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In disease states such as both non-insulin dependent (NIDDM) and insulin-dependént

diabetes mellitus (IDDM), oxidation of lipids is increased with a concomitant reduction in *
utilisation of glucose, which contributes to the hyperglycaemia. Reduced glucose utilisation in

25 both IDDM and NIDDM is associated with a reduction in PDH activity. In addition, a further

e consequence of reduced PDH actw:ty may be that an increase in pyruvate concentratton -

results in increased avallabxhty of lactate as a substrate for hepatlc gluconeogenesxs Itis
reasonable to expect that increasing the activity of PDH could increase the rate of glucose
oxidation and hence overall glucose utilisation, in addition to reducing hepatic glucose output.

30 Another factor contributing to diabetes mellitus is impaired insulin secretion, which has been
shown to be associated with reduced PDH activity in pancreatic B-cells (in a rodent genetic
model of diabetes mellitus Zhou et al. (1996) Diabetes 45: 580-586).
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resi duei rfdgdg%og%%sye El inactive. The proportion of the PDHin its active
(dephosp%oryra ed)'state is deternmi ned by a bal ance between the activity of
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617010 and_ 524781 descri bes _conpounds which are capable of rel axi ng
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20 reduces NAD to NADH. Two additional enzyme activities are associated with the complex: a

specific kinase which is capable of phosphorylating E1 at three serine residues and a
loosely-associated specific phosphatase which reverses the phosphorylation, Phosphorylation of
a single one of the three serine residues renders the E1 inactive. The proportion of the PDH in
its active (dephosphorylated) state is determined by a balance between the activity of the kinase .
25 and phosphatase. The activity of the kinase may be regulated in vivo by the relative
concentrations of metabolic substrates such as NAD/NADH, CoA/acetylCoA and adenine
diphosphate (ADP)/ATP as well as by the availability of pyruvate itself.
European Patent Publication Nos. 617010 and 524781 describes compounds which are
capable of relaxing bladder smooth muscle and which may be used in the treatment of urge
30 incontinence. We have found that the compounds of the present invention are very good at
elevating PDH activity, a property nowhere disclosed in EP 0617010 and EP 524781.
The present invention is based on the surprising discovery that certain compounds
elevate PDH activity, a property of value in the treatment of disease states associated with
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(1): R4 tregtingilgheimen’s diseaseNtAD) (J Mpural Toansm (1998) RS 855670).n is | or 2; R is

chloro, fluor I rom one of t he
fol |l ow ng thrggc%%g;ﬁ%gﬁw&hg@ﬁg?{ &Wognrdzx;&%u? % cyano; i)
-XI-RS wherein Xj is a direct bond, g8-, -S-, -SO, -SO2-, -NR6-, - CO,
-CONR6-, -NR6CO, -NR6SO2- 30r. NRECONRY-; wher ein R6 and R7 are

[ ndependently hydrogen or RO SEQ t|o | l'y substituted with one or
nore A, and RS is selected fromC v pt| naIIy substituted wth one
or nore A, C3.7cycloal kyl optiona S with one or 20 nore A,

C3. 7cycl oal kyl C j . 6al kyl optiondlly qubstyt ut (_\yth one or nore A,

C24al kenyl  optionally substituted wah one oOHmfe A C2.6al kynyl

opt i onl%l |y substituted with one or m)h()a

wherein:
nislor2;
R! is chioro, fluoro, bromo, methyl or methoxy;
R? is selected from one of the following three groups:

15 i) halo, nitro, hydroxy, amino or cyano;

ii) -X"-R® wherein X' is a direct bond, -O-, -S-, -SO-, -SO;-, -NR®-, -CO-, -CONR®-,
-NR®CO-, -NR°SO,- or NR°CONR’-; wherein R® and R’ are independently hydrogen or
Ci4alkyl optionally substituted with one or more A; and RS is selected from Ci¢alkyl
optionally substituted with one or more A, Ci.scycloalky! optionally substituted with one or

20 more A, CzscycloalkylCy_gatkyl optionally substituted with one or more A, Cgalkenyl
optionally substituted with one or more A, C; salkynyl optionally substituted with one or more
A, phenyl optionally substituted with one or more D, phenylC;.¢alkyl optionally substituted
with one or more D, heteroaryl ring optionally substituted on a ring carbon by one or more D
or (heteroaryl ring)C;.salkyl optionally substituted on a ring carbon with one or more D;

25 wherein said heteroaryl ring is a carbon linked 6-membered ring containing 1-2 nitrogen
atoms or a carbon linked S-membered ring containing 1-3 heteroatoms selected independently
from O, N and S; and wherein if said 5-membered heteroaryl ring contains an -NH- moiety
that nitrogen may be optionally substituted with a group selected from G;



A, phenyl optionally substituted with one or nore. D, phenyl (. 6al kyl
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Cl. 6al koxy&l\Bﬁi‘@lﬂt}ébm ¢m‘bm0y|1}mdeﬂsalkomner ein Xa is a direct bond, -0-,

-S-, -SO, -S NRASG2-, -NRACO-, 15 NRCONR' -, -NRd- or - CONRd-;
are | ngop

wherein Rd and endent I y hydrogen or d.4al kyI optionally
substi t ut eﬂ-)ﬁﬂ-R‘fwhmenéﬁ“mrmdn&chbuﬁﬂqu SF, -S0- 4&0&0;(;0 ANRISB;-, r-NR‘!m) gcted from
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defined herei nbefore and s -S-
groups selected from hydroxy, halo, C 1.4alkoxy, C, 4a]kyl or cyano and wherein if said 4-8

20 membered Het contains an -NH- moiety that nitrogen may be optionally substituted with a
group selected from G;
jii) -X*-Cy.salkyl-X"-R® wherein X* and R° are as defined hereinbefore and X® is -S-, -SO- or
-50;-;

iv) cyano or halo; and

25 v) -X°-Rf wherein Xc is -C(0)- or -SO,- and R is a nitrogen-linked 4-8 membered
heterocyclic group optionally substituted on a ring carbon by one or more groups selected
from hydroxy, halo, Cy.salkoxy, C;.4alkyl or cyano and wherein if said heterocyclic group
contains an -NH- moiety that nitrogen may be optionally substituted with a group selected
from G;

30 G is selected from C;.galkyl optionally substituted with one or more A, C;.alkanoyl
optionally substituted with one or more A, C, galkylsulphonyl optionally substituted with one
or more A, C;.¢alkoxycarbonyl optionally substituted with one or more A, carbamoy],
N-(Cysalkyl)carbamoyl optionally substituted with one or more A, N-(C;alkyl),carbamoyl
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n| Ur B96hy ngbc t dfhed M Udntiof pia¥erably “a carborifink&d-FeiBbre® RetéBhryl ngCar bon- | i nked
- menber e eroaryl ring contalnlng 1-3 heteroatons” include pyrronI

furyl colhtalamgll-2lp§rom@¥qms ivpyaidadigyll, oxadi azolyl, im dazolyl.and

triazol yl. F\%l a‘ﬁ}uteg %gegcﬁb&#ﬁﬁeéS%le%mm@féﬂﬁﬁﬁﬁQ%ﬁlﬁg gioup” is a i -

saturated, pa
“heteroatoms mclude pyrrolyl, furyl, thienyl, pyrazolyl, oxazolyl, oxadiazolyl, imidazolyl and

triazolyl.
20 A “nitrogen-linked 4-8 membered heterocyclic' group” is a saturated, partially
saturated or unsaturated, monocyclic ring containing 4-8 atoms of which at least one isa -
nitrogen atom with optionaily 1-3 further heteroatoms selected independently from O, N and S-—
wherein a -CH,- group can optionally be replaced by a -C(O)- and a ring nitrogen and/or -
sulphur atom may be optionally oxidised to form the N-oxide and or the S-oxides. It will be
25 appreciated that in forming this hitrogen link, the nitrogen-atom is not quaternised, i.c. a
neutral compound is formed. Suitable values for “nitrogen-linked 4-8 membered heterocyclic
group” include morpholino, piperidyl, piperazinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl,
homopiperazinyl, pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl; --
pyrazolidinyl and triazolyl. Further suitable values for “nitrogen-linked 4-8 membered . -
30 heterocyclic group” include azetidinyl, morpholino, piperidyl, piperazinyl, pyrrolidinyl,
thiomorpholino, pymolinyl, homopiperazinyl, pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolidinyl and triazolyl. Preferably a “nitrogen-linked 4-8 T
membered heterocyclic group” is morpholino, piperidyl, piperazinyl, pyrrolidinyl,
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P% dazol iynl)lﬁ, g%‘llek ny oy &é\ﬁzbllol 0 é?'?'f"ﬁ %ﬁg@ér%*'ﬂé@}e énr ably g

"nitrogen-T riimu—lmksl 48 mserbertd hhbmydm;gmupﬁ itgs mqmorphohnoﬂp landther@spect of
1- oxoth L zi nyl,,.
pyrr ol i d ”EFPJI@{,] %dﬁquﬁgfenpyrl T lfﬁyqen ?‘kﬁ‘gé’rg Eg’\réﬁ |lﬁ§7’F %ﬁ;r dup i
pr.efer abl ylsahloﬂlﬁrphdirtor pigerazihyln kegotHiothorphoting, ed-die;tmnemmihbnncgcrroup" is
azet i di nyl r?hollno piperidyl pi perazinyl, pyrrolidinyl,
t hi onor phoﬁnPE’g ™0 5x ot hi onor phol i no, 1, 1-di oxot hi onor pholino, pyrrolinyl
or honopi per aZl!ﬂYhmiéﬂﬂhﬂ:Sdﬂ-ﬂdﬁnﬂ%Fédﬂﬁte?ocF&lctg’r&Eiﬁ@siééi\k’r@@d angnber ed

heterocycl I C gtroup Is azetidinyl, norpholino or pyrrolidinyl articularly
when R i ssafpratedon ynsaturated; menagyclicgingeapfaining 4-foatams of which ayleastione ise j s

t hi omor RopitrBEen atdin #HR Pt?d'naﬂfng g?‘éﬁﬂ{ﬁ hdterohtdfhs sENGEH hﬁ%bpn@é?nﬁ& 6o Gk ¥nd'§en R2

s a n|trogen 't nked 4-8 ne eterocyclic gro
t hi onor phovherein apCHergiotpreah optionally béeplacadiiiyal -IC(0)- add 4 ridg omgd:n andfor phol i no
or  norph O.tl,uhﬂﬁr atom may be optionally oxidised to form the N-oxide and or the S-oxides. It will be
appreciated that in forming this ni&oéen link, the nitrogen atom is not quaternised, i.e. a
neutral compound is formed. Suitable values for a “nitrogen-linked 4-6 membered
25 heterocyclic group” include azetidinyl, morpholino, piperidyl, piperazinyl, pyrrolidinyl,
thiomorpholino, pyrrolinyl, pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl, imidazolinyl,
imidazolidinyl, pyrazolidinyl and triazolyl. Preferably a “nitrogen-linked 4-6 membered
. heterocyclic group” is azetidinyl, morpholino or pyrrolidinyl.
A “nitrogen-linked 5 or 6 membered heterocyclic group” is a saturated, partially
30 saturated or unsaturated, monocyclic ring containing 5 or 6 atoms of which at least one is a
nitrogen atom with optionally 1-3 further heteroatoms selected independently from O, N and S
wherein 2 -CHp- group can optionally be replaced by a -C(O)- and a ring nitrogen and/or
sulphur atom may be optionally oxidised to form the N-oxide and or the S-oxides. It will be



A "nitrogen-linked 4-6 nenbered heterocyclic group” is a saturated,
partially saturated or unsaturated, nonocyclic ring containing 4-6 atons’
of which afoh@@asds one is a 20 nitrogen atom with opti onattagBdoadsfsurt her
het er oat ons sel ected independently fr.gmn O, N and S wherein a -CH2- group
can optionally be replaced by a -C(O- and a ring nitrogen and/or sul phur

ST A i M e 5

will be s nitrogen link, the nitrogen atom
i s not qnaftml ceingpednd is fermed. Suiteble valiesforg tnitragen-dinkes herd m@obered| e val ues for

-1inked 4;6 menbered. 25 h L] " i di nyl ,
o ORI RS S HS] Sk, i b ARRRRL O T
P?/nrziglzlolnly%rimr%ﬁ?’fp yral’zol i d?’ﬁ’ﬁywﬁ%?. azodlmlyihﬁ?:’arzgf- er blmqhdmglld?gglelnn%/! hked
46 o Soeymestidivet e epelv. Erelrably o “Tirogrgked A oF 6 mepber orrCysiic

pyrroli diih js tﬁ}d}qhioyiﬁgg?ﬁeﬁ?}ﬂﬁ afinyd, pyfroRFAShREhdSHoR RO 6 SAolin@r OUp” s a

saturated, parti a 30 'sat’ura ed or uns‘atura’t,_ed, nmonocyclic rin
cont ai ni ng 5 Afnigogandinkedf mepvbeted heteopyelic sTNR” isa saturatad; pastially saf i th

opt i onal L,yung@@{eg;%ﬁ&g&%aﬁw %ﬁtﬁ%ﬁgﬁ@%ﬁ%ﬂi&% RAHGER sl nfrdgeR Hoth with and S

wherein a - an optio aced by a -C(O™- and a ring

ni t r ogenoptivtally 1-3 Surthehhaterodtoms sedacteddndspenidontlyl fram O Ncind Savherein &rGhlx he
N- oxi d th - 0xi des, ' . : L 7.
apg)r( Lgﬁag'g’ap ?{?a'{pufe’ 8’? Iﬁpﬁaée? #P? 2 y&n(lbb_ r”§§ & \A}QF 8#?%?%@/ Jg%ﬁ%ﬂg&? ngrtig%]ﬂ? s not

quat er ni spbnally exidised t6 fitinrthd Naxideand dr ths Sfosidewe & willbetappreciatodithatis f or a
"nitrogen-linked 5 or 6 nbered het.erocyclic group” |nclud phol i no,
pi per | dy FormiAgS&i aifroRgA Links e mirqesh pioT 1 1ot alstepispb i frfpeotlopbpndt © 0
PYT 1ol Yl forRiéd SRR vali¥ FetZO nitfogkn-lihked $amemhbeted Heteratgaliv group includedazol i di nyl ,
5 pyrazolidinyl and triazolyl. Preferably a "nitrogen-linked 5 or 6

menber edmeepheling; pipesidyl. pipesazinyL,taiomemboling no, pi peri dyl, piperazinyl,

pyrroljisdi nyl , 5 blgGraaalal Hdpois A'saitedOpartiitly satratediok beiGRatd MbsRydicnenber ed
het eroCyclic group” 1s a saturated, partially saturated _or unsaturated,

monocycl Fiog containisphBatonsinclading dnddhestoatomssplegted independeptly from QN pandhdn at om .
with opt] - A r _6fl. | gmﬂggpe M 0, N
and S mg){h@cﬂ%&a&%e %ﬁ%ﬁ%‘%&%ﬁ%ﬁ’ g’g%’%gﬁa P%/%@%ngdgd y ably%(ho - and a
ring nit acQE)- axdd/ring niteigein and/ertsolphurajom iy bepptionallst ¢xjdiseditelfasmdhé 0 f orm t he
N- oxi de d.or the, S.oxides, .Lt w.ll Dbe, ' ’ Mformng this
nitr ogenﬁvr1 ?"ﬁ%,m%‘ REthR ﬁf%‘%é‘%ué%ﬁ]vflgesﬁ?ﬁ 4388‘%%%{?&5@%: E&a}é(?rblgbhﬁre)’ut ral

Conpod pipéridyll Gytieyl, pySiiyl, phirelyl isbihiasolylo thienyl, thiddiazgiyh pigerazingl, 6 nenber ed

e O iseshginsl, bymolidiayl tsomerphdine, pymotinyh, HoSHopipiazinfl, RELRaloHYfany!,

imidazolyl, pyrimidy), pyrazinyl, pyridazinyl, isoxazolyl, 4-pyridone, 2-pyrrolidone,

4-thiazolidone, pyridine-N-oxide and quinoline-N-oxide.
A “S or 6 membered Het” is a saturated, partially saturated or unsaturated monocyclic
25 ring containing 4-8 atoms including 1-4 heteroatoms selected independently from O, N and S,
which may be carbon or nitrogen linked, wherein a -CH,- group can optionally be replaced by
a -C(0)- and a ring nitrogen and/or sulphur atom may be optionally oxidised to form the
N-oxide and or the S-oxides. Suitable values for *5 or 6 membered Het” are morpholino,
piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl, thienyl, thiadiazolyl, piperazinyl,
30 thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, tetrahydropyranyl, imidazolyl,
pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl, 4-pyridone, 2-pyrrolidone, 4-thiazolidone,
pyridine-N-oxide and quinoline-N-oxide.



15 A "4-8 nenbered Het" is a saturated, partially saturated or unsaturated
nmonocyclic ring containing 4-8 atons including 1-4 heteroatons sel ected

i ndependent lywo {930 N and S, which may be carbon or ni tg olosdiled,
wherein a -CH2- group can optionally be %epl aced by a-C(O- and a ring
nitrogen and/or sul phur atom may be optiOnally oxidi sed to formthe N oxide

o phol 1o, 20BFATAeS oy ARy pe X PR, oSy RS g and
thienyl, thbagk om Wr‘cy.iamoxyhinamé Cfljalkok: de@l étﬁé)d%d

t hi onor phol i no, rrolin honopi perazinyl, tetra _ydro yranyl

i ni dazol yl PIOpOKY- %‘HPP 93//‘ iﬂMF“IPW E’ﬂhwthﬂsglﬁkla!'(ﬂn?lethﬂﬁumhone
2-pyrroli d%&&mgles ofl* @,Qﬁﬂmﬂﬂ{aﬁ 'd?Sali&lﬁﬁtQﬁyla&Qs S\ ﬁﬂﬁ%sa ide. A

"5 or 6 nenbe I'S" a sat rate partially saturated ur at ed
monocycl iSc Ex2®ples cfg‘Camimnnl” mgplltdesfxaﬂbamyl, pmpwdymdacetylhﬁxmpi@sttﬁrrs sel ect ed

d denty f X
wnerein o - Ehv Btk ofoprpb sl 5 50D oAk e Wiyl T
e a5
mor phol i no. §Ig'?<3¥-?‘ﬁ‘§ <|:a'i"b Ld’ﬁ'me'& arb Wiﬁ?ﬂ?gqmp@%%?%gﬁffmp?ﬁ?fenyl
t hi adi azol wv,(cman@l)e&maﬂoyr’%ﬁa difhe xahmwcmsbnyl RN xhe&lyldthwhundcmbeﬁmr phol i no,

pyrrolin t et rahydropyran |mdazoy yrim

pyr azi nyl?/ 0 Exgmp qu CP %&m \include methyl aaﬁean@etbxflﬂmm Exaveples of
4-thiazolid o WO 01/ 17956
PCT/ GB0O! 03’331}%*“‘@”%‘;19“%2@*@%‘*‘9%@%&@?‘4 AhOE o

met hoxycar MWI-N-mmm Buanples of ‘plmdlcntsalbxlt mc!pda phenyiC1.4alkylabenizpisand f

"G - 6al kox o) (o) . X S bf
"G . 4al kyI ﬁ.ﬁL?ﬂﬁnﬁ%ﬁ@ﬁ %ét[o%l%fﬁ ! @‘fgﬁgﬁ%y"@gw uel(%%ﬁ’l cﬁryﬁope % | es
v Sl ki e e ot
et hyl su 0 al kanoy i ncl ude . 4al kanoyl ,
pr opi on 3 ?ﬁ%’ﬁ@%‘!‘ﬁx‘*ﬂ%@ﬁﬁﬂ?&’%ﬁ "C3_7cycl oal kyl " are cycl opropyl and
cycl ohexyl . Exaapdopdingio a farthéabpeerfithe Fresentinteation leteik pro?itidd & cHIRPRAAN -
Exanpl es of "CZ 6a| k%ayl are et hynyI I-propynyl and g propynyl . Exanpl es
of "N-(C1. yI am nocar bonyl and et hyl am nocar bonyl .
Exanpl es of N—,{SCilorag kyI )anr barmyl are di met hyl am nocar bonyl and

met hyl et hyl am nogcar bonyl . 10 Exanples of "N (Cl al kyl)ami no" | ncl ude
met hyl ani no andReIShbloemﬂnm'o,Enmnphebykﬁrmdhﬂxf,O 4al kyl ) 2am no" include di N

B RS AR o " o

i) halo, mtro, hydroxy, amino or cyano;
ii) -X'-R® wherein X' is a direct bond, -O-, -S-, -SO-, -§0;-, -NR®-, -CO-, -CONR’-,
-NR®CO-, -NR®SO,- or NR°CONR’-; wherein R® and R are independently hydrogen or
Ci.salkyl optionally substituted with one or more A; and R’ is selected from Ci¢alkyl

25 optionally substituted with one or more A, Csscycloalkyl optionally substituted with one or
more A, Cz.salkenyl optionally substituted with one or more A, C,.salkynyl optionally
substituted with one or more A, phenyl optionally substituted with one or more D, a carbon
linked 6-membered heteroaryl ring containing 1-2 nitrogen atoms optionally substituted on a
ring carbon by one or more D or a carbon linked 5-membered heteroaryl ring containing 1-3

30 heteroatoms selected independently from O, N and S optionally substituted on a ring carbon
by one or more D and wherein if said 5-membered heteroaryl ring contains an -NH- moiety

that nitrogen may be optionally substituted with a group selected from G;



phenet hyl . Exanpl es of "C3_7cycl oal kyl1Cl. 6al kyl " i ncl ude cycl opropyl met hyl ,
cycl opentyl ethyl and 2-cycl ohexyl propyl. Exanples of "(heteroaryl

ri ng) Cl. 6&{dswini7edgncl ude pyridyl nmet hyl, 15 pyrazi nyl et hypcaedooossis
i m dazol yl propyl. According to a furtlger aspect of the present invention
there is provided a conpound of formula (I) (as depi cted above) wherein: n

Is 1 or tﬁ‘ﬂ?‘y
sel ect ed" q‘)f@#f ‘é?ﬁ#"‘%“(ﬁ)“my"% ng re%‘ggé yﬁ§£ ni t ydr oxy,
am no Ofr by yRE6E; mdrtDmd(whEiﬁlm/ihmicbheter&]yclnsgraupimnm apeNH:- mo&tythaS- -SO-,

-S2-, -NRG6-, NR6CONR7-; wherein R6
and R7 aP’émS‘FR)‘B% %YH%FB@N‘&?MP%%F 8}3?1 onal |y substituted with
one or nore AR3g @b 1ﬁ§ﬁﬁhxieam%eadﬂioi’e£&mmmﬂdpﬁombst|tut ed

wi th one or nore ccloalk optional ]y supstituted with one or nore

A C2. éasubéwtedo\p%oaﬂam?reﬂmbw ent@aalwst“ hstigited with apg oF more Poa g ) kyny|
opt onal batvorpiieh ikl bbidr AR iR cbififind 1-2NEGHh a@isopfidally SUDSLY { L e

with one or nore a car bon hbered heteroaryl ring containing
1-2 ni trsxg:sntuwﬂ@rmrmgtarbmmw gnew pwrd Py aragaghan linked;Srgembaresohetasgaryiingor nor e

D or a carban |i =

het er oat 8 ggé%,h}ggrqaho &gﬁégnﬂla%eﬁr on&gl{on{\?’anal?@éﬁl '(%%g#?ﬁg%gg?i tuted
on a ri ngrifgedbon byhe onmorerD meh&mmwmmwMWWWMem
heteroqaryl ring contains an t..nitro be.optionally
subst i Sutl‘é'é w@w%ﬂtmgmy 'é%?Pé‘a ygﬁ%m%m7@5§%el$ 03314 -9
i) a nitroggsdeledicd Grofhr iydiRyaiine] hilo] @itory and € .gikoxyy optional Iy
substituted on a ring _carbon by one or nore D and wherein if said

het erocyclic Br‘%ﬁ? fOBF ns an -NH noiety that nitrogen nay be optionally
substi t upe %:Eer@m%‘?é@dﬁe%{ﬁ‘&ide-‘b f SONE 6, -§8,-i-E0C) NGy -NRdcoonal |y

substltute one_ or nore cIoaIk l optlonally 5 substituted

wi th one-oe SGANR- ANRb e DN Wrein * 20 B e tndepaadeqtb Py dogeHr GroflolD,
gg{,gﬁgl b oBRARS il BRY 6/:RAE Warbiy ¥ Qitkak NlddRls Slde RPN 20 OTF

on a ring oné or nore D, or a carbon
| i nked 5hyrkogmroeﬁ5|$aﬂ¢yéomwn9ﬂy substijutedwith ppe QTgnOIe Bydietycor Sasdlkaxys el ect ed

one.or il &2 et are v B Bt e it Wik o b BP0 P01 Y
10 - NH  giups selected from Hydmge,rhalon C: fatkoaptGqalkylioy cmb ond whereig ifgiaid4-8 group -
sel ect ed %ere?Het contains an -NH- moiety that nitrogen may be optionally substituted with a
20 group selected from G; -
iii) -X°-Cy.¢alkyl-X b R® wherein X* and R are as defined hereinbefore and X" is -S-, -SO- or
-SO,-; and
iv) cyano or halo;
G is selected from C;_galkyl optlonally substituted with one or more A, C;.¢alkanoyl
25 optionally substituted with one or more A, Cy.salkylsulphonyl optionally substituted with one
or more A, Cy.salkoxycarbonyl optionally substituted with one or more A, carbamoyl,
N-(Cy.¢alkyl)carbamoyl optionally substituted with one or more A, N-(Cy.salkyl).carbamoyl
optionally substituted with one or more A and benzoyl optionally substituted with one or more
A;and
30 R* is hydrogen or fluoro;

-1

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.



A is selected from hydroxy, am no, halo, carboxy and Cl.6al koxy; Dis
selected from i) -Xa-R wherein Xa is a direct bond, -0-, -S, -SO,
-S2-, -CO woNRS6%-. -NRACO-, -NRICONR -, -NRd- or - CONRgryea¥imssssn Rd
and R are independently hydrogen-or Clygalkyl 15 optionally substituted
wi th one or nore hydroxyor G .4al koxy; and Re is selected from hydrogen or

Cl. 6al kyl optiopal | Ubsti tild. |t e 0o [ Q 4al koxy;
ii) a 4-8 nenbe’gcecarﬁreéy Wh caﬁﬂi‘lgg%\é%qe%noglr&ref résgg@fn ?ﬁnﬁglggm%ﬁs glrorlf‘%%_acar bon
W th one oconpound offonnyla (B ¢dsciepierdd hbove) whekeinxy, hal o, Cl-4al koxy, Ci4al kyl

or cyano and wherein if said 4-8 nenbered Het contains an -NH noiety that
nitrogen naybe 'b}ﬁtli%ﬁal ly substituted with a 20 group selected fromG

1) -Xa-Cl. 6al ik chiBrd fludYoShr6ind, nidhytd nigthoRy;e as defined herei nbefore and
Xbis -S-, -SO or -SO2-; and iv) cyano or halo; Gis selected from

CL_6al ky§ opt i dNaissslectedfcom pae ofthefollawingdhroe growpse A, G . al | canoyl 25
optionally; Sfl | .more A C _6al kyl sul phonyl optionally
BB b HyBfond! o 66Tl

substitute t . 6al koxycar bonyl optionally substituted
with one oii) X3RS whereimXbisranlifect bohd,(-03, -85 G4, }SQy HARSY LCOHLCONRF v
substitute ] e.Qr Q B (Cl. Balkyl.)acar.banp optjonally

subst it ut e%'%’ '&i{eS@T %f%c H%@Wﬁ"%l%gé%i %Wxieﬂg%ﬁﬁ‘?ﬁeéd’r with one
or nore ACL kgl silioRdly subktjtele@9an ofd orf htt@ AQ andR’ B slBGEIREA T, jsalkyl! Y
acceptable salt _or_an in vivo hydrolysable ester thereof. WO 01/17956
PCT/ GBo &P 0eptiprally substitated with At 9F mese A CarfariorlsHaptigaglly spbsutedeitthprecsnt

i nventi on jBRIAL d,3alRéMY bplfalally subQiReYRelh She bHOhoRd 2 d,i;ank,(nﬁfoﬁgﬂaﬁt ed above)
wherein: nis 1 or 2; R is chloro, fluoro, brono, methyl or methoxy;, 5 R2
i s sel ect etpbstitatad with ope of mereiAs phenyi eRjionallyesubgtitatad with opg otmere D, aicatbon

MG O s ptikea glferié i herehdalyl iy cortapilg 4 Fhiftogtn aigpfortbhifcebitiflea sy © 5
R6 and R7 dugsarheddyendermbe Ihork cagemn linked Smesbbiey hetepaiybring tontaining 13t ut ed
- wth on s Oﬂetquz{tgnmASeleac{ég in%%p'ensdegt?yl 1%%[1 ?)C,i Nfarnﬁ@ o%ltibgaﬂyks}ﬂ)sﬁtuted on a ring carbon

by one or more D and wherein if said S-membered heteroaryl ring contains an -NH- moiety

that nitrogen may be optionally substituted with a group selected from G;
iii) a nitrogen-linked 4-8 membered heterocyclic group optionally substituted on a ring carbon
by one or more D and wherein if said heterocyclic group contains an -NH- moiety that
20 nitrogen may be optionally substituted with a group selected from G; '
R’ is Cy.alkyl optionally substituted with one or more A, Cs.scycloalkyl optionally
substituted with one or more A, phenyl optionally substituted with one or more D, a
carbon-linked 6-membered heteroaryl ring containing 1-2 nitrogen atoms optionally
substituted on a ring carbon by one or more D, or a carbon linked 5-membered heteroaryl ring
25 containing 1-3 heteroatoms selected -ihdependently from O, N and S optionally substituted on
- aring carbon by one or more D and wherein if said 5-membered heteroaryl ring contains an
-NH- moiety that nitrogen may be optionally substituted with a group selected from G;
A is selected from hydroxy, amino, halo, carboxy, N-(C;4alkyl)amino,
~ N,N-di~(C,.qalkyl)amino. and C,.salkoxy;
30 D is selected from:
i) -X*-R® wherein X" is a direct bond, -O-, -S-, -SO-, -SO;-, -CO-, -NR’SO,-, -NR*CO-,
-NR'CONR®-, -NR‘- or -CONR"-; wherein R® and R°® are independently hydrogen or C;_alkyl



10 optionally substituted with one or nore A, C3_7cycl oal kyl optionally
substituted with one or nore A C2.6al kenyl optionally substituted with
one or DR fyr7dRéal kynyl optionally substituted with oper/gsoomssg A, phenyl
optionally substituted with one or npjg. D, a carbon |inked 6-nenbered
heteroaryl ring containing 1-2 nitrogen atons optionally substituted on a

ring car . : igﬁ&ﬁ,. A Bekeroaryl ring
cont ai ni E@Lf%%&ﬁ%%%ﬁgﬁgﬂé% gg(tﬁ{é%}r%épen é%’f y fé(i)%?g N and S
opt i onal hydregensr Ci.sallcyli optionally subsfiteted With oneyyr more hydroxyor &1 rlkoxy: wherein i f

said 5-ne red heterparyl rin t ad - ' | trogen may

be. opt1 ofd 15 RemPBtoRHR el paiallisRhstncon Dt GBloR it che Bl mbie

ni t r ogengloupsRitctid EofiEtiyafixghale Celalkoxy, G Galkylan pyampland whérkin ifsahist-8t ut ed on a

ring cargon by_one or nore D and ci/l\/nerei nif said, hﬁiyergc. cljc.group

cont ai Asmspbergflietgontaing ap fNH- mgiery; that giragenmay B ORHONAG, S T%“‘%‘L'ﬂgl?f‘t uted with

a group g,hgga&%dfﬁmg R3 is Cl _6al kyl optionally substituted with one or

nore A, -7cycl oal kyl co%tipnal ly .substituted with one_gr nore A phenyl
wine

r
opt i onal i) -¥tEseallylr 1einch cang R° g ag defined herginbefare-and X isrSo -$@nefer ed

het er oar {do i ng containing 1-2 nitrogen atoms optionally substituted on a
ring car borf’by one or nore D, or a carbon |linked 5-nmenbered heteroaryl ring
25 cont aivcyagpo br Baltxaindr oat ons sel ect ed i ndependently fromO, N and S

optiongl | Shitut a I 1 A d wherein if
sai d ganﬁﬁgi':igﬁ'&'ﬁ e}?ﬁgf )r?rngaggﬁ?gib'%g D%Ogg@aﬂ&hr?m%tg?%rﬁd;t nitrogen may
be opt i ohatroyyclit poup bpticndllysubltitated)omalring eirmt bycbnk oomoS; groups selentddect ed from

hydr oxy, _am_nq, hal o, .caboxy Cl-4al k m.no, . di - (G . 4al kyl ) am no
and C j _@WSV?Y’%BQDCP‘?E@@Y’&?%IPF oo P;QNV -fﬂB‘Wﬁl’gﬁeWcﬁg@@ di rect
bond, - Ogontaisyan -N?pmoieéﬁ@tnitm@ﬁ)maylﬂadﬁiﬁmlly susslitaied with-algreipGlBged - NRd- or
-CONRd-; wherein Rd and R are independently hydrogen or d -4al kyl WO

01/ 17956fPf#GBOO 03314 - 11 optional Iy substituted with one or nore
hydroxy or Clg4aldfeaey ﬁoﬂ{@w&(yl SHHSHAIG Shiseliukedbith Ghé®r BIBRNA T, cSikarddi ky !

optionally substituted with one,or ndore hydroxy or Cl.4al kox%; 1) a 4-8

menber edoptisnalihsubstitited with onmer mare &y Gsalkyisuiphorsi optiqmallysubstitpted, with©e one or .
more  gr 81“135&?\65 Q%%ﬁgt_yg&&g)y%% U ihfted it Gt df ore ACartilol/! or cyano

and wherein i t contains an -NH noiéety that
ni t r ogenNALY.sdliiyombanayd loptioralip sibstituted withondormorg Ao Mp(Gs edlideatbamoyn G i),

-Xa CL. 6al kyl; ﬁ%&%u‘{@(‘f Lth IndS 018 AR bénzd§l O%Bm%uﬁ%{u%d%ﬂi SHer otk Xb 18

-S-, - soPPhsmaty
20 A;and

R! is hydrogen or fluoro;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
Preferred values of R}, R?, R? and R* are as follows. Such values may be used where
appropriate with any of the definitions, claims or embodiments defined hereinbefore or
25 hereinafter.
In one aspect of the invention preferably n is 1.
In another aspect of the invention preferably n is 2.
Preferably R' is chloro, fluoro or bromo.
More preferably R’ is chloro or fluoro.
30 Particularly R! is chloro.
In another aspect of the invention, preferably R! is methyl, chloro, flucro or bromo.

In another aspect of the invention, more preferably R! is methyl, chloro or fluoro.



-S2-; iv) cyano or halo; and 10 v) -X -Rf wherein Xc is -C(O- or -SO2-
and. Rf i's a nitrogen-linked 4-8 nenbered heterocyclic group optionally
substit ut ed yahlafy784gN9 carbon by one or nore groups.sel ect qbpdgogday dr oxy,
hal o, Cl.4al koxy, Cl1.4al kyl or cyano arlcizwher ein if said heterocyclic group
contains an -NH noiety that nitrogen may be optionally substituted with a

group selected fro 1 1s selecte r 1CL. 6al kvl tionally
substituted w tW%ﬂteer%;pr?ﬁh%ma@&r Rﬂﬁ%’éﬂ‘ﬁr%ﬁf %ﬁﬁr%fh%st ituted with
one or nor Whire Rilis 6eledtad feoth glvapy): optional |y substituted with one or nore
A, Cl. 6al koxycarbon optignally substituted with one or nore A, carbanoyl,
N- ( Cl 4al kyl ) car b% y@B‘t‘R‘gh%fall‘%//mglyﬂg’E‘V‘t uted with one or nore A

N- (Cl1. 6al kyl) 2cpioRAiBrétablyPpbupay fltale. substituted with one or nore A and

benzoyl optionally substituted with one or nore 20 A, and R4 is hydrogen
or fluoré; or aPyHeMarlyesonpi}isichloreeciysrabl e salt or an in vivo hydrol ysabl e

ester thereof. ﬂ°§f%ﬁi"ﬁgﬂy§#§§§"gf"“@” R2, R3 and R4 are as follows. Such

val ues may be use ere opriate with any of the definitions, clains
or embodi nimansthéedspect of the invientior, phere®R? iOEldoted Gionpdrowep i): | 1 one aspect of the

I nvention prefegably.n is 1. | npt her aspect of the invention preferably

nis 2. Prefer%&#ﬁ@@%i‘ﬁ%&%ﬁmﬁm%%ﬁy Bho. Mre preferably R is

chl oro or fl uorwiore pséfe; oréupl ipisnjtrdamin® o hhler 0. 1 n anot her aspect of the
lgreup!ip A

i nventiqn, preferably Rl is pmethyl, chloro, fluoro or_brono. [In another
aspect dP the iﬁ‘%‘ﬁ‘l‘%”drﬁm%?E'W%PE%F@%@I“‘P%’W%?‘W“%I oro or fluoro. WO

- 01717956 PGitefe3Gk Sbbtle fromd grobp iinot her aspect of the invention,

particularly R _is nmethyl or chloro. Were R2.is selected fromqroup i):

Preferably groufreferablysinigequg iK' fig @r.oRP-» -SQr DRy of-MR3EOy: meeferablyR° is s hal o.
5 Parti cul Bydrypedl! RidPrdfdrabiy RS N RieRtel Frofd ¢ %afkyl optionally substituted with one or more
. A, phenyl optionally substituted with one or more D or a carbon linked 6-membered
15 heteroaryl ring containing 1-2 nitrogen atoms optionally substituted on a ring carbon by one or
- more D. ._ .

More preferably in group ii) X' is -S-, -SO-, -SO;- or -NR®°CO-; more preferably R° is
hydrogen; and more preferably R® is selected from C 14alkyl optionally substituted with one or
more A, phenyl optionally substituted with one or more D or a carbon linked pyridyl

20 optionally substituted on a ring carbon by one or more D.

Particularly in group ii) X' is -S- or -NR°CO-; particularly R® is hydrogen; and
particularly R is selected from methyl optionally substituted with one or more A, ethyl
optionally substituted with one or more A, phenyl optionally substituted with one or more D
or a carbon linked pyridy! optionally substituted on a ring carbon by one or more D.

25 In another aspect of the invention, where R? is selected from group ii):

Preferably in group ii) X' is -S-, -SO-, -SOz-, -NR®- or -NR®CO-; preferably R° is
hydrogen; and preferably R? is selected from C;.galkyl optionally substituted with one or more
A or pheny] optionally substituted with one or more D.

More preferably in group ii) X' is -S-, -SO-, -SO,- or -NR’CO-; more preferably R® is

30 hydrogen; and more preferably R is selected from C,.4alkyl optionally substituted with one or
more A or pheny! optionally substituted with one or more D.

Particularly in group ii) X' is -S- or -NR®°CO-; particularly R® is hydrogen; and

particularly R® is selected from methyl optionally substituted with one or more A, ethyl



More particularly group i) is chloro. In another aspect of the invention,
where R2 is selected fromgroup i): Preferably group i) is nitro, hal o,
am no or Ry@dufiigess More preferably group i) is nitro, ampov/eBo/éB3ie0. 10
Particularly group i) is nitro, brompgziodo, am no, chloro or fluoro.
Were R2 is selected fromgroup ii): Preferably in groupii) X is -S-,

-SO-, : erably RS
o sel ec PRupap B ld M ohd o RAE Aot Bty SOCRE B B ot 1
phenyl oftionally substituted with one or nore D or a carbon |inked

6- menber d 1 het ero |0 RO N n atoms optionally
substitu ?Wﬁ‘ﬁg&%é‘? Bthoq'b@ﬁg%‘ug ﬂﬁ‘ﬁﬁlgm g}%@ referably in group
ii) X1is -S-Prefeﬁ@I m-gﬁ%—u)(’ifl 1sm690-304158@;-,pm666raﬁk % preferabily Rf isgen; and

gﬁ;eofrseferably R5 |s se %ﬁﬁ‘g é?‘?ﬁ‘%‘tﬁiﬂﬁﬂt%ﬁ Qﬁ'@'ﬁo‘{? ‘%‘rs bstltutedavvlth

carbon | isnkged eYor S16RS iof pie 1 bpihalpsdbemuiel one or
nore D. IéaFtlcu aP%iylsﬁ&g?gélfpﬁPﬁ)’ e))(()r i's -S—bﬁ S‘lc%hl%'op par?‘lﬁcul arly R6 is

hydr ogenwlthndwlrm@mln;ul ar | y R5 is selected fromnethyl optionally

substi tut ed xCishyl 0 33, y_mb@@lgﬂ& Rbdpily One or
nore A, phenw{) pé onayl y-su %ﬁ%ltfﬁ{l&ésd-svm fgr?one 2orr nor e @ﬁg c%?ybon

| i nked pRP isthyldroge; |amd1mbte)prdaiably is seltctod franr¢:ngﬂqﬂenpbmnﬂmyulz§h@t®rw1ﬂbr e D. 25

I n anqt.her aspect n r ii):

pr ot orBoyP g Bufrery) esoRy obsBlined il e Gpplote B R G ATy

pr ef er abkybsfitated withtone bp@er; D.and -pr ef erabl y R5 is selected from CL. 6al kyl
optional | sub,st ituted with op nore A or phenyl optionally substituted
with one Voiere R g sqlgctagfrom gro ES‘anyln group ii) X is -S, -SO, -Soe- '
-NR6CO-; DT epgfe! ?Jelqymﬁfs alﬁuogaﬂlmrmmm&bmm@émgembl y R5is

sel ected fromC . 4al optional |y substituted w th, on re A or

phenyl oBPtiQ?h]éX#“PS@B‘B@PF@HP%EF‘W‘%'??{QS‘H@’B‘P%P‘E“‘EB‘“%WP@L&’F’&WW Cn group ii)
X s g SSqoggcod}Bﬁﬁ N Hdide§ Hladilry, eﬁ%dfbe Ehbsﬁtﬂ@d widfaldredp arly RS is-
m net stituted W|t

sel ected optlonal 'y su one or nore A, ethyl WO
01/ 179568@@13’(1@1111303314 -13 optionally substituted with one or nore A or .

phenyl optio nﬁﬂolevpr&u};ﬁfyi grtipifd) ¥ bltroRGE1ed §Midinbeldd heterocyclic group

optionally substituted on a ring carbon by one or more D and wherein if said heterocyclic

group contains an -NH- moiety that nitrogen may be optionally substituted with a group
20 selected from G.

Particularly group iii) is morpholino optionally substituted on a ring carbon by one or
more D, piperidin-1-yl optionally substituted on a ring carbon by one or more D or
piperazin-1-yl optionally substituted on a ring carbon by one or more D and optionally
substituted on the -NH- moiety by a éroup selected from G.

25 In another aspect of the invention, where R? is selected from group iii):

Particularly group iii) is morpholino optionally substituted on a ring carbon by one or
more D, thiomorpholino optionally substituted on a ring carbon by one or more D, .
piperidin-1-yl optionally substituted on a ring carbon by one or more D or piperazin-1-yl
optionally substituted on a ring carbon by one or more D and optionally substituted on the

30 -NH- moiety by a group selected from G.

More particularly group iii) is thiomorpholino.

In another aspect of the invention, where R? is selected from group iii):



I n anot her aspect of the invention, where R2 is selected fromgroup ii):
Preferably in group ii) X1 is -0-, -S-, -SO, -S2-, -NR6- or -NR6CO;
preferably Rpgbi7eds hydrogen; and preferably R5 is sel ect gsbridgisasshs 62l Kyl
optional ly substituted with one or nore A phenyl optionally substituted
with one or nore D or phenyl d . 6al kyl optionally substituted wth one or
nore D. More preferab In.aeoup iJj) X _is -0-. -5 -SO - - or
-NR6CO-; nore ﬁﬁ@?ﬂg@?’@m@ 1S§PW8M°"‘3 °HB?’§W@I‘%?‘§B?§DZ S

sel ect ed f1antiéxetidéhbspholinelor pipetazin- Syltuptibhdllyabsttitédl onltfle INK- Bbiefibya A
phenyl optionally substituted with one or nore D or phenyl G -4al kyl

opti onal | ygmghﬂfé‘f‘iw{%%th one or nore D. Wiere R2 is selected from group
iii): Preferabl preffMWPAlid hydrdxy, £nifo, HaR) Ebbdxy'H@ thethoky. 6 menbered

het erocyclic group optionally substituted on a ring carbon by one or nore
D and whérein iMO%l@é)mbb’eﬁibdvdtom 15 group contains an -NH noiety that
nitrogen nmay b ' | e ' . Sel ec rom G Mre
preferably groﬁlﬁl%pw‘? | é'%’flonl ?‘(R)%ﬁedr&Tﬁﬁ%éEG&ﬁer@%& he ’e‘frhgg[g@f“lngﬂogroup
opt i onal | yhalo/ratbiokyiaeldmethoxy. ri ng carbon by one or nore D and wherein if

sai d heterocycljc. roup contains, an -NH nopj ety that nitrogen y be
optional ly sﬁb i ﬂp%&sm%f?ftﬁegwatt}'ﬁn»%regé?fgefelzﬁﬂ%%?@ﬂrsgrogy arly group
i) is nodipleyldmifo.optional |y substituted on a ring carbon by one or nore
D, pi peridi n-1-r\x/ll optionally substijtuted on a ring carbon by one or nore D
or  pi pdPazi n- 1myppo gﬁseﬁmﬁy the inyention Rrefetmbly A is hyrdroxy cmipe JiBsthyamings nore D
and Optionﬁélb,\éarb‘ékﬁiﬁejtﬁdi?%ﬂdélﬁbénﬂﬁvlr NH noiety by a group selected fromG
25 I'n anot her aspect of the invention, where R2 is selected from group
iii): Part Whared? isselgeted Fomigroupiy nor phol i no optional ly substituted on a

ring carbon b I =y b Dd_Ora_ PR I NGR® P - SHUbSNgaut ed on a
ri ng car bon bg %ﬁ%rag{yﬁgﬁﬂ&)%i}%én di n- 2-’Qﬁkobﬁﬂgm % stituted on a
ring car boprefeyabyrR® is hydrogea dd Cualkyl pptically substituted oyithi one ot preshyldsdxiyt atided on a

19, By S o o L0 R P oo™

t hi onor phohydasxy. | n anot her aspect of the invention, where R2 is sel ected

fromgroup iii): WO Ql/179 PCT/ GB0Q/ 03314 -14
g P )More preferalgly X5 ?n group i) is -S-, -SO-, -SO,-, -NR* or -CONR’-; more preferably

R is hydrogen, methy! or ethyl optionally substituted with hydroxy; and more preferably R°® is

selected from hydrogen or Cy.4alkyl optionally substituted with one or more hydroxy.

20 More preferably X* in group i) is -SO-, -SO;-, -NR"- or -CONR?-; more preferably R®
is hydrogen, methyl or ethy! optionally substituted with hydroxy; and more preferably R° is
selected from hydrogen, methyl or ethyl optionally substituted with hydroxy.

In another aspect of the invention, where D is selected from group i):
Preferably X* in group i) is -SO-, -SO,-, -NR?- or -CONR®-; more preferably RY is

25 hydrogen, methyl or ethyl optionally substituted with hydroxy; and more preferably R° is
selected from hydrogen, methyl, ethyl or butyl optionally substituted with hydroxy.

Where D is selected from group ii):
Preferably group ii)isa S or 6 membered Het which is optionally substituted on a ring
carbon with one or more groups sclected from hydroxy, halo, C; 4atkoxy, C,salkyl or cyano

30 and wherein if said 5 or 6 membered Het contains an -NH- moiety that nitrogen may be
optionally substituted with a group selected from G.

More preferably group ii) is a 5 or 6 membered Het which is optionally substituted on
aring carbon with one or more groups selected from hydroxy, halo, methyl, ethyl, methoxy,



Particularly group iii) is norpholino, thionorpholino, |-oxothionorpholino,
1, 1-di oxothi onorpholino or piperazi4-1-yl optionally substituted on the -
-NH  noi ety bifr7asg 9roup selected from G Preferably A i schesasmsyi4 ani no,
hal o, carboxy and methoxy. 5 Mrre prggerably Ais hydroxy. In another
aspect of the invention, preferably A is hydroxy, am no, dinethylam no,

hal o, ca . ks BSRE R d nor e

pref er abf‘t?gy?risw%lfﬁ g)%é%mng oc>i:€&ta§n‘gl[3 di ma;t:I tyélag%hﬁgfl %ﬁlﬁﬁlbgﬁho?her aspect
of the i nittepdn may, bepoptibrallylshystitatadswithaigromyselested fitom @i net hyl ami no,  hal o,

Pr cf or bl y. xaPHHeuB 50ye 0 sorghotiSoiphbilsh Bt or iRl fhlotalt

- CONRd- ; subfitafe@ loa He)-NRH niciety Wyl g@ap sedsctedifrohtGky| optional |y substituted
with one or nore hydroxy; and. 15 preferably R is selected from hydrogen
or C1- 8alWhere I jsselstied fromen®ioil yt ed with one or nore hydroxy. More
preferably Xaphfrabfytbup ili) isSX*-6; $-R° whtRin X¥Rd R°afe as GelvRd- ; rmore
preferably Rd is h&grogen, met hyl "or ethyl optionally substituted with
hydr oxy; hereigibeforeang Xe jsprefesably F80 of -SQz| ect ed from hydrogen or G . Aal kyl

opt i onal td | or nore hydroxy. 20 More preferably Xa in
group |)%§L@8*EH%%§OW%8WM -CONRd-; nore preferably Rd is hydrogen,
met hyl or et hEreferablyi grougl ivyis syrmot flvome exthidre.n hydr oxy; and nore preferably R
is selected om hydrogen,. . yl optionally substituted with
hydrofjb. In aﬁ@feﬁéﬁt}&ggﬁf%&”éﬁe‘%ﬂ%&?g{/@gﬁr?‘on, where D is selected from group
i ): Pref B sbther aépedt Bf & tivention, where BGs selec&@ddrom gidiipliv):or - CONRd-; nore
preferably Rd_i 5 hydrogen, nethyl or ethyl optionally substituted with
hydr oxy; andd%é@b r &8P ‘51)’??“??0 is selected from hydrogen, nethyl, ethyl

or butyl optiwhelelryisselcdd feoth @ebupivi:n hydroxy. Where D is selected from
group ii): Preferabl%e_gmuds 1) s a5 or Gd:?gber d t Wnicgig I S

optional Iy subreferablitXds fr(O)- qud Ry is anatrogsn-lipked A-8me PIEIOGYSYG §E0%Re | ect ed
from Rgd @%EF e EW G . 4al kyl or cyano 30 and wherein.if said 5
or 6 Eén% re ll{-l%tb&}:ugngtlgﬁrl\s. anz-NH- poi ety that nitrogen may be optionally
substituted VMDWmﬂfgrﬂbluﬁfs%l%ei'éﬂdRr’émdl%ﬁ‘@M%théﬂﬂup ii) is a 5.
or 6 ”E”Po%ﬁgﬁnvﬁﬁbsmkeﬁ%yiﬁdﬂ%)i onal Iy substituted on

Particularly X° is -C(O)- and l_if is azetidinyl, morpholino or 3-hydroxypyrrolidinyl.

Preferably G is C).¢alkanoyl optionally substituted with one or more A or Cyalkyl -
20 optionally substituted by one or more A.
More preferably G is Cj4alkanoyl optionally substituted with one or more A or
C1.salkyl optionally substituted by one or more A.
Particularly G is acetyl or Cp4alkyl substituted by one or more A.
More particularly G is acetyl
25 Preferably R? is chloro, fluoro, methylthio, acetylamino, hydroxy, C;4alkylsulphinyl
(optionally substituted with hydroxy), Cialkylsulphony! (optionally substituted with
hydroxy), phenylsulphony] [optionally substituted with halo, amino, N-(C;.4alkyl);carbamoyl
(optionally substituted with hydroxy), N-(Ci4alkyl)carbamoyl (optionally substituted with
hydroxy), N-(C).salkyl)amino (optionally substituted with hydroxy), N-(C).4alkyl);amino
30 (optionally substituted with hydroxy), C;.salkylsulphinyl (optionally substituted with
hydroxy), Cisalkylsulphonyl (optionally substituted with hydroxy), 4-acetylpiperazin-1-yl,
4-methylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(3-hydroxypropyl)-piperazin-1-yl
or 4-(2-hydroxypropyl)piperazin-1-yl], pyridylsulphonyl [optionally substituted with halo,



a ring carbon with one or nore groups selected from hydroxy, halo, nethyl,
et'hyl, methoxy, WO 01/17956 PCTI GB00103314 -15 ethoxy or cyano and wherein

if said 5 ory@ef/pokered Het contains an -NH noiety that Risi5BY be
optional 'y substituted with a group sel ggted fromG Part|c1? ﬁﬂy group ii)

I s nor phol i no, norpholinyl, piperidinyl “0or piperazinyl optionally

sub=ty Lt i, B, RS bl I P oS SRR

wher ei n  Xe (aptidndfly sabstitaal it hydesky), M (Glakghartanepio F@oﬂaﬂy mﬁﬁteamxm SO or

il uoro or BHEERON Gy %ﬁ%ﬁi@aﬁfﬁu&@ﬁrm onsforalkalighingh o

anot her as psptibnaly siibsEititAeies h Wﬁ.,ﬁ{sﬁ Gl Eubtitite@ WA V) :
Pr ef er abl yggottljp‘ylsv) is fl uor}g% IS se @fﬁd f;f'om group v):

Pr ef er abPyhyaroxy) . ¢aesty Inigerazind-yled-methylpipsepzin-1-vh #-hydrexyeshybpinetazin- f—yl N
era
A T g s e [ Ml T8 3L e RIS A S e R
subst i t ut e{PpHgnatly substigired vﬁarhydehmqan?m?st@@mpemam 4; S aﬁgt J| d| nyl ,
refer
opt | onal |y SR Y i GnroReuyestesialy P Ymydprmserpiieistar -y
substi t ut ed'tb;a-hymoxypropwlﬂpeéazxme pr ef erabl y Gis Cl.alkanoyl optionally

substityted w one Cl4al opti onal | y substituted by one
or rmrelfg Par tIPIE F‘;‘}blé's és“d’&‘gf’ﬂ“%?* YEQ*°k§ﬂetY£‘i¥B§?’|hD’ﬁ‘l°éﬂ by one or nore

A. More pmgmymbmhyxye@mpm;qwuonaﬁ: dﬂbﬁfu&é&mtﬂ hf@m&y‘j zﬁ&#’P E@.gsfu?li&{yi)
met hyl t hi o, acetyl am no, roxy gl sul phiny I'on
subst i t ut e@PHipRally HWPUW)WIX@YMthlsph eyl [qupnaﬂarsubwtm halet ed wi th

NY( EEXZZAI )Z%Qgr bair%t)y J’I?opt | ggal | ytxyslu st |dtyi @ggn %tsb?] rox ; 1ydroxy),
N-(d . 4al k&‘lWMF*@W (optibnally substituited withohydirdxy), Ahmdmplcylbmnbyl

(CL. 4al Kyl p: %Eﬂyﬂ:grbgtﬂl%l' @%ﬁy &%QL&EE& Witg%ywoxyr} gtﬂylgx)l(x}/ 0, eth;lg%nodfgllm a.ﬂ zam no
substituted with hydroxy), N,N-dimethylamino, N,N-diethylamino (optionally substituted with
hydroxy), N-methyl-N-ethylamino (optionally substituted with hydroxy), methylsulphinyl,

ethylsulphinyl (optionally substituted with hydroxy), mesyl, ethylsulphonyl (optionally
substituted with hydroxy), 4-acetylpiperazin-1-yl, 4-methylpiperazin-1-yl,

20 4-(2-hydroxyethyl)piperazin-1-yl; 4-(3-hydroxypropyl)-piperazin-1-yl or

~ 4-(2-hydroxypropyD)piperazin-1-yl], pyridylsulphonyl [optionally substituted with halo,
amino, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl (optionally substituted with hydroxy),
N-methyl-N-ethylcarbamoyl (optionally substituted with hydroxy), N-methylcarbamoyl,
N-ethylcarbamoyl (optionally substituted with hydroxy), N,N-dimethylamino,

25 N,N-diethylamino (optionally substituted with hydroxy), N-methyl-N-ethylamino (optionally
substituted with hydroxy), methylsulphinyl, ethylsulphinyl (optionally siibstituted with
hydroxy), methylamino, ethylamino (optionally substituted with hydroxy), mesyl,
ethylsulphonyl (optionally substituted with hydroxy), 4-acetylpiperazin-1-yl,
4-methylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(3-hydroxypropyl)piperazin-1-yl

30 or 4~(2-hydroxypropyl)piperazin-1-yl], methylamino, ethylamino (optionally substituted with
hydroxy), morpholino, 4-acetylpiperazin-1-yl, 4-methylpiperazin-1-yl,
4-(2-hydroxyethyl)piperazin-1-yl, 4-(3-hydroxypropyl)piperazin-1-yl or
4-(2-hydroxypropyl)piperazin-1-yl. |



30 (optionally substituted with hydroxy), Cl4al kyl sul phinyl (optionally
substituted with hydroxy), d 4al kyl sul phonyl (optionally substituted with’

hydr oxy), voagmtesé pi perazin 1 yl, 4-nethyl pi perazi n-1- WCT/6GB00/03314
4- (2- hydr oxyet hyl ) pi perazi n-1-yl, 4-(37hydroxypropyl)-pi perazin-1-yl or
4- (2- hydroxypropyl ) pi perazin-1-yl], pyridylsul phonyl [optionally

substituted w R? 10enfdid, no,
N (G . 4al kyl )éam;n E!gif()opt i onal Ihzll substT t ut’ edétg\i/?é# gi‘ﬁo‘%n
N- (Cl1. 4al kyl ):lmenoﬂmggppctowptm\@nm, prefenably RY natchbmﬂuqumooayélq, nitro,

ﬁ g gll jg:%b%’m@bpt Fona 3@5%%?@@%‘%%“@@5%@“ with

Cl. 4al ky!hydoxh), Cylalkylsolphinyhénplignatly bulssiitutet edithiytioxyly Qf_alky}snlphonyl
2L 3f BB b4 SR S b5 o Fopol b it
4- ( 2- hy drigapery, hﬂdtﬂd&&l&?ﬂﬁktﬂ}lahﬂé), heﬂylétﬁpﬂbhﬁlr[eﬂﬁﬁhmﬁédb}tﬁh@&mlhﬂtol yl or
4- (2- hydr oxypr erazin ( | ) am no opt i onal |
substit ut%n%/\f&ngﬂ am%(ﬂﬂé@}ailﬁéﬂbsﬁmﬁéé‘ﬂé AEy)adr( 4all§y|l)carbamoyl

4- et hyl r
4- ( 3- hydﬁgﬁ?g?yp%ﬁ%%%%ygg Iﬁ%dr?%@ ﬁwuml?mw&{rpﬁ éhdpgrg 3‘;‘5 tuptﬁdpngh azin- 1-yL 10

Nore pr ef@d@bY),'NF@HaB(YBmm)(OPﬂP@BV substitstedwithiliydroxg) €4yalleplsuiphinyhy dr oxy,

t hyl sul phi ' ' i .\ Lhyd ,
resyl T SRy suBSceec ik Byt | Ak ARty Bl el € )
phenyl su Ihyﬂmny)l. 4-ho:mjdp1peraﬂ:1h-)l -yEl,Ldemt.&xylplpedzin} 11, 4+(2-hydroxyathpbpiperazin-1-yl,

N, N- di t rba NN- | I. L | bst
i oxy; S e bR N ot B e SRt Lo, iibRvhy o oxy)
N- met hyl C[G[Etibﬂﬂtwdubstﬂlﬁed\bvﬂh halb, caaﬁham@w,mm)zmﬁinaképﬁoﬁﬂb%hbmwﬂwmm h

R mdES AT e e e 1Y)

N- et g -ANGL Ay IRaIbRROYIQBHt cRAH Ju}s tﬁ&tb&tvit&
met hyl sul phi nflnld'ﬁ.ﬁ{at hyf Bﬂ;ohl n;; s(h?pt Il onally subst [ tut egﬁ\f'\n)lﬂlo ﬁ%arugxy)
mesyl , etSHYAISRAHESH <Aieglsulphinyl (nptionally sebstifuted ey )

j ?gewld&oggfé?ﬁly#}&o%}l’%e a2| BQduE{bcP@ tﬁlﬁﬁﬁﬂocf%'yoxypr %g’ylfe - pi pgr azin-1-yl or
4- (2- hyd Hangtpylmpmmlpé.rh@rhydtoxyﬂ!wl)nmazmyl -shitHErbysroxypoguypipeiatiy-1-yl |
b L R BRI TR o e e ooy
(opti dzmlhygroxy)bmbnpholtmm-mdtﬁplbgrdnm-xw) *mbmﬁpipyﬂamaﬂbﬁrmyl N-et-hyl car banoyl
(opt i onar SRRt R Bt o B RS Lo o no- (optiona Iy
substitu uqd-mwmppyaazmnejm YHiGibrphidling) pheﬁylkmbmmbpumhn)( apitirmed! | y
substi tut e& N-(él_.;alkyl)zcarbamoyl) or phenylsulphinyl (optionally substituted with
N-~(Cjsalkyl)scarbamoyl).
25 In a further aspect of the invention preferably R? is chloro, fluoro, bromo, iodo, nitro,
hydroxy, amino, methyithio, acetyIan'lino, C\.4alkylsulphanyl (optionally substituted with
hydroxy), Csalkylsulphinyl, C,4alkylsulphonyl, N(C,4alkyl)amino (optionally substituted
with hydroxy, methoxy or dimethylamino), thiomorpholino, phenylsulphanyl (optionally
substituted with N-(Cy.salkyl).carbamoyl) or phenylsulphinyl (optionally substituted with
30 N-(Cj.4alkyl),carbamoyl).
In another aspect of the invention, more preferably R? is chloro, fluoro, bromo, iodo,
nitro, amino, methylthio, acetylamino, hydroxy, methylsulphanyl, ethylsulphanyl (optionally
substituted with hydroxy), methylsulphinyl, ethylsulphinyl (optionally substituted with



hydr oxy), nethyl am no, ethylam no (gopt [ onél |y substituted with hydroxy),
mesyl, “ethyl sul phonyl (optionally substituted w th hydroxy),

4-acetyl pi pei@giiose Y! .  4- met hyl pi per azin-1-yl, _ PCT/GBO0/03314
4- (2- hydr oxyet hyl ) pi perazi n-1-yl, 4-(3-_ti§c_ir oxypropyl ) pi perazin-1-yl 30 or
4- (2- hydroxypnpyl ) pi perazin- 1 -yll, nmethylam no, ethylamno (optionally

b . . . ‘ . . t ] T . _ .
2ot hyl pi oy meYt S Yoh IR (B30T sy VDRSS, st
4- ( 3- hydr oxthplaming (bptigall paibstithtey Mmmydﬁéxj,liindnbgy@xum;ﬁﬁgy&ﬁiﬂ?)?er azin-1-yl.
W0 956 PCT, 0/03314 -17 Partjc| - ar Q, uoy o,
met ﬁ)ll Ilt7 h?o?ﬁ)"é‘é' ’tc‘?g%ﬂﬁ?fﬂ?]ﬁﬁﬁ‘anlwﬂl?sf}ar . Vfc”ﬁ‘ gﬁr]l%%‘liﬁw Iﬁfs"ﬁ‘éﬁe@g"a{‘?‘?@w venti on,
f bl ' i int Y. t hi o,
M o W A A AT e 0 T A sk

hydr oxy) 3 (optigaally\splstitused wigh hysisexyd Aamethylcatbamoyl, MNeethylgatbemeyl{pptiopplly

G . 4al kyl legss ' ' X . \

N (G an kR with Byl £ Byt e obliSoit Uit mith byacony),

di met hyl anViGilimettydamine, UV, Yidietlyy la:pinp(dpdi;nﬂlyysubaﬂmd dw’ghﬁﬂ:»ix)h hal o, am no,
N- ( C1- 4al k [ . ti | 1 tituyt it I DX .
MRl e TG T R —
N-(Cl. 4a: t;dlp}.igdiﬂ'llyeulﬁsﬁﬁttém D Ilmdré‘:dyl b}gﬁ?&l%ﬁt?ﬂaﬂpﬁiﬁgl dﬁp&‘éﬂ&ﬁﬂy substituted with

N-(Cl .4 a 0 t1ona su Ituted w roxy), .. . .

G a1 iy DB et oAl A R EP AR CheTs by pipecezin-1-y,

Cl. 4al kyl Sul(slhywiyffq?l)lﬁméﬁ#1-§u&84-('2tuyuﬁﬁywo}a§l)pi£ef@'u%-)ﬁ]; pyridylsulphonyl

4- acet yl pi in-1-yl,
4~ met hyl pi [efisnaly sahsfiutedswitbalgs mingy diMrglimeghyiarbemoy, LA isthyloarbamoyl

4- ( 3-hyd s dissit Eﬁﬁ;%mg ' bidawitg! 1
pygi desL?ﬁgﬁ%ﬂy s%]gg%al {l}'dg%xgis’pf) {nﬁttﬁ)élgﬁv?ﬁhlp al o7 Rgﬁr'ili Qr?gl,l}’ﬁi)?tﬁb@a kal

I( Ci . '|4§-| ry'lzylmmdv-(mwlcaﬂmpt _ ?yl.-ywuwldaihamml_ (gpmqnauy]mtrmgcyi wxmfgd;toxy),

I . 4a . _ . J _ X

N ( CLanitty TR RF o 0ol e kb sabbebited MRS B |

N-( Cl . 4al kifipahyldbethylpmino(eptionallssobstitited with hydroXy), methylsulphinyl, ethylsulphinyl
ERPRCIE L P TN IR e S M e
4-,50 etyl pi ﬂﬁﬁ@@b,ﬁne%ywéthylsﬁlpﬁﬁii&fﬁbbﬁﬁdaﬂi Sbistirutkd With hydroxy), 4-acetylpiperazin-1-yl,
4-(2-hydroxyethyl ) pi perazin-1-yl, 4-!4(1)?;’: hydr oxyfro yl)pi perazin-1-yl ~ or
4- g 2t _h%/dr O?EF? ?ﬁrpéﬂhﬁrg:*wdwyeﬁ% : (pemzrky ¥4 i oresmnyazwnfym-l-yl
subst i e < TP . - bk _ 9. ,

4- et hylggi e“ff&{?ﬁy@“@? I%y(?ﬁggbxy%%% b‘?’ggr azl éHﬁIo;ﬁ/%l'l;Psu stk u.ed with

4- (3- hydr oﬁxﬂmxdh)y’lwoéleﬁ-a‘kmtﬂplmmm~1-}'11-4(r2=th)jlmpmpfloxiyI ) pi perazin-1-yl],

N (O aal g1 e DR a T SO SRR MR st cuted witn

4-(2-hydroxypropyl)piperazin-1-yl], thiomorpholino or phenylsulphanyl [optionally

1€

substituted with N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl (optionally substituted with
25 hydroxy), N-methyl-N-ethylcarbamoyl (optionally substituted with hydroxy)].
In another aspect of the invention, particularly R%is fluoro, chloro, bromo, iodo, nitro,
- amino, hydroxy, methylthio, ethylsulphinyl, mesyl, 2-hydroxyethylamino,
2-methoxyethylamino, 2-dimethylaminoethylamino, 2,3-dihydroxypropylamino,
2-hydroxyethylsulphanyl, acetylamino, 4-N,N-dimethylcarbamoylphenylsulphanyl,
30 4-N,N-dimethylcarbamoylphenylsulphiny! or thiomorpholino.
In another aspect of the invention, preferably R?is chloro, fluoro, bromo, iodo, nitro,
amino, methoxy, acetylamino, hydroxy, C;4alkylsulphanyl (optionally substituted with
hydroxy), C;4alkylsulphinyl, C;_salkylsulphonyl, N~(C;_salkyl)amino (optionally substituted



N-(C 1. 4al kyl)2carbanoyl). 25 In a further aspect of the invention
preferably R2 i's chloro, fluoro, bronpo, iodo, nitro, hydroxy, am no,

met hyl t hi qyo #@E63¢! am no, CL1. 4al kyl sul phanyl (opti onal | yrervasbasstsed with
hydr oxy), Cl4al kyl sul phinyl, Cl4al kyl g¢il phonyl, N-(Cl. 4al kyl )am no
(optionally substituted wth hydroxy, nethoxy or dinethylam no),

th HAR -1-y
N_l((c):lrmrpfba_hwg a’p%fembyf’;& or pﬁuﬁﬁﬁgﬁﬁxgﬂ@rﬂ)?m?‘?ﬁtb?@ngﬁ%y sigte)!tgfil tlut ed with 30
N- ( Cl4al thidndipholinanbytothiomerphelinoh bil-diexothiomasphaine, henm&amn@rphemye
f bl | t hi o,
Dot vl anplsyenpirefiBldey st VB LRl ey BiuicyBror BB RuERLEY ' | 7' ©
SUESE i Eu%@gom[t Euﬁsmm)?hN-gﬂéhc%y%gqg%om et 2? sul phi yI (opt i ?)nal |y
stituted w neS
ot hyl s8I phonyl 3B8H5¢T aspeci ¢ %’E}B“s'l"PwP‘é‘an?"t’ﬂ"Wd%%P %Hé‘%’h'iff’%y‘ﬁgm
et hyl am pigro( b GRcthdxy, &6l faliitd) hidttoxy, ety Ihio X KydroRyedhghioor d met hyl ani no),

phenyl sul phonyl Iopt i onal y substituted with hal o, am no,
N, N- di memethylsiphianpipesyl. 2dyidroxyethylgming, Zmetpryethylaminhal |y substituted with

hydr oxy) ., Wﬂ%cﬁaw&ﬁﬁ%ﬁm&ﬂléﬂm ngﬁﬁ)lck‘oﬁﬂﬁi?lhﬁliﬂoe‘j with

hydr oxy) , oy et hyl car banoyl (opti ona substituted with
hydr oxy) morpplind, Mﬂmlplpemwlayh th@rqomhohm»drwtmmhqlmed wi t h hydroxy),

N, N- d | ] bstituted with hyd
N et HO) L RRiBREner b B N BB St PTE Y Ry oy )
met hyl su#-mwhleﬂﬂlchyﬁhmuﬂ)pheny}dulph@mw mmqmuhnbmbammpmymlmmtoxy) ,
|, ethyls | I, tit ,
T aet yi pi pertanieasrect S deolFnelpparbiaty B bbbyl mtfi3)
j Eg Eyg#-@i‘&ﬁbﬁﬁ‘ahﬁllpﬁ!B&idﬂn&tlnuxlpholm@—o&}lhﬁébmﬂﬁmgb@mﬁnb pi |toer azin-1-yl or
rox ro I perazi.n on 0
subst i %/ut edy\?ﬁn d pés%eﬁtrﬁfﬂﬁmﬁzﬂé%ﬂ‘%ﬁ%ﬁéyggw I’%’l}ﬂﬁffr"ﬁaﬁv?‘ﬁ‘&f’bamyl

(opthga*nlymgmg Ryettlyinfif, W t h hydroxy), N-net hyI N- et hyl car banoyl .
(optionally substltut ed W th hydroxy), N-neth r banmoyl , N-et hyl car barmyl

(optional | y shusawdditienalasppat Bf ‘g apventon mors prefete ﬁfg)(s ApoeoAr S

N, N-di et hyl bR 1§¢&9ﬁ£1! dib&futdd frith Beror A, phenyl optionall
N- net hyl - N- et amno%) % s}fjbstltuted W th yﬁ)?(y)y P Y

et iyl s ”*““‘“““W Witbtong "’5‘“"‘19 7 on cartonylinketemepberd betrrogy Lepg donteinsgst-3x ) |
t hyl o Y
cthy sul B koA Fardhis Gl %ﬁﬁém%@r&ay?n}g%pwhsg% p, hydroxy) rresy.

4- acet2pl pi pe rMDterpréfelylbly R? éb@ahlkyl qpitipeally substifuted with one ‘or more A, phenyl -
4 (2 nycreiepmOy MBS RRE ofk ermse P o gy sy AR opuBl Bttt a0,
subst i t uj gfg ¥drbdh by one or more D.
Particularly R is methyl optionally substituted with one or more A, ethyl optionally
substituted with one or more A, phenyl optionally substituted with one or more D or a
25 carbon-linked pyridyl optionally substituted on a ring carbon by one or more D.
Particularly R? is methyl, ethyl optionally substituted with A, phenyl optionally
substituted with one or more D or a carbon-linked pyridyl optionally substituted on a ring
carbon by one or more D.
Therefore, in another aspect of the invention preferably R? is C;.4alkyl optionally
30 substituted with one or more hydroxy, pheny! [optionally substituted with halo, amino,
N-(C1.qalkyl),carbamoyl (optionally substituted with hydroxy), N-(Cisalkyl)carbamoyl
(optionally substituted with hydroxy), N-(Ci4alkylamino (optionally substituted with
hydroxy), N-(C,.salkyl),amino (optionally substituted with hydroxy), C 14alkylsulphinyl



hydr oxy), norpholi no, 4-acety|piperazin-1-y|, 4- et hyl pi perazin-1-yl,
4-1(2- hydroxyethyl)piperazin -yl, 4-(3-hydroxypropyl)pi perazin-1 yI or

4- ( 2- hydr ox GPi perazin- 1- yI] t hi onor phol i no or phe Tﬁlf%
[ opti onal | ngﬁgﬁt ftuted with N, N-d| met hylhcar bamoyl , NN-di re»dh car gigrmyl

(optionally substituted with 25 hydr oxy), N net hyI N- et hyI car barr_DyI _
optionall Ub t I nventi on,

éaft i cul ar K@P%ﬁ?ﬁfyé“ ﬁrht?]"g?dgnw'ﬂ?m %r‘%]ﬁ%]s‘ﬁ?%’ f{&g{l?l}@.ﬁ? %5 dr oxy,

met hyl t hi Ohyﬁbkmj 6&&%113&!111nﬂ%&M-metﬁylblpdfaﬁmyleﬂhﬂaﬁydi@xyeﬂlyl)-

2- met hoxyet | am n @g [ge hoet, h | am n?2 dr - di hyfi opyI am no,

2- hydr oxye'P razin; LW dr{3-hy PX ipgrazin- 'Yl or 4-(2-hydroxyp. )Plpe -1-yl}, or

4- N, N- di methybfRara ﬁ@@ﬁﬁbkﬂw sibaitttd with hdlo, amino, N-(Cy4alkyl);aminc

N, N- di met hyl car bano g phenyl sul phi nyl or thionor phol i ho. In another aspect
of the i Av&ntipeally sphstitusedawitly hydroxyd, NofTiaplkyDcarbamoyl (eptionally substitutedywitho,

Cubst t ut el ey %%?%9}@%&%@5 Fupbd BB, MR R it

N- (Cl - 4al kopfiamillyculfstiptedowih hxmwb.ﬁxhﬂhylaﬂpmlwdﬂtibiﬂ@&uﬁﬁfﬁt@@&h 03314 -19

ith hyd t et byl am i b I ho
:éllm ac e% %I [)?nég%’%? é%?l;&i’ﬁyg@%‘nﬁ’@? Fﬁ’%:&;-am%dzjxymagety Plpefazm- 1-yl,
- oxot hi onma# -1-ydli dogoct
Mmﬁﬁ EEN )hm )el?withl?ﬁ?g 4§:°kylu)) car barmyly or

phenyl s phan }g i ona I subst | tut

pheny! od H&"ng%-h d(@‘d? ktuted with N-(CL. 4al kyl)2carbanoyl). 5
h

i n anot her aspepirti@iariye lsméﬁm u-,snm optiehdll tyr;ﬁséuﬁft&i%ﬁ %6)9 ﬁl@n?{ﬁaﬁi auyr o,

brono, iodo, nitro, am no, neth oXy, ace [ am no

2- hydr oxy e Subptituted avith halo; hﬁ}liDS’uN»@hﬂlWﬂlylcmbleyl mgamhwgnbmgylmmoany
2- et hoxy e bt W h my&%&?ﬁmtﬁﬁwx&@%e oyl ‘ﬂ*p. pslp; ZW‘FWLW’%

- 2, 3-di hydr oxypr opyl a nor phol 1 no
t hi onor phoNrmeshyldarbamuyh iNoetbylparbamoyd (optiOnally kulbktitutet \butlohgdrqndymmenhy,lanuno,

2 (N aime Py RIS oont sl PR P mtad Al tantino
e e o i s
o further DEboo TfisteniotinedhlpnsF Gopais b o mess
2- hydr oxy egthylbdpfioapl (oﬂtﬁan@ﬂ%&ﬁﬁﬁﬁ:ﬁQWﬁthbﬂoﬁi‘j‘ Qe t*lﬁip@!‘&zlﬁ-qd}lt i onal aspect of

the invention nore prefera Is fluoro or chloro Preferably R3 is

" Cl. 6al kyl me%wwﬂdwé@mtwwm&mrl-mw “hydrpriprpypipetaginel-yly
20 or 4-(2-hydroxypropyl)piperazin-1-yl] or carbon-linked pyridyl [opuonally substituted with

halo, amino, N, N-dimethylcarbamoyl, N,N-diethylcarbamoyl (optionally substituted with
hydroxy), N-methyl-N-ethylcarbamoyl (optionally substituted with hydroxy),
N-methylcarbamoyl, N-ethylcarbamoyl (optionally substituted with hydroxy), methylamino,
ethylamino (optionally substituted with hydroxy), N, N-dimethylamino, N,N-diethylamino
25 (optionally substituted with hydroxy), N-methyl-N-ethylamino (optionally substituted with
hydroxy), methylsulphinyl, ethylsulphinyl (optionally substituted with hydroxy), mesyl,
ethylsulphonyl (optionally substituted with hydroxy), 4-acetylpiperazin-1-yl,
4-methylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-(3-hydroxypropyl)piperazin-1-yl
or 4-(2-hydroxypropyl)piperazin-1-yl}.
30 More particularly R® is methyl, ethyl optionally substituted with hydroxy, or phenyl
(optionally substituted with halo).
Particularly preferred R is ethyl or 4-fluorophenyl.



substituted with one or nore D or a carbon-Ilinked 6-nenbered . )
heteroaryl.ring containing 1-2 nitrogen atons optionally substituted on a

ring carbgpobyi7ese or nore D. 20 More preferably R3 is gdf@shydssaptional ly
substitut ed with one or nore A, phenyhy.optionally substituted with one or

nore D or a car bon-1inked pyridyl optionally substituted on a ring carbon

by one or nal % | d with one
or nore A et ePe o%?llslz)ah +raasf) &tﬁél?&ét@hﬂéﬁeﬂﬁ%g %rdln%%l?%,do% nyl
opt i onal bubsﬁwtaﬂtmmtmedr nmtchlydmy)aphanp}[epﬁbnaﬂy sub@uted wiith haloj anxiso, pyri dyl

S ot nyNACapasrnERpforalh SR BRA B ROk Chrlio vy °1 Y O

sugs: i E Ugﬁgowﬁhu&ﬂﬁl&rwﬁﬂlibﬁr&gﬂ IN-@C, Gdlkylakind @bﬁs%:ﬁnysubdmted |©4ﬁnhonalt Ihy
substituted on"a rin car bon one_of refore not her
2apect o Py i CeralRhssiaos GPuAElY RsituEpih B for APz
substit u (%ﬁoﬂllk:& mlt%r lﬁﬁ&},ﬁ@ﬂ@,ﬂﬁgy}h (J,Iﬁ;@,}l bititutedeiih i tuted with

hal o, anoyl” (optional ly substltuted W th

hydr oxy) hymxﬂmwwxpmmmwmemmmrmﬂw 4s@thydroxyetesd)-pipemzibntathox y ) |

xggl jgl T%'H%m P @ﬁiﬁfl ona %%ﬁ%)ﬁﬁmygf Qiia)ﬁ))imylcarbonyl

Cl. 4al | rw nﬂmcmbbn}\l\& mmﬁmylmmmmusum@wmmmm o1y substituted

th d | | h  hyd
i acet r%’rﬁ%&%e oyt toogondly bRl e, st B syl | YY)
Zi ?gr ﬁzh(bﬂuoﬂdll, sﬂllas)ﬁﬁlt&lmmfb’x@pN@Wﬁﬁbﬁﬂoylydopﬁmaﬂy substituted with y .
r oXypr o | perazin-| - ar bon- | i i ona
substi %IUPEQ!X’& )¢ (I:nldgltlfgl) 1@?‘%"“21%}1"@?%3@% %if:bﬁﬁ‘lypémg‘ﬂbst it u%/ed
th hyd | yaEaky ) RihiryD @pt la&ﬁ tueddedetin t h
\#ydr ox%) t&pﬁ%ﬁmﬁg&ﬁ(ﬁ)@%m tlfl%nal L(;E@Jgulgnsafl t utsgd Wth hy(ilr oXy),

N (Cl. 4ahkd,rm)ya;ﬁmdkyleldphqnah@pmgmﬂnmmfﬁ@ Wéraxy) 171P°razm- Y

e e

21 ?SGLYGPIWMWYPWWP‘P“WIIW‘ pi perazin-| - . . 0o
r 0X r ~ iOhiafly or

o oA Ol iy

opt i onal kybsstutediwithwine dr mtemyﬂgody)apl;enykibwmphll){ @stltm:&iwttl haloubstituted with

Cubst i  uha ey 1R A HRIP osobff gl

subst idoutues hymb@)mgwﬁmhoﬂi mﬂhmbm&lbb@mdrphdmmédﬁbdnyhmbarmyl (optionally
substituted with hydroxy), g/ n(l
pyrrolidinylcarbonyl (optlonally sub tituted with hydroxy)], or carbon-linked pyridyl

[optionally substituted with amino].
Particularly R? is methyl, ethyl (optionally substituted with hydroxy), butyl (opuonally
substituted with hydroxy), phenyl [optionally substituted with halo, amino,

25 N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl (optionally substituted with hydroxy),
N-methyl-N-ethylcarbamoy] (optionally substituted with hydroxy), N-methylcarbamoyl,
N-ethylcarbamoyl (optionally substituted with hydroxy), methylamino, ethylamino (optionally
substituted with hydroxy), MN—dimet.hylamino, N,N-diethylamino (optionally substituted with
hydroxy), N-methyl-N-ethylamino (optionally substituted with hydroxy), methylsulphinyl,

30 ethylsulphinyl (optionally substituted with hydroxy), mesyl, ethylsulphonyl (optionally
substituted with hydroxy), 4-acetylpiperazin-1-yl, 4-methylpiperazin-1-yl,
4-(2-hydroxyethyl)piperazin-1-yl, 4-(3-hydroxypropyl)piperazin-1-yl,
4-(2-hydroxypropyl)piperazin-1-yl, azetidinylcarbonyl, morpholinocarbonyl or



15 ethylami no (optionally substituted with hydroxy), N, N-di nethylam no,
NN- di et hyl amino (optionally substituted with hydr oxy) ,

N- et hyl - N- qfdpwi/a@agno (optional Iy substituted with hydroXgweeonessia
met hyl sui phi nyl, ethyl sul phi‘nyl (optionahly substi tuted wth hydroxy),

mesyl, ethyl sul phonyl (optionally substituted with hydroxy),

SR bl oot 1 20 o

4- f) 2E _h%/d r o foptiongliyl s):hnupncmnlnhdle BahimmWN?lhbﬂliyld:arlﬁdnﬁﬁL Mﬁﬁﬂhyléﬂl?ﬂo@hgl ly |
supstitute car.nano
(optional | g" 985{]&5'@%6% '?Y%WWHEYQ&W&YM%%&{ (I‘?W‘Z‘Eh)ﬂé {jjuted with Y
(optional | HydroBs} Nimétittartiaind 1hwrbﬂg>1¢a}bam ﬁiﬁﬁéﬁm ﬁiﬂaﬁﬁ&\ﬂwﬁﬂhﬂ}d}{j car banoyl|

(optionally substituted wt h hydr oxy) , | am ho et hyl am™no {optionally

subst i t uPeBrethylaming, gthylamino (NRPQH%NW#I@WNG‘ hysipogy e NdY-dispetidanigo, opt i onal |y
bstitut t ted

W th  hydr oy iy teteponay SR M MY, RO LA aind B3 0

with hydr oﬂlab)stlmtvésvth hydroxjn)y methiy]shlphiniyl, (athplsulphlayll(yptmnbny substitetd wiithh

hyd -

2 (27 hytr oSS EERN B Bl v E St B B 0 Hesbary pipererir v,

4- ( 2- hydr 04-quﬂt}ﬂybérmm+ya2#(a-ﬂydgdxirethﬁﬁnﬁ&zﬁ1 - D, 8i(3-tydrokyprois/)psperiinbiyyl,

et hyl {) ‘aﬂ[%' ubst i t t.ed w ﬁh hydroxy, or phenyl (optionally

SUbStItH %ﬁB 24 ?"t’?’d’h Ay preferred R3 is ethyl or

4-f1 uorophenyl M\ﬁ@;ﬁﬂdcﬂlﬁﬁﬁﬁg Mé@%ﬁﬁ@iﬁog@ézﬁ b-%"y&foﬂf'&tﬁ/l' nﬂa&fa bRV

aspect of the invention preferabl s Cl | (Optiona ubstituted

with one of W@W&I%@Yd’mﬁﬁ@lﬂm@@pﬁqﬂ&h&w ameybpheays h haI 0, anino,

N- ( Cl. 4al AT Xaea\V {h hyd
N- g Cl. 4:I tﬁz%g?{)amy M)ﬂhgﬁl:‘ggg}lvlly suggt | tutﬁ)g %(/)\Aiyt h hgdﬁggg

N- ( Cl. 4al k A(-Qshxlq:a@bmqy;bpm% #i{(azstididylearbonyphengtt oxy)

N-(CL. 4

1. aai kgt shER R oS RRAY| 4SSkl iyt o

Cl4al kyl su-pmminopyrid-2pt.i onal |y substituted with hydroxy),

4- acet yl pi in-lzyl. 4- hyl pi

4~ (2 hyr owyet PR ssnidTiig Hyfaebs p iy »é;/dﬁédmmwmro@epmn 1yl

4- ( 2- hydr osupampa bv)mlhpamp; iso;inpyl,, budy @éptidhAly sﬁﬁdhhﬁé&’\lvxth hbﬁyic ar bony|
or pyrroll n Ont¥| qpt.ional ly substituted with Igg.rox or 10

car bon- | i n{eB HX'B@ '3151‘ fed 5t H‘dﬁ%ﬂ MN-dimsthylearhameyl, Ve Rethdr-ethylepsbamoyl,

N- (C1. 496 kyinietyid o?pﬁﬁétﬁymﬁa\h PQ&?IM(?@pﬁ\Sntaﬁy Mﬁﬂé\ﬂ)mﬂ“ydmxy),

(CL. al kyI)anrbarmyI optionally subsfituted with
N- (Cl . 4al kKipesyb ;mrbe@ﬂx m@mvhrgwc@rm px mudwlmbmm mup)mlly substituted

N-(Cl . 4al ki) R¥8r88)] or carbon-linked pyridyl [optionally substituted with amino].

In another aspect of the invention more particularly R® is methyl, ethyl,

()‘

2-hydroxyethyl, isopropyl, 2-hydroxybutyl, 4-fluorophenyl, 4-(2-hydroxyethylamino)phenyl,
25 4-mesylphenyl, 4-(N,N-dimethylcarbamoyl)phenyl, 4-(N-ethylcarbamoyI)phenyl,
4-(N-methyl-N-ethylcarbamoyl)phenyl, 4-(N-methylcarbamoyl)phenyl,
4-(azetidinylcarbonyl)phenyl, 4-(morpholinocarbonyl)phenyl,
4-(3-hydroxypyrrolidinylcarbonyl)phenyl or 2-aminopyrid-6-yl.
In another aspect of the invention more particularly preferred R® is methyl, ethyl or
30 isopropyl.
In a further aspect of the invention more particularly preferred R® is
4-(N-methylcarbamoyl)phenyl or 4-(I;I,N-dimethylcarbamoyl)phenyl.



(optionally substituted wth hydroxy), CL.4al kyl sul phinyl (optionally
substituted with hydroxy), CL.4al kyl sul phonyl (optionally substituted with
hydr oxy), woaamtesé pi perazin-|-yl, 15 4-nethyl pi perazi n- pcilcBoonssi4

4- (2- hydroxyet hyl ) pi perazin-1-yl, 4-(3shydroxypropyl)piperazin-1-yl.. or
4- (2- hydr oxypropyl ) pi perazin-| - yI] Therefore, in a further aspect of the

i nvention pre ' ed with one or
nor e hydrogy)msﬁﬁﬁxﬁ E ptﬁtl.%:a y su%)(eﬁ %éﬁé‘g:l,d\}m&{-{yw?ﬁg?égﬁ"ﬁ

N (CL. 4a|4<wly—zlmmmlsdm°y&pl(mﬂ4al kyl ) car barmyl N- (Cl4al kyl ) ani no
(optionally s &p | kyl sul phonyl ,

azetidi nyl car ony aE&CF (ﬁ n%\%@ﬁ‘t}%%@%%kl i d| nyl car bonyl (optionally
substituted mﬂnh)oﬁpdm!gtbftheﬂvemwplﬂfekabm s ffiyiosod [optionally

substlt ted wi,t arI th eth optionally
substit ted WIAltH‘ R W&D&E (“ﬁ'ﬁ%/ 'Ssgf‘f%}re‘é'ﬁ%‘?t’f‘gﬂle Y Shemreteret oxy) |
phenyl [ Gpidochemibty. Substituted with halo, am no, 25 N, N di net hyl car banoyl,

N, N-di et hyl car banpyl_(optional |y substituted w th _hydroxy),
N- et hyl - N- et F%mefe #B?FF“@&EPFF it inyention Share GtPé‘H’l%dtaW"Wﬁ%"éPf)‘hﬂ

N- net hyI ‘a?&le l;g#myl (optionally substituted with hydroxy),
nmet hyl am no, yI a?n no tion substituted wi th hydroxy),
NN- di et hyl amlml orfid; N- di et hyl am no (optionally substituted with hydroxy),

N—rreth N et By y substituted wi th hydroxy),
met hyl sdul phi n?l lsq%&g't‘{?ﬁ?éu | rTyI (optionally substituted with hydroxy),

mesyl, ethyls ish:hroyd flﬁxom; bnoml io;to,nntdoantﬁnbmetﬂonyi, ndetylaminaptyfinoxy,

i ?S.e%'dr b ies b SRR St azi n- 1 y1

4- ( 2- hy digy3aipy1sulphonyl] N%Cﬁ@ll@l)hmﬂlb(o;ﬂ%ﬁiﬂychuﬁmhﬁﬁdvbmﬂu}drommsmeiy,nocar bonyl
or WO 01/17956 PCT/ GB00/ 03314 -22 erol I.di nyl car bon ép&?aonal |y

subst i t utdiBetylaming orcashamoyl) smorpholmg ‘P‘feﬂﬂ%‘ﬂ‘“ﬂ?‘il Iy
subst i fqut M banoyl
(opti o%%llfﬁog%%ngﬁitggdﬁ%&tﬁmdr oxy),, t hyl - e'n? f\y Ph%?fgbl}ﬂh&x?[

( opt i onal(PRfioBallysubstigittediwith NHCIMF)&%W“‘WD peRbispylsulp %X’ré%ﬂmn@lh’et hyl car barmoy!
(opti onalg {_‘ ﬁl&h%ﬁhwt(éld»a%f)%@&gﬁﬁfy) 5 met hyl am no, et hyl am no

(opti onal supstitute roxy), N, N- di met hyl ami no, NN-di et hyl am no
(optionally SB%EMMMWQPNOW s@sywtedwlﬂdwﬁwymsepmmlabﬂmmpﬂlmnaI |y

SUnet o) B s SN Mk CORURBIE Y,
with taod Mmyl-mmybwmoﬁﬂvwmkﬁrbﬁhoyl K-ethyldagbamioyicethylaminb (ggitionally - :
4- (2= hy di g el i Uy R tilsyl; aberidinyicaibomy O hoRboRh BEr 221 n-1 v
pyrrolidinylcarbonyl (optionally substituted with hydroxy)] or carbon-linked pyridyl
foptionally substituted with amino]; and
Rtis hydrogen;
25 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
Therefore in another aspect of the invention, there is provided a compound of the
formula (I) as depicted above wherein:
nis2;
R! is chloro;
30 R? is methylthio, morpholino, 4-acetylpiperazin-1-yl, 1-oxothiomorpholino or
1,1-dioxothiomorpholino;
R? is methyl, ethyl or isopropyl;



10 or 4-(2-hydroxypropyl)piperazin-l-yl]. Mre particularly R3 is nethyl,
et’hyl, 2-hydroxyethyl, 2-hydroxybutyl, 4-fluorophenyl, 4-nesyl phenyl,

4- (2- hydr ox¥@d fiyi7e4g1 no) phenyl , 4- (N-net hyl car banoyl )phenyll,c.,./(;l,m,,03314

4- (N- et hyl car banoyl ) phenyl, 4- (N, N-di rre?gyl car banoyl ) phenyl ,

4- (N-met hyl - N-et hyl car barmyl ) phenyl , zeti di nyl carbonyl ) phenyl, 15

4- (mor phol i noc .ho henyl , 4-(3- hydroxypyrrol i di nyl car bonyl )phenyl or
6- am nopyri d- 2615 P.?’ ot her aspect of the invention particularly R3 is

met hyl, et l{aﬁﬁédeﬁtib'ai xcc 4816 kdld ottafl Ghe vw&bydwslsamae)stenhseer opyl, butyl
(opti onal |y subst Itute hydr oxy),. phenyl ti onal |y subst ituted with

hal 0, N, N-di nethp %rre&ézﬁeyvundmfﬂmm‘gﬂnmaawpw 1pleser a

N-met hyl c ﬂ%ﬁﬂméhuc Sl YL RSN in y5) ?’dr@l%iﬁﬁés&pme%ﬁl |y substituted
wi th hydr oxy) azet 1 din %;I car bony mor phol 1 nocar bonyl or

pyrroliddnyl caranwfemqommun @ubsnvmmre@temxp}eﬂ/@r 3%\2B] 24528, 48, 64,

carbon- | edobad ) LAY B 5t bl RO PO
2-hydroxyet hyl , Iniasathercyspect Omdemmbﬁ Ipreféirdd compownite 0§ the invention are

- (N, N o b o5 B 3R Epmogeic B s o o eyl cor

4- (N—nethyﬁw&bgthylcarbanDyI)phenyI 4- (N—nethylcarbanDyI)phenyI

4- (azet|d|nylcarbonyl)phenyl 4- nDrphollnocarbonyI phenyl , .

4- ( 3- hy &0 oxy py rip @ifwizher oipectob Bieyinyetienpre e mflﬁwaqu@f ﬁwynvenuw #fot her
aspect of EhgdidMeNid 43 U § H&Haééﬁtil:ﬁl’y'a)é feesraft%fla:mﬂtv%}gﬁfoﬁ%kbleﬁit&yl or
30 isopropyl. 'In a further aspect of vention nore particu

preferred 5 4- (N—nethylcarbannyl)phenyl or

4- (N, N-di met hyllg‘?ét}ﬁf&}é mﬂé’ilnven\qgngé/ g%f%fa@%’%%%%ﬂ: xfnd o%% In a

further aspect nvention especially par Icul'a rred R3 is
4- (N, N-di ratnyiceatidaByracceptatile sal therbof. one aspect of the invention, preferably

R4 is h rogen ot her. as ect of .the | |on r ef [
f1 uor o. Atg tﬁgd“a%-ﬁr hipyen Sm’étlﬁtf’gf’ “8%35 ?‘F’i‘edoﬁ’%rﬁf‘?fgﬁeréfméﬁ (ﬁs
general | y drhaalptefef rag emmlempﬁaemeﬁaﬂﬁta&&ﬁeﬁpﬁﬂmmmﬂﬁe @awags of

the invention, there_is provided a conpound of the
w1thr}n this speclﬁcatlog can represent only r(T)Ee of the possible tautomeric forms. It is to be

understood that the invention encompasses any tautomeric form which elevates PDH activity
and is not to be limited merely to any one tautomeric form utilized within the formulae

20 drawings. The formulae drawings within this specification can represent only one of the
possible tautomeric forms and it is to be understood that the specification encompasses all
possible tautomeric forms of the compounds drawn not just those forms which it has been
possible to show graphically herein,

It will be appreciated by those skilled in the art that certain compounds of formula (I)

25 contain one or more asymmetrically substituted carbon and/or sulphur atoms, and accordingly
may exist in, and be isolated as enantiomerically pure, a mixture of diastereoisomers or as a
racemate. Some compounds may exhibit polymorphism. It is to be understood that the present
invention encompasses any racemic, optically-active, enantiomerically pure, mixture of
diastereoisomers, polymorphic or stereoisomeric form, or mixtures thereof, which form

30 possesses properties useful in the elevation of PDH activity, it being well known in the art
how to prepare optically-active forms (for example, by resolution of the racemic form by
recrystallization techniques, by synthesis from optically-active starting materials, by chiral
synthesis, by enzymatic resolution, (for example WO 9738124), by biotransformation, or by



formula (1) as depicted above wherein: nis 1 or 2; 10 R is nethyl, chloro

or fluoro; R2 is chloro, fluoro, brono, iodo, nitro, am no, nethoxy, )

acetyl am Rgy ofho¥sOXY,  Cl. 4al kyl sul phanyl (optional |y spbfieiddssad W th
hydroxy), Q -4alkyl sul phinyl, G .4alkylsul phonyl, N-(C1-4alkyl)am no

(optionally substituted with hydroxy, nethoxy, dinmethylamno or

car bar no L Ao iR l BhaseY And Hol 19 BRERIAL defiGacy Bk

1=oxot hi éﬁn%nrnﬁ ﬂﬂgkép?ﬁg%?%%%%@nﬁoﬁﬁﬁﬁ%ey er?%yl a%&no, pheno>]<(y,

pheny| sulhefelevgtion of ®DH awtivity by the stendard testsidescried ereidafteral kyl ) 2car banoyl ) or

phenyl sul phi nyl. (optiona]l stituted with Cl - I yl); R3

i s methyl, e?ﬁfﬁléi"dﬁ%’? B'ﬁi&f%dz%ggﬁ%‘fowmﬁf%S?W§§&%§3%%€'?§Pbut yl

§1 olpt i Onahin\’dexisﬁ u%%}dafeurggdemff.g ﬁhs%ﬁiﬁwfdﬁxshstfth@ﬂ)fbrheb@ﬁl plbﬂr;ﬂi-db ted forrixs Itiis 1ot ed Wit h
al o, N, N-di net hyl car banoyl_, N- et hyl - N- et car yl, _

N- et hy| bepnsgrsined that thednkention snspmpasses all ﬁ%"éﬂ%"ﬁ'&x s iWSﬁ%%ateé’P&t i tuted

wth hydmr%, . mesyl, azetidinyl carbonyl, norpholinocarbonyl or

pyrrolidinylTarbonyl (optionally substituted with hydroxy)t] or .
car bon- | i nkedAgompoind of the fe: , pr salfishareof, and other eampoundssf thedpyentian j s

hydr ogen;_ 25 or | I | [V O

hgdr olgysgaﬁi%gmé'sa{ ] r&ﬁﬂigf@%ﬁﬂé #ﬁ%@%‘?’%’f@ﬁ’ﬁ%ﬁo@ﬁg?k&aﬁg@%@? g i nventi on,

t her e i s preparatichast chemicatlyeralattd compiimds. fSuchpriocesges inchwie dfopexample, thosrve wher ei n:
nis 2; is chloro; R2 i s.nmethylLthi [ l,L o

4- acety ﬁ“ﬁ%?‘%‘%“.’??‘iq’ﬁ?",s%‘%& é?ﬁﬁ‘%‘?%h‘bqqﬂcﬁ%mﬁosp@f?g’ AR r?%srsp} Bolino; R3
i s et hy hnd @IGH/ 2278054, WO 0328358 alOVQIY7BEOBE PCT/ GBO0/ 03314 -24- R4 is
hydrogen; or a pharnaceutically acgeptabl.e salt of an in vivo h ol ysabl e
ester t her eof Another gspectgl the presg {ﬁq&}mg?ro{"ﬂ?W{Q‘éﬁﬁif°5ﬂfep§"f{§rﬁf°mg%g# the
Exanpl es offordula g)e Bctihdetiddally agtepiablt sdH & af ¥ viveoliydadlysable\ektethérgol] 0l ysabl e

f
ester thereof. More preferred conpounds of the invention are Exanples 7,
8, 22, 2whichprocess (insghichsvariable groups are as defined for formula (T) unless otherwise

15 stated) comprises of:

(a) deprotecting a protected compound of formula (II):

20

where Pg is an alcohol protecting group; -
(b) oxidising a compound of formula (III):
R4

RS



69, 70, 74, 75 or a pharmaceutically acceptable salt or an in vivo

hydr ol ysabl e ester thereof. |In another aspect of the invention, nore
preferred cuppiHIss of the invention are Exanples 32, 35 ghdy@dooassid
pharmaceutically acceptable salt or an_ipg.vivo hydrol ysable ester thereof.
10 In a further aspect of the invention nore preferred conpounds of the

i nvention are Exanples 17, 18 and 58 c{(i)%l? phar maceutical |y acceptable salt
or an in vivo hydrol ysable ester thereof? Preferred aspects of the

i nvention &)eoiphiageompounls sffbmida (IV)t he conpound or a pharmaceutically
acceptable salt thereof. 15 Wthin the present invention it is to be
understood that a conpound of the fornmula¥’l) or a salt thereof may

exhi bit the phenonmenon of tautorjqiugtmand hat the fornul ae draw ngs
within this specification can represert one of the possible tautoneric
forms. It is to be wunderstood that the ehti on enconpasses any
tautonmeric form which el evates PDH acy 7~ ORNfL.iS not to be limted
nerely to any one tautoneric form utiIize,vvithiﬁ the formul ae 20 draw ngs.
The formul ae drawings within this specifi &tion can represent only one of
the possible tautoneric forns and it i 0 be understood that the
specification enconpasses all possible utonmeric forns of the conpounds
drawn nof pwithtn tdid sfotmulaVhi ch it has been possible to show graphically
herein. It will be appreciated by those skilled in the art that certain
conpounds of formula (1) 25 contain e or nore asymetrically substituted
carbon and/ or sul phur atons, and accgrdd{ng®™ nmay exist in, and be isol ated
as enantionerically pure, a nixtureXof ereoi sonmers or as a racenate.
Sonme conpounds may exhibit pol ynmorphismgit ?s to be understood that the
present invention enconpasses any racemc, optically-active,
enantiornerically pure, mxture of di a@)ereoi soners, polynorphic or
stereoi sonetic. fporm..or mxtures thereof, which form 30 possesses

properti es ULEPAT it he el evation of PDH activity, it being well known in
the art h@ycoupling apsdiknexiFforeiild AV Hith uek adtivad atill QérivG0&BE ormily (VSO ution
of the racemi¢c faormby recrystallization techniques, by synthesis from
optical -%‘ﬂ‘ﬁ?@a@fﬁl“ﬁ%teri als, by chiral synthesis, by enzymatic

r esol uti ongy cbfveftin ' ' WO

017 17056 POy ool dr R Iokadi g o BloRlel Aol b forntle 0

st’at i onar yl)yemewng amtproleetingrenpsi ne ef fi cacy for the el evati on of PDH

activity bﬁfi) H}ﬁﬁn%taaﬂixm&tﬁ:ﬁﬁf acqgﬁglﬁé D& BE55) %&%able ester.

Suitable values for Pg are a benzyl group, a silyl group (for example a trialkylsilyl

15 group or an alkyldiphenylsilyl group)'or an acetyl protecting group.
Where formula (V) is an activated acid derivative, suitable values for X include halo
(for example chloro or bromo), anhydrides, aryloxys (for example 4-nitrophenoxy or
pentafluorophenoxy) or imidazol-1-yl.
Specific conditions of the above reactions are as follows:
20 Process a)
Examples of suitable reagents for deprotecting an alcohol of formula (IT) are:
1) when Pg is benzyl:
(i) hydrogen in the presence of palladium/carbon catalyst, i.e. hydrogenolysis; or
(ii) hydrogen bromide or hydrogen iodide;
25 2) when Pg is a silyl protecting group:

(i) tetrabutylammonium fluoride; or



It is also to be understood that certain conmpounds of the fornmula (1) and
salts thereof can exist in solvated as well as unsolvated forns such as, °
for exanplyegofirossated forns. It is to 5 be understood PomGBuMB3II4NVeENti on
enconpasses all such solvated fornms wgych elevate PDH activity. A conpound
of the formula (1), or salt thereof, and other conpounds of the invention
(as herep; ' be prepared by any process known to be
applicabpggé%ﬁ%%gﬁEgggggfggyon of chem cally-rel ated conmpounds. Such

pr ocesse3d) when|Rgdeacefykr exanple, those 10 illustrated in European Patent

Appl i cat i,on Publ i ] - . 7010, 0625516, and in GB
2278054, DW@E&@%&WW%@“&#& %g% aspect of the present invention
pr ovi desiiparnornis esanf aniingsuel as dimgthglamimegpound of fornula (1) or a
pharmageuticglly acceptable salt.or an in vivo hydrg ble ester .thereof,
whi ch proc esg+ TRAGHAR 8@%&?1’@6“’8 g %tﬂgleé?lgaﬁgm&y r E%’Sﬁ?# f?ffﬁ?fﬂ“a‘t"( 1)

unl ess OpNEMYORAd b %bﬁéeﬁﬂhﬂfﬁ&%&bﬁﬁéﬁﬂﬁt nptlansle B 8¢ Rakd 6040.1PI00PECt ed
conmpound of formul ay(ll S(O n eO N 1H @%%e_ F3 20 g where Pg

X 4
i s an al cohol Ccpmméscq»frt)gmgx!@@p;may(hspmeéiaeqongn&tOMB%@mh%'r mula (111):
R4 R3 SN R HOHCF3 WO 01/17956 PCT/ GBBOO 03314 gambeg (N0 (c) coupling

corrpoundi{d)fM;orrml a (i:,\@ﬁ,}ﬁsofg’ S(O g0 Me‘ CE, Protecting EO Me CF,
OH
(IIb)

CF, _
H EtOAc | Group

O OH Conditions " Opg

(I1a) AcCl, . (o)
Toluene AgLiOH
(ForPg= THF
Acetyl)
i) (COCl),, DMF, HO Mg
a =RM H 3
>odi v butslpyridine, © - 0P8
,0-di-7-butylpyridine,
DCM (Id)
Scheme 1
10 E is a carboxy protecting group. Suitable values for E include C,.calkyl, such as
methyl and ethyl.

Compounds of formula (IIa) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art. The

synthesis of compounds of formula (IV) is described below.

15 Processb)
Suitable oxidising agents include potassium permanganate, OXONE, sodium

periodate, terz-butyl hydroperoxide (as solution in toluene), peracids (such as for example
3-chloroperoxybenzoic acid), hydrogen peroxide, TPAP (tetrapropylammonium
perruthenate) or oxygen. The reaction may be conducted in a suitable solvent such as ether,
20 DCM, MeOH, EtOH, water, acetic acid, or mixtures of two or more of these solvents. The
reaction may conveniently be performed at a temperature in the range of -40 to 100°C.
Compounds of formula (III) may be prepared according to the following schemes:



N12 R (IV) 5 wth an acid of formula (V): 0 M XIY OHCF3 (V) wherein X
is OH (d) coupling an aniline of fornula (IV) with an activated acid
derivative 3a (V),- 10 and thereafter if necessar rting a
conmpound of %P%B #or mula (1) into another,gconpound of the %llz)crrllr/r%?&ﬂ?éﬁ i)
removi ng any protecting groups; or iii) 2fsorm ng a pharmaceutically
acceptable salt or in \/4i vo hydrol ysabl e ester. Suitable values for Pg are a
benzyl group, a silyl fgroup (fOE‘QS(g le a trialkylBtlyl 15 group or an

al kyl di phenyl silyl grewg) or an '§B protecting up \Were formula (V)

is an activated acid ivative 5 ]e..aluesf de halo (for

exanpl e chloro or RYOWE Nanhyd§§§5'§ YOS s @ d_4gni t rophenoxy

or pentafl uorophenoxygt or imd -I -yl. Specific & Ps bf the above
er

reactions are as follﬁ:ﬁ)_ 20 Process a) Exanples orqﬁw eagents for

deprotecting an al cot% of formula (Il1) are: 1) whe d is benzyl: (i)

hydrogen in the presence of palladi unfcarbon catal yst 191 . hydrogenol ysi s;
Pg

or (ii) hydrogen brom de or hydrogen iodide; 25 2) is a silyl
protecting group: (i) tetrab anmoni um f | uori de; WO 01/ 17956
PCT/ GBOO/ 03314 -27- (ii) aqud HymdH 6911 Gio®). ¢ aC| 3) when Pg is acetyl:

NMP, A
an - .
or CF3
OH

ii) R3SH, Pd(0), -

NaOMe, DMF, A (IIIc)
Scheme 2
The skilled reader will appreciate that the order of steps 1 and 2 in Scheme 2 may be
reversed.
R _ R*
X RSM.EtOH S
R NO, R NO,
R - - R
e . (e
Fe, HC,
EtOH.
' (V) (X=CD,
(Im)
]2) g-dJ-t-butylpyndme g NEHL
5 ' (IIIf)

Scheme 3
wherein M is an alkali metal. Suitable values for M include lithium, sodium or
potassium.

X is a leaving group, suitable values for X include halo, mesyl and tosyl.



i) mld aqueous base for exanple Iithiumhydroxide; or ii) anmonia or an
am ne such as dinethylamine. 5 The reaction can be conducted in a suitablé
sol vent suwehogodst OH, MeCH, acetonitrile, or DVSO and weweBmmsgnmi entl|y be
performed at a tenperature in the range.of -40 to 100C. Conpounds of
formula (11) may be prepared according to the follow ng scheme: Standard
HO Me CF E-OH, HZSO4 EO MeCF Protecting EO ¢ CF3 Et OAc soup 0 OH

Condi tions 0 OH ;Pg (11a) AcCl, (IM (H)|l Teéuene Aq UGH (For Pg= THE

Acetyl) i) (CQOC) (ﬂ%/eCFs DCI\/Iiisgi)

V) 2, 6-di-r-but |d| ne F DCM Schere E is a carboxy
protecting grou I tabl e va%ﬁw "E incl 6al kyl, such as nethyl
and et hyl . CorRjou dsNﬂ2 forB are comer |aINI'§a avai | abl e conpounds,
or they are knowR'in the literature, or they R'e prepared by standard
processes known gmajhe art. The synthesis of @igpounds of formula (1V) is
descri bed bel ow. 15 Process b Suitable oxidisin | ncl ude potassi um
per manganat e, OXONE, sodium periodate, tent--byt |de (as
solution in toluene), peracids (such as for exa EM or oper oxybenzoi c
acid), hydrogen peroxide, TPAP (tetrapropyjanmoni um perruthenate) or

oxygen. The reaction may be conducted in allsui sabl e sol vent such as ether,
20 DCM MeOH, EtOH vvaterR:‘)é@i(PcNaa%ld orlm xgures of two or nore of these

sol vents. The (m
J‘QICF

(IIIh)

Scheme 4
X is a leaving group, suitable values for X include halo, mesyl and tosyl.
Compounds of formula (ITIa) and (IIXd) are commercially available compounds, or
5 they are known in the literature, or they are prepared by standard processes known in the art.
Process ¢ '

The reaction can be conducted in the presence of a suitable coupling reagent. Standard
peptide coupling reagents known in the art can be employed as suitable coupling reagents, for
example conditions such as those described above for the coupling of (lId) and (IV), or for

10 example dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as
dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for
example triethylamine, pyridine, or 2,6-di-alkyl-pyridines (such as 2,6-lutidine or
2,6-di—tert-butylpyridiné) or 2,6-diphenylpyridine. Suitable solvents include DMA, DCM,
benzene, THF, and DMF. The coupling reaction may conveniently be performed at a

15 temperature in the range of -40 to 40°C,

Compounds of formula (IV) are commercially available compounds, or they are '
known in the literature, or they are prepared by standard processes known in the art, for
example they may be prepared by oxidising compounds of formula (IIIf) (with the aniline
protected with a suitable protecting group) under standard oxidation conditions, for example

20 with hydrogen peroxide or meta-chloroperoxybenzoic acid (followed by de-protection), or
they may be prepared according to the following scheme:



reaction may conveniently be perforned at a tenperature in the range of -40
to 100C° Conmpounds of fornmula (I11) may be prepared according to the
fol | oW Ng sqhgBFese\O 01/ 17956 PCT/ GB00/ 03314 .28 R4 R4 GeriaBeokasia- Cl) .
ANJLCF, 2,6-di-t-butylpyridine, Ri Ng3gDCIVI R R OH (tea) (111% ICl
Either 1) R3SH CuCl (or Cu20), R4 NWP, Aor RNCF3 ii) R3SH Pd(O, R
HOH4 NaOwe, DMF, A (M) Scherme 2 The skilled reaéiﬁl%rvm Il appreciate that
the order of steps gs and 2 in Schene 2 fay be r%}fﬁsﬁﬁ%"{w’f%‘):x' .. R33M
EtOH NC2 R NO2 R (tea) (LiTe) Fa AL, EG XY, Res (i)
\ 2,M-t-butyl py ne, R—_ISt(i]If) erre 3 NMPA . VD
N NH, or
R s R ii) R3SH, Pd(0),
(IVa) (IVb) NaOMe, DMF, A

Scheme §
Compounds of formula (IVa) and (V) are commercially available compounds, or they

are known in the literature, or they are prepared by standard processes known in the art.

5 If the resolved acid of formula (V) 1s required it may be prepared by any of the known
methods for preparation of optically-active forms (for example, by recrystallization of the
chiral salt {for example WO 9738124}, by enzymatic resolution or by chromatographic
separation using a chiral stationary phase). For example if an (R)-(+) resolved acid is required
it may be prepared by the method of Scheme 2 in World Patent Application Publication No.

10 ‘WO 9738124 for preparation of the (S)-(-) acid, i.e. using the classical resolution method
described in European Patent Application Publication No. EP 0524781, also for preparation of
the (S)-(-) acid, except that (1S,2R)-norephedrine may be used in place of
(S)-(-)-1-phenylethylamine. The chiral acid may also be prepared by using the enzymatic
resolution method as described in Tetrahedron Asymmetry, 1999, 10, 679.

15 Process d)

This coupling may be achieved optionally in the presence of a base for example
triethylamine, pyridine, 2,6-di-alkyl-pyridines (such as 2,6-lutidine or
2,6-di-tert-butylpyridine) or 2,6-diphenylpyridine. Suitable solvents include DMA, DCM,
benzene, THF, and DMF. The coupling reaction may conveniently be performed at a

20 temperature iﬁ the range of -40 to 40°C.

If not commercially available, the necessary starting materials for the procedures such
as thaf described above may be made by procedures which are selected from standard organic
chemical techniques, techniques which are analogous to the synthesis of known, structurally
similar compounds, or techniques which are analogous to the above described procedure or

25 the procedures described in the examples.

For example, it will be appreciated that certain of the optional aromatic substituents in
the compounds of the present invention may be introduced by standard aromatic substitution
reactions or generated by conventional functional group modifications or interconversions

either prior to or immediately following the processes mentioned above, and as such are
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trichloride) under Friedel Crafts conditions; and the introduction of a halogeno group.

10 Particular examples of modifications include the reduction of a nitro group to an amino group
by, for example, catalytic hydrogenation with a nickel catalyst or treatment with iron in the
presence of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or
alkylsulphonyl using, for example, hydrogen peroxide in acetic acid with heating or
3-chloroperbenzoic acid. Particular examples of _functiohal group interconversions are for

15 example conversion of an aniline into a halophenyl by, fér example, diazotization in the
presence of cupurous halides.

It is noted that many of the starting materials for synthetic methods as described above
are commercially available and/or widely reported in the scientific literature, or could be made
from commercially available compounds using adaptations of processes reported in the

20 scientific literature.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and svitable methods for protection are known to those
skilled in the art. Thus, if reactants include groups such as amino, carboxy or hydroxy it may

25 be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection

30 conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
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A suitable protecting group for a carboxy group is, for example, an esterifying group,

for example a methyl or an ethy! group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for é_xample a ¢-butyl group which may be removed,
for example, by treatment with an acid, for exaxhple an organic acid such as TFA, or for
20 example a benzy! group which may be removed, for example, by hydrogenation overa
catalyst such as palladium-on-carbon. |
~ The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemicat art.
In cases where compounds of formula (I) are sufficiently basic or acidic to form stable
25 acid or basic salts, administration of the compound as a salt may be appropriate, and
pharmaceutically acceptable salts may be madé by conventional methods such as those
described following. Examples of suitable pharmaceutically acceptable salts are organic acid
addition salts formed with acids which form a physiologically acceptable anion, for example,
tosylate, methanesulphonate, acetate, tartrate, citrate, succinate, benzoate, ascorbate,
30 o-ketoglutarate, and o-glycerophosphate. Suitable inorganic salts may also be formed such as
sulphate, nitrate, and hydrochloride. )
Pharmaceutically acceptable salts may be obtained using standard procedures well
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Suitable in vivo hydrolysable esters of a compound of the formula (I) containing a

hydroxy group includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers.
Examples of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxymethoxy. Other in vivo hydrolysable ester forming groups for
25 hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and
carboxyacetyl. Examples of substituents for benzoyl include morpholino and piperazino
linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl
30 ring.
In vivo cleavable prodrugs of compounds of formula (I) also include in vivo

hydrolysable amides of compounds of the formula (I) containing a carboxy group, for
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PDH kinases for use in assays, may be cloned and expressed in a similar manner.

For expression of rPDHKII activity, E. coli strain M15pRep4 cells were transformed
- with the pQE32 vector containing rPDHKII cDNA. This vector incorporates a 6-His tag onto
the protein at its N-terminus. E. coli were grown to an optical density of 0.6 (600 nM) and
25 protein expression was induced by the addition of 10 uM isopropylthio-B-galactosidase. Cells
were grown for 18 hours at 18°C and harvested by centrifugation. The resuspended cell paste
was lysed by homogenisation and insoluble material removed by centrifugation at 24000xg for
1 hour. The 6-His tagged protein was removed from the supernatant using a nickel chelating
nitrilotriacetic acid resin (Ni-NTA: Quiagen Ltd.) matrix (Quiagen) which was washed with
30 20 mM tris(hydroxymethyl)aminomethane-hydrogen chloride, 20 mM imidazole, 0.5 M
sodium chloride pH 8.0, prior to elution of bound protein using a buffer containing 20 mM
tris(hydroxymethyl)aminomethane-hydrogen chloride, 200 mM imidazole, 0.15 M sodium
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20 total volume of 80pl and the plates incubated for 90 minutes at ambient temperature. The
production of reduced NAD (NADH) was established by measured optical density at 340nm
using a plate reading spectrophotometer. The EDso for a test compound was determined in the

usual way using results from 12 concentrations of the compound.

(b) In vitro elevation of PDH activity in jsolated pri cells
25 This assay determines the ability of compounds to stimulate pyruvate oxidation in
primary rat hepatocytes.

Hepatocytes were isolated by the two-step collagenase digestion procedure described
by Seglen (Methods Cell Biol. (19762 13, 29-33) and plated out in 6-well culture plates
(Falcon Primaria) at 600000 viable cells per well in Dulbecco’s Modified Eagles Medium

30 (DMEM, Gibco BRL) containing 10% foetal calf serum (FCS), 10% penicillin/streptomycin
(Gibco BRL) and 10% non-essential amino acids (NEAA, Gibco BRL). After 4 hours
incubation at 37°C in 5% CO,, the medium was replaced with Minimum Essential Medium
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The capacity of compounds to increase the activity of PDH in relevant tissues of rats

‘20 may be measured using the test described hereinafter. Typically an increase in the proportion
of PDH in its active, nonphosphorylated form may be detected in muscle, heart, liver and
adipose tissue after a single administration of an active compound. This may be expected to
lead to a decrease in blood glucose after repeated administration of the compound. For
example a single administration of DCA, a compound known to activate PDH by inhibition of

25 PDH kinase (Whitehouse, Cooper and Randle (1974) Biochem. J. 141, 761-774) 150 mg/kg,
intraperitoneally, increased the proportion of PDH in its active form (Vary et al. (1988) Circ.
Shock 24, 3-18) and after repeated administration resulted in a significant decrease in plasma
glucose (Evans and Stacpoole (1982) Biochem. Pharmacol.31, 1295-1300).

Groups of rats (weight range 140-180g) are treated with a single dose or multiple
30 doses of the compound of interest by oral gavage in an appropriate vehicle. A control group of
rats is treated with vehicle only. At a fixed time after the final administration of compound,

animals are terminally anaesthetised, tissues are removed and frozen in liquid nitrogen. For



reconbi nant protein in Escherichia coli. (E Coli), was found to display
PDH ki nase activity. In the case of the rPDHKII (Genbank accessi on nunber
U 10357) awdekbsef ragnent encodi ng the protein was isol pcedBmywsf@R from rat
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Treatment of an animal with an active compound results in an increase in the activity

of PDH complex in tissues. This is indicated by an increase in the amount of active PDH -
(determined by the activity of untreated extract as a percentage of the total PDH activity in the
25 same extract after treatment with phosphatase). '

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of the formula (I) as defined hereinbefore ora -
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, in association with a
pharmaceutically acceptable excipient or catrier.

30 The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular,

intravascular or infusion) for example as a sterile solution, suspension or emulsion, for topical



phosphate buffer pH 7.0, I OrM et hyl ene gl ycol - bi s((3-am noet hyl
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" cont ai ni ng®%3%dn vivo hydrolysable ester thereof, for use as a medicament for producing an elevation of

20 PDH activity in a warm-blooded animal such as a human being.
Particularly this is a compound of formula (I), or a pharmaceutically acceptable salt or
an in vivo hydrolysable ester thereof, for use as a medicament for treating diabetes mellitus in
a warm-blooded animal such as a human being.
In another aspect of the invention, particularly this is a compound of formula (I), or a
25 pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, for use as a
medicament for treating diabetes mellitus, peripheral vascular disease and myocardial
ischaemia in a warm-blooded animal such as a human being.
Thus according to a further aspect of the invention there is provided the use of a
compound of the formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable
30 ester thereof in the manufacture of a medicament for use in the production of an elevation of

PDH activity in a warm-blooded animal such as a human being.



conpound to be tested at the required, concentration in 0.1 % DVSO. Control
wel |l s contained 0.1% DMSO only and a maxi num response was determ ned usi ng
a 10 pM t npgbheieds of a known active conmpound. After a pceGBoi3adsi on peri od
of 40 mnutes at 37C in 5% C02, cells3g0 were pulsed with sodi um pyruvate
to a final concentration of 0.5mM (containing 1-14C sodi um pyruvate
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2g/ M each of . .
J diabetes mellitus, peripheral vascular disease and myocardial ischaemia in a warm-blooded

animal, such as a human being, in need of such treatment which comprises administering to -
said animal an effective amount of a compound of formula (I) or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester thereof as defined hereinbefore.

25 As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular disease state will necessarily be varied depending on the host treated,
the route of administration and the severity of the illness being treated. Preferably a daily dose
in the range of 1-50 mg/kg is employed. However the daily dose will necessarily be varied
depending upon the host treated, the particular route of administration, and the severity of the

30 illness being treated. Accordingly the optimum dosage may be determined by the practitioner
who is treating any particular patient.-



5 | eupeptin, pepstain A and aprotinin. Extracts are centrifuged before
assay. A portion of the extract is treated with PDH phosphat ase prepared

from pi g heggé giPyset he method of Siess and Wel and: (Eur. phry@ideeiain (1972)
26, 96): 20 t1 extract, 40 }d phosphatagg_(1:20 dilution) Pbl na final

vol ume of 125 1 containing 25 nmM magnesi um chloride, | nM cal ci um chl ori de.
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2- mer capto fﬁ&qt'ﬂ“!ﬂﬁﬂ magnesi um chloride pH 7.8. AAT is prepared from
pi geon Iivgérttsﬁgy? e nethod of Tabor et al. (J. Biol. Chem (1953) 204,
127). Thei)igsubiniof acetyl CoA formation is deternined by the rate of
reduction @f. AABS which is indi.cated decr.ease in tical density at
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t hat  sodi uplitéfclamidsytalbatantide; sthetsfishohylomad)ne extraction buffer and added to
t he phosphatase_ i ncubati.on to a_  final congcentration of 5nM Treat nent of
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- of PDH CO”N&??@ntsrﬂeﬁigﬁéﬂs%duI@ﬂhﬁ absdrptiof 'of?lh@&e pRonPtlle InfGSHiRA@S6 cxAmple€ anmount

of active P determ ned by the activity of untreated extract as a
per cent aged@bos®le total PDH activity in the 25 sane extract after

treat nent %Qﬁ‘péég nﬁbﬁfé ' ect of the invention
there is pﬁo’{% Iggg ap gr na%:%outlcgfﬁkgg%%%ggﬁ%h%ﬁ{cgﬁﬁg’onpri ses a conpound
of the f or vikbther dgenta usedd6 treatdactic naidachid;ore or a pharnaceutical ly

accept alke 2 Or gﬁf MARYIY drol ysabl e ester thereof, in association
with a q%h‘é@%&%&@?ca H“é‘?:‘é’g‘é?a te excipient or carrier. 30 The

caqnposi t i oviiipHpid beweringagénts: m sui t abl e for oral adm nistration, for- exanple
as a tablgt or capsule, for renteral ipjection (including intrayenous,
subcut aneotfe 28R HHG o] °§’F°,“a8'i é\?%?éﬁ G‘F‘Qée“@ e%‘?“g‘éﬁa]% Hisegsg puch,ag a3pidn, s
steril e sopdtox@fpllingtHBRRHI;dAdBf €enul sion, for topical WO 01/17956

PCT/ GB00/ 03314 _-38 adnministration for exanple as an ointnent or cream or

for rectal®dB@Mifestration for exanple as a suppository. In general the

above cogPOSi i A salPibole the compsimts ddtindd GPRY PR HbntfBR MRS interest for their
ability to elevate the activity of PDH. Such compounds of the invention may therefore be
useful in a range of disease states including diabetes mellitus, peripheral vascular disease,
(including intermittent claudication), cardiac failure and certain cardiac myopathies,
myocardial ischaemia, cerebral ischaemia and reperfusion, muscle weakness,

25 hyperlipidaemias, Alzheimer’s disease and/or atherosclerosis. Alternatively such compounds
of the invention may be useful in a range of disease states including peripheral vascular
disease, (including intermittent claudication), cardiac failure and certain cardiac myopathies,
myocardial ischaemia, cerebral ischaemia and reperfusion, muscle weakness,
hyperlipidaemias, Alzheimer’s disease and/or atherosclerosis in particular peripheral vascular

30 disease and myocardial ischaemia.

In addition to their use in therapeutic medicine, the compounds of formula (I) and their
pbarmaceutically acceptable salts are also useful as pharmacological tools in the development

and standardisation of in vitro and in vivo test systems for the evaluation of the effects of



usi ng conventional excipients. The conpositions of the present invention
are advantageously presented in unit dosage 5 form The conpound will
normal |y Rgoaflithssi sStered to a warm bl ooded ani mal at a woT/GBOWE14 W t hin
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Accor di ng to urt provi ded a
conpound of e’"Y%EgnT"QﬁE)o?fﬂ%@L% %ﬁé’gmceu%‘flgg%?€%§p?§gﬁeﬁ§alt or an in
Vi vo hydivblchswiMsestad ethedwise: eof as  def i ned her ei nbefore for use in a

met hod of treatnment of the huma I, | t hera V& have found

t hat cén&%‘%ﬁaﬁg’mmﬁs&}%ﬂ 6}24:? P% MP&%‘E Y are

t her ef or gmBfent t@:hﬁ‘é’rﬁﬁxte hais, 2P ienpetafélindhe aageof 18135°C aﬂiﬁfd&eﬁi s. 15 A

further feature of the present invention is a conmpound of formula (1) and
phar nac e atmosphersof 48 inepi2apsuch 85a88M0r i n vi vo hydrol ysabl e esters ther eof

for use ?@a&%ut | Caﬁ?d% SR BVRPARYdroYs thilindsit sﬁpﬁﬂéﬂé@%ﬁ%ﬁ of ulvet a (1),

or a pha y acceptabl e salt or an in vi voégédrol ysabl e ester
t her eof , whcartigkous psing Fwsthiry evaporator gndep redueediprrysuat (6OD40HQ Perals4-5-30 PDH

activi in as a human being. Particularly this.
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ester thereo or use. ,as_a . nedicanent for, treati di ab tus,
perip her é‘IhCW%FéQﬁﬁ%'ia“’Gii ina@Qml dispasahic. syrigge,and SPMH?QP?W“%% Pﬁ%ﬁ? oded

ani malys Vitiafd, mrc@etmonﬂmmaﬁa&r@a fifnel"Mega Bohd HRit SE'S TMéga of the
|nvent|on there 1's provided the use of a conpound of the for g a(l), or a

phar mce@h@:ﬁlﬂ"yls a trademagh; wheee ) Biolgge eastrifge i referrady o fhis peansp s Cest er
ther eof . bhelififig RPNHE PCititaC o0, pariSRAizE 3TBHM, Qhpplichy BickdS, a¥idisies of on of an
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WO 01/ 1791?6x€6i$1 EBW0A 08 Sireet Exgended;Hiharlottesvilleli iy 22992aU8 44 t her aspect of the

| nventi Or("i } where a bﬁerﬁ E?u\( dl tlpl%fe'ﬁ%s td) thlsameans a “Hydromatrix” extraction cartridge
20 for adsorption of aqueous material, i.e. a polypropylene tube containing a special grade of
flux-calcined, high purity, inert diatomaceous earth, pre-buffered to pH 4.5 or 9.0,

incorporating a phase-separation filtering material, used according to the manufacturers
instructions, obtained from Varian, Harbor City, California, USA under the name of “Extube,
Chem Elut”; “Extube” is a registered trademark of International Sorbent Technology Limited;

25 (v) where an ISOLUTE column is referred to, this means an “ion exchange” extraction
cartridge for adsorption of basic or acid material, i.e. a polypropylene tube containing a
special grade of ion exchange sorbent, high purity, surface to pH ~7, incorporating a
phase-separation filtering material, used according to the manufacturers instructions, obtained
from Varian, Harbor City, California, USA under the name of “Extube, Chem Elut,

30 ISOLUTE”; “Extube” is a registered trademark of International Sorbent Technology Limited;
(vi) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;



conpound of the formula (1), or a pharmaceutically acceptable salt or an in
vivo hydrolysable ester thereof in the manufacture of a nedicanent for use
in the treatw@pi179d di abetes nmellitus in a warm bl ooded agtEsmssd as a
human being. 5 . Thus according to a fuighher aspect of the invention there
I's provided the use of a compound of the forrmula (1), or a

n Cia : . ¢
it ho. man Gl PROER YA dafly fabioR hultb HhafedbEloRinks B sfiind i ©0
mel | itus, masysppitealddta;vascul ar di sease and myocardial ischaemia in a

bl ooded..ani.nal h b bei ng. .10 Al ' t h
feature. of CHNDAAR AR B1VER < RUPretl pi e gitios epstRE sf Wrighefn bF Riyaiee
el evati on gf difigkhtpedckssideyvelopineht; WrdpatdibMORas repBatd®If mode mhtefial voasRetjiived;bei ng,

in need_of such treatment which conprises adm nistering to said ani mal an

ef fectivé Sibuhare given, NNIB daigitnia thy form ofdelts valups for majos disgnestie pratens; giyen
accept abl e; mi@ibnlj(?%ﬁﬁ eéﬁﬁwg{ﬁdtrﬁgwflgnaatﬁﬁ@%)f&gﬁ iftéthaldBndih] ned

her ei nbefore. 15 Accor gto a e invention there is
provi ded adeteniined ap 800 MEziising penficuterio disnethyl Sulphoxide (DMShdgrabsalvmevnlessi nal |

h h hei. ' d_of h . whi '
e s o PP bR el R B i oot S R oo,
(1) or a ph@DOh estiplif@tdngtan® (B RicdIVen ifi 8zt ADdesipnatedan/irdDatiystomnywtith kechest er

t hereof _as defjned _hereinbefore. 20 According to a further feature of the
i nvent i df AhRssigRMENtis WA ed a nethod of treating diabetes mellitus,

“peri pher al yapéhibasy€bsIeAHR trichsiNhARMES ST uRifs 1A ByAbdlare uddy; M bl ooded
ani mal, such as a human being, in need of such treatnent which conprises

adni ni st er {¥edyeed prepsyres aregivendas abyolute pressures ipPascalpPa); eleyaisd pressusss afeor mul a
(1) or a PERENRCAHS frédshas ffAPt abl e salt or an in vivo hydrol ysabl e ester

t hereof as q_efi ne h.erei n?)efgré. 25 As stated above the size of the dose
requi red f euii) solvent rationiare givies imyolpme pyolime (W) termspat ment of a particul ar

di sease st ak ' | var | ndj n,the hast, treated,

t he routlé @#iﬁargﬂrsn!; ,L%Fg? ‘?Q??@#rg#dl b‘ﬁ%&s&é%grrog? §§@? OWee TEPR @glgs B |°n°6'°ﬂ° t ed.
Pr.ef er abl yionaisakionl (CDdoede using atdivectreapgsareqirote; wllersindicgted Sordsntibn yasleffédeadever
the daily dose will nec arily be.varied pendi ng u he host treated,
the parti cBy aPeHP8dRa p&gg?ﬁt ﬁtPé‘ttf"gtbP’g{‘Ee“ W@Eﬁé%ﬁ@&@f%gwws%%l ness
“bei ng tr eaie@ivedeadralily) ohly ibdiavite indidate SRTARAt MY akGepliica alidl ALY t he
practitioner who is treating any particular patient. WO 01117956

PCT/ GBOO oatherwise stated the value quoted is (M-H)";

- 20 (xiv) Oxone is a Trademark of E.I. du Pont de Nemours & Co., Inc., and refers to potassium

peroxymonosulphate;
(xv) The following abbreviations are used:
ether diethy] ether;
DME N,N-dimethylformamide;
25 DMA N,N-dimethylacetamide;
TFA trifluoroacetic acid;
NMP N-methylpyrrolidin-2-one
SM starting material;
DMSO dimethylsulphoxide;
30 EtOAc ethyl acetate;
MeOH methanol;

EtOH ethanol;



The el evation of PDH activity described herein may be applied as a sole
therapy or may involve, in addition to the subject of the present

i nventi on,w@n179¢ nore ot her substances and/or treat neptEGBMABEI4CON] Oi Nt
treatment may be achieved by way of [jgg.sinmultaneous, sequential or
separate adm nistration of the individual conponents of the treatnent. For
5 exanple in the tpEgt ment &Ehlgxio?&?ﬁﬁé ahE! 11 tus chenot herapy may include
the follow ng main “Categories o reatment: i) insulin; ii) insulin

secr et agogue agentEHResi gnewtrahydsifuranilande i nsul in secretion (for exanple

gl i bencl amde, talbutam de . other. sul I : I

hypogl ycmv@%@ﬁ‘%&@%ﬁ%"@f%ﬁﬁ%&%ib%@@ %Pfr.]% I ohléél;egif@l)‘heégent S

desi gnedclhgfis®fic® behadaiiosd thitithyinditated sireschethisayrdféretd the est i ne (for

exanpl e acarbose); v) agents designed to treaj. conplications of prolonged
hyper gﬁydﬂé‘rﬁ@)‘c*zmi)(%fﬂf&mmaé depicter l“@'t“?‘@%l{n'l actic acidaemia; 15 vii)
inhibitors of fatty acid oxidation; wviii) lipid |owering agents; iX) _
agents used to treat coronary heart disease and peripheral vascul ar di sease
such as Exmnpled pentoxifylline, cilostazol; and/or x) thianine. 20 As

stated aRqv. . i j nr Q11 b R\deRin qd Nt er est
for thei R i syl f%ﬁ% fg'gﬁc%%ﬁ%% t he

i nventi on may~Bitellkimgen paroxides@dunl dfa 5:6M selgidondifi deiage)awas addedites i ncl udi ng
di abetes L1 i ral. vascul ar . di ' i intermttent

cl audilgaf‘?q"ﬂs}fﬂ“,éf@'ﬂi&gé*ﬁ%ﬁr -#@Ytgﬁsafﬁhgy{pgﬁeﬁﬁ 'd‘rﬁ | 83‘%%’%‘% ﬁ’lg'gs, myocardi al
i schaem giflvefpRipardmids Viatbsd B (0231 gY aad e FO-chimphorsuiphoniiceacidi@0d@ grin 25

hyper | i pi daem as, Al zhei ner! s di sease nﬂé r at‘Pﬁr sclerasis. Alternatively
such confenefpsm (5@@),@%%{%}\{%%&“ 8?'Eﬂs' a‘g"’{nﬁﬁﬂ Y6F "M ¥ESse states
i ncl udi ngy pRbLRRGH fid tNeRGdeAas piltifie@PS ohrdrdlegraphly @ aisilics geliMégaBond |
claudication), cardiac failure and certain cardi ac nyopathjes, rra/ocardi al
i schaeni Elut eelumap eluting with S507a-EQAs / isohexans (o sye mﬁﬁ%@@%ﬁﬂ@é:ﬁ? as

nyper |l e sl IR dRobiSasa ACHSel, SHSLPEG| AoaR2len Bar i cul ar

peri phéral "vascul ar di sea ocardi al ischaem a. In_addition to
their uséH),rS.(H{‘ﬁetﬁa(mdl'lDde&il&Dn'é'ls@h%b@ﬁéé@rﬂéﬁs%ﬁﬂsdmﬂW: 879 and their .
pharmaceutically acceptable salts are al so useful as pharmacol ogi cal tools
in the devel opnent

Examples 2-8
Following the procedure of Example 1 and using the appropriate starting materials the

20 following compounds were made.



and st andardi sati on of

of  the effects of WD 01/17956 PCT/ GBOQ 03314

i n | aborat okyo gH79&l S such as cats,
as part of the search for

new t her apeut
illustrated by the followng non-limti

J p
| ed over

rabbits,
agents.
exanples in

dogs,

'#g.

whi ch,

ven in degrees Celsius (O;
tenperature

that is,

anhvdr ous

pumsuln

n
oper at

C

in vitro and in vivo test systens for the eval uation

-41 el evators of PDH activity
TonKey Speryi@hod/nsily

The invention w?fl

unl ess stated

m ce,
ow be

i ons

at a tenperature

ap
hat e;

otherwise: 5 (i) tenperatures are gi
were carried out at roomor anbient
in the ra 9'Cohipotma aNd UNnder an
argon; (ii lganic salutions were
evapor at i (BpNi{dMethylsdphieyl«3F ed
reduced pr ¥ 400 al s;
t enper at urfe of fﬁﬁ'("?%gg lQ"(“lyﬂz)e chro
on silica [gel; hyd[rbﬁy-lzauetmylety:{mat ogr
gel pl ates| V\,fer, a silica, Mega Bond
means a c Ium"&ti‘fﬂ‘%ﬂ'?ﬁaﬁ

o0Li62 (ss3H)y 286 (HBH).Y e

75776 Ry LR e
p) H),(9194Cbrs\\EH) Car r
El ut columm is refe€

g or 50 g of silica

rred
of 40

alsh chr(
i ed out
t

it h
mat ogr a
on sil
o, this
m cron

MethihZlef

bhy
ca

particle | RIR-[4Ethy16Aph T Poa a1 81 B3, T SR X0 Ry e
and suppor /l'()f/ a[ oro}lus di sc, obt g nedﬁ’lSH) rom&VaI;q an,} Har bor ty,
Californig, U$ hlotephesstie- " Meg4q Hﬁw&9ﬂm,tll'95308-ﬁé@a Bond|Elut" ik a
t rademark; vvh( 3 tridge d nmeans |a cartrj dge
cont ai ni ng KP sﬂzl ca, 88323' parti c%lﬁ? 3@ g%)rrz/%?suppl i ed|by Bi otjge,
a division of trmnmxolﬁopqnamldi:SOO Avor| (bisy HE), SJBStsamtﬁd,lHﬁharl ottegsville,j VA
22902, USA (iv) where a Chem El ut C%ﬂ@ iz eferred td, this|{neans 4
Hydronat rlii X" |extraction cartridge s orption of aqueoﬁns mat erj al ,
i.e. a polyﬁyomwrm-mm@lm@lwong po@(@esmal 69(@§H) of’ JésUX-  Meth 2
hi gh puritly, fnert di atomaceous eart pre- buf f er ed gH 4.5 ¢r 9.0,
i ncor por atfi ng| & B 2nhudroe2f i | t?e711'2}§5 fmﬂéi)»397-3 1Qsed according t the
nmanuf act urfer s | pefigi-84%.1 ons, obt ai ng bar City] Califdrnia,
USA under |t he nae%o " Extube Chemqugf W\@ég’?ﬂg #% a registered
t rademar k |of mﬂnomlmp?nmdSorbent 'Ie(d,hﬂbl ogy Limted, 25 (v) pvher e an
| SOLUTE cd Y 1 TS f Texrt f~Arett
cartridge .:‘_sl(:)‘]r 5‘95’8#%?‘?%‘#7 T*thl%”?é éclq Ualﬁ)ﬁggr( élfﬁ")’ii %§2pol Mé‘gb dne
t ube cont gini 1g1chlor@pafyl]a2-hgdra@e2-of |(ammng@;1gn)sm@ent, hi gh|purity,
surface td pH|- porating a aratlonflltering at eri al|,
used accor|di n§™€ B’yl'ﬂégﬁanuf acturers lﬁétgi obtained from Vari gn,
Harbor Citly, Calfiofpfdpanarhidd under tlhe name of " Extube, Chem El ut,
6° | (R)-N-[2-Chloro-3-(1- 1.61 (s, 3H), 2.83-3.02 (m, | 461 Ex 72

oxothiomorpholino)-4-(methyl- | 6H), 3.38 (s, 3H), 4.19-4.28

sulphonyl)phenyl]-2-hydroxy-2- | (m, 2H), 7.94 (d, 1H), 8.07

methyl-3,3,3- - | (ors, 11D, 8.23 (d, 1H), 9.95

trifluoropropanamide

7* | R)-N-[2-Chloro-3(1- 1.13 (t, 3H), 1.62 (s, 3H), 475 Ex 65

oxothiomorpholino)-4-(ethyl- 2.85-2.89 (m, 6H), 3.43-3.50

sulphonyl)phenyl]-2-hydroxy-2- | (q, 2H), 4.17-4.27 (m, 2H),

methyl-3,3,3- 7.93 (d, 1H), 8.11 (brs, 1H),

trifluoropropanamide 8.27 (d, 1H), 9.96 (brs, 1H)




30 I SOLUTE' '; "Extube" is a registered trademark of International Sorbent
Technology Limted; (vi) in general, the course of reactions was followed
by TLC anqyé@pbhicon tines are given for illustration optycaiasgisll7956

PCT/ GBOO) 03314 -42 (vii) final produgés had satisfactory proton nuclear

magnetic resonance (NVR) spectra.and/or mass spectral data; (viii) yields
are given for illustration only and are not necessarily those which can be
obt ai ned by dili gent process devel opnent: preparations were

repeated if
nor e nat I(R)qu.@mbaqqi., 5 (ix) 1\1\1‘79125@,\&]) 1.6\, dau89i s jBExThe flor m of
delta va) ueq for_ major diagnostic proton in parts per mllijon
(ppm re} ati \pgotp@mpg{ t‘ﬁyl si | arlé ﬁxﬁs(bﬂ'g éj'ﬁ'l nt er pal st apdard,
determined 4§ t(lsgiggg eLtﬁles@(ﬂﬁm’\d 1s4pphoxi de [ DMSO- S§) as
sol vent nl e hervm se |n I'catgd, other solvents (Where iphdicateq in the

text) influg @Y@I@Eﬂ-&m@b‘3§kﬂ-oroform2ﬂm@1éﬂ BBubH ng constpnts (J) are
given in| Hz; an ar or r n ( an assi gnnent
i s made; (x) tm?uem czﬁmsyngol S havetﬁ’%gll@ ggﬁgf’%alnl?yns; SI units anpd

synbol s fre|used; (xi) reduced prg

Pl e TR e ooy e
(x1i) sol Peofect phipingd by,pdditg te xg$i) Y TS'(xiii)

Mass spetpodudt Was aﬁﬁiﬁmw&vdmmeraas&ﬁ&pmﬂﬂplenemyle@é pol&k @dsmummevol ts in
the chenjcal ionisation (Cl) node using a direct exposur probe wher e

i ndi cat edRPWeMPWM achgrsilice &Biotags cagtiidgeeluting SRMePH/BIGM: ¢ 55t at om
bonbar ?me 38““1;% ge,qﬁ ghggcga{ta@totséé%@mdge%tdtﬁﬁ 109/MEBA / ERSA:. 01 Ven;

generally, on I ndicate the parent nass are reported and unl ess
ot herw se stated t he vaI ue quoted is (MH) 20 (xiv) Oxone is a Tradenmark of
E. 1. du Ront ld Nenours & Co., Inc., and refers to potassium

per oxyno te (xv) The foI I ovm ng abbreV| at I ons are used: ether

di et hyl J pl] 3,303-di et hyl acet ami de;

TFAtrIfl%LPoarCoe%ﬁa%n cid;, NW N—rrethylpyrrolldln 2-one

10 Hydrogen peroxide (15 ml of a 30 wt. % solution in water) was added to a solution of
(R)-N-[4-ethylsulphanyl-2,3-dichlorophenyl]-2-hydroxy-2-methyl-3,3,3- trifluoropropanamide
(Method 1) (1.88 g) in glacial acetic acid (26 ml) and the mixture was heated at 95°C for 1.5
hours then cooled. EtOAc (200 ml) was added and the mixture was washed with saturated
aqueous sodium hydrogen carbonate solution (4 x 200 ml) and brine (250 ml) then was dried.

15 Volatile material was removed by evaporation and the residue was purified by
chromatography eluting with 0-50% EtOAc / isohexane to give the title compound (1.71 g) as
a white solid. NMR: 1.1 (t, 3H), 1.61 (s, 3H), 3.5 (q, 2H), 8.02 (d, 1H), 8.31 (d, 1H); m/z:
392.

20 Examples 10-26 )
Following the procedure of Example 9 and using the appropriate starting materials the

following compounds were prepared:



SMstarting material; DVBO di net h' | sul phoxide; 30 Et OAc ethyl acetate;
MeECOH nethanol ; EtOH et hanol; WO 01/17956 PCT/ GBOO' 03314 -43 DCM

di chi or onet Rpwesn79ed THE tetrahydrofuran; and (xvi) wher edri@sooidd)
stereochem stry is quoted at the begi npig Eg of a name, unless further

clarified, it is to be understood that the indicated stereochem stry refers
to the 5 NH-C(O) C(Me)(CF3)(OH) centre as depicted in forrmula (1).
2

Example 1 (R)-
NMRy dr oxy- 2- met hyl - 3| sv8- SM

3- Dechl or of Bx Uﬁﬁ]ﬁuhahl n~-1uhenyl)
trifluoroy (24d—pi_o S BMsalliti on
(B¢ 3-Acetapidps2-ghdprgr i grﬁﬁ 3H), 1.9 (s, 3H), 747 | 481 Meth

I n decane)

R -N[2, Fdi _ = I - et hyl - 3,3, 3-

Eri)fl uE)r opf op na% g (pﬁlélp#ugm @h? gaw’yﬁégn%%ﬁ%-@g%ﬁb’sul %ho ilg ac| d
(0.018 g) |in phéwl)eﬁ-hydmxymnﬂﬂl)rl-ﬁhrdEi&ZZr(d;ﬂH),G.Md, 1) '\_red fof 18 hpurs.
by chr onat ar aSRy HREP PR e) o BB PP HRurm] el ut i g w th] o- 0%

by chronmatjogr _
Et OAc |. ijsmh m)nn-(mws-ﬂuhﬁM-ItIq&@mwmss(tozﬂ? g) a>4@ 15 \mege Fol id.

NVR (CDCl 3 + DVSO):. 1.21-1. 98;& Q-é 2.77-2.89 (n .
1H), 3.04-3.1 {‘hﬂflorfpbeny “IBhOD(YB | . %Gm(%l [ r%} 6l (d, 1H2 9. 7B (s,
phg,? &g&ﬂow B9 t he procedure of Fxanpl e{1 and| usi ng

1H); mz:
the approgria artlng rraterlals the 20 fol l owi ng conpounds yere ngde.

WD 01/ 17996 PC¥AcH0fuompopanamide Ex Conpound NVR nf a-SM 2

(Foroy . (7| SRRty 1 G agp SR ey PG ™ [t
hydr oxy- 2-]fet hyilpi®ngl)}2;3-dichlorbH) , 9 | 98D, (4825(c, ), 8.03 (d, mH;, pr opanafr de

' phenyl]-2-hydroxy-2-methyl- | 8.29 (d, 1H), 9.99 (brs, 1H)
3,3,3-trifluoropropanamide '
13 | (R)-N-[4-(2-Hydroxy-n-butyl- | 0.81 (t, 3H), 1.31-1.52 (m, 436 Meth
sulphonyl)-2,3-dichloro- 2H), 1.62 (s, 3H), 3.50-3.69 34
phenyl]-2-hydroxy-2-methyl- - | (m, 2H), 3.76-3.84 (m, 1H),
3,3,3-trifluoropropanamide ' | 0.81 (¢, 1H), 8.02 (d, 1H), 8.08
| (s, 1H), 8.25-8.29 (m, 1H),

10.01 (s, 1H)

14 | (R)-N-(4-Mesyl-3-fluoro-2- 1.62 (s, 3H), 3.35 (s, 3H), 362 | Ex2
chlorophenyl)-2-hydroxy-2- | 7.84-7.90 (m, 1H), 8.06 (s,
methyl-3,3,3- 1H), 8.13 (d, 1H), 10.01 (brs,
trifluoropropanamide "1 1H)

15 | (R)-N-(4-Ethylsulphonyl-3- 1.16 (t, 3H), 1.62 (s, 3H), 376 Meth
fluoro-2-chlorophenyl)-2- 3.38-3.46 (q, 2H), 7.85 (t, 1H), 27
hydroxy-2-methyl-3,3,3- 8.16 (d, 1H), 10.08 (brs, 1H)

trifluoropropanamide




3 (R)-N-[4-Ethyl sul phinyl-3- 1.08 (t, 3H),1.61 (s, 3H),

fl uoro-2-chl orophenyl ] - 2.83-2.94 (m 1H), 3.08-3.22

hydr oxy- 2wWEhtigdse3, 3, 3- (m 1H), 7.64 (d, 1H), 7.97 triPCDeBapmsganan de
(brs,1H), 8.05-8.09 (m 1H), 9.94 (bgs., 1H 4 2

(R) - N-[4-Et hyl sul phinyl-3-iodo- 1.09 (s, 3H), 1.61 (s, 3H),

360 Meth 27

468 Meth 28

2-chl orophenyl] 2 hydroxy 2- 2.71-2.85 (m 1H) 3. 07 3.19 nethyl-3,3,3- (m
(1% I\Z[ REAKES H),8§83|6?Uk/bllh 33
di chl or ophe iddb-z’-?chlmtdmnyi)-z- (d 3}5)1-3 58 @, lH;),sm-IId, 11, (d, ndthyl -3, 3, 3-
2 B33 cp. ( hrvore-EmemstSdo: i ofdastGIEND) - 4- (et hyl | o1, 338 ( f> 2
4.19-4. 2 $ AR RIpYd ayl]-2-h)droxy 2- (m 2H), 7.94 (d, 1H), 8J]07
met hyl - 3 -_(hrs 1H) 8 23 (d_ Q.05 trifluocrodronananide—Z.
(R - N-[ 2 1hI 6R)0N32(31010111°@$-£+ 3H)1 075 48, @85 013D, 293 |Slle5 | Meth
gij?ltoﬂlo(r)l ) b glr’im?)"ﬁ #Qﬁ" )@EW”W(‘#@ 735{03 Ezfé), iRy - 3, 3, 3-
7.93 (d,| 1 phdiylkﬁlp(ldnyﬁphehyb}-} t | 2HD, $okOdpr 13D Bdhidde 8.127 (d, [LH), $.96
(in: 6R] 1. Gorges gasmddsg o, oxoﬁ%m-;ﬁol Doy -4- 3H), 2,67 [(brm [6H).
(iSOpFODbls triffvorupkopatimiye | - 71;§.§9 (T‘ 1k2,1§.1f-§ 23 [ |
(brs. 16 *géi’zé{a_pheqw-sﬂwm@ o4 10 S G 10 95@5“5;%5?‘??2‘?;
DCM to riesi flieoai dihetBydbinidyl " | (2BHR S @2H) s05 6L 5
phenylsulphonYl]phenyl}-2_- 2H), 8.05-8.15 (m, 2H), 8.20
hydroxy-2-methyl-3,3,3- (d, 1H), 9.95 (s, 1H)
trifluoropropanamide |

19 | (R)-N-[2-Methyl-3-fluoro-4- | 1.61 (s, 3H), 2.05 (s, 3H), 7.50 | 422 Meth
(4-fluorophenylsulphonyl) (t, 2H), 7.62 (d, 1H), 7.66 (brs, 43
phenyl]-2-hydroxy-2-methyl- | 1H), 7.90 (t, 1H), 8.02 (m, 2H),
3,3,3-trifluoropropanamide 9.94 (brs, 1H)

20 | (R)-N-(2-Methyl-3-chloro-4- | 1.60 (s, 3H), 2.20 (s, 3H), 7.46 | 438 Meth
[4-fluorophenyl]sulphonyl (t, 2H), 7.60 (brs, 1H), 7.70 (4, 44
phenyl)-2-hydroxy-2-methyl- 1H), 7.99 (m, 2H), 8.20 (d,
3,3,3-trifluoropropanamide 1H), 10.03 (brs, 1H)

21 | (R)-N-(2-Methyl-3-fluoro-4- | 1.60 (s, 3H), 2.07 (s, 3H), 2.85 | 475 Meth
[4-N,N-dimethylcarbamoyl- (s, 3H), 3.00 (s, 3H), 7.66 (m, 52
phenyl)sulphonylphenyl)-2- " | 4H), 7.98 (m, 3H), 9.90 (brs,
hydroxy-2-methyl-3,3,3- | 1H)
triﬂuoropropananﬁde




2 Product was a m xture of two di astereoi soners,

pol ar di'astereoi somer. 3 Residue was purified on a 8g silica Biotage

Example 4 is the less

cartridge elgdbipogt?o MOH / DCM 5 4 Resi due was puri fied gig/@pas@ssil! i ca

Bi otage cartridge eluting 10% MeOH / Et
3-Di chl or o- 4- et hyl sul phonyl nhenyl ) - 2- hy
trifluoronronanam de 10 Hydrogen peroxide (15 m of a 30 w.

wat er) was

[ n'F

. Example 9 (R-N-(2
oxy 2-met hVl - 3. 3. 3-

% solution in

B foy .y g ARl PR
(R) - N-[ 4- e} B[ SRI-NHZhlere-30 el c hi or johietey 3 32A3RAdRY - 2- 187 hy! - 45 73-
trifl uorop} op3rgyxofifom oY %) gjsgggq}namﬁbﬁce ic aciq (26 )
and the mkturle was heated at 95C flor ‘1.5 hours then co¢l ed. EfOAc (0O
m) was adped |4methylsapkanyDpheayll2s +iD, M?ﬂ%&muﬂél,ed aqueoug sodi fim
hydr ogen chr bq X 2 50 i) then was fried.
15 Vol atil p mrﬁg&gafgwas y‘r?gh?'l(b:ged b eva@bmﬂl on ‘and t’he fesi due |was
purified by c Mﬂumm;mgiaaﬂh;deel uting 824 @, II-IBG%EMQAH{)/ | $ohexang to g|ve
the title - - (s,
3H), 3.5 (h o . T{O 26
Fol | owi ng he m@g@mjﬁ@pmm@mnpl e 93m:gi3ggi,rmi)tj1g2.gnproprl ate gtartihg
materials fhe} follow n nmpounds |wer e gare WD 01/ 17956
PCT/ GB0O/ 0B314 (ethﬂ%lﬂl@?"%éﬁhﬁbﬂha NIV (9173'1)8%/5 4494«14)2@»(3 Acet ani glo- 2- chl or o-
1.61 (s, 3H), . R 7 481 M eyl sul phonyl )] (t,
2H), 7.86 [m )(3?2 ?56,3411 phen(:a Pg)—&lié olj>s<l rre1 hyl -3, |1H), B. 22
(d, 1H), 8|40 OPan@n@etrlfl uor&a%ﬁr(dplﬂhﬁﬁdébrﬂlgﬂ) (bts, 1H), [9.9
(brs,lH) 1 1O ot -5 I‘, 24H) 44pP Met h
(4-f1 uor op )(RWH%% 3;(139 u‘rﬂy%ﬁ tini‘%nof%ﬁss o[50s " “TEx73
phenyl ) - 2- hy di diox mmmﬂ;oumo)w) 3 3 ﬂf)rsnd-tem(mpmpanam je 12
(R)-N-[4-(2H3 r oxye m 08 Ex 44| 1
sul phony | 2, ? Pé%’ﬂ’iﬁ“é’lh"@a%l’ q182 (%@Z'Qib 8“'81?'5 OiH)
pheny! ] - 2- hyds HydrdoxyRimethyl-38,29 (d.(mlbin, 79198, 1(14) §14H
triflooropropanamide (brs, 1H), 8.30 (d, 1H), 9.95
_ (brs, 1H) -
1 25 | (R)-N-{2-Fluoro-3-chloro4- | 1.6 (s, 3H), 2.8 (s, 6H), 3.0 (s, | 495 Meth -
1t [4-(N,N-dimethylcarbamoyl) | 3H), 7.6 (d, 2H), 7.8 (d, 1H), 37
phenylsulphonyl]phenyl}-2- 7.95 (d, 2H), 8.1 (dd, 1H), 8.2
hydroxy-2-methyl-3,3,3- (d, 1H), 10.0 (s, 1H)
| trifluoropropanamide _
26 | (R)-N-{2,3-Difluoro-4-[4- 1.55 (s, 3H), 2.80 (s, 3H), 2.95 | 481 Meth
1 | (W,N-dimethylcarbamoyl) (s,3H),3.30(s,3H),7.65(d, |M+H)" | 14
phenylsulphonyl]lphenyl}-2- 2H), 7.80 - 7.95 (m, 2H), 8.00
hydroxy-2-methyl-3,3,3- (d, 2H), 10.10 (brs, 1H)
triflnoropropanamide

Water was added to the cooled reaction mixture and the product was obtained by filtration.



3,3,3-trifluoropropanam de 13 (R) N [4-(2-Hydroxy-n-butyl- 0.81 (t, 3H),
1.31-1.52 (m 436 Meth sul phonyl)-2,3-dichloro- 2H), 1.62 (s, 3H),

3. 50- 3. 69 waforBéseny! } - 2- hydroxy-2-nmethyl - (m 2H), 3. 7feBcBebossy 1 H),
3,3,3-trifluoropropanam de 0.81 (t, 1. 8.02 (d, 1H), 8.08 (s, 1H),

8 25 8 29 (m 1H), 10.01 (s 1H) 14 (R)-I\I-(4-I\/Esy|-3-f|uoro-2- 1.62 (s,
3@ ﬁ”g 362 Ex chl or ophenyl ) - 2- hydroxy-2- 7.84 -7.90 (m 1H),

8 06 (s 3 3, 3- 1H) 8.13 (d 1M 10. 01 (brs trlfluoropropanam de
1H) 15 ((R)-N 1-3-B 2-Bid 31 i), 376 Meth

fl uoro- 2 Ehl orthenghg-Z 3 38- 3. 46 (q, 2H), 7.85 (t 1H), 27

hydr oxy- U33- 8.16 (d, 1H), 10.08 (brs, 1H) trifluoropropanani de

WO 01/ 17956 Fifaﬁb urenmeitfad(llﬂ)smyz(dudfﬁ-hsetwuhphaw 3- 1.12 (t
3H) 1. 61(s i odo- 2- chl or ophenyl ) - 8 07
15 Byckyanlige (Metact) ns Sargnsmataghe (e SRPORK YA B B e

(RN : . Pl : th
(Nl ﬁ%?fﬁ&%a% AR et Iy %Fe%ﬁ%s?‘%%@e? A RS ity
pheny! sul.BhésniH), BI62 s 1H);m/zA9. 8. 10 (s, 1H), 8.40 (dd,

hydr oxy-2-nmet hyl -3,3,3- 2H), 10.0 (s, 1H) trifluoropropanam de 18
(R-N{2-Chloro-3-fluoro-4- 1.60 (s, 3H), 2.95 (s, 3H), 3.00 495 Meth
[ 4- (N, N-Mcarbam)yl) (s 3H), 7.65 (d 2H); 8.05 (d, 5

phenyl sul, he 2H) » 840 ( )

hy droi A : ) ]

(R) I\I-[Zmlﬁa&bﬁiggamiﬂlwro 4 1.61 (s 3H), 2.05 (s, 3H) 7.50 422 Met h

Sodium methane thiolate (0.16 g) was added to a stirred solution of
(R)-N-[2,3-dichloro-4-ethylsulphonylphenyl]-2-hydroxy-2-methyl-3,3,3- trifluoropropanamide
(Example 9) (0.60 g) in anhydrous DMA (10 ml). The reaction mixture was heated under '

15 reflux for 3 hours then more sodium methane thiolate (0.27 g) was added and heating was
continued a further 18 hours. The reaction mixture was allowed to cool, EtOAc (150 ml) was
added, and the mixture was washed with brine (4 x 100 mi) and dried. Volatile material was

removed by evaporation and the residue was purified on a silica gel Mega Bond Elut column
eluting with 0-40% EtOAc / isohexane to give the title compound (0.114 g) as a gum. NMR

20 (CDCl): 1.26 (1, 3H), 1.78 (s, 3H), 2.50 (s, 3H), 3.64 (q, 2H), 3.75 (s, 1H), 8.13 (d, 1H), 8.67 -
(d, 1H), 9.44 (s, 1H); m/z: 404.

Example 29 .
-N-{3-Acetamido-2-chloro-4-[4-(2-hydroxvethylamino)phenylsulphonyllphenyl }-2-

25 hydroxy-2-methyl-3.3,3-trifluoropropanamide
(R)-N-[3-Acetanudo—Z-chloro—4-(4~ﬂuorophenylsulphnnyl)phenyl]-2-hydroxy—2-

methyl-3,3,3-trifluoropropanamide (683 mg) (Example 10), ethanolamine (177 mg, 2eq) and
acetonitrile (6 ml) were stirred and heated (85°C) under argon for 24 hours. The solvent was
removed and the residual gum was redissolved in MeOH (10 ml) and poured onto deactivated

30 silica (5 g). This was concentrated to give a free flowing powder which was transferred to the
top of an ISOLUTE column (50 g silica). This was chromatographed, eluting with
MeOH/DCM to give the title compound (247 mg) as a brown solid. NMR (400 MHz): 1.59 (s,
3H), 1.95 (s, 3H), 3.08-3.19 (m, 2H), 3.53 (g, 2H), 4.66-4.73 (1, 1H), 6.62 (d, 2H), 6.67 (t,



(4-fluorophenyl sul phonyl) (t, 2H), 7.62 (d, 1H), 7.66 (brs, 43

phenyl ] -2- hydroxy-2-nmethyl- 1H), 7.90 (t, 1H), 8.02 (m 2H),

3,3, 3-trifl wodepieganam de 9. 94 (brs, 1H) 20 (R)- N (2- Met pdySsielosss 0- 4-
1.60 (s, 3H), 2.20 (s, 3H), 7.46 438 Mekph. [4-fluorophenyl]sul phonyl (t,
2H), 7.60 (brs, 1H), 7.70 (d, 44 phenyl)-2-hydroxy-2-nmethyl- 1H), 7.99 (m

2 8. 20 | n

(RN 2- My S POl T A O S0 a0y Q6P ry 1t o 2 e s e
[4NI\|—d|n&4(M banmoyl - (s, 3H), 3.00 (s, 3H), 7.66 (m 52

phenyl ] sul phonyl phenyl)-2- 4H), 7.98 (m 3H), 9.90 (brs,

hydr oxy-2-nmet hyl -3, 3,3- 1H) trifl uoropropanam de WO 01/17956 PCT/ GBOO 03314
-48 22 (R) Example@0l oro- 3- (1, 1- 161(5 3H), 3.20-3.24 (m 477 Ex 72

di oxot hi g ol 2 9 4 . 37 _

(et hyl stil SRS g : 20 - fsulphos '

2- met hyl - Spmethok-3.3.36f6 08 (brs trifl uoropropanam de 8.24

~

(d, 1H), 975637‘6‘_1'%% 2Ch|or 1,1- 1.15 (t, 1.61(s,
3H), 491 Ex 65 Ethanolasuing (ffongp RS 1tiog of (R)-MB-< hlgrogzﬂsomg-

(ethylsulp
hydr oxy- 2- rrflgt %A‘%m ﬁgmhl) H%lyldgﬁ? &6 @%d%xg&l%ftgﬁl é%’?—!} torr?qr o?%nﬁlf Ep’éarﬁné)m de
8.28 (d, 11-1)) (135 198) 1(1 INM? (1Lid)) afd theRixtird WasGitikred andBhefted {oil Hagt)li ngECDZ 8ndg|l_nl)
6H) 16 0) hi o hoI|n 3H). 224-3. 37 ,
(isopro py 'S ﬁ? %’o % P?urﬁ élﬂ] y I"‘Ta%%’1 %g‘agg Vn f‘fﬂ le pa@gﬁeﬁkewm a sat{’r%d _
2- hydr oxy- éz;umishylunan of ﬂnméﬂtm&hlbnde?(mhm ﬁhd( éur&)r(3 82&&11:)} Thé bmgthﬁﬁamnim (ile6
brs, 1 d, 1 R N{.2 uor o- 3-chl gr o-

Es 3H)H) ("ew&%d Witk gfateﬂg‘@ w&i?ﬁeﬂ imd{‘iP“E t%fi RIS R 8uRpEedGeigue 3H) |
7.6 (d, 2 H}las (ﬂSSSlv@A‘ii in NIEDH/IS@M and loaded onto deactivated silica (1 g). It was then

concentrated to give a free flowing powder which was poured onto an ISOLUTE column (10

15 gsilica) and chromatographed eluting with EtOAc / isohexane to give the title compound (50
mg) as a gum. NMR: 1.65 (s, 3H), 3.2 (m, 2H), 3.42 (m, 2H), 4.92 (t, 1H), 5.91 (t, 1H), 7.47
(t, 2H), 7.89 (d, 1H), 7.96-8.08 (m, 3H), 9.85 (brs, 1H); m/z: 483.

Example 31 - |
20 (R)-N-{2-Chloro-3-(2-hydroxyethylamino)-4-[4-(2-hydroxyethylamino
phenylsulphonyllphenyl}-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide
The title compound was also isolated from the mixture obtained in Example 30 as a
yellow foam. NMR (400 MHz): 1.6 (s, 3H), 3.2 (m, 4H), 3.52 (m, 4H), 4.74 (t, 1H), 4.95 (¢,
1H), 5.98 (t, 1H), 6.69 (d, 2H), 6.76 (t, 1H), 7.62 (d, 2H), 8.0 (brs, 1H); m/z: 524.
25
Examples 32-39
Following the procedure of Example 30 and using the appropriate starting materials
the following compounds were preparedf . |



phenyl sul phonyl | phenyl }-2- 7.95 (d, 2H), 8.1 (dd, 1H), 8.2 )

hydr oxy-2-net hyl -3,3,3- (d, 1H), 10.0 (s, 1H) trifl uoropropanamni de 26

(R -N-12, Iydbf/i7osar o-4-[4- 1.55 (s, 3H), 2.80 (s, 3H), 2r&bchfolsdath 1
(NN-di et hyl carbanmoyl) . (s, 3H), 3.38 (s, 3H), 7.65 (d, (MH+ 14

phenyl sul phonyl | phenyl } -2- 2H), 7.80 - 7.95 (m 2H), 8.00

hydr oxy-2-nmet hyl -3, 3, 3- (d, 2H), 10.10 (brs,1H) trifl uoropropanam de Water
was added to the cooled reaction mxture and the product was obtgined by

filtratipBx |Coripdudd56 PCT/ GBOO 033INMR 49- Exanple 27 (RyndMz |SM
(2-Chl orp=-4 W =3
trifluorgh pro-3-h¥do % ne dr D B bd9% U

4‘)" 3 -
3G | Ex
2-chl or of 4- 11?.% WA, R-demdiigll OMEH)] 8- S8 LhoAtn3.38s st ar figg
material]lth étalis't e @(b)frao&und was %bta%,(nerycli-b in 10‘V§ ?%tgrs%% a$ a splid. ] NWVR
. _7(

0.92 (t,| 3H)| carbagmoyRpheayliulptonyll (g, |84 (m2H)5HQ (1d, 1H) 9§ (d,{1m),| 7.85

(s, 1H),]9. 97 . (SqiLd). o bk EXan :
(R - N-f 2} Chl r“é‘-‘ﬂféﬂﬁ%«f?ﬁﬁ%@] - 3- %ﬁﬁ?@’um(ghﬁ)é%sf-(%hdroxv- D- met h
y1-3. 3. 3} trf33suiftyoreprapanarnide Sodi YrdHET.9::n$03 e $1Q B, 16 g) | was hdded
to a stifyred solution of (R N
[ 2, 3-di chl orjo- 4- et hyl sul phonyl phenyl |“9¥1‘§%?"85&F’29%?'ﬁ§? 313, 3-
trifl uorpry onRLAN]HEhlofEx @B € 9) (U K6d @)3H)2.803y3HRUs DVIN5640| Bk) . | The
reactionf mxture was heated under 13 reflux for 3 hours then mof & sofli um
met hane | hi of diysrqxypropylamingid-(4- a0 |2R0-H&nfmAEDvA0 ek i dued R urfher 18
hours. The re(ﬁﬁga\xggar ] RenyBLS al | Vﬁg_j_g)ﬁﬁ)’qh{) f_ﬁ@&gsgﬂ,g() m )| was |} added,
s washe e 00

and the Jm xtjure wi'th bri 4 x and dri¢d. Vplati|e

mat er i al | was| sulpboayllptienyl)-2-bydsoxya2- oni B350 i Hhe4fR 6. pYrifi pd on| a
Pl I Me | . 1 2| Uit Al % dat / isph t
give t hgrt | mbpripiliniaf | A Sidts (PSSERALE | | Spherere 1O

3H),1.78 (s,} 3H), 2.50 (s, 3H), 3.64 1H),7.6Hd, 28); 7854, 1HDH) | 8. 1B (d,|IH),
8.67 (d 1H, 9.44 (s, 1H); nlz: 4047.9%%,%}5,99.85 (s, 1H)
34 | (R)-N-{2-Chloro-3-(2-dimethyl- 1.60 (s, 3H), 2.20 (s, 6H), 2.85 563 | Ex
aminoethylamino)-4-[4-(V,N- (s, 3H), 2.95 (s, 3H), 3.20-3.25 18
dimethylcarbamoyl)phenyl- (m, 2H), 3.30-3.35 (m, 2H),

sulphonyl]phenyl}-2-hydroxy-2- 5.80-5.85 (m, 1H), 7.60 (d, 1H);
methyl-3,3,3- trifluoropropanamide | 7.70 (d, 2H), 7.85-8.05 (m, 4H),

] 1995 (s, 1H)

35 | (R)-N-{2-Chloro-3-(2-methoxy- (CDClIs): 1.70 (s, 3H), 2.95 (s, 550 |Ex
ethylamino)-4-[4-(V,N-dimethylcar | 3H), 3.10 (s, 3H), 3.25-3.35 (m, 18
bamoyl)phenylsulphonyllphenyl}- | 2H), 3.40 (s, 3H), 3.45-3.55 (m,
2-hydroxy-2-methyl-3,3,3- 2H), 5.80 (dd, 1H), 5.95 (s, 1H),
trifluoropropanamide 7.50 (d, 2H); 7.95-8.00 (d, 3H),

8.15 (d, 1H), 9.60 (s, 1H)




(R) - N-{

3-Acet ani do- 2- chl or o- 4- f 4(2- hydr oxvet hyl am no) phenvl sul ahonvl | ahenvl 1-

25dr oxv- 2-

(R) - N-[ 3- Acet am do- 2- chl or o- 4- (4-f1 uompignyl sul phonyl ) phenyl

MR ,I,ﬁ;?s 3.3-trifluoropropanam de PCT]/GB00103314

met hyl - 3, 3, 3-trifl uoropropanam de .(683 ng) (Exanple 10), ethanol am ne (

(R) = N- | 2- ¢nl or|éh33-triflueyaprepagamidy | ani no|) Z.60 (2R 783 dd.d )19 | 4ni no
phenvl sul ghonyjl ) phenvl 1-2-hydroxy- 2- %gﬁpj}gtlypf | uor oprjopaanam d
the mxture”

title co
a

ound was also isolated from ai ned in Exanpl e
39 | (R)-N-{2-Fluoro-3-(2-methoxy- 1.55 (s, 3H), 2.85 (s, 3H), 3.00 (s, | 534 | Ex
ethylamino)-4-[4-(N, N-dimethyl- 3H), 3.25 (s, 3H), 3.30 - 3.50 (m, | 26
carbamoyl)phenylsulphonyi] 4H), 6.15 (m, 1H), 7.35 (dd, 1H),
phenyl}-2-hydroxy-2-methyl- 7.60 (d, 2H), 7.80 (d, 1H), 7.80
3,3,3-trifluoropropanamide (s, 1H), 7.90 (4, 2H), 9.65 (brs,
1H)

5

trifluoropropanamide
(R)-N-(2-Chloro-3-fluoro-4-{4-fluorophenylsulphonyl } phenyl)-2-hydroxy-2-methyl-
3,3,3-trifluoropropanamide (Example 11) (222 mg) was reacted with sodium methylthiolate
(62 mg) in NMP (2 ml) at 120°C under argon for 18 hours. The cooled reaction mixture was
partitioned between a saturated aqueous solution of ammonium chloride (20 ml) and ether (40

2-

2- hydr oxy- 2

177

ng, 2 eq) and acetonitrile (6 nil) were stirred and heated (85C) under
argon for 24 hours. The solvent was renoved and the residual gum was

redi ssol veja3g N (YN[ Z-Ehlots-3-tHidtEHorpRolindd pama,skﬁgtesxmse@ 38,51 | 578 [Ex 0]
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solid. N W&'@&ﬁfﬂﬁ}é ?25?%@%%332}6038 .S m 4, 4 53
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1y, 561 | br o mprobGbaatidd, (715 10 L4186,y e25ke. ERad o Lo L [ ]
F2- Chl or o- hydr oxyet hvl ani no) - 4- (4t q‘dL Lk, 995 €)My ul phonyl ) pheny.l | - 2-thvdr
OXy_ 2- metbhH—I3—a—3 trl lnnr ank.onanan Et hnnnl Qm nnI-IS/I7 rng, gq;__\klas
added to o Yol W%(zﬁeﬁhﬂ)a F&llﬁr?“gﬂ'@ro §6§ {sy2flly 2:42 (s, 3H), 3.20 479 Ex

fae (mvamd e p ?ﬁ?’*‘}mﬁ“"“ Tyt g‘fm@ R A L e el
i de a e _

heated (oif b SNP].IQ'!)ﬁPhW et-hydooxyrdron ),913%GH§.6%%?ctlon r} xt ufe

- was cool et an th on d

amoni um dhl ori@&fl}(]fé)jjjn” R% ﬁt Eer fS x%@ﬁ’%’giﬁ@ogﬁ ?r?gd et hgr
extracts vere [washed with water (50 Cbrsle)ad and concentr at ed tq givg a
um . The r ‘ t e v

gl lica (I I )&%v@wfgﬁf%% 40851 ed 1 @ ab??seénP ”%7/3 W i ch
was poured ont @Wl\l}ﬁlmﬁlo (i 2H),2.84i (SA3HRBYS ) onfat ognaphe

el uting wijlth EtOAcI ne to givel the title co ound(50 ng) as
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iR, 7. t 1}-2-ht 2- 1 V951 () 169,28 ¥d, 9 M)\ O[S ;- :
483. Exangl e Sf%Z(?] y okf! @ )

The

30 as



yell ow foam NWR (400 MHz): 1.6 (s, 3H, 3.2 (m 4H), 3.52 4 4.74
(t, 1H), 4.95 (t, IH, 5.98 (t, 1H), 6.69(d,( 2H)!_|)6 76(t(m1|—|)H)7 62 (d,

2H), 8.0 (Woein7dsd: nfz: 524. 25 Exanples 32-39 Fol | ow pgriceeogscedur e of
Exanpl e 30 and using the appropriate _ggarting materials the follow ng
conpounds were prepared: WO 01/17956 PCT/ GBOO' 03314 -51 Ex Conpound NWR

536 B ADnGF s Tage v S dail Qibouctatfupboniibe wib o Shertpl S50

18 car batmy) Thelcompinad kthéxcexirhdts Berd washed with)water (30 ib)ddriediand concegrated

heny! d

B! ) B ahih b el At e it by it R e Bihpondas "o i wag ) 4 4
(dd 2H) stirfednd ﬁw&dﬂo@@)@h ditd fcktiCadia (Dmbr-and hidrogenGlrokile (H6)vol DD (s,
30 ?gGrrEmeégr'w?sydmx s e e s s pijitioped becyeanvagerdao il
sul phony g %? &g?‘(z)‘%ér %}ggu@ra yet Was w%slé@vﬁth%téxrm xihdeneﬂ aﬁpcdn‘éentrated

nmet hyl - nanl de 1 0 (s, ‘1H), 5.95-6. m 1H),
7.65 (d, toaiﬂqagmﬁa"h@a@sndpwas digsohved én QN(md lgaded oyoséhq'sse efmd@z( B N

i noet nghea g Tl Dsbiagal th iy i ol (2 4 g it

di met hy| selidbNVR/{Otig a | drop{ DMSDEH00 MHD-136338, 3H); 3.3, 3H), 7.09 (t 21'1) 7.49

?rglt Egll?’%l(sls@ %P(’F‘r%‘@gﬁ%‘%&ﬁ%rﬁ%ﬁ‘g@g’r’? mrﬁlr‘@ ‘?’Zéggs 05 (. n, 4H), 9.95

(s, 1H) 35 (R -N-{2-Chl oro-3-(2-nethoxy- (CDC13): 1.70 (s, 3H), 2.95 (s,

550 Ex et hyl am nog-4-[4-(N,N di ret hyl car 3H), 3.10 (s, 3H), 3.25-3.35 (m
18 bano | phonyl ] phenyl }- 2H), 3.40 (s, 3H), 3.45-3.55 (m

2- hydr oxy- 2- "pjebther Sordpoimdeisblate® fréf thelsbod inixtiwe Afe shéwn ihe following

table: :
Ex | Compound : NMR (CDCl; + 1 drop DMSO; | m/z SM
| | 500 MEEZ) o
41 | (R)-N-[2-Chloro-3-fluoro-4-(4- | 1.6 (s, 3H), 3.0 (s, Sﬁ), 7.03 (s, 502 Ex 11
mesylphenylsulphoﬁyl) 1H), 7.94 (t, 1H), 8.03 (d, 2H), |

phenyl]-2-hydroxy-2-methyl- 8.12 (d, 2H), 8.46 (dd, 1H), 9.7
3,3,3-trifluoropropanamide (brs, 1H) _

42 | (R)-N-[2-Chloro-3-mesyl-4-(4- | 1.65 (s, 3H), 3.0 (s, 3H), 3.38 (s, | 562 Ex 11
mesylphenylsulphonyl) 3H), 7.4 (s, 1H), 7.89 '(d, 2H),
phenyl]-2-hydroxy-2-methyl- | 7.98 (d, 2H), 8.54 (d, 1H), 8.97
3,3,3-trifluoropropanamide (d, 1H), 10.1 (brs, 1H)

15

Example 43 |
(R)-N-| 4~Ethylsulghonxl-3-methxlsulphinyl—z-chlomhenﬂ ]-2-hydroxy-2-methyl-3.3.3-

trifluoropropanamide
To a stirred solution of (R)-N-[4-ethylsulphonyl-3-methylsulphanyl-2-chlorophenyl]

20 -2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Example 28) (0.636 g) in DCM was added
meta-chloroperoxybenzoic acid (0.17 g). After 1 hour at ambient temperature a further portion

of meta—chloroperoxybenzoié acid (0.14 g) was added and stirring was continued at ambient



trifluoropropanamde 7.50 (d, 2H); 7.95-8.00 (d, 3H), 8.15 (d, 1H), 9.60
(s, 1H) WD 01/17956 PCT/ GBOQO 03314 -52 36 (R)-N-{2-Chl oro-3-thionorpholino
1.60 (s, 3HwodyPase2- 75 (m 4H), 578 Ex -4-[4-(N, N-di netmd.,q@,mﬁggqyl) 2.85
(s, 3H), 2.95 (s, 3H), 18 phenyl sul pho§xl]phenyl} 2- 3.25-3.30 (m

2H) 3. 40- 3. 45 (m hydr oxy- 2- rrethyl 211) 7.70 (d, 2H); 7.80 (d, 2H),

110y 59" CReRRERBIR RF 18 posks Mt ere Shiompbronytsbic id {08’y vl haged agd sty

479 Ex hyso m@sw&mm&e&‘&m{e%xuﬁbﬁ qso:inlwaé mde&.H)m oﬂgaﬂﬁ ldyler wad

sul phonyl] hydrox -2- 111), 6.73 (d, 2H), I—%(P

net hyl - E‘? f\‘/e\dfq‘(fﬂ éi‘?ﬁ“‘d@l Wasygmoyed mvap%atm ‘(@pre;qiyew ugified by s |
1 38 (R vyeHremidB Qyﬁ,_r, EdbAc/2. 73 516
B ot h§/| én’?ﬁm 4- % i(’rN N di fret h@?’“t*‘mkﬂ”%@’w‘“ 31&?0@% 38°(s. 21
car banoyPp) Eﬁ@#ﬂ@glsmdwm}e @apouts! (965(g) asa whity foarmn. IMR:Jr 19 (t 3H), 1.62 (s,

ghgnyl%rlzf droprdpa @f’f’gﬁ%% &H%'%(Pé ﬁ%—i%%'f]@ém(’ém Zlﬁ)ll 9.73

(brs, 1H) @@s,QH); er{@OFI uoro 3-(2-net hoxy- 1.55 (s, 2.85 (s, 3H), 3.00
(s, 534 Ex ethylam no)-4-[4-(N, Ndi methyl- 3H), 3. 25 (s 3H), 3.30 - 3.50
(m 26 carbanoyl)phenyl sul phonyl] 4H), 6.15 (m 111), 7.35 (dd, 1H),

phenyl ) - Z-Mt hyl- 7.60 (d, 2H), 7.80 (d, 1H), 7.80
333tr|fuoro ropanam de (s, 1 7.90 (d, 2H), 9.65 (brs, [IH) anpl e 40
(R) - N-F390nl or dp ﬁwﬂw nme%iufq a@ﬂ?@@ P$ihgthe appropriate starting aterials

phenyl | - 2- in §1RnLedilolilds werdmade. 5 t1i fl uoronrovanam de

(R) -N-(2-Chl oro-3-1luoro-4-{4-fluorophenyl sul phonyl
} phenyl ) - 2- hydr oxy- 2 met hyI - 3, 3 3 trlfl uoropropanam de (Exanple 11) (222

Mg) VS I R Comphmac T o et T TN © m/z SM
44 | (R)-N-[2,3-Dichloro-4-(2- | (CDCl;3 + 1 drop DMSO) 1.72 (s, | 392 Meth
hydroxyethylsulphinyl)phenyl] | 3H), 2.84-2.91 (m, 1H), 3.39-3.44 54
~2-hydroxy-2-methyl-3,3,3- (m, 1H), 4.00-4.07 (m, 1H),
trifluoropropanamide | 4.10-4.18 (m, 1H), 6.99 (s, 1H),
7.85 (d, 1H), 8.70 (d, 1H), 9.73
(brs, 1H)
45 | (R)-N-{2-Chloro-4-ethyl- ~ | 1.26-1.31 (m, 3H), 1.58 (s, 3H), | 553 Ex 51

sulphonyl-3-[4-(N,N-dimethyl- | 2.86 (s, 3H), 2.97 (s, 3H),
carbamoyl)phenylsulphinyl] | 3.64-3.75 (m, 2H), 7.55 (d, 2H),

| phenyl}-2-hydroxy-2-methyl- | 7.68 (d, 2H), 8.02 (s, 1H), 8.16 (d,
3,3,3-trifluoropropanamide 1H), 8.52-8.56 (m, 1H), 10.00

(brs, 1H)

46 | (R)-N-{2-Chloro-3-fluoro-4- 1.60 (s, 3H), 2.85 (s, 3H), 2.95 (s, | 479 Meth
[4-(V, N-dimethylcarbamoyl) 3H), 7.55 (d, 2H); 7.75 (d, 2H), 5
phenylsulphinyl]phenyl}-2- 7.80-7.85 (m, 1H), 7.90-7.95 (d,
hydroxy-2-methyl-3,3,3- 1H), 8.05 (d, 1H), 9.95 (s, 1H)

trifluoropropanamide




(62 mg) in NMP (2 nl) at 120C under argon for 18 hours. The cool ed reaction
m xture was partitioned between a saturated aqueous sol ution of ammpni um
chloride (@§afHdseand ether (40 WO 01/ 17956 PCT/ GBOO 033pé1/cBiNosie) , t he
organi c |ayer was separated and the aggeous |ayer was extracted with nore
ether (2x 40 m).The conbined ether extracts were washed with water (30
m), dried and concentrated to give a yellow solid (242 ng) which was a

m xture of three conpounds., This solid was stirred and heated (100CQ) in

gl aci al t ®)G[2B-Dithlvkg-4-mesylhy i1 6d 3H)A-D(s] 3H), 8.048, vo : under
argon fo The_re e} | %L.Ur.e r{ifiongd bet ter
(20 nl) and ﬂeﬁiﬁ?\x -3 ‘%H’L ﬁéé%a@af%ﬁé' hed 20
m), drifd 3,8 RMéprapafsmide0 g{ve a gum The resi due, ijssol ved in
DCM and rinnfnaRlnfa_g_e__c_a_u_LL_d,g,g/Ana cilic i 0%

Et OAc / isohexane to give the title compound (42 ng) as a white solid. NWR
(CDC13 + DVBO 500 MHz): 1.63 (s, 3H), 3.37 (s, 3H), 7.09 (t, 2H,
7.49 10?@%&—8776(m 2H), 8.5 (d.'1H).'8.89 (d.'1H). 101 (brs, 1)
m z 502. (R)ENG4Mesy-Urhetifisalplany opheny ydios 143

mxtur ar shownlnthefollovvlng the Ex Corrpound NIVR(CDC13+1drop
M41(R) N-[2-Chl oro-3-fluoro-4-(4- 1.6 (s, 3H, 3.0

EZ 3;)0 7. 03s&<§um5ﬁﬁmﬁ<thiblated 2(48 : )meaddeaudaohmyiehamﬁ%%ngg (t, 1H)9 , 78.03
hen I OX e .

3, 3, 3- ' RN %’ﬁﬂéﬁaﬂ%’m’%‘é WZ— %22 %‘-‘/‘P}z‘zﬁf’ 6‘?%“0303({@%"9?““? e(4- 1.65

(5. 31 ol (él4)§i‘ﬁ0g)3n§§1yﬁ:%u ﬁ@ﬁ»@m e ERSCUHREN 4 AR 12080) | 7.4

(s, 1H), 7.89 (d, 2H)> _ phényl] dr oxy- 2- met h " oH), 8.54 (d,

1H), 8. 9unde3alsomovqrmght®mm96mam%@e(tbolam§0 mg%W&s m%m»e% ‘Eéarrpl e 43

(R) - éb“gﬁfumfé&f&@ﬂ&ﬂyﬁn %%M &&w&ﬁﬂ?&ﬁﬁ‘éﬁﬂe{m&é hagligtdy - 2- met hv

| - 3. ri uor opr ovanam de 0 a st rre sol uti on

(R) - N[ 4- etinghisol qhtogidg (503nbretas gdded apththe yiixtoresras sxwvémpp]ether (4 x 50 ml).

The ether extracts were combined, washed with brine (50 ml) and dried. Volatile material was
removed by evaporation and the residue was purified by chromatography on an 8 g silica gel
Biotage cartridge eluting with 3:7 EtOAc / isohexane to give the title compound as a white

15 foam (0.14 g). NMR: 1.62 (s, 3H), 2.47 (s, 3H), 8.05 (d, 1H), 8.36 (d, 1H); m/z: 390.

trifluoropropanamide
20 The title compound was prepared from (R)-N-[4-ethylsulphinyl-3-fluoro-2-
chlorophenyl]-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Example 3) (0.223 g) by the

procedure described in Example 48 to give the title compound as a white solid (55%). NMR:
1.03-1.09 (m, 3H), 1.61 (s, 3H), 2.41 (s, 3H), 2.71-2.82 (m, 1H) 3.08-3.20 (m, 1H), 7.69 (d,
1H), 7.96 (brs, 1H), 8.28-8.32 (m, 1H), 9.92 (brs, 1H); m/z: 388.



20 - 2-hydroxy-2-nethyl-3,3,3-trifluoropropanam de (Exanple 28) (0.636 g) in
DCM was ‘added net a-chl oroper oxybenzoic acid (0.17 g). After 1 hour at

anbi ent t enred @iy a further portion of neta-chloroper oxpdigdgeiossi@aci d
(0.14 g) was added and stirring was contggnued at ‘ambi ent WO 01/ 17956

PCT/ GBQ0/ 03314 -54 tenperature for 16 hours. Ftirther _
nmet a- chl orggﬁhﬁmenzm c acid (0.08 g) was added and after 30 m nutes

sodi um hyd bonat e sol utlon (50 rﬂ) was added The organl c layer was
separ at ed, (B gyeth AvAN-di

resi due wa J> Y r ;.ah on '“ ga Bond EIutcoI um (20 g)
el uting WMM‘L@??% 0 the title conmpound (0.55 g)
as a white foanTo (RYN-{2-cARird-3-fludio)4-[ALNGR-dirSethylirbamd}T) ﬂengﬁulpmyn 3523, 60

2H), .8.00 (d 8. 14 845849(m1 10. 11 s, 1H) ;
ﬁdmz ZDZO5 r%&y‘g??f‘yzz%mf Yf’%?-%d%ﬂ PIRRan3midedExample 1 %wgbaas and u5| ng

the appro I)'RdsSid h&gﬁl, ol XRE de.
Conpoﬁﬁd &%ﬁn(?zlﬁqs\?ﬂ@(mgh) N-fl%iﬁ ch (E)Hragé"ﬂjf1 (gg“?%DCl ropﬁgl\/SO)

1.72 (s, 3602638 and thyreaction mirireswastieatad bt 12026 pydmightunder. @zﬁrglmglmeéspherm—l)

11 uor opt ghcien s B i iatedpipan Gyt il gl Tiidter g

3.

Ecrj, 1H) , 9¢mcts(v¢;resqom@;ned5an4 Rsd\The valhtile mteﬁmhwmb?oﬁedm-e&aﬁﬁat(dm;ng I7—I)( 1.58
, 3 51 S,
Sy, 5" 200 Bttt oy kol BIBRORY oo R Mega B afi BhaX Lig £4ifiG bind Whsp nésane/
h
3
(

yl } - 2- ByOootowield memﬂy bom[?ouﬁS ag dwhmolld&ts@&g( Hz%)lNMR 9. 6b6(s (311

en
Ry N { 2 CHPOPOS YT PRS- G ReS e B 3. 1520 (i 26,475 GBI B8O kG e b
4 N I\I-d 5 . t ] . q

phenyl sul LW?’FS%?:?F“’? b, B 52 SRRt Il o5 gy I 353

hydr oxy- 2-met hyl - 3, 3,3- 1H), 8.05 (d, 1H), 9.95 (s, 1H

15 Example 51

(R)-N-{4-Ethylsulphonyl-3-[4-(N,N-dimethylcarbamoyl J)phenylsulphanyl]-2-chlorophenyl }-

2-hydroxy-2-methyl-3.3,3-trifluoropropanamide
To a stirred solution of (R)-N-[4-ethylsulphonyl-3-(4-carboxyphenylsulphanyl)-2-
chlorophenyl}-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Method 59) (0.64 g) in DCM
20 (20 ml) and DMF (3 drops) was added oxalyl chloride (0.25 ml). The reaction mixture was
allowed to stir at ambient temperature overnight. Volatile material was evaporated and the
residue was redissolved in DCM (20 ml) and dimethylamine (1 ml, 5.6 M solution in EtORH)
was added. The mixture was allowed to stir at room temperature for 3 hours. HCI (2M, 50 ml)

was added and the organic phase was separated, dried and volatile material was removed by

25 evaporation. The residue was purified by chromatography on a Mega Bond Elut column (50 g
silica) eluting with 1-3% MeOH/ DCM to give the title compound as a brown foam (0.67 g).
NMR (CDCls) 1.20 (t, 3H), 1.64 (s, Bﬁ), 2.89 (s, 3H), 3.01 (s, 3H), 3.41-3.48 (q, 2H), 5.37 (s,
1H), 7.03 (d, 2H), 7.22 (d, 2H), 8.18 (d, 1H), 8.72 (d, 1H), 9.56 (s, 1H); m/z: 537.



trifluoropropanam de WO 01/ 17956 PCT/ GB00O/ 03314 -55 47

(R -N-[2,3-Dichloro-4-mesyl- 1.6 (s, 3H), 3.4 (s, 3H), 8.0 (d, 378 Meth
phenyl | - 2-dayeiross- 2- ret hyl - 2H), 8.3 (d, 1H), 10. 0 (s, 1HpcB&B00/03314
3,3,3-trifluoropropanam de Exanple 48s7.

(R - N-(4- Mesyl - 3-net hvl sul yhanyl - 2- chl or ouhenvl ) - 2- hydr oxy- 2- net hyl - 3. 3. 3-
5 trifl UW de Sodi um nethane thiolate (48 ng) was added to a
deoxygen on of

(R -N-[ 4- rresynvouawiﬂglmemo@sdutdoﬁmphmﬂpn@ushggah@agpr@nmsmytingswmlsr|f| uor op
ropanam&a& e 132 § in anhydrous NWP (1 nl). The reaction
m xture | fo (g’é'f% rquu& ar gon_overnight. Further sodium nethane

t hi ol at ExU | Compbandadded and he Nm was 10 conti nu¢swgor Pswpurd and the
m xt ure d to coal to i i ni um

chl ori def §50 | fR)-Nvi@<Chiordell 4NV h 1{60)(%131'1%%3@9&?@0 6% i nt pMethhed (4 x 50
m). The ethet ofo] m@sgm hblne(50 ) 4nd
dried. | ati I%leme%léea%ﬁoy%ﬁylﬁe vg@jby evaporati’o nd t he 7g15i dye was
py[ ihf i3e E%/ (fsulpmyﬂgp[ap(MN-on an 7@0$d,l2i'l)a7%ﬁedd,2m og ge ca\rN} _ritdgei e:c uting
W : exan gl v undjas a white 1% foam
(0.14 g} N @”&‘m ﬁs’ o ts"g?%tﬁrkﬁ"?og@ * 1), 8.36 (d, 1H; mz:

390.  Bxanpl ¢ s&l?h&n?)]phenyl}-}hydroxy-
yl sul phijnvl - 3- met hyl sul phanyl rl -2
trifluorloproparieshtdd ¥ The title

8.60 (d, 1H), 9.95 (s, 1H)
chl or opheny11- 2- hvdj oxv- 2- fret hyl {3. 3. 3-
conpound was prepar¢d from ;

(R) - N-[ 4t et hy IM%&W&I uor o- 2-

chl orophenyl |- 2-hydraxy-2-nethy]-% 3 3-trifluoronropa | Exanplle 3)
(0.223 g{)szdy {(ReN-{3rMetbyl-A-ehlotede r | BS9 (. AR S SHIE Meth i {) e
oy 5, Nt W G, 10 1 fior [0
(brs, 1H), 8. @Ber&lsﬁli‘)h()ml]phwn'l}. 92 7(665(d 2HD19.75 (e 1H), 38§. 25 V\P 01/ 11956
EI—C-(”ZG(BEhOICL?gBJ ?‘?'%' &Pg")ﬁi%)’g?r?% thl E)R)74?4f(qr ZHQI Wdfdm]{nhw ar banoyf phenyl sul ghon
yll | trifluoropropanamide 10.01 (brs, 1H) ' _

54 | (R)-N-{2-Methyl-3-bromo-4- | 1.60 (s, 3H), 2.25 (s, 3H), 535 Meth
{4-(N,N-dimethylcarbamoyl) | 2.84 (s, 3H), 3.00 (s, 3H), 61
phenylsulphonyl]jphenyl}-2- 7.62 (d, 2H), 7.75 (d, 1H),
hydroxy-2-methyl-3,3,3- 7.93 (d, 2H), 8.26 (d, 1H),
trifluoropropanamide 10:06 (brs, 1H)

§5% | (R)-N-{2,3-Dichloro-4-[4-(N-e | 1.1 (t, 3H), 1.6 (s, 3H), 3.3 511 Meth -
thylcarbamoyl)phenyl- (q, 2H), 8.0 (s, 4H), 8.1 (s, 66
sulphonyljphenyl}-2-hydroxy- | 1H), 8.4 (q, 4H), 8.7 (t, 1H),
2-methyl-3,3,3- 9.9 (s, 1H)
trifluoropropanamide

562 | (R)-N-{2,3-Dichloro-4-[4-(N-¢ | 1.1 (m, 3H), 1.6 (s, 3H), 2.8 | 525 Meth -
thyl-N-methylcarbamoyl) (s, 1H), 2.9 (s, 1H), 3.1 (q, 66
phenylsulphonyl]phenyl}-2- 1H), 3.5 (q, 1H), 7.6 (d, 2H),
hydroxy-2-methyl-3,3,3- ~ | 7.9(d, 2H), 8.1 (s, 1H), 8.4
trifluoropropanarmide (g, 2H), 9.9 (s, 1H)

57% | (R)-N-{2,3-Dichloro-4-[4-(3- | 1.6 (s, 3H), 1.8 (m, 2H), 3.5 | 553 Meth




-3.3.3-trifluoronrouanam de To
[4 (N, N-di net hyl car banoyl ) phenyl sul phonyl ]

, 3, 3-trifluoropropanan de (Exagi&aeh@diszié 600

phenyl) -2-hvdroxv-2-net hyl
(R) - N-{2-chl oro- 3-f uor o- 4-
phenyl } - 2- hygdh oz et hyl -

5

ng), as a solution in NI\/P'(5 m), was _agded 2-hydroxyethanethiol (0.1

and sodi um net hoxi de (0.65 g), and the reactlon m xture was heated at 120C

over ni ght prdemTar—aroomRatT |JIICIC

saturated.] bri ré‘ygl;%y@ﬁo}@[@ft W th qunngp) (‘?@ 5%.} r‘h acts

wer e conbiphed & radrbdnjlﬁﬁenﬂh@pmﬁjgytl I elmgl\a/‘yée(mpB:zH)g\ﬂd %(a,termv d by eyvapora !on)

and 10 pur] fieg mat ogr.ap a a Bon ut_co I ca

eluting wifh heé@ﬁ}’z%ﬁ'@&ﬁ%zﬁ“‘;’gyé et ﬁ-"olg»(,scﬁl_rl?egﬁ)m e s |2d95

60 , 12p4 . 2.] (m 2 , .85 (s} 1 2.

Es, 30 3/010- Nge’?téﬂ%ﬁp“%dﬁm 1%3 60 (d. 2H} 7.95 kd. 2H,

8.05 (s, |H8*d ®5ME3 -Dighlorg444-(Ndl, | 1165, 319), 98 (A3H)L8Y; [1)492: 55i3Meths

Exanpl e 51 (R vl - 7 di carpanoy

) phenyl sul phanyj%&@]gk%%ﬁh § 91n (L’ﬁfﬁ"\hj\%s’ llﬁ?tsh‘wq _ 66_

2- hydr oxy- - net hylphﬁlyB]pBemyl}l-z-byﬂro;qpr QB aM(daH), 09 &, tH) rfred soljution pf

(R -N-[4-ef hyl Jul phony. -3-(4-carboxyphenylsul phanyl ) -2

chl or ophenyl ]-2 % nmet hyl 3-trifluoropropanan de (Mgt hod 5P)

(0.64 g) i DCYirifhtoréptopdhamideand DMVH (3 drops) was added oxal yl| chl or]de

(0. 25 m)'—ItHe-Le-ap“nn mxture was !l allowd tao stir at : nhi ent} t eppef at ure

over ni ght .| 31 4tR)-¥-{2d-Bichloro4dd- evdJdt Gt 3D, 32dm; BH), 4rlgs:\§?§el waMeth -

redi ssol ved in I'(gg{l sol ut|i I n§ Et

was added.| The mxt%ﬁgﬂ}a %}ﬁgﬁyﬂgpt th[?”f?? z}-gmlmst((g grature [for 3 pours.

HCl (2M m ) sumyb]dhmllaﬁtl{)dm? q1250,8.¢ (4 RH3, 8. l/\ésslli)epa(rjat ed,| dried an(cji

vol atile teri ve y. 25 QVARO. . e reslidue wgs purifie

by chronat graphym&ﬁﬁa’ ‘Bga Bond El |t @@r%ﬁﬂb%& %B silijca) el (ting th

1- 3% McOH| DCM tniﬂtgmmopdnmidletle corpound as a brown fogm (0. 67 gz2 'C\%/R48

CDC13 1. 154 Lo 1,1 2 90 01 /c_ LD 4.1

(0 20y, TR MR DRt a: oy 160290 36 or gD, 3.6, 8, 1B, 7 (d.

1H), 9.56 |(s, :kﬂlomﬁﬁlhocﬁ'ﬁgnyl)m&i/ 1 1(95@1)%(@5%78%3@]14 -57- Bgyml

52-60 Fol ljow ng the procedure o and Using tHe apprdpri at

starting é!‘lBhODD'HEhM]I%b\Y%ch g&b&ﬂi@l #H) e made. Hx Conpdund NMR nf z

SM 52 (R)|FN-{3 2%&5‘1%’,333-[4 (NN 1]60 (s, 3H), 2.80-3.40 (m €56 Met
triflucropropanamide

! An oil resulted following chromatography, this was dissolved in EtOAc and washed with
water, brine and dried. The volatile material was removed by evaporation and the residue was
then triturated with ether. | '

2 The residue was chromatographed using graduated solvents of EtOAc/hexane.

Example 61
(R)-N-{2-Chloro-3-amino-4-[4-(N.N-dimethylcarbamoyl)phenyl]sulphonylphenyl }-2-
hydroxy-2-methyl-3,3,3-trifluoropropanamide :

Iron (324 mg) and conc. hydrochloric acid (1 drop) was added to a suspension of
(R)-N-{2-chloro-3-nitro-4-[4-(N,N-dimethylcarbamoyl)phenyl]sulphonylphenyl }-2-hydroxy-2
-methyl-3,3,3-trifluoropropanamide (Example 63) (305 mg) in water (0.25 ml) and EtOH 1
ml). The mixture was stirred for 1.5 hours at 75°C and allowed to cool to ambient

temperature. Saturated NaHCO3 (10 ml) was added and the solution was extracted with

10



di et hyl car banoyl ) phenyl - 12H), 7.40-7.50 (m 411); 76

sul phanyl ] -4-[4-(N,N- 7.60 (d, 2H), 7.95 (d, 2H),

di et hyl cavdew®yds) phenyl - 8.05 (s, 1H), 8.50 (d, 1H), PCT/GB00/03314

sul phonyl ] phenyl } - 2- hydroxy- 8.60 (d.s¢H), 9.95 (s, 1H) 2- et hyl - 3, 3, 3-
trifluoropropanam de 53 (R)-N-{2-Methyl-3-chloro-4- 1.59 (s, 3H), 2.19 (s,

phenyﬁgﬁF@ %W“&%ﬁ%@mgx}g5 wﬂn&(&ﬁm{ %ndaﬁgd The 98116 madklht 60

hydr oxy- asnetmoyéd by, @p@mtwng’nhe(rgacngwad 1t gone(tg cormytlon, sq additisgalmndBdhani de

.04ty e A e oy iy 1

phenyl sutqomﬂ»hiuphmﬂl(l}ma -Thé nfiRtufecwasAtiired for 3 hogrs at 75°F, After the m1xture

1Yo el bt b i o 1

3.3 511 8ibtlon v&dﬁ)ékﬁ&téamwnmtwnﬂ) (The eRirlcts \Serswéﬁedwrﬂ] brifle a40(m1)aﬁﬁ
suI phonyl | phenyl') - 2- hydr oxy- 1H), I—P J;[B E | -3, 3, 3-
ngd The yalatilomaterial yas mayed !alse‘(amymﬂpt{ 0:31‘? a[SP@m T)‘%Was Ruy *P&L% 1.1 (m
31 l%rgmatgg%ptgﬁoé)%ﬂﬁggrlwﬁg% ﬁ%ﬁzﬁe@%@ﬂmi @iﬁ%hﬂé 8omﬂdﬂhda3%g (ZH)
hydr oxy- foame@58ingB NMR:-1.58 (6, 31D, 2.81fs, 3 é) 2.96 4s, 3H))6.31ds.2 qﬁq(ﬂ G@Jp@opanam de

(q, chloro-4-[4-(3- 1.6 3H), 1.

211 o 1. 76 b gh 17 s b Ao 90 0 [58( hydrdxy|(o§rro:_|i) di n- 1(;} i
(m .2H) 4.3 (d, 1H), 4.9 (d, 66 carbonyl)phenyl sul phonyl] 1H), 7.7 (m
2H) , " 7. 9E§‘£m le%Qenyl}-Z- hydroxy-‘2- nmethyl-3 2H), 8.1 (s, 1H), 8.4 (g, 2H),

trifluoropropanamide
15 (R)-N-{4-{2-Nitropyridyl}- 6—su1phonyl-2 3 dlchlorophenyl]-2-hydroxy—2—methyl—
3,3,3-trifluoropropanamide (Method 71) (220 mg, 0.45 mmol) was stirred and heated at 75°C
for 1 hour with iron powder (272 mg), EtOH (0.3 ml), water (0.11 ml) and 1 drop of conc.
HC]. The reaction mixture was allowed to cool to room temperature, and the mixture was
made basic with saturated Na;CO; solution. EtOAc was added and the mixture was filtered
20 through a bed of diatomaceous ea_rth and washed through thoroughly with EtOAc/water. The

organic layers were washed with brine, poured onto a Chem Elut column and eluted with )
EtOAc. Purification was achieved with a Mega Bond Elut column and graduated solvent 10 -
80% EtOAc/hexane to yield the title compound (115 mg) as a white foam. NMR: 1.6 (s, 3H),
6.4 (s, 2H), 7.0 (d, 1H), 7.9 (t, 2H), 8.0 (s, 1H), 8.3 (g, 2H), 9.9 (s, 1H); m/z: 456.

25

methyl-3,3,3-trifluoropropanamide
Oxalyl Chloride (0.07 ml) and DMF (2 drops) were added to a solution of

30 (R)-N-(2-chloro-3-nitro-4-[4-carboxyphenylsulphonyllphenyl)-2-hydroxy-2-methyl-3,3,3-
trifluoropropanamide (Method 62) (260 mg) in DCM (15 ml). The mixture was stirred for 16
hours at ambient temperature. The volatile material was removed by evaporation and the
residue was dissolved in DCM (15 ml). Dimethylamine in EtOH (5.6M, 0.6 ml) was added



3,3-trifluoropropananmde 9.9 (s, 1H 58 (R)-N-{2,3-Dichloro-4-[4-(N 1.6

1(s, 3H),” 2.8 (d, 3H), 8.0 497 Meth nethyl carbanoyl ) phenyl- (s, 4H), 8.1
(s, 1H), 8.4yd@n7e% sul phonyl]phenyl}-2-hydroxy- 2H), 8. Bdidepobibss 9. 9 (S
1H) 2-nmethyl -3,3,3- trifluoropropanam dgg.59 (R -N-{2,3-Dichloro-4-[4- 1.
(s, 3H, 2.2 (m 2H), 4.1 523 Meth (azetldln 1-yl carbonyl)phenyl (t, 2H,
4.3 (

(e 1t ) , Z%d%ﬁ%ﬁ@mﬁg "'@%4 ??gxéﬁgg@%&%%%ﬁétr f U(t)ﬂregnp%%ré)anam de 20%

(R -N { 2, 3rdhnuybﬂ by evapefation dnddhd sidé-fvas phrtitioned béwiten BtOACT KD b tahd water

nor holin ar | ) phenyl (d, 2 8.0 d, , 8.0 .
gul pﬁonyl ] gﬁ’dﬂ@?ﬁé} %’937 %a@)éél ‘ﬁ“‘{'ﬁfneﬂ—é@ "Hgf’ﬂff* C{@lgl'?%matenal was
trifl uor opfediiied By S@iporatioiol g«a&ﬁyhﬂ@@bﬂp&h&mm mgq bwgmidomvma hy58 (6,319, Was
di ssol ved in Et CAc and washed wit bri ne ried., The volatile

mat eri al Swé$3 (L ABNSP T BDaho? ?5)} 7a?$dd{3¥'9 $9§ﬂl!%é%35 Wn b, 8A2@r at ed
wi th ethery H]}Qg g esi due was chronat ographed usi ng graduat ed sol vents of
Et OAc/ hexane 5 Exanpl e 61 (R-N {

2- Chl or o- 3- am no-4-[ 4- (N. N-di net hyl car banwyl ) phenvl | sul phonyi phenyl ) -2-

hydr oxy- 2- -3.3.3-trifluoropropanam de Iron (324 ng) and conc.
e

hydr ochl or 1 drop) was added to a suspenS| on of 10 (R N

{2-chl or o- & 3-(4-breiV]piperarityi -y 0ethyisulphohy Db :

r oxy- 2 ] 3 3 3 trlféuoropropanam de (Exarrple 63) (305 rrg) i n water
(0.25 m? The m xture was stirred for 1.5 hours at 75C
and allowed to ggw—[mm—gﬁ&m4@ aiph h MNokeifl-§,38- n ) was
added and the sol ution _was extractgiggvmth%&?}] CT/(%%O’OSSM . 59.

Et CAc (100 Hupropiopanasmife GrxamplidSe2 g2 Hasadded o Apolien (OﬁéraFﬁtylPﬁ’ﬁﬁz’dP (2%, The
vol ati| e npiRg) @lanhydrous NMP (3 ml) under argon and the mixture was stirred and heated to

147°C for 24 hours. The reaction mixture was cooled and partitioned between a saturated

15 aqueous solution of ammonium chloride (80 ml) and ether (4 x 200 ml). The combined ether
extracts were washed with brine (200-ml), dried and concentrated to give a gum. The residue
was purified by chromatography on a Mega Bond Elut column (50 g) eluting with 0-4%
MeOH/DCM to give the title compound (0.895 g) as a white foam. NMR: 1.14 (t, 3H), 1.61
(s, 3H), 2.05 (s, 3H), 2.75-2.82 (m, 1H), 2.94 (brm, 2H), 3.25-3.44 (m, 3H), 3.49-3.56 (q, 2H),

20 3.85 (d, 1H), 4.39 (d, 1H), 7.94 (d, 1H), 8.07 (brs, 1H), 8.26 (d, LH), 9.94 (brs, 1H); m/z: 484.

Examples 65 - 76
Following the procedure of Example 64 and using the appropriate starting materials

the following compounds were made.
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Exanpl e[63 (R| ‘W3- - tro-4-(|f ’ T

N-di net vl car jaydrpkypRemtyd-3/33ony| 1phdr(d) 2H)26.62/(t, 1H), ¥.30-7.34 (m,

met hyl - 3. 3. 3-t|ri.f | uor oprropanam de Oxgl ri Q.07 ngd DVF} (2

drops) \ere acd%tg"wg&ag i on of 30 (s@ﬁg& 1Hif 814 & e 9358

(2-chl ofo- 3- ni|tr o- 4-[ 4- car boxyphenyl SL|($1|‘1H)y| ] phenyl )-2- hydroxy mef hyl -

3, 3- triHluerdp-opanram-de—{Method—62) ATt xture
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D et hylfam ne

é-t

phcnyl]—Z—hydroxy-Z-methyl—B 3

rifluoropropanamide

ed
523 (brs 1H), 7.60 (brs, 1H), 7.66 (d,
1H), 7.82 (d, 1H), 8.06 (brs, 1H), 9.88
(brs, 1H)

trifluoropropanamide

(6957 | (R)-N-[2-Chloro-3-(1-(4-acetyl) 1.61 (s, 3H), 2.05 (s, 3H), 2.79-2.87 | 470
piperazinyl)-4-(methylisulphonyl) (m, 1H), 2.98 (brm, 2H), 3.40 (s, 3H),
phenyl]-2-hydroxy-2-methyl-3,3,3- | 3.30-3.54 (m, 3H), 3.85 (d, 1H), 4.39
trifluoropropanamide (d, 1H), 7.96 (d, 1H), 8.09 (brs, 1H),

8.22 (d, 1H), 9.94 (brs, 1H)
70>% | (R)-N-[2-Chloro-3-morpholino-4- | 1.61 (s, 3H), 2.80-2.84 (m, 2H), 341 | 429
(methylsulphonyl)phenyl]-2- (s, 3H), 3.64-3.68 (m, 4H), 3.81-3.83
hydroxy-2-methyl-3,3,3- (m, 2H), 7.94 (d, 1H), 8.05 (brs, 1H),

8.21 (d, 1H), 9.96 (brs, 1H)




WD 01/ 17956 PCT/ GB00/ 03314 -60 and the solution was stirred for 16 hours
at  anbi ent tenperature. The volatile material was renoved by evaporation
and the resiyg s partitioned between Et OAc (100.n) ande¥aéinos120 M) .
The organi ¢ phase was washed with brine 50 m) and dried. Volatile

material was renoved by evaporation to give the title conpound (324 ng) as
a solid NW 1.58 (s, 3H, 5 2.83 (s, 3H, 2.97 (s, 3H, 7.66 (d, 2H),
7.93 (d, 2H), 8.08 (brs,1H), 8.35 (d,1H), 8.42 (d, 1H); mz 522. Exanple
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4. 39 (d, 13 . K 5l y e =g SA—{bris ) ;
mz:. 484. gam Yﬁ% g ogl pr ot ’ an%)lr’e %4 aﬁa Jsi ng

t he appropriate dt-(mopmpﬂsnﬂphmyl)pﬁmyl]-ﬂhe D50-2:56 (g, 2HRS52P (me2H),fade. WO

?%/ glgg?o D?C,:-T { rcﬁ %&331?’#‘%*‘3’3‘?@1(35 (t, CO up% g%{‘& @3%1%8)5}0&42 56 |459

4- (et hyl sfil phony Iuimimpjbﬂmiuu&m 2H), 2. [8f)23. 9(7—3(901(11121'?1). 7190“ 13120
hydr oxy- 2} met hyl}-3,3,3- (m 2H), 3.47-3.5
trifluoropropangmide (m 2H), 7.91 (d, 1%09@’%1153 l§r2:,6(d’1‘rll§)v983QES(d, 1H),

9.90 (brs|1H 1H)
[ 78 ™% | (R)-N-[2-Chloro-3-(4-acetyl- 1.17-1.24 (m, 6H), 1.61 (s, 3H), 2.05 | 498
piperazin-1-yl)-4-(isopropyl- - (s, 3H), 2.71 -2.78 (m, 1H), 2.94

sulphonyl)phenyl}-2-hydroxy-2- (brm, 2H), 3.22-3.30 (m, 1H),
methyl-3,3,3-trifluoropropanamide | 3.40-3.53 (m, 2H), 3.82-3.93 (m, 2H),
4.39 (d, 1H), 7.93 (d, 1H), 8.11 (brs,
1H), 8.27 (d, 1H), 9.90 (brs, 1H)

[75>5 (R)-N-[2-Chloro-3-morpholino-4- 1.16-1.22 (m, 6H), 1.61 (s, 3H), 457
(isopropylsulphonyl)phenyl]-2- 2.74-2.79 (m, 2H), 3.54-3.67 (m, 4H),
hydroxy-2-methyl-3,3,3- 3.80-3.83 (m, 2H), 3.90-3.97 (m, 1H),

trifluoropropanamide 7.91 (d, 1H), 8.09 (brs, 1H), 8.25 (d,
" 1H), 9.95 (brs, 1H)




662,3 (R)-N-[2-Chloro-3-(2-hydroxy- 1.10 (t, 3H),1.61(s, 3H), 3.37-3.44 417
et hyl ami no) - 4- (et hyl sul phonyl) (m 4H), 3.56-3.61 (m 2H), 4.96 (t, ' ‘
phenyl | - 2-wydismse 2- et hyl -3, 3,3-t 1H), 5.97 (t, 1H), 7r6®chdresit), 7.84
ri fluoropropanam de (d, 1H), 8.06 (brgz.1H), 9.92 (brs 1H) 674,5

(R) - N-[ 2- Chl or o- 3- benzyl am no-4- (CDC13) 1.07 (t, 3H), 1.78 (s, 3H), 463
(et hyl sul phonyl)phenyl] 2- 2.64-2.71 (q, 2H) 3.72 (s, 1H) 4.58
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28028( 21 41 429 | sul h
(m ar) . B @%@mﬁmsmﬁﬁ;’es”a%&ey PSSR 1 EBOAT probRape ;05 s °7
(brs, 1lj)4 wg%qgwmlacdkr@%uél—l) 9.96 (brs, IH WD 01/17956 _
PCT/GBOO’OS 4 . 71 %4 N-jZ Chl or o- 3- (2- net hoxy- 1.61 (s, 3H),

3.28 (s, Begiduepugfed using/0-40% Hisohexaneds seRtnpt hyl sul phonyl ) 3H),

3.51-3. 57 e 7.73
(d, 1H) . 9“@“#5&“ °%§l°ﬁa°(3j°h9a"d tr.%ﬁro@gﬁmﬁn@ﬂa %’fmg‘tg‘é&fbrs 1H)

(7t2 h( R) - N Ezsxdw mﬁ& edlonarifg sshcaékgtagezcaetod@ chgingWith BtPAc 445"
| onor p . vyl - 292300(m 2H), 3.16-3.23 (m 2H),
hydrox %Hrrgtqﬁa ‘W 24 (s, 3.60-3.72 (m 2H), 7.93

After chromatography the residue was filtered from hot EtOAc

19 Methoxyethylamine (1.5 eq) was used at 120°C for 3 hours

1 Residue was purified on an 8g silica Biotage cartridge eluting 40% EtOAc / isohexane

12 Residue was purified using 0-50% EtOAc /isohexane as eluent
13 Starting Material: Example 80
15 ™ After chromatography the residue was recrystallized from MeOH

Example 77
(R)-N-[2-Chloro-3-phenoxy-4-(ethylsulphonyl)phenyl]-2-hydroxy-2-methyl-3.3.3- .
trifluoropropanamide |

20 (R)-N-[2-Chloro-3-fluoro-4-(ethylsulphonyl)phenyl]-2-hydroxy-2-methyl-3,3,3-
trifluoropropanamide (Example 15; 0.308 g) was added to a stirred suspension of phenol
(0.150 g) and anhydrous potassium carbonate (0.220 g) in anhydrous DMF (2 ml). The
reaction mixture was heated to 150°C under argon for 17 hours and allowed to cool to
ambient temperature. EtOAc (50 ml) was added and the organic phase was washed with brine

25 (4 x 50 ml), scparated, dried and volatile material was removed by evaporation. The residue
was purified on a 8g silica Biotage cartridge eluting 40% EtOAc / isohexane to give the title
compound (0.073 g) as a pale yellow foam. NMR (CDCls): 1.18 (t, 3H), 1.69 (s, 3H),



trifluoropropanam de (d, 1H), 8.07 (brs, 1H), 8.21 (d, 1H), 9.94 (brs, 1H)
73 (R -N-[2-Chl oro-3-thionorpholino- 1.17-1.22 (m 6H), 1.61 (s, 3H), 473
4- (i sopr opy heahipessy! ) phenyl 1-2- 2.50-2.56 (m 2H), 2. 85- GacifgroihsAl) .
hydr oxy-2-net hyl -3, 3,3- 3.13-3.19 (m 2@&5 3.61-3.71 (m
trifluoropropanam de 2H), 3.80-3.90 (m 1H), 7.90 (d, 1H), 8.09 (brs, 1H),

oy, 1 b1 183300 Ao Ras gy i Ssl0 ) B0 f ) Pob ETBT .00 20 %7,

-2 78 (m 15, 9.23. (B, 1B} a5y, ) phenyl ] - 2- hydroxy-2- (brm 2H), 3.22-3.30
(m 1H), nethyl-3,3,3-trifluoropropanam de 3.40-3.53 (m 2H), 3.82-3.93
(m 2H), 4.39 (d, 1H), 7.93 (d, 1H), 8.11 (brs, 1H), 8.27 (d, 1H), 9.90
(brs, 1H) 7ﬁx§h7ﬁR) N[ 2- ChIoroSm)rphoIino4 116122(m 6H), 1.61

(
6

(s, 3H), ), 3.54-3.67
(m 4H),5 ny Bplicnyl 2 gy 24 ) (m 1H),
trifluoropLg g%'“° (d 1H) 8 09 (brs, 1H) 8. 25 (d 1H), 9.95 (brs,
1H) WO 01/ _TTGBO0 03314 7610, (R)-N-[2-Chl or o- 3- (2- net hoxy-

1.15-1.23 (m 6Pl)etil:le@§:(n§purﬂl-\§a,s piepaed 4ebbr 2-ﬂ:lilpﬁ:83—methoxy-4-ethylsulphonylamlme

et hyl am no [ hon

phe%yl ]-2- M%Péﬂ(@ﬁp ‘fi%ﬂ%ﬁu @EM (‘fﬁfﬁ%géingggd?{ n l]?l(‘—;ﬂ%eél%é“( es‘i%

rifl goroprNMlemﬂ@) 1 18(th$13) 17113, 3H3, (V-QE Eﬂogq 2}1!)1)3.5}179@8191)(319&6' 311)4%7 sige

resi due r t Qgr usin 0 c /i sohexane as el uen

Eteflanlcj)l é&f@e%&%@é@%@&%@e%&'&?@g for 3 hours 3 Residue was purified
on an 8g silica Biotage cartridge eluting with 1:1 EtOAc / isohexane 5 4
Benzylam ne (1.5 eq) was used at 110C for 3 hours 5 Residue purified using
0- 40% Et OrExampledfexane as eI uent 6 d ycinam de hydrochloride (3 eq) and
triethyl ang | fonlefivn1- 3 nFERAAYSneti. Pur i i ed

on a 8g si CR

33 3-tnﬂuoro ro] ide

15 Sodium methane thiolate (0.309 g) was added to a stirred solution of
(2R)-N-[2-chloro-3-fluoro-4-(isopropylsulphonyl)phenyl]-2-hydroxy-2-methyl-3,3,3-
trifluoropropanamide (Example 80; 0.862 g) in 1-methyl-2-pyrrolidinone (3 ml). The reaction
mixture was heated to 128°C for 20 hours. The reaction mixture was allowed to cool, EtOAc
(100 ml) was added, and the mixture was washed with water (2 x 50 ml), brine (S0 ml) and

20 dried. Volatile material was removed by evaporation to leave an oil. This was dissolved in
ether (100 ml) and washed with brine (50 mt). Volatile material was removed by evaporation
to leave a foam that was recrystallized from EtOAc/hexane to give the title compound
(0.495g) as a solid. NMR: 1.20 (m, 6H), 1.60 (s, 3H), 2.46 (s, 3H), 4.14 (m, 1H), 8.00 (d, 1H),

. 8.39(d, 1H); m/z 418.

25

triflnoropropanamide
Hydrogen peroxide (100 vols., 20 ml) was added to a solution of (2R)-N-[2-chloro-3-
30 fluoro-4-(isopropylsulphanyl)phenyl]-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide
(Method 80; 1.21g) in glacial acetic acid (20 ml) and the mixture was stirred for 4.5 hours at

100°C. It was allowed to cool to ambient temperature and volatile material was removed by
evaporation. The residue was dissolved in EtOAc (100 ml) washed with water (50 ml), brine



8 Starting Material: Exanple 14 10 9 After chromatography the residue was
filtered fromhot EtOAc 1 Methoxyethylamine (1.5 eq) was used at 120C for
3 hours 1iy&egirddee was purified on an 8g silica BiotagepctGBiiesga el uting
40% Et OAc / isohexane 12 Residue waggpurified using 0-50% Et OAc /i sohexane
as eluent 13 Starting Material: Exanple 80 15 14 After chromat ography the
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Example 82
(R)-N-{ 2-Chloro-3-methylsulphanyl-4-[4-(N-methyl-N-ethylcarbamoyl)phenyl-sulphonyl] -

phenyl}-2-hydroxy-2-methyl-3.3.3-trifluoropropanamide

20 (R)-N-{2-Chloro-3-fluoro-4-[4-(N-methyl-N-ethylcarbamoyl)phenylsulphonyl}
phenyl}-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Example 83; 290 mg, 0.57 mmol)
was reacted with sodium methane thiolate (1.5mmol) according to the procedure of Example
81. The residue was purified by chromatography on a Mega Bond Elut column eluting with 10
-100 % EtOAc/hexane to yield the title compound (220 mg) as a white solid. NMR: 1.1 (m,

25 3H), 1.6 (s, 3H), 1.9 (s, 3H), 2.9 (d, 3H), 3.1 (d, 1H), 3.5 (d, 1H), 7.6 (d, 2H), 7.9 (4, 2H), 8.1
(s, 1H), 8.4 (d, 1H), 8.5 (d, 1H), 9.9 (s, 1H); m/z 537.



15 Sodi um nmet hane thiolate (0.309 g) was added to a stirred sol ution of
(2R) N °

[ 2- chl or o- 3¢ bRi7ese?- (1 sopropyl sul phonyl) phenyl ] - 2- hydr oxYpcqrdiafo¥dia 3. 3, 3-
trifluoropropanam de (Exanple 80; O. 862¢g. in 1- rrethyl 2-pyrrolidinone (3
m ). The reaction mxture was heated to 128C for 20 hours. The reaction

m xture wa ﬁ\@d to cool, EtOAc (100 m) was added, and the m xture was
washed wit (2x50 rﬂ) brlne(50 rﬂ) and 20 drled Volatlle
mat eri al i {@xChiatoidy 4N ; -

et her (100 | m). Volatile materl al was renoved
by evapora recrystallized from Et OAc/ hexane

to give the tlthmﬁmfem(miN-{ﬁcmaﬁga-ﬂa&oa miNﬁleth Weth%lc&@)aﬁ )6H, 1.60
(s, 3H), 2.46 I( H} rRro I—Q_ 1H), 1H); mz 418.
25 Exarrppepmy sulphany ]phenyl}-z-hy Xy- methyl—3 3, -tnﬂuoropropanamlde (Method 85; 370

53 5 tri Pl p ). PR et RN AR Pyt e VSR 5T Lt

to a sol ut fay3 hoprs@adpllawedzo conl to rooBrtedP. The solution was exu'acted with EtOAc. The

anam do (PR #0%5 P U R el Sod bRtk i, s s e i i? ire

was stirr eplonfred onto 5 Chem ElutzblumhGiiCelutdd wittcEtDAcaugidld the titkotonippund (00 mig

was i o38) e BN 83 G bl LR A A WPl o PUDRRE B3 vy Wt 55

01/ 17956 Pﬁﬁj,mnsﬁ,gft (t,-lﬁ5 s(m D), av/£l50%2d and vol atile material was

renoved by evaporation to give the title conmpound (1.196 g) as a solid.
NVR: 1.20 (d, 6H), 1.60 (s, 3H), 3.50 (in, 1H), 7.83 (t, 1H), 8.10 (s, 1H),

8.19 (d, lfidmpReq9 (s, 1H); mz 390. 5 Exanple 81 (R)-N-
(2-Chl oro-3- me% nyT suI phanyl 4-f 4 (N N-d| rret hyI car banmoy! | phenvl suI phonvl |

phenyl ) - 2- & (R -N

{2-Chl org @k}yl’? g'!éﬂéé}?é!%ﬁ thyI car barmyl ) phenyl suI phonyl ] phenyl }-2
hydr oxy- ropanam de (Exanple 18; 300 10 ng, 0.6
mol ), sodi um r@l)-mhﬁbChlomaB-dhe(oi:B&-mmylwmmﬁhm1sumﬁbhewWover ni ght

bet woon £t BRRIHER P4 e-EpydiFeoenaplip i 6 el Ml ol | o

by pouri ngaxﬂdwﬂrogel%ﬂihfé stlutioAl(04F mi) was heated with stirring at 95°C for 3 hours. The

reaction mixture was allowed to cool to room temp, and extracted with EtOAc. The organic

20 layers were washed with saturated sodium bicarbonate solution. The organic layer was
séparated and washed with water then dried by pouring onto a Chem Elut column and eluting
with EtOAc. The resulting solution was evaporated to dryness and the residue was purified by -
chromatography on a Bond Elut column eluting with 20 - 70 % EtOAc / hexane to give the
title compound (80 mg) as a white solid. NMR: 1.1 (t, 3H), 1.6 (s, 3H), 3.2 (m, 2H), 8.1 (m, 6

25 H), 8.7 (s, 1H), 9.9 (s, 1H); m/z 495.

Preparation of Starting Materials
The starting materials for the Examples above are either commercially available or are

readily prepared by standard methods from known materials. For example the following
30 reactions are illustrations but not limitations of the preparation of some of the starting
materials used in the above reactions.
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{4-fluorophenylsulphanyl} 19
phenyl)-2-hydroxy-2-methyl-
3,3,3-trifluoropropanamide

3 (R)-N-[3-Nitro-2-chloro- (CDCl3) 1.77 (s, 3H), 3.58 | 311 ‘Meth 8
phenyl]-2-hydroxy-2-methyl- | (s, 1H), 7.44 (t, 1H), 7.63 (d,
3,3,3-trifluoropropanamide 1H), 8.66 (d, 1H), 9.27 (s,

|

4 (R)-N-[41odo-2,3-dichloro- | 1.6 (s, 3H), 7.7 (d, 1H), 7.8 | 426 Meth
phenyl]-2-hydroxy-2-methyl- | (s, 1H), 8.0 (d, 1H), 9.8 (s, 49
3,3,3—u-iﬂuoropropanamide. 1H)




and hydrogen peroxide solution (0.45 m) was heated with stirring at 95C
for 3 hours. The reaction m xture was allowed to cool to roomtenp, and
extracted wiwdofd7¥c. The organic 20 | ayers were washed w gdr/Ghdossked

sodi um bi carbonate sol ution.” The organiggl.ayer was separated and washed
with water then dried by pouring onto a Chem Elut colum and eluting wth
Et CAc. The resultl ng sol utlon was evaporat ed to dryness and the reS| due was

f d b \llll \"A AV } 1 \.4 I.I LI ‘7_0 %
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.1 (t, 3H| 1.6 [(@-(NGAidim ﬁcdﬂﬁﬁm%ﬂ) 2&53(s,(3n) 7325@52119,, : aH), 9.9
(s, 1H); nmz 49 ) mategi al s

. Preparatlon of ~Starnt &I\/aterla
phagyldphenyd d

for the Exhnple Fromfeddidty 7.8 dd Bl lor are] readfly
prepared by standgufbxyBlhada-d39m KndwoRiAhi 685 (s, he
following BO re g?l or’fs are 1171 ustratlonsrtgu?{)not | mtatijons of |the
preparatio m@u@opmpmamu@rtl ng |materials used in the above reac\ I ons.
WO 01/ 1795 Gr——tiettroe—t (R) P2
3-Di chl or o- 4- et hyl sul phanyl ohenyf - 2- hydr oxy- 2- net hyl - 3. 3. 3-

trifl uoropMéBeE 'de Oxal yl chloride (0.75 n1) was added to a stirred
suspensi on [ 2 hydr oxy 5 2-nethyl - ,3-trifluoropropanoic acid
(Met hod 25 d-cthglsuiphanylbenzaia acidyt i nj ng DI\/F (1 drop). The m xture
was stirrmed at Arshﬂréatsom@amﬁfrsa&umyﬁwhlo}ﬁe h@ysﬁoeaéoxm mﬁmadﬁﬁﬂlet 0 a

- solution of 4-ethylsulphanyl-2,3-dichloroaniline (M (1.92 g) and
2, 6- di phenyhlpsine) aias added 2o @sgyuanpfeb@mmhm»m wmmems (Pgred for 3

h t i on

and the.  cBHER ARRkA T BShah altnr ABERAGK EPGTod S0 o PAROT e "0

| i sohexaneeattiongnixture was allowed tmmr]awlﬂder(thﬂ;%ragt)re_m 15 minltesland\ihvén 16:1g1 3)
1.35 (t, 3 . €8, . 2.97 .. 2H), 3,61 WadH), 7.22 8. 27

- (d, 1I(—I) h%a{ed(]tg 86 1‘#—6%‘?“ gﬁ?’ﬁnmﬁs@ﬂdq’gﬁ“ﬁg’?ﬁ "@"%mﬁqgsalt—'&‘;%wpﬁ‘a BPBl\E_‘Dedur e of
Met hod Jj0e TEeRhctiohdhixtdrdwal allowed toydobMto 'r&hﬂ fenfRfanits 85k dqdeold!1H8RcRbric acid

2, 6-di phen¥]@§yr|d| ne and. using the%rﬁ[p ropriate starting materials the

fol | owi ng S AdM spintion)wasaddggdh repdtaatsolidvag olleciod and dried. This
solid was redissolved in DCM (200 ml) and MeOH (20 ml), washed with sodium hydroxide

(10% w#v, 300 ml) and the aqueous phase was separated and acidified with aqueous
‘hydrochloric acid (2M, 300 ml). The precipitate was collected and dried to give the title

15 compound (5.4 g) as a solid. NMR: 1.28 (t, 3H), 3.05 (q, 2H), 7.36 (d, 1H), 7.68 (d, 1H); m/z:
249. '

Method 7
2,3-Dichloro-4-ethylsulphanylaniline _

20 A stirred suspension of 2,3-dichloro-4-ethylsulphanylbenzoic acid (Method 6) (2.71 g)
in t-butanol (70 ml) and triethylamine (1.6 ml) was heated to 60°C. Diphenylphosphoryl azide
(2.5 ml) was added dropwise and the mixture was heated to 90°C for4 hours. The reaction
mixture was allowed to cool to room temperature and the solvent was evaporated under
reduced pressure, EtOAc (150 ml) was added and the organié phase was washed with

25 saturated aqueous sodium hydrogen carbonate solution (2 x 100 ml) then dried. Volatile
material was removed by evaporation to leave a 1:1 mixture of
2,3-dichloro-4-ethylsulphanylaniline and the #-butylurethane (2.51 g). TFA (6 ml) was added

dropwise to this material and the mixture was stirred at ambient temperature for 30 minutes.



2 (R-N(2-Chloro-3-fluoro-4- 410 Meth {4-fluorophenyl sul phanyl} 19
phenyl) - 2- hydr oxy-2-nmet hyl 3,3, 3-trifl uoropropanam de 3 '
(R) - N-[ 3- Nid b@Pr78sechl oro- (CDC13) 1.77 (s, 3H), 3.58 3llpityeGBodn33i4
phenyl ] - 2-hydroxy-2-nmethyl- (s, 1H), .g944 (t, 1H), 7.63 (d,
3,3,3-trifluoropropanam de 1H), 8.66 (d, 1H), 9.27 (s, 1H) 4

o] SRR ki g il g ol

3, 3, 3- t I i eictranpedopittoBeDAw (4 o 250 ). T EXtratts 966 dried, ool 08eal was ggnoyed &) N

2-Chloro-3-flyoro-4- 1.55 (s, 3 2.85 (s .463.
{4 (N, N CRARSEHIRR. 47 0 50 33 gurid v/ syt ugmphy g ik 3 S0% BxOAe
phenyl suljpinexuhe }dngeé_\mh Yitleconfpoaid (100 ofl. NMR(QDCLH)1.26 (1, 3H), 2.85(q,
hydr oxy- 2- rretgl -3,3,3 2 W&? 85 (s, 1H) trifluoropropanam de

,3-.7.90 (d
Met hod % 24 s@%ﬂbﬁ@id,éﬂ%ﬂélﬁdp @#%0ic acid 5 A chilled sol ution of
sodi um hypochlorite (120 m of a solution with 4% available chlorine) was
added to a sol dtion of 4-ethyl sul phanyl -2, 3-di chl oroacet ophenone (10.0 g,
pr epar ed Methgds810 bed i n Eur opean Patent Application EP 0 195 247) in

di oxane (80 .n rﬁﬁgi' ] : . Aitthent -
tenperature mnol%ngnthﬁg es %@%@éﬁ%ﬂ%&gﬁi@%ﬂt&% s%%dg"géx\?/atéer 30 cﬁ1 nut es
and heat ifollowing componhdsiwerelmade.t hi s t emperature for ‘1 hour. 10 The reaction

m xture \RS—&J——OMB-G—I—O—G-GG-I— A% cotrs—ryer eelrhori c
acid (1¢Msth Eompomdso| utf MR was added and ®ffe r M tant solid wds
col | ect eqgard 1] BALNES BSOS 0 I N| Bepofee3l0 M) and MeCH
(20 m), Sashe \Fmﬁ{&ﬁo-%odi u%ﬁyﬁgﬁg (10% w v, 30p m) and the aqeous
phase wag sepafuitremtilined aci|d3-93-687 Ghtliaqueods hyd| vitebenzpicacidi d (3M 300
nil). Thg prec)pitate was c%i -ftl&g?_“ dried to giye the title 15 ¢onpound
(5.4 g) @s a splid. NMR 1.2 i . °3.05 (Jg, 2H){ 7.36 (d. 1H). T.68 (d,
1H); m z: 9 249} 2-Chloro-4- 1.06 (t, 3H), 3.24 (q, 2H), | 234 2-chloro-4-
| ethylsulphonyl-3- | 6.24 (s, 2H), 6.39 (4, 1H), ethylsulphony)-3-
| hydroxyaniline 7.29 (d, 1H), 10.1 (s, 1H) hydroxybenzoic acid
' ' (EP 0 195 247)
10 2-Chloro-3- 1.02 (t, 3H), 3.19-3.29 (q, {248 2-chloro-3-methoxy-4-
methoxy-4- | 2H), 3.87 (s, 3H), 6.44 | ethylsulphonylbenzoic
ethylsulphonyl- (brs, 2H), 6.66 (d, 1H), acid (EP 0 195 247)
aniline 7.38 (d, 1H)
10 )
Method 11

(R)-N-(3-Acetamido-2-Chloro-4-{4-flnorophenylsulphanyl }phenyl)-2-hydroxy-2-methyl-
3,3.3-trifluoropropanamide | '
A solution of (S)-3,3,3-trifluoro-2-(trimethylsilyloxy)-2-methylpropanoyl chloride

15 (prepared from (R)-3,3,3-trifluoro-2-hydroxy-2-methylpropionic acid (Method 25) as
described in J. Med. Chem., 1999, 42, 2741-2746) (1.179 g) in DCM (10 ml) was added
dropwise to a stirred and ice-cooled suspension of 3-acetamido-2-chloro-
4-(4-fluorophenylsulphanyl)aniline (Method 18) (1.315 g) in DCM (20 ml) and triethylamine
(1.72 mi). The mixture was allowed to warm to ambient temperature overnight. More

20 triethylamine (0.8 ml) followed by (S)-3,3,3-trifluoro-2-



Method 7 2. 3-Dichl oro-4-ethyl sul phanylaniline 20 A stirred suspension of
2, 3-di chl or o- 4- et hyl sul phanyl benzoic acid (Method 6) (2.71 g) in t-butanol
(70 nil) andyéhi/pbhyl amne (1.6 m) was heated to 60C. D pheiiysdelessphor yl
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(CDC13) "4.41 (brs, 2H), 171 2-chloro-3- nitroaniline 6.92-6.97 (m 1H),

ni trobenzoMefisodd 127145-7.19 (m 2H) 9 2-Chl oro 4- 1.06 (t, 3H), 3.24 (q,
2H), 234 2-chloro-4- ethylsul pho -3- 6.24 (s, 2H), 6.39 (d, 1H),

et hyl sul phony! -Eell owm%&wﬁﬁqur%ﬁew Ylcand ging the ppproprigte W&W‘t acid
(EP 0 195 ?eﬁ@vmng:o StHd9 fRrednadk: 02 (t, 3H), 3.19-3.29 (q, 248

2-chl oro-3-neth E nethoxy-4- 2H) . 3.87 (s, 3H ., 6. 44

et hyl sul phdvigthb¢ lﬁmmmundt hyl sul phonyl |NMR s, 2H), 6.66 ({m/dH),|SMid (EP

0195 247) 12 (R)-N-(4-Methylsulphanyl-3- | (CDCls) 1.76 (s, 3H), 2.47 | 330 Meth 20
fluoro-2-chlorophenyl)-2- (s, 3H), 3.59 (s, 1H), 7.21
hydroxy-2-methyl-3,3,3- | (d, 1H), 8.15 (dd, 1H), 8.89
trifluoropropanamide | (brs, 1H)

13 (R)-N-(4-Thiocyanato-3-chloro | 1.4 (s, 3H), 7.40-7.55 (im, 341 Meth 41
-2-fluorophenyl)-2-hydroxy-2- | 3H), 9.5 (s, 1H)

methyl-3,3,3-
trifluoropropanamide

14 (R)-N-{2,3-Difluoro-4-[4- 1.55 (s, 3H), 2.70 - 2.85 (m, | 447 Meth 38
(N, N-dimethylcarbamoy]l) 6H), 7.20 - 7.35 (m, 4H),
phenylsulphanyl]phenyl}-2- 7.50 (td, 1H), 7.75 (d, 1H),
hydroxy-2-methyl-3,3,3- 9.90 (s, 1H)

trifluoropropanamide
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25) as  ffakedEd in J. Med. Chem, 1999,42, 2741-2746) (1.179 g) in DCM
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Methods 16-17

Following the procedure of Method 15 and using 2-amino-3,4-difluoronitro-benzene
and the appropriate starting materials the following compounds were made.

Meth | Compound . NMR m/z
| 16 2-Amino-3-fluoro-4-(4-fluoro- 5.98 (dd, 1H), 7.32-7.47 (m, {282 (M")
phcnylsulphanyl) nitrobenzene 4H), 7.6-7.68 (m, 2H), 7.76
(d, 1H)
17 2-Fluoro-3-(4-carboxyphenyl- 6.00 (dd, 1H), 7.35 (s, 2H); | 307
sulphanyl)-6-nitroaniline 7.45 (d, 2H), 7.75 (d, 1H),
7.95 (d, 2H)
20 Method 18

3-Acetamido-2-chloro-4-(4-fluorophenylsulphanyDaniline
A mixture of 3-acetamido-2-chloro-4-(4-fluorophenylsulphanyl)nitrobenzene (Method

15) (0.1 g), ferric chloride hexahydrate (0.238 g) and zinc dust (0.192 g in DMF (1 mi) and
water (1 mi) was stirred and heated (oil bath 100°C) for 1hour then cooled. Water (15 ml) was
25 added and the mixture was basified to pH 11 with saturated aqueous sodium carbonate



13 (R -N-(4-Thi ocyanato-3-chloro 1.4 (s, 3H), 7.40-7.55 (m 341 Meth 41
-2-fluorophenyl)-2-hydroxy-2- 3H), 9.5 (s, 1H net hyI 3,3, 3-
trifluoropr yde 14 (R -N-(2,3-Difluoro-4-[4- 55(3,,C 00,03%1]0-
2.85 (m 443?@&%8(N I\I—dlrrethylcarbarﬁl) 6H) , 720- ,
phenyl sul phanyl ] phenyl ) - 2 7 50 (td, 1H), 7.75 (d, 1H),
nyaroxy- 2 Doiitph (3 ) e extiadisd with DM (3 15 'mi)! Fod BRRA VAR WasndPoidy blife >°

3- Acet ani dher dfiéd. Momlklﬁﬁeﬁﬂmseeﬁm&b evapbRtYA arid the fEiRIGE ¥AEleft under high
4- Fl uor obenzenet hi ol 128 was added dropwise to a stirred susgenm on

of sodi unVifpami@am Hgb‘!-‘@"ﬁglﬁp give thaytitle spmpynd (0.087 &) agasglid. YMR: 1.95 (spE (3
m). The mpj %9(19@52}9 6*73(&‘1 fﬁs-ﬁ@o{ﬂl@ﬁ)%si&%‘lﬂ?@% $goopwi se to a
stirred and cool ed 5C) " sol u I on of

3- acet anPdo- 2- ami no- 4-f | uoronltrobenzene (0.233 g) in THE (2 m). The

m xt ure vvamﬂ!ylg(ig for 3 hours at -65C then allowed to warmto anbi ent

t enper at ur ed aqueous ammoni um chloride solution (5 m), then
water (5 m) weFallowiigethe prodedurecofiMethed I8 andusing lierapptopriateistatting tnaterialsthx 25
m ). The extracts were conbi ne washed with water (25 nml) and 10 brine (25

m), then SHPHIE COBPAYNIS FEFRAALE: 5| was renoved by evaporation and the
residue was purified on a sili ca gel Mega Bond El ut columm eluting with

0- 4096 Et isohexane to gi ve the title hnmlnmmri aont nnrnnh\/ a
Bi ot age cjﬁMﬂﬂ’dg Comppuygds | j ca), el ut|NMRiith 40% Et OAc|m/%soHSMne th

. give the t-ﬁ-e—t

1H), 7.4 (b 2%05@3%“;“2%%53;“&??(@@@% 10 2| M8 221

Met hods 16-17 F( bhmﬂsu@him)amlﬁeedure 75 (de4HR 32251, aHy u$i ng

2- am no- 3, HHueronr-t+o -a-t-Ag—aat-orH
195 | Meth 23

the follo %ccéﬂ%‘éﬁﬁﬁﬁ'w .
2- Ami no- Sjl uor drHiofcAnilihé!0r 0- 5. 98 (d rslb:i)l),6749:ia 11.1)47 ( M—2)82 (M)
. phenyl sul ghanyl } nitrobenzene 4H), 7. (( ZH)

o 709-7 14 (m, 1H)

21 2-Chloro-3-fluoro-4-(4-N,N- 2.95 (d, 6H), 6.20 (s, 2H), | 323 Meth 75

dimethylcarbamoylphenyl- 6.70 (d, 1H), 7.05 (d, 2H);
sulphanyl)aniline 7.25 (d, 1H), 7.30 (4, 2H)
10
Method 22

2-Chiloro-3-fluoro-4-(4-fluorophenylsulphanyDnitrobenzene
' 2-Amino-3-fluoro-4-(4-fluorophenylsulphanyl)nitrobenzene (Method 16) (0.846 g)
was added portionwise over 5 minutes to a stirred and heated (oil bath 65°C) mixture of
15 t-ﬁutyhﬁtrite (0.59 ml) and cupric chloride (0.484 g) in acetonitrile (12 ml). Heating was
continued for 1 hour then the mixture was left to cool and filtered. Ether (60 ml) was added
and the mixture was washed with 20% aqueous hydrochloric acid (2 x 60 ml) then dried.
Volatile material was removed by evaporation and the residue was purified by
chromatography on a Biotage cartridge (40 g silica ), eluting with 5% EtOAc / isohexane to
20 give the title compound (0.574 g) as a solid. NMR: 6.96 (t, 1H), 7.41 (t, 2H), 7.7 (m, 2H),
7.91 (d, 1H); MS (EI): 302 (M+H)".

Methods 23-24



(d, 1H) 17 2-Fl uoro- 3-(4-carboxyphenyl- 6.00 (dd, 1H), 7.35 (s, 2H); 307
sul phanyl)-6-nitroaniline 7.45 (d, 2H), 7.75 (d, 1H), 7.95 (d, 2H 20

Met hod 18 wgo e do- 2- chl or o- 4( 4-f | uor ophenyl sul phanyptaBho/mssi4 A m xt ure
of 3-acetam do-2-chl oro-4-(4-fluoropbesyl sul phanyl ) ni trobenzene (Mt hod

15) (0.1 g), ferric chloride hexahydrate (0.238 g) and zinc dust (0.192 gin
DMF (1 m) ang g,glt,,g for

| hour then coo?ll gmﬁ%g&% Wetﬁm(/?sﬁrz%ga glttBa h?%u%gw&agsg@gam fied
to pH 11 fellowingmnpounds weseaadgus sodi um car bonate WD 01/ 17956 PCT/ GB0O/ 03314

- 72 sol upt-eha—~a3 —re rachs were
washed W M‘JdeHQRé“ Ry n dried. Vol a4 material was rp W(R/ed §§*evaroration
and the FlagroldoiEth1Siphan|A-2 omg lznss(d Hg) OYE N §Meth 26 i Ve the
Titl e copmbund Yimacr aihyliiplan ) | (QEANESS(E I 0% P22 N em S oty

6.73 (d,|1H), |cheouitrabenzens 5H), 9. 11-5#8(@#0 798 (. 3p8O5 Lt hods |19- 21
Fol I owi npg the [procedure of Method 1B;gnd using the appfopriafje starffing
materialp the| foll ow ng conpounds r'e made. Meth Conpound INVR miz]SM 19
2-Chlorop2sfl L@‘-Dhléro(?lﬂfldrd-m(d- 6. 15| 1.85 &id, DHE} 7.56 (6§ 2H),d| 32/H) , | Meth Netth 22

phenyl su phanyh)?& ne d, 4 'i‘t lH) 20

3- Fl uor o} 4- net ﬂﬂ’b FF;':‘PP I coct 39@’3@5( 3y 4. ho 191|Meth 23
chl oroanj | i ne j(kchenzehid . 6.49 (d, IH, (M) 7.09- 7 14 (m 1H] 21
2-Chl orobl3=flularo-4-(4 N N GE) 620 (s 2L01 323 |

di met hyl car baroyl phenyl 6.70 (d, 1H), 7.05 (d, 2H): sul phanyl)aniline 7.25

: -(d 1H), 10 Method 22
- Chl oroMo 4- (4-fl uorophenyl sul phanyl ) ni tr obenzene
R)-(+)-2-Hydrox -2-meth 1-3,3,3-trifluoropropanoic acid

The title compound was resolved according to the resolution method described in
European Patent Application No. EP 524781 (described for the preparation of the (S)-(-) acid)
except that (1S, 2R)-norephedrine was used in place of (1R, 25)-norephedrine or
(S)-(-)-1-phenylethylamine. NMR analysis of the acid in the presence of _
10 (R)-(+)-1-phenylethylamine gave an enantiomerical purity of >98%; NMR (CDCl): 1.27 (s,
3H) for the (R)-enantiomer, 1.21 (s, 3H) for the (S)-enantiomer.

Method 26

2-Fluoro-3-methylsulphanyl-6-nitroaniline
15 To a stirred solution of 2,3-difluoro-6-nitroaniline (13.3 g) in DMF (250 ml) under

argon was added sodium methane thiolate (5.7 g). The reaction mixture was allowed to stir at
ambient temperature for 5 hours. EtOAc (500 ml) was added and the mixture was washed
with brine (6 x 500 ml) and dried. Volatile material was removed by evaporation to give the
title compound (14.9 g) as a yellow solid. NMR (CDCL): 2.51 (s, 3H), 6.09 (brs, 2H),

20 6.48-6.54 (m, 1H), 7.92 (d, 1H); m/z (EI+): 202 (M").



2- Am no- 3-fl uor o-4- (4-fl uor ophenyl sul phanyl ) ni trobenzene (Method 16) (0. 846
g) was added portionwi se over 5 minutes to a stirred and heated (oil bath

65C) m Xt ur Qy@hinn79ss t-butylnitrite (0.59 m) and cupric chicandshandls 484 9)
in acetonitrile (12 m ). Heating was c¢@gtinued for 1 hour then the mxture

was |eft to cool and filtered. Ether (60 nil) was added and the m xture

was washed Ma % aqueous hydrochloric acid (2 x 60 m) then dried.

Vol atil e was rem)ved by evaporatlon and the residue was purified
by i Bthytsalphariy ‘ kuting with 5%

Et OAc / isQ xaeto 2Q give the title corrpound (0 574 g) as a solid. NWR
6.96 (t, IF}I}-F—"‘PQ@FF@&%“ , 7.7 (m 2H), 7.91 (d, 1H); Ms (El): 302
(MHH) +. Met hodSA%&séaaﬂsi&Q }-NA2 ket ishiSHRRA-BORidIct2-chibrophedyl oh o

procedure of Meth 22 and using the aﬁgr(og)rlate starting rraterlals t he

f ol | owi nd BEtkgh3Adriflueraprepanami irtrifugroagetic aphydride (65 m1)

3-Fl 4 |
ohl or oni roﬁ%‘e@ﬁ?ﬂé&%“‘%‘ 19630 infbfek $Pheedgfof ixeichvas ¢ fgbotifhad e residue
2- Chl or o- 3whs mdnssnlved(mMemBaz(mmandm%ﬁlymnﬁ& (B2 mlpinyl ethyPindide (12 i) was
b h h I 7..90-8. 00 3 25 5

?g; - ?)gp 2?%8§'%-r%% ﬁuﬁ"-?rg.w . o g‘ﬁ’ﬁﬂ'ﬁdﬁ‘g’%{; %’ gﬁg%e@ewﬁy%f’é’ofOtrf’%mcorrpound
g/as r esol vethpaanne dimlam; rhiiter15247a§m9kdmdveﬂ gy(gi‘r?ﬁﬁudﬁ%é ird3RTthe iwas pﬁﬁﬁf&&?ﬁn

at ent i cat i ribe r e preparaji.qQn. o e
(9 10 bsensiBastrsdim a6 e 0 R; b oeamncpbah et SSRHRh LY of (1R
29) - nor ephﬁdiﬁl@ﬁxatbha(ﬁnémbveﬁ f&%ﬁbkﬁohﬂ?ﬂl’eﬂ&:e wWi¥Buafied bysfissheblupdae acid in

the presence of 10 (R)-(+) | et hyl ami ne gave an enantionerical purity

1-
of >98% mre%seefel)y lliﬂnzmbsl%-Z QA% / isphexqnryto givg Hiejtiflewpmpaund (216 g) 3H)
for the (SisARABYsBHENMRYREDOH) ?§7(s,3H),176(s. , 2.88-2.95 (g, 2H), 335 (s, 1H),

2- Fl uor o- 3- net hyl sul phan3l - 6- n|troan| 0 a stir I on of
2,3-di fl uot-82 6. },Bdém,llﬂies 9218, B)ym/3: ﬁﬁ)lVF (250 m ) under
15
Method 28

trifluoropropanamide ]
To a stirred solution of (R)-N-[4-mercapto-3-iodo-2-chlorophenyi]-2-hydroxy—2-
20 methyl-3,3,3-triflucropropanamide (Method 29) (5.85 g) in anhydrous THF (40 ml) under

argon was added sodium methoxide (0.44 g) followed by ethyl iodide (0.65 ml) and the
mixture was heated under reflux for 1 hour and allowed to cool to ambient temperature.
EtOAc (200 ml) was added, the organic phase was washed with brine (100 ml) and dried.
Volatile material was removed by evaporation and the residue was purified by flash column

25 chromatography eluting with 5-30% EtOAc / isohexane to give the title compound (2.08 g) as
a pale yellow solid. NMR (CDCls) 1.36 (t, 3H), 1.75 (s, 3H), 2.92-2.99 (q, 2H), 7.15 (d, 1H),
8.34 (d, 1H), 8.89 (s, 1H); m/z: 452,

Method 29
-N-[4-Mercapto-3-iodo-2-chlorophenyl

To a stirred solution of tripheniylphosphine (6.41 g) in DCM (35 ml) and DMF (0.30
ml) cooled to 0°C was added a solution of (R)-N-[4-chlorosulphonyl-3-iodo-2-
chlorophenyl]-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Method 30) (4.0 g) in DCM



argon was added sodi um nethane thiolate (5.7 g). The reaction mxture. was
allowed to stir at anbient tenperature for 5 hours. EtOAc (500 ml) was
added and yheifhsst ure was washed wth brine (6 x 500 meprendoessised.

Vol atile material was renoved by evapggation to give the title conpound
(14.9 g) as a yellow solid. NWVR (CDC13): 2.51 (s, 3H), 6.09 (brs, 2H), 20
6.48-6.5 : ; ot Ao ;

0. 388 >fad gy, tidrenction) fixethe vk hiiowlto bff'at dmbiéfierhplfarare Y6 Blhibiids fc1

(R - N F4<mmynmmmmmammmmmwmﬁewnumrhqagm&vpmyl -3.3. 3-

trifl A,
(rRI) N?FL %P%ma? T%ﬁ'(s?lyg evﬁ?%?%oﬂhenﬁqofﬂ% T oXYy- afdghe
et hyl - idnlvf'dslﬁqlé&@mmmzﬁﬁs évaperated & giye the tidd campound (.85 g)asnoacet i ¢

anhydr i de 65 m ). was heated under reflux for 30 m nutes. The reaction

mi xt ur & REWnSoaB N 444 and the residue was redissolved in MeOH (32 m) and
triethylamne (32 m) and ethyl iodide (2.2 m.) was added. The reaction

m xture was heated under reflux for 3 hours, allowed to cool to room

t enper at Methedhd0 vol atile material was r enoved by evaporation. The residue

bl fgn{1if3 M ) . the organic
erial was renoved by

evapor at ggtm___'ﬁtw@ue vvas pur| fied by flash colum chromatography
s Jh Vo' %W/%E&%MWWW%—%W@% bihbpEpaRaYRT (2,10
3. 5PMkthod 31-))(4 922)\3& ddtled ihlgprtioBs tbichlotosulphpnic 8ci® P18(msl) atl0FC;, The z: 344. 15

iwﬁégf)g- C Freban ity e ensn IERREor Shnes. allowsd10 cgq) 9 ephies SIREHIR AL To o

stirred P&hﬂ&bxﬁ@m@fwa&dmwg)@mmﬁm Waskxtradléed idtoIdCN (Q RI260 1], thi-dogehicoxy - 2-
20 met hy 3

3-trifluoraopropanam de (Method 29) (5.85 (2 anhydrous THE
(40 m ) Dhaseas washed with bring/d BQ 1&@3"(' W&a“g? VF%F!rowed by ethyl
'Od' deig( Quddord g},ﬁmag?@mbﬁueéanaﬂouﬁ&(4vwg§abea Ogﬁﬁﬁmmafnbgpg)fm(sls ur and

to'co to anbient tenperature 00 mM) was adde t he
organl c pads LIASB.23(dhdD, §i74 (d. BH), r?é3((§d@)fﬂ162 %19%1 dried. Volatile material.

was renoved by evaporation and the residue was purified by flash colum 25
chromat ography eluting with 5-30% Et OAc / i sohexane to give the title

conpound Meth&B31y) as
R)-N-[3-Iodo-2-chlorophenyl}-2-hydroxy-2-methyl-3.3.3-trifluoropropanamide

20 To a cooled solution of (R)-N-[3-amino-2-chlorophenyl]-2-hydroxy-2-methyl-
3,3,3-trifluoropropanamide (Method 32) (12.5 g) in concentrated sulphuric acid (25 ml) and
water (70 ml) was added a solution of sodium nitrite (3.15 g) in water (70 ml) dropwise. The

reaction mixture was allowed to stir for 10 minutes and for 1 hour at ambient temperature. A

solution of potassium iodide (22.2 g) in water (70 ml) was added cautiously and the mixture
25 was heated to 100°C for 2.5 hours. The reaction mixture was allowed to cool to ambient

temperature, EtOAc (500 ml) was added and the organic phase was washed with brine (300

ml) and dried. Volatile material was removed by evaporation and the residue was purified by

flash column chromatography eluting with 5-20% EtOAc / isohexane to give the title

compound (13.5 g) as a cream solid. NMR (CDCls) 1.76 (s, 3H), 3.63 (s, 1H), 7.05 (t, 1H),
30 7.68 (d, 1H), 8.36 (d, 1H), 8.97 (brs, 1H); m/z: 392.

Method 32



a pale yellow solid. NWR (CDC13) 1.36 (t, 3H), 1.75 (s, 3H), 2.92-2.99 (q,
2H), 7.15 (d, 1H), 8.34 (d, 1H), 8.89 (s, 1H); mz: 452. Method 29 30
(R)-N-14-|VEW}{;99,§ i odo- 2- chl or ouheny11- 2- hydr oxv- 2- met hygerizgho 3§|§|fl uor o
pr opanani de 0 a stirred solution of trkp_henyl phosphi ne (6.41 g

(35 m) and DVF (0.30 nl) cool ed to OC was added a sol ution of

(R) - N-[ 4- clhoposy _ : mide
chl orophen =—2=Try ot P rrarm-ae - vet hod 30)
(4.0 g) in DCM m&h&eﬁaﬁﬁoﬁ?@mw ﬁxaa:udcmdﬁuenﬂ]la- xy-2hgethiygact i on

m Xture was _a wed to stir at anbi ent rature for 45 mnutes, HO (50
SN vesaiomnearivs ethph b £ mzsgenwmegydrm or gani ¢
phase was agHdspiibrewss dﬂﬁétﬁid‘% BallRived biPdart¥h1 6 HERRE Hak Mowdalther
(70 M) was added and the suspension was fil ered The filtrate was

evapor at 8dstrat gzouetemn@a&urq overnightytbe miktyre vas filjgred threughms pad efidiatomaneous/ z:

424. Met ho

(R -N-f4- or os uflaﬁlorlmm?l Todo: ’“2"""%?’0?"85?{%%";’1 t? gbve dtl %excf i dt(f%3 F) $h. 3.
trifl uor opbowarsalid. MQCDC13)175 (s, 3H), 4.00 (s, 1H), 4.10 (brs, 2H), 6.61 (d, 1H), 708 {t,
(R)-I\L[S-I;i)ﬂ =27 G QL O | li32- hydraxy-2-nmet hyl -3, 3, 3-trifl uoropropanam de
(Met hod 31 82%33&9133*{%%2?%&@#3%@ ions to chlorosul phonic acid (18 nl)
at 0C. The reaction m xture was heated to 80C for 4 hours, allowed to cool

to anbi ent erature and poured onto ice-water (200 g). The m xture was
extract 83 (2 x 250 mM), the organic phase was washed with brine

(300. m) _MRthyls\iphatvl 2 S-d1B16/cbRiny 112Sh Aaexqetﬁﬂ-zlfgse;/aporation to

give the title conpoun g) as a brown gum 1.78 (s, 3H),
3.59 (s, 113@%11), 8.74 (d, 1H), 9.53 (s, 1H); nlz: 490. Mt hod

31 -N-(4-Todo-2,3- -2-hye .
(R) - N-B-1 odo- 2- (Rhﬂ) 0 2 > dldgomeléf? %l?( ¢ drox¥ ﬁyl?e%vl? %3 P.rlt}ll*of?(g?pa“r propanam de
20 To a coGVethoddl (ﬁ.tl? gn12£8 mmol) was dissolved in DMA (30 ml) and heated at 155°C for 6

(R -N-[352a rophen y

SR N |57 P st ek ORBS ok ot b e e (1 g, 13 o amd empran <l
?m d (2)5 ey Omg)LMmﬁodﬁ&mhaasm?ddecblmmmémpmmfeﬁd@hdeﬂ&helm«;iﬂ(hj te
3. 15 The [feactio ure. was_allowed to
stir fgr 1@‘ %ﬁ%ﬁ?’b‘i‘%@ F‘B‘?WEQ%F“&P“WWW ¢ ‘51{9“5 haked Qfy| yt i on of
pot assi um iadimdeeohLdart 28d wiaShed@hoPéu it BtoMRY ﬂ@&%@@gﬁﬁ&gﬁé&@nd the
m'xture 25 was heated to 100C for 2.5 hours. The reacti on mXture was

al | oned t oWashed with watep follgwved by brine, then dried and evaporated to dryness. The residue was
20 chromatographed on a Mega Bond Elut column elutizig with 2 - 30% EtOAc / hexane and the

resulting product was triturated with 10% Et;O/Hexane to give the title compound as a cream
solid (2.97 g). NMR: 1.6 (s, 3H), 2.5 (s, 3H), 7.3 (4, 1H), 7.8 (d, 1H); m/z: 346.

Method 34

triflnoropropanamide ,
Sodium methoxide (0.075 g) was added to a stirred solution of

(R)-N-[2,3-dichloro-4-mercaptophenyl]-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide
(Method 35) (0.44 g) in anhydrous THF (10 ml). The reaction mixture was stirred at ambient

30 temperature for 5 minutes and 1,2-epoxybutane (0.11 ml) was added. The mixture was heated
under reflux for 2 hours and allowed to cool to ambient temperature. EtOAc (150 ml) was
added and the mixture washed with brine (100 ml) and dried. Volatile material was removed

by evaporation and the residue was purified on a 20 g silica Mega Bond Elut column eluting



tenperature, EtOAc (500 nil) was added and the organic phase was washed
with brine (300 m) and dried. Volatile material was renoved by
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20 Method 36

methyl-3,3.3-trifluoropropanamide
(R)-N-[2,3-Dichloro-4-thiocyanatophenyl]-2-hydroxy-2-methyl-3,3 3—tnﬂuoropropana
. mide (Method 39) (0.5 g) as a solution in DMF was treated with a solution of sodium
25 sulphide (403 mg) in wéter (2 ml) and the mixture was heated at 50°C for 1 hour. The

reaction mixture was then treated with a solution of N,N-dimethylcarbamoyl-4-iodobenzene
(0.455 g) in DMF (5 ml), followed by cuprous oxide (0.121 g). The reaction mixture was
heated at 150°C for 4.5 hours under an argon atmosphere. The reaction mixture was quenched
with water (100 ml), and DCM was added (100 ml) and the mixture was filtered through

30 diatomaceous earth, The aqueous layer was separated and washed with DCM (3 x 50 ml). The
organic extracts were combined and dried. The volatile material was removed by evaporation,
and the product was purified by chromatography using a2 Mega Bond Elut column (20 g silica)
eluting with 0-5% MeOH / DCM to yield the title compound as a white solid. (0.53 g) 80%.
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(R)-(+)-2-Hydroxy-2-methyl-3,3,3-trifluoropropanoic acid (Method 25) (1 g), as a
suspension in DCM was treated with anhydrous DMF (1 drop). Oxalyl chloride (1.15 ml) was

added dropwise as a solution in DCM over a period of 15 minutes. The mixture was left to stir
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overnight under an argon atmosphere. The volatile material was removed by evaporation and
the residue redissolved in DCM (20 ml). This solution was used to treat a solution of
2,3-dichloro-4-thiocyanatoaniline (Method 40) (1.37 g) and di-z-butylpyridine (1.55 ml) in
DCM by addition over 15 minutes. The reaction was left to stir overnight at ambient
temperature under an argon atmosphere. The volatile material was removed by evaporation
and the residue purified by chromatography on a Mega Bond Elut column (20 g silica), to
yield the title compound as a white solid, 1.08 g (48%). NMR (CDCls) 1.65 (s, 3H), 7.80 (d,
1H), 7.95 (s, 1H), 8.10 (d, 1H), 9.95 (s, 1H), 1.65 (s, 3H); m/z: 357.

Method 40
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Method 43
-N-(2-Methyl-3-fluroro-4-[4-flucrophenyllsulphanylphenyl)-2-hydroxy-2-methyl-3.3,3-

15 trifluoropropanamide _

To a solution of (R)-N-(2-methyl-3-fluoro-4-iodophenyl)-2-hydroxy-2-methyl-
3,3,3-trifluoropropanamide (Mcthod 45) (782 mg) in DMF (6 ml), was added
4-fluorothiophenol (0.32 ml) and CuzO (143 mg). The mixture was heated under Argon to
150°C for 4.5 hours. All volatile material was removed by evaporation and the residue was

20 dissolved in EtOAc (100 ml). This was filtered through diatomaceous earth and all volatile
material was removed by evaporation. The residue was purified by chromatography on a silica
gel, eluting with 15% EtOAc in isohexane to give the title compound (544 mg) as a solid.
NMR: 1.57 (s, 3H), 2.06 (s, 3H), 7.15 (t, 1H), 7.26 (n, 3H), 7.39 (m, 2H), 7.52 (brs, 1H), 9.78
(brs, 1H); m/z: 390.

Method 44
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10 and 2,6-di-t-butylpyridine (2.25 ml) and 4-iodo-3-fluoro-2-methylaniline (Method 48) (1. 368
g) were added. The resulting mixture was stirred at ambient temperature for 72 hours. Volatile
material was removed by evaporation and the residvlle wés purified by chromatography on a
silica gel, eluting with 25% EtOAc / isohexane to give the title compound (1.668 g) as a solid.
NMR: 1.56 (s, 3H), 2.08 (s, 3H), 7.03 (d, 1H), 7.66 (t, 1H); m/z: 390.

15
Methods 46-47 ,

| Following the procedure of Method 45 and using the appropriate starting materials the

following compounds were made.
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(1.25 g) in glacial acetic acid (15 ml). The mixture was stirred for two hours at 70°C. The

mixture was allowed to cool to ambient temperature and saturated sodium sulphite solution
(50 ml) was added. The solution was extracted with EtOAc (2 x 100 ml), and the extracts
were combined, washed with saturated sodium bicarbonate solution (100 ml) and dried. The

volatile material was removed by evaporation and the residue was purified by chromatography

on silica gel, eluted with 0-10% EtOAc in hexane to give the title compound (1.53 g) as a
solid. NMR: 1.98 (s, 3H), 5.32 (s, 2H), 6.30 (d, 1H), 7.20 (¢, 1H); m/z: 250.

Methods 49-51
Following the procedure of Method 48 and using the appropriate starting materials the
following compounds were made.
Meth | Compound | NMR m/z
49 | 2,3-Dichloro-4-iodoaniline 5.8(s,2H), 6.6 (d, 1H), 7.5 | 286
(d, 1H)
50 4-Todo-3-chloro-2-methyl- 2.18 (s, 3H), 5.31 (s, 2H), | 266
aniline 6.20 (d, 1H), 7.34 (d, 1H)
51 4-Todo-3-bromo-2-methyl- 2.25 (s, 3H), 5.32 (s, 2H), 311 (MY
aniline " | 644(d, 1H),7.37 (4, 1H)

Chromatography solvent: 0-15% EtOAc/hexane. Gave a thick dark liquid which solidified

when triturated with hexane.
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15 Method 53
4-[N,N-Dimethylcarbamoyl]lthiophenol .

Di-Phosphorous pentoxide (923 mg) was added to a solution of 4-mercaptobenzoic
acid (2000 mg) in DMF (10 ml). The mixture was stirred for sixteen hours at 150°C under
argon. The mixture was allowed to cool then EtOAc (150 ml) was added. The solution was

20 washed with water (100 ml), brine (50 ml) and dried. The volatile material was removed by
evaporation and the residue was puriﬁed by chromatography on silica gel, eluted with 2.5%
MeOH in DCM to give two samples. One sample containing a mixture of thiol and disulphide
was purified by chromatography on silica gel, eluted with 1-2.5% MeOH in DCM to give the
title compound (760 mg) as a solid. NMR: 2.94 (s, 6H), 5.63 (s, 1H), 7.30 (m, 4H); m/z 180.

25

(R)-N-[4-Todo-2,3-dichlorophenyl]-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide
30 (Method 4) (1.22 g) was added to a deoxygenated solution of 2-mercaptoethanol (0.26 ml),
sodium methoxide (0.20 g) and copper (I) chloride (0.11 g) in quinoline (3 ml) and pyridine (1
ml). The mixture was heated to 190°C under argon for 18 hours. The mixture was allowed to
cool to room temperature EtOAc (200 ml) was added. The mixture was washed with
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Compound NMR m/z | SM

60 (R)-N-(2-Methyl-3-chloro-4- | 1.56 (s, 3H), 2.17 (s, 3H), 464 | Meth 63 -
[4-carboxyphenylsulphonyl) | 7.73 (d, 1H), 7.90 (4, 2H),
phenyl)-2-hydroxy-2-methyl- | 8.10 (d, 2H), 8.20 (d, 1H),
3,3,3-trifluoropropanamide 10.10 (brs, 1H)

61 (R)-N-(2-Methyl-3-bromo-4- | 1.57 (s, 3H), 2.24 (s, 3H), 510 | Meth 64
[4-carboxyphenylsulphonyH] | 7.63 (brs, 1H), 7.76 (d, 1H),
phenyl)-2-hydroxy-2-methyl- | 7.96 (d, 2H), 8.10 (d, 2H),
3,3,3-trifluoropropanamide 8.26 (d, 1H), 10.08 (s, 1H)
62 (R)-N-(2-Chloro-3-nitro-4- 1.59 (s, 3H), 8.00 (d, 2H), 495 | Meth 65
[4-carboxyphenylsulphonyl] | 8.15 (d, 2H), 8.34 (4, 1H),
phenyl)-2-hydroxy-2-methyl- | 8.45 (d, 1H)
3,3,3-trifluoropropanamide
Method 63




hydrochloric acid (10% v/ v,

mat eri al” was

chr omat ograg;;d‘,gp,g% 50 g silica gel

5-50% Et CAc
NVR: 1.59 (s,
5 1H), 7. 8(
(R) - N-f 4- Et7Yy
2- chl or oph

and

3H),

sodi um net frddereaptobengoicagi

| sohexane to give the t'“:?‘?l
3 60

315(t

211),

2 x 250 ),

conpound - as
66 (m 2H)

brine (200 m) and dried. Volatile
renoved by evaporation and the residue was purified by
Mega Bond El ut col Um"bd%‘/é%doﬁigsﬂ"' th

an orange solid.
4.98 (t,
5

1H),

g-magy 2- rreth +y1 3, 3 3- trlfluoropropanam de 10
éél 5 eq)

ga) rm(iu gg( \éva%% %&éﬁgtfmgz-ingm%ﬂi—dﬁlwo%%a%h@ny?aaﬂ%ﬁéﬂgx %l

1H),

procedure &_ m

oun

fol |l owi ng co

Fol | owi ng t he procedure of EXd%(l)i 4)8 usi ng_4- mer capt obg(rjlzménamqe
8} Was added torresuspengion pEConparDioxi

13 (t,
3333 1H)(

(R) - N- ( 2- VEtOW¢ €180 e wascadded andibe fesultidi-fuspedsidid was filtéted thretfph didesrhactdus

Lﬁéﬁ? Ir _;)o>2<y H{}g‘? é‘liéf; lﬁ?@fg‘% l 4“‘17 { %?5'(1?"&‘1 %2 pyapogau%(‘l%a res;gq? was purified by

3,3,3-tri fbmeﬁ.aua amhﬂgewﬁﬂ 51O POH i DM €d givétte Mrle 80&(?6&3.}1'(5&
1.57 (s 3“51 pl%yj Met h 64 [ 4-car box ghen hon
(brs, 61%&:(8'311))226 %&h%ﬂW#imhﬁﬁ} aé@n@h# (brs. @D U4
(d, 2H) $3.60 @rd ruﬁlmqg@ropanam de 8.26 (d, 1H), 10.08 (s 1H) 62
(R -N-(2-Chloro-3-nitro-4- 1.59 (s, 3H), 8.00 (d, 2H), 495 Meth 65
[ 4- car boxyphenyl sul phonyl] 8.15 (d, 2H), 8.34 (d, 1H),

phenyl ) - 2-
63 WO 01/1

(R) - N- ( 2- Met hy| FdlowlingohoprédetumanfiMothqmhédandamsing tiserapploptiata ylajting -y etiatoahe 2-- et

met hyl -

00’ 03314 .84

8. 45 (d,

1H) 3,3,3-trifluoropropanam de

hyl -3, 3.3 following compounds were prepared:’

Meth | Compound | NMR m/z | SM

64 (R)-N-(2-Methyl-3-bromo-4- | 1.56 (s, 3H), 2.28 (s, 3H), 476 | Meth 47
[4-carboxyphenylsulphanyl] | 7.24-7.36 (m, 4H), 7.45 (brs,
phenyl)-2-hydroxy-2-methyl- | 1H), 7.91 (m, 2H), 9.91 (brs,
3,3,3-trifluoropropanamide 1H), 12.92 (brs, 1H)

65 (R)-N-(2-Chloro-3-nitro-4- 1.60 (s, 3H), 7.31 (d, 2H), 463 | Meth 68
[4-carboxyphenylsulphanyl] | 7.70 (d, 1H), 7.89 (d, 2H), |
phenyl)-2-hydroxy-2-methyl- { 8.10 (d, 1H)
3,3,3-trifluoropropanamide

Method 66

(R)-N-[4-(4-Carboxyphenylsulphonyl)-2,3-dichlorophenyl ]-2-hydroxy-2-methyl-3.3,3-

trifluoropropanamide

20

(R)-N-[4-(4-Carboxyphenylsulphanyl)-2,3,dichlorophenyl}-2-hydroxy-2-methyl-

3,3,3-trifluoropropanamide (Method 67) (3.83 g, 8.45 mmol) was suspended with stirring in
glacial acetic acid (55 ml). Hydrogen peroxide (19 ml) was added. The mixture was heated

with stirring to 95°C for 3 hours and allowed to cool to room temp. The mixture was

7.43 (d,

8.56 (d,
9. 9§ (rifh@rqpl’gpanazmge (Metbod 46))(530whg) in DIF (ﬂal)mmamremnem undesi ng t he

TR, 25 50 R b B od "

OND- 4-

H)810




trifluoropropanam de 4- Mercaptobenzoic acid (308 ng) was added to a
suspensi on of Copper(l) oxide (93 ny) and '

(R - N- ( 2- R Pivloss- chl or o- 4-i odo- phenyl ) - 2- hydr oxy- 2- met pgt/cBoc33145
trifluoropropanam de (Method 46) (530ggy) in DVF (5 m). The m xture was
heat ed under Argon to 150C for 4.5 hours. The m xture was allowed to cool

to anbi epf, L&&QB‘?& ﬁt{ygérsg ﬁﬂr Olﬁ}%&oﬁ&%cﬂ% Witraed 966 HeRMe [ THR sbEPWhd | NY

suspensi on Poas I at onaceous earth, and volatile materi al
was r ennﬁkdebgndavapcﬂmmmmeﬁﬂecmua@@ W) apapmﬁm@dhdamﬁrbm #3).aphy,

el uting th 4 itle conpound (504 ng). 10
NVR 1.5§‘°5§’2593§{?<§’3§S§'€(4D%3;59f9éﬁ% zﬁﬁ) 7.51 (brs, 1H), 7.92 (brs,
2H), 9.94 (s, 1H), 13.00 (brs, 1H); mz 432. Methods 64-65 Foll owi ng the
procedure of Method 63 and using the appropriate starting materials the 15
foll O\APands were prepared: Meth Corrpound NVR miz SM 64

(R) - N- (2 Rerfy Ry hib Beng]-2 ;

[ 4- car boXy p :
phenyl) - thyl - | H), 7.91 (m 2H) '9.91 (brs

3,3,3-trifl Ug@ ﬂpﬂaé‘TSdtﬁcﬂi&%%heg!ﬁ] Q%lélgi -2-n-yiﬂ(yl 83 3-trxﬂuoro§ro'%n o 6 8

E g) Cla\.lll_’ Egaﬂ?m (i.ﬁg :g}ﬂrao?’yﬁ-pon wed héated in DME (30 18D “(itch smzm; under argon for 4d o

-2- Me
Bo- ( R ONBoR SR ket seie i anl B LS tmotlapt bprous SR8 RTedaRaa e LY
3R3 ﬁ: zmncfvfekilﬂ@gdgxb tmamaeﬂslﬂlfﬁtﬁg(r:] aTd water were 2dd|eg and the reaction mixture was S
51 5 1 FeORe B Seombsp st And waed v IO RENlec R R 7 TR Y

W Th St fahdiehsisépardld Gasted 3thiwater A2in€, dried aiid vapdiydd dg\emtopﬂym:xs e (19 ni)
was added. The m xture was heated wth stirrin to 9 3 hours and

al | oned fesvliugsolidsvas purifisddising aMegaBopd B C%H'ém tng Wil / GBOQ 03314
-85 e‘ﬁép;ﬁ% gmﬁftxeﬁé%ettmexébﬁbshna(&ogmwlsinmiuuathas oG, 3mat ed with

hexane
7.3 (d, 2H),75(d 1H), 7.9 (m, 3H), 8.0 (d, 1H), 9.9 (s, 1H), 13.0 (s, 1H); m/z :452.

20 2M Hydrochloric acid (2.5 ml) was added to a solution of (R)-N-(Z-chloro—3-mtro-4-
iodophenyl)-2-trimethylsilyloxy-2-methyl-3,3,3-trifluoropropanamide (Method 69) (1150 mg)
in MeOH (25 ml) and the reaction mixture was stirred for 4 hours at ambient temperature. The
volatile material was removed by evapbration and the residue was partitioned between EtOAc
(150 ml) and water (75 ml). The organic phase was separated, washed with brine (75 ml) and

25 dried. The volatile material was removed by evaporation to give the title compound (943 mg).
NMR: 1.58 (s, 3H), 7.70 (d, 1H), 8.00 (d, 1H); m/z 437.



filtered and washed to yield the title conpound (3.97 g) as a cream solid.

NIVR16(s 3H, 8.0 (d, 2H), 8.1 (d, 2H), 8.4 (q, 2H), 9.9 (s, 1H; Mz

:484. 5 Met RpgofifodeR) - N 14- (4- Car boxyphen r} | sul Ehanyl) - Zcr/gBoenssie

3-di chl or ophenyl 1- 2- hydr oxy- 2- net hyl - 3 __3¢3- trifluoropropanani de

(R -N-[4-10do- 2, 3-di chl or ophenyl | - 2- hydroxy 2-methyl -3,3,3-trifl uoropropana
m de (I\/btggghéh)@(4 58 g, 10.7 mmol) was heated in DMF (30 mM) with

stirring u on for 4 10 hours W|th 4- rrercaptobenzmc acid (2.31 g,

1 | v d 42 tO roomterrp
er were added, and the reactlon mxture was filtered through

Et OAc and wag _

a bed of dre rth and ‘washed with Et QAc/water. The organic. .

| ayer was separalms-m&smdw@hmmﬂwdbg)msm%gmﬂ 1gown to
usin ga Bon ut col um,

dryness. _The resulting solid was purifie
el ﬁtl ng Wi T were addsddg 3 splytiongf ($) Q}%@%ﬂf@f?@( stlmlwl-ﬂén%t@rlwnmym 0 g)

ga) a gage( Bltéride kgﬁedh%i (Rt?@ iﬁﬂu&?lz-hyd&ﬁ-ﬁm@l%npﬁmé a&ﬁ 81(\4[“5%d 2§y a (M

(R) - N-(2- Oldsotibedin mMcabCltemmdﬁﬂSh&; 2[741-2746) (6 mmol) in DCM (40dml) The mixture |
- hyd 2 [ oric aci
125" Okl i P LR REE RSO L B
|6 S;jo?ﬁnyl avaﬁertatid;]mmdhydwem &sllit)d n? ﬁﬁe@bﬁmhoﬁat?g%plﬁy dlﬁtmﬂpmtaﬂgﬁ)gttla}ﬁ gg ]g(l\)/trat Qod
i
hour & a0 ofithees o Bvhihe s mpotnd i Tod men NVE: 0 2fte Bl Lige, SnaTbE a0,

evapor at i 081084 1H)\®.7296is(18); wassear t i ti oned between EtOCAc . (150 ml) and
water (75 m). The organic phase was separated, washed with brine (75 m)

and 25 dried. The volatile material was renoved by evaporation to give the

title conpRisiba(R?3 my). NWR 1.58 (s, 3H), 7.70 (d, 1H), 8.00 (d, 1H);
mz 437 VU'EJ‘%"N‘Q 56 PCT/ GBOO' 03314 -86- Method 69

(R - N-(2 ophenyl) 2- trlmatthsHonxy 2-met hyl - 3. 3. 3-

_trifluoggpropa E:hﬂgﬂ hc 269 ng)
and 2, 65% -t- btrjrta pyridi ne firg“"@ n|I we € é&g%d&t ONEE)?O ?%“ﬁli“g
(S) -3, 3, 3-¢265 ingbmcglﬂaaa heetioradit Y4 0sml)yThexgix turd waedting Ecrrcfa&rmws at TOPCL Alfge
repar ed rom 3, rifl oro.2 hydr oxy-2- et r opi.oni ¢
ER/Et hod 263 "%‘%Fﬁ%‘@%‘f 10,5001 o fymbiens Emperatisg sanirated g ‘Eng‘#afaeseﬁmﬁﬂm ) in
DCM (40 n ()100 millewas adied. Fhe solution was extracted with EtOAc (200 ml), volatile material was
removed by evaporation and the residue was redissolved in EtOAc (150 ml), washed with

20 saturated sodium bicarbonate solution (75 ml), brine (75 ml) and dried. The volatile material

was removed by evaporation and the residue was purified by chromatography eluting with
5-15% EtOAc in hexane to give a mixture of the title compound and the starting material
(1.933 g) (ratio 1:1.75). Iodine monochloride (0.28 ml) was added to a solution of the mixture
(1919 mg) in glacial acetic acid (10 ml). The mixture was stirred for four hours at 70°C. After

25 the mixture was allowed to cool to ambient temperature, saturated sodium sulphite solution
(50 ml) added. The solution was extracted with EtOAc (100 ml), volatile material was
removed by evaporation and the residue was partitioned between EtOAc (100 ml) and
saturated sodium bicarbonate solution (50 ml). The organic phase was separated, washed with
brine (50 ml) and dried. The volatile material was removed by evaporation and the residue

30 was purified by chromatography eluting with 5-15% EtOAc in hexane to give the title
compound (1286 mg) as a solid. NMR: 6.19 (s, 2H), 6.73 (d, 1H), 7.50 (d, 1H); m/z 297.



was stirred for 3 days at ambient tenperature. The volatile material was
renoved by evaporation and the residue was purified by chromatography

el uting Wigdotd9éEt OAc in 10 hexane to give the title cepfpesnhsslc0 ny).
NVR 0.27(s, 9H), 1.70 (s, 3H), 7.70_ g4, 1H, 8.05 (d, 1H), 9.72 (brs,
1H); mz 509. Method 70 4-1o0do-"3-nitro-2-chloroaniline 15 |odine
nonochl ogj .25 mM) was added to a solution of 3-nitro-2-chloroaniline
(4265 ngy 2 cial acetic aC|d (40 rﬂ) The mxture was stirred for four
hours at (R ‘ @G-yl icHld |-8-hydas g

terrperaturg, saturat gd SOdI um sul ph| te sol utlon (100 m )vvas added. The
sol ution I with EtOAc (200 m ), volatile material was renoved

by evapor at i o naRidre FERY-AIR, leﬁcweﬂloﬁékﬁipﬂ&@l)pﬁbn?n%dfokﬁﬂqﬁtmyl- washed
w th 20 saturated sodi um bi carbonate sol utjon (/5 @%q bri ne({ 75 m) and
dri ed. STB3.3wiflaeroprepanamide; (Rig, 5 W&O}m!ﬂéd b;w@%ﬁwp G5 &) and odiumes gue

o i ur B EpeRtaROR TR B B MM R0 Yoot ?‘?ﬁf%’%ﬁ“ﬂ‘*ﬁ“gf‘?ﬁ’%@s§ "Fatio

1: 1. 75) . evapdiated tordnynesh Eiyinghewli® sobd. r'ﬂo)thstsauaé hloras6-aisropymdiee of t he

m Xture I t Qﬁlam stirred
for four(lé‘%a?%’ 13/@%)81 er( h'tiaﬁen%ﬁ]% ur e was alwllowe %?:gool t o anbi ent
t enper at hfsehena:abwedaﬂoedolao ehonmempenaterd. Fhe whidoé was paftiivned hetwerbovhter phé

with Et vol atiJ e rraterl r enoved

| ut tract
by ovaoPALAG s MbepyidaL Wi Ragied Wi FroM. MeBedis el PRBERBREE ot 3 ang
sat ur a: eg:a.&ﬁd wrnltmghhe ?E&gﬂﬂlﬁld(i%ﬂguﬁhmd bg Gxaajibl)atloﬂ.' El’anﬁdsayxlaﬁ :m adhieved wasI
separate wasned w rrne n r ol a rlal was
reﬁnved W@\Mﬁ%ﬁ&?ﬁg}ﬂ’tﬁﬂmﬁ%‘l%@ °V%q/£€%ﬁﬁ$ﬁ§?/¥%“?}?h€ﬁ’gﬁ?§%gr aphy

| ut NMR: | 86
:goi Ing NI\/R 19@256%2 mpir@gmwmn 71233’?"{? sqk(bsg:umpwm@lz'mz ng) as

01117956816@./1@9&?(133&9 (squ)wE%&&G?l (R -N-f 4-
(2-Nitropyrid-6-yllsul phonyl |

-2. 3-dPchi or ophenyl | - 2- hvdr oxy- 2- net hyI 3, 3. 3- trlfl uor opr opanami de A
m xt ur e Method 72

(R) N[ 2?%!@ c_gl_ o!ro 4!# ghl or osul phonyl) phenyl ] - 2- hydr oxy- 2-net hyl - 5 -
3, 3-tr de (2 g, 5 mol) (Method 73), sodium sul phite (1.25
g) and sodi uncoﬁpyﬁkrmgmﬂnﬁa(ﬁt&g)ahet-blﬂtylﬂmtgﬁlml)m&resti:tdﬂ(lnﬂ‘[-l?(\hﬁkmbti rred at
75C for 1 hour. The so rat. ry, Vi white
AR AT TR RTINS
20 Chem Heterocycl Comp, 26, 1990,1 47-52; 5 g, 36 mmol) was added portionwise. The =
reaction was stirred at 65°C for 1 hour then allowed to cool to room temperature. EtOAc (200
ml) was added and the organic layer was washed with 2M HCI, water and dried. Volatile

material was removed by evaporation to give a sticky orange solid which was triturated with
hexane to give the title compound (3.4 g) as a brown/orange solid. NMR: 7.8 (d, 1H), 8.6 (d,
25 1H),9.2 (s, 1H).

Method 73

(R)-N-[2.3-Dichloro-4-(chlorosulphonyl)phenyl]-2-hydroxy-2-methyl-3.3,3-
trifluoropropanamide

30 (R)-N-{2,3-Dichlorophenyl }-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Method
74) (5.0 g, 16.6 mmol) was added in p\ortions to cooled (0°C) chlorosulphonic acid (5.3 mi, 81
mmol) over 15 mins and then the mixture was heated to 85°C for 4.5 hours. The reaction

mixture was cooled in an ice bath and then poured slowly onto a stirred ice-water mixture (60



(Method 72; 713 ng) and DVF (15 m ). The m xture was heated with stirring
at" 75C for 4 hrs then allowed to cool to roomtenperature. The residue was
partitioned hghppsf Water and 10 Et OAc. The aqueous | ayerpeyagpdansdiact ed
with Et CAc, the organic |ayers were coniggned, washed with brine, dried and
vol atil es rermved by evaporation. Purification was achieved with a Mega

i1 e_conpAihaiy gugiredta BUALES il e o 7l o DM YibaR Gl e W84 °0C 11

1H), 8.4 ( gnd &aporate8. The(residubiias cBrofhaographéd on éihdh with 2006 EtOAX in heXdh6 as 15

- botyl ni  Fop o gt e gomBouals ngolf .0t $rm5g >W@S§@Sﬂm

heated to @HGH) 2315 08.65 {d, FRY sdd D). SL (bSO kv 460, P. . Manmev, 20
Chem Het er oc?{? rrr{gnﬂ? SQOH{M 52; (5 g, 53 zm*rDI) was added portlonvvl se.

The reacPion was stirred at 65C for 1 hour then allowed to cool to room
t enper at ur greelidd B (200 m) was added and the organic |ayer was washed
with 2M HC, water and dr| ed. Volatile rraterl aI was rem)ved by evaporation
to give a SRiN D 1 NS g antidexane to give the

t2|5t lll(:) Corgrpgu?g 'f‘tiﬁf ﬁmg Qé%"’aﬁ agﬁme% hgi £, ‘M\ﬁmmol) an(g dYnd}rw . 18ml6 (d,
.3-Di chl oro7ﬂnﬁmh]mmltml)|v®ammwhlsolﬂuhyﬁh oxy- 2- met hvl - 3, 3, 3-

2 hy oLy s R & Hsbahyipr 2R O HE GIBRIeG9m (5 0 g 16. 6

mol.) was ERIES!3inamRes-2ilgaoxy--rid ?d piohfelacialtvritea b PRURiGibasindy, pog3 M, 81

mol ) over 15 mins and then the mxture was heated to 85C for 4.5 hours.

The react i 6fiem-nl09F% ZiA2T460 (122 8. 45Q mmalkin REM (Ehvel): Reamixsue wes stirediay ont o
a stirred t The
i Xt ur e vt S teriu b 2 et ) Uhunbd dal 1REL it it oot b
dried andhmmmnbemte Siﬂmmn@gd Umr: thes duiéd andevepprateh dtie casidue wiag dissollted 20%
Et OAc inRgh titl ou as.a s (3.0 g,
7.5 mmﬁf R e il i, Al oo i oS Qe By Sy "5 Uy
1H) and 9. abbi¢dtrtemparitnrefozl 8Hdhirs. Bhe MeOH was evaporated, the aqueous layer extracted

with EtOAc (2 x 25 ml), the EtOAc extracts were washed with saturated sodium hydrogen

carbonate solution and brine, then dried and evaporated. The residue was chromatographed on
silica with DCM as eluent to give the title compound as a solid (5.2 g, 17.3 mmol). NMR: 1.6
20 (s, 3H), 7.4 (dd, 1H), 7.5 (d, 1H), 7.8 (s, 1H), 7.9 (d, 1H), 9.8 (s, 1H); m/z 300.

Method 75
2-Chloro-3-fluoro-4-(4-N.N-dimethylcarbamoylphenylsulphanyl)nitrobenzene

The title compound was prepared from

25 2-chloro-3-fluoro-4-(4-carboxyphenyl-sulphanyl)nitrobenzene (Method 24) by the procedure
of Example 51. NMR: 2.95 (d, 6H), 7.20 (dd, 1H); 7.50 (d, 2H), 7.60 (d, 2H), 7.95 (d, 1H);
m/z (ES*): 355 (M+H)".



Method 74 (R) -N- 1 2.3-Dichlorophenvl | -2-hydroxy-2-nmethyl-3.3.3-trif
| uor opr opanamni de To a stirred solution of 2,3-dichloroaniline (6.85 g, 42.5
mmol ) and wayéi@ésee (5.1 m, 75 mmol) in DCM (100 nl) weer/esebads@a sol ution
of 10 S-3,3,3-trifluoro- 2-trimet hyl s| gy oxy- 2- met hyl propanoyl chloride
(prepared from (R)-3,3,3-trifluoro-2-hydroxy-2-nmnethyl propionic acid
(Met hod escribed in J. Med Chem, 1999, 42, 2741-2746) (12.2 g,
150 WIM(SO m). The mxture was stlrred at anbient tenperature
for 24 hRIkN-{2-Chirno-34 ¢nyls) o4 aathylcarbagtoybat ed sodi um
hydrogen car te | ut i , o ' evapor at ed. The

i rtir 1M hydrochloric acid
(25 nl) and tdR?—MIZCHbﬁ)—@-ﬂhélb&d[mNﬂﬁiﬁd@ﬁﬁmﬁaﬁmpbplﬁhﬂsﬂpﬁmﬂ]ﬁlﬂnﬁwn s. The
MeOH was evaporated, the aqueous | ayer extrac ed W t tOAc (2 x 25 m),
the Et Onbydsoxyrdmethyld3.a-triflugrepropgnamide (Exampl F‘W‘ﬂ ogen carbonate
sol utiong aéaa&r 'er 6td smmﬂeesm ound

map g{?baﬁoon lcfaEﬁafao&&m gt%ﬁ &m pl o1 p

chr omat ogr ica w | uent to give the t|t| e conmpound as

a sol i d #5a whitg, solid.(B3%gr35%). NWR: lﬁﬂe,éﬂ) 290 (83H), 370048»(%9, 33y-65fmp (d, 1H),
7.8
2- Chl( zr o@’]glgégr%s(@ 4% %%%B‘nés%s%@a?%ﬁmﬁ%ﬁg%w su qgoﬂgnl)?fgomst Fobenzene

The titl s/zzé629hound was prepared from 25

2- chl Qr.o- 3-fl uor o- 4- (4- car boxyphenyl - sul phanyl ) ni t robenzene ( Met hod 24) by
t he prlgcedure of Exanple 51. NVR 2.95 (d, 6H), 7.20 (dd, 1H); 7.50 (d,
2H), 7. 6Metkbd ), 7.95 (d, 1H); mz (ES'''): 355 (M:rH)~. WD 01/17956
PCT/ GBOOT 03314 ,89 Vet hod 76 ) N {2-Chlor o

- 3- (4- casbalsRRShIS o P =\ di met hvl car banmovl )

phenyl sul phorﬁ'&dhﬂxb?—? dphne%hnbﬂ@r(QWﬁ)?dehédtoa sélutiod 6f f | uor opr opanam de
(R-N{2-Chloro uor o- 4-

di met hy| 23rdiflupss-Hynisraniline (}9;94@&}4 PMFLR9Q mboThs mixture was stirred at ambient

figuby %"Eﬁatm fop 16 hatird Sdd hePHiRINASRRBOAL300RY IRl ash8d with Brikd @0ded Wi th
4- rrercap enzol ¢ aclid accor |%to the procedure of Exanple 50 to yield

the tit| mlxThpwashing was extragiedwithdDAg (309, 1) The opmnic phagerwere cgmbingd, 3H) - 2. 90
gs 5 53|(_|)d WW@83§%00 @gﬁn%i zgxg J{ﬁhle fﬁ@%agﬂg Zvv&ﬁ%é%p(ﬂhﬁon t8 595 (s, 1H,

the title compound (14.1 g) as a solid. NMR: 1.30 (d, 6H), 3.70 (septet, 1H), 6.70 (dd, 1H),

7.26 (s, 2H), 7.80 (dd, 1H); m/z 229.

20 '
Method 78
2-Chloro-3-fluoro-4-(isopropylsulphanyl)-nitrobe:
A solution of 2-fluoro-3-(isopropylsulphanyl)-6-nitroaniline (Method 77; 14.0g) in

acetonitrile (100 ml) was added to a stirred mixture of copper (II) chloride (8.95 g) and

25 r-butylnitrite (9.9 ml) in acetonitrile (300 ml) at 65°C under argon and the mixture was stirred - -
for 2.5 hours. The reaction mixture was allowed to cool, EtOAc (300 ml) was added, and the
mixture was washed with 2M hydrochloric acid (2 x 200 ml), brine (200 ml) and dried. The
volatile material was removed by evaporation to leave an oil. This was purified by
chromatography on silica gel, eluted with 10-25% EtOAc in hexane to give the title

30 compound (10.16 g). NMR: 1.33 (d, 6H), 3.78 (m, 1H), 7.65 (t, 1H), 7.98 (d, 1H); m/z 249

o).



10 Method 77 2-Fl uoro-3-(isopropyl sul phanvl)-6-nitroaniline Sodium
2-propanet hiolate (5.66 g) was added to a sol ution of

, 3-di fl uor qy@oftithggoani line (10.04 g) in DVF (200 m ). Thediegimwhssiyeas
stirred at ambient 15 tenperature for _gg_hours and then diluted with Et OAc
(300 mM) and washed with brine (500 m). The washing was extracted wth

Et CAc (300 e organi c phases were conbi ned, washed with brine (500
m), drled@%ﬂv@atlle materlal was renmoved by evaporation to give the
title conpg 34 -(is theinylfaiviline 1. 30 (d, 6H), 370(septet 1H),

6.70 (dd. 1H). .7.26 (¢ ‘ 2.
6,70 (90, 3R u%?é%fwaﬁy%mnd%%g#&wm%3%2%%3 (6Lt Baedilo 2
2-f 1 uor o- 3rmixtﬁelaf %ulowis-ﬂhaﬂm lisdpropylstiphatiyl Jnitbérveid (MaEtHod, 781 10.0D3) dnd
acetonitrile was added to a stirred mxture of co

|
chi o | deS (Hno iz 26468 SEDMHAIOY ik Tho mistirs was heaied fa 196G oA oot 2800 n )
at 65C undgen giidRa t@@&bﬂ&ﬁnﬁﬂ:ﬁﬁ Ofer&ﬁﬁ@ ﬁWa§ e dindeed with ﬁtd]&é"{ niB"ﬁltér@diCt i on

m xture was all owed to cool was added, and m Xt ure was

washed wi t thrgugh diathmeaspous eaih, at@slcbd(mtb&rmsm m2§0mb,rdn¢d oymmum selphate ed.

pur 11 od bR ELaIAS LRI Y boBHBP RNBNE BRI P ERASABRREY, 1 © "

hex ane t 0 cliromatbgraphyi dnl silica@el; elupdwith O¥WECA gih heduRto divEthe tide cépound. 78 (m

et hod 18 BB mle i1 el R IR S T i 0 00

‘tron trichi@y nte2tepMthydrate (32.7 g).in water (100 mM) was added to a

m xture of 2-chloro-3-fluoro-4-(isopropyl sul phanyl)nitrobenzene (Method 78;
10.07 g) and 5 zinc dust (26.36 g) in DV (100 m). The m xture was heated
to 100C f opeinia goours and then allowed to cool to anbient tenperature. It
was t hen d_l_ut'%"'vmth Et OAc (500 m) filtered through diatonmaceous earth,

washed wi t ER}N-2-chioro-3-fhrorn4-(isoptepyisuiphanylpheny iy 2-methylk3.339d vol atil e
mat eri alsV\afubd ¥ evaporatlon to leave an oil. This was purified by

chr omat ogr gel, eluted with 10% Et OAc in hexane to give the

title conpound 1,3-Bis(trimethyls11yl)urea (5.73 g) was added to a solution of

(R)-(+)-2-hydroxy-2-methyl-3,3,3-trifluoropropanoic acid (Method 25; 4.424 g) in DCM (75
ml) and the mixture was stirred for 16 hours at ambient temperature. A solid was filtered off

and washed with DCM (20 ml). The organic solutions were combined, cooled in an ice bath,

20 and oxalyl chloride (2.7 ml) and DMF (cat) were added. The solution was then warmed to
ambient temperature and stirred for 24 hours. Volatile material was removed by evaporation,
the residue was dissolved in DCM (50 ml) and added to an ice bath cooled mixture of
2-chloro-3-fluoro-4-(isopropylsulphanyl)aniline (Method 79; 5.105 g) and triethylamine (11.7
ml) in DCM (50 ml). The mixture was allowed to warm to ambient temperature and stirred for

25 18 hours. Volatile material was removed by evaporation to leave an oil. This was purified by
chromatography on silica gel, eluted with 10%-25% EtOAc in hexane to give a solid. This
was dissolved in anhydrous THF (15ml) and cooled to -78°C. 1M tetrabutylammonium
fluoride (3.6 ml) was added and the mixture was stirred for 45 minutes at -78°C under Argon.
It was then allowed to warm to ambient temperature and stirred for a further 30 minutes. 2M

30 Hydrochloric acid (50 ml) was added and the mixture extracted with EtOAc (100 ml). The
extract was washed with brine (50 ml), dried, and the volatile material was removed by
evaporation to leave the title compound (1.23 g) as a solid. NMR: 1.21 (4, 6H), 1.58 (s, 3H),
3.45 (m, 1H), 7.50 (t, 1H), 7.79 (d; 1H), 7.84 (s, 1H), 9.79 (s, 1H); m/z 358.35.



10 (5.299) as a solid. NVR 1.11 (d, 6H), 3.10 (septet, IH, 5.92 (s, 2H),
6.57 (d, 1H, 7.11 (t, 111); mz 219 (M+). Method 80 ' '
(2R) - N- 12+gHhhi79s63- f | uor o- 4- (i sopr opyl sul phanyl ) pheny 11 periecndiessis 2- met hyl -
3.3.3- 15 trifluoropropanam de 1, 3-BiLggtrinethylsilyl)urea (5.73 g) was
added to a solution of (R)-(+)-2-hydroxy-2-nethyl-3,3,3-trifluoropropanoic
acid (Method 25; 4.424 g) in DCM (75 m) and the m xture was stirred for
16 hours at anbient tenperature. A solid was filtered. off and washed with
DCM (20 Mg_mgmg orgam c sol utions. were conbi ned cooled-in an ice bath, 20
and oxal , - o . &gz&gl ution was

t hen war s ours. Vol atile

mat eri al was z-ﬂmﬁ-fhmm#a@mm:nyphmylsmplmnymuMthhsd 24;5%1g,i16.8DCM (50
m ) and add?d to an at h. cool

2- chl oPomime }Yﬁb?%sﬂ?“??ds“ﬂa’rw&’ﬂlngﬁﬂm%ﬂqowy fhlends 32 mwags o) and
triethyl gaacacA cduple/of dibps of DMICVerde2dded!td initidiethB resktinand@Swadlléfowatr t 0 warm to

anbi ent tenperature and stirred for 25 18 hours, Volatile material was

removed BYeraighlo Shemixgire Was eragqrated to dryness and then gedissolyed in DGM(20 mi).

chromato étﬁ’ﬁ ahﬁ&,&t e JdVé&d )i to give a
sol id. T%’ etclf?!ssol vege:ﬂg %\hydrg\&é‘?‘lﬁE gé%ﬁmggﬁeﬁntﬁgﬁt—% 8C. 1M

t et r abut yﬂllalnEM$ added Someef| theeaboge @lﬁﬂ)lomobﬂme@ 4emenobhEhegolution waglel stirred
for 4 to anmbi ent
t ormporigt 0 SSertone b e Mahed Wil Wner, bipg U3 aliIV) iR BAlp b CHUBER O 27D A1
(50 ni) eolamadhieing with EtOsc. The mnhngmlntamtm evpotated:doom t¢ meana;ld theme
tract m | t |

O e S hb  Rml  E MS D,
NVR: 1. 2Le;(adelﬁddAc to yiefi the titld¢dmpound (680 (ig). NMR; 1.Y (506H],12,9 [-3H), 3279 (d, 1H),
788 (St Y5a & 1D, 43 @ Ty, 75 E 28%.8 %0, 245 sV . {Hp b 566,58 03314 91

2- Chl gp50- 3- f | uor o- 444- (N- net hyl - N- et hyl car banovl ) nhenyl sul phanyl | ni t robenze
ne 2-Chloro-3-fluoro-4-(4-carboxyphenyl sul phanyl)nitrobenzene (Method 24;
5.5 g, 1Method8%mp|) was suspended with stirring in DCM (100 nil) and

oxal yl bl didd8 fbedd ik eiRadllBshondnidBbAtiioBbdos, O DVF vere added to
initiat OVer ni . The m xture was

evapor at ed t oEdiylaminesolution (M in abselitts FPK2163 ml) v@vplaped igayreaction vessel _
N ety - NS P Fo bl 6 ddtied Ppcrtton BFhe ackPihucHicd SAYGH 4 mbdolYa 1 M) and

to this w
20 prepared in Method 81. The solution was left to stir overnight and then washed with water,

brine and dried by pouring onto a Chem Elut column eluting with EtOAc. The solution was
evaporated to dryness and purified by chromatography on a Mega Bond Elut column eluting
with graduated solvent hexane / EtOAc to give the title compound (380 mg). NMR: 1.1 (t, .
3H), 3.2 (m, 2H), 7.1 (t, 1H), 7.6 (d, 2H), 7.9 (m, 2H), 8.6 (s, 1H).
25
Method 83 ] :
2-Chloro-3-flucro-4-| 4—(N—meth¥l-N-eﬂlylcarbamgl )phenylsulphanyl]aniline _
2-Chloro-3-fluoro-4-[4-(N-methyl-N-ethylcarbamoyl)phenylsulphanyl] nitrobenzene
(Method 81; 650 mg. 1.76mmol) was heated with stirring at 75°C for 45 minutes with of iron
30 powder (1.06 g), EtOH (1.2 ml), water (0.5 ml) and 2 drops of conc. HCI. The mixture was
then allowed to cool to room temp, made basic with saturated sodium bicarbonate solution,
and EtOAc was added. The reaction mixture was filtered through a bed of diatomaceous earth,
washing through thoroughly with water and EtOAc. The organic layers were combined and



stirring was added sonme of the above acid chloride solution (2.4 mmol). The
solution was left 10 to stir overnight and then washed with water, brine
and dried byy@eisdsd onto a Chem Elut colum eluting wt h,dzit,(gmﬁmgﬁle
resulting solution was evaporated down tgg _dryness and then purified by
chromat ogr aphy on a Mega Bond El ut col um el uti ng with a graduated sol vent

of hexane gl

2. 9 (a, arp oSt A saorl g el ey AP el ffompby (B 1)

2H), 8.0 (mg)ad—apalmjlalo@@m NMRELO(03H, 2.8 (s, 3H), 3.2 (d, 2H), 6.2 (s, 1H), 7.0 (m, 2H),

2- Chl or o- 3;fJ uor Q- 4-f 4- (N- et hyl car banoyl ) phenyl sul phanvl | ni trobenzene

Et hyl am nek%f“u%ﬁbn (2Min absolute EtOH, 2.65 m) was placed in a reaction
vessel with DCM (1 nl). To this was added a portion of the acid chloride
solution (2.4 mml) as 20 prepared in Method 81. The solution was left to
stir ovePnMgthod#y t hen washed with water, brine and dried by pouring onto

a Chem El ub ci@dHA0q HiAfiindas evaporated to
dryness and purl Bond El ut col um el uting

W th graduat ed &@m&-ﬂuemﬁﬂ-w-ﬂhmbamog)phm)ﬂmmxﬂnm@emwfMetbGer rrg)

(I\I o 1%0 - Saoq e hop o’ By foiler dett pieh B . 6%59?7&%@8 mf)a2d o P

N- et hvl car tawoHC) wére hgatsdiat FIS 80 with atiiring fér 452nialite Mhe thikthieorB-allowéd foNdosEt hy |

N- et hyl ¢gar banoyl ) phe I nitrobe t hod 81. 650 )
S miiD REShad g e b it heih, fansrated feihm BlchbrmARe colfion, BRAT e, 30
powder (1. Qﬁleﬂ hnd @&k Qﬁulﬁ&n wasHolded olifdta8ChenVERt Eﬂlﬂmﬁﬁ'ﬂi Sluttd ¥R FebAS el HC! -

The m xture was then allowed to cool to roomte made basic wt

sat ur at ed &G RPBPAVAA keA0meR aspale ydlow stiglsofid rdd (hdHOA-2 @8H)Sdct i on
m xture wag, imhtmr@cbﬁ)h‘ygv«ghg fli_m) ghqgogpceous earth, washing through

thoroughly W th water and he“6rganic 'l ayers were conbi ned and WD
01/ 17956 PCT/ GB00/ 03314 -92 washed with water, dried, filtered and

evapor ated ess to give the title corrpound (600 ng) as a pal e yell ow
I\/I&g e ﬁén

gum NWVR To 311), 2.8 (s, 311), 3.2 (d, 2H), 6.2 (s, 1H, 7.0 (m
2H), 7.2 N- N-methy]-N-ethylcarbamoyl)phenylsulphanyl]
2- Chl or o- 3- AN 1'3'%5 He})rrrg I a?;ggu%l sul phanyl I ani i ne

2-Chloro-3-fluoro-4-{4-(N-methyl-N-ethylcarbamoyl)phenylsulphanyljaniline (Method
83; 580 mg, 1.7 mmol) was dissolved in DCM (6 ml) and pyridine (0.28 ml) was added.

20 (8)-3,3,3-Trifluoro-2-(trimethylsilyloxy)-2-methylpropanoyl chloride (prepared from
(R)-3,3,3-trifluoro-2-hydroxy-2-methylpropionic acid (Method 25) as described in J. Med.
Chem., 1999, 42, 2741-2746) (508 mg) was dissolved in DCM (1 ml) and added to the
aniline. The solution was stirred for 4 hours and then washed with HCl (2 M) to remove
excess pyridine. The organic layer was evaporated to dryness, dissolved in MeOH (17 ml) and

25 HCI (2M, 1.7 ml) was added. The solution was left to stir overnight at room temp. The MeOH
was removed and the residue was partitioned between water and EtOAc. The aqueous layer
was extracted twice with EtOAc, the organic layers were combined, washed with water, brine
and dried by pouring down a Chem Elut column and eluting with EtOAc. The resulting
solution was evaporated to dryness and purified by chromatography on a Bond Elut column,

30 eluting with 5 - 65% EtOAc / hexane to yield the title compound (390 mg) as a white solid.
NMR: 1.0 (s, 3H), 1.6 (3, 3H), 2.8 (s, 3H), 3.2 (d, 2H), 7.2 (d, 2H), 7.3 (d, 2H), 7.6 (¢, 1H), 7.9
(s, 1H), 9.9 (s, 1H); m/z 477.



2- Chl oro-3-fluoro-4-[4-(N-ethyl carbanoyl ) phenyl sul phanyl ] ni trobenzene :
(Method 82; 360 ng, 1.02 mmol), iron powder (617 ng), EtOH (0.68 m), water
(0.28 nl) vp@diigeghr op of conc. HO were heated at 75C wetiveBbiessisng for 45
m nutes. The m xture was allowed to cg9l 10. to roomtenp and then made

basi ¢ using saturated sodi um bi carbonate sol ution. EtOAc was added and the
sol ution was poured onto a Chem Elut colum and eluted with EtOAc to yield
the title conpound (260ng) as a pale yellow sticky solid. NVR 1.1 (t, 3H),

3.2 (q, Méthod86 (s, 114), 7.0 (q, 2H), 7.2 (g, 111), 7.7 (t, 2H), 8.3 (d,
111). 15 W‘#M ic%ﬁrgéggpﬁéiﬁshimmﬁéﬂﬂ}'ﬁh-hydroxy-z.

et hyl car
}-2- hydrﬂiemﬂfi,tj&tﬁﬂhom&ahﬁdefl uoropropanam’ de

ZChIor03fI N- he I aniline
(Met hod  83; [ﬂf"é"ﬁwg § X'&?é‘& Eﬂ‘%‘@?@“é‘aﬁ ﬁ){&@ﬂ%ﬁ ﬂﬁﬁlﬁ di ne
(0.28 nl }eakiRd wﬁﬂ@d.% 3 %ﬂuoro-Z-(tnmethylsxlylox )-2-methy ropanoyl chloride according to
(S)-3,3,3-Trifluoro- 2- trimethyl sil éoxy F?Ipropanoyl chl ori de

(prepar eehefnrmureasMstthQStqmlé 9ﬁrymlt953 QY?%’H%MM@% c acid (Method
25) as described in .1 Med Cherh, 1999, 42, 2741-2746) (508 ng) was

di ssolved in DCM (1 n1) and added to the aniline. The solution was stirred
for 4 hoilixample@St hen washed with HO (2 M to renbve excess pyridine. The

ra (o 37 TBIGER A rpfhetiokVE B RO Yot Rl Chiiit o) BT 25
room t eNpompk JiﬁdM-}ﬁhuMQB draphumthcaridallyecapebledialt omiavivpdiydiolyisableeitdnet ween

t d Et ted t th EtOAc, th
or gani o Pigof eisahs oRRRAa, oEereeptor Fregfae ot MBSl or i cd by

pouring down a Chem Elut colum and eluting with EtQAc. The resulting

sol utloua.Lmaaﬁn.r_a.Led to dryness a Bond
Elut colff @nTaldetkel uting with 5 - 65% Humpltablethexane to yield the tit]e
conpoung¢==399——as——wmrte—sord— oS, 3, .0 (3,3, 218 (s,
311), 3g9ﬁ?“9%, 7.2 (d, 2H, 7.3 (d. 2H . 7.6 (t. AH. 7.9 (s. 1k1),
9.9 (s, |LkbtosePhEud /7. WO 01/ 17956 PCT/|@BRO503314 -93- Method 86
(R)-N-{"-M| or 0=3afl Horg-dg-iq /I\Lnfln o ar oo ]I\nhnny!s.ultpb-;any: : phCﬁ |y

y S AN o
) - 2- hydf Sxesearmellese§odium 3 3-tri | uor oprlgﬂanam de 5
2- Chl or ¢pfadeTs &961 Sate (S%WN%{HI car bangyggspnhenyTsul phanyl' TanrTrne (Mefhod
84) was]_reac ORM _
(S)-3,3 Magnesidrmsteanate (trimet hyI silyl d®30 - 2- net hyl propanoyl chl ori de
accordi kg—te - _

(b): Tablet II i ' ' mg/tablet
Compound X . 150
Lactose Ph.Eur | 223.75
Croscarmellose sodium 6.0
Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 225
Magnesium stearate 30

15
(c): Tablet III mg/tablet
Compound X : 1.0

Lactose Ph.Eur 93.25




the procedure of Method 85 to yield the title conpound as a yellow gum Mz
463. Exanple 85 10 The following illustrate representative pharmaceuti cal
dosage fornﬁv?pmﬁg(m ng the conpound of forrmula (1), or dql}%gmgﬁytlcal |y
acceptable salt or in vivo hydrol ysabl eggster thereof (hereafter conpound
X), for therapeutic or prophylactic usé’n humans: (a): Tablet | ny/tablet

Conmpound K=t86—taet-05e—h—EtH—l82—b——Cr-05-C-aH-H R0 5-0—5-0-cH—tHtRGmelvir=% ©
starch pa;FEDSEWWSGS%'é‘Pe) 2.25 Magnes ‘b?n stear ate 3.0 (b): Tablet 11
g/ t abl et | VTR E baste Casey € P Ear aroscar ner rose sodraml6. 0
Mai ze stafch 15.0 ch0| vvior‘f‘lf11 vriolidone SA)w/v paste) 2.25 NMagpnesium
st ear at e BMagtdsiufcgteardtabl et 111 ng/tabl ef1.0Conpound X 1.0 Lactose Ph. Hur
93.25 WD ¢ ' '
starch paste (5% w v paste) 0.75 Magnesium stearate 1.0 (d): Capsul e
my/ capsul FCoaRaag'd X 10 Lactose Pn. Eur) gmw " EUT| figfeapsulévegnest um stearate L.o(e):
I nj ection f)(5 oo/ i)

Compound X 10

Lactose Ph.Eur ' 488.5

Magnesium stearate 115

(e): Injection I (50 mg/ml)

Compound X _ 5.0% wiv

1M Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid (to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Water for injection to 100%

(): Injection II 10 mg/ml

Compound X 1.0% wiv

Sodium phosphate BP 3.6% wiv

0.1M Sodium hydroxide solution - 1 15.0% viv

Water for injection to 100%




Compound X 5.0% w v 1M Sodi um hydroxi de solution 15.0%v/v 0.1M
Hydrochloric acid (to adjust pHto 7.6) Polyethylene glycol 400 4.5% w Vv’
Water for g@hf@bdeon to 100% (f): Injection Il 10 mg/ M pefiesmmssd X 1. 0%
w' v Sodi um phosphate BP 3.6% w v O.#§l Sodi um hydroxi de solution 15. 0% v/v
Water for injection to 100% WO 01/17956 PCT/ GBOQ 03314 -95 (g): Injection
11 (Img/ M, buffered to pH6) Conpound X 0. 1% w v Sodi um phosphat e BP
2.26%wyv_Gtric acid 0.38% wyv_Polvethylene aglvcol 400 3 5% WV ter
for inj¢ Qg)thﬂedﬁban% Not e The -above [f(tungimiabuffered tpHEke obt ai ned b
convent LR —po.eo.0LH-8-6- et ch-o it —E—t- R e R B E-O G Bt

tabl ets F&’ﬂPP'@)‘”ﬁay be enteric coated |[R1%&Ventional neans, for exinple

to prov Tett UI ose acel[H FEapal ate. WO 017 17956
PCT/ GB )Sﬂ“l}:‘ﬁ&épg%t Bgla Iiig L 1. A conpound of formila (1]: R4
R2- S(O) | CitficatidR H OH-3 5 V\,herei n: |038%wiv

Polyethylene glycol 400 3.5% wiv

Water for injection to 100%

Note

The above formulations may be obtained by conventional procedures well known in
5 the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for
example to provide a coating of cellulose acetate phthalate.



nislor2; R is chloro, fluoro, bromo, nmethyl or nethoxy; R2 is selected
fromone of the following three groups: 10 i) halo, nitro, hydroxy, am no
or cyano; iiwoopd7edgd Wherein X is a direct bond, -0-, -S-peréEnnz1d2-,

-NR6-, -CO, -CONR6-, -NR6CO-, -NR6SOR9gar NRGCONR7-; wherein R6 and R7
are independently hydrogen or C .4alkyl optionally substituted with one or
nmore A, angh, Is selected fromCl-6alkyl optionally substituted with one

or nore A . /fcycl oal kyl optionally substituted w n ﬂ m‘ A,
C3. 7cycl oal kyl Cl . 6al kyl optionally substituted wt fm m“m"“lm l *I|e
C2_6al kenyh optional | ) ??bStkt ted with one or noré At C2. 64l Kynyl
optional | y“subs iPHPe Py or nore A, phenyl optionally substituted
with one or nore D, phenylCl. 6al kyl opgsonally substituted w th one or
more D, heteroaryl ring optiopally subdtituted on a ring carbon by one or
nore D or (heteroaryl ring)&"?@éfg_ aid onally substituted on a ring
carbon with one or nore D; 20 wherei d hefjeroaryl ring is a carbon

| i nked 6-nmenbered ring containing } nms or a carbon |inked
5-menbered ring containing 1-3 hetle d. i ndependently fromO,
N and S; and wherein if said 5-nmenbereg!het’éroagg Bing contains an - NH
noi ety that nitrogen may be optionally substituted with a group sel ected
fromG Bii) a nitrogen-linked 4-8 nenb€fed heterocyclic group optionally
substituteg on.a ring carbon 25 by one or nore D and wherein if said
het er ocycl | 8er§1n0up contains an -NH noiety that nitrogen may be optionally
substituted w thisal @¢2oup selected fromG R3 is Cl-6al kyl optionally
substituted with,one or _nore A C3.7cycloal kyl optionally substituted with
one or more A, Rhi§shiora, Jpergehremg, reethyliormethodyani t h one or nore D, a WO

01/17956 c L Mﬁ!{ggéﬁémlgggé&théﬂ,ﬁowgq%éh}og&ed 6- menber ed het eroaryl

ring containing 1-2 nitrogen atons optionally Substituted on a ring carbon
by one 4P Hbale, mitrodydepxy.aninmon dyarasd 5- mermber ed heteroaryl ring containing

1-3 h _ 5 > s f N _ ; k|
eter Og} -gf;-"k gﬁie?&ﬁ ﬁdls'aar%%&?&qgﬂa-,x&,%%@é%?%ﬁgﬁdm STOPLESRREL Y

substitute ring car one ofr ereln It said
5- menber ed-NRICE-odRISO0s-ion YREGONR; whareirbR® dud R rans iedopendeatly hydrogenen nay be

optional |l y~s ' ith a. group sel ected from G i s sel.ected from
hydr oxy, aﬁi%@& ﬁé%é%c%gg?}e‘? %NIB f’gelmaIPWI‘A)’gﬂﬁi ﬁo’,s sgﬁftﬁfﬁ?@{%@ | kyl ) am no,
carbanoyl egtibnilly Sabitiesed withonsorardre ¢, €.,dycloaikyl optionally substituted with one or

15 more A, C3;cycloalkylC.galkyl optionally substituted with one or more A, Cy.¢alkenyl

optionally substituted with one or more A, C.salkynyl optionally substituted with one or more
A, pheny! optionally substituted with one or more D, phenylC;.calkyl optionally substituted
with one or more D, heteroaryl ring optionally substituted on a ring carbon by one or more D
or (heteroaryl ring)C;_galkyl optionally substituted on a ring carbon with one or more D;

20 wherein said heteroaryl ring is a carbon linked 6-membered ring containing 1-2 nitrogen
atoms or a carbon linked 5-membered ring containing 1-3 heteroatoms selected independently
from O, N and S; and wherein if said 5-membered heteroaryl ring contains an -NH- moiety
that nitrogen may be optionally substituted with a group selected from G;

iii) a nitrogen-linked 4-8 membered heterocyclic group optionally substituted on a ring carbon

25 by one or more D and wherein if said heterocyclic group contains an -NH- moiety that
nitrogen may be optionally substituted with a group selected from G;

R3is Ci-salkyl optionally substituted with one or more A, Ci.scycloalkyl optionally
substituted with one or more A, phenyl optionally substituted with one or more D, a



i) W-Wwherein Xa j ' mn -0-, -S, -SO, -S2-, -CO, -NRISC2-,
-NRdCO-, 10 NRdCO\Hmmm“mmul Rd-; wherein Rd and R are

i ndependentd yi/Pysdr ogen or 'Cl&al Ryl * optional |y substituperiGeooizs@ne or nore
hydroxy or Cl. 4al koxy; and R is selggred from hydrogen or Cl. 6al kyl

optionally substituted with one or nore hydroxy or Cl al koxy; ii) a 4-8
menber ed .8 B, i : Pﬂ{di' ' with one or
nor e gr%ﬁ%;sn l!%é?t‘%?@%n@ﬁé%?% al %Hé%@rﬁtg?%giﬂ;ﬁﬂgg@ﬂng{?ﬂyl or cyano
and wher gibstitifed ona ding cgbonl by onereo morsDiqrta catban linked Sanembered herearyl ringat

ni t rogen .be | i ' : O; iii
e 1. oo B el eBURT gbith bl ot 00N o SYRicRE BB O Ui [ 1)
-5-, - SQa rifig carbdn@®-dne iov Jnorzy el wherdin ifspidzShmierfered hetexparyringiconteinnaX | s
-C(O- _or,_-SO2- d Rr is antro -1J nked, 4-.8 nenbere het grocyclic
group © ptW‘rfﬁ?‘F‘}'% &5&05?&&1@6@%9?"895%5{“&'5&%%%@8’8“%“@%‘%#&98‘ F oups

sel ected fromidwRERE from'hytfxy,Ginids hile xdarboks, Mat kdkylumiay,ano and wherein i f

sai d heterocyclic group contains an -NH noiety that nitrogen may be

opt i onal NyN-dici§s-salk oaFarpamoy) and (-calkPBGt ed from G 25 Gis sel ected from
Cl. 6al kyl opthenglebéafgsti tuted with one or nore A, Cl. 6al kanoyl

optionally substituted with one or nmore A Cl.6al kyl qul phonyl optionally
subst i t udeX¥™Rf wherein&X" s diregt ond, -051-S6 28 Ro x§@zmr6&hy Ro%@i'oﬁ’a% CP-subst i t ut ed

wth e eayr b, G ' I

subst;i uf%dc\?aﬁlﬁ"éne -gorrbéng}ﬁg 'Aw%i?g%ﬁélﬂ gcgr Ean‘%ﬁ%gpt | cﬁ%?lﬁll

substit ublﬁiinaﬁytdnbﬁhﬂzd)with’ﬁn&aormuyduamf I Wh+adkaxiyoand R s ssleotet ifitogn ﬂj Wi th one

or nore .30 A, a | S. rogen o uor o; I pac, Lca

accept apP¥iregep or gf"aﬁ?{ 1 ?‘fim{}%‘/ls'os“ﬁ%t%‘{ b preor %Pﬁfﬁ&r ég‘.‘&&w y

illlllllﬂ)éau-?iﬂehi&f ﬂeluﬂe%}w?chlslobﬁ idndll) S?Mﬂlr%fl%m RER 0GB C 6314 98- 2.
conpound of fornul a according to erejn n.s.2 of.a

phar mac egforRsseleqted fomdyatoRy.halosty4 Wxﬁrﬁﬂ%{"m%gﬁwaﬂﬂmﬂﬁe‘a@s{%r t her eof .

5 3. AsCRumpiBsHef coh@ind'dh aNK! hoid6/aRd: fititiged Mapbd Sitiondlly substibited witha 2 wherein

R is methyl, <chloro_or fluoro or a pharmaceutically acceptable salt or an
In vivo ﬁy@@ﬂlﬁﬂéeétfm@'ster thereof. 4. A conpound of forrmula (1) according

to any ofs fcClafiliIR®R® WherdinW*3hE RPareds iisfinel hkBbefore and X° is -S-, -SO- or
-S0;-;
iv) cyano or halo; and :

20 v) -X°-Rf wherein X° is -C(O)- or -SO,- and Rfisa nitrogen-linked 4-8 membered
heterocyclic group optionally substituted on a ring carbon by one or more groups selected
from hydroxy, halo, Ci.4alkoxy, Cisalkyl or cyano and wherein if said heterocyclic group
contains an -NH- moiety that nitrogen may be optionally substituted with a group selected
from G; _

25 G is selected from C,.¢alkyl optionally substituted with one or more A, C.¢alkanoyl

optionally substituted with one or more A, Cy.salkylsulphonyl optionally substituted with one
or more A, Cy.¢alkoxycarbonyl optionally substituted with one or more A, carbamoyl,
N-(C).salkyl)carbamoyl optionally substituted with one or more A, N-(C;.¢alkyl)scarbamoyl
optionally substituted with one or more A and benzoyl optionally substituted with one or more
30 A;and
Rtis hydrogen or fluoro;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.



fluoro, brono, iodo, nitro, am no, nethoxy, acetylam no, hydroxy,

a " 4al kyl sul phany!l 1(%“'“@[“’"&{"%'1! tituted with hydroxy),

a . 4al kyl sul ,  N-(Cl.4al kyl)am 1y
substituted v\?\natb s(dr oxy, methoxy, dine %I am no ‘or- car b%ﬁi E Io?:ﬂfi‘

nor phol i no, 4- acetylplpera2|n 1-yl, thi rpholino. 1- oxothlonDrphollno

1, 1- di oxot hi onor phol i no, benzyl am"no, phenoxy, phenyl sul phanyl (optionally

substituted wth N-(Cl4al kyl)2carbanoyl) or phenyl sul phinyl (optionally

substi t ut ed, wi thcéﬁpbhr(d@ffdiﬁiumna%e@aﬁgn@mhﬂn Divhereid/ 1Pk 2RE & phdrMatduically
acceptable salt  or an in vivo | ysabl e ester thereof. 5. A corrpound of
formul a (chcazle‘a#a#lh‘g%namhxﬂ{ém&eaﬁamm fto 4 wherein R3is nethyl,
ethyl (optionally substituted with hydroxy), isopropyl, butyl (optional I y
substituted 20 with hydroxy), phenyl [optionally substltut ed W|th hal o,

N, N- di mefh$! carb&nmyoundmfmn@al amrdmgwcxmmlmMrwﬂmmEasmethyl

N- et hyl I bstit ut I
et P cor BAR b s Sk R ARk AL SR B h I R e
substituted with hydroxy)] or car bon i nked pyri dyl [opt ional |y

bstitut t t I t
25 hydr ol yRabl cAGSPBIRAEforielh () Esortiie o R oo o PN (TPl Bois Rl o

any one of fiGéra) b6md, ibdo, &wmahﬁbnn%xys acetsmma%ydﬁfxyﬁcﬂmymgmm cal ly
acceptahble salt or an in vivo g/dr ol ysabl e ester thereof A conmpound

of formlPa ‘(PP?D%IX Sesfisied yighydroxy), Cialkylsulphin, C1.4a.lkylsu1phonyl

(R -N-[2- CIvL dfun«aﬂpw,mw%m%y&&&g gfmﬂw 2- hydr oxy
- 2-net hyl - 3 trifluoropropanam de; WO 01/ 7956 / GB00/ 03314 . 99.
(R) -1V carbamoyl) morpholino, 4-acety1p1perazm—1-yl thiomorpholino, l-oxothlomorphohno

[ 2- Chl oro- ?},-(d%o 31 I%&gﬁ%ﬂ %36 FHeR S PRy RMPRIRIT Wb BIARY Vivkaiddy dr 0xY- 2

- nmet hyl - r opr opana

(R-N-[2- CIwifbf\b(%i(lkyl)hcaibmlmyﬂ}nrcphmyhmplnnyboopﬂm(aﬂp'snhb,shmtddphthnyI ) phenyl ] - 2- hy
r tr r
CR X £ a5 GG sstegmpeatiabigyh of R Bf °Bﬁ5ﬁ?frﬁ8$epifbkéﬁlﬁ9ﬁ i g hyrplyblg gster

2- hydr oxy- thereb®t hyl - 3, 3, 3-tri fl uor opr opanam de;
(R) -N-[2-Chl oro-3-(1, 1-di oxot hi onor phol i no) - 4- (i sopr opyl sul phonyl ) phenyl ] -2
- hydroxy-2- nmethyl-3,3,3-trifluoropropanam de;

(R)- - (2- OBl o on dosapdidrop bahanidy sBeoBhd dnyl B BruthinB Al hdeey 7 Y- 2- et hy
methyl, ethyl (optionally substituted with hydroxy), isopropyl, butyl (optionally substituted

20 with hydroxy), phenyl [optionally substituted with halo, N,N-dimethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, ethylamino (optionally
substituted with hydroxy), mesyl, azetidinylcarbonyl, morpholinocarbonyl or
pyrrolidinylcarbonyl (optionally substituted with hydroxy)] or carbon-linked pyridyl
[optionally substituted with amino] or a pharmaceutically acceptable salt or an in vivo

25 hydrolysable ester thereof.

6. A compound of formula (I) according to any one of claims 1 to 5 wherein R* is

hydrogen or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

30 7. A compound of formula (I) selected from:
(R)-N-[2-Chloro-3-(1-oxothiomorpholino)-4-(ethylsulphonyl)phenyl)-2-hydroxy-2-methyl-
3,3,3-trifluoropropanamide;



91- f\/lrels;: ugrﬁg{ ﬁgﬁgﬁ“ma mumllluuLphenyl) 2- hydr oxy2- net hyl - 3, 3, 3- )
]
I

i f1 uor oy (Ppﬁﬂ gq de; (R)'- N[ 22 Chl or 0- 3- (4- acet y| pi per ag&RGhon/o3s14
4- (et hyl sul phonyl ) phenyl ] - 2- hydrog'y 2- met hyl -
3-trifluoropropanam de; 15 (R -N 2-Chl oro-3-[

g SR P i o AR i

(?)BN[Zm%&IOSQSWIWmﬂe;( met hyl sul phonyl ) phenyl ] - 2- hydr oxy- 2- net hyl - 3
,3,3- trifluoropropanam d

(R) - N- [ 20RHY- &Gﬁsﬂ{*)&ﬂa}: QWP‘BP&E’M‘?PFP)I“ (refksotabenyRBSAYI A BIER3 pheny! 1 - 2- h
ydr oxy- Zmetﬁ?-ﬂbliﬁhu&oﬁo hehidEd uoropropanam de; and

oro

(R N- no- 4- I h | ].- 2- hyd -2-nmeth
gSﬂ‘)tN-[ﬁ-CU@M%(Eb&W&?H‘@@O%Eg g'hé Su Oni)a ‘?“ﬁ%gé‘m"éiﬁyer g)a(t?/t OPEan
|n VI Vodﬁ&ﬂh%yg%%&(ﬁgacacﬁ]oﬁgr reof. 25 8. A process for preparing a

compoun Ing to claiml or a har maceutical |y
accept ab{R)-Ns[2-Chloro-3:(l, l-dlonommwyldnbm)ﬁa@ﬂﬂemb‘éph pheayl]-2dyaeRy8r ocess (in

whi ch var i abl efined for formula (1) unless otherw se
st at ed) %‘ﬁ@ fggsm%&m gg‘eg'r otecting a protected conpound of formula
(rr): WIrHN- o.?leEl6rd2GId1ﬂﬁﬂﬁﬂdﬂ?[%l—ﬁxeth&lkﬁlp%ylplhbﬂyll]—Z-h}'drox)d-z-knethRB3,@.3-
IIII//1/ 118W§33R~S M NR-HOP CF3 where Pg is an al cohol

pr ot ed? amide: oxi di sing a conpound of formula (111): 4 R3 S M N
(R)-N-(4-Mesyl-3-methylsulphanyl—Z—chlorophenyl)-2-hydroxy.-2—methyl-3,3,3-

1
(
tri
yl)-
3,3
(
t

trifluoropropanatnide;
(R)-N-[2-Chloro-3-(4-acetylpiperazin-1-yl)-4-(ethylsulphonyl)phenyl]-2-hydroxy-2-methyl-
3,3,3-trifluoropropanamide;

15 (R)-N-{2-Chloro-3-[1~ (4-acetyl)p1perazmyl]-4-(methylsulphonyl)phenyl)-2—hydroxy-2—
methyl-3,3,3-trifluoropropanamide;
(R)-N-[2-Chloro—3-morpholmo—4-(methylsulphonyl)phenyl]—2-hydroxy-2-methyl—3 3,3-
tnﬂuoropropana:mde; _ '

(R)-N-[Z—Chloro—3 (4-acetylpiperazin-1 -yl)-4-(1sopropylsulphonyl)phenyl]-2-hydroxy-2—

20 methyl-3 3,3-trifluoropropanamide; and
(R)-N-[2-Chloro-3-morpholino-4-(isopropylsulphonyl)phenyl]-2-hydroxy-2-methyl-3,3,3-
trifluoropropanamide; '
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

25 8. A process for preparing a compound of formula () according to claim 1 ora
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, which process (in
which variable groups are as defined for formula (I) unless otherwise stated) comprises of:

(a) deprotecting a protected compound of formula (II):



5R HOXH3 (IM (c) coupling compounds of fornmula (I1V): 4 R3 S(O n NHZ
Ri“10 with an acid of fornula (V): ‘0 Me X OHCF3 (V) wherein Xis OH (d)
coupl i ng anvapadresg of formula (1V) with an activated aci cdrtsos@isiye of
formula (V); 15 and thereafter if neceggary: i) conver t4+ag_a_conpound of
the formula (1) into another conpound of the fornmula (1); 1ii) renovifg—-any
protecting groups; or iii) formng a ppharmaceutically acwm or in
vivo hydrolysable ester. 111111111111171111111111111111 lm’f
PCT/ GBOO 03314 -101- 9. A pRAFSgORUti&4al conposition which ‘compr @
conpound of formula (1) according"t

i oneof clains 1 - 7, or a
phar maceutical ly acceptable salt or drMeysabl e ester thereof in
association with a pharnaceuti cal IR/-acgépt a1 e

| uent or carrier. 5 10. A
conmpound of the fornmula (1) according o ar@ on

sclainms 1- 7, or a
pharmaceutically acceptable salt or in“vivo hyd ysabl e ester thereof for
use in a nmethod of treatnent of the h n or animal body by therapy. 10

11. The use of a compound of the forrmula (1) according to any one of clains
1 - 7, or WwherePgis an alcohol protecting group;

(b) oxidising a compound of formula (IIT):

4
RS
0O
Me
N
1 H CF,
R OH

5
amn
(c) coupling compounds of formula (IV):
4
3
R S(O)n
NH,
R!
av) .
10 with an acid of formula (V):
0O
J]\ﬁMe
X
CF,
OH
V)

wherein X is OH;

(d) coupling an aniline of formula (IV) with an activated acid derivative of formula (V);
15 and thereafter if necessary:

i) converting a compound of the formula (I) into another compound of the formula (I);

ii) removing any protecting groups; or

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.



phar maceutically acc n vivo hydrol ysabl e ester thereof,
the manufacture of aﬂl Im ImH lluse in the treatnent of diabetes
1a

mel |itus, werdiphessal vaseuliar wdi sea and nyocardi al i sEdPCKioRzIe 2
war m bl ooded ani mal such as a hunan pi:"hn_g

9. A pharmaceutical composition which comprises a compound of formula (I)
according to any one of claims 1 - 7, or a pharmaceutically acceptable salt or in vivo

hydrolysable ester thereof in association with a pharmaceutically-acceptable diluent or

carrier.

10. A compound of the formula (I) according to any one of claims 1 -7, ora
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof for use in a method of

treatment of the human or animal body by therapy.

10 11.  The use of a compound of the formula (I) according to any one of claims 1 - 7, or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, in the manufacture of a
medicament for use in the treatment of diabetes mellitus, peripheral vascular disease and

myocardial ischaemia in a warm-blooded animal such as a human being.

in



