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This invention relates to organi c conpounds, their preparation and theijaN 2004
use as pharmaceuticals. Mre particularly, the present invention relates
to: (a) conpounds of formula X ,R | in free or salt form where X is an
oxygen or sulfur atomor a group NR5, Rt is an al kyl, alkenyl, cycloal kyl,
benzocycl oal kyl PUBIE dERIYARIVES| INFIIBEFQRK @F TYROBINEPROTERHKINASE ISYKmay be
substituted by hydroxy, al koxy, carboxy or al koxycarbonyl or, when X is
NR-5, R nmay alternatively be a heterocyclyl group or a group of fornmula R6
Il R-"LJ'R R2, R3, R4, R6, R7 and R are each independently hydrogen,
hal ogen,__.al kyl, hal o Ik I al koxy, carbgx al koxycar bonyl , carboxyal kyl ,
al koxycé'FlB%rfW":ﬂtWI rﬁam&m fRrganic csmm%,v@mqprm:amwaﬁle thyip NESR' BR72 or
- CON( Ru)dRhémsdentivdlen two of R2, R3 and R4, or two of R6, R7 and R3, are
attached to adjacent carbon atons on the i ndi cated benzene rings, they
denote, together with the carbon atons to which they are attached, a
car bocyqljer &ﬁaﬂw'tnap&s&ﬁﬂ@nﬁba%l&w{@ or a heterocyclic group having 5
to 10 ring atons of which one, two or three are hetero atons selected from
ni trogen, oxygen and sulfur, 29 JAN 2004 2 RS is hydrogen or alkyl, RO is
hydr oge i s hydrogen, alkyl or -CORu where R s is alkyl,
haloalkgff¥°€§%g§§§?pﬂ) oxyal kyl , al koxycar bonyl, carboxyal kyl or
al koxycar bonyl al kyl, or R and RlD Rﬂogether with the nitrogen atomto
which they are attached denote a Yeéterocyclic group having 5 or 6 ring
atons of which one or two are hetefo atons selected fromnitrogen, oxygen
and sul fur, R' is hydrogen or a R12 is hydrogen, alkyl, :
hydr oxyal kyl , al koxyal kyl, cargoxyaj|kyNyor alkoxycarbonylalkyl or R" and
R12 together wth the nitrogen ich they are attached denote a
het erocyclic group having 5 6 ﬂﬂng J&ons of which,one or two are hetero
atoms sel ected from nitrogen, loxygen andHsul fur, and

in free or salt form, where

X is an oxygen or sulfur atom or a group NR?,

R'is an alkyl, alkenyl, cycloalkyl, benzocycloalkyl, cycloalkylalkyl or aralkyl group which
optionally may be substituted by hydroxy, alkoxy, carboxy or alkoxycarbonyl or, when X
is NR®, R! may alternatively be a heterocyclyl group or a group of formula

R% R’ R*, R% R7 and R® are each independently hydrogen, halogen, alkyl, haloalkyl,
alkoxy, carboxy, alkoxycarbonyl, carboxyalkyl, alkoxycarbonylalkyl, -N(R>R®, -
SO:.N(RMRY, C-C,-alkylene-SO,N(R"R®? or -CON(R®*)R™ or, when two of R%, R? and
R*, or two of R%, R’ and R?, are attached to adjacent carbon atoms on the indicated
benzene rings, they denote, together with the carbon atoms to which they are attached, a
carbocyclic group having 5 to 10 ring atoms or a heterocyclic group having 5 to 10 ring

atoms of which one, two or three are hetero atoms selected from nitrogen, oxygen and
sulfur,



R13 and R14 are each independently hydrogen or alkyl; particularly to
conpounds of fornmula | in free or pharmaceutically acceptable salt 21%.44M 200t
for use as pharmaceuticals; and (b) compounds of fornula | as hereinbefore
defined in free or pharmaceutically acgeptable salt formfor use in the
manuf acture of mnedi canents for the treatnent of conditions nediated by syk
ki nase. Rﬂsﬁ.@ﬂmglg,aofa] ), RlO Rtl R12, R3 or R14 in R2, R3 or R4 may be
the sane_ gas, may di fer the respective group |’p R6, R7 or Re. In

anot her %slﬁé'offlm&mereﬂ%eﬁé E rrr/érrérosrrl mlk)xhoaeg%rrwbqu% istalkydy halpalkyl, as
her ei nbefipg.& aﬁ@(x'yﬂﬂt? aﬁéﬁgﬁbeﬁylsé’drbo%']l{pl oWaIﬂ%x&&?bWﬁﬁ“ QP R®hand R®,

2- (p-n- butyl ani | |no)-6 met hoxypurin
( p- n- buttpgethen with)the nitregemyatoini to) which they 2requtiichesh atenbtend Ihot)tmuycln:egroup
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a further a resent 1nventiron provides cO Gnds of °F | as
her ei nbefxygen antbﬁulfmd in free or salt form Wt h the exception of conpounds

of for i) 1 ygen. or sul f ur al k t of , R3
ond me ate i BREGEC! o AT aRX B diberdy oG, RgRoxiiliot AfkoralkThe
is agr o:urba):fyal‘l@t wla&d)dycarbom;ﬂalrkhl tond{’bﬁnd?ﬂk,u fSgevhasl with &reemtxbgdf a@sn tend
the remainin one |s al one ,of and R4 hydr ogen
and t he PRHAMRGE 2i1R fechif G R gt Pﬂéﬁ%gi?wp&rarw% 955 Hog giamuot SEBLERS Ut he
present driwerdrt hetcps sontiaslcated fivRppifdged, nggdmhm dulﬁﬁ andr ei nbefore
descrrbe%,rn gﬁee or salt forrf*r &ghrch 29J Xis NR' and R,

4 38fl R R5at r 4B sinflependry drogen ﬂﬁ HaFF‘ I @ \wogpopnds of when
R is a fgfmula 194 fe@bfpharmaceutiRally E?Jccparauleraltemﬁn eGRe hopenandenidls; fal ogen,
hal oal kyl, al koxy, carboxy, al koxycarbonyl, carboxyal kyl,

“al koxycar bonyI al kyl, -N(R9)R10, - SQ2N(R'") R12 C -C4-al kyI ene- SOZN( R’ ) R12

or - CON(B) @drifbeharfes of (6@iulh 12 Brcibefor damtdd frcBof p ﬁ&ﬁﬁé‘c@ﬁﬁkﬂ?
on_t he indicated ring, th eéE denote, toge W|ththe
y

carbon ato enzen
car bon éﬁhgrmofcm'sehmt rheymarleP ‘att“E"aGEéEF digmeasorry e Eeasmsnp orﬁap@rnd@oesto 10

ring atfdfaced by sPek@agcyclic group having 5 to 10 ring atoms of which one,
two or three are hetero atonms selected fromnitrogen, oxygen and sul fur,

or one or two of R6, R7 and R are hydrogen, or (b) X is oxygen or sul fur

d R 9 &S b 1 , hat
when m%fﬁrﬁ‘”ﬂm@ TR R ek BERLIIE SHoR cal b thd Porhl2y ') ife 1@

al koxy, ,tfbxyespartwemmdhyR OtBr boxyal kyl , al koxycar bonyl al kyl ,
-N(R')Rld - S@2N(Rn) Ru, C, -C4-al kyl ene- SOZN(R')R?Z or -CON(R3) W or, when
two of R2, R3 and R4 are attached to adjacent carbon atons on the

i ndi cat &al 2pethee aepect, e presrsyinvrationprovidesgompoundi ohformala hadbereinbelose t 0

whi ch ”?f:ﬁnﬁﬁr @éetoqegﬁ%nﬁ g{h&%&ﬂtﬁn% w@hrgﬁgrfym%# ﬂt%% m%&o%&rﬁ s or

a heterocyc C group avrn ren one or’three
(p-n-butylanilino}-6-{methy thlo)punnc, 2 ,6-di{phenylamino)purine, 2,6-di(p-

tolylamino)purine, and 2-(p-tolylamino)-6-(phenylamino)purine.

In a further aspect, the present invention provides compounds of formula I as hereinbefore
defined in free or salt form, with the exception of compounds of formula I where (i) X is
oxygen or sulfur, R' is alkyl, two of R?, R and R* arc hydrogen and one of R%, R® and R*
is alkyl and (ii} X is NH, R'is a group of formula II in which two of R%, R” and R? are
hydrogen and the remaining one is hydrogen or alkyl, one of R?, R and R* is hydrogen

and the remaining two are each hydrogen or alkyl.

In a further aspect, the present invention provides a compound of formula I as hereinbefore
described in free or salt form in which



are hetero atons sel ected fromnitrogen, oxygen and sul fur. Ternms used in
this specification have the followi ng nmeanings: "Al kyl" denotes straf §htaN 2004
chain or branched al kyl, which may be, for exanple, Cl to Cv- al kyl such as
met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,

tert-butyl, straight or branched pentyl, straight or branched hexyl,

st rai ght{apx @WWRF‘W W, R‘ %ﬁlﬂéngd}E a@r}m@imcﬁcﬂﬁfﬁllwﬂ{ t ’vig@tthﬂr

branched decy]. Prefer C4-al kyl . Koxy" otes

|
strai ghtW niS 3B HHY ugllkd&yRaﬁa ﬁvayrqa@c mkpewmplvélalcesn,t baloakkyl,
al koxy sauﬁ&,as cmk}pxyalksmgmenyn R Q}‘Xlkﬂa ncﬁ{a 393t Kony] alﬂ {ﬁoxmgw&émbut oXy,

but ox pent

sec- but ox or strai
hept yl oxsﬁzm& W oy C4rRiKl§‘F’éﬁ<§0dﬂ(RrchWo§2@N (RPER epabfvlycrlaﬂwmc(fyR R @nd(R'
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be, for exa such as vin

1- but enyith rmlmnyuomsdp »shnclatfmnaro attathedna IqadbOp)e:ht gronp, hzhrmgahyd 10 ring

hept I fe

ol keny! 98 S R beseERR Aol BERRES Mo 1S HREEOFE R SRR erb It R 15 5 o

8 ring derdsonteanosaectaidromynitregenf oxygeexandpubur, oy one ot 0wy lof REYR aidiRddre

cycl oper]_{yﬁdo%cycl ohexyl, cycl oheptyl or cycloheptyl, any of which can be
u

substi t y*one, two or nmore Cl-C4 al kyl groups, part icularly net hyI
groups. Preferably, cycloal kyl is C3-Cs-cycloal kyl. "Benzocycl oal kyl " neans

cycl oal e. g. one of .1he i C a IO
her ei nbm?%,‘s QYBR[ Fulfer dﬁ& it X‘E%\ﬁb Y é’ngFé 3’%‘&"&?&&@"@ e
Pr ef er alpiryyiso bienzaeksrc RO & kl}kb'l iR, e add RE3rERacly ﬁicﬁ?&ﬂﬁéhtly hyHAsgeR) I:Mogcn,
benzocycl ohexyl tetr ona hfehy (ﬁ(/@l o] aI Kk ans
Clo- cyclPHsqilyi carbexp, %9' BY F"f‘%"’@? Bﬂqa nyial Ygréﬂg\ Was 3to 8
ring carsaph(RIRYS camn MeﬂteSOIN)(R“F‘ Hpt@omné)mf of, WheRltweMf ®2KR} andIROUPS
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menti oned here rticul ar one  of C4- al kyl groups
subst i t #f® dqﬁi’“gﬁ aCFWe ceebop, alogiscPp athy‘Pd{jF'i'igpé"Wﬁ cBgLathsk rdenatsef or e.

Prefer abbgbtﬁﬁ%ﬂﬂm@}’dam:hohﬁ to @n«.@ﬁrh@%ﬁi@i&d@}ikd G Ca%@l:lki-)’éroup ﬁ‘iﬁﬁi?’ ko
nmeans 06 C o-aryl-q -%ﬁﬁtal kyl and ma f or exanpl e, one of

Gi - Ov- allfying szBm% poriclie W&aﬁ%f%‘ioew fieg atoms of prhichopre, @woméhrcc

C - C4- alakahc@fmaﬁmsau&safrbmﬁ&ogn, &Egemndmmyl xylyl or naphthyl.
Preferably, aral kyl is phenyl-C , particularly benzyl or

2- phenyl ethyl. "Heterocyclyl" nmeans a m)noval ent heterocyclic radical
havi ng dRrhe usdd ifi #hib Speciticaitn f?aﬁrelt%uommém fig; or four heteroatoms
sel ected fromnitrogen, oxygen and sul fur, fadi cal optionally having

an al kyl, al kyl carbonyl, hydroxyal kyl, alkoxyalkyl or aral kyl group
attac hedAthyl& drchags SRARRN clodin R IrRGRd BT FRLK DR e, foPEREmpR, ENR Cy

remai nder, of
alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
straight or branched pentyl, straight or branched hexyl, straight or branched heptyl,

straight or branched nonyl or straight or branched decyl. Preferably alkyl is C; to Ce-alkyl.

“Alkoxy” denotes straight chain or branched alkoxy and may be, for example, C; to Cy
alkoxy such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
tert-butoxy, or straight or branched pentoxy, hexyloxy, heptyloxy, octyloxy, nonyloxy or
decyloxy. Preferably alkoxy is C; to Cy-alkoxy.

“Alkenyl” means straight chain or branched alkenyl, which may be, for example, C; to
Cyralkenyl such as vinyl, 1-propenyl, 2-propenyl, 1-butenyl, isobutenyl, or straight or
branched pentenyl, hexenyl, heptenyl, octenyl, nonenyl or decenyl. Preferred alkenyl is C;
to Cy-alkenyl.



mol ecul e through a ring carbon atom and may be, for exanple, a radical,
preferably a nonocyclic radical, with one nitrogen, oxygen or sulfuy ataqring
such as pyrryl, pyridyl, piperidyl, furyl, tetrahydrofuryl or thienyl, or

a radical, preferably a nonocychc radical, wth tw hetero atons sel ected
from nitrogen, oxygen and sul fur, such as imdazolyl, pyrimdinyl,
pi peraz |“E)jfl:loalk>§'lizﬁﬂc¥ﬁs Ci &Qﬁiﬁzcﬁ?blbhlkyl Hhﬂﬁg’ |3M:lo 8 Hﬁé Bh@bh RYdmOhnd may be, for

t hi onor phol i Preferably, heterocycly nonocyclic radical havi ng 5
or 6 ri ﬁgmaP@rrsv%?moaﬂe obugl, chilepytih cg&'%‘ma(rl srelehéptyli o gygloheptybmngnd
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pheny| - GqupsaPrsferably, oyc) 2108@3'§¢W1R©l>kyhl kyl " means strai ght chain or
branched al kyl substituted by one or nore al koxy groups and nmay be, for
exanpl e, a Cl-Cld-al koxy- Cl-C10-al kyl grou such as one of the Cl-

Cm al kyl Bgmmmloa kel tmeansayelpakbyh e omkef de CataCioyycloplbylgroupsemeitioned

her ei nb b e o) t 0 rably
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or bran exanpl e C, -Go-al kyl such as one of the C -C, o-al kyl
groups ﬁ%ﬁ?{n@&ééﬁﬂg&xg nbefore, substituted, preferably on a primry carbon

atom by a carboxyl group. Preferably carboxyal kyl is carboxy-Cl-C4- al kyl .
"Al kyl ca n I 6 r 6,45 alkyl, for anpl e

o Slo’ APl talBR2 ndind ' G8, CReedRE CiacpthPLBhe che €5 to G s
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one of tbhe o€thddC;- %F@Ebﬁﬂﬂyl yrdtibs Gentitinkd hy regatfirs. rmf&tabheebvcld?nﬂmallaﬂaéore
Pr eferataJﬁ allk%ﬁg g |s Cl- C4- al koxycarbonyl, i.e. RRCOwhere R7 is
Cl- C4- al &Sﬂm" '%7 'yl al kyl " means strai ght or branched chain al kyl,
for exarrpl e a Cl-C10 al kyI group such as one of the C1-C 0-, preferably
Crc4-, ou tio e bef ore, ubstlt ted b

al koxyca k 'ﬁ?’ﬁ'ﬁp‘f WA ?Z(g’ﬁ:g‘é @P’g ‘b‘iﬂaﬁé’ﬁ %reéf"éllpg’oﬂ}c of the Cr-Cu-alkyl

al koxycgfdﬁxply:headnlo)ibd IhSrcGﬂbc%,abMﬁiaﬁl@lrdiﬁmﬂ thE€1E-Ch-adltH roupsHaleatueed by means
strai ght Fyimched abklyl f.or e Cl1-C o ch as .one of

Phe o et ol b sty RertriabBh ARKg 6 Phemitr el o e

nor e, fbénzyb&ﬁmlhenﬂﬂ@y] two or three, haI ogen atons, preferably fluorine or
chlorine atons. Preferably hal oal kyl is Cl-C4-al kyI substituted by one,
two or three fluorine or chlorine atonms. "Hydroxyal kyl" neans strai ght

chai n orHeteatGORlr alekiit a hohol@itPh@elobydit Gadicklyhavsne Bpas 20 carbon atoms
and one, two, three or four heteroatoms selected from nitrogen, oxygen and suifur, the
radical optionally having an alkyl, alkylcarbonyl, hydroxyalkyl, alkoxyalkyl or aralkyl
group attached to a ring carbon or nitrogen atom and being linked to the remainder of the
molecule through a ring carbon atom, and may be, for example, a radical, preferably a
monocyclic radical, with one nitrogen, oxygen or sulfur atom such as pyrryl, pyridyl,
piperidyl, furyl, tetrahydrofuryl or thienyl, or a radical, preferably a monocyclic radical,
with two hetero atoms selected from nitrogen, oxygen and sulfur, such as imidazolyl,
pyrimidinyl, piperazinyl, oxazolyl, isoxazolyl, thiazolyl, morpholinyl or thiomorpholinyl.
Preferably, heterocyclyl is 2 monocyclic radical having 5 or 6 ring atoms and one or two

nitrogen atoms, or one nitrogen atom and one oxygen atom, in the ring and optionally
substituted on a ring nitrogen atom by CrC,-alkyl, hydroxy-Ci-Csalkyl, Cr-C.-
alkylcarbonyl or phenyl-C;-C,-alkyl.




one of the Cl-Cl0-al kyl groups nentioned hereinbcforc, substituted %’,ﬁ]?&ﬂ[}ﬂb
two or three hydroxyl groups. Preferably, hydroxyal kyl is Cl-C4-al

substituted by one hydroxyl group 2 9 JAN 2004 6 Wiere one of R2, R3 and
R4, or one of R6, R and R8, is hydrogen and the second and third of R2,
R3 and R4, or the second and third of R6, R7 and Rg, are attached to
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preferably a C, o-Cl5-carbocycliCc aromatic group or tetrahydronaphthyl; or

the second and third of R2, R3 and R4, or the second and third of R6, R7Y
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hydr oxyalkyt4- al kyl or phenyl -d -C4-al kyl), or benzofuranyl,
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(benzodi oxanyl ), benzoxazolyl, benzothiazolyl, benzofuranonyl or

benzof urallaigarbonylt efcansblgyouwp RECEr whyrelR'tis gilodyfoh exdmple Tt @g-Alkyt sueh aat ons,

of which on [ are eter to selected fro itr n en,and
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group may be, for exanple, a group having one or two nitrogen atons in the

ring such as a pyrrolidinyl, imdazolyl, imdazolidinyl, piperidyl or

pi per azi“Ajkoxgtarbpnylt’ neegisaugronp R TQD wirra Ri7rio g allaxggroup) fohexamplea Gpi ng

optionally ,substituted,on the seco itrqgen, afom by, . a G -C4-al ky|,
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t et rahygf“ 4 tyl, tetrahydro-isoxazolyl or nopholino group, which nmay

be substituted on one or nore ring carbon atoms by a Cl-C4-al kyl group.
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' group such as one of the C;-Cy-, preferably C-C,-, alkyl groups mentioned hereinbefore,

substituted by an alkoxycarbonyl group as herecinbefore defined. Preferably,

alkoxycarbonylalkyl is C-Cs-alkoxy-carbonyl-C;-Cy-alkyl.

“Haloalkyl” means straight chain or branched alkyl, for example Ci-Cy-alkyl such as one
of the C-Cyp- alkyl groups mentioned hereinbefore, substituted by one or more, for
example one, two or three, halogen atoms, preferably fluorine or chlorine atoms.
Preferably haloalkyl is C;-C,-alkyl substituted by one, two or three fluorine or chlorine

atoms,

“Hydroxyalkyl” means straight chain or branched alkyl, for example Ci-Cy-alkyl such as
one of the C-Cy-alkyl groups mentioned hercinbefore, substituted by one, two or three
hydroxyl groups. Preferably, hydroxyalkyl is C-Csalkyl substituted by one hydroxyl
group.



in free or salt form where R is as hereinbefore and, when it is agé]ohl
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imidazolidinyl, piperidyl or piperazinyl group, the group having two nitrogen atoms in the
ring being optionally substituted on the second nitrogen atom by a Ci-C,-alkyl, hydroxy-
Cr-Cy-alkyl, Ci-Cs-alkylcarbonyl, a C-C,-alkoxycarbonyl or phenyl-C;-C,-alkyl group, or
the heterocyclic group may be a group having one nitrogen atom and one oxygen atom in
the ring, such as a tetrahydro-oxazolyl, tetrahydro-isoxazolyl or mopholino group, which
may be substituted on one or more ring carbon atoms by a C-C,-alkyl group.

Preferred compounds of formula I and their salts are compounds of formula




RO is hydrogen or Cl-Co-, preferably C1-C4-, alkyl and R10 is hydro%egn,
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which is optionally substituted by a hydroxy, carboxy or C;-Cs-alkoxycarbonyl group, or

R'is a heterocyclyl radical having § or 6 ring atoms and one or two nitrogen atoms, or one
nitrogen atom and one oxygen atom, in the ring and optionally substituted on a ring
nitrogen atom by C;-C,-alkyl, hydroxy-Ci-C,-alkyl, C-C,-alkylcarbonyl or phenyl-Ci-C,-
alkyl, or

R'is a group of formula Il or formula IV respectively in which one of R% R’ and R* is
hydrogen, C;i-Cq-alkyl or C-Cy-alkoxy, and (i) the second and third of R%, R” and R® are
each independently hydrogen, Ci-Cy-alkyl or C-C-alkoxy or (i) the second of R, R? and
R® is hydrogen and the third of RS, R? and R® is carboxy, CrCy-, preferably Ci-C,-
alkoxycarbonyl, carboxy Ci-Cy~, preferably carboxy-Cy-C,-alkyl, C-Cy-alkoxycarbonyl-
Ci-Cy-alkyl, preferably C-Cs-alkoxycarbonyl-C-Cy-alkyl, -N(R*)R”, -SO.N(RYRZ, C-C,-
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alkyl, preferably Ci-C,-alkoxy-Ci-Cs-alkyl, carboxy-Ci-Cy-alkyl, preferably carboxy- Ci-
Cs-alkyl, or Ci-Cy-alkoxycarbonyl-Cy-Cy-alkyl, preferably Ci-C,-alkoxycarbonyl-Ci-C,-
alkyl, or R" and R" together with the nitrogen atom to which they are attached denote a
heterocyclic group having § or 6 ring atoms and one or two nitrogen atoms, or one
nitrogen atom and one oxygen atom, in the ring,
and R® and R™ are each independently hydrogen or Ci-Cy-, preferably C,-C,-, alkyl.

Preferred compounds of formula I or IIl and their salts include those in which:

X is a group NR°,

R'is a C-Cy-alkyl, C;-Ci-alkenyl, Cs-Cs cycloalkyl, benzo-Cs-Cs-cycloalkyl, phenyl-Cr-Cs-
alkyl or C5-Cs cycloalkyl-Cy-Cy-alkyl group, which is optionally substituted by a hydroxy,
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the nitrogen atom to which they are attached denote a heterocyclic group having 5 or 6
ring atoms including one or two ring nitrogen atoms, or one nitrogen ring atom and one
oxygen ring atom, and

R® and R™ are each independently hydrogen or C-Cy-alkyl.

Further preferred amongst the above mentioned compounds where X is a group NR® are
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IS NH, I S .isoprop SN@ are each hyd @lﬁ‘ SCJZN(g;B)Zl
or 29 JSGN ZBURE"IB ?wgfnﬁ?g I,RESACEA X/Cﬁ%ﬂ?‘gﬁdﬁﬁ' ’ %Z“ Féya

hydr ogeindifl, Bhzofurdné®a lof diokan bylandr (vii) Xis NH Rl is
tert-butyl, R2 is h dt?’g)gen and % gémyt oget her denote -CH2-O-CO-; or

(viii) X iishylrogen ?fsCCQ}CP’éiMhtyl R2 and R4 are each hydrogen and R3 is
-N(CH3) COCH3; or (ix) Xis NH Rl is cyclopropyl R2 and R are each

hydrogen and R3 is 4-nethyl - pi perazinyl; or (x) X is NH, i's
t ert - butGher peeferrad mnm@cbaafhfomyalaolgen rardrthejrsal tN(auw)whrreae i 3% ) X

1% B AFRERRETAI PSP MR 2 kS o0
is - N( @@ﬂﬂom@d@ndpﬁa Rl RYs hydraggn |andfthedmfdo¢frﬂ oR’ and Rds dagbonyof
phar mac atﬂc%)écgr%gﬁgf 8:? (Rgfﬂﬁ §.'hcrc0ﬁ’ hhd “’Wog}(thgy %‘BCJB' OthaQ.ﬁccP i:ntr cogen

trlfluo sal esent 1 nvention es a
t he pr eparmtdconteo:i hcmmqmyuhnigrmlp !ﬁsmmgjls or ¢ rmgchtomelmclséhgswnmmmtmgml ses

(A r ea%ké_ﬁsgorao% H},)aé)ﬂﬂ%§g& ath Egh r éet{%yg - VRP %@(au)otfhefs?éf %la%d\(l'urmw e X

Rl, R2 ercl or e ed-and eavi ng grou
pr ef er al‘xitl’yR3 hat Rfeare suakhet tdndjatant, carteni atemoron the qndrchtcdulbeanzcrmm:ng nmda a
free f ungéelt}?cr}avlvltlg tRe’ l8arbc>n a}}oms to which they are attached denote a heterocyclic group

having 5 or 6 ring atoms, of which one or two are nitrogen atoms.

Further preferred amongst the compounds of formula I or I and their salts where X is an
oxygen atom are those where R' is C-Cy-alkyl or C;-Cscycloalkyl, one of R%, R* and R* is
hydrogen and cither (a) the second of R% R? and R* is hydrogen and the third of R?, R’
and R* is carboxy, Ci-C,-alkoxycarbony! or -N(R*)R® where R? and R” together with the
attached nitrogen atom denote a heterocyclic group having 6 ring atoms including one ring
nitrogen atom and one ring oxygen atom, or (b) the second and third of R? R? and R* are
attached to adjacent carbon atoms on the indicated benzene ring and denote, together with
said adjacent carbon atoms, a heterocyclic group having 5 ring atoms, of which two are

nitrogen atoms.

Another group of preferred compounds of formula I or Tl and their salts are those where X
is a sulfur atom, R' is Cr-Cs-alkyl, two of R%, R? and R* are hydrogen and the third of R?,
R? and R* is carboxy, Ci-Cs-alkoxycarbonyl, or -N(R’)R® where R’ is hydrogen or C-Cs-
alkyl and R® is -CORY where R" is C;-C,-alkyl, or R? and R® together with the nitrogen
atom to which they are attached denote a heterocyclic group having 5 or 6 ring atoms
including one or two ring nitrogen atoms or one ring nitrogen atom and one ring oxygen



29 JAN 2004 14 conpounds of fornulae V and VI other that those involy m
the reaction being protected, if necessary, by a renovabl e prot ectih g AN 1004
group; or (B) for the preparation of a conpound of fornula | where R2, R3

or R4 is a carboxy or carboxyal kyl grwrup, cleaving a correspondi ng
compound of formula I in which R2, R3 or R4 is an al koxycarbonyl or

al koxy c aroligy nyre fek b1} agheua;bclydk:pgmmbvlaivyng er rig htdmy indhelipg epardig aitropén a
conmpound. of ﬁ{l/Lﬁ)rrml , RB or RA is an al koxycarbonyl or

al koxycaiPsd 8?7(9?36%[5‘ at%'Bpr opr| ately esterifying a corresponding _
compound of formula I in which R2, R3 or R4 is a carboxy or carboxyal kyI

group; (D) for the I on of f.formul a,l ere

OO The \OlngpRnds “eneBiente, B dBBRcle [ pfe Shgablt, o dorBitRorad i sl

aﬁpr Oer pﬁ&i@hhérlfylhrﬁlﬁ%hd‘t&]yaalﬁozd ﬂaag:dam ad @GR}l mi&alfﬁgicquh@u;( acEﬂptABlJ: |
ere LS ereln ore e are respect) vely

the sangcidadggion ?tSa?fe ‘1'1!24‘5%{@91-@:&(9?5%@1’6%‘% Idé&f‘ﬂ%d osgj phinorganis aeidsifoR t hat

at |eas Exﬂﬁﬁcoﬁycﬁbﬁiﬂd fids GIcRWR HtrofhridUcRl, hf?Q?ocHﬁJnc INE NS dFdliroink: x@a ogen,

preferably chl orine or broni ne or (E) for fhe preparatlon of a compound of
f or mul aof “hydegiediracidzanigric paid; sulfuge @i, grhosphenapsids @or sBpRicsaqds, for

her ei nbgf g fle AibhaGd m&%?&%kyl% &lids STHAL OGnid oY, TRRORGU N SriflwRoReHpd of
formula | ere R2, s a carboxy group; and optional Ly converting

a resul @‘ad,tpr@mpmai %ﬂd bww peid; aliphasicdydeararcacidssuch as lactic adidraitsis geiddi ng
COWOU”EL&:&:&?W&%QE@ id Odnégrb%ﬂlcra%ﬁﬁ‘éﬁéﬁ RO mallee 5&‘& le E@REniC 2P U0 a R

fornul a ree or salt form Protecting groups, their introduction and
their r@tbwaﬁlu:aaedtl@yehl@ecbcnmn agida npichlorpbenzoier e@éctdlwnﬂawps agid or gani ¢

nt hes ne , 0 n,
thor. - otaphsafiabis ERT CafimAle iyl Yo s RS SHjdroxyBARRE ld B
convent hypdrakylrnecie duide d-hydrokgapbrhaderieedrcanpoxylaadid ed ehpdroxymaphthadane-
or gani ¢, 59| §gﬁc adld S n%rs%‘?ﬂott caacRB'st}Eh §9L}‘éﬁ%e§ﬂféﬁma§ad’b%?r[lzef?{sul}bm cid,
nmet hyl pyrro one. “The ctio era I's convenrently from £3“Fo
250C, p”rl'hésersdbﬂsymafrlmnpmﬁrtcb fﬂsﬁﬂ@:oniitwndea:ft foomubay be keval ydetrmng
strong s%cgdq_gstertlary base or, preferably, netal ions such as Ag, Cu,

Li,

£ Yb or Sn. The reaction is conveni ently carried out using 1
to 5 eqw val ents, for exanple 1 to 3 equivalents, of the corrpound of

formul a Vl 8.53 H\III%.Lef' thfh on?alﬁ%npa?cu ncg%%];lc‘]g ol r‘%?llll%e'ﬂ grea%}g? caéga%] of

formul a€ W an re
forming salts with bases, in partlcu]ar pharmaccuucally acccptablc bases such as those well

known in the art; suitable such salts include metal salts, particularly alkali metal or
alkaline earth metal salts such as sodium, potassium, magnesium or calcium salts, or salts
with ammonia or pharmaceutically acceptable organic amines or heterocyclic bases such as
ethanolamines, benzylamines or pyridine. These salts may be prepared from compounds

of formula I by known salt-forming procedures.

Specific especially preferred compounds of the invention are those described hereinafter in

the Examples. Among these, most preferred compounds include those of formula I in

which

(i) Xis NH, R'is cyclopropyl, R? and R* arc each hydrogen and R? is NHCOOC(CH3)s; or
{ii} X is NH, R!is cyclopropyl, R? and R* are each hydrogen and R? is morpholino; or

(i) X is NH, R' is cyclobutyl, R? and R* are each hydrogen and R® is 4-tert-
butoxycarbonyl-1-piperazinyl; or

(iv) X is NH, R!is cyclobutyl, R? and R* are each hydrogen and R? is -N(CH3)COCH3; or
(v} X is NH, R'is isopropyl, R? and R* are each hydrogen and R? is -SO;N(CHj)z; or



to those used for preparation of the known conpounds. Thus conpounds of
formula V nay be prepared, for exanple, as described in W97/ 16452 28 JAI004
descri bed hereinafter in the Exanples. Process variant (B) nmay be carried
out by conventional nethods for ester td eavage, for exanple using
conventional acid- or base- catal ysed hydrol ysis, or anal ogously as

descri béd) hXrisi NE tRY isi eycldpeogplaR)| arl RPrae eash \bydragenh 411d Ry descegilftect ed
usi ng conventignal esterification procedures or anal ogously as descri bed
her ei naPPEPAM5t%e Exanpl es. Process variant (D) may be effected by
convent {wiinaX isANBE & i e st; biitel, RéxalipirogdayaridRtindR* edgetich deficte oSH,fOTD-;
conpound of fornmula VIl with a conpound of formula HN(R')R12 where R' and
R12 are®hs hereinbefore defined under known conditions or anal ogously as

descr i badli)hErie oy &' ﬁﬁc{%rcidbubﬂ,e%amr ffe caclh hipdropels apd RP id?.r-?]{ bB-I;{fl‘d)CHg;eotk nown
or nm e re e t hods (0] to those, use r_.the re rati on
of kngmﬁ*koﬁﬁaﬂﬁ%‘sﬂ“ '¥6?58le’3?%§“32‘§§?%§“§ ﬁ)@ﬁ?ﬁ;“é‘pbﬁ‘fﬁiﬁfg‘%ﬁg’ﬁﬁ'ﬁiﬂ:

whi ch i gipengiiyEldrt uted in the position on the benzene ring where the

hal osul )énﬁl_ gﬁrﬁog{]_i s to be i,ntroduced, with a halosulfonati ré%;égent such
as chl obPgstis DL K dctest-buyly R aadde e easdchdsegenpndi B ris IN(GHaCOSEnpr es .
Processypn aNH( R) isT8prbsy1eRE 8fd RY by eRMYARNFeR AN RPL l}@@ﬁqzdﬁrycetgﬂpl e by
conversion of the correspondi ng carboxy conpdund I nto an aci hali de” and
reactinBfthe acid halide with a conpound of formula HN(R)R 4 where e and e
are as ei def i:pne cqAdi L o] sky as._
descri bgﬁlj he?tg?;ngg?érﬁi ﬁgt%é:“%xa Yl’l Iggi.ov‘)‘ngﬁ\]A!‘I\Iltezgg‘?l1 %{gd%ogﬁgskofﬂf ornul a
| in frBCHHGREHYCHs converted into salt form and vice versa, in a
convent heinb ) ! r : fahped in
Che. or oy mag beink  EOTRMISR b WhE 15fin U pilhal AHENE Rocpfrab QLA

cr yst al patigeladm hydraehiogidd o1 afiflaenoncdtateisaltan be recovered fromthe reaction
m xture and purified in a conventional nmanner. |soner m xtures can be
separated into individual isomers, e.g. enantioners, in a conventional
manner , The gresént ifiveation @isel proviges aptacesstfpothe pOrpapatinndef wimgamdsiofifdrmiuba f r ee
or sal tlgﬂmcﬁrsgltyg,ﬁfcplc ﬂﬁ’fg armaceuticals. Accordingly the invention also
provi des a comnpound 0 Pormila | in free or pharmaceutically acceptabl e
salt formfor use as a pharnmaceutical. The conpounds of forrmula | in free
or ph i I salt form hereinafter referred to

al ter ng{%g%& %aépgyeglﬁg%g?&%lﬁ% invention", inhibit the activity of the
tyrosi ne protein kinase syk, whiclkytis an activator of pro-inflamatory
cells driving an allergic respogSe. This inhibitory property of the agents
of the invention can be denonstiated in the follow ng assay: In this assay

the effect of an agent of th(i\\l' Non on the phosphoryl ation of a peptide
” /I\\ l \> v
Y~ ONT N
H

with a compound of formula

Vi

where X, R', R% R®and R* are as hereinbefore defined and Y is a leaving group, preferably
halogen such as bromine, iodine or, in particular chlorine, a free functional group in the



syk kinase is determ ned. The phosphate is transferred fromthe ter le
phosphate of adenosine triphosphate (ATP) to the biotin-nodified pr iyt 2004
bi ot i n- EDPDYEWPSA (avail abl e from Genosys) which is a known specific
substrate for syk. \Wen ' P- phosphoryl & ed peptide binds to

streptavi di n-pol yvinyl toluene (PVT) Scintillation Proximty Assay (SPA)
beads ( aoaipbmndseofffoml&créfr :shhﬁ) othehthag thdst dmro(chFIzin thecteasticaxbéihg ptdrected,

fl uoropl{) & in Fe beads lLlj]uce | i %E Free 'P-ATP in solution does

not exci't'® the >l d5F0 eS e Peads are separated from sol uti on_
by fl ot 4B) for tihnci)rspinmlhon Df laaiompbundl afsferpniaxi wherg R R°har Rt &S carbogy or
scintillation therefore a asure of th xtent. to h hetest
conpoun&afbﬁﬁ?%lﬁ?f;grﬁﬁgsgﬁ‘bvﬂ% ﬁtcf){)rﬁs%r;% Spcqmppyed o ef'l%“f“ﬁ Lig ‘i"‘éwg Sy

Opt i pl atRe? i§ SinalkexyarkRami at d)koxyerrbosidalky grohpecsgeumslwdr under test in

DVSQ di ed,wat er lOlI i 1,of i t.ion r Jmxing 1nM

bi ot i n- 7%&’] E‘#’SWCP% ) ( }A‘P@ .dL80f3?? “’h"% r;‘X2C)P{ir?rPfs flscPBgt

amount  tatkagtehrbOnyl CGor aI&Bxﬂ-EH?cﬁﬁ"lalk\ﬁ' éro(lﬁ, lﬂ)pr@ %itfh? éi?éf hg @&lﬂgsbgﬁﬂ!i}l gand
uffe epar ed by

maki ng up the with a buffe r

di ssol v.CHQPPPwl Lﬁ%@“@d lse'c})lggl R ’C#Q‘?IR{D@G Ahosy orey@maﬁ cﬂfﬁ'éﬁ:lcﬁg the pH
to 7.5 \bDj 'Iorll‘ﬂchil&g%ﬁbﬁrdfca 6inPourd &f T8:rhith IOWRAE RIMICS: RE s fﬁr

aqueous sodi um ort adate (3 0) and 1M aqueous di £ hi ot hri et ol %501I ),
and makiferulaeSQN (RréR psthsraipbefate defineddparioprizighiemenatingia Fgrr@pgudmsv syk
2 9 JANch,ggu&gogfo@gﬁg in Buffer A (201). The plate is incubated at room
tenperature for 30 mnutes with shaking, the reaction is then term nated
by addition to all wells of 150 | of Fql‘ m xture prepared by reconstituting
500ng Streptavidin-PVT SPA beads i X “373 ml of Tris-buffered saline

contai ning 673.69g cesium chloride, j20ml 0. SM EDTA and 27.5ng ATP (disodi um
salt) per litre. The plate is a ated at roomtenperature for 30
m nutes with shaking, then sealgd usi ng\op Seal -S (Canberra Packar d)
according to the manufacturer' s/&ns ions and | to stand at room
tenperature for 1 hour. The HA uIthg sCantillations " are counted using a
Packard TopCount, each well b ing counteddfor 1 minute. The procedure is
repeated for different c 3 i gns of test conpound selected to cover
the range of 0%to 100%R gt f'and the concentration at which 50%

i nhi bition of syk kinase pgsptioryl ati on occurs (1C50) for each conpound
is determned from concentingtion- inhibition curves in a conventi onal
manner. The conpounds of the Exanpl es herei nbel ow have | C50 val ues of the
order of 1Mor less in the above assay. For instance, the conpounds of

Ex | t | GRP
S el IR YRR, K392, B el T 971
val ues ahd &iMs hzndihbeforeefindd rv.mlpehﬁ cxneptyoraddt tah Eeastcamgpofhemoik afpranploés

| é‘;’& é;"':b? gh‘éo (ia?ﬁgg &3}?{?@3! §. alogen, prcF i'argly ghlggrsxc 8; br%Ar'nr}n 4 5nM - 10nM

(E) for the preparation of a compound of formula I where R?, R? or R* is a group of

formula -CON(R®)R" as hereinbefore defined, appropriately aminating a corresponding
compound of formula I where R?, R? orR*isa carboxy group;

and optionally converting a resultant compound of formula I in protected form into a
corresponding compound in unprotected form;

and recovering the resultant compound of formula I in free or salt form.

Protecting groups, their introduction and their removal are described, for example, in
“Protective Groups in Organic Synthesis”, T.W. Greene et al., John Wiley & Sons Inc,
Second Edition, 1991.



Having regard to their inhibition of syk kinase, and their suppression of

| gE- medi at ed degranul ation of mast cells, the agents of the inventibhJAN &0
useful in the treatnment of conditions which are nedi ated by syk ki nase,
particularly inflanmatory or allergic %onditions. Treatnment in accordance
with the invention may be synptomatic or prophylactic. Accordingly, the
agent s diroeesevarians{A) 6an be catrindf ont usingt dpaventiomphpracedires.nflt mneamyomisntly,
obstruct] | Y j : r [ LT | geases
o wni or g bl GleCBaRie solch? HBl-nibty Tpdtal il i 3k, 6} KEC0©

t ype or mehdpysolidmieudihegrehaion tenpemture isccopmariertlyl feomiso) to2SORGpprfedably

extri nsicq(* IIergi_ﬁ% asthma. Treat ngnt of[ aathma I s al 5_8 to pe gnderstood
as enbr 489 30 r@atiefit b sapiur may be qgtalyied hysa sirpng, agidyp tertiagy basegr, oge,
exhi bi tigiefeMbBEZinbGI SYAPSQUIS a8, ACAJINSKY Bh, ad WA aPhe WORAGN is

I nfants™, an_ establ,lcﬁhed patient_cateqory of major medical concern and now
of t en i FEAYGMiGnEly cagriedhentopsing 1 19,5 enrvalenshfor cxarppleat 1@ 3. equivalenty pfehe ence
this parcbh\%uhaa of Richit®d VE f@PEkﬁjﬁdiaﬁ of thd &nfiduad of ¥Gknfila Wiheezy- i nfant
syndronme”.) 2 9 JAN 2004 18 Prophylactic efficacy in the treatnent of
asthma will be evidenced by reduced frequency or severity of synptomatic
att ack, f i [ QAC I | ment
in lung (%)un tlﬁlgﬁ%gr?&?nnlg?%ge a?lr %y@oﬁ)@p%?&ggg% |p|\5ﬁ33£d P%le?r&hﬁo?suirﬁée@“%e

evi dencdd thgserused femiprepapation of the koﬂwmmhenppuscjmpil"bmmmpw%a#yprmule.V

t her apy r{n§f bfpére hllféh?fb‘i%la e, Féh&cﬁﬁeﬂn Wﬁ@%ﬁ%&%&&ib@?%@&n%‘?@n' t
occurs, r exanple anti- inflammtory (e.d. corticosterol or

br onchodh¢ Examples.Pr ophyl acti c benefit in asthma may in particul ar be
apparent in subjects prone to "norning dipping". "Mrning dipping” is a
recogni sed asthmati c syndronme, conmmon to a substantial percentage of

ast hmat iRrecesndariayit dBhcwar bs earrisd s thyneoratntamial methodsb bdrvesear deyapguos of
about 4 am. i.e. . i e raml | tiall.y distant form any
o ovi oustemBlsink; SnyBhadha, i 80" BR LaAWIE MBI, B I ibanidlisF ) o
obst r uctdesceibad heaim fei methe Examptescondi ti ons to which the present invention
I's applicable include adult respiratory distress syndrone (ARDS), chronic
obstructive pul nonary or airways di sease (COPD or COAD), including chronic
br onchi threcesovadyspfER mss dei effeted msing Wedriventionalh yeseniicaden vgrobeduses or
exacerbatipon of airnwa hypcrgeacti vi.t onsequent to other drug therapy,

I n part ‘4 °§P“%’f ﬁ%ﬁjes‘fﬁ%’gl lé%gﬂ?%‘a ’?hléﬁ'%’b%'?ﬁe%he I nvention is also applicable
to the treatnment of bronchitis of whatever type or genesis including,

e.g., agute, arachidic, catarrhal , croypus, chronic.or phthinoid .

br onehi drecess RARY Far BERBisrely soh SRR, ettty SR B Rle BR ctaetion of
t he pr eshahalonyfonyl esmpoundagfifoimalal il ivivh| aickengouddrof ¢onnelai N(RHR 2 where

i nf , | tiopal . di f the lungs, f tl
accomparlt ety i 15a5% befsintifhet  defined ke Xnewn, rpncions, o; enalgghysly ¢

described hereinafter in the Examples. Compounds of formula VII are known or may be

prepared by methods analogous to those used for the preparation of known compounds,
for example by reacting a corresponding compound, which is unsubstituted in the position
on the benzene ring where the halosulfonyl group is to be introduced, with a
halosulfonating agent such as chlorosulfonic acid, e.g. as described hereinafter in the

Examples.

Process variant (E) may be effected by conventional methods, for example by conversion of
the corresponding carboxy compound into an acid halide and reacting the acid halide with
a compound of formula HN(R®)R™ where R and R™ are as hercinbefore defined under
known conditions or analogously as described hereinafter in the Examples.



occasi oned by repeated inhal ati on of dusts) of whatever type or genezis

I ncl uding, for exanple, alumnosis, anthracosis, asbestosis, chalic §il§,N 2004
ptilosis, siderosis, silicosis, tabacosis and byssinosis. Having regard to
their anti-inflamatory activity, in p&ticular in relation to inhibition

of eosinophil activation, agents of the invention are also useful in the

t r eat merforopoasis iofi éqpimiudla I imefrext bdmdhaobdemwcrted o edls foray andivice vieksa, in a

partlcular cosi nophi | related dIS s of |nvoIV|

ot bi o SBUTTORRR PanRst T SO e O it o el dpbrtit i s form oY
hyper eodiydepts dmsal\asesicbnatﬁtﬁghsdvhﬁ Lﬁbdlftﬂfytﬁys&ﬂlﬂa‘hbnl ungs as well as, for
exanpl e, cosi nophil - related di sorders of the airways consequential or
concomtant to Loffler's syndrome, eosinophilic pneunonia, parasitic (in
par ti cul@smpaindz QArprrhilhelSéan beRecoverell Yl Ghé raRti6R|mixfiRe iandPRirfied)in a

br onchopul rmnar%]uaspergl |.l osis, polyarteritis n gosa (i ncl Uql ng Churg 29
JAN 2004°8¥ntiopal manaer, o lgmase m@ﬁgteﬁcfﬁﬁlli’q ECRIFALRY | 1Btn Inghadual isomers, e.g.

eosi nophinhnti¢thét ad adica@éftnsl ﬁafaf)ﬁé‘{t E2Ob¥ Rfctichial ¥@MallRsGssi oned by
drug-reacti on. Agents of the invention are also useful in the treatment of

inflammatory or allergic conditions of the skin, for exanple psoriasis,

contact cishpRinids lof fof?ﬁlﬂi)'l tn QRE BRishk fSem 3HOCBLAIIAs ;ﬁ{a?atl&uneﬂy t DB dingly

multiforma, dermatitis herpetiforms, scleroderma, vit
hyper serthe tnventign alprypravides agompennd af fosmnladiis que@pnhgmmeumqaﬂu gcceptable

eryt heml pSgsm R SHSa %ﬁaghﬁeétmetvs' p%tﬁ%%%' f‘b'ntn atnﬂl b Che

I nfl ammat ory or aIIerglcc 1trons of f ent's he™ Aventi on
may al s@hpemagsuticallyraccepsable salt ferm, héreipafien re&hrméa@esltmamhdas “agemts of n

part | oUAE il R6ASSSnific S0 el B9 AV Aol LAY YHERTPRR Bhvard "

exanpl e, treat nent o sease tlons tye suc
conj unctqf\pro-nsf,larkmam@ddq driving \ant alécrglsuesp@nsand'hwemhﬁhtomprprum of thes,

di seases Bl 8P venR8n 108 Be UNGLRALIMN & he (GlicGyif b AL S, and i nf | anmat ory

bowel ease such as uIcera 've co The
effectiveness of an agent of the invention in inhibiting |nflannatory

Condt L gy P BB 1 B SPSgo sB BrShRBT8en S i

|S nf | ﬁmmjttrk &inace 1sod!ehenmm¢‘d I aﬂwqi}fjmsyh?egn;trhnmmf frgi;n thexempinal phosphacy obeRd by
R22[)|? 3 s‘"(“lé’é%ﬂ“&ﬁ 9&‘%%’33 s‘l’é‘: ?PEHZ n-@p P?’P“dg gt‘i’““e‘%@@ﬂﬁ%g y
96: 2924-(3\&51351,6 Etadn (khb@d}i&wlﬂthdi a kA8%h ﬁf&tﬂ& sdBeﬁ‘ﬂicr forCeyH. WhenBPB-l

20: 1- 8. of nventlon are so, useful era tlc

agent s ng ‘ﬁ'?gﬁ 3 P{iﬂ%t s 5% ¢ ﬁt‘%m?'f'&aﬂ“rﬁqlgﬁ%t%‘r‘ °oﬁ9¥|&'g é&"ory
drug s UW:&&Q?%SSMSPAP utaarsl(avdﬂabktt&nﬁ R@RrsRM), tfentitsd PLfaliidles etcuc the
|nflann%t&gry air é{‘f ﬁgas s such as those _nenti oned herei nbefore, for
exanpl e faeropbosnin thedeadyand pegduise lighte Eree “PrATP bt salution deesqaotamcitgthe neans
of redughRghphofdibécafist mg%mc%pﬁ%arﬁd;ﬁtoxaheﬁ ?fftoe&to%l £id St doums. A
agent of the I nventign may be mxed w t he ant | ammat ory or

br oncho&lase pessjmity trytherbea Mﬁﬁg@ gmqtgqiqherefore a measure of the extent to
which the test compound inhibits phosphorylation by syk kinase.

To the wells of an Optiplate (Canberra Packard) are added (i) the compound under test in
DMSO/distilled water (10pl}, (ii) 20pl of a composition formed by mixing 1mM biotin-
EDPDYEWPSA (5.5ul), 300uM ATP (18.3 pl), and ¥P-ATP in sufficient amount to add
0.1uCi *P-ATP per well (1.1l on the day of production) and making up the volume to
2.2ml with a buffer (Buffer A) prepared by dissolving tris-base (0.36g) in distilled water
{80ml), adjusting the pH to 7.5 with 1M hydrochloric acid, adding 1M aqueous MgCl,
{1.5ml), 50mM aqueous sodium orthovanadate (30ul) and 1M aqueous dithiothrietol
(150pl), and making the volume up to 120 ml with distilled water, (iii) 0.5% wiv syk



conposition or it may be adm ni stered separately, before, simnultaneousl

with or after the anti-inflammatory or bronchodilatory drug. Such 29 JAN 2004
anti-inflammatory drugs include steroids, in particular

gl ucocorticosteroids such as budesoni d&7 becl anet hasone, fluticasone or
nonet asone, and dopam ne receptor agoni sts such as cabergoli ne,

br onocr ikidasaén Buffer A2Oil).oThe phuels ihmdmcd@kntirbamatmp&mngs form30 miteates with

antichol ynergi ¢ or anti auscarini.c opi um

br oni de, 55‘6§‘ng i GRS then é?f&"??tﬁaeiﬁp‘f‘lﬂ%'%’r B‘Pn“[l ﬁﬂ(ﬁnﬁogéf Péﬁé‘“&“‘%gent s
of the igjyentd ep r@d&@lst&hﬁhglsderd?s& WERPVT OFA %ﬁﬁnh%n'rﬂl bNEris-bhfGtdent

of COPDor, particularl ast nmbi nati ons _of agents of the invention

and 20 PR BTHAPOEATT b ervra plocidsr 20 OrMEITh adioms AFP bodme
recept orsaﬁg%l B, MRHe %ws@qgmé%cumi Foorh RerhBtabiE 030 mAred b

artlcular n-accord e wth the foregolng he |nvent|onaso

pr ovi deshak lnﬂst then S'ﬁd?d usieg Top Aealeh(Canbrerra Ragkard} $Q§ﬁfdmtcathsdn4w1fmck$ nase,
for exanplig ABnd 5(;1% RS Q5Nd 9F 1Rl & n%éc?a&?@fyrtl' 196]1] B deb g Edioil Bl

i nfl ammat ory or structive alrways sease conpri ses” adm ni o{lerl ng
to a subqreccnuntphmmmll’aquayda'onGnam,senj] well beinpcowssed fondrmimutaan ef f ect i ve
anount of a conpound of fornmula | in a free or pharnaceutically acceptable
salt formas hereinbefore described. In another aspect the invention

provi desTle ponphuni wpedtod fard different porfcentations qjheat wampotnd attlto}echune:ptabl e

sal t for as _herei nb scri be for us

nedi cantht SBF 4 RE h fo ZQ f “‘g%“ on At orss ?%‘8“ at é"&“o wnﬁeﬁﬁ'{?g of sh,
agents dfmztsb@hos‘plmmﬂnmn mnb(éCﬁ)jfumadt cnepbunyl madgtcﬂqnpecbfrbmadoaccmtmen- e g.
oral ly, mof a tablet or capsule; parenterally, for

exanpl e’f‘ﬁ%"rtﬁ’\'}é:ﬁgﬁgllgla CB?/vcnf‘ﬁﬂ%{I'g?rf'bcﬁ for exanple in the treatment of

I nfl ammat ory or obstructive airways d| sease; intranasally, for exarrpl ein

t he treagnent of rhinitis; pi.cal to, t he k|n r le in
the tre Ropan ieﬁihg i *ﬁfgmbﬂ iﬁ¥$yaIUF%?f é’ﬁﬁ?’é& 1M Rp 18
treat meng tid abdvefaksiw%mrﬁétalh@mhe @étﬁﬁ&%ﬁis of Ex&mf;lé& yher7 lﬁ:iﬂﬁsélowthﬁﬁc ICsx

I nvention als? provides_a pharnaceutlcal osition conprising a coppound
of for myakues of AnM, M, SiMs oAb SaMc i W sespedtiyelys thy campayednel it h
a phar rBaeiflésCidl Yo aoaepivabics, d&l'ub'se& 59M CEHM' &id B%Mfr@dfpcctmﬁr sm&s' tion
may contain a_  co-therapeutic agent anti-inflammtory o

br onchodPmprads, of Bxgmplesnbidi Hieilyile 17ae§§3| %@dzO}SlPéH° domptadnesi anBﬂMy be

pr epar edy, $i(N Y0 6RRE, | SARRhndlishNERLSecBiclpXCi pi ents  and techni ques known in
the galenic art. Thus oral dosage fornms may include tablets and capsules.

Forrmul ations for topical adm nistration may take the form of creans,

oi nt mntﬁawn@?ég%rd)rto Lth&P SRR SC5IK RinkseS YatldCMRir s.%pﬂrcsﬂ@ﬁ%ﬁ -medjated
Conposi tions I nhal ation may conprise aerosol or other atom zable

f or nul atdcsngulﬂnoargf pesidesliss henageats ohshe Imrenqu/em pesful; mclhsdesatwt ah
agent ofeoh fitiohd WGRER Ule! Hlealgn:ﬂl Eg %f i&fn’l&e er?%ﬂ%ﬂﬁ% Hl&@% m

at om sabl e conposition or | e par’t m croni se
(B) an conditions. Treatment lIl accordance with the mvcnnon may be symptomatic or

prophylactic.

Accordingly, the agents of the invention are useful in the treatment of inflammatory ot
obstructive airways diseases. Inflammatory or obstructive airways discases to which the
present invention is applicable include asthma of whatever type or genesis including both
intrinsic (non-allergic) asthma and extrinsic (allergic) asthma. Treatment of asthma is also
to be understood as embracing treatment of subjects, e.g. of less than 4 or 5 years of age,
exhibiting wheezing symptoms and diagnosed or diagnosable as “wheezy infants”, an
established patient category of major medical concern and now often identified as incipient
or carly-phasc asthmatics. {For convenicence this particular asthmatic condition is referred

to as “wheezy-infant syndrome™.)



I nhal abl e medi canent conprising an agent of the invention in inhalable
form (C a pharnmaceutical product conprising such an agent of the 29 JAN 2004
invention in inhalable formin association with an inhalation device; and
(D) an inhal ation device containing ani@agent of the invention in inhalable
form 2 9 JAN 2004 21 Dosages of agents of the invention enployed in
practising the present invention will of course vary dependi ng, for

exanpl e ticul r condition to be eat.ed, e desired and
Ehe. modBryiadtic PG ani 1Bh HeRHmsn g i gyl BE FLeicef B degd feaggner o

adni ni stévatityodf bymp&hﬂhaé laffackr e.g0foft VO asthimatit & &rdxﬁha&ﬁsﬁnf&ga:\t\m& e for
or al admnlstratjoRLl tahle dajly doses are of the orde 1l g n)g

my/ kg. TRBFOVERRER: Mo Hnes nchiaR (qratmroksA piwarys, hyRsFeAe ity a I@él’ Pl es

I nter We@'haérﬂ:%dufﬁﬁ%dlﬁcd h@qlﬁl‘@ﬁ@ﬂt%r aeftﬁcrprsnngl?fd?ﬁjatﬁstﬁcﬂﬂyo"l\@ tﬂcra y for or

Met a- (3, Séwgrethlrmr phol i l_%anlllnea 35d|rrethty %omo

ni t r obeterisd 1o FEstEEG o8- #?q SEEWISRARIQ attagk vehep2 ) ogenes, for cxampc antl-

2, 6-di Wﬁ{ﬂmlﬁa%ahfﬂg RS ribcbirerdid) Or E?d‘&h@&?atoﬂ}eqfréﬂlﬂz{bnm:iﬂ} fila MPPC for
66 hours. The cooled m xture is poured into’ water . The precipitate
is coll ez:pwc%lyrbwppmenbw suiipsHeRIODF th “ MAFTHAS éwamsn e“M@rrw ippingliifa ES+
( M+Na) ( ne
Meta- (35 51% tﬂﬁ{’nﬂ%ﬁc@ niéjgr:ﬁn&%%rrtg gngxb@faﬁhmeg&%ﬂ?%oogpHtﬂm:’m@snhljld

hydr ogenbarecrcnwd bt #ﬁi -8 weq@lwhptyn oéabwrﬂ [R6Cvy)i-c ot altirge

hour s I e
evaporagﬁpgﬁﬁgj%?’% rgmlﬁ'r agﬁ\ﬁ%g“h?ﬁeﬁg%téréﬂnéésgnég&%&p& %Jgsr@gegﬂﬁ%%’ﬁl ca
col um tharapwt ogr aphy. ES+ (M+1l) 207.36. 2. Meta-norpholino aniline a.

"Met a- nor phol i no ni trobenzene Using 1-Fuoro-3-nitrobenzene (10g, 0.07M and
nor pholine (33.5g, 0.38M in DMSO (116ml) is prepared using the nethod
descri b&théryinBagwmt@yRor ebstaictiye 'ﬁimvay#_distaseﬂ@nc( todilions] &1 Shichhe gredenr at i on

of the t.ate u e u

Vet o ol SRSiohA® ATRRREE bttt Cadife | DERRED " Shereed okt ORDO, cBromis ) 1 s

hydr ogenbstasttive palmoéndry oe airl’wayetitsaasel(Cé)ﬂD et GSZ]AIa)(; mahndmg BWibdvrb)lchlﬁs/er
10% Pd an arbon 200 f 0 hour ., The catalyst is filtration

and the so‘?vgn r é?%f/ae bt>l/1 clée\‘/’we'lt[%l(ﬁr alPPl?)’ﬁsePS yalse Iwgﬁa so‘i"“a“ erer c‘#y PEVEYS ed

under vagputrgactGy ¢oédquehd 8o Sther dpuglthbrapy lid padiiZuldbriéNnRiled d2z; therapy.

The invention is also applicable to the treatment of bronchitis of whatever type or genesis

including, e.g., acute, arachidic, catarrhal, croupus, chronic or phthinoid bronchitis.
Further inflammatory or obstructive airways diseases to which the present invention is
applicable include pneumoconiosis (an inflammatory, commonly occupational, disease of
the lungs, frequently accompanied by éirways obstruction, whether chronic or acute, and
occasioned by repeated inhalation of dusts) of whatever type or genesis, including, for
example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis,

tabacosis and byssinosis.

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
cosinophil activation, agents of the invention are also useful in the treatment of ¢osinophil -
related disorders, e.g. cosinophilia, in particular eosinophil related disorders of the airways
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypercosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil-
related disorders of the airways consequential or concomitant to Loffler’s syndrome,
cosinophilic pneumonia, parasitic (in particular metazoan) infestation (including tropical
cosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-



3. Meta- (1 -nethyl pi perazine) aniline a. Meta-(1-nethyl pi perazi ne)

ni trobenzene. 1-Fl uoro-3-nitrobenzene (8.5nl, 0.08M and 1-nethyl 29 JAN 1004
pi perazi ne (22.5nml, 0.247M) are heated in DMSQ(100nm ) at 100C for 48

hours. The cooled m xture is poured iniso water (500m). The aqueous

m xture is cooled at OC and after 48 hours the precipitate is collected by

fl I'trat §@hus \égﬁéﬂ%ﬁa édtinophslicgra Rl oatda Al e8nspHEEFelaES WikBLdFS W) thé 22,
107. 5- 10§ ¥ llﬁ;‘?J( 1lcvﬁknét hyl pi %erazfrﬂ%arﬁ l'ine %thg

I\/Eta ( 19iFERyQcERSsiRncs thrf#PgﬁF%qt’é‘Benzene (3a) (2g, 0.009M is hydrogenated in
et hanol (SOmM ), over 10%°d on carbon (100nmg) for 0.5 hours. The catal yst
IS rem)ved by filtration and the sol vent r enoved E/ evaporation to yield
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(4a) (2g, 0.009M is hydrogenated in ethanol (50nl), over 10%°d on carbon
(250mg) for 5 hours. The catalyst is renoved by filtration and the solvent
re rmvedA@wteuaﬁmnaﬁdmmntmayyhbb e aJse:bfdrdhc ESdm(am bf oftiet dBeasep oﬂ.edncﬁt-ioﬂlsQB 4C.
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6bNH2p- COCH34( b) 220138. 8- 140. 7
The effectiveness of an agent of the invention in inhibiting inflammatory conditions, for
example in inflammatory airways diseases, may be demonstrated in an animal model, e.g.
a mouse or rat model, of airways inflammation or other inflammatory conditions, for
example as described by Szarka et al, J. Inmunol. Methods (1997) 202:49-57; Renzi et al,
Am. Rev. Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. Clin. Invest. (1995) 96:2924-
2931; and Cernadas et al {1999) Am. J. Respir. Cell Mol. Biol. 20:1-8.

The agents of the invention are also useful as co-therapeutic agents for use in conjunction
with anti-inflammatory or bronchodilatory drug substances, particularly in the treatment
of obstructive or inflammatory airways diseases such as those mentioned hercinbefore, for
example as potentiators of therapeutic activity of such drugs or as a means of reducing
required dosaging or potential side effects of such drugs. An agent of the invention may be
mixed with the anti-inflammatory or bronchodilatory drug in a fixed pharmaccutical
composition or it may be administered separately, before, simultaneously with or after the
anti-inflammatory or bronchodilatory drug. Such anti-inflammatory drugs include
steroids, in particular glucocorticosteroids such as budesonide, beclamethasone, fluticasone
or mometasone, and dopamine receptor agonists such as cabergoline, bromocriptine or
ropinirole. Such bronchodilatory drugs include anticholinergic or antimuscarinic agents, in
particular ipratropium bromide, oxitropium bromide and tiotropium bromide.
Combinations of agents of the invention and steroids may be used, for example, in the
treatment of COPD or, particularly, asthma. Combinations of agents of the invention and



7aNO2m COC( CH3) 33( a) 146. 1- 147. 0 7bNH2m COC( CH3) 33( b) 2000
8aNC2p- COO( CH3) 34( a) 88. 4- 90. 1 8bNH2p- COQ( CH3) 34(b) 278 9. N-acet yl - N-det HON
-4-aminoaniline a. N acetyl-Nethyl-4-nitroaniline To a suspensi on of
N-ethyl 4-nitroaniline (1.5g, 9.026nmot9 in benzene (15nml), is added
acetylchloride (10m) and the m xture refluxed for 40 m nutes. The sol vent
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inflammatory bowel disease.

In a further aspect, the invention also provides a pharmaceutical composition comprising a
compound of formula I in free or pharmaceutically acceptable salt form together with a
pharmaceutically acceptable diluent or carrier therefor. The composition may contain a
co-therapeutic agent such as an anti-inflammatory or bronchodilatory drug as hereinbefore
described. Such compositions may be prepared using conventional diluents or excipients
and techniques known in the galenic art. Thus oral dosage forms may include tablets and
capsules. Formulations for topical administration may take the form of creams, ointments,
gels or transdermal delivery systems, e.g. patches. Compositions for inhalation may

comprise aerosol or other atomizable formulations or dry powder formulations.

The invention includes (A} an agent of the invention in inhalable form, e.g. in an aerosol
or other atomisable composition or in inhalable particulate, e.g. micronised form, (B) an -
inhalable medicament comprising an agent of the invention in inhalable form; (C) a
pharmaceutical product comprising such an agent of the invention in inhalable form in
association with an inhalation device; and (D) an inhalation device containing an agent of

the invention in inhalable form.




To a solution of 4-(ethyloxalylamdo) -1-tent-butyl carboxyl ate ani Ii @ﬁAN 2004
(11a)(1.3g, 4.2mmol) in dichloronethane (25nml) at 10C, is added
trifluoroacetic acid (Sm) and stirred for 48 hours at 5C. The mixture is
basified with the addition of conc. anfbnium hydroxide and diluted with
ethyl acetate (200nl). This is washed with water/ice and with brine, dried
(MySO™4) Dmdgce\dmgcatsemf thei ioverttonpemploiyediin gmadtigingi thie q&esent inention will of

chr omat rod IS btal ed a ran
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40C for 30 m nutes. The suspension is partitioned between dichloromethane
and water. The organic layer is separated and washed with water, dried

(MySO4) TRGnRYEER isllastratdd By Y RHYGAng Bxdibpled.i €d by silica colum
chromat ography. b. 4-( Methyl malonylam do) aniline To a sol ution of

4- (met hyl mal onyl am do) -1-tent-butyl carboxylate aniline (12a)(1.3g,

4. 2mol JExapfschl or onet hane (25nl) at 10C, is added trifluoroacetic acid
(5nml) and Stirred for 48 hours at 5C. The biphasic mxture is stirred at
0C and basified with the 2 9 JAN 2004 25 addition of conc. anmoni um

1y 0% Ueai et th B doplobed (ARG, THIS 1o vashed with

water/ice and with brine, dried and evaporated prior to
purification by silica colum chromatography. The product is obtained as

yel l ow qr wgdedlk §5-dmcﬂ1?ﬁnor1:ﬂ§ﬁr o) Ldlifk Butyl am do aniline a. 4-( Butylan do)

-1l-tert- buty carboxylate anili'ne To a solution of N-tert-butyl
car boxy aaMeta-§3,5-dim ylr@trmhpbmhm@ol(:@zg@e 2.88mmol) and triet hyI ani ne
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car boxyl ate aniline (13a)(0. 779, 2.77mol) in dichloronethane (75nml) at
10C, is added trifluoroacetic acid (2nml) and stirred for 18 hours at

ambi ent bt Maa@(;aslm,ﬁeth?h@o@hahﬁglaqulmext ure is stirred at 0C and basified

with th it ono conc moni um hydroxi de. This i s washed with water,

dri ed (ﬁﬁg éhﬂcthy morpholmc% nitrobenzene (Ia) (2g, 8.Smmol} is hydrogenated in
ethanol (50ml), over 10%Pd on carbon (200mg) for 1.5 hours. The catalyst is removed by
filtration and the solvent removed evaporation to yield an oil. The enantiomers can be

separated by silica column chromatography. ES+ (M+1) 207.36.

2. Meta-morpholino aniline

a. Meta-morpholino nitrobenzene

Using 1-fluoro-3-nitrobenzene (10g, 0.07M) and morpholine (33.5g, 0.38M) in DMSO
(116ml) is prepared using the method described by Brown G.R. et af ., Tet. Lett. 40 (1999)
1219-1222, Filtration of the precipitated product yields the product; mp 113.8-115.5°C,

b. Meta-morpholino aniline

Meta-morpholino nitrobenzene (2a) (2g, 9.'6mmol) is hydrogenated in a mixture of
cthanol and ethyl acetate (50ml/10ml), over 10% Pd on carbon (200mg) for 1 hour. The
catalyst is removed by filtration and the solvent removed by evaporation to yield a solid,
which is dried under vacuum; ES+ (M+1) 179.35; mp 125.4-127.6°C.



evaporated prior to purification by silica colum chromatography. Tﬂf
product is obtained in crystalline form 14. N Methyl cycl opropyla ,qelAQ_ZU[H
N- Car bobenzyl oxy cycl opropyl am ne The synthesis of N carbobenzyl oxy

cycl opropylamne is carried out accordizng to the nethod outlined in J.
Het erocycl . Chem (1983), 1035, using carbobenzyl oxychl oride (56. 3g,

0. 33M, cycl opropyl am ne (19. 6g, 0.344M, sodium carbonate (36.1g, 0.34M
in tolye (400 and water (400mLl). The product is obtained as
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carried ording to th outlin LN J. Heterocycl

(1983) %gﬁclnv filﬁ n%p % wth <0 oﬁgﬁﬁgf){lgﬁed un&cr vacuum; po (MSS'%,
cycl opr a?ljmnee,nw)(ll 459, 0. 055M, concentrated hydrochloric
acid(4.3 109%°d on carbon (700ng) in ethanol (135nml). The product is
obt ai ned and used as an ethereal solution. 15. Para-(1-ethyl piperazine)

ani | i nepa. ME’@I: &%@{%,pﬁpﬁrﬁmd@e) ni trobenzene 1-Fl uoro-4-nitrobenzene
(0. 54nt, % pi perazi ne '(51 9mi, 0.015M and potassium

car bonat Mcm(lemgthytp!wswc)amrqua( 3 28e0NNIM) Ischydrrggnated grethangkr N2
for 24 m%ov&hfo%pal 86 B ?OOrﬁ%)O?th blsl 1B&d, ARkVesNyd GhlaiaeE dntsaw o

and wat er anic |layer Is separated and the aqueous extracte

with di 6krafsmmdna solyprt remensidnkx cverpantion taryicldeashetl; B cidnl)t h9b5i ne,
dried (h% % Etered and evaporated to yield a solid, which can be
purifiedfurthéi By col um chromatography if required. ES+( M+1) 236; np.
79-81C b. Para- (1-ethyl piperazine) aniline Para- (1 -ethyl pi perazi ne)

ni trobe z 0. 00 hydrogenated i n et hanoVethyl acetate

m xt ureg( éﬂﬁ%ﬁﬁrazﬁ%?n@ﬂb Pd on carbon (50ng) for 24 hours. The

cat al yst. RaSa{Bmﬂadpxbyraﬁmblnmbbmewd t he sol vent renoved by evaporation

to vyiel er vacc +(M+-1),.,206; 7-78C
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and 15bheatbd GEDMSO(100ml) at 100°C for 60 hou:s The cooled mixture is poured into water
{500ml) and the precipitate collected by filtration, washed with water and dried under
vacuum; ES+ (M+1) 222; mp 57.4-58.9°C.

-

b. Para-(1-methylpiperazine) aniline

Para-(1-methylpiperazine) nitrobenzene (4a) (2g, 0.009M) is hydrogenated in ethanol
{50ml), over 10%Pd on carbon {250mg) for 5 hours. The catalyst is removed by filtration
and the solvent removed by evaporation to yield a solid. ES+ (M+1) 191.8; mp 101.5-
103.4°C.

Intermediates 5a to 8b of formula

N N—-R VNI



are shown in the follow ng table. No.Znmeta/ RMet hodES+( Mtl) np(C) para
16aN2p- CH2CH2OH15( a) 25298-100. 5 16bNH2p- CH2CH2COH15( b) 222 7. JAN 200k
17aNO2p- CH2000CH2CH315(a) 17bNH2p- CH2OO0CH2CH315( b) 264

18aNO2p- COOCH2CH31S(a) 114- 117 18bNH2" P23COOCH2CH315(b) 2 9 JAN 2006 27

Par a- (1- hydr oxypi peri di ne) nitrobenzene (19(a)) is prepared from

1- f | uor ovkera2t isANER 22 NH; and the BybbtioutydiphrkdAtiyd graupalsogenséy ph@ tbofare

ES+(M+1) 223. ., Par 1- hydr.ox eridine) anjline e are

anal 0GoURSTEA Tt SRAPEY Y i AY BpBve. Ahessiart Ry g8 1ho dolldwing bie! together

1- (4- Aniviitinehe-a2rapygioud rietodnef pegfatatidd:r ophenyl ) - 2- pyrrol i di one (1g, 0. 004N
is hydrogenated in ethyl acetate (75m ), over 5% Pd on carbon (160ngy) for
18 hours. The catalyst is renoved by filtration and the solvent renoved by
evaporatimg.to yietd a sgkiafl. ESH(iIH1) 17MethdH- 12%1@0@1,0_1 mp(°C)
3,3-Dinethyl-1-(4-anilino)-2-azetidinone

3, 3- D|methyl-|-(4 nltropﬁé’f"iyl) 2- azetldl none (985rrg 0.004M is
hydr ogenatsg ) acgra ! STeTH
hour. The cat al yst i's renoved by i and the soI vent TEifbved by
evaporati ¢ to yiNHd a sobid. ESIQOOH:) 191; 3(p. 113- L2AC. Con{add:get2%os

formula I, are rgﬁg?ar ed y oneb@{)q_ge foIJ‘ ng gerfsroal nmet W§ﬂ8¥feh0d' A

The correspondln chl or ted eof fformula V1's d with
1.5 to 3 &hui val é¥itls of tpe approPCHat e an-l(bi ne of f220mul a VI13818-140.7

t enper at urgs bet Wesh 90 nd 1 tinme etween 3 and 78 r he
required g?'oduct 1 82i sol a'?ed by |(;d&‘27‘r eci %(lai)ati on fromthe rlgggtf‘gn

m xture, Whshi ng N#f h netmanol CQCICHE) , wber or dioxan and optionally
i'sol ation ofah ochlorides r eat t wth HO in di n.or (ii)
concent ratPon fronrhet han®l or C%%@?ﬂ?ﬁ {Te i) concentrati ongégl'?‘ga\ed by
flash sili8ba chiNgat opgrpphy QOCHOTESN pu4(bj| cati o278y preparative HPLC
Met hod B: As Method A, except that the purine of formula Vis heated with

1.5 equivalents of the aniline of formula VI and 1.5 equival ents of

di'i sopr GpN- ﬁeMJMreihye—a-hnuﬂ&mﬂcor 16-96 hours and the product is isolated
by partiti nlngﬁ n ethyl acetate and water, followed by extraction
with et Ryl Nassthfbethybfagrequline,n and purification by

To a suspension of N-ethyl 4-mtroamline (1.5g, 9.026mmol) in benzene (15ml), is added

acetylchloride (10ml) and the mixture refluxed for 40 minutes. The solvent is removed by
evaporation. The residue is dissolved in ethyl acetate prior to washing with 2N sodium
bicarbonate and water, drying (MgSQO,) and evaporation. The product is dried under
vacuum; ES+ (M+1) 208.57. | |

b. N-acetyl-N-ethyl 4-aminoaniline

N-acetyl-N-ethyl-4-nitroaniline (9a) (1.8g, 8.64mmol) is hydrogenated in THF (30ml),
over 10%Pd on carbon (100mg) for 1.5 hours. The catalyst is removed by filtration and
the solvent removed evaporation. The product crystalises on standing in hexane, and
following filtration, is dried under vacuum; ES+ (M+1) 178.88.

10. N-propionyl-N-methyl —4-aminoaniline

a. N-propionyl-N-methyl-4-nitroaniline.

The reaction is carried out using an analogous mecthod to (9a), using N-methyl-4-
- nitroaniline (5g, 32.86mmol} in benzene (30ml), treated with propionyl chloride (15ml).

ES+ (M+1) 208.88.

b. N-propionyl-N-methyl —-4-aminoaniline



flash silica chromatography. 2 9 JAN 2006 28 Method C. As Met hod A, ﬁgceﬁt
that the reaction mxture is partitioned between ethyl acetate and 8 ,200‘&
basified with N NaOH or saturated aqueous NaHCOBi extracted with ethyl
acetate, concentrated and purified by 4 ash silica chromatography. Method

D: The corresponding ester in ethanol, TI-IF/ aqueous nethanol or THY/ water
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carboxylic acid I'qsgll&ﬁﬁ:(:t ed with excess thionyl chloride to give the

cor r espdifarg isgH bri¥M-which is treated with the appropriate ami ne of
formula HN(RL3)R' ), or appropriate alcohol, in benzene. The product is

i sol ated by evaporation, and purified by preparative HPLC. Method J: The
correspghdf\iﬂgth;!i)% w#gide) QE‘E@H tuted purine of formula V and the

appr opr i'gs € aglddone o?f4-f(&hﬂukﬂrl‘ﬂni3 . 2196MUbvia) €8rBdx AR thﬁh@“ﬁ‘dﬁﬂl.@%, 140C,
50% power, for 10 mnutes, followed by trituration wi th nethanol. The
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brine, (MgSO4) and evaporated prior to purification by silica column

chromatography. The product is obtained as orange crystals; mp 110-113°C.

12. 4-{Methyl malonylamido) aniline

a. 4-( Methyl malonylamido) ~1-tert-butyl carboxylate aniline

To a solution of N-fert-butyl carboxylate-1,4-phenylenediamine (1g, 4.8mmol) and
triethylamine (2ml) in dichloromethane (15ml), is added methyl malonyl chloride {1ml,
9.6mmol) at 10°C. The mixture is stirred at ambient temperature for 1 hour and then at
40°C for 30 minutes. The suspension is partitioned between dichloromethane and water.
The organic layer is separated and washed with water, dried (MgSQO,) and evaporated. The
product is purified by silica column chromatography.

b. 4-( Methyl malonylamido) aniline

To a solution of 4-(methyl malonylamido) —1-fert-butyl carboxylate aniline (12a)(1.3g,
4.2mmol) in dichloromethane (25ml) at 10°C, is added trifluoroacetic acid (Sml) and
stirred for 48 hours at 5°C. The biphasic mixture is stirred at 0°C and basified with the
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addition of conc. ammonium hydroxide and diluted with ethyl acetate (200mi). This is

washed with water/ice and with brine, dried (MgSOy) and evaporated prior to purification

by silica column chromatography. The product is obtained as yellow crystals; mp 103-

105°C.

13. 4-Butylamido aniline

a. 4-( Butylamido) —1-tert-butyl carboxylate aniline

To a solution of N-tert-butyl carboxylate-1,4-phenylenediamine (0.6g,2.88mmol) and
triethylamine (0.803ml) in dichloromethane (10ml), is added butyryl chloride (0.299ml,
2.88mmol) at 10°C. The mixture is stirred at ambient temperature for 1 hour. The
suspension is partitioned between dichloromethane and water. The organic layer is
separated and washed with water, dried (MgSO,} and evaporated to yield a crystalline
product; ES+ (M+Na) 301.23.

b. 4-( Butylamido) aniline

To a solution of 4-( butylamido) —1-zert-butyl carboxylate aniline (13a)(0.77g, 2.77mmol)
in dichloromethane (75ml) at 10°C, is added trifluoroacetic acid (2ml) and stirred for 18
hours at ambient temperature. The biphasic mixture is stirred at 0°C and basified with the
addition of conc. ammonium hydroxide. This is washed with water, dried (MgSO,) and
evaporated prior to purification by silica column chromatography. The product is obtained

in crystalline form.

14. N-Methyl cyclopropylamine

a. N-Carbobenzyloxy cyclopropylamine

The synthesis of N-carbobenzyloxy cyclopropylamine is carried out according to the
method outlined in J. Heterocycl. Chem (1983), 1035, using carbobenzyloxychloride
(56.3g, 0.33M), cyclopropylamine (19.6g, 0.344M), sodium carbonate {36.1g, 0.34M} in
toluene (400ml) and water (400ml). The product is obtained as colourless crystals; ES+
(M+1) 192.6.

b. N-Methyl-N-carbobenzyloxy cyclopropylamine

The synthesis of N-carbobenzyloxy cyclopropylamine is carried out according to the
method outlined in J. Heterocycl. Chem (1983), 1035, using N-carbobenzyloxy
cyclopropylamine (14a)(10.5g, 0.055M) in DMF (80ml), sodium hydride{1.4g} and methyl
iodide {4ml). The product is purified by vacuum distillation. Bp 86-92°C, 0.02 Torr.
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c. N-Methyl cyclopropylamine

The sythesis of N-methyl cyclopropylamine is carried out according to the method
outlined in ]. Heterocycl. Chem (1983), 1035, using N-methyl-N-carbobenzyloxy
cyclopropylamine(14b)(11.45g, G.055M), concentrated hydrochloric acid(4.32ml), 10%Pd
on carbon (700mg) in ethanol(135ml). The product is obtained and used as an ethereal

soluticn.

15. Para-(1-ethylpiperazine) aniline

a. Para-(1-ethylpiperazine) nitrobenzene

1-Fluoro-4-nitrobenzene (0.54ml, 0.005M), 1-ethyl piperazine (1.9ml, 0.015M) and
potassium carbonate (0.69g, 0.005M) are heated in acetonitrile (7ml) at 85°C under N; for
24 hours. The cooled mixture is partitioned between dichloromethane and water, The
organic layer is separated and the aqueous extracted twice with dichloromethane. The
combined organics are washed twice with brine, dried (MgSQO,), filtered and evaporated to
yield a solid, which can be purified further by column chromatography if required.
ES+(M+1) 236; mp. 79-81°C

b. Para-(1-ethylpiperazine) aniline

Para-{1-ethylpiperazine) nitrobenzene (0.5g, 0.002M) is hydrogenated in ethanol/ethyl
acetate mixture (12.5ml/2.5ml), over 10% Pd on carbon (50mg) for 24 hours. The catalyst
is removed by filtration and the solvent removed by evaporation to yield a solid which is
dried under vaccum. ES+(M+1) 206; mp. 77-78°C

Intermediates 16a to 18b of formula VIII are prepared analogously to 152 and 15b. These

are shown in the following table.

No. Z  meta/ R Method ES+{M+1)  mp(°C)
para

16a NO; p- CH,CH,;OH 15(a) 252 98-100.5
16b NH, p- CH,CH,OH 15(b) 222 -
172 NO; p- CH,COOCH;CH; 15(a) - -
17b NH; p- CH;COOCH,;CH, 15(b) 264 -
18a NO; p- COOCH;CH; 15(a) - 114-117
18b NH; p- COOCH,CH; 15(b) - -
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Para-(1-hydroxypiperidine) nitrobenzene (19(a}) is prepared from 1-fluoro-4-nitrobenzene

and 4-hydroxypiperidine analogously to 15(a); ES+(M+1) 223.

Para-(1-hydroxypiperidine) aniline (19(b)) is prepared analogously to 15(b) from 19{a);
TOF ES+{M+1)193.

20. 1-(4-Anilino)-2-pyrrolidione

1-{4-nitrophenyl)-2-pyrrolidione (1g, 0.004M) is hydrogenated in ethyl acetate (75ml),
over 5% Pd on carbon (160mg) for 18 hours. The catalyst is removed by filtration and the
solvent removed by evaporation to yield a solid. ES+(M+1) 177; mp.129-130°C

21. 3,3-Dimethyl-1-(4-anilino)-2-azetidinone
3,3-Dimethyl-1-(4-nitrophenyl)-2-azetidinone (985mg, 0.004M) is hydrogenated in ethyl
acetate (100ml), over 5% Pd on carbon (150mg) for 1 hour. The catalyst is removed by
filtration and the solvent removed by evaporation to yield a solid. ES+{M+1)191; mp.113-
114°C.

Compounds of formula Il are prepared by one of the following general methods:

Method A: The corresponding 2-chloro-6-substituted purine of formula V is heated with
1.5 to 3 equivalents of the appropriate aniline of formula VI at temperatures between 90
and 190°C for times between 3 and 78 hours. The required product is isolated by (i)
precipitation from the reaction mixture, washing with methanol, ethanol, water or dioxan
and optionally isolation of a hydrochloride salt by treatment with HCI in dioxan or (ii)
concentration from methanol or ethanol or (iii} concentration followed by flash silica

chromatopgraphy or direct purification by preparative HPLC.

Methed B: As Method A, except that the purine of formula V is heated with 1.5
equivalents of the aniline of formula VI and 1.5 equivalents of diisopropylethylamine at
130°C for 16-96 hours and the product is isolated by partitioning between ethyl acetate
and water, followed by extraction with ethyl acetate, concentration and purification by
flash silica chromatography.
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Method C: As Method A, except that the reaction mixture is partitioned between ethyl
acetate and water, basified with 1N NaOH or saturated aqueous NaHCO,, extracted with

ethyl acetate, concentrated and purified by flash silica chromatography.

Method D: The corresponding ester in ethanol, THF/aqueous methanol or THF/water is
treated with 2.5 to 13 equivalents of IN NaOH or LiOH at room temperature. The
mixture is neutralised with 1N hydrochloric acid and solvent removed. The product is

isolated by dissolution in ethanol, filtration and evaporation of the filtrate.

Method E: As method A, with the addition of concentrated hydrochloric acid or

trifluoroacetic acid to the heated reaction mixture.

Method F: As Method A, followed by treatment of the product with chlorosulfonic acid.
400pL of a solution of the resulting sulfonyl chloride is added to a 1M solution of the
appropriate amine of formula HN(RMR™ and, after 2 hours, the solvent is removed and

the product purified by preparative HPLC.

Method G: As Method A, with the addition of silver triflate (1 equivalent) to the heated

reaction mixture,

~ Method H: The corresponding carboxylic acid is stirred in DMF, with 1 equivalent of the
appropriate amine of formula HN(R®)R™ dissolved in THF, and equivalent amounts of N-
dimethylaminopyridine and benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate at 20°C for 16 hours. The product is isolated by precipitation from
the reaction mixture on treatment with 1N hydrochloric acid, followed by purification by
flash silica chromatography.

Method I: The corresponding carboxylic acid is reacted with excess thionyl chloride to give
the corresponding acid chloride, which is treated with the appropriate amine of formula
HN(R®)R™), or appropriate alcohol, in benzene. The product is isolated by evaporation,
and purified by preparative HPLC.

Method J: The corresponding 2-chloro-6-substituted purine of formula V and the
appropriate aniline of formula VI (2.2 equivalents) are microwaved at 140°C, 50% power,
for 10 minutes, followed by trituration with methanol. The product is isolated by
filtration.



| OOU~ OU CopNU~1 O- Uxx CJv p o0 z Z ZUpcnOo oQto z
XXXXXXXXXXXXXXX NNUNUVUW 6d 1'd VIJ CjGN tico ncr Mn+n '0 29 JAN 2004

29

The prepared compounds of formula I, designated Examples 1 to 221, are shown in the
table below, together with the general method used. In the table, CyPr denotes

cyclopropyl, CyBu denotes cyclobutyl, CyPe denotes cyclopentyl and BnPp denotes N-
‘benzylpiperidyl.
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x~aasa NN 29 JAN 2004 47 The preparations of certain of the above EX8npNe&§
are described in nore detail below Abbreviations use are as follows: NW :
N-net hyl pyrrolidone DCM: dichloronethane T1-1F : tetrahydrofuran PyBOP :
benzotriazol - 1-yl oxy-iris-pyrrolidi nogphosphoni um hexaf| uorophosphate DVAP
- N, N-di net hyl - 4- am nopyri dine DM : dinethyl formam de HPLC : high
performance |iquid chromatograph TLC : thin layer chronatography Exanple

5 a. Cytlopropyl aminne (/6. 65g,| 0. 116M and [N, N-di i|sopr opylfet hyl arri ne

(20.8m| Of116M | i94 added to| a Euspensi of of 2, 6-di chl orlopuri ne

(209, 0. LQ6M: (&2 Mabytpnat |0 w [helamixture ijg stirrgqegyat 6QC for |20
hours. [The{m xtue iis dooljed pnd| the precijpitate|isolatedq by fliltration,

washed {ith n{bufandl dnd |[drifd Lindér yacdum to gi ve 6-cycl opr dpyl am no-
2- chl or ppathe—HSH{ME—269-51Rp—2F9—Fc—dee—tb-—Asehutionlof
6- cycl opr opyl #m npo- 3- chl orjopufri ng (. 58549, 2.5mrq>|) and 4-
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nmor phol i noani | i ne (0.
the solid

added and the m xture

683g,

3. 8mmuol )

and partitioned between et hyl
and the aqueous |ayer extracted with gfhyl

organi cs are evaporated and the residue purified by silica
:DCM . The product

chr omat ogr aphy (4%vet

hanol

acetate

in NVP(2.Sm)
has di ssol ved, N, N-dii sopropyl ethylam ne (0.65m,
stirred at 130C for 48 hours.
and water.

acetate

3. 8mmo

The
col um

is stirred at 130C. After

12 § AN 2004

The m xture is cool ed
The | ayers are separated
(2x1 COmM ).

conbi ned

is isolated as a brown solid

which i § S+ (Mr1) B52] nmp 201.P-203. {C. Exanplle § a.
Cycl obut nd N, N-di | sopropyl et hyl ami nd (50. 4nmi,| 0.[28M)
is addgs - di chl ogopgi ne (48,49, 0.126M in nepytano
(480mL) for 20 hours. The im xture i|s qool ed
and the 9 JAN 2004 #8 by filfration, washed|w t/h
n- but an( 6t cyclobutyl amng- 2. chl ogopyri ne;
ES+ (M . b. A so] ut]on of
6-cycl o ine (100ng, Of447mol)} 4-am|no- N
met hyl aget ani || nol) in NVP([Lml) is stirred|at 145C, |under
argon. After [7 hoursg ent is repoved by evaporatign, the residque
suspend¢d in hanol[T uspensiéﬁ t r asoni &t ed fE# 3 ninyfed. The
solid i$ separfated by ipn, washed wth col df nmet hanol and dfi ed
under v ES- p 314-318C. Exanple 1P a. Af{sol ution|of
6- cycl opr opyl gm no- 2; ne (Sa)(P.2P9g, 1mmol ) and [met hyl 4-
am nobemqzoat e |(0. 3774. in NVP (2nm) is stiyred atl 130C _fqr 16
hours. ixture i with water pand treated with 4N sodi §m
"hydr oxi chi eve|pHl4. [The| solutioh is extracted with ethyl agetdte
(4x100m)) . Thej conbi med orgeni gs are_washe thrlnwater, q
filtere d e rafje Th r%idue{jsfur fledgur h§ | um
chr omat Efggry, to)yi | b ol gféjfm- t:;é.&. a
To a stilrNed! etherdal tjon| of met 1yl opr opy ng s |added
2,6- di ¢hlPropurifne(l. 39, 61:Bn Aft% hut es ry'but ?
added ampd the | suspenmsi bn uldrpsoni cate@at 40C for| 1%our|. A furthex
al i quot fof n-butanol [is add and the pltiasonicatjon continued f¢r 3.5
hours. The mxfure i$ stirrped pt anbienf tenperature for {16 hours.| THe
precipifate isplated|by filfkralion, washediwi th ether/nethanol and]drijed
under vacuum af 115C{to gi v 6t N-net hyl pyc| opr opyl api no- 2-{chl or opurfi n¢; ES+
(M) 223.5; php 2344235C dec.| b. To a hot| sol uti onj of
6- N- met iyl cycl ppr opyljam no-R- chl oropuri pe [0.2g, 0.89nmmol )] in NWP(1. qm),
i s addedq N am noi ndagzole (0 26g, 1.96mmpl)|and conci hydrqchloric 4ciq
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(7.7mLl). The m xture is stirred at 107C, for 20 hours and stirred at

anbi ent tenperature for 48 hours. The solvent is renpved by evapor at§ d&N 200
and the residue tritcrated with nmethanol. The solid is isolated by
filtration, washed with nethanol and dried under vacuum at 100C. The
solid is purified further by silica ggl chromatography, and crystallised
from net hanol ; ES+ (M+l) 321.3; np 289-292C. 29 JAN 2004 49 Exanple 75 a. A
sol ution_of 6-cycl obutyl am no-2-chloropurine(6a) (Sq, 22.35mpl) and
aniline| (6.1m, [ s heated|at 150C/| for 6 hour$ and
al l oned|to|cool. | Upon gt ar|di i gnt |tempenature fagr 16 hours, |the
resul timg g¢rystal [ ¢l [eatkong Washed. di oxane( pOml)

&2

and dried tjo give| 6-cycl ani | i nppulli ne; |[ESH (Mk1l) 280.B6; np
312-314¢C. lh. 6-Cyl obut bpufi ng (200ny,| 0.{631Ymmol ) i s| added
caut i oustyto—echtorosuif —iFhetrsotrut+oeg—+g—stH-red—at—pH0C,
for 2 hpurg. After cooli [ enper gt uje, the mixtjure i s apgded
dropwi s¢ t¢ ice/ water (2( taje 1s (filtered and washed; with

vyl am n
ved| i

D- 21 (4-
MP_(2m]). [c. a 1M

:I.‘lEle FgOOZ.QEof thEsol utipn of

pufine ifn NMP.| After 2{ hours,

edjusing prepgrative HPLC;

n of 2, 64diqhl dropurine} (2g,

| hripe(2M i gTHE)Y (1S )] The

hep cogl ec%‘o anbi ent| and

preci pi t aire ?'s i solat ed| by
rat|e. e splidis

cold wafer [(Sm).
chl or os| f()&yl ani |
sol uti o off et hyl|l
6- cycl pbutty] am no- 2- (44 chljor gsul
the solyent is rjenoved|and tHe r
ES+ (M+l) 374.4. |[Exanple 79 a.| Ta
10. 6mol—itA—n-butanol 3w —ti s
solutiom i :
stirredifor a furfthge 2jhoyrs.| Th
fiItrati@n washeld @ t h|ns Bt gnol
S

dried alg70e® va(%hr 3, flor

6- et hyl i Ezz} puDns s O mrse37-436C. 0. A

sol ut i of2of “&zEt hyt"aimn, 2-§1I q %1 el ézrretry

-4-am npBenza@t e [I( 38 23Sl CJis $ qred at=123d, under

ar gon. ter 22 Hous tHhE [Soliver Py |[EvappLali or], the residue

suspended iIn met Handl afd fhe |sug rasphi cal&d [forl 3 fhinutles. The
g *

cojd nmethanoll and driled
.. S Licalcollunm
F om net hanoll tq give
e; ES+ (M+1l)y 312.84; np

solid i$s s¢gparategd by filtatijon,
under vaculim—prior to furtthed p.
chromat pgr aphy. The pI’O(IiUCt iq cr
6- et hyl am no- 2- (jmet hyl {4- am nobe
229-230C. 2 9 JAN 2004 %0
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c. To a suspension of 6-ethyl am no-2-(nethyl -4-ani nobenzoate)purine (0. 7g,
2mol ) in THE/water(1:1)(55ml), is added a solution of [ithium hydroijae 2004
nonohydrate (1.1g, 26nmol) in water (17ml). The m xture is stirred at 55C
for 48 hours. The solvent is renoved by evaporation and the residue
ultrasonicated in water. The solid isagfenmoved by filtration and the
filtrate neutralised with conc. hydrochloric acid. The precipitate is
isolated by filtration, washed with water and dried under vacuum at 75C;
ES+ (M+l) 398.7{; pp 30f-3P3C dec. Hxam | ~e80j To|l a pol uti on of _
6- et hyl am no- 2- (pet hyl - 4F an} nobenzoi ¢ aci d) purfi ne[ (7Pc) (SOrg, [0. 3493mmo1)
in DMF(lg), stif&inhg at|.45[¢ is addgd. DVAP(20nm)anfl.2M ethylagirie in
THF(O0.5ml). The mxture js pooled to|25C and RyBdQP ( [

mxture s stirfedfat apbigent tenperature for| 20 ho
rermval f cnlvnht Thao ool duan 1o ||enanrlnrl |n At

T GSUT VoIt . rrre o A= A= B -] T ~J ~ A AR RA A T TTCre

for 2 mlhutes. The Tixt:£e s acidifijed to pH4 with

to [t he
Llasqni cat ed
the additifon]of IN
ion, washed Wi th

her purifited]|using
M+-1) 325; |np|295C dec.

hydrochljori c acifgd. The product is isglated by [filtra
wat er and dried ynder vacuum The pr¢duct can fbe [fur
preparatfiye TLC, | tf_yie€] crystal lli ne solid;
Exanpl e A m x| ur g~of fgn%:of t he sﬁspensionbbfuz
6- et hyl am no- 2- (&t hyl - 4- an] nobenzoyll chl ori de)
in Exanpgl e 94a aﬁg i methyl pm nc (33% sol uti on
ultrasonicated fpk #0 mjnutps. and sfirred at
hours. The_ salve s reimvied in _vac

e in benze¢ne|prepared
t hanol ) (2g) [i s

t enper at for 48
§n water.

The watgr is deg&nfed and the oily fesidue pyri e HPLC.
The productds cp¥stallilsed] from hof nethanol =dried under [vagum at
70C, ESH ( ) 35 Bf: s 262¢x64C,, E§ a. A suspensi ¢n of
6- et hyl gmi pe ) I-4€§n i '"e@?ﬂc ny, . $02mol )
in thion Zelcd2m Ei %bg" t hr h argon at
ambi ent or i 0 i oyl |@hljori de
(Sm) is f 9 J ‘“c“tinj%d for PP hours. The
resi due, G-tthyl am - 2- y %e%ﬁ ridc)purings& iis
suspenddd i h bengenp' (20ni)} D of theiéuéﬁansion of
6- et hyl gm no- 2- (jpet hyl - 4- a nobenzoyl chloridg)'pdrine in benz¢ne| is added
iso-proganal (1. bmi)and ftrilethylaming (0.2ml) .} The nmixture is
ul trasoniicated fior BO mjynuties and stirred at dnbilent tenperatuye for 48
hours. The solvent |is rle ed in vaguo and the rlesijdue heated|w th water.
The resyltant crlystplline splid is sol ated RQy fliltjrati on and{washed with
water. It is purjfied further by preparative HPLQG, t|o
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yield a colourless solid; ES-(M1) 340. Exanple 96 a. Sodi um net al
is dissolved in a mxture of cycl obutanol
at 90C, under

0.067M
(20n),

and 2, 6-di chl oropurine (4. 39qg,

anbi ent

acid (10m) and water
washed with water
ut yl et her-2-chl oropuri
of 6-cyql olutyl et Her - 2-chl oropurine (0. 22g,
ate((Q. 252g, 0.98mmol ).

6- cycl ob
b. To a
NVP(2m )
heat ed
4- am no-
120C, f

acet at e(
extracte
w th wat
evapor at
chronato
et hanet h
(0. 48q,

(0.945¢,
under ni
m xture
purified
et haneng
sol uti on
met hyl ag
17 hours
acetate
evapor at
yield a

219-220¢.

slurried

to 120C to

tenperature for 0.5 hours,

(30mL) .

ni t rogen,

for 4 hours.

(1.53g
(8g, 0.11M and drS/JNHBHI.

The m xture is cooled to OC

0.024M added. The mi xture is stirred at

The pr

and dri ed under vacuum

pid or to the addition of glacial

acetic
ecipitate is isolated by fitration,
to yield a colourless solid,

suspensi on
< 1S adde

N- net hyl a

16 haonr c

il

L

bnsi | ver

et ani | i g

chi eve
e (

Tha m

L iltd

di 94sol uti gn.

ne;

0. 4024,

H-urte—s—edqol ed and water (10m ) and

ESH (M+1) 224.74; np 247.6- 249.7C dec.

0.98mml ) Tn
The m xture is

To this solution is added

2.4mol) and the mixture stirred at

et hyl

- \J LA~ A } e

20ml) adde
d with et
er (30ml),

. The re
§$aphy; ES
iol (0.93m
12. Smol ) .
Smol ) is

f ol

)

L

.

i due s

LA

The phass
yl acetate
sat ur at ed

urn
2.

1)

(M+1)
, 12.5
Once the ef
added. The
1.5 houwrs

&P

brine (
ified f
0

in dry
f ervesgq
m xt ur 4
and th

s are deparated and the aqueous phase
2x30nt)|.

The conbi ned organi cs are washed
dried (MgS™), filtered and
silica colum

50nt),
urt her by

Exgnpl e 131 a. To a solution of

THF(8ml), is added sodium hydride
nce has subsided, 2,6-dichloropurine
is stirred at anmbi ent tenperature,
n heated to reflux for 2 hours. The

trogen
i s cool ed,

by silica
rcapt o-2-c

-etha
ani
. e 6%0

(3550 ).

edi The rep
col ourl ess
Exanpl e
in a mxt

Z

h

D

P
L

t hesol yent
coEirm ¢hr ¢
Io pur i

capt

2 9 JA
Mt ogr 4

18s

{; C} iba
i

staH
20 The
re of di

in

ll]'f?e 1'S._pouf

Dr O ucﬂ of
chll or onet

1) 14
orgal
i eg
pEodu(

sodi um H
organic
acet at e.
di chl ord

ydr oxi de i
| ayer is d
The sol ve
met hane,

=

S

1

ori

added {
scar ded
t isre

(0]
an(
TDV §

=

dj ust {

t he agueous |l ayer is extracted with
bd to gi

o

-C(CHs)s

CyBu

CyBu

CyPe

NH

218

219

220

221

AN 2004 52 renoved by evaporation and
lphy, to yield 6-

e |OFS+ (W1) 215.3, 217.2; np 262-263C. b. A

- 289chl or g

purine (107ng, 0. Smmvol) and 4-am no- N-
NVP (0.5m ), is heated at 140C, for
ed into water and extracted with ethyl

ics are dried(MgSO™4), filtered and

y silica colum chromatography, to

t; ES+ (Mrl) 342.76/343.46; np
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Example 5

a. Cyclopropylamine (6.65g, 0.116M) and N,N-diisopropylethylamine (20.8m}, 0.116M)
is added to a suspension of 2,6-dichloropurine (20g,0.106M) in n-butanol (200ml). The
mixture is stirred at 60°C for 20 hours. The mixture is cooled and the precipitate isolated
by filtration, washed with n-butanol and dried under vacuum to give 6-cyclopropylamino-
2-chloropurine; ES+ (M+1) 209.5; mp 249.7°C dec.

b. A solution of 6-cyclopropylamino-2-chloropurine (0.535g, 2.Smmol) and 4-
morpholinoaniline (0.683g, 3.8mmol) in NMP(2.5ml) is stirred at 130°C. After the solid
has dissolved, N,N-diisopropylethylamine {0.65ml, 3.8mmol) is added and the mixture
stitred at 130°C for 48 hours. The mixture is cooled and partitioned between ethyl acetate
and water. The layers are separated and the aqueous layer extracted with ethyl acetate
(2x100ml). The combined organics are evaporated and the residue purified by silica
column chromatogréphy (4%Methanol:DCM). The product is isolated as a brown solid
which is dried under vacuum; ES+ (M+1) 352; mp 201.9-203.7°C.

Example 6

a. Cyclobutylamine (20g, 0.28M) and N,N-diisopropylethylamine (50.4ml, 0.28M) is
added to a suspension of 2,6-dichloropurine (48.4g, 0.25M) in n-butanol (480ml). The
mixture is stirred at 60°C for 20 hours. The mixture is cooled and the precipitate isolated
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4l - %ﬁ?]?&tgfalﬁﬁac(iib;ng, 1.34mmol) in NMP(1ml) is stirred at 145°C, under argon. After
7 hours the solvent is removed by evaporation, the residue suspended in methanol and the
suspension ultrasonicated for 3 minutes. The solid is separated by filtration, washed with
cold methanol and dried under vacuum; ES- (M-1) 350; mp 314-318°C.

Example 19

a. A solution of 6-cyclopropylamino-2-chloropurine {52){0.209g, 1mmol) and methyl 4-
aminobenzoate (0.377g, 2.5mmol} in NMP (2ml) is stirred at 130°C, for 16 hours. The
mixture is diluted with water and treated with 4N sodium hydroxide to achieve pH14. The
solution is extracted with ethyl acetate {(4x100ml). The combined organics are washed with
water, dried(MgSO,), filtered and evaporated. The residue is purified further by silica
column chromatography, to yield a colourless oil; ES+ (M+1) 325.3.

Example 34

a. To a stirced ethereal solution of N-methylcyclopropylamine (50ml), is added 2,6-
dichloropurine(t.3g, 6.8mmol). After 15 minutes n-butanol(3ml) is added and the
suspension ultrasonicated at 40°C for 1 hour. A further aliquot of n-butanol is added and
the ultrasonication continued for 2.5 hours. The mixture is stirred at ambient temperature
for 16 hours. The precipitate isolated by filtration, washed with ether/methanol and dried
under vacuum at 115°C to give 6-N-methylcyclopropylamino-2-chloropurine; ES+ (M+1)
223.5; mp 234-235°C dec.

b. To a hot solution of 6-N-methylcyclopropylamino-2-chloropurine (0.2g, 0.89mmol) in
NMP(1.7ml), is added N-aminoindazole (0.26g, 1.96mmol) and conc. hydrochloric acid
(7.7ml). The mixture is stirred at 107°C, for 20 hours and stirred at ambient temperature
for 48 hours. The solvent is removed by evaporation and the residue triterated with
methanol. The solid is isolated by filtration,washed with ﬁlcthanol and dried under
vacuum, at 100°C. The solid is purified further by silica gel chromatography, and
crystallised from methanol; ES+ (M+1) 321.3; mp 289-292°C.
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Upon standing at ambient temperature for 16 hours, the resulting crystals are isolated by
filtration, washed with dioxane(50ml) and dried to give 6-cyclobutylamino-2-
anilinopurine; ES+ (M+1) 280.86; mp 312-314°C.

b.  6-Cyclobutylamino-2-anilinopurine (200mg, 0.631mmol) is added cautiously to
chlorosulfonic acid (2ml). The solution is stired at 50°C, for 2 hours. After cooling to
ambient temperature, the mixture is added dropwise to icefwater(20ml). The precipitate is
filtered and washed with cold water (Sml). The solid, 6-cyclobutylamino-2-(4-
chlorosulfonylanilino)purine, is dissolved in NMP (2ml).

¢. Toa 1M solution of methylamine in ethanol{1ml), is added 400pl of the solution of 6-
cyclobutylamino-2-(4-chlorosulfonylanilino)purine in NMP. After 2 hours, the solvent is
removed and the residue purified using preparative HPLC; ES+ (M+1) 374.4.

Example 79

a, To a suspension of 2,6-dichloropurine (2g, 10.6mmol) in n-butanol (3ml), is added
ethylamine (2M in THF){15ml). The solution is stirred at 84°C for 2.5 hours and then
cooled to ambient and stirred for a further 2 hours. The resulting precipitate is isolated by
filtration, washed with n-butanol, methanol and ethyl acetate. The solid is dried at 70°C,
under vacuum, for 16 hours to give 6-ethylamino-2-chloropurine; ES+ (M+1)197.5,198.2;
mp 237-239°C.

b. A solution of 6-ethylamino-2-chloropurine (200mg, 1mmol), methyl ~4-aminobenzoate
(382mg, 2.5mmol} in NMP{0.77ml) is stirred at 123°C, under argon. After 22 hours the
solvent is removed by cvaporation, the residue suspended in methanol and the suspension
ultrasonicated for 3 minutes. The solid is separated by filtration, washed with cold
methanol and dried under vacuum, prior to further purification by silica column
chromatography. The product is crystallised from methanol to give 6-ethylamino-2-
{methyl-4-aminobenzoate)purine; ES+ (M+1) 312.84; mp 229-230°C.
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isolated by filtration, washcd with water and dried under vacuum, at 75°C; ES+ (M+1)
398.71; mp 301-303°C dec.

Example 80

To a solution of 6-cthylamino-2-(methyl-4-aminobenzoic acid)purine (79¢)(50mg,
0.1493mmol) in DMF(1ml), stirring at 45°C, is added DMAP(20mg) and 2M ethylamine
in THF(0.5ml). The mixture is cooled to 25°C and PyBOP (78mg) added. The mixture is
stirred at ambient temperature for 20 hours, prior to the removal of solvent. The residue is
suspended in water and ultrasonicated for 2 minutes. The mixture is acidified to pH4 with
the addition of 1N hydrochloric acid. The product is isolated by filtration, washed with
water and dried under vacuum. The product can be further purified using preparative TLC,
to yield a crystalline solid; ES+ (M+1) 325; mp 295°C dec.

Example 89

A mixture of 10ml of the suspension of 6-ethylamino-2-{methyl-4-aminobenzoyl
chloride)purine in benzene prepared in Example 942 and dimethylamine (33% solution in
methanol)(2ml) is ultrasonicated for 40 minutes. and stirred at ambient temperature for 48
hours. The solvent is removed in vacuo and the residue sﬁspcndcd in water. The water is
decanted and the oily residue purified by preparative HPLC. The product is crystallised
from hot methanol and dried under vacum at 70°C; ES+ (M+1) 325.64; mp 262-264°C

dec.

Example 94

a. A suspension of 6-cthylamino-2-(methyl-4-aminobenzoic acid)purine(79¢)(150mg,
0.502mmol} in thionyl chloride(12ml) is agitated by the bubbling through of argon at
ambient temperature for 16 hours. A further portion of thionyl chloride (5ml) is added and
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b. To 10ml of the suspension of 6-ethylamino-2-(methyl-4-aminobenzoyl chloride)purine
in benzene, is added iso-propanol (1.Smljand triethylamine (0.2ml). The mixture is
ultrasonicated for 30 minutes and stirred at ambient temperature for 48 hours. The solvent
is removed # vacuo and the residue heated with water. The resultant crystalline solid is

isolated by filtration and washed with water. It is purified further by preparative HPLC, to
yield a colourless solid; ES-(M-1) 340.

Example 96

a. Sodium metal (1.53g, 0.067M) is dissolved in a mixture of cyclobutanol (8g, 0.11M)
and dry THF (20ml), at 90°C, under nitrogen, for 4 hours. The mixture is cooled to 0°C
and 2,6-dichloropurine (4.39g, 0.024M) added. The mixture is stirred at ambient
temperature for 0.5 hours, prior to the addition of glacial acetic acid (10ml) and water
(30ml). The precipitate is isolated by fitration, washed with water and dried under vacuum
to yield a colourless solid, 6-cyclobutylether-2-chloropurine; ES+ (M+1) 224.74; mp 247.6-
249.7°C dec.

b. To a suspension of 6-cyclobutylether-2-chloropurine (0.22g, 0.98mmol) in NMP{2ml),
is added silver triflate(0.252g, 0.98mmol). The mixture is heated to 120°C to achieve
dissolution. To this solution is added 4-amino-N-methyl acetanilide (0.402g, 2.4mol) and
the mixture stirred at 120°C, for 16 hours. The mixture is cooled and water (10ml) and
ethyl acetate(20ml) added. The phases are separated and the aqueous phase extracted with
ethyl acetate(2x30ml). The combined organics are washed with water (30ml), saturated
brine (50ml), dried (MgSO,), filtered and evaporated. The residue is purified further by
silica column chromatography; ES+ (M+1) 352.72.

Example 131

a. To a solution of ethanethiol (0.93ml, 12.5mmol) in dry THF(8ml), is added sodium
hydride (0.48g, 12.5mmol). Once the effervesence has subsided, 2,6-dichloropurine
(0.945g, Smmol) is added. The mixture is stirred at ambient temperature, under nitrogen
for 1.5 hours and then heated to reflux for 2 hours. The mixture is cooled, the solvent
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Example 220

The product of Example 6 (500mg, 1.42 mmol) is slurried in a mixture of dichloromethane
(5ml) and water (5ml).
layer to pH 10. The organic layer is discarded and the aqueous layer is extracted with

Aqueous 4N sodium hydroxide is added to adjust the aqueous

ethyl acetate. The solvent is removed to give a solid which is slurried in dichloromethane,
filtered and dried; to yield a colourless solid. HPLC retention time 2.669 min (Hewlett
Packard Chemstation at A = 254nm, Phenomenex Luna C8 50 mm x 0.2 mm column, pore
size 3pm, at 50°C; A = citrate-phosphate buffer pH3; B = acetonitrile; gradient 0 to 95% B

in 3 minutes at 0.7 ml/min.

The other Examples are prepared analogously to the respective detaited Example above

appropriate for the synthetic method (A to J) shown in the above table.

Characterising mass spectrometry and melting point data for the above Examples are
shown, together with details of the salt-forming acid where the Example is a salt, in the

following table:

Ex Acid ES+/ES- MP°C Bx | Acid ES+/ES- MP°C
1 HCl MH+307 302-305 2 - MH+307 315-317
3 - MH+382 - 4 - MH+295.4 329-330
3 - MH+352 201.9- 6 HCI MH-350 314-318
203.7
- MH+321 289-291 8 - MH+321 322-324
- MH-350 231.8- 10 |- MH+325.6 300-302
232.5




149 - MH445.3 150 s - E MH499.1 151 - MH436. 8 152 1- MH403.3 179-183 Ex

Aci dMass Method M/ MEMPC ™. " . .. ... .. ... S N s-19 JAN 2004
o T T ey ey Wb 357, 5116-116 0 . .
............ 154 - AP+ NMH+ 312 222-224 8 . ;.- "
...... AL fHCL .. MHe352. .. 11987, .. 120 G HCL - MH$320.7 - -] 380 dee - -
168 155 - ES# M+ 3504-169 2 . égg - AP+ '|': MH 306. 5. 254-256 157 - ES+ M+
408>300._248 158ES+ M+ 3808- 3 6 . oo 1bg ES
M H+ 36644.i4- 245, 2 iWMH43G.6"'" i . fig ST ._MH3ZOM-|+~22$5-‘221 ~
TR MH+3333 7198220 [T )™ Mii+321.3 1319331
dec
171 MH+352.3 1305308 18 ME-3703 T 348 dec
15T MEi+335.3 1 164.5- 3T ME-364 134.3
169.1 128.5
31THC ME+335.0 1 350-355 33T M+ 33121 182-185
3371 MEL+396 183185 24 TECI MEi+307 293-396
35 Mi1+320.7 1293396 |56 MFi+339 105.5-
110.3
37 HG ME+367.2 ] 353254 |38 THG Mii+340 303-305
M-H265.1
35 MH+353 161.9- 3 THA Miis353 216.3-
162.6 219.4
31THG MHis342 387389 33 THA Mii+356 303-305
337THE M-E1336 316319 34T MEi+321.3 1289353
357 MH+352.4 1380283 136 MH+366.3 1391373
3771 MEi+353 1615 31T MEi+353 316.8-
162.6 219.4
35T MFi+460 357399 401" ME+335.6 1314317
41T MH+297.1 ] - 5T MI1307.9 1 314-316
43 TTHG . 337339 |44 |- MH+337.2 1~
45 THA MH+346.3 | 350-300 146 |- M +396 :
&7 Mii+339.67 1235228 |48 T MH+333 280 dec
45T MH+367 193.3- 51~ MEi+394 148-150
195.0
51 THG MH+310.7 307310 |32 1~ MH+339 189.6-
192.4
537 THG MH+298.8 | 304-307 |34 |HdI MEi+357.3 ] 251-253
55T MH+324.7 | 127-130 |56 1~ MEir353 113.2-
11187
57T HA MH+325 384-286 | 58 | HA M-H337 350 dec
55T M-11406 136.3 g0 | Hcl M-[4694 | 245-351
138.4
61 | Hal MFi+325 350dec |62 |- MFi+399.8 |-




161" . ~ " - ... “ow o N N S N -¥1
e J3 . E MH 38 2" 162 T 23 JAN 1004

..... P T S .Y - T2
L N ~. T.0"U" MM 340.5 . .54,
,,,,,,,,,,,,,,, it APE W oL MMMt v UE M 305 5 163 T
S B GRSt 423, 70162- 165 T4 T F TS TS+ M+
N lial o e e T
&7 THE MH+212.2 | 294297 €8 1~ Mi11410.07 1 353355
65 TLHC MH3788 7331233 TG Mi+340.17 | 317331
717 VHG Mi+3263 T 318322 T ME1+396.14 | 340-341
73T MH+312.71 71325330174 CROoT | MiTa3€0.4
78 T CERCOH | ME+374.4 T 76 CRCOH | Mi+388.4 1™
77T CRCO.H | Misr430.4 1 78 T CHCOH | Mi418.4 1~
797 MIi+388.71 1 301-303 T80T ME3335 T 395 dec
g1 M-H322 337.6- g i M-H323 338.9-
229.3 230.2
83T M-1i336 2143 84 1~ MEi+339.7 1381 dec
216.7
85 ME+35367 1307 dee 86T MFi+353.62 | 386 dec
§ T MEi+367.84 | 295 dec 88T MIT+377.61 ] 358361
dec
85T CRCO:H | MH+325.64 1 263-364 50T HE MFi+36574 | 395-358
dec
51 i MH-449 33677 531 MEL-369 37832
228.4 280.1
g3t ME1-333 : 54 ] CRCOH | M-Ei340 ;
95" MEi+36578 1 243-245 |96 1T Mii+352.73 ] -
57 i MH+339.68 | - 58 | - ME+366.80 |~
g9 MEi+326.80 1~ 100 1~ MEi313.75 -
1611 MEi+340.51 1~ 10271~ Mii1-363 .
163 i ME-391 : 16471 MI-405 .
105 7~ MIi-405 . 106 1~ Mii-463 .
167 1~ MHi+387.83 | 257 dec | 108 1~ MET+415.64 | 363 dec
1051 ME1+415.69 1378 dec [ 110 1~ ME1+403.66 | 242 dec
i1}~ ME+431.79 | 231dec | 112 |~ MEi+427.76 | 353 dec
113 T CRCOH | MH 442,60 | 350 dec [ 114 1~ ME+431.57 ] 240 dec
115 |~ MH+473.67 | 2337 dec 116 1~ MFi+333.59 | 367 dee
117 i~ MHi+347.53 | 360 dec | 118 1~ ME1+361.78 | 231 dec
119 i~ MEI+403.72 | 252 dec | 120 |- ME1+416.69 | 246 dec
121 1~ ME+280.86 | 312-314 |12 1~ MF1+254.69 | 305-306
23 1~ MIi+280.76 | 304-306 | 134 |- MHi+379.56 | 212-314
' dec




56 170 - TOF ES+ M+ 354.? 171 TOF ES+ M+ 366.2 - ------------ " 20 JAN 2004
172 - TOF ES+ M+ 352.8 ... . et e e
............................... 173 - TOF ES+ M—I+340 14 = -
-------------- 174 - TOF ES+ MH+ 326.7 §5--------, -._-._. 175 -
TOF ES+ MH+ 326.8 " 176 CF3000H TOF ES+ NH+ 347. 78 264- 267 177 CF3COCH ES+
MH+ 402\ 18 242-243 1L mMH3312.5. . »250. . . . . 126 F- .. M-1338.5 243-244
“““ T S VT A7 N 7 5 - B 7 i S § VT T A YN 5_ 1163-165
LTI CFBCCIH—ME@?MM—H BCEC (Y 7.1 QRN I VT A C Y R 1 -
e M asne
" 179 G:IBODO'I'-I ES+ iNMH+3@17689; 2522952 132 |- " < . MH-377. . "L -~ +
R ! B 1180 OF3000H ES+ M

408. 79 11B- 14-4 deC 18\11'1635300(?I- -E§-’I;_M;It 4136 8§ﬁ}4§;}4ﬁ}§ﬁ :I';§2 -nEn .TO:nES+ IVH
O AR Ea MBS Lo S S0 69 gty S5y preSae) - 1ae
S | 137 - ... .. L MH#+330.5 | |1 196:199 ; |-138-¢4~ - .. MH+354.5 . 1273274 .| ... ..
- TOF By 08 R SRS O Ao M 48 28 20 R 944 4 | 5547536

141 - MH+393.7 327-332 142 | HCI MH+373.35 | 348-351

143 - MH+414.2 - 144 { HC] MH+343.26 | 380-388

145 - MH+403.3 331-334 146 | - MH+453.1 -

147 1~ Mii+406.3 | - 14871 - MIEi+460.1  § -

145 - MH+445.3 - 150 |- MH+499.1 -

151 - MH+436.8 - 152 §- MH+403.3 179-183

Ex Acid Mass Method M+/M- MP°C

153 - AP+ MH+ 357.5 115-116

154 - AP+ MH+ 312.8 222-224

155 - ES+ MH+ 350 168.4-169.2

156 - AP+ MH-+ 306.5 254-256

157 - ES+ MH+ 408 >300

158 - ES+ MH-+ 380 248.8-250.9
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165 - ES+ MH+ 351.85 -

166 - ES+ MH+ 365.76 -

167 - ES+ MH+ 436.88 -

168 - TOF ES+ MH- 368.2 -

169 - TOF ES+ MH- 382.2 -
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Cwewan e w e TOE ESH L. MHF40Q. 99 196 CF3000H W v ESY WM
375.74 " 245"246 .: L :'L'—'::':'LLL"' - ST )
CF3COOHLT. 170 e nnoRa 1) SO ESE o oo ML TS E§+ |\/H+|:§LN;2r 200 1 %]:
ES+ MH 3%17 17 20t 202 i: TOFIESESFOF ES+ MMil+ 3889, 16 M+ 351- 19 503
OF 3 COOH T ES*~ Ve 3397122 ungﬁSzGGLi S 2 QA ERIOQOH - FOF~ES 43
Y 7 1 A S o -5 -1 B “MELY 340,44 T -
205 'rr]: ES+.-Mds QFR 1R A

U N A T . TOFES+o06 ToF MH*+NRR7338.07 -

175 . TOF ES+ M+ 326.8 .

176 7 CE,CO0H TOFES+ ME+ 347,78 364-367

177 7 CECO0H ES+ M+ 402.19 343.343

1787 CRCOOH ESt M+ 389.82 548-250

176 7 CECOOH ESy MIir 401.89 350-252

186 1 CE,.COOH ES+ MH3 408,79 143-144 dec

1817 CRCOOH ESt Mii+ 436.86 146-148 dec

182 ) TOF ES+ MiT+ 366 )

183 . TOF ES+ Mi: 354 .

184 : TOF ES+ MEi+ 366 .

185 . TOF ES+ M+ 380 .

186 T CF,COOH Abs M+ 404.5 367-268

187 5 TOF ES+ MFi+ 408 .

188 CE.COOH AP- M-376.4 361-262

189 . TOF ES+ MH7 354 .

150 7 CF,CO0H AP+ M+ 416.3 245347

191 . TOF ES+ MEi+ 382 i

19271 CRCO0H AP+ M+ 390.3 359-260

1937 T CF,CO0H ES+ Mis 376.14 767-268

194 | CEcOo0d ES+ M 388,11 349252

195 : TOF ES+ M+ 408.99 5

1961 CHCOOH ES+ MH2+ 375.74 245-346

197 7 CRCOOH ES+ MH+ 352.78 ;

198 T CF,COO0H TOF ES+ MEi+ 283.11 5380

199 : TOF ES+ MEi+ 341.22 .

360 ; TOF ES+ M+ 337.17 .

201 - TOF ES+ MH+ 339.16 -

202 . TOF ES+ M+ 351.19 :

203 | CHCOOH TOF ESs M+ 339.12 .

25 JBh 0



207 - TOF ES+ M+ 380.19 -.~ N 208 - TOF ESt M-|+ 368. 18 -
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e 210 H . AN TO:ES+M-|+481 03 242 243 211 ' _
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N e tebisn2d2-  CE30QJ0H
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e TOREST e 3387 :
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oW : ke e Yo s TV He e ol S Y, HTS 3548 1.03.:-5-.1.05..8..215 CE2000H]- -
129.3-120% 216 —=-~ hal - TOEES My 549 25655 -
R I Y: . T S NN APy YO 'MH+§64.5L"' ....... o
----- A G a1 )17 Thad A A " A A A; 2
...... 210 i CECOGH, A~ A ATOFES+ v | MH+481.03 i, 242243-
...... 211 i— A A L . . ...----_AA....
BRI oalelf CRCOOM " 1" " ESt' 1o L MES3005c Tvy 295293 184]186
dec |.212 ;.. CEKCOGH. ’\. - N -ES+ N NOMHA 378" 1N 05285
A A CCRGROH A A ESbyan o TdHSIO3 Ry 470,22 =] E |
29JAN20 (41 458 CIGH,0®JH A CONPUOREST forrrulal\,ﬂ_“g\_g‘{gee DT SER. 5110578 Wher e
X is ap-0xygenal.sukfur.iat.om.ofr...a.-gLoup R2.ls.a.Cl-10-al kvl
C2. 10- pl¥deény| c’(1:‘3(3‘(3(‘5Héycl oal kyl , “benzo- (3- 10 cycl oal kyl 129.3-131.4
C3. 10- ¢Ylgo#l Kyl To& T0="arikyt—or aryt+d 2 DUP v pti-ofal | y
may bel.substitut.ed. hy. hydroxy d-al koxy, I%élgrrb:1(5)4>?l/90r D1 - 10\,2a?zg>3<’ycar -
onyl of,2Whén X is- NR5, Rl may alternatiively be-a nonoval ent heterocyclic
radi C&""‘ﬂ%v ny-up-to-26--garbon-at-ons - -
219 CF;COOH ES+ MH+ 392.93 184-186 dec
220 -
221 - TOF ES+ MH+ 479.22




and one to four heteroatons selected fromnitrogen, oxygen and sul fur, or a
group of fornmula IP R2, R3, R4, R6, R7 and R8 are each independent!|y} 9 JAN 2004
hydr ogen, hal ogen, Cl.10-al kyl, halo-C -10-al kyl, Cl1.10-al koxy, carboxy,
Cl- 1o al koxycarbonyl, carboxy-C -1 o-aldgyl,

Cl- 1o- al koxycar bonyl - C1. 10-al kyl, -N(R9) R10, -SO02N(R11)R12, Cl1-C4

al kyl ene- SO2N(R1t ) R12 or - CON( R13) R1¢18ims When two of R2, R3 and R4, or two
of R6, R7 and R8, are attached to adjacent carbon atons on the indicated
benzene rings, they denote, together with the carbon atons to which they_
are attached: a carbocyclic group having 5 to 10 ring atons or a

het erocyclic, group, having 5 to 10 ring atons of which one, two or three
ark HEF%PB“ﬁFgﬁﬁmgglected fromnitrogen, oxygen and sulfur; R5 is hydrogen
or Gi-10-alkyl, RO is hydrogen or Cl_10-al kyl and RID is hydrogen,

Cl- 10-al kyl or-COR15 where R15 is Ol,%@-alkyl, hal o- C1- 10- al kyl ,

Cl- 10- al koxy, Cl1_tO-al koxy-Cl-t0-al . Cl- 1lo- al koxycar bonyl ,

car boxy- Cl. 10- al kyl or Cl.lO-aIkox?&grbonyl-CH.lo 59 2 9 JAN 2004 al kyl, or
RO and R10, together with the nitrggen atomto which they are attached,

denote a heterocyclic group havi N6 ring atons of which one or two
are hetero atons sel ected fronlgi;ro
0

n, ygen and sul fur; R11 is hydrogen
or Cy-10-al kyl and R12 is hydrogeq, -10fal kyl , hydroxy-Cl. 10-al kyl ,

Ct _zO0- al koxy- CL1. 10- al kyl, cpﬂq M -al kyl or

Cl-i O- al koxycar bonyl - C1. 10-al'kyl, or Rl1l1 d R12 togethdr with the nitrogen
atomto which they are attaghed denote a heterocyclic group having 5 or 6
ring atonms of which one por areshetero atons selected _  fromnitrogen,
oxygen and sul fur, andHRE3 1R are each independent|y hydrogen or
Cl-10-al kyl; with the excepf.gw of 2-(p-n-butyl anilino)-6-nethoxypurine,

2- (p-n-butylanilino)-6-(ngthylthio)purine, 2,6-di(phe- nyam no)puri ne,
2,6-di (p-tolylamno)purine, and 2-(p-tolylamno)-6-(phenyl am no)purine. 2.
A conpound according to claim1l, which is a conpound of forrmula XRI 11l in
f r ee irdreesmbélt thor,mhewhere R1 is as defined in claim1 and, when it is a

gr oupX ion Exygerubrasutiur atdnt of sgraugMBlip of fornula 1V and R2, R3, R4, Rs, AT and
R8 are ins 0jgf-alkedC]. {3-atkeay Nt 4 ,o-Belodict depooubil sy d oaligil, rigy. +b-oyatdadkiire 1 Jyg-elikyl2yr Jgng-
whi clnkg, | Sl gdufSiRictabitiphally Gy Gk Guisdtikieiyly hy @8xyCLQ; seafichp akibyty, or Bepy-alkoxycarb-
Z0- C%n)%bwﬁwk @Al#s R izl enyhatvily G2 G-radnisydierd heteDdefclid radical aaih & yb to@b-carboa biloys
gr OURA B LA £du5 n@Blob Rk cel Bekinkttdb @t cxyin andyduO¥Ya greds Bidahuar Cl- C4

al koxycarbonyl group, or Rl is a heterocyclyl radical having 5 or 6 ring
atonms and one or two nitrogen atons; or one nitrogen atom and one oxygen
atom in the ring and optionally subpﬁituted on a ring nitrogen atom by
Cl-4 al kyl, hydroxy-Cl-C4 al kyl, Cl3C4-al kyl carbonyl or phenyl -Cl-C4

al kyl, or RL is a group of fornula ar forrmula 1V respectively in which
one of R6, R7 and R8 i s hydrog Mal kyl or |j Cl-C4-al koxy. and (i) the
second and third of R6, R7 and [R67§ i ndependent |y hydr ogen.
Cl-C4-al kyl or Cl1-C4 alkoxy or (ii) the second of R6, R7 and

g

A2, R3, B¢, RS, A7 and R® are each independently hydrogen, halogen, C,_yp-alky!, halo-Cy_4q-alkyl, C,_yp-alkoxy,
carboxy, Cy.4q-alkoxycarbonyl, carboxy-Cy_yg-alkyl, Cy_qg-alkexycarbonyl-Cy_o-alkyl, -N{RF)R0, -SO,N{R)R ],
C,-C,-alkylene-SC,N(RMR™ or -CON(R)R™ or, when two of B2, R3 and R*, or twe of RE, R” and R8, are
attached to adjacent carbon atoms on the indicated benzene rings, they denote, together with the carbon atoms
to which they are attached, a carbocyelic group having 5 to 10 ring atoms or & heterocyclic group having 5 to 10
ring atoms of which one, two or three are hetero atoms selected from nitrogen, oxygen and sulfur,

R is hydrogen or Cy_sg-alkyl,

R? is hydrogen or C,_g-alky! and R0 is hydrogen, C;_yg-alky! or -COR*® where R13is Gy y5-alkyl, halo-C y5-alkyl,
Cy.qg-alkoxy, C. qg-2lkoxy-Cq yg-alkyl, Cy.4g-alkoxycarbonyl, carboxy-C,. jg-alkyl or Cy qp-alkoxycarbonyl-Cy 4o-



R8 is hydrogen and the third of R6, R7 and R8 is carboxy, Cl-C, ()-

al koxycar bonyl, carboxy Cl-C10-al kyl, 1-C10- al koxycar bonyl - C1- CTO- ﬁlgqhw 2004
-N(Ae) RLQ -SO2N(R11) R12, Cl1-C4-al kyl ene- SO2N(R11) R12 or - CON(R13) R14, or
(iii) alkyliveRSand Gl togeideith thg nivio g ReatorRP waistithRBara ptached darhied heeroaytji@saupthaving
car boh oué tngsatdrts af which nth @ dwede berwenens selrged el nitrbgeg eddpem antl sliius ai d

adj ac8Htis yarobenordl garelky! dehdEés lydogerh 6¢ vyt hgirawe ; ipalky €, 5)-aWoxBCj Rgkyiaé-pTs
or a beRpagygtikytor Mgh-ekogyabdngl-Gr,gaRy ARl ngd &' Abgehef WitGhehiOsHen a0 ORMRcHheyt WO
ni t r ogenttahenEnbia atherrdcidig groomBavirly 5R26 rifPateidlor Riich Snd W 8RS Reterb aold s dlb oy

or ClidsnitbdeaXoky@nchnb adiiut Bed second and third of R2, R3 and R4 are each ~
I ndepRnrdaa Riyardy4th @@BFenabnty Grradek ot cOr o C al koxy, or (b) the second of
('?g,r b?itt@tﬂgeﬁ%ﬁ‘%}ﬁ o}ﬂ!—‘?ﬂ-ﬁ?—%&aﬁﬂﬂﬂ}-@-%e%r% Al Q4 %f?ﬁt 1RbY-&l By oo FRe Fuilfe.! S
cor o o R IEEahHee o Rt b gt o

Cl,C4;al kyl ene- SO2N(RIID R 2 .or. -CON(RL13)RU. or (c) the second and third of
R2,2' I%C%m v 4acg?rgm%§°§:ila(': & %l'% :sé?jjc%{go&w;’%’éorr@% atons in the indicated
benzene ring and, together with said adjacent carbon atons, denote a
carbocyclic group having 5 or 6 ring.&tons or a heterocyclic group having S
to 10 ring atons. of which one or ot'ﬁo are hetero atons selected from
nitrogen, oxygen and sul fur, R9 ig(hydrogen or Cl1-Cl10- and RI O is hydrogen,
Cl-C10-al kyl, or -CORi 5 where R15 js C1,C10-al kyl, C1-C10- hal oal kyl

Cl- C10- al koxy-d - C10-al kyl, C1-xp car bonyl, carboxy-Cl-C10-al kyl, or
Cl- C10- al koxycarbo- nyl-d -0 #fl kyl RO and R10 together with the
nitrogen atomto which they ar t , denote a heterocyclic group
having 5 or 6 ring atons arfdNone & two Wi trogen atong, or one nitrogen
atom and one oxygen atom inifthe ring, RL1 is hydr ogg'n or Cl-Cl10-al kyl and
R12 is hydrogen, Cl-Cl10-al} ydr oxy- Cl- C10- al kyl , .Cl1- C10- al koxy- Cl1- C10-
al kyl , carboxy- Cl- C40- al k Cl- C10- al koxycar bonyl - C1- C10-al kyl, or R11
and R12 together with theAs ggen atom to whi ch they are attached denote
a heterocyclic group Ing ¥y or Rring atons and one or two nitrogen
atons, or one nitrogen aton¥gnd one oxygen atom in the ring, and R13 and
R14 are each independently h@drogen or Cl-Cl0-al kyl. 4. A conpound
according to claim1 or 2 in which: Xis a group NR5, Rl is a Cl-C4-al kyl,
C2- Chn ivdeke B tornfCAn&e cycl oal kyl , benzo- C5- Co-cycl oal kyl, phenyl - C1- C4- al kyl
or  C3xt(Pastiétine@lirDadit Y lan&Iwhed Rlslka/dro @ P tépmuidMniitGda hsuPPtdr@ng! | y substituted by
a hydroxy, carboxy or Cl-C4-al koxycarbonyl group, or Rl is a heterocyclyl
radi cal having 5 or 6 ring atons and one or two nitrogen atons, or one
nitrogen atom and one oxygen atom ingthe ring and optionally substituted
on aring nitrogen atomby ClL -C4 al kyt, Cl-C4- hydroxyal kyl,

Cl- C4- al kyl carbonyl or phenyl-Cl-&4-dl kyl, or RL is a group of formula IV
in which one of R6, R7 and RS iog R, Cl-C4-al kyl or al koxy, and (i)

t he second and third of R6, R6/ar 8 eachiM ndependent |y  hydrogen,
Cl-4-al kyl or Cl-C4 al koxy or he second of R6, R7 and R8 is hydrogen
and the third of R6, R7 and R8 is -N(R9)RL0, -SO2N(R11l)R12 or
-CON(R13)R14, or (iii) the second and™®hird of R6, R7 and R8 are attached
to adj acent carbon atons in the indicated benzene ring and togetherw th

sai daﬁé’hﬁe}%@m‘* ﬁ@hbggq A4 o dec\j,tgn te a car bocyclic group having 5 or 6 ring
atons Or 'a heterocyclic group having or 6 ring atons, of which one or

a
(i

tV\Q %&r ceomglolitmrdoaggor}di% t%@?dim 1 or 2, in which R is a Cy-Cyp-alkyl, Cp-Cyg-alkenyl, C5-C4q-cycloalky!, ben-
z0-Cy-Cygcycloalkyl, phenyl-C4-Cyg-alkyl ar C4-Cqg-cycloalkyl-C4-Cy-alkyl group which is optionally substituted
by a hydroxy, carboxy or C,-C,-alkoxycarbonyl group, or B! is a heterocyclyl radicai having 5 or 6 ring atoms and
one or two nitrogen atoms, or one nitrogen atom and one oxygen atem, in the ring and optionally substituted on
a ring nitrogen atom by C,-C,-alkyl, hydroxy-C,-Cy-alkyl, C4-C,4-alkylcarbonyl or phenyi-C,-C,-alkyl, or
R is a group of formula Il or formula IV respectively in which one of RS, R” and R® is hydrogen, C,-C,-alkyl or
C4-C4-alkoxy, and {i) the second and third of R®, R7 and R® are each independently hydrogen, C,-C-alkyl or
C,4-Cy4-atkoxy or (ii) the second of R, R7 and
RB is hydrogen and the third of R8, R7 and R3 is carbexy, C4-Cy,- alkoxycarbonyi, carboxy C-Cygalkyl, C4-Cyyp-
alkoxycarbonyl-C,-Cqg-alkyl, -N{R®)R1, -SO,N(R1R2, C,-C-alkylene-SO,N(RJR12 or -CON(R'IR4, or {jii}
the second and third of RS, R7 and R8 are attached to adjacent carbon atoms in the indicated benzene ring and,
together with said adjacent carbon atoms, denote a carbocyclic group having § or 6 ring atoms or a monocyclic
heterocyclic group having 5 or 6 ring atoms and one or Iwo nitrogen atoms in the ring,
cne of R2, {3 and R* is hydrogen, C4-C4-alkyl or C4-Cy-alkexy and {a) the second and third of R2, R3 and R4 are
each independently hydrogen, Cy-C,-alkyl or C4-C4-alkoxy, or (b) the second of B2, R3 and R* is hydrogen and



one of R2, R3 and R4 is hydrogen, Cl-C4-al kyl or Cl-C4-al koxy and (a? 9tjAR 2004
second and third of R2, R3 and R4 areéQeach |ndependently hydrog

Cl- C4-al kyl _or k b second R4 is h dr.ogen
L Chiahi e Gl bt & D)L %rfoac km?% A
car b3y ﬁiﬁ*’@" PRIV E 2 -Gl 5P R F%:fot‘(%l OVLCNQ FEFCRACCEN third of

- SO RERY By are @@9'@4’ taqicl@;?@tﬁ%rbetﬁwm I@f?afﬁi’ bengen’( 'P&@')dﬁﬂigﬁ h%?‘””(s@)d adieensec-
ond &aéon ¥pmsl d@FFOTﬁF@ carpEyelis @ iR NaYies a et i WetPmser AdICRESYRIC gk BFYINatSord0iipg t he
i ndi @Evtredofb!elnlzerweorﬁ\‘ilweaﬁémmtséiede@ beeniesap dgeddnd sEdl acent car bon

at oni? imhyveger oc§cCioc ang Bifps hedrbary. 6,-Ep-at@l. pi PRIE where FOT isvithiG hralbyleC 084t WO
are hebakg @f0Opakeet@etgalklll dndp-tkogempongx garemydh . galkfl.upr, CRE,J-Bkolrydbogen
or Chyi@4-G) &mli, or RBaridR'Piyedetberavith e nBibgéivatarh kophichnikyRidatiashebyudnaig @ ReteGdyclid

al ky|grou?ﬁawn%|31§ rivd @6res ARtné 6r td nitcdgedlaloyts, orGie fidogeh alomahiyie oxfelen GRmAInkaXY
C, - Gipgtl koxy-Cl- C4 al kyl, Cl- C4-al koxycarbonyl, or

Cl1- C‘#ﬂ& K%@e%m rtsgl0 afie aﬁéwm&oge@ e, R, anﬂ rﬁbr@cmg@mmyr W& N.alkbg-did,rogen

?;‘ (r)]g‘a AR ,HIQ rd?gcé‘t:éf&g B R, 8F B Y ﬁ‘ﬁtogét%}mth Jﬂf‘?‘{ntrS&thoﬂ{ 6
at Omto rﬁ’ qug%? EH& :Eo ﬁ‘ett(a r‘%&crdipma rﬁé’gggtﬁen O%rg?ncslagféﬁﬁ’dq(ﬁncl{ lrrcﬁzgﬁ%fﬁ]'s
hydro |C1- CA- al koxy- Cl-C4- al kyl or
Cl- Cﬁ%gﬁﬁg%cara eoeﬁml - - a?{xi? e or@Féﬁa”%d R12 together with the

nltr en at mt% mq 10% are attached denote a heterocyclic group
hati %0@"%'1” PG 9fme T RN Mg one or two ring nitrogen atoms, or one
nitrogen ring atom and one oxygen r| ng atom and R13 and R14 are each

i ndepent/&A% pﬁzgyro en or C acco to cIa|mI
or 5 et ot S0y B e S ETRAR e Al St
one  of IRET RE AU FOLR wh %’W"V Srgiuet Rep YR f?é"’"%‘)éc?b ORIk RYoaY lang
R4 is W(ﬂj&l s AgterqrEchy! Fﬁdfcal hg ng'fQor ebisg A10HS apgoneLr E‘QWB@QV‘ atoms, or ong nitrogen
C1- CA- ABAFORT BUFRAIELATH it RY PRI WOT 00 2RIBN Y IGRPBPY G F47 ' hE1 04
at t acheuchpRkgdorC c'gitroaheirbey’ ieber b, I & 2 grypp HaYR NG 8tR o § AR
at ons i and Rtinysipoe GGty kg end BinsifRcaR arBidl Ry Rr @&dr%aeﬁaavwe@ﬁ Yone
ri ng oxygregenatory-alieH ‘ggFa alieey Jdib Srecdesand ot . PoanstR® P&hyd%eraﬂﬁ tphiegrah RS, R
at t achead 8 iR 1t HR% 106 rROMR IR Feori(Fibiie second Brshipiche! F% RYanth® are
t oget heattashiet te atiaesnteertso AORS #yike iIPdcalasidetrephing agd wosiber wiinal adigerst eargen atoms
het er ocigadte acerppcptlipgRERAAYHS S 00F 1IN aldMs@r A BRIPFRCYCUSTITaMA NRWNIGIPEE BRO alaks. eirbich
ni t r ogeme atwaere nBrog® @empound according to claimt or 2, in which Xis a
sul fur aeoff?, BY ans RE1s Medrogerk G -Ca-BHa6 0oy -QalkoRBargg) theisegens apdythijhnf B3 0R%ang B*
hy dr ogeme eratlintépendently fydoberRS;-CRaIA LS Fk-dlioxyerih) ieypecand o' Rl are RY s Avdsensy | |
or - N( R} ReOhivha P, BOaridsR*hy darbryerC o s-alkatyoazboryl! loprboaniel-Riatkyl, §1-Coarpgcatbrer e
RS is n@HC,Cac-amyk yWROBHO, murﬁihm?oct Bgeturme-SRN R DRE oniGGNGBIR Ao te the sehi ch
t hey areadandtaicie?, BeenotRd am shathed ioegigdeinicatpon atpmbiathermgicBtedpengeneiringangidemnte.
i ncl uditogpthemeithaaidiadecant sagpon iatoms crehreteadayetis groop haying Std Yging rtema géwmhictt ayareivd one
ring OoXaygedteratioms selectedd foomitongad ofygen rodsuiibra |1 111 in free or
phar maceus hyaskgéryoragerptkghl e salt form where (i) Xis NH, Rl is
cycl oprropy hydrogen et -(Raikgiraad @ik hytyeheo gl rC ahgl, R3COE NGO ©1d3)1C3:alk@r C4-C4-1 ) X
i's NH, Habaky, CyC)-Okuxg4HG,-didxna0dCRdikar @ -epatvximadiongen Gri)-aR8xicarbony-PROJ-i no;
or alkyl, or R? and R0 together with the nitrogen atom to which they are attached denote a heterocyclic group
having 5 or 6 ring atoms including one or twa ring nitrogen atoms, or one nitrogen ring atom and one oxygen
ring atam,
R is hydrogen or C4-C,-alkyl and A2 is hydrogen, Cy-C-alkyl, hydroxy-Cy-Cy-alkyl, C4-Cy-alkoxy- C4-Cy-
alky! or C,-C,-alkoxycarbonyl- C4-C4-alky!, or R'! and R'2 together with the nitregen atom to which they are
attached denote a heterocyclic group having 5 or 6 ring atoms including one or two ring nitregen atoms, or
one nitrogen ring atom and ene oxygen ting atom, and
R1'3 and R* are each independently hydragen or C,-C,-alkyl.

5. A compound according to claim 1 or 2, in which X is an oxygen atom, R is C4-C4-alkyl or C4-Cy¢ cycloalkyl, one
of A2, B? and R¢ is hydrogen, and either (i) the second of R2, 3 and R* is hydrogen and the third of R2, R3 and
R* is carboxy, C,-C,-alkoxycarbony! or -N(R%)R10 where R? and R together with the attached nitrogen atom
denote a heterocyclic group having 5 or 6 ring atoms including two ring nitrogen atoms or one ring nitrogen atom
and one ring oxygen atom, or (i) the second and third of A2, R? and R* are attached to adjacent carbon atoms on
the indicated benzene ring and together with the carbon atoms to which they are attached denote a heterocyclic
group having 5 ar 6 ring atoms, of which one or two are nitrogen atoms.

6. A compound according to claim 1 or 2, in which X is a sulfur atom, R is C,-C,-alkyl, two of R2, R3 and R* are




(tii) Xis NH, Rl is cyclobutyl, R2 and R4 are each hydrogen and R3 %? N 2004

4-tert-butoxycarbonyl -1 -piperazinyl; qr (iv) Xis NH Rl is cyclob y@,
R2 and R4 are each hydrogen and R3 isﬁ-N(GHS)OOOHS; or (v) Xis NH Rl is

i sopropyl, R2 and R4 are each hydrogen and R3 is -S02N(GH3)2; or (vi) X is
NH, Rhydrsged yad wptrapyt B2, R2aaiil iféarzoxg Op &g fakbyydarbgghoraN(RIRB O ivSerd RAR @lyrbgeh or

- pi perazi Ay ;an®R0 i§ \GOR'S ¥hérs RNHs CRE, &gyl @ IR allWliogeliar with thy alira@e Bromns which
and Rehel agedithdhed e £hetérbllclio-oddp hadiig 5 €18 ring htosiirgiuBing Ble drawé iyl rﬁllké%ér}/étemﬁz
and R4 He8in§ AifrbgdteeinPaRINna Nkl gdnsatar( CHB) COCH3; or (1x) X is NH, I'S
cyclopropyl; R2 and R4 are each hydrogen and R3 is 4-nethyl-1 -piperazinyT,

or - (%) i s tert-butyl, R2 and R4 are each hydrogen and R3 is
Ng’ °8§8@@?h%$"%%?y§x is NH Rl is isopropyl, R2 and R4 are each hydrogen
and R3 is -N(CH2CH3) COCH3; or (xii) Xis NH, RlL is cyclopropyl, R2 and R4
are each hydrogen and R3 is - N(CH3) 2CH3; R A compound accordi ng to any
preceding claimfor use as a pharngdéutical. 9. A pharnaceutica

conposition conprising a conpound g@ccording to any one of clains 1 to 8

together with a phar- maceuticall ccepjabl e diluent or carrier therefor.
10. Use of a conpound accordingh&ﬁ'a 0 of claims 1 to 8 for the
preparation of a nedicanent for {the Jreat nt of an inflanmmtory or
obstructive airways di sease . s for the preparation of conpounds
of formula | and their saltgi iC conprdées (A reaciﬂng a conpound of

formula 62 X, R V Nwith a copfpound of fdfrmula VI 29JAN2004 where X, Ri,

R2, R3 and R4 are as herei «f oxe defined and Y is a |leaving group, a free

functional group in the c¢ lds of formulae V and VI other that those
involved in the reaction bsxqg pLotgcted, if necessary, by a renovable
protecting group; or (B for Yhe feparation of a conpound of fornula I

where R2, R3 or R4 is a carbgg or carboxy-Cl. lo-al kyl group, cleaving a
correspondi ng conpound of fo la |l in which R2, R3 or RA is an

Cl- 1o- al koxycarbonyl or Cl-ta al koxycarbonyl-d -1 o0-al kyl group

r espeglel 8 pharmice (tially bedepiabie spriepawasrson of a compound of forrmula | where
R2, R3 or R4 is an Cl-10-al koxycarbony! or Cl1_iO-

al koxycaf Remyih Folis dyBosbiiy IR2 Gr®Bare BRBMOMEdcAtaRY M2 BNHEDIOYEME,; 8- cor r espondi ng
conpoundi&fis AT AL SyclopioBy! VR 68 Rt B cadRhyBiogdian S & reRbHIMEY oOr

car boxy -y x il Qe Rk ley P R2 Bid Kildte LR njdAeR BRPAT il kbl ﬁr&@ﬁﬁ%&b@@ziﬂﬁ; or
formul a g},) YR{UE RRZ cyd®bull REAnd 19 dfe BHcAHRirsYen b AL m(cﬁga&ﬁg LR12 as

her ei nbef,qr ai,mpleﬁi DR Borof 2 QRS REdrE b¥cn AYArBGEh AP Reis CEB NESHIONEH g conpound  of
formil a (vi) X i Nl-BR’ is cyclopropy!, R2 and R* are each hydrogen and R® is 4-acetyl-1-piperaziny!; or

{vii) X is NH, R? is tert-butyi, R? is hydrogen and R3 and R* together denote -CH,-0-CO-; or

{viii) X is O, R is cyclobutyt, A2 and R* are each hydrogen and RS is -N(CH3)COCHj; or

{ix) X is NH, R? is cyclopropyl, R? and R? are each hydrogen and R3 is 4-methyl-1-piperazinyl; or

{(x) X is NH, R* is tert-butyl, R2 and R* are each hydrogen and R3 is -N{CH3)COCH;; or

(xi) X is NH, R? is isopropyl, R2 and R* are each hydrogen and R? is -N{CH,CH3)COCHj; or

{xii) X is NH, R? is cyclopropy!, R? and R# are each hydrogen and R® is -N{CH3)COCH,CH,;:

8. A compound aceording to any preceding claim for use as a pharmaceutical.

9. Aphamaceutical composition comprising a compound according to any one of claims 1 to 8 tegether with a phar-
macedutically acceptable diluent or carrier therefor.

10. Use of a compound according to any one of claims 1 to 8 for the preparation of a medicament for the treatment of
an inflammatory ar obstructive airways disease.

11. A process for the preparation of compounds of formula | and their saits which comprises

(A) reacting a compound of formula



where Rl is as hereinbefore defined and Rea, R3a and R4a are respectively
the sane as R2, R3 and R4 as hereinbe%gre defined, with the exceptidb JAhZMD
at | east one of themis a group of fornhula -S02-Hal, where Hal is hal ogen;
or (E) far the preparation of a conpound of fornula i where R2, R3 or R4 is
a group of fornula - CON(RL13)R14 as_Rherei nbefore defined, appropriately

am nating a correspondi ng conpouﬁﬂ/of formula | where R2, R3 or RAis a
carboxy group; and optionally converting a resultant conmpound of formula

in protected forminto a corr conpound in wunprotected form and
recovering the resultant conpotind q f§>nula I in fR?e or salt form -
X N
Y N \
H

with a compound of formula

Vi

where X, B!, A2, RS and R* are as hereinbefore defined and Y is a leaving group, & free functional group in
the compounds of formulae V and VI other that those invotved in the reaction being protected, if necessary,
by a removable protecting group; or

(B) for the preparation of a compound of formula  where R2, R3 or R* is a carboxy or carboxy-C;_qp-alkyl
group, cleaving a corresponding compound of formula | in which R?, R3 or R4 is an C_y4-glkoxycarbonyl or
Cy.1p-alkoxycarbonyl-C,_,q-alkyl group respectively; or

(C) for the preparation of a compound of formuta | where R2, R? or R4 is an G,_p-alkoxycarbony! or Cy_sq-
alkoxycarbonyl-C,.1o-alkyl group, appropriately esterifying a corresponding compound of fermula | in which
R2, R3 or R4 is & carboxy or carboxy-Cq_qg-alkyl group; or

(D) for the preparation of & compound of formula | where R2, R® or R* is a group of formula -SO,N({R')R*2
as hereinbefore defined, appropriately aminating a corresponding compound of formula

x’H1
NZ NN
[ > |
HN)\\N N vl
H
R; R*,
RS

where R' is as hereinbefore defined and R2,, R3, and R*, are respectively the same as R?, R® and R* as
hereinbefore defined, with the exception that at ieast one of them is a group of formula -80,-Hal, where Hal
is halogen; or

(E) for the preparation of a compound of formula | where A2, R? or R*is a group of formula -CON{R'3}R as
hereinbefore defined, appropriately aminating a corresponding compound of formula | where R2, R3or R*is
a carboxy group;

and optionally converting a resultant compound of formula | in protected form inte a corresponding compound in

unprotected form,
and recovering the resultant compound of formuia | in free or salt fom.



