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in free or salt form, where

X is an oxygen or sulfur atom or 2 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 2 heterocyclyl group or a group of formula

RB

R% R? R* R% R7 and R’ are each independently hydrogen, halogen, alkyl, haloalkyl,
alkoxy, carboxy, alkoxycarbonyl, carboxyalkyl, alkoxycarbonylalkyl, -N(R’)R",
SO.N(RMR®, C-Ce-alkylene-SO.NRMR? or -CON(RP)R* or, when two of R%, R? and
R*, or two of R% R7 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 hctcrocyclic group having 5 to 10 ring
atoms of which one, two or three are hetero atoms selected from nitrogen, oxygen and
sulfur,
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a further aspect, the present |nvent|on provi des. conpounds of formula | as
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of fornul IS oxygen or su
and R4 arséthfﬁ}?g@'e °aH‘d n@apyfajyre of3 maﬁeamts for the ktyqatram ¢fi ¢ondjtions NH R
i s a groupedidted by syltlkinakd. i n which two of R, RC and R are hydrogen and
the renaining one is hydrogen or alkyl, one of R2, R3, and R4 is hydrogen
and the remaining two are each hydrogen or al kyl .

In formula I, R’, R¥, R, R?, R® or R* in R?, R’ or R* may be the same as, or may differ

from, the respective group in R, R” or R®.

In another aspect, the present invention provides compounds of formula I as hereinbefore
defined in free or salt form, with the exception of 2-(p-n-butylanilino)-6-methoxypurine, 2-
(p-n-butylanilino)-6-(methylthio)purine, 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* are hydrogen and one of R R® and R*
is alkyl and (ii) X is NH, R is a group of formula 1l 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 1 as hereinbefore
described in free or salt form in which



In a further aspect, the present invention provides a conmpound of formula I
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“Alkyl” denotes straight chain or branched alkyl, which may be, for example, C, to Cy-
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 Cs-alkyl.

“Alkoxy” denotes straight chain or branched alkoxy and may be, for example, C; to Cyp
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 Cs-alkoxy.

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



"Al kenyl " nmeans straight chain or branched al kenyl, which may be, for
exanple, C to Ca-al kenyl such as vinyl, .1-propenyl, 2-propenyl,
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“Heterocyclyl” means a monovalent heterocyclic radical having up to 20 carbon atoms
and one, two, three or four heteroat_oms selected from nitrogen, oxygen and sulfur, 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 2 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 $ 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,-Csalkyl, hydroxy-C;-Cy-alkyl, C;-C,-
alkylcarbonyl or phenyl-C\-Cs-alkyl.
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“Alkoxycarbonylalkyl” means straight or branched chain alkyl, for example a C-Cy alkyl
group such as one of the Cr-Cyo-, preferably C-Cy-, alkyl groups mentioned hereinbefore,
substituted by  an alkoxycarbonyl group as hereinbefore defined. Preferablj',
alkoxycarbonylalkyl is C;-Cs-alkoxy-carbonyl-C;-C,-alkyl.

“Haloalkyl” means straight chain or branched alkyl, for example C-Cyralkyl such as one
of the CrCy- alkyl groups mentioned hercinbefore, substituted by one or more, for
example one, two or three, halogen atoms, preferably fluorine or chlorine atoms.
Preferably haloalkyl is Cr-Cs-alkyl substituted by one, two or three fluorine or chlorine
atoms.

“Hydroxyalkyl” means straight chain or branched alkyl, for example C;-Cyy-alkyl such as
one of the C-Cy-alkyl groups mentioned hercinbefore, substituted by one, two or three
hydroxyl groups. Preferably, hydroxyalkyl is Cr-Cs-alkyl substituted by one hydroxyl
group.
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Where R’ and R®, or R" and R%, together with the nitrogen atom to which they are
attached, denote a heterocyclic group, the heterocyclic group may be, for example, a group
having one or two nitrogen atoms in the ring such as a pyrrolidinyl, imidazolyl,
imidazolidinyl, piperidyl or piperazinyl group, the group having two nitrogen atoms in the
ring being optionally substituted on the second nitrogen atom by a C;-C,-alkyl, hydroxy-
Cr-Cs-alkyl, C;-C,-alkylcarbonyl, a C;-Cs-alkoxycarbonyl or phenyl-C;-Cy-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-Cs-alkyl group.

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



Wiere RO and Ro, or R and e, together with the nitrogen atomto which
they are attached, denote a heterocyclic group, the heterocyclic group may
be, for exwg@lerz4a group having one or two nitrogen at GgrmpdobBA i Ng such
as a pyrrolidinyl, imdazolyl, imdazolidinyl, piperidyl or piperazinyl -
group, the group having two nitrogen atons in the ring being optionally
substituted on the second mtrogenRhtom by a G-C4-al kyl, hydroxy-

CrC4-al kyl, CrC4-al kyl car bonyl % Ci-C4-al koxycar bonyl or .
phenyl - Cl -C4 al'’kyl group, or het erocyclic group may be a group having
one nitrogen atom and one oxy in the ring, such as a

t et rahydr o- oxazol yl , tetrahydro I spxazpl yl or nopholino group, which may
be substituted on one or bon atons by a G -C4-al kyl group.
Preferred conpounds of for and tgeir salts lre conpounds of fornmula
WO 01/ 09134 PCT/ EPOO/ 07311 X, R C \> HNNHUL R2 R4 R3 in free or
salt form where R is as ﬁar nbef ore and, when it is a group of formula
I, it is a group of foy R6 RR-.WIV -0 and R2, R3, R4, R6, R and
RS are as her ei nbef or eRdef i 8. lR’referany, informula |l and formul a L,

R is a C-C-alkyl, especigely G -C4-al kyl, C2-Cn- al kenyl, especially
CZ- C4- al kenyl, C3-Q cycl oal kyl, especially C3- C6- cycl oal kyl, benzo-Cr
Cn-cycl oal kyl, especi al | y benzo- Cs- Crcycl oal kyl , phenyl -G - C4- al kyl

especi al | he aI kyl, or C3-Cro-cycloal kyl -G -C4-al kyl ,

especi Pt %7/ 8‘3“ °'if’§f6’fb5£ﬂ kyl - Cr- C4-al kyl, group

R'is as hereinbefore and, when it is a group of formula 1, it is a group of formula

and R%, R3 R% R4 R7and R® are as hereinbefore defined.

Preferably, in formula I and formula I, R' is a Ci-Cyeralkyl, especially Cr-Co-alkyl, Co-Cy-
alkenyl, especially C~Cy-alkenyl, Cs-Cy-cycloalkyl, especially C3-Cs-cycloalkyl, benzo-Cs-
Cu-cycloalkyl, especially benzo-Cs-Cecycloalkyl, phenyl-C-Cy-alkyl, especially phenyl-Cy-
Cralkyl, or Cs-Cy-cycloalkyl-C-Ci-alkyl, especially Cs-Ce-cycloalkyl-Cr-Cy-alkyl, group
which is optionally substituted by a hydroxy, carboxy or Cy-Cs-alkoxycarbonyl grbup, 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 CrC,-alkyl, hydroxy-C;-Cs-alkyl, Cy-Cs-alkylcarbonyl or phenyl-C-C,-
alkyl, or

R'is a group of formula II or formula IV respectively in which one of R R” and R® is
hydrogen, Ci-Cq-alkyl or C-Ci-alkoxy, and (i) the second and third of R%, R” and R® are
each independently hydrogen, C;-C,-alkyl or C;-Cs-alkoxy or (ii) the second of R, R” and
R® is hydrogen and the third of R R7 and R® is carboxy, C-Cy-, preferably Cr-Cy
alkoxycarbonyl, carboxy C-Cy-, preferably carboxy-C;-Cs-alkyl, Ci-Ci-alkoxycarbonyl-
Ci-Ciralkyl, preferably C-C,-alkoxycarbonyl-Ci-Cy-alkyl, -N(R’)R", -SO.N(R™R?, C-C,-



which is optionally substituted by a hydroxy, carboxy or

Cr C4- al koxycar bonyl group, or R is a heterocyclyl radical having 5 or 6
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" are attached, denote a heterocyclic group having 5 or 6 ring atoms and one or two -
nitrogen atoms, or one nitrogen atom and one oxygen atom, in the ring,
R" is hydrogen or C+Cy-, preferably Ci-Cy-, alkyl and R™ is hydrogen, C-Cy-, preferably
Ci-Cy-, alkyl, hydroxy-Ci-Cy-alkyl, preferably hydroxy-Ci-C,-alkyl, Ci-Cy-alkoxy-Ci-Cy-
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nitrogen atom and one oxygen atom, in the ring,
and R”® and R™ are each independently hydrogen or Cy-Cy-, preferably CCi-, alkyl.

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

X is a group NR®,

R' is a C-Cyalkyl, C;-Cy-alkenyl, Cs-Cs cycloalkyl, benzo-Cs-Cecycloalkyl, phenyl-G-C,-
alkyl or C5-C; cycloalkyl-C;-C,-alkyl group, which is optionally substituted by a hydroxy,
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are att Btisdgdmgen or C-Ce-alkyl,
R’ is hydrogen or C-C, alkyl and R” is hydrogen, C,-C, alkyl, or ~-COR™ where R" is C-
Cyalkyl, C-Cs-haloalkyl, C-C,-alkoxy, CrCy-alkoxy-C-C, alkyl, C-Cy-alkoxycarbonyl,
or Cy-Csalkoxycarbonyl-C-Cy-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 nitrogen ring atom and one oxygen ring atom,

R" is hydrogen or C-Cs-alkyl and R® is hydrogen, C;-Cy-alkyl, hydroxy-Ci-Cs-alkyl, Cr-
Caalkoxy- Cr-Ce-alkyl or Ci-Cs-alkoxycarbonyl- Ci-Cy-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 nitrogen ring atom and one
oxygen ring atom, and

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

Further preferred amongst the above mentioned compounds where X is a group NR® are

those where



adj acent carbon atons in the indicated benzene ring and together with said
adj acent carbon atons denote a carbocyclic group having 5 or 6 ring atons
or a heterooysbimimroup having S or 6 ring atons, of whi clpc@iPedgrsitvo are
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R’ is hydrogen or C-Cy-alkyl and R™ is hydrogen, Ci-C,-alkyl, or -COR® whete R is Cy-
Cy-alkyl, Cr-Cs-haloalkyl, C-Cs-alkoxy, C-Cy-alkoxy-Ci-Cy-alkyl, Ci-C,-alkoxycarbonyl
or Cr-Csalkoxycarbonyl-Ci-Cy-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, preferably piperazinyl, piperidino, pyrrolidonyl, or one
ring nitrogen atom and one ring oxygen atom, preferably morpholino, the heterocyclic
group having two ring nitrogen atoms optionally having a C-Cy-alkyl, a hydroxy CrC,-
alkyl, a C-Ci-alkylcarbonyl, a Ci-Ci-alkoxycarbonyl or C;-Ci-alkoxycarbonylalkyl group
attached to the nitrogen atom in the -R’-R"- radical, and the heterocyclic group having
one ring nitrogen atom and one ring oxygen atom optionally having one or two Cr-C,-
alkyl groups attached to a ring carbon atom, or the third of R?, R? and R* is -SO,N(R")R2
where R" is hydrogen or Cr-Cy-alkyl and R™ is hydrogen, Cy-Cy-alkyl, hydroxy-Ci-Co-alkyl,
Cr-Cs-alkoxy-Cr-Calkyl or Ci-Cy-alkoxycarbonyl-Cy-Cealkyl, or R™ and R2 together with
the nitrogen atom to which they are attached denote a heterocyclic group having 6 ring
atoms including one or two ring nitrogen atoms, e.g. piperidino or piperazinyl, or one ring
nitrogen atom and one ring oxygen atom, e.g. morpholino, the heterocyclic group having
two ring nitrogen atoms optionally having a C-C,-alkyl group attached to the ‘nitrogen
atom in the -R™R™- radical, or the third of R%, R® and R* is Cr-Cyalkylene-SO,N(RMR™2
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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 Il and their salts are those where X
is a sulfur atom, R! is C-C-alkyl, two of R?, R? and R* are hydrogen and the third of R?

R and R* is carboxy, Ci-Cq-alkoxycarbonyl, or -N{R*)R® where R’ is hydrogen or Cr-C,-
alkyl and R” is -COR" where R¥ is Cr-Cy-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



the nitrogen atomto which they are attached denote a heterocyclic group
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atom are those where one o
and R4 i POKNPHEdBgen and either (a) the second of R2, R3 and R4 is hydrogen
and the third of R R3 and R4 is carboxy, C -C4 al koxycar bonyl or

-N(R9) R1 vvhere %gxgqit her with the ched nit ro en atom denote a
het er ocyctIPYP ﬂﬁVf‘lﬁé gtain aedics "rﬁ:l"a > GFAAIPHsi 4{@3 so capable of

fotmmg salts with bases, in particular pharmaceutically acceptable bases such as those well
known in the art; suitable such salts include metal salts, particularly alkali metal or
alkaline carth metal salts such as sodium, potassium, magncsium. 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

() Xis NH, R'is cyclopropyl, R* and R* are each hydrogen and R* is NHCOOC(CHy)s; or
(i) 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) Xis NH, R'is cyclobutyl, R? and R* are each hydrogen and R? is -N(CH;)COCH3; or
(v) X is NH, R'is isopropyl, R* and R* are cach hydrogen and R® is -SO,;N(CHa)s; or



nitrogen atom and one ring oxygen atom or (b) the second and third of R2,
R3 and R4 are attached to adjacent carbon atons on the indicated benzene
ring and dejfilesisst 09ether with said adjacent carbon at ggEyerdettaier ocyclic
group having S ring atons, of which®wo are nitrogen atons. Another group:
of preferred conpounds of formula I or Ill and their salts are those where
X is a(viulXus NH,0R] isRyclopropyl, Bf-andik§! arct eash dfydRigen RBd Rildis Rkacetid-1hy dr ogen
and the Lrdof R2, R3 and R4 is carboxy, Cl-C4-al koxycarbonyl, or )
- N( R9) ﬁ%%@?'é%g,_is hydrogen or Cl-C4- .alkyl, and Rl is -COB'S where R's

i s Cl - OlyiihipNFLJK lﬁertahwldg hylsegenond | @Rd Ry sogsther desore -GlafhGQs whi ch
they argyattached denote a heterocyclic group having 5 or 6 ring atons

i ncludi ng, ope Qor_two rin ,t rogen at or one,ring . nitr at om and one
[ ng ox PR SO Rl epd ] a1 brrsoast i Ko PN HBEOTEE, or ooycl | o
group h¢x rg i6 NH, R} iatcpddapropyl] B&iand Rinare reseig hydrbgemgamd Rétsodmeetieyl-dne ri ng
oxygen atom. Tlhe conpounds represented by fornmul'a | are capable of formng
aci d addPEFRER S t s, particul arly pharmaceutical|ly acceptable acid

addi t i ofx)s¥list NH, Riiatemebisyl Rt and B axe cashthattogen and R’ indCHFOCH, 05 of t he
conpoung. : 13, L] ' '%5%' C@@ﬂple,
hydrohaﬁl"gfxalgl 3358#"3%%%3?%%?‘3%% d, h?ggﬁﬁﬁﬂ_ﬂgﬁ)& hydr obr om ¢
acid oPrhydroiodic acid, nitric acid, sulfuric- acid, phosphoric acid; and
or gani c(agi dx, isf 8H, KRXa§MdybloplopA A andORL ¢ kAKly | liydrogeh Cénds BEhisas f orni ¢
aci d, _aﬁ% %% rifluoroacetic acid, propionic acid and butyric acid,
al i phat & ds such as lactic acid, citric acid, tartaric acid or
mal i ¢ adiedconttioandsbleeing incfreecfothd axlialthe fonmabE pharamkahticallysacceptatile saltsi d,
aromatic__car i i oi ¢ aci d, p-chl orobenzoic acid,

di phenyP%t%‘g'?ﬁ:yé)gl'%‘%o?ﬁctg?f‘gﬁ%ﬁof?%%tg?{%' acid, aromatic hydroxy aci ds such
as o- hydroxybenzoi c acid, p- hydroxybenzoic acid,

1- hydr oxy 038R0 flvEtRn 210 Provides bipfocts ifck thE pRpaXMESD $HdMPBLAR Fémula
2-carboxyl1c acid, .and sul fonic acids sucﬁ as net hanesul fonic acid or
benzened#td Bt saligovhich compEisss salts may be prepared from conpounds of
formula I by known salt-form ng. procedures. Conpounds of fornula | which

cont ai n(ﬁ)cxjegt:iﬁ%ga%élgpou%%ro??éxlkﬂa groups, are also cfapab_l e of

x’Fl1
= N -
PN v
Y ONT N -
H
with a compound of formula
NH,
R2 R Vi
R°

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



formng salts wth bases, in particular pharmaceutically acceptabl e bases
such as those wel | known in the art; suitable such salts include netal

salts, partiggqimeiay al kali netal or alkaline earth nmetal pei/Epoommwih as
sodi um potassium magnesiumor calciuwnsalts, or salts wth amonia or
pharmaceutically acceptabl e organic am nes or heterocyclic bases such as
et hanol andoapeundssffodmarkieriéandVI grhen thatrthosclinedteeddin Ithqsremntinmgrpe?mteca from

corrpoundslfmcessgugrr ?%%Mm@yleﬁﬁﬁmf@?ﬁ“ f gy m ng procedures. Specific

especially pre compou PFAvent i on are those described
her ei naf t(& fwmhem@ammfescomm of femila kiehere R B30t i i 8rRBERALT | ncl ude

those of Lmyll é:b 'HeaWﬂg ahofredpotiding cDpotind biSfofiflh 3ith ¥hidh RR*aRd R4
are each dr 0g NHCCII‘B(

is NH R is
cycl oprop§‘ ’saRZ F%Fa n&‘rwé‘a%caﬁ Cg% gé‘?ﬂi"??(é’“?‘é"go ?pholino; or (iii) X
Ib s N\H, R (o)SfdeyﬂkobupaahnmR%lfamcto%oaﬁda dfafblamhlﬁdl agere R KBor SR"41§ ent - .
ut oxycar erggzin X | iCl q ut and R4
are each ‘ﬁgﬁ%@éﬂg’g %’i’é‘ &ﬂ-‘«g l(%ﬂ' > apgmljn(a\f}y 55%’ fpso S8pr opyl
R2 and R&m@mdoﬁfmmadgewhahdl orsii‘-nswb@bﬁc)@prhoxyalbl @1@9&64
PCT/ EPOO/ L\)IH[ 0 | p2 ch
hydr ogen Qﬁ?&%&hclgrcéyﬂa}xo pﬁéc} ggl niﬁﬁha PW?& R g &@hﬁ% go%})etﬁ
tert - but yformaiz SOMNERHRTG eﬁhaﬁ@bﬁsfca anpeenristaly aeﬁeﬁes aqqeresronding o
(viii) X é&l&mgoffoimﬁmd obutyl, R2 and R4 are each hydrogen and. R3:is
N(CH3) CO H3;" or (ix) X is NH, R I's cyclopropyl, R2 and R4 are each
hydrogen and R3 is 4-nethyl-1- pi per)l'-t’l nyl; or (x) Xis NH R is
tert-butyl, R2 and R4 are each hydXogen andR3 i s N(CH3) 000H3; or (xi) X is
NH, Rl is isopropyl R2 and R4 are each hydrogen and R3 is N(CH2CH3) 000i 3;

or (xii) X is NH, R S cyclopr nd R4 are each :hydrogen and R3 is
- N( CH3) 000H2CH3i § VI

where R’ is as hercinbefore defined and R%, R®, and R*, are respectively the same as R?, R?
and R* as hereinbefore defined, with the exception that at least one of them isa group of
formula -SO,-Hal, where Hal is halogen, preferably chlorine or bromine; or

(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? or R* is a 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.



t he conpounds being in free formor in the formof pharmaceutically
acceptable salts, particularly hydrochloride or trifluoroacetate salts.
The presewoomsenati on al so provides a process for the pregEEmdOBE Of
conpounds of fornmula | and their sdPts which conprises (A reacting a :
~conpound of formula ~ Xx RN CN V YNNH wth a cqonmpound of formula
NH2  RoPgecqsgvagjant fy) qafichecragticdrout uspe cpaventionakprosrdrcgs Hdt e9MBUFHYe def i ned
~and Y i Garded &@\Vih 2@ ifér0 Giganit! RIvRhE) Praferablp| 0pslar sdledit schbisOdibkd, od Ndi ne or,
~in partlc#’l ar Clh Orlﬂ, , a free functional rokl'p in bhe y&gou 9134

PCT/ EPOBF 7|Q_IP.E°‘ REc ﬁi)ffﬁfﬂ?é‘ EPPTBILF SAGNER fppm 3P 230G P % invol ved
in the fr@ﬁ?ltonP 13@:%19meqéaeﬁafﬁmy befcataBeaB bk ¥tro a?d,@fﬂ?t(ﬂ?'b&vﬁmﬁt ﬁéti ng
group; or or e prepafration of, a.c und,of for a er.e , R3
Or Rl | Brestabls UBStg! s 05K 30, db St Ly N 2o e iy B HE SESG g
coNpounébnVéniéntlyradtritdlout Rsingilcld ReuivizRn6] forféxampleaintcaB lequiyaenticofythe or
al koxycar bonyl, a | grAuUp respectiyaly: or hC for,tphe preparation of a
compou n‘é?"mw%{% P*Té?rgul? 5 éq'ﬁgaﬁ%y%rc %PQ‘EP? S agr{ forgf "&%Q'y car bonyl or

al koxycar bonyl al kyl group, appropriately esterifying a correspondi ng

compoun ' ' [ | Kyl
mpou 6?8[,%@% gyko?ﬁlélagw | War@&ng?ﬁ o maf bgll}%%ﬁé&ﬁs,b%ﬁoa; a,a%gaazya v

group; or reparation a com of flormul a | ere Rz,
or R4 it thossrwelastprepasttion of thekpowRpymeands  Hbrerampomsdeolformyfad/
appr opr ing§ 8¢ Prepaved, bt BGhniblE; Ak dBRARYAGh WOIH/O6AF2 LY ths Absctibédheréinafter in

the Examples.

Process variant (B) may be carried out by conventional methods for ester cleavage, for
example using conventional acid- or base- catalysed hydrolysis, or analogously as

described hereinafter in the Examples.

Process variant (C) may be effected using conventiomal esterification procedures or

analogously as described hereinafter in the Examples.

Process variant (D) may be effected by conventional procedures, for example by reaction of
the halosulfonyl compound of formula VII with a compound of formula HN(R"R® where
R"™ and R™ are as hereinbefore defined under known conditions or analogously as
described hereinafter in the Examples. Compounds of formula VIl 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 hercinafter 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 hereinbefore defined under
known conditions or analogously as described hercinafter in the Examples.



XR-NN HN' NNVII H R R aa R3a where R is as hereinbefore
defined and R2" R ; and R are respectively the sane as R2, R3 and R4 as
her ei nbef or vgl@jobagd, with the exception that at 'least onepeimps@rdhs a
group of fornula -SO2-Hal, where Hal 16 hal ogen, preferably chlorine or
bromne; or (E) for the preparation of a conpound of fornula | where R2, R3
or R4 is Gogpennssof formylain free fommymey be epnvertaddntetsaltorm,canidi vicsyersa, in a

appr opri aé&.wnmmum Thé 6hPARARHH 6 orCAFROHD EarPbie Sithi Hkk?ﬁnﬂhe%ﬂ 6 R2, R3
or R4 is E group; and op {lonallﬁgcon rting a resultant conpound of
formula | X‘fﬁ“ﬁ?%‘ts@ bateg comspipine fsgivant weed et onpound i n unpr ot ect ed
form and recovering the resultant corrpound of fo[lrmla I in }‘ree or salt
form Pro ectl hei r |ntrod and their renmoval are.
descri bed°F8? exg’ﬁg? émﬂ"fkcan B SFRYEEE gﬁfp?“?‘??“d“ﬁﬁ?ﬁeca"%/ﬂ‘ftfl%gi‘g'a, T.W
G eene etocaﬂchnojl@hmaﬂﬁdreyls&n&mxthm canS&csﬂpdraEﬂi intoinditidtdl. istife®)1¢.99134
PCT/ EPOO/ Br r ) i t using

convent i o%ﬁaétglg%g Grcgfs;‘?e?i m\{ilﬁgmglg‘%ﬁé |%ﬁ?€?§ga€%¥shl€%noﬁt in an i nert
organi ¢ solvent, preferably a polar solvent such as di oxan or

et Yl pyr CombSiei#e of FulLPH! @ or GITBHALHY Gehf of Bﬂ%‘ﬁﬁ'c&ﬂfcm fpicngg&guyt 0

250C, preferabl from 1Q0 to 150C he reaction nay be catal

strong acthg] m"&“ 3lsa,providesacompound o Pémalmlyn frﬁ%?ranharmugﬁéln agespable Cy,
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for mut o \PReRabicdl acCehRERe B toh® Horeiher T dltgpngtively 29 Vagents o

the mventlon » inhibit the activity of the tyrosine protein kinase syk, which is an activator

of pro-inflammatory cells driving an allergic response. This inhibitory property of the

agents of the invention can be demonstrated in the following assay:

In this assay the effect of an agent of the invention on the phosphorylation of a peptide by
syk kinase is determined. The phosphate is transferred from the terminal phosphate of
adenosine triphosphate (ATP) to the biotin-modified peptide biotin-EDPDYEWPSA
(available from Genosys) which is ‘a2 known specific substrate for syk. When *P-
phosphorylated peptide binds to streptavidin-polyvinyltoluene (PVT) Scintillation
Proximity Assay (SPA) beads (available from Amersham), the emitted B-particles excite the
fluorophore in the beads and produce light. Free ¥P-ATP in solution does not excite the
fluorophore because the beads are separated from solution by flotation and so it is not in
close proximity to the beads. The scintillation count is therefore 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 (10ul), (i} 20l 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
22ml 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), S0mM aqueous sodium orthovanadate (30ul) and 1M aqueous dithiothrietol
(150u1), and making the volume up to 120 ml with distilled water, (iii) 0.5% wiv syk



Compounds of fornulae V and VI are known or may be prepared by nethods
anal ogous to those used for preparation of the known conpounds. Thus
conpounds wbolo9daill a V rmay be prepared, for exanple, aspgespiodisd i N
W97/ 16452 or as described hereinaftdf in the Exanples. Process variant
(B) may be car ﬁd out by _conventional nethods for ester cleavage, for

exanpl e ki A{20haTheplats is Hrubstedear room smpraature far 30 minuses with
anal ogowﬁhmng,\&hc @St QQHeJ‘?c&ﬁiﬂ%?eﬁtWad&:Jnh& SK ¥ 66 1563[198%%?1%&& ant (C),

may be effected using conventiqgnal esterification procedlres

anal ogoURsFRAreskbyreequstityiing FQ0mR Susrtavidiph Vi SPACkesds I1e§73 ™ of Fusbuffarechnt (D)
e osul ?““mr R o e DO B P e T e VR D
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anal ogowhkl;mashencbeded nding| Toge Sal-S §Cicherra rPaél&aed)Exwfﬂhgsio theafidnifittsred fornul a
VIl are g ana ous Lo t hose..used for
Mo an R)estarfhr £t1186m mgycr%ﬁ‘e f élél&l{lg ﬁ%nrg ations

t he preparatron %t "Known conmpounds or exarrp

corres pmwgtféowpseﬁaCkaMTe?qu%undel baing cotinted erhlempmsn tion on the
benzene ring where the hal osul fonyl group is to be introduced, with a
hal osul f_ﬁ,éatr n agent s F’é s chlorosulfonic acid, e.g. as descrr bed

her ei naf{R&PTPGFanmg ds femrﬁc) genrcentyationg Af testgompopng seleqtedstor cowerhy

co n\t/)e nt ithe\Ange SR 00 &6 10(5%rmﬁlsﬁﬁﬁ lagd (Ejhé &ﬁgbﬁ&ﬁﬁé@ﬂ vﬂhch Sim dnﬁﬁllﬁi’ti{%ﬁ %PEVIU ”ﬂ
.car boxy ,co nto an aci | and react a alide wt a
corrpouncimoﬁgp? ﬁltﬂ am?&i)’ﬁ‘&%qu?‘e g‘%?ﬂﬂ”@“% éi"%fg"’*'réﬁ?&f’ﬁ‘o"@Pﬁ”é‘aﬂ‘é‘h ned
under limhibitiom ourviéstin @ oenventienabineguars| y as descri bed hereinafter in the
Exanpl es. WO 01/09134 PCT/EPO0/ 07311 16 Conpounds of fornula I in free

formmay be converted into salt form and vice versa, in a conventional
manner . Thesompennds afitheiExamples heneinbelpw have IGscvalucs of thstarderan 1M otlessf or m of

hydr at egp gfe asereveaaes Fsramtahel 12 BmpSinds B¥E&h§.§iﬁ o 0o Fhefahitddr )?(.?J xe“

Conpounds, of fornula I_can he recovered romthe reaction m

puri i edalus of %rﬂf%qﬁﬁaf%mr m@ééﬂérloﬁW{CEReé%"cb’thdd@nwpa‘isaned into
i ndi vi dBxhmpROTO2 30 104 Chave ICs values of SnM, 2nM and 3.6nM respectively and the

compunds of Examples 138, 141, 170, 172, 188 and 201 have ICs values of 14nM,
4.5nM, 10nM, 6aM, 5nM and 5nM rcspecnvely

Having regard to their inhibition of syk kinase, and their suppression of IgE-mediated
degranulation of mast cells, the agents of the invention are useful in the treatment of
conditions which are mediated by syk kinase, particularly inflammatory or allergic

conditions. Treatment in accordance with the invention may be symptomatic or
prophylactic.

Accordingly, the agents of the invention are useful in the treatment of inflammatory or
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 § 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 convenience this particular asthmatic condition is referred
to as “wheezy-infant syndrome™.)



enantionmers, in a conventional manner, e.g. by fractional crystallization.
Compounds of fornula | in free or salt formare useful as pharmaceuticals.
Accor di ngl y W@ #Hé13Hventi on al so provi gfs a conpound of for RGFEPRATHIf r ee or
pharmaceutically acceptable salt for or use as a pharnmaceutical. The
conmpounds of forrmula | infree or pharmaceuticall’y acceptable salt form
hereinafter referred to alternatively as "agents of the invention",
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i nhibitory property (i)f the  agents of the invention can be denpnstrated in
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are separated fromsol ution otatiron and so It Is no

proxi m t yRegnally subgtaptia Iy oigast. formt RRE EreioushyAdministererk SEhptomatic retiowr ¢ of

t he ext enthetapy. Whi ch the test conpound inhibits phosphorylation by syk

ki nase. To the wells of an Optiplate (Canberra Packard) are added (i) the
compound under test in DVMSO' distilled water (10l), (ii) 201 of a

conposi t i Onher dnflaptndrprynoxolntrudtiviyl diivais diseakdSRINRIMRBRIcEStSHhjch (RO PhtsédtP (18. 3
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m nut es W » C, catarrhal, croupus, chronic or phthinoid bronchitis.

Further inflammatory or obstructive airways diseases to which the present invention is

applicable include pneumbconiosis (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 cosinophil
related disorders, ¢.g. cosinophilia, in particular eosinophil related disorders of the airways
{c.g. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypereosinophilia 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
eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-



shaking, the reaction is then termnated by addition to all wells of 1SO |
of a mxture prepared by reconstituting 500ng Streptavidi n-PVT SPA beads
in 373 M ahoikdoksy- buf fered saline containing 673. 69 cespeifabodii de, 20nid
O SM EDTA and 27.5ng ATP (disodium @alt) per litre. The plate is again

I ncubated at roomtenperature for 30 mnutes with shaking, then sealed
usi ng TapramRandrohElR B&ﬁfd’phﬂfmdﬁa and edsitioplil-rclated disorders sffectingethes
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respectiyel, gJ de&é&é %QQBmﬁ&stmxfg Iy hithLﬂaQ&yoéonﬁ%h their
suppr essi g}ﬁ medi at degranul ati qn of mast _cel s, the a ents of the
i nvent i dFFatiTl@t of ??F“laﬁdtcﬂ%d‘??@a‘tf s ereshch assemunEtivitS, kaatqronua i ated by

syk kld Nafea, aaaﬁteg;ﬁuéaﬁdn\émﬁ | deseaned gnfemag thal doge ﬂicnldu{gwmkgidhﬂiliﬁns,'aheat ment in
accorda Wi th the enti e s C,0 rophyl actic

Accor di dﬁ&%’“mi‘ ﬂ%’lﬁ’g"é afﬁsu%h %\%ﬁ %ﬁg @ﬁ‘g’é’f U(FSCF% the treatnent of
inflammatory or obstructive airways diseases. Inflammatory or obstructive

ai rways -gi gﬁé‘g‘%&c&s ?m; 9%,,{ B ehcRhR3ABY ,4 g,mm%omﬂa,ﬁna&% 6@t B! ude

asthma o genesi s inc Intrinsjc non al l ergic)
ast hma amrampletin mﬂsmem(qr Pewgwscyseaﬁsf, c#@aﬁmﬁ@ isfananimplempdel, &0 to be

under st ?ﬁﬂmﬁs% &naﬁ%gd deD Jf laGdba ﬂmaﬁ.inaﬁuitmoet&ssr ifflfnmefory Qsﬁnﬁ&ﬁ,nf& or blS
years oT age xXni_ oI Ll osapl e as
"wheezy cxampls ta§§“°%1??d%égg%fgh %eﬂ%ﬁﬁﬁq@ mg’ﬁ%@&%ﬁ% ﬁ'@cf%g concern
and now grhiRév. Respitt Disi @993)s148:93219384 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 agénts 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 hereinbefore, 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 pharmaceutical
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, bedamethasonc, 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



or early-phase asthmatics. (For convenience this particular asthmatic
condition is referred to as "wheezy-infant syndrone".) WO 01/09134

PCTI EPOO/ 07 3Wwb e1d%3fr ophyl actic efficacy in the treatnent ofpcaesedem || be
evi denced by reduced frequency or sevewity of synptomatic attack, e.g. of
acute asthmatic or bronchoconstrictor attack, inprovenent in Iung function
or i npr oveshtigholingsgic or/aimuscarinio/agents drtdommnﬂeuﬂ:ebmr adgeniste \mayeh sstdpfor
reduced re&&le REAVAgsolielye) i.e. therapy for or

i ntended to rgstrl ct ortn%ggf;ats syrrpfgrratllh%létta when it occurs, for
exanple anti- inflammatory (e.g. corticosteroid) or bronchodilatory.

Prophyl ac t hcac&ﬁﬂﬁfcb twithnch@ $6 g’,ﬂih{e invéhtidg ra‘ldo%fbﬁﬂcsbﬁ mefhea fs the itfeaihidie €Ct S

prone to rni [n d|pp| recogn|sed asf hmatic
syndr one, ‘r&T‘D Hﬂlf’ '%%&%%?Yaﬁx%s géwﬁa@%m pEallesgig condition,
characteri mdcdhgtlyamnhﬁmmhtoaﬁk; olﬁtrgcnvbakmrdxs‘eb@ Whidh Sozﬁﬁnsabwhmﬁtdrﬁg6 am

i st or ehmulﬁg BBl A5 hhAe) Ruhidesin® WP, el B SePHR Bl 7 o ve
ai rways di aﬁf?rmuhdl in jadres Ott(phmtm@:tuttcaldy paceptable salt fmmnatsl lt:rcmh:fore
appl i cabl egdstftelddg, %Lrﬁ?&?'tﬁ%@éﬂmﬂﬁ%@%ﬁa %ﬁ@% ddl i Clrﬁronl c

obstructive pul nonary or a di sea
br onchi ti sP %ma@ygcﬁﬂéaa@wehlp afvéfd formmr @i hﬁelnb#'pmglem ecdhforueyse irs the

exacer bat i @inctive Y2 YiedichMBR F5ARE rbatinelt SRANSRAMSH melAtedl Yk Binkdgt. t her apy,
in particular other inhaled drug therapy. The invention i's” also applicable

to the treatnent of bronchitis of whatever type or genesis including,
e.g., acutEhe agessslof theanvmabmmahzbb adminisugred by sy spprépriate fhitd) ngObtilly, for

b hi t bst t di whi ch
Che. br esenf=TRECHIEE ool LPTUBNE of Qpeuied Sar el 3k ED oS By 1 ©
i nf | ammat opbalatennierndpmplscia pgc itnsataient of s@amawry o lobstructiys airkaysclieatel v

acconpani eiﬂtrbﬂasﬁ’llyr, VKB Sxaipid §rHfifel ke Xﬁ(}%f@&erﬁ#‘ﬂ&%’u& t%éw@ifyu{o the

occasi oned [e peat ed i nhal ation or or géne3|s

i ncl udi ng,e"FB‘P e i the kspagmeny| of afqpiscdesmatitiss Ay Erctally.cfor axaAmnle ssﬁhs treatment ebsi s,
ptilosis, iaflsifmasinsbowdl diséagal S, tabacosis and byssinosis. Having regard to
their anti-inflarmatory activity, in particular in relation to inhibition
of _ y

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 méy 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.



cosi nophil activation, agents of the invention are also useful in the
treatnent of eosinophil related disorders, e.g. eosinophilia, in

parti cul aweemomaphi | rel ated disorders of the airways w#eavepoon3yo! vi ng

nor bi d eosi noph| lic infiltration of 7du| rmnary ti ssues) including

hyper eogi no la as effects the s and/or lungs as wel] as, for
exanpl ef) ﬁ fBFnfs. of taf Jpveption §'BP'8§‘?a‘is ‘Etﬁglga"th BESFentigrration vl jof

conconi teurte tary quiehﬂmg, for syamiple,nen theqsamdiih@hbhdlﬁorp?&uﬂﬁﬂttad tﬁaﬂ:ﬁ&tt I C (i n

per | culag ol e a0 ' BFaURR-AAC! Ul D0 LioBLERl. 2051 g0

br onchopul monary "asperg 05| S, yarter urg WO
01/ 09134dﬂ@#@ﬁ®0/b®7®halanqr9 agt méubs ca'skndobﬁd) ;o c06i mgfkgi whm: @:rranul oma and
eosi nop ccasi oned by

dr ug- reggﬁngsﬁ)aaé{gﬂﬁtqgﬁg?#&%cﬁ%gﬁhkg%iegPﬁlEal o) us%*% in the treatnent of
inflanmatory or allergic conditions of the skin, for exanple psoriasis,
cont act THe n¥eidtidnliSillustisedd Ky e IIRWilg Bampledpeci a areata, erythema
multiforma, dermatitis herpetiform's, scleroderma, vitiligo,
hypersensitivity angiitis, urticaria, bullous penphigoid, |upus

eryt henBkanples penphi sus, epidernolysis bullosa acquisita, and other

i nflammatory or allergic conditions of the skin. Agents of the invention
may al so be used for the treatnment of other diseases or conditions, in
part i culnyermgiliates yeed imthedixanples areprépavidrag fallowsnf | ammat ory conponent, for
exanple, treatment of diseases and conditions of the eye such as
conjunctivitis, (ﬁ toco nctivjitis sicca, and vernal conjunctivitis,

di seased- Mew3eT “P)‘ﬂﬂ"&ﬂfl ng allergic rhinitis, and inflamatory
bowel dhsmﬁeﬂsmiinethﬁlmdrﬂﬁihﬁb)M&obdhlzéﬂels and Crohn s di sease. The

effecti eSS 3 on | |b| f tory
cond ¢ | derg gheBaBaE 1.5 o b, o O kb morRbhe (128 812 B

denonst hedtatlini Ithﬁ(sa’imﬂhwd mtBGefb; 6& hours. ‘thrmuh:é miktuiais poncbdl intookated r ways
infla a I ondj ti,0 for _ex | descrl bed
by Szar log0B- he pySipiale s YoliBRRE kP plriBobsdi R i Sarsr S8 B1ed gy

Rev. Reggumm; ES-!s(M*(KQQS? 96;4!8p9!25.@w,8°¢suyuk| et al., J. din. | nvest.
(1995) 96: 2924 2931; and Cernadas et al (1999) Am J. Respir. Cell Mol.

Biol. 20:1-8. The al ents of the invention are also useful as co-therapeutic
agent s PoMeigd(d,Srdimethyimonpholine) anjlineh anti -i nfl ammatory or bronchodi | atory

drug s uh&&@mﬁameﬂﬁn&dzﬁh&mb YnitrSbenBe t (18AYIEN8.5mmol) is hydrogenated in
cthanol {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-motpholino aniline

a. Mcta-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 gl ., 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 vacoum; ES+ (M+1) 179.35; mp 125.4-127.6°C.



of obstructive or inflammtory airways di seases such as those nentioned
herei nbefore, for exanple as potentiators of therapeutic activity of such
drugs or as ZOP¥R4 of reducing required dosagi ng or poteRCTEPIGITIY
effects of such drugs. An agent of the2d nvention nay be mnixed with the
anti-inflammatory or bronchodilatory drug in a fixed pharnmaceuti cal
conposition or it may be adm ni stered separately, before, sinmultaneously
Wi th or aBiMetat(hanetiwylpiperasifd)amitimeory or bronchodil atory drug. Such
anti-infl amgtory. i d steroids, in particular

gl ucocort?'cost e#%fngéht}gﬁu%éﬁ%lls#gﬁr gg%zﬁfl%fe, becl anet hasone, fluticasone or
nontt ason&Flugnet3uisgehenzrae (8 Sopht 0.08M) ommidst-methyt Ipiprsazime (22 §oil,j B.247M) are
bronocri pfik&l BDMEGPIOO 0 i | atory .drugs include

anti chol i nergic or aﬁltophﬂfs)%?roioﬁg&aﬁreﬁ sr,goﬁir? C°B§‘ri¥'|“'§tu %’F PORTed I8 374t5H

broni de, &20mllodiheradueansi mixtwnds coaltd api0i® ardoafteted8 hoonbihe Predpitatofs agent s
of the i nyaRLEP By Bltchush el AR, d_.far.examle in.t reat ment
of COPD or, part?cu ar S/?vgglsghna.co?%hvg?eggwgﬁlgdo Céagﬂ{ugx,g.’r&tﬁglﬁﬁ ntion
and WO 01mpd934-1882°EP0O0 07311 20 anticholinergic or antinuscarinic agents
or dopam ne receptor agonists may be used, for exanple, in the treatnent
of asthn‘abor particularly, COPD. In accordance with the foregoing, the

i nvention MG 'ﬂ’ﬁ\?ﬂwwcaazmi h'_é}hmf or the treatnent of a condition nediated
by syk Ki nvie@-(1/nftkhydpipérnkise) alicrbbink e BAP (2, 9l003M)SE By rogaﬁ(?é& I thanol

particul a an inf tory . or ghstructive airways sgase,
conpri ses(shé‘#r fvEL éb?ﬂ?éamf Gathon (300me) for 05 b%r%@f satlystais remoyed by in
need t herflohtiam aed fthe solventarthionéd bf eapdrMigaOts) Gkl ah GINESR (Mi1) Hifg;ee or
phar maceultn' %9I6I_%/ geccept able salt formas hereinbefore described. In
anot her aspect STie i'nvention provides a conpound of formula I, in free or
phar maceutically acceptable salt form as herei nbefore described for use in
the manuf ggfufqe . i t for the treatnent of a condition nedi ated
by syk ki naséa.(l%gi"gglggﬁgkﬁ‘aﬁ?“ec invention may be adm ni stered by any
appr opr i at-ePasaril anethylpjperaring) injtrobienzenc exanpl e in the formof a tablet or
capsul e; PRRBAS-Lhittob¥nzeh® [8.SHEROSM) Qhd ei\-/lﬁ&ﬂﬂséi éraﬁ%{e (228180 319490 2"

[

exanpl e i e treatnment of 1 nflammatory or obstructive alfways i¥Base;

t
i ntranas ah?ﬁfg 17 GMEXAAPPY a 409K efor 68 dronsn Thotoaktd mixgine is piured insg watepi cal | y
to the ski500ml)Qnd 18 prdiphate collb@ed bf Qﬁt’?%?n, WasRORIE “g%rn&td' ddied wller

rectally, for aqﬂelnthetreatment
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

NmN—-R Vil



i nflammatory bowel disease. In a further aspect, the invention al so

provi des a pharmaceutical conposition conprising a conpound of fornula |
in free orwpbpgossaceutically acceptabl e salt form toget hepcrkbdonotsii
pharmaceutically acceptable diluent @ carrier therefor. The conposition
may contain a co-therapeutic agent such as an anti-inflammtory or

br onchodvhess &riy NQxer NE: aad dhey ted pipesezinyd gepupds eneta onpersi toj e may be
pr epar eGrepakdiarafspbadl kd Bitlse dbdvee M tesOhreBhEWR iR Mhe folldWshel @BIRNtdgeer Known in
the gal eni,c,art. Thus qral .dosage forns may include tablets an capsul es.
For mul at'VigHde ppzlogayss; g‘?&ﬁﬁ‘ﬂ’? Btion may take the form of creans,
ointnments, gels or transdcrmal delivery systens, e.g. patches.

Composi tigns for Lnhal ation- my onpri agr 0s t her atopi zabl e

f or nul atifgﬁ’s or dfty pom%‘gtrapf or rrurlgtionsl.?decﬁl}? in%ﬁ@'ﬁ% i ncl ERPZ "(A) an
agent of the invention para nhal able form e.g. in an aerosol or other

at om satt t,unpuN@iuuu_lnll'U(r:H' bteTp reutate, ey T TR eoed form
(B) an ilr?ﬁal abl e redi caﬁrrr]ent C(‘)tf rising g‘?l)agent of the inlf\fgh%)#g?l&i n

i nhal abl eSborm ¥ a phar nac&HFHal prddict comdRPsing si@8-894gent of
the inventgaon i nNgjhal abhe for adH, assogiafti on Whkh an i ngbapign device;
and (D) an inhals@zon devi ce caqnt ai ni ng a&%agent of the inventjon in

i nhal abl e ®Porm 01/ 09834 21 PoO BP311  Do2dBes of §HMO-DBr the

i nventi on 7anpl oyN@,i n pr@ct i SCOL(CHE): pr es@pt i nventi on w |146af147cour se vary
dependi ng,, f or le, gn th i.cul ap,condition to be treated, the

ef f ect dgls’i red and the Tode gp%ggfﬁ!lf)hi st?(gfi on. In general, suitable daily
dosages f@&r adnNRstratpon bEOGiEHL)at i odlahre of the order 88#4-W.1 to 100
ng/ kg whilgg for Qfpl adpl ni sghi sui y@pl e dai hygdoses are of the order
of 1 to 1000 ng/kg. The i|;mnvent ib?r(\%si |1 u@ rated by the follow ng Exanples.
Exanpl es Internedi ates used in the Exanples are prepared as follows: 1.

Met a- (3,9 Ndadet-Nydihyliplaalindagjlinani | i ne a. Meta- (3, S-di met hyl nor phol i no) .

ni t robenzepe. ll;jlﬁl Liﬂ_g. 3-ni t.r obenzene (2.8g, 0.02M and :

2, 6- di n@tﬁ@ﬁ‘fﬁ?' SHPREUoANE 5 150 are heated in DMSO(33m) at 100C for

66 hour o Ahepasiched Nrethyli4-eitiosnglioe (65, 9026 mmail)cin benzene (15ml), is added C
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 (MgSO,4) and evaporation. The product is dried under
vacuum; ES+ (M+1) 208.57.

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

N-acetyl-N-cthyl-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 method 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



(300mL). The precipitate is collected by filtration, washed with water and
dried under vacuum ES+ (M:Na) 258.96; np 126.6-127.8C. b.

Met a- (3, S- dMENB34or phol i no) anili ne Meta- (3, S-di met hyl noP@HBPGO/ZIIL
ni-trobenzene (1la) (2g, 8.Smml) is hyd#ogenated in. ethanol (50rrfL) over
10%d on garbon, (200 for 1,5 hours. The catalyst is renmpved

filtrati oFiCaffactiones SAFHPdnout, Using, a1 2BIgERYS Msthad (B (?bbuamsnlqmmpwmﬂéq

enant i orremahﬂannmammaroay(e.agpsz 861thin6B, T0% Pd'Bn ei¥be ¢4 47eigh RITYHF 5 mlf. M+ 1)
207. 36. hOl'cll 0 arhl (}"1'58'3 1 &/jééﬁ%rmr pholino ni trobenzene i ng
1-f1 uor o- GeERaTioR Ti ‘st'd' Ma"é r phol i ne (33.Sg, 0.38M in DVBO
(116nl) is prepared usi ng the net hod described by Browmm G R et at., Tet.

Lett. 40 {41 ./ tration of the precipitated product y| el ds
{1 QQE?hylo%ljygau%Z@?a?&F _

t he product Met a- nor phol i no ani | i ne Met a- nor phol i no
ni t r obenzent E@zboxelzbnueo)eﬂfmruwécmm&agembw in a nixture of ethanol

d et hyl o
and et hyl TaGekalug AW:&HI&M Q¥ gagel% ﬁf}bh@ﬂylaisﬂe% t %9%”3)&:5&% hngour-

Th | il
T sor at kbl Al Lia ¥<aﬂoromlenc (5ml}, ieded ety mmo@sm@m)

%/Ze'? a3(51 gfr&&;&)lﬂ&&bggﬁh) ani l?&MeEGT{ a-(1- szﬁﬁéatp\)llg%e%alzq ﬁmenutes The
ni troben %é d getl‘ﬁeﬂ gisklqsampthang @H’m"’at@ fPreans l&)ﬁcﬁtft%mfat"d

EI per az lrrmxd(v&%héﬂﬂdmh @ated dved RSO gaa efhpbfhtfavS@e l&gigt:)s cﬁ@&ﬁnfcﬁhrthﬁB
ours. co e.is red intq.wa e aqueo
m xt ure |he§h Z 8 gxmte %)%[ g#:taﬁ?n ﬁ%‘h WBE e& f'b‘% C%ﬂ%%htéhc e"“‘(‘,‘S'I lll'éct ed by

f||trat|mtpdlwa§tdeudmddnvmudl wat er and dried under vacuum ES+ (M+l) 222,
np 107.5-108.2C. b. Meta-(1-nethyl pi perazine) aniline

Met a- ( 1- et hyl pera2| ne) nitrobenzene (3a) (2g, 0.009M is hydrogenated in
et hanol '(5@1@ ylogalglamidwpailiae, car bon (100ng) for 0.5 hours. The catal yst -

i's rendverb Ry solution of 4-(cthyloxalylamido) —1-fert-butyl carboxylate aniline (11a)(1.3g,
4.2mmol) in dichloromethane (25ml) at 10°C, is added trifluoroacetic acid (5ml) and
stirred for 48 hours at 5°C. The mixture is basified with the addition of conc. ammonium
hydroxide and diluted with ethyl acetate (200ml). This is washed with waterfice and with
brine, dried (MgSO,) 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-terz-butyl carboxylate aniline

To a solution of N-fert-butyl carboxylate-1,4-phenylenediamine (1g, 4.8mmol) and
tricthylamine (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 (MgSO,) and evaporated. The
product is purified by silica column chromatography.

b. 4-( Methyl malonylamido) aniline

To a solution of 4-(methyl malonylamido) —1-fers-butyl carboxylate aniline (12a)(1.3g,
4.2mmol) in dichloromethane (25ml) at 10°C, is added trifluoroacetic acid (5ml) and
stirred for 48 hours at 5°C. The biphasic mixture is stirred at 0°C and basified with the



filtration and the solvent renoved by evaporation to yield an oil; ES+
(M+1l) 191.5; np.87.6-89.0C 4. Para-(1-nethyl piperazine) aniline a.

Par a- ( 1- mey@¥i4mper azi ne) nitrobenzene 1-Fl uoro-4-nitrobapgapsydsia S |
0.08M and 1-nethyl piperazine (22.Sm, 0.247M) are heated in DVsQ(100m ) -
at 100C for 60 hours. The cooled m xture is poured into water (500 ) and
t he pr eedditiomiok consl hmgtopihmb hiydrokitle and ddutedl&ﬁ%dhyln' dcbrata200mi)n dThis issd under

vacuum wl§§ﬁ" ( at%l?h%c aﬁ?wﬁlz 'bﬂin %rg&:#/ﬂfagaaql ogftggéklﬁ} &) 515 o)n aniline.

Para- (1- rret p| perazin nitrobenze rogenated in
et hanol (sé@msy umg, chromamogrgphn Eher pro tw@zse e @p ysllmtsrmtalsrm d83al yst is
renoved 4{gyed.iltration and the solvent renoved by evaporation to yield a
solid. ES+ (M+rl) 191.8; np 101.5- 103.4C. Internediates 5a to 8b of fornula
N NRWVIITI W 01/09134 PCT/ EPOO/ 07311 23 where Zis NO2 or NH2 and the

SubStithﬁdBﬁdyﬁQ{i@&i;me group is meta or para to Z are prepared
anal ogousl I{O ase above. se are shown in the follow ng table,

t oget he 4 °5?Féfeffglﬁl'?§ Pﬁgﬂcé‘f" feparation: No. Z netal R Method
ES+( M+1)Tonm (sohutiof asfaNSers-biuy rearboiorlits- 13(—pl)en3zliiedimﬂ|53 (6.6g3089¥BoltandOCH3  3( b)

220 1300t (G200l i acigisalhd b ¥ adid Proty SerdiioBoonbon o))
3(b) 8a2M8thmwl) @OTOTT3The AfisthreSB. stird. 4t 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-tert-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 acCofding 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-Mecthyl-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.



8b NH2 p- COC(CH3)3 4(b) 278 9. N-acetyl-N-ethyl -4-am noaniline a.
Nacetyl -N-ethyl -4-nitroaniline To a suspension of N-ethyl 4-nitroaniline
(1.Sg, 9.026WREM9134yy benzene (15m ), is added acetyl chl oriRE/EMOAYIIL and
the mixture refluxed for 40 nminutes. TA® solvent is renoved by
evaporation. The residue is dissolved in ethyl acetate prior to washing
with 2N sodi um bicarbonate and water, drying (MJSO4) and evaporation. The
prooduct i < dNiMecthplrgdopropdemine; ES+ (M+1) 208.57. b. N-acetyl - N et hyl

-4-am Ml | N4 t - 4- Ny i L 9 1,.89, 8,64 [} i
nylr oganarss, ot ¢ NomeMyF iborSpplilgtoR el o heolain o end ERed . ©
The cat al y8tlined jng JopFisteragreh. | Chemt {1983hn 2033, hasing | Nenethyld¥eedobenzlosy at i on.

The pr oduGcléprsylahiné@3b)P.45% 085N, doRcdiehtdiChydrétifbric aQlal L4 jgebg ation,
is dried und?f l?/}tagwjlmﬁ ES+ (ﬁel%E 1%. 388. 10. .N-y r%&%&ﬁﬁgidkf#e@ﬁyidéﬁ
- 4- ani noa?™ Ffken {00mE), iy fthanel (1S mik: The produetiis ohteined rad uspd a5 ancthconl |
carri ed ousbluden.ng an anal ogous nethod to (9a), using N nethyl-4-
nitroaniline (Sg, 32.86mmol) in benzene (30ml), treated wi th propionyl
chloride (15m). ES+ (M+l) 208.88. b. Npropionyl-Nnethyl -4-am noaniline
WO 01/ 09134. PoRt(ERAyIBF@4znce) adilifie reaction is carried out using an
anal ogous gt hod. . . ' opi onyl -N- net hyl -4-nitroaniline
(10a) (6. 89, 39, 6%‘?‘?&%%&*%&%% bon (447mg) in THE (75nl). The
hydr ogenatlrBperpicnitrebengensi (0.54ndy Q.005MD), 176ti8Y piietazine (E9iny;l 0:015M)aandio)
ani | i ne a.pofksdileh Byiberatt J0.698, 0D05M) atHtaecldh ¥let g a
sol ution é;gl\l- tert- butyfd ?aEF boxyllwgﬁe- 1,4- phenyﬁ%ﬁﬁﬁ?%@a‘g%ggl ) and
triet hyl afifrPurs; Mg fopled mixfucs it pastitionednketweendichloromeshane cansk wter.o¥hd y |
chlori de (ofgaGiisSgyer ishsdharartd and tHd)Squebhe efteactddr QviteSwith | didhiskomietARR] £HE
tenper at urcgm{ﬁ%d &r%arrx?csna% %%sheg_%ice with brine, dried (MgSO,), 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-cthylpiperazine) nitrobenzene (0.5g, 0.002M) is hydrogenated in cthaﬁollcthyl
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 VI are prepared analogously to 15a and 15b. These
are shown in the following table.

No. Z mew R Method ES+M+1)  mp(°C)
para
16a NO, p- CH,CH,0H 15(a) 252 98-100.5

16b NH, p- CH,CH,OH  15(b) 222 -
17a NO; p  CHCOOCH,CH; 15(a) - -
17p NH; p- CH,COOCH,CH;  15(b) 264 -
182 NO, p COOCH,CH, 15(a) - 114-117
18b NH, p- COOCH,CH; 15(b) - -



m xture is partitioned between dichl oronmethane and water. The organic | ayer
I s separated and washed with water, dried (MJSO4) and evaporated. The

resi due i sy¢ogepgded in diethyl ether and hexane. Fol | owppiagpobitsiy ati on and
washing with further diethyl ether/hsxane, the product is dried under -
vacuum b. 4-(Ethyl oxalylam do) aniline To a sol ution of

4- (et hyl oxal yI am do) -1-tert-butyl carboxylate aniline (11la)(1.3g,

4. 2mmol p, arh g@iezyg{ W&E&%ﬁ%(lg@)ﬁﬁmh&d%q flJoBJ-k lﬂ&;o%gﬁ%% ¢ acid

(5m) an ours xture'i's basi h the
addutuonnéfr-htéfnmrmdmuaa#pgmhrteﬂﬂabEémﬂdtn)lzaﬁed with ethyl acetate
(200m). This is vvashed wth water/ice and with brine, dried (MgSO4) and

evapor at ed r rlflc ti ﬁ;@ silica,colum . chro hy. The

pr oduct P Ppra-(Trty &0 diding} apifae R s Beepafpd angjogously tog b )43 %f

mal onyl aOFRESH(Mei)EPNe a. 4- (Methyl mal onyl ami do) -1-tert- butyI car boxyl at e
aniline To a solution of N-tent-butyl carboxyl ate-1, 4-phenyl enedi am ne (1g,

4.8mmvol ) and triethylam ne (2nl) in dichloronethane (15m), is added
met hyl 26 WIAnﬂihbbl’-Pmol(dimic 9.6mmol) at 10C. The mixture is stirred at

nbi ent ) he
2us:o:25| nis ﬁL,-HJi)Gz {)ﬂgo%‘%g'ftv\%’a@gg‘lh?ﬁ%orone Egﬁgqén ﬁc%eﬁfﬁé or gani ¢
| ayer i 9"%’65#&?‘59@8“&%(xﬁﬁwb@fﬂﬁthﬁuﬁamatﬁhﬂ saeperpddr)filtssrionapdsbe at ed. The

product séifen? tnidvi®By &% P Sratibrt b ¥éld W I5lid; BEANBI19 YA RRY. 1290130%c( Met hy|
mal onyl am do) aniline To a solution of 4-(nethyl mal onyl am do)

-1l-tent-butyl carboxylate aniline (12a)(1.3g, 4.2mmol) in dichloronethane
(25n) ai. 3| BDiméthyladideailino)-2iapaidomaet i ¢ acid (Sml) and stirred for 48

02709153 emeBbEh BaBThey T L. ShSak Sodips AR LedaL 1 (e YO

di | ut edaeeratt (K0m}), oxerci%atPd c(m@@btm 9150ma)i for |1showva'5hve@tm Irs mud/ bre and
Wi th brigRgeoflbhd the DReHPImENRG by \cPRRERICR Po Pleidd sdiid. ﬁsl.r(wl;@tﬂ Ap.11By silica

col um chromat ography. The product is obtained as yellow crys al's; np 103-
105Cc. 114°C.

Compounds of formula I 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.

Method 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.



13. 4-Butylamdo aniline a. 4-( Butylamdo) -1-tert-butyl carboxylate
aniline To a solution of N-tert-butyl carboxylate-1, 4-phenyl enedi am ne

(0. 69, 2. 88nwoloyomssl triethyl amine (0.803ml) in dichloronerdmEmeBorl), is
added butyryl chloride (0.299m, 2.8&&nol) at 10C. The mixture is stirred
at anbient tenperature for 1 hour. The suspension is partitioned between

di chi or oriethad C:a i Nigthed A, Trrspiothgh thccreetipar mixture ivepartitionsd betweoneetiidd wi t h
wat er, dracedte(dmsm}r wdﬁeav»ﬁﬁpiratr@bﬁ%rxaﬂmtﬁ,w&tmﬂm exaaaswﬁith ES+

(I\/H\la) 301 4- ( But d é e.To a soluti ( butyl am do)
-1-tert- Iac‘Eéﬁc éﬁ‘ |PRFTRC ‘f‘i’?@?@ﬁ“‘?“? ghroma in

di chl ororret hane (75ml) at 10C | s added trifluoroaceti c acid (2nl) and
stirred f at _a t.enper at The b| aS| ure Js
atirred et i TG EodlonBipe fhor i PHaha) HHraalySis shitn ’ﬁ?’d‘?om de.

This is wastelwitht2:s Watlérequdalcets ¢fINGSOIOH nat L@I—hpolrmmctcxppuomr& 0 The

purifi catmggg.f

crystalline rg?{smﬁéd&a%dc‘gitym erc‘][m%)r(ri—%£&?2}r{ﬁl ﬁébgt%%ﬁboggngmity
cycl opr opi§elated dm“fwnﬂﬁ%ﬂelaﬁ rafjon gp emn@ynpmf/th@ﬁ&qr@pr opyl amine is
carried out according to the rret hod outlined in J. Heterocycl. Chem

(1983), 1035, I ng car enzy h ride _(56.

cycl opr oéVF‘g'ﬁflrlg g% 8¢ °‘8 difionc of BB‘PF&P'E“E‘SE}WQ&C]‘E?“S4M‘1 iof

t ol uene (ﬂﬁﬂ&ﬁb)acemﬂdqmﬂfeh(e:ﬂl@@féh)nonﬁhme,oduct is obtained as col ourl ess
crystals; ES+ (M+l) 192.6. b. N Methyl-N-carbobenzyl oxy cycl opropyl am ne
The synthesis of N-carbobenryl oxy cycl opropylamne is carried out accordi ng
to the ndethod Foudd MetdwdiAy fallovidgt bor tocaymmbnt oftenproded 3jith dGdsulfomicragi

Sod um ny Ot B sriifonddf BRI Sl hibiP%h 4ddeesH W*‘* .
vacuum di mmnnatq rpine Rf f‘SGnIQHZEN(E“)BE apdnaftand quagmsmlﬁ@f/xfm\re& 3:14 26
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.



c. N-Methyl cyclopropylam ne The sythesis of N-nethyl cyclopropylamne is
carried out according to the nethod outlined in J. Heterocycl. Chem
(1983), 1G§801m3dang N-nethyl - N-car bobenzyl oxy PCT/EP00/07311

cycl opropyl am ne(14b) (11. 4Sg, 0.055Myg concentrated hydrochloric
acid(4.32m), 10%d on carbon (700ng) in ethanol (135m). The product is
obt ai ned and used as an et her eal sol ution. 15. Para-(1-ethyl piperazine)

ani | i ne Par a-( 1- et hyl pi.per a ) n| t nze Elyor nitrghenzene
(0. 54n, ﬂ'ﬁ RseRafsd °°TP8P% of Jormula a2| ﬁ‘e E‘@% Pc@fé?/;iﬂ o e sﬂo assﬁ‘um
car bonatteblé ChebBy, to@etbeSMitha the Beutaédnctho'&ostdsm I ithee t(b'lmFYEtt dem®@sunder N2

for T P I %ggéi | t hane
and wat e:.J?&Hﬁr%gyl &?ngi?lé&?s %c?gbué?sde:%)gr%% g& ﬁ tg\gggglus %?%%ﬁrgd tw ce
with di dﬁhﬂﬂmmsldﬁlane The ~conbi ned organics are washed. twice with brine,
dried (MgSO4), filtered and evaporated to yield a solid, which can be
purified further by colum chromatography if required. ES+(Mtl) 236; np.
79-81C b. Para-(1-ethyl pi perazine) aniline Para-(1-ethyl pi perazi ne)

ni trobenzene (0.Sg, 0.002M is hydrogenated in ethanol/ethyl acetate

m xture (12.Sm /2.Sm ), over 10% Pd on carbon (50ng) for 24 hours. The
catalyst is renoved by filtration and the solvent renoved by evaporation
to yield a solid which is dried under vaccum ES+(M+l) 206; np. 77-78C
Internedi ates 16a to 18b of forrmula VIII are prepared anal ogously to 1Sa
and 15b. These are shown in the following table. No. Z neta/ R Method
ES+(Mtl) inp(C) Para 16a NO2 p- CH2CH2OH 15(a) 252 98-100.5 16b NH2 p-
CH2CH2OH 15(b) 222 .- 17a NO2 p- CH2000CH2CH3 15(a) - - 17b NH2 p-
CH2COOCH2CH3 15(b) 264 - 18a NO2 p- COOCH2CH3 15(a) - 114-117



18b NH2 P- COOCH2CH3 15(b) - WD 01/09134 PCT/EPOO/ 07311 27

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

1-fl uoro- 4- diddipbapzene and 4- hydr oxypi peri di ne anal ogouspgr/EPI0HE1A) ;

ES+(Mt1l) 223. Para-(1-hydroxypiperidine) aniline (19(b)) is prepared

anal ogously to 15(b) from 19(a); TOROES+(Mr1)193. 20.

1-(4-Anilino)-2-pyrrolidione 1-(4- mtrophenyl) 2-pyrrolidione (1g 0. 004M
[Aq

is hydr ogen Ln.ot h\/l acetate{L5 ' OV 594-Pd-on—carbe V'_)n-g) for
18 hours. The [caf|al ﬁst i § renoved|by f| | t DI vent renmoved by
evapor ati on go%/i el f solid. HS+ h) 177; '

21. 3, 3-Di mef8yl< | r‘ﬁl‘F“no)-Z-‘"a:.‘ét‘Elf?o@ ol il

3, 3-Di net hy EI—(Z-n triophenyl) -{2- dzey i

hydrogenatefl ijn_aethyl | agetate (100 ) n K 1300y) for 1
hour. The catal ygt |s ferpoved Py |[fi]trlatifon it ferpoved by
evaporationftol yilel sqlid. HBS+{MHL) 491 np. ' bnpounds| of
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“Met hod B: Met Hod X tt the i's hegad Wi th
1.5 equivalents |of g ooft fpr i yal entiaf
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WO 01/ 09134 PGI/ EPOO/ 07311 28 Method C. As Method A, except that the
reaction mxture is partitioned between ethyl acetate and water, basified
with I N Nagblofdors@at ur at ed aqueous NaHCO3, extracted w t hpeefhdborfiget at e,
concentrated and purified by flash silica chromatography. Method D. The
correspondi ng ester in ethanol, THEfYaqueous net hanol or THE/ water is
treated with 2.5 to 13 equivalents of IN NaCH or Li OH at room tenperature.

‘The i HSTRettr e -s ettt areght-pr+e—a ent renoved..
The pro i|s i§O| atefd RQy di spoljution] i p et hanol and
evapor af i ) it tfatle, t had, E: met hod A ddition of
concent {4 {fny é}lﬁ’r "g ‘é"c'égecﬁ < zi’)fl ¢TroHCet i ¢ heat ed
reactio urg. [Meghopg H: -ps pMetlhod A, flol | owed of the
product chlorosylfphnilc.&ci | 4001 oft al saol ut esu|ting
sul fony rifle [ sfadded t¢ IV spl uti ¢n pf the e am ne of
formul a ) Rn [andl, pftjer |2 hoyrs| tlhe|so] vent nd the
pr oduct iefl by preparjat {vel HPLC thod| G As ith the
additio 'hl_/er tr&f t| & :ﬁ L'VH: Rt t:&:the el Qi tion mxture.
Met hod H™ cprries onﬁrg car )S'/L'i C aci% S stifr ifn , wWith 1
equi val ¢nt] off t pe { apprppr|i af e amine} of| f ¢r nul a HN ) R4di sspol ved in THF,
and equival ent aF—ED s pf [N-}dijetthy| anfi ngpyfi di ne|a
benzotrjazol 11- jik- -tri g-pyrripl ildi po-jphdsphoni um xdf | yorjophosphat e at
20C for [TH nhaur Bz pfoducy 1B i|Sof atled[Dy[ pr eci pi tjatifonjirjom the
reactiop nji xtjur g9 geath'em 1t I\In ydochl oricjac]d,| fplljowed by
purificatifon Lag (L i llica chrq yI Met hpd |l : gr clor r espondi ng
car boxyli c|,.&ad bs|U ¢t ed ng,hh e>£-‘ [Eilony|_oghl pfilde ive the:
corresp)ndigg Ci d chDof i de, icrg__ t mﬁe{vﬁh§ﬁe egp riate am ne of
fornul a )R |, gr agpr @riﬂhtgﬁ @(5 g be ene.'\Tg product ‘i s
i sol at edl byD ggapor|at ijgn an ur i|Gi repqr at [iyqd HPGG thod J: The
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50% powpg, "1z |2 z
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for 10 mnutes, followed by trituration with nethanol. The product is

I solated by filtration. WO 01/09134 PCl/El' 00/07311 29 The prepared
compounds Q{obfden3s @ 111, designated Exanples 1 to 221, arermroonevsin the
tabl e bel ow, together with the general nethod used. In the table, CyPr
denotes cycl opropyl, CyBu denotes cyzl obutyl, CyPe denotes cycl opentyl and
BnPp denotes N . benzyl pi peridyl. W 01/09134 PCT/EPOO 07311 30 b d d Ud
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47 The preparations of certain of the above Exanples are described in nore
detail bel ow Abbrevi ations use are as follows: NWP : N-nethyl pyrrolidone
DCM : di chl qy@pmfoiane THE : tetrahydrofuran PyBOP : PCT/EP00/07311

benzotri azol 1 yI oXy-tris- pyrrol i di no- phosphoni um hexafl uor ophosphat e DWVAP
: N, N-di met hyl - 4- ami nopyri dine DVF : g methyl fornénide HPLC : high
performance |iquid chromatography TLC : thin |ayer chromatography Exanple

5 a. Q/(;| onrony am np( 65g 0 16!‘/}& and Nll\l-diiqnprn‘nyl et hylam' ne
(20.8mL, ©p.116M |s added [t o |a quspensi op of 2,6-di chl gropurifne
(209, 0. 106M | i nf n-putfangl ([20Qnt)]. The| m{xture s stirrjed at {60C fqr 20
hours. TheSnKt|fel<$ s|cdst d& §od |BEhg™pnci'pi t at e|® sol at R by {6 | trgti on,
washed with and drigqd yndgr yacuumto [gi ve 6-dycl oprpopyl arfi no-
2-chl orop M-l) 409.15; |np|249. 7C dec. . A solljution jof
6- cycl opr chljordpurfi ng (¢.535g4 2. Smpl) and |4-
nmor phol i n .1683g, [3.§mmgl ) |in]NMP(2. Sml)) is stijrred at 130¢. After
the solid ved, N, Nidiijsopropyl ¢t hyl agr ne (0.45m, 3.8mml]) is
added and gtirjred atf 130C{fof 48 hours. Thg m xtyre is |cool ed
and parti én |# Hyl |acdaf& |Bn¢Bwat erl’t The | dfers e sefar at ed
and the a eqtrgctdqd with ethyl acetgte (2xI1jOOM )| The donbi ned
or gani cs ed |and the nresifdug¢ ptrified by silifjca c@¢lum
chr omat og harfol :{DCW,. |The ptoduct is |isolatedq as ajbrown|solid
which is | et T E% A3 —p—204— 9204+ C—Iam-e-6 a.
Cycl obuty 0.128Np 3 NN{ di s;opr opy!l etfhylX&m ng (#H0.4nl, 0.]28M is
added to THil2, |2 dizchl ol oplikd 48.149,90. 23M%i n|n- but 4nol
(480nt) . | asotl'rre’d & |BOGEf )(‘23 Hourg! The 8ix{ure i4 cool ed
and the pf i[8pI|&t 4d g = |0 e 3
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vacuum at 100C. The solid is purified further by silica gel

chr omat ogr aphy,

and

crystallised from net hanol ;

ES+ (M+1) 321.3;

np

289-292C. WPoi4$84 34 PCT/ EP00/ 07311 49 Exanple.75 a. A Seimikponrsai

6- cycl obut yl am no- 2- chl or op?url ne(6a) (Sg,

22.3Smul ) and aniline (

6. 1n,

67mmol ) in NWP (25nl) is heated at 15&C, for 6 hours and allowed to cool.
Upon st andi ng at anbient tenperature for 16 hours, the resulting crystals
are i sol afedyby—fHtrattom—rwgshed +hi—eH-oxpre-Sow)y—apd—g-i-ed—-tg gi ve
6- cycl obugyl am no- i nqpudi ne; $S+ (erl) 280. 86; | npj 31p- 314C. |b.
6- Cycl obufyl §m no- nopuyijne (.2 Om;, ). 681nfol ) | s pdded cautijously to
chl orosul1%n C aci ‘L"I'h{e Tol| Tt | Bn{Ts ‘ét Fefat <t 2 hours.
After coolling to tgnpgratur¢, {he{m ktufe is| added dropw sle to
i ce/ wat er (-2044) ipitaie s Ifikteredland washedi wifh cold jwater
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di ssol ved|i n[NVP (2nl) . 1o al sol utiop of nethylpmipne |n ethanol (im),
is added 4000 of tign of -
cycl obut yfam.po- 2- sul 1,an Ia1i| no INIVH. er 2 Hours,
t he sol ve1:‘t{;3 % L"Lr'i'&d) h<=£r si fue| pufi preﬁgative HPLC,
ES+ (Mtl) {374. 4. B 79|a. |To|la suspenpi g di[chljoropuri e (2g,
10. 6rmol ) i n] n- but mL), is ded |et M iin TEF) (15nt}) . The
solution |s ptirre IC flor | 2. h& [@uf dooljed ft o anmbi gnt and
stirred for prurt oufs. [ Th ra% tlatgm S—sotat4d by
filtratiofp, washed l-b+ta1ol E&*ma I ac%ate. Thefsolid is
dried at F&C ium| _f or § .T'.':; T
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met hanol and . dried under vacuum prior to further purification by silica
colum chromat ography. The product is crystallised fromnethanol to give
6- et hyl am weyofneis4ret hyl - 4- am nobenzoat e) puri ne; ES+ (I\/Hrli,cg,;;izmﬁﬁulnp

229-230C. WO 01/09134 PCT/ EPO0O/ 07311 so c. To a suspension of
6- et hyl am no- 2- (net hyl - 4- am nobenzoate) purine (0.7g, 2mol) in
THE/ water (1:1) (55ml), is added a solution of Iithium hydroxide nmonohydrate

(1.1g, RewRTHATREEE . i s—stirred at SSC for 48
hours. The solvent fis [reqoved by gvaporatiqn cmd t he residye
ul trasorji cated ifn wat er|. i‘he solid{is renovdd by |filtratioph apd the
filtratdheutral|®s¢d. wtHTonc. hyiﬁochl or i|& clﬁ’ltﬂ‘." The pref¢fp|tate is
i solatedq by filtrafion,| wgshed witt water angd dri ¢d under vacupm at 75C
ES+ (M+E)_398 71: Inp 1-303C dec | Exanpl e1801Tola solutioh o
6- et hyl gm no- 2- (neg§ hyl -{4- gm nobenzdgi ¢ aci d) purifne|(79c) (50ny, | 0.1493mmmo1)
in DM(Il{m ), stijrriing at 45C, is added DVAP{204ng] and 2M ethylamne in
TFIF(O $nl). The mjxturle ijs cool ed{to 25C anfd PyBPP (78ng) hdded. The
m xt ure |j stinreg.at a.‘pt nt tenggrature r %0 ours, prﬁr to the
r emoval sol vgnt | Thg"t 451 due i s uspend i ter and tfasoni cat ed
for 2 mnutes. %e m xtjurg is acidijffied to pH4fw fh the adfditjon of IN
hydrochljori c acif@. | The [prqduct is ijsolated by filfration, washed wth
wat er and dried nzler vacyum The rroduct cgn be fjurther purlfled usi ng
pr epar atTve ||_L, J YO Vit g a crystqt T me—sofrd—Ep+(iwwi)—351 np 295C dec.
Exanpl e {89 A m gg e off Iqm of theg suspensiaon|qf
6- et hyl g 1 -|4= 4m Qobenzg dgEplrine in benzlene prepared
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The wat ¢r 1en '§f ed by pr riat i ve HPLC.
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70C, ES 251 64; [Mp|262- 264C E

- - | oo s > J =R | o

N lg

= = =3
A A A & 5 & &
¥ [o CB 5|5 & S|Elo 5
: 3 CI$
!
g alg =8 2 R e 5
™~ (o I Lo | (o I [y | ~ N N N o




Exanpl e 94 a. A suspension of 6-ethyl am no-2-(nethyl
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silica colum chromatography; ES+ (M+l) 352.72. Exanple 131 a. To a
solution of ethanethiol (0.93m, 12.Smvol) in dry THF(8m ), is added sodi um
hydri de (Qug'@idherzd2- Smmol ). Once the effervesence has. suRsiEieeersia

2, 6-di chl oropurine (0.945g, 5nmmol) &s added. The m xture is stirred at

anbi ent tenperature, under nitrogen for 1.5 hours and then heated to

refl ux fThe pitpimations. of Eereaitrbithd aboveExamples dre debibed inifiote dRilbLICKR 134

PCT1EPOO/ 07311 52 renoved by evaporation and purified by silica colum .
chromat ography, to yield 6- ethanenercapto-2-chloropurine; ES+ (Mt1l) 215. 3,
217. 2; #gbmﬁ%maﬁs.%ﬁplbww i on of 6-ethanenercapto-2-chl oropurine
(107ng, O Smol) and 4-am no-N- net hyl acetanilide (246ng, 1.Smmol) in NWP
(0.Sml),._is heated at 140C,-for 17 hours. The cooled mxture is poured
into wa aenahylpaealidgns t h et hyl acetate (3xSOr ). The conbined

or gani cpCM edidklosohidnme?) , filtered and evaporated. The residue is purified

by sil .coal hr omat ogr aphy, to yield a colourless crystalline
pr oduct ,E"E%S«t“(%ﬁ?g"%ﬁz. 761343.46: np 219-220C. Exanpl e 220 The product of

Exanpl e P¥BQEOkkugotridzol2 -plonyttris-pgrraliding-pledphoniin ifexdfubphbspliageh| or omet hane
(SM) a iFX‘laI . §§q|!; 3 . AN sodi um hydroxi de is added to adjust the
aqueousﬁ ay'e.qu’b'gg' "iéé%ﬁ%‘r‘“‘g}'ém c layer is discarded and t he agueous

| ayer i DPM¥tdi oppamide et hyl acetate. The solvent is renpved to give a
solid wepth .iy Hbthdide liduid bpBnatgrphpane, filtered and dried; to yield a
col ourl ess sqlfglh?.e HPLC ?é‘?’ént lon tirme g 669 mn (Hew ett Packard

Chenst atFor thin layecchsamategraphie nonenex Luna C8 SO mm x 0.2 nm col urm, pore
size 3m at 50C, A = citrate-phosphate buffer pH3; B = acetonitrile;

gr adi eng 0 t!o§95%B in 3 mnutes at 0.7 mM/mn. The other Exanples are

pr epare gously to the respective detail ed Exanpl e above appropriate
for the synthetic method (Ato J) shown in the above table. Characterising

nmass spg_c%rg Rd (8B4 ig) i _ ik g{g e @%E gp _ e shown,
t oget her t Eﬁﬁg’pg@}‘s (%r?k%'tg;ﬂsa tﬁ#doﬁ% ng g{? g\ﬂ%?g}{ct %e a}%??gﬁ? s a salt,
in the isadded 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 givc 6-cyclopropylamino-
2-chloropurine; ES+ (M+1) 209.5; mp 249.7°C dec.

- b. A solution of 6-cyclopropylamino-2-chloropurine (0.535g, 2.5mmol) 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
stirred 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 chromatography (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



following table: Ex Acid | ES+/ES- MPC Ex Acid ES+/ ES- | MPC 1 HC M H+307

302-305 2 M+307 315-317 ----- ----- MH+382 4 MH+295.4 3 9330 S - M 352
201.9- 6 HOywe o390 314-318 203.7 7 - | MH+H321 289- 2911,?%6}&;11 139
MH 350 1 231 8- 10 - E MH325.6 3004802 232.5 WO 01/09134

PCT/ EPOO/ 07311 53 11 1 HCl xx1 M+352198.7 12 HO M+320.7 380 dec 199.8

| w_x__ why filtration;-washed with.n-butanol .and dried under vacuum to give 6-cyclobutylamino-2-
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T 23 a a. W%@ﬂﬁ&c@&%nﬁﬂchﬁbﬁﬁﬁ 29@((29(@& lmmol) 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 stirred ethereal solution of N-methylcyclopropylamine (50ml), is added 2,6-
dichloropurine(1.3g, 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 methanol 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.

'S
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ambient temperature, the m?xtute is added d}'opwxse to 1ce/water(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 400ul 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, méthanol and ethyl acetate. The solid is dried at 70°C,
under vacuum, for 16 hours to give 6-cthylamino-2-chloropurine; ES+ (M+1)197.5,198.2;
mp 237-239°C.

b. A solution of 6-ethylamino-2-chloropurine (200mg, 1immol), 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 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, 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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227 6- 82runovml hggvéam%angggy zesityg _uyrasomcated in Water. The sohd xs rcmoved by
filtration and the filtrate neutralised with conc. hydrochloric acid. The precipitate is

isolated by filtration, washed 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-ethylamino-2-(methyl-4-aminobenzoic acid)purine (79c)(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
stitred 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 fxl'tration, 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 i vacuo and the residue sﬁspendcd 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(79c)(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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1260 decls :rl'e]igovcd I\zﬂ_';acuo and the rcs%ue 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-methy! 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
cthyl 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, 5mmol) 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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The product of Example 6 (500mg, 1.42 mmol) is shurried in a mixture of dichloromethane
(Sml) and water (Sml). Aqueous 4N sodium hydroxide is added to adjust the aqueous
layer to pH 10. The organic layer is discarded and the aqueous layer is extracted with
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, Phénomenex Luna C8 50 mm x 0.2 mm column, pore
size 3pm, at S0°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 detailed 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:

Bx 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

S - MH+352 201.9- 6 HCl MH-350 314-318
203.7

7 - MH+321 289-291 8 - MH+321 322-324

9 - MH-350 231.8- 10 §- MH+325.6 300-302
232.5
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TOP ES+ M40 3000H_ES+ MAr. 3 4 197 “CE3COH ES
MH+ 352. & 19CHERFHDMErE4ESH -M - | + 2BZ 11CREOH [IMBHAIEH ES+ MH+ 341. 22 |
200 -~~ [O¥ BSF VHF BBia398.71  §301-303 80 |- MH+325 295 dec
81 - ‘M-H322 227.6- 82 - M-H322 228.9-
2293 230.2
83 - M-H336 214.3- 84 - MH+339.7 291 dec
216.7
85 - MH+353.67 307 dec 86 - MH+353.62 | 286 dec
87 - MH4+367.84 295 dec 88 - MH+377.61 | 258-261
dec
89 CFCO,H : MH+325.64 i 262-264 9% :HC MH+365.74 § 295-298
i dec
91 - MH-449 i 226.7- 92  i- MH-309 278.2-
2284 280.1
93 - MH-323 - 94 CFCOH : M-H340 -
95 - MH+365.78 243-245 9% - MH+352.72 -
97 i~ TM+339.68 |- 98 - MH+366.80 | -
99 - MH+326.80 ¢ - 100 § - MH+313.75 i-
101 - MH+340.51 - 102 i - MH-363 -
103 - MH-391 - 104 | - MBR-405 -
105 1~ ME-405 - 106 - MIi463 -
107 - MH+387.83 257 dec 108 § - MH+415.64 £ 263 dec
109 - MH+415.69 278 dec 110 ¢ - MH+403.66 242 dec
111 - MH+431.79 { 231 dec 112 ; - MH4427.76 1} 255 dec
113 CF;CO,H § MH+442.69 § 250 dec 114 | - MH+431.57 | 240 dec
115 - MH+473.67 } 237 dec 116 § - MH+333.59 | 267 dec
117 - MH+347.53 | 260dec 118 | - MH+361.78 { 231dec
119 §- MH+403,72 i 252 dec 120 |- MH+416.69 : 246 dec
121 - MH+280.86 | 312-314 122 § - MH+254.69 305-3_06
123 - MH+280.76 304-306 124 ¢ - MH+379.56 §212-214
dec




201 TOP ES+ 1 M+ 339.16 -
339.12 WD 01/09134 PCT/ EPOO/ 07311 57 204 CF3000H TCF ES+ M+ 418. 11 -

205 -
338. 07
368. 18

" 2f
258~ 254

TOF
216 ".

202 TOP ES+ M+ 351.19 -

203 CF3000H TOP ES+ M

TS o 220 %/EH 358619 T 08", n T "PCT’%;E@ ES+ M+ -
.- 209 .. " " 4 MH+ 364.5 ... ...

TECFBCOON TOMRS B 480 03 PR P43 2 T W3S L L
§-—22p— GF300OH- £S+ 286233 £ Wb 363+8-24:4-GF3000H
B¥: M+ 354 5’”‘[5@%-_1%21 2 ragqou | M1 ] 1631651 54 3. 131 P
(125 Te MH-3@ |- FEL N 3564

| 257.6 -

i AR RSN A ! - 218
3¢50 Es+ M ME%% 1 TOF ES+ W+ 479. 22
9134} PCT/ EP)@IHB311 | |

133 ;- MH-363 - 134 - MH-377 -

135 - MH+451 - 136 | - MH#65 -
EE M 330.5 ] 196195 138 ]~ MEG3545 1 273574
13577 C MH+3715 1136140 | 140 |- MEi+344.4 | 224-226
141 - MH+393.7 327-332 142 § HCl MH+373.35 | 348-351
143 - MH+414.2 - 144 § HCI : MH-I-343.26 380-388
15T MEGA033 T 33T 146 M43 -

147 : - MH+406.3 - 148 - MH+460.1 -

149 ;- MH+445.3 - 150 i - MH+499.1 -

151 - MH+436.8 - 152 §- MH+403.3 179-183 .
Ex Acd Mass Metbod M/M- MP°C
153 - APy MiLr 357.5 115-116
154 . AP+ i 3128 333334
153 - “ESY MEDs 350 16841693
156 : APy MEs 306.5 354356
157 - ESy MiTs 408 5300
153 . By MELs 380 348.8950.5
155 - BSy MELr 366 54442452
160 - AP+ Miis 324.4 .

161 - APy M 3384 -

163 - APy METs 340.5 .

163 - APy M+ 3255 .

164 . Sy MiTs 422.75 163-165
165 - v M+ 351.85 -

166 - I M 365.76 -

167 : S+ Mii+ 436,58 :

168 . TOF ES+ MEL- 3682 .

169 . TOF ES+ ML 3822 n




1. A conpound of fornula 1101"1 11111 ol |

1121 11 1"

y~* CLMS

R1 N

X4T N H IR2/ R4R3 infree or salt form where X is an oxygen or sulfur
at om or wlb? is an al kyl, alkenyl, cycloal kyl, Repgapyeipal kyl,
cycl oal kyI or ar aI kyl group whi chsg optionally may be substituted by
hydr oxy, al koxy, car boxy -agr:zal koxycarbonyl or, wheén X is NRS, R may
al t er nat {gbyt be a het er o¢ ycI yrogmsup or= a gmqmgsﬁ[z foimula R& R7 6H O R2,
RS, R4, 26 E7 Qnrl Dn af-e eac!ﬂ 1 nrlnnnnrl v or.noan ha! Ggr\n, ril Il\jll
hal oal ky|,171al koxy, ~car body, aFRB¥yearb bosrw Méé?ﬁéa?yal kyl, -
al koxycafBgayi al Kyl 7= K(RS) RIOTOF N.(F\sllrmi- I SCA A Ky T ehe- SCPN(HLL) R 2
or CON( Rt-Rewdiv 4 lmeﬂm-twm LA —‘9:% -Spp—-e’-—-R@»——R?—a»ﬂd--RS, are
attached t]33a;dj acenf carbgn at h t he |ﬁ§llné 9 efizene rings, they
denote, {ogether w th thejcar bDOFéﬂsorrs tio vmnhstzlagy ate attached, a
car bocyci+ ~~gr%p*~hav+~ﬁg»»f% -6 g AHHEAE- pet-erpeyet+-e—gr-eup—havi ng
Sto 10 yi atons of whiich o QFIF‘FWO ori t hr §+§?§%het éro atonms sel eclt ed
fromnity§ogyen; o@p;gmorand sul TOFESRS | si hyNMidga47.78 a kyI 26263 hyqr ogen
or al kyl e \.L\J ™0 UII, alr Feovernase 1'“5"" 'h’&l“ﬁa| kyl y
al koxy, &l Q&Fd%ﬁkm ycar b \7I car box@@#"kyiéig koxy %nyl al [kyl ,
or RO andg mo CEgmd)Hr With trm+n| t roqen MHDnB&SDSM| Eh t h24B8-2a3G attached,
denot e alheie e: eGP h 9o OF 6 M_llg4ml. yglo of vhm&—ﬁf t wo
are hete oﬁgt ?gdcﬁi fr ;Etroqen

180 CF;COOH ES+ MH+ 408.79 143-144 dec

181 CF;COOH ES+ MH+ 436.86 146-148 dec

182 - TOF ES+ MH+ 366 -

183 - TOF ES+ MH+ 354 -

184 - TOF ES+ MH-+ 366 -

185 - TOF ES+ MH+ 380 -

186 CF;COOH AP+ MH+ 404.5 267-268

187 - TOF ES+ MH=+ 408 -

188 CF;COOH AP- M- 376.4 261-262

189 - TOF ES+ MH+ 354 -

190 CF;COCH AP+ MH+ 416.3 245-247

191 - TOF ES+ MH+ 382 -

192 CF;COOH AP+ MH+ 390.3 259-260

193 CECOOH ES+ MH+ 376.14 267-268

194 CF;:COOH ES+ MH+ 388.11 249-252

195 - TOF ES+ MH+ 408.99 -

196 CF;COOH ES+ MH+ 375.74 245-246

197 CF;COOH ES+ MH+ 352.78 -

198 CF;COOH TOF ES+ MHa-+ 283.11 >280

199 - TOF ES+ MH+ 341.22 -

200 - TOF ES+ MH+ 337.17 -

201 - TOF ES+ MH+ 339.16 -

202 - TOF ES+ MH+ 351.19 -

203 CF;:COOH TOF ES+ MH+ 339.12 -




oxygen and sul fur,
alkoxyalkyl

hydr oxy
R12 tog

al kyl ,
et

they arc atta

TO i s hydrogen or al kyl

car boxyal kyl

and R12 i s hydrogen,
or al koxycar bonyl al kyl

al k
or

yl,
R11 and

{3 the nitrogen atomto WO 01/09134 PCT/ Ep@ﬂﬁﬁm;ﬁl 59 whi ch
ed denote a heterocyclsyc group having S or 6 ring atons of -

which one or two are hetero atons sel ected from nitrogen, oxygen and
sul fur,[ 2041 | Ru GRROOBH! aj € eatﬂFESQ-depe 1demiy4hslquogen or alkyl; wi}th the
exceptl 2P Btt-yi-ai-R e —-6--Fre hcv"““f'ne Pt h"H"'—m'llno)-G-.
(nethyl6ﬁ¢ purine, 2, 6-di(p m no e35§i% dl(p t ol yl ami no)jpuri ne,
~and 2- (|p204 ¢l yl am-no) - 6- phemmmo)pjrl MiEi+ 238.07 conpound according to

claim 1--—-&7, -ch-ts—a—-conpotrrd Fr PPt oo
IIIIIIII%IIIIIIIIIIIIIIIIII-‘[IGFL S -lNNEﬁFI?’?‘l'PRZM Rs " in frde or
sal t forms where Rl is defIlOPeES+| n ckai m{haexi;ls\/\hen It Is a groyp of -
f or mul 209 ) “&gro ¥ "‘&""“T“}W s f R Ui R nd
R8 are (@S deflned in.claim 1_m“ A_conpount d|n toclaiml orl 2, in
which R 216 ;a COF@0H| kyl, TDRES+al ke 1y| MGBB481203) c cI oanw243
benzo- Coi “1' O=C C@b[}yl plchIyIES+G S8 Gt ) +L3|66\9\J €ito \.,yzss.l y: qi - C4
al kyl dqro mhlcﬁ LS ootlonallv subst. utggHbv a_hydioxy, a?soxv qr
Cr C4- al k%l(lyc ar BFsyPOHyr oup, orER is aj het Meded yl fadi cab28faving S or 6
ring at U?E‘"allu t WO It rEEET - at bIsT n-frogemr-atonramg one
oxygen {al.Q 1.0 esrﬁn and.opti.onal lj..su tIFEPEd

214 CF;COOH TOF ES+ MH+ 354.8 103.5-105.8

215 CF,COOH - - 129.3-131.4

216 HCI ES+ MH+ 349.9 280-283

217 - - - -

218 - - - -

219 CF;COOH ES+ MH+ 392.93 184-186 dec

220 - |

221 . TOF ES+ Mii+ 479.22




on aring nitrogen atom by Cr-C4-al kyl, hydroxy-CrC4-al kyl, .

C - C4-al kyl carbonyl or phenyl-CrC4-al kyl, or RL is a group of formula |1
or formul a kotwweaacti vely in which one of R6, R7 and RB i $cr/Epoiogan,

G- C4-al kyl or Cr-C4-al koxy, and (i) t¥e second and third of R6, R7 and RS
are WO 01/09134 PCT/ EPOQ 07311 60 each independently hydrogen, Cl-C4-al kyl
or Cl-C4-glaimscy or (ii) the second of R6, R7 and R8 is hydrogen and the
third of R6, R7 and R8 is carboxy, CrCl0- al koxycarbonyl, carboxy

Cl- Cn-al kyl , C4- C o- aJ koxycar bonyl - G - CC-al kyl , - N( R9) R'O - S2N(R")

L K 2 T o Cokgoont ci or (1 &JIIITIIHFEI‘IIIIUHIIQLM' &

benzene ring and, together wth say d dj acent carbon atbns® dend te® a
carbocyclic group having S or 6 r| g atons or a nonocyclic het erocycl iC

group having S or 6 ring atoms Mr two nitrogen atons in the ring,
one of R2, R3 and R4 is hydrog Cl IkyI or Cl-C4-al koxy and (a) the
second and third of R2, R3 an ach i ndependent |y hydrogen,

C -C4-al kyl or Cl-C4-al koxy,
hydrogen and the third of
car boxy-d -Csoral kyl, Cs-@l

the second of RE R3 and R4 is
and R4 Hs car boxy, Cl-d 0- al koxycar bonyl,
car bonyl - Cl - C10- al kyl, -N(R9)R70, -
S2N(R 1)R 2, C -C4-al kyIFEn IN('RL' )R 2 or -CON(R13)R14, or (c) the
second and third of R2, dRd R4 are attached to adjacent carbon atons in
the indicated benzene ring 'and, together with said adjacent carbon atons,

denote a ﬁg{e@ggymfognggm&p havi ng 5 or 6 ring atons or a heterocyclic
group havj Sto 10 r atons, of which one or two are hetero atons

sel ect ed l‘soarﬂ??fyﬁf‘b ﬁ’e‘?'?aagﬁ'ﬂ“%ﬂpf’ur RO is hydrogen or Cl-CIO and
g—.OCiI Sd EYfﬁlﬁ)QE ﬁlk}’ChH@ﬁﬂ, @*clbylk,yl (blénczo%lo atkylf @El?alﬁylhﬂtyﬁ(r 4ealkyl %bky kwhich

a oxycar,bo
car boxy- (% Q&bly QF‘EBT s“b8 tu%?yb@fqﬁdﬁﬂ’fb%g%? 56'%7 %"yﬁ?%ﬂ‘yl °(5T%L€{S? %nd RI10
t oget her NG, ]R"rma}mltervgmiyzbt aiheter@yoljli group dsxeygrau;eoﬁafotmnihed denote a
" heterocyclic group having 5 or 6 ring atons and one or two nitrogen atons,
or one nitrogen atom and one oxygen¥fatom in the ring, R' is hydrogen or
Cr C10-al kyl and R72 is hydrogen, , al kyl, hydroxy-Cl-C10-al kyl, C1-
Cl O al koxy-Ci -d o-al kyl, carbo -al kyl ,jj or
Cl - d o- al koxycarbonyl -G -C, 0-alR R?

R% R RY, R% R’ and R® are each independently hydrogen, halogen, alkyl, haloalkyl,
alkoxy, carboxy, alkoxycarbonyl, carboxyalkyl, alkoxycarbonylalkyl, -N(R’)RY, -
SON(R™R®, C-C,-alkylene-SO,N(R™MR*? or -CON(R™)R* or, when two of R?, R® and
RY, 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,

R® is hydrogen or alkyl,

R? is hydrogen or alkyl and R” is hydrogen, alkyl or -COR" where R” is alkyl, haloalkyl,
alkoxy, alkoxyalkyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl, or R® and R”,
togcther with the nitrogen atom to which they are attached, denote a heterocyclic group
having 5 or 6 ring atoms of which onc or two are hetero atoms selected from nitrogen,
oxygen and sulfur,

R" is hydrogen or alkyl and R2 js hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl,
carboxyalkyl or alkoxycarbonylalkyl, or R" and R" together with the nitrogen atom to



and R together with the nitrogen atomto which they are attached denote a
heterocyclic group having 5 or 6 ring atoms and one or two nitrogen atons,
or one nity % jgtomand one oxygen atom in the ring, R3¢ R14 are
each i ndepen ently hydrogen or Cl-Clse-al kyl. 4. A conpound according to
claiml or 2 in which: Xis agroup NRs, R is a C-C4-alkyl, CZ

C4- al kewbith theg afcatnayltbdalchyte a lhmdﬁrgiﬁpiwiﬂgzﬂ &8 ringaofiy lof Glncl%ne al kyl or
C3-C5 ca/ctwgaalfelé ctcrtc):]a'ton'(tj wx%f [ oup %ﬁcﬁgl ch |s H onal |y substituted by a

- hydroxy, oXycC is a heterocyclyl

r adi caIR’ﬁaﬂR’éa@ceth @dcpcngcntktbadwgamk ; or two ni trogen atons, or one

‘nitrog t i bstituted
it QO ﬁf?&? S YR - ﬁ&&ﬂ})ﬂlhf)) &ﬂfetho%-ﬁnﬂ-n oxygﬂg bﬁ%ﬂ:%o?‘d

on a ring nitrogen atom by Cr

Cr C4- al (wrlvahmqnc,oﬂ ?rﬁéwwﬂermw‘wnﬁyﬂ Gﬂﬂmﬂﬂiasu@)@rrmp asd f2dPrula 1V in
| 10111] tolyldrhihb)-6-| l;hulyy,ﬁ,in jpukinb.! | | L n s WO 01/09134 PCT/ EPO0/ 07311 61

whi ch one of and Ré)ls hydr ogen, CrC4-al kyl or al koxy, and (i) the
second and third of R6, R7 and R8 are each independently hydrogen,

Cr C4- al XyA compdiind@éecadikg xo/claiin {,iwhichiie coipamdabf fdrmidla R7 and R8 i s hydrogen
and the. third of R6, R7 and R8 is ;N(R )R10, - SO2N(R')R12 or

-CON(R73)R14, or (iii) the seco Bhd third of RS, R?aﬁd—w(g__
to adjacent carbon atons in the}indicated benzene ring and together wt
sai d adjacent carbon atons den e apfarbocyclic group haﬂ "H“fmﬂl

atons or a heterocyclic groupN avr ng;f\y or 6 ring atons ! uﬁmmm
two are. nitrogen atons, OE&(OL and R4 is hydrogen, a™- -aI"kyF ot
C - C4-al koxy and (a) the s nd Hhd \hl rd of R2,,,R3 and R4 are each:

i ndependent |y hydrogen, C7-(A-alkyl orHd - C4- al ko‘yy or (b) the second of
R2, R3 and R4 is hydrogen ghndNhe third of R2, R3'and R4 is carboxy, C -C4-
al koxycar bonyl, carboxy-GC | kyl , Cr C4-al koxycar bonyl - C7- C4- al kyl ,
N(R ) R10, - SOZN(R')R 2. C LKyl ene- SO2N(R)R 2 or -CON(R73) R14, or (c)
the second and third o

dnd R4 are attached to adjacent carbon
atoms in the indicated benz&e ri ng and

in free or salt form, where

R!is as defined in claim 1 and, when itis a group of formula 11, it is a group of formula

and R%, R3, R*, R R” and R® are as defined in claim 1.

3. A compound according to claim 1 or 2, in which R'is a C-Cy-alkyl, C-Cy-alkenyl, Cs-
Cucycloalkyl, benzo-Cs-Cy-cycloalkyl, phenyl-Ci-Cy-alkyl or Cs-Cy-cycloalkyl-C-Cq-
alkyl group which is optionally substituted by a hydroxy, carboxy or GCi-Cy-alkoxycarbonyl
group, or R' is a heterocyclyl radical having 5 or 6 ring atoms and one or two nitrogen
atorhs, or one nitrogen atom and one oxygen atom, in the ring and optionally substituted
on a ring nitrogen atom by CrCalkyl, hydroxy-C-C,-alkyl, C;-Cs-alkylcarbonyl or
phenyl-C-C,-alkyl, or '

R!is a group of formula II or formula IV respectively in which one of R, R” and R® is
hydrogen, C-Cy-alkyl or C-Cy-alkoxy, and (i) the second and third of R, R” and R® are



denote, together with said adjacent carbon atons, a heterocyclic group
having 5 to 10 ring atons, of which one or.two are hetero atons sel ected

fromnitrog en and sulfur R5 i s hydrogen or Q C4-al
hydr ogen or %&Qﬁﬁkyl and R O is hydrggen, Cl1-C4 al kyl, orlJ&- %&:@ﬂ ere

Rs is G C4-al kyl, C, -C4-haloal kyl, CrC4-al koxy, .CrC4- al koxy-CrC4 al kyl ,
C7- C4- al kawnﬁd&iﬁﬂddnﬂy h@droﬁkm@&mﬂeaob@wlko@ ofAfi) @h& ¥edcondbf R, RAdR10

t th t,h t th t hed, d t

hater ooychy & Eﬁ{gﬁl“h&é%@ﬁf %tmﬁ ) et ﬁl?oéw%rmr%{l‘%amg

ni trogen &rSwmlikydy CobealkokyradenykCrog,-atkpn-Bi(kF)R e-SCMN(;é’r)R J CeCailkplendR’ i S
hyd

hydr 825”&‘%}?‘ U P OONBEIRES qr ) et dng (Ml B RS R d 18 e e an,
Cr C4- al kyladjagmnt mrb&ndatm in cs!gemcbqatqd bmzenahenm iando tppathet ovitht smdvhdxahenthey
are at t aChaBoflRGhE denbR! £cABBEIC gthpURavAR 5 & rig Sronds! &2 8h

i ncl udi ng,one or t WO rlng nitrogen atons, Or one n|trogen ring ato and one
oxygen ri MEeERCHTHC seare 8ér?d6maa9reswl:wwd@aamma§°mwrt %or

Cr C4- al k%ﬂone bf RARE Qﬂil)liﬂli%dayaﬁ@@:i @ g-allleyl of @s-m.-hlke;cy gnd (d) thdYebdhPoridth i ra
oxygen ato 3 n

i sygydr og@gk %’16’ g (Ras °‘tcﬁ)m¥°ﬁ§“‘%ﬂegﬁﬁggﬁc’¥{%l"%3'ahéhﬁr %Hef‘%lkﬂWr"ég%rfﬂand t he
third of BZendef RAJRRMnd R ésalsdlvogen andith€4hied b RICRY BO R i0tarboRy, RIIRL0

wh R t d ni_ty t

et er ocyc etk ﬁ%iv}%;i ar“?” R e ity RIS  sgen.
atons or §9@N(R IRy s eHLMEBRH E @neCONGE )@& gefc) gheoseronglrandi thicd fofie
second an@2t Rt &l RY 2R attddBePROadiibedt &arBdd %Hﬁqﬂe ik a?cgeﬁ&z&l@rrhl%rhn%t ons on

the indicated benzene r| ng and toget her with
1 111" J1 | Feegsher pith spid ﬂdllﬂcﬂrtl “@MP@M@*&OMPEP@UF’@W&HP hezmaefcmsé 1iBg whi ch

they are atd:ﬁCdiajhdﬂ&B@Eﬁc groliphavifg ¥ @b 110 iHgQUtBmb|BfivilficlPoft oftwd e IRtepss, Of
whi ch one af g nitrogen atons 6.. A conpound according to claim1 or

2, in whi c°"3§s° Scted EOPAIFoBP BRI B, o kyl . two of R2, R3 and R4 are
hydr ogen &Aé lnidecgemior €r-6%- 81} RR3s layaldoges, CsC{a-aﬂdth,-CdR"GﬁheraRPmeobonyl

or -N( RQ) %’M@ r@rmodlﬁyl,h&dbo-gmx?b ao-a%l,ab}fém—a&ggycarbonyﬁ carboxy-C- ere
alkyl, or C-Cyp-alkoxycarbonyl-Cr-Cy 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 and one
or two nitrogen atoms, or one nitrogen atom and one oxygen atom, in the ring,
R" is hydrogen or CrCy-alkyl and R is hydrogen, Cy-Cy-, alkyl, hydroxy-Cr-Cyp-alkyl, C;-
Cyralkoxy-Ci-Cy-alkyl, carboxy-Ci-Cyralkyl, or Ci-Cy-alkoxycarbonyl-Ci-Cyralkyl, or R®
and R® together with the nitrogen atom to which they are attached denote a heterocyclic
group having 5 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 Cr-Cyralkyl.

4. A compound according to claim 1 or 2 in which:

X is a group NR?,

R'is a Cr-Cy-alkyl, C,-Cy-alkenyl, C5-C;s cycloalkyl, benzo-Cs-Ce-cycloalkyl, phenyl-Ci-C,-
alkyl or C;-C;s cycloalkyl-Cr-Cy-alkyl group, which is optionally substituted by a hydroxy,
carboxy or C;-C,-alkoxycarbonyl group, or R' is a heterocyclyl 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 C-C, alkyl, CrC,-
hydroxyalkyl, C-C.-alkylcarbonyl or phenyl-Ci-C,-alkyl, or R'is a group of formula IV in

| O



Ruis CO-C4-alkyl, or RO and R70 together with the nitrogen atomto which
they are attached denote a heterocyclic group having S or 6 ring atons

i ncl udi Ng vl e/@is4t WO ring nitrogen atoms or one ring nijp¢RERGmiPM and one
ring oxygen atom 7. A conpound for &ormula Il X Rs N ( HN" _NNHI111 -

R2 R4 R$ in free or. pharmaceutically acceptable salt form where (i) Xis
NH, R iwhichyone opRE R lapd RS isduydrogen, £i-€atiyhohalkioxyg end tiyihe B:ond a,mmaq CH3) 3s

or phol n%‘"‘gﬁ“ ke "“%h“ﬁhmﬁw hyd:Sp 6bu°'3?1k%§‘ ERGPRY SRR D e
and R3 iserond f R’ R andxkc isr shggen 1 E‘!sr R, &R aad/ R* XSrISI(R\’IlR, SR is

| ob ® a | Q0kn X
NG %“‘W‘%’m‘mm Q"‘*?“E‘?S*%Sﬁﬂ ﬁ‘““’“‘@:’g?aﬁ‘%“?ﬁé’ S &{‘&4%)”2 or”

I SOPr
(vi) X adiagat cpebop <atams jin, she, ndicated bepzeneriing, ad sagehes with, said i s
4- acet ylkarbon ptqnﬁraﬂouayal qarmydxu gto)lp )Ka'ﬂﬁg Sidr ﬂmgl fomebi a lhukwcychEQrd@ hydr ogen

d R3 t oget h - X 0, R
ycl obulgTeat fot 8 S Afpms, OF\Aith oA K riB R iaRetn. N i) 000KG: or  (ix) X
is NH, Bhe pEREVR] mdrbb;slhydmcmrﬁa-wlbyl@re@.m-wogdn(aanmemrxd ahdnet hyl - | -

P Ro. P PR R o indEprdipd et Dy cFaile G Bliag B v o9en
PCT/ EPOG#eGrepRd of & 16 x3nd Bg is hydepgenrand the thishelR'y R apd Ra prcacbosyy €r€ech
hydr Ogealkéﬂfi:a%n'ﬂ§ bR RS LARAS CrC4-alkoxycarbonyl—Q—C4-alkyl -N(R’)R",

SON(R™MR?, C-Ce-alkylene-SON(RM)R? or -CON(R®)RY, or (c) the second and third of

R?% R® and R* are attached to adjacent carbon atoms in the indicated benzene ring and

denote, together with said adjacent carbon atoms, a .hctcrocycl:ic'_ group having 5 to 10 ring

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

R’ is hydrogen or C-Cs-alkyl,

R’ is hydrogen or Cr-C, alkyl and R” is hydrogen, C,—Q alkyl, or -COR" where R¥ is C-
'Csalkyl, C-Cs-haloalkyl, C-C,-alkoxy, Ci-Cs-alkoxy-C-Cy alkyl, Ci-Cy-alkoxycarbonyl,
“or C-Cyalkoxycarbonyl-Ci-Cy-alkyl, or R’ and RY together with the nitrogen atom to
which they are attached denote a heterocyclic group having § or 6 ring atoms including

one or two ring nitrogen atoms, or one nitrogen ring atom and one oxygen ring atom,

s hydrogcn or Cr-Cy-alkyl and R"% is hydrogen, C;-Cq-alkyl, hydroxy-C;-Ce-alkyl, C;-
C4-alkoxy- C;-Cy-alkyl or Ci-Cy-alkoxycarbonyl- Cr-Ci-alkyl, or _R“ and R together with
the nitrogen atom to which _they_are attached denote a heterocyclic group having 5 or 6
ting 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.

5. A compound according to claim 1 or 2, in which X is an oxygen atom, R!is C;-Cyalkyl
or Cs-Cy cycloalkyl, one of R? R® and R* is hydrogen, and either (i) the second of R?, R®
and R* is hydrogen and the third of R?, R® and R* is carboxy, C;-Cs-alkoxycarbonyl or -
N(R”)R™ 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 (ii) the sccond and third of R?, R® and R* are attached
to adjacent carbon atoms on the indicated benzene ring and together with the carbon

A



or (xii) Xis NH, R is cyclopropyl, R2 and R4 are each hydrogen and R3 is
- N(CH3) COCH2CH3; 8. A conpound of . formula I X R N ( M> HN' NH R2
R4 R3 in fwvasevizahar maceutically acceptable salt form wperspodoBa an
oxygen or sulfur atomor a group NR, B is an al kyl, alkenyl, cycloal kyl,
benzocycl oal kyl, cycl oal kyl:al kyl or aral kyl group:which optionally may be
subst i t ut atpowstowhichdhey argjaktashed denets @hetesocyglid@rryp bating§ or 6rringdtems,%f | s
NRS, R mial&ggpﬁgyél_ﬁr%gngt&ﬁ erocyclyl group.or a group of formula Re
\'' Il g7 = Re R, R3, R4, R6, R and Rs are each independently hydrogen,
hal ogen, al kyl, hal oal kyl, al koxy, carboxy, al koxycarbonyl, carboxyal kyl,
alcléjczlz(éﬁ ;arR B0 w&ahﬁhdtawmrg% clai%@%ﬂ(zf\’iﬁRﬁﬂichQ m%@:kxi&n%@%ﬁbgawﬁﬂ or
- ' or 4 40 . an .. or_ . n ,_are
attached £8° &5 n?n%tﬁfﬁhmﬁﬁ“ Bﬁgfh%ﬁﬁ?%gt%pa‘lfgggéﬁé“gﬁbs, ~$hey
denot e, t alkejrarbonit, lor tNR’ R velvare R isrhydtogembi CRCIHilkY! aideRBist-@ORwhete
car bocycl igés .gF0HP V] 0 LNG:.al:0ns,. _or a_heteroc I c _group having
S o 10 1 odPCOFRall b, chd 0 e i i Slen drol¥ P REN Shorcpnd Bihed | e
from ni t r derate adeiegeeyclisratoupshaving § oRS ding 4rpuhs dupbwding omd éytwo Bfg initrdggnir ogen
or al kyl_afthsriche R¥EHRRIM aBkleild die i RIiatibne RS 15 al kyl, haloal kyl,
al koxy, al koxyal kyl, "~ al koxycar bonyl, carboxyal kyl or al koxycar bonyl al kyl ,
or RO and R10,

7. A compound for formula I

x":'1
HN/k\N N
H HI
R> rR*

in free or pharmaceutically acceptable salt form, where

(i) Xis NH, R'is cyclopropyl, R? and R* are each hydrogen and R? is NICOOC(CHa)s; ot
(if) Xis 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(CH;)COCH;; or
(v) Xis NH, R'is isopropyl, R? and R* are each hydrogen and R* is -SO,N(CH3)s; or

(vi} X is NH, R' is cyclopropyl, R* and R* are each hydrogen and R® is 4-acetyl-1-
piperazinyl; or

(vii) X is NH, R' is tert-butyl, R?is hydrogen and R* and R* together denote -CH,-O-CO-;
or

(viii) X is O, R’ is cyclobutyl, R? and R* are each hydrogen and R is -N(CH;)COCHE; or
(ix) X is NH, R'is cyclopropyl, R* and R* are cach hydrogen and R’ is 4-methyl-1-
Piperazinyl; or

(x) Xis NH, R'is tert-butyl, R* and R* are each hydrogen and R? is -N{CH;)COCH3; or

_—
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together with the nitrogen atomto which they are attached, denote a
heterocyclic group 111G LR Er et treer e 1l L MS W 01/09134

PCTI EPOO/ (Wé?n]m £ having 5 or 6 ring atons of which one &ﬁmﬁie het er o
atoms sel ected trom ni trogen, oxygengand sulfur, R' is Ey rogen or al kyl -
and Rn is hydrogen, alkyl, hydroxyal kyl, al koxyal kyl, carboxyal kyl or

al koxy ca(hp iyis NHR' s issprépyl,Richnd I ar©@h hpdropén dhd Kies IN(CHRURT)COCHY; O

whi ch th‘e> are attached denote a heterocyclic group having 5 or 6 ring
atonms of "which one or two are hetero atons selected fromnitrogen, oxygen
and sul f (i) aXdisRMELaRY iR cfclepwpplack? iandeRtrolendatly hyddsgeacandrRAlikyl ; for
use as a )@g?*(g_ﬂd_ﬁ.al. 9. A pharmaceutical conposition conprising a
conmpound” according to any one of clains .1 to 8 together with a

phar maceutical ly acceptable diluent or carrier therefor. 10. The use of a
conpoundgaaciipoiitd fFomntla PNe of clains 1 to 8 for the preparation of a
medi cament for the treatnment of a condition nediated by syk kinase. 11. The
use of a conpound according to an Rhe of clains 1 to 8 for the preparation
of a nedicanent for the treatne of an inflammuatory or obstructive

ai rways di sease. 12. A process f t he, preparation of conpounds of formula
| and their salts which conpriNgs \reacti ng a conpound of formula X
iJ VYNNH wth a conpound y\\for NH2 R2 R4 VI

HN™ N7 N
H |

R®
in free or pharmaceutically acceptable 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, aikoxy, 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,NR™MR®Z, Ci-Cy-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,

R? is hydrogen or alkyl,

R’ is hydrogen or alkyl and R® is hydrogen, alkyl or -CORY where R is alkyl, haloalkyl,
alkoxy, alkoxyalkyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl, or R® and R",
together with the nitrogen atom to which they are attached, denote a heterocyclic group

A




Rs where X, R, R2, R3 and R4 are as hereinbefore defined and Y is a

| eaving group, a free functional group-tn the conpounds of fornulae V and
VI other thglodjages i nvolved in-the reaction being proteckerErii7sil
necessary, by a renovable protecting gebup; or I1ITLEIL TEEELL TEEELE LI
[1 1111 WO 01/09134 PCT/EPO0/ 07311 65 (B) for the preparation of a
conmpound diviig Srerl & ring whesmscofwhiclRene pr Futo pee ketera rateims) sedectedcizem gisyegeny |
group, cl eawln%nd sAfk espondi ng conpound of formul.a | in which R2, R3 or

R4 is an Koxycar ohyl gr al koxycarbonyl al kyl. group respectively: or (C
for the erglpaFr Mﬂ@ﬂﬂbfmaaﬁﬁhﬁi‘dnﬁzofs fhyAfage, FlkﬁgeP&P&X“"R’i glkopalkd, o

al koxycar ReibykyMyl r lalRokFeaarBshplalial kot RYad R RpdthaDwitk tled HitgéL htohy td1g a
correspondi.n co ounqtc%f forrrgl a |l i.n whi ci;g R% por R4 is, a .carboxy or
Car boxyal RYTRGRENFE afpehedplenass « BRErasyi AFoRpPaRInG b oF b g APMH YRR PR & |
where R2, oRBw@hreléters atong selegredifrom hirrogedh, coxygsnind RulfgriRdad as her ei nbef ore
defi ned, r oy atel y .ap nat i a,correspondi ng conpound of fornula '’

X, R N N Fﬁﬁpﬂgﬁl{\ﬂrf’ea mgpfg%mﬁgﬂydemg%o aaﬂwgere R is as hereinbefore

defi ned arer ¥ as Kpharmicadicalar e respectively the sane as R2, R3 and R4 as
her ei nbefore defined, with the exception that at |east one of themis a

group of fornula -SOZ Hal, where Hal is halogen; or _(E) for the .
prepar at i @n APharmagertistlremppsition eamprising A rompopnd agrding fsanysons of clyimps of

1 to 8 together with a pharmaceutically acceptable diluent or carrier therefor.

10. The use of a compound according to any one of claims 1 to 8 for the preparation of a

medicament for the treatment of a condition mediated by syk kinase.

11. The 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 or obstructive airways disease.

12. A process for the preparation of compounds of formula I and their salts which
comprises '

(A) reacting 2 compound of formula

X~ R
-~ N
PN v
Y7 ONT N
H
with a compound of formula
NH,
R R* Vi

R
where X, R’, R% R® and R* arc as hercinbefore defined and Y is a leaving group, a free

funcrional group in the compounds of formulae V and VI other that those involved in the
reaction being protected, if necessary, by a removable protecting group; or

* [ L N S *



formula -CON(RL) R 4 as herei nbefore defined, appropriately amnating a
correspondi ng ' compound of forrmula | where R2, R3 or R4 is a carboxy group;

and opti oRgd dpefsgnverting a resultant conpound of fornulﬁ.ll,Ecr DRIt ect ed
forminto a correspondi ng conpound isn unprotected fornm and recovering the

resul tant conpound of forrmula | in free or salt form I!I1111 111111 11111
11111 | I(B) fdrithé¢ pidparation of a compound of formula I where R? R® or R* is a carboxy or

carboxyalkyl group, cleaving a corresponding compound of formula I in which R2, R® or
R*is an alkoxycarbonyl or alkoxycarbonylalkyl group respectively; or

(C) for the preparation of a compound of formula I where R% R® or R* is an
alkoxycarbonyl or alkoxycarBony]alkyl group, appropriately esterifying a corresponding
compound of formula 1in which R?, R? or R* is a carboxy or carboxyalkyl group; or

(D) for the preparation of a compound of formula I where R% R? or R* is a group of
formula -SO.N(R™)R? as hereinbefore defined, appropriately aminating a corresponding
compound of formula

N Vil

where R!is as hereinbefore defined and R?,, R%, and R*, are respectively the same as R?, R?
and R* as hercinbefore defined, with the exception that at least one of them is a group of
formula -SO,-Hal, where Hal is halogen; or

(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? or R* is a 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 1 in free or salt form.
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