —CH,SO,Calkyl or a group —Y-R® where Y represents —CO- or ~CH,- and R®
represents a 5- or 6- membered heterocycle containing at least one heteroatom selected
from O, N, S. Preferably, the substitution is in the 2-position relative to the oxygen atom in

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

-Cq6alkyl, -CONHCHj3;, ~-CONHCH,CH(OH)CHj3;, -CH,NH(CHz),, ~-CH,OCHj;, ~-CH,SO,CHa, -
CH;NHCH,CH(OH)CHs,

CH;—N > CH;—N@
or .

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

Preferably Z represents halogen. More preferably, Z represents chlorine.
I\HI
S

Preferably, A represents a substituent selected from:

C.
e
41@

2,

8%@

G,



wherein: 20 Rl represents hydrogen, -C, -,,alkyl, -C3_6al kenyl,

- C2_3al kyl NRbR, -C2_3al kyl NHCORb, phenyl or a 5- or 6- nenbered aronmatic
het er ocycWwe,020008a0 gr oup X- Wwherein X represents -Cl_ 3alPkyiGaee/2and W
represents -CN, -CO2H, -CONRbRc, -COCl_6al kyl, -CO2Cl1_6al kyl, or a 5- or
6- nenbered aromatic or non-aromatic heterocyclic group containing at |east
one heteroatomselected fromO, N or S; W 02/100830 PCT/ GB02/02721 9 R2
and R3 independently represent hydrogen or -Cl 3al kyl with the proviso that
one of R2 and R3 is -Cl.3alkyl and the8ther is hydrogen; Rb and Rc

i ndependently represent hydrogen or -Cl.3alkyl; B represents hydrogen or a

substitpent selected from-Cl Qalkyl, -(Cl 3al kyl)NRbRc, -(Co_ 5
3al ky|)@8f%’|%?er? (ePrasenis A ,S“-%P(z‘iﬁl'%ge_ IRyl OH, - CH20C1 3al kyl and

-CH2S2C1 Mer e Yr I Gh -CO or -CH2- and Re
cycle cofit ai g| at | east one

represents

het er oat om-selegct.e , ~AFepresentss—C ycl SSC G Sd

s~ 1S M/ I VAN HSFI \\ B I \\ ; \ aCH 10 and

phar maceuti cal Ly &bt abl e derivatives the o re preferred aspect

t he present inon pw«%}g&@%nds of |fo f{( a) wherein: 15 R1
s\hyeragen, -C, -, g~ -C3_6al kenylk, - C2-3al kyl NRbR,

-C2_3al kyl NHCORb, or a group X-Wwherein X represents -Cl. 3al kyl ene- and W

represents -CN, -CO2K, - CONRbRc, - 0001_6al kyl, -C2C1_6al kyl, or a 5- or

fC or non-aromatic heterocyclic group containing at

pm sel ected fromO, N or S; R2 and R3 independently

or -Cl_3alkyl with the proviso that one of R2 and

r epr esent hﬂorOe’

Even more preferably, A represent a substituent selected from:
Cl o
17 I
S S cl
cl s
T A~ <
SN s Cl S

Most preferably, A represents (chlorothienyl)ethene.

5

10 ‘In another preferred aspect of the invention, A represents chloronaphthylene,
chlorobenzothiophene, chlorobithiophene or chlorophenylethene. More preferably, A
represents a group selected from: 6-chloronaphthyl, 5-chloro-2,2’-biothiophene, (4-
chlorophenyl)ethene, 6-chloro-1-benzothiophene.

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

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

20 R’ represents hydrogen, -Cialkyl, -Casalkenyl, -C,.salkyINRPR®, -C,.salkyINHCOR?, phenyl
or a 5- or 6- membered aromatic heterocycle, or a group X-W wherein X represents —Ci.
salkylene- and W represents -CN, -CO,H, -CONRPR®, -COC,¢alkyl, -CO,C1alkyl, or a 5- or
6- membered aromatic or non-aromatic heterocyclic group containing at least one
heteroatom selected from O, N or S;



20 R3 is -Cl-3al kyl and the other is hydrogen; B represents hydrogen or a
substituent selected from-Cl_6al kyl, -CONHCH3, - CONHCH2CH( CH) CH3i

- CH2NH( CH8D22/1608B20CH3, - CH2SO2CH3, - CH2NHCH2CH( OH) CH3, WeCOZIE0330

PCT/ GB02/ 02721 10 CH2 NCH-Nor A represents a group selected from Cl
Cl SSdd Cc1sd [/ ~Isd S5 and pharmaceutically acceptable
derivatives thereof. As used herein, the terns "al kyl" and "al koxy" nean
bot h strai ght and branched chain 10 saturated hydrocarbon groups. Exanpl es
of al kyI groups include methyl (-CH3), &hyl (- C2H5), propyl (-C3H7) and
butyl (-C4H9). Exanples of al koxy groups include nethoxy (-OCH3) and

th 2 d d h he t l th

QR LT AR s SRR TR

al ky! enB §r- Qmp%kﬁ Ad tmeoth@tlﬁyv@ﬁ@er( CH2-) and ethylene (-CH2CH2-). As used
her ei n, Rt hed Rénueperdeatly ldpreseaniydiodén at-Caiagityt; and branched chain

unsat ur gt,agresBiid rl'g&);i?dgté‘ﬁnorgé Qpgtitudfteschddied fend n—%f%%éik}ﬁt L(@n F_l @I)R{I@ﬁe nfconly
874 &6

o YSRGS, Sl P RS it iy B

"al keny¢3é'?Y or FeAYP LIRS Whersi YHePrarRNt® r&At HE dCHraiond UR'sEepiRsenisca 5- or 6-

hy dr ocambotetddhederogyarlpantaining ra¢ least dre hetsratitoradealested Sopr@ e rd. only as
doubl e Rossiesent&xanpl es of al kenyl ene groups includes ethenyl ene (-CH=CH)
and propenyl eng (-CH2- @5 CH=CH or -CHGH CH2-). As.used herein, the term
"al kynyl " A 9 : RE ur at ed hydrocarbon
groups, wher ¢ esent on : pl e bonds. Exanpl es
of al kynyl"greups y ~~ 30CAs used herein,
the term "hal ogen’ _neafs fluorine, chlorine, andci odi ne. WO

|
02/ 100830 PCT/ GRO2/N92721 11 As /us d herein, cycl oal kyl group”
means an al i phat ing (sa lbocycl
cycl oal kyt” gretp ncl ude cyclopeﬁtyl and

Exanpl es of

and pharmaceutically acceptable derivatives thereof.

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

15 R’ represents hydrogen, -Cysalkyl, -Caealkenyl, -CazalkyINRPR®, -C,5alkyINHCOR®, or a
group X-W wherein X represents —C,.salkylene- and W represents -CN, -CO,H, -CONRbRC, -
COCg.salkyl, -CO,C46alkyl, or a 5- or 6- membered aromatic or non-aromatic heterocyclic
group containing at least one heteroatom selected from O, N or S;

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

20 R®is -Cyzalkyl and the other is hydrogen;

B represents hydrogen or a substituent selected from  -Cigalkyl, -CONHCH,, -
CONHCH,CH(OH)CHj3, -CHoNH(CHa),, ~-CH,OCHs, -CH,S0,CH3, -CHNHCH,CH(OH)CHs,



5 As used herein, the term "heterocyclic group” neans a ring containing one
or nore heteroatons selected from nitrogen, sul phur and oxygen atons. The
het er ocycWe opagoshe aromati c or non-aronmatic, i.e., nmay becyaiBwarzad,
partially or fully unsaturated. Exanples of 5-nenbered groups include
thienyl, pyrrolyl, pyrrolidinyl, pyrazolyl, imdazolyl, triazolyl,
tetrazolyl, thiazolyl, thiadiazolyl, oxazolyl, oxadiazolyl, isoxazolyl and
furanyl, 6-nmenbered 10 groups include pyridyl, pyrazyl and pyrim dyl,

mor phol i nyl, thionorpholinyl, 7- nenber&d groups include azepinyl. As used
herein, the term "pharnmaceutically acceptable”" nmeans a conpound which is
suitable for pharmaceutical use. 15 As used herein, the term

"pharmaceuti ca acceptable derlvatlve means any pharmaceutically
acceptab s It , swl vat e, p odrug e.g. ester or carbamate, or salt or
solvate h a roa‘?}4 , conpound of formula (1) or (la), which upon
adnlnlstratlon t%he reC|p ent "is capable of providing (directly or
indirectly) a conpound of fornula (1) or (la), 20 or an active netabolite
or residue thereof. Preferred pharnaceutically acceptable derivatives are
salts and solvates. Suitable salts according to the invention include those
formed with both organic and inorganic acids and bases. Pharmaceutically
accept ablrepragsnds ageiup siected frgmi ncl ude those 25 formed from nmineral acids

such as: hydrechl Clhydrobrm sulghuri c, oric, acid; and
organi c aci citri /t ic, |la
trifluoroack C|n|c ormc, f

ic, acetic,
g Ieic, oxaloacetlc

met hanesui pho |c ethanesulphé%lc toluenesulphonlc Cbenzenesulphonlc

and isethionic ‘-'d Cl Phar mace caIIy acce bl e “lsal ts include

anmoni um sal t s| kal i such as fiho | di um and pot assi um

t hose~of” cal ®i and nmagnesi um and

saltsSwi'th organlc bases, including salts of prinmary, secondary and

tertiary am nes, such as isopropylam ne, diethylam ne, ethanol am ne,

tri met herlcARanpacelitun) aheptblcanernanathdiest hyl - D- gl ucami ne.  Particul arly

preferred pharnmaceutically acceptable salts include those forned from

hydr och orlc triflyoroacetjic and formc acids. 35 Those skilled in the art

of or useth iy &%qrmsaﬁﬁwbar@t AKOp4t ”}‘?éﬁyb%lﬁg%rﬁigé‘t GHRpYaneed e f or m

conpl@xeaduratechhytspsashers grwpﬁhfghmpheyofaalbyl rgraignse ihchdef metnyliCth), teiley (ar e

preci pi CatsRbrepyl pcgﬁ;)@dnblbnqm( CIRG SExLRTRY 6XE0GTGRoUTRAMEILES mefRKY RDEH, % For
exanpl e da?thWYpd)? water is known as a "hydrate". Sol vates of t he
corrpounci1 rmul a ?AI) or (la) 40 are within the scope of the invention.
WD 02/ 100830 PCT/ GB02/02721 12 Salts and sol vates of conpounds of fornula
(1) or A% dpesviecdinathe oot alyenpomazse hoth wirgiobt med branched chain saturated

15 hydrocarbon linker groups. Examples of alkylene groups include methylene (-CH,-) and
ethylene (-CH,CH,-).

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

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

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

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

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

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



are those wherein the counterion or associ ated solvent is pharmaceutically
accept able. However, salts and sol vates havi ng non-pharnmaceutical ly

accept ablwowmeuansar i ons or 5 associ ated sol vents are withi mCrlaBogoope of the
present invention, for exanple, for use as internediates in the
preparation of other conpounds of formula (1) or (la) and their

phar maceutical ly acceptable salts and sol vates. As used herein, the term
"prodrug” neans a compound which is converted within the body, 10 e.g. by
hydrolysis in the blood, into its activé&lformthat has nedical effects.
Pharmaceutically acceptable prodrugs are described in T. Hi guchi and V.
Stella, Prodrugs as Novel Delivery Systens, Vol. 14 of the A C S
Synposi um Series, and in Edward B. Roche, ed., Bioreversible Carriers in
Drug DeA$ dgiged Aersin, dhe temaavaloalyli araup’ Aveansi an aliphatindinPdsefurated cabesys)ic 1987,
bot h of rind)i EXarAples bheeicakyEdredpdiatiale cRYoreatyeaRhelolesyler s may be active in
15 their own right and for be hydrol ysable under in vivo conditions in the

hunan bod uj t abl e har ceutlcall acceptable.in VIVO hydr ol ysabl e
oot o SoREised: huEDadne MaaR TReLteY e BIoU T Ser Rua Y ORI KOsl B8 € o

| eave t h@e@@t@m selegtad drony: trntrtmnt sulph@t & exygeo o deheohetervsydiaveat bon
i ncl udearodtti6-oEhbeatembt{d 8&) nby[Helsaturated, partially or fully unsaturated. Examples of

S)-1- ”Eyf%mt?er@@rg%t?ds' fhcfhdél fh?e 9?&%“8%/” oggﬂwr Aok Ninddazolyl, triazolyl,
iy, g

él) } gaph} gra%ﬁﬁﬂef M ﬁ\%,&}zalyh F ? d furanyl, 6-membered
oxopyPr gores fncide pyii htrwaazafhén@-pyuwcb(haﬁméolmys tm@mﬂr@hqwl( §S)nelnt[e(rqd

S) - 1- megroyps Rclude meépigyinor phol i n- 4-yl ) - 2- oxoet hyl | - 2- oxopyrrolidi n-3- 25
yl }napht hal ene- 2- sul fonam de, 6-Chloro-N-((3S)-1-{(1

S)-1- I Jolidi b h

> oxopy steé *aer%nw 5450 nafahiee Sl aReals’ TRARR Brmet e I {5 1
S) - 1- ma%‘ﬁ lefor TWﬁﬁ@W&ﬁ%‘lﬂef onyl ) net hyl ] m)rphol in-4-yl}-2-oxoethyl) -

2- ox@@yrrol i di n-3-yl ] napht hal ene-2-sul fonam de, 30 6-Chloro-N((3S)-1-{(1
(?Z(OZ ErZAé nﬁ&éUDXM@f%Inhymémfelﬁho"‘ lﬁ‘arﬂfah‘.éJltrclih)ne%ﬁélpta%Té)XS@f\)éﬁ\l/é’" 2means any

x [%sﬁ%ﬁ%ﬁ"é‘w Halit S3F. 30'@“%%”’ Pouls s, prihions o dt ) i -1
yl ) pr op2&J# Pt fyc rﬁ?{%%%@mﬁ%u@ @‘é?’lﬂ&laaﬂ% afe a)pWaieh 3ipeD RAfjristation fq 1

S) - 1- nethhyécipienixio-capjide @pprqvmiﬁngdadnedﬂyydrman‘ntwﬂma ocongphuoidi of fdrmpdld @) bry(ld); 35
2- OXROYs M adlive ntatlditAeH b Sialie ferebf Serefedraphdfnaceutically acceptable derivatives

4-1(29) Chl or o- 2- napht hyl ) sul f onyl ] am no} - 2- oxopyrrol i di n-1-
yl) pr op&é{%os%/i %ﬁl\? é‘?)Cf\l\{/a{t%i@rret hyl nmor phol i ne- 2- car boxam de,

4-1(2S)-2-((3S)-3-{[(6-Chl oro-2-napht hyl ) sul fonyl ] am no} - 2- oxopyrrolidin-1-
yl) pr opﬁw@ible] shlts @ecorgdisigotoy freo pvkeitiaoy [iebidei these - foemdrbwéihi deth, oigBnio241dD0830
PCT/ GBOR6fd3ari2 lacids3and bases. Pharmacedutically acceptable acid addition salts include those

25 formed from mineral acids such as: hydrochloric, hydrobromic, sulphuric, phosphoric, acid;
and organic acids such as: citric, tartaric, lactic, pyruvic, acetic, trifluoroacetic, succinic,
oxalic, formic, fumaric, maleic, oxaloacetic, methanesulphonic, ethanesulphonic, p-
toluenesulphonic, benzenesulphonic and isethionic acids. Pharmaceutically acceptable base
salts include ammonium salts, alkali metal salts such as those of sodium and potassium,

30 alkaline earth metal salts such as those of calcium and magnesium and salts with organic
bases, including salts of primary, secondary and tertiary amines, such as isopropylamine,
diethylamine, ethanolamine, trimethylamine, dicyclohexyl amine and N-methyl-D-glucamine.
Particularly preferred pharmaceutically acceptable salts include those formed from
hydrochloric, trifluoroacetic and formic acids.

35
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
compiex with water is known as a “hydrate”. Solvates of the compound of formula (1) or (Ia)

40 are within the scope of the invention.
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aspect of present invention provides a conpound of formula (1) or (l1la) or a
Accordingly, one aspect of present invention provides a compound of formula (1) or (Ia) or a
physiologically acceptable salt or solvate thereof for use in medical therapy, particularly for

30 use in the amelioration of a clinical condition in a mammal, including a human, for which a

Factor Xa inhibitor is indicated.

In another aspect, the invention provides a method for the treatment and/or prophylaxis of a

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

of a compound of formula (1) or (1a) or a pharmaceutically acceptable salt or solvate thereof.

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



physi ol ogi cal |y acceptable salt or solvate thereof for use in nedical
therapy, particularly for 30 use in the anelioration of a clinical

condi t i orwpr2aoasaemal , i ncludi ng a human, for which a Fa®CerGBG@o212hi bit or
is indicated. In another aspect, the invention provides a nethod for the
treatment and/or prophylaxis of a mammal, including a human, suffering

froma condition susceptible to anelioration by a 35 Factor Xa inhibitor
whi ch net hod conprises administering to the subject an effective anount of
a conpound of formula (1) or (la) or a Pharmaceutically acceptable salt or
solvate thereof. |In another aspect, the present invention provides the use
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further aspect, the invention provides a pharnmaceutical conposition
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other ingredients of the formulation and not deletrious to the receipient thereof.

In another aspect, the invention provides a pharmaceutical composition comprising, as
active ingredient, at least one compound of formula (I) or (la) or a pharmaceutically
30 acceptable salt or solvate thereof in association with a pharmaceutically acceptable carrier
and/or excipient for use in therapy, and in particular in the treatment of human or animal
subjects suffering from a condition susceptible to amelioration by a Factor Xa inhibitor.

There is further provided by the present invention a process of preparing a pharmaceutical

35 composition, which process comprises mixing at least one compound of formula (1) or (l1a) or
a pharmaceutically acceptable salt or solvate thereof, together with a pharmaceutically
acceptable carrier and/or excipient.



subj ects suffering froma condition susceptible to anelioration by a Factor
Xa inhibitor. There is further provided by the present invention a process
of preparwpg@2aoqsbar maceuti cal 35 conposition, which procePSTWGBPRIORRES

m xing at | east one conpound of fornula (1) or (la) or a pharmaceutically
acceptabl e salt or solvate thereof, together with a pharmaceutically
acceptabl e carrier and/or excipient. WO 02/ 100830 PCT/ GB02/02721 25 The
conmpounds for use according to the present invention may be fornul ated for
oral, buccal, parenteral, topical, recal or transdermal adninistration or
inaformsuitable for admnistration by inhalation or insufflation
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par €20 exsadppradigiteni stration by injection, e.g. by bolus injection or
continuous infusion. Forrmulations for 30 injection may be presented in
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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
30 injection may be presented in unit dosage form, e.g. in ampoules or in multi-dose containers,

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

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

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

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

The compounds according to the present invention may be formulated for topical
administration by insufflation and inhalation. Examples of types of preparation for topical

administration include sprays and aerosols for use in an inhaler or insufflator.
40



35 before use. The conpounds according to the present invention may be
formul ated for topical admnistration by insufflation and inhalation.
Exanpl es wb o230 of preparati on for topical adm nistratiPpom/dBueloete sprays
and aerosols for use in an inhaler or insufflator. 40 WO 02/ 100830

PCT/ GB02/ 02721 26 Powders for external application may be fornmed with the
aid of any suitable powder base, for exanple, |actose, talc or starch.
Spray conpositions may be fornul ated as_aqueous sol utions or suspensions
or as aerosols delivered fron1pressuris%® packs, such as nmetered dose
inhalers, with the use of a suitable propellant. 5 The conpounds according

to the I95\ﬁ<§éar§'tfor'e@<“t’e(?ﬂél ag)Plicfg?i%Sn ﬂ{a@%et}grrﬁeod’w f?]teeaﬁjd céfneu{yes% t%le pg\ﬂﬁ%) E' ﬁél

such as 0S| to ron enemnas 1 nrng

supposi ? $a ?S§ué§‘{ca%r 88tba IRIRY éP”IPPS'B?'F?eF”%ﬂ %eﬁorrae@te 16s I?ﬂt@ébﬁ’ tion
to the sautionk &r suspendions or be demselsi deligdred fromepressypiced gacksagucl sometered

for mul ade inteders, WiBPHle JReRParsalta®d propdfdht! ong acting fornul ati ons may be
adm ngstered by inplantation (for exanple subcutaneously, transcutaneously

or intramuscul arl intramuscul ar injection, Thus, for exanple, the

conpount$¥ SEEHPHY apgorg%ng for thee RESSERL dventnn may Blso b rfhmulated i "teﬁta"
sui t abl @msisitiens | ichr ahyatipppdiolies aratetentiah serehes, exanpdeaiaiigacoreeligiabn i n

15 an aapppsiely Basds suchfasicofoLuaRABB6thEESASides. as sparingly sol uble
derivatives, for exanple, as a sparingly soluble salt. A proposed dose of

t he t resent invention for admnistration to a
hunald (Bf dﬁﬂapgaﬁwafgar e RGP PRI 168 BOrPRKRdE anaY 50 B MBS, o 1
my to SH0AgeRst properatien. &sichlend aajing derenatioes mayilte aieivistasgg by $seldntaton he
wei ght (@dr éxapeplbasdeutBheousny,t ralesatandyudhe oadnirareseiel) dr oy W@’r\ﬂﬁls@ulaﬁ to 4
fM' l”FS Hﬁ"ecﬂﬁ‘y Th-ﬂgg(fjdiit Ié lthd SRENMURES Bg&r&ﬂyttg tﬁé re:’éém P‘r}’éﬁ{bﬁ. : ons ‘o
the dogf ARG ES Al SEBR i or RS Ml 00 b%"@ﬂ% a5 nyainyisiga i he
sevel? t3n afceplable @Bﬁalonuetxﬁhqrmetf@smaa endesharmaly sgbblsyderivativesafos exaeplenas on

t he r out spapinglydbmiubiessatliat i on. The 25 preci se dose and route of
admnistration will ultimately be at the discretion of the attendant

hSICI r veterinarian. The co sof fornu al so be

ana | e BisBBe el e Rlopeilis BRERANANS 1B reghol fvBndartrof huinihaiSt ik

pr ovi déqunn Oéapwpwﬁ@tefagelé@ibo Y Welghniin Atlinghtoc temprefeiably te 1rmntcz:6@ﬁmma of
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agai nstihg ﬁl@ Mependmg on the age and weight of the patient as well as the severity of the
condition to be treated. The dosage will also depend on the route of administration. The

25 precise dose and route of administration will ultimately be at the discretion of the attendant

physician or veterinarian.

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

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

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

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

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

antithrombotic drugs such as thrombin inhibitors, thromboxane receptor antagonists,

prostacyclin mimetics, phosphodiesterase inhibitors, fibrinogen antagonists, thrombolytic

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



35 di sease state the dose of each conpound may differ fromthat when the
conpound is used al one. The conpounds of the present invention may be used
i n conbi MaDIceN00sBE h ot her antithronbotic drugs such as t rcComdBon/02721

i nhi bitors, thronboxane receptor antagonists, prostacyclin mnetics,
phosphodi esterase inhibitors, fibrinogen antagonists, thronbolytic drugs
such as tissue plam nogen activator and streptoki nase, non-steroidal anti-
40 i nflanmatory drugs such as aspirin, and the Iike. WO 02/100830

PCT/ GB02/ 02721 27 The conbi nati ons reﬁ%@red to above may conveniently be
presented for use in the formof a pharnmaceutical formulation and thus
phar maceuti cal fornulations conprising a conbination as defined above

t ogeth Wi Phar tlcaIIy acceptable carrier or ex0|p|ent conprlse 5
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The compounds of formula (l) or (la) and physiologically acceptable salts or solvates thereof
may be prepared by the processes described hereinafter, said processes constituting a
further aspect of the invention. In the following description, the groups are as defined above
for compounds of formula (1) or (la) unless otherwise stated.
30
According to a further aspect of the present invention, there is provided a process (A) for
preparing a compound of formula (1) or (la), which process comprises reacting a compound

of formula (1) with a compound of formula (ill).



WD 02/ 100830 PCT/ @B02/02721 28 R A N-S\ ONOR'~ (Il) RBOOCHH N
(rr1)y B O Suitably, the reaction may be carried out in the presence of a
coupl i ng woentiposBor exanple 1- 5 [3-(di net hyl am no) propyl PC3/GRODPL721
carbodii m de hydrochl oride, HOBt (1 hydroxybenzotriazole), a base, e.qg.
Et 3N (triethylam ne), and an organic solvent, e.g. DCM (dichioronethane),
suitably at roomtenperature. It will be appreciated by persons skilled in
the art that conpounds of forrmula (1) or (la) may 10 be prepared by
i nterconversion, utilising other conpoutfls of formula (1) or (la) which are
optionally protected by standard protecting groups, as precursors. For
i nstance, conpounds of formjlaéﬂ) or (la) where B represents
-C, _3al kyl NH2, may be converted T1xto ¢édnpounds of fornula (1) or (la)
possessing alternative substituenth t he heterocyclic ring, e.g. -Cl1 _
3al kyl NRbRc, by net hods wel [—kno bh'¢he art (see for exanple March, J.,
Advanced 15 Organic Chem |w ohn Wley & Sons). Conpounds of fornula
(11) nmay be prepared from compg é of formula (IV): R /ANSOO NO
R3',,,, (I1V) R3 OOP 20 ¥9 (2/100830 PCT/GBOZ/ﬂ%?Zl 29 wherein Pl is a
sui tabl e carboxylic acid prc;t" ting group, e.g. t-“Butyl, by rempval of the
R

OH
§

[ }B ()
0

Suitably, the reaction may be carried out in the presence of a coupling agent, for example 1-

5 [3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride, HOBt (1-
hydroxybenzotriazole), a base, e.g. Et;N (triethylamine), and an organic solvent, e.g. DCM
(dichloromethane), suitably at room temperature.

it will be appreciated by persons skilled in the art that compounds of formula (1) or (la) may
10 be prepared by interconversion, utilising other compounds of formula (l) or (la) which are

optionally protected by standard protecting groups, as precursors. For instance, compounds

of formula () or (Ia) where B represents —C.salkylNH,, may be converted into compounds of

formula (1) or (la) possessing alternative substituents on the heterocyclic ring, e.g. —C..

s;alkyINRPR®, by methods well known in the art (see for example March, J., Advanced
15 Organic Chemistry, John Wiley & Sons).

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

R?//,,,, (%)

20



protecting group under standard conditions. For exanple, when Pl represents
t-Butyl, renoval of the protecting group may be effected under acidic
condi ti orwp 0addasgo f or exanple TFA (trifluoroacetic acid) PCa/GBogoRReeént such
as DCM 5 A conpound of fornula (1V) may be prepared by reacting a conpound
of formula (V) with a conpound of fornmula (VI) where P1 is as descri bed
above: H,A N-S\ OO0 NOR3,,,,, M RBOOPT R-X(VI) 10 Suitably,
where X is a | eaving group such as a hal ogen atom e.g. brom ne, the
reaction is carried out in the presencé9of a base, e.g. LiHVDS (lithium
hexanet hyl di sil yl am de), potassium carbonate or sodi um carbonate.
Pref er .the.r LLon 1S, effected | sui t abl e nic solvent, e.qg.
e COherein' B° o 2AhnBR dtodl e ShEbbRohd B st Og by gempyal o 0
Al t er naRTOIRSHRG dRpidr nsen stapgardosanditione  crriperample.cwben dh represenisi eBulylit
usi ng stearar of the pagfecting groah may Hel & cledi urslep acipi! coagitidns; arstngXipt atagpland
n- Bu3P ¢ (triffladdddcbtic RBRAS PTY 8&ert BuciRasBLKENt such as tetrahydrofuran,
swtag)ly at roomtenperature. 20 A conpound of formula (V) may be prepared
by reacting a con}pound of formula (VIl) with a conpound of fornmula (VII1):
VO 02/ 1068390wrereidannyligAiv) maysee prapgred ky racting a compeand) of femuta BB with-a S| - A
O /\\ O ¢ovipdundveif Earmiuka (V1) eheare P& #cad descriverlighoveuch as a hal i de, preferably
chloride, and P1 is as described above. The reaction is conveniently
carried out in the presence of aHl\oase, e.g. pyridine, and

7/

N—S
/7 N\
O O
, N 0]
R, . (V)
R3
OP'
R'—x (V1)

10
Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction is
carried out in the presence of a base, e.g. LIHMDS (lithium hexamethyldisilylamide),
potassium carbonate or sodium carbonate. Preferably, the reaction is effected in a suitable
organic solvent, e.g. THF, DMF, at a temperature from -78°C to +50°C, preferably -78°C to
15 +20°C.

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

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



5in a suitable solvent, e.g. DCM suitably at roomtenperature. A conpound
of formula (Vii) may be prepared froma conpound of formula (I X) NHP2 N O
R3',,,, (W&)0216830O 10 OP1 where P1 is as descri bed abovePamtG:E2/02Rpr esent s
a suitable am ne protecting group, e.g. Cbz (benzyl oxycarbonyl), by
removal of the protecting group under standard conditions. For exanple,
the protecting group may be renoved by reaction with hydrogen in the
presence of a metal catalyst, e.g. palladiunfcharcoal at atnospheric
pressure. Suitably, the reaction is 153&arried out in an al coholic
solvent, e.g. ethanol, suitably at roomtenperature. A conpound of formula
(I1X) may be prepared froma conpowpd of formula (X) L OH N PZHN O X)
0 R2°°; R3 WD 02/100830 PCT/GB02/02721 31 by cyclisation, wherein P1 and
P2 are as described above and L [represents a | eaving group, e.g. SMeRX
The ring closure may be perforped.by treatnment with Dowex 2 x 8 400 nesh
OH resinin a suitable solvelNt, €g. MeCN (acetonitrile). Alternatively,
the ring closure may 5 be Per.forned by treatment(Mil) t h pot assi-um car bonat e
in a suitable solvent, e.ggs O Generally Rwill represent alkyl or

aral kyl and X will represent halide, especially iodide or sulphate.

Al ternatively, a conmpound of foomula (1X) may be prepared froma conpound
of formula 10 (Xb): OO "J~~ NOP (Xb) PO R2 R3 N where P and P3 are
protecting groups, by reaction with LiOHin a suitable solvent e.g. THE
foll owed by reaction w th TPPAAdi phenyl phosphoryl azide), a base e.g. Et3N
(triethylamne) 15 in a sujr/’z;\abl e solvent e.g. [NF”) suitably at room
tenperature to 70C. o O

wherein T is a reactive group, such as a halide, preferably chloride, and P! is as described
above. The reaction is conveniently carried out in the presence of a base, e.g. pyridine, and
5 in a suitable solvent, e.g. DCM, suitably at room temperature.

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

NHP
N ;o
R, (IX)
R® © |
10 op'

where P' is as described above and P? represents a suitable amine protecting group, e.g.

Cbz (benzyloxycarbonyl), by removal of the protecting group under standard conditions. For

example, the protecting group may be removed by reaction with hydrogen in the presence of

a metal catalyst, e.g. palladium/charcoal at atmospheric pressure. Suitably, the reaction is
15 carried out in an alcoholic solvent, e.g. ethanol, suitably at room temperature.

A compound of formula (1X) may be prepared from a compound of formula (X)



A conpound of fornula (Xb) may be prepared by reacting a conpound of
formula (Xb-1) wth a. conpound of formula (Xb-2) OO L' 2 OP P30 R2~"
R3 N3 ( XbwO)2(1dis3®2) 20 where L' is a |eaving group e.g. biPCFIGBE2/02121t he
presence of a base e.g. Et3Nin a suitable solvent e.g. MeCN. A conpound
of formula (X) in which L represents SMeRX may be forned from a conpound
of formula (XI) SM O HP OP (XI) OR2N ~ R3 25 WO 02/100830

PCT/ GB02/ 02721 32 by treatnent with RX, where P and P2 are as descri bed
above and RX is a compound (e.g. Mel, ®knzyl iodide or Me2SO4) capabl e of
converting sul phur in the SMe noiety to a sulphoniumsalt, in a suitable
sol vent, e.g. propanone or acetonitrile. 5 A conpound of forrmula (X) may
be prepared by reacting a conpound of fornmula (XIl) with a conpound of

f or mul Y S¥elisationgyeerei 7)an n‘i)iwe@@ziasembaclmowanqXlrmesem'a‘lea\ang grour3 10
Sui t ableg. $MeRKed¢ iriog clmyrebmay de pieefdrmaad by tredthrenpwvits @wexaf x 8 400upksing
agent, &Qr 8RR Suithbldl stikedt, B MEGRT (A:BHiIRRY! Ancinghivay) trﬁ‘eﬂfi@g?%%&?é%ay
hydr or | t . a, base. .. e .EtéN nd . an organic s ent ) DCM
sui tg%:ue é{eﬁc?r&n()eﬁyé%gyg?rﬁrvg?h fﬁt@;@umsc%ﬁ%%tﬁéra aasg'f‘??f%éw(‘)/ﬁ?tp@e%s@ %’)\l f or
pr epar i%@’%@ﬁb@dﬂﬁ@eﬂﬁs‘?rﬁw gr arallyy! ppgmy willsrepmspaiunalisie opsiesiattvliadiqevpr ) |
Accor diswphate.process (B), a conpound of fornmula (1V) may be prepared by
reductive am nation of a conpound of formula (VIlI) with R aCHO (where R a
I'S Alternatively, a compound of formula (IX) may be prepared from a compound of formula
10 (Xb):

O

o)
N

PO oP' (Xb)
R2 N RB

N,

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

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

') O
L H?N\(“\ 1
3 N oP
p OJH/\/ 2\\\ \
R R
N, (Xb-1) (Xb-2)

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

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

of formula (XI)
SMe

0O

H
N
R R

25 ’ O



Rl without a CH2 linker directly attached to the N) using a suitable

sel ective reduci ng agent to produce a conpound of forrmula (XIV), followed
by react iwo oait0ds3@ conpound of formula (VIII1) in the pregemaBoeb2R1base,
e.g. pyridine, and in a solvent, e.g. DCM suitably at room 20
tenperature. R NH NOR3,,,,, (XIV) R3 OO W 02/100830

PCT/ (B02/ 02721 33 The reductive amnation is conveniently carried out by
treatment with sodium triacetoxyborohydride in the presence of an acid
such as acetic acid, in a solvent such DCM suitably at room
tenperature. 5 Conpounds of forrmulae (111), (M), (MI11), (Xb-1), (Xb-2),

(X, (f )treaﬁlfé{eﬁt{(wiﬁ-ﬁﬂx(%h%ﬁﬁ)w%{n% ﬁ@;‘gﬁ%s d%Q&Fb%H%%v@Qﬁé%iig%” A?rﬂjoo%ﬁfe%rg?d by
procesﬁs we n \[éyn in e %\rt. e various general ng ggs escri bed
above mM&S) 6’8”@%9‘3 &1y MeprP4) fiarahigcefi 6PnvsrindhaliPhy etier slflegMoifhs tait2 any
st age isulphhseiugt egiwinse stitablessalvent, efg. tohepanegeiior acktewmifsound, and it will be
appreci ated that these general nethods can be conbined in different ways in
such i - A i i i.nStage
or occate s Tl il gé'sﬂa}sﬁ%ﬁ%iagénbeé%%a%%@é?E%’ﬂ?@%i%é*ﬁﬁ%@% Hhind 2o
do not °MPeKRd gt iBUpYaiklVhe nol ecul e which are desired in the final
product. For exanple, those skilled in the art will appreciate that, with
15 the use of appropriate protecting ps, the coupling to any of groups
-R, -SQ2A or formula (lit) can be thHe final step in the preparation of a
conpound of forrmula (I) or (la). HepncCe, in another aspect of the
invention, the final step in the preparation qkja conpound of formula (1)
or (la) may conprise the coupling group -R1 by reacting a conpound of
formula (XV) with a conpound &FHRorne®al (VI): 20 HiA N// \\ OO NO

RO'> (XV) R3 ON
H_N X1
2 }(U\OP1 ( )
Rz\‘ Rs

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

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

prepared by reductive amination of a compound of formula (VII) with R"*CHO (where R is

R without a CHj linker directly attached to the N) using a suitable selective reducing agent

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

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

Rgu,,“ (XIV)



B O Suitably, where X is a |leaving group such as a hal ogen atom e.gqg.

brom ne, the reaction is carried out in the presence of a base, e.g.

LI HVDS (Iwoheamstexanet hyl di sil yfam de), potassi um car boraeT&GBIR/0s2di UM
carbonate. Preferably, the reaction is effected in a suitable 25 organic
solvent, e.g. THF, DMF, at a tenperature from-78C to +50C, preferably -78C
to +20C. In a further aspect of the present invention, the final step in
the preparation of a conmpound of fornmula (1) or (la) may conprise the
coupling to group -SCRA by reacting a c®mpound of 30 formula (XVI) with a
conpound of forrmula (VII1): W 02/100830 PCT/ GB02/02721 34 R NH NOR>
(XvVl) R3 O N B O The reaction is conveniently carried out in the presence

of a base, e.g. pyridine, and in a_ suitable solvent, e. DCM suitably at
r oom t ehfser 'EﬁdHPfé’e ERMIRAON Uit 1FeRveligntlt Cafriadheoysr é’ﬁ’eﬁ'ﬁeaﬂﬂ%nwl@n soglium
conpoundacdtofyomilyedridd )n thikgresdrteicd aaracid ylichoas abediceaairiyyla gpivemp snﬂyabe

pr epar egciu, gma@‘mrfg@,mgmgéra{@é mul a (XV) by reaction with a conmpound of
formJéa(XVI : 10 R - (XVII) vvhere is a suitable coupllng group e.g.

boronate [B ]. under net al nB cop;‘o(er sal t
such as® %Bﬁgf%qu)mfa&&aeaﬂ@ (Y (tVHB éfté%)er%'ér%f (XarX r@QH@@dsQﬁ'l)é\ﬁ% n@WRy, DCM
and a basepouadgang'pr cati e p@pdredptyi wocdskys well kihevipindseate of nol ecul ar
sieves. 15 In a further aspect of the present invention, a conpound of

fsgrzfrul %@%)/ u%r ?rérél @8@% 8%?1%‘4' %tk/%rrﬁg b s(ejf_i'l qgrlf% f?ifr&?tjc Hor o of the
conp syp Eﬁ%ﬁ@éa('x\?r%g destRpwiss fwm@a&ﬁth%v%%@%ﬂowdt qnd & will

conpourke afprécated|tkat(ibadel general medihadsrasatbievaingbingd ih differemtpeayadn efich ool a
(XI'X) : sty prooBgsele( Rhe cbudni¥lof khe reactions in multi-stage processes should of course
be chosen so that the reaction conditions used do not affect groups in the molecule which
are desired in the final product. For example, those skilled in the art will appreciate that, with
15 the use of appropriate protecting groups, the coupling to any of groups -R’, -SO,A or formula
(If) can be the final step in the preparation of a compound of formula (1) or (la). Hence, in
another aspect of the invention, the final step in the preparation of a compound of formula (1)
or (la) may comprise the coupling to group -R' by reacting a compound of formula (XV) with
a compound of formula (V1):
20

R?u,,“ (XV)

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

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

In a further aspect of the present invention, the final step in the preparation of a compound
of formula (1) or (la) may comprise the coupling to group -SOA by reacting a compound of
30 formula (XVI) with a compound of formula (VIII):



T -S02-C(R)-CH2-T2 (XIX) 25 where T' and T2 are independently reactive
groups, such as a halide, preferably chloride, in the presence of a base
e.g. N, N-wpiogopsepyl et hyl am ne and a suitabl e sol vent e.gPCVERI2/02RWI t ably
at roomtenperature, to provide a conpound of fornmula (XV) where Ais

C(R) =CH2, followed by reaction with a conpound of forrmula (XX): 30 WD

02/ 100830 PCT/ @B02/ 02721 35 L-R (XX) Wiere Rh is aryl or heteroaryl and L
is a leaving group, e.g. bromne, in the presence of a 5 base e.g.

N, N- di i sopropyl et hyl am ne, and a suitabB4 solvent e.g. dioxane and a
suitable transition nmetal catalyst e.g.

di (palladiumtris(di benzyli deneacet one) and a suitable ligand e.g.

2- (di -t - but yl phosphi no) bi phenyl “nder an inert atnosphere e.g. nitrogen, at
a tenperature 20-100C preferabl yN40&. 10 In a further aspect of the

present invention, a conpou formula (1) where Ais a biaryl group may
be prepared froma conpound of flornula (XVI) where Rl is hydrogen and the
am no group is optionally prefec , for exanple, as a solid supported

tive am nation und standard conditions, by
rmula of formula (XX): 15 TI-1 - ~M (XX1)
0 0 20 wherein T is a reacrRve oup, such as a halide, preferably

chloride, and M is an aryl or |heteroaryl group with a suitable coupling

group e.g. hal ogen, prefer ablj:%gim de or iodide, in the presence of a
a
d

derivative derived from ngglu
reaction with a conmpound of ¥

sui tabl e sol vent e.g. DV an gabl e base, e.g. N N

di i sopropyl ethylamne, follo reaction with a conpound of fonula
(XXI'1): 25 M2-C2 (XXI|) whereiM is an aryl or heteroaryl group and C2 is
a suitable coupling group e.g. boronate [B(COH)2], in the presence of a

metal c SW-Ie | Ak L I di oy se. e. g.
o DA oSl S SUE LS o e
pr esenc¥GPlEFONENL 6 tSulalyy 2L pem EBIPERIME: by removal of any protecting
group® under standard conditions, e.g. under standard conditions. Those

ski | | edinianfutther aspecvdflihe priBeRChatioh NRtorhpoundef peradd af Wwieste ¢’ i¢ be appapound

of for mugobh) Igro’bgclg’\"ay (HeAbrePhredy ﬁ&hvéitCSmf)Bfﬁ{c?Bf fdrhu@&\ﬁeb)nﬁ{a%ﬁérfimhaé'd/ or

desirable to B giﬂ ogg(",r nore sensitive groups In the nolecule to

pr event SUPRAEEP PL MRS (@YW eacti ons. Suitable protecting groups for use
according to the present invention are well known to those skilled in the
art 10 R'-C'" (Xl

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

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

20

T'-80,-C(R)=CH,  (XVIiI)

T'-80,-C(R)-CH,-T? (XIX)
25
where T' and T2 are independently reactive groups, such as a halide, preferably chloride, in
the presence of a base e.g. N,N-diisopropylethylamine and a suitable solvent e.g. MeCN,
suitably at room temperature, to provide a compound of formula (XV) where A is C(R)=CHs,

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



and may be used in a conventional manner. See, for exanple, "Protective
groups in organic WO 02/ 100830 PCT/ GB02/ 02721 36 synthesis" by T.W G eene
and P. G Mvowatuesosgdohn Wley & sons 1991) or "Protecting @&Cowgms2/obpiP. J.
Koci enski (Georg Thiene Verlag 1994). Exanples of suitable am no

protecting groups include acyl type protecting groups (e.g. fornyl,
trifluoroacetyl, acetyl), aromatic urethane type protecting groups (e.g.
benzyl oxycar bonyl (Cbz) and substituted 5 Cbz), aliphatic urethane
protecting groups (e.g. 9-fluorenyl met hdfycar bonyl (Fnoc), t-

but yl oxycar bonyl (Boc), isopropyl oxycarbonyl, cycl ohexyl oxycarbonyl) and

al kyl type protecting groups (e.g. benzyl, trityl, chlorotrityl). Exanples
of suitabl e oxygen protecting groups nay i ncl ude for exanpl e al ky silyl
groups, such as trimethylsilyl or t&'t- OBGtyl di methylsilyl; alkyl ethers
such as tetrahydropyranyl or tert-butyl; or esters such as 10 acetate.

vari OUSW' g,teeﬁamgdg@t(ﬁ lﬁé‘?%FB %ﬁd psed léé\m’i oﬁﬁoéf §: ?y%ﬁﬁé"?ﬁ%eo é’rﬁi%

i ncl udi ng but certain cg mul ae ?II)
(V) 5 (R 244 OPYSHYFMINE T 1 eaoe@ra%anicacawﬁﬁ%
const i ttﬂr@lt@nfmwh@at gipe@t ddpaltaﬁelrrmr@@ebﬁnzvl emqeéﬁne) EBdTH Uik dgand
i nvent i@g. &-({di-t-bawiphesgHind)biphenyl | usderabrdineyt tdraogtheenpagyi migogoranpl es
whi ch %Fﬁ%}%}a‘ﬁ;r?% @oé &Faﬂﬁ‘/dd,oaé limti ng t he scope of the invention in

any way revirations Boc t-Butyl oxycarbonyl Cbhz
Benzi%!p oxycar bon | THE Tetrahydrof uran 25 DCM Di chl or onet hane DVF

ntetenfprther ﬁ%nﬁcaéf theiamesent @R Xy veecrarqund s Ifermuta (Ihmbgee Ards @ubiivpl et
30 q quadhEimayshbes prephrdd frémta cqrhgdunddofdommll@ XVI3wherd &' nedidrbgen ahétiie But yl
N-f ( be%fht@)@%&@l’sb@mdnh [*/Eﬁééféd)%l ekarﬁ;l)l@né@%t Slig KIpBbRES BlritatiTBdaioad ne
(10g) V¥?Sm (rjéosucp ive ammap ion undeﬂ' sPanda d congltlonl ?by reaction with a compound of formula

of formula (XXI):

15

1
T _M

N (XX1)

20 wherein T is a reactive group, such as a halide, preferably chloride, and M' is an aryl or
heteroaryl group with a suitable coupling group e.g. halogen, preferably bromide or iodide, in
the presence of a suitable solvent e.g. DMF and a suitable base, e.g. N,N-
diisopropylethylamine, followed by reaction with a compound of fomula (XXII):

25 M2-C2 (XX

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

30 cosolvent e.g. H,0, followed by removal of any protecting groups under standard conditions,
e.g. under standard conditions.

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



(di met hyl am no) propyl ] - 3- et hyl car bodi i m de hydrochl oride (8.13g) was added
foll owed by HOBT (5.729) and triethylamne (19.7m ). The m xture was
stirred fwpovimsshen L-al anine tert 40 butyl ester (7.7g) PeasgcRddzrtiand
stirring continued for 18h. The m xture was concentrated WO 02/ 100830

PCT/ GB02/ 02721 37 under reduced pressure and partitioned between diethyl
ether and water. The separated organic phase was washed with hydrochloric
acid (1 M, saturated sodium bi carbonate solution and brine, dried (over
magnesi um sul phate) and concentrated undér reduced pressure to give the
title conpound (11 99) as an orange oil which crystalllsed on standing. 5

Mass sp VH+ 411 I La 2 rt-But .

N-f (benzy H’elé[% bé(r Shv (eqﬂen%tgq_“ Jﬁ@f ”Waéﬁ giﬁ’hﬂa\z\@ew i '¥SZ18?9t8 ratectmg

D- met hi @Fﬂ“ﬁé by - Brlakogiensldr (Ganig yThiese eferlagn#®4ie E@(?‘@@l%u% SH‘% i35EEo f or
10 | nt epnotsdiing g@rdupstiheude tacw hypermmiactmgegroppsapag efbrmivia ssfluepecetyy mceldyind:
MH+ 4llarohféh§rdf@tﬁb|@é &ype bRAdCtiRY fe.g. benzyloxycarbonyl Cbz) and substltuted

b

E)renrsltz |on| %@Qgrﬁtne té!%tt&gmb &ogg‘gégandﬂlﬁ%ﬁ%ggg Iagbonggé r|nB%>GI tfor

| nter ne@i'ﬁ?’@’cfr NHe BPE) elseemskm:avmy r eysiehexylok¥ssbyb cepdnelkrb e MH+
411 | npretectinll gtaipd (2Q. thenkylBirityll chlorofrityl). Examples of suitable oxygen protecting

[H;n(a Pﬁ. NgpLSX YheRr RO | fok- aﬁérhm@nwk Deif 34 e sk ngs &ndr% Wl?‘l@;r tdertfor
oo P Y HOT L kL RaLRr e ESUA S e,

411 1 Saq %®r medi ate 5 tent-Butyl
(2S)-2-((3S)-3-ff(benzyl oxy)carbonyl | am no}-2-oxopvrrolidin-1-yl)propanoate

A sol utvamuefintefhedisedicruhdé Lide®® tHdWa@&/@trﬁé}ﬂlohéé@dcéé@slnblbéﬁi%htVMol h

rret hﬁlr el|rﬂﬁi-zlsddt8 c{g#gfégeom N %H’ fcfn%glagtfo rﬂéer(af@;g 3%; & 3fx 76&\/)61 Q@} Lggction

ange
soI idt HEHOK! ?sngla\‘?%%fdi”ﬁ YAOBPYHS etarl theprgasntd e(“ - form resin

(19. 1@9) was added and the mixture stirred for 18h at roomtenperature.
The m XThe prevast invdrition edll aod dehirthesilnstiaashed thw ddcodiganling esbibRs Wieh

filt ratﬁo%%ot??ggﬁ%ﬁfegta%qmﬂ e sﬁwﬁqh@rn%ér%gn%taﬂ}/ Wagor d a yellow oil

whi ch was puri i ot age romat ogr aphy (elu W th
cycl ohexane: ethyl acetate 3:2) to give the title compound (2.92g) as a
col our |2@mpIEs .~ 35 Mass spectrum Found: MH{ 363 Internediate 6

20
Abbreviations
Boc t~Butyloxycarbonyl
Cbz Benzyloxycarbonyl
THF Tetrahydrofuran

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

30 q quartet
S singlet
t triplet
d doublet

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




tert-Butyl

(2S)-2-((3R)-3-ff(benzyl oxy) carbonyl | am no} - 2- oxopvrrolidin-1-yl)propanoate
Usi ng | ntworedimse 2 and the procedure described for I|ntercEdiBROe2B]1 the
title conpound 40 was prepared. WO 02/100830 PCT/ GB02/02721 38 WMass
spectrum Found: M+ 363 Internediate 7 tent-Butyl (2R)-2-((3R)-3-{f
(benzyl oxy) car bonyl | am no} - 2- oxopvrrolidin-1-yl)propanoate 5 Usi ng
Internmediate 3 and the procedure described for Internediate 5, the title
conpound was prepared. Mass spectrum ¥ound: MH+ 363 Internediate 8 10
tent-Buty

(2R) - 2- ) -3-{f (b | ox rbon m no X vrr in-1- noat e
Usi ho ﬁ%ﬁd P hicnt P 31wl B0a peBreB P PUCAIBD AN P BB E e
title cHEPYICmNasqarasHwashed v I\/H&écb“oél'ﬁ@rdﬁ agith (TDusaturapd SBHEIM 1b50arbonate
| nt er nexdidioa hd ®fihe Bdtigd (over magne3|um sulphate) and concentrated under reduced

(29)-2- W
tert- % 6%%32%[ t@e% b éP f%l a\(’?adrr gnyi |an§ﬁ8'?ﬂr2£m§§£%§r$%gfhn8i n-1 -
yl) pr 3\4 [oatre /o I Iadl um on carbon (0.3g) and ethanol (150m)

was stirred under an at rmsphere of hydrogen for 18h. The reaction m xture
was fillherreddibteraough 20 HarboliteTM and the filtrate was concentrated under

F euCedoRlEgRg Heod: i/ PatBiyblsh Snc RNl 80) as a pal e yel low oil.
o 4t o ST 2y tedﬁ%@*'in%%a'ﬁnmﬁf&% bl 58, 176 PiggRhal efofheror

| nt e}(prémeg_mgd@@ , dhq ity ﬁ,qnnpound was prepared.

(2S) - 2-N43)pedtram Fourizk Mﬁmnnrol i din-1-vllpropanoate Using Internediate 6

and the procedure described for Internediate 9, the title conmpound was

I(D4M5\C]-|) 6. 4.60(1 H q), 3.58(1 H dd), 3.46(1 H, dt),
. 2. 48 ?50 2. 40(1 H 1|n§2e 1.70(1 H, n), 1.45(9H, s),

(2R)1@ lﬂs(tﬁn?i-me‘tanhedc[; me(blxoimm rmaiamm@- mmhultmneeq&aaodttm plicadurerttescriitedi fat e 7

and thqnﬂéfrﬁgﬁgﬂérﬁﬂ{teﬁﬂérd; uh@fvaksresaregli ate 9, the title conpound 35 was

prepar s %ﬁ N}Ry 40 '+|_a(§14- 58?{ H q), 3.75(1 H dd), 3.55-3.41(2H, 2 x
, T BT ‘1@?%: ,

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

Intermediate 4
20 tert-Butyl N-[(benzyloxy)carbonyl]-L-methionyl-D-alaninate
Using Z-protected L-methionine, D-alanine tert-butyl ester and the procedure described for
Intermediate 1, the title compound was prepared.
Mass spectrum: Found: MH" 411

25 Intermediate 5
tert-Butyl (28)-2-((3S9)-3-{[(benzyloxy)carbonyllamino}-2-oxopyrrolidin-1-yhpropanoate
A solution of Intermediate 1 (11.9g) in acetone (75ml) was treated with methyl iodide (18ml)
and stirred at room temperature for 72h. The reaction mixture was then concentrated under
reduced pressure to give an orange solid that was dissolved in acetonitrile (200ml). Dowex

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

35 Mass spectrum: Found: MH* 363

[ntermediate 6

tert-Butyl (28)-2-((3R)-3-{[(benzyloxy)carbonyllamino}-2-oxopyrrolidin-1-yl)propanoate

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




Internediate 12 40 tert-Butyl
(2R)-2_1(3S) - 3-am no-2-oxopvrrolidin-1-vl|propanoate WO 02/100830
PCT/ GB02/WD0210083® Usi ng I ntermediate 8 and t he procedur e pdgsaBoRiozrtl f or
Internediate 9, the title conpound was prepared. 'H NVR (D4AMeCH): 6 4.68(1
H q), 3.78(1 H, t), 3.56-3.40(2H, 2 x m, 2.52(1 H m, 1.89(1 H nm,
1.48(9H, s), 1.42(3H,d) ppm 5 Internediate 13
(2S)-2-((3S)-3-{f(Benzyl oxy) car bonyi | an3j8no}- 2-oxopvrrolidin-l-yl) propanoic
acid
tent-Butyl (2S)-2-((3S)-3-{[ (benzyl oxy) carbonyl ] am no}-2-oxopyrrolidin-1-yl)
propangate (0. . =was, di ved in DCM (7ml), and trifluoroacetic acid
(4. 7m§m S 38%@%3‘. F%-m*ﬁfﬁ%e was 10 stirred at roomtenperature for 4h
and then concentrated under reduced pressure to give the title conpound
(0. 423dnteanediaied ourl ess oil, which after azeotroping with toluene,
cryst al b3 (IS (SRESUTHERzy oD oliEmHiHA-2-dopl RERIIAE A Bl ddandatk €1 ¢ - BUt Y|
(29) -2 beheipidetete SPRRY e BRBID AL a el A0V ek adoRdis %, ORI Lomb8lty
(2S) - 2-1353%¢PFEGni no- 2- oxopyrrol i din-1-yl]propanoate (1.8g) in DCM (75m)
was tr ddasscspectrimsFalridoMbtiaggeBt hyl sul phonyl chl oride' (2.28g) and pyridi ne
(0.705m ) 20 and stirred at roomtenperature for 72h. The m xture was
washed IH\f'an aLes and concentrated under reduced pressure to yield an oil

' rrred by Bi otageT)I\(/I chr omat ogr aphy (rel ut i ?g wth

D DAOR VIO EH? ‘ ,a

npaithvd {4R)r2-H 38 )-31lldbenzy SATgPNA K AT L italllvels 219 |
whi t e ddding Intévasslidpdcamdithe prooedlre Mescrite8 fol htémiegliate di, dites titld compourBut vl
(29) - 2-fdsPpaellf (6-chloro-2-napht hyl)sul fonyl | am no} - 2- oxopvrrolidin-1-

yl) pr oq@&ga%gﬁ@%nlgodﬂﬁm%gate 10 and the procedure described for

I nt er medi at t he e conpound 30 was prepared. 'H NVR (CDCI 3): 6
8.45(1 H, br.s), 7.96-7.83(4H, m, 7.56 (1 H dd), 5.41(1 H br.s), 4.66 (1

H, 't Inleragiiateld dt), 3.42-3.34(2H, m, 2.62(1 H m, 2.01(1 H m,
1. 38- 1.t32 BLRH(2 ) 3®PBemidd2-exsmaordie-1 4P pApahestt- But yl

(2R) - 2-A (3Rkeurts U bk 6452bAkP- L H2RRSEY SN LABN) EABb AR RN b il 1 1-
yl)propanoate (2.82g), 10% palladium on carbon (0.3g) and ethanol (150ml) was stirred
under an atmosphere of hydrogen for 18h. The reaction mixture was filtered through

20 Harbolite™ and the filtrate was concentrated under reduced pressure to give the title
compound (1.8g) as a pale yellow oil.
'H NMR (DsMeOH): & 4.56(1H, q), 3.57(1H, dd), 3.49-3.35(2H, 2 x m), 2.48-2.39(1H, m),
1.88-1.77(1H, m), 1.47(9H, s), 1.40 (3H, d) ppm.

25 Intermediate 10
teri-Butyl (28)-2-[(3R)-3-amino-2-oxopyrrolidin-1-ylipropanoate
Using Intermediate 6 and the procedure described for Intermediate 9, the fitle compound
was prepared.
'H NMR (DsMeOH): & 4.60(1H, q), 3.58(1H, dd), 3.46(1H, dt), 3.41-3.33(1H, m), 2.48-
30 2.40(1H, m), 1.82-1.70(1H, m), 1.45(9H, s), 1.40(3H, d) ppm.

Intermediate 11

tert-Butyt (2R)-2-[(3R)-3-amino-2-oxopyrrolidin-1-yllpropanoate

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

"H NMR (D;MeOH): § 4.58(1H, q), 3.75(1H, dd), 3.55-3.41(2H, 2 x m), 2.50(1H, ), 1.90(1H,

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

intermediate 12
40 fert-Butyl (2R)-2-[(38)-3-amino-2-oxopyrrolidin-1-~-vilpropanoate




yl ) propanoate Using Internmediate 11 and the procedure described for
Internmediate 14, the title conpound was prepared. Mass spectrum Found:
M 453 WO o¥nad32¢ 100830 PCT/ GB02/ 02721 40 | nternmedi at e PCT/GB02/02721
(2S)-2-((3S)-3-{f(6-Chl oro-2-napht hol ) sul fonyl | am no} - 2- oxopvrrolidin-1-yl)
propanoi c acid tent-Butyl

(29)-2-((3S)-3-{[(6-chl oro-2-napht hyl ) sul fonyl ] am no}-2- oxopyrrolidin-1-

yl ) propanoate (0.6438) was dissolved in DCM (19m), and trifluoroacetic
acid (19m) was 5 added. The mixture wa¥ stirred at room tenperature for
2.5h and then concentrated under reduced pressure. Anhydrous DCM (4ml) was

added d the sol ut.i concentrated under educed pr.e re..Repetitive
Sl 11 oteing Teadtire A AR Bidb8 TS cRafied o8 TS Giostied 2 e B Ebotnd:
title céapegRaredo. 56g) as a white foam Mass spectrum Found: M+ 397 10
| nt er me'th MR BMeRS)): 24(688M),-B; §.76@HCH| 8156-240(2IHNE yth), LBX(OH, m), 1.89(1H,

| am no}mP-1eedy rd)of ksisprdy-ppi. Propanoi ¢ _aci d- Using Internediate 15 and the
procedure described for I'nternediate 17, the title conpound was prepar ed.

15 MaSs spectrum Found: MH+ 397 Internediate 19
( 2R) - 2-Ipiespedigterty 6- Chl or o- 2- napht hyl ) sul f onyl | ami no} - 2- oxopvrrolidin-1-yl)
pr opanaR8)-a€i3s)-3fHBegzyimtydrantativisraindb2-andpyrivdidiprlogedwpende acidi bed f or
I nter W%H@L@l(béa-zt(t@)ta-gffn fhsbnyFaninBE 2 RSB REin- MAssTosRRetd Yolsgf-ound:
|
rofr

o 2 s BEESIROIDENE thlahas Hideroscetic adid (4 7mi) was added: The miurg was

(2R); 2-(3-azi [

D al }ﬁi et gf fagmteresttire fon 4t ard then gongaqirgiadsBidebiRfreshpIestyrAdo gve 3% ) in
acet onititiei kempodmd )(P.428g) addad calosddast iodn vdfichetditgr 2zemirpgiog 4wiih otvhlsneanoat e
(1g) anglysigmdeam iodide (0.02g) in acetonitrile (5m). The m xture was

heat ed s 6& el }égt}]&%déagn concentrated under reduced pressure to give
3° P'S ot

a brown 0i was partitioned between DCM and water. The separated
organi c | ayer was washed further with water and dried (over 30 nagnesium
sul phatlalermadidtecidncent r at ed under reduced pressure. The residual brown oil

was purfeftise@jusi ng Bi gpape [¥stBHpeRhioe-2payhtheidulie@latintiNekoph frblidin-1-
cycl oh ﬁé%&%! acetate 3:1) to give the title conpound (0.204g) as a
m xtur A solution o I).‘earfciéljetglle&8§-%[’[‘(gsii3-amino-2-oxopyrro|idin-1—yl]propanoate (1.8g) in DCM
(75ml) was treated with 6-chloronaphthylsulphony! chioride® (2.28g) and pyridine (0.705ml)
20 and stirred at room temperature for 72h. The mixture was washed with water and
concentrated under reduced pressure to yield an oil which was purified by Biotage™
chromatography (eluting with cyclohexane:ethyl acetate 3:1) to give the title compound
(2.31g), as a white solid.
Mass spectrum: Found: MH" 453
25
Intermediate 15
ferf-Butyl (25)-2~((3R)-3-{[(6-chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1-
yhpropanoate
Using Intermediate 10 and the procedure described for Intermediate 14, the title compound
30 was prepared.
'H NMR (CDClg): & 8.45(1H, br.s), 7.96-7.83(4H, m), 7.56 (1H, dd), 5.41(1H, br.s), 4.66 (1H,
q), 3.73(1H, dt), 3.42-3.34(2H, m), 2.62(1H, m), 2.01(1H, m), 1.38-1.32(12H, s+d) ppm.

Intermediate 16

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

40




T.1.c. (cycl ohexane:ethyl acetate, 2:1) Rf 0.20 35 Internediates 16 and 21
tert-Butyl (2R)-2-((3R)-3-{f (6-ch

| or 0- 2- nawbtokabgssul f onyl | am no} - 2- oxopyrrolid in-1- yl) pr @eparceERe27121)
tert-Butyl

(2R)-2-((3S)-3-{f(6-chl oro-2-napht hyl)sul fonyl | am no} - 2- oxopvrrolidin-1-

yl ) propanoate (2) WO 02/100830 PCT/ GB02/ 02721 41 A m xture of tert-butyl
(2R) - 2- (3-azi do- 2- oxopyrrolidin-1-yl)propanoate (0.204g), 10% pall adi um on
carbon (0.02g) and ethanol (10mM) was s#Grred under an at nosphere of
hydrogen for 5h. The reaction m xture was filtered through HarboliteTM and
the filt ate , concentrated under reduced pressure to give a yellow oil.
The oi 11 2 i n DCM (10rr1) 5 was treat ed Wi t h 6- chI oronapht hyI sul phonyl
chl ori de BerlY (62 v s olf arry Ry q 2 agidher at ur e

for 72hertBgyim xture w@s)- m@w@ {Y(Blohlovmlzefapﬁﬂhsil)mﬁﬁmlﬁé}ezdoxdb?dﬁrdnﬁ-ﬂdUCed
pressurg(;éb bsﬂedgoaeﬁtsg bva\ém manmmfgg@bgn@'tm@%s%@% \%?Qy

(o S S gy 25000 0 Lo e

spect r Ul WUMUWGSSWAEIMF 0L($2|§>CMa Ispesadded apd el soivtign agmentrateérur@er ate

22 ter trefuded pressure. Repetitive addition of DCM and concentration under reduced pressure

(2S)-2- F{r&\%@dﬂftftlé@o bgﬁ@((%(;bg@gtawltksf?éﬁ]onyl | (2- oxobutyi)am nol-2-oxopvrr

ol i din- l'ution of tert-butyl

(28) 2 - napht hyl ) sul f onyl ] am no} - 2- oxopyrrolidin-

1- yI ropanoate (0 07g) in THE (2nl) was cooled to -78C under nitrogen, and
t r eat edntsrrhédiatel 18hi um bi s(trimethylsilyl) am de (1. OM solution in THF,

0. 186> &) bt IRV 603hIdrds-AaR ) RIS RAQRROL-8- BBV rolidil My G S HaddDhcigo! ution

et handle TG i T FRE 1050 e PER e lcreBfr L3 B i ool

reduced'3rd8RALE. The residue was purified using SPE (silica, eluting with
cycltﬁld\ﬁmpebtngnh BoetdatH'B®71, 5:1, 3:1, 2:1, 1:1, 1:2, 1:3, 1:5, ethyl
acetate and nethanol:ethyl acetate 1:9) to gi ve the title conmpound (0. 079)
as a gym, FSteSRECt rum Found: M 523 25 Simlarly prepared using other
AV 3 able aI kyI halldes vva_s: Internmediate 23 tert-Butyl
(29)-2 flsuifa -SroxopVIFRlig e 1y yrepaRQingtid ani no} - 2
- 30 oxmw mrnmdraiqi9Iaﬁpﬁb@arwadwemssn®pe°ot hlt&nneﬁcatmdﬁ’ theHitl® LOmpound

20 was prepared.

Mass spectrum: Found: MH" 397

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

35 Intermediates 16 and 21

tert-Butyl (2R)-2-((3R)-3-{[(6-chloro-2-naphthyl)sulfonylflamino}-2-oxopyrrolidin-1-
vlpropanoate (1)
terf-Butyl (2R)-2-((38)-3-{[(6-chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1-

vl)propanoate (2)




I nternedi ate 24 tent-Butyl

(2R)-2-{(3S)-3-[f(6-chl oro-2-napht hol ) sul fonyl | (nmet hyl ) am nol - 2- oxopvrrolid
i n-1- 35 wD)pnasanoate The title conpound was prepared usiPpag/dBueeiredi at e
21 and nethyl tosylate, and the synthetic procedure described for

I nternedi ate 22. Mass spectrum Found: M+ 467 40 Internmediate 25 WO

02/ 100830 PCT/ GB02/ 02721 42

(2S)-2-{(3S)-3-[f(6-Chl oro-2-napht hyl ) sul fonyl | (2-oxobutyl)am nol - 2- oxopvrr
olidin-1- yl}propanoic acid tent--Butyl41

(25)-2-{(3S)-3-[[(6-chl oro-2- napht hyI ) sul fonyl ] (2- oxobut yl') am no] 2- oxopyrr

i di 0,
01111 Do oabebL RSk o e S5 S TuBEEAAE: (E0ks) oo
t enper amajlraélummnlcahoar(@ 0c2bb randaethpndl ofi @ohl)b weswestiredatrder aardl aladphehe of
or gani chydaygsn fRShs EREFedcten n@lktu@w(a@méremgﬂe@«\ varisolite? ahe thé@ Rkkate was
;ﬁngfnt&ﬂcgﬁltrélgg%dére%ﬁg @fegé " of wfi& i qet {me &Pﬁ%%ﬂ%@ as
(2y 8 e ptled WY RusiRioramg st RO I 10 T330) ik Ry 1o CH G 2R noj - 2
- oxopyr$tt5ﬂe|dcﬁtﬁ0¢m-temp9ﬂrﬁﬂlﬂpé@romfl doe clmms:rmgaas maeherdamtbm@t@rsarajn@r@ematacﬂ
chem stundet oedidtatl slessure iedidioranl sit ahizrdiad puied b Bidthdd™® che@ﬁmgﬂa@hyvas
E’E%’aée%?gm% g%‘%g yﬁ%%*%%t M5 i ne it SOBBAMRRIB T $0570and @) o1 4

n

in-1 eé Using Internmediate 24 and sinilar chenistry to
t hat 1 é Mase gpreium: rﬁ%‘ﬁﬁéﬂi"aﬂ@ 25, the title corrpound was prepared. Mass

spect r ur) Maesisgectir: Folihd: MHt ¢53redi ate 28 25 (2R)-2-((3S)-3-{f _
(6-Chl or o- 2- napht hyl ) sul f onyl | am no} - 2- oxopvrrol i di n-1-yl ) propanoi c acid

Usi ng Iln |d{e 21 and the procedure described for Internediate 13, the
title Ms simlarly prepared. Mass spectrum Found: M+ 397 30
| nt er ne@itRBUiY! 28S)-ar{ 3P a-NB-ch oro—2-naphthvl)sulfonvl](2-oxobutyl)amino]—2—oxopvrrolidin-1-
(2S) 12-YipBR)endatief ( 6- chl or 0- 2- napht hyl ) sul f onyl | (2-furyl nmet hyl ) am nol - 2- oxop
yrrol i di RoludioN lof RéRBAHPBLB-2-((3S)-3-{[(6-chloro-2-naphthyhsulfonyljamino}-2-oxopyrrolidin-
1-yl)propanoate (0.07g) in THF (2ml) was cooled to -78°C under nitrogen, and treated with
lithium bis(trimethylsilyl) amide (1.0M solution in THF; 0.186ml), followed by 1-bromo-2-
butanone (0.08ml). The resultant solution was allowed to reach room temperature and
20 stirred for a further 72h. Methanol (1ml) was added and the resultant solution concentrated
under reduced pressure. The residue was purified using SPE (silica, eluting with
cyclohexane:ethyl acetate 10:1, 5:1, 3:1, 2:1, 1:1, 1:2, 1:3, 1:5, ethyl acetate and
methanol:ethyl acetate 1:9) to give the title compound (0.07g) as a gum.
Mass spectrum: Found: MH* 523
25
Similarly prepared using other commercially available alkyl halides, was:

Intermediate 23

tert-Butyl (25)-2-((38)-3-{(2-amino-2-oxoethyl)[(6-chloro-2-naphthyl)sulfonyllamino}-2-
30 oxopyrrolidin-1-yl)propanoate

Mass spectrum: Found: MH* 510

Intermediate 24

tert-Butyl (2R)-2-{(39)-3{[(6-chloro-2-naphthyl)sulfonyl}(methyl)amino}-2-oxopyrrolidin-1-
35 ylipropanoate

The title_compound was prepared using Intermediate 21 and methyl tosylate, and the

synthetic procedure described for Intermediate 22.

Mass spectrum: Found: MH* 467

40 Intermediate 25




A solution of tert-butyl

(29)-2-((3S)-3-{[(6-chl oro-2-napht hyl ) sul fonyl ] am no}- 2- oxopyrrolidin-

1-yl) propaiosatnesg®. 07g) in THE (0. 5nl) was treated with diPCITagBIROYI21

azodi car boxylate 35 (0.06nl) , 3-furfuryl alcohol (0.030g) and

tributyl phosphine (0.075m ) and shaken at roomtenperature for 18h. The

m xture was concentrated under reduced pressure and the residue purified
by Bi ot ageTM chromat ogr aphy (eluting with cycl ohexane:ethyl acetate 3:1) to
give the title compound (0.015g) as a %bl ourl ess gum Mass spectrum

Found: M+ 533 WO 02/100830 PCT/ (B02/ 02721 43 Usi ng simlar chemstry, but
sel ecti ng r%Iwere pr epar ed:

¢ Org-¢-13 din-1
(2S)-2- lﬂ}QEQﬁﬂQ_fQQ(%-chl oro 2- napht hyl ) sul fonyl I (1
3-thi azteh—mﬁwl(ﬁﬁi B—KQB)&)-@L[{(GJohE)fo—QmpWWl()ﬁulfdhleZ@xd)d'lWl)zlnﬂmtqéﬁ-@(dWﬁﬁli(ﬁﬂ¢Ct rum

Found: Qate'(@r(ﬁgﬁgé @l%@ol?t;d ﬁlﬁ(bCM (2ml) and oroacetlc aCId (2l) was adde

25 6 th e % §

25 oio‘éyr “ﬁa.wa(s S, B gBan B BeiRlh T %%Fmd (e e e i =
(29) - 2- M- [T [‘(560'E9ﬁ["§r @ygn NegsheeRaryied! fdsied| joyver anadiiesing) -sglphate) and

yl met hwohaentrab@d @ndex opduced Ipr@hsnreﬁo:giv]enh@M (0.8g39) a3 dvahdaumwas

t r eat edyidstdpectrlith! FO@MHPORFLUse acid (1 nl) and stirred at roomtenperature
for 1h. The solution was then 15 concentrated under reduced pressure to

gi ve the t|tIe compound (0.019g) as a colourless solid. Mass spectrum
Fountf | te ng simlar chemstry, but selecting the appropriate

st ar t i {@SHE(ES)8HE-Ahind-Pokosthyilj(Baei@ro-Qamaméinb dulfaP@lldmihey-Pedoptrelid@a-1-

(29) - 2-yiophndicldeldd- Chl or o- 2- napht hol )suI fonyl | (2-furyl met hyl ) am nol - 2- oxop

\(/r2rS§)I I2 gi nt tﬁ; aﬁﬁdgﬁaﬁ@h%‘aﬂﬁﬁ y) Vq"l%t{;%eyc ibed f% Intgrmediate 25, the fitle
ag|

oxop n0| c acid (56 44) 25 Mass spectrum Found: IMH 478
Inte%@d@@t@estsumehurﬁuw 454chl oro-2-[(f(3S)-1-f(1
S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2- oxopvrrol i din-3-

yl }am n | -1 Hindol e- 1 carboxyl ate 30
1- tert-ﬁiﬁéé?%%%f? }&hIS chl or dol e was _di ssol ved i n anhydrous THE

(2mL) Cee Gheragetuloinyigisty YRR gXORYIERHIIN: T 4RPIORANRIG anes,
0. 273macidras added

20 Using Intermediate 24 and similar chemistry to that described for Intermediate 25, the title
compound was prepared. )
Mass spectrum: Found: MH" 411

Intermediate 28

25 (2R)-2-((38)-3-{[(6-Chloro-2-naphthyhsulfonyllamino}-2-oxopyrrolidin-1-yl)propanoic acid
Using Intermediate 21 and the procedure described for Intermediate 13, the title compound
was similarly prepared.
Mass spectrum: Found: MH" 397

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




dropwi se over 10mn. After stirring at -78C for 45m n, sul phur dioxi de gas
was bubbled through the reaction for 5mn. The reaction m xture was

al | onwed tworeaels3r oom tenperature over 2h and concentr at @dTiGRI022€¢duced
pressure to give an off-white solid. The solid was 35 re-suspended in
anhydrous DCM (2ml) and treated with N-chlorosuccinimde (0.0584g). The

m xture was then stirred for 1h at roomtenperature and any renaining white
solid renoved by filtration. Half of this filtrate was treated with
pyridine (0.017m) and Internediate 40430.022g). The reaction m xture was
stirred at 40C for 5h and then 72h at 30C in a sealed vessel. The reaction
m xture, was washed wth ter, the organi ¢ phase 40 separated and dried
(over r’rldﬂﬁ%ﬂrﬁ'%r é’gF'ﬁ'ﬁiﬁ’ eg’\‘k,}t %?d%?t'BQé%PgﬁrBBr'%gd@“”%g pfesiam B fRlayiRgaieranD

02/ 1008FeP#EYW GB02/ 02721 44 to give a residue which was purified by nmass
directed preparative h.p.l.c. to give the title conpound (0.011 g) as a
col ourlg ; g Mass spectrum Found: M+ 555 5 Intermediate 34 N-f

yl }et ‘ i S5 - : -
dr opwi q@(gowreqlldrﬁ &wl}p@pamoatert er rredr ate 40 (0 436g) and

N, N- di -mMaspspepirbet Rydrarivie 550. 938nl) in dry acetonitrile (6ml) at OC over
10 2mn. The m xture was allowed to reach roomtenperature-and stirred for

3 days,| gfter! 1 jch the reaction was quenched with water and concentrated
under r a sure to give a brown resr due. This resr due was
par t 19 i @8&a-{ESiellB-Ghlerpt2-panhthylsulfonyl hiazotF Privlneatin irelidinet r act s

wer e dr1-el¢brbm/rmicamne5| um sul phat e) and concentrat ed under reduced
pressurg thlQﬁdhe fbr %W‘bqtﬂam M'zct}w% )l Eﬁréﬂo%inéi%t ngz&w‘mc@trhﬁ%o%' ng

with eth ace

acet at & IM%@&%@P}'?QX%%HJ&B'é@ﬁ’tr%npﬁel E)W @ Ei%atﬁ Wity
film NESuUoressste agid (Frolsad wﬂed%zoomnteém@éaiur@t for 3@ Abet eqlttioBuwgs then

( 25)12-dohBS)traBedi Lif@er- reHuaadopr@sire b tghieethe Sitlg | comloling y(0.0496 )ne 2 Zowapyy r ol i d
i n-1- ydo)i@r opanoate A solution of tert-butyl

(2S) - 2- *é%@geﬁgﬁwﬂ?&% W_P%rrol idin-1-yl]propanoate (0.337g) in

acet oni eated with triethylamne (0.41 m) and

5' - chl 9@ sixilap chemishreid-sslecting thengnrrepiial sipeing materials) thafelloving weee at
room t gnmpearad:ure for 17h. The mi xture was 25 concentrated under reduced
pres@yure and the residue purified using SPE (am nopropyl, eluting with

met han the title corrpound (0 651g) as a brown oil. Mass
q rthOdifle 'R
spec M 491 Usin (ﬂ]? emstr?/ and Internmediate 9, the
foll ovvr ay) SRS -,3,[ S-higro-2-naph y)suh‘onvﬂ(Z furvlmethvl aminol-2-oxopyrrolidin-1-
vl}propanoic acd mrxture with  (28)-2-((38)-3-{[(6-chloro-2-naphthyl)sulfonyllamino}-2-
oxopyrrolidin-1-yl)propanoic acid (56:44)
25 Mass spectrum: Found: MH* 478

Intermediate 33
tert-Butyl 5-chloro-2-[({(3S)-1-[(1S)-1-methyi-2-morpholin-4-yl- 2—oxoethyl] 2-oxopyrrolidin-3-
yltamino)sulfonyl]-1H-indole-1-carboxylate

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

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

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




30 Internediate 36 tert-Butyl

(2S)-2-1(3S)-3-(ff(E)-2-(4-chl orophenyOet henyl | sul fonyl } am no) - 2- oxopvrrol i
di n-1- ylwoopaosai e Mass spectrum Found: M+ 429 35 | nt ecmachoanezr287
tent-Butyl (2S)-2-[(3S)-3-f(2-am no-2-oxoethyl)f(E)-2-(4-

chl or ophenyl ) et henyl | sul f onyl } am no) - 2- oxopvrrolidi n-1-yl | propanoate Using
Internmedi ate 36, and the synthetic procedure described for Internediate 22,
the title conpound was simlarly prepared. 40 Mass spectrum Found: M
487 WD 02/ 100830 PCT/ GB02/ 02721 45 |Inf€rnediate 38 tert-Butyl
(2S)-2-((3S)-3-{(2-am no-2-oxoethyl ){[ (5" -chloro-2,2"-bithien-5-VI)sul fonyl

syt het IC0F ScioPE BT IPR SV Pt B e g SR SR BTG & SUBHBAE was
si m | ar £MpRUREAP Od 1o\ssa celpertass @idssFound: M+ 548 I nternediate 39 10
Benzyl fn: Found: MH" 555

S) - iyme?ﬁﬁ Sgeq{rrrgr phgijril n- 4-yl - 2- oxoet hyl | - 2- oxopvrrol i di n-3-yl car bamat e

(2S)-g- 3 G{M Benzyl oxy) car bonyl ] am no} - 2- oxopyrrol i di n-1-yl) propanoic
acid xS di ssolved in DMF (21) and O (benzotriazol-1-yl)-N, N,

N, N -t 013 )- 1 MeHiVirgrmerghelinr4-yg-axastiu]2-pXap) GARy - added, foll owed by
N, N-di i Uldnaylidan ne (92m ) and norpholine (46nl). The m xture was

\sN; isr gggzmdﬁéetﬁérsistgggm CAloride i@dr?zazﬁm \(/)vré@taHEl@é éQﬁ@éqglﬁs?%@o@eWémﬁé ori de
e O e L e D e e
i t hil @ne'Bi Gh¢ aixtureMims lpwrdite Frach reQin teertatye ard siirmddar & daysumite whiFbonat e
and br i the.redttonovaganienchey evithwaaier and echogoirated smdeuradsioég pedsedreandiive a
concent hiavAdesIAGe Thisrdsril wak §afitioRed Petedf clifiPaddiitt &ind WRIBRIOTREl cbifbiBkd as a
(39 *3- Qe e et [ s b kS BRhrobe maend 5. one
A M xt upr@s%,frebt@ngiy@ brown foam which was purified ‘by SPE (silica; eluting with ethyl
( 3S) 14- aqetdtp:cyclohaxane 121, retiTyb heatate-apdtherPetbyicsetaye: inethaoeb ) f )y tol i the 3itle 25
y![_car b3¢mﬁ®tﬁqa(@g_)227gl)(gs% a@éﬂm@l.:_cuhm gn car b]?n (ig%} a_rll_ﬂ et han?! (1. _31% was
stirre : ahar rogen for : e reaction mxture was
T A (R

filtere rough the filtrate was concentrated under reduced

pressure to give the title conpound (12.3g) as a pale white oil.
Intermediate 35

20 tert-Butyl (28)-2-((38)-3-{[(5'-chloro-2,2"-bithien-5-yl)sulfonyllamino}-2-oxopyrrolidin-1-
yhpropanoate
A solution of tert-butyl (2S)-2-[(3S)-3-amino-2-oxopyrrolidin-1-ylJpropancate (0.337g) in
acetonitrile (20ml) was treated with triethylamine (0.41ml) and 5'-chloro-2,2'-bithiophene-5-
sulfonyl chloride® (0.372g) and stirred at room temperature for 17h. The mixture was
25 concentrated under reduced pressure and the residue purified using SPE (aminopropyi,
eluting with methanol) to give the title compound (0.651g) as a brown oil.
Mass spectrum: Found: MH" 491
Using similar chemistry and Intermediate 9, the following were prepared:

30 Intermediate 36
tert-Butyl  (28)-2-{(3S)-3-({[(E)-2-(4-chlorophenyl)ethenvilsulfonyllamino)-2-oxopyrrolidin-1-

Yllpropanoate
Mass spectrum: Found: MH" 429

35 Intermediate 37
fert-Butyl (28)-2-[(38)-3-{(2-amino-2-oxoethyN)[(E)-2-(4-
chlorophenyl)ethenyljsulfonyllamino)-2-oxopyrrolidin-1-yllpropanoate
Using Intermediate 36, and the synthetic procedure described for intermediate 22, the title
compound was similarly prepared.

40 Mass spectrum: Found: MH" 487




1H NVR (DAMeCH): 65.05(1 H, dd), 3.59(9H, m), 3.37(2H, m, 2.42(1 H m,
1.75(1 H m, 30 1.30(3H, d) ppm Internediate 41 tent-Butyl

(2S) - 2- ( (\86)0236048p( 2- et hyl - 1, 3-t hi azol - 4-yl ) met hyl | am no} PET@GRIPMLT20] | di n- |
- yl)propanoate 35 A solution of 2-nethyl-1, 3-thiazol e-4-carbal dehyde
(0.028g) in DCM (2nl) was treated with Internmediate 9 (0.05g) foll owed by
acetic acid (0.013m) and tetranethyl amoni um triacetoxyborohydride
(0.116g), and the resultant m xture stirred at roomtenperature for 66h.
The reaction nmixture was partitioned between water and DCM The organic

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

under reduced pressure to 40 give the title conpound (0.07g) as an oil. WO
02/ 100830 PCT/ GB02/02721 46 Mass spectrum Found: M+ 340 Using simlar
cheni stlniermpdiatesi ecti ng the appropriate starting materials the follow ng

wer e pf@pBut&U(ZSﬁZL((G@ISIRQJaﬁiuQ) 4dxb&thyI{BYtoHloro-2 2'-bithien-5- vl)sulfonvl]ammo} 2-

(29)-2-4,6 di n-4- mieﬂ]yFTam nol pyrrolidin-1-yl}propanoate
Mass 20 I rrred 10
(29) -3 Yqhag)n B et s eY I PN Eate, 22 S inoat e

(
Mass s@ﬂmgunﬂwa@@ﬂmﬂarhnmmem nternediate 44 tert-Butyl
(2S) - 2-N&_peBtriii( Bowdt): MHy-52gnapht hyl ) sul f onyl | 1(2-met hyl -1 3-thi azol -4- 15
yl ) met hyl | am no} - 2- oxopyrrolidin-1-yl)propanoate Using Internmedi ate 41 and

the sy eti rocedure described for Internediate 14, the title conpound
was Méﬁm&?%%%)ar ed. Mass spectrum Found: M+ 564 20 Internediate 45
ter t1@LBenzvl 38)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yicarbamate
R
- OXOPYdidddivel! N-ig-Y p ndHS i ettdivet
rl

D1 cpar daraer e edh e i, OfpdEck Y N m@m@mﬁ@%m dpem g ©
(29)-2- f{"ef@B@ﬂr@-(ﬁﬁf(n@ chedfl@stuze wapstited yaqarngragen fen2. 5@|a11d236wrﬁi§ﬂr%ﬂlu)99lﬁﬁ nol - 2
- oxtpyammbnidmnshloride}vpaisopddraaiBe mixture was stirred for 15min then partitioned between

water and ethyl acetate. The separated organic phase was washed with lithium chloride

(10% by weight), followed by saturated sodium bicarbonate and brine. The organic layer was

dried (over sodium sulphate) and concentrated under reduced pressure to give the title

compound (65g) as a yellow solid.

20 Mass spectrum: Found: MH* 376

Intermediate 40

(38)-3-Amino-1-[(18)-1-methyl-2-morpholin-4-yi-2-oxoethyllpyrrolidin-2-one

A mixture of benzyl (3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
25 ylcarbamate (20g), 10 % palladium on carbon (2g) and ethanol (1.31) was stirred under an

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

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

pale white oil.

'H NMR (D4MeOH): 85.05(1H, dd), 3.59(9H, m), 3.37(2H, m), 2.42(1H, m), 1.75(1H, m),
30 1.30(3H, d) ppm.

intermediate 41
tert-Butyl (2S)-2-((38)-3-{[(2-methyl-1,3-thiazol-4-yl)methylJamino}-2-oxopyrrolidin-1-
ybhpropanoate
35 A solution of 2-methyl-1,3-thiazole-4-carbaldehyde (0.028g) in DCM (2ml) was treated with
Intermediate © (0.05g) followed by acetic acid (0.013ml) and tetramethylammonium
triacetoxyborohydride (0.116g), and the resultant mixture stirred at room temperature for
66h. The reaction mixture was partitioned between water and DCM. The organic layer was
- separated, dried (over magnesium sulphate) and concentrated under reduced pressure to
40 give the title compound (0.07g) as an oil.




30 Using Internedi ate 43 and the synthetic procedure described for
Internediate 14, the title conpound was simlarly prepared. Mass spectrum
Found: M¥wO0%440088nt er nedi ate 47 35 PCT/GB02/02721
(2S)-2-((3S)-3-{f(6-Chl oro-2-napht hyl )sul fonyl | f(2-nmethyl-13-thiazol -4-yl)m
et hyl | am no}-2- oxopyrrolidin-1-yl)propanoic acid Using Internedi ate 44 and
the synthetic procedure described for Internediate 13, the title conpound
was simlarly prepared. Mass spectrum Found: M+ 508 40 WO 02/100830

PCT/ GB02/ 02721 47 Intermediate 48 (2346 2-4(3S)-3-f

f (6- Chl oro- 2- napht hyl ) sul fonyi | (pvri di n-4-yl met hyl ) am nol - 2- oxopvrrolidin-1
- yl}prgpanoi c,acid hydr ride Using Internediate 45 and the synthetic
proced S%ﬁ%%*?@ego'ﬁghﬁﬁqgﬁnedlate 13, the title 5 conpound was

si ni | ar¥§ing siapkar shemishy sbuipretadiinenthe-appiapriaitstar® meterielsnibdifeltowingy were

(2S) - 2-drép=spd:3- f f ( 6- Chl or o- 2- napht'hyl ) sul fonyl | (pvri di n-2-yl net hyl ) am nol - 2
-oxopvrrolidin-1- 10 vl}propanoic acid hydrochloride Using Internedi ate 46

and t g eyntcrl}eglé procedure described for Internediate 13, the title

conpo pr epared. Mass spectrum Found: M+ 488 15

| nt er ne@iRUy £25)2- ﬁBS 29xa=30vridincA-gnethyhaminotvimolidin- 1aflipropanoate

5- chl orMask-dpecrohuFeaumd2 Mi-Hrd2oxyl i ¢ acid (0.2g) in 1-nmethyl-2-pyrrolidinone
(2m) was added copper granules (0.2g). The reaction m xture was heated at
250C fqtterﬁéglg@ ni% n a mcrowave. The reaction vessel was cooled to room
terrpﬁ] e mxture 20 conbl ned vvrth four other simlar mxtures
and ’ & at2li LS 392 eV Y Prenclpye| et her. The
or gani d\/ldiaywec st‘rded’lHKnﬂQb vvater and br| ne, dr| ed (over magnesi um

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

conmpoun . £ 946 as a yellow oil. Gas-chromat ography el ectron-ionisation
spectr O] 1 25 Internmedi ate 51
5- chl orlg 3 l)sgonvi]{(2-methyl-1,3-thiazol-4-

15 yl)methvl]amrno} 2 oxopvrrolldln 1-yl)propanoate
Using Intermediate 41 and the synthetic procedure described for Intermediate 14, the title
compound was similarly prepared.

Mass spectrum: Found: MH* 564

20 Intermediate 45
tert-Butyl (25)-2-{(38)-3-[[(6-chloro-2-naphthyl)sulfonyl](pyridin-4-ylmethyl)amino]-2-
oxopyrrolidin-1-yl}propanoate
Using Intermediate 42 and the synthetic procedure described for Intermediate 14, the title
compound was similarly prepared.

25 Mass spectrum: Found: MH" 544

Intermediate 46
tert-Butyl (28)-2-{(38)-3-[[(6-chioro-2-naphthyl)sulfonyll(pyridin-2-ylmethyl)amino]-2-
oxopyrrolidin-1-yl}propanoate

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

Intermediate 47

35 (28)-2-((38)-3-{[(6-Chloro-2-naphthyl)sulfonyl][(2-methyl-1,3-thiazol-4- vl)methvl]amlno} 2-
oxopyrrolidin-1-yl)propanoic acid
Using Intermediate 44 and the synthetic procedure described for Intermediate 13, the fitle
compound was similarly prepared.
Mass spectrum: Found: MH" 508

40




n-Butyl lithium (1.6Min hexanes, 0.045m) was added to a cooled (-78C)
solution of Internediate 50 (0.11g) in anhydrous THE (5m ) over 5m n. The
reacti on wa240i88¢ed for a 30 further 5mn, warned to -4PCrasmi2erizired for
40m n. The m xture was cooled to -70C and sul phur di oxi de gas bubbled into
the vessel over 7min. The solution was allowed to warmto roomtenperature
over 45nmn, and then concentrated under reduced pressure to give a yellow
gum To a suspension of the gumin anhydrous DCM (4m) was added N-

chl orosucci nimide (0.118g) and the mixt4fre stirred at room tenperature for
75mn. The 35 solution was filtered, and the filtrate concentrated under

reduceq l%E ﬁéﬁw e48to give the title conpound (0.093g) as a yellow solid.

Mass S nd: MH 260 Interrredrate 52 40 2-Ch | 0 ro-4-ethenyl
phenol (§@)-82(3 ‘ sylfony pyridinr4simethyl)apino]-2-oxopyrrolidin-1-

met hyl tmpg@ngrb@b@sr_p@muhwﬂrder omde (0.23g) in dry THE (5nml) under nitrogen
at - 78QJsmg1Tr@éHﬁleété Mh'éﬁ@tﬁé Mnkfic PRcad&e. dddcibdiilibor WRsmadfiad ar apwige over

_2r7n8n ﬁ Omgg\%? Sgﬂweily péepaé% 0:8 ﬁla{[n(ao (i C, stirred for 20m n, cooled t
di met hyYassperiimeE ennds MH1488xy] benzal dehyde* (0.134g) in dry THE (5ml) 5

added. The reaction mxture was allowed to reach roomtenperature overnight
and qugREhedlatdigoh sat urated aqueous ammoni um chl ori de. The resultant

XL U1 9o B B cntld ol £ o GRS SRS B BB 1L 20t

wer e, COTICENLT at ea usi ng
sPE (&iYPropaneic acid .y Wc KP—QQCI ohexane foI I ovved by 5% to 25% et hyl

acet at é.}sm‘}g: Irtbﬁbref)edrwe 4603rgg!| the syhibetic plogedaepmsoibed0fod 48gimeaxtiatar 3piHe titld
Hp.!l. und®Rvasd sty pidperdpuval as, J; Maltais, F; Lachance, N,

Tetrah 43) 7897 900. Inter rredi ate 53 tert-Butyl
chl or o- %pv?ttrrr@ pﬁé%%iMHdgg enyl silane 15 A m xture of Internediate 52

(0 038g), imdazole (0.042g) and tert-butyl di phenylsilyl chloride
(0.0@8@_@%8_’@15@red indry DMF (0.5m ) at roomtenperature under nitrogen
for 20I5-CHb®-1#bntafti@nwas quenched with water, extracted with diethyl

ether, 1L Bl oF SRASES (kRzoRHPBRLR Ll A (6Pt 2t fflnotider
e B e e

elutin
acet at ‘%rvlallrcbﬁémer@e/)ave ol hgi reactionevessel was conled tie oD iettRg tuegsangithe imixture
H. p.20 @ombiedRtithAfolt otfien sinhilzk efixtetbisadrel thd combined mixtures partitioned between

3-{ft erv\?a'teﬁ’uéﬁd QQEHWBmélr) I're \'S ﬂ?&‘ylf%é}‘ il Wa@ﬁ’é?:{"mrr ﬂﬁ?éﬁdﬁncf%nﬁé ArsYicSer!
4-chl Orn%)agnes msdighal%e nza con ntrate uh er ziijced pressure to gl tﬁytr ggmporﬂnrclje
(0.659) as a yellow oil.
Gas-chromatography electron-ionisation spectrum: Found: M* 152, Rt 5.72min
25
Intermediate 51
5-Chloro-1-benzofuran-2-sulfonyl chloride
n-Butyl lithium (1.6M in hexanes, 0.045ml) was added to a cooled (78°C) solution of
Intermediate 50 (0.11g) in anhydrous THF (5ml) over 5min. The reaction was stirred for a
30 further 5min, warmed to -45°C and stirred for 40min. The mixture was cooled to -70°C and
sulphur dioxide gas bubbled into the vessel over 7min. The solution was allowed to warm to
room temperature over 45min, and then concentrated under reduced pressure to give a
yellow gum. To a suspension of the gum in anhydrous DCM (4ml) was added N-
chlorosuccinimide (0.118g) and the mixture stirred at room temperature for 75min. The
35 solution was filtered, and the filtrate concentrated under reduced pressure to give the fitle
compound (0.093g) as a yellow solid.
Mass Spectrum: Found: MH* 260

Intermediate 52
40 2-Chloro-4-ethenylphenol




(0.028g), tent-butyldimethylsilyl chloride (0.409g) and triethylam ne
(0.473m ) in DCM (15nml) was stirred at roomtenperature under nitrogen for
19h. The wDxRaom3mas quenched with saturated aqueous sodipamidBocarizonat e
and extracted with diethyl ether. The conbined organic extracts were
concentrated under reduced pressure to give an oil which was purified 30
using SPE (silica, eluting with cycl ohexane foll owed by 10%to 30% et hyl
acet at e: cycl ohexane) to give the title conpound (0.42g) as an oil. Hp.l.c
(1) R 4.11 nin *Kelley, J; Linn, J; Se#®ay, J. W T., J. Med. Chem
(1989), 32(8) 1757-63. 35 Internediate 55 2-(3-{ftert-Butyl

(di phe %luﬂ/l olfgrb%%}fl nRﬁeny %@hﬁc? (Lr?'n-b%l%{i?’% -Z%Q)fin <dlry THF (5ml) under nitrogen

o1ls o%@déﬁ%ﬁ -y g 316N Dexaiep e D AERBSIAT addadt diopwisel piearAIn TG | de
(0. 103mhixtunewaa dbdewed! toopavims ' @ eC,BiiFFed Gor D6, )coaled AC- TR andid sobgien,of 3ever

5nmin. Hhﬁ)BMX['[ﬁ'WedlM@ﬂwy{%'t ‘Gﬁﬁbthﬂsxfyﬁé@jbérﬁgﬂbﬁwe 4 3, g?%ﬁmcwtmﬁe E5rhipr

30 t d

port ona”ﬂ%ﬁé“@e”‘feﬂaéu el 5 Ak et X%E%'zﬁm W el el o
heat ed %\engle?dowﬂbﬁatefﬁtedrﬁ@ie@aéﬁamww&hl@r%s e (RstHardipigtuEe wgﬁéatracé@d,

ext r actvgth diethyl @itestrhgrid dtecheombided exdga(rtw«extr&miiwane swhpédratatgd andercanloesd r at ed

under RS THY RSBUE Qvas Thlirfie LM [y el%g})fvltﬁ@y&@%xtah@%wé@ b
A b o e D .,

st| r}qdrﬁ';piﬁf 2%3 roomterrperature under mtrogen the m xture was
concent*Baulscwvaiaded M@tﬂﬂ;édmemswl‘é Tatrahedesuldatar(i 9% 36(#o)n 782590 ashed with
water and filtered through a hydrophobic frit. The filtrate was
concentipatadyidader reduced pressure to give an oil, which was purified by
SPE (si e z ating wWth c cIo,xane ethyl acetate 19:1 and then 10:1)
fol | owed 35y lasodepinyigherioindinhienylsiianen” | ¢ to give the title conpound
10 (0 Gbm@l)rea:s‘ Infegasdiaie| 5298.0g8a), lmxéssol@ (&0429) @nd Fertrhutyldithengsity! chloride

| nt er nqdjoataml)sﬁaszstmdl iardy @Mfr .bmPhg redm I5mp&atdré Mheercmwﬂw)r \»BB. Piepar ed

using 5(1%? a&l&r%ﬁ &Nt y@%t'?%é& \A%%Sﬁ']ylr Etheﬂeé r TR%gnesium

| nterne %t g

tent - B lﬂ et de \9? firodag PRsSUitG TrRdoy t@n Sk WS AU has
pr epar é’é'ﬂ@m ﬁBEI r(ﬁlé'@%ed@‘bl [y SWltbnd?YFlﬁéeWﬁt Hellgwedor b edds e to d&88r i BEY! f or
| nt étlredettecyrBbhekhnme)lto give(tig it calnERmtin0.102g) as an oil.

H.p.l.c. (1) Rt 4.71min

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

35 Intermediate 55
(E)-2-(3-{[tert-Butyl(diphenyl)silylioxy}-4-chlorophenyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-
4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yltethenesulfonamide
Sulphuryl chioride (0.103ml) was added dropwise to DMF (0.116ml) at 0°C under nitrogen,
over dmin. The mixture was allowed to reach room temperature and stirred for 30min.

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




25 Internedi ate 58

(39)-3-{[(6-Chloro-1, 3-benzot hi azol -2-yl )thiolam no}-1-f(1

S) - 1- met wD-02Aa0m88phol i n-4-yi - 2- oxoet hyl | pyrrol i di n-2- one PCT/GB02/02721

N- Chl or osucci nim de (0.37g) was added to 4-chl oro-2-nmer capt obenzot hi azol e
(0.5g) in DCM (1 5m ) under nitrogen, and stirred at roomtenperature for
3h. A solution of Internmediate 40 30 (0.569g) and triethylam ne (1.04nm)

i n anhydrous DCM (5m ) were added and the resulting mxture stirred at room
tenperature under nitrogen for 2h. The 4%l ution was filtered and the
filtrate was diluted with DCM The organic solution was washed with water
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anhydr diteretHBrgusims hydrephdiiaririt. THEhfitrateads conceaisated tindereddiicnd prefsure ter
Smin, v&ydred dilowhfb'ﬁQvé’é‘Quﬁﬂe'drE)BQPEO(%IhéQrEILﬁIm Tieh ey@rénérxsnavaﬁryp%tﬁd foo1 -70C
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reacied)] room era

conc tpé)(ogéglﬁﬁx%PO'P%%‘?fé@d’m pressure. The residue was dissolved in

anhydr ddgsspdciramt Found: 84'¢a®6wi t h N- chl or osucci ni mi de (0.097g) and stirred

at roomtenperature for 75mn. The solution was filtered, and the filtrate

concentlh%yrﬂgdlgﬁdé%r reduced pressure to give the title corrpound (0.198g) as
aye

OT Td. Mass Spectrum Found: M+ 277 for dinethylam ne quenched
mass S z nok i enm L.H et.al., J. Heterocycl. Chem (1968),
5(6)1 15 7% dtle | aompoundi was peeEpared Qisingr bteimedists, - Bhgythe diynthetic subgastye

chl ori ciesthbdat fohlméraiddizensp.3, 2- b] pyri di ne* (0.2g) was dissolved in

anhydr qys, | RlaM)ynder nitrogen and cooled to -70C. n-Butyllithium
(1.6M i néhe;@l &f@Orﬂ) was added dropw se over 10min and the m xture
stirred for a further 5mn. The mxture was warnmed to -50C and stirred for
55mi n. Imeamedigietdion was cool ed to -70C, and sul phur dioxi de gas was bubbl ed
t hr o2@ hettiBrtyl@achidro+b-fioylpHdhokmdiphbeyisigast i on was al | owed to warmto room

t enper r SHG r w
resi du?%?tl@%%ugeﬁ%g eachil h”% an#rr{}dr ougaqug\E}Ie%ﬁ&l tﬁ a 3%%%&?8%&}&\1}?

!
N- chl orq%ﬁr%(?dnﬁl\ﬁfna%r“l‘eg The m xture was stirred for 2h at room
t enper dt-gi€ En&t48EniRmai ni ng solid renoved by filtration. The filtrate

25 Intermediate 58
(3S)-3-{[(6~Chloro-1,3-benzothiazol-2-yl)thiolamino}-1-[(1S)-1-methyl-2-morpholin-4-yi-2-
oxoethyllpyrrolidin-2-one
N-Chlorosuccinimide (0.37g) was added to 4-chloro-2-mercaptobenzothiazole (0.5g) in DCM
(15ml) under nitrogen, and stirred at room temperature for 3h. A solution of Intermediate 40

30 (0.569g) and triethylamine (1.04ml) in anhydrous DCM (5ml) were added and the resulting
mixture stirred at room temperature under nitrogen for 2h. The solution was filtered and the
filirate was diluted with DCM. The organic solution was washed with water and brine, dried
(over magnesium sulphate) and concentrated under reduced pressure. The residue was
purified by SPE (silica, eluting with cyclohexane: ethyl acetate 1:1 increasing polarity to ethyl

35 acetate:methanol 19:1) to give the title compound (0.3g) as a white solid.

Mass spectrum: Found: MH" 441

Intermediate 59
5-Chlorothieno[2,3-b]pyridine-2-sulfonyl chloride




was concentrated under reduced pressure to give the title conmpound (0.1539g)
as a white solid. 25 Mass Spectrum Found: M+ 277 for dinethylam ne
guenched wasg/s(sect rum sanple *Barker. J. N, et.al., J. CremGHRs272(1984),
(3), 771-795. Exanple 1 6-Chloro-N-{(3S)-1-[(1

S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2- oxopyrrolidin-3- 30

yl } napht hal ene- 2- sul fonam de To a sol ution of

(2S5)-2-((39)-3-{[(6-chloro-2-napht hyl ) sul fonyl ] am no} - 2- oxopyrrol i din-1-
yl)propanoic acid [Intermediate 17] (0.905g) in DCM (10m) were added 1-[3-
(di met hyl am no) propyl ] - 3-et hyl carbodi i m de hydrochl oride (0.152g), HOBT

(0. 107 0. and the m xture tirred room
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m xt ur echiarpthiesg2:3-blnyddine ef?p‘é}oslb m@ffydroUSJ . (S eoyarxiGmie Teesrepetion Wasoned
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PCT/ GBaddd@siztinirbifle (VO3B ped istivied aFooond tervpradoé fét. PSrhinc . The 19oluRon3wds3m n

1H NWMR fﬁt@f’éﬁbgﬁh th€ fﬁtraﬁé(c%nténtrté'ieoshnd@ r@gugedggﬁéﬁure% 9’4\79 &R( Bt cofBdund- W;JO( 1

H, q) g , 2. 271

1.77 asl %%I m 5 USI ng sinilar chem st ry, but sel ect| ng the
appr rM%& RACcKHM, H@ﬁ é\AH af@ fphémfe&mammguth@d NMASS FRPEIM ERAMBl e 2

6- Chl or'gdexaf( RB) etldl(, . BptePody2l, Gheim. (1968), 5(6), 773-8.

i met hyl nor phol i n-4-yl)-1-met hyl - 2-oxoethvl | -2- 10

oxopvrrlm e } napht hal ene- 2- sul f onam de Mass spectrum Found: M+ 494
H.p.I.(Tk 16mn Exarrple31560h|oro N-{(3S5)-1-f(1
S)-l-r’rtftlﬁ ieno ides_ oxoet hvl | - 2- oxopvrrolidin- 3-

yl} n‘bﬁarﬁ-ﬁhlloe:vtlaaeﬁe[ﬁm-w]pymhneido Ivgﬁwas pisstlvachin dhbydrdus WHF (48@i) urddpr hitregen( 1) Rt
3. 23m mndOcdaran® 04 6n-BotyMitiat (6 GRBIT Aexlhés, 0.780m!) was added dropWIse over
S) - 1- meldth e AN rhixdurs SRYES B! A indr ghﬁ‘?rﬁg%lx}@ WOl L R ¥ L&S-BY dya
stirred for 55min. The reaction was cooled to -70°C, and sulphur dioxide gas was bubbled
through the reaction for 10min. The reaction was allowed to warm to room temperature and
20 concentrated under reduced pressure to give a yellow residue which was re-suspended in
anhydrous DCM (6ml) and treated with N-chlorosuccinimide (0.189g). The mixture was
stirred for 2h at room temperature and any remaining solid removed by filtration. The filtrate
was concentrated under reduced pressure to give the title compound (0.153g) as a white
solid. ‘
25 Mass Spectrum: Found: MH* 277 for dimethylamine quenched mass spectrum sample
*Barker. J.N, et.al., J. Chem. Res. (1984), (3), 771-795.

Example 1
6-Chloro-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-y|-2-oxoethyl]-2-oxopyrrolidin-3-
30 ylinaphthalene-2-sulfonamide
To a solution of (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyljamino}-2-oxopyrrolidin-1-
yl)propanoic acid [Intermediate 17] (0.105g) in DCM (10ml) were added 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.152g), HOBT (0.107g) and
triethylamine (0.222ml) and the mixture was stirred at room temperature for 30min.
35 Morpholine (0.07ml) was added and the resultant mixture stirred at room temperature for
16h. The mixture was partitioned between DCM and water. The aqueous layer was re-
extracted with DCM and the combined, dried (over magnesium sulphate) organic extracts
were concentrated under reduced pressure. The residue was purified using SPE (silica,
eluting with cyclohexane:ethyl acetate 5:1, and ethyl ‘acetate) to give the title compound
40 (0.1g) as a white solid.




2- oxopvrrolidin-3-yl)napht hal ene- 2-sul fonam de Mass spectrum Found: M
563 Hop.l.c. (1) Rt 3.08mn 25 Exanple 5 6-Chloro-N-US)-1-((1
S) - 1- net WD-02A4¢@3d ( et hyl sul f onyl ) net hyl | mor phol i n- 4-yl } PRTGRIR0ER2H )
2- oxopvrrolidin-3 yllnapht hal ene-2-sul fonam de Mass spectrum Found: M+
558 30 H.p.l.c. (1) R 3.17m n Exanple 6 6-Chloro-N-((3S5)-14(1
S)-2-f2-(met hoxynet hyl ) nor phol i n-4-yl | - 1- et hyl - 2- oxoet hvl } - 2-
oxopyrrolidi n-3-yl)napht hal ene- 2-sul fonam de 35 Mass spectrum Found: M
510 Hp.l.c. (1) Rt 3.02min Exanple 7 &hd Exanple 8
4-1(2S)-2-((3S)-3-{f(6-Cnhl oro-2-napht hyl ) sul fonyl | am no} - 2- oxopvrrolidin-1-
yl) propanoyl | - O-~net | hol i ne- 2-carboxam de f Isonmer 1 and |soner 21
WO 02/ %meﬁ%éﬂ%wd%& | somer 1 Mass spectrum Found: M+ 523
H. p. | . cpde)(IRRES.188¥ n | soner 2 5 Mass spectrum Found: MH+ 523 H.p.l.c.
(1) Rt "M NBIR (D,Bedi! & 8441 Chbres),08.08-7 (B, In), (B3(1H, dd), 5.00(1H, q), 4.18(1H,
g) - 1- medd)y3 683 #,-:?23(3&)!:%2?(1@ -Aloyh ﬂ%l?,qgsw()l HPhB),hIQ%(?Hfld)Ypidnﬂt hé/l }- 10

- oxopvh .ol 1.di.n- 3z p ene- 2-s S . ordVHt
563 Lrl)gnﬁgja gl(#ll%i) h%ﬂ s%@oﬁgrt‘ Tca]elggl a%prllee%bé{%Qgg?e ‘?arM% atahigle trhgrﬂ)llc!:vﬁlli'gfI er
4-[ (2S)Rrepgreds) - 3- { f (6- Chl or o- 2- napht hol ) sul f onyl | ani no} - 2- oxopyrrol i di n- 1-
yl ) propanoyl | -N N- di net hyl nor phol i ne- 2- car boxam de Mass spectrum Found:
Mt S537exdrhdle b.- ¢. (1) Rt 2.96min 20 Exanple 11, Exanple 12 and Exanple 13
Wit 2S)éﬁﬁkﬁfﬁgﬁ){1f-f<‘f’s@-'(é’,é-%ﬁr%étﬂ%%m%h?‘-ﬁ%‘iR%&M@&Béﬂ@n%Op‘” rolidin-1-
Y p{ 6) poxop%rolidin-3-vl}naph’chalene-Z-sulfonamide

Mass specirum: Found: MH" 494
H.p.lc. (1) Rt 3.16min

Example 3
15 6-Chloro-N-{(3S)-1-[(18)-1-methyl-2-(3-methylmorpholin-4-yi)-2-oxoethyl]-2-oxopyrrolidin-3-
yitnaphthalene-2-sulfonamide
Mass spectrum: Found: MH* 480
H.p.l.c. (1) Rt 3.23min

20 Example 4 .
6-Chloro-N-((38)-1-{{1S)-1-methyl-2-0x0-2-[3-(pyrrolidin-1-ylcarbonyl)morpholin-4-yliethyl}-
2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide
Mass spectrum: Found: MH* 563
H.p.l.c. (1) Rt 3.08min

25
Example 5
6-Chloro-N-[(3S)-1-((18)-1-methyl-2-{2-[(methylsulfonyl)methylimorpholin-4-yi}-2-oxoethyl)-
2-oxopyrrolidin-3-yllnaphthalene-2-sulfonamide
Mass spectrum: Found: MH* 558

30 H.p.l.c (1)Rt3.17min

Example 6
6-Chloro-N-((3S)-1-{(1S)-2-[2-(methoxymethyl)morpholin-4-yl]-1-methyl-2-oxoethyl}-2-
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide

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

Example 7 and Example 8
4-[(28)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonvyliaminol-2-oxopyrrolidin-1-yDpropanoyll-N-
40 methylmorpholine-2-carboxamide [Isomer 1 and Isomer 2]




(2- hydr oxypropyl ) nor phol i ne- 2- car boxam de [Isoner 1, Isonmer 2 and |soner 31
| somer 1 Mass spectrum Found: M+ 567 25 Hop.l.c. (1) R 2.92mn |soner 2
Mass specwpuwailo@eund: M+ 567 H.p.l.c. (1) Rt 2.91 mn | PorEEB3/0321Mass
spectrum Found: MH+ 567 H.p.l.c. (1) R 2.92m n Exanple 14
4-1(2S)-2-((3S)-3-{f(6-Cnhl oro-2-napht hyl ) sul fonyl | am no} - 2- oxopvrrolidin-1-
yl ) propanoyl | -N N- 35 diisopropyl nor phol i ne-2- carboxam de Mass spectrum
Found: M+ 593 H.p.l.c. (1) Rt 3.4mn anple 15 WD 02/100830

PCT/ GB02/ 02721 53 6-Chl oro-N-((3S)-1-{

S) - 1- met hyl - 2- oxo- 2-f 2- (pi peri di n-1-yl car bonyl ) nor phol i n-4-vl | et hvl }-2-
oxopyrr%%ﬁ q\ 3-yl ) napht hal ene- 2- sul f onam de Mass spectrum Found: M+ 577

rrple 16 6-Chloro-N-f (3S)-1-((1
S)- 1- met'A E’?Lrgm[ ?%@'&3@ o) et hvl | nor phol i n- 4-yl } - 2- oxoet hyl ) - 2-
oxopyr riipildi () ‘2193mi@ht hal ene- 2-sul fonam de formate Mass spectrum Found:

M+ SOQSoriJQr:H p.l.c. (1) Rt 2.58m n. Exanple 17 6-Chloro-N-((3S)-1-{(1
S) - 1-mg ?ég AR g4 i di n- 1-yl net hyl ) nor phol i n-4-vl | ethvl}-2-
oxopyrr dsﬁl % [% al ene- 2-sul fonam de formate 15 Mass spectrum
Found: gRt (1) R 2.58nmin Exanple 18 6-Chloro-N-{(3S)-1-f (1

S)-2-(2-{f (2- hydroxypropyl ) am nol net hyl } nor phol i n-4-yl)-1-net hyl -2- 20
oxoet h Exanbi®@go rrolidin-3- | na hthal ene-2-sul fonanm de fornmate Mass
spect r WIthiRURL 3 M8 R 1-methyi-2-ox0-2-[2-(pyrrolidin-1-ylcarbonyhmorpholin-4-ylethyl}-
10 2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide
Mass spectrum: Found: MH* 563
H.p.l.c. (1) Rt 3.04min

Example 10
15 4-[(28)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyljamino}-2-oxopyrrolidin-1-yl)propanoyl]-N,N-
dimethylmorpholine-2-carboxamide
Mass spectrum: Found: MH* 537
H.p.l.c. (1) Rt 2.96min

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

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

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

Example 14

4-[(28)-2-((38)-3-{[(6-Chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1-yl)propanoyl]-N,N-
35 diisopropylmorpholine-2-carboxamide

Mass spectrum: Found: MH* 593

H.p.l.c. (1) Rt 3.4min

Example 15



Hp.l.c. (1) R 2.55m n Exanple 19 and Exanple 20 25

6- Chl oro N-f(3S)-1-((1S5)-2-{2-[(di met hyl am no) net hvl | nor phol i n-4-yl}-1-meth
yl -2- OXOG\be)IZ/)IOOSZO oxopvrrolidi n-3-vl Il napht hal ene- 2- sul fonamrdmmmmte
flsomer | and |Isoner 21 Isomer 1 Mass spectrum Found: M+ 523 H p. .

(1) R 2 54mn 30 Isoner 2 Mass spectrum Found: M# 523 H.p.l.c. (1) Rt
2.55m n Exanple 21 35 6-Chloro-N-f(3S)-1-((1

S)-2-{2-f(diisopropyl am no) net hvl | norphol i n-4-yl }-1-net hyl -
oxoet hyl ) - 2-oxopvrrolidin-3-vll napht hal @he- 2- sul f onani de fornmate Mass

spectrum Found: M+ 579 H.p.l.c. (1) R 2.67mn 40 Exanple 22 WO
02/ 1008 ) 3
S)-1- M@M&% iE -

oxopyr reepyirelidin-givi)hanirihale Midenarmi de for mat e I\/ass spectrum Found:
MH+ 563Mads gpectram: FAYndMEE. mm n 5 Exanple 23 6-Chloro-N-((3S)-14(1

S-2-[(1] 1@5@1 &tggh{mt hyl nor phol i n-4-yl | -1- et hyl - 2- oxoet hyl } - 2-
oxopyéro d 3-yl) napht hal ene- 2-sul fonani de Mass spectrum Found: M+ 494

10 H.p (1 Rt 3.15m n Exanple 24 6-Chloro-N-{(3R)-1-[(1
S)-1- 18or phol i n- 4-yl - 2- oxoet hvl | - 2- oxopyrrol I di n- 3-
vl } naptt- |- A tAneeh . -

(3 R &ogmna.mm@t@emmmﬁl.awoﬁrﬁa% 1-1(19)- 1- met hyl - 2-mor phol i n- 4

%t hé’de'ctrumoff&%’c{ M gn- 3- YT} -2,72 20 bi t hi ophene-5-sul f onam de

(28)%(% 'ﬂPéS)UQR{ ?(@”ﬂ%hl oro-2,2'-bithien-5-yl)sul fonyl]am no}-2-oxopyrrolid
in-1-

Example 17
6-Chioro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[2-(pyrrolidin-1-ylmethyl)morpholin-4-yllethyl}-2-
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate

15 Mass spectrum: Found: MH* 549
H.p.l.c. (1) Rt 2.58min

Example 18

6-Chloro-N-{(38)-1-[(1S)-2-(2-{[(2-hydroxypropyl)aminojmethylimorpholin-4-yl)-1-methyl-2-
20 oxoethyl]-2-oxopyrrolidin-3-ylinaphthalene-2-sulfonamide formate

Mass spectrum: Found: MH* 553

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

Example 19 and Example 20
25 6-Chioro-N-(38)-1-((18)-2-{2-[(dimethylamino)methyllmorpholin-4-yl}-1-methyl-2-oxoethyi)-
2-oxopyrrolidin-3-yllnaphthalene-2-sulfonamide formate [Isomer 1 and Isomer 2]
Isomer 1
Mass spectrum: Found: MH* 523
H.p.l.c. (1) Rt 2.54min
30 Isomer 2
Mass spectrum: Found: MH* 523
H.p.l.c. (1) Rt 2.55min

Example 21
35 6-Chloro-N-{(38)-1-((18)-2-{2-[(diisopropylamino)methylJmorpholin-4-yi}-1-methyl-2-
oxoethyl)-2-oxopyrrolidin-3-ylinaphthalene-2-sulfonamide formate
Mass spectrum: Found: MH* 579
H.p.l.c. (1) Rt 2.67min

40 Example 22



yl ) propanoate [Internediate 35] (0.217g) was dissolved in DCM (2ml) and
treated with trifluoroacetic acid (2ml) and stirred at roomtenperature
for 2h. TwWe miiaisar e was then concentrated under reduced pCEFgRM®O2120 gi Ve
an oil which was subsequently dissolved in 25 DCM (5nml) and treated with
1-[ 3-(di met hyl am no) propyl ] - 3- et hyl car bodi i m de hydrochl oride (0.256g),
HOBT (0.184g) and triethylamne (0.375ml). After the solution had been
stirred at roomtenperature for 30m n, norpholine (0.117ml) was added and
the resultant mxture stirred for a fU¥her 20h. The nixture was
concentrated under reduced pressure and the residue partiti oned between

DO ande YBLEE N BL980LC SRTRONEN ad ashed Mt 00 Bt er s apdn LT e

SPE (S|MOBWOMIH@WH%RHL@E@Z:E@E@@M@_@;@EOhexane et hyI acetate 4: 1, 1:1,

1:4; etiyds ametrameFouan’rHrﬁmB ethyl acetate 1:10; nethanol) to give t he

t|tIe u iR9) as a white solid. Mass spectrum Found: M+ 504
Cl%FP% @

Hp.l 317mn 35 1H NW\R (D4AMeOH): 8 7.61(1 H, d), 7.23(1 H, d),
7. 22(q H 7.03(1 H d), 5.04(1 H q), 4.21(1 H, dd), 3.69-3.46(9H m,

3. 39- 3@@@]&3_'@:23.@, 2.39(1 H m, 1.86(1 H m, 1.30(3H, d) ppm Exanple 26
WO 02/ 163081860-RETISIBOZN ORZ-APR, &H-2 Glliniityimipholire plyBriyinthid-2-03dithyvir-2- 1
(?2(01 ??%F%Tﬁmm-wﬁédhﬂﬁédéZgﬁlﬁggyyuls: nél nternedi ate 36 and the

e ot M g

synt hetic'p for Exampl e 25, the title conmpound was

pr ept? P15 NBEE 35888 r um Found MH+ 442 H.p.l.c. (1) R 2.86mn 'H NWR
(CDCI3):8 7.46(1 H d), 7.44(2H, d), 7.38(2H, d), 6 89(1 H, d), 5.35(1 H,

br.d), E)@nq)ﬁmH q), 4.00(1 H m, 3.69-3.48(9H, m, 3.35(1 H mM, 2.62(1

(E) E 5! N R ds BR LRl 2 DhoBRn 40X 20 & sz&%rr{a idin-3-

llellyr)etuenyl sunun FTINZ={(99) - L= 1

S)-1- naﬁnamhtaal idej - 2. oxoet hyl | - 2- oxopvrrol i d| n- 3-yl } gl vci nan de
Usi ntp IMa&srsmdtrmeFamdan-l t4lfié synthetic procedure described for Exanple 25,
t he tltﬂiglc %{tmmgmw was prepared. Mass spectrum Found: M+ 499

Hp.l. (D) 81 m n Exanple 28

Example 25
5'-Chloro-N-{(38)-1-[(18)-1-methyl-2-morpholin-4~yl-2-oxoethyi]-2-oxopyrrolidin-3-y[}-2,2'-

20 bithiophene-5-sulfonamide
‘tert-Butyl (28)-2-((3S)-3-{[(5'-chloro-2,2'-bithien-5-yl)sulfonyllamino}-2-oxopyrrolidin-1-
yl)propanoate [Intermediate 35] (0.217g) was dissolved in DCM (2ml) and freated with
trifluoroacetic acid (2ml) and stirred at room temperature for 2h. The mixture was then
concentrated under reduced pressure to give an oil which was subsequently dissolved in

25 DCM (5ml) and treated with 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride
(0.256g), HOBT (0.1849g) and triethylamine (0.375ml). After the solution had been stirred at
room temperature for 30min, morpholine (0.117ml) was added and the resultant mixture
stirred for a further 20h. The mixture was concentrated under reduced pressure and the
residue partitioned between DCM and water. The organic component was washed with

30 water and brine, and concentrated under reduced pressure. The residue was purified using
SPE (silica, eluting with cyclohexane; cyclohexane:ethyl acetate 4:1, 1:1, 1:4; ethyl acetate;
methanol:ethyl acetate 1:10; methanol) to give the title compound (0.078g) as a white solid.
Mass spectrum: Found: MH* 504
H.p.l.c. (1) Rt 3.17min

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

Example 26



20 N2-[(5'-Chloro-2,2"-bithien-5-yl)sul fonyl|-N2-{(3S)-14(1

S) - 1- net hyl - 2- nor phol i n-4-yl -2- oxoet hyl | - 2-oxopvrrolidin-3-yl}glvci nam de
Usi ng | ntworedimse 38 and the synthetic procedure descri bedTfGBo2xampl e 25,
the title conpound was prepared. Mass spectrum Found: M+ 561 25
Hp.l.c. (1) R 2.96m n Exanple 29 5 -Chloro-N-(cyanonethyl)-N{(35)-1-f(1
S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2-

oxopyrrolidin-3-yl}-2,2"-bithi ophene-5-sul fonam de 30 Using Exanple 25 and
the synthetic procedure descri bed for B&nple 50 the title conpound was
prepared. Mass spectrum Found Mt 543 Hp.l.c. (1) R 3.34mn Using

simlar r erials the
f ol | owirFgSwere—3t 3= -4 k00D tl(’ioxog‘rh
N-f(5"- idin- (8 squonyII-N—{(BS) 1-[(1S)- 1- net hyl - 2- nor pho

| n-4- Wsiy Intsoeddiyte| 362-a0d apgrdyathetiel prooedare/u}agcrlbyéalfonaxerr@% MBS thesp@et rum
Found: Ogg@\,\}gg ogda;%o PCT/ GB02/ 02721 56 H.p.l.c. (1) R 3.34nmn
M

5 aww Dl 2" oxte

22- oxoet hvl [ - 2- oxopvrrolidin-3-yl}-N(2- 5
oxobut yi-pl.g, (Z)Rbr?@ﬁmﬂphene 5-sul fonam de Mass spectrum Found: M+ 574

H. p. 1. cH NMR RCD&IA®I n.4BKapd)e 73424(219 N)f?%B(thl@)r@&Q(?H ki)t BI3SOHR br.d),
yl) sul fepiey |1H &, 108001, In), 659)3.4 W's@s&sﬁmfﬁrweﬂrﬁ ﬁr} D(1H. m), 1.33(

oxoet hJ oxopvrroI I din-3-yl g yci ne I hg'st andar aI | he hydr oTIyS| S
condltld Mthe title conmpound was prepared from Exarrpl e 30. Mass
spec?q um Found M+ 562 15 H p.l.c. (1) Rt 3.21 m n Exanple 33

(E) - 2- (Eka mla)?.bphenvl) N- (cyanonet hyI) N{(3S)-1-f (1

oxoet h%)xoe vl?ﬁod%pyr? lidm- Qv ql%r ami
Using Intermediate 37 and the synthetic procedure described for Example 25, the title

15 compound was prepared.
Mass spectrum: Found: MH" 499
H.p.l.c. (1) Rt 2.81min

Example 28

20 N2-[(5'-Chloro-2,2-bithien-5-yl)sulfonyl]-N2-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yltglycinamide
Using Intermediate 38 and the synthetic procedure described for Example 25, the title
compound was prepared.
Mass spectrum: Found: MH" 561

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

Example 29
5'-Chioro-N-(cyanomethyl)-N-{(38)-1-[(1S}-1-methyi-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-yl}-2,2'-bithiophene-5-sulfonamide
30 Using Example 25 and the synthetic procedure described for Example 50, the title
compound was prepared.
Mass spectrum: Found: MH" 543
H.p.l.c. (1) Rt 3.34min
Using similar chemistry, but selecting the appropriate starrng materials the following were
35 prepared:

Example 30
Methyl  N-[(5'-chloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yi-2-
oxoethyl]-2-oxopyrrolidin-3-yliglycinate

40 Mass spectrum: Found: MH" 576




20 Using Exanmpl e 26 and bronpacetonitrile, and the synthetic procedure
descri bed for Exanple 50, the title conpound was prepared. Mss spectrum
Found: MWwO4340dd3p.|.c. (1) R 3.05m n Using simlar chempPsorgRo2ion21
selecting the appropriate starting materials the follow ng were 25
prepared: Exanple 34 (E)-2-(4-Chlorophenvl)-N{(35)-1-f(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2-
oxopyrrolidin-3-yll-N(2-oxobutyl)ethenesul fonam de 30 Mass spectrum
Found: M+ 512 Hop.l.c. (1) R 3.13nin 98xanpl e 35 Met hyl

N-{f(E)-2- (4 chl orophenyl ) et henyl | sul fonyl }-N-{(3S)-1-f(1

S) - 1- mgY ? ﬁpr@%mﬁ{hn 4-yl - 35 2-oxoethvll-2-oxopvrrolidin-3-yl}glycinate
Masssefru oun M+ 514 H.p.l.c. (1) Rt 3.05m n Exanple 36 WO

02/ 100830 PCT/ GB02/ 02721 57

N- { f ( E)Exanfade 8l or ophenyl ) et henyl | sul fonyl }-N-{(3S)-14(1 S)-1

- met hy | 5 Zhsro g BBR141iS)-A=memkgiEt-Ivdhofin-aXeRvdxoeiny Alots3pyrdidiny sy AR-Ie i ng

ot 2 I 0 T R,
Exanpl %’eéHP%‘rBONd(éf'H Lﬁ7¢1 et hyI) N—{(SS) 1-f(1

S) - 1- megtlmtic- @) RbBptmaihi n- 4-yl - 2- oxoet hvl | - 2-

oxopvrrol i di n-3-yl }napht hal ene- 2- sul f onam de A sol ution of

6- chl or 4 §) 1- [(1S) 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrol i
di n- hal ene- 2- sul f d alel (00159 |nTHE(05n1)vvas
trea1 : Mg MOrbgo¥N¥#-¥reret hanol

(0. 004r8 (0 008rr1) and shaken at room

t enper aneum@ ét@’fdaﬁﬂ)halkaThé Iﬁlde(nyé’lQ obAgitieasICRRt R ePnipdded W p%ba@&ﬂ flingssure
and thes 1§46 purlfled by mass di rect ed preparative h.p.l.c. to give the

title und col ourl ess gum Mass spectrum Found M+ 546
H. p. I ”fﬁpeﬁtf 3. g@?ﬁl“@glf’% simlar chemstry, but selecting the
appr bprii-ate @) Rt 8idigimrat erial's the fol | owi ng were

Example 33
(E)-2-(4-Chlorophenyl)-N-(cyanomethyl)-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-
oxoethyi]-2-oxopyrrolidin-3-yl}ethenesulfonamide
20 Using Example 26 and bromoacetonitrile, and the synthetic procedure described for
Example 50, the title-.compound was prepared.
Mass spectrum: Found: MH" 481
H.p.l.c. (1) Rt 3.05min .
Using similar chemistry, but selecting the appropriate starting materials the following were
25 prepared:

Example 34
(E)-2-(4-Chlorophenyl)-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-y[}-N-(2-oxobutyl)ethenesulfonamide

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

Example 35

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyllsulfonyl}-N-{(3S)-1-[(1S)-1-methyi-2-morpholin-4-yl-
35 2-oxoethyll-2-oxopyrrolidin-3-yliglycinate

Mass spectrum: Found: MH* 514

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

Example 36



20 prepared: Exanple 38 6-Chloro-N-{(3S)-1-f (1

S) - 1- et hyl - 2- nor phol i n- 4-vi - 2- oxoet hyl | - 2- oxopvrrolidin-3-yl}-N

(pyri di n-woykiretsby| ) napht hal ene- 2- sul f onam de fornate 25 Paa/aBozioz72¢conpound
was isolated froma crude reaction m xture using nmass directed preparative
h.p.l.c. Mass spectrum Found: M+ 557 H.p.l.c. (1) Rt 2.9m n 30 Exanple
39 6-Chloro-N-ethyl-N-{(3S)-14(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2- oxopvrrol i di n- 3-

yl } napht hal ene- 2- sul f onani de Mass spect?im Found: MH+ 494 H.p.l.c. (1) Rt
3.32min 35 Exanple 40 6-Chloro-N-{(3S)-14(1 S)- 1-nethyl - 2- nor phol

| n-4- yl),fy_:)?[“gm% I&y!L)[QD%’lQ W@tﬁa&v wlgonvmﬁ &gé)ni\lﬂ(i gL 1-mgthyl-2-morpholin-4-yl-2-

oxobut
(29)-2- “v&,\vlﬂ-@gﬂmelmlra&rvl}g_twaght hyI)squonyI](2 oxobutyl)am no] - 2- 40

oxopyr ridsingli staridaydi }qdkadipanioydrolgsis dednbitibes, mhai dtlee ABlpo(ifd 08 Jprépar&CNtdn2 ml)
wer e adeagh [33 WO 02/ 100830 PCT/ GB02/ 02721 58

(di rre I’\% 0 | car bodi i m de hydrochl oride (0.044g), HOBT
(0.03 g%r?ﬁ%@'ﬁ‘e%@'ldai{"ﬁt 0.064m ) and the m xture was stirred at room
t enper atBré FBRIZEMRA.  Morphol i ne (0.02ml) was added and the resul tant

m xture stirred at roomtenperature for 16h. The m xture was partitioned
bet V\ee%@w water. The aqueous |ayer was re 5 extracted with DCM and

the co i TR, wer e
conc (?t T at@ﬁi@éﬂﬁg’}n&c“%l\] Iegﬁ'w ._? rSi Ng NMBSS
dire h ee- ~Su €% the title conpound (0.008g) as a

whi t e shlispliition/s 6- QhﬁmfciN {i&S) F{((]B)i'l nl\é’ehyl%ﬁorphom-ﬂ~yt2 okagthRi-2-3x@eymatidibo

tJﬁ i n? fs-mﬁa@htr@mzagu%namae $EAREH1E N ?ppﬁ OPfF abSndf sl fEa8BE Kt al S
ertTo

(6-0nl o dig g%gﬁ% ﬁ'g ﬂ%n@rq o8, g‘? (0804} and, tj-n-bulylphogpitine

| n 4- I(0 pha TSa Z98% V’PPBT‘ W&W%Cwnirﬁtlepé"@@ﬁpound

dpdvead pressure ranérth@msed@ Gified IWsna@p@tﬂctasﬂrrmreFanahwE higHie. 28ive the
title compound (0.015g) as a colourless gum.

Mass spectrum: Found: MH" 546

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

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

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

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

30 Example 39
6-Chloro-N-ethyl-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
yltnaphthalene-2-sulfonamide
Mass spectrum: Found: MH* 494
H.p.l.c. (1) Rt 3.32min

35
Example 40
6-Chloro-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl}-2-oxopyrrolidin-3-yI}-N-(2-
oxobutyl)naphthalene-2-suifonamide
To a solution of (28)-2-{(3S)-3-[(6-chloro-2-naphthyl)sulfonyl](2-oxobutyl)amino]-2-

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




Hpl.c. (1) R 2.87mn 20 Exanple 42

6-Chl oro-N-(2-furyl methyl)-N{(35)-1-f(1

S) - 1- net b-02Amssphol i n- 4-yl - 2- oxoet hyl | - 2- PCT/GB02/02721
oxopyrrolidin-3-yl }napht hal ene- 2-sul fonam de The title conmpound was
prepared fromInternediate 32. Mass spectrum Found: MH 546 25 H.p.l.c
(1) Rt 3.33m n Exanple 43 6-Chl oro- N-{(3S) 1-f (1

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

t hi azol - 2-yl et hyl ) napht hal ene- 2- sul f oneri de 30 The title conpound was
prepared fromInternediate 31. Mass spectrum Found: MH 563 H p.|l.

(1)
3 Lol SR Ao e HAaBRIY heblsy ek A RE
1- met hyirlet,hy@maﬁ HP10p4ml) oﬁ@Wheonnmrﬁ wagugtlgesicatnmﬁrmetempﬁ@awrﬂ fas %Qjmﬁlound
(5] & i Wm0 2 b330, BE SRRt 6 S dBor was 1o
el r e watey. TERE R yer was re-
|6| |Cf]|2§ (r)é%%rN@fé 3\1\‘?@}‘6 ,].)Iq[l\élsg thq\l_c P(fdw drled o%j magnes¥um su%ha?f)%orgamc extracts
met hyl \qerg qomrentetediu 9rrfé‘ﬂlliﬁﬁdl Riagr e all be eesdusvaopdifiedeusinchmass directed

conpounmtepasiiyy epdced diveotve titié esmpolirat (0.068g) ds Makite sgieict rum  Found: M 577

Hop.l. CMaéslépeBErur% ?éurﬂd""m le 46 6-Chloro-N-{(35-1-[(1
S) - 1mal_r‘% H'E?% |n4yI 2- oxoet hyl | - 2-oxopvrrolidin-3-yl}-N 10
(pyr| d ht hal ene- 2- sul fonam de formate The title corrpound

%6"‘?'% ?rﬁtSéVn@éil shlecting the gppreprigie starting metniial: theHelloydag Mege | |

(1) Rt ;,’Beﬁémdn 15 Exanpl e 47 6-Chl oro-N-{(3S)-140
S) - 1- net hyl - 2- nor phol i n- 4-yi - 2- oxoet hvl | - 2- oxopvrrolidin-3-yl}-N
(pyri di&aﬁ; Xé pet hyl ) napht hal ene- 2- sul f onam de fornmate

N-2-[(6-Chloro-2-naphthyl)sulfonyl-N-2-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-

15 2-oxopyrrolidin-3-yliglycinamide

The title compound was prepared from Intermediate 26.

Mass spectrum: Found: MH" 523

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

20 Example 42
6-Chloro-N-(2-furylmethyi)-N-{(38)-1-[{1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-ylinaphthalene-2-sulfonamide
The title compound was prepared from Intermediate 32.

Mass spectrum: Found: MH* 546

25 H.p.lc. (1) Rt 3.33min

Example 43
6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-y}-N-(1,3-
thiazol-2-ylmethyhnaphthalene-2-sulfonamide

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

Example 44
35 N2-[(6-Chloro-2-naphthyl)sulfonyi]-N2-({(3S)-1-{{18)-2-[(2R.6S)-2.6-dimethylmorpholin-4-yll-

1-methyl-2-oxoethyl}~2-oxopyrrolidin-3-ylglycinamide
The title compound was prepared from Intermediate 26.
Mass spectrum: Found: MH* 551
H.p.l.c. (3) Rt 13.4min

40




The title conmpound was prepared fromliInternediate 48. Mass spectrum
Found: M+ 557 20 Hp.l.c. (1) Rt 2.83mn Exanple 48

6- Chl or o-Wo{03@)s3d- [ (1 PCT/GB02/02721

R) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2- oxopvrrol i din-3-

yl } napht hal ene- 2- sul fonam de 25 To a sol ution of

(2R)-2-((3S)-3-{[(6-chl oro-2-napht hyl ) sul fonyl ] am no}- 2- oxopyrrolidin-1-
yl ) propanoic acid [Internediate 28] (0.037g) in DCM (1.0m ) were added
1-[ 3- (di net hyl ani no) propyl ] - 3- et hyl car®®di i ni de hydrochl ori de (0.036g),
HOBT (0.025g) and triethylamne (0.026ml) and the m xture was stirred at
roomte )%Ere}éﬂée for 5min. Mrpholine (0.012nl) was added and the

resul t re stirred at roomtenperature for 30 15.5h. The m xture was
partiti¥nePly gon!-[Htw-AmeptavdZomnaiohglincdnyl-ZnoxesthW-Benepwrolidintayli-Bd(Zind t hen
passed mhthelitB-thiahyldr yimaphthtilend4Pesutfoamide extract was concentrat ed

o CpaE oty LAY ﬁumg%%%ﬁ%@?ﬁ%ﬂﬁe%ﬁ;t Do 1hm ¢ hi k. Vhat nan
prep € , .

PKFzg%a@%%?p@ grpren Eé&'fjdu% ith hexane:ethyl acetate 1:5) to give an

i npur e B&rhst €6 3tHER i t1 e conpound. This sanple was 35 repurified using

preparative thin layer chromatography (20cm x 20cm 1nmm t hi ck What man.
PKF256 Sifddplougte, eluting with hexane:ethyl acetate 1:8) to give the title

ool et Uit ol e LA TRl i
6- CthQ)r idit2ryimethyDnaphihalener2-gylfonamide formate

R) - 1- netheylittezcompophd MWar -plepare@framdetehmediatg 49x opyr r ol i di n- 3-

yl } naphhed soetrdms FbdirendAdss3The title conpound was prepared using

I nter i-at.e .he synthetic procedure 5 described for Exanple 1.
Mass gggé’?%u%%ﬁglrjg%ﬁ{’#w 479 H.p.l.c. (1) R 3.18m n Exanple 50 10

6- Chl oro- N- (cyanonet hyl )-N-{(3S)-1-f(1
S) - 11erebtaymple 4%or phol i n- 4-yl - 2- oxoet hyl | - 2-
oxopyr r&ChibraN3{(33 )} PHPS)-Nadeting-22amsiphbana-gexcdh AP bkomrofiflin-3-y}-N- _
g.' chl gr@vﬁ&ié-ﬁ%é vibdabRtiateres O¥iforani 8 étb”'lf' 3(/:) (2)'1°;<°?t h¥L]E (Z'Zfﬂxfpyr roli

I N- - Vi pntnal ene-Z-Sulrto € [ EX | . g 1N was
cool ed ?’fﬁﬁ%@c@@qg%wasm% Lfrom WM RlE s w th it hi um
bi s(t riMessspesirug Found: §°(567OM sol ution in THF;, 0.026nl),

20 H.p.lLc. (1) Rt 2.83min

e 49

Example 48
6-Chloro-N-{(3S8)-1-[(1R)-1-methyl-2-morpholin-4-yi-2-oxoethyl]-2-oxopyrrolidin-3-
yhinaphthalene-2-sulfonamide ‘

25 To a solution of (2R)-2-((3S)-3-{[(6-chioro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1-
ylpropanoic acid [Intermediate 28] (0.037g) in DCM (1.0ml) were added 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.036g), HOBT (0.025g) and
triethylamine (0.026ml) and the mixture was stirred at room temperature for 5min.
Morpholine (0.012ml) was added and the resultant mixture stirred at room temperature for

30 15.5h. The mixture was partitioned between DCM and saturated sodium bicarbonate
solution and then passed through a hydrophobic frit. The organic extract was concentrated
under reduced pressure and the residue was partially purified using preparative thin layer
chromatography (20cm x 20cm 1mm thick Whatman PKF.s SiO, plate, eluting with
hexane:ethyl acetate 1:5) to give an impure sample of the title compound. This sampie was

35 repurified using preparative thin layer chromatography (20cm x 20cm 1mm thick Whatman
PKF.s6 SiO;, plate, eluting with hexane:ethyl acetate 1:8) to give the title compound (0.036g)
as a white solid.

Mass spectrum: Found: MH" 466
H.p.l.c. (1) Rt 2.95min
40




15 foll owed by bronopacetonitrile (0.013g). The resultant solution was

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

m xt ure \Wa© ochersdcool ed to -78C and further |ithium bis(PCrragodpezil yl)
am de (0.0261) added. After reaching roomtenperature, the reaction

m xture was stirred for a further 18h and then quenched by the addition of
methanol (1 m). The resultant solution was concentrated under reduced
pressure and the residue 20 purified by nass directed preparative h.p.l.c
to give the title conpound (0.003g) as @white solid. Mass spectrum
Found: MH 505 H.p.l.c. (1) Rt 3.16mn Simlarly prepared using

comerclLal | ail abl e aIkyI hal i des, were: 25 Exanple 51
6- Chl of%ﬁﬂl‘iﬁ%g—é - N-4(39) - (1
S)-1- n&@]@@:ﬁﬁ&ﬂﬁkﬂh{mﬂvﬂﬂﬁ’l hm&mﬁmglmmm@:@mmwﬂi%oxopynolidin-&
y| } naphtiinapietheleBe-2duifonanidde Mass spectrum Found: M+ 480 30 H.p.l. (1)
Rt 3. 11THE il nt 2 t
S RERe ne Brepad I, RIS 1Y RS 2R o

6 Chl
“gx%@{:rﬁ d for X?JQB’WHOI i di n- 3-yl } napht hal ene- 2- sul fonani de 35 Mass
spectrmsqﬁﬂ?ﬁﬁumhfﬂu%hﬁﬂ-l 49 .c. (1) R 3.39nin Exanple 53
N2- [ ( 6-KDpll.or @) Rt Bashtimy| ) sul f onyI | - N1- et hyl - N2- 4(3S) - 1-f (1
S) - 1- net hyl - 2- nor phol i n- 4- yI -2- 40
oxoet hyl] - 2- o§8pvrrol i di n- yI }gl yci narri de WD 02/100830 PCT/ GB02/02721 61

Mass S [ Found: M+ |p gl} Rt2.98mn Exanple 54 5
N- Al 1@@:@.&@%&5@%{(&@&%-{63&)— (1S)- 1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-

S) - 1- mexopyrrdidine3-phedhthalend-2-2ulforaetidey | | - 2- oxopyrrol i di n- 3-
yl '} naphg @alhﬁ&en?-e%m&r §)e1 Nass1sRaE}IURbrphekHaLy - Mdkosf-2/dxBpyrrdhdinl 1) Rt

ﬁll fZ?gn gmhgn Eﬁg‘n %h%s% IP? ?mplﬁ_ﬂ((%gjg)lm f (2ml) was .cool.ed to -78°C under
S) - 1. me GRS SRS RIS Wity JpIUTy Is@tm&wwm aieody M Geluion in IHF Pd2Getnat e
Mas s15 felidweadnby BoumohiceMritri®3®.013g). The resultant solution was allowed to reach room
temperature and stirred for a further 16h. The mixture was then cooled to -78°C and further
lithium bis(trimethylsilyl) amide (0.026l) added. After reaching room temperature, the
reaction mixture was stirred for a further 18h and then quenched by the addition of methanol
(1ml). The resultant solution was concentrated under reduced pressure and the residue
20 purified by mass directed preparative h.p.l.c. to give the title compound (0.003g) as a white
solid.
Mass spectrum: Found: MH* 505
H.p.l.c. (1) Rt 3.16min
Similarly prepared using commercially available alkyl halides, were:
25 :
Example 51
6-Chloro-N-methyi-N-{(3S)-1-{(1S)-1-methyi-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
ylinaphthalene-2-sulfonamide
Mass spectrum: Found: MH* 480
30 H.p.lc. (1) Rt3.11min

Example 52
* 6-Chloro-N-(3,3-dimethyi-2-oxobutyl)-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-
2-oxopyrrolidin-3-yllnaphthalene-2-sulfonamide
35 Mass spectrum: Found: MH" 564
H.p.l.c. (1) Rt 3.39min

Example 53
N2-[(6-Chloro-2-naphthyl)sulfonyl]-N1-methyl-N2-{(3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-
40 oxoethyl]-2-oxopyrrolidin-3-yitglycinamide




Hpl.c. (1) R 3.12m n 15 Exanpl e 56 Et hyl

N-f (6-chl oro-2-napht hyl ) sul fonyl | -N-{(3S)-1-f(1

S) - 1- met wD-02Aa0m88phol i n-4-y1-2- oxoethyl|-2-o0oxo pyrrol i aCir/GBo3oyizig |yci
nate Mass spectrum Found: M# 552 20 H.p.l.c. (1) Rt 3.36m n Exanple 57
tert-Butyl N-f(6-chloro-2-naphth ri

sul fonyll -N-{(3S)-1-f(1S)-1-net hyl -2-norpholin-4-yl -

oxoet hyl | - 2- oxopyrrolidin-3-yl}glycinate 25 Mass spectrum Found: M+ 580
Hop.l.c. (1) R 3.45ni n Exanple 58 N-f 61

(6-Chl oro-2- naphthyl)sulfonylI-N-{(SS)-l-f(l

S)-1- -4-yl - 2-oxoethvl | -2- 30 oxopyrrolidin-3-yl}glycine
To a rsml}/la%/sl nE 5511 Nﬁ" 4372

N-[(6- cHJPdﬁo(QRﬁér%ﬁW?l)sulfonyl] N-{(3S)-1- [(1S) 1- met hyl - 2-

nmor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl }gl yci nate [ Exanpl e 55]

(0 Ologgxaj hid B (2ml)  was added lithium hydroxide (0.003g) in water (2mil),

IOH5 u et S Fnd- > arpt ARV SN i) f:jﬁgeélo

pressur¥ 'ﬂu hal B8 Oldur|f| ed usi ng mass d| rected preparatlve h.p. 1.
to gi vMastd‘&‘petciruﬂneFomq)MHﬁcB((GO 006g) as a white solid. Mass spectrum
Found: qu minC- (1) Rt 3.00m n 40 Exanple 59 WO 02/ 100830

PCT/ GB02/ 027 62 6 ChI oro-N-{(3R)-1-[(1

R) - 1- net hyl - 2- nor phol i n- 4yl - 2- oxoet hyl | - 2- oxopvrrol i di n- 3-

yl }n&%@ﬂl@%@ﬁz-sul f onam de Using Intermediate 19 and the procedure

descri bdethflor ExaNgl@chlorothraaphthsulfanyiiNH{dSwas$(1Spr epethde?-mbrifatis-4spaet r um
Found: Masitrh®-oxdpPrrdlidh-34/bdlyEhatd- 95m n Exanpl e 60 5-Chloro-N-{(39)-1-[(1

S)-1- el Dy ?%C l%ppgud (Ia\'f]HI'yé% -oxoet hyl | -2- oxopvrrolidin-3-yl}-1- 10

benzofuran o a solution of
(3S) - 3-RilGol iﬁt €48MIN - et hyl - 2- mor phol i n- 4-yI - 2- oxoet hyl ] pyrrol i di n- 2- one
[Int€P nedi ate 40] (0.077g) in anhydrous acetonitrile (2nl) were added
5- chl orgxahple 56
Ethyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-
oxoethyll-2-oxopyrrolidin-3-yliglycinate
Mass spectrum: Found: MH* 552
20 H.p.l.c. (1) Rt 3.36min

Example 57
tert-Butyl N-[(6-chloro-2-naphthyl)sulfonyll-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yliglycinate
25 Mass spectrum: Found: MH" 580
H.p.l.c. (1) Rt 3.45min

Example 58

N-{(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yI-2-oxoethyi]-2-
30 oxopyrrolidin-3-yliglycine

To a solution of methyl N-[(6-chloro-2-naphthyl)suifonyl]-N-{(3S)-1-[(1S)-1-methyl-2-

morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinate [Example 55] (0.010g) in THF (2ml)

was added lithium hydroxide (0.003g) in water (2ml), and the resultant solution stirred for

16h. The mixture was acidified to pH5 using hydrochloric acid (2N), and then concentrated
35 under reduced pressure. The residue was purified using mass directed preparative h.p.l.c. to

give the title compound (0.006g) as a white solid.

- Mass spectrum: Found: MH" 524
H.p.l.c. (1) Rt 3.00min

40 Example 59



benzof uran- 2-sul fonyl chloride [Internediate 51] (0.043g) in acetonitrile
(2mL) and pyridine (0.057m ), and the m xture was stirred at room

t enper at LW 020008FRh. Sat urat ed ammoni um 15 chl ori de sol ut iPOR/GE)AAY72NaS
added and the resultant m xture stirred at roomtenperature for 20m n. The
m xture was concentrated under reduced pressure and the residue partitioned
bet ween chl orof orm and hydrochloric acid (2M. The organic | ayer was washed
with saturated sodi um bi carbonate and brine. The organic | ayer was

i sol ated, dried (over magnesium sul phaﬁQe) and concentrated under reduced
pressure to give the title conpound 20 (0.043g) as a white solid. Mss
Hogty E@b@g?é’ﬁdm%wﬁ% srhbifzsfiorobdin B 2ot - PERIR i 2

S) - 1- néﬁlﬁ%mqﬁﬁﬁiaﬁw_a@m_w 3 oxoet hyI - 2-

oxopyr riddinginterBegiafetl Bendd pPocadirdeleRoilted fbr Erarapisd, titeé Gife afmpound was

(3S) - 3-;apdred.l- [ (1S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | pyrrol i di n-2- one
[Int A+ n-anhydrous acetonitrile (750mL) were added

(E)- 2 ( ggsaﬁtp%d%@rh léc}nﬁgm 4%,5) et henesul fonyl chloride (16.5g) in

acet oni P| eI BEBIPINItNd pyridine (11m), and the mixture was stirred at
room terrperature for 72h. Saturated anmoni um chl oride solution was added
and theexzaipl 6@nt mxture stirred at roomtenperature for 30mn. The

m Xt ur & Wit RAPRSNLERS A e G BHGRC RrESRIANd R ol@Rbdher.

partj tiTOmed et mrana a - t. L Xt of nydarocttorrc acid (2M
and E@@fﬂi@%ﬁ‘é« g yer was washed vmth a 1.1 35 mixture of saturated
sodi umTs aaohdinatad (8643 wmies-1-[ESH1bmethd-2-Mepholingdnil-2-dxagty Iwarslidingedrat ed,
dried ([mamedRgnes0]unn.oRfPhai eanryarbueonesBhitrid e@rundesrer edde@dsphRESIN € to

0 e, S %gg;aﬁ 2y ﬁmﬁﬁ%mﬁé%%%%% Ay e

(coct3) ) 045 '9‘286'1‘3 e @jxture, gopPeratire §or Li"f" YPMOBIURD (1 1
br . d}S chiprige selutipn )m@@dﬂem angjthe gzspitarg. rmg@gEHstlrrgd atgrogs(tgmgera’qgre for 62(1
H m, 2nia(Thenixidre Was3édrdentratdd uppen reBQCécEpr%séurECar@ thieXbsitige Phrtitioned

| nt er meglh Al %ﬂlo(&om% ét(lSlr'mb%e l\ﬁ) (F)(ﬁﬁg)gd fil\b 'vd‘é@hécﬁ))wﬂh
0. 0028 n t os hlno en |tr
oy e el A -
enper dRIEESIUN Nllmate) @@b@@wn@@tﬁq|uaﬁ¢rrf§dwobm2rﬁﬁ9urec§<P obRette rﬂtle compound
2 br2ithde 5484 «ar owhitopdlene (0. 016nl) in dry dioxan (0.25m) were then added
and t heuaBsipet@ih: sQlrdt MY 448s stirred at room tenperature for 19h
H.p.l.c. (1) Rt 2.78min

Example 61
25 (E)-2-(5-Chlorothien~2-y1)-N-{(38)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyi]-2-
oxopyrrolidin-3-yllethenesulfonamide '
Route 1
To a solution of (3S)-3-amino-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]pyrrolidin-2-one
[Intermediate 40] (14.99) in anhydrous acetonitrile (750ml) were added (E)-2-(5-chlorothien-
30 2-yl)ethenesulfonyl chloride (16.5g) in acetonitrile (250ml) and pyridine (11ml), and the
mixture was stirred at room temperature for 72h. Saturated ammonium chloride solution was
added and the resultant mixture stirred at room temperature for 30min. The mixture was
concentrated under reduced pressure and the residue partitioned between chloroform and a
1:1 mixture of hydrochloric acid (2M) and water. The organic layer was washed with a 1:1
35 mixture of saturated sodium bicarbonate and water, and brine. The organic layer was
isolated, dried (over magnesium sulphate) and concentrated under reduced pressure to give
the title compound (19.3g) as a white solid.
Mass spectrum: Found: MH* 448
H.p.l.'c’. (1) Rt 2.99min




10 and then heated at 80C for 1h. The reaction was |owered to 60C and

mai ntai ned at this tenperature for 20h. Evaporation of the cool ed reaction
m Xt ure UWO®R/18083G r eam of nitrogen gave a residue that wasTmpwdred by SPE
(silica; using an OPTIX. G adient elution [flowrate 10m/mn; fraction
size 10m ; UV detector set at 2max 254nm O to 50% et hyl acetate -

cycl ohexane over 5mn, followed by 50%to 100% et hyl acet at e-cycl ohexane
for 11 min and 15 then 100% et hyl acetate for 4mn]) gave the title
conmpound (0.0187g) as a clear oil. Usi rﬁﬁ simlar chemstry to that
described for Exanple 61 Route 1, but selecting the appropriate startin

g

i Wi d: | 2 - Ch - S).-1- 1

S T aHE g (CBIciR PSP SaD EABIED . SSBRUE OF Srsarn SRl e L
X

benzot F-eREne: 39661 H.gRnd 706> REE. ShebeF(h MEchset M2 05(1H, B 1. 4GH1) R

2.9mi n d)PNVR (CDCI3):8 7.87(1 H, d), 7.86(1 H, n), 7.78(1 H, dm, 7.46(1

H dd),rR&&8(1 H, br.d), 25 5.02(1 H q), 3.91(1 H m, 3.69-3.44(9H, m,

3.34(3 #§ ;éifg)g%rfi%(@ewﬁlma% H(Fo bhed) - tridodbhRilenScbMB i8INS 67
S) - 1- ma‘?f%’?é - At phist-F-Rubyleppspsinsiieleny] 1(0-9088)pyides] Ritipgrrs-Wwas) addedsgry
benzot Hieghe((e23mig LArfdotreeni dextivies was peictedufor Fromndt rodtr @idderdtrp. INB-Di{ 1) Rt
%. Zgzﬁlnsddrb ! ﬂl&?ﬂe&béoﬁgﬁfﬁgﬂecﬂ‘bﬁ/ ?brgn?ﬁ%fbré‘ﬂgogﬁeﬁg ﬁ({;ﬁiﬁﬂ)(la%d ?fdig)(anB( oH

' p werd t d the res ti 'sfi 0 perature Yo ’
gzl, = égngriae@_h f@ﬂ?ﬁ(t%%:éfg (f@r’sjhﬁﬂﬁé;fzrcgtlgzn%és I;ﬁréd ’g) g(%"% and maﬁtaiﬁgcqn at %Ea”p' ©
S) - 1- méempéeraureniorp(tl. iEvadergliorpoiohe epbiet Ireastior apixtures Lindkira Sream of nitrogen
yl } - 1- hene ot residpé e -whspirfien 8yisheE @licABssind e OFTYXT GRiEn elubiit [frAOraD
02/ 100%&'@@/5@%%0 '%@%nﬁ“uvkbe‘%eétorcset(ét) 2R 2Bahih, 8 B BYaMRhG ééetate ;
NAHSVEh

3- Cyano- o o i

S) - 1- méPh oM™ fallayed 3y 305 ih{9q% itvd gpgiptespicihgxane fgr 11min and

y| } bén A tQ1% ettwhperiatviersiraiph gave the titeieothponkd (MOB7gHapalclesr of.1) Rt 2. 4nin
Exanpl ity similar chemistry to that described for Example 61 Route 1, but selecting the

appropriate starting materials the following were prepared:

Example 62
20 5-Chloro-N-{(3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yi}-1-
benzothiophene-2-sulfonamide
Mass spectrum: Found: MH" 472
H.p.l.c. (1) Rt 2.9min
"H NMR (CDCls):5 7.87(1H, d), 7.86(1H, m), 7.78(1H, dm), 7.46(1H, dd), 5.58(1H, br.d),
25 5.02(1H, q), 3.91(1H, m), 3.69-3.44(9H, m), 3.34(1H, m), 2.65(1H, m), 2.10(1H, m), 1.31(3H,
d) ppm.

Example 63
6-Chloro-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yi-2-oxoethyl]-2-oxopyrrolidin-3-yl}-1-
30 benzothiophene-2-sulfonamide
Mass spectrum: Found: MH" 472
H.p.l.c. (1) Rt 2.96min
'H NMR (CDCl5):5 7.89(1H, s), 7.85(1H, br.m), 7.81(1H, d), 7.44(1H, dd), 5.46(1H, br.d),
5.01(1H, q), 3.90(1H, m), 3.73-3.48(9H, m), 3.34(1H, m), 2.67(1H, m), 2.10(1H, m), 1.31(3H,
35 d) ppm.

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

40 Mass spectrum: Found: MH* 486




10

4- Cyano-N-{(3S)-1-f(1S)-1-nethyl -2-norpholin-4-yl-2-oxoethvl|-2-oxopyrrolid
i n-3- yl }wenzamssul f onam de Mass spectrum Found: M+ 407 PCHGBOR/O02721(1) Rt
2.4m n 15 Exanple 67 5-(5-Chloro-1, 3, 4-thiadiazol-2-vl)-N{(395)-1-C(1

S) - 1- met hyl - 2- nor phol i n- 4- vl - 2- oxoet hvl | - 2-

oxopyrrolidin-3-yl}thi ophene-2-sul fonam de Mass spectrum Found: M+ 506
Hp.l.c. (1) R 2.82nmn 20 Exanple 68 5-Chloro-N-{(35)-1-1(1

S) - 1- et hyl - 2- nor phol i n- 4-yi - 2- oxoet hvl 4 2- oxopyrrol i di n- 3-

yl }thi enof 2, 3-bl pVri di ne-2-sul f onam de Mass spectrum Found: M+ 473 25
H p.l 4mn Exanpl e 69 5-Chloro-N{(35)-1-f (1

S)-1- malfll%}lc) §1R:ﬁ§§pﬁ6n'f‘ n- 4-vi - 2- oxoet hvl | - 2- oxopyrrol i di n- 3-

yl }thi eno(3 2- bl pVri di ne- 2-sul fonam de 30 Mass spectrum Found: M 473

H p.|.cExqipleBS 2.53m n Exanple 70 6-Chloro-N-{(3S)-1-f (1

S)- 1- m9$ano"—NU?‘?:!%@)th(HQT-‘ﬂWéth\%—‘Z%%ﬁBI}H AP0 BXOMIIT- Ok b RoRainlat - N- (2- 35

oxobuéy!% é benz ot Nl e nene Z-sulftonam de USi ng Exanpl e 63 and
1-bro rsugu%n % t he s7ynt hetic procedure described for Exanple 50,

t he tltl}/‘éssc%ﬂ?ﬁﬁu%li:%%d MY ed. Mass spectrum Found: M+ 542 H. p.|.
(1) Rt B.pa8n{h RL.4HEH100830 PCT/ GB02/ 02721 65 Using simlar chem stry but
selecting the appropriate starting materials followi ng was prepared:

Exanpl ajmf} AR- f (6- Chl or 0- 1- benzot hi en-2-yl ) sul fonyl | - N2-f (35) - 1-f (1
S)-1- et rhoI|n4y1 2- oxoethyll-2 oxogvrrolldln 3-yi } gl oci nam de
Mass 1@ s 1R)={i-meil I-Zmnerpholm 4-yh3-orgetyibd-oxepyrrplidiméanpl e 72

vl}benzenesulfonamlde
Mass spectrum: Found: MH* 407
H.p.l.c. (1) Rt 2.4min

15 Example 67
5-(5-Chloro-1,3.4-thiadiazol-2-y1)-N-{(38)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-ylithiophene-2-sulfonamide
Mass spectrum: Found: MH" 506 -

H.p.l.c. (1) Rt 2.82min

20
Example 68
5-Chloro-N-{(38)-1-[(1S)-1-methyi-2-morpholin-4-yi-2-oxoethyi[-2-oxopyrrolidin-3-
ylithieno[2,3-blpyridine-2-sulfonamide
Mass spectrum: Found: MH" 473

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

Example 69
5-Chloro-N-{(38)-1-[(1S)-1-methyl-2-morpholin-4-yI-2-oxoethyl]-2-oxopyrrolidin-3-
ylithienol3,2-blpyridine-2-sulfonamide

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

Example 70
6-Chloro-N-{(38)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-y}-N-(2-

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




5-Chloro-N-f(3S)-1-f(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2- oxopvrrolidin-3-yl}-N(2-

oxobut yl )wo-oRaossed hi ophene- 2- sul f onam de Usi ng Exanpl e 62 Pama:B02/02721

1- brono- 2- but anone, and the synthetic procedure described for Exanple 50,
the title conmpound was prepared. 15 Mass spectrum Found: M+ 542 H.p.l.c
(1) Rt3.27mn Using simlar chemstry, but selecting the appropriate
starting materials the following was prepared: 20 Exanple 73

N2-j (5- Chl oro-1 - benzot hi en- 2-y| )sul fonydd - N2-{(39)-1-f(1

S) - 1- met hyl - 2- nor phol [ n 4- yi - oxoet hyI | - 2- oxopvrrol i di n 3- yI }gI yci nam de
Mass spectrum. Fo 8 93 85m le 74

6- Chl or' e\ ng qnzlatry, but selectln the appropriate startmg materlals fo owing was

S) - 1- netrégare- nor phoI i n-4-yl -2-oxoet hvl|-2-oxopvrrolidin-3-yl}-N

phenyl napht haI ene-2-sul fonam de A m xture of Exanple | (0.02069),

phenyl tg;{gJyl ﬁCl d (0 0162ng), copper (II) af:et ate 30 (0. Olgg)

tDH\Aet#' -\rb%lnomll yenz( th?e% %’s“&

m xt ur @Mﬂﬂﬁtﬁmawmhd&fhw}qlmmldﬁl i ca eI ut i ng Wi t h 30% net hanol in et hyl
acet at &lassEpecurgafoundt chrftszen was concentrated under reduced pressure to
give a hat was purified by mass directed preparative
h.p.I. mb?\gﬁk&?\%bgﬁ@'ﬁltle conmpound (0.0062g) as a gum 35 Mass spectrum
Found: M+ 542 H.p.l.c. (1) Rt 3.38mn Using sinmlar chemstry, but

sel e1r,q E}%@mg!él%pproprl ate starting materials the follow ng were prepared:
40 ExaripCelorbNYG D2HT1 0886 theBVIFL-GRNIBN Qi 42 H-2-6%pethyl]-2-oxopyrrolidin-3-yl}-N-(2-

ESS) CIII_ OrRobhit(H-1thObRRIBAENE-b- sh‘lfc{r{air%e 14(1
oxopyrroﬁ ﬁ’gdlEé(a@pi aﬁﬁﬁt ﬁg?loé'ﬂ%z% f%’nﬁﬂ‘?&%e SWRLEUS BEEAU: dessiRed Ry 560
H. p. | . &Exampje §§ repared-6- Ch | or o- N-{(3S)-1-f(1

S) - 1157$ﬂdﬁﬁlspéehnm)nplFerlan&+*)5l422- oxoet hyl | - 2- oxopvrrolidin-3-yl}-N

H.p.l.c. (1) Rt 3.27min
Using similar chemistry, but selecting the appropriate starting materials the following was
prepared:

20 Example 73
N2-[(5-Chloro-1-benzothien-2-yl)sulfonyl]-N2-{(3S)-1-[(18)-1-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide
Mass spectrum: Found: MH* 529
H.p.l.c. (1) Rt 2.85min

25
Example 74
6-Chloro-N-{(38)-1-{(1S8)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yi}-N-
phenylnaphthalene-2-sulfonamide
A mixture of Example 1 (0.0206g), phenylboronic acid (0.0162mg), copper (ll) acetate

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

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

40 Example 75



pyri di n-4-yl napht hal ene- 2- sul f onam de Mass spectrum Found: M+ 543 10
Hp.l.c. (1) Rt 3.06mn Exanple 77 6-Chloro-N-{(3S5-1-C(1

S) - 1- met wD-02Aa0m88phol i n- 4-yl - 2- oxoet hyl | - 2- oxopvrrol i di n- BCYIGBoRK2721

pyri di n- 3-vl napht hal ene- 2-sul f onam de 15 Mass spectrum Found: M 543
Hp.l.c. (1) R 3.10m n Exanple 78 6-Chloro-N{(3S)-14(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl | - 2- oxopvrrolidin-3-yl}-N-thien- 20
3- vl napht hal ene- 2- sul f onani de Mass spectrum Found: M+ 548 H.p.l.c. (1)

Rt 3.38m n Exanple 79 25 N2-[(6- Chl or 0-88 napht hol ) sul fonyl | - N2- ((3S)-1-{(1
S)-2-((2R, 6S) -2, 6-di net hyl nor phol i n-4-yl | -

i RSNl BRI L0 ol A BB UL AR ' 2 © 20
pr epar eKoRyEQlidinrybinanhihalencogrgulfopamidss ) 30 H.p.1.c. (1) R 3.02ni n Exanpl e
80 ( E) -Mags3spEistromoFdurtay WH8x6¢phenyl ) - N-{(3S) - 1-f (1

S) - 1- meti vt lc: 21 mesalin n- 4- yl - 2- oxoet hyl | - 2-

oxopygrolidin-3-yl}ethenesul fonam de 35 Sul phuryl chloride (0.036nl) was
added dropwi se to DVF (0.04nl) at OC and the m xture was stirred at room
terrpera@eﬂﬂépﬁ—éﬁ 2h. Internmedi ate 53 (0.102g) in cycl ohexane (0.2nml) was
added i ®Coioeo-pleif3S)eiR(( HB -triethvi-@sudrpbelin-4v/b@-axaetindls2- galidin-3 for :
The cogdhgidin-4-@RssHtRAend-Risuféhat@8e poured onto ice and extracted with DCM

The corﬁg%)sesﬁ e%fr%ﬂf‘#&unéi.ei%—f*%%s were dried (over nagnesi um sul phate) and
tra r._redu

conc,ﬁg e g ced pressure to 40 give a brown oil which was
treal @ RIMEh1d R B8 chiori de (0.035m ) and triphenyl phosphine WO
02/100830 PCT/ GB02/02721 67 (0.103g) in dry DCM (ca. 0.5nl). After
stirrimexdn@le 3n at roomtenperature, the mxture was filtered through a
SPE si | d.edcfaNLfd<ioer P8 eLanti banGandinldyC) 6k SRR KBNS odr iR h et hyl
acetate ggve, alt CONCentLT atrt, naer reduced pressure, amn orange- br own
solid -Spilnaptibaleneca-syfonamide o - e di at e 40 (0. 04g),

4- di MetVigssapeabpyr FeindeMH3 5831g), N, N-di 5 i sopropyl et hyl amine (0.059m ) in
dry DCNH.plcni1) RtAfominstirring for 3 days at room tenperature under
nitrogen, the m xture was concentrated under reduced pressure. The

Example 78

6-Chloro-N-{(3S)-1-[(1S)-1-methyi-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-thien-
20 3-ylnaphthalene-2-sulfonamide

Mass spectrum: Found: MH" 548

H.p.l.c. (1) Rt 3.38min

Example 79

25 N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1-{(1S)-2-[(2R,6S)-2,6-dimethylmorpholin-4-yi}-
1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)alycinamide
Using Intermediate 26 and the procedure described for Example 1, the title compound was
prepared.
Mass spectrum: Found: MH" 551

30 H.p.l.c. (1) Rt 3.02min

Example 80
(E)-2-(3-Chloro-4-hydroxyphenyh)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-yltethenesulfonamide

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

40 give a brown oil which was treated with sulphuryl chloride (0.035ml) and triphenyl phosphine




residue was purified initially using SPE (silica) followed by mass directed
preparative h.p.l.c. to give the title conpound (0.0035g) as a white
solid. Mwe ogpessr um Found: M+ 458 10 H.op.l.c. (1) R PCFRBoERanpl e 81
(E)-2-(4-Chl oro- 3-hydroxyphenyl )-N-{(3S)-1-((1

S) - 1- met hyl - 2- nor phol i n- 4- vl - 2- oxoet hvl | - 2-
oxopyrroiidin-3-yllethenesuffonam de 15 To a solution of Internedi ate 55
(0.0078g) in THE (0.3m ) at -78C under nitrogen, tetra n- butyl anmoni um
fluoride (1 Min THF, 0.014m) was adde€®¥ The mixture was allowed to warm
to roomtenperature over 3 days and then concentrated under reduced

| tected preparative
n o1 o 103En AT Bl Mo SR PO S Fodt AR TRUBE TRF B v
spect r Jrlﬁer ﬁrﬁwg rxma'SPE&ss'"anc dge. preqgndionsd etk eyciohgnanee Egtion with ethyl
6- Chl orazetit¢ (3%, afte ((cmcentratron under reduced pressure, an orange-brown solid which was
S) - 1- mlisttrhﬁéb Awitrpr mhéﬂniréueﬁeylw oghhv Lrlmr%emyeﬁmrdp%uﬁé n a@ -0t y Nm Ridi 2)5 s
nor ene
i seor e :g o oadEh: ’r"egfv A SRy fRe 4 rodn?
hydr OCH‘PB‘PF%W?OU 6D FIrO9RE B‘@t%.‘Q‘s‘irﬁM%’%FW&’E@G@O‘JW@BQ?dU‘)&ﬁoP@%ﬁW? ethaat 40C
f or 2h.regidee wab putiies Wwiisllyt heing BEEL (eificatfol@0@dflyrmass dicamtd ceprepardtive batled with
et hyl aceivat hedild combeind (OTHUB5QY 888 White XbicRct was dried (over magnesium

sul phat c gder reduced 30 pressure The residue was
QSS%QCG% il 'é’ﬁ“? g preparative h.p.l.c. to give the title

pur i dir
corrp{)(t bj ‘3255?%3@"5 white solid. Mass spectrum Found: M#+ 579 H.p.|.
(1) R2.56mn Using simlar chem stry, but selecting the appropriate

starti rExamlesi al s the following were 35 prepared: Exanple 83

6- Chl ore). b*(ﬁt%@ro-%ﬂ(y%roxypjnyr) N-(3S)-1:1(18)- 13methyl-2-morpholin-4-y-2-oxoefvil-2-
S)-1-me X s I n- e{na Z- OXOet Vi I = 2-0OXOpyTTrOf TArm=-9=yi - IN( 2-
pyrr ol |QXp yridliging ) e ..&f..a.r%'ﬂec 2-sul fonam de formate 40 Mass spectrum

Fourth T seliovg 6@!1190@3@5@@!3@;2/1@1!7@1(0 38) aH478°C upder nijfrogen, 2tE8BNi n
Exanpl eudarbmGhiuor fiuoNdé 24 ¢h THFNY.Dadrmn ajpetadyéd. -e{hiRfre hvad Glowed to warm

S)-1- meg Wbmzteﬂ%repﬁﬁ\le' Bvé]' %'a’ags %‘aeﬁn@?{léoncéntaateq under reduced pressure. The -
2- OXOPYLY; 8L|Je' Was purﬁ(reé us n%t masg rEjerectea preparative ﬁp l.c. qg give the title compound
(0.00439) as a clear film.
20 Mass spectrum: Found: MH* 458
H.p.L.c. (1) Rt 2.67min

Example 82

6-Chloro-N-{(38)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yI}-N-(2-
25 morpholin-4-ylethyh)naphthalene-2-sulfonamide formate

Example 1 (0.05g) was dissolved in DMF (1ml) and treated with chloroethylmorpholine

hydrochloride (0.062g) and potassium carbonate (0.093g), and stirred at 40°C for 2h. The

mixture was then heated at 80°C for 8h, cooled and treated with ethyl acetate and water.

The organic extract was dried (over magnesium sulphate) and concentrated under reduced
30 pressure. The residue was purified using mass directed preparative h.p.l.c. to give the title

compound (0.018g) as a white solid.

Mass spectrum: Found: MH* 579

H.p.l.c. (1) Rt 2.56min

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

Example 83
8-Chloro-N-{(38)-1-[(18)-1-methyl-2-morpholin-4-yI-2-oxoethyl]-2-oxopyrrolidin-3-y}-N-(2-
pyrrolidin-1-ylethyl)naphthalene-2-sulfonamide formate

40 Mass spectrum: Found: MH" 563




Mass spectrum Found: M# 537 H.p.l.c. (1) Rt 2.53m n Exanple 85 10
N-f2-(J(6-Chl oro-2-napht hyl )sul fonyl | {(3S)-1-f(1

S) - 1- net wb-02Ams8phol i n- 4-yl - 2- oxoet hyl | - 2- PCT/GB02/02721
oxopyrrolidin-3-yl}am no)ethyll acetam de Mass spectrum Found: IWH 551
Hp.l.c. (1) R 2.91 mn 15 Exanple 86 5-Chloro-N-{(3S5)-1-f(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hvl | - 2- oxopvrrolidin-3-yl}-1 H

i ndol e-2-sul fonam de Internmediate 33 (0.011g) was dissolved in 1.1 TFA /
DCM (0.5ml) and allowed to stand at rd@mtenperature for 1h. The mixture
was concentrat ed under reduced pressure and the 20 residue partitioned

bet ween sgtur, 38 ueous sodi um bi carbonate and DCM The separated organic
phase \Aﬂ? 3 ?O@ M ragnesi um sul phate) and concentrated under a stream
of nltrogen to give the title corrpound (0.0082g) as white solid. Mass
spect r uBxanke B84 : M-|+455 Hpl.c. (1) R 2.97m n 25 Exanple 87

6- Chl org i

S)_l_ - p \ - )

benzo 4 0. 1g) was stl rred at room

t enper d’t"ﬁﬁ’sesﬁeﬁtfé'ﬁhﬁ@llﬂf&iéﬂ%c@7one (3n1) and 5% 30 aqueous potassium

per mangadpdice(1) Rt 258h)inf or 3h, after which additional acetone (3nm) and, 5%

aqueous pot assi um per manganate (1.35n)) were added. The reaction m xture

was st%'rreg Egr a further 18h and filtered through CeliteTM The filtrate
d underh rleduced ressu1re1and t he re5| due pur|f| ed by mass

white scodopmolﬁmwlssmmmwlhnetaﬁmmd M+ 473  H. p. I . (1) Rt 2.98m n

Exanpl evisss Greettidr Podhid: ()54~ f (1

S)-1- | mor phol i n-4-yl)-2-oxoet hvl | -2-oxopvrrolidin-3- 40
yl }nagﬁ%l Eal eﬁg%2 H?%nam de WO 02/100830 PCT/ GB02/ 02721 69 To pol yner

N- cycl ohexyl car bodi i m de- N - propyl oxynet hyl pol ystyrene (0.038g) in an
Al | t 8 HEdnMnib86 was added a sol ution of

(29) - 2-4-CRBBto-R={d)br-g & p1 %&hﬁ@ﬂﬁélﬂ%mﬁ&b@f}%&mﬂg%pvrrol|d|n 3-yl}-1H-
2- oxopylw(% bdéulﬂoﬂarx gpr opanoic acid (0.007g) tn DCM (0. 9ni) TolTowed by
2 h Intermediate 33 (0.011g) was dissolved in 1:1 TFA / DCM (0.5ml) and allowed to stand at
room temperature for 1h. The mixture was concentrated under reduced pressure and the
20 residue partitioned between saturated aqueous sodium bicarbonate and DCM. The
separated organic phase was dried (over magnesium sulphate) and concentrated under a
stream of nitrogen to give the title compound (0.0082g) as white solid.
Mass spectrum: Found: MH* 455
H.p.lc. (1) Rt 2.97min
25
Example 87
6-Chloro-N-{(38)-1-[(18)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-1,3-
benzothiazole~-2-sulfonamide
Intermediate 58 (0.1g) was stirred at room temperature in anhydrous acetone (3ml) and 5%
30 aqueous potassium permanganate (1.35ml) for 3h, after which additional acetone (3ml) and
5% aqueous potassium permanganate (1.35ml) were added. The reaction mixture was
stirred for a further 18h and filtered through Celite™. The filtrate was concentrated under
reduced pressure and the residue purified by mass directed preparative h.p.l.c to give the
title compound (0.0062g) as a white solid.
35 Mass spectrum: Found: MH" 473
H.p.l.c. (1) Rt 2.98min

Example 88
6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-(2-methylmorpholin-4-y|)-2-oxoethyl]-2-oxopyrrolidin-3-

40 ylinaphthalene-2-sulfonamide




(0.004g) in DVF (0.1nm) and N, N-diisopropyl ethylam ne (0.006nl). The

m xture was shaken 5 at roomtenperature for 4 days. The tube was drai ned,
the filtraoeaoisBected and the resin washed with DCM Thecawsmoet1 DCM

sol utions were concentrated under reduced pressure and the residue
purified by mass directed preparative h.p.l.c. to give the title corrpound
(0.0038g) as an off-white solid. Mass spectrum Found: M+ 480 10 H.p.I.
(1) RR 3.17mn Exanple 89 (E)-2-(5-Chlorothien-2-yl)-Nnethyl-N{(3S)-1- [(1
S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hy|§2 2-

oxopyrroti di n- 3- yI }et henesul fonam de 15 Sodi um hydri de (60% di spersion in

il, th 0. 05 in .

3: met h %ﬁgxr de exybcg{t%p@ﬁwdéﬁfﬁo )}g%gmtewgpr%%ﬁt%gﬂ? ﬁc?é%@emm%n
stirr ed“\ eCf &8 Waspddest 3, seluliosy of 433 2r((3BXAri§e-shisto-g oapghyisyifarylamiol 2n )
was add@dxdwtmﬁdm—1%)p1cﬁ@nomrad:rdd®e)0§g) intD@MY (89mi)yfelbvedd nyo2meteyiperphblmes f or
?chSh t(@';OO'i inf OUF (BAmIcaRl RN- Hﬁ%obﬂfep%ﬁﬁg%rﬁmﬁé @i@tﬁeﬁn %e%&fr@é‘ \nfé@ts‘Prakend t he
co rrb:/\ﬁ K roar;nI gan%%rja? rtesf%é)ggg emvryzaﬁrl gsﬁl(yﬁs rag'ng " ehfrlt e Cg&%(ge%ﬁé%e réHil
concentWathed WiRePCMedlie M =0 t'PB%r"tﬁI@ ﬁ%rsceptr?‘iem BerelsiedyCeofhss
di rect eptessprremdathevesidup.purrﬁed tb(y gase dirbged iprémaratvepbpdd. (Q.00E8BH)e tHie a
col our | dhb (0 @%tdm,teWQld M4 462 H.p.l.c. (1) R 2.82mn 25
Exam% | ‘18)%2 thyl]-2 i di nyl }thi eno[ 3, 2
S-1 r I'n oxoe oxopyrrolidin i eno -

b% py?éné" éczmgutfigﬁgﬁp ge T%e title corrpound vvaspsll mlarl yyprepar ed using

I nternmedi ate 40 and 6-chl orot hieno[ 3,2 30 b]pyridi ne-2-sul fonyl chloride*,
and theE.. q@ggrc procedure decri bed for Exanple 386 (Route 1) Mass

> C UO
s J k VaI entine Joseph; KyI e, Jeffrey Al an;
Mast &9 sSOdlwm mysicée;ﬁﬁe"/owrsreqr&on i oial01Robeas adger to mmempprlphopwmmgdlda/\o
00390920.039g) indimkthSlsappeskite (XfaNdeMeenPRid s, ahigitz redlitarBatikiare wdekfirey N. ;
Bwi ng, Mibbha8hBerature for 30min. Example 61 (0.1g) in dry THF (2ml) was added between 5-
10°C, and the solution stirred at room temperature for 2.25h, at 50°C for 70h, cooled to room
temperature and poured onto ice/water. The aqueous mixture was extracted with ethyl
20 acetate and the combined, dried (over magnesium sulphate) organic extracts were
concentrated under reduced pressure. The residue was purified using mass directed
preparative h.p.l.c. to give the title compound (0.038g) as a colourless oil.
Mass spectrum: Found: MH* 462
H.p.l.c. (1) Rt 2.82min
25
Example 90
6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-(4-morpholinyl)-2-oxoethyl]-2-oxopyrrolidinyl}thieno[ 3, 2-
blpyridine-2-sulfonamide
The title compound was similarly prepared using Intermediate 40 and 6-chlorothieno[3,2-
30 blpyridine-2-sulfonyl chioride’, and the synthetic procedure decribed for Example 386 (Route
1).
Mass spectrum: Found: MH" 473
H.p.l.c. () Rt 2.61min

35 'Prepared according to the procedure described in US6281227.
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G een, Daniel M; Becker, Mchael R ; CGong, Yong; Levell, Julian. PCT Int.
Appl . (1999), 5 WD 9962904. In vitro assay for inhibition of Factor Xa
Conmpoundswofo2tibms3pr esent i nvention were tested for their PattGBO2X2021
inhibitory activity as determned in vitro by their ability to inhibit
human Factor Xa in a chronopgeni c assay, using 10

N-a- benzyl oxycar bonyl - D- Arg- @ y-Arg-p-ni troanilide as the chronpgenic
substrate. Conpounds were diluted froma 10nM stock solution in

di met hyl sul f oxi de at appropriate concefftrations. Assay was performed at
room tenperature using buffer consisting of: 50nmM Tris-HCI, 150nM Nad ,

5mM Ca(l 2 F X 0015
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| C50 val ues tdata were anal ysed using ActivityBase(r) and XLfit(r). 20
Al'l of the synthetic Exanple conpounds tested ((Exanples 1-52, 54-89)
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instru
automatically started and continued until the plasma clotted. The tine to
cl ot2d ng was recorded (normal range for human plasma is 10-13 seconds). 40
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25 Measurement of prothrombin time (PT) — Test 1
Blood was collected into a sodium citrate solution (ratio 9:1) to give a final concentration of
0.38% citrate. Plasma was generated by centrifugation of citrated blood samples at 1200
xg for 20min at 4°C .
The PT test was performed at 37°C in plastic cuvettes containing a magnetic ball bearing.

30 50yl of citrated plasma and either 25pL of 2.8% DMSO for control or 25l of test compound
(dissolved in DMSO and diluted in water and 2.8% DMSO to give 0.4% DMSO final in
assay) at a concentration of 7-times the final desired concentration was pippetted into each
cuvette. This mixture was incubated for 1min at 37°C before adding 100pL of
thromboplastin mixture (comprising lyophilised rabbit thromboplastin and calcium chloride

35 which was reconstituted in distilled water as per manufacturer’s [Sigma] instructions). On
addition of the thromboplastin mixture, the timer was automatically started and continued
until the plasma clotted. The time to clotting was recorded (normal range for human plasma
is 10-13 seconds).

40 Method for measurement of prothrombin time (PT) — Test 2




for 20mn at 4C. 5 The PT test is perfornmed at 37C in plastic cassettes and
using a MCA210 M crosanple Coagul ati on Anal yzer (Bi o/ Data Corporation).

For assaywo022/10i83®@f plasna containing test conpound at c@®QTERRZAR2I20NS
ranging fromO0.1 to 100 uM (made froma 1 nM stock solution in 10% DVSO
and plasma) and 25 ul of Thronboplastin C Plus (Dade Berhing) are
automatically injected into the cassette. Upon addition of the

Thronbopl astin C Plus, the 10 instrument determ nes and records the tine to
clot (normal range for human plasma is Ab- 13 seconds). GCeneral
purification and anal ytical methods Anal yti cal HPLC was conducted on a
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el uti orfor 20raidia@rd°CO- 0. 7 m nutes 0B, 0.7-4.2 mnutes 0--}10098, 4.2-5.3
mnutes 100%3 5.3-5.5 mnutes 100-->098B at a flowrate of 3 m/m nutes
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to gi vecofmgadnd arhntbmtrahonso*apgln@(ﬂrem 0.1 NSO 8ivkteade( )M ekt hddl sckvaslution
conductiedi(yp PMBEL ahe plaghd RRLSscal UﬂTTh(o?'rﬂiB ialsﬁﬁrmmas ayé Q)erﬁnhg; Iaﬁg 25
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T eletinines angySsrising il LﬁrE@ @ngeéay%m oS 301 0h fut o
100%3, SZE@QOdSQZ O m nutes 100-09B; 22 0 30.0 mnutes 098, at a flow rate of
0.4 m/mnutes. The mass spectra (MS) were recorded on a Mcromass QTOF 2

spect r OBt HokBYich! SEtdARREAndiRSlst | ve T onisation 30 [EStve to give

i” | es an Int rredlates
above fticg] HIPL-Uowas (cppdu %(ﬂnf UR%SL%@%CBQ ?‘2’3’
spect? a bmrmell)eldingewitu §i 1%y CBHJﬁr@d 0B M ApORPRUR RSt GE @M@iterdgolwgnt A)
t et r amedrialy §5%| @oetordteilet fred €:056¢ MOO Bt mndated (sdbrevt B) e idthg Hthealloadigaplatiors ef er s
to puridy bﬁéﬁﬂ 6-a. 7CFH Aut&d oot O‘J‘ﬁh@gm %&spﬁrf»ﬂbo%ﬁ' %225 30¥XitesCRIODAS, 35 535

(ei ther e S Ta IS el o by

Fl a rt ri
Vess i PBURSTDahe b STamAE v MUt Gleeh
hi gh 46cyded epfeiieens Vg ilatfamy pass wﬁﬁewt% HiSiag iR atiRBRraY BRI IAIFAtIPB e m x
10nTR0 . [ES+vei tb lyivaDIB 241D DR8N, PGEIeGRARIOZ 2 Elect s ral YetiduR Hbhisatinn @S-end 95%

MeCN, 5% %’%MH‘ %Mmﬂ% Hed 1 ising the following gradient elution
condltlons 0-1.0 mnutes 598, 1.0-8.0 mnutes 5--X309B, 8.0-8.9 mnutes
LC/MS System (3)
Method 2 was conducted on a Waters Xtera RP18 column (3um, 15cm x 2.1mm ID) eluting
25 with solvent A (0.1% HCO2H and water) and solvent B (100% acetonitrile, 0.1% HCO2H
and reserpine 2.5ugmi-1) at 20°C. The following elution gradient was ran: 0-2.0 minutes 0%
B; 2.0-18.0 minutes 0-100% B; 18.0-20.0 minutes 100%B; 20.0-22.0 minutes 100-0%B;
22.0-30.0 minutes 0%B, at a flow rate of 0.4 ml/minutes. The mass spectra (MS) were
recorded on a Micromass QTOF 2 spectrometer using electrospray positive ionisation
30 [ES+ve to give MH+].

Note: The number given in brackets in the Examples and Intermediates above, e.g. H.p.l.c.
(1), specifies the LC/MS method used.

35 "M nmr spectra were recorded using a Bruker DPX 400MHz spectrometer using
tetramethylsilane as the external standard.
Biotage™ chromatography refers to purification carried out using equipment sold by Dyax
Corporation (either the Flash 40i or Flash 150i) and cartridges pre-packed with KPSil.
Mass directed autoprep refers to methods where the material was purified by high
40 performance liquid chromatography on a HPLCABZ+ 5um column (5cm x 10mm i.d.) with



3098, 8.9-9.0 mnutes 30-9598, 9.0-9.9 mnutes 95% 8, 9.9-10 m nutes
95-->0%B at a flowrate of 8mM mnutes' (System?2). The G| son

202- f ractwomaaisBect or was triggered by a 5 VG Pl at f orm WaSsGEpROZ20 oNet er
on detecting the mass of interest. Hydrpophobic frits refers to filtration
tubes sold by Whatman. SPE (solid phase extraction) refers to the use of
cartridges sold by International Sorbent Technology Ltd. TLC (thin | ayer
chromat ography) refers to the use of Tbérpl ates sold by Merck coated with
10 silica gel 60 F254 15 WO 02/100830 / GB02/ 02721 73 Clainms 1. The
present i nvention provi des corrpounds of forrrula (1)y: TR A N//\\Y OO N

1% N b B 'Dfﬂéuﬂ&‘? folgavl Lkyl,
O e S i MR OB DR oy
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r epr esdinsrate d08GI mrm'cé% Wsya@m ,e) Th¥ GiBh @@Qﬂta%nor%ol%@tdma@nﬂg% &t8d bWa

e

repre§e\y@§gl ﬂ%hlnarorrat %Q;Q @lnﬁé's fm@% 6al kyl nyl or 5-

or terocyc Cc group containing at
I east ﬁ\'g) P‘GJ 'tér‘r"?%@ @é'ﬂt?g'of‘?‘{%s@o dl\leoW dMFhe phenyl or aromatic

het er oS i(eoligrhage exiragtionp tréfersatol §re sisesafi qamrtéglesJyoldrty oternatiopal Sorbent
subst i tTgcandisgy bl ected from -Cl1_ 3a| kyl, -Cl1_3al koxy, -Cl-3al kyl OH,

hal ogenn_ P 3
repr C@? éhron%@gqf&?fé’f% 39—53 V\notngl'LtC ?I’até%‘g%llﬁ?% %g@dﬁ%&%ﬁ R2 and
R3 25‘br -CF3 and the other is hydrogen 20 Rb and R

independently represent hydrogen or -Cl-3alkyl; A represents a group
selected from

15



WD 02/ 100830 PCT/ GB02/02721 74 - CN Z -(C2 3)alk \ Z -(C2-3)al kenyl ene Z
s NNJ]:: Z2z --~~2Z SsNSWZgSZyZNN Zrepresents one or two
opti onal wolstoasaent s i ndependently sel ected from hal ogenPama:EIRI0272W
represents an optional substituent -Cl.3alkyl, 5 alk represents

C2_3al kyl ene or C2_3al kenyl ene, T represents a heteroatom sel ected fromO,
Sor N B represents one or nore optional substituents on ring carbon atons
selected from (i) one or nore substituents selected from-CF3, -F, -CQ2H,
-Cl.6al kyl, -Cl_6alkyl OH, -(Cl_ 10 3alfdl)NROR - (CO 3al kyl ) CONRbRc and

- (C0_3al kyl ) CO2C1_3al kyl, -CONHC2. 3al kyl OH, - CH2NHC2_3al kyl OH,

- CH20C1_3al kyl and CHZSOZCl 3al kyl ; IQ! IQ a group -Y-Re, Y represents

- Cl. 3al kyl ene-, -CO, -Cl1_3al kyl NH, 3al kyl NHCO-, -C1. 3al kyl NHSQ2-, -
CH2ZNHSOQ2CH2- or a direct |ink, 15 Re represents phenyl a 5- or 6- rrerrbered
cycl oal kyllhegresensinventicdr prodddrecaopduatie pbfoyrolle ():cont ai ni ng at | east one

het eroat om sel ected from O, N or S, eaiqh of which is optionally

substituted by one or nore substltuentg\})slelzlézt ed from -C1-3alkyl,

- Cl1. 3al koxy, -C1_3al kyl OH, hal ogen, -NH2, -CO2H and -OH; or
(i1i) a second ring Rf which is f 0 tHR heterocycllc ring, wherein Rf
represents phenyl, a 20 5- or 6- [nenb red 9c|oal kyl group or a 5- or 6-
menbered aromati c heterocyclic gr taining at | east one heteroatom
selected fromO, Nor S, and thegbused bircyclic group is optionally
substituted by one or nore subst| ; ents_gel ected from -Cl_3al kyl,

-Cl_3al koxy, -Cl1_ 3al kyl OH, hal ogen, , -CF3i -NH2, -CO2H and -OH and
pharmaceutically acceptabl e derivatives thereof. 25 2. A conpound as
claimed in claim1l having the for rruIE WO 02/100830 PCT/ GB02/ 02721 75

1 R
()

5 wherein:

R' represents hydrogen, -Cyalkyl, -Cssalkenyl, -C,3alkyINR°R®, -C,.salkyINHCOR?, phenyl
or a 9- or 6- membered aromatic heterocyclic group, the phenyl or 5- or 6- membered
aromatic heterocyclic group being optionally substituted by halogen, or R represents a
10 group X-W, wherein X represents -Csalkylene- and W represents -CN, -CO,H, -CONR®R®, -
COCsalkyl, -CO,Cqsalkyl, phenyl or 5- or 6- membered aromatic or non-aromatic
heterocyclic group containing at least one heteroatom selected from O, N or S, the phenyi or
aromatic heterocyclic group being optionally substituted by one or more substitutents
selected from: -Cyalkyl, -Cysalkoxy, -CqsalkylOH, halogen, -CN, -CF3, -NH,, ~-CO.H and -
15 OH;

R? and R® independently represent hydrogen, -Cysalkyl or -CF5 with the proviso that one of
R? and R®is -C,.salkyl or -CF; and the other is hydrogen;

20 R’ and R® independently represent hydrogen or -C,_salkyl;

A represents a group selected from:



NOO NOR3~Iy 0O NB O0) (la) werein: 5 Rl represents hydrogen,
-Cl_6al kyl, -C2 _6al kenyl or a group X-W wherein X represents -ClL_

3al kyl enewOandoossr epr esents -CN, - CO2H, - CONRbRc, - COCL. 6&ICiytB02/02721

- CO2C1. 6al kyl, phenyl or 5- or 6- menbered aromatic heterocyclic group
containing at | east one heteroatomselected fromO, N or S, the phenyl or
aromati c heterocyclic group being optionally substituted by one 10 or nore
substitutents selected from -Cl_3al kyl, -Cl.3al koxy, -Cl_3al kyl OH,

hal ogen, - -CN, -CF3, -NH2, -CO2H and - dﬁ* R2 and R3 i ndependently represent
hydrogen, -Cl_3alkyl or -CF3 with the proviso that when one of R2 and R3
is -Cl.3alkyl or -CF3, the other is hydrogen; 15 Rb and R i ndependently

repr esent r -Cl_3al kyI ZZ T- cn(C2 )alk \ / Z/ \ Z A
represents oup ele fr £preseg 3N 0 bst/¥'tu nt
hal ogen, ¢ 008 @‘[Fe)%é 02/\Q 76 pr e@éﬁ%m@g@g

al kenyl ene, represents a heteroa om sel ected fromS or N B re&r esents

one or nore optional swhstituents car bon atﬁm; Iect ed from (i)
one 5 or nore s ' s selec =Q X2H, -Cl.6al kyl,

- Cl. 6al kyl OH, F) NROR - 34 %l) R z

- (Co_3al kyl ) c02C183al (i) g PNYT-Re, Y reps -Cl1_3al kyl ene-,
-CoO, -C1_ 3a| kyl NH-, -Cl_3al kyl NHCO-, -Cl_3al kyl NHS(2-, - CH2NHSRCH2- or a

direct |ink%W
5- or 6-
fromO, N g

10 Re represents phenyl, a 5- or 6- rrerrbered cycl oal kyl or a
‘ eterocycl e ntaining at | east one heteroatom sel ected

ptiogally / \

S

S z

N

\
N—N

Z represents one or two optional substituents independently selected from halogen and OH,
W represents an optional substituent -C_salkyl,

5 alk represents Ca.salkylene or C,.salkenylene,
T represents a heteroatom selected from O, S or N;

B represents one or more optional substituents on ring carbon atoms selected from: (i) one
or more substituents selected from -CF; -F, -CO,H, -Cisalkyl, -CisalkylOH, -(C,.

10 salkyh)NR°R®, ~(Cosalkyl)CONRPR® and —(Cgsalkyl)CO,Crsalkyl, -CONHC,salkylOH, -
CH,NHC,.salkylOH, -CH,0C, salkyl and ~CH,S0O,C,.salkyl;

(i) a group -Y-R®,
Y represents -Cjsalkylene-, -CO-, -CijalkyINH-, -C,salkyINHCO-, -C,salkyINHSO,-, -
CHuNHSO.CH.~ or a direct link,

15 R® represents phenyl, a 5- or 6- membered cycloalkyl or a 5- or 6- membered heterocycle
containing at least one heteroatom selected from O, N or S, each of which is optionally
substituted by one or more substituents selected from: -C4.salkyl, -C4.salkoxy, -CqsalkylOH,
halogen, -CN, -CF3, -NH,, -CO,H and —OH; or
(ili) a second ring R which is fused to the heterocyclic ring, wherein Rf represents phenyl, a

20 5- or 6- membered cycloalkyl group or a 5- or 6- membered aromatic heterocyclic group
containing at least one heteroatom selected from O, N or S, and the fused bicyclic group is
optionally substituted by one or more substituents selected from: -C,.salkyl, -C;salkoxy, -Cs.
salkylOH, halogen, -CN, -CF3, -NH,, -CO,H and —OH;
and pharmaceutically acceptable derivatives thereof.

25 ‘

2. A compound as claimed in claim 1 having the formula (la):



substituted by one or nore substituents selected from -C1.3al kyl,
-Cl. 3al koxy, -Cl1_3al kyl OH, halogen, -CN, -CF3, -NH2, -CO2H and -OH, or
(i) a swomadoosding Rf which is fused to the heterocycli cPCirrgRo2ibRtei n Rf
represents phenyl, a 15 5- or 6- nenbered cycl oal kyl group or a 5- or 6-
menbered aromatic heterocyclic group containing at |east one heteroatom
selected fromO, Nor S, and the fused bicyclic group is optionally
substituted by one or nore substituents selected from -Cl.3al kyl,

-Cl_3al koxy, -Cl1_ 3alkyl OH, hal ogen, -&N, -CF3, -NH2, -CORH and -OH and
pharmaceutically acceptable salts and sol vates thereof. 20 3. A conpound
as clainmed in claiml wherein Rl represents hydrogen, -Cl 6al kyl, -C3_

6al kenyl, -C2_3al kyl NRbRc, -C2_3al kyl N ,Aphenyl or a 5- or 6- nenbered
aromatic heterocycle, or Rl represents \a group X-Wwherein X represents

- Cl1. 3al kyl ene- and W represents -CN, - CO NRbR, -COCl. 6al kyl

-C02C1. 6al kyl, or a 5- or 6- nenbered—2Z5 é) tic or nonaromatic
het er ocyclic group containing at @ one heteroatom selected fromO, N
> ong, of clainms 1-3 wherein R2

or S. 4. A conpound as clainmed in an
represents -Cl_3al kyl or hydroges, 30 5. A conpound as clainmed in any one
of claims 1-4 wherein R3 represept ~+Cl_8al kyl or hydrogen. 6. A conpound

as claimed in any one of clainms 1-5. erein B represents hydrogen or a 35
substituent selected from-Cl_6al kyl, &CONHCH3, - CONHCH2CH( OH) CH3,

- CH2NH( CH3) 2, - CH20CH3, -CH2SQ2CH3, = NHCH2CH(OH) CH3, CH2 N CH- N or
WO 02/100830 PCT/ GB02/02721 .77 7. A c und as clainmed in any one of
clainms 1-6 wherein B represents hydr ~ 8. Magonpound as clained in any
one of clainms 1-7 wherein A represents a group selected fromWC G S S
G asa 5\VI~I1SI a1l s 9. Aconmound as clainmed in claim1l

sel ected from

wherein:

R’ represents hydrogen, -Cysalkyl, -C,salkenyl or a group X-W, wherein X represents -Ci.
salkylene- and W represents -CN, -CO,H, -CONRRS, -COC,salkyl, -CO,C,alkyl, phenyl or
5- or 6- membered aromatic heterocyclic group containing at least one heteroatom selected
from O, N or S, the phenyl or aromatic heterocyclic group being optionally substituted by one

10 or more substitutents selected from: -Cq.salkyl, -Cysalkoxy, -Cq.salkylOH, halogen, -CN, -CF3,
~-NH,, ~-CO;H and -OH,;

R? and R® independently represent hydrogen, -C,alkyl or -CF; with the proviso that when
one of R? and R®is -Cy.salkyl or -CF;, the other is hydrogen;

15
R and R® independently represent hydrogen or -C,.salkyi;

o

A represents a group selected from:
Z represents an optional substituent halogen,



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

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

oxopyr r olwaioeA®sye } et henesul f onam de, 10 6- Chl or o- N-{( 3S) PCT[ERD2/02721
S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrol i di n- 3-

yl } napht hal ene- 2- sul fonam de, 5 -Chloro-N-{(3S5)-1-[(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl}-2,2"-
bi t hi ophene- 5- sul f onam de,

N2- { [ (E) - 2- (4- Chl orophenyl)ethenyl]sul tihyl }- N2-{(39) - 1- [(1 S)-1

- met hyl - 2- nor phol i n- 4- yI - 15 oxoet hyl ] - 2- oxopyrrolidin-3-yl }gl yci nam de,
N2 [(5; %pqé&n%éwg E)sulfonyl] N2-{(3S5)-1-[(1
0 oxoet hyl ] -2-ox6pyrrolidin-3-yl}glyci nam de,
5 Chi o ERESeEiRmBREISRT éLegteégm S R ety

S) - 1- met hyI 2 nmor phol in- 4 yl - 2- oxoet hyl ] - 2-
oxopyr r@képiésfer@s yhd o2mdre bpttdmapmb@n@eﬁtssw ArnemsteatondCsedritdtyirom: (i) one
N-[ (55 cﬁ- [ sabs%ltl]g]é?'ité e '3{ &%S Lo ! LON' i:b31=°r -4 GHkgl oAl IO, e

ﬁ)at é P B ang— Coaal}gyl C 201_33|Ey|r ' O

S)-1- nta(tlm'gﬁozlprﬁﬁﬁhol i n- 4 yI 2- oxoet hyI] 2-oxopyrrolidin-3-yl}-N(2-
oxobut y¥ ) reredentsi td aprRAE- 5-Col, -0 A-, -CysalkyINHCO-, -C.salkyINHSO,-,
N[ (5 éml éb%l—? rb%fdf?éﬁqn yI)squonyI] N—{(3¥ 1- [(1
S)-1: eh - 2- 2500et )& §<ryroll d%e)(é&/ ci ne,
(E) éﬁ[‘???gg niy a %%!P?{? )cy§\p¥ % (%) membere erocycle
S)-1- nmqn;amugg @bﬂqﬂsbpnﬁ e;rpatgm selected from or S, each of which is optionally
oxoet hydubsfuleddpyseobi thore &w.mhfsemaﬁéd ﬁmm@%alkyl -C1.zalkoxy, -Cy.salkylOH,
(E) 2- (rféﬂcﬁého (ﬁ@héﬁyl NHN' Wﬁ)ana

met hyl Hised ts phenyl
oxopy! il PaERe g”% il 5 GRS ﬁ%&fﬁ QY619 BhHgEeIn §8 TRREEFRAS Pheny, a
N- {[ )ﬁ-zar(fii reembeeg hesipaigk BieHp 19 Subf ehdt Merpbp(egispromatic theterocyclic group
S) - 1- metohidiniidg abiepsiadrienhaterphton?saxcted frgin] © 2N @x @ ynd ohe flised Bicytlloggroygis n

ate, 6- ogﬂb dibéRuied rﬁ&l drRt &yﬂwéreh&ubét?{@ﬁté sbledted from: -C; salkyl, -Cq.galkoxy, -Ci.
S)-1- ”E o ylg 0xX
oxopyr Pollk}//@ th B %\ﬂt@: % @E‘]ﬁ f%%a@%de 6-Chloro-N-{(395)-1-[(1

S) - 1- nEt A\ Q’DWB%M%@@D@P'@?@&B&@&WY esthgseshyrr ol i di n-3-yl}-N 35
(pyrd@i n- 3-yl met hyl ) napht hal ene- 2- sul f onam de formate, WO 02/ 100830
PCT/ GB@Z/N%Bﬁﬂpouﬁ@ £- SRRV whieldm R - ibpldsénts hydrogen, -Csalkyl, -Ca.

S? ) ﬁagﬁ% ||1yl Régﬂﬁbﬂcd' oAl a&glﬂéﬁ.ﬁf&bylph_ i |O§QY%V o 'éi' Pne:?nbered aromatic
S) 1- pcyz:emﬂr or?me??"fﬁ aZQrSRBe?EW{/ W‘;%ﬂnff%rﬁs glkyjaner gnd. W

oxobut yepmeaghis hENer6OZH s tTONRERA d6PChsalkyl, -CO,Cqsalkyl, or a 5- or 6~ membered

N- 2-35 Grémb®y or Aonahiany | hetdrb&yy Ighodl- dorlt4idiy-dt-1B&st one heteroatom selected
S)-1- nq\;dg% %l(gagphol i n-4-yl -2-oxoet hyl]- 2-oxopyrrolidin-3-yl}glycinam de,
6- Chl oro rylrrethyl) N-{(3S)-1-[(1
S) - 1- net hyl - 2- m)r(fhol i n-4-yl -2-oxoet hyl ] - 2-

4. A compound as claimed in any one of claims 1-3 wherein R? represents -C,alky! or

hydrogen.

30
5. A compound as claimed in any one of claims 1-4 wherein R® represents -Cqsalkyl or
hydrogen.

6. A compound as claimed in any one of claims 1-5 wherein B represents hydrogen or a
35 substituent selected from -C;alkyl, -CONHCH;, ~-CONHCH,CH(OH)CHg;, -CH,NH(CHs),, -
CH,0OCH3, -CH,S0O,CH3, -CH,NHCH,CH(OH)CHs,

CH;—N > CHZ—NG
or .



oxopyrrolidin-3-yl } napht hal ene- 2-sul fonam de, 6-Chloro-N-{(3S)-1-[(1

S) - 1- net hyl - 2- nor phol i n-4-yl - 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl}-N-(1, 3 10
t hi azol - 2w9lopgodsyd ) napht hal ene- 2- sul f onam de, PCT/GB02/02721
N2- [ (6- Chl or 0- 2- napht hyl ) sul fonyl ]-N2-((3S)-1-{(1

S)-2-[(2R, 6S) -2, 6-di net hyl nor phol i n-4-yl] -

1- met hyl - 2- oxoet hyl } - 2- oxopyrrolidin-3-yl)glyci nam de,
6-Chloro-N-{(3S)-1-[(1

S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoethylﬁ72 oxopyrrolidin-3-yl}-N[(2-

met hyl -1, 3-thi azol - 4-yl ) met hyl ] napht hal ene- 2- sul f onam de, 15

6- Chl or :

S)-1- nefﬁ‘l#%norpﬁof %'n . ongxogec{ ?1 GZW%eQ%'ByBrrrgfesgnts hoydﬁg}e” N
(pyridin-2-yl nmethyl) napht haI ene- 2- sul fonam de fornmate,

6- Chl orBoANed(B8Nd Ias[qldimed in any one of claims 1-7 wherein A represents a group selected

S) - 1- metday! - 2- nor phol i n- 4-yl - 2- oxoet hyl ] - 2- oxopyrrolidin-3-yl}-N
(pyri di n-4- ylnet

| ) ngpht hal ene- 2- ul f@nam de for e,
6- Chl or o- S yI) N-{
napht haI enér 2- G fonam de Cl

S)-1- rrethyl
6- Chl oro- N-net h

OXOpYyrro

6- Chlmro
S) - 1- net hyI 2. m)rphol i n-4- yI 2- oxoet hyl ] -

2- OXOp)éI’ hQ oﬂng’ %gj%f Wese%e& U(J ]J(I‘C())nnlam de, 25
4351

N- Al

S)-1- néEh91(4~§h.lﬁ59 -iUé)caémtw]Z okl fvbRicpethyl-2-

y| } naphixhpyresidin23-giigthemesuifademitiét hy|

N-[ (& (Bh@ﬁ’lbﬁblﬁ (it ))ﬁmeflﬁ/ﬂ)l]rﬂorbhdhﬁ:’ﬁr =Aokdethyl-2- oxopyrrohdln -3-

S)-1- é(l -2- oxoet hyl]-2-oxopyrrolid in-3-yl}glyci nate,

4Bk
tg? f g__ % @pr% h@ )_-21 r@gtﬁyﬁh}Zhlé@r)pﬁglllg-A?—ng oxoetf{1)$l]328 )o;<o;5yrrolld|n -3-yl}-2,2'-
oxoet h)HlwathWUﬁmanddm 3-yl }gl yci nat e,

N-[ (6- G- {?(E)—Z&ﬁ@ﬂﬂbﬁobﬁéﬂ)&)éme@?l}’édfoﬁ%}{-I(@%)SSM [[(1B)-1-methyl-2-morpholin-4-yl-2-

-Nd(3S)-1-[(1 cl
S)-l-rrethyl-2 olimmyl]-Wn 3-
yI}naphth Ien sul f omang

di net hyl - 2 oxob®it yI Y- N-{ (3S) S1-[ (1

S) - 11-gr% Bé(t h‘FHII oA gt yl ]1-2- oxopyrrolidin-3-yl}glycine,
(S)E)-l ; Y %\X@@%&%@é ~1-§(18)-1-methyl-2-morpholin-4-yl-2-

oxopyr MP‘?‘HV'hn?@XSHP}}r@I“H@n%X lycneamitiele, 35 6- Chloro-N-{(3S)-1-[(1
S) - 1- mét- mnlor&Nn(nyan’mrhetnymNy{ 33- 1ops’c®thyielhy22mmpwhho4—ylcn oxcetyli2-N- ( 2-
OXObUt %&%pﬁroﬁlﬁlﬂz’o‘l% Q%l @ﬂ@ﬁ Hene

S - 2O Rl SN R A2 %%)yﬁﬁﬂgﬂxwi@g-ﬁ-@ B Stz mopPel S Frar de,

N2 [ ( 6-czpdtBY b2 oxpRysFalifinr3-walycnaie) - N2- ((3S)-1-{(1
S) - 2- [ (62BnhIe8)-NZ(IB el -[(8 [ y-matinyp2ahomphélingd-y-2-8koethyl]-2-oxopyrrolidin-3-yl}-N-(2-

1- rr;st h;bg(ogng oetByhidp r?eh@xgzwfohg,ln‘dy n-3-yl)glyci nam de, WO 02/100830
PCT/ GB
1) e SRS a2

orxﬂethyl ?'é’P(H WW\‘ ‘ﬂrﬁw lyie, 2- sul f onani de fornate,

(E)-2-(4- Chlorophenyl) N-(cyanomethyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide,
(E)-2-(4-Chlorophenyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-y|}—N—(2—oxobutyl)éthenesquonamide,

30 Methyl N~{[(E)-2~(4-chlorophenyl)ethenyllsulfonyl}-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-
2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinate,
6-Chloro-N-(3-furylmethyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide,
6-Chloro-N-{(3S)-1-{(1S)~1-methyl-2-morpholin-4-yl-2- oxoethyl] -2-oxopyrrolidin-3-y[}-N-

35 (pyridin-3-ylmethyl)naphthalene-2-sulfonamide formate,



6-Chloro-N-{(3S)-1-[(1

S) - 1- net hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl j - 2- oxopyrrol i di n-3-yl }-N-(2-
pyrrol i diwob2gbmsshyl ) napht hal ene- 2- sul f onam de formate, 5PCT/GB02/02721

6- Chl oro- N-[ 2- (di net hyl am no)ethyl ]-N-{(3S)-1-[(1

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

2- oxopyrrolidin-3-yl } napht hal ene- 2- sul f onam de formate, and
N-[2-([(6-Chl oro-2-naphthyl)sul fonyl]{(3S)-1-[(1

S) - 1- met hyl - 2- nor phol i n- 4-yl - 2- oxoet hyl T8 2- oxopyrrolid i

n- 3-yl } am no) et hyl ] acetam de. 10 10. A conpound according to any one of

' har ceutlcal ositio onprisin
5 comdiae bSO ey ReRASRS Syt ee i Bl 3T S 19
phar macéingpeihiplepar-sulionamigleor exci pient. 15 12. Use of a conpound according
to any @%loir?d) mﬁ% 18911n£§thy”2&n??lgﬁfrg¢-glgﬁi§)fﬁtgﬁ] i:gg%%ﬂrglptes *1};:\1 -(phe
tr eat meflonQiyl)AagtAbdIEn-22YiibRInise
d of t i ent
aurtefiRe [?f?gﬁx% & 85@%%@%&%@@% AR GO M SR R Al
i nhi bi t%PXQRYﬁﬁWIBﬁdQ}QA@rﬁaml%Q ering a therapeutically effective amount of a
wmﬁm?ﬁffwgﬁww oo o
conpou rroIRf naphth :
i y?-%gmu S ) Rara Nl a0 R
TSR A2 o Y s olset e pedss ot Ngh
(b) QeéB‘LaFWgz ﬁn@&’wﬁaamh@m 8r3#ﬁ<l>%?”("§@/) with a conpound of fornula (VI ): H
I A N- S N2-[(6\Chlor®-Zhaphthyl)sulfonyi]-N2-((3S)-1-{(18)-2-[(2R,6S)-2,6-dimethylmorpholin-4-yl}-
1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide,
6-Chloro-N-{(3S)-1-[(1S8)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yi}-N-[(2-
methyl-1,3-thiazol-4-yl)methyllnaphthalene-2-sulfonamide,

15 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrofidin-3-yl}-N-
(pyridin-2-yimethyl)naphthalene-2-sulfonamide formate,
6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-
(pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate,
6-Chloro-N-(cyanomethyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-

20 oxopyrrolidin-3-ylinaphthalene-2-sulfonamide,
6-Chloro-N-methyl-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide,
6-Chloro-N-(3,3-dimethyl-2-oxobutyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-
2-oxopyrrolidin-3-ylinaphthalene-2-sulfonamide,

25 N-Allyl-6-chloro-N-{(3S)-1-{(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
yl}naphthalene-2-sulfonamide,

Methyl N-[(6-chioro-2-naphthyl)sulfonyl]-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate,
tert-Butyl N-[(6-chloro-2-naphthyi)sulfonyl}-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-

30 oxoethyl]-2-oxopyrrolidin-3-yliglycinate,
N-[(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yi-2-oxoethyl}-2-
oxopyrrolidin-3-yl}glycine,
(E)-2-(5-Chlorothien-2-yl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yi-2-oxoethyl]-2-
oxopyrrolidin-3-yl}ethenesulfonamide,

35 6-Chloro-N-{(3S)-1-[(1S)-1-methy!-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2-
oxobutyl)-1-benzothiophene-2-sulfonamide,
N2-[(6-Chloro-1-benzothien-2-yl)sulfonyl]-N2-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide,
N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1-{(1S)-2-[(2R,6S)-2,6-dimethylmorpholin-4-yl}-

40 1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide,
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XV) RBRON QB 5R-X(VI) OR (c) reacting a conpound of fornula
with a conpound of forrmula (VMIIl): R NH NOR',,,, (XVI) R3 ON
*'S W0 0h@sgo/1 | 1) PCT/GB02/02721
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6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl}-2-oxopyrrolidin-3-yi}-N-(2-
morpholin-4-ylethyl)naphthalene-2-sulfonamide formate,
6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl}-2-oxopyrrolidin-3-y[}-N-(2-
pyrrolidin-1-ylethyl)naphthalene-2-sulfonamide formate,
6-Chloro-N-[2-(dimethylamino)ethyl]-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yi-2-oxoethyl]-
2-oxopyrrolidin-3-yl}naphthalene-2-suifonamide formate, and
N-[2-([(6-Chloro-2~-naphthyl)sulfonyl]{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyi}-2-
oxopyrrolidin-3-yl}amino)ethyllacetamide.

10. A compound according to any one of claims 1-9 for use in therapy.

11. A pharmaceutical composition comprising a compound according to any one of claims 1-
9 together with a pharmaceutical carrier and/or excipient.

12. Use of a compound according to any one of claims 1-9 for the manufacture of a
medicament for the treatment of a patient suffering from a condition susceptible to
amelioration by a Factor Xa inhibitor.

13. A method of treating a patient suffering from a condition susceptible to amelioration by a
Factor Xa inhibitor comprising administering a therapeutically effective amount of a
compound according to any one of claims 1-9.

14. A process for preparing a compound of formula (1) which comprises:

(a) reacting a compound of formula (1) with a compound of formula (ill):

R\ A
[—L_
O O
N 0]
Rg:,,' (I I)
R’ ©
OH
H
N

S
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OR:
(b) reacting a compound of formula (XV) with a compound of formula (VI):
7\
o O
N O
Rgu,,,, (XV)
R’ ©
N
(L
O
5 R'—x )
OR:

(c) reacting a compound of formula (XVI1) with a compound of formula (V1)

R, XVI)
, 0

.l

72Ny
AN (Vi)

10



