WD 03/ 082835 PCT/ EP03/ 03343 1 PROCESS FOR THE PREPARATI ON OF MORPHCLI NE

DERI VATI VES AND | NTERMEDI ATES THEREFORE Novel
rel at es twWOrOW&ds83pr ocesses,

Process This invention
in particular to processes foPCTEPepeaa3ithg
certain norpholine derivatives. 5 Cotpending International Patent

Application nunber PCT/ GB01/04530 (G axo Goup Limted) relates to certain
nor phol i ne urea derivatives of formula (1) O RANNXx O)ba RR R3 ( N
Rs Z R6 FRECKieFER THE PREFARPHTETeAT JIORTEQ-INF IGFRIVATIVES fMNPe RYTERMEDIATES

al kynyl ,

ar yPERFFOREhat eroaryl - Y' -,  aryl-(Ot-aryl-Y -,

aryl-(Ot-heteroaryl-Y -, heterggfellpréédds- aryl -Y -, heteroaryl-(Ot-

heteroaryl -Y1l-, aryl- S02-Y' -, C1 6 alkyl-GY' -, heteroaryl-Garyl-Y' -,

J'-S02-Y -, 15 RI7QCO-C2 6 al kenyl-Y' -, RL7 NH ‘-, RL7 _NHSOQ2-Y' -, C2_6
ol proe

al kynyl - Y -, CGhisinventies figipteg to noygl pracessgs. in RREICY

al kyl - S0Zy¥paringMeMain,metbhafine, defitat®es. Y' -, aryl -CO-Y' - or C3_6
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one or nore -000R17 groups and

®ycl oal kyl or cycl oal kenyl may be optionally substituted by one or
nore hydroxyl or Cl1_6 al kyl groups; R2 represents hydrogen or Cl1_6 al kyl
optionally substituted by a hy#roxy group; R3 represents hydrogen or ClL 6
al kyl; 25 or R1 and R2 mag!'to hesx W he nitrogen atomto which they
are attached forma group off for'i‘m.ll J2 rein said nitrogen atom
substitutes for either X ogr2X2gt rgpregents 0 or 1; X represents

or a group of formula CReRf refn Re and Rf 30 independently
represent hydrogen or Cl1 4 alkyl or Re and Rf (qyay together with
atomto which they are attached forma RI(;3-8 cycl oal kyl group;

wherein:

R represents C alkyl, Co.s alkenyl, Ca alkynyl, aryl-Y'-, heteroaryl-Y'-,
aryl-(O)raryl-Y'-, aryl-(O)-heteroaryl-Y'-, heteroaryl-(O)-aryl-Y'-, heteroaryl-(O)e
heteroaryl-Y'-, aryl- S05-Y'-, Cy.6 alkyl-G-Y'-, heteroaryl-G-aryl-Y'-, J'-SO-Y'-,
R70(CO)-Cas alkenyl-Y'-, R"NHCO-Y'-, RNHSOY'-, Czs alkynyl-Y'-, C.6
alkenyl-Y'-, aryl-0-Y'-, heteroaryl-O-Y'-, Cy.s alkyl-SO2-Y"-, M-Y'-, J'-Y'-, J'-CcO-
Y'-, aryl-CO-Y'- or Ca cycloalkyl-Y'- or Cas cycloalkenyl-Y'-, which C, alkynyl
and Cae alkynyl-Y' may be optionally substituted with a—OR"’ group, which Cz
alkenyl may be optionally substituted by one or more -COOR"" groups and which
cycloalkyl or cycloalkenyl may be optionally substituted by one or more hydroxyl
or Cy5 alkyl groups;

R? represents hydrogen or Cq alkyl optionally substituted by a hydroxy
group;

R® represents hydrogen or Cy alkyl;

or R! and R? may together with the nitrogen atom to which they are
attached form a group of formula J? wherein said nitrogen atom substitutes for
either X" or X3

t represents 0 or 1;

X represents ethylene or a group of formula CR°R' wherein R® and R’
independently represent hydrogen or Cy4 alkyl or R® and R" may together with
the carbon atom to which they are attached form a Cas cycloalkyl group;

R* and R® independently represent hydrogen or Cy4 alkyl;

Z represents a bond, CO, SO,, CR'’R’(CH,),, (CH2).CR"R,
CHR'(CH2)sO, CHR"(CH3),S, CHR”(CH,).0CO, CHR'(CH2).CO, COCHR'(CHa)n
or SO,CHR'(CHy):;

t he car bon



R4 and R5 i ndependently represent hydrogen or Cl1_4 alkyl; , Z represents a
bond, CO SO, CRIOR (CH2)n, (CH2)"CR OR7 CHR (CH2)nO, CHR7(CH2)nS,
CHR7( CH2)WOo@a082863R (CH2) " CO, COCHR (CH2)n 35 or S02CHRPCTHZP)3/03343\0
03/ 082835 PCT/ EP03/03343 2 R6 represents Cl1.6 alkyl, C2_6 al kenyl, aryl,
heteroaryl, aryl-C2.6 alkenyl-, - CN or a group of formula -Y2-J3; R7
represents hydrogen, Cl-4 al kyl, CONR8BRO or COOCL.6 alkyl; a and b
represent | or 2, such that a+b represents 2 or 3; 5 Grepresents -SQ2-,
- SO2NR18-, -NR18S02-, -NR18CO-, CO or -CONRLS-; n represents an integer

fromO to 4; N {) %@Fﬁ%{%g@té %,kggf%gmgh}qaé.gwhe@Foa%%:ﬁmzcelanaén&e,nyl gr oup

fused to a ary nocycli ¢ heteroar group; J1, J2 and J3
i ndependePh 1oy 2gEHRSIAIMYS mbi-dt y of formula (K): 10 1 X1 X2 (K) n2

wher ei n Y’ reppEsentritygragen gy, alNRCONR Rar Cis@k¥lepresent s CH2, oxygen,

NR12 or syhphdepradertaires endhshatra-ibnepgaentsizom3l to 3 an?ﬁgnﬂ represents an
15 integer fr ta~3, _ j1gleq ! -NiefBcds ook heONRIfge from 3 to 5,

al so pr vé'(ﬁ%pcfg%é? \%ﬁgh %éﬁﬁ))%%%z@% represent oxygen, NR11l, NR 12 or

sul phur, HePresetsgn rgr ot equal Ies? t han 2 vvhg ein Kis

optional Iy subbltrepresents igyCassheoalky! g Fes pyipalkenylaroyn fuged 1gg

- Y3- het errﬂ@ﬁd&y}clic X3t Einariatycliche@e3argl grpep;oal kyl, - Y3- CO-heteroaryl, -CL.6

al kyl , -Y3- 16,8 IothdepeNdertiprdnrBséit kyrhoiety 63 folnutaY®)20 CO- W
- Y3- NRJSRIG, - s o ihde “Rydr oxy, 0x0, -Y3-SO2NRI5RL6, - Y3- SO2CL_6

al kyl , 9y3-saryl, -Y3-S02heteroaryl, -Y3-NRL3Cl.6 al kyl, -Y3-NR13S02Cl_6
al kyl, - Y3-NRL3CONR15R16, -Y3->M?§%OOR14 or -Y3-OCONR15R16 groups, and is

optionally fused to a nobnocyckkCc aryk® or heteroaryl ring; R8, R9, R10, R11,
R12, R13 and R14 independently ent m(gr ogen or Cl_6 alkyl; 25 R15

and R16 i ndependently represent @r ogen or’  Cl_6 al kyl or R15 and R16
together with the nitrogen atomto which they are attached nay forma
nmor phol i ne i

pi peri di ne or rrQljidi .2 8yshdggpendent |y
r epr esent Wh (?Fbﬁerr‘?pbefse@tf_%(%efrkﬂ% wsﬁjé‘%{rug%%nr& %Qﬁsigtdﬂzé? Qr unsaturat ed,
non- ar onaNRE &-spiphunive  egresents an integer from 1 to 3 and m™represents an

15 integer from 1 to 3, provided that m'+m? is in the range from 3 to 5, also 1
provided that when both X' and X? represent oxygen, NR™, NR%or sulphur, m
and m?2 must both not equal less than 2, wherein K is optionally substituted by
one or more (eg. 1 or 2) -Y*-aryl, -Y?-heteroaryl, -Y>-CO-aryl, -COCs cycloalkyl,
Y3-CO-heteroaryl, -Cy. alkyl, -Y>-COOC . alkyl, -Y*-COCy. alkyl, Y3-w, -YS-

20 CO-W, -Y-NR'R", -Y>~CONR'R"®, hydroxy, oxo, -Y3-SO,NR"R®, -Y*-80,C1.5
alkyl, -Y>-S0.aryl, -Y*-SOsheteroaryl, -Y-NR"C1 alkyl, -Y3-NR"*S0,C alkyl, -
Y2 -NRPCONR™R®, -Y3-NR™COOR™ or -Y>-OCONR"R" groups, and is
optionally fused to a monocyclic aryl or heteroaryl ring;

R®. R®, R™, R", R, R™ and R" independently represent hydrogen or Cr.¢ alkyl;

25 R and R'® independently represent hydrogen or Cq¢ alkyl or R" and R™®
together with the nitrogen atom to which they are attached may form a
morpholine, piperidine or pyrrolidine ring;

R" and R independently represent hydrogen or Cy alkyl;
W represents a saturated or unsaturated, non-aromatic 5-7 membered

30 ring containing between 1 and 3 heteroatoms selected from nitrogen, oxygen or
sulphur, optionally substituted with one or more Cs.s alkyl, halogen or hydroxy
groups;

Y', Y2 and Y® independently represent a bond or a group of formula -
(CHz)pCRCRd(CHz)q- wherein R° and R? independently represent hydrogen or C14

35 alkyl or R° and R® may together with the carbon atom to which they are attached
form a Ca. cycloalkyl group, and p and q independently represent an integer
from 0 to 5 wherein p + q is an integer from 0 to 5;



30 ring containing between 1 and 3 heteroatons sel ected from nitrogen,
oxygen or sul phur, optionally substituted with one or nore Cl.6 al kyl,

hal ogen owohwaisas3y groups; Y1, Y2 and Y3 independent|y r @pmaEPes033as bond or
a group of fornmula - (CH2) PCRCRd(CH2)qg wherein Rc and Rd i ndependently
represent hydrogen or Cl4 35 alkyl or Rc and Rd may together with the
carbon atomto which they are attached forma C3.8 cycl oal kyl group, and p
and q independently represent an integer fromO to 5 wherein p + q is an
integer fromO to 5; WD 03/082835 PCT/ EP03/03343 3 and salts and sol vates
t her eof ; t t; the conmpound of forrmula (I) is not a
corrpound o#”d gérlt%r%ﬁde Qiﬂe'é%rEJ[S\l‘raNll X O0)t 4 R RBNRTf (1)2 R 5 wherein
R2' repres"é'm@ or | ower al kyl ecifically Cl.4 alkyl); R3

repr esent sthwamag@w obfow@ﬁaé%eﬂ%aﬁemwwﬁe figrm@elY T ene: a' and b' both
represent 1; R4, and R5' both represent hydrogen; and wherein the noiety

-Z'-R6' 10 represents hal zyl, and; the conpound of formula (I) is not
a conmpound of formula (I1)b Rlol X" O~NN) Ra" R3.. b"R4" N RS" |
Z'" R6, (1)b 15 wherein R"' CB,&t\ese h?/drogen atom a Cl_6 al kyl group,
a C3_6 cycloal kyl group, N)/al v4, al kyl group, an aryl group
or an aryl C14 al kyl group (partl ul a:r’ly gin aryl represents phenyl or
napht hyl) in which the aryl noiety of the’i’ aryl group or aryl Cl4 al kyl
group may be optionally substituted with af e

5 S

wherein R? represents hydrogen or lower alkyl (specifically C.4 alkyl); R*

represents hydrogen; X' represents methylene or ethylene; a' and b’ both

represent 1; R* and R® both represent hydrogen; and wherein the moiety —-Z'-R”
10 represents halobenzyl, and;

the compound of formula (1) is not a compound of formula n®

R\/U\/ X
A

N
l
| (e
R®

15 wherein R" represents a hydrogen atom, a Cy. alkyl group, a Cs. cycloalkyl
group, a Cs.¢ cycloalkylC,4 alkyl group, an aryl group or an arylC,4 alkyl group
(particularly wherein aryl represents phenyl or naphthyl) in which the aryl moiety
of the aryl group or arylC,_4 alkyl group may be optionally substituted with a
halogen atom, a Cy alkyl group, a C1 alkoxy group, a C, alkoxycarbony!

20 group or an amino group; R? represents hydrogen; R* represents hydrogen or
C..6 alkyl; X" represents methylene; a" and b" both represent 1; R* and R% both
represent hydrogen; and wherein the moiety -Z"-R® represents a Cy.; alkyl
group, an arylC, alkyl group (particularly wherein aryl represents phenyl or
naphthyl), a heteroarylC,_ alkyl group (particularly wherein heteroaryl represents

25 2-pyridyl, 3-pyridyl, 4-pyridyl or 1H-indol-3-yl), an aryloxyC,s alkyl group or a
pyrrolidinylcarbonylC,_4 alkyl group in which the aryl moiety of the said groups
may be optionally substituted with a halogen atom, a C4 alkyl group, a Cy.6
alkoxy group, a C,_ alkoxycarbonyl group or an amino group.



hal ogen atom a Cl.6 al kyl group, a Cl_6 al koxy group, a Cl-6

al koxycar bonyl 20 group or an am no group; R2" represents hydrogen; R3"
repr esentwolmgasasgen or Cl 6 al kyl; X' represents net hyl em€I/ER03/6a3¢3 b" bot h
represent 1; R4" and R5.' both represent hydrogen; and wherein the noiety
-Z"-R 6" represents a Cl-6 al kyl group, an aryl Cl4 al kyl group
(particularly wherein aryl represents phenyl or naphthyl), a heteroaryld 4
al kyl group (particularly wherein hetgroaryl represents 25 2-pyridyl,
3-pyridyl, 4-pyri dyI or 1 Hindol-3-yl), an aryloxyC2_5 al kyl group or a
pyrrolidinyl car 6##6Vrjnulgr(959sée§s E’*&hﬁ'ﬁl c’éﬂfbnaétb% diMepositeh the said

groups na p,t na ?? bstlt a hal ogen atom a Cl.6 al kyl
group, a C\é" Cg @6@ %'ﬁf?%rgeéf %s%newgo(/ngarbonyl group or an am no group.

WO 03/ 082835 PCT/ EP03/ 03343 4 Conpounds of formula (1) possess a chiral
carbon atom at the position marged "and may therefore exist as

enantionmers. 0 )b 4 R x OrR2 R3xN. (~) Rs 5 PCT/GB01/ 04530 al so
di scl oses a process for the prgparfatio of beonpounds of formula (1)

wherei n enanti oners thereof berpr ?y a conbination of an achiral
synthesis with a resol ution step. Exarrplfsrl such a resolution step are

preparative chiral high performance |iqugd chropatography 10 (preparative
chiral HPLC) and the fractional crystall |l ation of diastereoisoneric
salts. In particular, it is disclosed in PCT/ GB01/ 04530 that an enanti omer
of a compound of for mula (1) may be prepared by the resolution of a

racem c m)dlfl f I LI] - [-IXO0O13 R4 R
NRS (I11) ngv\ﬁg?@r) §3d: oy 8%&95e% ;f)r% & fgr{h prgpewgtlojh é}l
compounds of formula (1) wherein enantiomers thereof may be prepared by a

combination of an achiral synthesis with a resolution step. Examples of such a
resolution step are preparative chiral high performance liquid chromatography

10 (preparative chiral HPLC) and the fractional crystallisation of diasterecisomeric
salts. In particular, it is disclosed in PCT/GB01/04530 that an enantiomer of a
compound of formula (I) may be prepared by the resolution of a racemic
modification of a compound of formula (lll)
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wherein;
R® a, b, R*, R®, Z, and R® are as defined in formula (1) above;
by fractional crystallisation of a diastereisomeric salt thereof, followed by reaction
20 of the resolved enantiomer of the compound of formula (lll) with a compound of
formula (X) to give a compound of formula (IV)
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R3, a, b, R4, R5 Z, and R6 are as defined in formula (1) above; by
fractional crystallisation of a diastereisoneric salt thereof, followed by
reacti on wp®30828851e resol ved enanti omer of the conpound ofrCrmPaziz43111)
with a conpound of formula (X) to give a conpound of formula (1V) O~X O
L21 4 R RBNR5S L2 L4 Z (IV) 16 0 (X) R WO 03/082835 PCT/ EP03/03343 5
wherein; L2 and L4 are |leaving groups, and R3, a, b, R4, R5, Z and R6 are
as defined in formula (1) above; 5 fa | owed by reaction of a compound of
formula (1V) with a conpound of formula (V) RNH R2 (V) 10 wherein; Rl
and R2 are as defined in formula (1) above; to give a conpound of formula
(. Alterr],ﬁé)ré/ﬁ processes for preparl ng an enantioner of certain conpounds

of formula Qel of formJIa B N41 R2 NR (1A
wherein; Rl, R2, 6‘“ * arglgavipd grouPs, sf?”ﬂé% ﬁetd% %fzoﬁﬂﬁ%aa(‘? §5 and;
defined in formula (I) above;
5 followed by reaction of a compound of formula (IV) with a compound of formula

(V)

1
R\T/H
R?
V)

10 wherein;
R' and R? are as defined in formula (1) above;
to give a compound of formuia (1).
Alternative processes for preparing an enantiomer of certain compounds
of formula (1), being of formula (I1A)
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wherein;
R', R% b, Z, and R® are as defined for formula (1), and;
20 kis1or2;

and salts and solvates thereof has now been discovered, with the provisos that;
the compound of formula (IA) is not a compound of formula (1)%:
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20 k is 1 or 2; and salts and sol vates thereof has now been di scovered,
with'the provisos that; the conpound of formula (1A is not a conpound of
formul a (WPa3/0Q83NN, X O )b' 4- RZRR ' R6 ' (Da R6 PETWRIDRI3EB2835
PCT/ EP03/ 03343 6 wherein R2, represents hydrogen or |ower alkyl
(specifically Cl1-4 alkyl); R3" represents hydrogen; X represents nethyl ene
or ethylene; a' and b' both represent 1; R4, and R5, both represent
hydrogen; and wherein the noiety -Z gR6' represents hal obenzyl, and; 5 the
conmpound of forrmula (IA) is not a conpound of formula (1)b: O RL.. X" O

e o T ) ' i (5B A hyd
a CL. 6) al &/hﬁ%ﬁf;reﬁ?%ﬁ dfSgdn! drdowkredi I@p&lﬂcél@mggﬁi h:sr® hydrogen atom

\ _-%yc cl oal k A | oal kyl d . 4al kyl
group, an’ 9? @Yﬁﬁ ' 'S ?%?FE%-WgthY'Ey??°g‘§‘§ﬂ§”e’%par |cbu Igr y_sherein aryl
r epr esent sepaeeny(l; Br andphoRIN repraseniivarraeneant herabitae iy €W aryl group
or aryl Clrdmbarits palobgnzpiagndie optional |y substituted with a hal ogen atom
a Cl_6 & ki cqn d oRfdrhufd @)KONYt HESHFourd dElorurd (@xycar bonyl group or an
am no group; " represents hydrogen; R3" represents hydrogen or 15 ClL 6

al kyl; X" represents nethylene;~a" and b" both represent 1; R4" and R5"
both represent hydrogen; and erein the noiety -Z"-R 6" represents a Cl1.6
al kyl group, an aryl Cl4 rl I ouX"'(p icularly wherein aryl represents
phenyl or naphthyl), a heteRoarylNCl4 &l k ) oup (particularly wherein

het eroaryl represents 2-pyrigyl, éa"pyr( yl Ag;pyridyl or I Hindol-3-yl),
an aryl oxyC2-5al kyl group or a 20 pyrroN diryl carbonyl Cl. 4al kyl group in
whi ch the aryl noiety of the said groupsl" may be optionally substituted
with a halogen atom a Cl_6 al kyl group, %a Cl- g(l)bal koxy group, a Cl.6

al koxycar bonyl group or an am no group. é@] pendi'ng I nternational Patent
Application publication WO 02/ 26722

wherein R" represents a hydrogen atom, a Cq. alkyl group, a Cs. cycloalkyl

10 group, a Css cycloalkylCy alkyl group, an aryl group or an arylC, alkyl group
(particularly wherein aryl represents phenyl or naphthyl) in which the aryl moiety
of the aryl group or arylCy4 alkyl group may be optionally substituted with a
halogen atom, a C, alkyl group, a C1 alkoxy group, a C..; alkoxycarbonyl
group or an amino group; R? represents hydrogen; R® represents hydrogen or

15 C,s alkyl; X" represents methylene; a” and b" both represent 1; R* and R* both
represent hydrogen; and wherein the moiety -Z"-R® represents a Cy. alkyl
group, an arylC, alkyl group (particularly wherein aryl represents phenyl or
naphthyl), a heteroarylC..4 alkyl group (particularly wherein heteroaryl represents
2-pyridyl, 3-pyridyl, 4-pyridyl or 1H-indol-3-yl), an aryloxyC,s alkyl group or a

20 pyrrolidinylcarbonylCy.4 alkyl group in which the aryl moiety of the said groups
may be optionally substituted with a halogen atom, a C,.¢ alkyl group, a C15
alkoxy group, a C,.s alkoxycarbonyl group or an amino group.

Co-pending International Patent Application publication WO 02/26722

(Glaxo Group Limited) discloses certain compounds of formula (Ip)
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(daxo Goup Limted) discloses certain conpounds of forrmula (Ip) 25 O
RIN1I-1 X O11 bR R (3 a R4 z RS Op) W 03/082835 PCT/ EP03/ 03343 7
and procewo®s3/081385t hei r preparation, including processes PCT/HP&03343
preparation of enentioners of conpounds of fornmula (Ip). These processes

I nvol ve the chiral synthesis of certain conpounds of formula (lII1l1). 5
Accordingly, in a first aspect, there is provided a process for the
preparation of a conmpound of forrmulaIIlA 1 HZN 41k O]b NR (II1A 10
or a salt thereof wherein; b, Z and R6 are as defined for fornula (1)

above, an oée%sés o i Mﬂ@[beﬁﬁtld?f HeRRIMgGNETISEEE for tHecprepaationef of a
conpound o Jb" Z (XX) wherein; b, Z and R6 are
wa%

as defi neoenFB r?%?%uﬁéz% © BOrFﬂ antl of a corarggynd of formula

(XX1) O A (xXAhgse processes mvolvet syn hésls of Certain compoun

formula (I11).
5 Accordingly, in a first aspect, there is provided a process for the

preparation of a compound of formula (ll1A)

e

Z

6
R (1A)
10 or a salt thereof;
wherein;
b, Z, and R® are as defined for formula (I) above, and;
kis 1or2;
which process comprises the reaction of a compound of formula (XX)
15
N R®
HO/{ﬂF“/ ~z7
(XX)
wherein;

b, Z, and R® are as defined for formula (I);
20 with an enantiomer of a compound of formula (XXI)

0

(XX1)

wherein;
25 Ais a protected amino group and k is 1 or 2;
followed by deprotection of the amino group to give a compound of formuia
(IA).
Suitable protecting groups for amines include phthalimido.
The compound of formula (I1A) is typically prepared from the compounds
30 of formulae (XX) and an enantiomer of a compound (XXI) under the Mitsonobu
conditions as follows:



wherein; 25 Ais a protected amno group and k is 1 or 2; followed by
deprotection of the am no group to give a conpound of forrmula (II1A).

Sui t abl e WoeBes8BNg groups for am nes include phthal i m doPCThHPow@spdOUNd of
formula (I111A) is typically prepared fromthe conpounds 30 of fornulae
(XX) and an enantionmer of a conpound (XXI) under the Mtsonobu conditions
as follows: WO 03/082835 PCT/ EP03/03343 8 Typically, a mxture of the
conmpound of formula (XX) and an enantg oner of a compound of formula (XXI)
in a suitable solvent, such as tetrahydrofuran or toluene, is stirred,
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i i sopropyl.azaodic r ine, suita
5 150" G AFASEARANE liee dopicd) BanABRUPLTTA BBy T8, U7 3P

) tai . ure .. )
stirred atiighesyl phasPlineelsere Adihnediry ?tifredéﬁ‘-t'_ﬁﬁlahelsp ‘higcessary, further
phosphi ne disablvedodincarodisaiboaylater suilgblytdisepiapybazodigathedylatas tsdhern f urt her
period, thidegawbt ®Perddditing, s6itabBNEED0 Fivi,&chile ondivtainingtheime. A suitabl e

al cohol 4, Stghhgpe{t%e'g?kﬁ@d@ I 1 rzPhﬁQé R Gl RhGARRY e tdrspastard saigbly t he
concent ratl.0 % ggaé%%g%&?ﬁ IS essary, Further 15

may be. repgat ed nec
al cohol | | oS fperEhosehie Aig KGO TS S3GSTR SBAPS: ur o
suitably asdedeéftets further paiade theareaetiangpixirg isrGongenteied 9Py 20- 45 mi nut es,
t he resul twime.SAguitablé alcobs) @itablg widtiadrioy ot iso-ploBbalrcotamds ttidad add owed t o
stand, SUithé‘labHQFTn% idn Step reftatias THY I8y bWhddatdd A8ndda8sdy Ofttheri S i sol at ed
by filtyation. . %llerb LS. wash 1 Qf : hen dried in
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prot ect ed RESHPRILPRITBIC-f DitehA itablePaiodipitRRlY dB1iPdiBreEdne fespialtd  t he
conpound cadlurfyois coblad( suitebly to$5-25°G tamddbertaltowedito istand, suitabliérel.58r t he
§ em)vf'ilb thduh% aBF WhigH tifde thé BfoROE i8 Boitet By fnfrgtru;rexmmuter ;@s@se cczngdil tions
escri be . - 0Q: ?,%4% : nme. n a

further as%%@l? d%“ﬁgﬁ%'r%(%g@g% '{)dﬁquggrt%?@%?g(??%% é t 3' Ie-|c|)_r gt‘%ect ed conpound
of formH apr?ﬁepieﬂ)comerl AN y al so be undertaken in two stages, in
whi ch an i nt er nBu protectasnempednad df foonuial (KA) maybe deprateptegto yield

the compound of formula (IllA) using standard conditions suitable for the

removal of the particular protecting group, for example those conditions

described in P J Kocienski, Protecting Groups, (1994), Thieme.

25 In a further aspect, the process for the preparation of the protected
compound of formula (illA) described above may also be undertaken in two

stages, in which an intermediate compound of formula (ilIB);
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30

wherein;

k, Z, R®, and b are as hereinbefore defined for formula (l1lA), and A is as
hereinbefore defined for formula (XXI);
is isolated.



Ak b NR((IIIB) 30 wherein; k, Z R6, and b are as herei nbefore defined
for formula (I111A), and Ais as hereinbefore defined for formula (XXlI); is
i sol at ed. wo@3088682835 PCT/ EP03/ 03343 9 Typically, a m xPaT&E£Po3/013ke
compound of formula (XX) and an enantionmer of a compound of fornmula (XXI)
in a suitable solvent, such as tetrahydrofuran, C3-4 al kanol, toluene,

N- et hyl pyrrolidinone and N, N-di nethyl formam de, is stirred, suitably for
2-36 hours at a suitable tenperature,gsuitably the reflux 5 tenperature of
the m xture under an inert atnosphere, suitably an atnosphere of nitrogen.
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m xt ur e, a&owunﬁgﬁfnﬁymggm a SH@%B? i SJCﬁ as"fé‘trarﬁ]hg/%?u ?ﬁ nitrogen, for
a  suit abl Gméranel teeens, WGW@YF@WSﬁ"W\iNtﬂ’@eWM rReR d? ed, suitably

t o 20- 25C, stitred paudtablydorc8p boumd ap revitqlile repbrafyreysaitabliothe seftlixt i on of a

sui tabl e; Ct@mﬁ?rla‘ﬁ%@tof theSrHixﬁLﬁ@théﬁdnﬁﬁ)éﬁ Qﬂﬁﬁdspﬁéﬂ@eéwta-ﬂy%mﬁib ophese of f ormul a
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preparati %lt@!ﬁle@)ena@oﬂﬁ}ﬁﬁoﬂlﬁél refctiromixitra i€ iheh Bpotabj witably ez 2&25¥HNpri ses t he
react | oo Odndtng SBRBUAH o té{eamgﬁ]neg%y iddﬂléﬁbfaa SAEPRUBdRENT Or mul a (XX) .
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al kanol , ftl’rmtm)enwaSdeﬂhf}dﬂb?erOofﬁql\(ﬁnh@%d%ﬁﬁb’”waRVQl| met hyl for mami de, is
stirred, suitabAier?tivelt a 2e@polrmusfsoraiula(I8B) mapbe ptapapst it renetions ui t abl y

room t enpey, %t&&fnﬁ)ou%%??orﬁﬁla @5t atnosphere, suitably an atnpsphere of
ni trogen, ,&n aqueous wor k-up nmay
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(XXIl)

with a compound of formula (XX).
Accordingly, there is further provided a process for the preparation of a
20 compound of formula (111B) which process comprises the reaction of a compound
of formula (XXII) with a compound of formula (XX).

Typically, a mixture of the compound of formula (XX) and a compound of
formula (XXII) in a suitable solvent, such as methyl tert-butyl ether, C,4 alkanol,
toluene, N-methylpyrrolidinone and N,N-dimethylformamide, is stirred, suitably

25 for 2-36 hours at a suitable temperature, suitably room temperature, under an
inert atmosphere, suitably an atmosphere of nitrogen. An aqueous work-up may
be used at this point. A suitable solvent, suitably N-methylpyrrolidinone and N,N-
dimethylformamide, is added to the reaction mixture, followed by potassium
phthalimide. The mixture is stirred, suitably for 2-6 hours, at a suitable

30 temperature, suitably 90-110°C. The reaction mixture is then cooled, suitably to
50-80°C, and the compound is crystallised by addition of suitable co-solvents,
suitably a mixture of C, alkanol and water. The reaction mixture is then cooled,
suitably to 0-10°C. The compound of formula (IlIB) is isolated by filtration,
washed with further co-solvent and dried in vacuo.

35 A protected compound of formula (IlIA) may then be prepared from a
compound of formula (1IB) using the process described previously.

The compounds of formulae (XX) and the enantiomers of a compound of
formula (XXI1) and (XX11) are known, commercially available compounds, or may
be prepared by analogy with known procedures, for examples those disclosed in




be used at this point. A suitable solvent, suitably N-nethylpyrrolidinone
and N, N- dinethylformam de, is added to the reaction m xture, followed by
pot assi urwplhiosdsssri de. The mixture is stirred, suitably f®CTAPE3/BUW s, at a
suitable 30 tenperature, suitably 90-110C. The reaction m xture is then
cool ed, suitably to 50-80C, and the conpound is crystallised by addition
of suitable co-solvents, suitably a mxture of Cl-4 al kanol and water. The
reaction mxture is then cooled, sukipably to 0-10C. The conpound of
formula (I111B) is isolated by filtration, washed with further co-solvent
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previ ousl y: e e mers of a
conpound of  f offipLgANRoRRA)0f 5‘?{6‘”{@@4 )'S ﬁﬁ%l"c} 3’161‘3{/ avai | abl e
conpounds, Ciem.rd§91, 184(3)r 6624 by anal ogy W|th knovvn procedures, for
ex?rml esst hose THesghpuigsher Bf M@c@ﬁr{n&ﬁ%&ﬁ%rﬂ@é BFARHEBG 4% cci*ﬁ)pc(sj_manda(rj d

ref erence vance

rgani o g "'§§%E§535b@ %%&9%1%”?” aﬁ"{g%cd*gﬁéﬂd Ofhe. compound of
formil a ( 1ermayla '§A§ SW’\ %HB“HO egi/RICRIY AIGopRIC ymogification mI¥H1, 34(2),
616- 624. SreFtiutian ahmidwigrof die eorapaunehebianaulst (I1HAs)anddts @nfinode, M#ei ng t he
conmpound i prepanad by usingl DB)xtureyf dlesmahiormeslofibedmpoomd of fomxilair e of the
compoungl @oq)f. kB4 ,%céégegfﬁé)e.@db%rbbés@mbu pﬁq’éceﬁ\&éﬁhm&aﬁo@oﬂﬁéem c

nmodi ficati conmpound of

fornul a (I?qaﬂﬁ%ﬁrﬁo"ﬂ'?%c%??%gfzf‘?{ﬁv%n(%%é g %pggfd g a mixture of the
enant i oner goeddugesowalbloraye iBfthe atnul a 10 (XXI) in the processes her ei nbef ore
described. A raveordingtpdhéredapiosidedin 4 sidl fuenerespedtea sragess foetheonpound  of

formul a (ngp)aré@‘gyobgCgﬁ-@gaﬁ@gffgﬁhmg(”mspcedur es well known in the art.

Accordl g there is provided in a still further aspect, a process for the
separation of a conmpound of forrmula (I11AS); 15 HEN k' N (I1I11AS) wherein;
k, b, Z and R6 are as herelnbefo ef| for formula (I11A); fromits
anti pode whi ch process conpri s|e$¢ o f the mxture of a 20 conpound
of formula (I111AS) and its anti pode vm benzyme and a suitable enzyne
donor, such as an al kyl ester of a C4 anoic acid. A suitable enzyne

6

R (IAS)

wherein;

k, b, Z, and R® are as hereinbefore defined for formula (I1A);
from its antipode, which process comprises reaction of the mixture of a
20 compound of formula (lIIAS) and its antipode with an enzyme and a suitable
enzyme donor, such as an alkyl ester of a C,s alkanoic acid. A suitable enzyme
is Lipase PS-C "Amano” Il.
Typically, to a solution of a mixture of a compound of formula (llIAS) and
its antipode and a mixture of a suitable solvent, suitably fert-butyl methyl ether,
25 and a suitable acyl donor, suitably ethyl octanoate, is added the enzyme, suitably
Lipase PS-C “Amano” Il, under an inert atmosphere, suitably an atmosphere of
nitrogen. The mixture is stirred at elevated temperature, suitably 25-35°C for a
suitable period of time, suitably 6-8hours. The enzyme is removed by vacuum
filtration. To the filtrate is added de-ionised water, the resultant bi-phasic
30 solution pH adjusted to pH 4-5 and the layers separated. To the aqueous phase
is added a suitable non-polar solvent, suitably dichloromethane, and the
resultant bi-phasic mixture pH adjusted to pH 6-7. The layers are then
separated. To the aqueous phase is added a suitable non-polar solvent, suitably
dichloromethane, and the pH of the resultant bi-phasic mixture adjusted to 9-10.



is Lipase PS-C "Amano" |1. Typically, to a solution of a mxture of a
conpound of forrmula (I111AS) and its antipode and a m xture of a suitable
sol vent, woioBakdsystert-butyl nmethyl ether, 25 and a suit Zblr&Pavyiz4zionor,
suitably ethyl octanoate, is added the enzyne, suitably Lipase PS-C "Amano"
I'1, under an inert atnosphere, suitably an atnosphere of nitrogen. The
mxture is stirred at el evated tenperature, suitably 25-35C for a suitable
period of time, suitably 6-8hours. THd enzyne is renoved by vacuum
filtration. To the filtrate is added de-ionised water, the resultant

bi - phasi ¢ PRk Rpérétdr® hepticpdiatisit el the nbMpélaBs@lﬂéi'\ttréﬁO\l'e&yarvsCuBﬂﬁar ated. To

t he aqueou abl e non-pol ar sol vent, suitably
di chl orone “ﬁgﬁ%ﬁlgogﬁd ﬁﬁulééﬁws H adj usted to pH

C mxture
6-7. The layer sF%fraé‘yt h%@'ﬁ ?ftgfee%escq%eo‘{]rﬁgdéoﬁﬁé)éﬁgo ﬁg%se is added a
sui t abl e nenvpricagl Betheds of healing A poolifigdAoP AEPleNed forg@npie pH of t he
resul tans bleetibBsatingnhanties @anddjeistitectisaespetiveldd 03/ 082835 PCT/ EP03/ 03343

T e e AN g 1 TS
EAEBARRblod 235kl s )

descri bed onve |on nﬁt hods of heat| ng and
cool i ng may be GomPennsts, of fasmuia dynay thgn@p@&@pqr@ BBt SORP A Ples and
i ce/ salt bimtrhglardispestolioesy. Suitably, the absolute stereochemstry of a

conmpounggof f ormad gorbpdund)of Brmuld@I1NeS idacRa Wit Xesmpdundi & fé@mughown i n
formul a (I{) S). Conpounds of fornula (1A may then be prepared from

conpounds formula (I11A) as foIIows 10 The conpound of formula (I11A)
is reacted with a conpound of for JXA) L2 L4 O (XA) 15 wherein; L2
and L4 represent |eaving groups ln L2 and L4 are the sane or L4
represents a | eaving group which is nore labile than L2, to forma conpound
of formula (IVA) O 2 O L Hb N 020 I&A)IVA)

15 wherein;
L2 and L* represent leaving groups wherein L? and L* are the same or L*
represents a leaving group which is more labile than L?, to form a compound of
formula (IVA)

-
20 R (VA)

wherein;
L2 k, b, Z, and R® are as hereinbefore defined.
The compound of formula (IVA) is in turn is reacted with with a
25 compound of formula (VA)

RY—NHR? (VA)

wherein R' and R? are as defined in formula (I) above, to give a compound of

30 formula (IA).
Compounds of formulae (XA), and (VA) are also known, commercially
available compounds, or may be prepared by analogy with known procedures,



wherein; L2, k, b, Z and R6 are as hereinbefore defined. The conpound of
formula (IVA) is inturnis reacted with with a 25 conpound of formula
(VA) R NMBD308835 wherein RL and R2 are as defined in formarEr)dH3zabove, to
give a compound of 30 forrmula (I A). Conpounds of formulae (XA), and (VA
are al so known, commercially avail able conpounds, or may be prepared by
anal ogy with known procedures, WO 03/082835 PCT/ EP03/03343 12 for exanpl es
t hose disclosed in standard referenceg2texts of synthetic nethodol ogy such
as J. March, Advanced Organic Chemstry, 3rd Edition (1985), WIley
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i sol at i on comprends efifgmaia (IHR) maype prRParest by W@Cq’%‘ﬂ’?'b'ﬁnowrf © appropri ate,
aci d addi tthewa skilletisn theyartbe derived from i norganic or organic acids, 20 for

exanpl e t a[)t r atieis coRMeEres tHa@[Hed&)'?npdﬂMQ P RIrRmadRB) istdvehat es, phosphat es,
acetate enzga?t S nLg?ylnt r%%&dn@%&é ‘ﬁ?reksap%\ﬂ{J acBﬁlPB{gﬁ&&s funarat es,

mal eat e 1- hy anesu onat es, formates
or trifl ué@rﬁa&féflﬁﬁ @ra@Aﬂthgreef t he conpounds of the inventlon may be
prepared by prdtabiarsalis ofghé ckmparndsef theiprertion laredhose whinh maytbe 25 A

conmpound QfkefPmdias & iddlatiBRYor Pan@igRAtiescdrhsstnds epmpanvestion. Iff ormula (111 A)
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| ven
solve t20 for example tartrates, hydrochiorides, hydrobromides, sulphates, phosphates,

acetates, benzoates, citrates, succinates, lactates, tartrates, fumarates,
maleates, 1-hydroxy-2-naphthoates, palmoates, methanesulphonates, formates
or trifluoroacetates. Salts of the compounds of the invention may be prepared
by procedures well known to those skilled in the art.

25 A compound of formula (IA) may be prepared from a compound of
formula (1l1A) as follows.

Typically, a compound of formula (ll1A) in a suitable first solvent is
reacted with N,N’-carbonyldiimidazole in the same solvent at reduced
temperature, suitably a temperature in the range —10 - 20 °C over a suitable

30 period of time, for example 5-60 minutes. Suitable solvents include
tetrahydrofuran, dichloromethane, Cs4 alkanol, isopropyl acetate, N-
methylpyrrolidinone and N,N-dimethylformamide. The mixture is warmed to a
suitable temperature, suitably 5-30°C and held at this temperature for a suitable
period of time, for example 10-60 minutes. The compound of formula (VA) is

35 then added, the mixture heated to a suitable elevated temperature, for example
a temperature in the range 40-65°C, and stirred for a suitable period of time, for
example 60-360 minutes. The reaction is then cooled to a suitable temperature,
and a suitable second solvent, for example isopropyl acetate, added, followed by
a aqueous solution of a suitable acidic salt, such as potassium dihydrogen

40 phosphate or acetic acid. The solution is clarified if necessary, the lower



reacted with N, N -carbonyldiimdazole in the sanme solvent at reduced
tenperature, suitably a tenperature in the range -10 - 20 C over a suitable
30 periodwofo3wsasey for exanple 5-60 minutes. Suitable sol PemtEPO3/MESHIIdeE

t et rahydrof uran, dichl oronet hane, C3.4al kanol, isopropyl acetate, N

met hyl pyrrolidinone and N, N-di net hyl f ormam de. The m xture is warned to a
suitable tenperature, suitably 5-30C and held at this tenperature for a
suitable period of tinme, for exanpl &3L0-60 m nutes. The conpound of
formula (VA) is 35 then added, the m xture heated to a suitable el evated
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(1A and 4ddtonaffls éﬂé?ﬂé&ﬁbhwné}gﬁt‘ﬂ@bﬁbﬂg%nﬁﬁich% fopexsaple | f
ggf’ggpr | at ﬁydrc?c%'l ‘ii.deé‘ it P8 385 i FBYesOfhdlphhisgd o508, iAALGAQ ¢ or organi c
£§ cntrates succmates lactates, tartrates, fumarates, maleates, 1-hydroxy-2-
naphthoates, palmoates, methanesulphonates, formates or trifluoroacetates.
Examples of solvates include hydrates.

Salts and solvates of the compounds of formulae (IA) and (Ip)may be
prepared by procedures well known to those skilled in the art.

30 Suitable protecting groups in any of the above mentioned reactions are
those used conventionally in the art. The methods of formation and removal of
such protecting groups are those conventional methods appropriate to the
molecule being protected, for example those methods discussed in standard
reference texts of synthetic methodology such as P J Kocienski, Protecting

35 Groups, (1994), Thieme.

Suitably, the variable R’ of compounds of formulae (1A) and (VA)
represents C alkyl, C.5 alkenyl, C.¢ alkynyl, aryl-Y'-, heteroaryI-Y1—, aryl-(O)¢
aryl-Y'-, aryl-(O)rheteroaryl-Y'-, heteroaryl-(O)-aryl-Y'-, heteroaryl-(O)-
heteroaryl-Y'-, aryl- SO,-Y'-, Ci alkyl-G-Y'-, J'-80,-Y'-, R"7O(CO)-C,.; alkenyl-

40 Y-, Cps alkynyl-Y'-, C,g alkenyl-Y'-, aryl-O-Y'-, heteroaryl-O-Y'-, C, alkyl-SO,-



hydr ochl ori des, hydrobrom des, sul phates, phosphates, acetates, benzoates,
25 citrates, succinates, |lactates, tartrates, fumarates, nal eates,

1- hydr oxywd-031089883 hoat es, pal noates, net hanesul phonat es, POTIFRVE633¢3
trifluoroacetates. Exanples of solvates include hydrates. Salts and

sol vates of the conpounds of fornulae (1A and (1p)may be prepared by
procedures well known to those skilled in the art. 30 Suitable protecting
groups in any of the above nentionedideactions are those used
conventionally in the art. The methods of formation and renoval of such
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1 or 2) - trr acyly ¥ aakdyl ,
- C1- 6al kyl Cro 98V @a' ‘é@@%p Xp&% Y wz\s N8RS W
- Y3- NRL5R16-CON @R&@XOW@&Q@IR Goalils 1§Ozaf¥‘3 SOZCl 6

al kyl , 1EYBYasﬁﬁaie}éroaryﬂ,5Y3M3R§02he¥kyir{fé-vl\§ﬂ138©2‘£33I‘&iRyIlB‘Cf‘lNB EORRR™,Y3- NR
' 3SC2C1_6 Q’bJMﬁ”COC@“Wl‘?Wm group3; A3 Gttty flised YSa OCONRI5R16
groups, anr(rjwr'\oscyc ér?l%‘?‘lhleYercf)éﬁlerﬂ]gt 0 a
Suitably, the variable R? of compounds of formulae (IA) and (VA)
represents hydrogen or C4 alkyl.
20 More suitably, the variable R' of compounds of formulae (IA) and (VA)
represents Cq alkyl, Co alkenyl, C, alkynyl, aryl-Y'-, heteroaryl-Y'-, aryl-(O)
aryl-Y'-, aryl-(O)-heteroaryl-Y'-, heteroaryl-(O)-aryl-Y'-, heteroaryl-(O)-
heteroaryl-Y'-, C, alkenyl-Y'-, aryl-O-Y'-, heteroaryl-O-Y'-, C alkyl-SO,-Y'-,
M-Y'-, -Y'-J", -Y'-CO-J" or C,; cycloalkyl-Y'- or Cqg cycloalkenyl-Y'-, which
25 cycloalkyl or cycloalkenyl may be optionally substituted by one or more hydroxyl
or Cy¢ alkyl groups;
J', J# and J® independently represent a moiety of formula (K):

X X
NS w

m

wherein X' represents oxygen, nitrogen, NR" or sulphur, X* represents CH,,
30 oxygen, nitrogen, NR'2 or sulphur, m' represents an integer from 1 to 3, m*
represents an integer from 1 to 3, provided that m'+m? is in the range from 3 to



nmonocyclic aryl or heteroaryl ring. Suitably, the variable R2 of conpounds
of fornmulae (1A) and (VA) represents hydrogen or Cl1_6 al kyl. 20 Mre

sui t abl y,wOla/ 0883 abl e R1 of conpounds of fornulae (1A aRdT(EPA)03343
represents Cl_6 al kyl, C2-6 al kenyl, C2-6 al kynyl, aryl-Y1l-,

heteroaryl -Y1-, aryl-(Ot- aryl-Yl-, aryl-(Ot-heteroaryl-Yl-,

heteroaryl -(Ot-aryl-Y1l-, heteroaryl-(Ot heteroaryl-Yl-, C2 6 al kenyl - Y1-,
aryl-o-Y' -, heteroaryI-OYl-, Cl. 6 afkyl-S02-Y1-, MY1l-, -Y1-J1, -Y -COJ1

or C3-8 cycl oal kyl - Y1- or C3_6 cycl oal kenyl -Y1-, which 25 cycl oal kyl or
C?’ﬁl loal keny ko%&ﬁéﬂm ﬂ(%’reék&%%hﬂsto;)t h, Bitrogee m*zmmmvdrox%/l Olr Cl.6
a rou ormul a
(K)y 9 Xgﬁbg( "Fra q"é’#gqﬁq&%qng?? l¥er&ﬁWl§%ﬁ%ﬂdﬂ¥ g@beﬁﬁl}f d)E)y

1 or
sul phur meﬂém%%éﬁﬁé - -2y, e\%ﬂfiq{oaw f ﬁaryl 1?%% ﬁ m
represent sCa@alkmé@é}O@@mIKylH( LOGR alhyépYeWeanCQdNb n¢ élﬁf%r rom1 to 3,
provi deds t\“ﬂIONﬂ‘FR@ iHydidxy i@, NR'ERIT 3YE-8 YO LaKASIBED,RQT/ EP03/ 03343

15 5, al 50Y3f§ h"’ﬂf’o' WQ@ ggkﬁemﬁ@f@éCg?xé/mﬁn_'Yamwp@gﬁRmFﬂRlZOr
ot " K N
ot S TSR T o oo

-Y3-CO ar ynonocmlc@m@éhetemrxurmg Cl_6 al kyl, -Y3-COCOCL.6 alkyl, _¥3-0001e
al kyl, -Y3-W M&e@@té&y,ih@vé‘d@bﬂ%@f BMEBURENRISRILG e (AarTkEYA) 0X0,
- Y3- SO R - Y3- Sozaryl - Y3 SQ2het er oaryl ,

é%ﬂe@ ]{ éﬁ
- Y3- NRlSC% C
- Y3- NR13<:OORJ4'Z<¥ et v ?J&%Nﬁe;lsg 6°]°m&’°%é%ff° §E>§ i% guseﬁ to a
monocycl i dh%ﬁwh%ﬁmﬂe@é%ﬁ? t512 bandy q\/gp@ %@l Ra(gﬁy)m *HB Fheb@bl e R2 of
conpounds GHR{OHMS, dﬂ-lF((’I(@l)iz)@GO( W():HR CHee@Oesent s hydrogen or Cl1_6 al kyl .
FLEf erred val uggiebnéed BrargomeRde dsfehcéDtomidmy€litkhMocy £IiX) | and2§ | A)S are
ose rein % " S,
CHR (Cﬁﬁ r%%at?c Jn%%i%% ;’S@) ?I@Qarb%%hc étﬂﬁ%g%g %ﬁﬁ& erences to
monocycl | @ndaelERNGEs 1 helsroard el quf‘?f e% '8 bi cyclic
car bocycl ihetesocyetic aromatingogg eorgainingihg 9tle§0 atama srel@p@ﬁlémrealtr%en het eroaryl "
i ncl ude r efxggnERPsUIShurTREferenbes toi ‘netetdatyl’ rhat sls®by ektendett orimdlide ri ngs

cont ai ni ngef%re'%]c ﬁ(f"ﬁﬁn@t%mﬁ) néﬁ:h@ﬁét@ﬁ)c%li@%&hétf&ﬁ‘@@ ’con@ﬁﬁ( PhéBeb sul phur.
Refere% { ng{ rf/x er?&? f(?1 % ?ﬁ\ngy“ ef erences to
nono- %‘?rﬁ E??%eﬂ OET USRS QXE°0 PP %”@8 £ 3 Fhet er o
heterocychc aromatic rings mclude e.g. pyndlnyl pynmldmyl thiophenyl, furanyl,
pyrrolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl. Further examples
of monocyclic heterocyclic aromatic rings include pyrazinyl, tetrazolyl or
imidazolyl. Examples of bicyclic heterocyclic aromatic rings include eg. quinolinyl
25 or indolyl. Further examples of bicyclic heterocyclic aromatic rings include
benzimidazolyl. Yet further examples of bicyclic heterocyclic aromatic rings
include dihydrobenzofuranyl and pyrrolopyridinyl. Carbocyclic and heterocyclic
aromatic rings may be optionally substituted, e.g. by one or more C¢alkyl, Cos
alkenyl, halogen, C,.alkoxy, cyano, hydroxy, nitro, amino, W, -N(CHa)y, -
30 NHCOC; alkyl, -OCF3, -CF3, -COOC alkyl, -OCHF, -SCF3, -CONR'R?, -
SO,NR'*R® (wherein R" and R independently represent hydrogen, Cy.s alky!
or Cs g cycloalkyl), -NHSO,CHs, -SO,CHj3 or -SCHj; groups. A further substituent
of carbocyclic and heterocyclic aromatic rings may be —~COOH. Yet further
substituents of carbocyclic and heterocyclic aromatic rings may be -CH,N(CH;),
35 or one or more —SH groups, wherein it will be appreciated that said group may
tautomerise to form an =S group.
Examples of group M include tetrahydronaphthalenyl.
Examples of group W include piperidinyl, pyrrolidinyl, morpholinyl and
piperazinyl which may be optionally substituted with one or more C,.¢ alkyl,
40 halogen, or hydroxy groups.



20 atoms selected fromnitrogen, oxygen and sul phur. Exanples of nonocyclic
heterocyclic aromatic rings include e.g. pyridinyl, pyrimdinyl,

t hi ophenywo oBwszasy |, pyrrolyl, oxazolyl, |soxazolyl oX a@CAXEPNY 3343

t hi azol yl , thradrazolyl Further exanples of nDnocycIic het er ocyclic
aromatic rings I ncl ude pyrazinyl, tetrazolyl or imdazolyl. Exanples of

bi cyclic heterocyclic aromatic rings include eg. quinolinyl 25 or indolyl.
Furt her exanples of bicyclic heterocyiélic aromatic rings include
benzi m dazolyl . Yet further exanples of bicyclic heterocyclic aromatic

L ings i nfl ude Exdhy;dés)bregw@é utinode ar(tiqsmm;_cojlrgpwpeﬂkumwyl rﬂ:@mhgcyclbr c and
et erocyc t Et}paﬁ.p_rd A y one or

nor e Cl_6 ?imﬁﬁ 2@ I ke 15@5{%9@,3@%:‘8% e tond noi | cgdroxy,

nitro, 6” rWO'” ezexa @Eé Yé@ 1- 6al kyl ,

- OCHF2, S@P@'d'n SN MDY'SUIPWMMO‘ ‘K‘Wh C@iyfﬁ”wl@“dand R20 i ndependent |y

represend feydnapethien@gl. 6 al kyl or C3_8 cycl oal kyl), -NHSQ2CH3, -SO2CH3 or

- SCH3 groups. Asfdigd r&ers %?S_Frﬁ ih&8dd (4- mengaf Rrayeli-g, @dobessepgycl ic

aromatic rj.n ?ﬂi\@ cIrc and
heterocycl‘i" gr%?'ﬁ%é’fl @(P XP@ rBI M’ﬁfﬁg bé@é’ﬁq ﬁn@n@?&{c’l?ﬂ 4

groups, whéri(GiisiA-Pigetiding gyl 4 é’HP%PPBﬁ"'W gtpe tautorrerl se to
form an —SILgxrmpjrenyIEmwmaBs-1e3ﬂ (grwumldmw)rmpardanﬂad r(é@dh)@lmmﬂima-l enyl .

Exanpl e$0 (QEWNHWrirrﬁbgidﬂﬂ;-éyp|($)31dlirﬁétﬁw prp@lidnr;,a rctughcbcrrw@r@imnylmagd

pi peraz'”y A rdla 9 cﬂ? > ?; gg)g{é %;bfrﬁgg’ggﬁ

al kyl r ox : 343 16
Exar/rpl es o@ ’B?tgg pj’f”ﬁ"ﬂ (éFf I% RSN -Yp @F'P&l nzyl

pi peri di n- rzlpgrrazmr\txl@O@-@ﬁs%@&rz)dmmhow1-ybrjuﬁmrraxaﬁmbswf group J
tetrahydrqpmn@@ﬁﬂbnydrpmunlepmmhglanmyﬂenzﬁwpﬁr{yer exanpl es of group Ji1

i ncl udeq&F (cycl ¥ ihclud¥ R8I, Wnfbh¥hay be optionall
N- (et hy suI @5@1’) pi per|&§5]n I4CI>J/ I ?l!ngpyranylayanedo%lo{]gtyr ahydr ot hi enyl .

Exanpl es of" "J2 include (4- phenyl) pi peridin-1-yl, (4-COOCH2CH3) -

pi perazin-1-yl, R%fzteoseswssaoﬁ"@élwwerﬁpmpﬁs to.Bath gERight ShpinAnser i di n- 1-yi |

N- nor phol |hsry|hched(oham(eﬂ1b®ﬂ2:)rsqnn@erof thercoiregponding alkyl. It will be

(4-(3-fl uoarfbp&réwdr )r‘)at Rif@@head 10- )é'ne dof-=lidbxy EhalsoRkemetedsimilggr azi n- 1-yl

(4 pyr L@ dfed}y ée&,cg Zﬁ&/&o%rg;% fe %f?%rzd%s@c%ﬁlél et (i'n%f%'ing
(4 000H3) - tg'?lgrg‘e rsHmeles |the correspo rnga

(4- (1- pyrrol i diRrgferatiy, i ngpresenty ().} alisyidparticilarlylprppyl), Cz.s alkenyl
(4-hydr oxy(barmb@rgny Whereibrsdid C,.{ 4lkersA B)Substhiitee biy @hs o moke -COOR'’

4-(2-f banmyl I 1-yl
§3-g:|—|3 urg}é sC%% Qi C),I)lﬁb@ﬁf%z' 'é n% i t?ﬁe'?@r% rYpd &{ré\ﬂérlﬂlncl ﬁdeor

t hi onor photis Phe@?%l rfaareﬁ F V'sdf%d'%g?ﬁ 8ot group J3
i ncl ude i rxeiniAgaolyl. iFRxeREoWe %' >1 H’%(ﬁ'lojfmdazoh" tetrazolyl, pyrazmyl
pyrrolopyridinyl), aryl-(O)-aryl-Y'-, aryl -(O)r-heteroaryl-Y'- (particularly wherein

aryl represents phenyl and heteroaryl represents thiadiazolyl, pyrazolyl or
isoxazolyl), heteroaryl-(O)-aryl-Y'-, heteroaryl-(O)-heteroaryl-Y'-, C, alkenyl-

30 Y'-, aryl-O-Y'- (particularly wherein aryl represents phenyl), heteroaryl-O-Y'-, C,.
6 alkyl-SOz—Y1- (particularly wherein C,.¢ alkyl represents ethyl, propyl, -CH(CHj),
or -C(CHa)s), M-Y'-, J'-Y'-, J-CO-Y'-, aryl-SO,-Y'-, C1s alkyl-G-Y'- (particularly
wherein C, alkyl represents methyl and G represents -NR'®CO-, ~-CONR'®-, —
NR™S0,- or =SO,NR"™-), heteroaryl-G-aryl-Y'- (particularly wherein aryl

35 represents phenyl and heteroaryl represents thiazolyl and G represents -
NR™S0,-), J'-80,-Y'- (particularly wherein J' represents 1-pyrrolidinyl),
R'70(CO)-C, alkenyl-Y'-, R"NHCO-Y'- (particularly wherein R" represents
hydrogen), C.s alkynyl-Y'- (particularly -C=CH or wherein said C,¢ alkynyl is
substituted with a =OR"” group, eg. HOCH,-C=C-), aryl-CO-Y"- (particularly

40 wherein aryl represents phenyl), Cs5 cycloalkyl-Y'- or Cas cycloalkenyl-Y'-,




substituted. References to al kyl include references to both straight chain
and branched chain aliphatic isoners of the corresponding alkyl. It wll
be apprewpasmesksshat references to al kyl ene and al koxy sha&CIT/EPe3/033ser pr et ed
simlarly. 20 References to C3_8 cycloal kyl include references to all
alicyclic (including branched) isonmers of the correspondi ng al kyl .
Preferably, Rl represents CL 6 alkyl (particularly propyl), C2_6 al kenyl
(particularly wherein said C2.6 al kenyT is substituted by one or nore
-COOR17 groups, eg. -HC=CH COOH), C2_6 al kynyl, aryl-Y1l-, heteroaryl-Y1l-
(particul arvbmcrﬂ@cwhlkyleirrcyuealeemmely beejptiesatiptsabsthutad dywhe or haded yl , furanyl,

di hydr O,benﬁ‘&fij?irbr cY %Qla}ﬁ hicﬁ%%%ﬂly}ﬂllawt H'Ia?@é' optlonaIIP/
t hi oxodi hy trp gw trazo yI pyrazinyl, pyrrolopyridinyl),
aryl - (O)t- Itgipe - eteroaryl Y1- articularly wherein aryl

represents phen oraﬁaefw& ROQ‘WPSF@ pideLonlvh Faalkapdi Gis alpyyhasly|  or
i soxazol y8 Y-, thetezoargr ¥/ |,-an@)(O)carylh Y'Y Bryl-(Okthetenaaryl Y Deterbatybf@aaryl-- Y1-, C2_6
al kenyl 30 YWlhetedbat)l=(@) fbteroBI-v1-coO) Adlkenywin Erawnoar’ylhé%@eé@ﬁéms phenyl ),
het eroaryl ilﬁy, 881-¥1 @d Kk I(ﬁ%z BIW (d? ? Up@% e el n Cl_6 al kyl

- Y1-

repr esents

J1- CO Y1-, Cé{?'9¥|k@€)}£YY1Wh'CEfVC' Ky or @Oiﬂﬁ'ke('wdmﬁré petiqnally W%F‘%‘FW Cl 6 al kyl
r epr esent s by@ner meaneihy@rexspoesantakyl gIRIBCO-, - CONR18-, - NR18S02- or

- SO2NR18H) , het efepaioyd preferabil,-R'lrepleparits IaWLlJYéI hyte%mylewna@r ¥0)-35i-r epr esent s

pheny| and\rhehe”a%lc?(élk 9Pr esenk SNy Ma&%%an ngogv"ee%rsﬁsw Grof18502-)

J1-S02-Y1-
R170( CO) - %ar RS h%uylo 75 eﬁ%esgfti'tﬂtﬁ fgl "e\cf)@ﬁéqoé‘?#ﬁ?l? represents

hydr ogen), afksy! @Sﬁ@q{%}IMWﬁW h@bﬁ?'ﬂ (esgpeipllychiaibeHlwringpad dremisal,d C2_6
al kynyl i s CHyObSTHS4tBEHE-1 BHaOE @R, ~Cil eﬂ‘,lﬂ; CEgS— H@HgiZB-CquHs)zam,yl - CO Y1-
égagt 'chlsgr akolp Carth@kebin h’é'féfb %Pe%@ﬁ‘tts a@§1s§b§|¥lﬁ " ;)al k-l O(r)r
Sod keri A bty e e L o 1 o
al kyl gr ouﬁ)é“é'?ﬁi(y wéfwreze BITad RybRfifuents o rmymﬂéncwel -DHIQGHs %ﬂﬁ’ost ituted with
a - ORL7 gr eQ@NHyDYat fgthef prafemedSubstivepts df pbénydinclite 6-S@,NpL, - C2. 6 al kenyl ,
ng I6 al ky nijNmMAr ~O8HICH,),, heteragy, yd:?aSH -CONYEHHO-soae], = Y -
y 1
he%/er oaryl Q@é&l hz(%1J| ?EONTQ&E X%d % Nl@l{y%bpro%yf 'Aél/ ° Q&e@rably, R
het er oaryl I a '9’”& Kyi geﬁewmﬂrw% prejerref? omMpeUNEBEte - or C3_6
cycl oal kyl thpse WrmRar@y%ﬂeﬁﬁ %h\ﬁl-wereln anl l@hrwmsd}i]ehyllopmnaﬂycl oal kenyl
may be opt sossitdiyd Bubisd o mbeoC, datkyo (sspeciallyornethiiy, dralogeh (especikilg al kyl
groups. locr‘fisﬁnmusnrwa%e&amﬁe) (543d-eél’-|9§eﬁ GHEY, idH&SC(OQ&h%N?BPar yl -
er ilyl (O@ ?Fggroggg Fu&ﬁ anwﬁ%’grgf%ﬁreh%ubstltuénts of &enylknaxde HCB&H?, ¢l 6
and -CONH,. A yet Turther most preferred substituent of phenyl includes
SO,NH,. Most preferably, R will also represent C, alkenyl-Y'- (particularly
CH,=CH-Y'-), Cs, cycloalkyl-Y'- (particularly cyclohexyl-Y'-) and C,¢ alkyl-
SO,Y'- (particularly CHzSO,-Y'-). Also most preferably, R’ represents C,.
30 alkynyl-Y'- (particularly HC=C-Y").
Especially preferred R' groups are aryl-Y'- and heteroaryl-Y'-, most
especially wherein aryl represents phenyl and heteroaryl represents a 5
membered monocyclic heterocyclic aromatic ring (most particularly tetrazolyl)
each of which may be optionally substituted as indicated above.
35 Preferred substituents of heteroaryl include —CHs;, -CONH,, -CH,N(CHs),,
halogen (particularly chlorine), -OCHs, -COOCH; and —NH..
Most especially preferred compounds are those wherein R’ represents
phenyl-Y'- which phenyl is substituted with a ~CONH, or —CONHCH; group,
preferably -CONH,, and tetrazolyl-Y1- which tetrazolyl is substituted with a
40 methyl group.



aryl represents phenyl or naphthyl optionally substituted by one or nore
Cl 6 alkyl (especially nmethyl), halogen (especially chlorine, fluorine and
br om ne) ,wo@BIB835 CH3S-, F2CHO, CH3OC(O) -, -CN, -CF3, CFRCHEPIIIB4D-, or
(CH3) 2N-, 15 groups, and wherein heteroaryl represents pyridinyl optionally
substituted by one or nore hal ogen atons (especially chlorine) and wherein
cycl oal kyl represents cyclohexyl. Further preferred substituents of phenyl
i ncl ude -NHCOCH3 and -CONH2. Yet furtBer preferred substituents of phenyl

i ncl ude - S02NH2, - CONHCH3, -OCH(CH3)2, -OC(CH3)3, -COOH, -CON(CH3)2,
-SRCH3, 20 Cowad?éar;awf@abwy@b@an@pya SaIRylerd) Are yedreapRRy| . Al so
preferabl y.pqgl mEﬁ'@kﬁé%F‘éﬁKl@ger b)b'té(ri'@’ (€8, TérS@ﬁcﬁ%% g?rrﬁ@ﬁlérjlf larly

f d I
Péﬁriééﬁts%an”ﬁﬁg‘# 3567 B vg?ne,szmg Pielfvebly yoDRer BEGE: espogialy kyr

(especi al | ynefYlAge-) | hal ogen (especially chlorine, fluorine and brom ne),
CH30-, CHBS-, FXeEfergblyCM3Epr&ents aGbhar 25 CF3 groups. Further nost
preferred subst |Ftrg@|cgb%/, AME&Hts hBehaide - NHCOCH3  and - CONH2. A yet

sl A %e“P%éréééh%@byc%ag%“in%@,a'w“w%%b%yf’%%m o

preferably,
CH2=CH- Y' - preferbly EQQSHIORWeth&’"-eSPEQF v dregeny cycl ohexyl -Y' -) and Cl_6

al kyl - S02Y' - ( pdsct preferanly,\R'@rER ogether. witkl the nitmgen ptaeh & whitly theRl

repr esent(s araffachied %rWé‘Ml}ouF of fdrRld J*Gieréih ¥altGtrdeeN akom EERGRItEd | Y
preferred &{8 RS2 aryl-Y' - and heteroaryl Y-, nost especially

wherein ary e en s phe het roar represents a 5 nenbered
monocycl i c het e%ﬁfs ?irét ’Epa 'nge“?'}?ﬁ%ﬁr $9AF byragen pymetbylr Mesl yi ) each
of whi ch mjefe@blypRi @mﬂhR Sﬁpsftﬁ%lt hydsegen.as i ndi cat ed above. 35 Preferred

substituents of Hnefe%ibqazyépreﬁéﬁtsldébonm s@gﬁtﬂﬂ RYCHAN(GHR)EH,),dal ogen
(parti cql5a@HR7@@|q9r[g IR’ (G H2. Mbst especially preferred

d ﬁ N h ph I
co
SUbSCItuted. yit %@y& p&iﬁ%&aiés e @"*? b BRI O oo, and”
tetrazol yl SVR’ (%)&1% (G21GFO 08 CEiR) HZt)r@QaGSm%ﬂ)'&Hb@Qré@Hg)k, gr oup WO
03/ 082835 FCHA)ERAGHIBAEBH, L8R, dCE)sOYCOYCHRE aetitdrly GHHCAEHor CL_
alcr&g;le (n)arp{zeopm‘s a'm&arar@/ crbp&ch;m tasheagyaH et hyl ene, o prefﬁy: gﬂg et
prefer a%l y a bo or Pﬁ'p?és%H S%Bya"%'l ggﬁ(ﬂ(ngyl ZérF')éﬁ@’P?\? 'é%e?bl y, Y2
r epr esent sI2YP rmuﬁ— é‘iéa'E‘PSP pr??? fents iRy (OP‘?'%PEY ably, R2
r epr esent s sHiadifude@with are prynosy haimb)@?@wd)pv@ze atioany| groups), naphthyl,
Ci.6 alkyl, Cz alkenyl, CN or a 5 membered aromatic heterocyclic ring
containing 1 to 3 heteroatoms selected from O, N or S optionally substituted by
25 halogen or Cy alkyl. Especially, R® represents phenyl (optionally substituted with
one or more halogen (especially chlorine, fluorine or iodine), phenyl or 3-
CH=CH_ groups), naphthyl, indolinyl, methyl, -CH=CH,, -CN or thiopheny!
optionally substituted by halogen (especially chlorine). Most preferred R®
represents indolinyl (especially indolin-1-yl) or else represents phenyl substituted
30 by one or more halogen (eg. chlorine or fluorine) groups, particularly
dichlorophenyl, 3-chlorophenyl, 5-chlorothiophenyl, 4-fluorophenyl and 3,4-
difluorophenyl, most particularly dichlorophenyl, especially 3,4-dichlorophenyl.
Preferably, R’ represents hydrogen, methyl, COOC.s alkyl or CONR®R?,
more preferably hydrogen, COOC; alkyl or CONR®R® most preferably
35 hydrogen, COOEt or CONR’R®, especially hydrogen.
Preferably, R®and R® represent hydrogen.
Preferably, R" represents hydrogen.
Preferably, R and R™ independently represent hydrogen or methyl.
Preferably, R and R' independently represent hydrogen or methyl.



preferably hydrogen or nethyl, especially hydrogen. Al so preferably, R and
R2 together with the nitrogen atomto which they 10 are attached forma
group of Wworawsz3zd2 wherein said nitrogen atom substitut e®CTiEPO3/@3ther X1
or X2. Preferably, R4 and R5 independently represent hydrogen or nethyl.
Most preferably, R4 and R5 represent hydrogen. Preferably, Z represents a
bond, CO SO, CRIOR7(CH2)n, CHR7(CH2)nO, 15 CHR7(CH2)nS, CHR7(CH2)n000 or
CHR7(CH2) nCO. More preferably, Z repri@sents CO CHR7(CH2),,, CHR7(CH2)nO
CHR7(CH2) nS, CHR (CH2) n000 or CHR7(CH2)nCO, especially CH2CO (CH2) 2,

(CH2) 28, (CH2) 2Bpetérably) ROGAd W%@é&éﬁ@en@@ep@dﬁﬁthyﬂ&fgﬁeh@ulnthOWZ CHCH3 or
CH2C0, rmshw%%rgtwekgﬁa He\é%/gg% ﬁltri%fn et8 hafhﬁyalgﬁtac@% RagtaRably, R6
represents C er oar a group of
formul a - Y2MPEPhalpeaPibgy] f@rOAtWVO' @iﬂ’@%‘ﬁ‘%{@yﬁ% Nt PB%'F h(¥[1al |y
substituted w tHraﬁwebUrRm%emlii@&Fpg%lhenyl or C2_6 al kenyl groups),

napht hyl 5 Cl_6pajidably, K2 répresdrenydrogdd.or a 5 nmenbered aromatic

heterocyclic ri e @B@tﬁ%a 20, H&&d@ﬁﬂﬁe@?ﬁs@ﬁﬁwyﬁ?& ot ed, 5!!’()?'61’0 N or

optlonally subs

represents ggﬂlfé( %’05?968@}'5 g%‘ﬁgtc?’?lﬂ?rgajl\ﬁ F%th%r?e of aﬁ&re ha‘dogen
(especi al IB ceprepemdydfogaBr i ne or i odi ne), phenyl or 3- CH=CH2 groups),

napht hyl, i ndol PreférablyeRigpresefisth@iipgen GNethyt, Ipadishlerly hydrogen.onal | y
substityped by b?éf&%w &%E%bﬁdslryd@@b%r ARthyl, MasicuBFighedrbgeh.R6  represents

I ndol i nyl (espe Lyl ) or else represents phenyl substituted
30 by one or I:;:’re rg?glg 3 %és%m]s ?;I orine or fluorine) groups, particularly

di chl or ophenyl , P& ‘?,‘HP'Mr'bfﬂfPé‘?ﬁ‘?Psoé 1&®¥1%r ot hi ophenyl , 4-fl uorophenyl and 3, 4-
di f | uor ophenyl , Prafsrablyap tiqeagualsian idiega Mmﬁﬁerﬂymor@s@éﬁmwlwaﬂd q

3,4-dichl Oihg%@méhtly Rpefseredby1 sith theps e sesjualshindniegentrommetibyl , COOC1_6
al kyl o} ? fergBl &l 2Bl y hydrogen, COOC16 al kyl or CONRSRO nost
y

w2 RO R s bt it il

Preferably, Rl1PesferallyoX| reaessentaenydsp. nispoes eniRA ydrogen or nethyl .
Preferably, R13pasfietabiyAxiregesentd @H,| yxyoens esegen diNR'dgen or met hyl . WO

03/ 082835 PCT/ BB} r9§§47%1 aﬁogmpfn%ta rﬁn@n}iy ré&?&eﬁﬂgn Ri&er RdpPEROENE | Y
repr esegghht{cﬂt %em or 2ne g e gongh 16 together with the nitrogen
atomto sa,'tnt & HE rﬁre? ? a norphol j ne, eridine or
pyrrolidine ri n@ref%@B'écf ziFH’@WN%JP'B@@‘H“HKPWB?WW Pipgridinst- é(BI , R17 represents
hydr ogen. tetrahydropyranyl (particularly tetrahydropyran-4-yl) optionally substituted by one

or two -COOCH,CHg, -COO1tBuU, -CH3, -COCHs, —SO,N(CHj3),, -SO,CHj, -

COPhenyl or 3, 5-dimethylisoxazol-4-ylsulphonyl groups. Also preferably, J!

25 represents morpholinyl, thiopyranyl or tetrahydrothienyl which may be optionally

substituted as above (particularly dioxidotetrahydrothienyl).

Preferred substituents for J' include —CH.-ary! (particularly wherein aryl
represents phenyl optionally substituted with one or more halogen atoms, eg.
dichlorophenyl), -COcyclopropyl or -Y®-80,heteroaryl (particularly wherein

30 heteroaryl represents dimethylisoxazolyl).

Preferably, J° represents piperidinyl (particularly piperidin-1-yl),
morpholinyl (particularly N-morpholinyl) or piperazinyl (particularly piperazin-1-yl)
optionally substituted by one or two phenyl, -COOCH,CHjs, -N(CHs)2,
fluorophenyl, -CHs, -<CONH,, -COCHj3, -CH,CO-(N-pyrrolidinyl), hydroxy, -CO-(2-

35 furan), benzyl or -CH,SO,CHs. Preferably, J° also represents thiomorpholinyl,
pyrrolidinyl or benzazepinyl optionally substituted in a similar manner.

Other preferred substituents for J? include halogen (particularly fluorine),
-COOCH,CHj3, -CO-furoyl, =SO,CHs, —pyridinyl-CH; or oxo groups.

Preferably, J® represents indolinyl, particularly indolin-1-yl.



5 Preferably, R18 represents hydrogen. Preferably, R19 and R20

i ndependently represent hydrogen, Cl1 6 al kyl or C3_8 cycloal kyl,

especi al Iwyolgdssgen, cycl opropyl or nethyl. Particul arly, PRIZEPanB34R20
represent hydrogen. Preferably, R represents hydrogen or nethyl,
particularly hydrogen. 10 Preferably, Rd represents hydrogen or nethyl,
particul arly hydrogen. Preferably, b represents 1. Preferably, n
represents 0, 1 or 2. Preferably, p 20q equals an integer fromO to 2, nore
preferably, p and g independently represent 0 or 1 such that p + g equals

an int eger fromn?a ﬁ]_@stlrlsrefelrédBé@é(_ﬁ,rtﬁ@k/é(rjaﬂlesrlebérﬁﬁmfscoﬁlpogﬁﬁﬁr Ftbl y, W
represents r i id : ok | :

br of or bl 3/ RHEE A e (VS fsﬁ_*yeggﬁ,‘ﬁ%'{‘%ﬁ?%e&?;?"i i’?‘t@tﬁéﬁ’ 3yt
r epr esent s2rg-pydr @ﬁ?ecﬁ‘l"?')’dg%ﬁarlﬂb R % @ Ef Qrdis GPMRAHNGR AT o
i ndependenforyulae gHiég&XX).dIVA)nansydd) repreaent t. oCl;- axh3.dwdighlarerhenl. + n2 is in
the rangg fdspattivelyOartti thBrafishieklior,the dormpgureis e famolapgiag (9d), éparti cul arly
pi {)_erl d: P(}Ax@ é%réntstfgt rahydropyra{lyl (particularly tet rBahydropyran-4-yI )
optionally's ituted by_.gne or - SOOCH - - , - COCH3,

_ SCRN( CH3) 2, séﬁ'iﬂlllé? Sa'gﬁﬁg}?e‘%?WPOHPg\%f By ﬁimq“é’%%@wﬂ?aﬂﬁ ul phony!
groups. Al aeseptablessalilapd sahis which sy aebhe Bhyrinlogieally Rgeeptabie Byypany | or

t et r ahydr obdusafyllin W rieparagiorbef copipoands byforrsula ¢l avdipleydicepicipy e

i( ﬁglf L:jg @@@%&g@bﬁéﬂ%&ﬁréﬁ?i@@?@r@@ bid éaﬁffbﬁrsél@éjméyl bs "”‘“ﬁ?ﬁ*ﬁ“ 1; g{ | g ﬁa| Yy
subst it ut eFl@A 06%’29361’“ %%‘;Sé%]raelx é‘fgg%ﬁ{gp BC%E% '8e§'%gg®8ﬁqm'§§§henyl ),

- CCcycl opr 9fiphates Phqg@r@@mé?%?‘@é-r'%ﬂ"zﬁfﬁ?’tQ'tE"E}?SgrSfJ?C' %?i? 8% het er oaryl

r epr esent stadrates, Hymastesa pullaatgs, 1fhydioay-@biaphthpatesepalmosiess pi peri di nyl

(parti cul agleihaRbagphdiatesl foriites ofBfinbRatsttes( [ExainplgloRsblyatde nor phol i nyl) or

bi per azi gy o RELLASHLATdfe @;ﬁwfﬁqx'&Egegﬁqy&%mnéy%%pé?d by one or

X2

two phenyl, CH3, - , uor ophen - , ,

- CH2CO- ( \- PRpPRISH Ry REQFedur Wn 1¢¥)0p9 Sxi e%rt_%)a,- benzyl or - CH2SCR2CH3.
Preferably, J2 &hrooghaysihessneciicationamgrthm elginag which giipwoynlegsive or
benzazepi nydnte@piréquIak losheswibs tthé worttcomprses, amd variatianssach a&x her preferred
substi t Uenfcamg%ézeé{én& Qﬁh‘n:éﬂﬁn@%m%ﬁmnﬁ%fédd% il Yhe ht10&ibM6) a statddOOCH2CHS,
-COfurgyl, . - - LdLhyl - r f 3

repres e%smf%{)f’f PGP or E&PP iot lﬁﬁ\/eaﬂg%/ﬁi't%%%ﬁﬁ? %K( @ﬁﬁé@@%@@@%@%ger‘]

PCT/ EP03/ 0933§8P opgropp ORintRSISEs ¢Jrsédisr r ed aspect, the variables Rl and R2 of
conpounds of The following Examples illustrate the invention but do not limit it in any

way.

25 General experimental details

NMR
Nuclear magnetic resonance (NMR) spectra were acquired using a Bruker
DPX250 or DPX400 instrument.
30
LC/MS System A
The following Liquid Chromatography Mass Spectroscopy (LCMS) system was
used: 3mm ABZ+PLUS (3.3cm x 4.6mm internal diameter) column, eluting with
solvents: A — 0.1% formic acid + 0.077% w/v ammonium acetate in water; and B
35 — 95:5 acetonitrile:water + 0.05%v/v formic acid, at a flow rate of 3ml per minute.
The following gradient profile was used: 100% A for 0.7min; A + B mixtures,
gradient profile 0 — 100% B over 3.5min; hold at 100%B for 1.1min; return to
100% A over 0.2min.

40 LC/MS System B




formul ae (1A) and (VA) represent 4-am dobenzyl or

2-nmet hyl tetrazol -5-ylnmethyl, and hydrogen respectively; the variabl es b,

Z, and RowbDms/ 082885 conpounds of forrmulae (111A), (XX), (|¥VArEPana3¢d A)
represent 1, -CH2-, and 3, 4-dichl orophenyl 5 respectively; and the variable
k for the conpounds of formulae (I I11A), (XXI), and (lA) represents 1.
Suitable salts of the conmpounds of forrmula (1A) include physiologically
acceptabl e salts and salts which may Adét be physiol ogically acceptabl e but
may be useful in the preparation of compounds of fornula (1) and
physi ol ogi ™ Fhenpreanes puad(ED s aintrsi.d. Nesl@nk - elbthg W QReht & @65‘?(, addi tion
salts may Heflubeodceticadid tMvaten® Jans | | ds.. ol exanple

hydr ochl or i@t ahMWrQiérd?Mﬁér min%?é g%%%%g-ﬁ%c%cﬁgb gg‘?mﬁ'g'é%ﬁf éré?c benzoat es,
citrates, g}gg/gé%@%re Jacrates, ar LIIPlQwing [ipgar grasient war sisedd) to

1- hydr oxy- Z- napht oaf"&",espal noat es, nethanesul phonates, formates or
trifluorcacetates. Exanples of solvates 15 include hydrates. Salts and

sol vates o Guntisnfcohdifiohs ahd(difent ™y be prepared by procedures

the. ol & Moy sh o dh beRpmiarcd Ral Syl B SH R ae e a t he wor d

“conpri se' n i é?%mﬁ?ﬂg‘@s@@ﬂ‘ 'éj;') colyrpplutirg with geivente:ghmpriadng' , will be

under st odwta%r'i %{9 Tthe 2nch BI-utiQ9h agstonitriss, £t G536 TN, ian b @igRIra@ofSH@P OF group

of int eg@reerb’amu and at 6036. dkelfoliviiy GrbdiBAYPrefib $fasi RLEEY5, Broxg,t ep or group
v

of i nt eger2.00mirs retps. to DPEBIRL! @vh G, Exampl es il lustrate the inventi on but
6 NMR Nucl ear

donot Iimt it in any way. 25 General experinental details

magneti c rgﬁipﬂanc,eﬁg g’}_@i spectra were acquired using a Bruker DPX250 or

DPX400 in C . M5 System A The follow ng Liquid Chromatography

Mass Spect(F@éré'@E'yAﬁ_c@P@)n,%Xéﬁﬂmaseluusmbﬁcﬁﬂmm:@@lé@%tyfﬁﬁﬂqé 4. 6mm
A - 0. 0fO0

i nt er nal5 dlosmeted Smtioin 0V, détbetiond 28bid) RRglIEA! S fmic acid +
0.077% w v amoni um acetate in water; and - 95:5 acetonitrile:water +

0. 05%vl v f@{aﬁ GeAcid, at a flowrate of 3ml per minute. The follow ng
gradi ent pro il e was used: 100% A for 0.7min; A+ B nmixtures, gradient
profile 0EXaaind:cPrapatation obf(2S)-463.4 dithiot@RMByIfrasrpolhsi N; return to  100%
A over 0. YHnethylaminey bEryBysmethod WO 03/ 082 03343 21
20 To a solution of [4-(3,4-dichlorobenzyl)morpholin-2—yl]methylamine (6g) and ethyl
octanoate (17.2ml) in tert-butyl methyl ether (60ml) was added enzyme Lipase
PS-C "Amano” Il (6g), under an atmosphere of nitrogen. The mixture was stirred
at 200rpm and heated to 30°C. The mixture was stirred at 30°C for a further 6h.
The enzyn_"ne -was removed by vacuum filtration and washed with fert-butyl methyl
25 ethelt. Deloplsed water (30ml) was added to the filtrate and the resultant bi-
phasic solution was pH adjusted to pH 5.7 and the layers were separated. To
the a.queéus phase was added dichloromethane (30ml) and the resultant bi-
p-hasw m.lxture was pH adjusted to pH 6.6. The aqueous phase was separated
diluted with dichloromethane and the pH was adjusted to >pH 9. The layers wer,e
30 separated and solvent was evaporated in vacuo to give the title compound asa
yellow oil (2.1g, 99%a/a, 96%ee)
LC/MS (System A) R; 1.77 min, Mass Spectrum m/z 275 [MH"].

5 f:;?g:,ediie Ziz?ss)t-lgir; :; 2-{[(2R)-4-( 3,4—d|chlorobenzvl)morpholin-2—vl]methvl}—
A mixture of 2-[(3,4-dichlorobenzyl)amino]jethanol (2.038 g) and (S)-2-(oxiran-2-
.ylmethyl)-1 H-isoindole-1,3(2H)-dione (N-(2,3—epoxypropyl)—phthalimide) (2.032g)
In tetrahydrofuran (3.3ml) was stirred and heated at reflux under nitrogen 'Aftegr
21.5h more tetrahydrofuran (12.5ml) was added and the mixture was cooied to

40 3°. Triphenyl phosphine (2.793g) was added and the mixture was stirred until all




31i m Phenonenex Luna (50 x 2mmi.d.) columm, eluting with solvents: A -

0.05% trifluoroacetic acid in water, B - 0.05%trifluoroacetic acid in

acet oni t rwbe3/08283310C and at a flowrate of 1 m per m nuPeT/EPago3asd | owi ng

| i near gradient was used: 0 to 95%B over 8 mnutes. 5 Analytical HPLC

columm conditions and el uent Reverse-phase hi gh performance |Iiquid

chromat ography was carried out using a Luna 3nm Cl18(2) (50 x 2.0mmi.d.)

colum eluting with solvents: A - 102% water, 0.05% TFA; and B - 100%

acetonitrile, 0.05%FA, at a flowrate of 2nl 10 per mnute, and at 60C.

ghe fol Bo‘ghélgolﬂlrrﬁﬂllﬁgolvléﬂObiléc%r&mffez@ai%érb@xﬁét%@1m!)6Nas {Pel Qutiey 4r(63tur258 0 0%
over X nm

el uent 50 O&'S%m&%&i{n tngE%]tle C‘l{g@@? E?vhrm@qn&gram

det ect i on SHPWeDIWF™ ﬁ‘ﬁ?r B 1%? paéludatlon of

[(2S)-4- (ﬁnlaomwmm@ammatpr@pshwwefezldd@d |mrr3ﬂ%hﬁ1ﬁéeac iehzyme et hod 20

To a SO'BJ'EletIGré)\fvaé bor(cBntiatdil ehheuraingresy) Prapapoli(h2rah yak meitiey badri ne (6g) and

g;g;lma Ui ttﬁé'@@ﬁc% 't 70 atbd] tﬁn@?asb éQtedT&%d%or%t dre pRIYERI2- Mﬁsrgggﬁd The

i xt ur e \NQZE@PWFP de%?ncg%@mﬁt‘u ‘8%@‘3@8‘3&{ B%éé?ﬁp‘ﬂ%ngﬁ'@t 2\} a\%/as stirred

at 30C f orcogleflip Reandsthen aftgjea fiRRoHEN W&spr‘?%Wéﬂ cpeciede iR BEd t r ati on and

washed wi twastveashe wititlpropentyol (Zﬂrah) hrd theDairiediirs eatupct 40° o3velthewas added to

the filfg aje aRdolite(eeeyl.t ant bi - phasic solution was pH adjusted to pH

5.7 and t i .tﬂemqg 8H2; Eqﬁ§?1 % gfided

di chi-or omi MR AP SR -5 R E (V78 o @, s MY adj ust ed
Lo pH 6. 6J-9blZg aéaaizaﬁ%wmééaeiﬁ R 7?{@ HE0 it ch gt Baer oot hane.
and the pl.3vas3.88l(Ut md 71335 Xpi) 6.of Thel= B@V@ré%ré@@ (3bpdr debBHaENd sol vent

was evaporedssd1HNd VABIHA 0.885 Y4 me title compound as a yellow oil (2.1g,
99%/ a,;D6%e) LC M5 (System A) Rt 1.77 min, Mass Spectrumm z 275 [ MH].
of

Exanpl e 2: Pregaratl . 2R 4-(3 4- d|lc | ar ohenz Igm)rphol in 2
V||ITEthy| Pr Sl f o2 b D &h _'- A _.Jll i o5t

2-[ (3, 4- diAc$itirsy gb%rﬂ!z%/?))ﬂaeﬁwpblp ﬁwylmfmn@'ylmhi('}swﬁomﬂ@ﬁan 2-

yl met hyl') -113(bHi-gioha¢nbeg)in daHB:Smnmipwes hebted (37 & paxdthernpgated pht hal i m de)
(2.0329) d'rc?bv&l% \Vvﬁ‘ili‘kfgfc‘éfﬁr'étéa sﬁfhéﬁm aci 5r§r~' Thethidtié wiathed nastesef | ux under

i xtur iy 4% 2 4*8%%'6%*5 R s 02’“‘%&32225%“%%%%%9' fied and the

i Né
m xt ur e wakchipremetbgne Rml)- 889 Ampyonisy W@Q &@%7 gropwise

with cooling. More dichloromethane (10ml) was added The aqueous phase

was separated and extracted with more dichloromethane (10ml). The combined

organic phase was washed with water (5ml) and then evaporated to dryness.
25 The residue was reevaporated from DCM to give the title compound as an oil

(662mg).

LC/MS (System A) R, 1.77 min, Mass Spectrum m/z 275 [MH'].

Example 3: Preparation of [(2S)-4-(3.4-dichlorobenzyl)morpholin-2-

30 ylimethylamine — enzyme method
To a solution of [4-(3,4-dichlorobenzyl)morpholin-2-yljmethylamine (3g) and ethyl
octanoate (5.8ml) in tert-butyl methyl ether (30ml) was added enzyme Lipase
PS-C “Amano” Il (3g), under an atmosphere of nitrogen. The mixture was stirred
at 200rpm and heated to 30°C. The mixture was stirred at 30°C for a further

35 6.5h. The enzyme was removed by vacuum filtration. To the filtrate was added
de-ionised water (15ml). The resultant bi-phasic solution was pH adjusted to pH
5.5 and the layers were separated. To the aqueous phase was added DCM
(15ml) and the resuitant bi-phasic mixture was pH adjusted to pH 6.5. The
layers were separated and solvent was evaporated in vacuo to give the title

40 compound as a yellow ail (1.0g, 98.9%a/a, 94.8%ee)




22 the solid had dissolved. Diisopropyl azodi carboxylate (2.1 m) was then
added over 12mn maintaining the tenperature at <7. After 2.25h the

m xture VWO 03msiIsesved to warmto 22. After 5.3h nore tri pheaygroseshs ne (121
ng) and diisopropyl azodi carboxylate (0.09m ) were added. After 22.5h the
reaction 5 m xture was concentrated to near dryness. Propan-2-ol (12ml) was
added and the concentration repeated, this was repeated once nore. Mbore
propan-2-ol (12m ) was added and th@3m xture was heated to 70. After 0.5h
the slurry was cooled to 22 and then after a further 2h the product was

col l ected. Jhe (lgggtem/\ﬂ)th\/\ﬁ$‘hﬁmq WMdsB Speepannzelr5(MM4n ) and then dried in
vacuo at 40 to give the 10 title conpound (2.622g). NVR (DVSO d-6): 1.938

(11-1) d of d, JZ1L Oz, 8. 8z, 08 (J1-1) d of Hz, 11.3Hz;
2.526 (1 Hpx : tiongaf 2-{(gf #M—BP@E@MMM&M3 3. 88
(7H m 7:&1:&9@@@11&@’:@"1@2\]82& 1.9Hz; 7.558 (11-1) d, J=1.9Hz;
7.685 (15 K mfikturde} 22[t1k4 d70h8ﬁ&eﬁ1éﬂ)amﬂho]éﬁ1aﬁbl€(pwgig) aml (8h-2-(oxiran-2-

LL25) & (i 6h HAEARGAZULAORL AR Ny 23 ebb iRt haifnftes (g egrol
2 L S T S e

1,3(2 di
droE)va)se vd2:5h ﬁ@é‘iﬁ'ﬁﬂ?&éogﬁfﬁﬂﬁﬁqgaaélcﬂa'(g?d%@) tetrghydrefsanur e was t hen
heat ed 20 (asoaret).| Ukphehlyt gosgBihe (348g) was bilded andcthemeixtweeswaostired t o 22 and
then traptem ¥ B softt Y 91‘596]%&1%% obiEi)to 5888, Amoni a sol ution (7m) was
nen e 5t B0 g T o8 LD AP bl e acid
(10m ). THemperAKrA&H<1 %rggﬁ TRIXHIRY éS%@émﬁ%%%hZ% I shigedforsM) and t hen
evapor at edr rteaedctyamerelxturéWa&'henoeeh'atédé)y\mlllama@dmtmihrm oh2800mlt o gi ve the
tSIpEal:'?r Conn\ﬁétﬂgncﬂ@%nﬂ J Was 66NN ‘E;Iég%%g;rng; lﬁﬁ)gué’tbd ® a Yoldrherdfn, Mass

f(2S %‘ ror 0 2?1”2 Eh q et Ryl 8 heated to 5%2 me met hod
Tf) a) sol utAfish 0719*5 hithe ¢ “{ﬂ C,OHPIS 19 thsp Bﬁ‘c’)r gﬁ"@ %ﬂ]%tq’i %e (3g) and
et hyl octmlectét’é& gh@pea wawash%ww rrmawl (261 20mI] Fuhien deed @dded enzyne

Li pase PSacuo Anaorad give thédlle camsteindds2@adgpsphere of nitrogen. The m xture
was stirred at 200rpm and heated to 30C. The m'xture was stirred at 30C

for a fyrther 56P5h 'I,;heo 5. 3F A6 rog pacuum filtration. To the
filtrat® eeigRgreparation. ol gdiaiecl(s. a0l HeeSfesul t ant  bi - phasi c

sol uti on rSroxvetid)amingl? ;'T- propyg-Tdpigoindaler h3@Fe-digBee separated. To the
aqueous pHl'amesulatboraofcmm,@Gd%hlc(rdlfﬂfdzyl)amldolelﬁranpb(gmgt) antetrbiydodfasne m xt ure was
pH adj ust qg 2t Al RHhdded (SP&oxiran-2-yimethyl)-1H-isoindole-1,3(2H)-dione (3.1g)
with stirring, under a nitrogen atmosphere. The mixture was heated to 90 °C
25 over 1 h, then held at this temperature for 18 h. Further 2-[(3,4-
dichlorobenzyl)amino]ethanol (0.14g) is added, and the reaction mixture heated
to 90 °C for a further 5h. The reaction mixture is cooled to 22 °C, and
diisopropyl ether (21ml) added, and the product isolated by vacuum filtration.
The filter cake is washed with diisopropyl ether (3 ml) and dried in vacuo at 40 °
30 to give the title compound as a white solid (4.79g).
LC/MS (System B) R; 3.85min, Mass Spectrum m/z 423 [MH']

l\l_\

Example 6: 2-{(2R)-3-[(3,4-dichlorobenzyl}(2-hydroxyethyl)amino]-2-
hydroxypropyl}-1H-isoindole-1,3(2H)-dione (alternative method)

35 A suspension of of 2-[3,4-dichlorobenzyl)aminojethanol (10.0g) and (R)-(-)-
epichlorohydrin (3.6ml) in 1-propanol (2.5ml) was stirred at 15-25°C for 20h. The
mixture was diluted with methyl tert-butyl ether (50ml) and treated with 2N
hydrochloric acid (50ml). The layers were separated, and the organic phase was
washed with further 2N hydrochloric acid (20ml). The combined aqueous

40 phases were treated with 10N sodium hydroxide (17ml) and extracted with




| ayers were separated and sol vent was evaporated in vacuo to give the title
40 conpound as a yellow oil (1.0g, 98.9%/a, 94.8%e) WO 03/082835

PCT/ EPO3/W8348828283 LC/ M5 (System A) Rt 1.77 min, Mass Spe®CTEPOINIBLRT5

[ MH#]. Exanple 4: Preparation of

2-{f(2R)-4- (3, 4-di chl orobenzvl ) norpholin-2-yl I nethyl}- 1

Hi soi ndol e-1,3(2H)-dione 5 A m xture of

2-[ (3, 4-di chl orobenzyl ) am no] et hanol 28400g g) and (S)-2-(oxiran-2-
ylmethyl)-1 Hisoindol e-1, 3(2H)-di one (N- (2, 3-epoxypropyl)-phthalim de)
(399. 60)  insthybtieneyl 6GEE NI, Wasrthet 10N eddiamchydeadded 3al) i33adtedC under

ni trogen. Afifer 3 ab& Qi Was e‘!&@éct@@ﬂltl@%ét%l F&Q&Jtﬂ%é} porigd Wi th

t et rahydrofuran %%Focsga}lﬁﬁ)}afgsﬁ@é%a%ngéﬁln% %ﬁ&g&ﬁ/}@ea ed and the

mi xture wasN&seqPy en cooled to

5-9C. Di i euseafAiedicoan eihr Bk eadiuted vaniN) \ﬁﬁﬁet!‘w&%ﬁmaﬂi‘&@o( BU‘B@“ doni n
mai nt ai nbnigedtébwith potassiamuptghaimide] (3, 39Th§helmottuneeNa961®at@:’rﬂ¢eah gb 21-25 and

stirred fof 1o?c5$bo|ethB%o°@@ﬁa iditedwith ULRopa®| @URTEAID Wated(Soyixi stillation to

a final voju eqznﬁoog&“ég furtP/&I\D&QP 20 6%%@%%1 c@ﬂg?ﬂxt%%éé“e
concentratlon re hanal 2000m ) was
added and %W%N@h@#@%%ﬁ@ﬁ éfti[rz%?é %rob@w_gﬂ@ tﬁﬁ q (vvas C02)| ed
to 18 and hyueoxypfopgh-1&-isoindeier!,3(2H)-dipre. pramu@penm&weépp@l@@éUO The bed was

washed Wt sPorRbREEDby figutictOfialyasred vitheguesusetipiapanslde nadoati). 4det 0 gi ve the
title Conp%%fggj%@ﬁ?ﬂ)/a L%Oatﬁéa@l@e fPle s ERAPBLALES Qflvhlte solid (7.5g).

2-{(2R)-3 hydroxyethyl'yam nol - 2- hydr oXypropyl } -1
H-i soi ndol e-1, 3(2H) -di one To a sol ution of
2-[(3, 4- di Exe ale R fyex A1 24 RbrAr(SAadldﬂnrobwavBmpgqmm_aﬂumgm}(G 2nm) is

added (S) - PH{spifidorat 3(H)rdidrieyl ) - 1 H-i soi ndol e-1,3(2H)-dione (3.1 g) wth
stirrings N@gﬁfenéloﬁ'otf DA -ﬁgﬂﬂ%ﬁr@ee& K2R EFdakS/@thy@a‘-?mhﬁ]aé-ed to 90 C 25

1 h, hel E
ai ohi or obelsiPyRiRPErahdp qgﬁi%eg thec el 2t EoneVRhSEE B STof, o v e
heat ed tomgeiratbyﬂ&furani(%ﬁm'hws 'i°8r? mxture is cooled to 22 C,
and di i sogiisoprpbylezduicarfcxylate §2.@tholeia, tefea’rd’dtdfurapr(&m)@t 8118 averd by vacuum
filtrati 0n18mﬁﬁh¢hélréé®rnt wak fnsed Wtha@trahyadmﬁdanwﬁlf) apydl themivatre( 3 nl) and
?Ell %j | QO A8 15%8%3%“@ Y@- &Hﬁﬂmy eTFgé)ﬁctr Wﬁ?"‘ Wg\%lie Sfl ! CI;xarrpl e
6 20 R coycmt B ISP ERG: 31T SR RRRBIFR DY PN Bt 5o
hydroxypro@ﬁlp}-TDGHUBMW%Sﬁilr@@2%3%n'6ﬁéth(saqeﬂ@ﬁf?é@rﬁv@3qm‘ﬁc?d) 35 A
suspensi oM@t gver Wrhd, dndihelllaothibienpgtapasiforojaeihambe pfdddcDgys and (R) - (-) -
epi Ch' or ohyikLtBg b fiftrilidn, Washe@ WRR2AMNE] fétraiib) gm aHdidrie8 ¢h Mcudit 25C f or

20h. EQA ﬁ]){[ Qive the itle co#éo%%d\gs am%tsm‘é (AE 68 butyl ether (50m) and

treated

Description 1: Preparation of 4-({{({[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-
yllmethyl}amino)carbonyllamino}methyl)benzamide benzenesulfonate hydrate
A solution of [(2S)-4-(3,4-dichlorobenzyl)morpholin-2-ylimethylamine (5g) in THF
30 (10ml) is added to a slurry of N,N’-carbonyldiimidazole (3.2g) in THF (30ml) at 5-
10 °C over ca. 10 min. The mixture is warmed to 15+3° and held at this
temperature for ca. 15min. 4-Aminomethyl benzamide (3.0g) is then added, the
mixture heated to 60+3° and stirred at this temp for 75 min.
The reaction is cooled to 22+3° and isopropyl acetate (40ml) added, followed by
35 a solution of potassium dihydrogen phosphate (6% w/v, 40ml). The solution is
filtered through celite (2g), the lower aqueous layer is removed and the upper
organic layer washed with potassium dihydrogen phosphate (5% w/v, 2x40ml)
then water (40ml). The organic phase is distilled at atmospheric pressure to
remove THF and leave a slurry of 4-({[({[(2S)-4-(3,4-dichlorobenzylymorpholin-2-
40 yllmethyl} amino)carbonyllamino}methyl)benzamide in isopropyl acetate (ca




hydrochl oric acid (50m). The | ayers were separated, and the organi c phase
was washed with further 2N hydrochloric acid (20nml). The conbi ned agueous
40 phaseswoap@sisseat ed with 10N sodi um hydroxide (17nl) amdTaPs/estEd With
WD 03/ 082835 PCT/ EP03/ 03343 24 methyl tert-butyl ether (50nil). Further 1
ON sodi um hydroxi de (3m) was added to the aqueous phase, and this was
extracted with nethyl tert-butyl ether (20m ). The conbi ned organi c phases
were washed with water (40m ), and ti®n concentrated to an oil. This was
diluted with N, N-dinethylformam de (30nm) and 5 treated with potassium

pht hal i m dgghB. 3505 is dbRedioBoH3e aM@Bopepassl (30mi) Bhadaled, fblldiad e ed to 80C

and di | ut eg i gﬁsﬁam%ié@m ik 43085, B e Alile €001 1 g Lo 60C

21 (2R - 5 (e e Bhsan @fﬁér(ﬁgﬁ?ﬁww cec i authent!

hydroxyproprgchlp:oppnm)mmmhazﬂ@neﬂm NisA arbvmél apspErndRenzaNigd ol ed to 0
10 5C, ISOh?er@ dnyl ddelitat @pt3sroelin wWalsé echteits hreacpotertto (-3ppograthol (2 x

30m ). The héjfll'té?@ ké‘ls‘(ﬁéé‘ﬁ@d @Wthﬁ% Dq Hixife bhGopropjie conmpound as a
white sol | gatg |%?:: yﬁ@%@%&@%ﬁ{g nI%;d_n [H(acuohat F?+5° to give the

2- 2R) - 48
H- |{ [S(()I nZ:IoI mcmmmundmscﬁqélhigsﬂll nsi on of
2-{(2R) - 3- NMR @Mﬁ;@rd-@)r D184 & ¢AH))Lr@adly 8r00x§.46 kKGHI) ran8.663 (2H) m; 4.025

hydr oxyRp }créf'aL s A2l e5Hz; A(2HI)(1d) @@9%54@)5 (@H;imt 6ioabeTH) tphOSphl ne

(3.579) n a
dii sopropylr} ig %’%r‘ﬁh?ja?’ég%én%?% E’S ﬁﬁé}éﬁ@igﬁ'—ét’ 8- 13C over
18ni n. The’# é%'i’?tm\[\%%‘Z?P‘?é‘é R %A K55t(s1 frlan o3 AHg t he

m xture 207828 (AHrmed o1 d(115 beB0 w1 PBS( Hy b@édﬁdNHﬂ hour. The reaction

m xture was concentrated in vacuo to a paste, and resuspended in nethanol

'Eg(r)rgea a?ta- Dol T#he -ét&l l];,?',\f\zﬁ(z\éﬁﬁ (§§4'J|érﬁ€roﬁé}ﬁzc\(§%“ Ph?g Eglms)erature for
40m n. Them metvii-N {4 ‘ﬁEH%‘famw"j M washed with chil | ed

met hanol  ( ABwspension er1r[é2:5)r41(3fhd@B'O&?tb926’|)m§’fl?h9“512\7ﬁél“ﬁeﬁ@/'?mtnpé ‘donpound as a
whi t e sol i galf WitBgxrtaidesaid (70y) brwater B6@paad dichloodmethane (420ml) was

4| I(Erfe'g Ef ( Zg%n t%g(/vg’thé’s% S01BUS BRATOMIA MBRPRR LN PR - The aqueous phase was drate A
}s/ol uti o%b %’f% gﬁg& d'%q%rﬁﬁ%sﬁ%g %W%a%g?o'n&g P%ﬁarﬁ? ney( 5g) in
THE 30 ( mﬁ{e)W@S@eQdu@qu o @0y lhg O@Ianr@ QiU @ar"ﬁﬂﬁﬂ“)é?f P‘Qé (3.2g) in
THE (30n1 ) valtms; dit@edivitvtetralbdrofiGam@A0miTaed rdoencerdrated tadewwdlume. 153 and
Pﬁleg g; dte gms sb@ﬂ&ﬂrﬁbtﬁéi@df@ﬂraﬁ&vas%b@to élsmene.matohyérbbgnz?m def E, ? gg) rr: f,
0
The T ea E:,' g:hrB ngol%%g%j’ ?2 Pans@gSrﬂ gvér;écari(gﬁg LIHog, T?lggd f ol Coned
by 35 é s ‘frPdY?SdYarH@fjgg L]ﬁ&g W%"@Q@ . The
sol uti on i added over 5min, and the mixture was stirred for a further 20mm at 10 15
(2-Methyl-2H-tetrazol-5yl)methanamine hydrochloride (25.2g) was added, and
the mixture was heated to 55-60°C, and held for 5h. Tetrahydrofuran (200mi)
was removed by distillation, and the mixture was cooled to 40-45°C. The mixture
30 was treated with 12% aqueous potassium dihydrogen phosphate (350ml), and
the aqueous phase was removed. The organic phase was diluted with ethyl
acetate (175ml) and washed with 3%w/w aqueous sodium chloride (175ml). The
organic phase was warmed to 40-45°C, filtered and washed with tetrahydrofuran
(70ml). The solution was concentrated to low volume by distillation, diluted with
35 isopropanol (595ml), and concentrated to low volume by distillation. Further
isopropanol (770ml) was added, the mixture was heated to 75°C and cooled to
60-65°C. The solution was seeded, heated at 30-60°C for 18h, and then cooled
to 10-15°C. The product was isolated by filtration, washed with isopropanol and
dried in vacuo to give the title compound as a white solid (54.4g).
40 LC-MS (System A) Rt 2.21min, mass spectrum 414/416, MH+




filtered through celite (2g), the | ower aqueous |ayer is renoved and the
upper organic |ayer washed with potassi um di hydrogen phosphate (5% w' v,
2x40mL) wben/oses®er (40m ). The organi ¢ phase is distill esdCatErayosgpheric
pressure to renove THE and | eave a slurry of

4- ({[({[(2S)-4-(3,4-dichl orobenzyl)norpholin-2 40 yl]nethyl}

am no) car bonyl ] am no} net hyl ) benzam de in isopropyl acetate (ca WO 03/ 082835
PCT/ EP0O3/ 03343 25 60ml). This is cogbed to 503 and isopropanol (30mL) is
added, followed by an aqueous solution of benzene sulfonic acid (32% w' v,
1 Or). The mxture is cooled to 223 over ca 1 h, seeded with authentic

4- o) .
am(%g{cgg%ﬁ?éorrf 2 etz f jed¢ar- 223 for 72 h.

The conte n & ¥ 1 h andflltered The filter cake is
washed wi t/hsduwn10f®5-l?hﬁwl12hH@treaqu -2opresiglacid@B82g kiniNsBpr opyl  al cohol / wat er
(2.5m) @ruimdmymﬂmamd@a(zm) @ide? bffrotyen giay retifed withi 04(Bazaivepaotridzaks a whit e

solid (6. 9 NN 'i%ﬁ% hﬁ m nmhé%ﬂh&ro h&ale (O?’!ﬁgg)arﬁiﬁﬁl (5H) m 3.676
2 4, 5Hz . 5. 9Hz:
{ ?I:D76m(2H) 'ﬁ?prep (0139m9f%”°e‘>“f—919 L7 ol 7 50 (6H) m

7.486 (1 H;lchﬂor@benzyl)mewhgmmz-yﬂmthfnamwed@ié1 OH '{g'[%ﬂfﬁélf%”@m'%onat e];
7.756 (1 Hpnth, ark-Be Jhixture’wBd Btirted at)228C fd? 4aHEhe sdvé}ﬁﬁlaézemomd i@. 918 (1 H)
broad s{0 9380 ﬂdﬁ%r@&@@é’dés&l%ﬂ"‘& etf?y'@aé&ét@rﬁmhl OTheZolltiogR@isat i on of

(N‘Z{ ];n(etzﬁg/l %g W g;@lb %@Fe)%ﬂé ﬁgggﬂﬁc dA%H?)hB %i%ﬂohﬁ?tsg% éted\laqueous

1-[ (2S) - 4-Sogium RydEpa sy G5eeAR e MIRAaEaNd - 1 salt with
D-tart ari cevapordted70 gclion Pueification Bﬁﬂmﬂ) cfuma@gtﬂmhmoomirpa Qﬁb(l\/(emo m) was
treated wig3pspefit umﬁlémyaamgtbafomﬁmmymtursﬂcﬁfbftﬁémeesamamwmhase was 20

washed t\@thfcﬂ%t %&hefé' g ,pudna%ﬂawh. l.aa@_é i ned or gani ¢ phases

wer e was ani c s "concentrated to | ow
vol ume, ditGt&df tFW'{‘)et g L'}’Faéﬁs% ncentrat ed to | ow
volune. This solution in tetrahydrofuran was added to a suspensi on of
carbonyl diimdazole (29.8g) in tetrahydrofuran (455m ) over ca 20mn at O
- 5C. The 25 mixture was warned to 10-15C, and held for 30m n. |sopropanol
(21 M) was added over 5mn, and the m xture was stirred for a further

20m n at 10-15C. 1- (2-Methyl-2Htetrazol -5y1l) met hanam ne hydrochl oride
(25.2g) was added, and the m xture was heated to 55-60C, and held for 5h.
Tetrahydrofuran (200nml) was renoved by distillation, and the m xture was
cooled to 40-45C. The m xture 30 was treated with 12% agueous potassi um

di hydr ogen phosphate (350m ), and the aqueous phase was renoved. The
organi ¢ phase was diluted with ethyl acetate (175m ) and washed with 3%wW w
aqueous sodium chloride (175m ). The




organi ¢ phase was warned to 40-45C, filtered and washed with
tetrahydrofuran (70m ). The solution was concentrated to | ow vol une by

di still atwor3/osisBut ed with 35 i sopropanol (595m ), and comcemPoxoBadito | ow
volune by distillation. Further isopropanol (770ml) was added, the m xture
was heated to 75C and cooled to 60-65C. The solution was seeded, heated at
30-60C for 18h, and then cooled to 10-15C The product was isol ated by
filtration, washed with isopropanol &@Yd dried in vacuo to give the title
conpound as a white solid (54.4g). 40 LC-M5 (System A) R 2.21 mn, nass
spectrum 4¢4idd 6, M+ WO 03/ 082835 PCT/ EP03/ 03343 26 Description 3:
N-ff(2S)-4-(3 4-Di chl orobenzvl ) mor phol i n-2-yl | et hyl } - 2- ( 5-

phenyl - 2H-t et r aazol cetam de A so

(5 pheny| - bii 1 ohesccssp Yor §f plsBataten 267 Borbo BB ormAUNAS di met hy f or mam de
(2nml) under nitrogen was treated with O (7-azabenzotriazol -

1-yl)-N, N, N N -tetranet hyl anmoni upy hexaf | yorophosphate (0.152g) and N, N

di i sopropyl et hyl am ne (0. 139rri_|%$,e ?y a solution of 1-[(2S)-4-(3, 4-

di chl or obenzyl ) nor phol i n- 2-yl t hanpm nigl{ 0. 110g) in N, N-di net hyl f or mam de
(3nml), and the mxture was stirred aN22€ for 4h. The sol vent was renoved
in 10 vacuo and the residue dissolved Nn et hyl acetate (20nl). The sol ution
was washed with 10% aqueous citric aczd 20ml) brine (20m), saturated
aqueous gsodi um hydrogen carbonate (20rrfLR a(rmx brine (20m), dried (MySOH)
and evaporated in vacuo. Purification by f gh chromat ography on silica
gel (Merck 9385 eluting with ethyl acetate, followed by trituration of

t he resul t am syt geof: 15 with di et hyl ether, gave the title conpound as a
white sol i ¢hé@inl84g). LC-Ms (System A): Rt 2.85nmin. Mass Spectrumm z 461

[ ?/leﬂar aV\D003/ g82$§&re?éﬁﬂ EBogd Q?é"éoz, 2:72”% B (@H A:H@?Rtess for t gg 1A
5B R0 PRI Qo e e i ().
(CHZ) ., CR1OE§O Ha)n;
R represents Cis alkyl, C. alkenyl, aryl, heteroaryl, aryl-C,¢ alkenyl-, -
CN or a group of formula =Y?-J?,
R’ represents hydrogen, C alkyl, CONR®R® or COOC, alkyi;
15 aand b represent 1 or 2, such that a+b represents 2 or 3;
n represents an integer from 0 to 4;
M represents a C, 5 cycloalkyl or Cs g cycloalkenyl group fused to a
monocyclic aryl or monocyclic heteroaryl group;
J? represents a moiety of formula (K):

X X
\?} (K)

m

20

wherein X' represents oxygen, NR" or sulphur, X? represents CH,, oxygen,
NR'2 or sulphur, m' represents an integer from 1 to 3 and m represents an

25 integer from 1 to 3, provided that m'+m? s in the range from 3 to 5, also
provided that when both X' and X? represent oxygen, NR"", NR"?or sulphur, m'
and m? must both not equal less than 2, wherein K is optionally substituted by
one or more (eg. 1 or 2) -Y’-aryl, -Y*-heteroaryl, -Y3-CO-aryl, -COCa cycloalkyl,
-Y3-CO-heteroaryl, -Cy. alkyl, -Y*-COOC,; alkyl, -Y3-COC, alkyl, -Y3-W, -Y*-

30 CO-W, -Y-NR™R', -Y-CONR"R", hydroxy, oxo, -Y*-SO,NR"’R™, -Y3.80,C,.c
alkyl, -Y*-SOsaryl, -Y®-SOzheteroaryl, -Y*-NR™C, ¢ alkyl, -Y*-NR'*S0,C, ¢ alkyl, -



10 CHR7(CH2) nO, CHR7(CH2) nS, CHR7(CH2)n000, CHR (CH2)nCO, COCHR7(CH2)n or
SO02CHR (CH2)n; R6 represents Cl-6 al kyl, C2-6 al kenyl, aryl, heteroaryl,
aryl - C2- owelokesagbs , - CN or a group of formula -Y2-J3; R7PCEmPe¥EIILS
hydrogen, Cl-4 al kyl, CONRBR9 or COOCl_6 al kyl; 15 a and b represent | or
2, such that a+b represents 2 or 3; n represents an integer fromO to 4; M
represents a Cm cycl oal kyl or C3% cycl oal kenyl group fused to a nonocyclic
aryl or nonocyclic heteroaryl group; 2B represents a noiety of fornula (K):
20 m X1 m~~-A2 (K) wherein X1 represents oxygen, NR11l or sul phur, X2

r epr esent s YENR"*conBER', -YWRRIR'*c0CRIf phtyP-OCONRER Sagroniss apid nt eger from 1

to 3 and 3 rovided that ml+n2 is in
t he rangeng?ﬁ&] ﬁ,%@ ?oé‘ﬁo%ézc)?d;l&g%ﬁér &Pﬁ%’ﬁé@ p nd X2 represent
n

Y resnb v
oxygen, NR11, NR1Z o yB%"[ﬁ er% yUgedl O &ss t han 2,
wherein K Bglkrﬂptl onaIIE/ substltut ed by one or nore (eg. 1 or 2) -Y3-aryl,

- Y3- het egoar yl , ® trdg bendeBiCBeBesant hydrbgar or Crc¥lkyCar RBtaaded? vyl , - Cl- 6

al kyl , - Y3y %@mﬁth%&mm enYé)tomgjwh@:hé}h&Yéne atthdnely may fordfa CO- W - Y3-NR
15R16, -Y3 - Y3-'SO2NRLSR16, - Y3- SC2CL-6 al kyl ,

_v3- spar y[Mon éé @é%eé@éeooa%fm" N4R13C1- 6 al kyl . - Y3- NRI3SCRCI- 6 al kyl ,
WO 03/ 082835 PCR/ @@ﬁos@&eendmﬂ)@mﬁeféwpe_m@mah NR13COOR14 or
- Y3- OCCONR15R16 Wf mppssentsradsateratespr unsalufated, ueecaromatic sridmoayicsred aryl or

Eeg er oanpl rikd Bdhtailf®g Haaueelalﬁanof{ihete%%m&aeaedfrBAcAmtnsgtepe H:drﬁ (r]I epr esent
ydrogen o ydr ogen or
Cl.6 al k |£”'§}L§1‘%‘ﬁ'°ﬁ%wﬁ’85@‘%§'¥ &l‘eﬁrﬁ?}ér Pas "&?ﬁé‘l‘e’ﬁeﬁ BENESY, i o t hey
are attach%r(?”Pr%t form a_ norpholine, piperidine or pyrrolidine ring; R17
and R16 |ndepenMeM Iayldr\(emd@%merfﬂymmgﬁﬂmtarbOOHOGa@rdeloffMﬁmlﬁaf esents a

sat ur at ed @HACFRERYCALAWheTein- mmﬁlﬁd@eﬁd@mmeméenthrdgagocgm ai ni ng

bet Wee”ﬂfh QIRﬂ o?l#"%h&@%é}ffﬁgétﬁéﬁﬁﬁrﬁﬂe Cm@h%&ﬁgﬁ Pnch%%@ afthchedul pPhur,

ti bst it “Ayd
O oups: VAIOTYZ Grr Il AP oA 9 LR EREE Ly BRI Br AN RoB o 1 of mul a

from 0 to 5 wherein p + g is an integer from 0 to 5;, and;
kis1or2;
which process comprises the reaction of a compound of formula (XX)

20
H R®
Ho/Hb\/ ~z7

(XX)

wherein;
b, Z, and R® are as defined for formula (IA);
25 with an enantiomer of a compound of formula (XXI)

o)

(XXI)

wherein;

30 A is a protected amino group and k is 1 or 2;
followed by deprotection of the amino group to give a compound of formula
(IHA).

2. A process according to claim 1 wherein an intermediate compound of
35 formula of formula (l1IB);



(CH2) pCRRA(CH2) g wherein R and Rd independently represent hydrogen or Cl-4
15 alkyl or Rc and Rd may together with the carbon atomto which they are
at t ached woroaioses@3 8 cycl oal kyl group, and p and q i ndepemlrdEmPhy033epr esent
an integer fromO to 5 wherein p + gis an integer fromO to 5;, and; k is
1 or 2; which process conprises the reaction of a conmpound of formula (XX)
20 R6 HO L Jbv Z (XX) wherein; b, Z and R6 are as defined for fornula
(I''1A); 25 with an enantioner of a c@fpound of forrmula (XXI) A ~L "J k
(XXI') wherein; 30 Ais a protected amno group and k is 1 or 2; followed
by deprotection of the am no gr toOIQ' & compound of formula (II11A).
2. A process according to clail b e an i nternedi ate conpound of 35
formula of fornmula (1116); WD 03/082835 / EP03/03343 29 A4k OH k b N
Z~R6 (1118) wherein; k, Z, R6, an e as hereinbefore defined for
formula (I111A) inclaiml, 5 and Ai's a protected am no group; is
isolated. 3. A process for the prepar@{i on of a conpound of formula (I11B)
as defined in claim2, which process cBnpri(sﬂ@) the reaction of a conpound
of formula 10 (XXIl) 0 O ~,

wherein;
k, Z, R®, and b are as hereinbefore defined for formula (ll1A) in claim 1,
5 and A is a protected amino group;
is isolated.

3. A process for the preparation of a compound of formula (11IB) as defined
in claim 2, which process comprises the reaction of a compound of formula
10 (XXI1)

O

oA\

OXXH)

with a compound of formula (XX) as defined in claim 1.

15
4. A process for the separation of a compound of formula (11IAS);
/| " * O
H,N /Hk[ E]
b
N
|
Z\RG
(INAS)
wherein;
20 k, b, Z, and R® are as defined for formula (lIA) in claim 1;

from its antipode, which process comprises reaction of the mixture of a
compound of formula (IllIAS) and its antipode with an enzyme and a suitable
enzyme donor.

25 5. A compound of formula (111B)



(XXI'l') wth a compound of fornmula (XX) as defined in claim1. 15 4. A
process for the separation of a conpound of formula (I11AS); H2ZN k. b N
Z~ R6 (1 Iwesposmberein; 20 k, b, Z and R6 are as defi ned PCOrEPI®0I3WS a
(I''TA) inclaiml; fromits antipode, which process conprises reaction of
the m xture of a conpound of forrmula (I11AS) and its antipode with an
enzynme and a suitable enzyne donor. 25 5. A conpound of forrmula (1118) WO
03/ 082835 PCT/ EP03/ 03343 30 A 4k OH3&k b N Z~R6 (1118) wherein; k, Z,

R6, and B are as defined for forrmula (I IlA) inclaiml and Aisa 5
protected am no group; or a sal/hufb f.OH
A K H
b
N
!
N6
R™ )
wherein;

k, Z, R®, and B are as defined for formula (II1A) in claim 1 and A isa
5 protected amino group;
or a salt thereof.



