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Imbalances in the blood coagulation process are thought to be at the origin of a large
and disparate number of disease conditions, which are linked by an unwanted build
up of fibrin. The scale of fibrin build up is determined by the delicate equilibrium
20 between the two biochemical cascades in the human body. Agents that can
modulate the balance between coagulation and fibrinolysis are therefore potentially
valuable in the treatment of these disease conditions.

Studies have shown that coagulation and fibrinolysis are linked through the

25 generation of o-thrombin. «-Thrombin is the final product of the blood coagulation
cascade and is responsible for the conversion of fibrinogen into fibrin. In addition to
mediating coagulation, a-thrombin also reduces the rate at which blood clots are
broken down by the serine protease plasmin. The protein that mediates this
antifibrinolytic effect of a-thrombin is TAFI (Thrombin Activatable Fibrinolysis

30 Inhibitor).

TAFI is a 60kDa glycoprotein found in human plasma. It is also known as
procarboxypeptidase B, carboxypeptidase B, plasma carboxypeptidase B,



cascade it is transformed into an activated form TAFla, whereupon it acts
upon the fibrin matrix of the developing blood clot to prevent its
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20
It can be seen that, in pathologies where the normal equilibrium between coagulation
and fibrinolysis is disturbed in favour of coagulation, there will be a larger amount of
fibrin present than normal. This makes it more likely that the subjects will develop
one or more of the conditions in which thrombus build up is implicated. Such

25 subjects can be expected to benefit from treatment with a pro-fibrinolytic agent.
McKay et al. (Biochemistry 1978, 17, 401) disclose the testing of a number of
compounds as competitive inhibitors of bovine carboxypeptidase B of pancreatic
origin. Inhibition was measured by the inhibitor's efficiency in protecting the active
centre tyrosine and glutamic acid of bovine carboxypeptidase B from irreversible

30 alkylation by bromoacetyl-D-arginine or bromoacetamidobutylguanidine. lItis
suggested that such inhibitors could act as bradykinin potentiators. Bovine enzymes
of pancreatic origin are very different to those found in human plasma, so one would
not expect inhibitors of one to inhibit the other. Moreover, such inhibitors are
directed towards a very different utility. Accordingly this disclosure provides no
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There are large numbers of carboxypeptidases (i.e. enzymes that cleave the
C-terminal amino acid from a peptide). They may be classified as acidic, neutral or
20 basic, depending on the type of amino acid they cleave. Basic carboxypeptidases
cleave arginine, lysine and histidine. TAFla is a member of a specific subset of the
basic carboxypeptidases. In terms of the present invention, the inhibitors disclosed
above by Redlitz et al. and Boffa et al. are too weak, non-specific or otherwise
unsuitable to be considered as suitable TAFla inhibitors for therapeutic application.
25 Further, whilst the role of TAFla in clot lysis is explained, there is no suggestion that
TAFla inhibitors can be used to treat disease.

US-A-5993815 teaches the use of a peptide that binds to the TAFI zymogen, thereby
inhibiting its activation, to treat those disorders where a C-terminal lysine or arginine

30 is cleaved from an intact peptide. Suitable disorders are arthritis, sepsis,
thrombosis, strokes, deep vein thrombosis and myocardial infarctions. The peptide
used is an antibody or a functionally active fragment. The peptide should be used in
an amount to promote fibrinolysis in vivo.



I nhi bitors of carboxypeptidase U. Inhibitors of carboxypeptidase U are
postulated to facilitate fibrinolysis and thus the conpounds are taught as
useful i nwblwe/osresat ment of 5 thrombotic conditions. There PCcI/IB@/@ase t o
support this assertion, though details pf a suitable assay are given.
W00/ 66152 di scl oses formul ati ons contal ni ng a carboxypepti dase U inhibitor
and a thronbin inhibitor. Suitable carboxypeptidase U inhibitors are those
of 10 W00/ 66550. The fornul ations are taught as primaril y useful in
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Description of the Invention In a first aspect, the present invention
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thrombin inhibitor. Suitable carboxypeptidase U inhibitors are those of
10 WOO00/66550. The formulations are taught as primarily useful in treating thrombotic

conditions.

WQO01/19836 discloses a series of phosphonate esters and analogues thereof as
carboxypeptidase B inhibitors that are suitable for the treatment or prevention of
15 thrombotic diseases.

WO02/14285 discloses a series of a-imidazolylmethyl-w-aminocarboxylic acids and

N°-(w-aminoalkyl)-histidine derivatives that are inhibitors of TAFla. The compounds

are considered to be potentially useful in the treatment of a number of conditions.
20

The present invention discloses a further class of TAFla inhibitors.

Description of the Invention
In a first aspect, the present invention provides compounds according to general
25 formula (1)
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5 wherein: nis0,1,20r3; R is selected from (a) an optionally substituted
strai ght chain or branched chain C1_6 al kyl group, 5 (b) an optionally
substi t utwe stosrisght chain or branched chain C2.6 al kenyl pgmasps/oooéc) an
optionally substituted straight chain ogr branched chain C2_6 al kynyl group,
(d) Aryl, (e) Aromatic heterocycle, (f)y Heterocycle, and 10 (g) hydrogen;
wher e the opt.ional substituents in groups (a), (b) and (c) above are

sel ect edMeHIN: C3 7 cycloal kyl, Aryl, Aromatic heterocycle, Heterocycle,
OR10, NRIGRp, 1 %g}@mo OC(O)Rll coleo CONRLOR', SO02NR10R11, hal o and
NHSO2R10, and ere is 0, 1or 2; 15 R2, R3, R4, R6, R7 and RO are each
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optional I? Botituted with one or nore groups selected fromRi g, halo,

R@%m m@@p@%, e CO2R13, NR 3SO2R12, CN, hal oal kyl ,
O( haI oal kyl), SR13, 25 S(O) R12, SOPR12, OC(O R13, SO02NRL3R 4, C(O) NR 3R 4,
C3 7 cycl ¢Aketeragyate, Andcycl oal kyl ), R15 and ORL5, where R12 is strai ght

chai or hain Cl1.6 al kyl, R13 and R14 are each independently
sel egped ?é)afmgg?@gen and strai ght chain or branched chain Cl.6 al kyl,

and R15 ivhepdteybpiiial sobstitventstinigrowpeh) bb) Bha, (cpeﬁsve baé Selectedtrdrmal kyl ;
30 Aromatic heterocycle is a5 to 7 nenpered aronmatig %ﬁontal ni,ng from

1 to 3 Fevéyeaalie Andabromatiepeliesials, Hateraysle, Q%m U and(XpRsai d ring
e 4° %‘,t@;ﬁ’g} CONFFIR™, ‘SO NI R, MaiFadd NRSosE*CGhE Wdid B i3, -
1or2;

15 R? R% R% R R’ and R® are each independently selected from hydrogen and
straight chain or branched chain C1.¢ alkyl optionally substituted by OR'® or halo;

R® and R® are each independently selected from hydrogen and straight chain or
branched chain C.s alkyl optionally substituted by OR' or halo, or together are a C..
g alkylene chain;

20 R'"and R" are each independently selected from hydrogen and straight chain or
branched chain Cq. alkyl;

Aryl is a 6-14 membered aromatic monocyclic or fused polycyclic carbocyclic group
optionally substituted with one or more groups selected from R'2, halo, OR",
NR'R", NR'*CO,R", CO,R">, NR'*SO,R", CN, haloalkyl, O(haloalkyl), SR,

25 S(O)R', SO:R™®, OC(O)R™, SONR™R", C(O)NR'™R™, C3.; cycloakyl, O(Cs7
cycloalkyl), R™ and OR'®, where R is straight chain or branched chain C.g alkyl,
R'® and R are each independently selected from hydrogen and straight chain or
branched chain Cy.s alkyl, and R' is phenyl optionally substituted by R'2, OR'?, halo
or haloalkyl;

30 Aromatic heterocycle is a 5 to 7 membered aromatic ring containing from 1 to 3
heteroatoms, each independently selected from O, S and N, said ring being
optionally substituted with one or more groups selected from OR'3, NR"*R', CO.R"?,
NR'"CO;R", R'?, halo, CN, haloalkyl, O(haloalkyl), SR'®, S(O)R'?, SO,R?,
OC(O)R"™, NR™sS0,R'?, SO,NR"R" and C(O)NR'R'*; and



NR13CO02R12, R12, hal o, CN, hal oal kyl, O(hal oal kyl), SR13, S(O R12, SO2R12,
OC(O R13, NR13SC2R12, S02NR13R14 and C(O) NR13R14; and WD 03/061652

PCT/ | BO3/W008061682 Het erocycle is a 3 to 8 nenbered ring caatraBes/ovgeol rom 1
to 3 heteroatons, each independently selected fromO, S and N, said ring
being saturated or partially saturated; said ring further being optionally
substituted with one _or nore groups sel ected from ORL3, NRL13R14, CO2R13,
NRlstHiQtefm|e A 8,to @\neRthesed kPg costaining)fram dyto)3 hejeraatomsppReh,
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group to the C4- and C5-positions. It will further be understood that the
t wo oth be attached to the sane atom of the im dazole ring,
and ? R%Hgéagl%&e' f the nitrogen atons (by convention designated N) of the

i m dazol ea)rlmsldnaclawaslﬂabke dhmrboﬂsmm aﬁdacbdmgrdmped Thus the 25 possi bl e
substitution patterns are

i m dazol eil) | Halpalkyl tclugles. FQQB@M'P%‘M;‘H pp(yaﬁlqarli@rl énﬂsF)eéhﬂ?GMbéHCBtaém

attached at | 1 a (1)
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2,4-disubstituted i mdazole can tautonerise to formthe corresponding 2,5

d| suB8tit ut e¥Kylni dazol e. Furthernore, where a conpound i ncl udes an Aromat I C
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“ket o'

It will be understood that, in the compounds according to general formula (1), the R’

group and C(R?)(R®)(amino acid) group may be attached at any atom of the
imidazole ring that is available to form a covalent bond, and that it is not intended

20 that the general formula should be interpreted as limiting the R' group to the C*- and
N-positions, nor the C(R?)(R%(amino acid) group to the C* and C’-positions. It will
further be understood that the two groups cannot both be attached to the same atom
of the imidazole ring, and that only one of the nitrogen atoms (by convention
designated N') of the imidazole ring is available to form a covalent bond. Thus the

25 possible substitution patterns are 1,2-; 1,4-; 1,5-; 2,4- and 2,5-. When the imidazole
is 2,4- or 2,5-substituted then there is a hydrogen atom attached at the N'-position.

Certain compounds according to formula (I) may exist in more than one tautomeric
form. If the imidazole of general formula (l) is substituted at the 2- and 4-positions

30 the 2,4-disubstituted imidazole can tautomerise to form the corresponding 2,5-
disubstituted imidazole. Furthermore, where a compound includes an Aromatic
heterocyle that is substituted with a hydroxyl group it may exist as the ‘keto’
tautomer. The tautomeric relationship between 2-hydroxypyridine and 2-pyridone is
a well known example of this phenomenon. All such tautomers of compounds of



tautonmer. The tautoneric relationship between 2-hydroxypyridi ne and
2-pyridone is a well known exanple of this phenonenon. Al such tautoners
of conmpouwd36168D 03/ 061652 PCT/ 1 B03/ 00060 7 formula (I )pcTiiBed/aodéng

m xtures thereof, are included in the sgope of the present invention. The
conpounds of formula (1) contain one or’ nore asymretric carbon atons
(chiral _ 5 centers \nd can therefore exist in two or nore optical
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t he CO”HHE?ﬁRrPf formula (1) contain a carbon-carbon double bond, cis (2)
[/ trans ( stereoi somerismmay al so occur. Al such individual

stereoi soners of the conpounds of formula (1) and m xtures thereof,
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obt aj”geqn{,é&‘qr@ 20 corresponding optically pure internedi ate prepared by
such resoluti'on nmethod. These general principles are discussed in nore
detail by J. Jacques and A Collet ("Enantioners, Racemates and

Resol utions”, Wley, Ny, 1981) and b'y W Li ug\y& Handbook of. Chiral

Cheni callgdividyal Alpreoisemeys may be rrearateg fromporixturasipt eonventional |t wi || be
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Furt har maceuti cal | c(ﬁg_gt able salts with acids
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conpoundsupiporther Byfractianal clystallisatioa of the diastereoisomeric salts formed by
reaction of the corresponding racemate with a suitable optically active acid or base,
as appropriate. The individual enantiomers may also be obtained from a
20 corresponding optically pure intermediate prepared by such a resolution method.
These general principles are discussed in more detail by J. Jacques and A. Collet
(“Enantiomers, Racemates and Resolutions”, Wiley, NY, 1981) and by W. Liu

(“Handbook of Chiral Chemicals”®, D. Ager (ed.), M. Dekker, NY, 1999; chapter 8).

25 It will be appreciated that the compounds of formula (I) have both acidic and basic
functional groups. Therefore, in addition to the uncharged form depicted in the
general formula, they may exist as internal salts (zwitterions). Furthermore, they
may form pharmaceutically acceptable salts with acids and bases. Such zwitterions
and salts are included within the scope of the invention.

30
A pharmaceutically acceptable salt of a compound of the formula (I) may be readily
prepared by mixing together solutions of a compound of the formula () and the
desired acid or base, as appropriate. The salt may precipitate from solution and be
collected by filtration or may be recovered by evaporation of the solvent. Salts may



desired acid or base, as appropriate. The salt may precipitate from
solution and be collected by filtration or nmay be recovered by evaporation
of the soWweaatsicSalts may WO 03/ 061652 PCT/ |1 BO3/ 00060 8 a@caasszoopsepar ed
by ion exchange, such as by equilibratijngg a solution of a conpound of
formula (1) with an appropriate ion exchange resin. lon exchange may al so

aal t "t (USRS PASRregDIIRB PARATOP s et o B AU g4 PO tigk b isgRabours
anot her o?%bfmﬁlagg?wiifmsﬁ %g?réﬂ?rm@% Bkcha9RBeesin. Y |o¥ebkcHEMYE mhip alddfpar t .

Suitable acid addition salts are fornmed “from acids which form non-toxic
sal t s anibesikamonvertane saltfamdefectompoderg of forcudd (prsuth ahasaliivadi are,

al et o, 29 ph Pase fatie ol bR BB aqqkbinad 1 ARIREP A Fynfl Thehe
sacchar ahethdds e YeherdI WaNRAGWR PRt &1, SdIRibkSs dbilhaduitich salts are formed

er
benzenesul phonate,” 10 p-tol uenesu | phonate and panpate salts. Suitable
base salfremacids whigbdormaienbigxiessaligiangrexasnples aie ths hgdoghtosidand exanpl es

G ot handafipiids: AhbiRad sufh, MRral oAl of PR bt e et o
see Ber gshadphate, acétatEhmamatecfumarafe/ fact&e, tavratel Titrdte, ?Iaﬁpmt@dsum‘inaﬁt@r mul a
(1) may form pharmaceutically acceptabl e solvates (including hydrates).

These sdiaggharaterkengoade.methaneguipnopale, sthanesyiphanate henzenesylphenateon.
The I st &% ' .
Thosid S0 ATRE Bt pariBiiebels, SIS abeTalE o Xod o Se
]E he ﬁ cop;ehiolh f%ﬂme noprtgxieryalt's ][melré)damnplzé’ h&? ﬂte]?mﬂiom, p?mssiws;eaiwriimiuent i on
urther includes prodrugs of co unds q r a (1), i.e.

phar mac &@I¢iEE Ma aflle aﬂgrcﬂg'g'?wlég“ﬁ? s?ﬁ%n}cﬂﬁﬂ)[f%’d%‘”loﬁ which 25 one
or nore | IRaG i e € n

rodi 1 o R LAl REPpAE BAs SXEHIfud B ol B o o 1oL 0% T v,

Sui tabl e prodrugs are discussed in Drugs of Today 1983, 19, 499-538 and

A ts i di ¢i nal | St 1975, 10, 306-326. 30 The absol ut
ot or S5t compodndk ALTUBTHI (R FE AN ECe iy AiseP DI SRERSS |
formul a ddchldiRg hiardtes)2 ThBse R8lvaes &¢ A9 HRNIdin A8 sebpelditife present
stereochem stry at the chiral center of (1A 1s designhated as 'S and that

of (IB) ingentidn. The conpounds of fornmula (1A are particularly preferred.

The compounds of formula (I) may exist in one or more crystalline forms. These
20 polymorphs, including mixtures thereof are also included within the scope of the

present invention.

The scope of the present invention further includes prodrugs of compounds of
formula (1), i.e. pharmaceutically acceptable derivatives of the compounds in which

25 one or more of the functional groups explicitly recited above have been modified
such that they are converted to the parent compounds in vivo. Suitable prodrugs
are discussed in Drugs of Today 1983, 19, 499-538 and Annual Reports in Medicinal
Chemistry 1975, 10, 306-326.

30 The absolute stereochemistry of the compounds of formula (I) may be as depicted in
formula (IA) or formula (IB) below. By convention the absolute stereochemistry at
the chiral center of (lA) is designated as ‘S’ and that of (IB) is ‘R. The compounds
of formula (IA) are particularly preferred.



WD 03/ 061652 PCT/I1B03/00060 9 RO RO R7 1 R7 1 R6-Ir N\R8 R6-)'-- N\R8
(CH2). (CH2). R6 sNORaNORa ~O(OH~--~f RRNX2 R30R2R3O0O (IA
(1B) PreWwermmdisspnpounds of fornula (1) include those wheca/nBsooen dazol e
is substituted at the C or C4 posithjé by the C(R2) (R3)(am no aci d)
group to give conpounds of formulae (I'C) and (1 D) respectively.
Particularly preferred are those cgnpounds of 5 fornmula (|) where Rl is
attached at the C4 position of thélﬂlmdazole moi ety and he

C(R2) (R3) (ami no acid) group i fached at the C2 posjtipn so as to give
the 2,4-disubstituted inmda @%/of\pi"orrrula (1C) yﬁrénR' is attached
at theN position of the imdazole noiety andth (R3) (am no aci d)
group is attached at the C4 pd$tdion so as to give t s 4- di substituted
i m dazole of formula (1D ). I\/bs ] preferred are tho Borrpounds of
formula (1) where R ig attadfed gt the N pqggitiong”ofrgkhe im dazole

noi ety and the C(R2) ( mn:o aci d) group tached at the C4 position
so as to givethe]'\'ﬂ i m da ’('ID'). RO RO R7 1
R7 1 R6Y N\\R8 R6YNR RY (CH2) . ORa RNOHRN OH

05%6

(1A) (1B)
Preferred compounds of formula (1) include those where the imidazole is substituted

RRBOR R3O (10 (IO} \ﬂ)oe/061652 PCT/ | BOSY 10

at the C° or C* positions by the C(R?)(R®)(amino acid) group to give compounds of
formulae (IC) and (ID) respectively. Particularly preferred are those compounds of
5 formula (I) where R' is attached at the C* position of the imidazole moiety and the

C(R?)(R®)(amino acid) group is attached at the C? position so as to give the
2,4-disubstituted imidazole of formula (IC') or where R' is attached at the N’ position
of the imidazole moiety and the C(R?(R%(amino acid) group is attached at the C*
position so as to give the 1,4-disubstituted imidazole of formula (ID'). Most

10 preferred are those compounds of formula (I) where R' is attached at the N’ position
of the imidazole moiety and the C(R?)(R®(amino acid) group is attached at the C*
position so as to give the 1,4-disubstituted imidazole of formula (ID").

i ¥
i NG s i N e
RG%/ R Re%/ R
(CH2) (CH2)

AL AL

(IC) (ID)



RORRRT1R/ 1 Rs' yMNR R "R R (CH)nRL (CH)n Rs R5 bN<I,iH
~ "\ NOHH2 3 OR RRR3 0 (ICl) (ID) Preferably nis 0 or 1. Mre
pr ef er abl wonsios1682 5 Preferably Rl is hydrogen, Aryl, or a@c@uB63/@loky| or
C2_6 al kenyl group optionally substitﬁéed by one or nore groups sel ected
from C3.7 cycloal kyl, Aryl, Aromatic terocycle, Heterocycle, OR10,
NRLOR', S(O pR10, OC(OR', CO2R10, CONR1ORL1, S02NR1CR', hal o and
NHSO02R10. More preferably R is drogen, Aryl, C2_6, aI enyI or a Cl.6

al kyl group optionally substiRBut by one or rmre g sel ected fromC3.7
10 cycl oal kyl, Aryl, Aromati Q-,)[e‘( eratycl e, \rrél o and NHSO2R 0.
Yet nore preferably Rl is Hydrlogen, Aryl or a Cl group optionally
substituted by a gromp select Jnrom C3. 7Rtycl oal kyl( Aromatic

het erocycl e, OR10, R10 and D2R10. Ye} nore pre ny RLis

hydr ogen, Aryl or a ZA®% al k Hup optio +aut ed by a group

sel ected fromcyclo xyl and|Aryl. Yet nor I s 15 hydrogen or

Cl 3 al kyl. Most prefigra and R3 are each

i ndependent |y sel ecteld fr hydrogen and C1_6 al/ . ||[More preferably R2
and R3 are hydrogen. 20 Bf eRer ly R4 is hydrog‘anor 1.6 al kyl. More
preferably R4 is hydrogen. Preferably R6, R7 and RO are each independently
sel ected from hydrogen anqi@}.6 alkyl. Mre pr gs)ably R6, R7 and R9 are
each independently selected from hydrogen and Cl al kyl . Yet nore
preferably R6, R7 and RO are each independently 25 selected from hydrogen

per 1 sod6tsesy n B GREl " Ao Rrelratl it Seonet  tute & Co-6 al kylene i1k
then R5 is preferably hydrogen or Cl_6 al kyl, nore preferably hydrogen or
cl3 g klglrlefer%g}y nplrsehy%rrgéee’; %&)rly?/ orr]yad(rho Gg ae|EyIOor C..¢ alkenyl group optionally
substituted by one or more groups selected from Cs.7 cycloalkyl, Aryl, Aromatic
heterocycle, Heterocycle, OR', NR'R"", S(0),R'’, OC(O)R"', CO,R'®, CONR'"R",
SO.NR'R"", halo and NHSO,R™. More preferably R' is hydrogen, Aryl, C». alkenyl
or a Cy.s alkyl group optionally substituted by one or more groups selected from Cs.7
10 cycloalkyl, Aryl, Aromatic heterocycle, OR'®, CO,R', halo and NHSO,R™. Yet more
preferably R'is hydrogen, Aryl or a C4.¢ alkyl group optionally substituted by a group
selected from Cs.7 cycloalkyl, Aryl, Aromatic heterocycle, OR'®, CO,R" and
NHSO.R™. Yet more preferably R’ is hydrogen, Aryl or a Cy.¢ alkyl group optionally
substituted by a group selected from cyclohexyl and Aryl. Yet more preferably R is

15 hydrogen or Cizalkyl. Most preferably R'is hydrogen.

Preferably R? and R® are each independently selected from hydrogen and C1. alkyl.
More preferably R? and R® are hydrogen.

20 Preferably R* is hydrogen or Cisalkyl. More preferably R* is hydrogen.

Preferably R®, R’ and R® are each independently selected from hydrogen and C1.s

alkyl. More preferably R®, R” and R® are each independently selected from

hydrogen and Ci.z alkyl. Yet more preferably R®, R’ and R are each independently
25 selected from hydrogen and methyl. Most preferably R®, R” and R are all hydrogen.



met hyl, and nost preferably nmethyl, and R8 is preferably hydrogen or Cl_6
al kyl, nore preferably hydrogen or Cl.3 al kyl, yet nore preferably

hydr ogen wo i3@sivgt, and nost 5 preferably hydrogen. Wien pPRI/1B0l0068)
constitute a C2_6 al kylene |ink then ”ﬁ link is preferably a C2.3

al kylene link and nore preferably it a C2 alkylene link. 10 Preferably

R10 and R' are.eachgi ndependently selected from hydrggen and Cl1.3 al kyl .
Nbr e preWé'Ieé'HI‘lyaf!@LB Qﬁm@coﬂﬁétué%éﬂ&eﬂbﬂ@ﬂaéﬁkIﬂ?e%Bl é%PEQie'IaIbMY@fﬂgﬁgen

d h
gzt hrgfze%{/ - Aélg Iphﬁﬁéyﬁéﬁcﬂy 'h%@@eér e;eé‘?:}a%‘qzj g\& rﬁgl S p %@?m&@f bgerplto ﬁyl
opt i onal ingtislltd mobegreterabhBmettoipendBP w:pmerabtmd?égen baDQ.e a(Il?l,&‘nore

NR13R14, NR13COZR12 CO2RL3, NRi 3S02R12, CN, hal oal ky hal oa
SR13 S(RIpfarablydiysiFagen extop pikyl, yebmara preferakly Oyﬂmmqrm vk a"@jépﬁfakyl

o and OR15. More preferably Aryl is phenyl optional I y
subst | tu%'%dé}%b&%ﬁ)dg)ﬁ halo, O(C1_6 alkyl), CF3, C3.7 cycloakyl, O(C3_7
cycl oal kyl ), 20 R15 or CR15 and R15 is phenyl optionally substituted by
Cl. 6 al Cl.6, a CF3,. Yet r.ef er Aryl is phenyl
opt + onal Tieagsand B cangyidia &ifan Ayichesion er, edints §|pre%(%t¥>5@cﬁ¥wy| ), RS

or CR15 by ClL.6 alkyl, ,
O ClL 6 a E@I ?Pk@ghﬁ%&%ﬂg]@ gﬁ%%@ﬂf |(:Ttﬁs{:'tp enyl. 25 Pr eferabl y

Aromatic heterocycle is a 5 or 6 nenbered aromatic ring containing 1 or 2

h h de I I I

opt | Mial PAPTOGRBLR, TIIEH rIR 1 AraRp oA Pd AL bRAgen AL ETl y1

thi azol Yélk Il SHioré prateidbly R'aAaFy! dte esctpmidepehdéntiyt ﬁlé&bazmmlhydrrdgewol yl,
pyridyl, r@%rl da2| nyl, pyrimdinyl, pyrazinyl and triazinyl, optionally

substltuQ mefhyl- 3° gr oups sel ect ed from OR13, NR13R14, 30 CI)2R13
NR13CO2R12, R12, halo, CN, hal oal kyl, Qhal oal kyl), SR13, S(O R12, S02R12,
OC(O R13, NR13SC2R12, SO02NR13R14, C( O) NR13R14. More preferably Aromatic

het er ocyAIyIamomcmsEomron@uyrecrbﬁitatécbpmm I rRaphiting, amhtanemynand phshantheerd/l.
het er cat ons, each | ndependent Ig selected from N, opti onal | 'y

subsiPt UeeedergplyiAnyl is Rfgiy! ok 8ap ﬂwhowcznﬁ"mybstmra@,m % arouRsSelegted coor1 2,

R12, hal yl 19 1 03 2 yl),

Skt "3 BB MO RS SRR BN 1o

pref er abDfhatoalkyl),iSR1 erse@m cBO,RE, mm@hs@mﬁm‘s GO)BIR MR per ed

aromatic ri ngt( I:O taini n% ?k or 25 het er tom; each independently sel ected
cycloakyl, O(Cs.7 cycloalkyl), R™ and OR More preferably AryI is phenyl optionally
substituted by C1.¢ alkyl, halo, O(C1.s alkyl), CF3, Ca.7 cycloakyl, O(Cs.7 cycloalkyl),

20 R" or OR™ and R" is phenyl optionally substituted by C1. alkyl, halo, O(C1.s alkyl)

or CFa. Yet more preferably Aryl is phenyl optionally substituted by Cy. alkyl, CF3,
cyclohexyl, O(cyclohexyl), R or OR'" and R" is phenyl optionally substituted by C1.¢

alkyl, Cl, F, O(C1. alkyl) or CF3. Most preferably Aryl is phenyl.

25 Preferably Aromatic heterocycle is a 5 or 6 membered aromatic ring containing 1 or 2
heteroatoms each independently selected from O, S and N, including optionally
substituted furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl
and triazinyl, optionally substituted by 1-3 groups selected from OR'3, NR'*R",

30 CO:R™, NR™CO,R™, R'® halo, CN, haloalkyl, O(haloalkyl), SR'®, S(O)R'2, SO,R'?,
OC(O)R™,NR™*SO,R"?, SO,NR'"R"*, C(O)NR"*R'. More preferably Aromatic
heterocycle is a 5 or 6 membered aromatic ring containing from 1 to 3 heteroatoms,
each independently selected from O, S and N, optionally substituted by 1-3 groups
selected from OR'®, NR"*R"™, CO,R"®, NR'3CO,R'?, R'?, halo, CN, haloalkyl,



fromO, S and N. 5 Preferably, Heterocycle is a 3 to 8 nenbered ring
containing 1 or 2 heteroatons, each independently selected fromO0, S and
N, said rwogsbeicsy saturated or partially saturated, optipemaBbi0060
substituted by 1 to 3 groups selected f ﬁm OR13, NR13R14, C(C02R13,
NR13CO02R12, R12, hal o, CN, hal oal kyl, C{ al oal kyl'), SR13, S(O R12, SO2R12,

ot o ocy OXBAPEIR/E. SRT, QISR 11 OGN TP r GBI Ef 0a s, e

. ndependembmawﬁ‘ectmesté ﬁéfFva Arorititichheteds cFe' |Q&ntlﬁ1$1u%sﬁﬁﬂéﬂ 8icp® or

partially saturated, optio substituted’ by 3 groups selected from
OR13, Nmmmueredcmmmtucmmmﬂmmg Rop2 hetanmormm eaum ivdergndertiyraglectedy| ) ,
SR13, ( %Rlé SOZ@%@ OC(O R13, NR 3S02R 2, 15 SO02NR13R14, C(O) NR13R14.
Most pre 3§ rocycle is an unsubstltut ed 5 or 6 nenbered ring
contaigning 1 or 2 heteroatons, .each independently selected fromO, S and

N, said ring being saturated or partially saturated, including oxiranyl,

azeti di nfreferabiy,Heledoayle isra/8 to Brmembeyed ripgcoptaiaingyll or Ainglespalems,

6 o OPUERoskFLbN SHRBLIh SEEN Lot S ey

Eéf) (I )satu(rate(dgb Bl >@0bsﬁtu(iéd bpheoyd gloupsi selstagalfrofn PR'BrNRERIC aci d
a e
B R SR IR E1 B, hale. O, (eleglyloRihgioakn SBE, SO SR 11 -

[ 8) i3
Ry 380 DEEIR TR oA (R pREQINRIRY'; Mare preferably, Heterocyoleis
|(+ Ex a”g| ea|157 ot 6|(r12§hbardd (lf?@):erﬂagﬂmgégmrcmlyétbmat}mﬁ- Baelf B’tdapelndbal;ly/hbelb)md@ 1
i m dazo ropanoi ¢ . aci noet hox

1 i dasBPmOLIS Bhosh ﬁél%”%&b@'“@é@é BbP partialyy Shisegted. ppyaraly

R) - 2- t 13pAlt q 1 12 |
T 22 Sodlidu) 10 ot sitlod o AR H oL g o
Him dazhbloQQN]halpamplamihaloathyﬂ SBxarﬁ:(OéRB%ﬁ BCOIRSNRESDM'3/ 00060

I%l?i P ! &%zi\[AMRW ?.'E(‘(:) Nﬁdaéﬁ (ﬁlsgt preﬁér(all)l he%érocy&g id arﬁn@%stltmelc} 8)9(% 3-(1

membered ring containing 1 or 2 heteroatoms, each independently selected from O,
S and N, said ring being saturated or partially saturated, including oxiranyl, azetidinyl,
tetrahydrofuranyl, thiolanyl, pyrrolidinyl, dioxolanyl, dihydropyranyl, tetrahydropyranyi,
morpholinyl, piperidinyl and piperazinyl.

20
Preferred compounds of the present invention are:
(2S)-(-)-2-(2-aminoethoxy)-3-(1-phenyl-1 H-imidazol-4-yl)propanoic acid (Example 6);
(2S)-2-{[(1 R)-2-amino-1-methylethylJoxy}-3-[1-(2-cyclohexylethyl)-1 H-imidazol-4-yl]-
propanoic acid (Example 15);

25 (285)-2-{[(1 R)-2-amino-1-methylethyl]oxy}-3-(1-phenyl-1H-imidazol-4-yl)propanoic
acid (Example 17);
(25)-2-{[(2 S)-2-aminopropylloxy}-3-[1-(2-cyclohexylethyl)-1 H-imidazol-4-yl]propanoic
acid (Example 34);
(2S)-2-(2-aminoethoxy)-3-(1 H-imidazol-4-yl)propanoic acid (Example 50);

30 (29)-2-{[(1R)-2-amino-1-methylethyl]Joxy}-3-(1 H-imidazol-4-yl)propanoic acid
(Example 51); and
(25)-2-{[(1 R)-2-amino-1-methylethyl]oxy}-3-[1-(2-pyridinyl)-1H-imidazol-4-yl]-
propanoic acid (Example 52).



yl ) propanoi ¢ acid (Exanple 51). The conpounds of forrmula (1) are inhibitors
of TAFla. Inhibition of TAFla can be 5 denonstrated using an assay based
on t he mewbadoefesBoffa et al. (J. Biol. Chem 1998, 273, P2TAB)3/@860f urt her
descri bed bel ow. The activity of the c ounds is characterized by a

cal cul ated K; value. Generally the con‘a unds of the present invention have

a K value of 10Mor | ess e ounds have 1M or |ess,
or even AadRWagly W%fﬁred'lfﬁéng {ﬁéggé’gg ?mﬂlﬁ@x)ﬂ} #‘Lﬁ(ﬂdmﬁeﬂ%ﬂ* 410 25nM
or less la (1) are seI ectlve for TAFla over ot her

car boxyp}'eympdases(%md%d&naﬁ% g?:l arl(y) car boxypepti dase N (CPN). Unwanted
inhibition of CPNis considered to be the nost |ikely cause of undesirable
side effects in clini 15 S tivi an be. expr as the ratio
of the. KT RPMBRRGS of farmiiaclh Atk InBEREOrS GhTAFTAT R BkE RTAFa LA b he

pr esegt d&ﬁ@ﬁéﬁ&@dh@gﬂq 8858Fbhydd Bn'thb ibtRbd 3 Bofiaét ai S, BRI ChepTPOUNdS

have a selectivit | east e nost sel ecti conpounds have
a sel ect1988, ﬁmaQw?bas furthes stescaioed DB|C5Wle Therativity of tite c@npnums IS may be

d r di to t I t h d bel d
Phe Exarfiiietiereoapk sy B ke, Coterall tiedbBoURTEH! BB et har
aspect. %vérf!ﬁ: a2, \/QM@'B '1@" N tb‘ﬁlé%fst thﬁéﬁcohE@@&%hh@&' KIRaIuY of

appreci ate e conpoun e Invention ¢ e by nmet hods

ot her th‘quthess loeeeen 100alr obleds. bihedmst potem compouadsitavedsKhalee of
descr | bed and/ or adaptation of a plethora of nethods known in the art.

It i 80t APV M RSSst ood that the synthetic transformation methods
specifically nmentioned herein may be <carried out in various different
sequences in order that the desired substances can be efficiently

assenbl e'Ehe thmpgu'nds ofi fartmata QD ave séleeties forsAfaveudiwrmarbanypeplidases,as t o

t he nost t uence re r the,s Si a given

tar get % %ﬁlé' lpqu\;\)nepf)d%%e @Mﬂ “f %@ﬁ@?@fl?né’g(ﬁw the art that
sensi ti V&rfs‘ltﬂscrbﬂ O Db tHE P liRBY d2RRd ofttmdaglrm@tswé 8fle@34n ‘éﬁrﬁ’i&&h%é ed
during the synthesis of a substance of the iInvention. WO 03/061652

PCT/ IBO?SeIeothy G hiexpreased asdbairatie of he dav EAFiateathet dhnCides, f or
exanpl e Prote ve Group

XA o GanEERY S BEmbbupts B tha BESERY A Epon Fayd e sficlivhy 7att 64 168t

5. Better compounds have a selectivity ratio of at least 10. The most selective
compounds have a selectivity ratio of at least 50.

20 The compounds of formula (I) may be prepared according to the general methods
which are described below and in the Examples and Preparations section. These
methods provide a further aspect of the present invention. Nevertheless, the skilled
man will appreciate that the compounds of the invention could be made by methods
other than those herein described, by adaptation of the methods herein described

25 and/or adaptation of a plethora of methods known in the art. It is to be understood
that the synthetic transformation methods specifically mentioned herein may be
carried out in various different sequences in order that the desired substances can
be efficiently assembled. The skilled chemist will exercise his judgement and skill
as to the most efficient sequence of reactions for the synthesis of a given target

30 substance.

It will be apparent to those skilled in the art that sensitive functional groups may need
to be protected and deprotected during the synthesis of a substance of the invention.



5 Conmpounds of formula (1) nmay be prepared fromthe correspondi ng esters of
formula (11) (wherein P1 is a |lower alkyl group, a benzyl group or any

ot her carwoglosspt ecting group). RO RO R7 | R7 I R6 1PCTNBI3/RB6R B )~
(CH2). (CH)~:i5 RE NO~ RDNR4 OH O\IPRRNR2R30R2R30(II)
(ry P1lis preferably a |l ower al kyl gr&up such as nethyl or ethyl, in which
case suitabl e condltl ns for .thi ep include tr nt t.h QHin

G o oy SO S B ool a2 R e B Bl By B o
corresp egat » RgRDI

tert- bu??fuoxycar ’Sngrwé’gﬁ?yfﬁ%%é?’% ony §|r(b¥¢%ncl)<§§2ﬁ{ rre{%hs‘%o@éarnbonyl
group, oWilayyntetseianceniNYe 1908).ecti ng group). Wiere R9 15 is Hthen the
preparation involves only a deprotection step. Wiere RO is other than H
then a further step is necessary to introduce R9, such as a reductive

am nasi Oﬂ)om;pééﬁﬂs @ﬂforﬁﬁ:l& (I) Fﬁaa} beré;bd?ed Fonfthey &br‘?@s&ﬁﬁﬁ%@st@@s dRrmuidi2) n

(CH2)n ( ORM NRa ~~ Pl RJ NNRNP X2 R3
0 R2 X- 3lp(whemrn B IS a Iower alkyl group, a benzyl group or any other carboxyl protecting
group).
RS
R
N\ 8
e
(CHz)ns
){R
N o R*
R’%O\P’
rR® R® o}

(1) )
P'is preferably a lower alkyl group such as methyl or ethyl, in which case suitable
10 conditions for this step include treatment with NaOH in dioxan for 1-3 days.

Compounds of formula (ll) may be prepared from the corresponding protected
amines of formula (lll) (wherein P? is a tert-butyloxycarbonyl, benzyloxycarbonyl or
fluorenylmethyloxycarbonyl group, or any other amine protecting group). Where R®

15 is H then the preparation involves only a deprotection step. Where R’ is other than
H then a further step is necessary to introduce R®, such as a reductive amination

reaction.
p? R®
7
R’ f!l R H R |
~ P 6 ~ R® NG 8
R° R R® R
(CHZ) (CHZ) (CHz)

Rty Ve

(1) (I, R®=H) (I1)

R® O

0o



(I, RO =H (I1) V\003/061652 PCT/ 1 BO3/ 00060 15 Alternatively,

unds of forrmula (l111) nmay be converted to the corresponding acids
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Compounds of formula (Ill) may be prepared from imidazoleacetic acid derivatives of

5 formula (V), wherein X is a leaving group such as a chlorine, bromine or iodine atom,
or a methanesulphonate or trifluoromethanesulphonate group, by reaction with a
alcohol of formula (V1).
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5 Compounds of formula (VI), (VIl) and (VIIl) are known or may be prepared by
methods analogous to those used for the preparation of such known compounds.

Compounds of formula (I} may alternatively be prepared from o-hydroxyimidazole-
acetic acid derivatives of formula (VIl) by reaction with a compound of formula (I1X)

10 wherein Y is a leaving group such as a chlorine, bromine or iodine atom, or a
methanesulphonate or trifluoromethanesulphonate group.
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% (CHZ) —_— N )( 4
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R
(Vi) (IX) RR R ¢

(11
Compounds of formula (1) where neither of R® and R® are hydrogen may also be
prepared from compounds of formula (X). When R? is hydrogen the transformation
15 may be accomplished by hydrogenation in the presence of a suitable catalyst.
When R? is other than hydrogen the transformation may be accomplished using a
reagent such as R®M, where M is a metal such as lithium or magnesium, in the
presence of a copper(l) sait.



10 wherein Y is a leaving group such as a chlorine, bromne or iodine atom
or a nethanesul phonate or trifluoronethanesul phonate group. P2 R7 | P2 a
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R3 is other than hydrogen tfg tgansfornmati on may be ac rrp:N' shed using a
reagent such as R3-M V\/nerﬁs%s\aarret al such as lithiy “gEgnesi um in
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(X) (I
Compounds of formula (X) may be prepared from compounds of formula (XI) by
dehydration. The transformation may be accomplished using, for example,
methanesulfonyl chloride and a tertiary amine.
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Compounds of formula (XI) may be prepared by an aldol-type reaction between
alkoxy-esters of formula (XIl) and aldehydes or ketones of formula (XIll) in the
presence of a strong base, such as lithium diisopropylamide.

(XI) XD

10 Compounds of formula (XIll) are generally known, or may be prepared by methods



(X) (11) Conpounds of formula (X) may be prepared from conpounds of
formula (XI) by dehydration. The transformation may be acconplished using,
for exanpwe,o3/0emshanesul fonyl chloride and a tertiary am meT/1Bs3/#@960 R | R7
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(XI'1) (Xbjomoacetate BrCH,CO,P' in the presence of a base such as sodium hydride.

5 Compéunds of formula (1) wherein R is hydrogen may alternatively be prepared by
the hydrolysis of lactams of formula (XIV).

o
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(XIV)
(I, R®=H)

Compounds of formula (XIV) may be prepared from the corresponding unsaturated
compounds of formula (XV). When R%is hydrogen the transformation may be

10 accomplished by hydrogenation in the presence of a suitable catalyst. When R® is
other than hydrogen the transformation may be accomplished using a reagent such
as R%-M, where M is a metal such as lithium or magnesium, in the presence of a
copper(l) salt.

R R
4 CH2) R CH2)
DI — I
(XV) (XIV)

15 Compounds of formula (XV) may be prepared by dehydration of alcohols of formula
(XVI).
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Br CH2CO2P1 in the presence of a base Sl] h as sodi um hydr| de. 5 Conpounds of
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Compounds of formula (XVI) may be prepared by reacting an aldehyde or ketone of
formula (XII1) with a lactam of formula (XVII) in the presence of a strong base, such

as lithium diisopropylamide.
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Compounds of formula (XVIl) may be prepared from aminoalcohols of formula (XVIlI)

by reaction with chloroacetyl chloride. Compounds of formula (XVIll) are generally
known, or may be prepared by adaptation of generally known methods.

5
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10 When R%is H, the foregoing method can be problematic, particularly at the step
involving the reaction of compounds of formula (XIIl) and (XVII). It is generally
convenient in this case to use a protected aminoalcohol of formula (XVllla), where P®
is a nitrogen protecting group. A particularly useful embodiment of P? is the
4-methoxybenzyl group. This may be removed following the elaboration of

15 intermediate (XIVa) by treatment with ceric ammonium nitrate.



73WR NR ? YNNB6RNNIRE RRORR R3O (XV) (XIV) 15 Conpounds of
formula (XV) may be prepared by dehydration of alcohols of fornmula (XVI).
WO 03/ 061wbA3MEIs2 BO3/ 00060 19 R4A RS R4 RS A - (CH2)" 6 »CrmiBRydooéh N R N
pRR R N~N RIN\R6 R\R6R20—I$R20 (XV1) (XV) Conpounds of
formula (XVI) may be prepared by react Qg an al dehyde or ketone of formula
(XI11) with a lactamof formula (XVI]) in the presence of a strong base,
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When R'is H it may be necessary or convenient to protect the imidazole as its trityl

derivative. Accordingly, when R’ is H, compounds of formula (XIX), (XX) or (XXI)

may be elaborated by the foregoing methods to provide compounds of formula (XXII)
5 which, upon deprotection, give compounds of formula (lil).
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(XXI)
This route may also be useful for the preparation of certain compounds according to
formula (I) wherein R is attached at the N’ position of the imidazole ring.
Compounds of formula (lll) wherein R' is H may be alkylated or arylated to give

10 compounds of formula (l1l) wherein R’ is other than H and is attached at the N’
position.
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(XVlI 11) (XVI 1) 10 When R8 is H, the foregoing nmethod can be problematic,
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When R' is an alkyl, alkenyl or alkynyl group it may be introduced in an alkylation
reaction. Suitable conditions for this step include treatment with 1.1 eq of cesium
carbonate and 1.1 eq of an alkylating agent in N,N-dimethylformamide, or with

5 sodium hydride and 1.1 eq of an alkylating agent in THF. Suitable alkylating
reagents include R'-CI, R'-Br, R'-I, R'-OS0.CHs and R'-OSO,CFs. When R' is Aryl
or Aromatic heterocycle it may be introduced in an arylation reaction. Suitable
conditions for this step include treatment with 2eq of Aryl-B(OH), or Aromatic
heterocycle-B(OH) in the presence of 1.5 eq of copper acetate, 2eq of pyridine, air

10 and 4A molecular sieves.

For the compounds of formula (I) wherein the imidazole is 2,4- or 2,5-disubstituted, it
may also be convenient or necessary to use a protecting group at the N’ position.

15 The compounds of formula (I) are useful as therapeutic agents. The compounds will
generally be formulated so as to be amenable to administration to the subject by the
chosen route. In a further aspect, therefore, the present invention provides for a
pharmaceutical composition comprising a compound of formula (1) or a stereocisomer,
tautomer or pharmaceutically acceptable salt, solvate or prodrug thereof and a

20 pharmaceutically acceptable excipient, diluent or carrier selected with regard to the
intended route of administration and standard pharmaceutical practice. For
example, the compounds of formula (l) can be administered orally, buccally or
sublingually in the form of tablets, capsules, ovules, elixirs, solutions or suspensions.
These formulations may contain flavouring or colouring agents, and may be adapted

25 for immediate-, delayed-, modified-, sustained-, pulsed- or controlled-release
applications.



PYPh3CRR RBQ2 (XIX) R 1 RR~N~Rs ~N (CH2)~ K101 ~R5 NP NOa
PhBCRR2 RBO ROAP (XX) Ph3CR2 R3O /N (XXIl) VOo N Ph3C R2 (XXI)
Thi s routwomapewbso be useful for the preparation of cert @cn/Baiwoends
according to formula (I) wherein RlL ig,attached at the N position of the
I m dazol e ring. Conpounds of fornula ??II) wherein RL is H may be

al kyl ated or arylated to give 10 conpounds of formula (Il11) wherein RL is
other than Hand is attached at the N position. WO 03/061652

PCT/ | Boﬁrﬁ%ﬁyaféeﬁé)ﬁéxaé&fn%%% mi&tocNstaifife bbifulosd, 15808, dodiuf® R6 Y/

"R8 ||
citrate, calcium carbonate, dibasic calcium phosphate and glycine, disintegrants such

as starch (preferably corn, potato or tapioca starch), sodium starch glycollate,

5 croscarmellose sodium and certain complex silicates, and granulation binders such
as polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC), hydroxypropyl-
cellulose (HPC), sucrose, gelatin and acacia. Additionally, lubricating agents such
as magnesium stearate, stearic acid, glyceryl behenate and talc may be included.

10 Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include lactose, starch, cellulose and
derivatives thereof, milk sugar and high molecular weight polyethylene glycols.

For solutions, suspensions and elixirs, the compounds of formula (I) may be

15 combined with various sweetening or flavouring agents, colouring matter or dyes,
with emulsifying and/or suspending agents, and with diluents such as water, ethanol,
propylene glycol and glycerin, and combinations thereof.

The compounds of formula () may also be administered in the form of a solution- or

20 suspension-filled soft or hard gelatin capsule. Such capsules are generally made of
gelatin, glycerin, water and sorbitol. Hard capsules are distinguished from soft
capsules by containing less water and thus having a correspondingly stronger shelli.
Additional excipients suitable for use in such capsules include propylene glycol,
ethanol, water, glycerol and edible oils.

25
The compounds of formula (I) can also be administered parenterally, for example,
intravenously, intra-arterially, intraperitoneally, intrathecally, intraventricularly,
intraurethrally, intrasternally, intracranially, intramuscularly or subcutaneously. Such
administration may be as a single bolus injection or as a short- or long-duration

30 infusion. For such parenteral administration the compounds are preferably
formulated as a sterile solution in water or another suitable solvent or mixture of
solvents. The solution may contain other substances such as: salts, particularly
sodium chloride, and sugars, particularly glucose or mannitol, to make the solution
isotonic with blood; buffering agents such as acetic, citric and phosphoric acids and
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ethanol and the propellant as the solvent, which may additionally contain a lubricant,
e.g. sorbitan trioleate. Capsules and cartridges (made, for example, from gelatin)
for use in an inhaler or insufflator may be formulated to contain a powder mix of a
compound of the formula (I) and a suitable powder base such as lactose or starch.

20
Alternatively, the compounds of formula (I) can be administered by the vaginal or
rectal routes in the form of a suppository or pessary, or The compounds of formula
(1) may also be administered dermally or transdermally, for example, by the use of a
skin patch.

25
Alternatively, the compounds of formula (I) can be applied topically in the form of a
gel, hydrogel, lotion, solution, cream, ointment or dusting powder. Suitable
ointments may contain the active compound suspended or dissolved in, for example,
a mixture with one or more of the following: mineral oil, liquid petrolatum, white

30 petrolatum, propylene glycol, polyoxyethylene polyoxypropylene compound,
emulsifying wax and water. Suitable lotions or creams may contain the active
compound suspended or dissolved in, for example, a mixture of one or more of the
following: mineral oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin,
polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol
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20 Because the compounds of formula (1) are inhibitors of TAFla they are useful as
therapeutic agents in pathologies in which inhibition of TAFla is beneficial. Ina
further aspect, therefore, the present invention provides for a compound of formula
(1) or a sterecisomer, tautomer, solvate, pharmaceutically acceptable salt or prodrug
thereof for use as a medicament. In particular, the present invention provides for
25 the use of a compound of formula (l) or a stereoisomer, tautomer, solvate,
pharmaceutically acceptable salt or prodrug thereof in the preparation of a
medicament for the treatment or prevention of a condition selected from thrombotic
conditions, atherosclerosis, adhesions, dermal scarring, cancer, fibrotic conditions,
inflammatory diseases and those conditions which benefit from maintaining or
30 enhancing bradykinin levels in the body. The utility of TAFla inhibitors for the
treatment of thrombotic conditions derives from their potential to promote fibrinolysis
while not interfering with coagulation. In most clinically relevant situations thrombus
formation is sub-acute, i.e. the thrombus forms slowly. Conventional anti-thrombotic
agents block the coagulation pathway and so prevent thrombus growth, but as an
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in-placement, coronary bypass surgery or any other forms of surgical
revascularisation or intervention. Disseminated intravascular coagulation includes
all conditions resulting from intravascular activation of the coagulation process. This

20 might occur acutely through the release of procoagulant substances (eg. obstetric
emergencies, snakebite, crush injury malignancy), by abnormal contact of the blood
(eg. infections, burns, extracorporeal circulation, grafts) or though generation of
procoagulants in the blood (transfusion reactions, leukemia); or chronically, (eg.
toxemia, malignant hypertension, severe liver cirrhosis). Deep vein thrombosis also

25 encompasses what is known as ‘economy class syndrome’, where clots form in
subjects forced to endure cramped conditions for a period of time, such as those
sitting in the economy class seats of an aeroplane.

A role for thrombus formation in the pathophysiology of atherosclerosis has recently
30 been highlighted by several independent groups. Non-occlusive thrombi not only
restrict blood flow leading to myocardial ischemia and angina pectoris but also, due
to incomplete endogenous lysis, may be incorporated into the arterial wall as
solidified plaque material enhancing the atherosclerotic process. Long-term
administration of a TAFla inhibitor promotes the lysis of developing thrombi and
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factors. Secondary prevention of coronary artery disease means preventing ischemic

20 complications in patients with established coronary artery disease, such as patients
who have had a previous myocardial infarction. Syndrome X is a term often used to
group together a number of interrelated diseases. The first stage of syndrome X
consists of insulin resistance, abnormal cholesterol and triglyceride levels, obesity
and hypertension. Any one of these conditions may be used to diagnose the start of

25 Syndrome X. The disease may then progress with one condition leading to the
development of another in the group. For example insulin resistance is associated
with high lipid levels, hypertension and obesity. The disease then cascades, with
the development of each additional condition increasing the risk of developing more
serious diseases. This can progress to the development of diabetes, kidney

30 disease and heart disease. These diseases may lead to stroke, myocardial
infarction and organ failure. Atherosclerosis is common in patients with Syndrome
X.

TAFIla inhibitors are also effective in preventing the formation of adhesions in the
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thronbi aﬂgltlon, administration of a TAFla inhibitor may be used to treat adhesions resulting

from other forms of non-surgical physical trauma where this has caused internal

bleeding. Examples of such trauma might include sporting injuries or anything else

resulting in a tear, cut, bruise or induration of the body. Accordingly, another

25 preferred embodiment of the present invention provides for the use of compounds of
formula (1) and pharmaceutically acceptable salts, solvates and prodrugs thereof in
the preparation of a medicament for the treatment or prevention of a medicament for

the treatment or prevention of adhesions or dermal scarring.

30 TAFla inhibitors are also effective in inhibiting tumour maturation, progression and
metastasis. Without being bound by any theory, it is believed that the hemostatic
system is involved at several levels of cancer pathology, including
neovascularisation, shedding of cells from the primary tumour, invasion of the blood
supply, adherence to the vessel wall and growth at the metastatic site. It is thought
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20
TAFla inhibitors are efficacious in the treatment of inflammation, inflammatory
diseases such as asthma, arthritis, endometriosis, inflammatory bowel diseases,
psoriasis and atopic dermatitis and neurodegenerative diseases such as Alzheimer's
disease and Parkinson’s disease. Accordingly, another preferred embodiment of

25 the present invention provides for the use of compounds of formula (l) and
pharmaceutically acceptable salts, solvates and prodrugs thereof in the preparation
of a medicament for the treatment or prevention of inflammation, inflammatory
diseases such as asthma, arthritis, endometriosis, inflammatory bowel diseases,
psoriasis and atopic dermatitis and neurodegenerative diseases such as Alzheimer's

30 disease and Parkinson’s disease.

TAFla binds to and breaks down bradykinin (Tan et al., Biochemistry 1995, 34,
5811). There are many conditions which are known to benefit from maintaining or
enhancing levels of bradykinin such as hypertension, angina, heart failure,
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and disseminated intravascular coagulation, sepsis, pulmonary embolism, embolic events
20 secondary to cardiac arrhythmias and preventing cardiovascular events following
intervention surgery which comprises administering a therapeutically effective

amount of a compound of formula (l) or a stereoisomer, tautomer or
pharmaceutically acceptable salt, solvate or prodrug thereof to a patient in need of
such treatment. Subjects with thrombotic conditions who are suitable for treatment

25 Dby the present invention include those having conditions associated with
hypercoagulability, such as factor V mutation, antithrombin Il deficiency, heparin
cofactor Il deficiency, protein C deficiency, protein S deficiency and polycythemia
vera, and those exhibiting homocystinaemia or homocystinuria.

30 Another preferred embodiment of the present invention provides for a method of
treating or preventing atherosclerosis which comprises administering a
therapeutically effective amount of a compound of formula (1) or a sterecisomer,
tautomer or pharmaceutically acceptable salt, solvate or prodrug thereof to a patient
in need of such treatment.
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in need of such treatment.

Another preferred embodiment of the present invention provides for a method of
treating or preventing an inflammatory disease such as asthma, arthritis,

25 endometriosis, inflammatory bowel diseases, psoriasis or atopic dermatitis or a
neurodegenerative disease such as Alzheimer’s disease or Parkinson’s disease
which comprises administering a therapeutically effective amount of a compound of
formula (1) or a stereoisomer, tautomer or pharmaceutically acceptable salt, solvate
or prodrug thereof to a patient in need of such treatment.

30
Another preferred embodiment of the present invention provides for a method of
treating or preventing conditions which benefit from maintaining or enhancing levels
of bradykinin which comprises administering a therapeutically effective amount of a
compound of formula (I) or a stereoisomer, tautomer or pharmaceutically acceptable
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secondarhe compodnds obithengrelsentinveniibrpmay et uiseyl alandi aniasonbinationewiths

follow n | ptervention sur whi ch conpri ses mnistering a ..

t her apedinetiterarsiticAgents: MbknlssH n cBahinalioh Wb adpihsr dhqPpeuic agent
st er eoi SABRIdMIhRYEAOE bf He AP AHERSTHAY BalsinfuREfeIs? Sov@htial, Sol vat e or
prodrug thereof to a patient in need of such treatnent. Subjects with

t hr ohdotSinulianepus edministratior includesithe administretionwhe siagledoshge feres that

nyper cosgunaisedforh R 2t itk EEMHAY AR A3R8 T dutni reparate dpsde ency,
hepari n fopns a¢babsthhtialff thel &AMy tind, 0SegDektidlefdnsinRiaYion Mdb@dthe defici ency

and polycythem a vera, and those exhibiti _n? honocyst i naem a or
honocy stacﬁ'mnpsér_atlon of the two agents according to different schedules provided that there

is an overlap in the periods during which the treatment is provided. Suitable agents

20 with which the compounds of formula (I) can be co-administered include
antithrombotics, including antiplatelet agents, anticoagulants and profibrinolytics.
Suitable antithrombotics include: aspirin, Plavix™, ticlopidine, warfarin (Coumadin™),
unfractionated heparin, hirudin (LepirudinTM), streptokinase, urokinase, recombinant
tissue plasminogen activator (tPA), dipyridamole, Reopro™, Aggrastat™, and

25 Integrilin™. The compounds of formula (1) can also be administered together with
antihypertensive agents and with agents to treat dyslipidaemia such as statins eg
Lipitor™.  Further suitable drug classes for co-administration include Factor X
inhibitors and antiarrhythmics such as amiodarone or digoxin. Accordingly, in a
further aspect, the present invention provides for the use of a compound of formula

30 (I) or a stereoisomer, tautomer or pharmaceutically acceptable salt, solvate or
prodrug thereof in combination with an antithrombotic agent for the preparation of a
medicament for the treatment of thrombosis. In a preferred embodiment the
antithrombotic is an profibrinolytic. In a more preferred embodiment the

antithrombotic is recombinant tissue plasminogen activator (tPA).



30 Anot her preferred enbodi nrent of the present invention provides for a
met hod of treating or preventing atherosclerosis which conprises

adm ni st ewpDrig/oei6st her apeutically effective anount of a comeauBa/@beof or mul a
(I') or a stereoisoner, tautoner or ph@énaceutically acceptabl e salt,

sol vate or prodrug thereof to a patien In need of such treatnent. WO

03/ 061652 PCT/ 1 B03/ 00060 30 Another preferred enbodi nent of the present

i nvention provides for a method of treating or preventing adhesions or

dermal g3y fdrl!?fér‘é(@ﬁ&@l ?fé]?@; séﬁﬁm@émlcﬂt plcViddiior a hBfoARFdatinglor ef fective

amount of a co mul a or a stereoi soner, 5 tautomer or |
phar maceprevemﬁng/tFmombpslabWhlotlaaCtrnpmﬂsmmlmtepm@arthgrapleutledfy efteclivpat i ent

in need of suw treat man(tj ﬁnot tlterl %{ rred enbofaé{r}tsnt of the present
i nvent i BBV FEOMBPUY RS BrEQP IR, FHIBNET R cancer whi ch
conprs ?\émaceu%ﬁw Atteptdbiesar %t&é'drbroé@gﬁhéﬁﬁf iy GomBHatbnatitiRan

conpoun f formula (1) or a stereoi somer, tautoner or phar maceutical |y
accept atﬂrmtbr@mbot@db\ﬁap@tleﬁ imPeed of suek treatment. a Ipatpreferredrembedimsint such

For a marReAEHrohgteTe Sl b BRI, TBRe Ry PRI bl mIBI R s U as
cystic famitembotieus BEsminkhblis¥uecplasintfRfesactvatartRA)obst ruct i ve
pul nonary di sease (COPD), adult respiratory distress syndrone (ARDS),

fibromuscul ar dysplasia, fibrotic lung disease and fibrin deposition in

tnor Shou A PP BRpRR, Mo ReRhlalit? BRI fof ST eeitiaht ) "0, °a

st er eoi sonera) 2Qa t:@uposlaon0onmn|smgaa:eun1poahti>ofacmutaett)loe asabteoiwheate or
prodrug thereof to at i i n need of @i’ treat nent. oéher greferred
enbodi ment of tHau Ml arﬁméﬁ?vttﬁ? lyaseepiable salt salvate oh Psrdrugtheradchy or

preventing an injd @Q@B&Q& Heﬂ%ﬁ%ﬁﬁ% 6%&%@6&! ceptable diluént drcarrier:
endometr|05|s i nf armatory |seases rasrs or atOpIC erngtitis
or a neur odﬁgeraacmnpoetldm semsmgcdm aetnhramboheahd adpheraeeaticatyr ki nson' s

di sease which co s dm.ni sterin t herapeutically effective anount
of a?iorrpound of EEBtarsﬂ.ﬁ’ g'?t(qr)t °(5FaHe§tgP€oi sonmer, tautoner or

phar maceuti el | y5 d6m8epb! € salt, solvate or prodrug thereof to a patient
in need of such treat ment. 30
The components of this kit may be administered separately, simultaneously or

sequentially.

20 The present invention also provides for the use a compound of formula (I) or a
stereoisomer, tautomer or pharmaceutically acceptable salt, solvate or prodrug
thereof as a coating on intravascular devices such as indwelling catheters for
dialysis, replacement heart valves or arterial stents; and as a coating on extra-
corporeal blood circulation devices such as heart, lung and kidney dialysis machines,

25 to prevent thrombosis, particularly myocardial infarction, deep vein thrombosis,
stroke, young stroke, cerebral infarction, cerebral thrombosis, cerebral embolism,
peripheral vascular disease, angina and other forms of acute coronary syndromes,
disseminated intravascular coagulation, sepsis, pulmonary embolism, embolic events
secondary to cardiac arrhythmias and the prevention of cardiovascular events such

30 as restenosis following intervention surgery such as percutaneous transluminal
coronary angioplasty, grafting, stent in-placement, coronary bypass surgery or any
other forms of surgical revascularisation or intervention.

The invention provides for intravascular devices, of which the intravascular portion is



Anot her preferred enbodi nent of the present invention provides for a method
of treating or preventing conditions which benefit from maintaining or
enhanci ngwbasebss2 of bradyki ni n whi ch conpri ses adm ni st ePICTgBe3/00060
therapeutically effective anmount of a ﬁorrpound of formula (1) or a

stereoi sonmer, tautoner or phar maceuticg |y acceptable WO 03/ 061652

PCT/ 1 BO3/ 00060, 31 salt, solyate or prodru thereotho a 5atient I n need of

such tr nateditha corapeund of fospuia (A L8 stereoisomern, IUIPTSLOL herein to
treatme | r?écie | d A ' The
anmount g#hdc:r%‘a’ggﬁ%ﬁﬁ m npgatbé? ggit,aéncg\?été%trﬂ%@ggﬁgbﬁgﬁ%ﬁﬁg%%&%ibg@g?li on will
be det erbibod dirbylatitwe devices ducky asthesirt; ilung and kidgely dialysis soachings evhere

and ¢ he QAT FOmIT 514 Fomast wikaNe SHugF RupioS L codB e o FippuntRty: "

t ypi cal | i
b vean o 4 ekt o, b e

dose mayorprogrugtiherddf. as a single or divided dose. The conpounds of the
present invention nmay be used alone or in conbination with other
t herapeutic agents. Wen used in conbination w th another therapeutic agent

t he adm 1hé tbRipoAAdS bf tHiEplasentipwBhtorale PAFS imkibitons oMsose utityisbdsed] . 15
Si mul t aneous admi nistration includes the adm nistration of a si n‘aillﬁe dosage

f or m t hawporcpregyentiag theotaaciige beiweer aidevelaping thiemaus AT Af e iWiRsagent s
a1t o SEARet B et P8l ok S R capPe T biRing ¢

gi fferemmrﬁ tﬁﬁhﬁmh tiested TAFIdadiethiet at ’gwdsite ihs:plingfed/iarthepeauiambemh W'hnodﬁ )
uring ich the treatnment is provided. SQuitable agents, 20 Wt i ch the
conpound&ABta ard the deyalopipgslale Ehe Hagioh i%ﬁFté@ W'P'F&F@?@es&ﬁwpgmb&ﬂﬁd'ﬂ i cs,

I ncl udi t I : L e e B sty HCS.

Sui t abl gfééﬁ?,ic{f%:cg%&ﬂ?c@ﬂ%i@&ue: %spl r%ﬁ%@ﬁgﬁ/@%&mﬁ @ngle | nel', war farin
(Coumadi nTM, unfractionated heparin, hirudin (LepirudinTM,

strept oki nase, urokinase, reconbinant tissue plasn nogen activator (tPA),
di pyfbdafibé inveRtioprisvhenglustrated ytheafeliowing, mosdimiting BMameS.conpounds  of

f I . . b dm ni st t " t t ensi
agent s oMt RPlsaRerd 4 rhian & SoaIRHERMP L Elibd et dndiiiEs R ©
Li pi tor ;Ma_sE'é_éBﬂlﬁfy fibes apldeard 'uttoflea iR s UnfdsscsthaAwibiirsdicatedal reactionke
Fact or Inhibitors and antiarrhythm cs such as am odarone or di goxin.

Accor di nyeye camied out wndee A nilseesn atmospheresusing carerercily @valakies for t he
use of aaﬁﬁwgﬂg'go%n{s?r ‘mégAmmonia’ refers to commercially-available aqueous

20 ammonia solution of about 0.88 specific gravity. Thin-layer chromatography was
performed on glass-backed pre-coated Merck silica gel (60 F254) plates, and silica
gel column chromatography was carried out using 40-63.m silica gel (Merck silica
gel 60). lon exchange chromatography was performed using with the specified ion
exchange resin which had been pre-washed with deionised water. Proton NMR

25 spectra were measured on a Varian Inova 300, Varian Inova 400, or Varian Mercury
400 spectrometer in the solvents specified. In the NMR spectra, only non-
exchangeable protons which appeared distinct from the solvent peaks are reported.
Low resolution mass spectra were recorded on either a Fisons Trio 1000, using
thermospray positive ionisation, or a Finnigan Navigator, using electrospray positive

30 or negative ionisation. High resolution mass spectra were recorded on a Bruker
Apex |l FT-MS using electrospray positive ionisation. Combustion analyses were
conducted by Exeter Analytical UK. Ltd., Uxbridge, Middlesex. Optical rotations

were determined at 25°C using a Perkin Elmer 341 polarimeter using the solvents



30 (1) or a stereoisoner, tautomer or pharmaceutically acceptable salt,

sol vate or prodrug thereof in conbination with an antithronbotic agent for
t he prepawatdsmaiest a nedi canent for the treatnment of thr edrasosoooén a
preferred enbodi nent the antithronbot'bg is an profibrinolytic. In a nore
preferred enbodi nent the antithronbot is reconbi nant tissue plasm nogen
activatormit PA). WO 03/061652 PCT/1B03/00060 32 In a further aspect, the
present andeencentraliopsisaesifiedr Examplegprapoundsdesignated as &V en{) ﬁ’@tlca|

t hr onbos; r ve
amount _apomelSafibadibfed Based Bl SO bhital HipAATHhEARetdnod i &

phar mac esuitabid i;mvamcept abl e salt, solvate or prodrug thereof in conbination
with an antithronbotic to a patient in need of such treatnment. In a
preferred enbodi nent the antithronbotic is a profibrinolytic. In a nore
preferred enbodi nent the antithronbotic is reconbinant tissue plasm nogen

activgtor (tPA). 10 Ina furt ﬁbr@ﬁaﬁé‘ns aﬁ@@e‘ﬁhﬁﬁﬁl@t i nvention provides for
a kit conprising: a) a conpoSTtion npound of formula (1) or
a st er eofdmeel™ t aut diltration ageat; iwoedt Reﬁelhlyla:z&rc&ﬁohbeeGeahany sol vat e or

prodrug dISC|O ed herein_an har al . cept abl e

G 1 uent AMBEEVSdE 15 eXeTAnsResin, AV Btae RETh S BRI RS ana
phar macegm cal |y 15 a@é@é@bhﬁa&hbwreem G’ Lere0 PO = £01.8 kPapt ai ner The
conponents of this kit may be adm nistered separat el Si mul t aneously or
sequent i Biotage™0 The &mgemogrﬁpby\peﬁﬁrraed@smgoﬁlaab 5tsjlica gel aasisidgec onpound
of formula (1) or a ?ﬁﬁﬁﬁﬁﬁéﬁgqu tautomer or pharmaceutical ly acceptable

salt, solvate or prod as a coating on intravascul ar devices

such as Bodwel | i ng Cattbﬁ-&ﬂﬂokyfdarb@hy&bmms repl acenent heart val ves or

arterial stents; and as a coating on extra- corporeal blood circul ation

devi ces BUch as heart, rpﬁﬂg and k| dney dialysis machines, 25 to prevent

t hronbosj.s, parti cul ar,

stroke, goung stroke, dé’n écrjclf:&%h&ta?:gdr}g \é‘alr %E{sﬁﬂtbg rebral
enbolism peripheral 1\wsmu(1amg¢rns|sas@10)amg| na and ot her forms of acute

coronary syndromes, dissem nated intravascular coagul ation, sepsis,

pul rmnar?atenbol ism erfABlVECevent s secondary to cardi ac arrhythm' as and
the prevgntion of car@qQypscul ar events such

dd Doublet of doublets
Degussa® 101 10 wt% palladium on activated carbon, Degussa type E101
available from Aldrich Chemical Company

Dowex® lon exchange resin, from Aldrich Chemical Company
ee Enantiomeric excess
HRMS High Resolution Mass Spectrocopy (electrospray ionisation

positive scan)

Hyflo™ Hyflo supercel®, from Aldrich Chemical Company
liq liquid
LRMS Low Resolution Mass Spectroscopy (electrospray or thermospray

ionisation positive scan)

LRMS (ES) Low Resolution Mass Spectroscopy (electrospray ionisation
negative scan)

m Multiplet

m/z Mass spectrum peak

MCI™ gel High porous polymer, CHP20P 75-150um, from Mitsubishi



30 as restenosis follow ng intervention surgery such as percutaneous
translum nal coronary angiopl asty, grafting, stent in-placenent, coronary
bypass suwgasyews2 any other forms of surgical revascul ar iPEIIIBEIN0060
intervention. The invention provides fgé i ntravascul ar devices, of which
the intravascul ar portion is WO 03/061852 PCT/1B03/00060 33 coated with a
conpound of formula ( &3 or, a stereoi soner, tautonmer or pharmaceutically
acceptable salt, solv r@"@)‘%'&%’(ﬂ’l"(@'%ereof and extra corporeal bl ood
circul atigon deV|ces S i al ysis machi nes, where
t he portééc?)n com ng In'tih‘;d?.lgg%[p'eg%ﬁar 'H?ﬁé??gb Gds?ﬁﬁgfood is coated with a
conpoundgof 5 formul aC(Ua)rtebr a stereoi soner, tautoner or pharnmaceutically
accept ag__ke salt, solv e rodrug_5 &ereof. The conpounds of the present
inventi dif are TAFl a i %"tﬂQﬂ tility is based upon preventing the
reactiory between a dewghqei ng thronbus and TAFla. It has 10 been found that
t he conpounds of the present invention are also capable of binding to the
unact i veSemPaRRI ol eReverseaphase=Csq siticd gel artridge, WatereCoezaratiam bet ween
TAFl a and the devel op clot. The use of TAFla inhibitors as described
above it terns of sca-ﬁg)eénd utility, includes such TAFla inhibitors which
bind to . 15 The illustrated by the foll ow ng,
non- | i mfﬁr’fg exanpl eSWYfg%ﬁ}rrPgh%{)ﬁ%{?g%ye determ ned on a Gal | enkanp

mel ti ng oi nt appar at @hamicalgshifyjl ass capillary tubes and are uncorrected.
Unl ess otherwi se indicated all reactions were carried out under a nitrogen
at nosphere, using comercially avail able anhydrous solvents. '0.88

Ammoni a' refers to conmerci al | y-avail abl e aqueous 20 anmoni a sol ution of
about 0.88 specific gravity. Thin-layer chromatography was performed on

gl ass- backed pre-coated Merck sili c:Exnglg 0 F254) plates, and silica gel
col um chroma ‘ ) 40

silica gel 68 : askdle A ; s =
specified ion exchange reS| n whi ch had been/p\(v\@ﬁhed wlth dei oni sed
wat er. Proton NVR 25 specty @m—n@ red On a¥arian | nova 300, Varian
(nova 400, or Varian Mercury 4 eciironeter |§ the sol vents specified.
In the NVWR spectra, only non- excha " whi ch appear ed di stinct
fromthe solvent peaks are reported. Low resgl ution mass spectra were
recorged on either a Fisons Trio 1000, using Qhernospray positive

oni sat| nolu%on%fﬁhg co %%un \Gf%teggr‘atlgﬁl 4%|7n?§},m§é)r§1zrir¥ol)pl?1$é hy%rochloric

acid (35ml) was heated at reflux for 72 hours, then allowed to cool and concentrated

under reduced pressure. The residue was dissolved in water (2ml) and the solution
was purified by column chromatography on Dowex® 50WX8-200 ion exchange resin

10 using an elution gradient of water:0.88 ammonia (100:0 to 98:2). The product
containing fractions were combined and evaporated under reduced pressure, and
the product was freeze-dried to afford the title compound, 456mg. 'H-NMR (CDCl,,
400MHz) &: 0.82 (t, 3H), 1.70 (m, 2H), 2.80 (m, 1H), 3.01 (m, 3H), 3.44 (m, 1H), 3.78
(m, 3H), 3.89 (dd, 1H), 6.70 (s, 1H), 7.35 (s, 1H). LRMS: m/z (ES") 264 [MNa™].

15 Microanalysis found: C, 49.04; H, 8.17; N, 15.51. C4;H9N303;1.6H,0 requires C,
49.04; H, 8.28; N, 15.60%. [a]p =-33.43 (c = 0.193, methanol).



30 or negative ionisation. H gh resolution nass spectra were recorded on a
Bruker Apex |l FT-MsS using el ectrospray positive ionisation. Conbustion
anal yses wermw/ewenduct ed by Exeter Analytical UK. Ltd., Uplomidgeooeo

M ddl esex. Optical rotations were determ ned at 25C using a Perkin El ner
341 pol arinmeter using the solvents WO 8/ 061652 PCT/ 1 B03/ 00060 34 and
concentrations specified. Exanple conpounds designated as (+) or (-)
optical isoners are assigned basExdamplesi2ta#ign of optical rotation when

determ i . ' I , reviations and Definitions

Ar bocel ?ﬁx?%ﬁ“??%’}qs%}{hﬁg‘é’ﬁ?ssgifg%ﬂ%’ﬁ" %@?‘Paenrrai er & Sohne, Germany
Anberlyst(r) 15 lon exchange resin, avail g.bl\e/fNagn Al drich Chem cal Conpany
atm Pressure in atnospheres (1 af T 760QTor ™= 101. 3 kPa) Bi otageTM

Chr omat ogr aphy performed usi mg—N| a qg_lgel cartridge, from

Bi ot age, UK BCC tert-Butyl oxycar bonyl r Broad C Concentration used
for optical rotation neasurenents in g perll 100 M (1 ng/m is Co. 10) cat
Catalytic d Doublet dd Doublet of doubl efs Degussa(r) 101 10 wt % pal | adi um

Comany ‘Ee R EP5R oA AR BRe0 Mo RSTho? kimikBue il 1™ <2

Enant5 orprocedwreasf Exarihe 1Hi gh Resol uti on Mass Spectrocopy (el ectrospray
i oni sation—positive scan)HyfloTM Hyflo supercel (r) from Aldrich Chem cal

o orEetT

Conpanyf Ei ] |iqui doLRVS Loy Yeldi|ution Mass Spe trtoscopy (el ectrojspray or
t her nogp 5y i oni sat'i on posi tia.//o? gcan) LRM5S (ES- 43w Resol uti on Mass
Spectrqscopy (el ectrospray i orsl atji on

'H-NMR (D20, 400MHz) &: 0.76 (t, 3H),

1.10 (m, 2H), 1.60 (m, 2H), 2.75 (dd,
1H), 2.82 (dd, 1H), 3.00 (m, 2H), 3.55
87 | (m, 2H), 3.62 (t, 2H), 3.90 (dd, 1H), 6.83
2 | ue NN | sticky | (s, 1H), 7.48 (s, 1H). LRMS: m/z (TSP*)
solid | 256.2 [MH']. Microanalysis found: C,
53.59; H, 8.35; N, 15.57.
C12H21N303;0.75H20 requires C, 53.62;
H, 8.44; N, 15.63%.
'H-NMR (D»0, 300MHz) &: 0.82 (m, 2H),
48 | 1.05 (m, 4H), 1.57 (m, 7H), 2.77-2.97 (m,
3 sticky | 2H), 3.05 (m, 2H), 3.59 (m, 2H), 3.95 (m,
gum | 3H), 6.94 (s, 1H), 7.59 (s, 1H). LRMS:
m/z (ES*) 310 [MH"].
'H-NMR (CDCl3, 400MHz) §: 2.80 (dd,
1H), 2.99 (m, 5H), 3.42 (m, 1H), 3.80 (m,
1H), 3.92 (m, 1H), 4.02 (t, 2H), 6.64 (s,
) ©/\/ o1 | 1H).7.01(d 2H), 720 (m, 4H). LRMS:
m/z (ES*) 304 [MH']. Microanalysis
found: C, 58.93; H, 7.17; N, 12.82.

C16H21N303;1.27H,0 requires C, 58.91;
H, 7.27; N, 12.88%.




negative scan) mMiltiplet mnmz Mass spectrum peak MCI TM gel H gh porous
pol yner, CHP20P 75-150m from M tsubishi WO 03/061652 PCT/|B03/ 00060 35
Chem cal Wworgposwsz on psi Pounds per square inch (1 psi = @®CI/1BE#)00600
Quartet Rf Retention factor on TLC s gkngl et Sep-Pak(r) Reverse phase C18
silica gel cartridge, Waters Corporati t Triplet TLC Thin Layer

Chr omat ogr aphy Chemi cal shift Exanple 1

(2S)-(-)-2-(2- Ani noet hoxy) - 3- ( 1- pr o XBMPIeIS; i dazol - 4- yl ) propanoi ¢ aci d
TN FEGhorth 9.3 AnfihbethioR)- 4 05 idiBReRfiohl- 12 TRRUDE 2 RIERRBRE 40A 8

—50 acT d )~ wWas nedated at 1
72 hours, then all owed to~eevl d concentrat e%\ug?.qureduced pressure.
‘ 2fffFNand ©he solution was purified by

col utm chr omat ogr aphy on\Dowg %iﬂp{l@%@nange resin 10 using an
el ution gradient of water:0.88 ammoni a1 108 2). The product
containing fractions were conbi ned and evapor at under reduced pressure,
and the product was freeze-dried to afford the@Qitle conpound, 456ny.

"H NWVR ( VHz) 8: Q. t : m 30 3.01
(m 3y A5ohop, it G¥ gpeund i byebargiioh:s axy7Beld! 0,25 fpqrentalda 7 55

(s, 1sHhydribdftoricTagid Gatl) waShdahdina 11dC Mrelrsqw:i%’s}b’ﬂie?\ AIRNEY toleoof 8B4 H,
8.17; N, '15.51. CIIHIYN303;1.6H20 requires C,_ 49.04; H 8.28; N 15.60%

[a] p = -Gceptrated-undaeduned peessuye. Vibeomsitieclas RSEOBEBINoEe0and the
solution was purified by column chromatography on Dowex® 50WX8-200 ion

exchange resin using an elution gradient of water:0.88 ammonia:methanol (95:5:0 to
90:5:5). The product was dissolved in water (5ml) and freeze-dried to afford the title

10 compound as a sticky gum, 45mg. 'H-NMR (CDsOD, 400MHz) &: 0.99 (m, 2H), 1.21
(m, 4H), 1.61-1.78 (m, 7H), 2.86 (dd, 1H), 3.02 (m, 3H), 3.58-3.70 (m, 2H), 3.98 (m,
3H), 6.93 (s, 1H), 7.50 (s, 1H). LRMS: m/z (ES*) 310 [MH']. Microanalysis found:
C, 59.56; H, 8.76; N, 12.91. C4sH27N303;0.75H.0 requires C, 59.51; H, 8.90; N,
13.01%. [a]p =-23.34 (c = 0.102, methanol).

15

Example 6
(2S)-(-)-2-(2-Aminoethoxy)-3-(1-phenyl-1 H-imidazol-4-yl)propanoic acid

/§N 9/\/NH2

0

The title compound was obtained as a fawn solid in 87% yield from the morpholinone
20 of Preparation 104, following the procedure of Example 5. 'H-NMR (D-O, 400MHz)
8: 2.88 (dd, 1H), 3.00 (dd, 1H), 3.10 (t, 2H), 3.62 (t, 2H), 4.02 (m, 1H), 7.30 (s, 1H),
7.39 (m, 1H), 7.45 (m, 4H), 7.98 (s, 1H). LRMS: m/z (ES*) 298 [MNa®].
Microanalysis found: C, 59.15; H, 6.39; N, 14.71. C44H7N303;0.5H,0 requires C,
59.14; H, 6.38; N, 14.78%. [o]p =-16.8 (c = 0.10, methanol).
25

Example 7
(2S5)-2-(2-Aminoethoxy)-3-{1-[3,5-bis(trifluoromethyl)phenyll-1 H-imidazol-4-yl}-




36 Exanples 2 to 4 The follow ng conpounds of general fornmula ~~NHZ /N
RNOH O were prepared fromthe correspondi ng norphol i none conpounds

f ol | ow ngwble/espr ocedur e of Exanple 1. Yi eld Ex R DataPprc@igozlédoddvR ( D20,
400MHz) 8: 0.76 (t, 3H), 1.10 (m 2H) 60 (m 2H), 2.75 (dd, 1 H, 2.82
(dd, 1'H), 3.00 (m 2H), 3.55 37 (m ?ﬁ) 3.62 (t, 2H), 3.90 (dd, 1 H),
6.83 2 H3C sticky (s, 1 H), 7.48 (s, H. LRV miz (TSP+) solid 256.2

[ MH]. Mcroanal ysis found: C, SQ_QQQLIH,LEQS N, 15.57. C12H21N303;

0. 75H20 requires C, 53. 62;;0 H 8.44; N, 15.63% 1H-,g{|¥R (D20, 300MHz) 8:
0.82 (m 2H), 48 1.05 (m® a4 1.57/:(:ﬂm 7H)02 ¥7 (m 3 sticky 2H),
3.05 (m 2H), 3.59 (m 2H), /3. 9! 694(s 1 H, 7.59 (s, 1 H).
LRVS: nmlz (ESt) 310[M—I+]. ( Hg: 2.80 (dd, 1 H), 2.99
(m 5H), 3.42 (m 1 H), 3.80)m , 3.92 ( 1 H, 4.02 (t, 2H), 6.64
(s, 461 1H, 7.01 (d, 2 7.20 (m 4H). L - ( mz (ES+) 304 [ MH].

M croanal ysis found: C 53(93 H 7.17; N, 12.82.

The title compound was obtained as a white solid in 45% yield from the

morpholinone of Preparation 106, following the procedure of Example 5. 'H-NMR

5 (CD3;0OD, 400MHz) &: 3.00-3.18 (m, 3H), 3.65 (m, 1H), 3.75 (m, 1H), 4.04 (m, 2H),
7.58 (s, 1H), 7.98 (s, 1H), 8.22 (s, 2H), 8.30 (s, 1H). LRMS: m/z (ES’) 410 [M-H].
Microanalysis found: C, 43.95; H, 3.79; N, 9.99. C4¢H15FsN303;1.25H,0 requires C,
44.30; H, 4.07; N, 9.69%.

10 Example 8
(2RS)-2-[(2-(Methylamino)ethoxy]-3-(1-propyl-1H-imidazol-4-yl)propanoic acid

H
N
O/\/ \CH3
OH

Hsc"‘\____NF N
—

0
The title compound was obtained from the morpholinone of Preparation 51, following
the procedure of Example 1. 'H-NMR (D20, 400MHz) §: 0.70 (t, 3H), 1.62 (m, 2H),
15 2.56 (s, 3H), 2.76 (dd, 1H), 2.84 (dd, 1H), 3.05 (m, 2H), 3.53-3.63 (m, 2H), 3.80 (t,
2H), 3.94 (dd, 1H), 6.84 (s, 1H), 7.50 (s, 1H). LRMS: m/z (TSP*) 256.2 [MH"].

Example 9
(2RS)-2-[(2-(Dimethylamino)ethoxy]-3-(1-propyl-1 H-imidazol-4-yl)propanoic acid

T

N
Haco‘\_____ NF N NS CH,

= OH

20 0
A solution of the protected acid of Preparation 142 (200mg, 0.62mmol) in
trifluoroacetic acid (5ml) and dichloromethane (5ml) was stirred at room temperature
for 18 hours, then concentrated under reduced pressure. The residue was



Cl6H21 N303; 1.271-120 requires C, 58.91; H, 7.27; N, 12.88% WD 03/061652
PCT/ 1 BO3/ 00060 37 Example 5

(2S) - (-) -wo(i3rwsrssnoet hoxy) - 3-[ 1- ( 2- cycl ohexyl ethyl)-1 PCT/IB03/00060

H i m dazol -4-yl | proganoic acid NH2 / NONOH O A solution of the
conmpound of Preparation 133 (72ng, O. Zgﬁmnl) i n concentrated 5 hydrochloric
acid (5m) was heated at 110C for 18 hours, then allowed to cool and

concent rdigeRlveh Hewates anddhe soludion was pudfiedby &9@%@“@@%‘6’9@!‘34 N wat er and

t he oI ch 200
on oxchRhER” PREVRB0DIGH eRéngiite HRirE N AT ARG BB AR RE 4} o iR

net hanol THé prddut b@ntaﬁﬁn% frattiond®epd c@iwéntméd dhespieda@edrprwélné dndrthe and
freeze-dried to afford the title 10 conpound as a sticky gum 45ng. 1H NWVR

(CD30D, 'sstiveyasdisgolygd imwatey) and freeze-dripd 4gqpfford mtﬂlergomﬁpums ®. 86

7750 s, tpkpiptty o) ety (ol 4ded o6 8 1 B0 g 260-2 9850

H 8, 76, (7HR 0% (I GHITBAAINY 9L BET GALIHES 6 (AO1)3.78 (628, 32
13. 01% ﬁa 0 = - lTé 102, met hanol

(29) - (-)m-1H, ﬁrﬁaq(’ﬁeﬂ x?)483(5( 1théwslm¢z (%Baﬂangwr*)@br%amn@ly&tﬁ d

/[ NH2 / N 0 I f | ydal %

yi el d frfgm ne rsnl)-lrlth ?n@zﬁgﬁz%g (&%ﬁﬁ‘hr:’a %'on i‘g@‘j ?etso?;l\%\’\n%%g“t ﬁeﬁp?\gcedure
of Exanpl462%.1H NVR ( D20, 400M—Iz) 8: 2.88 (dd, 1 H, 3.00 (dd, 1 H, 3.10
(t, 2H, 3.62 (t, 2H, 4.02 (m 1 H, 7.30 (s, 1 H, 7.39 (m 1 H, 7.45
(m 11‘P-I), 7.98 (s, 1 H. LRVs: mz (ESt+) 298 [MNa+]. M croanal ysis found:

C, 59.15; H 6.39; N, 14.71. Cl4H17|g§,9]?]Q' & £j120 requires C,

(2RS)-3-(1-Propyl-1 H-imidazol-4-yl)-2-[(3 R)-pyrrolidin-3-yloxy]propanoic acid

H
O
N /=N ©
N
= OH

0]
Concentrated hydrochloric acid (3ml) was added to a solution of the protected amino
15 acid of Preparation 143 (232mg, 0.55mmol) in dioxan (2ml), and the mixture was
stirred at room temperature for 18 hours, then concentrated under reduced pressure.
The residue was dissolved in water (1ml) and the solution was purified by column
chromatography on Dowex® 50WX8-200 ion exchange resin using an elution
gradient of water:0.88 ammonia (100:0 to 98:2). The product was freeze-dried to
20 afford the title compound as a white solid, 67mg. 'H-NMR (DO, 400MHz) (mixture
of diastereoisomers) 8: 0.72 (m, 3H), 1.63 (m, 2H), 1.80, 1.98, 2.08 (3xm, 2H), 2.65,
2.84 (2xm, 3H), 3.03-3.38 (m, 3H), 3.81 (m, 2H), 3.94 (m, 1H), 4.14 (m, 1H), 6.89
(m, 1H), 7.53 (m, 1H). LRMS: m/z (ES™) 290 [MNa'].



59.14; H, 6.38; N, 14.78% [a]Jo = -16.8 (c = 0.10, nmethanol). 25 Exanple 7
(2S) - 2-(2- Am noet hoxy)-341 -[3,5-bis(trifluoronethyl)phenyll-1

H i m dazowodspwbiesxO 03/ 061652 PCT/ |1 BO3/ 00060 38 propanoi @caaBaB/wsed NH2

O~ OH ONOF3C The title conmpound s obtained as a white solid in 45%
yield fromthe norpholinone of Preparé&aon 106, follow ng the procedure of
Exanple 5. 1 HNWR 5 (CD30OD, 400MHz) 8: 300318(m 3H), 3.65 (m 1 H),
375(m1|—l),404(m2|—|) 7.58 mple 798(3 1H) 822(3 2H)

8. 30 (s ; S O LA . I\ Q

- 1

9. 69% 10 Exarrpl e 8 (2RS) 2-f 2 (@Ealyd).gracnp) et hoxyl 3 (1 propel
H-i m dazol - 4-yl) propanoi ¢ aci d H HC- NO_--NCH3 3 N/ OH 0 The t|tIe
conpound was obt ai ned fromthe repa atiqn -, fol | owing
t he procedure of Hg&® ’
2H), 15 2.56 (s, 3H)
3.53-3.63 (m 2H), 3.80 :
LRVS: mz (TSP+) 256. 3 [M—I+] Exanpl e 9
(2RS) - 2-f(2- (D net hyl am no) et hoxvl -3-(1-propel -1 Him (S)azol -4-yl ) propanoi c
aci d 5B miklube 6Hhe3cdinpolill of Preparation 121 (170mg, 0.43mmol) and concentrated

hydrochloric acid (2ml) was heated at 110°C for 18 hours, then allowed to cool and

concentrated under reduced pressure. The residue was azeotroped with ethanol,
methanol and dichloromethane, then purified by column chromatography on Dowex®
50WX8-200 ion exchange resin using an elution gradient of water:0.88 ammonia

10 (100:0 to 98:2) to afford the title compound, 15mg. 'H-NMR (CD3OD, 400MHz) §&:
1.22 (t, 3H), 2.62 (q, 2H), 2.82 (m, 1H), 2.98 (m, 3H), 3.02 (t, 2H), 3.50-3.62 (m, 2H),
3.90 (m, 1H), 4.18 (t, 2H), 6.86 (s, 1H), 7.14 (d, 2H), 7.20 (d, 2H), 7.30 (s, 1H), 7.43
(m, 4H). Microanalysis found: C, 64.05; H, 6.99; N, 9.35. Ca5H29N303;2.7H20
requires C, 64.28; H, 7.21; N, 8.99%.

15

Examples 12 to 14

The following compounds of general formula

R\/\/ = AN,
N

. OH

)

were prepared from the corresponding morpholinones following the procedure of
20 Example 11.



20 0 A solution of the protected acid of Preparation 142 (200nyg,

in

room t enp@oaBwss2 f or
The resi due was WO 03/ 061652 PCT/ | BO3/

18 hours,

060 39 dissolved in water

0. 62mmol )

trifluoroacetic acid (5nml) and dichl oronethane (5m ) was stirred at

t hen concentrated under redaaBw/@oessure.

and t he

sol ution was purified by colum chronatography on Dowex(r) 50WK8- 200 i on
exchange—+eshr—us+hrg—wat-er—0-88—areorta—{96-4)—as—ettant—Fhe—praduct
cont ai ri&g fracti o\rﬁ wer e cm%'@lq‘rat ed under redpggéj pressure and |t he
resi due s| di ssol ved i n waf er%zgc freeze-dried TO afford the titlle
conmpound as|a 5 sticky gum 100 ' H NMR (D20, 400MHz) 8: 0.66 (ti, 3H),
1.60 (h 2 66x2. 78 (m 7H), |ZHBRMRI(CDIOB) 408MHg) Gr2.1BHm, 3.57 (m 1
H, 3.61 ( .78 (t, [2H), 3 ( 48 (s, 1
H. LRVB: nz ) 270. 2 5. 4261)0855@(}»33'5?,%%%: %Dé&%@ H 8.72;
N, 14.58. CL3H2 83; H20 requi S54.a37k a6 (s 10 Exanpl e
10 (2R$) 18- 1- Propel—Hy e S | @H)>4.60m HHP 3786 (MY, 1H}.%.68 n,
Hi m dazol -§4-yl)-2 - py rml{ql;jl 18H); 8196x(s, pHYPARBI(, BH)d7.4Q (N |[H3C- - -,
/,-NOIN/ PH O nt r af e®P®ydroch tlo a
solutign of [the protéctegd am no 15 23'@ 5%6%%7547@1%3 ?ggﬁg
0.55mml ) ip dioxan (2mr), and thg -Hpj.irred at roomtenperature
for 18 {hourk, then concentrated urdrg?rz E@ﬁge%ﬁ\greésure The residue was
di ssol ved ip Hb@ er (1 m) apd the §bI-NMR)(CM/§{9Dp400M|I-Ed6b§Z 09ofna,m
chr omatjogr a $0WK8- 200 .i gn exch e re5| sin n el ution
gradi ent of 88 ammoni a (1C@q® § Qﬁ?g%ﬁg (B} q%aé"
freezeddrie ford the 17 tlie 1 HoBRRY rheofe! 4 &/mg. ' H NWVR
(D20, 400NMH; dli astereol-lj)sorrer@I %ﬁ) %m &_367{ 3 (m 2H),
1.80, 1. 38, m)ssg(szcsmwmmgsnusu-e zsto(msosH), 3.81
m 2H), 3. 4. 14 1 8 . LRMVE:
(m 24 3, @ e (55 RSk (B AaB .t [
'H-NMR (CD3OD, 400MHz) &: 2.18 (m,
o1 2H), 2.78 (t, 2H), 2.88 (dd, 1H), 3.02 (m,
3H), 3.58-3.72 (m, 2H), 3.97 (m, 3H),
14 yellow
id 6.95 (s, 1H), 7.40 (m, 2H), 7.50 (s, 1H),
soli
7.60 (s, 1H), 7.78 (m, 3H). LRMS: m/z
(ES’) 366 [M-H].
Example 15
(25)-2-{[(1 R)-2-Amino-1-methylethylloxy}-3-[1-(2-cyclohexylethyl)-1 H-imidazol-4-yl]-
propanoic acid
CH,
A NH
O/\, /=N 0T
NMOH
5 0

The title compound was obtained in 45% yield from the morpholinone of Preparation

92, following the procedure of Example 11.

'H-NMR (CD30D, 400MHz) &: 0.94 (m,

4H), 1.18 (m, 4H), 1.59-1.76 (m, 7H), 2.72 (m, 2H), 2.96 (m, 1H), 3.03 (m, 1H), 3.26
(m, 1H), 3.55 (m, 1H), 3.98 (m, 3H), 6.88 (s, 1H), 7.48 (s, 1H). LRMS: m/z (ES")



WO 03/ 061652 PCT/ |1 BO3/ 00060 40 Exanple 11 (2RS -2-(2-An noet hoxy) - 3-f
1-f2-(4'-ethvlfl,1'-biphenyll-4-yl)ethyll-1 Himdazol-4-yl}- propanoic
aci d NH2 wig3Grb1652(; ,-N OH 0 5 A m xture of the conpound pafi/IBoz@aset i on
121 (170mg, 0.43mml) and concentrated,,hydrochloric acid (2m) was heated
at 110C for 18 hours, then allowed to é%ol and concentrated under reduced

pressure. The residue was azeotroped wth ethangl t | .and

G ohi or GRAINVET. tMGHOMAYSIE SOHNS) (oo Hr9 Dntlo ! dmy Corl badeir3H:0
50WK8- 2 s X - ) ngo/an el ution gradi ent of water:0.88
ammoni aq%u'ﬁélgog g@@(@?ggzggﬁ,m@.ygﬁd the title conpound, 15ngy. 'H NWR

(CD30D, 400MHz) 8: 1.22 (t, 3H), 2.62 (g, 2H), 2.82 (m 1 H), 2.98 (m
3H), 3.02 (t, 2H), 3.50-3.62 (m 2K 390 (m 1 H, 4.18 (t, 2H, 6.86

(s, 1 H, 7.14 (d, 2H), 7.20 (d, 2FH5=H s, 1H, 7.43 (m 4H).
M cr ognal ysi s 3 agne. syt Hlindidlaz o Zdi@0 requires
C, 64.28;, H 7T 27T, anp ol Tow ng conpounds

; N, O. 0 0 €

of general formula R/ NH2 N/ OH we ,e'd\Lr/off‘\‘l"i he correspondi ng

nor phol i nones foll ow ng thesT Exanple 11. WO 03/061652

PCT/ 1 B0O3/ 00060 41 Yield E NVBRQHD30D, 400MHz) 8: 2.15 (m

\ 35 2H), 2.62 (t, 2H), 2. , , 3702 Y

S—
re

A solution of the compound of Preparation 99 (70mg, 0.27mmol) in concentrated
hydrochloric acid (2ml) was heated at 110°C for 18 hours, then allowed to cool and
concentrated under reduced pressure. The residue was azeotroped with water,

10 then purified by column chromatography on Dowex® 50WX8-200 ion exchange resin
using water:0.88 ammonia (95:5) as eluant to afford the title compound as a pale
yellow solid, 50mg. 'H-NMR (CD30D, 400MHz) §: 2.93-3.14 (m, 3H), 3.24 (m, 1H),
3.59-3.73 (m, 2H), 4.00 (m, 1H), 7.35 (m, 2H), 7.45 (m, 4H), 7.98 (s, 1H). LRMS:

m/z (ES*) 298 [MNa"].
15
Example 17
(25)-2-{[(1 R)-2-Amino-1-methylethylloxy}-3-(1-phenyl-1H-imidazol-4-yl)propanoic
acid

CH,

FN C_)/:\/NHZ

@»NMOH

O

20 The title compound was obtained in 75% yield from the morpholinone of Preparation
109, following the procedure of Example 16, except that an elution gradient of
methanol:water:0.88 ammonia (20:80:5 to 30:65:5) was used for the ion exchange
chromatography. 'H-NMR (D20, 400MHz) &: 0.90 (d, 3H), 2.80 (m, 2H), 3.00 (m,
2H), 3.59 (m, 1H), 4.14 (dd, 1H), 7.26 (s, 1H), 7.37 (m, 1H), 7.42 (m, 4H), 7.96 (s,

25 1H). LRMS: m/z (ES’) 288 [M-H]. Microanalysis found: C, 58.76; H, 6.72; N,
18.37. Ci5H19NaO3;H20 requires C, 58.63; H, 6.89; N, 13.67%. [o]p=-83.0 (c =
0.1, methanol).



12 white 3H), 3.60 (m 1 H), 3.66 (m 1 H, 3.98 (m \ solid 3H), 6.96 (s,
1H, 7.25 (m 3H), 7.40 (m 2H), 7.54 (m 3H), 7.58 (d, 2H). LRVE: iz
(ES-) 392wpMsldeiss2 H3C 1H NM R ( CD3OD, 400|sz) 8 2.09 (m pCaHBY3@O@A (s,
3H), 2.59 (m 2H), 2.86 (m \ 17 1 H) oo (m 3H), 3.60 (m 2H), 3.97
(m 13 white 3H), 6.96 (s, 1 H), f‘?h 7.40-7.60 \ foam (m 5H).
LRVE: mz (ES+) 430 [ MNa+] . 1H—NI\/R(CD3CD 400M—|z) 8 2.18 (m 21 2H),
2.78 (t, 2H), 2.88 (dd, 1 H), 3.02 (m \ 14 yellow 3H), 3.58-3.72 (m 2H),
3.97 (m 3H), solid 6.95 (s, 1 H ,eladfe(f8 2H, 7.50 (s, 1 H, 7.60 (s,
1H, 7.78 (m 3H. LRVS: mz (ES H]. Exanple 15 (25)-2-{f (1
R) - 2- Ami (@SE2+f1 By-LeAmind-dxmathgleth 8y[¢}(Bhebdittiotof] )1:-birtienyllBayipi +4- y! | -

propanoic acid CH3 j~NH2 N.O N H 5 O The titl e conpound was obt ai ned
in 45%vyield fromthe mrpholﬁﬂ%'—gﬂmﬂi@m 92, follow ng the
procedure of Exanple 11.cilH NVR (CD3COD, 400MHz) 8: 0.94 (m 4H), 1.18 (m
4H), 1.59-1.76 (m 7H), 2N,2(m 2H), 2.96 (m 1 H), 3.03 (m 1 H), 3.26
(m 1 H, 33.55(m 1 H, F98Ym 3H), 6.88 (s, 1 , 7.48 (s, 1 H. LRV
mz (ESt+) WO 03/06165Z Y\I B¢/00060 42 324 [MNal'® M croanal ysis found:
C, 58.97; H, 9.01; N, 11.85—&17H29N303; 1 2H20 r/eqw/usl C, 59.18; H 9.17;
N, 12.18% Exanple 16

Nz i_ _OH
5 o

The title compound was obtained as a white foam from the morpholinone of
Preparation 115, following the procedure of Example 17, except that an elution
gradient of water:methanol:0.88 ammonia (75:20:5 to 15:80:5) was used for the ion
exchange chromatography. 'H-NMR (CD;OD, 400MHz) &: 1.00 (d, 3H), 2.77 (dd,

10 1H), 2.92 (m, 2H), 3.15 (dd, 1H), 3.59 (m, 1H), 4.10 (m, 1H), 7.42 (s, 1H), 7.50-7.627
(m, 5H), 7.78 (s, 1H), 7.86 (s, 1H), 8.10 (s, 1H). LRMS: m/z (ES*) 434, 436 [MH"].

Example 19
(25)-2-{[(1R)-2-Amino-1-methylethylloxy}-3-[1-(4-phenoxyphenyl)-1 H-imidazol-4-yl]-
15 propanoic acid
oH,
Q - o A NH,
O,Q’ AN OH
o)

A solution of the morpholinone of Preparation 111 (130mg, 0.36mmol) in
concentrated hydrochloric acid (10ml) was heated at 110°C for 18 hours, then
allowed to cool and concentrated under reduced pressure. The residue was purified
20 by column chromatography on Dowex® 50WX8-200 ion exchange resin using
water:methanol:0.88 ammonia (70:30:5) as eluant. The product was dissolved in
water and freeze-dried to afford the title compound as an off-white powder, 70mg.
'H-NMR (CDsOD, 400MHz) &: 1.00 (d, 3H), 2.78 (dd, 1H), 2.86-3.00 (m, 2H), 3.17
(dd, 1H), 3.60 (m, 1H), 4.15 (dd, 1H), 7.02 (d, 2H), 7.08 (d, 2H), 7.17 (m, 1H), 7.30



5 (2RS) - 2-(2- Am noet hoxy) - 3- (1- phenyl -1 H-i m dazol - 4-yl ) propanoi c acid
~~NH2 ~N N/ OH O A solution of the conpound of Preparation 99 (70ng,
0. 27mol )worsmerssent rat ed hydrochloric acid (2m) was heacadBet/ooddOC f or
18 hours, then allowed to cool and cop entrated under reduced pressure.
The residue was azeotroped with water, "10 then purified by colum

chromat ogr aphy on Dowex(r) 50WK8-200 ion exchange resjn., usi er:0.88

armon a (G50S4 (B} Sk 7.56 (61 £ah. 7 95,11 oL BV D) 400 dFE el | o

solid, - ' (¢1Yr ' -3pl ; H) ,

3. 59- 3. '%%"Wﬁ@o Ej(rnami@’H)’, ?2% ?Om%%zﬁ?‘ﬂggéo%ﬂz%g ?&q}ﬁ'g? C(l’s, 1

H) . LRMB2.5811H, 6.85;-N, 20813ANFp 255G 2 0R! ©.117, ridHardblf.[ (1

R) - 2- Am no- 1- net hyl et hyl | oxy}-3-(1- phenyl -1 H i m dazol - 4-yl)propanoic acid

CH3 NH2 N OON/ OH O 20 The title conmpound was obtained in 75%yield

fromg he norphol i none of Prepar agxg;hgﬁzoft&bhowi ng the procedure of

Exanpl e 16, except that an eluti nmet hanol : wat er: 0. 88 anmoni a

(20: 80: STHeofollOwiiy Eompeands efigémarat foemuten exchange chronat ogr aphy. 1H NWR

(D20, 400MHz) 6: 0.90 (g‘, 3H, 2.80 (m 2H), 3.00 (m 2H), 3.59 (m 1 H,

4.14 (dd, 1 H), 7.26 (s,\1 , 7.37 (m 1 H, 7.42 (m 4H), 7.96 (s, 251
LRVS: mz (ES-) 288 [. M croanal ysis found: C, 58.76; H, 6.72; N,

& 9’.

13: 37. C15H19N303; H20 r ed C, 58.63; H 6.89;\ N 13.67% [a]D = -83.0
(c = 0.1, nmethanol). WO 1652/=R@iT/ | BEsT 00860 243 Exanple 18
OH  -2HCI

/1B
Y"'N/

o

were prepared by heating a solution of the corresponding morpholinone (0.2 to
0.4mmol) in concentrated hydrochloric acid (2ml) at reflux for 18 hours, concentrating
10 the cooled solution, and azeotroping the residue with ethanol, ethyl acetate and
dichloromethane.
Ex R Y Data
'H-NMR (CD30D, 400MHz) &: 1.22 (d,
oH 6H), 2.90 (m, 1H), 3.10-3.22 (m, 6H),
H,C 3.78 (m, 2H), 4.36 (m, 1H), 4.45 (t, 2H),
7.18 (d, 2H), 7.24 (d, 2H), 7.44 (m, 3H),
7.52 (d, 2H), 8.62 (s, 1H).
Microanalysis found: C, 56.65; H, 7.03;
N, 7.92. CzsH31N304;2HCI;2H.0
requires C, 56.60; H, 7.03; N, 7.92%.
E . 'H-NMR (CD30D, 400MHz) &: 3.18 (m,
5H), 3.78 (m, 3H), 4.15-4.38 (m, 1H),
21 -(CHy).- | 4.44 (m, 2H), 7.21 (m, 3H), 7.50 (m,
4H), 7.63 (m, 1H), 8.58-8.65 (m, 1H).
LRMS: m/z (ES*) 432, 434 [MH"].

20 -(CH2)2-




(2S5)-2-1] (I
1.1 -bi phenyl | -3-yl

R) - 2- Am no- 1- net hyl et hyl | oxy}-3-f 1-(3',4'-dichl orof

-1

H i

m dazol

-4-vl)propanoic acid C

CH3 d

NH2 N OH

5 0 The wotBeéwermpound was obtai ned as a white foam frompCraBeaeopéol i none

of Preparation 115, follow ng the progedure of Exanple 17, except
45
elution gradient of water: methanol: 88 annDnia (75:20:5 to 15:
used for—the ion exchange chromatography ' H NVR (CD30D_400NMHz)
gdios(H)’ E,3< 77 (dd, Bo 1 H) 2 g\érg 2H) 3.15 (daatal H, 3. ?9.“(”‘
. m 742 (s— 1 H—7501"% (, _n),
(11ij g.)&o_ s, 1 H)thL:QNtB.h Iﬁnlrz (;553 ;ﬁg‘ﬁ”ﬁ?@@@%ﬂgﬁ?”@?@o 9 (2
-2{1Am po-1 -nethyl et hyll oxy}-3-43 egyRy,
H i m dazol - 4- vI,I_.C 15 propangi c acid { 4PD Y %H 0
sol uti o of | t he 3Ygr phol i none of PrepﬂﬂhﬂwﬁhlmlelﬂBﬂﬁﬁﬂlQFﬁﬁﬁﬁBI)
concent ffat efd hydr ric ag¢id (I \%Eb g%g%? gg ﬁl@gl¥orF68 hq
al l oned|tg tool af cent 1 age9 du Br X Prdesi d
purified 20| by colNumn chronmtégrgﬁﬂ ggg(Epwe?(rmuﬁay%ayggqouﬁmr@
resin uging| water: ni§ hanol: 0.88 Amoni a g as_el uant Wg
was di sgol ved in and |f r eeze- [90-8d; HoS&% & d-3he stHbézacorrp
of f-whi e ppwder, 70ng. ' H{NWR (CO ) \ 4§ : k%
1 H), 2/86-B.00 (m 2H), 3.17  (dd, '% %éﬂgig(frz% "‘]lq S(g sicg td,
7.02 (d{ 2H), 7Q8 {( ?a\l—l), 7.%7{gn1H15m%NgZ§BW1oa< 06}2?/2 P&T/I
44 (s, FHI—/-39{m2H ¥ 50 (d S Z
[,\,Ngﬂ _ "H-NMR (CDsOD, 400MHz) &: 3.18 (m,
3H), 3.21 (m, 2H), 3.76 (m, 0.5H), 3.80
(m, 2H), 4.20 (m, 0.5H), 4.32 (m, 1H),
23 -(CH2)2- | 4.48 (m, 2H), 7.20 (m, 4H), 7.30 (d,
F.C 1H), 7.50 (m, 2H), 7.60 (m, 1H), 7.76
(m, 1H), 8.60 (m, 1H). HRMS: m/z
(ES™) 448.1842 [MH"].
"H-NMR (CD30D, 400MHz) &: 3.18 (m,
2H), 3.20 (m, 2H), 3.74 (m, 1H), 3.80
cl (m, 2H), 4.20 (m, 1H), 4.35 (m, 1H),
4.48 (t, 2H), 7.21 (m, 2H), 7.26-7.40
24 -(CHz2)2- | (m, 4H), 7.48 (m, 1H), 7.52 (m, 1H),
N 8.59-8.65 (m, 1H). Microanalysis
found: C, 50.18; H, 5.15; N, 7.32.
022H23C|2N303;2HC|;H20 requires C,
50.02; H, 5.11; N, 7.61%.
e 'H-NMR (CD3OD, 400MHz) &: 1.20 (m,
3
CH, 6H), 2.81 (m, 1H), 3.17 (m, 6H), 3.70
o5 (CHy) (m, 2H), 3.78 (m, 2H), 4.18 (m, 1H),
“%" 1 4.30 (m, 1H), 4.46 (m, 2H), 6.78-7.16
VoG (m, 5H), 7.39 (d, 1H), 7.44 (m, 2H),
e
8.60 (m, 1H).

that an
80:5) was
8: 1.00
1H),
7.86 (s,
S)-2-{f

A

in

urs, then
ue was
clhange
e product
und as an
.78 (dd,
1H),
B0O3/ 00060
(ES+) 404



M croanal ysis found: C, 62.70; H 6.22; N, 10.30. C21H23N304; 1. 2H20
requires C,

62.58; H 6.35; N, 10.43%
5 Exanpl ewoaB/tms81 The fol | owi ng conpounds of general
[:Z:ZN OY N/ OH.2HC

O were pr epagﬁm)by

correspondi ng nor pholinone (0.2 to

aci d (2n4—&\—aL
and azeqt ’&p

t

r a'FJ_le 'F oF

’l(Lhnllro

heati ng a sol ution of

nnr\nnf d afl nn 10 tha ~canl oad ol

[alD = -50.9 (c = 0.117, nethanol).
f @omuBes/#RoddH2

t he

I n concentrated hydrochloric

i ng thehr esi due

W t et

\>4 LAY CUUI CuU =)

hanol , et hyl “ab8lat e and

tion,

di chl or
2.90 (m
2H), 20
8.62 (s,

N304 ; 2HC!
400VHz)

- (CH2) 2-

(m 1 H

Ex RY
4.30 (m

met
11,
- (CH2)
1 H).
2420 1

F3C

alne.

EX K'Y Datld
3.10-3.22 (m
7.18 (d,
cr oanal ysi

C

2

H NIV
6H), H
H, 7.2

s found
56. 60;

i

32, 434
400MHz)

2H), 7.

T i) 72 Ty
s i g na e, 2
(1544 (7, 8o 7 RO,

3*7*)40 @n 354)41%‘% ) %@p .61 5:%1

ﬂNHl MM&WIM&M@C[/SM@,/P&O

requires C, 52.34; H, 5.59; N, 8.32%.

5 8(%.,{\11%.813 B abcitibs2Pich B, o

6H),
4.45 (t,
d, 2H),
C25H31
(lco3 oD,

B. 58- 8. 65
D60 45

4H)

27

-(CH2)2-

'H-NMR (CDsOD, 400MHz) &: 2.24 (d,
6H), 3.07-3.22 (m, 5H), 3.77 (m, 3H),
4.30 (m, 1H), 4.42 (m, 2H), 7.23 (d,
1H), 7.30 (s, 1H), 7.45 (m, 3H), 8.60
(2xs, 1H). Microanalysis found: C,
57.44; H, 6.74; N, 8.02. Cy4H29N303;-
2HCI;1.3H.0 requires C, 57.21; H,
6.72; N, 8.34%.

28

-n

H,C

-(CHy)2-

'H-NMR (CD3OD, 400MHz) &: 3.12-
3.23 (m, 8H), 3.75 (m, 1H), 3.80 (m,
2H), 4.32 (m, 1H), 4.45 (m, 2H), 6.90
(m, 1H), 6.99 (m, 1H), 7.10 (m, 1H),
7.19 (m, 4H), 7.50 (s, 1H), 8.61 (m,
1H). Microanalysis found: C, 54.72; H,
6.14; N, 7.96. Co3H2sFN303;2HCI;-
1.2H,0 requires C, 54.59; H, 6.06; N,
8.30%.

29

H,C

-(CHy)2-

'H-NMR (CD3OD, 400MHz) &: 1.00 (t,
3H), 2.56 (g, 2H), 3.19 (m, 5H), 3.80
(m, 2H), 4.19 (m, 1H), 4.30 (m, 1H),
4.46 (m, 2H), 7.04 (d, 1H), 7.19 (m,
7H), 7.50 (m, 1H), 8.62 (2xs, 1H)




22 -(CH2)2(m 1 H), 7.60 (m 2H), 774(m 4H) , 8.62 (m 1 H).

Mcroanal ysis found: C,  50.27; H_ 5.39; N, 7.34. CZ3H24F3 N303; 2HCl ;

1. 7H20 rewoim@sle® 50.14; H, 5.38-N: 7 B39 H NVR ( CD3ORCTABMNMRG0 8: 3. 18
(m 3H), 3 21 (m 2H), 3.76 (m 0.%5H), _3:.80..{m 2H), 4.20 (m 0.5H), 4.32
(m 1H,723 -(CH2)2- 4.48 (m 2H), 726(m 4H) 7.30 (d, F3G 1 H), 7.50
(m 2H),.-7 -sn(m 1 H) 7576 - (mo 1 H) 1 H)y - HRVB. mlz  (-ES+)

448, 1842’11@1\/H+] 1H-RI\/R (CD3(D ﬁoosz) 8 3 18 (npatazH) 3. 20 (m [2H), 3.74

(m 1 Hf—31686—€ ~Hf 420N 2H) ,

7.21 (m| 2H, 7.26- \7”40 24 | 0% — E(C,WR((QDQQ @W#)(%éqf@‘ 7.52 (m
1 H, 859/8.65(m 1 H. Mcroanal yﬁ %ﬁf)gugﬁ §175(£h @&) 31215( ; N,
7.32.. @22HR3C12N303; 2HCI ; H30 reqU| 0 % % H3C

HNWR (ED3OD, 4 .20 (m  [CHE).@$0 (@281, M?(n_n, 3397("( 6H),
Ty e e R
H . WO 03/ 061652 0 i6.i>64RnYME3621(MNRH§CD3CD 400|sz) 5:
17 (m c Micfoanalysis found: C, 51.77; H, 5.72; |
N, 7.61. CstggCiNaoa;zHcrszo
reqUIresC 51 46 H, 601 N, 783%
TH-NMR (CD3OD 4OOMHz) 5: 223(
“oH), 274 (M, 2H); 3117 (m; 4H), 3.80
SR IR (m, "’2’H)":'2f:-2'2 "(r“r'if‘éi.-‘l')'":z;'OS‘ (@ 1 H)";;;:,;;; j |
7.18 (m, 2H),,7.29 (m, 2H),7.44 (m,. ,,
2H), 758770(m 1H); 8.82s,1H). ..,
N Microanalysis. found .G, 50.15; H; 538‘
R " IN7.39,  CasHosFaNiOi2HOI2.5H,0
o requifes C, 50.46; H, 589, N, 7.68%..

31

‘ LI i Exam Ie 32 , e T
(2F?ST2 (2-Am|noethoxv) 3-[1-(3-[1.1" b|phemd] 3~vlgrogy) 1H-|m|dazol 4-v|]- :

~;- RIS rfgroganmc acnd dlhvdrochlorlde e Ty

t
l
\
H
t

The tltle compound was obtalned as an off-whlte fohm from the cbmpound of '
Preparatuon 145, following the procedure of Example 20. '"H-NMR.(CDsOD,
4OOMHz)8 225 (m 2H) 275 (m 2H) 314(m 2H)-,327 (m 1H) 3.74. (m 1H)
3,78 (m 2H) 428, 3H) 248 (m, 1H); 725=742 i 6H) 7ia5 (S TR 7E8 A
10 2H), 8.80 (s, 1H). LRMS: m/z (ES*)- 394 [MH"] Ml’c"roanaIyS|s found: C, 54.03; H,
673N, 8.09. CasHz/NgO5;2HCI:2.4H,0 requires C; 54.21; H, 6.68; N;8.24%..




ad 4H), 3.78 (m 3H), 4.18 (m 1 H, 4.30/ \ (m 1 H, 4.45 (m 2H), 7.20
(m 2H), 26 -(CH2)2- 7.40 (m 2H), 7.56 (m 5H), 8.61 (m 1 H).

M croanalweisbwand: C, 52.64; H, 5.82; N, 7.91. C22H24Clpk30BoR4das0, H20
requires C, 52.34; H, 5.59; N 8.32% H NVR (CDBOD, 400MHz) 5: 2.24 (d,
6H), 3.07-3.22 (m 5H), 3.77 (m 3H), G CH3 4.30 (m 1 H, 4.42 (m 2H),
7.23 (d, 27 b~k -(CH2)2- 1 H), 730; 1H) 745(m 3H), 8.60 (2xs, 1
H). M croanal ysis found: C 57.44: E 13" N, .8.02. CZ4H29N303 - 2HCI

1. 3H20 requizg§).5 il ' ‘

3.12- 3.23 8H), < T AT3Z2 (N

2H), 6.90 Ok (m 1 H), 6. 99_6.@DMddﬂ1\MDoéhﬁpndel-|) 28 - (CH2) 2- 7 19 (m
4H), 7.50 (s, 1 H, 8.61 (m 1 H). M croanal ysis found: C,  54.72; H,
H36.14; N, 7.96. C23H26F 3NSHCl ; - 1. 2H20.requires C, 54.59; H, 6.06; N,
8.30% H NWR (CD3OD, 40 5: 1 00 (t 3H) 2.56 (g, 2H), 3.19 (m 5H),
3.80 29 -(CH2)2- (m 2H) ] 1 Hypy, H3C - 4.46 (m
2H), 7.04 (d, 1 H), 7.19 {m. .62’(2xs 1 H W

03/ 061652 PCT/ | B0O3/ 00068 " . - MR ( oo S
223 (m 2H), 2.70 (M., | & C9§93

5 Tﬁé"fitié7c':6mpbuhd was obtained as an Off‘-white foarn in 30% yield from the -
compound of Preparation 146, followmg the procedure of Example 20. "'H-NMR
'(CD;;OD 400MHz) 8 1. 96 (m 2H) 260 (t42H) 305 3.23 (m 4H) 3.79 (m, 2H)
4.02" t 2H)-'~4f48 (m 1H) 714(d 1H) 719 730 (m 6H) 7*36 (m ‘3H) ‘860 (s 1H).
Microanalysis found: C, 54 89 H, 624 N 835 023H27N303,2HCI 2H0 requires C,

10 54.98; H, 6.62; N, 8.36%."

Examgle 34
(28) 2-{[(2S)- Ammopropvﬂoxv} 3- [1 (2 chIohevaetth) A#f-imidazol- 4-yllpropanoic
acid dihydrochloride
0 H*"C‘" A

¢ Theitle:compound:was’obtained in 64% vield from the morpholinone of Preparation
95, following the procé'dure 6f Example 20. 'H-NMR (CD30D 400MHz) &: 0.80-1.32
(m, 9H), 1.60-1.80 (m, 7H), 3.20 (m, 1H) 357(m 3H), 3.80 (m, 1H) 4.20 (m, 2H)
4.35:(m, 1H), 748 (s dH) 8:86 (s 1H) . HRMS: m/z: (ESI) 324,2280:[MH1]. !

20



Cili1H, 3.8 (t, 2H, 4.22 (m 2H), 430 (m 1H, 7.25 (m 2H), 7.40 (d,
2H), 7.48- 30 (CH2)3 7.64 (rn, 5H0, 8.62 (m 1 H). Mcroanalysis found: C
51.77; HwWB.08Bp165N, 7.61. C23H26CI N3O3; 2HCI ; 2H20 require?C@(IB&ﬂoodﬁr, H,
6.01; N, 7.83% H—NI\/R(CD30D 400MHz)-.. H) -2':74 (m 2H) '3:1.7(m 4H);
3.80 (.m 2H) 4:22 ;(m 3H); 705(rrr 1H; ;.. -(CH2)3- 7.1:8 (rn;
2H) 7, 29(m 2H);, 744(n~ ; ~., g|) 758770(m 1H);
882(5,,1H) " O X~ F McroshRat: 2 found: C, .50.15; H 5:38;
y=is ... ' iR Tk inRe&HAQ-Ylpropancic

requires. 5.
(ZqRS) 2- (2 Armi noet hoxy) =3=f 1434ﬁgld mg!belnlp;md 3Tv| propyl)=1
H: i m dazol =4- y| | - pricanoic acid di hydrochl q_rilge I\H-_I N 2HCI conpound was
obt ai ned as an'o ' - a_ 2
ff=white' f"oarri'from ~t he cbrrpound of Tth el title Preparation 145,
follow ng the procedure g . ;.Y(CD3C_@,|C; 400MHz) S: 2.25
(m 2H, 275(m 2H) " . .3:27(m 1H; 37. (m 1H, E
3.76i (r.i, H) 44. 22 (N_.— I—_l), 77 1R’ ) '
7.:45(s; ~1 H) "7:58 "('d: 10 .
. Mro anal ysis found: C, 54. 03; H, 5. 73 N, 8.09. C23H, . ..
27N3 Q@i 2HCE: %2 AH2: . Orequires C "-54.21;, H, 6.968;'. N =8.24%. WO

03/ 065652h@ETE bBﬂﬁ{cﬂﬂﬁﬁﬁas obtained from the mor'pholinone' of Preparation 96, following
the procedure of Example 20. 'H:-NMR (CD3OD, 400MHz)'8: 0.80-1.32 (m, 9H),
160180(m 7H) 320(m 1H) 357(m 3H) 380(m 1H) 420(m 2H) 435(m

Y1 H)." LRVE: nbe (ESA) 304

10 | Example 36, ',
(2RS)-2-(2-Aminoethoxy)-3-[1-(2-methylphenyl)- 1H-|m|dazol 4-vI]gropano|c acid

C dlhvdrochlonde

”' NH,
/=N /\/
N T L2HC

A solution of:the morpholinone of Preparation 100 (100mg;;0.37Zmmoal)in: .. .. 1.,
15 concentrated-hydrachloric acid.(2ml) was:heated at110°C for:36 hours; then cooled
and concentrated under reduced pressure: The: residue was azeotroped with
1% methanol and dichloromethane to afford. the; title:compound. 'H-NMR (CD5OD,
400MH2) &:.2:10.(s;-3H);, 319(m '2H); 3:26.(m; 1H), 8.89.(m; 1H) 3:82:(1,;:2H),:4.42

(m, 1H), 7.40 (m, 2H), 7.46 (m, 2Hy, 7.62 (s 1H) 914(s 1H) "HRMS: m/z
20 290.1502 [MH"]. g :

]



48 Exanple 33 (2RS)-2-(2- Am noet hoxy)-3-f 1-(3 -f

1.1 -bi phenyll-2-yl propyl)-1 Himdazol-4 yll- propanoic acid

di hvdr ochwormsaelssNH2 N N OH . 2HCI 5 The title conpound waesTaBomioneéd as an
off; white'foamin 30%yield fromthe éqg'_rrpoundof Preparation 146,

foll ow ng the procedure of Exanple 20. NVR (CD3CD 400MHz) 8:1.96 (m
2H), 2:60(t 2H); ~3. 05323(m 4H), 3.79 4.02" (t;=2H) 4:48 (m 1
H; (d; 1'H; 7.19 7.30 (m' 6H) 7.5&@9&‘5—&) -8"62--(s-'1 H).

M cr oanal 2012 oy oyl LGB G 2 2O

requires T :
(29) - 2- {f(ZS) Ami nopropyllox&LQEQLMMMﬂL@ﬁhvl) =1--H

i m dazol - 4-yl'| propanoi ¢ acid di hydrochl ori de CNHj NO.2HOL 15 p:
Theifitle, cornpourid:was' obtained in 64%yiel g ¥romthe norpholinone of
Preparation 95, foll oy the proc dure of NH,20. ' H- NVR ( CD30D,
400MHz) 6: 0.80-1.32 7H, 3.20 (m 1.H) 3,57 (m
3,H, 3.80 (m 1 H, 4 : ; reH30 20 WO

03/ 061652 PCT/ | B0O3/ 00060 nple 3 2R) - Ami nopr opvl | oxy) - 3-f

1- (2-cycl ohexyl ethyl)-1 Him dazol -4-vl | oropahoic acid di hydrochloride H3C
NH2 .2HCI N NOH O 5 The titie'conpound wa€ obt ai ned' from t he

Tor phgl | FRB %I FAHAVAS Bbtfined fbhPe Worpholinone of Preparation 91, following
the procedure of Example 20. 'H-NMR (CD50D, 400MHz) &: 1.01 (m, 5H), 1.21 (m,
4H), 1.74 (m, 7H), 2.93-8.14 (m, 3H), 3.25 (m, 1H), 3.79 (m, 1H), 4.21 (t, 2H), 4.38
(m 1H) 755 (s 1H) 890 (s 1H) LRMS m/z (ES)322 [M H]., Mlcrqanaly3|s
found: C, 47.73: H, 7857 N: 966 C17H29N303,2HCI q 6H20 oauies G 4B 0o
10 8.11; N, 9.88%. | s

/t;.

“ T et

PR Exam le 38 g
(29)-2-{[(1R)- 2-Am|no {-methylethylloxy}-3-{1-]2- (4:4- dimethyicydiohexyliethyl}-1H

imidazol-4-yl}propanoic acid dlhvdrochlonde

15

The tltle compound was obtalned in 83% yleld from ihe morph()Im;;‘ne of Prep;.r;t,lon
93 foIIownng;tﬁe procedure of Example 20. 'H- NMR (CD30D, 400MHz) &: 0.88 (s,
6H), 1.04 (d, 3H), 1. 17-1 34 (m, 5H) 1.40 (m 2H) 160(m 2H), 2.97-3.18 (m, 3H),
330 (m 1H) 3.81 (m 1H) 424 (m 2H) 440 (m 1H)‘758 (s 1H) 894(3 1H)

20 HRAMS: miz (ES) 374 2484 [MNa]

amy




the procedure of Exanple 20. 'H NWR (CD3CD 400M—|z) 8: 0.80-1.32 (m 9H),
1.60-1.80 (m 7H), 3.20 (m 1 H, 3.57 (m H) *3:80 (m 1 H, 4.20 (m
2H), 4. 35womz/elssH) ,7..48 (s,F 1 H),. 8.86 y(s TH) : . HRB/1B03/00060
mz.(ESI)w3242_ 75 [MH, ] 10 Exanple 5 1'. (2RS) - 2- ( 2- Am noet hoxv) - 3-f

1- (2- met hvl phenvl ) - 1Hi m dazol - 4-vl | propanoi c acid di hydrochioride 'CH3
; N NH2 N OH .2HCI A sol ution oi,,thE.irmreholinone of . Prep4ration.100

'tl'00ng 0. 37rnnD|) in,, , 15 co d-, hydrochloric aC|d ;(2ml)
Was: heat ed! pf letht e , -mnﬂer
reduced preéssure: que met hano

di chl oronet hane to affon ldazel-ﬂﬂdlg pmmacnddilhmﬂ_omﬂgmw 400|\/Hz)_5
2: 10k(s;,3H);;3..1"9 (mF2H); 3.26:(m~1.H), 3:39. (m 1H), 3:82, (t,:2H),
4. 42 (m 1H), 7.40( ., 7.46 (m 2H),,..7 62. (s, ,1 H, 914(s
1H. HRVE: mz 20 290: [ MVHO . WO 03/ 06165@"\?CT/I803/ 00060 50 Exanpl e
37 (2R -2-{f (1 S)-2-ANM_not 1-nethylethylloxy}=3-[1 (.,2 cycl ohexyl ethyl)-1
H i m dazol -4-yl | - propanoi i d dl}ﬁthOChlo(M-B NH2 ~N N/ OH .2HC
O 5 The title' conmpoundHifd L_NRC om t he nor phol i ngre of Preparation
91, follow ng the procedureCHj Exa (CD30D, 400MHz) 6: 1.01
(m 5H, 1.21 (m 4H), 1.74 (m 7H), 2.93-3. (m 3H, 3.25 (m,1 H)
379(m1H) 4.21 (t, 2H) 4.38 (m 1H, D55(s 1H),890(s H)}
LRVS: m~z, (ES-) 322 [MH]. Mcroanalysis .

5 Thefille compound was obtaingd froffhe mpfpfaq!'ﬂone qfJ-:’repa'raélemé;’f4 @"owngs

M 7. 85 i ocfrsor BRARBR 53 CH AnTEDIGBLDBRIE) 598.9%(s, Br), d8sfrddi N
(m, 10H), 1.62 (m, 1H), 1.78 (m, 6H), 2.90-3.15 (m, 3H), 3.78 (m, 1H), 4.20 (m, 2H),
4.38 (m, 1H), 7.52 (s, 1H), 8.90 (s, 1H). LRMS: m/z (ES") 366 [MH"].

10 Example 40
2-(2-Aminoethoxy)-3-[1-(3-phenoxyphenyl)-1H-imidazol-4-yllpropanoic acid

dihydrochloride

OH .2HCI

O
A solution of the morpholinone of Preparation 102 (25mg, 0.07mmol) in concentrated
15 hydrochloric acid (5ml) was heated at 110°C for 18 hours, then cooled and
concentrated under reduced pressure. The residue was dissolved in water and
freeze-dried to afford the title compound as a fawn solid, 35mg. 'H-NMR (D20,
400MHz) &: 3.04 (m, 3H), 3.18 (dd, 1H), 3.63 (t, 2H), 4.19 (m, 1H), 6.98 (d, 2H), 7.06
(m, 3H), 7.19 (d, 1H), 7.46 (dd, 2H), 7.50 (dd, 1H), 7.54 (s, 1H), 8.87 (s, 1H).
20 LRMS: m/z (ES™) 368 [MH"].



Example 38 (2S5)-2-ff(1 R -2-Am no-Ir-nethylethylloxV3-3-{1-f2-(4;
4-di met hyl cycl | ohexyl)ethyll-1 H |mdazol 4 yl}propan0|c acid

di hydrochWorasMe16524P C. ~~~sS ,. ..~ r'. _ IPCI/IB03/00060 ,, CH3=
h": ..~~ir .e i, tiv: "~~ rt. .. r CN rONH HNti > .0 . ?2MC
HBC’\..Sl,F..,Els'yt 415|P ~t O} "' ...iThetltIecorrpound
was obtained: in 83%yield fromthe. norpholinone of Preparation 93,

foI I OWI ng the procedure of ExanplExamplesidiNo#4 cD3OD, 400MHz) S: 0.88 (s,

3 97 3. 13"‘4(’%"‘%3‘9 Cz’gi]‘%’d‘%f’é%f ,ghf,ﬁ‘i,ﬂ)f%mé@a??n (rln 2,H)4 %46?m( v T% 4 40 (m

1)H) 7.58 (s,; 1 H, 8.94 (s, H) . <(f . MH, | t ~'r 0 7,(" rr ",rt’
is' 20 HRVG: iz (ES¥)- 374/\ W SQF +. 't ~A=~ ' . (,ran
t "1 p, *..'.. >4i tRsN £ ~ o\ 034©61652 PCT/ | BO3/ 00060
51 Exarrple 39 (28) 2-1[(1
R) - 2- Am no- 1- net hyl et hyl | oxy}-3-[1- (3-cycliohexyl -3-nethylbu Ity)-1 H
im'dazol 4-yl | propanoi ¢ aci d di hvdrochiorFde 0 CH3 N ON,/NH2 H3C N CH

b opar at o1e BEP S fford o ERTHAEPhAIREs IR0 MFPIRRAMSSES ©f
400M-5) ExaOpil4Qs, 6H), 0.98-1.30 (m 1O, 1.62 (m 1 H, 1.78 (m 6H),

2.90‘3. 15 /F; ull/, IU \ll; 1 ||/, 410 (ll; l_lll —r.u8 (m %TUI}, 1.52 (S 1
., 890 B[ 1 H. LBlvs mz (ES+) 366 [ MH+]. Q8@xanple 40

TH-NMR (DO, 400MHz) &: 3.01-3.20 (m, 4H),
3.65 (m, 2H), 4.21 (m, 1H), 7.10 (m, 2H), 7.25

41 (s, 1H), 7.32 (m, 3H), 7.54 (m, 3H), 7.61 (m,
1H), 8.59 (s, 1H). LRMS: m/z (ES*) 352
[MH"]; 374 [MNa"].

"H-NMR (DO, 400MHz) &: 3.18-3.35 (m, 4H),
3.80 (t, 2H), 4.30 (dd, 1H), 7.60 (m, 3H), 7.77

(s, 1H), 7.98 (m, 2H), 8.04 (m, 2H), 9.06 (s,
42 Q 1H). LRMS: m/z (ES*) 348 [MNa*].
Microanalysis found: C, 49.16; H, 5.60; N,

9.54. C13H19N303;2HCI;2.3H20 requires C,
49.18; H, 5.65; N, 9.58%.

"H-NMR (D,0, 400MHz) &: 3.17-3.35 (m, 4H),
3.79 (m, 2H), 4.30 (m, 1H), 7.40 (m, 2H), 7.52
43 (m, 2H), 7.60 (m, 2H), 7.70 (m, 3H), 9.02 (s,
1H). LRMS: m/z (ES*) 386 [MH"].
Cl
"H-NMR (D-0, 400MHz) §: 3.20-3.35 (m, 4H),
3.80 (m, 2H), 4.30 (t, 1H), 7.42-7.75 (m, 8H),
as 9.05 (s, 1H). LRMS: m/z (ES*) 420, 422
[MH"].
Cl Cl




2- (2- Am noet hoxy) - 341 - ( 3- phenoxvphenyl)-1 H-i m dazol -4-yl | propanoic acid
di hvdrochioride O :ZN O,.,~NH2 OH .2HCI O A solution of the norpholinone
of PreparwbDiosne®d2 (25nmg, 0.07mol) in concentrated 15 hydmasbd/@néc aci d
(5m) was heated at 110C for 18 hours, é@en cool ed and concentrated under
reduced pressure. The residue was dissof*ved in water and freeze-dried to
afford the title conpound as a fawn _solid, 35nmgy. 'H NVR (D20, 400MHz) 8:
3.04 (m 3H), 318(dd 1H) 363@5,@32@_,4_5419(m 1H, 698(d 2H)
7.06 (m ) D |

8.87 (s, : C T T BC

52 Exanpl es 41 to 44 The fol | ow ngm mumdm of general formula ~~NH2
[--~ NRNOHZ2HC 0 were prepared fromthe correﬁﬂondr ng nor phol i nones
foll owi ng the procedure of 5 Exanpl 4H NVR (D20, 400MHz)
8:3.01-3.20 (m 4H), H& 65 ( H{VA (mlH) 710éH'ZH) 725 41
(s, 1H),732(m3|—|) 3 . f : T‘Q% :

mz (ES+) 352 [MH]; H G7 H NVR (D20, 4 OM—Iz) 6: 3.18-3. 35 (m 4H),
3.80 (t, 2H), 430(ddH301H) 7.60 (m 3H), 7.67 (s, 1 H, 7.98 (m 2H),
8.04 (m 2H), 9.06 (s, 42 - \ 1 H. LRVs: mz (ES+) 348 [ MNa+].

M cro nanertttlemermmur(q was ob&ined as.aslawrsolid from the morpholinone of

Preparation 105, following the procedure of Example 40. 'H-NMR (D,O, 400MHz) é:

1.20 (s, 9H), 3.04-3.35 (m, 4H), 3.78 (m, 2H), 4.38 (m, 1H), 7.41 (m, 2H), 7.58 (m,

2H), 7.61 (s, 1H), 8.98 (s, 1H). LRMS: m/z (ES") 332 [MH']. Microanalysis found:

C, 49.58; H, 6.75; N, 9.84. C45H25N303;2HCI;1.75H,0 requires C, 49.58; H, 7.06; N,
10 9.64%. [o]p =-2.00 (c = 0.30, methanol).

2

Examples 46 to 48
The following compounds of general formula

CH,
FN Q/'\/NH2
R—N___ ; OH -2HCI

0

15 were prepared from the corresponding morpholinones following the procedure of

Example 40
Ex R Data
'H-NMR (D20, 400MHz) &: 1.00 (d, 3H), 1.16-
1.42 (m, 6H), 1.64 (m, 1H), 1.78 (m, 3H), 2.59
(m, 1H), 2.89-3.17 (m, 4H), 3.68 (m, 1H), 4.30
45 (m, 1H), 7.44 (m, 4H), 7.66 (s, 1H), 8.98 (s,

1H). LRMS: m/z (ES*) 372 [MH"].
Microanalysis found: C, 52.74; H, 7.27; N,
8.54. C,1H29N303;2HCI;2H.0 requires C,
52.50; H, 7.34; N, 8.75%.




9.54. Cl8H19N303; 2HCI ; 2. 3H20 requires C, 49.18; H, 5.65; N, 9.58% / \

H- NVR (D20, 400MHz) 8'3.17-3.35 (m 4H), 3.79 (m 2H), 4.30 (m 1 H), 7.40
(m 2H), wo®d/w06%32 (m 2H), 7.60 (m 2H), 7.70 (m 3H), PCEAB(ZQ0&0 / 1 H).
LRVS: 2 (ESt) 385 [ML O ] HNWR (PO, 400Mz) 8:3.20-3.35 (m 4H).
3.80 (m 2H), 4.30 (t, 1 H), 7.42-7.75 8H), 44 - 9.05 (s, 1 H. LRVS:
mz (ES+)_420, 422 | [MA— G} Cl WD 03/061652 PCT/}+B03/00060 53 Exanpl e
45 (29[ Ex)|- 2- (2- AnPBnoet hoxy -3-[1-(4-tert- bu@?ﬁabhenyl) 1

Himd A=yt propanoi i H3C N OH
: 2:—8 aZHBC H3)C/: {)p ;Ji ?ﬂa B%@Eﬁw 4% M‘i‘? ne? %% (gq@w? sol ijd from
th hol | 0\ y t I f I
20, 10 KR (D20, aSone) T o 102308 ‘“"””*893‘2“6%”“”””“*%@” 75‘?%’ 2,
4.38 (m|1 H), 7.41 (m, 2H), 7188, ﬁﬁ(rmH)H 7.021(d; 2H) ,17|11ﬁ(n83©ﬁ (3, 1 H.

LRMVS: m BS+) 332 1. M 51 N, 9. 84.
C18H25N3§§?2HC?, . B reqwc: 2‘3@*’35552%% 72"8674% @016" 676@?'7 [la]D =
-2.00 (c|= (.30, ¥ ol). [J@e,nnﬂ)e/a .965(s, qH§8 LR'IVIS ozl (B8 NgBZ ongounds  of

general fornula C OH . 2HCI
[MH*] [oc]D_-720(c 0.05, methanol)

TH-NMR (DO, 400MHz) §: 1.01 (d, 3HO, 2.98

(m, 1H), 3.15 (m, 2H), 3.29 (m, 1H), 3.79 (m,
Q 1H), 4.37 (m, 1H), 7.40 (m, 2H), 7.58 (d, 2H),
48 7.62 (m, 2H), 7.75 (m, 3H), 9.05 (s, 1H).
O LRMS: m/z (TSP") 400.2 [MH"].
Microanalysis found: C, 47.90; H, 5.48; N,
Cl 7.90. C21H22CIN3O3;2HCI;3H,0 requires C,

47.88; H, 5.74; N, 7.98%.

Example 49
(25)-2-{[(1 R)-2-Amino-1-methylethylloxy}-3-{1-[4-(cyclohexyloxy)phenyl]-1 H-imidazol-

4-yl}propanoic acid

CH,
Q - o AANH,
o@lN\A/g\ﬂ/OH
5 o)

A solution of the protected amino acid of Preparation 120 in a mixture of 2N
hydrochloric acid (1ml), water (1ml) and dioxan (1ml) was stirred at room
temperature for 2 hours, then concentrated under reduced pressure. The residue
was dissolved in water and purified by column chromatography on Dowex® 50WX8-
10 200 ion exchange resin using water:methanol:0.88 ammonia (48:48:4) as eluant.
The product was dissolved in water and freeze-dried to afford the title compound,
25mg. 'H-NMR (D20, 400MHz) &: 0.94 (d, 3H), 1.35 (m, 4H), 1.55 (m, 3H), 1.72-
2.01 (m, 3H), 2.78-2.97 (m, 2H), 3.10 (m, 2H), 3.60 (m, 1H), 4.01 (m, 1H), 4.21 (m,
1H), 6.92 (d, 2H), 7.01 (s, 1H), 7.20 (d, 2H), 7.62 (s, 1H). LRMS: m/z (ES") 388



15 were prepared fromthe correspondi ng norpholinones follow ng the
procedure of Exanple 40 Ex R Data 1H NWR (D20, 400MHz) 8: 1.00 (d, 3H),
1.16- 1.40(moesh, 1.64 (m 1 H), 1.78 (m 3H), 2.59 ( mPCI/1BP3/0086089- 3. 17
(m 4H), 368(m 1 H, 43046 (m 1 7.44 (m 4H), 7.66 (s, 1 H), 8.98
(s, 1 . LRVB: nmlz (ESt) 372 [ MH]. croanalysis found: C, 52.74; H,
7.27; N, Mgam C21H29N303; ZH{% 2H20 re uires C_ 52.50; H 7 34 N, 8.75%

VO 03/ 06k PMioTORDalYBIENT . $9:38; Da? 65: N, ﬂk\ﬁ@( ?Il)§‘22(7)8 e(i\!ﬂvi(;’f‘é'}l F;e@ig’gg(?

3 2.9 2 3.24 1 m , 4. m
H) gzs%?s %'mwssr%‘loé(q%% 3H)H) 47 7.(225”(d, 1 H), 7.38 (m 2H), 7.48 (m
1 ro, 7 62 (s, 1 H), 899 (s, 1 H. LRVS mz (ES+) 382 [MH]. [alD =
-72.0 (c = 0.05, nethanol) H NMR (P20, 400MHz) 5: 1.01 (d, 3HO, 2.98 (m
1 H, 3.15 (m 2H), 3.29 (m 1 H, 5X O 1'H, 4.37 (m 1 H, 7.40 (m
2H), .58 (g %92 Aﬁuﬂo@lao& 1Himida e WRid Sinydr ideRVB: T z
(TSP+) 400. Ccroana TG, . 90.

NHi 74 N 7.98% Exarrpl e 49

||o£&} 3711-[4; é&yclohexyloxy)phenyll-
Z777Nof N HP

C21H22CI N303; 2HCI ; 3H20 r equi re/sQ
(2S)-2-{[ (1 F-2-Am no- 1-met hyl/et
H i m dazol - 4-yl }propanoic

0]
A suspension of the morpholinone of Preparation 118 (90mg, 0.24mmol) and lithium
hydroxide (32mg, 1.33mmol) in a mixture of water (2ml) and tetrahydrofuran (1ml)
was stirred at room temperature for 18 hours, then concentrated under reduced
10 pressure. The residue was suspended in concentrated hydrochloric acid (3ml) and
the mixture was heated at 110°C for 18 hours, then cooled and concentrated under
reduced pressure. The residue was triturated with acetone and the resulting solid
was collected and dried, then recrystallised from methanol/acetone to afford the title
compound as a white solid, 12mg. 'H-NMR (CD30D, 400MHz) &: 3.20 (m, 2H), 3.30
15 (m, 2H), 3.83 (m, 2H), 4.37 (m, 0.5H), 4.41 (m, 0.5H), 7.41 (s, 1H), 8.81 (s, 1H).
LRMS: m/z (ES’) 198 [M-H].

Example 51
(25)-2-{[(1 R)-2-Amino-1-methylethylloxy}-3-(1 H-imidazol-4-yl)propanoic acid
CH,
: NH
/§N Q/\/ 2
HN

= ; OH

20 o
A solution of the morpholinone of Preparation 105 (320mg, 1.64mmol) in
concentrated hydrochloric acid (5ml) was heated at 110°C for 18 hours, then allowed
to cool and diluted with water (80ml). The resulting solution was purified by column
chromatography on Dowex® 50WX8-200 ion exchange resin using an elution

25 gradient of water:0.88 ammonia (100:0 to 95:5). The product was dissolved in water
and freeze-dried to afford the title compound as a colourless foam, 290mg. 'H-NMR
(D20, 400MHz) 6: 0.90 (d, 3H), 2.80 (dd, 2H), 2.98 (dd, 2H), 3.57 (m, 1H), 4.04 (m,



OOH5 O A solution of the protected am no acid of Preparation 120 in a

m xture of 2N hydrochloric acid (1 m), water (1 m) and dioxan (1 m) was
stirred aworodomest enperature for 2 hours, then concentrat @dTaBaRI0060cduced
pressure. The residue was dissolved ig.)é/vat er and purified by colum

chr omat ogr aphy on Dowex(r) 50WK8 10 2001 on exchange resin using water:

et or - andH 682 28 Te .60 Gart by ALAMS RN ES L AR AN S MigoanalvaRroubgD. |
‘2‘_0(7)3';’[?9 48: 0%4#@%13*% 1718$5F§5P1§ﬁ'é%4,1]2§-'{?dH§8q&'é2s0145765 A, ?142 N 3H)

H), 6. 9217!82°RI-|)[QL]D7.C9462 (c & Hy2, wat®).(d, 2H), 7.62 (s, 1 H) LRI\/IS n12
(ES+) 388 WO 03/061652 PCT/I1B03/00060 55 [MH+]. Mcroanal ysis found: C,
59.33; H, 7.65; N, 9.80. C21H29N304; 2H20 requi res C, 59.56; H 7.85; N,

9. 92% Ex vaQvRthedid) - 2- (2- Ami noet hoxy) - 3- (1 H-i m dazol - 4-y) } propanoi c
acid M-Ur%— -/NH2 /N OHN CH .2HCI O A suspension of the
nmor phoI i Aanixture d?rtlwprcaected |aajﬁnegﬁrﬁjep®ramémﬁﬂa)(1aﬁﬁg 4. 42tinmul) anydir oxi de
(32ny, 1. 33nmmol |namxt ter trah dr fura 1nm)
was stirmedh %He%’&ﬂﬁm%?fﬁ'gr lgwq\;\efh 1&@3%@ 8?‘%#1% r]ﬁf(’\der

reduced r I chloric
acid (3m; ?Iugéﬁﬁéh@u}r% c;(]@l'}p?bvas heafe'éél ﬁﬁ%gaﬁ)’s}ﬁ%@? ﬁgﬂrﬂgé, %ﬂhée?)r({p%:s.(;ol ed
and concdetarteddffundbis proedss edsrepeateddwicEhe W ater suas added and theamedura t h
acet3 e and the resulti sol

recr aWaﬁssé'HeF’r"dﬂﬂrﬂ’é#agh%n f'!ﬁ%’@ldonihgghtléﬁetg&\‘e% ?Rﬁ”éﬁ %anééﬁﬁ%%d as a
UL s oldfpersifor 21 Mo SRR AU i St qePty il (2
LRVS: m 50V\E8B-200 %N {ak&hﬂngeﬁ)esnptmn@ﬂve(térﬂ) 88 a(ml(nbma (95:5) as eluant, and the
R)-2-Am Bo e obtglneetdh\xlerleoé(\ya}porat% Shdel o35 d pr-e%szx% (W oL or %Itf(\j
temperature below 33°C). The product obtained was dissolved in concentrated
15 hydrochloric acid (5ml), and the solution was heated at 100°C for 18 hours, then
cooled and diluted with water (30ml). This solution was purified by column
chromatography on Dowex® 50WX8-200 ion exchange resin using water:0.88
ammonia (95:5) as eluant. The product was stirred in acetonitrile (10ml) for 1 hour,
filtered and dried in vacuo for 18 hours. Microanalysis found: C, 46.58; H, 7.50; N,
20 17.98. CgH5N3.1H20 requires C, 46.75; H, 7.41; N. 18.17%.

Example 52
(25)-2-{[(1 R)-2-Amino-1-methylethylloxy}-3-[1-(2-pyridinyl)- 1 H-imidazol-4-yl}-
propanoic acid dihydrochloride

CH,
A NH
N /=N 07 N\
] N—N__ i OH .2HCI
25 O

A solution of the morpholinone of Preparation 152 (72mg, 0.26mmol) in concentrated
hydrochloric acid (3ml) was heated at 100°C for 18 hours, then allowed to cool,
diluted with water, and concentrated under reduced pressure. The residue was

purified by column chromatography on Dowex® 50WX8-200 ion exchange resin



CH3 [/ZZZZN O ,;-,~NH2 HN/ OH4 20 O A solution of the norpholinone of
Preparation 105 (320ng, 1.64mmol) in concentrated hydrochloric acid (5m)
was heat edoaB/odbOL for 18 hours, then allowed to cool anacaiiBu/@deéon th

wat er (80nml). The resulting solution Weif purified by columm chromat ogr aphy
on Dowex(r) 50V\X8 200 ion exchange resi using an elution 25 gradient of
wat er : 0. 88, amm r5?)100 0 to 95:5 The product @3@ ed |n wat er and
freeze- 4Hpiea ancelufion oradiaat of water Soammenia (L0818 §or Yol s

(m 1 1y P08 RN et e et g Bl oiuf e F%ﬁc Watea - S7

7 60 (s, rédudpd preddurent Thé ESsitiue 3Gis] didsolvedincwater4l §sil)saricbireeze-diiad 46. 00;

7. 529 plibig el BERU 35 REON RS o AES (e ADOMHERRLSOH «1 ur e
ﬁgthgﬁegwbﬁgﬂ?geg@wsgs @332@?(3 tedggﬁl %%%5? (gxé’?’hmtmlf (ﬁﬁe codl ed

sol uti on3kys3.88) Bured2wit, M HYI NGS5 (AOIH)) 7. 21h@m m MY, 11.86-8ak0 frhj 2HEB.528161 he
ether was decanted off. This process was repeated tw ce. Water was added
and the fsnuthd), B0 3812xs, é‘d‘i)\n BMRianiz (ﬁ%ghzﬂ"l[Mﬁ déd. The filtrate was
allowed to stand at room tenperature for 24 hours then purified by colum
chromat ogr aphy on Dowex(r) 50WK8- 200 i on exchange resin using water:0.88
ammoni a (95:5) as eluant, and the Exagipl@@Bs obtai ned were evaporated under
reduced pressure (with, wat er - bath terrper ature bel ow 33C). The product,
obt a|1|Qed N ) 2" 7?’.’ AR '- AN AOXYi- ) LY !.7'.' -HRIGAZQ~4 ‘f'l’l?.! oi -.J he
solution was heated at 100C fppb 18 hours, then oled and diluted with
water (30m ). This solution was purified by c chr omat ogr aphy on
Dowex(r) 50WK8-200 ion exchange Tesin using wgter:0.88 ammonia (95:5) as
eluant. The product was stirred in gcetonitr] 1 Od) for 1 hour,
filtered and dried in vacuo for 18 hoyts. Mcro ysis found: C, 46.58; H,
7.50; N, 20 17.98. C9H15N3.1 H2O r eyui ‘ 46.0¢p; H 7.41; N 18.17%
Exanpl e 52 N .

A solution of the compound of Preparation 157 (560mg, 2.36mmol) in concentrated
hydrochloric acid (10ml) was stirred at 110°C for 18 hours. The cooled solution was
concentrated under reduced pressure and the residue was purified by column

15 chromatography on ion-exchange resin (Dowex® 50WX8-200) using an elution
gradient of water:0.88 ammonia (100:0 to 95:5) to afford the title compound as a
foam, 350mg. 'H-NMR (D20, 400MHz) &: 0.66 (t, 3H), 0.81 (d, 3H), 1.60 (m, 2H),
2.60-2.78 (m, 2H), 2.80-2.98 (m, 2H), 3.45 (m, 1H), 3.78 (t, 2H), 3.98 (dd, 1H), 6.82
(s, 1H), 7.43 (s, 1H). LRMS: m/z (ES*) 278 [MNa']. Microanalysis found: C, 53.44;

20 H, 8.13; N, 15.40 C42H21N303;0.8H.0 requires C, 53.44; H, 8.45; N, 15.58%. [o]p =
-86.93° (¢ = 0.11, methanol)



(25)-2-{f(1 R-2-Am no-1 -nethylethylloxyl-3-fl1-(2-pyridinyl)-1

H i m dazol -4-yl | - propanoic acid di hydrochloride CH3 NH CN2 /,-NON OH
. 2HCI  25wO03M6m62 ut i on of the norphol i none of Preparati o®CIABYM0E6NY,
0.26mmol ) in concentrated hydrochlori §gaci d (3m) was heated at 100C for
18 hours, then allowed to cool, dilut with water, and concentrated under
reduced pressure. The residue was Eurified by col umm chr omat ogr aphy on
Dowex(r) 50W(8 200 i on exchange r esEXa 061652 PCT/1B03/ 00060 57 using
an elution ggg ‘ ' = roQﬁouEréEi’d‘Ct was
di ssol ved i y g 1 ar

concentrated under reduced pressure. The resNdue was di ssol ved i n water
(10m ) and freeze-dried to afford the titlfe conpound as a solid, 58ngy.

1H NWVR (D20, 400MHz) (m xture of H5 i m dazollg regioi soners) 5: 0.79, 0.99
(2xd, 3H), 2.56, 2.92 (2xm 1 H)N 102-3044 (oM, 3H), 3.58, 3.78 (2xm 1
H, 7255 (m 1 H, 7.7 (m 1 H éq-l 2H), 8.52, 8.61 (2xm 1
H, 9.03, 9.38 (2xs, 1 H). LRMs: [ MH#]. Exanple 53 10
(25)-2-{[(1 R -2-Am no-| -nmethylethylloxy}-B-(1-propel -

H i m dazol - 4- yI)propanoic acid H3C XNH2 IO CH3 \~=CH NO A sol ution
of the c

hydr ochl 8%)'5 ‘Hﬁl t'?el \?935?89%? '8&51%% & f@%ﬁ%@?@gﬁ%ﬁgr PEB
sol ut 50”at‘él‘95( nTBu &8 Héé@deéjt HRHE fof §8HdRAs, %Eﬁ%‘ﬁ #edhd chFaﬁ?Eoﬁiﬁé@ \)0@?

purified m 15 chr omat ography on i'on- exc ange resin

50WK8- 20@ateryil 0ml)an Thisusdlution \gaaqbuaﬁed@fy ouiiran chréfatograpihyoh Dvéx® o 95: 5)

to afford the title conpound as
50WX8 resin, using water:0.88 ammonua (95:5) as eluant. The product was

triturated with acetone and the resulting solid was dried in vacuo to afford the title
compound as a brown solid, 68mg. 'H-NMR (D-0, 400MHz) &: 1.00 (d, 3H), 2.76
10 (dd, 2H), 2.83 (m, 2H), 3.60 (m, 1H), 3.86 (m, 1H), 6.79 (s, 1H), 7.57 (s, 1H).

Preparation 1

1-n-Propyl-1H-imidazole-4-carboxaldehyde

—N O
A

H,C

15 Imidazole-4-carboxaldehyde (30g, 0.31mol) was added portionwise to a solution of
sodium hydride (13.9g, 60% dispersion in mineral oil, 0.348mol) in tetrahydrofuran
(450ml), and the solution was stirred for 45 minutes. n-Propyl bromide (31.2ml,
0.344mol) was then added portionwise, followed by 18-crown-6 (150mg), and the
mixture was heated under reflux for 18 hours. Aqueous ammonium chloride

20 solution was added to the cooled solution, and the mixture was extracted with ethyl
acetate (2x) and dichloromethane (2x). The combined organic extracts were dried
(MgSO,), filtered, and concentrated under reduced pressure. The crude product
was purified by column chromatography on silica gel, eluting with ethyl acetate:
pentane (40:60), to give the title compound, 20.2g, 47% yield. 'H-NMR (DMSO-ds,

25 400MHz) §: 0.80 (t, 3H), 1.76 (m, 2H), 3.98 (t, 2H), 7.84 (s, 1H), 8.04 (s, 1H), 9.70
(s, 1H). LRMS: m/z (TSP") 277.3 [2M+H]*



foam 350my. 'H NMR (D20, 400MHz) 5: 0.66 (t, 3H), 0.81 (d, 3H), 1.60 (m
2H), 2.60-2.78 (m 2H), 2.80-2.98 (m 2H), 3.45 (m 1 H, 3.78 (t, 2H),
3.98 (dd,womhs168282 (s, 1 H, 7.43 (s, 1 H. LRVS: nlz @PESABR086( MNal .
M croanal ysis found: C, 53.44; 20 H, 8.243; N, 15.40 C12H21N303; 0. 8H20
requires C, 53.44; H, 8.45; N, 15.58% Ya]D= -86.93 (c = 0.11, nethanol)
WD 03/ 061652 PCT/ | BO3/ 00060 58 Exaigel e 5,4 (2R)-2-(f(1

R) - 2- Am no- 1- net hyl et hyl | oxy}-3-(1 -4-yl)propanoic acid NH2 H

INCH3 X OH NO A mx -1t M. ypon 158 (80ny,
0. 50mmol ) and 2N hydrocht‘w{Bu I agoR eérthS( at 110C for 16

hours, then allowed to cool and dil ut ed (10n1) This solution
was purlfled by col unm chronmat ography on 50W(8 resin, using
wat er: 0. 88 amoni a (95:5) asgI ant . Th N duct trlturated W th
acetone and the resulting soli dr ed in vac to affordthetltle

conmpound_as a brown solid, 68ng. 1H NVR (D20, 400|\/Hz 8: 1.00
10 (dd, 2 fitle oggmqqgndzwgs ogt%@qu2QA|_y)|eld§rcgg mﬁazp -ca(t;bq)galéghydg qq)d

6 135N Mo roffEE THRAD o s BT g TRl op S e e R ) G
por ti onw I34NMR (&:mmg LBOGMHQ)‘S @em(uml-l)ymmo(m (zw), (80 GAYRH),HEO ¢, 2Rl)j N

m neral oil, O. in tetrahydrofuran §+andthe ol uti on was
stirred 70 (§51H1) n7u§3§5 HPORE (S, D HBMSBJF‘M P 18384l was t hen added

portionw se, followed by 18-crown-6 (150ng), and the m xture was heated
under reflux for 18 hours. Aqueous ammoni um chl oride 20 sol uti on was added
to the cool ed solution, and the m Rreparatios Extracted with ethyl

10 1-(2-Cyclohexylethyl)-1H-imidazole-4-carboxaldehyde

Oy

Imidazole-4-carboxaldehyde (4.8g, 50mmol) was added portionwise to a suspension

76

of sodium hydride (2.20g, 60% dispersion in mineral oil, 55mmol) in tetrahydrofuran
(150ml), and the mixture was then stirred at room temperature for 1 hour. 2-

15 Cyclohexylethyl bromide (8.6ml, 55mmol) was added, and the mixture was heated
under reflux for 18 hours. The cooled mixture was evaporated under reduced
pressure and the residue was partitioned between water (500ml) and
dichloromethane (500ml). The layers were separated, and the organic phase was
dried (MgSQ,4) and evaporated under reduced pressure. The crude product was

20 purified by column chromatography on silica gel using an elution gradient of
toluene:ethyl acetate (100:0 to 96:4) to afford the title compound, 1.78g. 'H-NMR
(CDCl3, 400MHz) &: 0.98 (m, 2H), 1.20 (m, 4H), 1.68 (m, 7H), 4.00 (t, 2H), 7.4 (s,
1H), 7.60 (s, 1H), 9.80 (s, 1H). LRMS: m/z (TSP*) 207.2 [MH"].

25 Preparation 4

1-(2- Phenvlethvl) 1 H-imidazole-4-carboxaldehyde
N

H




acetate (2x) and dichl oronet hane (2x). The conbi ned organic extracts were
dried (MgSOH), filtered, and concentrated under reduced pressure. The
crude prowoas/oewas purified by col um chromat ography on sipidrasoz@oso el uti ng
with ethyl acetate: pentane (40:60), téogi ve the title conpound, 20.2g,
47%yie|d 1H—NNR(DMSOd6 25 400MHz) 080(t 3H) 1.76 (m 2H), 3.98
(t {&f‘ 8. 9.70 (s, .. LRMS: iz (TSP+)
277. 3 [2Mﬂ|qa¥0 G@ﬂ%@@@mﬂ@(ﬁ}@m @wegl)vww%%?%'ioaw*sﬁ 1o & But yl -

H i m daz = o \ fii ound was
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porti onvvrextuctad wresalsneemd the resfdt&odasnpah;tnbned&e(t@eéﬂgvaté@(ﬁﬂ@nﬂpand| on in
m ner al

' ' f 150mL h h
stirred ﬁi (UBm R ﬂﬁfﬁ'&f Qﬁlﬁ‘rfqﬁgé%n‘”? é‘%ﬁe&?tﬁ&erﬂénmét 3@5 Lhen
(8.6m ., HABEYIMYS® anddtpordted iutRlefredudeR M%%s Rt THe didE prodiict Wasf or 18

hours. The cool’ed m xture vvas evapor ated under reduced pressure and the
resi due Reg-agaeted antesilisatgad.caandpuiiied Byooaiu)mmnbromatogran’rwm silica geBoom ).

evapdPyt UarSHERRBR sRaden: S0EnhEohB R B 150 atD O30 tPiie 4TS,

col um chpmipLAE! {122y, OPHNN 35k, 450MB) h B, TH)O B f
toI uene: et hyl acet at)ét'l 100: ORtC(g;%E4 to g?fao:?dgt(he t)?tlazéyg?rr?};tznoz (d

'H NMR  2HIXT .28 (zm(amzyaﬁ(smmzﬁﬁ(srcw) 0.83 (%, mHMHLRMSGB/Z(QESWPB 4 00
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15 Preparation 5

1-Trityl-1 H-imidazole-4-carboxaldehyde

et

A solution of trityl chloride (9.5g, 34.3mmol) in N,N-dimethylformamide (50ml) was
added dropwise to an ice-cooled solution of imidazole-4-carboxaldehyde (3g,
20 31.2mmol) and triethylamine (17ml, 1256mmol) in N,N-dimethylformamide (30ml) and

the solution was stirred for 2 hours. The reaction was then allowed to warm to room
temperature, and was stirred for a further 18 hours. Water (200ml) was added, and
the resulting pink solid was collected and dried, then dissolved in dichloromethane
(200ml). The resulting solution was washed with water (2x100ml), dried (MgSO,)
25 and evaporated under reduced pressure. The product was recrystallised from
ethanol to afford the title compound as a solid, 7.8g. 'H-NMR (CDCls, 400MHz) §:
7.06 (m, 6H), 7.32 (m, 9H), 7.48 (s, 1H), 7.58 (s, 1H), 9.82 (s, 1H). Microanalysis
found: C, 81.54; H, 5.37; N, 8.24. C23H1gN2O requires C, 81.63; H, 5.36; N, 8.28%.



1H, 7.60 (s, 1 H, 9.80 (s, 1 H. LRV mz (TSP+) 207.2 [MHI. 25
Preparation 4 1-(2-Phenvlethyl)-1 Himdazol e-4-carboxal dehyde / \ N/ O
H WO 03/ 0wDeBa618ed/ | BO3/ 00060 60 | m' dazol e- 4- car boxal dehyda/1863/0086),

70mvol ) was added portionwi se to a nsi on of sodium hydride (1.68g,
60% di spersion in mneral oil, 70rrrm|) n tetrahydrofuran (280m ), and the
m xture was then stirred at roomtenperature for 30 m nutes.

(2- Bronoet hyl ) benzene (9.56m , 70mvl) was added, and the m xture 5 was
stirred at roomtenperature for 72 praphmtioh M xture was evaporated under
reduced pressure and the residue ned between water (300n) and
di chl or onet hane (500m ), arﬂdl(dﬂ&eﬁazﬂm;@am@gﬂv&b&d The organi ¢ phase
was dried (MJSOU) and evaporat ed under reduced_.pressure. The crude product
was pre-adsorbed onto silica gel, and p N (ol utm chr omat ogr aphy on
silica gel 10 using an elution gradyent yl acétate: pentane (50:50 to
100:0) to afford the title c U, .V H NVR (CDCl 3, 400MHz) 8: 3.16
(t, 2H), 4.23 (t, 2H) 7.02H@q, .28 (m 3H), 7.36 (s, 1 H, 7.50 (s,

109 ek . S 4550 e e 2% i
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(200nm ) muitussiwad coanentrated urekenIréduaedopresser@, bdsified usmg éhltsedlivend dri ed,

t hen dis ved, i n dichl oronget hane . (20 . The r utlo,wa
was hé& vﬁY‘#‘r I%BB%‘%IF %?Bé’ﬂ“‘( éﬁg&%‘? ﬁb@‘éé@ﬁ“&t eg‘l" 'P%@uced
preSSUfeextTéLQsWé?Q‘é"«th?a‘-’(ed aﬁaxaé@kd ?H)dfubPWa M_‘?Jﬁﬁéa'bytdblﬁfnﬁord the title
conmpound as a solid ?
chromatography on silica gel usmg an elution gradient of dichloromethane:methanol
(98:2 to 90:10) to afford the title compound, 42g. 'H-NMR (CDCl,, 400MHz) &: 2.78
(t, 2H), 3.62 (t, 2H), 3.75 (m, 5H), 4.24 (s, 2H), 6.81 (d, 2H), 7.22 (d, 2H). LRMS:

15 m/z (ES*) 182 [MH"].

Preparation 7

(2R)-1-[(4-Methoxybenzyl)amino]-2-propanol

S

20 A solution of (R)-(-)-1-amino-2-propanol (9.00g, 0.12mol) in tetrahydrofuran (40ml)
and acetic acid (5ml) was added dropwise to a solution of p-anisaldehyde (5.45g,

0.04mol) in tetrahydrofuran (40ml), and once addition was complete, the solution
was stirred at room temperature for 2 hours. The solution was cooled in an ice-
bath, and sodium triacetoxyborohydride (9.50g, 0.0.045mol) was added portionwise,

25 and then the mixture was stirred at room temperature for 18 hours. The reaction
mixture was concentrated under reduced pressure and the residue was partitioned
between dichloromethane (150ml) and sodium hydroxide solution (150ml, 0.5N). The
layers were separated and the aqueous phase was saturated with sodium chloride,
then extracted with further dichloromethane (3x30ml). The combined organic

30 solutions were dried (MgSO,) and evaporated under reduced pressure. The residue



7.06 (m 6H, 7.32 (m 9H), 7.48 (s, 1 H, 7.58 (s, 1 H, 9.82 (s, 1 H.
M croanalysis found: C, 81.54; H 5.37; N, 8.24. C23H18N20 requires C,
81.63; HwB.036p1682 8.28% WO 03/ 061652 PCT/ | BO3/ 00060 61 perapevy@béon 6 24
(4- Met hoxybenzyl ) am nol et hanol HHO 5 Acetic acid (ca. 150m)
was added to a solution of p- an| sal dg_% e (58.2g, 0.42nmol) and

S0t um “wap putified B shennalqdab 5o giica e tares %@'@@@@Bi?t%m@f and
once adda.bh%mgﬁﬁan%orﬁehﬁérﬁyn otéseNms)xfo%f?oragamuﬁ@gp@r il @t gaooml JNMIRer ature

for 72 hours m xture was concentrate pressure,

basi f i ed(CBCRE4Q0MHZPEI 1/121(d, BiA)r 2280 ded stiH)) 2. 70 (ddh i HE)XBrGﬁ:Bﬂ@ (i, t8H),

di chl oronet hane (10x300ni |n extracts were evaporated and the
crude pr8&dde; %Hg HlPild; %%) b;mg\ﬂgu NG M)‘%phy on silica gel using an
elutign gradient of dichloromethane: rret hanol (98:2 to 90:10) to afford the

title conpound, 42g. 1H NWVR (CDCl 3, 400MHz) 8: 2.78 (t, 2H), 3.62 (t, 2H),
3.75 (m 5H), 4.24 (s, 2H), 6.81 (®repafation.®2 (d, 2H). LRMVS: 15 mz (ES+)

182 [ MH]. Preparation = 1- g - Met hox benzx am nol - 2- propanol H3 ~CH3
N'"a o HOZOAsqutiM—@F&MMW ¢ (9.00g, 0.12nol) in
tetrahydrofuran (40m ) and acetic acid (5x) Ves. added dropwi se to a

sol uti on of p-anisal dehyde (5. 0. 04yfo n té]Hahydrofuran (40m ), and
once addition was conpl ete, thg soI tion stirred at roomtenperature
for 2 hours. The sol ution wgg”t | ‘ e- bath, and sodium

triacet oxyborohydride (9.50g, 0.0.045n01) was added portionw se, 25 and

t hen t heAmixture &f\(8p ()1 -antifdo@-propanol (9gp et k2ol ﬁ-amsé&jdhqdeis 4Bge reaction
mxture was concentrated under reduced gressure nd th zqre& due

par 101 oedmall At agich ore). inst segiemtiBosioxyerePydide (9 By o 45meNsBI ut i on
(150m . retilnol T@@ml) was stirred at room temperature for 72 hours. The reaction mixture

was concentrated under reduced pressure and the residue was partitioned between
dichloromethane (150ml) and sodium hydroxide solution (100ml, 0.5N). The layers
were separated, and the aqueous phase was extracted with further dichioromethane

15 (4x30ml). The combined organic solutions were dried (MgSQO,) and concentrated
under reduced pressure. The residual yellow oil was purified by column
chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (98:2:0.2 to 95:5:0.5) to afford the title
compound, 6.2g. 'H-NMR (CDCls, 400MHz) &: 1.10 (d, 3H), 2.24-2.40 (m, 2H), 2.65

20 (dd, 1H), 3.62-3.80 (m, 6H), 6.82 (d, 2H), 7.19 (d, 2H). LRMS: m/z (ES*) 218
[MNa']

Preparation 9

(2R)-2-[(4-Methoxybenzyl)amino]-1-propanol
CH,

N/\/OH
H
H,C o

(R)-(-)-2-Amino-1-propanol (10.36ml, 133mmol) was added dropwise to a solution of

25

p-anisaldehyde (5.85g, 42.9mmol) in methanol (90ml), and the solution was cooled
in an ice-bath. Acetic acid (2.5ml) and sodium triacetoxyborohydride (10.0g,
47.2mmol) were added and the reaction mixture was allowed to warm to room



| ayers were separated and the aqueous phase was saturated wth sodi um
chloride, then extracted with further dichloronethane (3x301 ). The

conbi ned woganswsB0 sol utions were dried (MJSO) and evap@catisas/ameer
reduced pressure. The residue WO 03/06&252 PCT/ 1 B03/ 00060 62 was purified
by chromatography on silica gel (gradieht elution 98:2:0.2 to 97 3:0.3

di chl or onet hane: net hanol : 0. 88_NH3) to afford an orange oil 9g). 1H NMR
(CDCI 3, teomariurgover ap hoyr. ke S@U%@ﬂ pas, qumgd t°z4 ea@Sﬂﬁeﬂl)fof% 62-3. 79
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Preparation 10
(2S5)-2-[(4-Methoxybenzyl)amino]-1-propanol

T
N

H
HSC\O /©/\

The title compound was obtained in 67% yield from (S)-(+)-2-amino-1-propanol and

15

p-anisaldehyde, following the procedure described in Preparation 9. 'H-NMR
(CDCl3, 400MHz) &: 1.08 (d, 3H), 2.83 (m, 1H), 3.30 (dd, 1H), 3.59 (dd, 1H), 3.66 (d,
1H), 3.77 (s, 3H), 3.82 (d, 1H), 4.08 (bs, 2H), 6.82 (d, 2H), 7.22 (d, 2H). [o]p =

20 +39.19 (c = 0.146, methanol)

Preparation 11

4-(4-Methoxybenzyl)-3-morpholinone

25 A solution of sodium hydroxide (7.08g, 0.177mol) in water (150ml) was added to a
solution of the amino alcohol of Preparation 6 (32g, 0.177mol) in dichloromethane

(250ml), and the mixture was cooled to 0°C. A solution of chloroacetyl chloride



H3C, "j: I 25 0 (R-(-)-2-Amno- 1 -propanol (1 0.36m, 133nmpl) was added
dropwi se to a solution of p-anisal dehyde (5.85g, 42.9mmol) in nethanol
(90nl), awo whelesol ution was cooled in an ice-bath. AcetiPcTaBiz00&. 5nil)
and sodiumtriacet oxyborohydride (10. 033 47. 2mmol ) were added and the
reaction mxture was allowed to warm t 4room WO 03/ 061652 PCT/ | BO3/ 00060
63 terrperatur? over an . hour. The sol ution was t0.40C and stirred for

a  furt hEt4-3mlilrémeldn dichirromethang (AmR W roPXdse PYer S mingepdue
was parhhjy 'tﬁ’é‘gq){t%%yﬁ%%%gﬁ%ﬁﬁtgbﬁayeﬁgiéfﬁ?uli’é f@}r@Ht el? S‘?thdh%@eé W) and

di chl or onet han wer e separa e aqueous phase
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silicg gﬁhdé'rsﬂemcéﬂ 8?éé§dr9” Phéfbsihial offwal 61@58!0@6% Bﬁféﬂ\d]’ﬁdﬁﬂg'a 0.88
ammonia (97:3:0.3 t 1) to afford the titl conpound "H NWVR

(cbal 3, aolmwn pf gotassium hydraxide (R93g, .4y 7)) in mr(ai(ﬂzomol) WS adne}:Bandid 1

(L 2 otte mitufd was pied B radthemipdfatbis fc? i nclurs ) e pffidire FaN Titgrdd,”
(29)-2-[{He Nﬁh@%ﬁ@@%iﬂbﬂa@éﬂl Oﬁbeﬂrdﬁu@ééfméss%mhé\kédldd&wbgQﬂ@ré‘f@@ title

conpound was obtained in 67%yield from (S)-(+)-2-an no-I|-propanol gnd

p anl sal withydiethykethedpenignetie aitosd hritite aemppund @sianwhite awdero26®. Hrk NVR

). 406 M Ebd 4%9%#%3 s, 2 By 5P 4 g el o412, B340
2H) 7. 2%, (@H), 2H)88 d, 2Hp :LﬁQlS*':iﬁ/z](Esgfzwﬁla"]ﬂm hanol ) Preparation 11
4- (4- Met hoxybenzvl 3- nor phol i none

Preparation 12

(6 R)-4-(4-Methoxybenzyl)-6-methyl-3-morpholinone
CH,

15 ©
The title compound was obtained in 76% yield from the alcohol of Preparation 7 and
chloroacetyl chloride, following a similar procedure to that described in Preparation
11, except, the compound was additionally purified by column chromatography on
silica gel using dichloromethane:methanol:0.88 ammonia (98:2:0.2) as eluant. 'H-

20 NMR (CDCls, 400MHz) §: 1.18 (d, 3H), 2.99-3.14 (m, 2H), 3.79 (m, 4H), 4.17 (d, 1H),
4.25 (d, 1H), 4.38 (d, 1H), 4.61 (d, 1H), 6.82 (d, 2H), 7.17 (d, 2H). LRMS: m/z (ES™)
258 [MNa™]

Preparation 13
25 (6 S)-4-(4-Methoxybenzyl)-6-methyl-3-morpholinone




N O 25 A solution of sodium hydroxide (7.08g, 0.177nol) in water (150m)
was added to a solution of the am no al cohol of Preparation 6 (32g,

0. 177nol)wion3@ds ke or omet hane (250nl), and the m xture wacaasbzeoso O0C. A
sol ution of chloroacetyl chloride WO O 061652 PCT/ 1 B03/ 00060 64 (14.3m,
0.177mol ) in dichl oronethane (50nl) wa added dropwi se over 30 m nutes,

and the gh re was stirred at roomtenperature for |@ﬁ hours. The hases

wer e e&onmwndh\@aepew‘%d s pateliqwcoilingiss Yig'd fros thaaminriaisehak
(2N, 1508’ Pre g%'?!atldﬁ’ érfb‘ﬂgm{duﬁlggﬁbge@}ré%(?sbnb&&% p"’réﬁl%raﬁérq %) 5 1 Wlﬁd“ ed

(MgS™) and ncentrate ressure e residual

di ssol ve(CDGlLe40aMbiz) 520018 (d, 3H), 29848, l@l(meZHzOG &Bs(rmmH)de@(Gddﬁl-l)%QSQ

0. 177nol |n e%r&%go E‘S 2% Wﬁa added was sti rred at room
t enper at Ond HE, MetQiP T (GheH i7} 17e(Qm?H) thBMSPIff"fZa(tEcS has8
evapog at@ﬁl TJder reduced pressure, and the residue was triturated wth

di et hyl her/ pentane to afford the title conpound as a white powder, 26g.
1H 10 NW\R (CDCI 3, 400MHz) 8: 3.20 (t, 2H), 3.78 (m 5H), 4.19 (s, 2H), 4.54

(s, 2H, 6.82 (d, 2H), 7.18 (d, 2H). LRMS: niz (ES+) 244 [ MNal.
Preparation 12 (6R-4-(4-Met hoxybegggé@&ﬂ%ﬁhyl 3-nor phol i none CH3 O CH3
N 15 0 The title compguend. (@?eﬂ@gﬁ?@ﬁ&(l?'—@#&ﬁ?% Satohbrdie al conol of
Preparation 7 and chloroacety ar procedure to
that described in Preparatio h 8 \corrpound was additionally
purified by col um chromat ography |on , b geICwS| ng

di chl or onet hane: net hanol : 0. 88(a I a f 0.2) as eluant. 1H 20 NWR
(CDCl'3, 400MHz) 8: 1.18 (d, 3H) € (m 2H), 3.79 (m 4H), 4.17 (d,

1H, 4.25(d, 1H, 4.38 (d, H) , 4.61 (d, 1 H, 6.82 (d, 2H), 7.17 (d,
2H). LRVS: mz (ES+) 258 [MNa+]" Preparation 13 25

(65) 16- (A-SdRitieoraiéishtel)l BRbAYE {338/ PAShhYY YR dichloromethane (25ml) was

added dropwise over 10 minutes to a stirred ice-cooled mixture of the amino alcohol
of Preparation 10 (5.6g, 28.7mmol) in sodium hydroxide solution (1.16g, 29mmol in
water (20ml)) and dichloromethane (50ml). The mixture was stirred at room
temperature for 18 hours, and then the layers were separated. The organic phase

15 was washed with 1N sodium hydroxide solution (25ml), 2M hydrochloric acid (20ml)
and brine (20ml), then dried (MgSQ,) and evaporated under reduced pressure. The
residue was dissolved in ethanol (40ml) the solution was cooled in an ice-bath, and a
solution of potassium hydroxide (1.63g, 29mmol) in ethanol (40ml) was added
dropwise over 5 minutes. The mixture was then allowed to warm to room

20 temperature and was stirred for a further 18 hours. The resulting precipitate was
filtered off, the filtrate was concentrated under reduced pressure, and the residue
was dissolved in dichloromethane (150ml). This solution was dried (MgSO,) and
evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel using an elution gradient of

25 dichloromethane:methanol:0.88 ammonia (97:3:0.3 to 95:5:0.5) to afford the title
compound, 4g. 'H-NMR (CDCl5, 400MHz) 6: 1.26 (d, 3H), 3.37 (m, 1H), 3.62 (dd,
1H), 3.70 (dd, 1H), 3.80 (s, 3H), 3.90 (d, 1H), 4.20 (d, 1H), 4.24 (d, 1H), 5.33 (d, 1H),
6.83 (d, 2H), 7.19 (d, 2H). [o]p=-109.66 (c = 0.139, methanol)



CH3 OCH3 Y NO WO 03/061652 PCT/1B03/00060 65 The title conpound was
obtained as a yellowoil in 61 %yield fromthe am no al cohol of

Pr epar at iwo 08/06f662 | owi ng t he procedure described in PreparatriiBos/@dico ' H NVR
(CDbCl 3, 400MHz) 8: 1.18 (d, 3H), 2.98- O (m 2H, 3.78 (m 4H), 4.18 (d,
1H, 425 (d, 1 H, 4.38 (d, 1 H), 4. (d, 1 H, 6.61 (d, 2H), 7.17 (d,

2H). LRVS: mz (ES+) 258 5 [MNal Preparatiqgn 14 (5
S)-4-(4-|\/Ethovaenzv|)-5-rrethy|-S-E&%nge OCH3 QUCH3 010 A
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hydr oxi de solution (1.16g, 2 3 and di chi oronet hane
(50nl). The m xture was stirrgd atNroo pperature for 18 hours, and then
the | ayers were separated. The C phase 15 was washed with 1 N sodi um
hydr oxi de sol ution (25nl), 2Mh drochl or| c acid (20m) and brine (20m),
then dried (MgSO4) and evaporat €d under reduced pressure. The residue was

di ssol vegnpRitgldian g%bbta{(]ﬁefmw %qngrg%rﬁqr%é%dwan aﬂp'r@@argﬁaﬁe and a

solution o pot assl um oxl 1. 639, I n ethanol was added
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crude product was purlfled by col umm chronatography on silica gel u5|ng an

el ution gradi ent of 25 dichl oronet gane rTFt ha)‘%o :0.88 amonia (97:3:0.3 to
95:5:0.5) to afford the title co H NVR (CDCl 3, 400MHz) 5: 1.26
(d, 3¢, 3.37 (m 1 H, 3.62 (ddMethyl-3-morpholinone

O/\
N
\\”/ \CH3

o)

A solution of chloroacetyl chloride (3.81ml, 50mmol) in dichloromethane (100ml) was
added dropwise over 30 minutes to a suspension of 2-(methylamino)ethanol (4ml,
50mmol) and sodium hydroxide (2g, 50mmol) in dichloromethane (50ml) and water

15 (50ml), and the mixture was stirred at room temperature for 72 hours then
evaporated under reduced pressure. The residue was dissolved in ethanol (100ml),
potassium hydroxide (2.8g, 50mmol) was added, and the mixture was stirred at 40°C
for 18 hours then filtered, and the filtrate was concentrated under reduced pressure.
The crude product was purified by column chromatography on silica gel using an

20 elution gradient of pentane:ethyl acetate (100:0 to 50:50 to 0:100), to afford the title
compound, 3.42g. 'H-NMR (CDCls, 400MHz) &: 2.98 (s, 3H), 3.34 (t, 2H), 3.84 (t,
2H), 4.14 (s, 2H). Found: C, 51.55; H, 8.02; N, 12.01. CsHgNO,;0.1H.0 requires C,
51.36; H, 7.93; N, 11.98%.



1 H, 3.70 (dd, 1 H, 3.80 (s, 3H), 3.90 (d, 1 H, 4.20 (d, 1 H, 4.24 (d,
1H, 5.33(d, 1 H, 6.83 (d, 2H), 7.19 (d, 2H). [a]D= -109.66 (c = 0.139,
met hanol )wWo3081851652 PCT/ | BO3/ 00060 66 Preparati on 15 PCT/IB03/00060

(5F-4- (4- Met hoxybenzyl ) - 5- met hyl - 3- nor linone CH3 O "-*"~ CH3 N O The
title conpound was obtained in 49%yvyiel fromthe al cohol of Preparation 9
5 following a simlar procedure to_that described in Preparation 14. 'H NWR
(CDCI 3, 400MHz) S: 1.24 (d, 3H), Breparatieni7p) 3. 60 (dd 1 H) 3.70 (dd,
1 H, 3.78 (s, 3H, ( 5.28 (d,
1 H, 6.81 (d, 2H), 7. 1?_%%&%#%9@@%25@0)& é‘ea thyI-3 rmrphol I none
Oll1~) Y CH3 0 A solution of cetyl chloride (3.81 m, 50mml) in

di chl

hl or omet hane (100m ) was ad ed opvv'bse over S%m' nutes to a suspension
of 2- (et hyl am no) et hanol (,41 shydr oxi de (2g, 50mmol)

in di chl oronet hane (50nm ) and V\m-lgr 15 (50nTL) dnd the m xture was stirred

at roomtenperature for 72 hours then evaporat é‘(ﬂkunder reduced pressure.

The resi due was dissolved in ethanol (100m ), potassium hydroxide (2.8g,
s0mmol ) Nel-Dimeshylethanolameingi(R:02m, bammal) was @dgedslyopwiser OvES Shminutes ten

cr udle pr B0 03380 shpbpfin ¥ SolRATAIAARE el RetSEh RutiMst e ng - an

20 el ut|Esnmdﬁlmtrabydmmar(eoemylandcméebmtlbh%é)sﬁme&ﬁbr@) infhdled.00), to
afford the title comp (CDCI 3, 400MHz) 8: 2.98 (s, 3H),

3.34 (t, utyé FMERC etat9_67 3&mh%o oQ as epq;:{ﬁmmqgmgqoggr 5 mlmgte@gthqn
12.01. %@%w@é&aé’@%ﬁ@@% Wefm&o ro'c'_iljn t%?npé?'atu?e i Srretilior & furthGr ¥g/ 061652

PCT/ | BO
hours. The mixture was pre-adsorbed onto silica gel, and purified by column

10 chromatography on silica gel using an elution gradient of pentane:ethﬁ
acetate:methanol (50:50:0 to 0:100:0 to 0:80:20) to afford the title compound as a
yellow oil, 1.46g. 'H-NMR (CDCls, 400MHz) 6: 1.50 (s, 9H), 2.30 (s, 6H), 2.59 (t,
2H), 3.64 (t, 2H) 4.00 (s, 2H). LRMS: m/z (ES") 204 [MH*]

15 Preparation 18

tert-Butyl (3R)-3-(2-tert-butoxy-2-oxoethoxy)pyrrolidine-1-carboxylate

O
CH
CH, O’O\/Z( ’
oK) °

CH

HGC O~< CH3 3

o)

Sodium hydride (704mg, 60% in mineral oil, 17.6mm6l) was added to an ice-cooled
solution of tert-butyl (3R)-3-hydroxypyrrolidine-1-carboxylate (J. Med. Chem. 1998,
20 41(25), 4983) (5g, 26.7mmol) in tetrahydrofuran (100ml), and the mixture was
allowed to warm to room temperature and stirred for 20 minutes. tert-Butyl
bromoacetate (5.2g, 26.7mmol) was added and the mixture was heated under reflux
for 18 hours, then cooled and concentrated under reduced pressure. The residue
was partitioned between ethyl acetate and water and the phases separated. The
25 organic layer was dried (MgSO,) and evaporated under reduced pressure. The
crude product was purified by column chromatography on silica gel using an elution
gradient of ethyl acetate:pentane (0:100 to 20:80) to afford the title compound,



Preparation 17 tert-Butyl f2-(dinethylam no)ethoxylacetate H3 0/ HCO
Vv O-~N~CH3 3 CH3 CH3 N, N-Di net hyl et hanol am ne (5.02m, 50mvl) was added
dr opwi se woas/0bieit nutes to 5 an ice-cool ed suspensi on of peadBesnobgdr i de
(2.2g, 60%dispersion in mneral oil, mmol ) in tetrahydrofuran (100m),
and the solution was stirred for 30 mnutes. tent-Butyl bronpacetate

&1 | owed 1:85ar ARG rf%'{sﬁ%“ S 48 (59 b4 G o ﬂﬁ@réiﬁsT B s

The m xtaly re S C 44 col um 10
chr omat o%rgém%o isﬁd@g ? u5| I‘H) eﬁu@?gnnﬁgg%gén%é ow t ane: et hyl
acetate: nethanol (50:50:0 t001000t0080 20) to affordthetltle

conmpound as a yellow oil, 1.46g. H-NI\/R (CPClS 400MHz) S: 1.50 (s, 9H),
2.30 (s, 6H), 2.59 (t, 2H), 3.64 0 (s, 2H. LRVS: mz (ES+) 204

[MHL 45 Preparation 18 terEthfﬁ_Lﬁ%g%Iohe yl-3-methylbutanoate
(3R)-%(2tent butoxy20 ¥ xylate OO0 CHCH3\

~( H3C ~ N" "~~~ 0~ CH3 H3C OHzeH3 @H; Sodi um hydride (704ny, 60%in
i ce-cool ed solution of tent butyl

mneral oil, 17.6mol) was added g
(3R) - 3- hydr oxypyrrolidine-| -c latg (J. Med. Chem 1998, 20 41(25),

4983) (5g, 26.7mmol) in tetrahydrofjuranl(100nd), and the m xture was
allowed to warmto roomtenperature apd stoTregH,or 20 minutes. tert-Butyl
bronpacetate (5.2g, 26.7mvl) was added and the m xture was heated under

refl ux Tmneﬂr&ld’nlgumondé\ensmm @a&nand!) cooppent(l) ehkrliden@omg, ©Braawlpasgsur e.
The resi du? gartltlon?d bet ween et hyl acetate and water and the phases

separ at éyclohexybragnepiyinchlerds (4l &Y Ehdieiyseinerafnanah yraie &fdefder
gﬁdgfleficé;&\g@%lrjésﬁ |cyb°oolé<F g?[ﬁg{zﬁ Of Wiryl WosatethllaH12% (98! 8Bl et ogr aphy
10 tetrahydrofuran (10ml). The solution was stirred for 10 minutes, then allowed to
warm to room temperature and stirred for an hour. Saturated aqueous ammonium
chloride solution (10ml) was added and the mixture was patrtitioned between water
(10ml) and diethyl ether (20ml). The layers were separated and the aqueous phase
was extracted with diethyl ether (2x10ml). The combined organic extracts were
15 dried (MgSO,) and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica gel using ethyl acetate:pentane(5:95) as
eluant to afford the title compound, 1.2g. 'H-NMR (CDCls, 400MHz) &: 0.75 (m, 8H),

1.05-1.28 (m, 7H), 1.62 (m, 1H), 1.78 (m, 4H), 2.20 (s, 2H), 4.10 (g, 2H).

20 Preparation 20
3-Cyclohexyl-3-methyl-1-butanol
H,C_ ,CH,

OH
Lithium borohydride (1.23g, 56.6mmol) was added to a solution of the ester of
Preparation 19 (4g, 18.9mmol) in tetrahydrofuran (30ml), and the mixture was stirred
25 at 50°C for 18 hours. Aqueous ammonium chloride solution (15ml) was added
carefully to the cooled solution, and the mixture was extracted with ethyl acetate
(83x30ml). The combined organic extracts were washed with brine, dried (MgSQ,)
and evaporated under reduced pressure. The crude product was purified by column



gradi ent of ethyl acetate:pentane (0:100 to 20:80) to afford the title
conpound, WO 03/061652 PCT/|B03/00060 68 1.95g. 'H NMR (CDCl 3i 400MHz) 8:
1.42 (s, WH)o30816424 (s, 9H), 1.85-2.05 (m 2H), 3.40 (m 4#dB&/@dso m 2H),
4.10 (m 1 H. LRVs: mz (ES+) 324 | Preparation 19 5 Et hyl

3-cycl ohexvl - 3- et hyl but anoate H3C OCH3 Tri net hyI si |yl chloride
(1.3m, 10.2mol ), ,copper (1), chloride (30ng, O.

Gyl ohexGRRUHRARRY S Slica gbl e ety ncewmpeﬂwmgpr@ aSlsaRoatiRdc

dded | t t 1 g,
added | S empBunBrE HMEEILHLR BB oBetsCb LB [ (1 ¢
m nut es, 6Hhen5el(1, @My d1160 (nvyarH), 1Yo (ranakig 8064 ¢hypd).and stirred for an hour.
Sat ur at ed aqueous ammoni um chloride solution (1 Or) was added and the

m xture was partitioned between water (10m ) and diethyl ether (20ml). The
| ayerg were separated and the aquen@)_;mﬁgﬁmwas extracted with diethyl
ether (2x1 QOm ). The conbi ned orga eExtracts were 15 dried (MgSO4) and
concentrat ed under reduciBpyraesiut-aimétie/l I agisixanewas purified by

col um chr omat ogr aphy on silica gel Lll_gbng ﬁhyl acet at e: pent ane(5: 95) as
eluant to afford the title conpound, 2 H NWR (CDCI 3, 400MHz) S: 0.75
(m 8H), 1.05-1.28 (m 7H), 1.62 1.78 (m 4H), 2.20 (s, 2H),
4.10 (q, 2H). 20 Preparation 20 - 3-net hyl - 1- but anol H3C CH3
OH Lithium borohydride (1.23g, 56.6ml) was added to a solution of the
ester of Preparation 19 (4g, 18.9mvol) in teﬁfrahydrofuran (30ntl), and the

S0 ut 1 ont (RRBIGPTTR 0.2 kel fratcaddh eaBBNReIPAT o Scaik baflfon
M xture ghheetolrslio? Praparationh 20 (1§<rlst91hmol)(a3?d3@é}’bbn tdirgbropiiae E@@gor ganic

extracts were washed with brine, and evapor at ed under

redud@d $:88¥aghdn dighioremediaans Gidinal, momﬁ add@anmaa:mmﬁietWesan%z
PCT/ | 8034v99%ﬂ'ed6a9 room temperature for 72 hours. The solution was concentrated under

reduced pressure and the residue was suspended in a mixture of pentane:ethyl
acetate (5:1, by volume). The resulting precipitate was filtered off through a pad of
silica gel and washed with pentane:ethyl acetate (5:1, by volume, 300ml). The

15 combined filtrates were concentrated under reduced pressure, and the product was
purified by column chromatography on silica gel using pentane as eluant to afford
the title compound, 1.1g. 'H-NMR (CDCls, 400MHz) &: 0.80 (2xs, 6H), 0.90-1.20 (m,
6H), 1.62 (m, 3H), 1.75 (m, 2H), 1.81 (m, 2H), 3.36 (m, 2H).

20 Preparation 22
4-(2-Bromoethyl)-1.1-dimethylcyclohexane
H.C

Hac Br

A mixture of 2-(4,4-dimethylcyclohexyl)ethanol (W099/59971) (2g, 12.8mmol),

concentrated sulphuric acid (750pul) and 48% hydrobromic acid (3ml) was stirred at

25 90°C for 7 hours. The cooled mixture was then carefully quenched by the addition
of water (25ml), and the mixture was extracted with dichloromethane (3x30ml). The
combined organic extracts were washed with 2M sodium carbonate solution and
brine (30ml), then dried (MgSO,) and concentrated under reduced pressure. The
residual black gum was purified by distillation to afford the title compound, 330mg.



chromat ography on silica gel using ethyl acetate:pentane (20:80) as el uant
to afford the title conpound, 1g. 'H NWR (CDCl 3, 400MHz) 8: 0.80 (s, 6H),
0.88-1. 18wpomsetssh , 1.50 (t, 2H), 1.60 (m 1 H), 1.70 (m péajBoBoodeh (M
2H). 5 Preparation 21 (3-Brono-1, 1-di \r@ hyl propvl ) cvcl ohexane Hn3Br C
CHTr i phenyl phosphine (1.8g, 7.1 mmol) s added portionw se to an

| ed sol ut f the al cohol of P t 20 d
car bon 1 éwi‘ém?;@h"éa,@?p@ﬁn% GB8 NS, BHInT G hPONB A aA Y O3,y Teh0 once

addi tion e was stirred at roomtenperature for 72
hour s. utloﬁrtn gsrc%ﬁc ir;?rﬂlt ed under reduced pressure and the

resi due was suspended In a mxture of pentane:ethyl acetate (5:1, by
volune). The resulting precipitate was filtered off through a pad of
silica gel and washed with pentanePiRafation2date (5:1, by vol une, 300mi).
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as eluant to afford the title_conmpoun OCDCIS 400MHz) 8:
0.80 (2xs, 6H), 0.90HE70\(m /7o d'2/\(1}. 75 (rH2H), 1.81 (m
2H), 3.36 (m 2H). 20 Prep ati

- (2nBr omn )-1,
1- di net hvl cvcl ohexane H3C H3C
2- (4, 4-di net hyl cycl ohexyl ) et hanol (W99/%9971) (2g, 12.8nmmol),
concentrated sul phuric acid (7501) % hydrobrom c acid (3m) was
stirred gt &ﬁw r y
quenchedﬂbS Ohﬁﬁ gg%%r oo wat eﬁ?&@%ﬁﬂg@j ?ﬁemﬂﬁulbgsgﬁgﬁggft#gh ed
wi th di c(liodmiwabadedet3kdpwise toTdsolutionrof htknumrdyaopmpq}amndet(ss\amleZMalahed
wi th 2M sodi ua}rpgarb nate solution and_ brine n dried rg SO4) and

concent r iet@gydroigran/hepiang/ethdkenzene, i"ﬂe‘imm@&).aiugﬁ)’@ PR APMAS fied

peri BT B8 - 550! AR s Th RSt %@ﬁ%%ﬁ!f’(%i?,af‘i&éémo (m
4H), 1. 3waémddetdropwise arldihedhiixturd. wis amowédto warrhQo(rbomAgmpdragipsyr at i on
23 then stirred for 1.5 hours. Ammonium chloride solution (100ml) was added and the

mixture was diluted with water (100ml) and tetrahydrofuran (300m|). The layers
were separated, the aqueous phase was extracted with tetrahydrofuran (250ml), and
15 the combined organic solutions were dried (MgSO,) and evaporated under reduced
pressure. The crude product was purified by column chromatography on silica gel
using an elution gradient of ethyl acetate:dichloromethane:methanol:0.88 ammonia
(100:0:0:0 to 0:95:5:0.5) to afford the title compound, 14g. 'H-NMR (CDCls,
400MHz) (mixture of diastereoisomers) &: 0.90 (t, 3H), 1.76 (m, 2H), 3.00 (m, 1H),
20 3.32-343 (m, 1H), 3.61-3.81 (m, 6H), 3.98 (m, 1H), 4.42-4.58 (m, 3H), 4.75 (m,
0.5H), 5.03 (m, 0.5H), 6.81 (m, 3H), 7.15 (m, 2H), 7.38 (s, 1H). LRMS: m/z (ES™")

360.0 [MH*]
Preparation 24
25 2-[Hydroxy(1-propyl-1H-imidazol-4-yl)methyl}-4-methyl-3-morpholinone
H.C =N o/ﬁ
3 —-\——N/\
= ~
CH,
OH O

Lithium diisopropylamide (17.4ml, 2M in heptane/tetrahydrofuran/ethylbenzene,

34.8mmol) was added over 10 minutes to a cooled (-78°C) solution of the compound



5 2- FHydroxy(1-propyl-1

H i m dazol - 4-yl ) met hyl | - 4- (4- met hoxybenzyl ) - 3- nor phol i none H3C /-N CH3 N
/ N OH GvAamsobissz on of the conpound of Preparation 11 (1P8g/iB&Boodenol ) in
tetrahydrofuran (100m ) was added dropy se to a solution of |ithium

di i sopropyl am de (35.3nl, 2Min tetrahydrofuran/heptane/ethyl benzene,

70.5 | t -78C, t | uti 10 sti -7 f Q0 m nutes.
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and 15 ¢ femeeranREL BT RS for dBhotih “Suieou sbm B Orin s )
under sr egiaggfiideR! ARG YRE miltlife Gad&apbRIAEE lundeP rdtiidel ftessireC OTHEMesidue
chromat ography on silica gel wusing an elution gradient of ethyl acetate:

di chl or owasHutidiegdyrealenn argsatographyon siliva: gel osmngtan elutien gradisht ob af f or d

the titl , U HENVRLGERCL 3. . 40Q0MHZ) A (41 Xt Uk e

i st or cBPSEEV ackiftemetaEi pictyiarning GUG o'dlafh 60 g po0:5g) to

3. 32- 3. 4gft6ra thé title. compdurid aéa(yauo%blum?s.a& ( MTH-NNIR, (CHAZ-4b0MHEM  3H) |
4.75 (m 0.5H), 5.03 (m 0.5H), 6.81 (m 3F), 7.15 (m 2H), 7.38 (s, 1 H)
LRVE: nt fmixkge)of dissieedisarmes) Br @98r&i3khn 1228 (s, 2H), 2.98 (2xs, 3H), 3.10 (m,

rac 10 NS Ry MY 2k el (R, Bt R G o 10 L8R 18988 20,
hept ane/ 2Hj r&188 ¢,0f MY, FBS(HVNIH) e NERMS: mZATEORPLE4\wepEddded over 10 mi nutes
to a cool ed (-78C) solution of the conpound WD 03/061652 PCT/I1B03/00060 71

of Preparation 10 (3.42g, 29mmol) in tetrahydrofuran (100m ), and the

resulting solution was stirred fobrﬁg H}'E“? s. The al dehyde of Preparation

1 (4.81 g, 34.8mml) was added an re was allowed to warm slowy
to room 2-[(1-Butyl-1H-imidazol-4-yl)(hydroxy)methyl}-4-(4-methoxybenzyl)-3-morpholinone

HyC oo
\_,\’ /=N o/ﬁ CH,
OH O

A solution of the compound of Preparation 11 (3.63g, 16.4mmol) in tetrahydrofuran

15

(40ml) was added dropwise over 5 minutes to a solution of lithium diisopropylamide
(9.8ml, 2M in tetrahydrofuran/heptane/ethylbenzene, 19.7mmol) at —78°C, and the
solution was stirred at -78°C for 30 minutes. The aldehyde of Preparation 2 (3.0g,

20 19.7mmol) was added dropwise and the mixture was allowed to warm to room
temperature, then stirred for 18 hours. The mixture was partitioned between
ammonium chloride solution and ethyl acetate (300ml). The layers were separated,
and the organic solution was dried (MgSO,) and evaporated under reduced
pressure. The crude product was purified by column chromatography on silica gel

25 using an elution gradient of ethyl acetate:methanol: (100:0 to 90:10) to afford the title
compound, 4.35g. 'H-NMR (CDCls, 400MHz) (mixture of diastereocisomers) &: 0.96
(t, 3H), 1.35 (m, 2H), 1.78 (m, 2H), 3.03 (m, 1H), 3.42 (m, 1H), 3.66-3.80 (m, 5H),
3.87 (m, 2H), 4.00 (m, 1H), 4.50 (m, 0.5H), 4.57 (m, 2.5H), 4.83 (m, 0.5H), 5.06 (m,
0.5H), 6.90 (m, 3H), 7.20 (m, 2H), 7.41 (s, 1H). LRMS: m/z (TSP*) 374.0 [MH"]

30



tenperature, then stirred for 18 hours. Aqueous ammoni um chl ori de sol ution
(20m) 5 was added, and the m xture was evaporated under reduced pressure.
The resi dwe o3messpuri fied by col um chromat ography on sil ipca/iged/oooei ng an
elution gradient of pentane:et hyI acet.;aée met hanol : di et hyl am ne
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-(2-Cycl ohexyl et hyl) -
H i m dazol - 4-yl | (hydroxy) nmet hyl | - 4- ( 4- net hoxvbenzvl ) - 3-

Preparation 27
2-{Hydroxy[1-(2-phenylethyl)-1 H-imidazol-4-yllmethyl}-4-(4-methoxybenzyl)-3-

15 morpholinone
O
(D~ ) )

OH (0]

The title compound was obtained in 54% yield from the compound of Preparation 11

and the aldehyde of Preparation 4, following a similar procedure to that described in
Preparation 25, except pentane:ethyl acetate:methanol (50:50:0 to 0:100:0 to

20 0:87:13) was used as the elution gradient. 'H-NMR (CDCls, 400MHz) (mixture of
diastereocisomers) 6: 3.02 (m, 3H), 3.42 (m, 1H), 3.74 (m, 4H), 3.95-4.05 (m, 1H),
4.12 (m, 2H), 4.45 (m, 0.5H), 4.58 (m, 2.5H), 4.81 (m, 0.5H), 5.06 (d, 0.5H), 6.84 (m,
3H), 7.07 (d, 2H), 7.19 (m, 2H), 7.27 (m, 4H). LRMS: m/z (ES*) 422 [MH*]
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) i h

- met hoxvbenzvl)-3- 15 norpholinone | OCH3 N O~
onpound was obtained in 54%yield fromthe
and the al dehyde of Prearatd on 4, followng a

H i m dazol -
(:;:-_ N/ N OH The tf
conpound of Preparation

pent ane: et hyl acet at
as the elution grad W
di astereoi soners) 8: 3.0 3.74 (m 4H), 3.95-4.05
(m 1 H, 4.12 (m 2H A 58(m 2.5H), 4.81 (m 0.5H),
5.06 (d, 0.5H), 6.84 ( : 707(d 2H), 7.19 (m 2H), 7.27 (m 4H).
LRVS: mz (ES+) 422 [VHL YO 03/ 061652 PCT/ 1 B03/ 00060 73 Preparation 28

o oot deditium disopronviamids, B8:5TH,1-SM B SyRShexane 138mmghiand o

N OH 5 tetrahydrofuran (100ml) was cooled to -78°C. A solution of the compound of

Preparation 11 (26g, 118mmol) in tetrahydrofuran (100ml) was added dropwise, and
the solution was stirred for 30 minutes. A solution of the imidazole of Preparation 5
(39.9g, 118mmol) in tetrahydrofuran (350ml) was added dropwise over 1 hour, and
once addition was complete, the reaction was allowed to warm slowly to room

10 temperature with stirring, over 3 hours. Saturated ammonium chloride solution
(200ml) and water (100ml) were added, the phases were separated, and the
aqueous layer was extracted with ethyl acetate (100ml). The combined organic
solutions were dried (MgSO,) and evaporated under reduced pressure. The
residual orange oil was dissolved in ethyl acetate/methanol, the solution was

15 sonicated, and the resulting white precipitate was filtered off, washed with diethyl
ether and dried, to give the title compound, 21g. The filtrate was evaporated under
reduced pressure and the residue was purified by column chromatography on silica
gel using ethyl acetate:methanol (96:4) as eluant to afford additional product, 28g.
'H-NMR (CDCl3, 400MHz) (mixture of diastereoisomers) §: 2.98 (m, 1H), 3.35 (m,

20 1H), 3.66 (m, 1H), 3.73 (s, 3H), 3.96 (m, 1H), 4.40 (d, 1H), 4.54 (s, 1H), 4.60 (d, 1H),
5.21 (m, 1H), 6.79 (m, 3H), 7.08 (m, 6H), 7.15 (m, 2H), 7.26 (m, 9H), 7.37 (s, 1H).
LRMS: m/z (TSP") 560.2 [MH"]



A solution of lithiumdiisopropylamde (88.5m, 1.5Min cycl ohexane,
133nmmmol ) and 5 tetrahydrofuran (100m) was cooled to -78C. A solution of
t he conpowod3obi6FX eparati on 11 (26g, 11 8nmol) in tetrahydcafiBozwo¢olO0n )
was added dropw se, and the solution %s stirred for 30 mnutes. A
solution of the imdazole of Preparati 5 (39.99g, 11 8mmol) in
tetrahydrofuran (350m ) was added dropwi se over 1 hour, and once addition
was conplete, the reaction was aI | Brgparaiomgd®m sl oWy to room 10
tenper at urgg | i BBEHAIEELAB IR .
sol ution ' DHASEs et & Sepatat ed,
and the aqueous Iayer was extract embmhbfn@tehyl acetate (100m ). The

conbi ned organic solutions were dried (MgSO4) and evaporated under reduced
pressure. The residual ange oil was d| oI ved in ethyl acetate/nethanol,
the solution was 15 son and the re btlng white precipitate was

filtered off, washed w t\_gd et her d driedto @yve the title
’ ed Onder .uced @rHessure and the
on ¢a gel using ethyl
addl TS aI product 289.

conpound, 21g. The f

ure of dilastefleoi soners) 8: 2.98 (m 1H), 3.35
(m 20 1 H, 3.66 (m 1 B.73 (s, &H),03.96 (m 1 H), 4.40(d,1H),
4.54 (s, 1 H, 4.60 (d, 5,21 (m 1 H, 6.79 (m 3H), 7.08 (m 6H,
7.15 (m 2H), 7.26 (m 9H), 7.37 (s, 1 H. LRV mz (TSP+) 560.2 [ MH#] WO
03/ 06565‘2hé’€ﬁé lcBRPdUAONas 6Htaﬂﬁe€tpﬁlf@2%%|89rdrﬁ e ﬁrd?'p‘bfélirfaﬁé(%rlﬁfé Ta}’éltu)’n
H i m dazol -4-yl)nethyl | -4 é4 nmet hoxybenzyl ) - 6- et hyl - 3- nor one
N 0 O-CHB2 NNddPB(UnESia'Zﬁ@ ofi Prepagai ﬁ@llmmmsmlmwrowmwgthcdefscubedhe

ol L owi ) reematcar2; oHer (i 4pORuidl (rhglre ofvinsleriaomarelzi 1.0 e

(CDCl 3, ﬂ@@'\(hli@n GH)XQ'SVES ok (ﬁH QH)es%ﬁ @S B.8Y- 4174% K )50@96 ?W ({ﬁH)

I.—-

acetate: nethanol (
"H NMR (CDCl 3, 400MHz)

2.87-3.04 ( H) H) 3.80-4.74 '(m
6.78 (m1ld)4)6 78 ( 5317021)0%65 28, 8i) 2823 meo«m, wl-k)H)LRmsvm/zr(ES“x 554) 574
10 [MHY]

Preparation 30
(65)-2-[Hydroxy(1-trityl-1 H-imidazol-4-yl)methyl]-4-(4-methoxybenzyl)-6-methyl-3-
morpholinone

15
The title compound was obtained as a yellow foam in 53% yield from the

morpholinone of Preparation 13 and the imidazole of Preparation 5, following a
similar procedure to that described in Preparation 28. 'H-NMR (CDCl3, 400MHz)
(mixture of diastereoisomers) &: 1.00, 1.05 (2xm, 3H), 2.85-3.04 (m, 2H), 3.76 (m,

20 3H), 3.80-3.96 (m, 1H), 4.39-4.70 (m, 3H), 4.98-5.20 (m, 1H), 6.78 (m, 3H), 7.05-
7.20 (m, 8H), 7.25 (m, 9H), 7.39 (m, 1H). LRMS: m/z (ES™) 574 [MH"]



10 [ MH#] Preparation 30 (6S)-2-1 Hvdroxy(1-trityl-

H i m dazol - 4-vl ) nmet hyl | - 4- (4- met hoxvbenzyl ) - 6- net hyl - 3- norphol i none CH3
/-, N O CH¥oN3@b6icB2 15 The title conmpound was obtai ned as @cgaBbmwoéoam i n
S53%yield fromthe norpholinone of Pr@g.)aration 13 and the i m dazol e of
Preparation 5, foI lowng a simlar edure to that described in

Preparation 28. 'H NVR (CDCI 3, 400 ﬁm xture of diastereoi soners) 8:
1. 00, 105(2xm3H) 285304(r%@1$ﬁbm203m 380396(m1
H), \ Y

8H), HL W

PCT/ | BO3/ 00060 75 Prepar ation 31 @Sbomdnd—Ndroxy(l trityl -

H i mi dazol - 4-yl ) met hvl | - 4- (4- nmet hoxybenzvl) - 5- net hyl - 3- m)rphol i none ~CH3

\' O\ NN~ | CH3 . N CH/ The title conpound was obtained in 57%yield
from t he norpholinone o cparation 14 and the imdazole of Preparation
1H NVR (CDC13, 400 1. 1.19 (m 3H),
2.99-4.83(m 8H), €& 710721(m

H i m dazol - 4 yl ) met hvl I - et hoxyt'a_'nzy ) - 5- et hyI - nor phol i none

5 following a simlar gdure to that scm:rbs gparation 28.
\t ur ¢ 5N di afR’er eqi so :
6l 78-
8H), 7.22-7.42 (m 3¢ 37 Hydroxy(ltrltyl

5 The title compound was obtained in 57% yield from the morpholinone of Preparation
14 and the imidazole of Preparation 5, following a similar procedure to that described
in Preparation 28. 'H-NMR (CDCls, 400MHz) (mixture of diastereoisomers) §: 1.03-
1.19 (m, 3H), 2.99-4.83 (m, 8H), 5.02-5.38 (m, 2H), 6.78-6.88 (m, 3H), 7.10-7.21 (m,
8H), 7.22-7.42 (m, 10H).
10
Preparation 32
(5R)-2-[Hydroxy(1-trityl-1 H-imidazol-4-yl)methyl]-4-(4-methoxybenzyl)-5-methyl-3-
morpholinone

15 The title compound was obtained as a yellow foam in 80% yield from the
morpholinone of Preparation 15 and the imidazole of Preparation 5, following a
similar procedure to that described in Preparation 28. 'H-NMR (CDClj, 400MHz)
(mixture of diastereoisomers) §: 1.00-1.16 (m, 3H), 3.16-4.94 (m, 8H), 5.00-5.37 (m,
2H), 6.72-6.83 (m, 3H), 7.04-7.19 (m, 8H), 7.21-7.40 (m, 10H).

20



CH3 O NNO-CH3 NOHOI15 The title conmpound was obtained as a yell ow
foamin 80%yield fromthe norpholinone of Preparation 15 and the

i m dazol ewofos@separati on 5, followng a simlar procedur@CraBodnaneo
described in Preparation 28. 'H NWR ( 3, 400MHz) (m xture of

di astereoi soners) 8:1.00-1.16 (m 3H), 3.16-4.94 (m 8H), 5.00-5.37 (m
2H), 6.72-6.83 (m 3H), 7.04-7.19 ém SI—? 5221-7.40(m 10H). 20 WO

03/ 061652 PCT/1B03/ 00060 76 Prep ' ent - But yl

2-12- (di rrethgh@m e 08 b -4-

yl) propanoate ~ |02 ' X %g%i

di i sopropyl am de (4. 3, 2M I n hepuhgmgaamaahydrof ur an/ et hyl benzene,

8. 6nmmol ) was added dropwi se over 5 minutes to a s tion of the am ne of
Preparation 17 (1.46g, 7.2mmol) in tetrahydrofura 20mL) and the sol ution
was stirred at -78C for 20 mnutes. The al dﬁ'%ﬂ%mi Preparation 1 (1.18g,
8. 6mmol ) was added and tHh€ tur,é\ re or GHhours then allowed to
warmto -20C. 10 Water was added; I Xt u?e pre-adsorbed onto silica
gel. The product was purified by c ography on silica gel using
an elution gradient of ethyl acetate: than | : di ethyl am ne (100:0:0 to
96:2:2) to afford the title conpound, 1.98dg. 3( CDCl 3, 400MHz)

(m xture of diastereoisoners) 8: 0.88 (m 3?} 35 (2xs, 9H), 1.75 (m
2H), 2.22 (s, 6H), 2.42 (m 1 H), 2.58 (m Q)CH;% 55 (m 1 H), 3.80 15
(m 2H, 3.90 (m 1 H, 4.17 (m 1 H, 4.82, 5.00(m 1 H), 6.90 (2xs, 1
H), 7535LigiHum, dilsopyopylatiiie (@.3mi, PHPir hédt&né/té%ﬂyd?bﬂﬂéﬁ@hﬁbel%ne,

8.6mmol) was added dropwise over 5 minutes to a solution of the amine of
Preparation 17 (1.46g, 7.2mmol) in tetrahydrofuran (20ml) and the solution was

stirred at -78°C for 20 minutes. The aldehyde of Preparation 1 (1.18g, 8.6mmol)
was added and the mixture was stirred for 3 hours then allowed to warm to -20°C.

10 Water was added, and the mixture pre-adsorbed onto silica gel. The product was
purified by column chromatography on silica gel using an elution gradient of ethyl
acetate:methanol:diethylamine (100:0:0 to 96:2:2) to afford the title compound,
1.36g. 'H-NMR (CDCls, 400MHz) (mixture of diastereoisomers) &: 0.88 (m, 3H), 1.35
(2xs, 9H), 1.75 (m, 2H), 2.22 (s, 6H), 2.42 (m, 1H), 2.58 (m, 1H), 3.55 (m, 1H), 3.80

15 (m, 2H), 3.90 (m, 1H), 4.17 (m, 1H), 4.82, 5.00 (m, 1H), 6.90 (2xs, 1H), 7.35 (2xs,
1H). LRMS: m/z (TSP*) 342.2 [MH]

Preparation 34
tert-Butyl (35)-3-{1-tert-butoxycarbonyl-2-hydroxy-2-(1 -propyl-1H-imidazol-4-yl)-
20 ethoxylpyrrolidine-1-carboxylate

OH O CH

A solution of the compound of Preparation 18 (5.67g, 18.8mmol) in tetrahydrofuran



tert-Butyl (3S)-3-{1-tert-butoxvcarbonvl-2-hydroxy-2-(1-propyl -

H i mi dazol -4-yl)- 20 ethoxv)pyrrolidine-1-carboxviate 0 ~O ICH3 N "J-CH3
rH3C  H3®Oo 3NMessN O CH3 CH3 OH 0 CH3 A sol ution of the pcaipaiudenf
Preparation 18 (5.67g, 18.8mml) in tetgahydrofuran WO 03/ 061652

PCT/ 1 B0O3/ 00060 77 (20nl) was added dro% ise to a solution of lithium

dii | am d .3 ' hept [t et rahydr of [

2% amot [0 wasAdds A0 S IR SORTRALT M @ oé?op%%m%oﬁ%ﬂéﬁ&rbs

Th | d f and
thg ?nxte HE@Fan%/teﬁ'Pﬁg&ro@Sr? Riétﬂ!{léqért‘%g’%dc?%zq m@r%‘t ure S%q(}q“juen s P{rér)'g or 18
hours. Agtied am-78%00for @0 ramutéd. oTHHAaEhydssf P atien ¢f(8]112g, 22BMina#

m xture was extracted with tetrahydrofuran (2x200mL) . The conbined organic

sol ut i onwasdddegrpastionwigscand anei xR wasallowegdr WaIAY K EPO5R darBperturene
resi dyal trﬂaferﬁé}g?e&fdr 1\§ﬁ% ngr 'Ah%rﬂ?ior@ﬁiéﬂﬁe CBIun Kgﬁ@f)%g{%gadéd l:éé‘e"l‘ulﬂﬁ'

usi ng an utron gr ane:. ne anmonl a

(100: 0: Oantah@®mittard wasextactsd witd tétln@hydrbhﬂan(mma)ml) &) WegcombiriHNR (CDCl 3,
400MHz) (m xture of diastereaqjsoners) ggur@;gHz[hgl 79

(m 2H), Ofganic golyuor(uspnweie dyied (Mapfag and e(wa.pogq.q)ed L@dgg rQcheg_gr he
() 21 éhiaorlod B Bl Bk iromatSepty b id it n 57

Him dazelutlénygraadrehhgaf dldhiwd)métharm'mleﬁianwﬂesa-ﬁmmoma(wo0 0: toGE3I0:N 19 O

Tri et Fporcia thge |th3 cor’npoundq @9 1‘@&@&?&6&3, 4%0%—!25t In%)r(]tu% o he al COhOl of
diastereoisomers) 6: 0.92 (t, 3H), 1.42 (s, 18H), 1.79 (m, 2H), 1.94-2.14 (m, 1H),
2.75-3.50 (m, 5H), 3.84 (m, 2H), 4.03-4.35 (m, 2H), 4.81-5.08 (m, 2H), 6.88 (m, 1H),
7.39 (s, 1H). LRMS: m/z (ES*) 440 [MH"]

15 Preparation 35
(2 EZ)-4-(4-Methoxybenzyl)-2-[(1-propyl-1 H-imidazol-4-yl)methylidenel]-3-
morpholinone

o)

Triethylamine (9.19ml, 65.9mmol) was added to a solution of the alcohol of

20 Preparation 23 (15.8g, 44.0mmol) in dichloromethane (300ml). The solution was
cooled in ice, methanesulphonyl chloride (5.1ml, 65.9mmol) was added, and the
solution was stirred for 2 hours at room temperature. Additional triethylamine
(3.06ml, 22mmol) was added, and the mixture was stirred at 40°C for 18 hours then
cooled. The mixture was diluted with dichloromethane (1000ml) and washed with

25 sodium bicarbonate solution (200ml). The aqueous wash was extracted with
dichloromethane (400ml), and the combined organic solutions were dried (MgSQO,)
and evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using an elution gradient of ethyl
acetate:dichloromethane:methanol:0.88 ammonia (100:0:0:0 to 0:95:5:0.5 to

30 0:90:10:1) to afford the title compound, 8.3g. 'H-NMR (CDCl3, 400MHz) (mixture of



20 Preparation 23 (15.8g, 44. Omol) in dichl oronethane (300m ). The
solution was cooled in ice, nethanesul phonyl chloride (5.1 m, 65.9mol)
was addedwoan@etche sol ution was stirred for 2 hours at reomiBes@esat ure.
Addi tional triethylamne (3.06m, 22 ) was added, and the m xture was
stirred at 40C for 18 hours then coolé€d. The m xture was diluted with

di chl oronet hane (1000m ) and washed wi th 25 sodi um bi carbonate sol ution

(200 ) . 9GPEEHIEBMEr S 0. %ét §k19,rh38ém W) n3.39 Rk Saff (asEl) (388t , and
h nbined ' S
oquced BrETs 202, 38145, 005, 481 S0 SUE T SQWT T, 7 (£t 288 Ko

silica ggl41usi me).arLRIG: nva (ESéi)iiBﬂl[MHf] et hyl

acet at e: di chl or onet hane: net hanol : 0. 88 ammnia (100:0:0:0 to 0:95:5:0.5 to
30 0:90:10:1) to afford the title conpound, 8.3g. 'H NVR (CDCl 3, 400MHz)

(m xtdre of WD 03/061652 PCT/I1B03/ atidi eonetric isoners) 8: 0.90 (t,
3H), I.78 (m 2H), 3.39 (t, 2H), 37 , 3.83 (t, 2H), 4.15 (t, 2H),
4.61 (s ( @-454&191@)_(1 ﬂ;yl)?ﬂl)ﬁ-'(rsvl 1H- lrhldaioll&v[)meM,gné] 38népholindhe

7.41 (s, 1 H. LRVs nlz
(2E2) - 4- (4- Met hoxybenzyl
i denel - 3- nor phol i none

obtained in 77%yield a
foll owi ng the proce
400MHz) (m xture of P e-Nso

ESt+) 342 [MH1 5 Preparation 36

(1-trityl-1 Himdazol-4-yl)nethyl

O-1 ONN CH3 NNO The title conmpound was
el ow foam fr the al gghol @f Preparation 28

@ NNVEHL0 (CDCl 3,
(t, 2H), 4.59 (s, .80 (d :

, 3.78 (s, 3H), 4.00
10 (m 6H), 7.17 (d,
2H), 7.28 (m 1 OH), 7. 1 H. LRVS: [Inf 2’ (ESH) 542 [M—Il Preparati on
37 15 (2EZ, 6R) - 4- (4- Met dnzyl)-6-nmeth@ -2-[(1-trityl-
H i m dazol - 4-yl ) net hyl i - 3- norpholinone CH3 OINCHB

O -
S 2

The title compound was obtained in 77% yield as a yellow foam from the alcohol of
Preparation 28 following the procedure described in Preparation 35. 'H-NMR

10 (CDCl;, 400MHz) (mixture of geometric isomers) &: 3.34 (t, 2H), 3.78 (s, 3H), 4.00 (t,
2H), 4.59 (s, 2H), 6.80 (d, 2H), 6.98 (s, 1H), 7.10 (m, 6H), 7.17 (d, 2H), 7.28 (m,
10H), 7.39 (s, 1H). LRMS: m/z (ES") 542 [MH"]

Preparation 37
15 (2EZ6R)-4-(4-Methoxybenzyl)-6-methyl-2-[(1-trityl-1 H-imidazol-4-yl)methylidene]-3-
morpholinone

Waﬁyﬁ

The title compound was obtained in 57% yield as a pale yellow foam, from the

|IIO

alcohol of Preparation 29, following the procedure described in Preparation 35. 'H-
20 NMR (CDCls, 400MHz) (mixture of geometric isomers) &: 1.02 (d, 3H), 3.08 (dd, 1H),

3.20 (dd, 1H), 3.77 (s, 3H), 4.10 (m, 1H), 4.50 (d, 1H), 4.60 (d, 1H), 6.80 (d, 2H),

6.99 (s, 1H), 7.14 (m, 8H), 7.28 (m, 10H), 7.38 (s, 1H). LRMS: m/z (ES") 556 [MH"]



N O The title conmpound was obtained in 57%yield as a pale yell ow foam
fromthe alcohol of Preparation 29, followi ng the procedure described in
Prepar at i w0 3B6165H 20 NVR (CDCI3 400MHz) (m'xture of georPEVIBG3/00BQITEr S) 6!
1.02 (d, 3H), 3.08 (dd, 1 : 320(dd, , 3.77 (s, 3H, 4.10 (m 1 H),
4.50 (d. 1 H), 4.60 (d. 1 H), 6.80 (d, ?H) Vs 5 (s, 1 H, 7.14 (m 8H),
7.28 (m 10H), 7.38 (s, 1 H. LRVBL mz QES% 556 [ MH#] WO 03/ 061652
PCT/ | BO3/ 00060 79 Preparation 38 Lreparation3

(2EZ, 6S) -
H i m daz y y - 3- |

Met hanesul phonyl chloride (9111, 1mahotimdnavas added dropwi se to an

i ce-cool ed solution of the al cohol of Preparation 30 (4.5g, 7.85mmol) in
di chl or onet hane (40nt) riethyl am neq 1.64nml, 11.78mmol), and the
solution was stirred at terrperature ?.)r 1 hour. Additional

triethylam ne (5461, 1) was added the gy xtre was stirred at
40C for 18 hours. Thé 0 bekheen

[ $ were separated. The
rated un&er reduced pressure.
puri fied by cdl um chromat ography on silica gel
using an elution gradi ¢ f di chl or omet Rane: net hanol : 0. 88 anmoni a
(99:1:0.1 to 98:2:0.2) tw afford the title conmpound as a yellow foam 2.5g.
I HNVR (CDCI 3, 15 400MHz) (m xture of geonetric isoners) 8: 1.02 (d, 3H),

~;’H§35 &m Mbttﬂnes%lp%br(yﬁbhlénb’é {91 ﬁxl7$1 (78rrzrﬁb|) waﬁ) élﬁi?ddZTﬁ%ro Wrﬁeltoga_rg%egc&ﬁed m .
H) . LRl\@olmlqn pEt;u—:) alsebol[qﬂﬁrpparaép@r%a (4;593‘985crimol) in ducmoromethane (40ml) ’

i a0 HigYiRaRY AL 1578RbR afid brsciydon s sticed at g o

temperature for 1 hour. Additional triethylamine (546ul, 3.93mmol) was added, and

The residual orange oil

the mixture was stirred at 40°C for 18 hours. The cooled mixture was partitioned

10 between dichloromethane (50ml) and water (50ml) and the layers were separated.
The organic phase was dried (MgSO,) and concentrated under reduced pressure.
The residual orange oil was purified by column chromatography on silica gel using
an elution gradient of dichloromethane:methanol:0.88 ammonia (99:1:0.1 to
98:2:0.2) to afford the title compound as a yellow foam, 2.5g. 'H-NMR (CDCls,

15 400MHz) (mixture of geometric isomers) &: 1.02 (d, 3H), 3.05 (m, 1H), 3.20 (m, 1H),
3.78 (s, 3H), 4.06 (m, 1H), 4.47-4.63 (m, 2H), 6.80 (d, 2H), 6.98 (s, 1H), 7.12 (m,
8H), 7.27 (m, 10H), 7.38 (s, 1H). LRMS: m/z (ES*) 556 [MH"]

Preparation 39
20 (2EZ5S)-4-(4-Methoxybenzyl)-5-methyl-2-[(1 -trityl-1 H-imidazol-4-yl)methylidene]-3-

morpholinone

\\CH 0]
KN \CH3
\)‘L\/k”/



N O WD 03/061652 PCT/1B03/00060 80 The title conpound was obtained in 28%
yield fromthe al cohol of Preparation 31 following a simlar procedure to

t hat descwios@eics2 Preparation 38. 'H NVR (CDCI 3, 400MHz) POTVIBOL3M008600T
geonetric isoners) 6: 1.22 (d, 3H), 3. (m 1H, 3.78 (s, 3H, 3.81 (d,
1H, 395(m2H) 5.28 (d, 1 H, 6.80(d, 2H), 6.95 (s, 1 H, 7.10-7.19

E 2] Ezglg) R) Tlae (tlﬁe Wpﬁ;{&q%%pppl (qigég/(o yielquh%%ﬁﬁqt Qﬁomopof Preparation 31
H i m dazgy no&nﬁcdoém aihif|prdeafliredo tHRY RRIbEANT Prefdtdtion 88,  MHRAMAEDELN O

10 The title was obtained in 2/%y romthe al cohol
Pr epar at 400MBi2) (rhodtthnevmf@omanmlmmens 6cemr(d BH) t3138 (o dtt) 858 (Sn3H)

Pre aratlon 38. NVR c_1,S0

1 25 (d, S8(@ 35 A mgcag S50/, 18 Sap o, 2ith% o ATy 7 GBSy

5. 30 d7%8 %4) ; 6.98 (s, 1 H), 718(m 9H) , 15732(m 9H),
7.41 repara |on 41 (2Q 240 -Butyl - 7

H i m dazol - yI ) met hyl i denel - 4- (4- net hoxybenzyl ) - 3-nor phol i none H3C O NI

CH3 N O 20 Triethylam ne (1.78m , _ 12. 8ol ;!Owas added to a solution of the
al cohol of Preparation 25 (4. 34q, i n di chl oronet hane (50nt). The

sol ution 5 918 Méthok -8Rl &8 h RARAY H-ifdibazd dﬁ¥ﬁr98ﬂiylldéﬁe]8gﬂm
was added:. Solutlon was strrre m nutes, addiilona
triethyl ani ne (1. 78mil, 12.8nmol) m&_m.ﬂﬁthe m xture was stirred at

roomtenperature for 18 hours. The m xture 25 was concentrated under
reduced pressure and theg/redj due was purified by col um

10
The title compound was obtained in 27% yield from the alcohol of Preparation 32

following a similar procedure to that described in Preparation 38. 'H-NMR (CDCls,

400MHz) (mixture of geometric isomers) &: 1.25 (d, 3H), 3.41 (m, 1H), 3.78 (s, 3H),

3.83 (dd, 1H), 3.98 (m, 2H), 5.30 (d, 1H), 6.82 (d, 2H), 6.98 (s, 1H), 7.18 (m, 9H),
15 7.32 (m, 9H), 7.41 (s, 1H).

Preparation 41
(2EZ)-2-[(1-Butyl-1 H-imidazol-4-yl)methylidenel-4-(4-methoxybenzyl)-3-morpholinone

HaC\/\——NFN /\\/©/0\
=, = N

20 Triethylamine (1.78ml, 12.8mmol) was added to a solution of the alcohol of

Preparation 25 (4.34g, 11.6mmol) in dichloromethane (50ml). The solution was
cooled in ice and methanesulphonyl chloride (990ul, 12.8mmol) was added. The
solution was stirred for 30 minutes, additional triethylamine (1.78ml, 12.8mmol)
added, and the mixture was stirred at room temperature for 18 hours. The mixture
25 was concentrated under reduced pressure and the residue was purified by column



WO 03/ 061652 PCT/1B03/00060 81 chromat ography on silica gel using an
el ution gradi ent of dichloronethane:ethyl acetate: nethanol (100:0:0 to
0: 90: 10) womafobwszl the title conmpound as a sticky gum  1PC2gBo3tidoddVR
(CDCl 3, 400MHz) (mi xture of geonetric i orrers) 8:0.95 (t, 3H), 1.34 (m
2H), 1.78 (m 2H), 3.42 (t, 2H), 3.80 (&S, 3.94 (t, 2H), 4.19 (t, 2H),

4R RLOTOR A SRR PSS XORE
(2EZ) - 2- é{;&a@m@ﬂ?érﬂ??ﬁé -BidHd 0:98:10 10) to afford the Sltle compound as a sticky gum,

H i m dazo I 'met hvl'i dene} - 4- (4- oxy enzy - nmor pho
O --\\- 1,12gN H-NMB (&DCIN 400M|e|z)t (mikture affigeonbtriaisoaiara) &:01985t, 3H)! i cky

ot oCodur b-AALE A Toh{1Br R s n 2. S BN AR, Qe lta bR 2Hh 468 o of

geone r| )(d46 7 40 (t
g ?ﬂyngvsa ¢ 2Hg %2((&11{3),4)47'.212% d(lt%r{)%% %ih 6%4&3% 1111)6 g_'fMg
6. 99 (s mleIjSP*?)&&ﬁ:e(ﬂVII-EH) 7.25 (s, 1 H, 7.40 (s, 1 H. LRV rﬂz (TSP+)
410.1 |[MH] Preparation 43 20

(2E2) - 4- (4- Met hoxvbenzyl ) -2-{[ 1- (2- phenvl ethvl)-1

H i m dazol - 4-vl | net hyl i dene} - 3- rmp@ﬂiréﬁmﬂg NO-"") "NCH3 / NI
Tri et hyl am ne (0 98m 7. OSmm e

Pr epar at i(8€ | il azel-dr v lvae thilic XVhe
was % cool ed in |ce met hanesul p Eﬁ ggl oride (311I 4. 02mm|) was added,
and t m xture was warned to 40 for 18 hours, then
concentrat ed under uced pressure. The re5| due vas publfled by col um
chromat ography on g N0616 / | BO3+ 08860 \9024 usi ng an

of

el ution gradient of I etate: :25: 0 to 0:100:0 to
0:95:5) to afford t |tIe co 449ng "H NWVR
(CDa 3,

o)

The title compound was obtained as a sticky gum in 57% yield from the alcohol of
Preparation 26 following the procedure described in Prepafation 41. 'H-NMR
(CDCl3, 400MHz) (mixture of geometric isomers) 8: 0.94 (m, 2H), 1.18 (m, 4H), 1.64

15 (m, 7H), 3.40 (t, 2H), 3.78 (s, 3H), 3.90 (t, 2H), 4.17 (t, 2H), 4.61 (s, 2H), 6.81 (d,
2H), 6.99 (s, 1H), 7.20 (d, 2H), 7.25 (s, 1H), 7.40 (s, 1H). LRMS: m/z (TSP*) 410.1
[MH?]

Preparation 43

20 (2EZ)-4-(4-Methoxybenzyl)-2-{[1-(2-phenylethyl)-1H-imidazol-4-ylimethylidene}-3-
morpholinone

Mﬁ

Triethylamine (0.98ml, 7.03mmol) was added to a solution of the alcohol of

Preparation 27 (1.41g, 3.35mmol) in dichloromethane (15ml). The solution was
25 cooled in ice, methanesulphonyl chloride (311ul, 4.02mmol) was added, and the
mixture was warmed to 40°C and stirred for 18 hours, then concentrated under

reduced pressure. The residue was purified by column chromatography on silica gel



400MHz) (m xture of geonetric isoners) 8: 3.03 (t, 2H), 3.42 (t, 2H), 3.80
(s, 3H, 4.18 (m 4H), 4.63 (s, 2H), 6.85 (d, 2H), 7.02 (s, 1 H), 7.06 (d,
2H), 7.25wOmg/06tdp2 5 LRVS: niz (ES+) 404 [WVH  Preparati on pé&d/1sexdoo@ut yl
(2EZ) - 2-12- (di met hyl am no et hoxyl - 3- (1 Qﬁlropyl-ll—l-i m dazol -4-yl) - 2-
propenoate CH3 H3C--\_ /N O~~N *- OCH3 CH3 10 O CH3

Met h | phonyl chl de (340l 4 I dded

e ool SHPORR cliioh SeadEnt Rriai S pheli bR el SRS, SRR ) and
t t hyl mit t
121599 S s S P o L

4. 4mol )4@ammqmtum émn@mbusomérs;%\mssm RH) esl4at(t, 2H)rBieonize B ur e for
18 hours. TLC anal ysis owed start g7pmater i al_ remaini n_g’lh%5 8'Bt he sol ution
a

was heat &d & Enr4H), M%fﬁd 2§91 ¢.88dds 8H) grentr), 3.06,(r2H) of @Y ni xture
was pge- g gel and purified by colum chromatography on
sili cg geﬁiﬁépﬁg (aﬁg‘ZI U#I[O radi ent of ethyl

acet at e: di et hyl am ne: nmet hanol (100:0:0 to 96:2:2) to afford the title
conmpound, 20 650ngy. 'H NMR (CDCl 3, _400MHz m xture of geonetric isoners)
S: 0.98 (t, 3H), 156(5 9H) 1.@@@@" 4234(5 6H), 2.65 (t, 2H),
3.94 (t, 2Hperf ofgbyl-3 HmigdzdB- (2.1 H) -
LRVS: nfz ( i

tert-Butyl (3S)-3- (f(EZ) 1- (tent bupcoperwateny! - 2- (1-propyl -
H i m dazol - 4- yl)ethenvl | oxy}pyrrolidine-1-car boxyé@te O ~O CH3 jj> CH3
H3C H3C\ /NO

/\N o/\/N

\)L‘K/kn/
W<CH
10

Methanesulphonyl chloride (340ul, 4.4mmol) was added dropwise to an ice-cooled
solution of the alcohol of Preparation 33 (1.36g, 4.0mmol) and triethylamine (616,
4.4mmol) in dichloromethane (20ml). The solution was stirred at room temperature
for 1 hour, additional triethylamine (616ul, 4.4mmol) was added, and the solution

15 was stirred at room temperature for 18 hours. TLC analysis showed starting
material remaining, so the solution was heated to reflux and stirred for a further 3
hours. The cooled mixture was pre-adsorbed onto silica gel and purified by column
chromatography on silica gel using an elution gradient of ethyl
acetate:diethylamine:methanol (100:0:0 to 96:2:2) to afford the title compound,

20 650mg. 'H-NMR (CDCls, 400MHz) (mixture of geometric isomers) &: 0.98 (t, 3H),
1.56 (s, 9H), 1.84 (m, 2H), 2.34 (s, 6H), 2.65 (1, 2H), 3.94 (t, 2H), 4.04 (t, 2H), 7.08
(s, 1H), 7.44 (s, 1H), 7.98 (s, 1H). LRMS: m/z (TSP") 324.2 [MH"]



\ N/ / OCH3 )<CH3 OCH3 5 The title conmpound was obtai ned as an orange
oil in 36%yield fromthe al cohol of Preparation 34 follow ng the

pr ocedur ewdasosicsed in Preparation 44. 1H NVR (CDCl3, 40@¥Hapoievostt ur e of
geonetric isoners) 8: 0.93 (t, 3H), 1.35-1.56 (m 18H), 1.80 (m 2H), 1.98
(m 1 H, 2.17 (m 1 H), 3.26-3.66 (m , 3.86 (m 2H), 5.15 (m 1 H),
7.06, 7.15 (2xs, 1 H, 7.35, 7.39 (2xs, 1 H, 7.41 (s, 1 H. LRI\/IS: m z
(ES+) 422 10 [MH+] Preparation 4 a hyl -2-[(1 -propyl -

H i m dazol - I 5 ) Ny R 15

Tri et hyl am ne%ﬂgﬂ%{ﬁ%ﬁ mﬁgmé%%nudﬁgg%%%%ohol of
Preparation 24 (5.47g, 21yl hyllo ircdtidimestrel |gt80nl), and the
solution was cooled in ice. A solution of nefhanesul phonyl chloride
(1.84m, 23.8mml) in dichloronethane (3nl) S adc&ﬁ_p over 5 mnutes, and
the solution was stirred at roomtenperature Bur. The m xture was

evapor at ed under reduced pressure, 20 the resi @Fﬂsssol ved in
N, N- di et hyl f or mam de (15ml), triethylam ne (3 , 23.8mmol) was added,
and the solution was heated at reflux and Lr ed3 or 20 mnutes. The

uced pressure and the residue

cool ed sol ution was comgenr\gtegﬂ
was di ssol ved in nethanol (1 sorbed o Q silica gel and
purified by colum chromat ograph g |3ng an el ution gradi ent
of ethyl 25 acetate: nmethanol : di et hyl am ne ([LOO: HO 95: 5 0.5) to afford

the title conmpound, WO 03/061652 PCT/ I BO3/ @0600"84 2. 59 H-NIVR CDCl 3,
400MHz) _ﬁ_mxture of geonetric_ isoners) S: 0.98 Ly Hng 3.14
(s 3F)) , Thetije compand wasgblainedas anpragge oil lm&ﬁ/o yie fr@@ th@ asqoho?oés (s,
+ at1

( ) (2 9 Pﬁ&é‘am%ﬁQOILenz It J@@ée}}?'?% %ig%c;fﬁe% ih\bPepardtiorPa4 2t HeRMH
Him daZ(IID@fsyM)(mezyKmtx%mfmwmmoﬁomers) : 0.93 (t, 3H), 1.35-1.56 (m, 18H),

1.80 (m, 2H), 1.98 (m, 1H), 2.17 (m, 1H), 3.26-3.66 (M, 4H), 3.86 (m, 2H), 5.15 (m,

1H), 7.06, 7.15 (2xs, 1H), 7.35, 7.39 (2xs, 1H), 7.41 (s, 1H). LRMS: m/z (ES™) 422

10 [MHY]

Preparation 46
(2E2)-4-Methyl-2-[(1-propyl-1 H-imidazol-4-yl)methylidene]-3-morpholinone

0]

15 Triethylamine (3.32ml, 23.8mmol) was added to a solution of the alcohol of
Preparation 24 (5.47g, 21.6mmol) in dichloromethane (80ml), and the solution was
cooled inice. A solution of methanesulphonyl chloride (1.84ml, 23.8mmol) in
dichloromethane (Sml) was added over 5 minutes, and the solution was stirred at
room temperature for 1 hour. The mixture was evaporated under reduced pressure,

20 the residue was dissolved in N,N-dimethylformamide (15ml), triethylamine (3.32ml,
23.8mmol) was added, and the solution was heated at reflux and stirred for 20
minutes. The cooled solution was concentrated under reduced pressure and the
residue was dissolved in methanol (100ml) then adsorbed onto silica gel and purified
by column chromatography on silica gel using an elution gradient of ethyl

25 acetate:methanol:diethylamine (100:0:0 to 95:5:0.5) to afford the title compound,



NO~CH3 HBH N O A mxture of the al kene of Preparation 35 (8. 3g,
24.3mmol ) and 10% Pd/ C (Degussa(r) 101) (800nmg) in ethanol (240m ) was
hydr ogenawed3abicidOpsi (690kPa) 10 and 50C for 18 hours, troanse@ed and
filtered through Arbocel (r). The filtr £ vas evapor at ed under reduced
pressure to give an orange oil. This p duct was purified by col um
chromat ogr aphy on a Chiralc Qj\slgy_ QJ col unm, usi ng, hexane;

al cohol : 8i58t hylWY R(GDGL 340 ) émixtre £f geometes fwré)léﬂpr fglj ), 1835g,

foll d N

soonry @B T 3R, 35 42, .80 G0 AGs 237,00 A A58 1hy 4,
(m 1 H7.43.(391HM LRMS: aa/SQTSPf)za&hz[Mm]Sz (m 3H), 6.72 (s, 1 H), 6.82
(d, 2H, 718(d 2H), 7.38 (s, 1 H. LRVs: mz (ES+) 344 [MH]. [alD
=-66.1 0, (c = 0.368, nethanol) Preparation 48 20 (2RS)-2-f(1-Buttyl -
Him | - 4-vyl thyll-4-(4-meth hol H 3C N O1
Olllrln e N 0y ?Amr:% x%/ure 01g tg aIO £ 56 zﬁpg?;][ol gnl Zim(az 5g, 6. 96n’m)lg

and 10% P@E}-(2S)-DédMetioxybdriri))-Z-R3 chrgpyl- hHémidazol-4(1\odethyl]-Bamofphdiingreat ed
at 50C and 60 psi (410kPa) for 18 hours. The cool ed nmxture was filtered

t hr ough Arbocel (r) a]_q\q) e 25 ,\;rat evaporaregd reduced
pressure to afford the tikl e oundas a oi | 14g. 1K NVR (CDCl 3,
400MHz) 8: 0.95 (t, 3H), 1.3 3.04 (m 2H),

3.34-3.42 (m 2H), 3.73 (m 1 H, 3.78( : 382 (t, 2H), 3.98 (m WO
03/ 061652 PCT/ 1 B03/00060 85 1 H), 4.45-4.60 (m 3H), 6.74 (s, 1 H), 6.82
(d, 2H), 7.18 (d, 2H), 7.38 (s, 1 H. LRVB: mz (TSP+) 358.2 [ MH+]

Pr epar at Aanixtute df théalkemeTdfdPreparationB5 (&.3¢,24.8oinaphand 19868dAC forrmula N

s (Degussa® 101) (800mg) in ethanol (240ml) was hydrogenated at 100psi (690kPa)

10 and 50°C for 18 hours, then cooled and filtered through Arbocel®. The filtrate was
evaporated under reduced pressure to give an orange oil. This product was purified
by column chromatography on a Chiralcel® OJ column, using hexane: isopropyl
alcohol:diethylamine (70:30:0.5) as eluant, to afford enantiomer 1, 1.65g, followed by
enantiomer 2, the title compound, 1.54g. 'H-NMR (CDCls;, 400MHz) §: 0.92 (t, 3H),

15 1.78 (m, 2H), 3.07 (m, 2H), 3.38 (m, 2H), 3.74 (m, 1H), 3.79 (m, 5H), 3.98 (m, 1H),
4.52 (m, 3H), 6.72 (s, 1H), 6.82 (d, 2H), 7.18 (d, 2H), 7.38 (s, 1H). LRMS: m/z (ES")
344 [MH"]. [o]p=-66.10, (c = 0.368, methanol)

Preparation 48
20 (2RS)-2-[(1-Butyl-1 H-imidazol-4-yl)methyl]-4-(4-methoxybenzyl)-3-morpholinone

HSC\———\__NRN o /ﬁ \/©/0\
LI
0]

A mixture of the alkene of Preparation 41 (2.5g, 6.96mmol) and 10% Pd/C
(Degussa® 101) (250mg) in ethanol (100ml) was hydrogenated at 50°C and 60 psi

(410kPa) for 18 hours. The cooled mixture was filtered through Arbocel® and the
25 filtrate was evaporated under reduced pressure to afford the title compound as an

oil, 2.44g. "H-NMR (CDCls, 400MHz) 8: 0.95 (t, 3H), 1.32 (m, 2H), 1.73 (m, 2H),

3.04 (m, 2H), 3.34-3.42 (m, 2H), 3.73 (m, 1H), 3.78 (s, 3H), 3.82 (t, 2H), 3.98 (m,



Z RNN Owere prepared fromthe appropriate al kene (Preparations 42 and
simlar procedure to that described in Preparation 48.

(%9 1H NWR (CDC 3, 400M—Iz) 8: 0. 96 POMIB&iA)0p60 75,
sticky 3.40 (m 2H),

43),

1.20 (m
(m 1 H)
6.74

P+) 412

follow ng a
Prep. R Ywelod/obssa No.

40,
3.80 (s,

) AA5-H0 (S o

1.68 (m 7H),
3H),

, 3. 40m¢£' sni*‘)@seﬁg\mm

408(t
7.06 (d,

2|'|)

7.18 (d, 2H),

3.04 (m 2?5
49 gum 3. 86 ( 3H)
7.18 (d, 2
(S, 40BN F:82
50 or ange 1 H) ,
4.55 (m 2H),

725

purified by col um chromat ograp

of ethyl acetate: nethanol 03/ 061652 PCT/ 1 B03/ 00060
86 Prep
Him ga?glﬁ% Eeﬁ]p)%#ggﬁ\%/):ﬁﬁ)%@%%r%{;leﬁ%%gm ~ N N/ NN CH3 O A mxture of

t he al kene of Preparation 4

101) (250mg)

in et hanol (5

on silica gel
(108 ratigns t

398(m 1 H, 455 (m

3.79 (s, 3H),
6.69 (s, 1 H,
LRVS: mz (ES+) 406 [ MHH]

3.98 (m
(m 4H).

2H)

1H),
10 1

usi ng an el ution gradi ent

2. 5g, nol ) and 10% Pd/ C 5 (Degussa(r)
ydr gena 50&thnd 60 psi

were prepared from the appropriate alkene (Preparations 42 and 43), following a

similar procedure to that described in Preparation 48.

Prep. R Yield Data
No. (%)
'H-NMR (CDCls, 400MHz) &: 0.96 (m, 2H),
75, 1.20 (m, 4H), 1.68 (m, 7H), 3.04 (m, 2H),
40" O/\/ sticky 3.40 (m, 2H), 3.74 (m, 1H), 3.80 (s, 3H),
qum 3.86 (s, 3H), 3.98 (m, 1H), 4.55 (m, 2H),
6.74 (s, 1H), 6.84 (d, 2H), 7.18 (d, 2H), 7.38
(s, 1H). LRMS: m/z (TSP*) 412.2 [MH"]
"H-NMR (CDCl,, 400MHz) 5: 3.00-3.10 (m,
o1 4H), 3.35 (dd, 1H), 3.40 (dd, 1H), 3.70 (m,
o ©/\/ orange 1H), 3.79 (s, 3H), 3.98 (m, 1H), 4.08 (t, 2H),
o 4.45 (m, 1H), 4.55 (m, 2H), 6.69 (s, 1H),

6.68 (d, 2H), 7.06 (d, 2H), 7.18 (d, 2H), 7.25
(m, 4H). LRMS: m/z (ES*) 406 [MH*]

10

1 = purified by column chromatography on silica gel using an elution gradient of ethyl
acetate:methanol (100:0 to 90:10)

3.74

m
2@')0&1@. é’oﬂ"&a %? (ﬁfﬂwﬁ) 3. Lfé\/l dd, 1
6.68 (d, 2H),



(410kPa) for 18 hours. The cooled mxture was filtered through Arbocel (r)
and the filtrate was evaporated under reduced pressure. The residue was
purified weosmelearm chr omat ography on silica gel using anpeituBozvogr adi ent
of ethyl acetate: nethanol:diethylam nf?ﬁl( 100:0:0 to 96.5:1.75:1.75) to
afford the title 10 conpound as a col odt) ess oiI 2.08g. 'H NWR (CDCl 3,
400MHz) 8: 0.95 (t, 3H), 1.80 (m _2H), 3.00 (m 4H), 3.18 (m 1 H), 3.37
(m 1H, 3.57 (m 1 H, 3.82(m B:sp,mm_(m 1 H, 4.46 (dd, 1 H), 6.78
pi3bgi 4 A

(s, 1 H), 7.39 4 Pal MrHdinGh abmcAiHdiRoRg 15

(2RS)-2-[(1 H one ~/N
- CHS HN O A mxture of the protected |md,arz~qLLe of Preparatlon 36 (259,

46mmol ) and Pd/ C Degussa(hsf caﬁ% in ethanol (500nt) was
hydr ogenated at 50C and 60 psi ours. TLC anal ysis showed
starting material remaining, so the sdHItered t hr ough
Arbocel (r) and the filtrate was hydrogenated using fresh catal yst (2.5Q)

i n ethanol (500m ) at 50C and 60 pSI (410kPa) cPor a further 18 hours. The

m xt ure |xféé%?'ir‘?é’aﬁéé58 rgpQ@aE zafgtg g‘u%éﬁ&@lo‘%‘% aporatec’

under reduced pressure col umm chr omat ogr aphy

on si bi cmeg@saﬁsong(zsomgpmethagola(aom)twaé th:dyewammahm antl 160nmdi: 0. 88
anmoni a 598 2:0.2 25 to 95:5:0. S;Eto afford the title conpoun as a white
f oam 9g(410kPaRMfRr(@apws. Ibemweeledgnixturgwasiltared)thraugheArhace thess (m

(1 dlc;) zmﬁ'{)’é‘{%‘?’aﬁ %%&e@géa re%fpfegbp%gg%éd%h&é{%.duew% St 55;) 4. 50

PCT/ | BO3é@Qﬁﬁﬂchr8ﬁ1a¥og1r@ph9 onlsnicba gélflding ah 2ldticirgradhtobettlyl Preparation 53
(-)-(29)-2-[(1 HImdazol - @/OO_to_Q 5mat hoxybenz I)-3 nor phol i none 5

and pr e@@@tatq @ﬁt@({lﬁ)&tbﬁ Qe % 1.75:1.75) to afford the title

compdfndCoTopAug AFA Yaudess ol S OREY FPHIF 1R JORMHAE 0. 0B ', 497186

CH raljp? I 2HB.00 (rMH) 2898 {ex ary; 39t7|c(homﬂ) gl3otm) 1HR3B.89\masHp 4188t to
arror (m 1H), 4.46 (dd, 1H), 6.78 (s, 1H), 7.39 (s, 1H). LRMS: m/z (ES*) 238 [MH"]

Preparation 52
15 (2RS)-2-[(1 H-Imidazol-4-yl)methyl]-4-(4-methoxybenzyl)-3-morpholinone

O\
Yevs;

A mixture of the protected imidazole of Preparation 36 (25g, 46mmol) and Pd/C

Degussa® 101 catalyst (2.5g) in ethanol (500ml) was hydrogenated at 50°C and 60
psi (410kPa) for 18 hours. TLC analysis showed starting material remaining, so the
20 mixture was filtered through Arbocel® and the filtrate was hydrogenated using fresh
catalyst (2.5g) in ethanol (500ml) at 50°C and 60 psi (410kPa) for a further 18 hours.
The mixture was filtered through Arbocel® and the filtrate was evaporated under
reduced pressure. The product was purified by column chromatography on silica
gel using an elution gradient of dichloromethane:methanol:0.88 ammonia (98:2:0.2
25 t095:5:0.5) to afford the title compound as a white foam, 9g. 'H-NMR (CDCls,
400MHz) &: 3.01 (m, 1H), 3.18 (m, 2H), 3.38 (m, 1H), 3.70 (dd, 1H), 3.78 (s, 3H),
3.97 (dd, 1H), 4.32 (m, 1H), 4.50 (dd, 2H), 6.81 (d, 2H), 6.86 (s, 1H), 7.02 (d, 2H),



title conpound of preparation 53, >99%e. 1H NVR (CDCl 3, 400MHz) 8: 3.01
(m 1 H, 3.18(m 2H), 3.38 (m 1 H), 3.70 (dd, 1 H), 3.78 (s, 3H), 3.97
(dd, 1 Hwoasp@iefm 1 H), 4.50 (dd, 2H), 6.81 (d, 2H), 6.8'6?T(1303/0D0&6), 7.02
(d, 2H), 7.46 (s, 1 H. LRVMS: mz (ES+), 324 [Maj. [a]D = -529.3 (c = 0. 05,
met hanol ). 15 Further elution gave the 7t|e conpound of preparation 54,

>99%3e JHNR 400NMHz). 8: 3. 01 1 3.18 (m 2H), 3.38 (m 1
, 3.66(: % %%MS 91/§fE§ch30%[|Wﬁ] 4 32 (tH) 1H, 51. 50 I(_?jd, 2H),(6.81
(d 2H) 6 86 (s 1 H), 7.02 (d, 2H), 7.46 (s, 1 H. LRVS: miz (ES+) 324

[ MNal 20 Preparation 55a (2,6R)-2-[(1
H | m dazol - 4-yl ) net hyI | - 4- (4- met hoRydpeanatidn 58- net hyl - 3- nor phol i none and
Preparat|on - 2- 1 ,

H | m dazol - 43R A (AL AL S Ald

N OOy N ove NQ I N N 25 OOA méhare of the al kene of Preparatlon
154 (41 g, 131 nmmol) and 10% pal | adiumon carbon (Degussa type 101) (89)
i n et hanol (500ml) was hydrogenate @aréﬁoms (345kPa) and 60C for 24
hours. The t h filtrate was
concent r at ed“¢ré B : {Penzyl-3momhalino

03/ 061652 PCT/ | BO3/ 00060 88 W t h d| chI or onet hane. The crude product was
purified by colum chromatography on silica usi ng a Bi otage col um,

el uti ng hhe iacersis casmpoudhe Brﬁpa@atlomsamasrf@ntger\auaﬂetbbvimc 0s®g anmoni a

FepunPF; EaTalpald Qo i hnraedf PleRRLEL A0 A5 §usHt o' Eord the
Compound o opoTRY T B b alen 88 e e L MRICR L A BRI
1. 194( 2015)4)3 18 (97 2H), 238((m, 1) 3.78) (48, 1 51), 3B, (s 331} 3.97 (dd, H)H 4.32(r, 1
4459 0. 2ot 2Le 85 Graryar.of Ghath s s gahgn@?
pr ouct ") it (AN U o 29588 358 HT0sC R AIRT aphy on
15  Further elution gave the title compound of preparation 54, >99%ee. 'H-NMR
(CDCl3, 400MHz) &: 3.01 (m, 1H), 3.18 (m, 2H), 3.38 (m, 1H), 3.66-3.79 (m, 4H),
3.97 (dd, 1H), 4.32 (t, 1H), 4.50 (dd, 2H), 6.81 (d, 2H), 6.86 (s, 1H), 7.02 (d, 2H),
7.46 (s, 1H). LRMS: m/z (ES*) 324 [MNa']

20 Preparation 55a
(25,6 R)-2-[(1 H-Imidazol-4-yYmethyl]-4-(4-methoxybenzyl)-6-methyl-3-morpholinone
and

Preparation 55b
(2R.6R)-2-[(1 H-Imidazol-4-yl)methyl]-4-(4-methoxybenzyl)-6-methyl-3-morpholinone

My CH,
AN <\
N N
o5 0o o

A mixture of the alkene of Preparation 154 (41g, 131mmol) and 10% palladium on
carbon (Degussa type 101) (8g) in ethanol (500ml) was hydrogenated at 50 psi
(3845kPa) and 60°C for 24 hours. The mixture was filtered through Arbocel®, the

filtrate was concentrated under reduced pressure and the residue was azeotroped



10 silica gel using ether:nethanol:0.88 amonia (90:10:1) as eluant and the
product was azeotroped with dichloronethane to afford the title conpound
of preparwDiocnesSh as a white foam 220nmg. ' H NVR ( CDCl 3pcadBddnpeo3: 1. 19
(d, 3H, 2.97-3.22 (m 4H), 3.78 (s, 3§, 3.84 (m 1 H, 4.32 (t, 1 H,
440(d 1H) 4.50 (d, 1 H), 6.80 (d, , 6.86 (s, 1 H, 7.00 (d, 2H,
7.46 (s, Iz—a 15 Preparation 56(2R6£-2-[(1_,

I i daz BiithAlighlprasmetpane - The fe4dRRIPSERY Was Paified RY|COUMB ShRIMAIRgRaPMYCHS

,NOJ C 20% vyield from
the prot ec%aﬁg%dﬁ &ﬁ%gg?tggyrrg?l%pl{?@%%h\?%%%ﬁﬁqrﬁe%n?g{:edurg descri bed
in 52( Ugdw}dio('rﬁfﬂrﬁa :miiAhd )0.88 animania((97.53215,0.2 10 B0( 19:1 R HjTheFighied m 2H) ,
3.78 (s,

6. 85 (s ”1" 39, mamﬂwuoz@as ffepaae;'f'%@bvlcqhamn@hﬁ@nafﬂgiép'eﬂéhfq@i@eﬁNﬂps 25

Prepa 5) tq afford the title compound of
H | mi azo '&Bﬁé '? Orr%?ﬁg;&) g'r?z(?/F) % %a - -rTDI’;:)hO?OI one! (,),CH?,

G H /p;e%arémw?s/masca :Ioﬁ;te:maxmeha N?m(mmmﬁmmmz)ss THE (d] 3H-I)3 ZeTpound
t % { t
Fol | ovi ng-22 Un#iii 18 Go s 384T Al deie T By FAS el AB6ITbY. 680 e
CDCI 3, C 15 (d,
S B %@?“?X‘%ﬁ (1K) 57 IgUT20 015 - PSSP (BTN M “18 5. 87 (m

1 H) , 6. §de(lowebruiiing, gniger pmdubt Mias farther pdrifictHpy caludan chromateiyraphipvh nt z
(ES") ar at

b1 iz S11C8 O JRBOIERet RelANAE DI SR 1O%: R eyankansh e prgsct
was azeotroped with dichloromethane to afford the title compound of preparation 55b
as a white foam, 220mg. 'H-NMR (CDCls, 400MHz) &: 1.19 (d, 3H), 2.97-3.22 (m,
4H), 3.78 (s, 3H), 3.84 (m, 1H), 4.32 (t, 1H), 4.40 (d, 1H), 4.50 (d, 1H), 6.80 (d, 2H),
6.86 (s, 1H), 7.00 (d, 2H), 7.46 (s, 1H).
15
Preparation 56

(2R.6 S)-2-[(1 H-Imidazol-4-yl)methyl]-4-(4-methoxybenzyl)-6-methyl-3-morpholinone

The title compound was obtained in 20% yield from the protected alkene of

20 Preparation 38 following the procedure described in 52. 'H-NMR (CDCls, 400MHz)
8: 1.19 (d, 3H), 2.99 (m, 2H), 3.17 (m, 2H), 3.78 (s, 3H), 3.83 (m, 1H), 4.30 (m, 1H),
4.44 (dd, 2H), 6.80 (d, 2H), 6.85 (s, 1H), 7.00 (d, 2H), 7.45 (s, 1H). LRMS: m/z
(ES™) 316 [MH]*

25 Preparation 57
(2S,5S)-2-[(1 H-Imidazol-4-yl)methyl]-4-(4-methoxybenzyl)-5-methyl-3-morpholinone

“CH, N
/=N 0Ty
HN\)\/-\[(N
O




O- /NO-*,*-y CH3 1 CH3 HN N O 10 The title conpound was obtained in 67%

yield fromthe protected i m dazole of Preparation 40 followng a simlar

pr ocedur ewpm3tbws2 descri bed in Preparation 52. 'H NVR ( CRPCIrapo3i@oédz )

(-3:1 mxture of depicted C 2 stereoi 30@0 8: 1.16 (d, 3H), 3.22 (m 3H),

3.46, 3.70-3.98 (2xm 6H), 435 439(m1H) 520 5.30 (2xd, 1 H),

6.82, 6.94 &me 3H), 718@&2 2Xs, LRVE: mz §ES') 314

[MH—] 18he @sa“«oa@nwcswa@ @)m@cﬂ n &Z‘Yo(welg fr@nﬂbﬁ@feﬁpytﬁ%lk?nqo

H i m daz N N
ﬁlrﬂ)daré %ﬁgg}%i %\géﬁga s@ﬁ@?@ YUY id it JERE |H“Pfé?)a£%ﬁ(g1 Bb CHgy_

O 20 Sod I spersron 1n mneral ol nmol ) "was

added poNMRI(GDE, YOOMHZ ﬁﬁwmlﬂdréﬁﬂ d@p@l@d@ 2 dteraoisctnen | 105 (@, @by ati on
52 (5g, 19. 9m)l |n tetra K drofuran (100m ), and the solution was stirred

for 15 rrﬁnﬂ?t(@@» 384'3)rﬁ)§ﬂ EDm) Bl i3 65U T Dh A8 $B(Bo ). 884 .(dChem

tirr8d a0 GRRNTL AT T 87 PR b2 LS e RS STRIMLHCR o 1

wat er (50nl), and the m xture was extract ed with et hyl acetate (2x100m).

The conbi ned organic extracts were dr| ed . SO4) and evaporated under
afl |ed by coI urm WO 03/ 061652

reduced pressure. The crude produc
PCT/ 1 BO3/ ) A
of di Chlmzﬁeﬁﬁ@[ ?:bo
the title conpound, 4. 4g
2H), 3.36 (m 2H) 3704
2H), 4.45 (m 1 :

2H), 7.18 (d, 2H) 7.20 (s,
(--(29)-2- ([1 (2- Cycl ohexyl ethyl) 1
H i mi dazol - 4-yi | met hyl ) - 4- ( 4- met hovaenzyI )-3

10 The title compound was obtained in 67% yield from the protected imidazole of

a Ag) _®2.97 (t, 2H), 3.04 (m
.78 3.97Ct'm 1 H, 4.03 (t,
, 6.82 (d, 2H), 6.90 (d,

Prepar ation 60

Preparation 40 following a similar procedure to that described in Preparation 52. 'H-
NMR (CDCls, 400MHz) (~3:1 mixture of depicted C-2 stereoisomer) : 1.16 (d, 3H),
3.22 (m, 3H), 3.46, 3.70-3.98 (2xm, 6H), 4.35, 4.39 (2xm, 1H), 5.20, 5.30 (2xd, 1H),
6.82, 6.94 (2xm, 3H), 7.18 (d, 2H), 7.53 (2xs, 1H). LRMS: m/z (ES’) 314 [M-H]
15
Preparation 59
(2RS)-({1-[2-(4-Bromophenyl)ethyl]-1H-imidazol-4-yl}methyl)-4-(4-methoxybenzyl)-3-

morpholinone
O\
Bf’—_@/\'NRN /ﬁ o
= N

20 Sodium hydride (836mg, 60% dispersion in mineral oil, 20.9mmol) was added

portionwise to an ice-cooled solution of the imidazole of Preparation 52 (5g, 19.9mol)
in tetrahydrofuran (100mi), and the solution was stirred for 15 minutes. 4-
Bromophenylethyl methanesulphonate (Bioorg. Med. Chem. 1996; 4(5); 645) (6.1g,
21.9mmol) was then added, and the mixture was stirred at room temperature for 3
25 days. The reaction was quenched with water (50ml), and the mixture was extracted
with ethyl acetate (2x100ml). The combined organic extracts were dried (MgSQO,)
and evaporated under reduced pressure. The crude product was purified by column



nmor pholinone O N O \CHs N 10 O A mxture of the conpound of Preparation
53 (400ng, 1.32mml), cesium carbonate (472ny, 1.45mvol), and

2- cycl ohewglstobysks2 br omi de (2271, 1.45nmmol) in N, N- di net hylcraBosevoee (4nil)
was stirred at 80C for 18 hours. The c%%I ed m xture was partitioned

bet ween et hyl acetate (250ml) and water”~(100m ), and the |ayers were 15

separated. The organi c phase washed w th wat e{ﬁ'_é)3x100n1), dried (MgSO™4) and
evaporat%’?fom?d@gra?)gbjt%b%ﬁ]%%%@{ﬂ@ amelution gradignb@fict was purified twice by

| U . b - . . ;
i chl or e Lo AelRABmehapol g8 imdtiy (33110 Bto 385808 RIS Py an
el uti on cgnpdurdts.ag. etHhiIMREDDIS 400 H) 5212.9% (t( 2B): 204 ¢mO2HY) 3.360maf f or d
the title co OLGd, 20 as a col qurl ess %u 191 ! QLNI\/R(CDCIS 400MHz)
S 0.90 gm,é’?@,mlﬁmm&q » 349§ (M bn‘{-% (bﬁjqﬁ, 445 M.nMH)p @54 fdye- 3. 40
2H) , Y , % , . , s Y/
5 a2-3 RpEOa M bRt 2hip o pHl Paig 282G S T S gy,
H. LRVMS: mz (ES+) 412 [MH]. [a]D= -50.37, (¢ = 0.112 in nethanol) WO
03/ 061652 PCT/ 1 B03/00060 91 P tion.61 (2 R, 6S)-2-{f
1-(2-Cycl ohexylethyl)-1 Him dgggﬁéfaﬁdﬁ%i@—ﬁél }-4-(21- rrei hoxybenzyl ) - 6-
met hyl - 3- oy cldhexilethyl A-ifaidhazolNalyi .
conmpound O oony, U. b3bmopl), ceslum car

0.762mml ) and 2- cycl ohexyl et hyl bigrpbelingr@dl , 0. 70mmol ) in
N, N- di met hyl f ormam de_(8nml) was stirred at 70C for 18 hours. The cool ed

m xture was partit ead bet ween_et hyl te (1 oy _afd water (1 Or),
and the | ayers vver./T\h' org%ni C Erhase ed V\n(%l'\'ﬁ wat er
(2x20m ) and brine \204d1), theh __ : N
10 o
A mixture of the compound of Preparation 53 (400mg, 1.32mmol), cesium carbonate
(472mg, 1.45mmol), and 2-cyclohexylethyl bromide (227ul, 1.45mmol) in N,N-

dimethylformamide (4ml) was stirred at 80°C for 18 hours. The cooled mixture was

partitioned between ethyl acetate (250ml) and water (100ml), and the layers were

15 separated. The organic phase washed with water (3x100ml), dried (MgSO,) and
evaporated under reduced pressure. The crude product was purified twice by
column chromatography on silica gel using first an elution gradient of
dichloromethane:methanol:0.88 ammonia (100:0:0 to 95:5:0.5), then using an elution
gradient of ethyl acetate:diethylamine (100:0 to 95:5), to afford the title compound,

20 as a colourless gum, 191mg. 'H-NMR (CDCls, 400MHz) : 0.90 (m, 2H), 1.04-1.24
(m, 4H), 1.60 (m, 7H), 3.02 (m, 2H), 3.26-3.40 (m, 2H), 3.70 (m, 1H), 3.78 (s, 3H),
3.81 (t, 2H), 3.97 (m, 1H), 4.42-4.58 (m, 3H), 6.68 (s, 1H), 6.80 (d, 2H), 7.14 (d, 2H),
7.35 (s, 1H). LRMS: m/z (ES*) 412 [MH']. [a]o = -50.37, (¢ = 0.112 in methanol)



10 dried (MJSH) and evapor at ed under reduced pressure. The crude product
was purified by columm chromatography on silica gel using an el ution

gradi ent wbD 03@b6whkt or onet hane: nmet hanol : 0. 88 ammoni a (99: 1: @CI/IB@/@862: 0. 2)
to afford the title conmpound as a col %rless gum 120nmg. 1H NWVR (CDCl 3,
400MHz) 8:0.90 (m 2H), 1.18 (m 7H), 1.62 (m 7H), 2.94-3.08 (m 3H),
3.32 (dd, 1 H, 3.78 (s, 3H, 3.80 (m 15 3H), 4.43 (m 3H), 6.66 (s, 1 H),
6.80 (d, 2H), 7.14 (d, 2H), 7.32 (BleparaionBRNVe: niz (ES+) 426 [ M+
Prepar at |
H i m dazolf=4-
CH3 NO O\CH3 N-~0 The t|t| Mm@ﬂﬁmoa tained as a col ourless oil
in 38%yield fromthe imdazole of Prepar&'gll on 55 and 2-cycl ohexyl et hyl
brom de follow ng the procedure described {yiTm Preparation 61. 1H NWVR

(CDCl 3, 400MHz) 6: (m 2H), 1.17 (m _kH, 1.6L{m 7H), 2.94-3.08
(m 3H), 3.32 (dd, \78 (), ©7B1 23 (GH, 3H), 6.66
(s, 1 H), 6.80 (d, 7.1 2 MS: . mlz (ES+) 448

[ MNa+] WO 03/061652 PCT/ 1 B03/000
(2S,5S)-2-{[1-(2-Cycl ohexylethyl)-1 Himdgazol-4- Ilv
rret hyl } - 4- (4- met hoxybenzyl ) -5- net hyl - 3- noPphol i none CI—|3 Ol CNO N CH3

Pr apapat AdRade b a9 BaguEaRY BteBeralbn cb.@botia) ofhdemiedl ceRum i o o
s usad apPle BAE. Pl and BRSPS QoD ST oraricifip ™
di ast er ebiNalimetylfsrmamide (8ml) ma)sstilranat(m%?ﬁd) 181r(buts 681' Iﬁemoﬂlb&i mixtuis- 3. 98
(m 11 H?fvas partmo%ed bet\I;Peen eﬂ%ﬁ acetateg(%mi]) al??d’ water?‘lo 1), an& the aners were
separated. The organic phase washed with water (2x20ml) and brine (20ml), then
10 dried (MgS0O,) and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (99:1:0.1 to 98:2:0.2) to afford the title
compound as a colourless gum, 120mg. 'H-NMR (CDCls, 400MHz) §: 0.90 (m, 2H),
1.18 (m, 7H), 1.62 (m, 7H), 2.94-3.08 (m, 3H), 3.32 (dd, 1H), 3.78 (s, 3H), 3.80 (m,
15 3H), 4.43 (m, 3H), 6.66 (s, 1H), 6.80 (d, 2H), 7.14 (d, 2H), 7.32 (s, 1H). LRMS: m/z
(ES™) 426 [MH"]

Preparation 62

(25,6 R)-2-{[1-(2-Cyclohexylethyl)-1H-imidazol-4-yllmethyi}-4-(4-methoxybenzyl)-6-
20 methyl-3-morpholinone

The title compound was obtained as a colourless oil in 38% yield from the imidazole

of Preparation 55 and 2-cyclohexylethyl bromide following the procedure described
in Preparation 61. 'H-NMR (CDCl,, 400MHz) &: 0.90 (m, 2H), 1.17 (m, 7H), 1.61 (m,

25 7H), 2.94-3.08 (m, 3H), 3.32 (dd, 1H), 3.78 (s, 3H), 3.81 (m, 3H), 4.43 (m, 3H), 6.66
(s, 1H), 6.80 (d, 2H), 7.12 (d, 2H), 7.32 (s, 1H). LRMS: m/z (ES*) 448 [MNa*]



m 3H), 7.14, 7.20 (2xd, 2H), 7.39 (m 1 H. LRVS: mz (ES+) 426 [ MH
Preparation 64 (2R 5R)-2-f [1-(2-Cycl ohexylethyl)-1

H i m dazowodsybisset hyl } - 4- (4- met hoxybenzyl ) -5- 15 net hyl - domBmi@osnone

/[-,NO*""~ CH3 O~ CH3 N The title ccgg)ound was obtained in 40%vyield
fromthe imdazole of Preparation 58 lowng a simlar procedure to that
described in Preparation 61. 'H NVR (CDCl 3, 400MHz) (m xture of C 2

di astereoi soners) 8: 0.90 (m 2H), 1.18 (m 7H), 1.63 (m 20 7H), 3.01-3.33
(m 3H), 3.61-3.90 (m 8H), 4.42 (plophribonBs22 (M 1 H, 6.72 (s, 1 H, -
6.80 (d, 2H), 7.16 (d, 2H), 7.35 (75, : . mz (ES+) 426 [ MH] WO
03/ 061652 (FE55)2o(p1 (2B Rloyletimpri Atinddafifi-4-yllmethyl}-4-(4-methoxybenzyl)-5-

(2S, 6R)-2-([1-(3-Cycl ohexvl - 3-net Iﬂﬁl EUtél 5!- . Himdazol -4-vl| methyl}-4-(4-
nmet hoxybenzyl ) - 6- met hyl - 3- nor p e NO-1 CH3 CH3 NO 5 A
m xture of the brom.de, of Preparatlon 21 (420my, ., 1. 8mmol ), the i m dazol e of
Preparation 55 (47 D| ) cesmﬁ\b p pl. 8mmol) in
N, N- di net hyl f or maR Wrre at 70C f hours The cool ed

m xture was concentat'ed under A 3

ethyl acetate (20nml) and water (20ml) and the ayers were separated. The
aqueo#s phase was extracted 10 with ethyl gcetate (3x1 5m ), and the
conbi Hed organi c solutions were washed with brine (15m), dried (MySH)
and evap®hetitd onrrdmundadw ebtgimextBW2 £ yidld fromdiee irpidadalet ofiiRrepatationi 0 by
col um chromat o u5|n a Biota r) si.lica col.u and

ol vene: BIBMG & sTRLANBcaderd B4PaEsErubed in FiopdlPRana Sereptthat ehy
conmpound

comp ( ac&gf&r{le%%dﬁdmﬂﬁltéﬁgﬁlbﬁe &9’632%%%3%& §§tr(e9%olg}g‘)n elgaﬁp HB—lWIgI(q[g' i
6H) , 4(GIZIC554()0MI-&1)+Xm|>6w%of(G 2d|ast)9,re0|§or8lers{)c5 038 (m72EH)) (20 (HyH),7. 32

(S 30" 1 6871 3,083 6 (8 1R el s [raPRf 'S 88.5% (m, 1H), 6.76, 6.84 (s and

m, 3H), 7.14, 7.20 (2xd, 2H), 7.39 (m, 1H). LRMS: m/z (ES*) 426 [MH']

Preparation 64
(2R.5R)-2-{[1-(2-Cyclohexylethyl)-1 H-imidazol-4-ylJmethyl}-4-(4-methoxybenzyl)-5-
15 methyl-3-morpholinone

CH 0
/-QN 1) 3 ~
O/\'N\)\/Hm
O

The title compound was obtained in 40% yield from the imidazole of Preparation 58

following a similar procedure to that described in Preparation 61. 'H-NMR (CDCl,,
400MHz) (mixture of C-2 diastereoisomers) 6: 0.90 (m, 2H), 1.18 (m, 7H), 1.63 (m,

20 7H), 3.01-3.33 (m, 3H), 3.61-3.90 (m, 8H), 4.42 (m, 1H), 5.22 (m, 1H), 6.72 (s, 1H),
6.80 (d, 2H), 7.16 (d, 2H), 7.35 (s, 1H). LRMS: m/z (ES") 426 [MH"]



(2S,6R)-2-(f 1-f2-(4, 4-Di nethyl cycl ohexyl)ethyll-1
H i m dazol - 4-yl }met hyl )-4-(4- 20 net hoxybenzyl) - 6-net hyl - 3- nor phol i none
CH3 H N OvOloslo6rd32 N H3C N/ O The title conmpound was olpcaimBesioooéd 10%

yield fromthe brom de of Preparation and the im dazole of Preparation
55 following a simlar procedure to th described in Preparation 65.

1H NWVR (CDCl 3, 400MHz) 6: 084(2xs 116(m 8H), 1.37 (m 25 2H),
1.50 (m 2H), 163(m 2H) 297 SM 35(dd 1 H, 3.79 (s,
3H), 3.85 WO ,03 0 ; \fan B. 1

H), 6.82 (d, .
Preparation 67 5 (2RS) Zn{ tHo 3—-@9 32m K n hé- 1

H i m dazol - 4-yl }met hyl ) - 4- %4 nmet hoxybenzyl ) - 3- nor pholi none Br N O--)
O~ CH3 N O Sodi Qydride (133ng, 60% di spersion in mneral oil,

an i ce-cool ed sol ugHon of the norpholinone of
32mmol ) in 10 tetrahgdrofuran (1 O1d).
nmol ) was
added dropw se over

('xture o] IS agg ns) (
——
xtur vved 0 warmto room
tenperature and stirreddH e ‘

s _partitioned between
wat er (50nl) and et hyl acet ate (50ml) and the hase “wer e separated. The
aqueous | ayer was extracted with ethyl acepate (1 Or), and the conbi ned 15
organi c solutions were dried (Na2SO4) and evaporat ed under reduced
pressgr eA mikhre &t wiee brsridiecst Fyapapationf 2 £anm %ol amm@mrthaamﬁzmz@Wasf on

silica gel using _dichloronethane: net hanol : 8 ammoni a

el uant t Bregaration Bhd470moe1.55med and %%ﬁ"&“cﬁﬂr'é@ﬁﬂtés@s@mg; 113F‘IG‘°|)1P11‘NNR
(Cha 3, é%)ml}orﬂgrﬁld‘ér gmcf)f was stirred at 70°C for 18 hours. The cooled mixture was

concentrated under reduced pressure and partitioned between ethyl acetate (20ml)

Preparation 52 (1g,
1, 3- Di brono-1-pr operp_lléc

and water (20ml) and the layers were separated. The aqueous phase was extracted

10 with ethyl acetate (3x15ml), and the combined organic solutions were washed with
brine (15ml), dried (MgSQO,) and evaporated under reduced pressure. The crude
product was purified by column chromatography using a Biotage® silica column and
toluene:diethylamine (99:1 to 85:15) as eluant to afford the title compound, 60mg.
'H-NMR (CDCls, 400MHz) &: 0.82 (s, 6H), 0.90-1.10 (m, 8H), 1.63 (m, 3H), 1.78 (m,

15 5H), 2.94-3.06 (m, 3H), 3.30 (dd, 1H), 3.79 (m, 6H), 4.40-4.55 (m, 3H), 6.68 (s, 1H),
6.80 (d, 2H), 7.10 (d, 2H), 7.32 (s, 1H). LRMS: m/z (ES*) 468 [MH"]

Preparation 66

(2S.6R)-2-({1-[2-(4,4-Dimethylcyclohexyl)ethyl]-1 H-imidazol-4-ylimethyl)-4-(4-
20 methoxybenzyl)-6-methyl-3-morpholinone

=3
H.C . o}
O~ ) )
o}

The title compound was obtained in 10% yield from the bromide of Preparation 22

and the imidazole of Preparation 55 following a similar procedure to that described in
Preparation 65. 'H-NMR (CDCls, 400MHz) &: 0.84 (2xs, 6H), 1.16 (m, 8H), 1.37 (m,
25 2H), 1.50 (m, 2H), 1.63 (m, 2H), 2.97-3.10 (m, 3H), 3.35 (dd, 1H), 3.79 (s, 3H), 3.85



geonetric isoners) 8 3.02 (m 2H), 3.26-3.40 (m 2H), 3.68 (m 1 H, 3.78
(s, 3H, 20 3.96 (m 1 H), 4.40 (d, 1 H, 4.42-4.55 (m 3H), 4.60 (m 1 H),
6.22 (m wolBoe®s¥0 (2xs, 1H), 6.80 (m 3H), 7.15 (m 2HpcTAB&R0AXS, 1

. LRMS: mlz (ES+) 420, 422 [MHl Prepayation 68
(2RS) - 4- (4- Met hoxybenzyl ) - 2-[ ( 1- phenyl -
H i m dazol - 4- Ie%rrethyll-3-rmrphol inone N O*' O-CH3 N_/ N1 25 O 4A
Mol ecul a|(ms¥3|§|¥: 48 (gh 3D, 8470)(SatEh.f-82 (d.2H)y,7.16 (datdh Y -3 BEhz dRM&:oni ¢
acid (40 (ESHS lyy+wer e added to a solution of the imdazol e of
Pr epar atm(gé )\m%él%z PCT/ 1 BO3/ 00060 95 (500ng, 1.66nmol) and
pyridine (2691, 3.32mmol)in dichloronethane (20nmL), and the solution was
stirred at roomtenperature for 18 _hours. Conpressed air was then bubbled
t hrough the solution for 10 hours. 1 was retained by using a
"colddinger". oRes.5ghYtsep ; ' ¥istel Whesiey-at@ospher e
for a furthe ‘ A SO or u) ' I '
(800ng) in saturated sodi unmiet benzyle3gndnphotinoi’5n ) was added and t he
m xture was stirred for 20 mnutes, then extracted w th dichloronethane

(70mL). The aqueous ase was further extrac el 4@ _di chl or onet hane
(20nl) and the conbi ne ani £~VYol ut Pons re fiashdd wi GHswat er (1 Om),
dried (MySO4) and concent r ared) redyced KL siure. The residual

I
bl ack solid was purified by col ography ~n silica gel using an
el ution gradi ent of dichloronethane: net hapol : 0.88 ammonia (98:2:0.2 to
97:3:0.3) to afford the title conpound as”" a pale yellow oil, 175ng. 1H NWR

(0 Sy SN hyBriad (oG adoddispersiih inThinkraloil, §: B 838 added s dn 79
R 13, sy i ot v 1. L
7 By R a T O (1O (1 BB arpETS ArGTS b PE Aot N

3.32mmol) was added dropwise over 5 minutes then the mixture was allowed to

warm to room temperature and stirred for 2 hours. The mixture was partitioned
between water (50ml) and ethyl acetate (50ml), and the phases were separated.
The aqueous layer was extracted with ethyl acetate (10ml), and the combined

15 organic solutions were dried (Na,SO,) and evaporated under reduced pressure.
The crude product was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (98:2:0.2) as eluant to afford the title
compound as a colourless oil, 1.1g. "H-NMR (CDCls, 400MHz) (mixture of
geometric isomers) §: 3.02 (m, 2H), 3.26-3.40 (m, 2H), 3.68 (m, 1H), 3.78 (s, 3H),

20 3.96 (m, 1H), 4.40 (d, 1H), 4.42-4.55 (m, 3H), 4.60 (m, 1H), 6.22 (m, 1H), 6.70 (2xs,
1H), 6.80 (m, 3H), 7.15 (m, 2H), 7.38 (2xs, 1H). LRMS: m/z (ES") 420, 422 [MH"]

Preparation 68
(2RS)-4-(4-Methoxybenzyl)-2-[(1-phenyl-1 H-imidazol-4-ylYmethvl]-3-morpholinone

0
/=N O “CH,
Q'N\)\)\[/]j"\/@
o

4A Molecular sieves, copper (I1) acetate (452mg, 2.49mmol) and benzeneboronic

25

acid (405mg, 3.32mmol) were added to a solution of the imidazole of Preparation 52



20 0 The title conpound was obtained in 16%vyield fromthe i m dazol e of
Preparation 52 and 2-net hyl benzeneboronic acid foll ow ng the procedure
descri bedwio3Bsepar ati on  68. 'I—I-NI\/R (CDCIS 400MHz) 8: 2.pta/1863/0086¢), 3. 02
(m 1 H, 3.18(m 1 H, 3.38 (m .77 (m 4H), 3.98 (m 1 H), 4.54
(m 3H, 6.78 (d, 2H), 6.85 (Dbs, lH) 15(m253H) 7.21 (s, 1 H, 7.25
(m 2H), 7.45 (bs omz TSPg 470. 2 [MH+] WO 03/ 061652

PCT/ | Boslm 1 §§"W5£éﬂatny6ﬁm¢d2(5 uRR§)32mpmol)in dighlremeiane:(2pml), and

H i m daz I h

N0 5 aba i dliof BRbasadtolE SRGIEREY o s ndBie D EdmiBEse®al vigs ek
and 3- pbabbledithroughttheclstioncliofl 10 hourbie MMheSosive AW as retémed(3bGsing al. 6mmol )
were added to a solution of the imnmidazole of Preparation 52 (240ny,

0. 8nmol ) ed finger’; i he spltion was epdtyredundera 6'1"’99@9 [mesphere)for 8onpr essed
3/;[ ep@gapﬂﬂ@ @&hogrg% %6{; ﬂggég{hbﬂﬂne@ﬁ‘a% .@sadgéggﬁg;ﬁﬁ%é&gmada

vent was retalne cold
finger" siﬂilamsbicatbcmatmshmbar(3§ml)rwwaddedandahelnmxmyewaststmmnﬁer eof or a

furth 18 h T tit b di chl th
(Bont) - aMiNUieSolisn Srirante b o thare (7 Gmbet T b6 201E0US BORSE BMPum sal
(1g) in ﬁﬂ%ﬂ&r%@sdeﬂ%témh%mefb?ﬁ&hﬁﬁ%‘&%@) érﬁpfﬁb)ccﬂfﬁgmba%rg%'ﬁées ver e

separated. The organic er was dried and concentr at under 15
reduced pokitions @vererw@sheduwiuéwam (bOmi)f deed WgS@4mandmnoeatrat@daerron

I I t h te:diethyl 100: 0
o 0305, fedystsgadiie” the YParlAdaRtsPId BaShyEEH St FoLPG AN REROPERI ng
a Bi ot agefisllical dl %.r@eén @mt@myradIandoﬂdicﬁb%m@fhasfeaﬂbmunwb 88 ammonia
t ol uene: di et hyl am ne 88:12) to afford the title corrpound as a

pal e yel (Ii2@2o 97 3) 1<Haftmd thertitiez;ompameras 8:pate gellgwnoil2t7amgy |, 'H- 15

(dd 1 WM@(@@(@W@%&@@O}% 4;%3 ?%?%ﬁﬁ%ég%n Bihe 9@;@.379%,,4 S0

[7 Mgg 7 18H,78.98t0n, 1H)34.42(@, 18iD4.56-(FH 165, 4 50N, 1HRNE 77 (%, CHFP? 1 0ARY; 2
15 3H), 7.32 (m, 3H), 7.41 (m, 2H), 7.78 (bs, 1H). LRMS: m/z (ES*) 400 [MNa*]

Preparation 69
(2RS)-2-{[1-(2-methylphenyl)-1 H-imidazol-4-yllmethyl}-4-(4-Methoxybenzyl)-3-
morpholinone

The title compound was obtained in 16% yield from the imidazole of Preparation 52

CH,

20

and 2-methylbenzeneboronic acid following the procedure described in Preparation

68. 'H-NMR (CDCls, 400MHz) &: 2.15 (s, 3H), 3.02 (m, 1H), 3.18 (m, 1H), 3.38 (m,

2H), 3.77 (m, 4H), 3.98 (m, 1H), 4.54 (m, 3H), 6.78 (d, 2H), 6.85 (bs, 1H), 7.15 (m,
25 3H), 7.21 (s, 1H), 7.25 (m, 2H), 7.45 (bs, 1H). LRMS: m/z (TSP*) 470.2 [MH"]



Preparations 71 to 73 25 The follow ng conpounds of general structure N
ONl CH3 N O were prepared fromthe norpholinone of Preparation 52 and the
appropri awe desmsz c WO 03/ 061652 PCT/ 1 BO3/ 00060 97 aci ds pdraBbowiosy a
simlar procedure to that described in eparation 70. Prep R Yield Data
(%9 1H NWR (CDCI 3, 400MHz) 6: 3.00 (m , 3.26 (m 2H), 3.62 (m 1 H),
3.75 (s, 3H, 3.90 718 (m 1 H, 381(m 1 H, 4.48 (s, 2H), 6.61 (s, 1
H, 6.78 (d, 2H) 702(m 2H) 7. 722(m 4H), 7.30 (m 1 H),
A\ E m .

(m 1 H, 4.46 (d, 1 H), 459(m mor_(mahmd , 4:62 (d, 1 H, 678(d
2H), 7.15 (d, 2H), oil 7.24 (m 1 H), 750(m 3H), 7.79 (s, 1 H), 7.84
(

dd, 1 H), 7.95 .oLRVE: mz (ESt) 450 [|v| Na+] 1H-NI\/R(CDCI3
400MHz) 6° 3.05 -Ogr 20 3.18 (dd, 1 2 77 (m 4H),
4.00 73 colour- 1 H )2 8 (L==NH), Q 4. 620'('421 |l ess oi l
1H), 6.80 (d, 2H), 7.14 (d, 2§+N 21 (m L1 H, 7.54 (s,
1H, 7.78 (s, 1 H. LRSSz (TSP+) ‘ pparations 74 to 76

The foll ow ng conmpounds of general structureO/N o~

5 4A Molecular sieves (50mg), copper (Il) acetate (174mg, 0.96mmol) and 3-
phenoxyphenylboronic acid (J. Chem. Soc. 1970; 488) (350mg, 1.6mmol) were
added to a solution of the imidazole of Preparation 52 (240mg, 0.8mmol) and
pyridine (130pl, 1.6mmol) in dichloromethane (2ml). Compressed air was then
bubbled through the solution, maintained at 20-25°C using a water bath, for 7 hours,

10 and the solvent was retained by using a “cold finger”. The solution was then stirred
under a nitrogen atmosphere for a further 18 hours. The mixture was partitioned
between dichloromethane (80ml) and a solution of ethylenediaminetetraacetic acid
tetrasodium salt (1g) in saturated sodium bicarbonate solution (30ml) and the phases
were separated. The organic layer was dried (MgSO,4) and-concentrated under

15 reduced pressure. The residue was purified by column chromatography on silica gel
using an elution gradient of ethyl acetate:diethylamine (100:0 to 95:5). The product
was further purified by column chromatography using a Biotage® silica gel column,
and an elution gradient of toluene:diethylamine (100:0 to 88:12) to afford the title
compound as a pale yellow gum, 120mg. 'H-NMR (CDCls, 400MHz) &: 3.01 (m,

20 1H), 3.15 (dd, 1H), 3.38 (m, 2H), 3.72 (m, 4H), 3.97 (m, 1H), 4.45 (d, 1H), 4.50 (m,
1H), 4.58 (d, 1H), 6.77 (d, 2H), 6.90 (m, 1H), 6.97 (m, 1H), 7.00-7.18 (m, 7H), 7.37
(m, 3H), 7.75 (s, 1H). LRMS m/z (TSP*) 470.2 [MH"]

Preparations 71 to 73

25 The following compounds of general structure

O\
/=N /\ CH,
R—N = N

o)

were prepared from the morpholinone of Preparation 52 and the appropriate boronic



RNNI / 50 were prepared fromthe norpholinone of Preparation 53 and
the appropriate boronic acids, followng a simlar procedure to that

descri bedworsBsmspar ati on 70. WO 03/ 061652 PCT/ 1 B0O3/ 00060 P@8/1Boxmo&R Yi el d
Data (% H- NWR (CDCI 3, 400MHz) 6: 3%(m 1H, 318 (dd, 1 H), 3.39
(m 2H) 372(m 4H) , 39830(m 1H) 443(d 1 H, 452 (m 1 H, 4.60
(d, Igﬂ @ (f 10 (m 7.31 &om a 7.42 (dd,
2H) , 7 780'@% ooy %leafr%ce Uf%M}*\@M?SE"PW'“ Preggsation 9. 3' (¢ = 0. 10,

met hano FINIVR( 3,14 8137 (s, 9 p3iP% (m L H), 319 (dd,
Rt 20 5 76 qm e 4 DRje

1H, 3 m 2H), 3.76 ( 9 4H), 4.00 (m 1 4.46 (d, 1 H), |4.58

(m 1H, ol 462(d 1]H)(%p. 18 (d. 24, 7.14 (m 3H) 7.26 HSC Hi C CiB
(d, 2H) 74 i LRV .z 3 /TCD.L\ 4342 I'_IS_/I—II 1H NVR

(CDAl 3, | 400M HW@@@Is(GGOMHm)S 3904m,3H). 2H) | 3. 78
qum 21| 7 2¢ | B o yr e e I 7 T 90 hoply
514.0 [VH+]|. f (®, 695,,4Get(ha,m0-ll))448@spar-b,t6 emgs,77 tlo 80
The fol | ol ng |
1H), 598 (d. 3H), 7.02 (m, 2H), 7.14 (d, 2H),
7.22 (m, 4H), 7.30 (m, 1H), 7.40 (m, 3H).
LRMS: m/z (ES*) 454 [MH"]
'H-NMR (CDCls, 400MHz) 5: 3.06 (m, 1H),
3.22 (m, 1H), 3.41 (m, 2H), 3.62 (s, 3H), 3.79
19 | (m, 1H), 4.01 (m, 1H), 4.46 (d, 1H), 4.59 (m,
72 orange | 1H), 4.62 (d, 1H), 6.78 (d, 2H), 7.15 (d, 2H),
oil |7.24 (m, 1H), 7.50 (m, 3H), 7.79 (s, 1H), 7.84
(dd, 1H), 7.95 (m, 2H). LRMS: m/z (ES*) 450
[MNa*]
"H-NMR (CDCls, 400MHz) &: 3.05 (m, 1H),
Br 20 3.18 (dd, 1H), 3.40 (m, 2H), 3.77 (m, 4H), 4.00
\©/ (m, 1H), 4.48 (d, 1H), 4.55 (m, 1H), 4.62 (d,
73 colour-
oS ol 1H), 6.80 (d, 2H), 7.14 (d, 2H), 7.21-7.37 (m,
3H), 7.45 (m, 1H), 7.54 (s, 1H), 7.78 (s, 1H).
LRMS: m/z (TSP*) 457.7 [MH"]

Preparations 74 to 76

The following compounds of general structure

0
=N g/ﬁ “CH,
R——N\y\\/:\[(N

were prepared from the morpholinone of Preparation 53 and the appropriate boronic
acids, following a similar procedure to that described in Preparation 70.



CH3 ~NOO CH3 RN==1 N/ OS5 were prepared fromthe norpholinone of
Preparation 55 and the appropriate boronic acids, followng a simlar

pr ocedur ewD@3tbms2 descri bed in Preparation 70. WO 03/ 0616%2TRE13/M0B&3/ 00060
99 Prep RYield Data (% 1H NWR (CDCl 400MHz) 6: 1.18 (d, 3H),

2.98-3.18 (m 3H), 3.35, 3.38 (2xd, 1 M5 3.70 Br 33 (m 3H) 385(m1
H), 4. 41 (rl ’Il—l\ 4. 52 (m 77 cflr‘I(\11l—|\ 458 (d 1 677 2H),
7.05 (n] Prep,| gum R 20-7.34Yield (1 H), 7.42 (d 1Dpf@ 7. 47 (s, 1 H), |7.75
(s, 1 H. LRVB: mz (TSP+) 4190.)1, 472.0 [MHL 'H NVR (CDCl 3, 400MHz) |6:

1.19 (d| 3H),[3.00 (dd, 1|H'”3]05-3.22 (m 2H), 3.40 (dd. 1 H). 7828
3.75 (s| 3H),| 3.92 (m 1 H)|, 4. 41 1(‘|¢NN[R('@DC‘F3 WOMHZ()I&B.’DZ-M 14-I)60 (d, 1
H, 6.78 (d, PH), 7.10 (m | 3H), 734(&1 3,4 N

RVB: nlz (ES+) 392 [ M+ 1H NWR|EI® uoomma haﬂ%(maﬁb" ) 3980

LRVE: (dd
1 H), 3|04-3.[19 2H), 3.[38 (d 1 7 1
H),H)4.42 (d, I SN 0 (ngé 1(|16"}1Eb5‘é'4?31(,d' 1”%)‘@%.((%1?9?4?@@’ 6.(816 (m
2H), 7.p27a. 18 ( . 7.38 (m |3H), 6757@, E81), 7.10Hm, IBVB:31nfra, FHES+)| 484
[MHO H NVR (IcDORj A00M2)| solid 19

7. 2d ’(dd?: H), %7%0(3,1H). LRMS: m/z
(TSP*) 378.1 [MH*]. [o]p = -34.8, (¢ = 0.10,
methanol)

'H-NMR (CDCls, 400MHz) &: 1.37 (s, 9H), 3.04
(m, 1H), 3.19 (dd, 1H), 3.40 (m, 2H), 3.76 (m,
9 | 4H), 4.00 (m, 1H), 4.46 (d, 1H), 4.58 (m, 1H),

s o oil |4.62(d, 1H), 6.78 (d, 2H), 7.14 (m, 3H), 7.26
H:C CH, (d, 2H), 7.44 (d, 2H), 7.77 (s, 1H). LRMS: m/z
(TSP*) 434.2 [MH"]
'H-NMR (CDCl3, 400MHz) &: 3.10 (m, 1H),
FaC 3.19 (dd, 1H), 3.41 (m, 2H), 3.78 (m, 4H), 4.00
e 12 | (m, 1H), 4.58 (m, 3H), 6.80 (d, 2H), 7.17 (d,

gum | 2H), 7.20 (s, 1H), 7.80 (s, 2H), 7.83 (d, 2H).
LRMS: m/z (TSP*) 514.0 [MH"]. [o]p =
-28.96, (c = 0.096, methanol)

CF,

Preparations 77 to 80

The following compounds of general structure

CH,
; o)
=N Q/ﬁ SCH,
R’NMN
o)

5 were prepared from the morpholinone of Preparation 55 and the appropriate boronic
acids, following a similar procedure to that described in Preparation 70.



41 (dd, 1 H, 3.07-3.20 (m 2H), 3.40 (dd, 1 H, 80 white 3.77 (s, 3H),
3.90(m 1 H, 4.42 (d, 1 H, 4551 foam(m 1 H, 4.60 (dd, 1 H, 6.78
(d, 2H), wWoBwées8 o (m 8H), 7.26 (d, 2H), 7.38 (dd, 2HpcTABFRpe, 1 H).
LRVS: mz (ES+) 484 [MH#] 1 = 3-phenox enyl boronic acid (J. Chem Soc.
1970; 488) was used WO 03/061652 PCT/ | / 00060 100 Preparation 81
(28, 6R) 2111 //1 orelehexadphenyd \ 1 H-im-dazel—4

nmet hyl } fr?h rret hoxﬁ)enzyl I )Y@ld et hyl - 3- nor phol i Pét?e CH3 ~NOOCH3| NN/
0 5 A mxturel of copper (I1f) (%etate (398ng, 2.2mmol),

4- cycl ohexyl benzenebor oni ¢ [aci (980nmg, 4.8mml ), the |m dazol e of
Preparafion 55 (790ny, 2.4rmol) JriH- INMH (CDEls, 46ONIHZ) 4: 8rmeo(d) 3H),
di chl or pnet hane (20nml) was [stirred roomte

ratur
ai r was| bubbl led t hrough the sol ut |?o$|8w301r8€§n nf@ 3%@13?\&2%)(%&*%?7?70
retai ned by u r sQl t h ) 4T ndgqr a
nitrogep 10 aIt A urt %%ggr‘sﬁ) a41@1§{/\/{és59§grtltloned
bet ween| di7ch e (J0dticky |a), 4da8e(d, ( BYOBI7Y (dpBHRI DB gm, 4H),
et hyl enedi am i acid [t sodij u a ueous godi um
bi carbohat e slol ution (35nTL) gHE ¢ ﬁgﬁé% b’%nil\é}j‘ééé%gﬁi‘)e% 16hgari c
phase was drijed (MySO4) and concgni s §dIH undam e,q;icgql; agHur §
resi due|{was purified by coljum cI“romagogr phy USSI ng a |ot§agezz)-la.| dilica
gel colum and an el ution dradi ert[MiJf*]toI uene: di et hyI am ne (95 5to [92:8)
to af f ore—th Litlccarrpourd, H4419 .47
(m 9H)| 1.72-1.94 (m 4H),| 2.55 EHNW%, (m

20 6 s Eﬁf”ml,j”)?io?:ﬂésﬁ a4y %9?“2%*3%5 ad ff, & 5,7

regsed

m z (ESH) 7@74 [ 8.75 (s, 3H), 3.92 (m, 1H), 4.42 (d, 1H) 457
(m, 1H), 4.60 (d, 1H), 6.78 (d, 2H), 7.10 (m,
3H), 7.34 (m, 3H), 7.43 (m, 2H), 7.78 (s, 1H).
LRMS: m/z (ES*) 392 [MH"]
'H-NMR (CDCls, 400MHz) &: 1.18 (d, 3H), 3.00
| (dd, 1H), 3.04-3.19 (m, 2H), 3.38 (dd, 1H),
3.76 (s, 3H), 3.87 (m, 1H), 4.42 (d, 1H), 4.55
O\I X (m, 1H), 4.58 (d, 1H), 6.78 (d, 2H), 6.96 (m,
% 2H), 7.02-7.18 (m, 7H), 7.38 (m, 3H), 7.76 (s,
1H). LRMS: m/z (ES*) 484 [MH"]
"H-NMR (CDCls, 400MHz) §: 1.19 (d, 3H), 3.00
41 (dd, 1H), 3.07-3.20 (m, 2H), 3.40 (dd, 1H),
80 white 3.77 (s, 3H), 3.90 (m, 1H), 4.42 (d, 1H), 4.55
OO\ coam (m, 1H), 4.60 (dd, 1H), 6.78 (d, 2H), 7.01-7.18
(m, 8H), 7.26 (d, 2H), 7.38 (dd, 2H), 7.72 (s,
1H). LRMS: m/z (ES*) 484 [MH"]
1 = 3-phenoxyphenylboronic acid (J.Chem.Soc. 1970; 488) was used

\ 7/




Preparation 82 4-(Cycl ohexyl oxy)phenyl boron ic acid (ao-aB(OH)2 A
sol ution of 4-(cycl ohexyl oxy)phenyl brom de (J. Am Chem Soc. 1978; 3559)
in 25 tewoabydrest uran (40m ) was degassed then cool ed to pCiA8o3/0008ut vl
lithium (13.47ml, 1.45Min hexanes, ? mmol ) was added dropwi se, and the
m xture was stirred for 30 m nutes. TP sopropyl borate (5.01 nml,
26. 6nmol ) was added dropw se WO 03/.061652 PCT/I1B03/ 00060 101 over 10
m nutes, and the m xture was allowgﬁﬁgjm&lslovm y, with stirring, to room
terper at 5 &6 21y 1AAUE Glah o AR THIN AL A rodRbypBRAPLS.

TOor 1o mnutes then extracted w th dretnyl ether
(2x150ml) The aqueous | ayer waetmdiddmorglblinongH 1 usi ng concentrat ed
hydrochloric acid and 5 extracted wi th dichi l[|omat hane (2x150m ). These
conbi ned organic extracts were dried (I\/gSO4 @and evapor at ed under reduced
pressure to give the title corrpound as a e [ . " H NWR
(CDCl 3, 400MHz) 8: . m 7REN 1. 8@7(m , (mCHH), 4.39 (m
1 H), 6.98 (d, 2H .Néergtﬁﬁ
(2S,6R)-2-({1-[4 OKY) phenyl 4=y1 } met hyl ) - 4- (4-
met hoxybenzyl') - 6- netHyl - 3- nor phol i none CH3 N N9") 1 CH3 ONO The
title compound was obtained in 41 %yield fr@mthe i m dazol e of Preparation

Co tnd  Bobdiedd RRber iberite [5EAM" 2 Ad) s M0 RnRpsE ook R " ©
3H), 1. 3@&0@19 %mrﬂolﬂhénmnda%we oﬂPl%(baféﬂor%B (790r|li§ 3 amrabl) and. .dmw 1
3.04-3.200(m 2 39 (dd, 1 3.88 (m 1 H),

l(_D m 1 |-|)(399M24 gemal Mlchlomethan;?rapmm 89 Sg'UedﬁtlFéqueﬂ'@e(@ure YMH)'? 6 96

(28 4350 [ Zq%egsqlbﬁggybé%p/ é&éfg%&?lutlgn E)? 8(h0urs gpld the querql{ wag ES+)

retained by using a “cold finger’. The solution was then stirred under a nitrogen

10 atmosphere for a further 18 hours. The mixture was partitioned between
dichloromethane (200ml) and water (200ml) containing ethylenediaminetetraacetic
acid tetrasodium salt (1g) and aqueous sodium bicarbonate solution (35ml) and the
layers were separated. The organic phase was dried (MgSO,) and concentrated
under reduced pressure. The residue was purified by column chromatography using

15 a Biotage® silica gel column and an elution gradient of toluene:diethylamine (95:5 to
92:8) to afford the title compound, 140mg. 'H-NMR (CDCls, 400MHz) &: 1.15-1.47
(m, 9H), 1.72-1.94 (m, 4H), 2.55 (m, 1H), 2.99 (dd, 1H), 3.03-3.20 (m, 2H), 3.39 (dd,
1H), 3.73 (s, 3H), 3.90 (m, 1H), 4.42 (d, 1H), 4.56 (m, 2H), 6.78 (d, 2H), 7.02-7.19
(m, 5H), 7.20 (m, 2H), 7.74 (s, 1H). LRMS: m/z (ES") 474 [MH"]

20

Preparation 82

4-(Cyclohexyloxy)phenylboronic acid

O
B(OH),

A solution of 4-(cyclohexyloxy)phenylbromide (J. Am. Chem. Soc. 1978; 3559) in

25 tetrahydrofuran (40ml) was degassed then cooled to -78°C. n-Butyl lithium
(13.47ml, 1.45M in hexanes, 19.5mmol) was added dropwise, and the mixture was
stirred for 30 minutes. Triisopropyl borate (5.01ml, 26.6mmol) was added dropwise



102 Preparation 84 (2RS)2-1f 1 (4'-Chlorof 1,1'-biphenvll-3-yl)-1

H i m dazol - 4-yl | met hyl }-4-(4- nmet hoxybenzvl -3-norpholinone CI NCH3 NN O
5 A m xt uwe wfociese br om de of Preparation 73 (200ng, 0. 44maaiBy3/00060

4- chi or ophenyl - boronic acid (207ng, 1, é%gmml ), lithiumchloride (56ng,
1.32mmol ), cesium carbonate (433ny, 1] mol ) and

tetrakis(triphenyl phosphi ne)pal | adi un{0 51 ng, O0.044mol) in water (2m)
and t et r@¥SItOMinYAS( ad fhemixtdrs was allewed seweasm slewly, withsstiring teseped

m xt ure Ltj b ehl . {u rbonate
col ut1 orteh e ANk RBGRLMEN BREBo HbRC BayaRT0 UM SOt ST "OT e
dried (MnB@dle wad stimeddot tRdutesdhen extiacted witredipting etfidreg2x1 56mijueThHaS
purified by col um chromatography on silica %e% usi n(r:; an el ution gradient
of t ol ueRQUPUS RYPEWRRACIHILEIR P d3using caneentrtgdierechione agfmishd as a

pal e rye b bt i (dd,
1 H), 3. %9%8? it '2%?@59@%5,8 (g% é, 6@!)73?6%%%@}’["%3?‘8'88@% é’?%s é’f.?%s (d.
1 H, A4.éa8ed {dgSOsHandevégosated uhded rediicédl pressugelto givelthe(title @hpoundas (s,
1 H, 7.35-7.59 | 8H) , 7.82 1 ... Preparatiaon 85 _(2S, 6R)-2-df
T (5 - Gra v S0t Bikton ok MR GRGE SBoMHZ LG EBa §P (o 7 § 261 (cm 2o
nmet hoxyb - t =3 ret)@@réme ~NOCH3 / \ N=~ N O The
title co%b%(lrr% @gg'b:{)gtlgphé ‘as al((\H/\’hl téséf)%ll Hﬂ él‘jﬁ 63% yield fromthe broni de
of WO 03/061652 PCT/ | B03/ 00060 103 Preparation 77 and
3-ch|18robenzeneboron| c acid foll owbpeqpaara{sl(l)rgnsgar procedure to that
(2S.6R)-2-({1-[4-(Cyclohexyloxy)phenyl]-1 H-imidazol-4-ylimethyl)-4-(4-
methoxybenzyl)-6-methyl-3-morpholinone
CHy

The title compound was obtained in 41% yield from the imidazole of Preparation 55

15 and the boronic acid of Preparation 82 following a similar procedure to that described
in Preparation 81. 'H-NMR (CDCls, 400MHz) &: 1.19 (d, 3H), 1.38 (m, 3H), 1.57 (m,
3H), 1.80 (m, 2H), 1.99 (m, 2H), 2.99 (dd, 1H), 3.04-3.20 (m, 2H), 3.39 (dd, 1H), 3.77
(s, 3H), 3.88 (m, 1H), 4.22 (m, 1H), 4.42 (d, 1H), 4.56 (m, 1H), 4.60 (d, 1H), 6.79 (d,
2H), 6.96 (d, 2H), 7.02 (s, 1H), 7.10-7.28 (m, 4H), 7.65 (s, 1H). LRMS: m/z (ESY)

20 490 [MH"]



described in Preparation 84. 1H NWR (CDCl 3, 400MHz) 8:1.20 (d, 3H), 3.00
(dd, 1 H, 3.07-3.21 (m 2H), 3.41 (dd, 1 H, 3.72 (s, 3H, 3.90 (m 1 H,
4.44 (d, woHp/oesb8 (m 2H), 6.78 (d, 2H), 7.13 (d, 2H), PCTABA3/0068 (M
9H), 7.82 (s, 1 H. LRVS: mz 5 (ES+) ﬁ@? 504 [M H Preparation 86
(2RS)-2-{[1-(3",4'-Dichloro[ 1,1 -bi phe | -3-yl)-1

H i m dazol - 4-yl | net hyl }-4-(4- net hgxybenzyl)-3-norpholi none C C \ /N O-
CH3 N 10 O A mixture of the bro%ﬁm' aration 73 (200nmg, O.44nmmol),

3, 4-di chl or o- Rlari de
(56mg, 1.32 ST UM ' ) .'
tetrakis(tri phenyl phosphi ne b 3- hndineOZmeI ) in water (2m)

and tetrahydrofuran (5m ), was stirred at 75C for 2.5 15 hours. TLC

anal ysis showed starting nmaterial renaining, so additional 3,4-

acid (204ny, 1.06mmwl) and

i ne)- palladiunm(0) (26ng, 0.022mmol) were added and
or a further 18 hours at reflux. The cool ed

bet ween égi_ﬁhl or ane ape gdiog'm car bonate
N20 ammonifa. The or g phase?was

edueed pressure. The
iTlca gel using an

m xture was partitioned
sol ution containing 6%y
separated, dried (MSO4
residue was purified by ogH
elution gradient of toluene:diethylamine ($:5 to 93:7) to afford the
title conpound as a crystalline solid, 165ng. 1H NWVR (CDClI 3, 400MHz) 8:

3.06 6mA rd4xtd)re o's:r@bfoiﬂ.,denofmreparmn(m (2216)1;;%;) sl dthiorbpRng 1 H).

4.48 (d, 1 H ; 6.58 (2xs, 2H), 7.18 (m
3H) 4@0remcaz¢191(26/ g, {%2nmpi) hﬁh'@m ealorldq mgy 12mmol); cegium Rvs:  nf 7

gggg;g el (R QAR 2 Bl R PRI inBl bR @] (Simg,
H-i m daz@.p44myhdlirizt Watdr-(2mlYandrstizabydbefozad (5nfl) Welshstirred atrg0dor ngne  Cl Cl
hours. The cooled mixture was partitioned between dichloromethane and 2M
10 sodium carbonate solution containing 6% v/v 0.88 ammonia. The organic phase
was separated, dried (MgSO,) and concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel using an elution
gradient of toluene:diethylamine (95:5 to 93:7) to afford the title compound as a pale
yellow oil, 150mg. 'H-NMR (CDCls, 400MHz) &: 3.05 (m, 1H), 3.20 (dd, 1H), 3.42
15 (m, 2H), 3.72 (s, 3H), 3.78 (m, 1H), 4.00 (m, 1H), 4.48 (d, 1H), 4.58 (dd, 1H), 4.62 (d,
1H), 6.78 (d, 2H), 7.14 (d, 2H), 7.20 (s, 1H), 7.35-7.59 (m, 8H), 7.82 (s, 1H).

Preparation 85
(25,6 R)-2-{[1-(3'-Chloro[1,1'-biphenyl]-3-yl)- 1 H-imidazol-4-yllmethyl}-4-(4-
20 methoxybenzyl)-6-methyl-3-morpholinone
Cl

The title compound was obtained as a white solid in 63% yield from the bromide of



H3 /NOCH3 / NN O5 A mxture of the brom de of Preparation 77 (200ny,
0.425mmol), 3,4-dichloro- benzeneboronic acid (243ny, 1.27mol), lithium
chl ori de Wodnws1652 27nmol ), cesium carbonate (416ng, 1. 32maaViBozevdeo
tetraki s(triphenyl phosphi ne) pal | adi un( 0% (23ng, 0.02mmol) in water (2nl)
and tetrahydrofuran (5m) was stirred 33 75C for 3 hours. The cool ed

m xture was partitioned between ethyl acetate ﬁlOOM) and water (50nmi). 10
The or gaRtepapatione7 handskphloskanzenebewniaasidfpllamingcosioular pracsduge i that

i1 og GUCCBRY PURPSHIBN AR or HaMdR (CHOBCATMERL T 2Od0c TRl PO oo

(50: 50: Oy typ 02180 Dol 945X, gaYe vs*m)tseb%mﬂ N Ty A logy

purified by col um chronatoraWusm § B|otaer8 |caI§)II col um,
and an elnut2k); 6gF&{,éH), df 13 (ch@H) a¢&20a7.58 (rretgrlranJBZ( §O(DHOJ 1RMS: 9827) to
afforgd t d as a white foam 140ng. 'H NWMR (CDCl 3, 400MHz)
8: 1. Oﬁﬁéw:s@gWZl (m 3H, 3.40(m 1 H, 3.75 (s, 3H, 3.90 (m 1
H, 4.42 (m 1 H, 459 (m 2H, 6.78 (d, 2H), 7.13 (d, 2H), 7.19 (s, 1
H, 7.38 (m 1H, 7.40 (m 1 H, 7.50 (m 4H), 7.65 (s, 1 H, 7.81 (s, 1

H . LRVE: mfz (ES+) 536, 538 [ NH-Premaraiiom8éati on 88 (25)-2-[ (1- Pr opel -
H i m dazol - | . ' I ys ni um
cerium (1V) 'dazg’"‘\l"uw‘?f’.‘gﬂ.ﬁ e 25

conpound of Prepar atlon 47 (rﬁne%mbéhz@mrmgrghohm onitrile (9m) and

water (9m ) WD 03/061652 PCT/1B03/00060 105 and the m xture was stirred at

roomtenperature €Qr 18 hours then concentrated under reduced pressure and

the resi due was di sseix¥ed in nmethanol. This solution was purified by
.,

col utm chr omat ogr a y silica gel using an elution gradi ent of

O\

/=N O CH,

O N\/\\/H/P\'\/@/
0]

A mixture of the bromide of Preparation 73 (200mg, 0.44mmol), 3,4-dichloro-

10

benzeneboronic acid (102mg, 0.53mmol), lithium chloride (56mg, 1.32mmol), cesium
carbonate (433mg, 1.32mmol) and tetrakis(triphenylphosphine)palladium(0) (26mg,
0.022mmol) in water (2ml) and tetrahydrofuran (5ml), was stirred at 75°C for 2.5

15 hours. TLC analysis showed starting material remaining, so additional 3,4-
dichlorobenzeneboronic acid (204mg, 1.06mmol) and tetrakis(triphenylphosphine)-
palladium(0) (26mg, 0.022mmol) were added and the mixture was heated for a
further 18 hours at reflux. The cooled mixture was partitioned between
dichloromethane and 2M sodium carbonate solution containing 6% v/v 0.88

20 ammonia. The organic phase was separated, dried (MgSO,) and concentrated
under reduced pressure. The residue was purified by column chromatography on
silica gel using an elution gradient of toluene:diethylamine (95:5 to 93:7) to afford the
title compound as a crystalline solid, 165mg. 'H-NMR (CDCls, 400MHz) &: 3.06 (m,
1H), 3.20 (dd, 1H), 3.41 (m, 2H), 3.75 (m, 4H), 4.00 (m, 1H), 4.48 (d, 1H), 4.58 (m,

25 1H), 4.62 (d, 1H), 6.58 (2xs, 2H), 7.18 (m, 3H), 7.40 (m, 2H), 7.52 (m, 4H), 7.65 (s,
1H), 7.82 (s, 1H). LRMS: m/z (ES*) 522, 524 [MH*]



di chl or onet hane: net hanol : 0. 88 amonia (95:5:0.5 to 90:10:1) to afford an
orange 5 oil. This was further purified by colum chromatography on
Dowex(r) wOWsBeBD i on exchange resin, using an el ution gcadBesidooar

wat er:0.88 ammonia (100:0 to 98:2) to 1B%ford the title conpound, 522ngy.

1H NVR (CDCl 3, 400MHz) 8: 0.88 (t, 3H) (m 2H), 3.00 (dd, 1 H), 3.23

(m 2H, 3.50(m 1 H, 3.74 (m 1 3,79 (t, 2H), 4.00 (m 1 H, 4.43
(dd, 1 H, 5.94 (bs, 1 H, 6.73 (SMG (s, 1 H. LRMS: nlz (ES+) 10
H i m dazol -Z-y
cerium (1V) n|trate(5 74 neth
conmpound of Preparation of8 (1 87g, 5 mel) in acetonitrile (50m) and
water (50ml), anfi\the xture was stirred at roomtenperature for 18
hours. The sol vents )=w&e evaporated under reduced pressure and the residue

was purified using /@@ Dowex(r) 50WK8-200 ior;exchange colum and 5% 0. 88
anmoni a as el uant. X 20 product was furthey purified by colum

chr omat ogr aphy on si \ gel | an el ut gradieqt oD
8 Na (160:0:0 to @ 1) 1@hafford the
>,

di chl or omet hane: net hanol |
3H), 1.34 (m

title conpound, 300ng. ,
2H), 1.75 (m 2H), 3.02 (m 1 H, 3.7 (m 1

W 3.82 (t, 2H), 4.02 (m 1 H, 4.48 (dd |1 H. 598(bs 1 H, 6.77 (s,
1H, 7.38 (s, 1 H. LRV mz 25 (ES+) 238 [NH4] WD 03/ 061652

EI—C;I-H g:z),{gl -4- ylel&fngt F‘?’Bg{ea& t %?%‘6%%%%%]%&55@{%%%%%' r| um (1v)
nitrate bén@et&r&mﬁc}d (Mmgi,d‘ednrmca) dithiuii chioide (Slﬁmé tQVﬁﬁmﬂﬂ d¥sium
Preparat Icé:l)r o%%te( 4]1]6mng§l 1 %ermqi %nd rt]et?a(l:k% ?rpphternlylpho(sphlne)palIadlum(O) (§3mg,
0.02mmol) in water (2ml) and tetrahydrofuran (5ml) was stirred at 75°C for 3 hours.
The cooled mixture was partitioned between ethyl acetate (100ml) and water (50ml).
10 The organic phase was separated, dried (MgSO,) and concentrated under reduced
pressure. The residue was purified by column chromatography on silica gel using
an elution gradient of pentane:ethyl acetate:methanol (50:50:0 to 0:100:0 to 0:95:5)
to give a white foam. This was further purified by column chromatography using a
Biotage® silica gel column, and an elution gradient of ethyl acetate:methanol (100:0
15 10 93:7) to afford the title compound as a white foam, 140mg. 'H-NMR (CDCls,
400MHz) &: 1.20 (d, 3H), 3.00-3.21 (m, 3H), 3.40 (m, 1H), 3.75 (s, 3H), 3.90 (m, 1H),
4.42 (m, 1H), 4.59 (m, 2H), 6.78 (d, 2H), 7.13 (d, 2H), 7.19 (s, 1H), 7.38 (m, 1H),
7.40 (m, 1H), 7.50 (m, 4H), 7.65 (s, 1H), 7.81 (s, 1H). LRMS: m/z (ES*) 536, 538
[MH"]
20
Preparation 88
(2S)-2-[(1-Propyl-1H-imidazol-4-yl)methyl]-3-morpholinone

HSC’\‘N/E/N Q/\

NH

0

Ammonium cerium (IV) nitrate (4.55g, 8.30mmol) was added to a solution of the
25 compound of Preparation 47 (1.43g, 4.15mmol) in acetonitrile (9ml) and water (9ml)



and the m xture was stirred at roomtenperature for 18 hours then
concentrated under reduced pressure. The residue was pre-adsorbed onto
silica gewoanadewszified by colum chromatography on sili ®@aTgsb3/aeeéng an
elution gradient of ethyl acetate:dic Igronethane:nethanol:0.88 anmoni a
(100:0:0:0 to 75:0:25:0 to 10 0:90: 10: 19 The product mas further purified
by col um chromat ography on reverse phase polystérene using a

el uti on gpddhemixigre wasetiriast agaem emuerature forf 13 bpurs %‘eﬁfqo(b"ﬁﬁmt’%t@dt itle

5078 m Rt g Chy i g B adsdfhoyh mfhpnoty. sl

4219322( rlnSw%iﬁ)purmeaa)y(mlumnl-d)hggﬁlad@gréggy bn@l}caﬁg??s(mg an eld)tionLg?Bzﬂientrbfz (TSP+)
: Pr epar ati on - 2- - (2- X
H i ni dazG[CNQ’ ngyMetlanglig% agi 'Eﬁ%ﬁiéﬁ%éo @i@q%‘b&{i ! %I" “9@ 20

Anmoni er X I of
t he co5u rrpmgﬁnd-r@ rs}aab"gﬁg ﬁflﬁ%cﬁ?%ggx mrpc%%?%s%ﬁ?ég&onﬁmﬁg %@n@?
wat er  ( exéhargjedresirg using an elution gradienedf wateHIC88 @mrhBniac(109:0 11e98:2) to
concentrated under reduced essur1e The resi due was pre-adsorbed onto

si lica gaffoghthedille gerapound, 228nan EhNMRB(CECn ¥POMHB;§: 088 JeBHLsH- A9 an

5. 5: 0. 591 o §P o, 2 CRTBHISERQ TR 1ENCa 8 e B0 oS el 00 e

(CDC|3 )4.83 (8d 9PH),18.92Ds, 1), 673061 6B, P686/($BPH). 0LFMS: rlﬂ)z7 8 (m
: SWH; ( . 98 de (in)?P@S. Bq@m gH) ?SZSydd 1 g8§ (m
10422(%%*1 , 619(bs 1 H, 6.70 (s, 1 H, 730(s 1H) LRVEB:
rﬂz (ES+) 328 [M\lal Preparation 92.5 (2S,6R)-2-ff 1-(2-Cyclohexylethyl)-1
H i m dazol - 4-yl | met hyl }- 6- net hyl - 3-norpholinone CH3 /-,N OC N NH O The
title conpound was obtained as a p#reparatibn89solid in 63%yield fromthe

(2RS)-2-[(1-Butyl-1H-imidazol-4-ylYmethyl]-3-morpholinone

A 9
\)\/‘\[(NH

0]

15  Ammonium cerium (IV) nitrate (5.7g, 10.4mmol) was added to a solution of the
compound of Preparation 48 (1.87g, 5.2mmol) in acetonitrile (50ml) and water
(50ml), and the mixture was stirred at room temperature for 18 hours. The solvents
were evaporated under reduced pressure and the residue was purified using a
Dowex® 50WX8-200 ion-exchange column and 5% 0.88 ammonia as eluant. This

20 product was further purified by column chromatography on silica gel using an elution
gradient of dichloromethane:methanol:0.88 ammonia (100:0:0 to 90:10:1) to afford
the title compound, 300mg. 'H-NMR (CDCls, 400MHz) &: 0.96 (t, 3H), 1.34 (m, 2H),
1.75 (m, 2H), 3.02 (dd, 1H), 3.28 (m, 2H), 3.56 (m, 1H), 3.78 (m, 1H), 3.82 (t, 2H),
4.02 (m, 1H), 4.48 (dd, 1H), 5.98 (bs, 1H), 6.77 (s, 1H), 7.38 (s, 1H). LRMS: m/z

25 (ES*) 238 [MH"]



prot ected norphol i none of Preparation 62 follow ng the procedure described
in Preparation 91. "H NWR (CDClI 3, 400MHz) 6:0.92 (m 2H), 1.18 (m 7H),
1.62 (m WO o03l1652.98 (dd, 1 H), 3.19 (m 2H), 3.23 (dd, PCHIB0B08® (m

3H), 4.41 (m 1 H), 6.03 (bs, 1 H, 6 3@ (s, 1H, 7.34 (s, 1
mz (ES+) 328 [MNa+] Preparation 93 (28%98R)-2-(f

H). LRMVS:

1-f2-(4, 4- D net hyl cycl ohexvl) et hyl | -1 Himdazol -4-yl } nmet hyl) - 6- net hyl - 3-
15 norpholinone CH3 H3C N O H3C N@gara title compound was obt ained

in 53%vyield r v REERAL A SBRERdR | ow ng a
simlar proce 0 0 ' ‘ : X et hyl
acet ate: net hanol : di et hyl ara (99:0.5:0.5 to 95: :2.5) was used 20 as
the colum eluant. ' H NWR , 6H), 1.10 (d, 3H),
1.18-1.38 (m 8H), 1.48 ( A, 1 m 1 H, 3.19 (m
2H), 3.23 (dd, 1 H), 3.84 (m 3H, 4. 297 (bs, 1 H), 7.21 (s,
1H, 7.34 (s, 1 H. LRMs: mz (ES+) 334 [ MH] 25| Preparation 94 (2

S,6R)-2-f f 1-(3-Cycl ohexvl-3-nmethyl butyl)-1 o)
H i m dazogl -4-v] | nethyl }-6-net hy] -3 WD 03/ 061652 PCT/ |1 B03/ 00060

108

|
mor phol i AFTHBEORILE CepiemNI ) @r@te)clﬁj@ Gu4-Ommoihwag jadded 8 @rRrliHtiomattheot ai ned in
52% yizel : [ f: ' f ]
o 1 S SompBlha ¥ FRegaaRbfaoTanRRG). ol in SRR tBR) 2nd faleptbr, @

di chl or oand hiae mixtetrd was|stireg8tataconmmtiesnfedatute forl18 hod3: thefl.conceatatedsed as

i N e

2H), 3. 88y column chromatography on silica gel using an elution gradient of ethyl

acetate:dichloromethane:methanol:0.88 ammonia (100:0:0:0 to 75:0:25:0 to

10 0:90:10:1). The product was further purified by column chromatography on reverse

phase polystyrene gel, using an elution gradient of water:methanol (100:0 to 0:100)
to afford the title compound, 522mg. 'H-NMR (CDsOD, 400MHz) &: 1.01 (m, 2H),

1.24 (m, 4H), 1.76 (m, 7H), 3.22 (m, 3H), 3.40 (m, 1H), 3.80 (m, 1H), 4.02
4.22 (m, 2H), 4.38 (m, 1H), 7.43 (s, 1H), 8.85 (s, 1H). LRMS: m/z (TSP*)
15 [MH"]

Preparation 91

(m, 1H),
292.2

(2R,6S5)-2-{[1-(2-Cyclohexylethyl)-1 H-imidazol-4-yllmethyl}-6-methyl-3-morpholinone

CH

O~ 0
o

20 Ammonium cerium (IV) nitrate (387mg, 0.758mmol) was added to a solution of the

compound of Preparation 61 (120mg, 0.283mmol) in acetonitrile (8ml) and water

(5ml) and the mixture was stirred at 40°C for 18 hours then concentrated under

reduced pressure. The residue was pre-adsorbed onto silica gel and purified by

column chromatography on silica gel using an elution gradient of

25 dichloromethane:methanol:0.88 ammonia (98:2:0.2 to 95:5:0.5) to afford the title
compound as a colourless oil, 66mg. 'H-NMR (CDCls, 400MHz) 5: 0.92 (m, 2H),



(m 1 H, 3.95(m 2H), 4.36 (m 1 H, 542 (s, 1 H, 6.8 (s, 1 H, 7.50
(s 1 H. LRMS: mz (ES+) 348 [ MH] 10 Preparation 95 (2S,55)-2-(f
1- (2- Cycl wivamsybssshyl ) -1 H-i mi dazol - 4-yl | net hyl } - 5- met hyl - domaBphi@oénone
NNO.CH3 NH O A mxture of the protﬁﬁ ed norphol i none of Preparation 63
(170mg, O0.4mmol) and 15 anmoni umceriu %IV) nitrate (550nmg, 1.0mmol) in
water (1 ml) and acetonitrile was stirred at 40C for 18 hours then

concent r atEdmMndds 182 edH) (ﬁfb ”“l)h@ 18 @R, 2k 323 (GiriH)y 8 BN,

or aci ont v Qi BAR, BHFTONSSINL TalR '8%%%éfgﬂ§gbﬁm\ja?itle

conpound, 18ngy. 1H NMR (CDCI 3, 400MHz) 6:0.97 (m 2H), 1.20 (m 7H), 20
1. 66 7H), 3.06 (dd, 1 3.25 _(dd, 1 .58 1 3.65 (dd, 1
H, 3(?3(;? 3H), (43(d|;) 1%1)5&.%4&@21 gm78(|s_|) 1 H, (38(3,
1H. V\DQ 1594 .BC 4&I59éaﬁ&ﬂ§91ﬁ9&d§£&p@9ﬁ@bﬁ¥ }Igélnﬁéﬁxﬁﬂnl &P%Ilnone

1(2 =L FFrnrdazot =4-yrnetny) - o- -
N O CHB C N NH The title conpound was obtained i nC84% fromthe protected
nor phol i none of 5 Prepar a64 follow ng the prrocedure described in

D

Preparation 95. 1HNWR (C OM-lz)/$NO 780 (m 2H), 1.03-1.22 (m
7H), 1.62 (m 7H), 3.02 ( , N(dd) 1 5(m 1H, 3.61 (dd,
1H, 3.77 (dd, 1 H, 3.82 4.3 Ni"24(bs 1H, 6.73
(s, 1 H, 7.37 (s, 1 H. 10 Preparatlon 97 (2RS)-2-{f 1-(2-Phenylethyl)-1
H i m dazol - 4-vl | net hvl } - 3-nor phol i none N NH O Agroni um cerium (IV)
nitrate (883ny, 1.6mmovl) was added to a solution of the

The title compound was obtained as a pale yellow solid in 63% yield from the

protected morpholinone of Preparation 62 following the procedure described in
Preparation 91. 'H-NMR (CDCls, 400MHz) &: 0.92 (m, 2H), 1.18 (m, 7H), 1.62 (m,

10 7H), 2.98 (dd, 1H), 3.19 (m, 2H), 3.23 (dd, 1H), 3.83 (m, 3H), 4.41 (m, 1H), 6.03 (bs,
1H), 6.70 (s, 1H), 7.34 (s, 1H). LRMS: m/z (ES") 328 [MNa']

Preparation 93
(25,6 R)-2-({1-[2-(4.4-Dimethylcyclohexyl)ethyll-1 H-imidazol-4-ylimethyl)-6-methyl-3-

15 morpholinone
CH,
Hac@’\, /N9
H,C N\)\/E\”/NH
]

The title compound was obtained in 53% yield from the protected morpholinone of
Preparation 66 following a similar procedure to that described in Preparation 91,
except that ethyl acetate:methanol:diethylamine (99:0.5:0.5 to 95:2.5:2.5) was used

20 as the column eluant. 'H-NMR (CDCls, 400MHz) §: 0.82 (2xs, 6H), 1.10 (d, 3H),
1.18-1.38 (m, 8H), 1.48 (m, 1H), 1.63 (m, 2H), 2.98 (m, 1H), 3.19 (m, 2H), 3.23 (dd,
1H), 3.84 (m, 3H), 4.41 (m, 1H), 6.97 (bs, 1H), 7.21 (s, 1H), 7.34 (s, 1H). LRMS:
m/z (ES*) 334 [MH"]

25 Preparation 94
(2S,6R)-2-{[1-(3-Cyclohexyl-3-methylbutyl)-1 H-imidazol-4-yllmethyl}-6-methyl-3-




conpound of Preparation 50 (326ng, 0.81 mmol) in acetonitrile (2.4m) and
water 15 (2.4ml) and the m xture was stirred at roomtenperature for 5
days, thewooonemntrated under reduced pressure. The resi deeTmges/@nasol ved

i n nmethanol and adsorbed onto silica 9@ then purified by col um

chromat ography on silica gel using an ution gradi ent of

di chl or onet hane: net hanol : 0. 88 ammoni a (100 0:0 to 90:10:1) to afford the
title conpound as an orange oil, 9mg@Phoaageér (CDCI 3, 400MHz) -20 5: 3.02
(m 3H), 3.26 (m 2H), 3.52 1H, 3.7 (m 1 H, 400 (m 1 H, 4.10
(t, 2H, 4.43 (dd, 1 H), S5.9A(bs, 1 H, 6.70 (s, 1 H), 7.05 (d, 2H), 7.24
(m 4H). LRVB: nmiz (ES+) {286 JM+H] WO 03/061652 REE/ 1 B0O3/ 00060 110
Preparation 98 (2RS)-2-(U - (4- Bronmophenyl ) et hyl 1-1

H i mi dazol - 4-yl } et hyl ) - 3- nor_ph one/:N:th Oo ution of ammoni um
cerium (1V) nitrate (1.35g,H8 4Bmv ter (;'5rrfL) was 5 added to a
solution of the brom de of Prepﬁh‘aatlon s~ LMol ) in acetonitrile
(10m ) and the m xture was stirred at 40C for 18 urs. TLC anal ysis

showed starting material remaining, so additional Gganmonium cerium (1V)

nitrate _(308ng, 0.56nmol) was added and the m xture was stirred at 40C for
a furthefhe tlﬂﬁ@erwounﬁie/v@s)@b@meﬁ iRt§R% Yield fioom thaprateetedumapholinane of

el e noabraith 68 (SRt S AffiaPBidobliife BBl LB T eRgRaRG LD P, o
(98: 250. éxde@t %tfdu@:ltibom@thahém@thahbleo BBtdrﬂm@ﬂmJ@QnﬂO 12@09&7 0 HWB{B (CDCl 3,
400MHz) 8: 2.98 (t, 2H) 3.52 3.77

(m 1 Hused @@ﬂ(e@olqu) eluant;5 UtNMﬂleCDaDQ%QéMHz) B 0. 865(89©H1 tisOO 1mH) 6. 65

101 e Gtiee BRG0P gt o Tofnblned In, . B PR e 1
pr epar ed(r,r £H), tms (o[ 2E5,pNB6I(MY 1Y) 05 4et(ed1HRE86 (¢, MaNe 7.500(s, W) NOLRME: i | ar
m/z (ES*) 348 [MH"]

10
Preparation 95
(25,5 85)-2-{[1-(2-Cyclohexylethyl)-1 H-imidazol-4-yllmethyl}-5-methyl-3-morpholinone

Oty
\)\/-\”/ H

o)

A mixture of the protected morpholinone of Preparation 63 (170mg, 0.4mmol) and

15 ammonium cerium (IV) nitrate (550mg, 1.0mmol) in water (1ml) and acetonitrile (1ml)
was stirred at 40°C for 18 hours then concentrated under reduced pressure. The
residue was purified by column chromatography using a Biotage® silica gel column
and an elution gradient of ethyl acetate:diethylamine (95:5 to 80:20) to afford the
title compound, 18mg. 'H-NMR (CDCls, 400MHz) &: 0.97 (m, 2H), 1.20 (m, 7H),

20 1.66 (m, 7H), 3.06 (dd, 1H), 3.25 (dd, 1H), 3.58 (m, 1H), 3.65 (dd, 1H), 3.83 (m, 3H),
4.43 (dd, 1H), 6.15 (bs, 1H), 6.78 (s, 1H), 7.38 (s, 1H).



20 procedure to that described in Preparation 98. WD 03/ 061652
PCT/ 1 B0O3/ 00060 111 Ex R Yield Data (% H NVR (CDClI 3, 400MHz) 8: 3.10

(dd, 1 HwoBwaksstm 1 H), 3 37 (m 1 H, 3.58 (m 1 H, p&rasBoyomweol H),
4.02 (m 1 H, 4.54 (m 1 H), 99 58 5RN§8 (bs, 1 H), 7.15 (s, 1 H, 7.33 (m
3H), 7.42 (m 2H), 778(5 1H. O9mz (ES+) 280 [MNal H NVR (CDO 3,
400MHz) S 2.20 (s, 3H), 316(dd 1H) 330(m 1 H, 3.38 (dd, 1 H),
100 74 3.58 (m 1H),3.80(m re 1H) CCHS456(dd 1 H,
6.18 (bs,»] Gr4900 . ) 2

272. 1394

3.19 (m 1 ,

. \386(m 1(15;), 422(m 1 H,
6.82 (s, 1 H), 7.10 (m

: N7W|‘?),750(m 4H) .
LRVS mlz (ES+) 356 [ MNal : hanal : di et hyl am ne (100:0: 0

to 90:5:5) used as the colurm el uant N 5 (2RS)-2-{f

1- (3- Phenoxyphenyl )-1 Hi m dazol -4-vl | nmethvl}-3-{jorpholinone 0-0/ \ NNO
NH O A solution of amonium cerium (1V) nitrateQ(350ny, 063mmnl) in water.
(2m) was added to a solution of the protected norpholine of Preparation

(120ng, dheddmeasmpound wasobtained ine34%nfgm tha dretested motpholingsefi rred at
40C g fe Utficn 61%81&%#3{% %&&qﬂ?at egcr?sead I BRI 85. "BIRMIRNY: SO

addi t | ona DNi Um Cer1 u
(CDCl3, 400MHz) 5: 0.78-0.98 (m, 2H), 1.03-1.22 (m, 7H), 1.62 (m, 7H), 3.02 (m,
1H), 3.18 (dd, 1H), 3.565 (m, 1H), 3.61 (dd, 1H), 3.77 (dd, 1H), 3.82 (t, 2H), 4.38 (m

1H), 6.24 (bs, 1H), 6.73 (s, 1H), 7.37 (s, 1H).

}

10 Preparation 97
(2RS)-2-{[1-(2-Phenylethyl)-1 H-imidazol-4-yllmethyl}-3-morpholinone

o)

Ammonium cerium (IV) nitrate (883mg, 1.6mmol) was added to a solution of the
compound of Preparation 50 (326mg, 0.81mmol) in acetonitrile (2.4ml) and water

15 (2.4ml) and the mixture was stirred at room temperature for 5 days, then
concentrated under reduced pressure. The residue was dissolved in methanol and
adsorbed onto silica gel, then purified by column chromatography on silica gel using
an elution gradient of dichloromethane:methanol:0.88 ammonia (100:0:0 to 90:10:1)
to afford the title compound as an orange oil, 97mg. 'H-NMR (CDCl3, 400MHz)

20 6:3.02 (m, 3H), 3.26 (m, 2H), 3.52 (m, 1H), 3.77 (m, 1H), 4.00 (m, 1H), 4.10 (t, 2H),
4.43 (dd, 1H), 5.99 (bs, 1H), 6.70 (s, 1H), 7.05 (d, 2H), 7.24 (m, 4H). LRMS: m/z
(ES*) 286 [MH']



WO 03/061652 PCT/1B03/00060 112 (500ng, 0.91 mmol) was added, and the

m xture was stirred at 40C for a further 8 hours. The m xture was
evapor at ewouwaaeresz educed pressure and the residue was parpCriBa@detbet ween
di chl oronet hane (50ml) and a sol ution ﬁ) et hyl enedi am ne- tetraacetic acid
(1 g) in saturated sodi um bi carbonat e Quti on (50nl). The phases 5 were

separated and the organic | ayer Waérdriéad (%804) and evapor at ed under

reduced pressure. The crude produ i ed by columm chronat ography

on  silica sl usi 16l ERbidoRBNAIAHLIRY - idﬁi Ya-yBir@RAE3-morpholinone

met hanol dire . fford tne titfe compound,
25mg. ' H-NVR (CDCl 3, 400|\/Hz) 305(dd 1H) 3.21-3.18 (m 2H), 357(m
1H, 3.77 (m 1 H, 4.%? ) | ,/11315 10 (bs, 1 H),
6.90 (d, 1 H, 6.98 (s, m , 7.37 (m 3H),
7.74 (s, 1 H. LRVS: mz (T 103 (2RS)-2-{f
1- (2-Naphthyl)-1 Him dazol - 4- vIIrrethyI}-3-rmrphoIi one NNONH 15 0 The
title corrpound was obtained as a yellow gumin 56%9i eld fromthe protected

nor hoI aration 72 owing a_sim rocedure to that
Hosor  buh SOTtIop o AR RoN i ST prate ot 350 APBMmah FaNaISHiBRIAS 0. 8

aoome), 4981 8§, 2sbfnof bt 16 blotRs, styolratioR s Rt Jafimol L SYE H
3 78 ( m adetbhitrild (0@m{)randLthie) mixdure3vgsistirred at#0°® f&118 hoursl MLC ahalysié d,

7.4 7.75-7 4 LRVE: mz (ES 308
Prepar atq?hé,v%atag@qm?rg)remg{%ngh hadgitional arﬁm(onlqun)w cerium {IV %rate

i 1ot o (Peing O-SpPel s BRNA A A8 i st FP R Bl
(I;C;' /7 %Eg??(ﬁllﬂeﬁﬁr hé t3oledahixturedvas cotcentrated uptiePreziueedipressuté andInem.
esi

(ﬂje was pu% gél %y coflumn chromatography on silica gel using an elution
gradient of dichloromethane:methanol:0.88 ammonia (98:2:0.2 to 95:5:0.5) to afford
the title compound, 250mg. 'H-NMR (CDCl3, 400MHz) &: 2.98 (t, 2H), 3.03 (m, 1H),
3.25 (m, 2H), 3.52 (m, 1H), 3.77 (m, 1H), 4.00 (m, 1H), 4.05 (t, 2H), 4.42 (m, 1H),
5.99 (bs, 1H), 6.65 (s, 1H), 6.93 (d, 2H), 7.2 (s, 1H), 7.40 (d, 2H).

15

Preparations 99 to 101

The following compounds of general structure

R-—NFN /w

— NH

o)

were prepared from the corresponding protected morpholinones following a similar
20 procedure to that described in Preparation 98.
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3.05 (m, 1H), 3.19 (m, 1H), 3.63 (m, 1H),

3.86 (m, 1H), 4.22 (m, 1H), 6.82 (s, 1H), 7.10

(m, 2H), 7.30 (m, 3H), 7.40 (m, 1H), 7.50 (m,

4H). LRMS m/z (ES") 356 [MNa*]

7

1 = ethyl acetate:methanol:diethylamine (100:0:0 to 90:5:5) used as the column

eluant

Preparation 102

(2RS)-2-{[1-(3-Phenoxyphenyl)-1 H-imidazol-4-yllmethyl}-3-morpholinone

Qo

A solution of ammonium cerium (IV) nitrate (350mg, 063mmol) in water (2ml) was

/=N

S
\)\/kﬂ/NH

0

added to a solution of the protected morpholine of Preparation (120mg, 0.256mmol)

in acetonitrile (2ml), and the mixture was stirred at 40°C for 18 hours. TLC analysis

10 showed starting material remaining, so additional ammonium cerium (IV) nitrate



Preparation 106 (-)-(2S)-2-({1-f3,5-Bis(trifluoromethyl)Dbhenyll-1

H i m dazol -4-yl }methyl )-3- 5 norpholinone F3C/ N O \ N NH F3C O The
title conpoudmewas obtained as a solid in 81 %yield frompCTaBp/@bect ed
nor phol i none of Preparation 76 foll ow 0 t he pr ocedure described in
Preparation 105. ' H NWR (CDC13 400 8: 3.18 (dd 1 H) 3 30 (m 1 H),
3.39 (dd, 1 H, 3.60 10 (m H)380m1H) 4.55 (m 1
H), 5 88(509eng, 0.9 mmplpwas added-gnd theamn(tyre WaS stlmeQ@t(49°Cﬁom further8 (s, 1

Prépar N%%Wsloiﬂ?%n '% Eé a%%wf} ?tgh%e&r%é?cle%?pre%g%rﬁe%y res eh‘ﬁggl)

Hi m dazpartifiosiéd etween d@hlmombﬂianmqmmlﬁénmacéolmndwa é!hvlmetﬂatmnaecormound
was obtained as a solid in 91 %yield fromthe protected norpholinone of

Pr epar at tediragetie acidlohn %ﬂé"%?@@@%‘ﬂé blﬂ’@é@ﬂ%@éoiwom(@ﬁﬁﬂht 168 Phesss

3. 57N§0(\?Qg %e%%%dﬁ" grlg]a?b“( nge@a%')nqineé (&3595@1 5%‘ ‘f?‘fb{é%d(‘ﬂg’eée (bs,
H), ; égre(dmced! prissufe 3 7Thé orudd-prodact®as lerlfiedey cbl&ﬁn(ctnrorﬂhbogrépt@?ouﬁ s, 1

|(_|)2RS) 2. §$|cqgg[3ul_2|t;qg aml\ésqﬁqlqn g:fagdfeqt of ﬁtlﬁﬂ@ﬁ;ﬁ}qte Béfc? 1éth?l?amme 100:0:0 to
o1 M dazgg bt dfRkd e fitfe Eomb3URE; S5rhg” H 'l\ﬁﬂﬁf(@ﬁf@ adoHIPSRAIe8 Gene  C
1H), 3.21-3.18 (m, 2H), 3.57 (m, 1H), 3.77 (m, 1H), 4.00 (m, 1H), 4.48 (dd, 1H), 6.15
10 (bs, 1H), 6.90 (d, 1H), 6.98 (s, 1H), 7.02 (m, 3H), 7.14 (m, 2H), 7.37 (m, 3H), 7.74 (s,
1H). LRMS: m/z (TSP") 350.0 [MH"]

H

Preparation 103
(2RS)-2-{[1-(2-Naphthyl)-1H-imidazol-4-ylimethyl}-3-morpholinone

aYs U@
Q N\)\/H(NH
15 ©
The title compound was obtained as a yellow gum in 56% yield from the protected

morpholinone of Preparation 72, following a similar procedure to that described in
Preparation 102, except that dichloromethane:methanol:0.88 ammonia (100:0:0 to
90:10:1) was used as the column eluant. 'H-NMR (CDCls, 400MHz) &: 3.15 (dd,
20 1H), 3.23 (m, 1H), 3.38 (dd, 1H), 3.58 (m, 1H), 3.78 (m, 1H), 4.02 (m, 1H), 4.53 (dd,
1H), 6.01 (bs, 1H), 7.22 (d, 2H), 7.48 (m, 3H), 7.75-7.94 (m, 4H). LRMS: m/z (ES")

308 [MH*]
Preparation 104
25 (-)-(28)-2-{[1-Phenyl-1H-imidazol-4-yllmethyl}-3-morpholinone
/=N 9T
O~
(@]

Ammonium cerium (1V) nitrate (1.43g, 2.61mmol) was added to a solution of the



N NNH O The title conpound was obtained in 49%yvyield fromthe protected

nor phol i none of Preparation 86 follow ng the procedure described in

Pr epar at i w0 03@61654H- NVR 5 ( CDCl 3, 400M—Iz) 8 3.10 (dd, 1 HcraBoRéoeom 1 H),
3.38 (dd, 1 H), 3.57 (m 1 H, 3.78 5;)’ 4.02 (m 1 H, 4.52 (dd, 1

H),586(bs lH) 718(5 1 H), 73{’m2H) 7.50 (m 4H), 7.62 (s, 1
H, 7.80 (s, m z §ES+) 402, 404 ( M+ Pre arations 109 to 114

10 The fetqt%teﬁ@n%nﬁbnmob? qRasaliein &4 483Qme e water (Renl) ander e

d t I m | ar
P o adar Ao R2ARR AARhE iXREE VRS AP @?3? oA O
H NVR ( CERdwed éﬁﬁﬁﬂr@)ndienél rééhailﬂng%@ addifioR&l a(rﬂdwonlud'ﬂ)cenam? V mtrai’é'l) 3.38

(dd, 1 H), 109 50 3.92 (m 1 H), 4.50 (m 1 H), 1H, 7.16
(s, 1 H{1.43g2. (Smnrmlo was agilegdnand the mixtuge weas stireg)at magreaqmz

(o7 B RGeSl i i confiigy | 1 2

4. 44 (m sdlutidn oﬁe@@léﬂ&harﬂudéletréeﬂdét@%cﬁi a%w saﬂnb‘ﬂed @Ij;ﬁﬁwg(tﬁcaﬁcz)hﬁ(ngsz) 0:2%64

E mM_:i_D 1;; Nﬁ&n éﬂ]m)g, 'I'_&@gmggs w@rq_gggar@md 8 the organ]c layer was dried
(MgS0,) and evaporated under reduced pressure. The crude product was purified
by column chromatography on silica gel using an elution gradient of ethyl

10 acetate:methanol:diethylamine (100:0:0 to 96:2:2). The product was azeotroped
with toluene and dichloromethane to afford the title compound as an oil, 173mg. 'H-
NMR (CDCls, 400MHz) &: 3.14 (dd, 1H), 3.28 (m, 1H), 3.38 (dd, 1H), 3.58 (m, 1H),
3.80 (m, 1H), 4.05 (m, 1H), 4.56 (dd, 1H), 5.98 (bs, 1H), 7.17 (s, 1H), 7.37 (m, 3H),
7.45 (m, 2H), 7.79 (s, 1H). LRMS: m/z (TSP*) 258.1 [MH"] [o]p =-70.59, (c =

15 0.104, methanol)

Preparation 105
(2S)-2-{[1-(4-tert-Butylphenyl)-1 H-imidazol-4-yllmethyl}-3-morpholinone

H,C CH, NFN 9/\
\)\/‘\”/NH

H,C I

20 Ammonium cerium (IV) nitrate (297mg, 0.55mmol) was added to a solution of the
protected morpholinone of Preparation 75 (94mg, 0.22mmol) in water (2ml) and
acetonitrile (2ml), and the mixture was stirred at 40°C for 15 hours. Ethylene-
diaminetetraacetic acid (0.5g) in saturated sodium bicarbonate solution (5ml) was
added and the mixture was extracted with dichloromethane (2x50ml). The

25 combined organic extracts were dried (MgSQ,) and evaporated under reduced
pressure. The crude product was purified by column chromatography on silica gel
using an elution gradient of ethyl acetate:methanol:diethylamine (98:1:1 to 94:3:3), to
afford the title compound as an oil, 22mg. 'H-NMR (CDCls, 400MHz) 8: 1.37 (s, 9H),
3.12 (dd, 1H), 3.26 (m, 1H), 3.38 (dd, 1H), 3.58 (m, 1H), 3.79 (m, 1H), 4.04 (m, 1H),

30 4.55(m, 1H), 6.22 (bs, 1H), 7.10 (s, 1H), 7.25 (d, 2H), 7.42 (d, 2H), 7.77 (s, 1H).



3.09 (dd, 1 H), 3.22 (m 2H), 3.39 (dd, 1 H), 44 3.95 (m 1 H), 4.50 (m 1
H, 5.86 (bs, 1 H), 111 sticky 7.03 (m 4H), 7.18 (m 2H), 7.36 (m 4H),
gum 7. 70 ¥®,03b6td52 LRVMS: niz (ES+) 364 [ MH] H NVR ( CDCl CTABMWED0 6: 1. 23
(d, 3H), 3.10 (dd, 1 H), 3.22 (m 2H) 339 (dd 1 H), 1121 44 3.94 (m 1
H. 4.55 (m 1 H, 5.84 (bs, 1 H), 7.38% 7.39 (m 3H), 7.42-7.60
(m 5H), 1H. O H I\/R(CDCI3 400|sz) 6: 1.22 (m 5H), 1.40
(m 4H). LBM@)mj@GQWMF‘I)I[WEIS (m 40 1 H), 3.09 (dd, 1 H), 3.21 (m
2H), 3.38 (dd, 113" solid 1 H), 3.92 (m 1 H, 4.50 (m 1 H, 6.00 (bs, 1
H, 7.10 (s, 1 H, 7.27 (m 4H), 7.74 (s, 1 H. LRVMS: mz (ES+) 354 [NH+]
W0 03/ 061652 PCT/1B03/00060 117 FrepardRoni t06! Data (% HNMWR (CDCI3,
400MHz) 8: 0.88-1.1 122 (d 1,38 (m3H). 158 (m 1 H)
1.80 (m 2H), 13,58 émm_wmﬁlg Syl -333. 39 (dd,

1 3.92 (m 1 H, 4.22(m 1H H, 584 (bs, 1 H, 6. 97
(d,H)zﬁ), 7.(()5(s,H)1 H, 7. 25 (d. 2@-@%‘;—'{%3, 1H. 1_(

Acetonitrile:water (3:1, by¥;9Q0lunme) was used as gthe reaction solvent 2 =
Acetonitrile:water (2:1, by volute) ed a3 th reaction sol vent

Preparation 115 5 (2S, 6R)-2-{/ S}——N - Di_ghl orp[1 b| phenyl|-3-0-1
H i m dazol - 4- vl | met hvl } - 6- net - nD 0
F,C 0

The title compound was obtained as a solid in 81% yield from the protected
morpholinone of Preparation 76 following the procedure described in Preparation
105. 'H-NMR (CDCls, 400MHz) &: 3.18 (dd, 1H), 3.30 (m, 1H), 3.39 (dd, 1H), 3.60

10 (m, 1H), 3.80 (m, 1H), 4.06 (m, 1H), 4.55 (m, 1H), 5.88 (bs, 1H), 7.20 (s, 1H), 7.81
(s, 2H), 7.84 (s, 1H), 7.87 (s, 1H). LRMS: m/z (TSP*) 394.0 [MH"]. [o]p=-40.35, (c
= 0.116, methanol)

Preparation 107

15  (2RS)-2-{[1-(4'-Chloro[1,1'-biphenyl]-3-yl)-1 H-imidazol-4-yllmethyl}-3-morpholinone
cl

The title compound was obtained as a solid in 91% yield from the protected
morpholinone of Preparation 84 following the procedure described in Preparation
105. 'H-NMR (CDCls, 400MHz) 8: 3.10 (dd, 1H), 3.25 (m, 1H), 3.38 (dd, 1H), 3.57

20 (m, 1H), 3.78 (m, 1H), 4.02 (m, 1H), 4.52 (dd, 1H), 5.96 (bs, 1H), 7.17 (s, 1H), 7.37
(m, 3H), 7.42 (m, 1H), 7.50 (m, 3H), 7.57 (s, 1H), 7.80 (s, 1H). LRMS: m/z (ES’) 366
(M-H)

Preparation 108
25 (2RS)-2-{[1-(3',4'-Dichloro[1,1'-biphenyl]-3-vl)-1 H-imidazol-4-ylimethyl}-3-




CH3 N O- NNHO The title conpound was obtained as a white foamin 63%
yield fromthe protected norpholinone of Preparation 87 followng a
simlar pwoosderes2to that described in 10 Preparation 105PCTHBNR0¢CDC! 3,
400MHz) 8: 1.24 (d, 3H), 3.14 (dd, 1 H)|153 23 (m 2H), 3.40 (dd, 1 H),
3.97 (m 1 H, 4.56 (dd, 1 H, 5.80 (bs, 1 H, 7.10 (s, 1 H, 7.40 (m

2H), 7.55 (m 4H), 7.68 (s, 1 H), 7.81 1 H. LRVS: nlz (TSP+) 416.1,
420.1 [MH+] Preparation 116 15 (2&‘,5‘25?3@%

H 1 m dazol - 4-yl met hyl ) - 3-qyor phadii none . HN NH 0 WO 03/061652 PCT/ | BO3/ 00060
118 A m xture of the protexted/norpholinone of Preparation 53 (500ny,
1.66mmol ), and ammoni um cg W (IV) nitrate (2.59, 4.5mmol) in water (6ml)
and acetonitrile (6m) waR\ red at 40C for 18 hours. Potassium
carbonate (1.5g) was added ¥ the mxture was stirred for 10 mi nutes then

adsorbed onto silica gel. The pKod wa/'s\ by col umm
chromat ography on silica gel usi Qt h r\Il ac nmethanol : di et hyl am ne
(96:2:2 to 80:10:10) and was f pury 4 CQINHmM chr omat ogr aphy on

silica gel using dichloronethanev#t hanol (90:710 t 85:15) to afford the
title conpound, 240ng. 1H NWVR (CD3COD, 400MHz) 6: 3/02- 3.42 (m 4H), 3.78
(m 1 HO 400(m 1 H, 438 (m 1H, 6.75 (s, 1H) 7.78 (s, 1 H. 10

HRVS: i TheHille)cohdibuitidas bblidindd apé9%tyieid fichd the bfdté&eﬁﬁhoﬂ:tf(ohnone of
phol i_.none HN NH O, 15 A m xture

gti tm hgaég’é‘?%%hgﬁ %Erféﬂmvlnadh% p'eéc?’erﬁ@%&fea?ﬂw @sPr(ep@ratm%| ) HaNWR armoni um
30mL
Cor! oB { 1ChC UhBlAS: 890 (0T, 305 2mFLAT 3 BB 18173 87D Ikhi 878, o

(m, 1H), 4.02 (m, 1H), 4.52 (dd, 1H), 5.86 (bs, 1H), 7.18 (s, 1H), 7.37 (m, 2H), 7.50
(m, 4H), 7.62 (s, 1H), 7.80 (s, 1H). LRMS: m/z (ES*) 402, 404 (MH")

Preparations 109 to 114

10 The following compounds of the general structure

were prepared from the appropriate protected morpholinones, following a similar
procedure to that described in Preparation 105.

Prep R Yield | Data

(%)

"H-NMR (CDCls, 400MHz) &: 1.22 (d, 3H),
r 3.08 (dd, 1H), 3.22 (m, 2H), 3.38 (dd, 1H),
109 © 50 |[3.92 (m, 1H), 4.50 (m, 1H), 6.62 (bs, 1H),
7.16 (s, 1H), 7.37 (m, 3H), 7.42 (m, 2H), 7.78
(s, 1H).




pressure. The residue was suspended in a m xture of

di chl or onet hane: net hanol : 0. 88 ammonia (99:1:0.1 by volune) and purified
tw ce by RO mbisn chronat ography on silica gel using an elcatiBesioogerdi ent
of di chl oronet hane: met hanol : 0. 88 annng 6 (90:10:1). The resulting oil was
azeotroped wth diethyl ether to affor he title conpound as a col ourl ess

f oam (-CD30D—400M 6121 {d—3H—3-02—{m—2H- 19
(m 2H)| Prebdo (m 1RH), 4. 36YER "Pqiﬁ 681(3 1 H, 7.54 (s, 1 H.| LRVE:
mz (ESt) 196 [MH+]. 25 [a]|D %) 104.56 (c = 0.19, nethanol) WD 03/061652
PCT/ 1 BOB/ 00060 119 Prepar at]i (Sn 118 tent-ButvI (29)-2-{11

- (t ent - put oxvjcar bony m dazc I‘H4NMR (@Dt‘ljj@l }400Wz)641 .20 (d 3H),

nor phol | necarjpoxyl a I3C-~-0Q0 ~N 0? H3C - CH H3_ Y*' O 0 OdH3 5
A sol ut| on of| the i ndne of ﬁr@%éﬂ%t'ﬁ"@n3l%(m:7%3@4w

di met hy| am n and dij I ( 4 . §2mol )

in acefopdri tiég a@go e?r%gg m%ﬁs ﬁg’ E@Jrs. The

m xt ur e[ was CRR{A der reduee@d, p‘rfda)sswaa(sanw)xﬁé)Zr(esiMl)e?wms

purified by clol chr omat qqgr aph) on sj.lI el _ usi n ut i radi ent

of 10 d| chi orloret bahe: met harlol : 0. 84 rﬁ?bn]fg?% (8@) 31'%@'7%& dg Iﬂp‘

afford fhe tiftle conpound, [96ng. | 00MHz) 8: 1.58 (s 9H)
éﬁ@g% g@@@myl

1.61 (s| 9H),[ 3.04 (dd, 1 H), 3.3 8 (m 3H), 4.05 (m
4.50 (T HE 7,20 ¢S, T H 800

15 Preppration ert - But (éS 6E; glizﬁD;E Eig%qi oi%exyi Iaoixglaii gﬁi%’nyl 1
H i m dagol - 4-|vl yl ) - 6- ngt hyl - | 3.0% ¢dar 1 Bi2ee; 21y, 3039 (dd, et H)CH3 (N
O N YO | H3 44

3.95 (m, 1H), 4.50 (m, 1H), 5.86 (bs, 1H),
11 7.03 (m, 4H), 7.18 (m, 2H), 7.36 (m, 4H),

@)
gum .
\©\ 7.70 (s, 1H). LRMS: m/z (ES*) 364 [MH*]

sticky

"H-NMR (CDCl3, 400MHz) &: 1.23 (d, 3H),
3.10 (dd, 1H), 3.22 (m, 2H), 3.39 (dd, 1H),
3.94 (m, 1H), 4.55 (m, 1H), 5.84 (bs, 1H),
7.20 (s, 1H), 7.39 (m, 3H), 7.42-7.60 (m, 5H),
7.80 (s, 1H).

112' 44

'H-NMR (CDCls, 400MHz) &: 1.22 (m, 5H),
1.40 (m, 4H), 1.70-1.90 (m, 4H), 2.55 (m,

40 | 1H), 8.09 (dd, 1H), 3.21 (m, 2H), 3.38 (dd,
solid | 1H), 8.92 (m, 1H), 4.50 (m, 1H), 6.00 (bs,
1H), 7.10 (s, 1H), 7.27 (m, 4H), 7.74 (s, 1H).
LRMS: m/z (ES*) 354 [MH']

113’




O 0 CH3 4-Di net hyl am nopyri di ne (49nyg,

0.4mol ) and di-tert--butyl

di carbonate (174ng, 20 0.8mmmol) were added to a solution of the

nmor phol i nwoe3bicBz epar ati on 114 (135nyg,
and the m xture was stirred at
showed starting materi al

roomte
remai ni ng,

0.37nmol ) i n acetramiiBo3/doecd 5
rature for 5 hours.
di -tent-but_yl

so134

diti ona!

m),

TLC anal ysi s

di carbopate (87ng, 0 4mml ) was add room
t enper af @ePflor a fURther 1§ Yield 4 Dathe reaction nixture was concent rlat ed
under 2p reduced pressure and(g/ge resi due was purified by colum

chromat pgraphy on silica gel ing ethyl acetate as eluant, to give |the
title cpnpound, 95ngy. LRMS: [Nz V\ﬂ)‘gﬂﬁﬂ@@@CPCIoom&/) QO@@@; 138qm,(ES+) 470
[ MH  Preparatfi or h (2S)12- 6

R) -2-[(fert-but ami nol - zl-ée 122 (¢t BYl)} 5236)(me-3H), 1 68 @n, 1H)

(cycl ohexyl ox ifm dazol -4s yl} OQgH O
CH3 p/|\ NO ure of @er gﬁgpﬁgg?ﬁb?ﬁ%1 (lﬁ-@ I’f"w

Pr epar af 10421 g a2 tthHyrBiagrw@XM)es(Qzl(m,191)56rrm)l) in
t et rahyr of ur ‘ wat er ( was stirred roomt enperat ure
for 18 hours. : on i xtur e r@vé’dbr‘aﬁ@dmldf‘l)n@@ﬂ bédh’dbd priessure
to affofd theg titl e sgpouwnd. 1H N 4

1.00-1.88 (m| 16H, 1.50 (m| 2H) ﬁf@%mzz)%@%gn(?z%kgm%ﬁ (m
2H), 2.P4 (m 1H),330(m H),§ﬂ£)(m 1 H, 400 (m 1 H), 6.63 (d,
2H) , B2 (s 7.00 (g 7.56 (s~ 1 H) LRVS: nfz (ES) 486 [ M H]
15 Prepaﬂa-ft%wonmfe wates(3:3. by yopmq)ma%vmﬁgtne reactiRarSANen - vi j et hvl | - 1

Him dazQI - e
brono conpou

né(dthh\[m%r epar

Wankr 2

et hyl benzeneboroni c acid (154ny,

5

10

15

03rrrm| ),
Preparation 115

tetrakis(tri phenyl phosphi

| gﬁyg@ﬂm@ h%&égg/th? )reéﬁgn;%&lvéamm xture of the

ne)

(2S,6R)-2-{[1-(3'.4'-Dichloro[1,1'-biphenyl]-3-yI)-1 H-imidazol-4-ylimethyi}-6-methyl-3-

morpholinone

The title compound was obtained as a white foam in 63% yield from the protected

morpholinone of Preparation 87 following a similar procedure to that described in
Preparation 105. 'H-NMR (CDCls, 400MHz) &: 1.24 (d, 3H), 3.14 (dd, 1H), 3.23 (m,
2H), 3.40 (dd, 1H), 3.97 (m, 1H), 4.56 (dd, 1H), 5.80 (bs, 1H), 7.10 (s, 1H), 7.40 (m,
2H), 7.55 (m, 4H), 7.68 (s, 1H), 7.81 (s, 1H). LRMS: m/z (TSP*) 416.1, 420.1 [MH*]

Preparation 116

(2S)-2-(1 H-Imidazol-4-ylmethyl)-3-morpholinone

/=N

HN

0

= NH



pal | adi un{0) 78ng, 0.068mmvl) and sodi um carbonate solution (4111, 2M
0.823mmol) in water (1 m) and dioxan (5m ) was heated at 100C for 3 hours.
The coolwo Beemst: on nmi xture was diluted with water (1 OnipPCI/IROS00DEE

m xture was extracted wth ethyl acet (3x1 5ml). The conbi ned organic
extracts were dried (MgSO4) 25 and evapOf ated under reduced pressure. The
crude product was purified by columm chromato raghy 08 Sili (éa r%ell using an
el ution @MH‘iUé%PfHTe Riotecied saerphofinane ehBrepaselion 231500mg, 1.66mrmol), and

d' hl c . . . . H . . . . L d th
fle " CRRARGM ELARTAV) Riklla BB Srhh h Shater @pibgRo BodloritRicier 1 e
1) 2yt sinedd 5ia oot Fatmeatofaedi ) e diogiadi ot (1
2H), 7. 2DIqyRe Wag §tlrredipraﬁ minytes ﬂyerpaéwbsdiqmg siliga 1He E)quRF wes. N -~
NH 0 Ar; ' ' - : : dded t luti f
the. b7 orfso1ated 87 LElAE ErdnTaibafdhton. bl gETBRiRg YA Bilded to solutions o

t et r aki sg¢etatelraetHapiohdigthylamine)(96:2:Radisor{ @) 0f afdyvasOfudther purfigd bypd sodi um
carbonat e sol uti on (295l

2M . 0.593 1), i t 1 di 5m).
The T oactalBRN AN hEkOaBhY RSHiCAHq SonguliehiPEE Tessrmatiaren - 108 a (o
| . ] X W t hyl
acet at o S5 L TEES BEKEmpAR, 24BmiE,  HITR (D08 H0GHHEIERP - Snd
ev?por atﬁ.dzqn?m)rsgm(m ﬂﬂie,_%ooeéml, Thi, 4:.88C{m,mlrl-0)d_6ﬂfs(s4\ﬂgl_a, 158|c(fs,riiH).ed by
colum chr ogr on sili el using an elution gradient o
di chFQroH@%d@&r&iﬂ@?:Q?zéd ni a (9%: 3:0.3to 95:95: 0.5) to afford the

desired products, shown in the following table. Prep R Yield Data (%
"H NMR (CDCl 3, 400MHz) 8: 1.28 (d, 6H), OH3 H3C 2.95 (m 1 H), 3.02 (m
3H), 3.24 (m 2H), 122 63 3.52 (MRregardtiondi7s (m 1 H), 4.00 (m 1 H),

(-)-(2S,6 R)-2-(1 H-imidazol-4-yimethy!)-6-methyl-3-morpholinone

CH,
/=N 9T
HN\)\/;\”/NH
0

15 A mixture of the protected morpholinone of Preparation 55 (1g, 3.2mmol) and
ammonium cerium (1V) nitrate (5.2g, 9.6mmol) in water (20ml) and acetonitrile (30ml)
was stirred at 40°C for 18 hours. The solvent was evaporated under reduced
pressure. The residue was suspended in a mixture of
dichloromethane:methanol:0.88 ammonia (99:1:0.1 by volume) and purified twice by

20 column chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (90:10:1). The resulting oil was
azeotroped with diethyl ether to afford the title compound as a colourless foam,
380mg. 'H-NMR (CD3OD, 400MHz) &: 1.21 (d, 3H), 3.02 (m, 2H), 3.19 (m, 2H),
3.90 (m, 1H), 4.36 (m, 1H), 6.81 (s, 1H), 7.54 (s, 1H). LRMS: m/z (ES*) 196 [MH"].

25 [o)p=-104.56 (c =0.19, methanol)



/ \ 4.12 (t, 2H), 4.44 (m 1 H), 5.92 (bs, 1 H), 6.75 (bs, 1 H), 7.14 (d,
2H), 7.28 (m 3H), 7.50 (m 4H). LRVS: mz (ES+) 404 [MHO H NMR (CDCl 3,
400MHz) 5w03304166m 3H), F 3.26 (m 2H), 3.54 (m 1 H), 2CTGB(3Mo00d H),
123 78 4.00 (m 1 H), 4.15 (t, 2H), 4.44 (m 1 H, 6.06 O / (bs, 1 H),
6.75 (s, 1 H), 7.14 (d, 2H), 7.19 (dd, "9 H), 7.24 (s, 1 H, 7.40 (m 3H),
7.59 (d, 1 H. WO 03/061652 PCT/|B03/ 00060 122 Prep R Yield Data (%

'H NVR (CDCl 3, 400MHz) 6 306(mﬂrsn,ma_tmﬁ&5(m 2H) 3.54 (m 1 H),
3.77 (m 1 5 . _ ]

(bs, 1 H), ‘" ‘ ‘ » :
(m 4H). LRVMS: mz (ES+) 452 [NMbhblirhd‘dHFb_gMS 400|sz) 6: 3.05 (m 3H),
3.26 (m 2H), 3.55 (m H)377(m1H) 400(m1 . 4.17 (t, 2H),

4.45 (m 1 H), 5.96 (bs, 1 67481 ). 709(d 2H), 7.20-7.34
125 66 (m 4H), 7.42 i /%N(dd 1 H).

M croanal ysis found: Cy g2. 77, 02F3: 0. 5H20
requires C, 63.01; H 5.29;: X, | 00NHz) 6: 3.02 (m
3H, G 3.22 (m 2H), 3.50 (m 1H) 374 26 156 4.00 (m 1 H),

4.14 (t, 2H), 4.42 (dd, 1 H), 5.95 (s, 1 H)O 6 4(s 4 H), 7.08 (d, 2H),
7. 19- g 3R so%tio(nn%f tgg) rho%h%ﬁn(gr?é of’L Pwpara{%\{\s 1181 50&5,80)391}%9100

dimethylaminopyridine (3mg) and di-tert-butyl dicarbonate (354mg, 1.62mmol) in

acetonitrile (ml) was stirred at room temperature for 42 hours. The mixture was
concentrated under reduced pressure and the residue was purified by column
chromatography on silica gel using an elution gradient of

10 dichloromethane:methanol:0.88 ammonia (99:1:0.1 to 95:5:0.5) to afford the title
compound, 96mg. 'H-NMR (CDCl3, 400MHz) §: 1.58 (s, 9H), 1.61 (s, 9H), 3.04 (dd,
1H), 3.35 (dd, 1H), 3.78 (m, 3H), 4.05 (m, 1H), 4.50 (m, 1H), 7.20 (s, 1H), 8.00 (s,
1H). HRMS: m/z (ES™) 382.1972 [MH"]

15 Preparation 119
tert-Butyl (2S,6 R)-2-({1-[4-(cyclohexyloxy)phenyl]-1H-imidazol-4-ylimethyl)-6-methyi-
3-oxomorpholine-4-carboxylate
CH

/\N ‘ CH
OO o

O O CH,

4-Dimethylaminopyridine (49mg, 0.4mmol) and di-tert-butyl dicarbonate (174mg,

20 0.8mmol) were added to a solution of the morpholinone of Preparation 114 (135mg,
0.37mmol) in acetonitrile (5ml), and the mixture was stirred at room temperature for 5
hours. TLC analysis showed starting material remaining, so additional di-tert-butyl
dicarbonate (87mg, 0.4mmol) was added, and the mixture was stirred at room
temperature for a further 18 hours. The reaction mixture was concentrated under

25 reduced pressure and the residue was purified by column chromatography on silica
gel using ethyl acetate as eluant, to give the title compound, 95mg. LRMS: m/z



432 [ MH+] H NVR (CDCl 3r 400MHz) 5: 1.25 (d, 6H), H3C~0 2.90 (m 1 H), 3.05
(m 3H), 3.22 (m 2H), 3.44 (m 1 H), 3.75 (m 4H), 4.00 (m 1 H), 127 (
70 4.15 (wWp 03tb1652. 44 (m 1 H), 5.86 (s, 1 H), 6.78 (s, PcHiposdd (d, 1
H, 7.15 (m 4H), 7.35 (s, H3C O3 1 H), 7.44 (d, 2H). LRVE nfz (ESt) 456
[ MNa+] WO 03/ 061652 PCT/ 1 B03/ 00060 12320Prep R Yield Data (% ' H NMVR
(CDCI3 400% .02 (m 3H), 3.22 (m 2H), 3.47 (m 1 H, 3.70 (m 1
H) (B¢ [MHH 4.09 (t, 2H), 4.42 (dd, 1 H, 5.82 128 | / (s, 1 H),
6.74 (s, 1 H, 7.10 (d, 2H, 7.22 (s, 1 H, 7.38 (d, 2H), 7.44 (m 4H).
HRVB: mz 396.147 [MHL ' H-NMR (CDCl 3, 400MHz) 6: 2.35 (2xs, 6H), H3C 3.06

(m 3H), 3.30 (m 2H) 3. 55 (m 1H_1I§gara’$|oi18|g0n 1H, 402 (m 1H, 417
(t, 2H), _ 3 1 6. 78 ( 7.15
(d, 2H, H(1 NRY1 10Ny ) 3rd; 391
[M—lj H-NNR(CDCI3 o/ DRatan 3H), 3.22 (m
§50(m 1 H), T 2H), 130 H3C 62

442(m 1 H, 5.81 (s, 1H, 672’(m 2H) , 7024725( 7H) LRVS: ml z
(ES+) 395 [NMHL \P

A mixture of the protected morpholinone of Preparation 119 (87mg, 0.19mmol) and
lithium hydroxide (24mg, 0.56mmol) in tetrahydrofuran (0.5ml) and water (1ml) was
stirred at room temperature for 18 hours. The reaction mixture was evaporated

10 under reduced pressure to afford the title compound. 'H-NMR (D20, 400MH?2)
8: 0.60 (m, 2H), 1.00-1.38 (m, 16H), 1.50 (m, 2H), 1.70 (m, 2H), 2.58 (m, 1H), 2.80
(m, 2H), 2.94 (m, 1H), 3.30 (m, 1H), 3.82 (m, 1H), 4.00 (m, 1H), 6.63 (d, 2H), 6.82 (s,
1H), 7.00 (d, 2H), 7.56 (s, 1H). LRMS: m/z (ES’) 486 [M-H]

15 Preparation 121,
(2RS)-2-({1-[2-(4'-EthyI[1,1'-biphenyl]-4-yl)ethyl]- 1 H-imidazol-4-yl}methyl)-3-
morpholinone

o)

A mixture of the bromo compound of Preparation 98 (250mg, 0.69mmol), 4-

20 ethylbenzeneboronic acid (154mg, 1.03mmol), tetrakis(triphenylphosphine)-
palladium(0) 78mg, 0.068mmol) and sodium carbonate solution (411pul, 2M,
0.823mmol) in water (1ml) and dioxan (5ml) was heated at 100°C for 3 hours. The
cooled reaction mixture was diluted with water (10ml), and the mixture was extracted
with ethyl acetate (3x15ml). The combined organic extracts were dried (MgSQO,)

25 and evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel using an elution gradient of



1H- NMR (CDCI 3, 400MHz) 8: 1.04 (t, 3H), 2.55 (q, 2H), 3.01 (m 3H), 3.22

(m 2H), 3.48 CH3 (m 1 H, 3.72 (m 1 H, 3.98 (m 1 H, 4.10 (t, 131 52
2H), 4. 42wOdd/jo65H), 6.10 (s, 1 H), 6.74 (s, 1 H), 7.06 (d1/1Béyqo060. 10 (d,
1H, 719 (m 3H), 7.25 (m 3H). Mcr g;rmal ysis found: C, 70.93; H, 7.15;
N, 10.39. C24H27N302; H20 requires C, 74, H 7.17; N, 10.31 % WO

03/ 061652 PCT/ 1 BQO3/ 00060 124 Preparation 132
( 2RS) - 2- fichiqrpmestyans: medhanal:05% germeNia {9941;0. it §8:%0-9) 19 afford the title

e 1) SR o0, et oflalit 9 OB RECHI

2. 380! BH)3.22¢h2H)| Bt (o, (MY, B.ED(In WIS, 66 () 1HASA 0L 284), 442 (HC f or
18 hours. TLC anal ysis showed starting materlal remsu ni n so additi onal
ammoni um! E&rd-8eh(p$ VBthGt?QI(?e 1Hb56:68, (d;l_zm.n?@g) Myt he mi xture
was tirred for a further 3 hours at 40C. The mxture was concentrated
under reduced pressure and azeotroped wth nethanol. The crude product was
pre-adsorbed onto 10 silica gelPrpdrationsi12Xtot y8ce by col unm chronmat ogr aphy
on silica gel using an elution gradient of dichloronethane: net hanol : 0. 88
amonia (99:1:0.1 to 95:5: 0.0 afford the titl onpound, 370ng. 1H NWR

(CDCI 3, 400VHz) (m xture iszfﬁr”s) 803.00 (m 1 H, 3.23 (m

2H), 3.50 (m 1 H), 3.74 (m ' N HJ 444 (m 2H), 4.62 (d, 1
H, 5.98 (bs, 1 H), 6.26 (m 15H) 6. 42 Hy®6. 75 (2xs, 15 1 H),
7.40 (2xs, 1 H. LRVMs: nmlz (ES+) 300, 302 [M-|+] Prieparati on 133

(-)-(29)-2-{[1-(2-Cycl ohexylethyl)-1 H i m dazol - 4-\R| met hyl | - 3- mor phol :
[ _ _ . : ; : -
g(r)lgewat eAN/I rl%ly\?glroeg (gﬁ-@é@%,n{g%rﬁﬁ{dl)%&e Ydddt td ibtidee e SoRg™o!)
compound of Preparation 98 (180mg, 0.49mmol) tetrakis(triphenylphosphine)-

10 palladium(0) (56mg, 0.051mmol) and sodium carbonate solution (295ul, 2M,
0.593mmol) in water (1ml) and dioxan (5ml). The reaction mixtures were heated to
100°C for 4 hours, then allowed to cool. Water (15ml) was added, and the mixtures
were extracted with ethyl acetate (3x15ml). The combined organic extracts were
dried (MgSO,) and evaporated under reduced pressure. The crude products were

15 purified by column chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (97:3:0.3 to 95:5:0.5) to afford the desired
products, shown in the following table.

Prep R Yield | Data
(%)
oH, "H-NMR (CDCls, 400MHz) &: 1.28 (d, 6H),
H,C 2.95 (m, 1H), 3.02 (m, 3H), 3.24 (m, 2H),
3.52 (m, 1H), 3.75 (m, 1H), 4.00 (m, 1H),
122 63

4.12 (t, 2H), 4.44 (m, 1H), 5.92 (bs, 1H), 6.75
(bs, 1H), 7.14 (d, 2H), 7.28 (m, 3H), 7.50 (m,
4H). LRMS: m/z (ES*) 404 [MH*]
'H-NMR (CDCls, 400MHz) &: 3.04 (m, 3H),
F 3.26 (m, 2H), 3.54 (m, 1H), 3.76 (m, 1H),

123 D\ 78 | 4.00 (m, 1H), 4.15 (t, 2H), 4.44 (m, 1H), 6.06

cl (bs, 1H), 6.75 (s, 1H), 7.14 (d, 2H), 7.19 (dd,
1H), 7.24 (s, 1H), 7.40 (m, 3H), 7.59 (d, 1H).




solution of the conpound of Preparation 60 (181 ng, 0.44mmol) in
acetonitrile (1 m) and the mxture was stirred at 40C for 18 hours. TLC
anal ysi s wbhasmdiest arting material remaining, so additi on®@CTaBoawwemm ceri um
(I'V) nitrate was added (250ny, O. 46mTq§é and the m xture was stirred at
40C for a further 5 hours. The m xture was partitioned between

di chl ormmwﬁwmm aci d
(1 g in E(ﬁ%OJs sodifim bi calr KiHgt eD?tﬁoml), and the phases were separated.

The organic |ayer was dried [(Ng§O4) and evaporated under reduced WO
03/0616%2 PCT/| B03/00060 125 ressure The crude product was purified by

col um ¢hr omat Jgraphy on si Il ca gel'H- ngcnmﬁuoowmm @: 3cbee(rh, BH),
di chl or onet hane rrethanol 88 ammonia (100:0:0 to 94:6:0.6 to afford t he

title conpound um 8025’ (%ﬂb&@é&(ﬁmm)dﬁ ),0. 97| (m

. BB R o v

H, 3.78 (194 1
H, 6.76 (s, 1H. (bajvm)rﬂ27(§sm7292(on,z_l-mm]24([sa|n =

-60. 01, |(c = 0] 05, met hanol Prepar i_on
(2RS)-24(f1-[(REZ)-3-[1, 1' - B pheny| | JVFrEéiQ'&I-BngMmﬁH) LRMS: m/z

H i m dazol - 4-y| } net hyl ) - 3- npr phol |(rE?°r A m xture of the brpno
conpound _of Preparation 132 |(185 gérsmmNa 4- bi phenyl boroni ¢ _acid

(183nmg, |0.925no1), tetrakis|tri phemyNmem)ztpeMl-az)lam(@B (;ﬁ53|(|72rrg
0. 062nmml ) and| sodi um car bonfate (7 di oxan

3ml
(6ml) was heatfd at 100C for| 3 hour gget(ﬁbﬁ"l)o%ﬁ%d”hn"d" p§r7f if‘ébl bet lveen

wat er (20ml) apd ethyl acetate (20 €4S [ he
aqueous | phase 4 W th n‘ﬂ%o m&?e aﬁﬁq% 4$§I3'ﬂéaloﬂbl ned
or gani c |extrac ( SOM(bsanld) S2H (s, a1t+@d7w9j(if 2H)(ned7 Baessur e.

bofng ael ot it Sh%M Al TR 2ol Tt 46,

usi ng an el uti

(99:1:0]1 to 98:2:0.2) to afford tlhgy sqa f
100ny. 1H NMVR (CDCI 3, 400MHz) (mi Xt ure M'émgg'g gﬁpgnlasgrrg??ﬁg’ B.GO (m 1

H. 3.22 (m 29, 3.54 (m 1 H, 3N,59461C53Hd)3N3@2R3fD5Hﬁoqu)'eS@-,44 m 1
H, 4.62 (m 1|H, 4.78 (m 1 H), 563?81;|§;§.§9§§ff5‘.58’°/ﬁ')’ 5.93 (bs,
'H-NMR (CDCls, 400MHz) 8: 3.02 (m, 3H),

cl 3.22 (m, 2H), 3.50 (m, 1H), 3.74 (m, 1H),
4.00 (m, 1H), 4.14 (t, 2H), 4.42 (dd, 1H), 5.95
(s, 1H), 6.74 (s, 1H), 7.08 (d, 2H), 7.19-7.35
cl (m, 5H), 7.42 (s, 1H). LRMS: m/z (ES*) 430,
432 [MH"]

"H-NMR (CDCls, 400MHz) &: 1.25 (d, 6H),

0 2.90 (m, 1H), 3.05 (m, 3H), 3.22 (m, 2H),
3.44 (m, 1H), 3.75 (m, 4H), 4.00 (m, 1H),

127 70 | 4.15(t, 2H), 4.44 (m, 1H), 5.86 (s, 1H), 6.78
(s, 1H), 6.92 (d, 1H), 7.15 (m, 4H), 7.35 (s,
HC” > cH 1H), 7.44 (d, 2H). LRMS: m/z (ES") 456
[MNa*]

126 56

H,C




25 1 H),

6.54, 6.66-6.80 (2xm 2H),

7.23-7.60 (m 1 OH).

LRVS: mz (ES+)

374 [MHO WD 03/061652 PCT/ |1 B03/00060 126 Preparations 135 to 137 The

f ol | owi ngwoaapewsnzis of gener al
the brom de of Preparation 132 and the

following simlar procedures to that d
1H- NVR (CDCL3 400MHz)

Yield

af a

(0

str

ucture o R N NH
ggpropri ate boronic 5 acid,
&€eribed in Preparation 134. Pr
(my'rllrp of

3.00 (m
white 3
5.75 (b

3.20 B5 3.35
1 H, 4.42 (m
5.82, 6.30 (

(Yield|
i)

“@-O-l'—'FB—t—l’—l—C—l-—S—O—lIE—I’-
Pata’ 50 (m 1 H),

3.62(m 1H,
, 4.62 (m 1 H, foam4.78 (m 1
1H,

6.57, 6.78 (2xm 2H), 7.18-7.

]
H)
98

% O wemraBmy@pex ed from

ep R
s) 8:
35

0=

(m

10H). L
geonet r
(m 1 H)
6.18 f
OH). LR
geonet r
3.75 (m
ccl " o'

, 4.00
bam ( 2X

VS 0Bl z

C Isoners)

1H,

z (ES+) 374 [N

C |somers) 8: 2.98 (

1361 whi

e

137

T 1Py
dd, 1[H
te 1 F

f
NWF( (Z@E‘Cﬁ, jféi@lgMi;B 3'02><(hw31-l)0|_|)

1)3221(m22I(-I)n3 47 kg, 1 53.7prﬂn k), 5.6

Ll (5% 08 4 Bz BB 48

s, ﬂ-l)2@ 7606, 3H057 10 20K, 2230s(m
) 2H§'944 (4. O
396.147 [MH']

129

36

'H-NMR (CDCls, 400MHz) &: 2.35 (2xs, 6H),
3.06 (m, 3H), 3.30 (m, 2H), 3.55 (m, 1H),
3.78 (m, 1H), 4.02 (m, 1H), 4.17 (t, 2H), 4.46
{dd, 1H), 5.83 (bs, 1H), 6.78 (s, 1H), 7.15 (d,
2H), 7.21 (d, 1H), 7.30 (m, 3H), 7.53 (d, 2H).
LRMS: m/z (ES*) 391 [MH"]

130

H,C

62

'H-NMR (CDCls, 400MHz) 8: 2.20 (s, 3H),
3.02 (m, 3H), 3.22 (m, 2H), 3.50 (m, 1H),
3.75 (m, 1H), 4.00 (m, 1H), 4.10 (m, 2H),
4.42 (m, 1H), 5.81 (s, 1H), 6.72 (m, 2H),
7.02-7.25 (m, 7H). LRMS: m/z (ES*) 395
[MH"]

131

CH,

52

'H-NMR (CDCl3, 400MHz) 5: 1.04 (t, 3H),
2.55 (q, 2H), 3.01 (m, 3H), 3.22 (m, 2H), 3.48
(m, 1H), 3.72 (m, 1H), 3.98 (m, 1H), 4.10 (t,
2H), 4.42 (dd, 1H), 6.10 (s, 1H), 6.74 (s, 1H),
7.06 (d, 2H), 7.10 (d, 1H), 7.19 (m, 3H), 7.25
(m, 3H). Microanalysis found: C, 70.93; H,
7.15; N, 10.39. C24H27N302;H,0 requires C,
70.74; H, 7.17; N, 10.31%.




foam4.80 (m 1 H, 578 (bs, 1 H, 5.84, 6.38 (2xm 1 H), 6.62-6.85 (m
2H), 7.30-7.82 (m 8H). LRMS. nlz (ES+) 348 [MH#] 1 = isolated w thout

col um chwomatwewsaphy WO 03/ 061652 PCT/ | B0O3/ 00060 127 Pr egarigoi/ancol38
(2RS)-2-({1-[(2EZ) - 3- (4- Bronophenyl ) - Z-Qﬁopenyl -1

H i m dazol - 4-yl } met hyl ) - 3- nor phol i noné Br O -NNH NO 5 The title
conpound was obtained in 42%vyield fromthe conpound of Preparation 67 and
4- br omobenzenebor oni ¢ aci d fol | owiB{gParioR 132 dure described in Preparation

5 b RS At Bror 25164, ARIBRI)-38norbh

H . 4.59-4.79 (m 2H), b5.89, 6.22 (2xm 2H), 6.40, 6.62 (2xm 1 H), 6.72,

6.78 (2xs, 1 H, 7.06 (d, 1 %Zlﬁﬁ )l@:(\jd, 1 .38-7.58 (m 3H). LRMS:
mz (TSP+) 376.1, 378.1 [MHl Pre Atio
(2RS)-2-({1-[(2EZ)-3-(4' -Methyl [1, 1" - b [“5*-2-propeny||-1

H i m dazol -4 yl }nmet hyl)-3-norpholinone H3C /=N|NH 15 O A mxture of the
brono conpound of Preparation 138 (132ny, 0.35ml), 4-

met hyl benzeneboragnic acid (72nmg, 0.53nmol tetraki s(triphenyl phosphi ne) -
pal | adi ufBXYrEREMMmOD ewurar(b‘g))sratram%%mfbﬁamqlmo@ ,th%gm@pggﬁwﬁm ) in

wne 58 phrgnarafon 8716, 2 3bmiRAIn SleionfriB T S0M RPuaRE i GRS biRad B O
| ayers wg0C faret@hatied. TICaraiysi®siowbd startiag neaterialaeathiminghsebladitionakt at e

(1 Or) and the conbined org{ani c extracts were dried (I\/gSOfL) .and
evapor at 8MeRem ¢arne gyY) nitrate (650mg, 1.19mmol) was added and the mixture was

stirred for a further 3 hours at 40°C. The mixture was concentrated under reduced

pressure and azeotroped with methanol. The crude product was pre-adsorbed onto
10 silica gel and purified twice by column chromatography on silica gel using an elution

gradient of dichloromethane:methanol:0.88 ammonia (99:1:0.1 to 95:5:0.5) to afford

the title compound, 370mg. 'H-NMR (CDCl3, 400MHz) (mixture of geometric

isomers) &: 3.00 (m, 1H), 3.23 (m, 2H), 3.50 (m, 1H), 3.74 (m, 1H), 4.00 (m, 1H),

4.42 (m, 2H), 4.62 (d, 1H), 5.98 (bs, 1H), 6.26 (m, 1.5H), 6.42 (d, 0.5H), 6.75 (2xs,
15 1H), 7.40 (2xs, 1H). LRMS: m/z (ES™) 300, 302 [MH"]

Preparation 133
(-)-(28)-2-{[1-(2-Cyclohexylethyl)- 1 H-imidazol-4-yllmethyl}-3-morpholinone

o)

20 Ammonium cerium (IV) nitrate (482mg, 0.88mmol) and water (1ml) were added to a
solution of the compound of Preparation 60 (181mg, 0.44mmol) in acetonitrile (1ml)
and the mixture was stirred at 40°C for 18 hours. TLC analysis showed starting
material remaining, so additional ammonium cerium (IV) nitrate was added (250mg,
0.46mmol) and the mixture was stirred at 40°C for a further 5 hours. The mixture

25 was partitioned between dichloromethane (75ml) and a solution of ethylenediamine-
tetraacetic acid (1g) in aqueous sodium bicarbonate (30ml), and the phases were
separated. The organic layer was dried (MgSQ,) and evaporated under reduced



pressure. The residual yellow oil was purified by colum chromatography on
silica gel using an elution gradi ent of dichloronethane: nethanol : 0. 88
amoni a (@9.0b00165225 to 98:2:0.2) to afford the title conpourBoz®oed Whit e
foam 77ng. 'H NWR (CDCI 3, WD 03/06165 CT/ 1 B0O3/ 00060 128 400MHz)

(m xture of georretricisorrers) 8: 2.38 XS, 3H) 300(m 1H) 325(m
2H), 3.54 (m 1 , 3.75 , 4,00 62 (m 1
H), 4. 78P1efpurey e%“ﬁ*@P’@'@&“@?ﬁH”f@Fﬂ)by @'5‘5‘“ @re@laéowepbmmsﬂmgew 22

E?Rsf b ‘i%’i& ?{‘2%@%5?@41 @qug%ﬂtﬁ ﬁle)tp%ﬁ dp@%mﬁoﬁra‘?@ap Hpeg 140

H-i m daz®4:.6:0.6) ’boaffm’dhhélltlécmmpmmid asnalsac@ gdim, 80rdg NHNNMR(CDCls, i xt ur e
of the brono conpound of Preparation 138

o o obe‘?%%’gbéo(?r% (o 20 SO A D (e QF A fiqméﬂqms%m ne) -

al | Jind. f I o) C t 0 2M

b 70rgiol 3 oo AR Une S ot 380 foptEneby S FHIEAARInt U, B AR 1. 3

hours. T8.%6 (8 atH .88 d ERMS:img 28R, 1 ni fige =B0WM Q&C(GBTl)
addi ti onal AS ’25 )c/hl org%menebor oni c (raTgFgT)(Zl rr%mqg 1gﬂmml) anp)(

t et r aki SPEtMaR®ENyY| phosphi ne) - pal | adi um(0) (15ny, 0.013mml) were added,

and the m xture was stirred-at 100C for a further 6 hours. The cool ed
reaction mxture was partitioned between water (1 On) and ethyl acetate
(20n) and the |ayers were separ aifrdpariionad@d4eous phase was extracted with
et hyl acet3g e ( were 20 ﬂl’l ed

(MySt9) aneRSallEa2 kb “Biphenyl-Asyle-bropenvilei imidazold-yilmathy:s-

purified by coI um chrorrat ography % h I egel usi ng
di chl or onet hane: net hanol : 0. 88 a .2) as eluant to afford the

title conmpound as a solid, 60ny. lH-NIVR(CDCI 3i 400MHz) (m xture of
geonetric isoners) 8: (m 1 H, 327 (m 2H), 3.57 (m 1 H, 3.78 (m
1H, 402 (m1H, 4.4 (m 1 H, 4.65, 4.79 (2xd, 2H), 5.82, 6.32 (m
1 H, 6.18 (bs, 1 H), g% (2xm 2H),

o/\\

/:N NH

@)

A mixture of the bromo compound of Preparation 132 (185mg, 0.62mmol), 4-
biphenylboronic acid (183mg, 0.925mmol), tetrakis(triphenylphosphine)palladium(0)

15 (72mg, 0.062mmol) and sodium carbonate (78mg, 0.74mmol) in water (3mi) and
dioxan (6ml) was heated at 100°C for 3 hours, then cooled and partitioned between
water (20ml) and ethyl acetate (20ml). The layers were separated and the aqueous
phase was extracted with ethyl acetate (10ml). The combined organic extracts were
dried (MgSO,) and evaporated under reduced pressure. The crude product was

20 purified by column chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (99:1:0.1 to 98:2:0.2) to afford the title
compound as a white foam, 100mg. 'H-NMR (CDCls, 400MHz) (mixture of
geometric isomers) 6: 3.00 (m, 1H), 3.22 (m, 2H), 3.54 (m, 1H), 3.75 (m, 1H), 4.00
(m, 1H), 4.44 (m, 1H), 4.62 (m, 1H), 4.78 (m, 1H), 5.80, 6.26 (2xm, 1H), 5.93 (bs,

25 1H), 6.54, 6.66-6.80 (2xm, 2H), 7.23-7.60 (m, 10H). LRMS: m/z (ES*) 374 [MH"]



7.30 (d, 1 H, 7.39-7.79 (m 8H). LRVs: nmlz (ES) 430 [WMWa+] WD 03/061652
PCT/ 1 BO3/ 00060 129 Preparation 141

(2RS) - 2- (WO-0B(BE6E) - 3- (2' ,5' -Difluoro[ 1, 1' - bi phenyl | -4-yl ) P2aaBopeow | - 1
H i mi dazol - 4- vl } et hyl) - 3- nor phol i nong /I FF'" /I=NNH O 5 The title
conpound was obtained from the conpoun 26+ Preparation 138 and 2,5

di f1 uor obenzeneboronic acid foll ovm n the rocedure described in

Preparation 140. 1 H NWR (CDCl e of geonetric isoners) 8:
3.02 3.78 1 , 4.00 1 :
4. 45 Enmlﬂfet%"m@ §§ ET(Y]B “I@ofg} %a%?ﬂmﬁg 5.82,(25”.36 (H)m 1 H),(g].14 (H%)s,
1 H, 6.58, 6.79 (2xm 2H), 7.00 (m 1 H, 7.1 10 2H), 7.32 (d, 1 H),

7.40-7.70 (m 4H). LRVS: mz (ES+) 432 [M\la+]OPrep ration 142 tent-Butyl
(2RS) - 2-[ 2- (di net hyI am no) eghoxyl - 3- (/1'— 1 H NHi dazol - 4-yl ) propanoat e
?H3 H3C-\_ /-, N O~~N CH3 15 A m xture of the

al kene of Prepar ation 44 (650ny, 2.01 % pal | adi um on char coal
(Degussa(r) 101) (60ng) in ethanol (20nl) was hydrogenated at 50C and 60

psi (410grd Rfjéb'arﬁé fl*b?ﬁ”iﬁe brd#hide 1 'F3ep éﬁ‘a’ﬁbﬁﬁ Z‘é‘%rrﬁifrHé z J%rgﬁnél'ér 3818 hic

Arbocel (r) a e filtrate was evaporate e pressure. The
resi dbe aeid, followingsintilar prateduties to Mldegcmﬂqnmlﬂrwamum\ 4. using an

el ut i onrgfagdhert—of—ethyH—20—jgeetgtediethy-amrerethanel—166:-0-0—+0

07:1.5: L F8%Pt|o afford the ti|t "ELQHAANd,  502mg. 1K NVR (CDCl 3, 400NHz) 8:
0.92 (t| 3H),[ 1.42 (s, 9H), (13F (m 2H), 2.21 (s, 6H), 2.48 (t, 2H),
2.90-3.03 (m{2H), 3.42 (m 1 H) 1370 (m 1 H) 3.80 (t,_2H,  4.08 [(m 1
H, 6.7p (s, |1 H, 7.37 (s, |1 H. |LRNSMR{GDCRSAOPMEZS (mixtie+df WO 03/|061652

PCT/ 1 BOB/ 000680 130 geometric isomers) &: 3.00 (m, 1H), 3.20-

O 36 |3.35 (m, 2H), 3.50 (m, 1H), 3.62 (m, 1H),

135 O white | 3.98 (m, 1H), 4.42 (m, 1H), 4.62 (m, 1H),
foam | 4.78 (m, 1H), 5.75 (bs, 1H), 5.82, 6.30 (2xm,

1H), 6.57, 6.78 (2xm, 2H), 7.18-7.58 (m,

10H). LRMS: m/z (ES*) 374 [MH"]

'H-NMR (CDCls, 400MHz) (mixture of

! geometric isomers) &: 2.98 (dd, 1H), 3.22 (m

41 | 2H), 3.50 (m, 1H), 3.74 (m, 1H), 4.00 (m,
136" O white | 1H), 4.42 (m, 1H), 4.54 (m, 2H), 5.66, 6.18
foam | (2xm, 1H), 5.82 (bs, 1H), 6.50-6.72 (m, 2H),
7.22-7.42 (m, 10H). LRMS: m/z (ES") 396
[MNa™"]
"H-NMR (CDCl3, 400MHz) (mixture of
geometric isomers) &: 3.00 (m, 1H), 3.20-
51 |83.35(m, 2H), 3.50 (m, 1H), 3.75 (m, 1H),
137 white | 4.00 (m, 1H), 4.44 (m, 1H), 4.64 (m, 1H),
foam | 4.80 (m, 1H), 5.78 (bs, 1H), 5.84, 6.38 (2xm,
1H), 6.62-6.85 (m, 2H), 7.30-7.82 (m, 8H).
LRMS: m/z (ES™) 348 [MH"]
1 = isolated without column chromatography




Preparation 143 tert-Butyl (3S)-3-{(1

RS) - 2-tert - but oxy-2-oxo-1-[(1-propel -1 Himdazol - 4-

vl ) met hyl wetoboxip2 1- pyrrol i di necarboxylate O CH3 ~O 1 __ @da3/1B03/46860 H 3 /, N
ON/ OCH3 )<CH3 0 CH3 5 A mxture 3% t he al kene of Preparation 45
(1.19g, 2.83mmol) and Degussa(r) 101 {al yst (120ng) in ethanol (12nl)

was hydrogenated at 50C and 60 psi_ (41 CkPa for 18 hours. TLC analysis
showed starting material renaini ndfl@ﬂé@m!i_{gﬁanal catal yst (120ng) was
added and t(%ﬁ%i:ﬁ(h#l @#;;EX@@ BREN 3L @9 2 niBarol-4-FHNEBRY - éor a
further 48 Tet (1), thne 19

catal yst was washed with ethanol, anerphb#nemebi ned filtrates were

evapor at ed under reduc;d pressure. The residual oil was purified by colum
chromat ogr aphy on silica&'™\gel.using ethyl acetate as the eluant to afford
the title conpound as a col ess oil, 227ny. (CDCI 3, 400MHz) S
0.92 (t, 3H, 1.42 (m 18 9 (m 2H) 00 30(,% 2.80-2.95 (m
1 H, 3.00-3.48 (m 5H), 3.3 4/05- 6.75 (m 1
H, 7.50 (m 1 H. LRVMS: mz (ES+ p i on 144
(2RS)-2-{[1(3 [1,1'-Biphenvil-4-vlpropvl)-1 o)

H i m dazol - 4-yl | net hy I(}l 3-nmorpholinone O1 -NNH O 20 A mxture of the
al kend oifhprttﬁgaqommwn was cbtaingd Im%wmﬁﬁ;orarthe pegwpesadrof Prepatationl 6/t

hourD) R 4EMoterZEhendfihic HEANRIRARRG Ind broti, PR deSER i Frbidlon O ©
Degussa(u34mﬂkﬂmmﬂ(cbblfqﬁowﬁ@§/(ﬁﬂ%9e oﬂ-ééoﬁa@ﬂncpn@bmek‘é)ts (3200w, WAy, dded
and the m xture was drogenated for a further

(m, 2H), 3.54 (m, 1H) .76 (m, 1H), 4.00 (m, 1H), 443 (m, 1H), 4.59-4.79 (m, 2H),

5.80, 6.22 (2xm, 2H), 6.40, 6.62 (2xm, 1H), 6.72, 6.78 (2xs, 1H), 7.06 (d, 1H), 7.19

10 (d, 1H), 7.38-7.58 (m, 3H). LRMS: m/z (TSP*) 376.1, 378.1 [MH']

Preparation 139
(2RS)-2-({1-[(2E2)-3-(4'-MethylI[1.1'-biphenyl}-4-yl)-2-propenyl]-1 H-imidazol-4-
ylimethyl)-3-morpholinone

9
QO

= N /
15 0
A mixture of the bromo compound of Preparation 138 (132mg, 0.35mmol), 4-

H,C

methylbenzeneboronic acid (72mg, 0.53mmol), tetrakis(triphenylphosphine)-
palladium(0) (50mg, 0.04mmol) and sodium carbonate (270ul, 2M, 0.58mmol) in
dioxan (6ml) was heated at 100°C for 1.5 hours. The cooled reaction mixture was
20 partitioned between water (20ml) and ethyl acetate (20ml) and the layers were
separated. The aqueous phase was extracted with ethyl acetate (10ml) and the
combined organic extracts were dried (MgSQ,) and evaporated under reduced
pressure. The residual yellow oil was purified by column chromatography on silica
gel using an elution gradient of dichloromethane:methanol:0.88 ammonia (99:1:0.1
25 to 98:2:0.2) to afford the title compound as a white foam, 77mg. 'H-NMR (CDCl3,



hours. The reaction m xture was filtered through Arbocel (r), the catal yst
was washed w th ethanol, and the conbined filtrates were evaporated under
reduced pwesswsws2 The residue was purified by col um chr ecatiBgy@péyy on
silica gel using an elution 5 gradi ent g di chl or onet hane: met hanol : 0. 88
ammoni a (99: 1: 0. 1 to 98:2:0.2) to affo? the title conmpound as a

col ourl ess oil . 1IH- NWR (CDCl 3, 400N+%2 8: 2.10 én] ZEB, 2.61 (t,
2H) 3. 040QMHiz) imwureaofﬂ?%ﬂ?mgﬂﬁomersaté 2:38 (Bxpy 3HE 30 (my, TH),13.254mge (t

4.0 0

7 30y s s 1A TE T hoguR 543 (g 4P 428
10 Pr epat Hj,i 578, 6.28 (EnmJ,EGi 8158, 6B8-6:801@xmo2PHLUNAL (of, IHNFr38-7.66r( m;ture R
INNH O0_ were.p a} fromthe appropri ate al kenes, followi ng simlar
procedur@%‘)td—ﬁMétmleﬁe)s%ﬁa IME Y n Preparation 144. Prep R Yield Data (%
1H NVR (CDCl 3, 400MHz) 8: 2.17 (m 2H), 2.68 (t, 2H), 3.02 (m 1 H), 3.24
(m2,350145170(m1|—|) 3.74 (m 1 H, 3.90 (t, 2H), 4.00 (m [/ 1
H, 443 (m 1 H) 6. 50 (bs 1 H, r@gﬁﬂat(oen,mm—l) 7.16 (d, 1 H, 7.32-7.48
(m 7H), (d . (ESt (‘(IEPCI. 410 ) 8:
1.82 (m ‘ M TORENYMAT F-HNIEAZO 1 (m
1 H, 360377(m 3H) 399 (rﬁbt ||_-gmd}ﬁg|,r(dﬁell—|) 5.82 (bs, 1 H), 6.55
(s, 1 H, 7.20 (m 7H, 7.38 (m%%—m%m? (ES+) 398 [MHL WO
03/ 061652 PCT/ |1 B0O3/ O 32 Prep RYield Data (9

o’ )

/———N NH

0O

10 A mixture of the bromo compound of Preparation 138 (100mg, 0.27mmol), 4-
chlorobenzeneboronic acid (63mg, 0.4mmol), tetrakis(triphenylphosphine)-
palladium(0) (31mg, 0.027mmol) and sodium carbonate solution (400ul, 2M,
0.79mmol) in ethanol (1ml) and toluene (4ml) was heated at 100°C for 3 hours. TLC
analysis showed starting material remaining, so dioxan (3ml), additional 4-

15 chlorobenzeneboronic acid (21mg, 0.13mmol) and tetrakis(triphenylphosphine)-
palladium(0) (15mg, 0.013mmol) were added, and the mixture was stirred at 100°C
for a further 6 hours. The cooled reaction mixture was partitioned between water
(10ml) and ethyl acetate (20ml) and the layers were separated. The aqueous phase
was extracted with ethyl acetate (10ml) and the combined organic extracts were

20 dried (MgSO,) and evaporated under reduced pressure. "The crude product was
purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (98:2:0.2) as eluant to afford the title
compound as a white solid, 60mg. 'H-NMR (CDCls, 400MHz) (mixture of geometric
isomers) 6: 3.02 (m, 1H), 3.27 (m, 2H), 3.57 (m, 1H), 3.78 (m, 1H), 4.02 (m 1H), 4.47

25 (m, 1H), 4.65, 4.79 (2xd, 2H), 5.82, 6.32 (m, 1H), 6.18 (bs, 1H), 6.57, 6.82 (2xm, 2H),
7.30 (d, 1H), 7.39-7.79 (m, 8H). LRMS: m/z (ES") 430 [MNa']



H NMR (CDCl 3, 400MHz) 6: 2.10 (m 2H), 2.38 (s, 3H), 2.61 (t, 2H), 3.02
(dd, 1 H), 3.23 (m 2H), 3.50 (m 1 H), 3.75 (m 1 H), 3.83 (t, 147 _ 65
2H), 4.00womz/odesh, 4.42 (m 1 H), 5.82 (bs, 1 H, 6.77 (2crhBbdoooso 19 (m
4H), 7.38 (s, 1 H), H3C 7.45 (m 4H) VB: rrlz(ES+) 412 [MNa+] 1H NMVR
(CDCI 3i 400MHz) 8: 2.10 (m 2H), 2601% 302(dd 1 H, 3.25 (m

2H), 3.50 (m 1 H), 374(m 1 3.85 , 4.00 (m 148 - 57 1 H),
4.42 (m 1 H), 6.05 (bs, 1 H), 67&@@_@@:&_719(d 2H), 7.38 (m 3H),
(7ﬁ1452|(-0m 460519 (1 A : . 35 uo M h AN (oY Aer el s;"“ frofs. 2 08
3.74 (m 1 H, 3.8 (t, 2H), 4| -3 Arpholin 4.42 (m 1 H), 6.00 (bs,
1 H, 6.75 (s, 1 H, 6.96 (m 1H§ 705Em 2H), 7.20 (d, 2H), 7.38 (s,
1 H), 7.42 (d, 2H). LRWVE: ES+) 434 F [MNal 1H NMWR (CDCI 3, 400MHz) 6:
2.20 (m 2H), 2.78 (t, 3.06 (dd, 1 H), 3.30 (m 2H, 3.54 (m 1 H,
3.75 (m 1 H, 3.90 N 4.03 (m 150 70 1 H), 4.48 (m 1 H), 5.89 (bs,
1 H, 6.78 (s, 1 H, 7.28 (d , 7.39 (s, 1 H, 7, (m 2H), 7.59 (s,
1H, 7.80 (m 3H). LRMS: mz 372 [ MNa+] 1 =@sol afed wi thout colum
chromat ography |- j- Preparat FN NH

(2S, 6R) - 4- (4- Met hoxybenzyl) 6- 1 n(2-pyri oh -1

/1 00060 3

Yy
H i m dazol -4-yl I methyl }-3 WO 03/ 061652 P A

5 The title compound was obtained from the compound of Preparation 138 and 2,5-
difluorobenzeneboronic acid following the procedure described in Preparétion 140.
'H-NMR (CDCls, 400MHz) (mixture of geometric isomers) &: 3.02 (m, 1H), 3.28 (m,
2H), 3.57 (m, 1H), 3.78 (m, 1H), 4.00 (m, 1H), 4.45 (m, 1H), 4.63 (d, 1H), 4.79 (d,
1H), 5.82, 6.36 (m, 1H), 6.14 (bs, 1H), 6.58, 6.79 (2xm, 2H), 7.00 (m, 1H), 7.14 (m,

10 2H), 7.32 (d, 1H), 7.40-7.70 (m, 4H). LRMS: m/z (ES*) 432 [MNa']

Preparation 142

tert-Butyl (2 RS)-2-[2-(dimethylamino)ethoxy]-3-(1-propyl-1H-imidazol-4-yl)propanoate
T
N
O/\/ ~ CH,
0

H3C"'\_’N/§N
=

CH,

X

3 & 3CH3

15 A mixture of the alkene of Preparation 44 (650mg, 2.01mmol) and 10% palladium on
charcoal (Degussa® 101) (60mg) in ethanol (20ml) was hydrogenated at 50°C and
60 psi (410kPa) for 18 hours. The cooled mixture was filtered through Arbocel® and
the filtrate was evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel using an elution gradient of ethyl

20 acetate:diethylamine:methanol (100:0:0 to 97:1.5:1.5) to afford the title compound,
502mg. 'H-NMR (CDCls, 400MHz) §: 0.92 (t, 3H), 1.42 (s, 9H), 1.77 (m, 2H), 2.21
(s, 6H), 2.48 (t, 2H), 2.90-3.03 (m, 2H), 3.42 (m, 1H), 3.70 (m, 1H), 3.80 (t, 2H), 4.08
(m, 1H), 6.79 (s, 1H), 7.37 (s, 1H). LRMS: m/z (TSP*) 326.2 [MH"]



nor pholinone CH3 «c¢: A mxture of the im dazole of Preparation 55 (566nyg,
1.8mmol ), copper (I) oxide (20ng, O0.214nmol) and potassi um carbonate
(372nmg, 2womswblest n 2- bronopyridine 5 (1 nm) was heated a2CTAB@WD0Her 18
hours. The cooled m xture was purified Q% Bi ot age(r) col umm chronmat ogr aphy
on silica gel using an elution gradi eng f toluene:diethylamne (93:7 to

86:14) to afford the title conpou as a foa 482ny. 1H NWR ( CDCl 3,
400MHz) (5:1 mixture of regioi sonﬁgp_mﬂr agatioy 1. 20 (2xd 3H) 2.83- 3.23
.3 by PG

(m 4H), 3.63, L4H) .
450482(mteB'§. 25 e e FE7 35,
7.44 (2xm 1 H), 7.59 ( lleth réoli ecar Bat?(m 2H). HRVS: iz
(ES+) 393.1926 [WMH 1 Preparation 152 (2 S, 6F ~6-Met hyl - 2-{f
1-(2-pyridinyl)-1 Himdazol -4-vllnmethyl}-3- hol iggpne CH3 CN/-,N O N
NH 15 A m xture of the protected norpholinone reﬁaratlon 151 (454ng,

1.16mmol ) and ammoniumcerium (1V) nitrate 585¢g IE5zrn"rol) I n wat er
(8ml) and acetonitrile (16nl) was heated af 40Cfgr 6 hours. The cool ed

m xture was diluted with nethanol (100m) nd tRe sol ution was adsor bed
onto silica gel. The piR@ was/Z8Ni sol & ed By col um chr omat ogr aphy on
silica gel using dichlorone Ne: :0.§8 a nia (95:5:1) as eluant
and further purified by Biotage( Oﬁog’raphy on silica gel

usi ng tol uene:diethylam ne (92:8) then didhlorane€tane: met hanol : 0. 88
ammonia (95:5:1) as eI uant to afford the tiQle Qhbnpound, 204nmy. 1H NVR
(CD30OD, 400MHz) (f m xture_ of regioisoners) 25 S: 1.01, 1.21 éZxd 3H)
2.92- 536A(fmxttktﬂ)° the alkeng. @fregarﬁtlom% (1.1902.83mumpl) aneDegusga® 19137, 7 45

(2101 bty P o harlafu FydRobBifa & o Bnd BoitidReaf - 0

for 18 hours. TLC analysis showed starting material remaining, so additional

catalyst (120mg) was added and the mixture was hydrogenated at 50°C and 60 psi
(410kPa) for a further 48 hours. The mixture was filtered through Arbocel®, the

10 catalyst was washed with ethanol, and the combined filtrates were evaporated under
reduced pressure. The residual oil was purified by column chromatography on silica
gel using ethyl acetate as the eluant to afford the title compound as a colourless oil,
227mg. 'H-NMR (CDCls, 400MHz) &: 0.92 (t, 3H), 1.42 (m, 18H), 1.79 (m, 2H),
2.00-2.30 (m, 2H), 2.80-2.95 (m, 1H), 3.00-3.48 (m, 5H), 3.84 (t, 2H), 4.05-4.20 (m

15 2H), 6.75 (m, 1H), 7.50 (m, 1H). LRMS: m/z (ES") 424 [MH"]

Preparation 144
(2RS)-2-{[1-(3-[1,1'-Biphenyl]-4-vipropyl)-1 H-imidazol-4-ylimethyi}-3-morpholinone

O 7
O N@\)"\\{NH

0]

20 A mixture of the alkene of Preparation 134 (100mg, 0.268mmol) and Degussa® 101
catalyst (15mg) in ethanol (12ml) was hydrogenated at 50°C and 60 psi (410kPa) for

6 hours. TLC analysis showed starting material remaining, so additional Degussa®



(6 R-2-f Hydroxy_(1-gropyl-1 Himdazol-4-yl

nmet hyl | - 4- (4- met hoxybenzyl ) - 6- net hyl - 3- nor pholinone CH3 H3C---x'"-N N O
01-1 CH3 wih03B6fask O A sol ution of the conpound of Prepar aticaviBdfoopér 819,
29.0mol ) in tetrahydrofuran was addeql ﬂropwi se to a solution of lithium
di i sopropyl am de (23.2nl, 1.5Min cyclg exanes, 34.8mvol) at -78C, and the
solution was stirred for a further 20 mnutes at -78C. A solution of the

al dehyde10@1 crtalysd (3@meh was@adgedoandihegmixtyng was hydriogepatest ier afutbenist ot al

SPoty « BBUson NeteasibrlmBtilefas R frdloN Afthetfs tEba@ift el 8ty
was addegithfethaoreshdihe\eérbinetGilithtes viére dvaporatst Wrﬂe“@édwgﬁog?@kﬁﬂe. with

ethyl acetate. The conbi ned organic extracts were dried (M and
concent r Ahedesidde wasdpirified bir eelsomechromategraphy on dlicange! using apelyion fi ed

by 15 : - N SiL | i WINTIFR i
ot hyt Sac it U AEMASTAIENn a6 88 ariifblih B8 £ON LB ZaNGUnS
orange otte title ddmpound Hs M\EDIOGIESS30il, YOPMZ ) HENIVIR (CBCDHS, 400REHZ 5eRi 190N S)
S: 0.92 gns 3H), 1.14%%1 3I—?_| 1.58 (m 2H), 2.9-3.18&? 2H), 3.78-4.00
(m 6H), 2H),2261 (t7@H)n$- Hﬂ¢,$.6}63-2§.(805hh3-£9mm, 181)88-74 @m, 1Hh), 3B (t, 7. 18
2H) , ol 4 : o i 4
(2E2 o) 28 (ORI IL AR e B A, Al 26 A 2 50 b Flp e - o
nor phol i ABNE7. 508, 2H), ¥.524 @\ 2H)-BLRMS @fz @SY) BoBtMNa‘df the conpound of
Preparation 37 (91 g, 164mmol) and water (90nil) in WO 03/061652

pcT/ 1B03/ 00060 135 glacial acetic acid (900m ) was heated at 40C for 1
hour. The cool ed m xture was Preparations 145 to 150

The following compounds of general structure

—N O/\\NH
R\/\/N/-—/

0O
were prepared from the appropriate alkenes, following similar procedures to that
15 described in Preparation 144.
Prep R Yield | Data
(%)

'H-NMR (CDCls, 400MHz) &: 2.17 (m, 2H),

O 2.68 (t, 2H), 3.02 (m, 1H), 3.24 (m, 2H), 3.50
m, 1H), 3.74 (m, 1H), 3.90 (t, 2H), 4. ,
145" Lo | (M. 1H), 374 (m, TH), 3.90 (t, 2H), 4.00 (m

1H), 4.43 (m, 1H), 6.50 (bs, 1H), 6.78 (s, 1H),
‘ 7.16 (d, 1H), 7.32-7.48 (m, 7H), 7.58 (d, 2H).
LRMS: m/z (ES") 377 [MH"]

'H-NMR (CDCls, 400MHz) &: 1.82 (m, 2H),

O 2,58 (t, 2H), 2.97 (dd, 1H), 3.22 (m, 2H), 3.50
, 1H), 3.60-3.77 (m, 3H), 3.99 (m, 1H),
146 O 1 (m, 1H), 3.60 (m, 3H), 3.99 (m, 1H)

4.40 (m, 1H), 5.82 (bs, 1H), 6.55 (s, 1H),
7.20 (m, 7H), 7.38 (m, 3H). LRMS: m/z
(ES*) 398 [MH"]




concentrated under reduced pressure, diluted with water (400nl) and the
resulting precipitate filtered off. The filtrate was washed with ether
(2x400mL)wotm@aiesneut ral i sed usi ng sodi um bi car bonat e and pextiBeszdoeed Wi t h
ethyl acetate (1000m ). 5 This organic | uti on washed with water, dried
(Na2SO™4) and evapor at ed under reduced essure to afford the title
conpound as g gum 46.4g 'H NVR (CDC13i 400Mdz) 8 1 41 (d_3H) 3 24
(dd, 1 [HPrep. 38 (dd,R1 H, 3.¥eldsData), 4.34 (m 1 H), 4.58 (d, 1 H),
4.68 (d, 1 H)|, 6.84 (d, 2H), Z%%E (s, 1 H, 7.20 (d, 2H), 7.30 (s, 1 H). 10
Preparation 155 (2EZ, 6R)-44( { hoxvbenzvl ) - 6- net hyl - 2-f (1- pr opel -

H-i m dagzol - 4-lyl)) met hyl 1 dgnell- 3- mb# ghan@sciHeooie) BN 40 m, cgﬁ@ O
Triethyl am ngq (3mL, 2/ mupl ) was added dropwi se to a sol ution of the
al cohol | of 15 Prepa 153 (5/2138)(s, BH)SE@ﬁdI)ZH n3cﬁ2:(ﬂd3r1bﬁ5812@ne

gflsogg?ﬁl a% t'gﬁ’rrzfl) . s a\évg::dCOOLE ?mhékﬁ)% QB‘S q\,ﬁzgﬁr@&e{dﬂr gl tflo room

1

t enper at ut€, |then/=st\rred for f ioHyes.08 (RoWH, 44@@1‘1"1HP5582 (b§t hyI am ne
(2nml, 1@4.50n10I) added, {and tEe m xture was war to hen
stirred for 18 h The s¢l uti on Whs6WA(BetiH)i % h9\(mt éH) (l@érfﬁ)“")zo sodi um

cConcent} at stﬁhﬁ:e'r °Pe83223‘ b cosuf &S5 L G ts (B A NG

h t a i dient . of
di chl orooet °85 aﬁin‘ﬁmﬁs (GBS 4ooMEG) B 818 M@ T orld one
@ d as

i chl orjonet hg 4 as Q&@}_gﬁ) %i)%r(&q n)é%ng% ,ﬂ%%g??& 3H),

i sonmer | of tH

i soner,| 260ng.
3. 2727 «.dn;inH; 34)74 (a1 am (9@5 & 2H), 430(7&71(8 3H),
Bc| (5D, 4.48)(m Firias (05 (b, 1D, 6.ks, Hith | ( s

1.38 (d, 3H),
NG | S0R, AHy, B bl AR SN0, PO

3.86 (t| 129,
7.02 (s 1 H)
LRMS: m/z (ES*) 432 [MNa*]

356 [MH{l. M drog§
requires C, 64.
Preparation 1

"H-NMR (CDCls, 400MHz) &: 2.08 (m, 2H),
2.60 (t, 2H), 3.02 (dd, 1H), 3.23 (m, 2H), 3.50
(m, 1H), 3.74 (m, 1H), 3.85 (t, 2H), 4.00 (m,
76 | 1H), 4.42 (m, 1H), 6.00 (bs, 1H), 6.75 (s, 1H),
6.96 (m, 1H), 7.05 (m, 2H), 7.20 (d, 2H), 7.38
(s, 1H), 7.42 (d, 2H). LRMS: m/z (ES") 434
[MNa*]
'H-NMR (CDCls, 400MHz) &: 2.20 (m, 2H),
2.78 (t, 2H), 3.06 (dd, 1H), 3.30 (m, 2H), 3.54
O (m, 1H), 3.75 (m, 1H), 3.90 (t, 2H), 4.03 (m,
150 Q 70 | 1H), 4.48 (m, 1H), 5.89 (bs, 1H), 6.78 (s, 1H),
7.28 (d, 1H), 7.39 (s, 1H), 7.45 (m, 2H), 7.59
(s, 1H), 7.80 (m, 3H). LRMS: m/z (ES™) 372
[MNa']
1 = isolated without column chromatography

149

Preparation 151
(2S,6R)-4-(4-Methoxybenzyl)-6-methyl-2-{[1-(2-pyridinyl)-1 H-imidazol-4-yllmethyl}-3-




(2S. 68-4- (4- Met hoxybenzyl ) - 6- net hyl - 2-j ( 1- propyl -

H i mi dazol -4-yl)nmethyl | -3- norpholinone CH3 H3C-N "N O OCHs N50 A

m xt ure owotldeembkene of Preparation 155 (1.8g, 5.07mvl) pamdBdd®o@al | adi um
on charcoal (Degussa type 101) (200ng% é” et hanol (50ml) was hydrogenat ed
at 60 psi  (410kPa) and 50C for 18 hou %. TLC anal ysi s showed starting
material remaining. The m xture was f||tered the filtrate was evaporated
under reduced pressure, and 10 the ' s re-di ssol ved in ethanol
(50m). 10% Pal | adi um on charcoal (Degygga type 101) (200ng) was added and
the m xture was hydrogenated at 60psi (AfOkPa) and 50C for 18 hours, then
filtered. The filtrate S evapoy,ated -@e.§Pre and the

resi due was purified py IUQZEE romat ograghy o] ica “gé&l using

di chl or onet hane: net h /B 98, K. 0. afford the title 15
conpound as a col ourl oil, g7’

1.19 (d, 3H, 1.78 (m 2H), 2. 98- 3. 16

400MHz) 5:0.92 (t, 3H),
6H) , 450(m 3H, 6.75 (s, 1 H), 6.8214d, 2H) 7.18 (d, 2H), 7.58 (s, 1

3H), 3. 58 (dd, 1 H, 3.82 (m
H) . LRVBA milkturéBpthe ithidabdleHdr- Preb(hfat@arw quswlnmﬁ c@gpée )b'xldé 58; N,
10. 89 C20H27N303i 1. 5H20 requires C, 4 7. 86;

Pr epar at (20mg.5% 14mag5a)d gotassium cgrl;qnp.l@(mng,lz 7mmol) in 2-bromopyridine

of e combuiy TRt ab Aot It LA g Sl e b Pl b= "
sul phon! gicade® 68 WRBmRGGBHy 31 SR Geliuchd oo wagRet gl i Xt ure vas

washed wth &ther (2x20ml ecant at | Wat'er m )~ was added and the
WO 03/ O6tbhisherdiethyiaine0@8( to185: 14) ta afferdthe tthlas:om;mumtamgfoa%482mgu a,

then vashofimk! EotiYdodtigh 5% G of regioisomers) 5: 0.94, 1.20 (2xd, 3H), 2.83-
3.23 (m, 4H), 3.63, 3.78 (2xs, 3H), 3.97 (m, 1H), 4.16, 4.22 (2xd, 1H), 4.50-4.82 (m
10 2H), 6.64, 6.82 (2xd, 2H), 7.00, 7.18 (2xd, 2H), 7.35, 7.44 (2xm, 1H), 7.59 (m, 2H),
7.96 (m, 1H), 8.40-8.57 (m, 2H). HRMS: m/z (ES*) 393.1926 [MH"]

Preparation 152
(25,6 R)-6-Methyl-2-{[1-(2-pyridinyl)- 1 H-imidazol-4-ylimethyl}-3-morpholinone
CH,

QN/\j\/?\‘/]:LH
0

A mixture of the protected morpholinone of Preparation 151 (454mg, 1.16mmol) and

15

ammonium cerium (IV) nitrate (1.585g, 2.9mmol) in water (8ml) and acetonitrile
(16ml) was heated at 40°C for 6 hours. The cooled mixture was diluted with
methanol (100ml), and the solution was adsorbed onto silica gel. The product was

20 isolated by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (95:5:1) as eluant and further purified by
Biotage® column chromatography on silica gel using toluene:diethylamine (92:8) then
dichloromethane:methanol:0.88 ammonia (95:5:1) as eluant to afford the title
compound, 204mg. 'H-NMR (CD3OD, 400MHz) (7:1 mixture of regioisomers)

25 5:1.01, 1.21 (2xd, 3H), 2.92-336 (m, 4H), 3.78, 3.93 (2xm, 1H), 4.27, 4.46 (2xm, 1H),
7.37, 7.45 (2xm, 1H), 7.58-7.70 (m, 2H), 7.96, 8.00 (2xm, 1H), 8.40-8.18 (m, 2H).



The aqueous phase was evaporated under reduced pressure, the residue was
suspended in acetonitrile, and this m xture was heated to 50C. The

acet oni t rwbha3/ewbut i on was separated by decantation and ewagaBed/@decounder
reduced pressure to 5 give an oil. Thlﬁ }Q/as purified by colum

chromat ography on silica gel using an Q tion gradient of

di chl or onet hane: net hanol : 0. 88 ammonia (98:2:0.2 to 96:4:0.4) to afford the
title conpound as a colourless oil, 560ng. 1H NMR (CDCl 3, 400MHz) 8: 0.94
(t, 3H, 1.22 (d, 3H), 159(m 2I-|b 3rddtbn( $55 1H) 3.18-3.37 (m 3H),
3.85 (m 3H), 442 (m 1 H, 9 (s, 1 H, 7.68 (s, 1 H
LRVS: m z(@@&l-nHﬂexﬂO drbfblvll-1 Mmmt-ng@maaym-za,mg Hoxybénzyl)-6-methyl-3-

H | mi dazol - 4-yl ) net hyl | - 6- et hyl m)r;%h linone CH3 HI10O 15 Amoni um
cerium (IV) nitrate (1.1 g, 2mm|)m%@—8§8%%§to a solution of the

protected | actam of Preparation 55b (200@g 0.63mmol) in water (4m ) and
acetonitrile (4m) and the m xture was stlrred at room tenperature for 3
hours. The sol utionH ilut th i . nd 0.88 anmmoni a
(4nml), and the nlxturgaizigj ;ﬁiﬂm shi ng through
with a solution of acetonitrll : : The filtrate was
concentrated under reduced pressureYand aquedUls residue was washed
with ether, then evaporated under r pressure. The crude product was
purifﬁed by col umm chromat ography on silica gel using an elution gradient
of dichl Nédl@ﬁdiﬁ@ﬁh@&id?ﬁﬁ@jnd)oﬂgrmrﬁm 02¢@9nirmol i tstlargrofugaraf f or d
the title conpound as a foam %§D28 400N+E9 6:1.20 (d, 25 3H),
3 02- 3. 3vWagm@ oleﬁ)dronwaspmsqlunpn ohllmammsonrqpylar@dg@ s?ml;mfr}vllrv 58 (s, 1

{01 1 o nEyARBERAIEY, B AP ASA G, AN Bilutihwds SFBHTH: 4 uben 6

Bi ol . Chﬁﬂhuté@%&?@@ A?églﬂtloﬂ_ Bﬁ@al@l@ﬁ?@é‘BfiPr@éé}ahBﬁ‘ﬂIBC?eﬂg\Grﬁrh g%' vat ed
TAFI and a standard substrate for TAFla, WO 03/061652 1 1TB03/ 00060 138

t he ri&t etedtahtygldoforans(80moiftotath yolneiwas theinsadtiacedioipwish, andl hermixtwe was t he
rate o albdagid Bady dokbioTRaRIghedralls. SOARRABA Sm AR EnaRAE" Of

solution (50ml) was added, followed by water (100ml), and the mixture was extracted

with ethyl acetate. The combined organic extracts were dried (MgSO,) and
concentrated under reduced pressure. The residual orange oil was purified by

15 column chromatography on silica gel using an elution gradient of ethyl
acetate:methanol (98:2 to 95:5) to afford the title compound as an orange oil, 5.71g.
'H-NMR (CDCl3, 400MHz) (mixture of diastereoisomers) 6: 0.92 (m, 3H), 1.14 (m,
3H), 1.58 (m, 2H), 2.96-3.18 (m, 2H), 3.78-4.00 (m, 6H), 4.22-4.76 (m, 3H), 5.06-
5.30 (m, 1H), 6.81-6.95 (m, 3H), 7.18 (m, 2H), 7.42 (d, 1H). LRMS: m/z (ES*) 374

20 [MHT

Preparation 154
(2EZ 6 R)-4-(4-Methoxybenzyl)-6-methyl-2-[(1 H-imidazol-4-yl)methylidene]-3-
morpholinone

CH,
N 0/\ O\CH3
<\N | = N\/©/
25 o

A mixture of the compound of Preparation 37 (91g, 164mmol) and water (90ml) in



5 Assay for TAFla inhibition. i) TAFI activation Human TAFI (reconbi nant
or purified) was activated by incubating 201 of stock solution (360pg/m)
with 101 wb dwews2t hronbin (10NIH units/m), 101 of rabbi tecTiiBomwbenodul i n
(30Rg/ M), 61 calciumchloride (50mV L:?Ft‘ 501 of 20mM HEPES (N 10

[ 2- hydroxyet hyl ] pi per azi ne- N-[ 2- et haneStf foni ¢ acid]) buffer containing
150nmM sodium chl oride and 0.01% TWEEN 80 ( pol yoxyet hyl ene-sorbitan

nonool ezglagiapacetic acid 4900ml)washeatedat #A9°C foni howe eHip epoled dnixirameas on

(5. pre. SRRy el BanEHl P8 brinule. et fth iler Plooty ey B Sbng o on

was stor;ﬂ@cmate:ﬁlté@dcﬁf nMetfitpatandad washey withSettet (Mtoovml) hhelY51 of HEPES
buffer. ii) K Determnation (TAFla) Calculated K; A number of different

di | ut i orewralised using sediuFukisaroonatmand exkactedamith athy! aeetate) (1890}, each

or e- i RouR e SABHE Sphith festEer oy o iBliNagp0R) ard i dpordlcblingdlSs 1207

f uryl acrrgldagéd presydre ity afford (rﬁAAle) carhpeaund asdag@npmeagnt ?H{NMR (CROigtrate
turnover was neasured b r ead %the absor bance of the reaction m xture at

330nm MMHZB%E%KGS Hbr3. %’b( nite S:38rteld, 1EHc 8:80n(swal) bt dmwdh)at  249C
and sanp 5 r e n h readi ng. A
gr aph of‘{ S/él(éh?%?tfgg(ggﬂﬂi‘l 81?& ?@bggggﬁ{#dqb hcezgf(aagﬁgﬁpé\gggt e)n pl otted;
from which was cal culated the 1C50 value. The K; val ue was then cal cul at ed
using the Cheng-Prusoff equation. 30 Two controls, positive and negative,

werel@sed to check the accuracy ofL ' in each case. For the first
control, [ OBy _+b) | 200181 o er
Chon ol SAY 4 MASthBRIB TR - A 1 W&n_ﬁ%o Rly| nde?{e

03/ 061652 PCT/1B03/ 00060 139 For 3—hmr|s_xm:lmmd| econtrol, the assay was
performed as above, but with an effectiy anount of a non specific

carboxypeptidase inhibitor rather than & dilution of the test conpound.
Thi s showed maxi mal IH |t|on When th wo cont kgl s @l d not denonstrate
mi ni mal and maxi mal inhib tlﬂ?l/\ pec @ t he resGHys were

Triethylamine (3ml, 21.75mmol) was added dropwise to a solution of the alcohol of

15 Preparation 153 (5.41g, 14.50mmol) in dichloromethane (60ml), and the solution was
cooled to 0°C. Methanesulphonyl chloride (1.68ml, 21.75mmol) was added, and the
mixture was allowed to warm to room temperature, then stirred for a further 2 hours.
Additional triethylamine (2ml, 14.50mmol) was added, and the mixture was warmed
to 35°C, then stirred for 18 hours. The solution was washed with water (100ml),

20 sodium bicarbonate solution (100ml) and brine (50ml), then dried (MgSO,) and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel using an elution gradient of
dichloromethane:methanol:0.88 ammonia (99:1:0.1 to 98:2:0.2) to afford one isomer
of the titte compound as an orange oil, 1.8g, and the second isomer, 260mg. 'H-

25 NMR (CDCls, 400MHz, major isomer) &: 0.96 (t, 3H), 1.38 (d, 3H), 1.80 (m, 2H), 3.20
(dd, 1H), 3.32 (dd, 1H), 3.78 (s, 3H), 3.86 (t, 2H), 4.25 (m, 1H), 4.57 (d, 1H), 4.65 (d,
1H), 6.84 (d, 2H), 7.02 (s, 1H), 7.20 (d, 2H), 7.35 (s, 1H), 7.46 (s, 1H). LRMS: m/z
(ES*) 356 [MH']. Microanalysis found: C, 63.99; H, 6.88; N, 11.00 CzoH25N303;H20
requires C, 64.32; H, 7.29; N, 11.25%.



5 di scounted and the test conpound was reanal ysed. Using the above assay

t he conpounds of the Exanples were found to be potent and selective

i nhi bi t orwoaB/ékEta. Al the conpounds tested had a K, valrganBes@othan

20M The specific K; values of certain :%ﬁ?rrpounds are detailed below 10
Compound of Exanple: K, (TAFla) 4 10 ]1 10 nM 40 14 nM 49 9 nM 51 26
nM The selectivity of the conpounds of the present invention for TAFla over
CPN was determ ned by cal culating the K; of the conmpounds of the present

i nvention for CPN, then conpari ng,réé%égohq§ for TAFla. The K, was

cal cul ated using the assay for th tion of TAFla K;, but

substi t ut i (@1S,66)-4(4-MethoxyBeNz{ip6-hethybR-[[Abrepyl-Titd meidaraipbyiaetiof]-8he
present invention tested exhibited a s}_'ron selectivity for TAFla over CPN
of the order of >50:1. The specifiMP—Q-QQ?Qé‘s and cal cul ated sel ectivities
of certain conpounds are detail ed bel owc|.porrpound of Exanple: K
Selectivity 5 >10 m>1000 51 >10 M >380 20 WD 03/ 061652 PCT/IBO3/ 00060

140 CIaim;lAco ccor to la (I ¢Q~ZR6YN— Rs H2)n
RS x NO Ra \)\/\‘(

A mixture of the alkene of Preparation 155 (1.8g, 5.07mmol) and 10% palladium on

charcoal (Degussa type 101) (200mg) in ethanol (50ml) was hydrogenated at 60 psi
(410kPa) and 50°C for 18 hours. TLC analysis showed starting material remaining.
The mixture was filtered, the filtrate was evaporated under reduced pressure, and

10 the residue was re-dissolved in ethanol (50ml). 10% Palladium on charcoal
(Degussa type 101) (200mg) was added and the mixture was hydrogenated at 60psi
(410kPa) and 50°C for 18 hours, then filtered. The filtrate was evaporated under
reduced pressure and the residue was purified by column chromatography on silica
gel using dichloromethane:methanol:0.88 ammonia (98:2:0.2) to afford the title

15 compound as a colourless oil, 1.35g. 'H-NMR (CDCls, 400MHz) §: 0.92 (t, 3H), 1.19
(d, 3H), 1.78 (m, 2H), 2.98-3.16 (m, 3H), 3.58 (dd, 1H), 3.82 (m, 6H), 4.50 (m, 3H),
6.75 (s, 1H), 6.82 (d, 2H), 7.18 (d, 2H), 7.58 (s, 1H). LRMS: m/z (ES") 358 [MH"].
Microanalysis found: C, 62.12; H, 7.58; N, 10.89 Con27N303;1.5H20 requires C,
62.48; H, 7.86; N, 10.93%.

20

Preparation 157
(28,6 R)-6-Methyl-2-[(1-propyl-1 H-imidazol-4-yl)methyl]-3-morpholinone

HaC-—\-—_N/§N o

A solution of the compound of Preparation 156 (1.2g, 3.36mmol) in methane-
25 sulphonic acid (5ml) was stirred at 70°C for 2 hours. The cooled mixture was
washed with ether (2x20ml) by decantation. Water (20ml) was added and the



2 H R 3N4R2Z R3O (I) wherein: nis 0, 1, 2 or 3; R is selected from
(a) an optionally substituted straight chain or branched chain ClL_6 al kyl
group, (wpoanewptionally substituted straight chain or bramaBexoosai n C2. 6
al kenyl group, (c) an optionally subsi'.}ut ed straight chain or branched
chain C2.6 al kynyl group, (d) Aryl, ( 3).’ Aromatic heterocycle, (f)

Het erocycl e, and (g).hydrogen; where the optional, substituents jn oups
(a), (b)Mmidrewas gaékf'@d&r%n% @88carsmonia, dhen @!?fhegy’@ﬁbﬁ{rw&/??etﬁﬁ/dao’&;-o mati c

ConR O i1 BaDRRD RRAER Syas et PEERHRD recicaifenouentd [Boigleids - o) s
R4, R6, $§lispemdedin aicetarigile, andehizndixtireywas heatetitof509Q. hTtiecgetoriinile

straight chain or branched chain Cl.6 al kyl optionally substituted by ORLO
or hal oSOlptior @SR Parated yrdecanigtionand pyapeated Bader iSRRG PERASHI HY

strai ght I N~:0r : ' | | Wi LWt by OR10
or  hafo, 95° ArRiE: oY 5 g By eimfl At adtRab O iR fetlysid 4t

PCT/ | BO3¢R666 @radidit &fldichlocorRéthaneanethanol:0&8pamdwmia (9& 2102 tae86 4 @) to
hydrogen and strai ght chain or branched chain C is a_6-14

e e Be e oRgld 2 rcotaiTEes st S008I ¢ HAMREDGE 4Mbial s
opt i onal %, Sybsihy YU WHh 1 R 2HIP B A RLRR) S8 1268 89 (. Ay B s i O,
3H), 4.42 (m, 1H), 6.50 (s, 1H), 6.79 (s, 1H), 7.68 (s, 1H). LRMS: m/z (ES*) 238
10 [MH"]

Preparation 158
(2R.6R)-2-[(1 H-Imidazol-4-yl)methyl]-6-methyl-3-morpholinone

oH,
H N
N /ﬁ
<\ \ NH
N
@]

15 Ammonium cerium (IV) nitrate (1.1g, 2mmol) was added to a solution of the
protected lactam of Preparation 55b (200mg, 0.63mmol) in water (4ml) and
acetonitrile (4ml) and the mixture was stirred at room temperature for 3 hours. The
solution was diluted with acetonitrile (5ml) and 0.88 ammonia (4ml), and the mixture
was filtered through Arbocel®, washing through with a solution of acetonitrile:water

20 (50:50, 10ml). The filtrate was concentrated under reduced pressure and the
aqueous residue was washed with ether, then evaporated under reduced pressure.
The crude product was purified by column chromatography on silica gel using an
elution gradient of dichloromethane:methanol:0.88 ammonia (95:5:0.25 to 92:8:0.4)
to afford the title compound as a foam, 88mg. 'H-NMR (DO, 400MHz) &: 1.20 (d,

25 3H), 3.02-3.30 (m, 6H), 4.01 (m, 1H), 4.40 (dd, 1H), 6.86 (s, 1H), 7.58 (s, 1H).

The compounds of the present invention may be tested using the following assay,
which is based on that disclosed in Boffa et al., J. Biol. Chem. 1998, 273, 2127. The
30 compounds are incubated with activated TAFI and a standard substrate for TAFla,



OR13, NR13R14, NR 3C02R12, Y N R NR13SQ2R12, CN, hal oal kyl, Q(hal oal kyl),
SR13, S(O R12, SO02R12, OC(O R13, SO02NR13R14, C(O NR13R14, C3_7 cycl oakyl,
QO C3_7 cywbaalokwb) , R15 and OR15, where R12 is strai ght chairmBe/oooé&r anched
chain Cl1_6 al kyl, R13 and Rl14 are eachhéQdependently selected from
hydrogen and straight chain or branche hain C1_6 al kyI and R15 is phenyl

optional |y substituted by R12, OR13, halo or hal gal k tic
ot ex ocybbaaleoLysIolySis e shbsh aledsdeterne 208 GORRATRY 9 Tuhiate 06 3

het er oat ol SRS 1h¢ URBEAILOY g PSSR, LhAThE anfoudtes hBbf shiari el 9

optionall one or nore groups selected from 3R14,
CO2R13, iNRaa¥RFK2, R12, hal o, CN, hal oal kyl, Q(hal oal kyl), SR13, S(O)R12
S02R12, OC(O) R13, NR13SC2R12, SO02NR13R14 and C(O) NR13R14; and Heterocycle
is a 3to 8 nenbered ring containing from1l to 3 heteroatons, each

i ndepgndent|ly sel ected from O’Asg?gr“g' NaFRANRibitidly bei ng saturated or
partially saturated, said ring eing optionally substituted with
one or npre '@ABIL@I&IV@BDEct ed from OR13, NR13R14, C02R13, NR13CC2R14, R12,
hal o, \ al hal pal kyl. SR13 S
13500 gmanchBrkfeserbiBant o et v actielRd By insibatn @Poﬁéfogte
phar mac E@m t 2 A
conpoun accor?soggﬁﬁﬁ al ﬁ@%ﬁé‘?‘iﬁﬂ‘ﬁ'gﬁs st F'u‘%'ﬁf)sr/ﬁ@a Eé'?drf rg
i mi dazolmrambemodam Q:B@cb/m) Bar caltian ERG)dYBEOMMM)GH GBI Bfﬂ@ﬂnmmm- 142
RO R7 I R6~N -R R(H). R RA NOHI11-19 Y R2 R3 O Ile
10 [2- hydroxyethyl]plperazme -N-[2-ethanesulfonic acid]) buffer containing 150mM

sodium chloride and 0.01% TWEEN 80 (polyoxyethylene-sorbitan monooleate) pH

7.6 for 20 minutes at 22°C. At the end of the incubation period, thrombin was

neutralised by the addition of 10uL of PPACK (D-Phe-Pro-Arg chloromethyl ketone)

(100nM). The resulting TAFla solution was stored on ice for 5 minutes and finally

15 diluted with 175ul of HEPES buffer.

ii) K Determination (TAFla)
Calculated K;
A number of different dilutions of the test compound in water were made up. To
20 20ul of each dilution was added 150ul of HEPES buffer and 10ul of TAFla, which
was then pre-incubated for 15 minutes at 24°C. To each dilution was then added
20yl furylacryloyi-alanyl-lysine (FAAL) at a standard concentration. Substrate
turnover was measured by reading the absorbance of the reaction mixture at 330nm
every 15 seconds for 30 minutes. The reaction was performed at 24°C and samples
25 were mixed for 3 seconds prior to each absorbance reading.

A graph of % inhibition against test compound concentration was then plotted; from
which was calculated the ICsq value. The K; value was then calculated using the
Cheng-Prusoff equation.

30
Two controls, positive and negative, were used to check the accuracy of the resuits
in each case. For the first control, the assay was performed as above, but with 20l
of water rather than a dilution of the test compound. This showed minimal inhibition.



3 A conpound according to Claim1l wherein the stereochem stry is as
depicted in formula (I1A) RO R7T R " Ra (CH2). RS NOR4M YOH RL NR2
R3 O (I Avo dnsiespnpound according to any precedi ng C ai mparaBes/evoénp i s 0O or
1. 5 A conpound according to Claim4 reinnis 0. 6 A conmpound
according to any preceding C ai mwhere R1 is hydrogen, Aryl, C2.6

al kenyl or a Cl1.6 al kyl group optionally substituted by one or nore groups
sel ect edF@r e segong\gonygl, khe asapy was Resiested aﬁm\&wi/éclth@m@f,fenglo,

hal o an 7 | NGl ' el |
hydrogenjgmgry orﬂgnéﬁé Egﬁ‘g@%&g’r’%@ga@% P%r'lé{ﬁry @f&lﬂrﬁ ugggh%ggtﬂge?t g&}t:)
sel ect eflclzdmpmt:)my.clﬁheghbweddn?ti%ial mhitbiﬁon.hwlsrhegehe tWo;dontrglstid Ghogl kyl

opti ona substitute ycl ohexyl .or Aryl. 8 A co und according to
Fai 7 HTPBR ARy G Y Bal BhiCHof Yespectieint °aUSWEFRI ng ¢ o
Cl ai ms8 i i [ygg,,,g / CT/ 1 B0O3/ 00060 143 10 A
conpggndmggéﬁtgg%dttgegﬁg(g?g@%u| ng %@@ﬁgﬁdﬁei n R2 and R3 are each

i ndependent|y hydrogen or Cl1.6 alkyl. 11 A conmpound according to Cl aim 10

wh [ . bot h hyd L 12 A d di t
bt eced nSERM I ARdP asAaKing LOMPHRBA AT bie EXABBIR WS ougaAS Bs Rsgatkand
accor di nge|betivid iphibitbds BHEARID R Fggé &W&ﬁﬂa-te%dﬁna@mvg@g%wf ng to

any preceding Calmwherein R6, and 'R9 are each 1 ndependently hydrogen
or Cl_3 20kMl . The specific K; values of certain compounds are detailed below:

10
Compound of Example: K; (TAFla)
4 10 nM
5 10 nM
40 14 nM
49 9nM

51 26 nM

The selectivity of the compounds of the present invention for TAFla over CPN was
determined by calculating the K; of the compounds of the present invention for CPN,
then comparing it to the K; for TAFla. The K; was calculated using the assay for the

15 calculation of TAFla K;, but substituting 10ul of human CPN for 10ul of TAFla.
Those compounds of the present invention tested exhibited a strong selectivity for
TAFla over CPN of the order of >50:1. The specific K; values and calculated
selectivities of certain compounds are detailed below:

Compound of Example: K; (CPN) Selectivity
5 >10 uM >1000
51 ' >10 uM >380

20



15 A conpound according to Caim 14 wherein R6, R7 and RO are each

i ndependently hydrogen or nethyl. 16 A conpound according to Claim15
wherein R&¥p Bbewazl RO are all hydrogen. 17 A conmpound ac®omdBogooe any
preceding Caimwherein R5 is hydrogen ‘gé Cl 3 alkyl. 18 A conpound
according to Caim17, wherein RS is h§/ ogen or nethyl. 19 A conpound
accor di % to daim118 wherein R5 is nethyl. 20 A conpound according to any
of O ai n€laims 18 and 19 wherein R 8 is hydrogen or nethyl. 21 A conpound
according to Claim20 wherein R 8 is hydrogen. 22 A conmpound according to
CGaim1l, selected from (25)-(-)-2-(2-am noethoxy)-3-(1-phenyl-

H-i m dazol - 45 gbinpoandrecerdieg & forfna® (I1P- {[ (1

R) - 2- am no- 1- net hyI et hyl ] oxy;-3-[1-(2-cycl ohexylethyl)-1 Him dazol -

yl ] propanocic acid; (2S5)-2-{[(1 R)-2-am no- 1 rrechyI et hyl ] oxy}-3-(1- phenyl
H i m dazol -4-yl)- propanoi c aci d;

(2S)-2-{[(2S)-2-am nopropyl ] oxy}-3-[1-(2- azg%o’he}w ethyl)-1

H i mi dazol - 4-yl]- propanoic acid; (2S)-2-( noet hoxy) - 3- (1

H-i mi dazol - 4-yl ) propanoic acid; (2S)-2-{[(1(

R) - 2- am no- 1- net hyl et hyl ] oxy}-3-(1 H—Iﬁlda20| @I)propanoic acid; WO
03/ 061652 PCT/1B03/00060 144 and S)-2-Hf ( dpe

R) - 2- am no- 1- net hyl et hyl ] oxy}-3-[
propanoi ¢ aci d, and pharmaceuti cal
conpound according to any of C a r use as a nedi canent. 24 A
conpound according to any of Clains 1 fo B r use as a nedi canent for the
treatment of a condition selected fromthronbotic conditions,

at heroscl erosis, adhesions, dermal scagping, cancer, fibrotic conditions,

i nfl anmat ory dlseases and those conditions which benefit from maintaining
or enhanC|nng$@myk|n|n | evel s in the body. 25 A pharnaceuti cal

conposition r??sn@ri 528,933 conmpound according to any of

-1 Himdazol -4-yl]-
Ralts thereof. 23 A

R' is selected from
(a) an optionally substituted straight chain or branched chain C4.s alkyl group,
(b) an optionally substituted straight chain or branched chain Cz.¢ alkenyl
group,

(c) an optionally substituted straight chain or branched chain C..¢ alkyny!
group,

(d) Aryl,

(e) Aromatic heterocycle,

(f) Heterocycle, and

(9) hydrogen;

where the optional substituents in groups (a), (b) and (c) above are selected
from: Cs.7 cycloalkyl, Aryl, Aromatic heterocycle, Heterocycle, OR'™,
NR'™R", 5(0),R", OC(O)R"", CO,R', CONR'R"", SO,NR™R'", halo and
NHSO,R'®, and where p is 0, 1 or 2;

R?, R® R* R% R’ and R® are each independently selected from hydrogen and
straight chain or branched chain C1.s alkyl optionally substituted by OR™ or
halo;

R® and R® are each independently selected from hydrogen and straight chain or
branched chain C1.¢ alkyl optionally substituted by OR™ or halo, or together

are a Co.s alkylene chain;



Claims 1 to 22 and a pharmaceutically acceptable carrier. 26 The use of a
conpound according to any of Clains 1 to 22 for the preparation of a

medi camerwofienetshe treat ment of a condition sel ected fromprChBodxmbeéc

condi tions, atherosclerosis, adhesions ger mal scarring, cancer, fibrotic
condi tions, inflammatory diseases and 11\ se conditions which benefit from
mai nt ai ni ng BOL enha cing bradykinin levels in the body. 27 A use according

to Claim 26 taf@ each ladﬁmderglyfaﬂleqte@fmrreavmgencﬁnohstralghtﬁhm| c

condition. 28 at 1 of a condition selected fromthronbotic
condi ti ons, ?Afhﬂepr‘i gi&e?ﬁ%' 6 'sl ons, dermal scarring, cancer, fibrotic

condi tions, Afyhfsl et mleynlﬂ;reezas@maa@d\dﬁmeluc:ommbdmoych@bamwud from
mai nt ai ni ng or enhancin brad kinin levels in the body, conprisipg
adni ni strat i or8"8HP £ptied gvgthhene er eyage @rom%ﬁsw@ctfdtfaﬁmﬁ t ohalo,

commound according' b Ror %FF‘:@??E‘“ m&?‘%ﬁo@?% A i P

R6' Y--N--R8  HQ{halodReyl)\ SR, SFD)R'2CBO. R’ @@@RF% smaNm?mh@(e)NR‘SR“

S0 T 2oL % e Lo gh, B SRR, e B s PSS B

strai ght chai nyghchdRERART Ll &K, ﬁz"_ﬁn@hkeﬁﬁ@ each mdependently selected from
hydrogen and straight chain or branched chain C1.¢ alkyl, and R" is phenyl
optionally substituted by R'?, OR', halo or haloalkyl;

Aromatic heterocycle is a 5 to 7 membered aromatic ring containing from 1 to 3
heteroatoms, each independently selected from O, S and N, said ring being
optionally substituted with one or more groups selected from OR™, NR™*R",
CO:R'™, NR'CO,R", R, halo, CN, haloalkyl, O(haloalkyl), SR'®, S(O)R'?,
SO:R™, OC(O)R", NR"®*S0O,R"?, SO,NR"’R' and C(O)NR'"R'; and

Heterocycle is a 3 to 8 membered ring containing from 1 to 3 heteroatoms, each
independently selected from O, S and N, said ring being saturated or partially
saturated, said ring further being optionally substituted with one or more
groups selected from OR'®, NR"R", CO,R'3, NR'*CO,R", R"?, halo, CN,
haloalkyl, O(haloalkyl), SR'®, S(O)R™?, SO,R'™, OC(O)R", NR™*SO,R",
SO,NR™R'" and C(O)NR"*R",

or a tautomer thereof, or a pharmaceutically acceptable salt of said compound

or said tautomer.

2 A compound according to Claim 1 wherein the substitution pattern of the
imidazole is as depicted in formula (ID")



group, (c) an optionally substituted straight chain or branched chain C2_6
al kynyl group, (d) Aryl, (e) Aromatic heterocycle, (f) Heterocycle, and
(g) hydrogen3/ioetsez e t he optional substituents in groups (®CI/IB@yooasd (c)
above are selected from C3_7cycloal k Aryl, Aromatic heterocycle,

Het erocycl e, OR10, NR1OR', S(O) pR10, O R11l, COZR 0, CONR OR11,
SO02NR10R', hal o and NHSOZRlO and where pis 0, 1 or 2; R, R3, R4, R6, R7
and R9 are each independently selected fro hy rogen and strai ght chain or
branched chain Cl1_6 al kyl optionally substl ut d by OR10 or halo; R5 and
R8 are each independently selected from h enmdnd straight chain or
branched chain Cl1L_6 al kyl optlonally subs it ted by ORt or halo, or
together are a C2_6 al kyl ene chalh; RI10 an n are each independently

sel ected from hydrogen and straigh}, chain Panched chai n Cl 6 al kyl;

Aryl is a 6-14 nenbered aromatic ycl i rf used polycyclic car bocycl iC
WO 03/ 061652 PCT/ 1 B03/ 00060 146 optlionally substituted with one or
nore groups selected fromR12, haln BR14, NR13CO2R12, CO2R 3,
NR13SO2R12, CN, hal oal kyl, , Q(hal oal L, [PR13, S(O R12, SQO2R12,

OC(O R13, SO02NR13R14, C(O)NR13R14 C3 ﬁcﬁ:l dakyl, Q(C3_7 cycl oal kyI), R15
and OR15, where R12 is straight chain or branched chain C1_6 al kyl, R13
and R14 are each independently sel ected(lIDfom hydrogen and straight chain
or branched chain C1_6 alkyl, and R15 is phenyl optionally substituted by

2 3, B rlouPR kg ORI Sy BB Bobfofitn8 af BEH

sel ected frogr@ulayiapd N, said ring being

(1A)
4 A compound according to any preceding Claim wherein nis 0 or 1.
5 A compound according to Claim 4 wherein n is 0.

6 A compound according to any preceding Claim wherein R'is hydrogen, Aryl,
C..s alkenyl or a Cq.¢ alkyl group optionally substituted by one or more groups
selected from Ca.; cycloalkyl, Aryl, Aromatic heterocycle, OR'®, COR", halo
and NHSO:R™.

7 A compound according to Claim 6 wherein R' is hydrogen, Aryl or a Cy. alkyl
group optionally substituted by a group selected from cyclohexyl and Aryl R'is
hydrogen, Aryl or Cy.¢ alkyl optionally substituted by cyclohexyl or Aryl.

8 A compound according to Claim 7 wherein R' is hydrogen or Cy3alkyl.

9 A compound according to Claim 8 wherein R'is hydrogen.



optionally substituted with one or nore groups selected from OR13, NRL3R14
CO2R13, NR13CO2R12, R12, hal o, CN, hal oal kyl, Q(hal oal kyl), SR13, S(O R12,
SO2R12, OROW@BRER52 NRL3SO2R12, SO02NR 3R14 and C(O NR 3R 4; pamdBbidoesocycl e
is a 3 to 8 nenbered ring containing frz?énl to 3 heteroatons, each

i ndependently selected fromO, S and N'4Raid ri ng being saturated or

partiall saturat ed, said ring further being opt I onal I2y substituted with
one or g@@s\@syndeacg@tcb@gm@ﬁym@dmm@w ISR andri 3aseach Rr12,
hal o, 3, S(OR12, SO02R12, OC(O) R13,
NRlBSCJZRlZ hﬁ%’%ﬂ ?%%%Q@@ or a tautoner thereof conpri sing
t he steps of (i) preparl a conpound according to,fornula II) RO R7
R6Y NI -11Re6 A copppund aepasiingitaglainy 10 whereiniianhB’ are batphygrogen( | | )

wher ei n: Pl is an optionally substituted C1_6 al kyl group, an optionally

substi t uizd Agorhpouyaleabldihg & anppr@cmdﬁrm cnenm! \va!e@rlbﬂ"llé h%%@gbﬁr&)m group
or atrl(C16aIkyI)S|IyI group; and ,

and n are a®l@dfined for fornula (1); and V\D 03/ 061652 PCT/IBOS/ 00060 147
(ii) treating said conmpound of forrmula (I1l) with a reagent or conbi nation

of reagedt sA ggiipabhd afc@brd'ﬁg’fWC'IHlmt’f@wﬂérthRfﬁs h%ar@;m_ocess for the
preparation of a conpound according to formula (1)

14 A compound according to any preceding Claim wherein R®, R” and R® are each
independently hydrogen or Cy.3 alkyl.

15 A compound according to Claim 14 wherein RS, R’ and R® are each
independently hydrogen or methyl.

16 A compound according to Claim 15 wherein R®, R” and R® are all hydrogen.

17 A compound according to any preceding Claim wherein R® is hydrogen or Cy.3
alkyl.

18 A compound according to Claim 17 wherein R’ is hydrogen or methyl.
19 A compound according to Claim 18 wherein R® is methyl.

20 A compound according to any of Claims 17, 18 and 19 wherein R® is hydrogen
or methyl.

21 A compound according to Claim 20 wherein R® is hydrogen.

22 A compound according to Claim 1, selected from:
(25)-(-)-2-(2-aminoethoxy)-3-(1-phenyl-1 H-imidazol-4-yl)propanoic acid;
(25)-2-{[(1 R)-2-amino-1-methylethylloxy}-3-[1-(2-cyclohexylethyl)-1 H-imidazol-4-
yl]propanoic acid;

(25)-2-{[(1 R)-2-amino-1-methylethyl]oxy}-3-(1-phenyl-1 H-imidazol-4-yl)-
propanoic acid;

(25)-2-{[(2S)-2-aminopropyl]Joxy}-3-[1-(2-cyclohexylethyl)-1 H-imidazol-4-yl]-
propanoic acid;

(25)-2-(2-aminoethoxy)-3-(1 H-imidazol-4-yl)propanoic acid,;

(25)-2-{[(1 R)-2-amino-1-methylethyl]oxy}-3-(1H-imidazol-4-yl)propanoic acid,;



R7 1 ReyN-R8 (CH2)n 1 R NRa25O0H R 3 N4R2Z R3 O (I) wherein:
nis0,1,20r3; R is selected from(a) an optionally substituted straight
chai n or wopasobes2 chain CL.6 al kyl group, (b) an opti onalpicy/1Bedm®bént ut ed
straight chain or branched chain C2_6 al kenyl group, (c) an optionally
substituted straight chain or branchedl8fain C2.6 al kynyl group, (d) Aryl,
(e) Aromatic heterocycle, (f) Heterocycle, and (g) hydrogen; where the
optional subadtuents in groups (a), (b) and (c) above are selected from

C3_7cycl oal kyl I romati,c heterocycle, erocycl 1 R1OR11,
S(0) PRLO, od%@ﬁ?{[% ,'n@a\meﬁw??tﬁg%@wﬁz%ﬁ?{znm%nvlﬁ-aEﬁﬁn&ﬂ%ﬁand
where p is Oyobafbicacid?: R3. R4, R6 and R7 are each independently sel ected
from hydrogg% énﬁ I st r'a’i ght chain or branched chain Cl_6 al kyl optionally
substi t ut ed dnd pRuEnaceuticallpacceptable seisdhereofich i ndependent |y sel ected
from hydrogen and straight chain or branched chain Cl.6 al kyl optionally

substitubgd RYoffRuNA adtdrding? ah§$F Clsims PiO 32361 Gse a8 aMbBRAMMME0 148

24 A compound according to any of Claims 1 to 22 for use as a medicament for the
treatment of a condition selected from thrombotic conditions, atherosclerosis,
adhesions, dermal scarring, cancer, fibrotic conditions, inflammatory diseases
and those conditions which benefit from maintaining or enhancing bradykinin

levels in the body.

25 A pharmaceutical composition comprising a compound according to any of

Claims 1 to 22 and a pharmaceutically acceptable carrier.

26 The use of a compound according to any of Claims 1 to 22 for the preparation
of a medicament for the treatment of a condition selected from thrombotic
conditions, atherosclerosis, adhesions, dermal scarring, cancer, fibrotic
conditions, inflammatory diseases and those conditions which benefit from

maintaining or enhancing bradykinin levels in the body.

27 A use according to Claim 26 wherein the medicament is for the treatment of a
thrombotic condition.

28 A method of treatment of a condition selected from thrombotic conditions,
atherosclerosis, adhesions, dermal scarring, cancer, fibrotic conditions,
inflammatory diseases and those conditions which benefit from maintaining or
enhancing bradykinin levels in the body, comprising administration of a
compound according to any of Claims 1 to 22 to a subject in need of such
treatment.

29 A process for the preparation of a compound according to formula (1)



are a C2_6 al kylene chain; RO is hydrogen; R10 and R' are each

i ndependently sel ected from hydrogen and straight chain or branched chain
Cl _6 al kywp 08iogi652 s a 6- 14 nenbered aromati c nonocyclic orCiruBedope ycyclic
carbocyclic group optionally substi tuigg wi th one or nore groups sel ected
fromR12, halo, OR13, NR13R14, NR 3CO0 2, CO2R13, NR 3SQ2R 2, CN,

hal oal kyl, (Q(hal oal kyl), SR13, S(O R12, SOZR12 OC( O R13, SOZNR13R14

C(O NR13R14, C3_7 cycloakyl, Q(C3_ 7cyc| oal k I)R R15 and OR15, where R12 is
straight chain or branched chain CL.6 al kyB 3%3 and R14 are each

i ndependent |y selected from hydrogen and st e chai n or branched chain
Cl.6 alkyl, and R15 is phenyl optionally %u stituted by R12, OR13, halo or
hal oal kyl; Aromatic heterocycle is a 5 to 7 ered aromatic ring
containing from1l to 3 heteroatons,, each in ghdent |y selected fromO0, S
and N, said ring being optionally SNIbStIt etk with one or nore groups

sel ected from ORL3, NRL3R14, OC2 3¢02rf>, R12, halo, ON, hal oal kyl,
A hal oal kyl ), SR13, S(O R12, S ,O*NR13802R12 S02NR13R 4 and
C(O NR 3R14; and Heterocycle is red ring containing froml to
3 heteroatons, each independently sel @cth ioomO, S and N, said ring

bei ng saturated or partially saturated, said ring further being optionally
substituted with one or nore groups sel gpted from ORL3, NRL13R14, CO2R13,

NR 3CC2R14, R12, halo, CN, hal oal kyl, hal oal kyl ), SR13, S(0)R12, SO2R12,
OC(O) R13, NRY¥B9BIR12, SO02NR13R14 and C(O) NR13R14, or a tautoner thereof,
conpri si ng t'?%:gtFp%Q&é; (i) preparing a conmpound according to formul a
(XIVv) 4 R5 ( RS N501NX ' R NRe 34R R3O0 (XIV

R' is selected from

(a) an optionally substituted straight chain or branched chain Cy.¢ alkyl group,

(b) an optionally substituted straight chain or branched chain C,.¢ alkenyl

group,

(c) an optionally substituted straight chain or branched chain C,.s alkynyl

group,

(d) Aryl,

(e) Aromatic heterocycle,

(f) Heterocycle, and

(g) hydrogen;

where the optional substituents in groups (a), (b) and (c¢) above are selected
from: Cs; cycloalkyl, Aryl, Aromatic heterocycle, Heterocycle, OR',
NR™R", 5(0),R'°, OC(O)R"', CO:R"°, CONR'"R'", SO.NR'R"", halo and
NHSO.R', and where p is 0, 1 or 2;

R? R° R* R® R’and R® are each independently selected from hydrogen and
straight chain or branched chain Cy.¢ alkyl optionally substituted by OR™
halo;

R® and R® are each independently selected from hydrogen and straight chain or
branched chain Cy. alkyl optionally substituted by OR' or halo, or together
are a C,.g alkylene chain;

R'* and R'' are each independently selected from hydrogen and straight chain
or branched chain Cy. alkyl;

Aryl is a 6-14 membered aromatic monocyclic or fused polycyclic carbocyclic



wherein: R, R2, R3, R4, R5, R6, R7, R8 and n are as defined for formula
(I); and WD 03/061652 PCT/1B03/00060 149 (ii) treating said conmpound of
fornmul a (Wb)o3mwsics2 a reagent or conbination of reagents swcraBbzooar
hydrol yzi ng the am de bond of the |act EV ring.

group optionally substituted with one or more groups selected from R™, halo,
OR'™, NR"R", NR"*CO.R'2, CO-R'", NR"¥SO,R'?, CN, haloalkyl,
O(haloalkyl), SR™, S(O)R'?, SO,R'?, OC(O)R", SO:NR"R', C(O)NR'*R",
Ca.7 cycloakyl, O(Cs.7 cycloalkyl), R'® and OR'®, where R'? is straight chain or
branched chain Cy.galkyl, R* and R' are each independently selected from
hydrogen and straight chain or branched chain Cy.s alkyl, and R is phenyl
optionally substituted by R'?, OR'?, halo or haloalkyl;

Aromatic heterocycle is a 5 to 7 membered aromatic ring containing from 1 to 3
heteroatoms, each independently selected from O, S and N, said ring being
optionally substituted with one or more groups selected from OR'?, NR"*R",
CO.R"™, NR'®*CO;R"?, R', halo, CN, haloalkyl, O(haloalkyl), SR*, S(O)R,
SO:R™, OC(O)R",NR™®*SO,R"?, SO,NR'R'* and C(O)NR'*R"; and

Heterocycle is a 3 to 8 membered ring containing from 1 to 3 heteroatoms, each
independently selected from O, S and N, said ring being saturated or partially
saturated, said ring further being optionally substituted with one or more
groups selected from OR™, NR™®*R™, CO,R", NR'*CO,R', R, halo, CN,
haloalkyl, O(haloalkyl), SR'®, S(O)R'?, SO,R', OC(O)R'™, NR'*SO:R",
SO.NR"R'* and C(O)NR"R™,

or a tautomer thereof, comprising the steps of:

(i) preparing a compound according to formula (Il)

(I

wherein:

P’ is an optionally substituted C.¢ alkyl group, an optionally substituted C4.7
cycloalkyl group, an optionally substituted benzyl group or a tri(C4-¢ alkyl)silyl
group; and

R', R% R®, R% R® R% R’, R®, R® and n are as defined for formula (I); and
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(ii) treating said compound of formula (Il) with a reagent or combination of

reagents suitable for removing the P group.

30 A process for the preparation of a compound according to formula (1)

wherein:

nis0,1,2or3;

R' is selected from
(a) an optionally substituted straight chain or branched chain C1.¢ alkyl group,
(b) an optionally substituted straight chain or branched chain C..¢ alkenyl
group,

(c) an optionally substituted straight chain or branched chain C,.¢ alkynyl

group,

(d) Aryl,

(e) Aromatic heterocycle,

(f) Heterocycle, and

(9) hydrogen;

where the optional substituents in groups (a), (b) and (c) above are selected
from: Cs.7 cycloalkyl, Aryl, Aromatic heterocycle, Heterocycle, OR',
NR'’R", S(0),R", OC(O)R'", CO:R", CONR'"R", SO,NR™R", halo
and NHSO,R", and where pis 0, 1 or 2;

R? R® R* R°®and R’ are each independently selected from hydrogen and
straight chain or branched chain C,.s alkyl optionally substituted by OR" or
halo;

R°® and R® are each independently selected from hydrogen and straight chain or
branched chain C.¢ alkyl optionally substituted by OR™ or halo, or together
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are a C,.¢ alkylene chain;

R? is hydrogen;

R'® and R"" are each independently selected from hydrogen and straight chain
or branched chain C4.¢ alkyl;

Aryl is a 6-14 membered aromatic monocyclic or fused polycyclic carbocyclic
group optionally substituted with one or more groups selected from R'2, halo,
OR"™, NR'®R", NR'*CO,R", CO:R"® NR"®SO,R", CN, haloalkyl,
O(haloalkyl), SR™, S(O)R'?, SO.R'™, OC(O)R"?, SO.NR"’R"*, C(O)NR'"R",
Ca.7 cycloakyl, O(Ca.7 cycloalkyl), R'® and OR'®, where R'? is straight chain or
branched chain Cysalkyl, R' and R'* are each independently selected from
hydrogen and straight chain or branched chain Cysalkyl, and R'® is phenyl
optionally substituted by R'2, OR"®, halo or haloalkyl;

Aromatic heterocycle is a 5 to 7 membered aromatic ring containing from 1 to 3
heteroatoms, each independently selected from O, S and N, said ring being
optionally substituted with one or more groups selected from OR'®, NR'*R™,
CO2R'"3, NR'*CO.R'2, R'2, halo, CN, haloalkyl, O(haloalkyl), SR'3, S(O)R",
SO,R'?, OC(O)R™, NR™®S0.R"?, SO,NR'**R'" and C(O)NR'®R'; and

Heterocycle is a 3 to 8 membered ring containing from 1 to 3 heteroatoms, each
independently selected from O, S and N, said ring being saturated or partially
saturated, said ring further being optionally substituted with one or more
groups selected from OR'3, NR'®*R", CO,R"®, NR"*CO,R"*, R', halo, CN,
haloalkyl, O(haloalkyl), SR, S(O)R'?, SO.R'?, OC(O)R'®, NR"*SO,R'?,
SO.NR"R'" and C(O)NR'®R",

or a tautomer thereof, comprising the steps of:

(i) preparing a compound according to formula (XIV)

rt R

; (CH,), g

N 0]
2%'\‘ R’
R' N8
3N 4 5 3 R
(XIV)

wherein:

R', R%, R®, R*, R’, R%, R’, R® and n are as defined for formula (I); and
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(i) treating said compound of formula (Il) with a reagent or combination
of reagents suitable for hydrolyzing the amide bond of the lactam
ring.



