
I WO 2I1051061-163 PCT/Gti20114l0a5164  1 PYRAZOLB
DERIVATIVES AS PROTSTV SINASB MODULATORS This
invention relates to pyrawle-containing aryl- and
heteroaryl-alkylamiae  compounds that inhibit or
modulate the activity of protein kinase B (PKB) and  5
protein kinase A (PICA), to the use Of the compounds
in the treatment or pmphylaids of disease sta tes or
conditions mediated by ?KB and PKA, and to novel
compounds having P1(B end PKA inhibitory or modulating
activity. Also provided  are pharmaceutical
compositions containing the compounds and novel
chemical  Inlermedieles. 10 Ba and of the byentloirt
Protein Rinses eoustirute a urge family of stmcturatly
related enzymes that are  responsible for the control
of a wide variety of signal transduction processes
within  the cell (Herdic, (1. andl4unks, S. (1995) The
Protein Kitlase Facts Book Iandlf,  Academic Press,
Son Diego, CA). The kineses may be categorized into
families by [5 the subshaves they phosphorylate (e.g.,
protein-tyrosine, protein-setinehhreonine,  lipids,
etc.). Sequence motifs have been identified that
generally correspond to each  of these Rinse families
(e. g., Hanks, S.K., Hunter, T., FASEB J.., 9:576-596
(1995);  Knighton, et a!., Science, 253:407-414
(1991); Hiles, of al., Cell, 70:419-429  (1992); Kunz,
oral,, Cell, 73:585-5916 (1993); Garcia-Bustos, et
al., E4fO J., 20 13-2352-2361(1994)). Prolcin kinases
maybe characterized by their regulation mechanisms.
These  mechanisms include, for example,
autophosphorylation, nansphosphorytelioa by  other
kinases, protein-protein interactions, protein-lipid
interactions, and protein- polynucleotide inerections.
A n iadividualprotein kinase maybe regulated by more
25 then one mechani can Kin us regulate many different
cell processes including, but not limited to,  



pmliferatcor, diferendation, apoptosis, motility,
transcription, hansletion and oilier  signalling
processes, by adding phosphate groups to
laigetproteins. These  phosphorylation events act as
molecular on/offswitches that can modulate or WO
2DDS1061463 PCTIGB20041005464  2 regulate the target
protein biological function. Phosphorylation of target
proteins  occurs in response to a variety of
extracellular signals (hormones,  neurotransmitters,
growth and differentiation factors, etc_), cell cycle
events,  environmental ornrndtional stresses, etc, The
appropriate protein kinase fumctions 5 in signalling
pathways to activate or inactivate (either directly or
indirectly), for  example, a metabolic enzyme,
regulatory pmlein, receptor, cytoskeletal prolein, ion
channel or pump. or transcription factor.
ilncantroLVed signalling due to defective  control of
protein phosphorylation has been implicated in a
nmmber of diseases,  including, for example,
inflammation, cancer, allergylastlrma, diseases and 10
conditions of the immune system, diseases and
conditions of the central nervous  system, and
angiogenesis. Apoptosis orprosnammed cell death is an
important physiological process which  removes cells
no longer required by an organism. The process is
important in early  embryonic growth and development
allowing the non-necrotfc controlled 15 breakdown,
removal and recovery of cellular components. The
removal of cells by  apoptosis is also important lathe
maintenance of chromosomal and genomic  integrity of
growing cell populations. There are several known
checkpoints in the  cell growth cycle at+xhichDNA
damage and genomic integrity axe carefully  monitored.
The response to the detection of anomalies at such
checkpoints is to 20 arrest the growth of such cells
and initiate repair processes. If the damage or
anomalies cannot be repaired then apoptosis is
initiated by the damaged cell in  order to prevenitho
propagation of faults and errors. Cancerous cells
consistently  contain numerous mutations, errors or
rearrangements in their chromosome! DNA- 



It is widely believed drat this occurs in part because
the majority of tumours have a 25 defect in one or
more of the processes responsible for initiation of
the apoptotic  process. Normal control mechanisms
cannot kill the cancerous cells and the  chromosomal
or DNA coding errors continue to be propagated. As a
consequence  restoring these pro-apoptotic signals or
suppressing unregulated survival signals is  an
attractive means of creating cancer. WO 2005IO61463
PCTICBL00I/OoS461  3 The signal transduc ion pathway
containing the enzymes phosphatidylinositol 3- kinase
(P13K), PD1C1 and PKB amongst others, has long
bccaknown to mediate  increased resistance to
apoplosis or survival responses in many cells. There
is a  substantial amount of data to indicate that this
pathway is an important survival 5 pathway used by
many growth Factors to suppress apoptosis. The enzyme
P13K is  activated by a range of growth and survival
factors e.g. EGF, PDGF and through  the generation
ofpolyphospbatidylinosilols, initiates the activation
of the  downstream signalling events including the
activity of the kinases PAKI and  protein kinase 8
(P1B) also known as Akt. This is also Quo in host
tissues, e.g. 10 vascular endothelial cells as well as
neoplasias. PKB is a protein serlthrkinase  consisting
of a kinase domain together with anN-terminal PH
domain and C- terminal regulatory domain. The enzyme
PKB itself is phosphorylated an Thr 348  by PDICI and
on Sec 473 by an as yet unidentified kinase. Futi
activations quires  phosphorylation at both sites
whilst association between PIP3 and the PH domain is
15 required for anchoring of the enzyme to the
cytoplasmic face of the lipid membrane  providing
optimal access to substrates. Activated PICK in tram
phosphorylates a range of substrates contributing to
the  overall survival response, Whilst we cannel he
certain that we understand all of the  factors
responsible for mediating the PKB dependent survival
response, some 20 important actions are believed to
be, phosphorylation and inactivation ofthepro- 



apoptotic factor BAD and caspase 4, phosphorylatian of
Forkhead transcription  factors e.g. FKHR leading to
their exclusion from the nucleus, and activation of
the  NfkappaB pathway by phosphorylatioa ofrrpstream
kinases in the cascade. In addition to the and
apoptoiic and pm survival actions of the PI{S
palhvrey, the  25 enzyme also plays an important role
in promoting cell proliferation. This action is  again
likely to be mediated via several actions, some of
which are thought to be  phosphorylation and
inactivation of the cyciin dependent kinase inhibitor
of  p21CiPIAVAF1end phosphorylntion and activation of
mTOR, a kinaso controlling  several aspects of ca!!
growth. ---- WO 2003Po6 is 6] PCTIC B200410 0 V 6J 4
The phosptiatase PTEN which dephospharyfates and
inactivates polyphosphatidyl- inositols is a kcy
tumour suppressor protein which normally acts to regal
ate the  PI3KIPKB survival pathway. The sigaiticance
of the P13K/PKB pathway in  himourigenesis can be
judged from the observation that PTEN is one of the
most 5 common targets ofmutation is hwnanlumnurs, with
mutations in this phosphatase  having bcea found in
--50% or more of melanomas (Guldberg et at 1997,
Cancer  Research 57, 3660-3663) and advanced prostate
cancers (Cairns at aI 1997 Cancer  Research 57, 4997}.
These observations and others suggest that a wide
range of  tumour types are dependent on the enhanced
P1(8 activity for growth and survival  10 and would
respond therapeutically to appropri ate inhibitors of
PKB. TTierc are 3 closely related isofonns of PICK
called alpha, beta and gamma, which  genetic studies
suggest have distinct but overlapping Auction.
Evidence suggests  that they can all independently
play arole is cancer. For example ?RB beta has  been
found to be overexpressed or activated in 10 - 49% of
ovarian and pancreatic 15 cancers (Betlacosa et al
1995. lot 7, Cancer 64, 280 - 285; Cheng ct al 1996,
PNAS  93, 3636-3641; Yuan ei at 2000, Oncogene 19,
2324 - 2330), P1(E alpha is  



amplified in human gastric, prostate and breast cancer
(Staid 1987, PNAS 84, 5034  - 5037; Sun et al 2001,
Am. J. Pathol.159, 431 -437) and increased PKB gamma
activity has been observed in steroid independent
breast and prostate cell lines 20 (Nakatani et al
1999, J. Biol. Chem. 274, 21528 - 21532), The PKB
pathway also functions in the growth end survival
afnormal tissues and  may be regulated during normal
physiology to control "it and tissue funocion.  Thai
disorders associated with undesirable proliferation
and survival of normal  cells and tissues may also
benefit therapeutically from treatment with a PK8 25
inhibitor. Examples of such disorders are disorders
ofiurmune cells associated with  prolonged expansion
and survival of cell population leading to a prolonged
or up  regulated immune response. For example, T and B
lymphocyte response to cognate  antigens or growth
factors such as interleukin 2 activates the PI3K/PKB
pathway  and is responsible for maintaining the
survival of the antigen specific lymphocyte 10 clones
during the immune response. Under conditions in which
lymphocytes and - ---------- -- - - ------ ----------
-------- -- WO 2005Io(II6] PCT/GBZ004I005J(,1 ;  other
immune cells are maspording to inappropriate self or
foreign antigens, or in  vdtich other abnormalities
lead to prolonged activation, the PIGS pathway
contributes as important survival signal preventing
the normal mechanisms by  which the immune response is
terminated via apopais of the activated cell 5
population. There is a considerable amount of evidence
demonstrating the  expansion of lymphocyte populations
responding to soiiantigens in auloimmune  conditions
such as multiple sclerosis and arthritis Expansion of
lymphocyte  populations responding inappropriately Co
foreign antigens is a feature of another  set of
conditions such as allergic responses and asthma in
summary inhibition of 10 PKB could provide a
beneficial treatment forimmune disorder . Other
examples of inappropriate expansion, growth,
proliferation, hyperplasia and  



survival of normal cells in which PKB may playa role
include but are not limited to  atherosclerosis,
cardiac myopathy and glomerudonephritis. In addRioA to
the role in cell growth and survival, the PIGS pa
lhway functions in the  15 control of glucose
metabolism by insulin- Available evidence from mice
dcScicnt  in the alpha and beta isoforms of PKS
suggests that this action is mediated by the  beta
isoform. Asa consequence, modulators of PICB activity
may also find utility in  diseases in which there is a
dysfunction of glucose metabolism and energy storage
such as diabetes, metabolic disease and obesity. 20
Cyclic Ah1P4.ependenl protein kinase (PT{A) is a
serinw lhreonine protein kinase  that pfwsphorylates a
wide range of suhstmtes and is involved is the
regulation of  many cellular processes including cell
growth, cell diferendalion, ioa-channel  conductivity,
gene transcription and synaptic release of
neurotransmitters, In its  inactive faun, the PKA
holeeoxyme is a tetremer comprising two regulatory 25
subunits and two catalytic subunits. PRA aets as a
link between 0-protein mediated signal transduction
events and the  cellular processes that they regulate.
Binding of ahonnonc ligand such as glucagon  to a
transmembrane receptor activates a receptor-coupled
0-protein (GTP-binding  and hydrolyzizg protein). Upon
activation, the alpha subunit of the G protein 4i WO
20051061463 PCT/G1U004M0.546J  6 F  dissociates and
binds to and activates adcnyiate cyclase, which in
turn converts ATP to cyclic-AMP (CAMP). The cAlvW thus
produced then binds to the regulatory  subunits of
PICA leading to dlssociatiou of the associated
catalytic subunits. The  catalytic subunits of PKA,
which are inactive when associated with the regulatory
5 sub-units, become active upon dissociation and take
part in the phosphorylation of  otiler regulatory pro
Was. 



For example, the catalytic sub-Tmil of PKA
phosphorylotes the kinase  Phosplwrylase ICinase which
is involved in the phosphorylation ofPhosphorylase,
the enzyme responsible for breaking down glycogen to
release glucose. PKA is 10 also involved in the
regulation of glucose levels by phosphorylating and
deactiveling glycogen synthase. Thus, modulators of
PICA activity (which  modulators may increase or
decrease PICA activity) may be useful in the treatment
or management of diseases in which there is a
dysfunction of glucose metabolism f  and energy
storage such as diabetes, metabolic disease and
obesity. 15 PICA bas also been established as an acute
inhibitor of T cell activation. Aundahl el {  al have
investigated the possible role ofPKA type I in
HIV-induced T cell dysFamction on the basis that T
cells from HIV-infected patients have increased
levels of cAMP and are more sensitive to inhibition by
cAMP analogues than are  normal T cells. From their
studies, they concluded that increased activation
ofPAA 20 type I may contribute to progressive T celi
dysfunetion in HIV infection and that  PKA type I may
therefore be a. potentisl target for irnmunomodulating
therapy:  Aandahl, E. M., Aulavst, P., SkAlbegg, B S"
Muller, F" Froland, S. S" Hanson,  V., Tasken, K.
Protein kinuse A type I maagarzlst restores lr+zrnane
responses o( T  eddy from HIV-fnfeered patients. FASBE
J. 12, 855-362 (1995). 25 II has also been. recognised
thatmtrtstions in the regulatory sub-unit of PIA can
lead to hyperactivalion in endocrine tissue. Became of
the diversity and importance of PICA as a messenger in
cell regulation,  abnormal responses of cAMP can lead
to a variety of human diseases such as  irregular cefi
growth and proliferation (Stratalds, CA.; Cho-Chung,
Y.S.; Protein WO 20051061463 PCT/CH204MO-5464  7
IC.inase A and human diseases. Trends Kndrocrf.
fvfarab. 2002, 13, 50-52). Over- expression of PKA has
been observed in a variety of human cancer cells
including  those from ovarian, breast and colon
patieais. Inhibition of PKA would therefore  



be an approach to trnaiateat of cancer (Li, Q.; Zhu,
G-D.; Currerri Topics in 5 Medicinal Chemfsfy, 2002,
2, 939-971). Fora review of the role ofPKA in human
disease, see for example, Protein Kinase  A and Human
Disease, Edited by Constantine A. Shntakis, Annals of
the New York  Academy of Sciences. Volume 968,2002,
18BN 1-57331-412-9. Several classes of compounds have
been disclosed as having PICA and PKB  10 inhibitory
activity. For example, a class
ofisoguinolinyl-sulphonaa3ldo-diamines having P1 B
inhibitory activity is disclosed in WO 01/91754
(Yissum), W00107996 (Chiron) discloses substituted
pyrazoles having estrogen receptor  agonist activity.
The compounds are described as being usefirl
intreatingor 15 preventing inter alia
estrogen-receptor mediated breast cancer. PKB
inhibitory  activity is not disclosed. WO 00/31063
(Searle) discloses substituted pyraaole compounds as
p38 kinase  inhibitors. WO 01/32653 (Cepbalan)
discloses a class of pyrezolone kinaae inhibitors.WO
20 031059884 (71-Ceptor Therapeutics) discloses
N-substituted pyridine compounds as  modulators of
nuclear receptors. WO 031068230 (Pharmacia) discloses
substituted pyridones as p38 MAP kinase  modulators.
WO 00!66562 (Dr Reddy's Research Foundation) discloses
a class of 1 phenyl- 25 substiWtedpyraroles for use as
anti-inflammatory agents. The t-phenyl group is
substituted by a sulphur-containing substiwent as a
sulphonamide or sulphonyl  tw - ------------ WO
2aa5/ocl 6] PCFiG7t20091f1(ISA6J  Sumnparv otthe
lnvt:nlinn The invention provides compounds that. have
protein kina.se H (PKB) and protein A  



(PKA) inhibiting or modulating activity, and which it
is cavisaged will be useful in  preventing or treating
disease states or conditions mediated by PKB or PICA 5
Ina first aspect, the invenlionprovides a compound of
the formula (I):  x  R'-N E Ro  R~- Rs 1  or a salt,
solvate, lautomer or N-oxide thereof,  wherein A is a
saturated h Ydrocabon linker group containing from I
'DD 7 carbon  atoms, the linker group having a maximum
chain length of 5 atoms extending lU between Rt and
NR2R3 and a maximum chain length of 4 atoms extending
between  E and NR2R1, wherein one of the carbon atoms
in the linker group may optionally  be replaced by an
oxygen or nitrogen atom; and wherein the carbon atoms
of the  linker group A may optionally bear one or more
substituents selected from oxo,  fluorine and hydroxy,
provided that the hydroxy group when presentis not
located 15 at a carbon atom a with respeetto the NR2R3
group and provided that the oxo group  when present is
located at a carbon atom a with respect to theNk2R3
group; E is a monocyclic or bicyclic carbocyclic or
heterocyclic group;  Rt is an aryl or hetercaryl
group; R1 and R3 are independently selected from
hydrogen, Cia hydrocarbyt and  20 CI-4 acyl wherein
the hydracarbyl and aryl moieties are optionally
substituted by  one or more substifuonts selected from
fluorine, hydroxy, amino, methylamino,  ditnethylamina
and mcthoxy; or R2 and R3 together with the nitrogen
atom to which they ere attached  form a cyclic group
selected from an imidazole group and a saturated
monocyclic {  



i  c  a wO N5/M1463 PC IGE2004JD l5I54  s heterocyclic
group having 4-7 ring members and optionally
containing a second  heteroa Dam ring member selected
fiom O and N; - or one of R2 and R3 together with the
nitogcu slam to which they are  attached and one or
more atoms from the linker group A farm a saturated 5
monooyelic heterocyclic group having 4-7 ring members
amid optionally containing  a second heteroatom ring
member selected from 0 and N; orNR2Rr and the carbon
atom of linker group A to which it is attached
together form a cyan group; R4 is selected from
hydrogen, halogen, C1.s saturated hydrocarbyl, CI- 10
saturated hydroearbyloxy. cyan, and CFy; and RS is
selected from selected from hydrogen, halogen, C14
saturated  hydmcarbyi, CI-5 saturated hydrocarbyioxy,
cyan, CONE1 , CONI-IR9, CP3, wu2,  NHCOR or NHCONW; R9
is a group Rca or (CI-b)Rsa, wherein 0 is a monocyclic
or bicyclic group  15 which may be carbocyclic or
heterocyclic; the carbocyclic group or heterocyclic
group Re being optionally substituted  by one or more
substituents selected From halogen, hydroxy,
tii$uoramethyl, cyan.  nitro, carboxy, amino, mono- or
di-C1 hydrooarbylamino; a group R-Rb wherein  R is a
bond, 0, CO. X'C(I{2), C(X)X', X'C(X2)Xr, S, SO, SO2,
NR, SO1NR` or 20 NRSOZ; and R is selected from
hydrogen, heterocyclic groups having from 3 to 12
ring members, and a Cia hydmcatbyl group optionally
substihrted by one or more  substituents selected from
hydmxy, oxo, halogen, cyan, nitro, earboxy, amino,
mono- or di-C1-4 hydrocarbyhrmino, carbocyclic and
heterocyclic groups baving  



from 3 to 12 ring members and wherein one or more
carbon atoms of the Ctz 25 hydrocarbyl group may
optionally be replaced by 0, S, SO, SO2. MR', X'C(X2),
C(X2)XI orXSC(X)Xl; R` is selected from hydrogen and
C14 hydrocarbyl; and  Xt is O, S orWand X2 is -0, S or
NR. The invention also provides a compound of the
formula (Is)-. WO 20n51061-U 3 PCTlGn2aflilaR51fi1 k
Rz R'-A- I 11  R E  Ra R5  H (le) ora salt, solvate,
tautomer or N-oxide thereof; wherein A is a saturated
hydrocarbon linker group containing from i to 7 carbon
atoms, the linker group having a maximum chain length
of 5 atoms extending 5 between R3 and NRW and a
maximum chain length of 4 aloms extending between  E
and NR2R3, wherein one olthe carbon atoms in the
linker group may optionally  be replaced by an oxygen
or nitrogen atom; and wherein the carbon aroma of the
linker group A may optionally bear one or more subs
titaents selected from oxo,  fluorine and hydroxy,
provided that the hydmxy group when present is not
located 10 at a carbon atom a with respect to the
NR2R1 group and provided that the oxo group  when
present is located at a carbon atom a with respect to
th e NR2RV group; E is a monocycle or bicyclic
carbocyclie or heterocyclic group;  Rt is an aryl or
hetetoaryl group; R2 and R3 are independently selected
front hydrogen, C1-4 hydrocarbyl and  15 Cl4 aryl, 



or R2 and R3 together with the nihvgen atom to which
they are attached  form a satmated monoeyclic
heterocyclic group having 4-7 ring members and
optionally containing a second heteroatow ring member
selected from 0 and N; or one of 1't2 and R3 together
with the nitrogen atom to which they are  20 attached
and one or more aroma from the linker group A form a
saturated  monocyclic heterocyclic group having 4-7
ring members and optionally containing  a second
heteroatom ring member selected from 0 and N; or
Nit2R3 and the carbon atom of linker group A io which
it is attached  together form a cyan group; I WO
200s106r4S.r PCTIGn2004IO6-U6I  R4 is selected from
hydrogen, halogen, Cr.5 saturated hydrocarbol, cyan
and CFs; and W is selected from hydrogen, halogen,
Cr-s saturated hydrocarbyl, cyan,  CONH2, CONHR4, CF3,
NH2, NHCOR' or NHCO HR; 5 Ra is phenyl or benzyl each
optionally substituted by one or more  substitueats
selected from halogen, bydroxy, tiiluoromethyl, cyan,
nitro, carboxy.  amino, mono- or di-Cra
hydrocarbylamino; a group R-R wherein R' is a bond, O,
CO. XLC(7Cz), C[X2)Xl. XCC(X2)Xl, S. SO, S02, NR,
SO2NR` orNR`SO2; and e  is selected from hydrogen,
heterocyclic groups having horn 3 to 12 ring members,
14 and a C-s hydroesabyl group optionally substituted
by one or more substituents  selected from bydroxy,
oxo, halogen, cyano, nitro, carboxy, amino, mono- or
di- Cr.q hydrucarhylamino, carbocyelic and
heterocyclic groups having from 3 to 12  ring members
and wherein one or more carbon atoms of the Cl.s
hydrocarbol group  may optionally be replaced by O, S,
SO, SO,, NR`, X'C(X2), C(X2)Xr or 15 X'c(X2)X'; R` is
selected from hydrogen and C1.4 hydrucarbyl; and  X'
is 0, S or NR` and )2 is O, =S or NR. 



Also provided are compounds of the general fnnaula
(ib):  Ra  R1 A-N E R L  RRs N-" (1)) 2fl or salts,
solvates, tantomers or N-oxides thereof, wherein A is
a sat rated hydrocarbon linker group conlaiaing from
Ito 7 carbon  atoms, the linker group having a maximum
chain length of 5 atoms extending  between Rt and
NR2R0 and a maximum chain length of 4 atoms extending
between  F- andNR2R2, wherein one of the carbon atoms
in the linker group may optionally WO 2NJV061461
PCFJGIt200J/OOSJ6I  12 be replaced by an oxygen or
nitrogen atom; and wherein the carbon atoms of the
linker group A may optionally bear one or more
substituenLs selected ctom fluorine  and hydroxy,
provided that the hydmxy group is not located at a
carbon atom a  with respect to the NIt'R3 group; 5 E
is a monocyclic or bicyclic carbocyclic or hetemeycic
getup;  Rt is as aryl or heteroaryl group; Ra and R3
an independently selected from hydrogen, Cis
hydrocarbyl and  CtA acyL; or e and R3 together with
the nitrogen atom to which they are attached 10 farm a
saturatedmonocyclic heterocyclic group having 4-7 ring
members and 2  optionally containing a second
heteroarom ring member selected from 0 and N; or one
of R1 and R3 together with the nitrogen atom to which
they are  attached and one or more atoms from the
linker group A forma saturated  monoeyclic
heterocyclic group having 4-7 ring members and
optionally containing 15 a second heteroatani ring
member selected from 0 and N; 



or NR21t3 and the carbon atom of linker group A to
which it is attached  together form a cyan group; Rd
is selected from hydrogen. halogen, Ct,s saturated
hydrocarbyl, cyan,  and CF,; and 20 Re is selected
from selected from hydrogen, halogen, Ct.s saturated
hydroearbyl, cyan, CONsl-l2, CF3, NHL, NHCOR' or
NRCONEIR9; R9 is phenyl or beuzyl each optionally
substituted by one or substituents  selected from
halogen, hydtoxy, trifluoromethyl, cyano, nitro,
carboxy, amino.  mono- or di-Cy-4 hydrocarbylamino; a
group R-Rb wherein Ra is a bond, 0, CO, 25 XtC(X2),
C(X)Xt, X'C(Xt)X', N. SO. 902. NEC, SO2NR` or NWSOa;
and R6 is  selected from hydrogen. heterocyclic groups
having from 3 to 12 ring members, and  a 01-a
hydroe.arbyl group optionally substituted by one or
more substituents selected  from hydmxy, oxo, halogen,
cyan, nitro, carboxy, amino, mono- or di-Cie
hydnncarbylem.ino, curbocyclic andhetcrocyclic groups
having from 3 to 12 ring 3D members and wherein one or
more carbon atoms of the Ct$ hydrocarbyl group may
optionally be replaced by O, S, SO, SO2, NR`,
3CIC[X2), C{X2)X' or X'CQC)X1; WO 2005/OC1163
PCTIC1n2f10Jl1105dGd  13 r is selected from hydrogen
and C11 hydmcaibyl; and  Xt is O, 5 or IVR` and X'' is
=O, or The invention furtherprovides:  A compoundper
se of the formula (II), (III), (IV), (y) or any other
sub- 5 group or embodiment of the formula (1) as
defined herein.  A compound of the formula (1), (Ea),
(1b), (II), (QI), (}V), (V) or any set'  group thereof
as defined herein for use in the prophylaxis or
treatment of a  disease stale or condition mediated by
protein kinsse B.  The use of a compoundd of
formula([), (Ea), (lb), (1I), (III), (IV), (N) or any
10 sub-group thereof as defined herein for the
manufaciture of -a medicament for  



the prophylaxis or treatment of a disease state or
coadi don mediated by  protein kinase B.  A method for
the prophylaxis or treatment of a disease stale or
condition  mediated by protein kiasse B, which method
comprises administering to a  l5 subject in need
thereof a compound of the formula (1), (TEL), (Ib),
(1!), (Ill),  (N), (V) or any subgroup thereof as
defined herein.  A method for beating a disease or
condition comprising or arising from  abnomral ceU
growth or abnotmsIIy arrested cell death is aruamma3,
the  method comprising administering to the mammal a
compound of the 20 formula (I), (Ia), (Ib), (U), (UT),
(IV). (V) or any sob-.group thereof as  defined herein
in an amount effective to inhibit protean kinase B
activity,   A method of inhibiting protein kinase B,
which method comprises contacting the tin se with a
kinase inhibiting compound of the formula (I),  (la),
(Ib). (SI), (III), (LV), (V) or any subgroup thereof
as defined. -herein. 25 ^ A method of modulating a
cellular process (for mple cell division) by
inhibiting the activity of a protein kinase B using a
compound of the kt 1 Wo 2005106144'.3 PCT/GH2004fl
W-I11  la formula (1), (Ia), (lb), (II), (III), (IV),
(V) or any sub-group thereof as  defined herein  A
compound of the formula [1}, (1a), (om), (H), (SII),
(IV), (11) or any sub- group or embodiment thereof as
defined herein for use in the prophylaxis or  5
treatment of a disease slate or oondilion mediated by
protein kinase A.  The use of a compound of formula
(1), (Ia), (Ib), (II), (III), (IV), (V) or any
sub-group or embodiment thereof as defined herein for
the manufacture of e  medicament for the prophylaxis
or treatment of a disease state or condition  



mediated byprotein kinase A. 10  A method for
thepropbylaxis or treatment of a disease stale or
condition  mediated by protein kinase A, which method
comprises administering to a  subject in need thereof
a compound of the formula (1). (la), (Ib), (II),
(III),  (IV'), (V) or any sub-group or embodiment
thereof as defined herein. A method for treating a
disease or condition comprising or arising from  15
abnormal cell growth or abnormally arrested. cell
death in a mammal, the  method comprising
administering to The mammal a compound of the  formula
(I), (In), (Ib), (II), (III), M. (V) or any subgroup
or embodiment  thereof as defined herein in an amount
effective to inhibit protein kinase A  activity. 20  A
method ofinbibiting protein ldaase A, which method
comprises  contacting the kinase with a
kinasc-inhibiting compound of the formula (1),  (1a),
(1b), (I1), (113), (IV), (V) ar any sub-group or
embodiment thereof as  defined hereiuL ^ A method of
modulating a cellular process (for example cell
division) by  25 inhibiting the activity of a protein
kinase A using a compound of the  formula (1), (Ia),
(Ib), (II), [III), (SV), (V) or any sub-group or
embodiment  thereof as defined herein. i I WO
20051(161-63 P("Clc1120o. cos-Ir,-l  15  The use of a
compound of the formula (l), (Ia), (Ib), (11), (III),
(M, (V) or  any sub-gronp thercofas defined herein for
the manufacture of a  medicament for the prophylaxis
or treatment of a disease state or condition  arising
from abnormal cell growth or abnormally arrested cell
death. 5  A method for treating a disease or condition
comprising or arising from  



abnormal cell growth in a mammal, which method
comprises adminisicring  to the mammal a compound of
the formula Cl), (Ia), (1b), (II), (III}, (IV), (V)
or any sub-group thereof as defined heroin in an
amount effective in  inhibiting abnormal cell growth
at abnormally arrested cell death. 10  A method for
alleviating or reducing the incidence ofa disease or
condition  comprising or arising fium abnormal cell
growth or abnormally arrested cell  death in amamma],
which method composes administering to the mammal  a
compound of the fo; mla (1), (la), (Ib), (II), (III),
(IV), (V) or any sub- group thereof as dented herein
in an amount effective in inhibiting 15 abnormal cell
growth 2 A pharmaceutical composition comprising a
novel compound of the formula  (1), (la), (Ib), (Ii),
(III), (IV), M or any sub-pup thereof as defined
herein  and a pharmacentieally acceptable carver.  A
compound ofthe formula Cl), (Ia), (Tb), (11). (iii),
(IV'), (V) or any sub- 20 group thereof as defined
herein for use in medicine.  The use ofa compound of
the formula 0, (la), (Ib), (II). (III), (IV), (V) or
my sub-group thereof as do Road herein for the
manufnclwe of a  medicament for the prophylaxis or
treatment of any one of the disease states  or
conditions disclosed herein 25  A method for the
treatment or pruphyhexis of any one of the disease
states or  conditions disclosed herein, which method
comprises administer nyv to a  patient (e.g. a patient
is need thereof) a compound (e.g. a therapeutically -
--------- WO 20MI06la1,3 PCTIGtt2OOLOO54t J Ifi
effective amount) of the formula (1), (Ia), (lb), (9),
(III.), (IV), (V) or any  sub-group thereof as defined
herein.  A method for aS3eviating or reducing the
incidence of a disease state or  



condition disclosed herein, which method comprises
administering to a  5 patient (e.g. a patient in need
thereof) a compound (e.g. a theropeuttcally effective
amount) of the Rmnula (1), (Ia), (Ib), (IQ. (III),
(IV), (v) or any  sub-group thereof as defined herein.
A method for the diagnosis and treatment of a disease
stale ar condition  mediated by protein kinase B.
which method comprises (i) screening a 10 patient to
determine whether a disease or condition from which
the patient is  or may be suffering is one which would
be susceptible to hrcatment with a  compound having
activity against protein kinase B; and (ii) where it
is  indicated that the disease or condition from which
the patient is thus  susceptible, thereafter
administering to the patient a compound of the i5
formula (I), (Ia), (Ib), (If), (III), ((V), (V) or any
sub-group thereof as  defined herein.  The use of a
compound of the formula (I), (Ia), (Ib), (II), (fg),
(IV), (v) or  any sub-group thereof as defined herein
for the manufacture of a  medicament for the
freattacnt or prophylaxis of a disease slate or
condition 20 in a patient who has been screened and
has been determined as suffering  from, or being at
risk of suffering from, a disease or condition which
would  be susceptible to treatment with a compound
having activity against protein  kinase B.  A method
for the diagnosis and treatment of a disease state or
condition  25 mediated by pmteia kinase A, which
method comprises (i) screening a  patient to determine
whether a disease or condition From which the patient
is  or may by suffering is one which would be
susceptible to treatment with a  compound having
activity against protein kinase A; and (ii) where it
is  indicated that the disease or condition from which
the patient is thu!? t  3 



------------- WO 200S106 1 463 PCTIGII2ae.rMM64  U
susceptible, thereafter administering to the paliens a
compound of the  fommla (1), (Ia), (Ib), (II), (ID),
(IV), (V) or any subgroup or embodiment  thereof as
defined heceim a The use of a compound of the formula
(1), (1e), (lb), (U), (111), (IV), (V) or  5 any
subgroup or embodiment thereof as defined herein for
the suanatheture  of a tneicameut for the treatment or
prophylaxis of a disease state or  condition in a
patient who has been screened end has been determined
as  suffering from, or being at risk of
sufforingfronm, a disease or condition  which would be
susceptible to treatment with a compound having actlv4
10 against protean kinase A. Genial Preferences andP
efinitioas The following general preferences and
definitions shall apply to each of the  moieties A, E
and Fho R' and R9 end any sub-definition, sub-group or
embodiment  thereof, tmless the context indicates
otherwise. 15 My references to Formula (1) herein
shall be taken also to refer to formulae (Ia),  (J6),
(II), (111), (IV), (V) and any other subgroup
ofcompotaids within formula (I)  unless the context
requires otherwise. References to "carbocyclie and
"heterocyclic" groups as used herein shall, unless
the contact indicates otherwise, include both aromatic
and non-araraadc Ting 20 systems. In general, such
groups may be monocyclic or bicyclic and may coninin,
for example, 3 to 12 ring members, more usually 5 to
10 ring members. Examples  of monocyclic groups are
groups containing 3, 4, 5, 6, 1, and 8 ring members,
more  usually 3 to 7, and preferably 5 or 6 ring
mernbers, Examples of bicyclic groups are  those
conlnining 8, 9, [0, 11 and 12 ring members, and more
usually 9 or 10 ring 25 members. 



The carbocyciic or heterocyclic groups can he aryl or
b Zeroaryi groups having  from 5 to 12 ring members,
more usually from 5 to 10 ring members. The teen
"aryl" as used herein refers to a carbocyclic group
having aromatic character and Wa 21105N.1463
PCT(CB2CIOJ1110$1W  is the term "heteroaryl" is
usedherein to denote a heterocyclic group having
aromatic  character. The te,ms'hryl" and "heteroaryl"
embrace polycyciic (e.g. bicyclic) ring  systems
wherein one or more rings are non-aromatic, provided
that at least one ring  is aromatic. In such
polycyelic systems, the group may be attached by the
aromatic 5 ring. or by a non-aromatic ring. The aryl
or heterosryl groups can be monncyciic or  bicyclie
groups and can be unsubstitoted or substituted with
one or more  substltuonts, for example one or more
groups R10 as defined herein, The term non-aromatic
group embraces unsaturated ring systems without
aromatic  character, partially saturated and fully
saturated carbocyclic and heterocyclic ring  10
systems. The terms alum led" and' partially saturated"
refer to rings wherein the ring structure(s) conlains
atoms sharing more than one valence bond i.e. the ring
contains at least one multiple bond e.g, a GC, C>=C or
N=C bond. The term `riully  saturated" refers to rings
where there are no multiple bonds be tween ring atoms.
Saturated earbocyclic groups include cyoloalkyl groups
as defined below. Partially 15 saturaled carbocycho
groups include cyctoalkenyl groups as defined below,
for  example cyclopennnyl, cycloheptenyl and
cyclooctenyl. Examples ofhoteroaryl groups are
monocyclic and bicyclic groups containing from  five
to twelve ring members, and more usually from five to
ten ring members. The  heteroaryt group can be, for
example, a five membered or sly- membered 20
monocyclic ring or a bicyclic structure formed from
fused five and six membered  rings or two firsed six
membered rings. Each ring may contain up to about four
heteroatoms typically selected from nitrogen, sulphur
and oxygen. Typically the  heteroaryl ring will
contain up to 3laelervaloms, more usually up to 2, for
example  



a single heteraatom. In one embodiment, the heteroaryl
ring cantina at least one 25 ring nitrogen atom. The
nitrogen atoms in the heleroaryi rings can be basic,
as in  the case of an imidaaole or pyridine, or
essentially non-basic as is the case of an  indolc or
pyumle nitmgea In general d1e number ofbasic nitrogen
atoms present in  the heteroaryl group, including any
amino group substiwents of the ring, runt be  less
than five. 4l f WO 20(51061J63 PCTIG8200103464  19
Examples of five membered heteroaryl groups include
but are not fanned to  pyrrole, furan, lhiophvae,
imidazole, fire=, oxaxole, oxadiazole, oxatriazole,
1soxazole, tlliazole, isoihiazole, pyrsw&e, triazole
and lauazoie groups.  Examples of six membered
heroroaryl groups include but are not limited to 5 pyn
n pyrazine, pyridazine, pyrimidine and triazine. A
bicyclie hetem yl group maybe, for example, a group
selected from: a) a benzene ring fused to s 5- or
6-membered ring containing 1, 2 or 3 ring  he
teroatonu; b) a pyridine ring fused to a 5- or
6-membered zing containing 1, 2 or 3 ring  111
heterantoms; c) a pyrimidine ring fused to a 5- or
6-membered ring containing I or 2 ring  heteroatams;
d) a pyrrole rung fused to a a 5- or 6-membered ring
containing 1, 2 or 3 ring  heteroatoms; 15 e) a
pyrazole ring fused to a a 5- or 6-membered ring
concaiuing l or 2 ring  hetematoms; f) an imidazolo
ring fused to a 5- or 6-membered ring co ining I or 2
ring  hetematoms; 



g) ea oxazolo ring fused to a 5- or 6-membered ring
containing I or 2 ring  20 betematom9; h) an isoxawle
ring fused to a 5- or 6-membered ring containing 1 or
2 ring  heteroatoms; i) a tfuazole ring fused to a 5-
or 6-membered ring containing 1 or 2 ring
hezeroatams; 25 j) an isothiszole ring fused to a 5-
or 6-mamberod ring containing S or 2 ring
heteroelumg; i WO 20051061J 63 PC TiGB200J/Ia5J6J  xa
k) a thiopheae ring fused to a 5- or 6-membered ring
containine 1, 2 or 3 ring  heteroamms; 1) a furan ring
fused to a 5- or 6-membered ring containing 1, 2 or 3
ring  hetereatoms; 5 m) an oxazole ring fused to a 5-
or 6-membered ring containing 1 or 2 ring
heteroutoms; n) an isoxazole ring fused to a 5 or
6-membered ring containing i ar 2 ring  beteroaroms;
o) a cyclohoxyl ring fused to a 5- or 6-membered ring
containing 1, 2 or 3 ring  to heteroatoms; and p) a
cyclopenryl ring fused to a 5- or 6-membered ring
containing 1, 2 or 3 dng  heteroaioms Examples of
bicyclic het=aryl groups containing a six membered
ring fused to a  five membered ring include but are
not limited to benzfuran, benzthiophene, 15
benzimidazole, benzoxainle, benzisoxazole,
benatltiazole, benzisotIziazole,  isobeozofurari
iudole, isoindate, indolizine, iudoline, isoindoline,
purine (e.g.,  adenine, guanine), irtdazole,
benzodioxoie and pyrazolopyridine groups.  



Examples of bicyclic heteroaryl groups containing two
fused six membered rings  include but are not limited.
to quinoliue, isoquinoline, cbroman, thiochrrnnaa, 20
chromene, isoehromene, cbroman, isochroman,
benzodioxan, quinolizine,  benzoxazine, bennzadiazine,
pyridopyridine, quinoxaline, quinaxoline, cinaoline,
phthalazine, rnphthyridine and pteridine groups.
Examples of poly oyclio aryl and heteroaryl groups
containing an aromatic ring and  e non-aromatic ring
include tetrahydronaphthalene. tetrahydroisoquinoline,
25 tetrahydroquinoline, dihydrobenzthiene.
dihydrobenzfm'an, 2,3-dibydro- benzo[i,4]dioxiae,
benzo[1,3]dioxole, 4,5,6,7 telmhydrobenzofvran,
indnline and  iadnne groups. i  t WO 2005Po61-163
PCTICSZ00410S141  21 Examples of carboeyclie aryl
groups include pheayl, napbthyl, indeayl, and
LeRvhydronaphthyl groups. Examples of non-aromatic
heterocyclic groups Ire groups having from 3 to 12
ring  members. more usually 5 to 10 ring members. Such
groups can be monocycle or  S bicyclic, for example,
and typically bave from 1 to 5 betematom ring members
(more usually I, 2, 3 or 4 heteroalom ring members),
usually selected from  nitrogen, oxygen and sulphur.
The heterocylic groups can contain, for example,
cyclic ether moieties (e.g as in  tetrahydrofuran and
dioxane), cyclic thioether moieties (e.g. as in 10
tehahydrolhiophene and dilhiane), cyclic amine
moieties (e.g. as inpyrrolidirre).  cyclic sulphones
(e.g. as in sulfolane and sulfbIcne), cyclic
sulphaxides. cyclic  sulphonamides and combinations
thereof (e.g. Ihiemorpholine). Other examples of
non-aromatic heterocyclic groups include cyclic amide
moieties (e.g. as in  pyrrolidone) and cyclic ester
moieties (e.g. as is butyrolaotone). 



15 Examples of monocyclic non-aromatic heterocyclic
groups include 5-, 6-and 7- membered mouocyclic
heterocyclic groups. Particular examples include
morphol'tne, thiomorpholine and its S-oxide and S.9
-dioxide; (particularly ;  thiomorpholine), piperidine
(e.g. I piperidinyl, 2-piperidiayL 3-piperidinyl and 4
piperidinyi), M-alkyl piperidines such as N-methyl
pipeddine, piperidone, 20 pyrrolidine (e.g-
l-pyrrolidinyl, 2-pyrrolidinyl and 3-pyrrolidinyl),
pyrrolidona,  azetidine, pyrau (2H-pyraa or 4H-pyran).
dihydrothlophene, dihydropyran,  dihydrofuran,
dihydrotihiazole, teuahydrofuran, tetiahydrothiopheae,
dioxane,  telrehydropyran (e.g. 4-tetrahydm pyranyi),
imidaznline, imidazolidinone,  oxazoline,
thiazoline.2pyrazoliae, pyrazolidine, piperazone,
piperazine, and N 25 alkyl piperazines such as N
methyl pipenzine, N-ethyl piperazine andtl-
isopropylpiperazine. One subgroup of manocyclic
non-amtnatic hetemcydlic groups includes  morpholine,
piperidiae (e.g. 1-piperid nyl, 2-piperidinyl
3-piperidinyl and 4- piperidinyl). piperidone,
pycrvltdina (e.g. Ipyrrolidinyl, 2-pyrrolidinyl and 3
4 WO 2005fe61J63 PCT(GB2(III010346-I  22 pyrmlidinyl),
pyrrolidone, pyran (2H-pyran or 4H-pyran).
dihydrotbiophene,  dihydropyran, d hydro uran,
dlhydmthiazole, lerahydrofinn, tttahydrothiophcae,
dioxane, tetrahydropyma (e. g- 4-Lxehydio pyranyl), im
der oliou, imidazolidinone,  oxazoline, Ilnawline,
2-pyrazoiiue, pyraznlidine, pipetawne, pipemzine. and
N 5 elkyipiperaziaes such as N mathy[ piperazinc, In
general, preerrednon ammaIIc  hetemeyclic groups
include piperidine, pyrmlidine, azetidine, morpholine,
piparezine aid N alkyl pipcrazines. A i hrther
particular example of anon-aromatic  heterocyclic
group, which also forms part oftho above group of
preferred ann- amatatie heterocyclic groups. is
azetidine. l0 



Examples of non-aromatic carhecyciia groups include
cycloalkana groups such as d~d  cyclohcxyI and
cyclopenty], cycloilkanyl groups such as
cyclopeutcnyl, cyclohexenyl, eyelohepteny[ lid
cyclooctenyl, as well as cyclohexadieayl,
cycIaoctafetraen Wh'ahydronsphthcay[ and decalinyl. ]
15 Each of the definitions ofcarboeyclic and
heterocyclic groups in this specification may
epdoaal[y exclude any one or any combination of two or
more of the following  moieties: - substituted or
unsubstiluted pyridona rings; - substi [uied or
uwubsditulad pyrralo[1,2-a]pyrimid-A-ones;  20 -
subsrtnrted or unsubsiltuted pyraaoloncs.
Whereieference is made herein to cazboc,clic and
heterocyclic groups, the c rboeyclic m heterocyclic
ring can, unless the ooatext indicates otherwise. be
unsnbstibrted or substituted by one or more
substituent groups R10 selected from  Mogen, hydroxy,
Iritluommethyl, cyan, nitre, carboxy, amino, mono. or
di-C14 25 hydrucarbylemino, carbocyelic and
heterocyclic groups having from 3 to 12 ring  members;
agmup R-R vbereut R' Ia a band, O, CO, XLCOCa),
C(X)Xt.  X'C(X2)X', S, SO, 502, NR', S02NR` or NR`SO2;
andRb in selected tom  hydrogen, carbocyclic and
heterocyclic groups having from 3 to 12 ring members.
and a Cc4 hydrorarbyl group optionally sebstihrled by
one at more substitucnts 30 selecled from hydroxy,
oxo, halogen, cyan, nitro, carhoxy, anion, mono- or di
]  ] w o NO-Wfi 1463 PCTIGBtf10410054 W  za C14
hydiucarbylamino, carbocyclic andbetemcyclic groups
having from 3 to 12  ring members and wherein am or
more carbon atoms of the Cta hydrocatbyl group  may
optionally be replaced by 0, S. SO. SCz, HR`, XIC(R2),
C(X5XI or  



xtcw)X" 5 1t is selected fives hydrogen and CI-0
hydrocarbyi; and  Xtisp.S orNRandX2is O,"S or7 =.
Whuie the suhstirueut group K1P comprises or includes
a carbocyclic orhetemoyclic  group, the said
carbocyclic arheterocyclic group may be unsubstituted
or may iLse1F  be subs6tured with one or more Rather
substitucrt groups R10 In one sub-group of 10
compounds of the formula (I), such further subsetuent
getups R10may include  carboc}clic or heterocyclic
groups, which am typicslly not themselves farther
auhsutumd_ fn 9nothersub-group of compounds of the
formula (I), the said further  subsdtuents do not
include carbocyclie or heterocyclic groups but am
atherwise  selected fmm the groups listed above in the
definition of RIO. 15 The subsdtuents R10 maybe
selected such that they contain no more Than 20 non-
hydragcn atoms, for example, no more than 15
nun-hydrogen atones, e.g. no more  than 12. or 10, or
9, or 8, or 7, or 6, or 5 non-hydrogen atoms. Where
the carbocyclic and hetmocyclic groups nave a pair of
substitueats on  sdjacenI ring atoms, the two
substituents maybe linked so as* form a cyclic 20
group, for example, an adjacent pair ofsubadtuents on
adjacent crabonalonra of a  ring may be linked via one
or more heteroawms end optionally substituted alkylenc
groups to form a fused oxa-, diesa-, am.-, disaa- or
oxaaza-cycloalkyl group.  Examples of such linked
subslitucnt groups include: [_)c:) 9 I WO 200SK 1614CS
P(TIGIUOIU/OO5-Ir1  24 I I XF p F Examples ofhalogeo
subsi5iuents include Jhuwk e. chlorine, bromine and
iodine.  



Fluorine and chlorine are particularly pceSerreti in
the definition of the compounds of the formula (I)
above and as used hereinafter,  the term `hydrocarbyl"
is a generic term encompassing aliphatic, alicyelic
and 5 dramatic groups having an all-carbon backbone,
except where otherwise stated. In  certain cases, as
defined herein, one or more of the carbon atoms making
up the  carbon backbone may be replaced by aspeoified
atom or group of atoms,  Exffinples ofhydrocarbyl
groups inrluade alkyl, cycloulkyl, cycloalkenyl,
carbocyclic aryl, alkenyl, allWayI, cyc[oalkylelkyi,
cycloalkenylalkyi, and 10 carbocyclic aralkyl,
aralkenyl and aralkyay] groups- Such groups can be
uasuhstitu6ad or. where stated, can be substituted by
one or more substifuenLL as  defined herein. The
examples and preferences &%pressed below apply to each
of the  hydmcarbyl substitutat groups or
hydtocarbyl-captaining substibrent groups  referred
loin the various definitiuns ofsubstiments for
compounds of the formula 15 (1) unless the context
indicates otherwise. Generally by way ofexample, the
hyduacarbyl groups can have up to eight carbon  atoms,
unless the context requires otherwise. Within the
sub-aer of hydrocarbyl  groups having 1 to 8 carbon
alarm, par-icular examples are Cl.,5 hydrocarbyl
groups, such as Ct-4 hydrocatbyl groups (e.g. Cta
hydroearbyl groups or C1 20 bydror. rhyi groups),
specific examples being any individual value or
combination  of values selected from C1, C2, Cx, Ca,
Cs. Cs, Cr and Ca hydracnrbyl groups. The term "alkyl"
covers both straight chain and branched chain alkyl
groups.  Examples of alkyl groups include methyl,
ethyl, pmpyl, isopropyl, n-butyl, isobutyl,  left
butyl, u-pentyl, 2-pentyl, 3-pentyl, 2-methyl butyl,
3-methyl butyl, and n-hexyl 25 and its isomers. Within
the subset of alkyl groups having I to 8 carbon
amours, ---------- - ---- WO 20PSI0M-(,3
PCr1G1l20g4Nt0.5-164 25  patttcular examples are C1.5
alkyl groups, such as C14 alkyl groups (e.g. CI-3
alkyl  



groups or Ct.1 alkyl groups). Examples of cycloalkyl
groups am those derived from cyctopropane,
cyelobuleac,  cyclopentane, cyclohexne and
cycloheptane. Within the sob-set ofcycloalkyl 5 gro
ups the cycioaikyt group will have from 3 to 8 carbon
atoms, pancular  examples being C3.6 cycloalkyl group.
Examples ofalkenyl groups include, but are not limited
to, ethenyl (vinyl), 1- ProPenyl, 2-propenyl (ally1),
isopropenYl, butenyl, hunt 1,4-dlenyl, pcntcnyl, and
hexenyl. Within the sub-sal of alkenyi groups the
Wkenyl group will have 2 to 8 10 carbon atoms,
particular examples being Cgs alkenyl groups, such as
C24 alkenyl  mops. Examples of cycloalkenyt groups
include, but are not Umired to, ayclopropenyl,
cyclobuteoyl, cyclopentenyt, cyclopentadienyl and
cyclohexenyl. Withinthe sub- set of cycloalkenyl
groups the cycloalkenyl groups have from 3 to 8 carbon
atoms,  15 and particular cxamplcs are C3 6
cycloallownyl groups. Examples of atynyl groups
include, but are not limited to, ethynyl and
2-propynyI  (pmpargyl) groups. Within the sub-set
ofafkynyl groups having 2to 8 carbon  atmus,
particular examples axe C215 alkyny} groups, such AS
C34 alkynyl groups.  Examples of carbocyclic aryl
groups include suhsrinned and unauhvtitutad phenyl,
20 napbthyl, indane and laden groups. Examples
ofcycloalkylalkyl, cycloalkenylalky7, carboeyclie
aralkyl, aralkenyl and  aralkynyl groups include
phenetbyl, benxyl, styryl, phenyletkynyl, -
cyclohexylwelhyl, cyclopentylmethyl, cyclobutylmatxyl,
cyclopropylmetfyl and  cyclopeurenylmethyl groups. 25
When present, and whore stated, a hydrocarbyl group
can be optionally substituted  by one or more
substituents selected fivm hydroxy, oxo, allmxy,
cazboxy, halogen,  cyan, nitro, amino, mono- or di-CI4
hydrocarbylau inn, and morwcyclio or ------ f  



t  WO r  20051061163 PCTfC.62M41I09-16J 26  bicyclic
carbooyc&c and heterocyclic groups having from 3 to 12
(typically I to II)  and more usually 5 to 10) ring
members, Preferred suhshtueats includo halogen  such
as Ruorine. Tins, for exnmpie, the substituted
hydrocarbyl group can be a partially fluorinated or
perfluorino-md group such as difuommethyl or 9i  S
tntluoromethyI. Invne embodiment grcferrcd
suhstituenta include mogncyclic carbocyc}ie mid
helerocychc groups baying 3-7 Ting roumbars. Where
stated, one or more carbon atoms of a hydroczirbyl
group may optionally be  replaced by O, S. SO, SO,, W.
VOW). C(X1)Xs or X'C(X )X' (or a sub-group  thereof)
whumiu X' end X2 are as hcrcinbefarc defined, provided
that at least one 10 carbon atom of the hydrocarbyl
group remains. For example, 1, 2, 3 or4 ealbon  atoms
of the hydrvrarbyl group may be replaced by one of the
atoms or groups  listed, sod the replacing atoms or
groups maybe the same or different. Tin gcncral,  tbo
number of linear or backbone carbon atoms replaced
will oorrespond In the  number of linear or backbone
atoms in the group replacing them. Examples of 15
groups inwhich one or more carbon atom of the
hydrocarbyt group have been  replaced by areplacement
atom or group as delisted above include ethers and
lbioethers (C replaced by 0 or S), moides, esters,
Ihioamides and Noes" (C-C  replaced by X'C(Xt) Or
C(X)X'), sulphones and sulphoxides (C replaced by SO
or  SO2), amines (C replaced by NR), Further exarnplcs
include urns. carboaatcs and 20 carbarnates
(C-C-Cxeplaced by X'CQK )X'). Where an amino group has
two hydrecerbyl subsilt,ene, they may, together with
the niLrogen atom to which they are almcbed, and
optionally with another  heteroatom such as nitrogen,
sulphur, or oxygen, link to form acing smructum of 4
to  7 ring members. 



35 The definition R"Rb" as used hereon, citherwith
regard to substituents present on  acarbocyclie or
heterocyclic atoiety, or withregard to other
substituent present at  other locations on the
compounds of the formula (I), includes inter aria
compounds  w'hereiAR is selected from abond, O, CO,
OC(O), SC(O), NR`C(O), OC(S),  SC(S), NR`C(S), OC(NR),
8C(14R), NR`C(NR), C(O)0, C(O)S, C(O)NR`, 30 C(S)O,
C(S)S, C(S) W. C(NRa)O, C(14R')S. C(4R)NR`, CqO)O,
SC(O)O. WO 200MP611 ri] PCTIC.BZOOJ10n5S6a  27
NRt(o)O, OC(S)O. SC(S)o, NR`C(S)o. OC(NRyO, SC fl'.
)O,NRC(NR`)O,  OC(O)S, SC(O)S, NR`C(Q)S, OC(S)S,
SC(S)S, NR9C(S)S, OC(NR')s, SC(NR)s,  NR`C(MR`)S,
QC(O)NE, SC(O)NR, NR`C(O) NR, oC(s)NR`, sc(5) NR,
NRC(S)NR`, OC(NR`)NW, SSC(NR~W, NR`C(NRNR`, S. SO,
8O2,NR`, 5 SQIR and NR'SO2 wherein 1tis as
hereinbefore defined. The moiety R" can be bydrogca or
A can be a group selected from cerbecyciic and
heterocyclic groups having from 3 to 12 ring members
(typically 3 l0 10 and moms  usually from 5 to 10),
and a Cta hydrocarbyI group optionally subsunrted as
hercinbcforc defined. Examples ofhydrocarbyl,
carbocyclic and helerocyclio 10 groups areas set out
above. When W is o and Ris a Ct.s hydroaarbyl group, R
and l;" together farm a  hydmcasbyloxy group.
Preferred hydrocarbyloxy groups include saturated
hydroearbyloxy such as alkoxy (e.g. Ct4 aikoxy. more
usually C1. alkoxy such as  eihoxy and methoxy,
particularly methoxy), cycloalkoxy (e.s. CM
cycloalkoxy 15 such as cyclopropyloxy, cyt:haburyhoxy,
cyelopcntyloxy and cyciohexyloxy) and  cycloalkyadkoxy
(e.g. C3 -G cycloalkyt-Cia aikoxy such as
cyclopropylmerhoxy).  The hydrocairbyloxy groups can
be substituted by various suhstituents as defined
herein- For eKamplc, Ile alkoxy groups can be
substimcgd by halogen (e,g as in  difiuoromethoxy and
trifluoromethoxy), hydmxy (e.g. as in hydroxyethoxy).
Cia 20 alkoKy (e. g;, as in methoxyethexy),
hydrorcy-C1.2 alkyl (as in hydroxyethoxyethoxy)  



ar a cyclic group (e.g. a cyehoalkyl group
ornon-aromaticheterccyclic group as  hereinbefore
defined). Examples ofalkoxy groups bearing
anon-aromnlic  heteroaycho group as a suhstituent are
those in which the heterocyclic group is a  saturated
cye]ie amine surh as ntorplwlim , piperidine, pyrmlid
ae, piperazine, C14 25 alkyl-pipemxines,
47{ycloallrylpipereanes, [eirnhydmpyran or
tehehydrofnrdn  and the aikoxy group is a C14 alkoxy
group, more typically a Cr.l a1kaxy group  such as
melhoxy, ethoxy orn-propoxy. Alkaxy groups may bo
aubsnituled by, for example, a mormcyclic group such
as  pyxrvlidin%pipeddine, morpholine sndpiperaaine and
N-substituted derivatives ------- WO 2003it167- c3
PCTIG82o[tll06+46-l A  thereof such as N-benzyl, N-C"
acyl andN-Ct4 alkoxycerboayl. Particular  examples
include pyrcolidiucethoxy, piperidinoethoxy and
pipcrazinocthaxy.  WheaR` is j bond and Rtr is a C1.3
hydrocarb YI group, examples of hydracarbyl  groups
R`-Ra at as hereinbetare deed. The hydrocarbyl groups
may be 5 saturated groups such as cyciaalkyl and alkyl
and partuular examples of such  groups include methyl,
ethyl and cyclepropyL The hydrocarbyl (e.g. alkyl)
groups  can be substituted by various groups and atoms
as dofined herein. L'xamples of  substituted alkyl
groups include alkyl groups substituted by one or more
halogen  atoms such as fluorine and chlorine
(particular examples including bromoelhyl, 10
ehloruethyl, diIItoromelhyl, 2,2 2-hifluomct yl and
pcrfltroroolky! groups such as  trilluaromcthyl). or
hydroxy (ecg. hydroxymethyl andhydroxyelhyl), Ci.g
acyloxy  (e,& acetaxymethyt and benzyloxymethyl),
amino and mono- and dialkylamino  (a.g. aminaethyl,
melhylaminoelhyl, dimerhydaminomethyl,
dimethylaminoethyl and fern-butylaminomethyl), alkoxy
{e. g. C1a alkocy such as merhoxy -- as in {  15
methoxyttyl), and cyclic groups such as cycloalkyl
groups, aryl groups, hctetcaryl 



groups and non-aramalic heterocyclic groups as
hcreinbefore defined). F  Particular examples of alkyl
groups substituted by a cyclic group are those whereh
the cyclic group is a ssdsated cyclic amine such as
rnorpholfne, pipcridinc,  pyrrolidiue, piperaziae, Cry
alkyl-pipera~aes. Cr7-cyciaalkyl-piperaziues, 20
tetahydropyran or tehahydrofuraa and the alkyl group
is a Ct. alkyl group, mart  typically a Ct.1 alkyl
group such as mclhyL ethyl orn-pmpyl, Specific
examples of  alkyl groups subsdaaed by a cyclic group
include pyrzolidwom0hyl,  pynolidinapropyl,
morpholinometbyi, morpholinaerkyl, morpholinopropyl,
pipcridinyhnethyl, piperxzinomethyl and N-substituted
fowis thereof as defined 25 herein. Particular
examples of alkyl groups substituted by aryl groups
and heteroaryl  groups include be=y], phenethy l and
pyridylmerhyl groups. When Rs is SOjNIt , R6 can be,
for example, hydrogen or an optionally suhstiorted
Ct.g hydmcarbyl group, or a corbocyclic or
heterocyclic group. Examples of R' R6 I -
-------------- WO 2005Po6IIE3 PCTICII2OOJIOOsStu  29
where R' is SOzNR` include aminosulphorryl, C1-
alkylantinosulp1ionyl and di-Cj.  alkylaminosulphonyl
groups, and sulphonamides formed from a cyclic amino
group  such as piperidiac, morphaline, pynalidine, or
an optionally N-substituted piperazine such as
N-methyl piperazine, 5 Examples of groups Ra-Re where
R' is SD2 include allrylsulphouyl, he
leroarylsulphanyl and arylsulphonyl groups,
particularly mono cyclic aryl and  helewaryl suiphonyl
groups. Particular examples include methylsuiphonyl,
pbenylsulphonylandtoluenesulphonyl. When R' is NR`. Rb
can be, for example, hydrogen or an optionally
substituted Ct4  10 hydmcarbyl group, at o carbocyclic
orheIcrocyclic group. Examples of R-R  



where R is NRC include amino, Gu alkyiamino (e.g.
methylamino, ethylamino,  propylamino, isopropylamino,
rerr-butylamino), di-C14 aIkylamino (a,g-
dimethylamino and dielhylamino) and cycloalkylamino
(e.g. cydopropyhunino,  ryclopcnlylarSo and
cyclohexylnmino). 15 SoeciSe IImbodimenls of n
Preferences for A. B. R' W and R9  The groug "A" To
formula (1), A is a saturaled hydrocarbon linker group
cenlaining from 1 to 7  carbon elorus, the linker
group having a maximum chain length of 5 atoms
pending between Rt and N[t'R3 and a maximum chain
length of 4 atoms 20 extending between R andNR2Ra.
Within these constminls, the moieties E and R' can
eank be attached at any location on the group A. The
term "maximum chain length" as used herein refers to
the number of atoms  lying directly between the two
moieties in question, and does not take into accotmt
any branching in the chain or nay hydrogen atoms that
may be present- For 25 example, in the strutturc A
shows belww. I WO 20051061-63 PCTICIIEOOJI(1[LSJ(J 1U
=  CH3 H3 R2 R'  -CN-?H-CH-M  E R' (A) the chain
length berween R' and NR2R2 is 3 atoms whereas the
chain length 9  between $ and NR2R3 is 2 atoms. In
general it is presently preferred that the linker
group has a maumnm chain length  5 of 3 atoms (for
example 1 or 2 aloms). [a one embodiment, the linker
group has a chain length of I atom. extending  between
Sit and Idl=R3. In another embodiment, the linker
group has a chain length of 2 atoms extending 



t  between R' andNR2R. 10 In a further emboduen[, [he
linker group has a chain length of 3 atoms extending
between Rr and NR2R3. It is preferred that the linker
group has amaximum chain length of 3 atoms  extending
between I- and bWR3. In one particalarlypreferred
group of compounds, the links group foes a chain 15
length of 2 or 3 atoms extending between Rr and NR3R3
and a chain length of 2 or 3  atoms extending between
I- and NWR3. One of the carbon atoms in the linker
group may optionally be replaced by an  oxygen or
ai1rogerr atom. When present, the nitrogen atom may be
linked directly to the group B. 2fl in one embodiment,
the carbon atom to winch the group Rr is attached Is
replaced by an oxygen atom Fr  gi  7  a I ---------
------ WO 20031MF6I-663 PCTIGIt200005464  if In
another embodiment. Rl and l3 are attached to [he same
carbon atom of the 5nker  group, and a carbon alum in
Ike chain extending between I and NEC -R' is replaced
by an oxygen atom. When a nitrogen alum ar oxygen atom
arepresent, it is preforred that the nitrogen  5 or
oxygen atom and the NR1R3 group are spaced apart by al
least two intervening  carbon atoms. In one particular
group of compounds within formula [[}, the linker
Bloat linked  



directly to the gnnip E is a carbon atom and the
linker group A has an all-carbon  skeleton. 10 The
carbon amens of the linker group A may optionally bear
one ormtue  substituents sekected from oxo, fIuorinc
and hydroxy, provided that the hydroxy  group is not
located at a carbon atom it with respect to (hu, t2It3
group, and  provided also that the oxo group is
located at a carbon atom a with respect to the  WR1
group. Typically, the hydroxy group, ifprrsrau, is
located at a position P 15 with tispect to the NR2i3
guup_ in general, no more than onehydroxy group will
be present. Where fluariae is present, it may he
present as a single fluorine  subsdtuent or may be
present in a di luoromethylene or hilluocamethyl
group, for  example. In one embodiment, afluorine atom
is located at a position P with respect  to the NR2R3
group. 20 It wile to appreciated that that when an oxo
group is present at the carbon atom  adjacent the
NR1R3 group, the compound of the formula Q) atiill be
an amide.  In one embodiment of the invention, no
fluorine atoms arc present in the linker  group A. in
another embodimens ofrhe invention. no hydroxy groups
are present in the linker  25 group A. ra a flutter
e:nbediment, no oxo grog is prescnl in the linker
group A. 3 WO ZOMM61463 PCTIG732001101546-I  32 In one
group of compounds of the formula (1) neither hydroxy
groups nor fluorine  atoms are present is the Iinker
group A, e.g. the linker group A is unsuhstituted.
Preferably, when a carbon alone in The linker group A
is replaced by a nitrogen atom, the group A bears no
more than one hydroxy subatitueut and more preferably
- 5 been no hydro" subshtuenis. ti  



When there is a chain length offour atoms between E
and NR2R3, it is preferred that the linker group A
contains no rdtrogen atoms and more preferably has an
oil  carbon skeleton. In order to modify the
susceptibility of the compounds to metabolic
degradation in  10 vivo, the linker group A can have a
branched configuration at the carbon atom  ached to
the NR.R3 group. Pot example, the carhop atom attached
to the NR2R3  group can he attached in a pair of
gem-dinethyl groups. In one particular group of
compounds of the Formula (1), the portion Rt-A-NRJt?
of  the compound is reprenenlcd by the formula
Rt-[G}Y[CHa) a W Oy (CHrJ, 13 (CR6R'-NR2R3 wherein G
is Nf1, We or 0; W is attached to the group E and is
selcefed from (CBa)1-CR70, (CHa)pN and (NH)j~-CH; b is
0 or 1, j is 0 or t. Ir is 0 or  1,mis0or1,n s0, 1,
2,or3 and pis0or1; the sum ofbandkisO or l;the sun  of
j, k, m, n and p does not excec-d 4; R6 and R7 are the
sonic or diHereni and are  selected from methyl and
ethyl, or CRsR7 forms a cyctopropyl group; and e is
20 selected from hydrogen, methyl, hydroxy and
fluorine; In another sub-group of compounds of the
formula (1), the portion R'-A-NRzR3 of  the compound
is represented by the formula R'-[G (CHz)m 7C
(CH3},{CR6Ry~- NRaR3 wherein G is NIL NMe or O; }Cis
attached to the group R and is saleeted  froth
(CHi)y--CH, (CI-I,)j-b[ and [1`11-1)[-CFI; , j is 0 or
1, k is 0 or 1, m is 0 or 1, n is 0, 25 1, 2, or 3 and
p is 0 or 1, and the sum of j, k, m, a and p does not
exceed 4; and Ra  and R7 are the same or different and
ate selected fratu methyl and ethyl, or CR6R7  fumes a
cyclopropyl group. Aparticntar group CR6R7 is C(CF4)1.
I ------- -------- - wo 2005/061463 PCTICIItMllla~Stf3
33 Preferably Xis (CH2Ji-C!L 



Particular configurations where the portion R~-A-NR2R3
of the compound is  represented by the formulaRl-LG)k
[CEix}m JC {Cf {CA6Rr)c 1VR~R~ are those  wherein: 5
kis 0,mis 0or l,nis 0, 1,2or3andpis0.   Us 0,m
is0or1.nis 0, 1 or2andpisl_  Xis (CH2)l-CH, k is 1, m
is 0, a is 0. I, 2 or 3 and p is 0,   Xis (CH2)J-CH, k
is 1. m 15 0. n is 0, 1 or 2 and p is I.  Xis
(CHI)-CH,Gis 0,kis 1.mis 0,nis 0.1, 2or3andpis0. 10
Particnlarcnafigurations wherein the portion R!-A-WR9
of the compound is  nspresentad by the formula R~ LG
&-(Cf1 -W-O CFI~,-(CR8r}~ N1t2 Ls ara  those wllorein:
k is Q m is 0, W is (CHZ),-CRr, j is 0, R20 is
hydrogen, b is i  n is 2 and p is 0.   k is 0, m is 0,
W is (CH2VCe, j is 0, a is hydroxy, b is 0, n is 7 and
p is 0.  t 5 k is 0, m is O, W is (CH1)1-CR2, j is 0,
Rz013 methyl, b is 0, n is 1 and p is U.  k is 0, m s
0, W b (CH,)j CR . j is 0, R20 is f1uorine, b is 0, n
is 1 and p is 0.  In one preferred cortfigutation, the
portion Rl-A NRiR3 of the compound is  represented by
the formula R'X-(CRI)h-WW wltercin X is attached to
the group  E and is a group CH, and n is 2. 20
Particular examples of the linker group A, together
withnceir points of attachment  to the groups Rt, E
and NR2R', aw shown in Table I below. Table 1: - --
---------- WO 200JO624C 3 PCTIGBNN1;AIf14fi4  3.1 s`.
[ N R N Rx s  R 2 RI F:e I} 



, RD E R9 E f2  E Al A2 A3  Me Me Me Me R2  t a x R
~N~R Rt R RYN~F?  E R A4 E AS E A6  dli R2 r~C  R2 ,
N-R3 R  fa E Ag  E R A7 E A8 R2 2 R2 R -R3 Rl R N,  E
Aia E All E 0  A12  ~'~ R2 ~~"emu ~ f E Re A13 A14 A15
R' ' IR' R ON D_ ^ 74, Ry N Rz  r r I  E E R' A16 A17
h18 i I  I 



WO 2005/061J63 PCTIGRIM M(M-0-161  35 R1 d~R12 ~R3 R9
R_I{N)  A19 E 1 E  A20 1y~ A2l  ~ R 4! wR2 R= NR  R
NR9 E R3 E R'  E A22 A23 A24  N .Rx R' E R'  A25
Currently preferred groups include Al, A2, A3, A6,
Alo, All, A22 and A23.  One particular set of groups
includes A 1, A2, A3, A 10 and All. A 5lrlher
particuIar set of groups includes A2 and A 11.
Another particular set of getups includes A6, A22 and
A23.  5 A further sot of groups includes A1, A2 and
A3. In group A2, the asterisk designates a chiral
ccnLre. Compounds having the R  coafigurntion at *Ss
chitd centre represent one preferred sub-group of
compounds  of the invention. R1 WO 20051061-163
PCTIGH2004119tr~464  36 The groupRl is an aryl or
heternaryl group and may be selected from the fiat of



such groups set out in the section headed General
Preferences and Da5nitians. Rt can be monocyciic of
bizycli.c and, in one prefcaal embadimcnt, is
nioaccyclic.  Particular examples ofmonocyclic aryl
and heleroaryl groups are six membered 5 aryl and
Iteteroaryl groups conrai~ up to 2 nitrogen ring
members, and five  membered heteroaryl groups
containing up to 3 heteroatom ring members selected
(1-03 10, S and N. Examples of such group
includcphenyl, naphthyl, drienyl, limn, pyrimidioe and
pyridine, wlthphenyl being presently prcfiired. 10 The
group Rt can be uusubalihrted or substituted by up to
S subsdtuents, and  examples of substituents are those
listed in group Rrc above. ydroiry; C 14 acyluxy;
fluariire; chlorine; bromine;  Particular subsdtuents
include h uitluoromerhyl; cyan: CONH2; nitro; Cta
hydrocarbyloxy and C14 hydrocarbyl ff  cacti
optionally substituted by Cl.?, alkoxy, catboxy+
orhydroxy; Cis acylamina; 15 benzoylamino;
pyrmlidinocarbanyl; pipetidiaocerbouyl;
morpholinoaatbonyl; j  pipers iinnocaxbonyl; five and
sue membered heteroaryl and hetaroeryloxy groups
containing one or two heteroatoms selected Gam N. 0
and S; Phenyl; Phenyl-C14  alkyl; phenyl-Ct4 alkoxy;
heteraaryl-Ci.a alkyl; hetcroaryl-Ci4 aiktAy slid
phonoxy, wherein the hcteroaryl, hetcroaryloxy.
phenyl, phenyl-C14 alkyl, phenyl 20 Cc4 slkoxy.
heteroaryl-Cta alkyl. heteroaryl-Cta alkoxy andphenoxy
g ps are  each optionally substibrted with 1, 2 or 3
substitucafs selected from Ci i acytoxy,  fluorine,
chlorine. bromine, trifluommethyl, cyan, COIN-1, Ct_a
hydroca f yloxy  and CI-2 hydro:arbyl each optionally
substi tuted by im thoxy or hydroxy,  Preretzed
aubstitucnis include hydrotcy; Ct,a acylorty.
fluorine; chlorine; bromine; thy yaw; Ct.r
hydrocarhylaxy and Czahydcxarbyl each optionally  25
trifuoromc l; c substituled by C.z alkoxy or hydroxy.
C14 acylamino; bcoueylemino;  pyrrolidinocarbonyl;
pIperldinocaibonyl; moiphatiaocatbonyl;
piperazinocathanyt;  



five and slx membered heteroaryl groups containing one
ortwo heteroaioms 4i I  I WO 2005IOEItr.3
PCfJGII200JOOSMGJ  37 selected from N, 0 and S, the
heteroaryl groups being optionally substituted by one
or mom Cu ailSYl substituents; pheuYl: Pyndy1 and
phenoxy whrncin the phenyl,  pyridyt and phenoxy
groups are each optionally substitured with 1, 2 or 3
substitucits selected from Ci.z acyloxy. fluorine,
chlorine, bromine. 5 triflucromethyl, cyan, Cr_z
hydrocarbyloxy end C1.2 hydrveazbyl each optionally
substituted by methoxy or hydroxy. In one sub-group of
compounds, the subsli[uents fbrR' are chosai
fromhydroxy;  C1.4 acyloxy; fluorine; chlorine;
bromine; Uifluoromethyl; cyan; Ci  hydrocarbyioxy and
Ct-r hydroearbyi cazh optionally subs iwted by Ct.2
all oxy or  10 hydroxy. Although up to S substituents
may be present, more typically there are D, i, 2, 3
or4  substituents, preferably U, 1, 2 or 3, and more
preferably 0, 1 or 2, In. one embodiment, the group Rr
is unsubstiruted or substituted by up to 5
aubstituents selected from hydroxy, C1 acyloxy;
fluorine chorine; bromine; 15 tritluemmethyl; cyan;
Ci-4 hydrocarbyhiay and Ct.a hydrocarbyl each
optionally  substituted by Ci z "xy or hydroxy. Ina
further eiubodimenl, toe group Rr can have ono or two
substituenrs selecte  from hydro", fluorine, chlorine,
oyano, phenYloxy. PyrazizzYloxy, benzYloxy,  methyl
andmethoxy. 2D In another embodiment the group Rt can
bavu one or two substitnens selected  from fluorine,
chlorine, crifluommetliyl, methyl and methoxy. When Rt
is aphenyl group, particular exnmpLes of substtutet
combinations include  



mono-chloruphenyl and dichloraphumyL Further examples
of substihecat corabfuadons include those wherein Rr
is 25 hydroxyphenyl, fluarochloraplranyl, oyanophenyt
methoxyphenyl, melhwxy- cherapheayi, fluorophenyl,
difiuorap'benyl, phenoxyphenyl, pyrazinyloxyphenyl or
benzyloxypharyl. 3 WO 2OOMI6146] PCTlGILt0C111005.{Ga
ail When RI is a six membered aryl or heteroaryl
group, a substitueet may  advanhxgeously be presort at
thepmw position on the six-membered ring. Whets a
snbsiitacnt isprescal atthepara position, it is
preferably larger in size than a  fluorine atom. 5 R3
and R' In one group of compounds of the formula (I],
Rz and R' are independently selected  from hydrogen,
C14 hydrooarhyl and C1. acyl wherein the hydrocarbyl
and acyt  moieties are optionally substituued by one
or more substituents salectrd from  tluorino, hydroxy,
amino, methylaminn, dimelhylamino and roethoxy. 10
When the hydrocarbyl moiety is substihrted by a
hydroxy, amino, meihylantion,  dinethylamino or
methoxy group, typically there are at Ieast two carbon
atoms  between the substhuent and the nitrogen axon,
of the group NRWR3. Particular  examplas of
substituted hydrocarbyl groups lire hydroxyethyl and
hydroxypropyL  In another group or compounds of the
invention R'' and R3 am independently 15 selected from
hydrogen, Cr.a hydtocartfyl and Cup acyl. Typically
the hydrocarbyl group, whether substituted or
unsubstiluled, is an alkyl  group, more usually a C1,
Ca or C3 alkyl group, and preferably a methyl group.
In  one particular sub-group ofcompounds, Rs and R3
are independently selected From  hydrogen and methyl
and hence NR2R3 con be an amino, methylamino or 20
dimethylamino group. In one prrliculur e.mbodin eat,
NR'R3 can be an amino  



group. In another particular embodiment, IVR2R3 can be
a met$ylamino group.  Ea an alturnalive embodiment,
the Cr4 hydrocarbyl group can be a cyclopropyl,
eyclopropylmelhyl or cyclobutyl group. In another
group of compounds, R2 and R3 together with the
nitrogen atom no which  25 they are eltached forma
cyclic group selected from an 1midnrale group and a
sahuated monocyciic heterocyclic group having 4-7 ring
members and optionally  conWnng a second heteroatom
ring member selected from 0 and N. 3 wo 2005/0614()
PCTIGD211}-1Mp546J  39 in a further group of
cempotmds, R2 and R' together with the nihagen atom to
which they are attached form a sattrared monocyclic
heterocyclic group having 4-7  ring members and
optionally containing a second heteroatom ring
mcmberselecled  from 0 and N. 5 The saturated
monooyoiichelerocyclie group can be unsubstituted or
substitu&I by  one or more subslitucats R10 as decd
above in the uenmmal Preferences and  Definilons
section of this application- Typically, however, any
suhstituents on the  heterocyclic group will be
relatively small substituents such as Cta hydrocarhyl
(c g. methyl, ethyl, n-propy1. i-propyl, cyclopropyl,
n-butyl, sec-butyl and terr- ]p butyl), Iluorime,
chlorine, hydroxy, amigo, methyiamino, ethylamino and
dimethy]ami o. Particular substiluents are tucthyi
groups. The saturated monocyclic ring can be an
azacyc[oalkyl group such as an azetidine,
pyrrolidine, piperidine or azepane ring, and such
rings am typically umsubstituled.  Alternatively, the
saturated mooocycho ring can contain an additioru l
heteroatom 15 selected from 0 and N, and examples of
such groups include morpholinc and  piperazine. Where
an addtiona] N alum is patent in the ring, this can
form part of  an NH group or an N-Ci-falkyl group such
as an N-methyl, N-ethyl, N-propyl orN- isoprttpyI
group. 



Where NR2R} forms an imidazole group, the imidawle
gawp can be unsubstituted  20 or subsdttded, for
example bycne or mart relatively small subsRments such
-as CI-4  hydroesibyl (e.g. methyl, ethyl, propyl,
cyclopropyl and butyl), fluorine, chlorine,  hydroxy.
amino, methy amino, ethylamino and dime thylamino.
Particular  substihieats are methyl groups. 25 In a
further group of compounds, one of Ra and R3 together
with the nitrogen atom  to wlhlch they are attached
and one or more atoms from the linker group A. focn a
saturated moneeyclic heterocyclic group having 4-7 an
members and optionally  containing a second hetetvaram
ring member selected from 0 and N. S  F I WO
2111WO61463 PCT/C0201NI(I0ttfiS f 3u t  Examples of
such eornpewids include compounds whereinNR2Rt and A
form a unit of the formula: Fit, N Ra  PHA where t and
u are each 0, 1, 2 or 3 provided [hat the sum oft and
ufhid.s within the  5 range of 2 to 4. Further
examples of such compounds include compounds wherein
NR2,R3 and A  form a cyclic group of the formula: I  R
E [CHI  where v and w ere each 0, 1, 2 or 3 provided
that the suns of v and w fells within the  



10 mange of 2 to 5. Particular examples of cyclic
compounds are those in which v and  w are both 2,
Further oxamphs of such compounds include compounds
wherein 14&R3 and k  form a cyclic group of the
formula: R1 p N--Rs  (CH2),r,  15 where x and w are
each Q, 1, 2 or 3 provided that the snm of x and w
falls within the range of 2 to 4- Parlscalar examples
of cyclic compounds art (how in which x i s 2  andwis
1. AA  In formula (I), R4 is selected from hydrogen,
halogen, Ctd sshuated hydrocarbyl,  20 Cr-5 sat rated
hydrocarhyloxy; cyan, mid CFs l I  I I WO 20051a6146J
PCTICR2004/Oa.5-I6-I  41 More typically. R1 is
selected from hydrogen, halogen. CI-] saturated
hydrocarbyl.  cyano and CFA. Preferred values forRt
include hydrogen aM methyl. In a  particular
embodiment, Ra is hydrogen. S In formula (fj, R5 is
selected from hydrogen, halogen, CI s saturated
hydrocarbyl,  Ci-] sutured hydtocarbyloxy. cyarlo,
CUM-l'2. CONHR9. CFA, M , NHCOR and  NHCONl9;
NHCONFIR9 where R9 is a group e or (CHI)R9`, wherein
R9a is an  optionally substituted moaocyuitc or
bicyclic group which may be carbooyelic or
heterocyclic. 10 Examples of carbo yclic and
heterocyclic groups ate set out above in the General
Pieferenccs and Definitions section. 



Typically the carbocyclic and heterocyclic groups are
monocyclic,  Preferably the carbocyclic and
heterocyclic groups are aromati c. Particular examples
of the group R9 a e optionally substituted phenyl or
benzyl.  15 Preferably, RS is selected from selected
from hydrogen, halogen, C1-s saturated  hydrocarbyl,
cyan, CONI-Ia, CONHR, CF3, NHx, NHCOR9 and NHCONHR9
when R9 is optionally substituted phenyl or beazyL
More preferably, R5 is selected from seleercd from
hydrogen, halogen, CI-a  9atar91Ed hydrocarbYl, eYanu.
CF],NHa, N13COR9 atndNHCOP1fIR9 Where R9 is  20
optionally substituted phenyl or benzyl. The group R9
is typically unsub tihrledphenyl or benzyl, or phenyl
er benzyl  substituted by 1,2 or3 subsbnlem,, selected
from halogen; hydraxF,,  trifluommethyl; cyano;
caiboxy; CIAalkoxyearbonyl; CIA acyloxy; amino; mono-
ar diCI.& alkylamino; Cni alkyl optionally substituted
by halogen. hydroxy or C1 25 atkaxy; C14 alkwcy
optionally substituted byhelogcn, hydmxy or G-2
alkoxy;  pbenyl, five and six membered hetetnaryt
groups containing up to 3 heleroatows wC 2eesmrtara
PCTJCBIOOJmnstsa  selected from 0. M and S; and
saturated carbocyc1h and heterocyclic groups
cuotaining lip to 2 heteroatnms Selectedlmm 0, S and
N. Pactiotdar examples of the moiety R5 include
hydrogen, tlunrine, chlorine, biomzne,  methyl, ethyl,
hydroxyethyl, methoxymathyl, cyan, CF3. NH3, NHCOR!'
and 5 NHCONHR9 where 0 is phrnyl or benzyl optionally
substituted hyhydroxy, Ct-f acyloxy, fluorine,
chlorine, bromine, rrifluemmethyl, cyario. Ct-p
hydrocarbyloxy 0  alkox and Ct~ h h (e.g. Y) Ydrocar
Yl (e.g. alkyl) apdonally substituted by Cgs aILoxy
or hydroxy. Preferred examples of Its include
hydrogen, methyl and cyan. Preferably k5 is  10 hydrot
on or methyl. The Group r 



In forrruub (1), B is a monoeyelic or bicyclic
eurbocyclic or heterocyclic group and  cart be
selected from the groups set out above in Ihu 5L cdon
headed General  Preferences andpefirntions. 15
Prefierred groups E are monocycllc and bicyclic aryl
and heteroaryl groups and, in particular, groups
containing a six memburad aromatic or
heteroaromaticring such {  as a phenyl, pyridine,
pyrazine, pyridaaine or pyrimidine ring, mom
particularly e phanyl, p3 ca, pyrazine or pyrimidiae
ring, and more preferably apyridine or  phenyl ring. {
20 Examples of bicyclic groups include benzo-fused and
pyrido-thsed groups vitereia the group A and t ha
pyrazole ring are both attached to the benzo- or
pyrido- moiety. In cue embodimnm E is amonoeyclic
group. F  Particular examples of monocyclic groups
include monocyclie aryl and hatcroaryl groups such as
phenyl, thiopheae, IIren,pyrimidine, pyraxine and
pyridine, phcayl  25 being presently preferred. 1 I I
WO 100.5/1161-163 PCCIGIt200JICK15J64  -13 One subset
ofmonocyclic aryl and heteroaryl groups comprises
phenyl, thiophene,  furan, pyximidine and pyridine.
Examples ofnon-aromatic monocyclic groups include
eyetoalksnes such as  cyclohexane and cyclapenlane,
and nltrogencoutaining rings such as piperazine  5 and
plpetazoae. It is prefcned that the group A and the
pyrazole group are not atfached to adjacem  ring
members of the group Z. Fur example, the pyrazate
getup can be attached Ia  iha group E in a mew or pam
reIattva orientation. Examples of such groups E  



include 1,4-phenylene, 1,3-phenylene, 2,5-pyddylene
and 2,4 pyridylene,1,1 10 piperaziayf, and
I,4-piparazonyl- Further examples clude
1,3-disubsliwted five  membered rings  The Maps E can
be uusubstihded or can have up to 4 suhstituents Rs
which may  be selected from the group R10 as
bereinbefore defiaeJT, Marc typically however, the
subsublenr5 Rs are seledzd from hydraxy; oxo (wheaE is
non-aromatic%halogen 15 (e.g. chlorine and bromine);
trffiuoromethyli oyaao; Cla hydrocarbyloxy optionally
substituted by C1-a alkoxy or hydroxy; and Cta
hydrocarbyl optionally substihftd  by Cl-2 alkoxy
orhydroxy. Prefczably there are 0-3 substitucnts, more
preferably 0-2 subslilueuls, fur example  0 or I
suhstiruenL In one embodiment, the group R i9
unsuhstituted. 20 Emaybit otllerthan: a s ubsti ruled
pyridone group;  a substituted thiazole group; a
substituted at unsubstihrted pyrazole or pyrazalone
group;  I substituted or unsubstituted bicyclic fused
pyrazole group; 25 - a phenyl ring fused to a
thiophene ring or a six membered nitrogen-corrtaiaing
hefemaryl ring fused to is Uophene ring; a substitrded
or unsuhsli[uted piperazine group; WO 2110.51061163
PCTICR200JI005{!~  is The group E can be an aryl ar
hetemaryl group having five or six members and
containing up to three heterotuorns selected from O, N
and S. the group B being  represented by the formula:
1~a (R7p)r  5 whcav * denotes the print of attachment
b the pyrazole group, and "a' denole9 the  atachment
of the group A; 



ris0,1or2;  U is selected from N and CRI"; and V is
seleclad fromN and CR121; where R'2' and R' ' are the
same or difereat and.  10 each is hydrogen or a
substituerl ooatalning up to ten atoms selected from
C, N. 0,  P. Ct and S provided That t h e total m mbar
of non-hydrogen atoms present in Rla"  andRlu'
together does not exceed ten; or R'%and R"= together
with the carbon almos to which !]toy are aduohed firm
an  ustsubstituted five or six membered saturated
orunsaturtted ring containing up m  15 two hetemaioms
selected from 0 and N; and R" is as herembafare
defined lQ one preferred group of compounds, E is a
group:  If ~  U_-T  where * denotes the point
ofattachmenl to the pyrnante group, and `ta' denotes
the 20 attachment of the group A; P. Q and T are the
same ordigerenr and are sefectedfmm N, CH and NCRI,
provided that the group A is attached m a wrbea arum;
and TJ, V and R10 am as  hereinbefore defined. WD 20 0
5/0614 5 3 PCTIGR20011005 6.I  45 Examples of R1 ' and
Rtzh include hydrogen and substltuenl groups R10 as
hereinbefore defined haidng oo more than ten
non-hydrogen atoms Particular  examples ofa~ andRl7b
include methyl, cthyt, PwpYl, isopropyl, eyc[cpropyl,
oyclobutyl, cyclopc tyl, fluodnc, chlorine, methoxy,
tdfluoromsthyl. 5 hydmxymethyl. hydroxyettiy[,
methotgmelhyL, difluoromethoxy, trifluoromethoxy,
2,2.2-Iriflucroethyl, ayano. amino, melbyhmino,
dimethylamina, CONEIh, CO3E4  C02K acefamido,
azatidinyd, pyrrolidina, piperidine, pipernzino,
morphaloo,  methylsulphonyl, aminosulphonyl,
niesy[amino and trifluaraaceramido. 



Preferably, when U is &2a llnr V is CK' the atoms or
groups in R1z' and R''  I0 that a e directly attached
co the carbon atom ring members C are selected from H,
0  (e.g. as in melhoxy), NFI (e.g. as in amino and
wethylamiaa) and CT-11 (e.g. as in  methyl and ethyl).
Particular examples of the ILka group E. together with
theirpoints of attachment  to the group A [a) and the
pyrawle ring { } are shown in Table 2 below. 15
Table2~ N / N_-N N Bi B2 83 B4  i I  10, _ as  85 B6
B7 WO 200510614& 3 rCrlcazo04l005464  46 _ a  rMeo R
B9 B10 all B12 ti  B13 In the table, the subslituenl
group As' i5 selected from mmthyl, chlorine, fluorine
and trifluoromefhyI. E  The following opfonal
exclusions may apply to the definidon ofB in any of 5
formulae (1), (Ia}, (Ib), (11), (III). (TV) and (V)
and any sub-groups or sub- dnGai[ians thereof as
defined herein:  E may be other than aphenyl group
having a sulphur atom attached to the  position pars
with respect to the pyrazole group . E maybe other W
an n substituted cr uusnbsaiWted beazimidaaolq  



10 benzoxazole or henzlhiawle group. One sub-group of
compounds of the formula (I) has the gegernl formula
(11) i I I WO 2005W,1463 PCr/GB2004A)C;S464  47 R' ~R
f ~3  fRa Q 1 I  4 s  R fl-N  wherein the group A is
attached to the meta orpara position of the beorenc
ring, q  is 0-4; Rl, Rr, R. R and RS areas defined
bare in in respect of formula (1) and sub- groups,
examples and preferences thereof and R' is a
substituent group as 5 hereinbefore defined. In
formula (1l), q is preferably 0,1 or 2, more
prefcrebly 0 or  I and mudprefnrably 0. Preferably the
group A is attached to the parry position of  the
beoxene ring. Within formula (1I), one purticuiar
subgroup of compounds of the irrvcotion is
represantad by the formula lit): R R  R' R  N-N 10 H
tM ,. . h e r e A' is t h e zesidue of the group A
audR' to R' are as deftnedhereia 



Within formula GUI), one preferred group of compounds
is presented by the formula  S WO 20051(161-163
PCTIGB2004HH15464  4B R2  R' FP(CH N g  Fe R-0 R~ S
-N (IV) whcrcio z is 0, I or 2. R20 is sefectrecdfram
hydrogen, methyl, hydroxy and fluorine  and Rl to Rs
areas defined herein, provided that when xis U, e is
other than  hydroxs'. 5 Another group of compounds
within formula (IIf) is represented by fvnaulu {V):
N2  Rt N-H  H (Y)  wherein and Rr and RI to R' are as
defined herein. In formula (V), R1 is ptcfcrably
seIected from hydrogen and C1.1 hy&cc&byl, Far
example CLi alkyl such as merhyl, ethyl and isopropyl,
More preferably R' is lfl hydrogen. In each of
formulae (II) to (V), R' is preferably an optionally
Rubfihrted phenyl  group as deEncd herein {33  9 WO
200510614!.1 PCTIGB20041P+1516J  49 In another
subgroup of compounds ofihe invention, A is a
saturated hydrocarbun  



linker group containing from L to 7 carbon atoms, the
linker group having a  maximum chain length of 5 atoms
extending botween R+ and NR2It3 and a  maximum chain
length of 4 atoms extending betweenR and NR2R, wherein
orre of 5 the carbon atoms in the linker group may
optionally be replaced by an oxygen or  nitrogen atom;
and wherein the carbon atoms of the linker group A may
optionally  bear one or mate mbstituents seleehed from
Iluorine and hydroxy, provided that tho  hydroxy group
when present is not locared ere carbon atom a with
respect to the  NR-RR group; and 10 RS is selected
from selected from hydrogen, C14 saasmted.
hydrocarbyl, cyan,  CONH2, CIts, Nib. NHCOR9 and
NHCONHR9. For the avoidance of doubt, it is to be
understood that each general and specific  prefereux,
embodiment and example of the groups Rt may be
combined with each  general and specific preference,
embodiment and example of the groups R2 and/or 15 RR
and/or R and/or Rr and/or R and that all such
combinations are embraced by  this application. The
various fanc-clonal groups and subslituents making up
the compounds of the  formula (1) are typically chosen
such that the molecular weight of the compound of  the
formula (1) does not exceed 1000. More usually, the
molecular weight of the 20 compound wili be less
than750, for example less than 700, or less than 650,
or less  than 600, or less than 550, More proferably,
the motccatar waigda is less than 525  and, for
example, is 500 or less. Particular compounds of the
invention ate as illustrated in the examples below and
are selected from: 25 2phenyl-2-[4-(1H-pyr'ozot-4-yl)
phenyl]-ttlrytamine;  3-phenyl-2-[3-0
Hpyraaol-4-yl)-phenyl] -propionittile;
2-[4-[3,5-dmethyl-IH-pyzaxol-4-yl)-phenyij-2-phenyl-el
hy1=ine;
2-(4-hlarwphenyl)-L(4-(1I.-pyrawl-4-yl)-phenyl].ethyla
m ine;
2-(3(3,5-dimetltyl-1H-pyreof-4-yl)phenyl]-1-phenyl-elh
ylaraine; 



F  WO 20051061- 13 PCTIGA2aIN10051fJ
3-Phcyl-2-[3-(IH-pyrazol-4-yl)-phnyI]-Pmpylemine;  3
-phenyl-2-[4-(1H-)pymzol-4-y1)-Phenyl)-1?mpylaminc;
{3-(4-chlora-phenyl
-3-[4-(IHpyrabol-4-y1}phenyl)-propyl)-methy[-amine;
{3-(3.4-dffhwo-Phenyl)-3-[4-(IH-pymzoI-4-yl)-pbeayl}-p
mpyl) -methyl-amine;  5
{3-(3-chloro-phenyl)-3-{4-(IH-pyrnxa[-4-yl)-phe*l]-pro
py[}-mclhyl-amine 3-(4-ohloro-pheuyi)-3 -14-(l
li-pyrazol-4-yl)-phenyl]-pmpkmmide;
3-(4-chloro-phenyl
-3-[4-(IH-pynrrwl-4-yt)-plenyl]-Propy ne;
3-(3,4-dechlom-phenyl)-3{4{[H
pymzol4-y1)-pboMi]Jpmpylamiae;
4-(4-chlam-Pheayl)-4-[4{]FI
pyraxol-4-yl)-phmyl)-pipezidinq 10 4-(4-methoxyphenyl)
[4-(]I.1-pyrazo[4-yL)-phenyl)-pipmWi e;  4.chloro
pheay!}1-meth 1-4- 4-[lI3 4{ Y f
PYi"~1~1-91)-Phenyi]piperidinc;
4-phenyl-0-(4-(1H-Pyrsznl-4-y])-phenyll-plpcr dine;
4-[4-(3,5-dimeLbyl- Ifi-pyrawi-4-y1)-pbcnyl]
-4-plienyl-piperidine;  dimethyl- (3-[4-(1
H-pyiawl4-yl)-phenyl]-3-Pyedia-2-yl-PmPy]}-Rmine; LS
{2-(4-chiorophenyl)-2-['4{1H
yyce7.ol-4-yl}phenyl]-ethyl)-dimelhyl-endue;
{2-(4-cWcfo-phrnyl}r[4 ()H
plraw]4-yl)-Phenyl]-cpkyl)-mehyl-amine;
(2-(4-chlom-phenyl)-2-[4-(IH-pyrizol-4-yi)
phenyl]-ethyl}methyl-amine (R); [
[2-(4-c1DIrO-PhenYP-2-[R-(lH-PYr'azo1-4-Yf)-ahmrl]-
yl)-meLhyl-amine (S); 4
-(2i4-chlom-phenyl)-2-[4-(IH-pyraxol-4-yl)phenyt]cthyt
)-mocphalirta;  20 4- [4-f
l-(4-chlom-phenyl)-2-pyrroiidin-1-yl-ethy]]-pheayt}-IN
-pyrszole;  (2-(4chioro-phenyl)-2-(4-(;
H-pymmol-4-yl)-Ph=yl)-ethyl}-isopmpyI-amine;
dimelhyl-{2
phenyl-2[4-[1H-pyraxoi-4-yl}pheayl].etliyl}-amine;
{2.~-h~-[4-(1 H-Pl7awi~-y1}P>~nyl] -e,hylp
~er~yl~mine;
{2,2-b]s-[4-(IH-pyraw1-4-yi)-pheay1]'eihyl}-methy'!-am
ine; 



25 2-(4-chloro
pheayJ).2-[4-(iR-pyrazol-4-yl}phenyl]xlhy1 mine (R);
2-(4-chloro-phenyl)-2-[4-(IEI
pyrarei4-yl)-pheayl]cihyIautinc (S);  a
(4-ehlaro-phenyl -2-f4-(1EI
pyrexol-4-yl)-phenyl]-acetamida;
1-12-(4-chlora-phenyl)-2-[4
-(1H-pyrazol-4yl)-pheayljcthy1) -plperaziue-
1-(2-(4-chloro-phenyi)-2-[4-(IH
pynzol-4-y])-phenyl]-ethyl}-plperid"yae; 30
4-(4-(2-uzelidia-l-yI-1-(4-chloro-phenyl}.ethyl]-pheny
l)-1H-pyrezole;
I-pkcayl-2-[4-(1H-pyrawl-4-yl)-phenyll-ethylaSe; I ---
--- ----- Wo 2n0iln6110 PCT1l;B2nOJ1[M516a  51
2(a-chiom-phenyl] i1
methyl-2-L4-(III-Py=1-4-yl)-phenyl]-acclamide;
N-me4hyi-2,2-his-(4(IH-"17k ol-4-yl}phcayl]-acetanide;
(2-(4-chloro-p
nyll-2-[4-(JH-Pymzal-t-y1}phcayl]-edryl}-methyl-amine;
(2{a-chlwu-phenyl)-2-f4-(1H-pyrftwl-4-yl)
pbmyl)-~thyl}-ethyl-amine; 5 4 {[i-( chlozo phenyl}
2-imidaw[-I-YtYI] Phenyl}.1H-PYraZofe;  methyl-
(2-(4-phenoxy-Phenyl)-2-[4-(LH-pyrazol-4-yi)-phenyl]-e
thyl}-amine;  [2
(4-meihoxy-phenyl)-2-[4-(IH-pyrazol4-yi)-phenyl]-eihyl
}-methyl-=izle;
methyl-{2-[4-(Pyres-2yloxy)phenyi],2_[4-(IHpyrazal4-yl
)p yl]- }')- amine; 10 methyl {2 phenoxy-2-L i (EH
PYrawl4 yirphenyii~lhy]]_amine;
2-1(4-chloro-phenyl)-[4-(1H-pyzazcl4-y])-plrenylj-math
e y3-ethylamme;
4-(4-I1-(4-ehlom-phenyl)3-pyrrolidin-J-yl-pmpyl]-phnyl
l-IH-Py k;  4{4-(3-ezcliOxL-i-yl-1-(4-dAoro-p+
Y1)-pmPyl]-Phmyl)-lli-Pyrazole;
methyl-(3-naphthalea2-]d-3-(4-(lH.pyzazol-0-yl}-pheny!
)-Propyl} anin 15
d7umcthyl-(4-(3-melhyIemiao-l-[4{1Hpyraa414-y1}phcayl]
-ProPyl]-phenyl]- 



amine; ~3-{a -fluaro-phea3'1)-3
-14{IH-py~awI+f-yl}-Ph~Yi]-ProPYI}-methyl-amine;
4-[4[4(4-chlorc-Phey1)-Piperidim4-yl]phenyl)-3H-pyrazo
le-3-caxbouitrde;  3-(4-ph ,xy'P>
myJ)-3-r4(iH-Pyrazul-4-yl}phenyll-pmpylara+ne; 20
1-((4 chloro-pheny1)-[4(llipyraw1-4-yi)-ph
ayl]-melh}1]-piperazne;
1-methyi4-(phenyl-(4-(IH-py[aw[4-yi}phenyIj
methy)}-(1.4]diaaepasP; {3
{3-cLlora-Phenoxy]-3-L~1-{1H-Pyraxal-4-yl)-PhenYl]-PmP
YI) -melhYl-mine;  matigyl- f 2-phenyl-2-[& (1H-py> -4
y>)-Pyridla-3 yl]-e[hy!] amine;  4(4[1{4-chlom
phenyl)-3dmidazol-1 yl pmpyIJ phenyl}.1H.pyrazole; 25
4-[4-(3-imidazoi-l-yl-l-pllenoxy-Propyl)-phcnyl]-1Hpym
zole;  4-(4-[4-{IH-pyrazol4-yl}-pheby1]-pip
.4-yl}-Phel;  1-[(4-Waro-n1 yL)-[4-(3H-Py
14-yi)-p>Lenyll-marl)-Pipe:
(2-(4-IIuoro-phenyl)-2-[4-(1H
pyrazal-4-yi)-phcmyl].elhyl) -raethyl-amii
(2-(3-chloro-phenyl)-2-(4-(1 H
pyraxal-4-ryi}phenylj-ethyl] -metfryl-amine; 30 9
[4-(?rmethoxy~lhaxY} phenYl]4-I4 (lI3-Pyram3-4 yl)
PhenYl]PiPcridine  4- 443-marharry-proPaxY)-PhenY J
(4-(1H-PYrwl-4-yu phenyl]-pip dine; i  W6 21105/D(,1
.3 PCT/CB20040646-I 53 i
3{3,4-dichloro-phenyl)-3-[4-(IH-pyraz0l--y[)-phenyl]-p
copiouaueide; 2-0-(2-merhyramim-1 -[Q (1FI-Prrszul 4
yll PlrenYl)~rhy1}-Phenaxy)- isonicotinamide; i2
(3-chlom'quhea)ky}-2-[4-{1H pyraml-4-y1)
pheaylJ-c%yi)-methyl-amine; 5 3-(2{4 chlnm pheiy]r2 L4
~H vs+~ol 4 t'9 Pheayfi~utysaznino}-propau-L-0[;
2-(2{4-chlomp2tapY1)-Z~L4-[lx'ps'ram[-4-t'1}-ghcayl]-e
th3Samina}cthanaF;
3-{2{4-chlore-pLcny!}2-(4-(iH-pyrazo14-y1)-Plzen)4]-et
hy[amioo)-pr pan-1-el;  



2-{?{4 cbloro-phenYl)-z-[4
(iFI-pyra~ol~-yI}pheayl]~thylam;no]-crherrnl;
(2-(4-Chlore-pheaq[}2-[4-(1H-pytsral-#yl)-p&nyl]-ethyl
}-et' Iopmpylmetbyl- 10 emiuc; methyl-[2-[4-(11f
pyrazo1-l-y]}phenyl]
2-(4-pyridin-3-yl-phenyl)-ethyl]-amine:
4-[3-meLbylammo-l-[4
(IU-pyrazol-4-yl}phanyllpmpyl)-phenol; 3{4 eihaxy
phenyl)-3-[4--(17 -pyrazol-4-y1)-phenyl3-proPylamu+e;
4-(4-clilero-phenyl}d-[4-(3
methyl-lFl-pyrazai-4-yl)-phenyll-piperidine; 15 2 (4
chlnm pheuyl}2-[a (1Hpyrnzc1- ypttenylI-morphnline; !
(4-(4-(4
lipyrazol4-yl)Phenyl)-pipesidin4yl)-phenoxy)-uceric
acid; (4-[4-[4{[H pyruoI-0-Y1)-pheyll p p din-4-yi]
phcnoxy)-acetic acid, methyl  aster, 4- (4-[4-(1
H-pyxaxvl4-yl)-phenyl] pipendin-4-yl) _benzoii trite;
20 (2-(4-chlom-Phenyl)-2-[4-(l
H-pyraol-4-yl)-phenyJJitropyl)-methyl-amine;
l-(4-chiom-phenyl)-2-mar tylsmina[-[4<IH pyrazol4-y1]
phemll~.dmnol;  2-amiTtio-1-(4-chSoro-phenyl)-l-[4-0
I3-Pymz,~I.-y[)-pbeayl]-ecba o1; -I -(3,4-d]chlero
phenyl) 4-F4-(iH-P3'r wIA-yAh ill WP~dine;
4-(3-chloro-4-methoxy-phenyl)A-[4(1B-pyraul-4-yl}-phen
yll Pike:  25 4-(4-chlom-3-tluero-phenyl) 4-[4(1Hpyra
o1 yrMhenyl]-Pipjt;  4-(4-{4- (1
H-pycero1-1-yl)-phenyl]piperidin-4-yl] -benzoic acid;
4-[4-(IH-pynz 1-4-y1)-phenyl]-1,2,3.4,5.6-heaahyd
o-[4,4']bipyridinyl;
3-(3-chloro-phenyl)-3-[4-(1H-pyrazol-4-yl)pheayl]-prop
yWii ;
2-madiylamina-l-(4-nlto-pheayl)-I-[4(1H-pyrexoi-4-y
pheyll-elhanal; 30
2{3-chlam-4-mslhost'-phenyl}-2[4{]H-pyraxoM-y1)
phenyll-elhylamina,  2{4-chloroPhenYL}?-4uam-2-[4-(1H
pyrawl-4-YS]-Phenyl]~thylamin~ ] WO 20115/061463
PCTIC.67.[Hlllil[IS-164  g7 



3-(3,4-dichloro-phaayl)-3-
[6-(1H-pyram[-4-yt)-pyRdin-3-yi]-propylamin;
2{4-chlom-3-Iluoce-phenyl)-2-[4(iH-pyiswld-y1)phenytl-
c hylaaiine;
4-(2-ehIorn-3-IIuom-pheayl)-4-[4(1H-pymwl-4-y
i)-phenyl] -piperidiae;
I-{(3,4-dichlorm-phenyl)-[4-(1Hpyraz
D1-1-yl)-oenyil-methyl)-piperd.zine; 5
2(3,4-dicbloro-phenyl)-2-[4-(IH py
al4-yi)-phmiyn-eihyiamine;  [2{3-chloio-4
melhaxy-phenyl)-2r[4-[1H pyraxol-4
yl}phenyl]-elinyl}_methy{_  amine; 4- [4-[24=WW-
l-yl-I-(4-More-phenoxy)-ethyl]-phenyl)-1 ti-pyrazote;
3-(3-cIrloro-4-melhoxy-Phenyl -3-[4-(IFI
pyrazel-4-yi}Pfienyl]-pmpyfamioe; 10
{3-(3-chiero-4-melhoxy-phenyl)-3-[4(iH-pyreznl4-y()-ph
cayl]'Pmpyl]-methtvl- amine; '
I-(f,4-dichlero-phenyl)-(4-(1 H
pYrazoI-4-y1)-phenyll-merhyIJ-piperexine; and
C*cidoro-phereyl)fi [4 (IH-py
t'4-yl}phenyl]-rnetlrylaminz; and salts, solvates,
tautoniers and N-oxides thereat 15 mono embodiment.
the compound of the Formula (1) is selected from the
group  consis dog aft
{2-(4chlaro-phenyl)-2-[4-(IH-pyrowl--yl)-phMIl-ethyl)
-we thy[-amine (R);
4-(4-chloro-phenyl)-4-[4(Ili-PymzD1A
-y1)-pheuyl]-pipendinc;  3-(4-chioro-phenyl)-3-[4-(1
H-pyrazol-4-yl)-phenyl]pmpylamine; 20 3
(3.cfoloro-Phm31) 3 Z4 {lH PYt-d-Yl) A Len Yt] PmPy ae
3 [A chloro-phenyl}3-[4 {1H pyraaol-4-y1)-phen]
I]-pmpylj-methyl-amine  (2-(4-chloro-phenyl)-2-[4--(I
H-pyixxal-4 yi)-pheny ll-ethyI) dimethylamine; and
2-(4chlom-Phenyl)-2-[,i-(IH-pyraral
yl)-pheuyl]-ethylamine. A further subset of compounds
of the formula (1) consists of 25 4(1
ohlona-4-mdiwxy-phenyl)-4-[4-[Illpy=ol-4-yI}-phanyl]-p
ipeiidina:  2-(a chiev phenyl}2-[n [7H-pylarol~l
yl)-pl,enyl]~Vhy4ami~ (x isomer);  and salts, solves,
lantomers and N-oxides theieoE 



Salts, Solvate Tatrmmers_ [comers. N-Oxides_ From
rodrues and Isotnves WO 20a51061463 PCTICB7 011-110 0
51G3 5  54 (a this aecfioo, as in all other sections
of this application, unless the cordcxt  indicates
otherwise, references to formula (1)
includedrefcrcnces to formulae (14  (lb). (II), (1I1),
(I?) and (V) and all other sub-Groups, preferences and
examp[ s  thereof as defined herein. 5 Unless
otherwise specified. a sefervnce to, a particular
compound also includes  ionic, salt, solvate, and
protected farms ihereoi for example, as discussed
bc1ow.  Many compounds of the formula (I] can exist in
&a form of salts, for exemple acid  sddition salts or,
is certain uses salts of organic and inorganic bases
such as  carboxylate, sulphonate andpbospbate sells.
All such sails are within the scope of l0 this
inverttioq, and re[ reaccs to compounds of the formula
(1) include the snit . rma ofNu compounds. ~Ls in rlis
preceding sections of this application, al[ I~I
references to formula (I) should be Oaken to refer
also to formula (Il) end sub groups tlcieuf unless the
contaxs indicates atcrvrise_ Salt forms may be
selected and prepared according to methods described
in  15 Pharnracc7rrrcaf Saks: P roes, Sereclt +roPe
an, and Use, P. Heinrich Stall [Editor),  Camille G.
Wermuth (t{itor), ISBN: 3-9 0 6 3 9-026-8, l{erdcover,
38R pages,  August 2002. For exaPlm e, acid addition
salts may be prepared by dissolving tha  free base in
an organic solvent in which a given salt form is
insoluble or poorly  solublo and then adding the
required acid in an appropriate solvent so that the
salt  20 precipitates out ofsoltrtiom Acid addition
s*s may be formed with a wide variety afacids, both
inorganic and  organic. Examples oFacid addition salts
include salts Farmed with anacid se[ectcd  from the
group consisting of acetic, 2,24ehlaroacedc, adipic,
olginic, ascorbic  



(e.g. L-ascorbic), L-aspartic, benzenesulphonic,
bonxoic, 4-acctauiidobemcoic, 25 butenoic, (+)
camphoric, camphor sulphouic,
(+)-(l6)camphor-10-sulphonic,cupric, caproic,
caprylic, ^iouamie, citric, cyclarnic,
dodecylsulphuric, ethane-l,2- di>:ulphonic, edtanesnl
, 2h phaaicydroxyethmt~ulphanie formic, fumariq
$atactazic, 8entisic, gkicoheptonic, D- uconiF
ucuronic (e.g. D locuroaic  8l at $ ), glutamic (e.g.
L-giutmriic), abxoglutarle, glycolic, hippuric,
hydrohromic. 3 I WO 20051061463 PCT/GD200-1100464  Sj
hydrochloric, hydriodic, isethiunic, lactic (e.g,
(+}L-lactic and. (a}D} ]scat],  lactoblordc, maleic,
malic, (-)->imalie, malonic, (~7-I]L-merideiic, w
thanesulphouic, napbtbalenesulphonic (e.g.
naphthalene-2-sulplmnic),
naphthaleno-l,5-disulphonic, I-hydroxy 2-naphthoic,
oieodnic, nfjc oleic, erotic,  5 oxalic, pablitic,
pamoic, Phosphoric. prapianic, L-pyrogltdamic,
salicylic. 4-amino sa}icylic, sebacic, stearic,
suecinic, sulphuric, tuanic, (+)-L-tartaxic.
tfulocyanic,  mluenesulp 2oruc (e.g.p-haluenesulpl
onic}, undecylenic and valeric acids, as well  as
acylaled amino acids and cation. exchange resins. One
particular group of acid addition salts includes salts
formed with hydrochloric,  10 hydriodic, phosphoric,
riiric, sulphuric, citric, lactic, 5ucciaic, meleic,
malic,  isethioniS fumaric, henreiestilphenic,
Wluetusulpbouic, meLhanesulphonic,  efenesulphooic.
tiaphthalenesulpbouic, valerie, acetic, propanoIc,
butanoic,  malonie, glucuronic and laetobionic acids.
Another group of acid addition salts includes salts
formed from acetic, adipic,  15 ascorbic, aspartic,
citric, M-Lactia, f rmaric, glucosic, gfucuroulc,
hippuric,  hydrochloric, glutmnic. DL make methane
nrlphonic, sehacic, stearic, suxinio and  tartaric
acids. 



The compounds of the invention may oxistas mono- or
di-salts depending upon the  pKa of the acid from
which the suit is formed. In stronger acids, the basic
pyraxole  20 nitrogen, es wall as the nitrogen atom in
the group IVR2R', may takepart in salt formation, For
example. where the acid has a pKa of less than about 3
(e. g. an acid  such as hydrochloric acid, sulphuric
acid or "uotoacetic acid), the compounds of  the
invention will typically form salts with 2 molar
equivalents of the acid. If the compound is anionic.
or has a lhnctional group which may he anionic (e.g.,
25 -COOH may be -COO), then a saltntey be formed with
a suitable cation.  Examples of suitable inorganic
cations include, but are not limited to, alkali metal
ions such ss Na' and K, alkaline earth cations such as
Cox' and Mg' , and other  cations such as All`.
Examples of suitable organic ca dons include, but are
not  limited to, ammonium ion (l,e., NlLO and
substituted ammonium ions (e.g., WO 20051061463
PCTJC.B2W4100516J  56 N}1 R4, NHaf{z;, NHRi . N7ia~-
Rxamptes of same suitable substiwS ammonium  ions are
those derived Gam: ethylamine, diethylaminc,
dieyclohcxylamine,  niethylamine, butylamine,
elhylenediamino, ethanol amine, diet Jnnolamine,
piperaziae. bcozylaminc. pbenylbenzylamine, choline,
nregluntine. and 5 home thami ne, as weti as amino
acids, such as lysine and er inine. An cr:nmple of a
common quaternary ammonium ion in N(CHj)t W here the
compounds of the fotmula (I) contain an amine
function, these may form  quatemary ammonium salts,
for example byreactian with an alkyladug agent
according to methods well known to the sldlledperson.
Such quaternary 10 ammonium compounds are within the
scope of formula, (f). Compounds of the formula m
containing an amine function may also form N- oxides.
A reference herein to a compound of the fonnula(1)
that contains an amine  function also includes the
N-oxide. rr  



Where a compound contains several amine functions. one
or more than one 15 nirrogea en may be oxidised to
form anN-oxide. Particular examples of N- oxides are
the N-oaddes afa tertivry amine or a nitrogen atom of
a nitmgcn- containing heterocyctc AI-Oxides can be
formed by treatment ofihe corresponding amine with an
oxidizing  agont such as hydrogen peroxide or on
per-acid (e.g. apemxycarboxylic acid), see 20 for
exsmpk Advanced Organic Chemistry. by Jerry March. 4
Edition. Wiley  Inierscieace, pages. More
parricularly, N-oxidcs _ In made by the procedure of
L. W. Deady (Syn. Comm. 1977, 7, 504-514) in which the
amine compound is  reacted with mchloroperoxybenznic
acid (MCPBA), for example, in an inert  solvent such
as dichlorometllaae. 25 Compounds of the formula (I)
may exist in a number of different geomehic  isomeric,
and taattomeiic forms and references to compounds of
the formula (I)  include all such forms. For the
avoidance of doubt, where a compound can exist in I I
WO 2n05m6[J63 PCl'IGBMMMloo946J  57 one of several
geometric isomeric or tautomeric forms and only one is
specifically  described or shown, all others are
nevertheless emhn cad by formula (1). For example, in
compounds of the formula (1) the pyreaole group may
take either of  the following two tautarneric forms A
and B. R2 R2 R--, AR3 RcARa  ~ t  Rd ~/ R R4 --j Rb 1
I! ,  N-N  



H A t3  For simplicity, the general rormula 0) MuWates
farm A but the formula is to be  taken as embracing
both form A and form B. Where compounds of the formula
(I) contain one or more chiral cenltr$ and can  exist
in the form of t%v or mote opticsI isomers, references
to compounds of the  10 Formula ([) include all
optical isomeric forms thereof (e.g. enantioracm and
diastere tisomers), either as individual optical
isomers, or mixtures or two or more  optical isomers,
unless the ooatntrt requires otberyrisa r  For
example, the group A can include one or more chit
centres, Thus, when B and RI are both attached to the
same carbon atom on the linker group A. the said 15
cnrbun atom is typically chiral and hence the compound
of the formula m Will exist  as a pair ofeoaniiomers
(or more than one pair of enamiomers where more than
one  chiral centre is present in the compound). The
optical isomers may be obaractarisedemd identified by
their optical activity (i.e.  as +and-isomers) or
they-maybe characterised is terms of their absolute 20
stereochemistry tsing the "R and S" nomenclature
developed by Cebn, fngold and  Prolog, seeAdvanctd
Organic Chemislry by Jerry Mauch, 41h Edition, John
Wiley & $i WO 2005/06146] ALT/GB2004Po05464  Sp Sons,
New York, 1992. pages 109-114, and see also Cahn,
Ingold & Prelog, Angew. {  Chem. LW- Ed Ergl, L966. 5,
385.415, Optical isomers can be separaledby amnnber of
techniques including chirai  chromatography
(chaomatogaphy on a chiral support) and such
techniques are well  5 known ro the person skilled in
the art. As an alternative to chiral chromatography,
optical isomers can be separared by aa  



forming diaslereoisomeric salts with chiral acids such
as (+)-tartaric acid, (-)- 9  pyrogluramic acid,
(-)-di-roluloyl-L-tartarc acid, (-)-mandelia acid,
(-)-magic acid, and (-)-cempbnrsulphonic, separating
the diashereoisomcts by preferential 16
crystallisation, and then dissociating the salts to
give the individual enanhomer of  the free base. Where
compounds of the formula (I) exist as two or more
apiical isomeric forms. ]  one enautiomer in a pair of
eneutiomesa may exhibit advantages over the other
cnnnlomcr, far t:xamplc, in terms ofbiologicat
activity. Thus, in certain 15 circmmstaaces, it may be
desirable to use as a therapeutic agent only one of a
pair of  enantiomers, or only one of a plurality
ofdinstereahsomcrs. Accordingly, the  invention
provides compositions containing a compound of the
formula (s) haVittg  one urmore chiral centres,
wherein at Ieast 55% (cg. at least 60%, 65%, 70%, 75%,
80%, 85%, 90% or 95%) of the compound oflhe formula
(1) is present as a single 20 optical isomer (e.g.
enantiomer or diasErseoisomer). In one general
embodiment,  99% or more (e.g- substantially all) of
the total amount of the compound of the  formula (1)
may be present as a single optical isomer (e.g.
enanriomer or  diastereoisomer). Esters such as
carboxylic acid esters and acyloxy asters crthe
compounds of 25 formula (1) bearing a carboxylic acid
group or a hydroxyl group are also embraced  by
Formula (I). In one embodiment of the invention,
fomrula (I) iuciudes within its  scope esters of
compounds of the formula (1) bearing a carboxylic acid
group or it  hydroxyl group_ In another embodiment of
the invention, formula (I) does not  include within
its scope esters ofeompounds ofthe Formula (I) bearing
a carboxylic t I WO 2 00510 6 1-16] PCr~cexn[Nm~1.116J
59 acid group or a hydroxyl group. Examples of esters
an compounds Containing the  



group -C(=-O)OR, wherebnR is an cstxr suhs6 tueu4 For
example, a Claalkyl group,  a Cyja heterocyelyl group,
or a Cs.w aryl group, preferably a Cie alkyl group.
Parttcnlar cwarnplea of ester groups include, but are
not limited to, -C(O)OCH1, 5
-C(O)0CHzCFis,-C(~D)CC(CH3).and-C(--O)OPh. Examples of
acyloxy  (reverse Ester) groups are represented by
-DC(-0)1, wherein. [Lis an acyloxy  substituent, for
example, a Cu., alkyl group, a C3.,ohe[eroeyclyi
group, or a C"'nn  aryl group, preferably a Cr-i a11cy
group. Particular examples of acyloxy groups  include,
butane not limited In, -OC('O)C HH (acetoxy),
-OC(--O)0E]iC]13, l0 -OC(mO)C(CFIa)3. -0C(--0)Ph,
and-OC("O)CH2PK Also encompassed by formula (I) arc
any polymvtpbin Farms of the compounds,  solvates
(e.g. hydrates), complexes (e.g. inclusion complexes
or c1f]rrates with  compounds such as cyclodexhdns, or
complexes with metals) of the compounds,  aid
pro-drugs of the compounds. By "prodmgs" is meant for
example any 15 compound that is converted in vivo into
abiologically active compound of the  formula (I). For
example, sorter pmdrugs are esters of the active
compound (E.g., a  physiologically acceptable
mebzbolica]ly Iabile ester). During metabolism, the
ester  group (-C(=D)OR) is cleaved to yield the active
drug. Such esters may be formed 20 by rsterilication,
for example, of any of the carboxylic acid groups
(-C(O)ON) in  rho parent compound, with, when
appropriate, prior protection of any other resotivo
groups present in the parent compound, followed by
deprotection if required.  Examples of such
metabolically labile eaters include those of the
formula - C(a0)OR whereirt R is: 25 Cu_7alkyt (e8.,
-Me, -Bt, -nPr, -iPr. nBu, -aBu, -iBu, -4Bu);
Cr.-teminoalkyl (e g-, aminoethyi;
2-(N,N4ethylamino)elhyl;  2-(4-morpholino)ethyl); and
aeyloxy-C1.7Mkyl (e.g_, acyloxymethyl; acyloxyeihyl;
pivaloyioxyinalhyl;  acetoxymethyl; 1-acelaxyethyL'
](I-methaxy-l-nrethyl)ethyl-earbonyloxyethyl; 1- 



]0 (berzoyloxy)ethyl; isoprupoxy-carbouyloxytnethyl;
1-isopropoxy I  coo 100.11061463 PC7YGB2004If1113464
60  carbonyloxyeihyl; cyclohexyl-carbonyloxymethyl;
L-cyclohexyl-carbonylexyethyl;
cyeiohsxyioxy-earboayioxymethyl;
1-cyclohcxyloxy-carbonyloxyctbyl; (4-
tetiah)Ipyzimyinxy) enrbonyloxymethyl;
1-(4-tetrahydrapyrauyloxy)- csrbonyloxyethyl;
(4-lehahydropyraayl)carbonyloxymethyl; and 5
1-(4-mhrahydmpyrany1)-cnrboayIoxyethyq. Also, some
prodrugs are waled enzymatically to yield the active
compound, or a  compoundwhlch, upon ftrther chemical
reaction, yields the active compound (for  example, as
in antigen-directed enzyme pro-drug therapy (ADEPT).
gen -directed  enzyme pro-drog therapy (GAFFE] and
ligand-direeted enzyme pro-drug therapy 10 (LIDEPT).
For example, the prodrug maybe a sugar derivative or o
Cher glycoside  conjugate, or may be an amino acid
ester derivative. Methods for the nrenara4o"f mmmoanda
of the formula (I) fn this geetioa, as in all other
sections of this application, unless the context
indicates otherwise, rcfareoces to formula (I)
ipclvded rofercoces to formulae (Ia),  L5 (1b). (10.
(111), (IV) and (V) and all other sub-groups,
preferences end examples  thereof as datinedherein.
Compounds of the Formula (1) can be prepared by
reaction of a compound of the  formula (X) with a
compound of the formula (XI) or anN-protected
derivative  1hrreaE Ru JRs R4 RS  E N-N  X M H (xI) 20
wherein A, E, and Rt to R5 are as herdnbefore defined,
one of the grotcps X and Y  is chlorine, bromine or
iodine or a ariYZuoromethanesulphonaIa (trifale)
group, and  



the other one of the groups X and Y is a boroeete
msidue. for example a horonate  ester or bownic acid
residue. WO 200.V(161-63 PCT/GB200U00:TM,,  61 The
reaction can be carried out under typical Svzu!d
Coupling conditions in the  presence of a pafaditlm
catalyst such as bis(Ri-r-barylphosphine)palladium and
a  base (c, g. a carbonate such as potassium
carbonate). The rcac[iea may be carried  out in an
aqueous sohVent system, for example aqueous ethanol,
and the reaction 5 mitrtate Is typically subjeeled to
heating, far exempts to a temperature in excess of
100C. An iilusUutive synthetic route involving a
Suzuki coupling step is shown in Scheme  1. The stares
material for the synthetic route shown in scheme I is
nce halo- substituted aryl- or beteroaryimethyl
nitrile (X11] in which Xis a chlorine, bromine 10 or
iodine atom or a trifate group. The nitrile (XII) is
condensed with the aldehyde  RLCHO in the presence of
an alkali such as sodium or potassium hydroxide in as
aqueous solvent system such as aqumus ethanol. The
reaction can be carried out at  room temperature. The
resul6rtg subsdnned acrylonitrile derivative (XIII) is
then treated with a 15 reducing agent that will
seleafivety reduce the alkene double bond without
reducing  the nihile group. A borvhydrida such as
sodium borohydride may he used for this  purpose to
give the substituted acetoniuile derivative (QV). The
reduction reaction  is typically carried out in a
solvent such as ethanol and usually with heating, for
example to a temperature up to about 65C. 20 The
reduced nitrite (XIV) is then coupled with the
pyrazole boronate ester (XV)  render the Suzuki
coupling conditions described above to give a compound
of the  formula (I) in which A-NR2R3 is a substituted
acctonitrile getup. WO 201i51[I61463
PCTIGB20R4/CPIt5464  62 



R'-CHO R  X-E-CH2 CN - -  KOHIEtOH E CN (Xli) x (XIII)
lNaBrlq  E[OH  Me a rMe 0%a'+ I  R' J RS E CN PM H
NIV)  Pd[0]  calatysl Rt RI  L MCH NHx  ~" HurtHe E E
}}} }}}  Ra Rs EtOH W Rs l *  N-N -N  (XVI) YI (=I)
Scheme 1 The substituted acrtanitrile compound (XVi)
may rhea be reduced to the  corresponding amine (XVII)
by treaimeat with a suitable reducing agent such as
Raney nickel and ammonia in ethanol 5 The synthetic
route sbowa in Scheme I gives rise to amino compounds
of the  



formula (1) in which the aryl or hetetoaryl group E is
attacbed to dre -position of  the group A relative to
the amino group. In order to give amino compounds of
the ------ WO 200$/061-1E53 PCTIC 02004100'-16-1  6]
formula (9 in which R' is attached to the
~-positionrelative to the amino group, the  functional
groups oathe two starting materials in the condcusaion
step can be  reversed so that a compound of (be
formula x ECHO wherein R is bromine,  chlorine, iodine
or a uifalo group is condensedwih a compound of the
formula R' 5 C 2-CN to give a substituted
acrylonitrile derivative which is then reduced to the
carrrspondtng acetonitrile derivative before coupling
with the pyraxole boronate  (ACV) and reducing the
ryano group to an amino group. Compounds of the
formula (I) inwhich Rt is attached to the u-position
relative Io  the amino group can be prepared by the
sequence of reactions shown in Scheme 2.  to In Scheme
2, the starting material is ahalo-substituted aryl-
orheteroarylmethyi Giignard reagent (XVLH, X= bromine
or chlorine) which is reacted with the nitrite  Rt-CN
in a dry ether such as diethyl ether to give cot
intermediate iminc (not  shown) which is reduced to
give the amine (XIX) using a reducing agent such as
lithium aluminium hydridr. The mina (XSX) Can be
reacted with the boronate 15 ester (XV) under the
Suzuki coupling conditions dcsetibed above to
yieIdtire amine J I 1t WO 203/041443 PC ICE2001lOO5J64
64 () R1 CN X--E--CfI MgBr Et R+  E^i- 



[RV{Sl} (iD l]A!H, ~C MHz (X(x) Me Me Me f Me  Ot- d
B1 NZ- ! R i-N Pd(o) RNH2  J R{ r R3 (XX)  Scheme 2
Compounds of the formula (I? can also be prepared from
lha substituted nitrite  compound (XIQ}: {  3 WO
2015/061453 PCrlGB2OO4(IXi5JE.l  65 ~CN  R{ R6  ,1-1V
PG (xi) wherein PG is a protecting group such as at
lehahydropyranyl gone. The nirile  (XXI) esn be
condensed with an aldehyde of the formula
RI{CHp%-CEIO, wherein  r is a or E. and the resulting
substituted acrylonilrile subsequently reduced to the
5 cort esponding subatimted nitrite widereonditions
analogous to those set cut in  Scheme 1 above. The
protecting group PC can than be removed by an
appropriate  ntedrad. The nitrite compound may
subsequently be reduced to tha corresponding  amine by
the use of a suitable reducing agent as described
above. 



The niu le compound (XXI) may also be reacted with a
Chignard reagent of the 10 formula R1{CH2)rMgfr under
standard Orignard reaetino conditions followed by
deprvtection to give an amino compound of Lite
inversion which has the strucwre  shown in fa=4a
[JDID). CH,)r  ~NH2  R9 . ' Rs _N  In the preparative
procedures outlined above, the coupling of the aryl or
hereroaryl  15 group S to thepyrazak is aeeomplished
by reacting ahato-pyrazole or halo-aryl or hetcmMI
compound wiffi a boronalc ester or boronic acid in the
presence of a  palladium catalyst and base. Many
bmnnates suitable for use iapreparing  compounds of
the invention on commercially available, for example
from Boron i  3 - --------- r  WO Ma510f tdra
PCI7GBZOOUecc464 66  Molecular Limited of Noble Park,
Australia, or from Comb!-Blocks Inc, of San  Diego,
USA. Where the boronates are not commercially
available, they can be  prepared by methods known in
the art, for example as described in the review
article by N. Miyaurn and A. Suzuki, Chem Rev- 1995,
95, 2457. Thus, bororates 5 con be prepared by
reacting the conesponding bramo-compound with as alkyl
lithium such as butyl lithium and then reacting witha
bowie ester. The resulting  boronatc ester derivative
can, if desired, be hydrolysed to give The
corresponding  boronic acid. Compounds of the formula
(I) in which the group A contains a nitrogen atom 



10 attached to the group R cm be prepared by well
known synthetic procedures horn  compounds of the
formula (XXRI) or a pmtected form lhereoF. Compounds
of the  formula (XXIII) cen be obtained by a Suzuki
coupling inaction of a oompouud of the formula (]CV)
(see Scheme 1) with a compound of the formula Br-B-Ni
b such as 4bromoanilinc. NHa  Ra R$  1 N-N l5
(7t7cYtf) Compounds of the fonunla (1) in which Rr and
E are conrecred to the same carbon  glom can be
prepared as shown hi Scheme 3. 1  a  I I  f ----
------ - WO 2(HIS11161J63 PCF/GB2004MK4 4  67
h1C~COzEt  base X-E-CHQ + NC-GH2 CQ~Et E {)  {xxIV) x
R(MgB  COIH {~ Irydreiysis NC,,CO1Et (g}dece[baxytadon
E ,  E~RI R  x (X)MI) x C(x"I)  amide coupling raadon 



,~CONR2R' redudionof amide (CHINR'R'  R( Rl  x
(XXVIIi) x txxix) May' a rj BMe Ria~{~~He  n C.jj-(_
0, 1 Suxufd Coupiing RRr R  Pd[0} Pd{0]  CONR'R' CS
NRR' ~R  ER R reduction of amide Rd R6 (XXX) (XXXI)
Scheme 3 WO 2005IM146] PCT/Ce2004m65J6]  68 In Scheme
3, an aldehyde compound (XXIV) where X is bromine,
ebiorine, iodine  or a hiflate getup is condensed with
ethyl eyaooacelate in ibe presence ofa bast to  give a
cyanoacrylate ester inter mediate (X'XV). The
candensalion is typically  carried out in the presence
of a base, preS vbly anon-hydroxide such as
piperidice,  5 by besting underDeart Stark condilions.
The cyanoacrylate intermediate (XXV) is then reacled
with a Grignardreagent  RCMgBT suitable Lot
ittroducirtg the getup R' by Micbael addition to the
carbon- carbon double bond oetbe aoryhtne moiety. The
Trigpacd reaction may be carried  out in a polar
non-probe solvent such is tettaltydrufucnn at a low
lemperature, for Cl] example at around 0 C. The
product of the Grignerd scactioa is the cyan  propionc
acid ester (fYI) and this is subjected to hydrolysis
and deraiboxylaMion  



to give the propienic acid derivative (Xxvii). The
hydrolysis and decarboxylation  steps can be effected
by heating in an acidic medium, for example a mixaae
of  sulphuric acid and acetic acid. 15 The propionic
acid derivative (XXVII) is converted to the amide
QC.CVf 9 by  reaction with an amine HNR'R3 tinder
conditions suitable for farming an amide  bond. The
coupling neae4oa between the propionic acid derivative
(3o E) and the  amine HNR2tt3 is preferably carried
out in the presence of a reagent of the type  commonly
used in the Formation of peptide linkages. Examples of
such reagents 20 include I,3-dicyclehexylcarbodiimide
(DCC) (Sheehan eta!, J. Amer. Chem Sot  1955, 77
1067). 1-eN1y13-(3'-dimethylaminopropyl)-carbodiunide
(zeferred to  herein either as EDC or EDAC) (Sheehan
et a], J. Org Cks,.. 1961, 26, 2523),  wvninru-based
coupling agents such as O-(7 az
azohjazol-l-yl)-N,NN.N- telramethyluronitun
hexa11uorophosphale (HATJ) and phosphonium-based 25
coupling agents such as
I-beano-Uiiaanlylox}nris{pyrrolidino)phosphonium
beloatlnompbosphaw (PyBIJP) (Castro ef a1, Tetrahedron
Letters, 1990, 31, 205).  Carboditmide-based coupling
agcuts are advantagtoSy used in combination with
1-bydroxy-7-azabenxouiazoie (Ht7At) (L. A. Carpino, J
Amer. Chem. Soc., 1993, 4397) or I
-hydroxybenzotriazode (IOBE) (Koaig et a!, Chem, Ber.,
103, 768, I WO 2005WIJ63 PCCIGlt20a4gxt_cI64  69
2024-2034), Pmfcaed torquing reagents ire lude EDC
(EDAC) and DCC is  aombinatioawithROM or Hn]3t The
mupling reaction is typically carriedout in a
non-aqueous, non-pmtic solvent  such as acetonttrile,
dioxan, dimetirylsulphoxide, dichlomntethane, 5
dimethyLFormemida or N-methyipyrmlidinc. or in an
aqueous solvent optionally  togetlrer witk one or mom
miscible co-solvents. The reaction can be carried out
at  room temperature or. where thereachnis are less
reactive (for example in the case  



of eiectrvn-poor anilines bearing elect= withdrawing
groups such as sulphonamide groups) at an
appropriately, elevated tompersnue. The ruction may
10 be carried out in The presence of anon-iaterfaring
base, for example a tertiary amine  such as
trielhylamine or,Y,N4iisopropylc6ylaminc. Where the
amine BNNTR2R3 is ammonia, the amide coupling reaction
can be carnal  out using 1,1'-carbonyldiiatidazoie
(Cali) to activate the carboxylic acid before
addition of the ammonia. 15 As an ahernative, a
reactive dcRValive of the carboxylic acid, e.g. an
anhydride or  acid chloride, maybe used. Reaction with
a reactive derivative such an anhydride is typically
cecomplisbed by stss-ring the amino and anhydride at
room tcmperehne =  in the presence of a base such as
pyridine. The amide (XXVIII) can be converted to a
compound of the formula (30CX) (which  20 corresponds
to a compound of the formula (I) wherein Ahas an oxo
substituent  next to the NR2R3 group) by reaction with
a boronate (XV) under Suzuki coupling  conditions as
described above. The amide (XX3) can subsequeody be
reduced  using a hydride reducing agent such as
lithium aluminium hydride in the presence  ofalunriniu
m chloride to give an amine of the formula (0Cfl)
(which corresponds 25 to it compound of Who formula
(I) wherein A is CH-CI-l2-CI{2 ). The reduedon
reaction is typically carded out in an ether solvent,
for example diethyl ether, with  beating to the ref1ux
tempera lure of the solvent. irk 5  n  WO 2oosl0E1S61
PCTIC620011t]RSJ6J 70  Rather than reacting the amide
QC~CVIQ} with the boroustc (XV), the amide may
instead be reduced with lithium aluminium
hydridelaluminium chloride, for  example in an ether
solvent at ambient temperature, to give the amine
()CJCDQ  



which is thcu reacted with the bomnaic (XV) under the
Suzuki coupling condirions 5 denfbed above to give the
amuse (XXK). In order to obtain the homologue of the
amine (XXI) containing one fewer  methylene group, the
carboxylic acid (XXVIC) can be converted to the azide
by  standan~_ methods and subjected to a Curtius
rearrangcmcnt in the presence ofan  alcohol such as
benzyl alcohol on give acarbamatn (see Advanced
Orgatlc 10 Chemistry, 0 edition, by Sony March, Sohn
Wiley & sans, 1992, pages It191- I1192)_ The
benzylcarham to can function as nprotecLing group for
the amine  during the aubscqucat Suzuki coupling step,
and Lbabenzyloxyearbonyl moiety in  the carbamale
group can then be removed by standard methods after
the coupling  step. Alternatively, the benzyIcarbamate
group can be treated with a hydride 15 reducing agevi
such as lithium aluminium hydride to give a compound
in which  NRZR' is a methylamino group instead of an
amino group Inlermediah compounds of the formula (X)
where the moiety X is a chlorine,  bromine or iodine
atom and A is a group CH-CHz- can be prepared by the
reductive  aminalion of an aldehyde compound of the
formula (XL'Ui): R= -CHO 20 x (XflE) wiih an amine of
the formula Ie(R2R3 under standard reductivo am on
conditions, for example presence prese
cyeaobw'oltytrite in an alcohol solvent sueht as
methanol or ethanol. The aldehyde compound t]=t} can
be obtained by ot<idadon of the 25 corresponding
alcohol (XCXXIIIk using, for example, the Dess-Merth
periodinane 3  gi  Y I --- - ------- - - 



WO 200S/061463 YCTICaann1f110546I  71 (see Oras, D13.;
Martin, J.C. S Org, Soc.. 1983, 48, 4135 and organic
Synlhe es,  Vol. 77, 14I). R 1 CIi2OH x (x-) Compounds
of the formula (1) where A,N and Rs together form a
cyclic group can  5 be formed by the Suzuki coupling
of a boronate compound of the fo>mula (XV)  widen a
cyclic intecntediats of the formula (XXXIV ] or
ant-protected derivative  thereof 1 ,Ra x r.] Cyclic
intermediates of the formula (IQO(IV), where R is an
aryl group such as an  10 optionally substimued phenyl
group, can be formed by Friedel Crafts alkylalion of
art aryl compound RI H with a compound of the formula
(XXXV): ~Ra  HO E x  The alkylation is typically
carried out in the presence of a Lewis acid such as
aluminium chloride at areduccd temperature, for
example less than 5 T. 15 The Friedel Crafts reaction
has been found to be o f general applicability to the
preparation of a range of intermediates of the formula
(X). Accordingly, in a  general method of making
compounds of the formula (IC), a compound of the
formula (T.7CIC]: WO 2005NIC14(,J PC L'iG-200J/005M.4
72 i  Ra 



I i  HO, A.N,R9 X {r is reacted with a compound of the
formula R`-H under Fricdcl Crafts alkylation
conditiom, for mCamplein the presence of an aluminium,
halide (e.g. AMCI)).  Ina further method for the
preparation of a compound of the formula (1)wherein 5
the moiety M2R3 is attached to a CH2 group of the
moiety A, an aldehyde of the formula (= 71) can be
coupled with an amine of the formula HIVRZR] under v
reductive aminaLion conditions as described above, In.
the formulae (XXXVI) and ()OWCVII). A' is the residue
of the group A- i.e. the moieties A' and CHy together
form the grog A. The aldehyde (XXXVII) can be formed
by oxidation of the 10 corresponding alcohol using,
for example, Dess-Martin periodinane_  R~,A_CHO
R~A.CHZOH  a I R" R$ Ra ` Ss  H~ N-N (XXXVEI)  A
Riedel Crafts alkytalion procedure of the type
described above for the synthesis  or intermediates of
the formula (k7QQV) can also be used to prepare
intermediates  of the formula pQ wheretaX is bromine.
An example of such a procedure is shown  in Scheme 4.
1  i  I WO EOOS106146) PCTIGR200IlOt14Ma  7] HNRuR2 OH
6r-E---<~ Br-E~ ~R  



QOV V1!I) (XXXIX) ~Rs R z RfS  (XL) Scheme 4 The
starting material for the synthetic route shown in
Scheme 4 is the epoxide  ()CXCVIU) which can either be
obtained commercially or can be made by methods  well
known to the skilled person, for example byroad on of
the aldehyde 5 Br-E-~CHO with himcthylsulphonium
iodide. The epoxide ()XXVSA) is reacted  with an amine
1 'R3 under conditions suutnbla far a ring-opening
reaction with  the epoxide to give a compound of the
formula (7p'XM)_ The ring opening  reaction can be
carried out in a polar solvem such as zthanal at room
temperature or  opkanally with mild heating, and
typically with a large excess of the amine. 10 The
moire (XXXD Q is then reacted wlrh an aryl compound
R'H, typically a phenyl  compound, copoble of takit<g
part in a Friedel Crafts alkyla[ion (see for example
Advanced Organic Chemislry. by Icrry March, pages
534-543). Thus, the mine of  formula (XXXIX) is
Typically reacted with the aryl compound R'H in the
presence  o1 a aluminium chlar de catalyst at or
around room temperature, Where the eryl 15 compound
R'H is a liquid, e_g. as in the case of a metho
tenzene (e.g. anisole) or  a halobenacne such as
chlorobenzene, the aryl compound may serve as The
solvent_  Otherwise, a Teas reactive solvent such as
nitroben2eno maybe used The Friedel  Crafts alkyladon
of the compound R'H with the amine (XJCXVQ gives a
compound  of the formula (XL) which caaesponds to a
compound of the formula (X) wherein  70 X is bromine
and A is CHCH2. r WO 2 0.S/*61463 PCf/Gn2lplp4Ioo5I6-I
7J The hydroxy intermediate (X)XIX) in Scheme I can
also be used to prepare  compounds of the formula (X)
in which the carbon atom of the hydrocarbon linka  



group A adjacent the group K' is replaced by an oxygen
aloes Thus the compound  of formula Q OO(IX), or as
N-protected derivative thereof (where R2 erR3 are 5
hydrogen) can be ttactedwith a phenolic compound of
the formula R'-OR under  Mifsunnbn alkylaticn
conditions, e.g. in the prestr= of diethyl
awdicarboxylale  and riphenylphosphine. The reaction
is typically carried out in a polar rion-protic
solvent such as tetrahydrofuran at a moderate tempertW
re such as ambient  temperature. 10 A further use of
the hydroxy-intermediate (XXXIX) is far the
preparation of the  corresponding fluoro-compound.
Thus, the hydtoxy group can be replaced by  fluorin by
reaction withpyridine:hydrogen fluoride complex
(Olah's reagent).  The fluorinuled intermediabe can
then be subjected to a Suzuki coupling reaction to
give a compound of the formula [I) with a fluorinated
hydrocarbon group A. A 15 fluorinated compmmd athe
formula (1) could alternatively be prepared by that
coupling the hydroxy intermediate (XXXD]), or a
proretred form theteo~ with a  pyrazole boronic acid
or boronate under Suzu!d conditions and Ihenreplacing
the  hydraxy group in the resulting compound of
formula (1) with fluorine using  pyridine: hydrogen
fluoride complex, 20 Compounds of the formula (1) in
which the moiety:  R''-A--N  Fe E R  is a group: 2 !!
R' CH-O-A"-F' s 3 I Wo 200510f14fd PCTIGB2fOt100546s
75 



where 4" is the hydrocarbon residue of the: group A,
can be prepared by the  sequence of reactions shown in
Scheme 5. R MgBr X-E-CHO X-E-CH-OH  (XXIV) (XLI)  fVie
Me X'-A"- N Me Me (XLII) RS r RS 1 FF  (X\O fl -N
X-E-CH-O-A"-N  "Ry,  (XLI[I) NO) RT p2' try RR (XLM
N--N H  Scheme 5 As shown in Scheme S. the aldehyde
(XXIVy is reacted with a Grignard reagent  5 Rtti+
under standard Crrignard conditions Io give the
secondary alcohol (XL1].  The secondary alcohol can
then be reacted with a compound of the formula (XLU)
in which R=' and &' represent the groups Rx and R3 or
an amine-protecting group,  A" is the residue of the
group A, and X' represents a hydroxy group or u leavi
group. G  f  {  



WO 114)3!061443 PCT/Ga2001m05.164 76  The amine
protecting group ran be, for example, a phihalolyl
group in which case  I IRr 1 ' is a phthaIimido group.
WhenX' is a hydtoxy group, the reaction between
compound (XL1) and (XIdI) can  take the form of an
toluene suiphonic acid catalysed cond nation reaction
5 Alrematlvciy, when X' is a leaving group such as
halogen, the alcohol (XLI) can  fast be ueatedwith a
strong base such as sodium hydride to formthe
alcaholate  which then reacts with the compound. OfLT.
The resulting compound of the formula (XLIU) is then
subjected to a Suzuki  coupling reaction with the
pyxazoleboronate reagent (}CV) under typical Suzuki [0
coupling conditions of the type deacrlbed above to
give a compound of the formula  (KI.IV). The protoadug
group canthenbe removed from We protected amine group
NR~ R~'to give a compound of the formula (1).
Compounds of the formula m in which the moiety:  R  r
R' A E R  15 is a group: Rz  E Ra where A" is the
hydrocarbon residue of the group A, can beprepared by
the  sequence of xeaetions shown in Scheme 6. V WO
2WV061J62 PCTICB200J/I1OSJ64  77 0 ,-Cl NalaH4 



E E  I A (XLVI)  ()(LVj DEAD RIP  p R'OH  IR2
R-'CN'rA"'IdR3 HNR?R9 R-OyA'~Ci  (7[LVIII} (ALAI}  Me
e e e R2 Pd[t7J Ri OyA' -N  ^N 'O R3  E R4 R6 R- Fe  1
(XV) H-N (XLIX) j--N  Scheme B The slnrpngmateiial in
Scheme 6 is the chloroacyl compound (SLV) which can be
prepatrd by literalure methods (e.g. the method
described in J. Mad Chem., 2001,  47,392A-3926) or
methods analogous thereto. Compound (XLV) is converted
into 5 the secondary alcohol (XLVI) by reduction with
a hydride reducing agent such as  sodium borohydride
in apolar salvcut such as rvntedtchahydrouraxL The
secondary alcohol (XLVI) can then be reacted with
aphenolic compound of  the formula R'-OH under
Mitsuuabu alky)ation conditions, e,g. in the presence
of  diethyl amdicarboxylare and triphetlylphosphine,
as described above, to give the  10 eryi ether
compound (]{LV'1T), WO 20051061463 PCr/GB2oo4Ioosi. l
78 The chorine earn in the aryl ether compound XLVU)
is then displaced by reaction  



with on mine ImR2Rr to give a compound of the formula
(XLV]II), The nucleopi3ilic displareuteat reaction may
be carried out by heating the amine with {  the aryl
ether in a polar solvent such as an alcohol at an
elevated temperature, for S exnrnple approximately 100
C. The heating may advantageously be achieved  usinga
microwave heater. The mulling amino (XLVICS) can then
he subjected to a  Suzuki coupling proeadure with a
boronete of [he formula (XV) as described above  to
give the compound (XLM. [a a waaaton an the reactica
sequence shown in Scheme 6, the secondary alcohol  10
(XLVI) can be subjected to a nucicophilic displacement
reaction with an amine kAR2R before introducing the
group Rt by means of the Mitsunobu ether-forming
reaction. Another route to compounds of the formula
(1) in which E and R' are attached to  the setae
carbon atom in the group A is illustrated in Scheme 7.
i  It g'l wo 2005M61J63 PCCICB200J10a$.l l  79 HO`$OH
CN  Ra rR$ X E-CN Rat ' 1 r N-N P4) N--N  PG PG' (LI)
{L) R'MgBr  (LID) Me Me  Me Ph-P_Of{z 



RNPh Ph Ph RG  E Me E R Rs n-Buli Ra R s  RM ~-N N-N
PG PG {LI I]  PdfC H= Me  Ra Rs o  Scheme 7 In Schema
7, an N-protected pyrazolyl bomnic acid (L) is reacted
wider Suzuki  coupling candihous with rho cyano
compound X-E-CN in which X is typically a  halogen
such as bromine or chlorine. The prorecting group PG
aI the I -position of 5 the pyrawle ring may be, for
exwnple, a triplienylmethyl (trityl) group, The v Ir
I wo 2M."61JQ PCT/GB200;ItlIKI64  NO boronic acid (L)
can ha prepared using the method described in EP
1392603 or methods analogous thereto. {  The ra ulting
nitride (LI) may then be reacted with a Grigna d
reagent Rt-MgBr to introduce the group Rl and form ft
ketone (LII). The ketone (LII) is comertcd to  5 the
entunine (LIV) by reaction with the
diphenyiphosphiooyhnethylamine (LI I) in  the presence
of a strong base such as arc allryl lithium,
particularly butyl lithium.  



The enaninc (LIV) is then,ubjcoted to hydrogenation
over a palladium on charcoal  catalyst to reduce the
double bond of the cnamine and remove the I-phenethyl
goup, Where the protecting group PG is a trityl group,
hydrogenation also 10 removes the trityl group,
thereby yielding a compound ofihe formula (LV).
Altemabveiy, the tnaminc (LW) can be reduced with a
hydride reducing agent  under the conditions described
in Tetrahedtnn: Asymimrty l4 (2003) 1309-1316  and
subjected to a chiral separation. Removal of the
protecting 2 phenethyl group  and the protecting group
PG then gives as eplieally active form of the compound
of  is formula (Lv). Intermediates of Lhe formula (3C)
wherein A and Ra link to form a ring containing en
oxygen atom can be prepared by the general method
illustrated in Scheme B. I  I WO 2005/061463
PCF/GB20(14/0of 464  SC R~17 TM51 E NaH E  1 1  X
(L)PI) X (LM) OH  H2N"~r  (LIX) IRt a~ cons HSO, NH
~--- RN^~OH  E H  1 E  X P ) X (LVIII) e e  



iNe e 1 O  t7~8~+J RNH  R Rs rz (LX)  Rt~~ Fe  (x\~
N-N H N-N  H  Scherne S In Scheme S, a ketone (LVI) is
reacted with trimclhylsulphonimn iodide to form Lhc
epoxide (LVLL). The reaction is typically carried out
in the presence of ahydride  base such as sodium
hydride in a polar solvent such as dimethylsu[phoxide.
5 The epoxide (LVII) is subjected to aring opening
reaction with ethanolamine in the  preseswc of a non
interfering base Each as triethyla nine in a polar
solvent such as  an alcohol (e.g. isopropunol),
usually wilb mild heeling (e.g. up to approximately
50 C. The'resiilting secondary alcohol is then
cyclised to form the niorpholine ring  by uma went
with concenLra Led sulphuric acid in a solvent such a
ethanolic 10 dichIotomethane. WO 201)51{161-163
PCTiGB2004I005f6-I  ax The morpholioe intermediate
(LIX) can. [hen reacted with the boronare (1(V) under
Suzuki coupling conditions to give the compowW of
formula (LX), which t  corresponds to a compoandof the
Formula (1) in which A-NR2R3 forms a morpholinc group
5 Instead of reacting the epmride (LVii) with
ethanolamine, it may instead be reacted  wish mono- or
dialkylanines thereby providing arouse to compounds
containing  



[he moiety: R1 OH -R2  ~  E R' Compounds wherein Rz
and R3 ate bosh hydrogen can he prepared by reacting
the  10 epoxide (LVII) with polassiumphthalimide in
apotar solvent such as DMSO.  During the Suzuki
coupling step, the phihalimide group maynndergopartial
hydrolysis to give the corresponding phthalamic acid
which can be cleaved using  hydrazine to give the
amino group N a. Alternatively, the phthalemic acid
can be  recyclised to She phthalimide using a standard
amide-forming reagent and the 15 phthaloyl group then
removed using hydrazine to give the amine. A firc[her
synthetic route to compounds of die formula (I)
wbezein A and NR2R'  combine. to Ibmn a cyclic group
is Muskuted is scheme 9. - ------------ ^Y I)
1005/06IJ63 Pcr1CIIZ0011M 51r.4 ea  Rt NP G  X + x Ir
(LXI) Cl (MI)  hasq: PG  R E  I N[III)  Scheme 9 In
Scheme 9, the starring maletiai (LXI) is typically a
di-aryUheleroaryl methane in  which one or bosh of the
axyllheteroaryl groups is capable of sI bilisirig or  



facilitating fozmation of ananioa formed on the
methyleitc gawp between E and 5 R'. For example, Rk
may advautugeously be a pyridine group. The starling
material (LXI) is teactedwilh the N-protected
bis-2-chloroethylamine (L3aI) in the  presence of a
non-inlerferiug strong base such as soditun
hexemethyldisilazide in a  polar solvent such as
tetnbydrofuran at a seduced temperature (e.g. a rid 0
9C) to  give Ike N-proleceed cyclic intermediate
(UGU). The protecting group can be any 10 standard
amine-protecting group Ruth as a Boo group. Following
cyclisation, the  intermediate (LXIII) is coupled to
it homnale of the formula (XV) under Suzuki  coupling
conditions and then depmtected to give the compound of
the formula (1).  Compounds of the formula (1) is
which die moiety: Rz  Fig  15 is a group: \Y17 2005106
156] PCTIG620N11105564  NS Alk Rx  R'-C-CHz ~ wherein
AIV is a small alkyl group such ua methyl or ethyl can
be formed by the  synthetic rout illrstraLed in Scheme
10. I R~CC2H RrCO2Me  McONIFi"  E X (LXIV) x (LXV)
L[7A  Alk]  { Alk Alk  



R~CO2H Hzv RfCOzMe  x (LXVII) x (LXVI)  E HNR2Ra F  a
I N- E  X R R2 x Ra  (LXVIII) [LX?X) Scheme 10 S 1
Scheme ID, a c rboxyIic ac d of We formula (LXIV) is
esteried by Ixeaunet  with methanol in the presence of
an acid catalyst such as hydrochloric said. The  ester
(LXV) is then reacted ^ ith a strong base such as
lithium diisopropylamide  (LDA) and an alkyl iodide
such as methyl iodide at reduced temperature (e.g. 4i
4 WO 1005Y06 ta6J PCTIGB20a1K9t5161  85 between 0 C
and -78 C). The branched ester (LXVI) is
tbenhydrolysed to the  acid (LXVII) and coupled with
an amine HNR'4R3 under standard amide Forming
conditions of the type described above. The amide
(LRVf) can then be reduced to  the amine (LXIX) using
lithium aluminium hydride, and the amine (LXiX) is
then 5 reacted with apyra ole boronate or boronic acid
under Suzuki coupling conditions  to give a compound
of the formula M. Once farmed, many compounds of the
formula (1) can be converted into other  compounds of
the formula (1) using standard functional group
intervonversions.  For example, compounds of the
formula (I) in which Lhc NR2Rl forms part of a 



10 nitrite group can be reduced to the corresponding
amine. Compounds in which  NR2R3 is anNHZ group can be
converted to the corresponding alkylamiue by
reductive alkylation, or to a cyclic group. Compounds
wherein Rt contains a  halogen atom such as chlorine
or bromine can be used to introduce an aryl or
hcteroaiyl group sutstitucat into the R' group by
means of a Suzuki coupling 15 reaction. Further
examples ofinierconve colons of one compound of the
formula (1)  to another compownd of the formula (I)
can be found in the examples below.  Additional
exeraplea of functional group interconversions and
reagents and  conditions for carrying out such
conversions can be found in, for example,  Advanced
Organic Chemistry, by Ja ryMareb, 4m edition, 119.
Wiley lrrtersclcnce, 20 New York, Fiesers' lieaganfs
for OrganicHynthesis, Volumes 1- 17. John Wiley,
edited by Mary Fieser (ISBN: 0.471-582S3-2), and
Organic 5ymfheser, Volumes 1- S, John Wiley, edited by
Jeremiah P. Freeman (ISBN:0472 31192-8). In many of
the reactions described above, it may be necessary to
protect one or  more groups to prevent reactionfinm
taking place at an undesirable location on the  25
molecule, Examples of protecting groups, and methods
ofprotecdag and deprotecting functional groups, can be
found inProrecive Groups in Organic  Synthesis (T.
Careen and P. Wuta; 3rd Edition; John Wiley and Sons,
1999). A hydroxy group may be pro lectted, for
example, as an ether (-OR) or au ester (  DC(O)R), for
chmmple, as: a r-butyl ether, a benzyl, bercrhydryl
(diplteaylmetbyl),  30 orttrryl (triphenylmethyl)
ether, a tzimetbylsilyl ort-butyldimet ylsilyl ether;
or an wo 2005M61 SO PCTICB20041DO-164  86 acetyl ester
(-OC(O)C%, -OAc)_ An aldebyda orketone group may
beprotecled,  for example, as an acetal (R-CR(OR)a) or
ketal {R_C(OR)b) respectively, in wbieb  the carlwayl
group (5:-0) is converted to a diether (=C(OR)3), by
reactioawith, for example. EL primary alcohol. The
aldehyde or ketone group is readily {  5 regenerated
by hydrolysis using a large excess of water in the
presence of acid. An 



amine group maybe protected, for example, as an amide
(-NRCO-R) or a urethane  (-NRCO-OR), for example, as:
a methyl amide (-NHCO-CHs); a beazyloxy amide
(-NHCaoCH1Ca, -NH-Cbz); as a l-butoxy amide
(-NRC0-OC(CHjh,  -NH-Bee); a 2-biphenyl-2-propoxy
amide (-NHCO-OC(CFII)jCoI-4Ws, -NH 10 Bpoc), as a
9-fluorenylmelhu y amide (-NH-Fwac), as a 6-nitroverat
yloxy amide  (-NH-Nvoc), as a 2-aintethylsilylethyloxy
amide (-NHTeoc), as (L 2Z2- Iiiohloroethyloxy amide
(-NH Tmc), as an uUyloxy amide (-NH-Alloc), or as a
2-(pheaylsulphonyl)ethylmry amide (-NH-Psec). Other
protecting groups for  amines, such as cyclic amines
and heterocyclic N-H groups, include 15
Wluenesulpbogyl (tosyl) nerd mefhanesulphonyl(mesyl)
groups and benzyl groups  such as apma-methoxybenzyl.
(AM) group. A carboxylic acid group may be protected
as an ester' for exarupfe, as: an Ct.t alkyl ester
{e.g" a methyl ester a t 4  butyI ester); a Cj.7halo
lkyl ester (e g., a Cj.7 uihaloalkyl cater); a
triC1.salkylsilyl Ciyalkyl ester; or a Cs-2o aryl-Ciao
ester (e.g, a bcnxy) ester is nihvbenxyl  20 aster);
or as an amide, for example, as a methyl amide. A
thiol group may be  protected, for example, as a
thieether (SR), for example, as: a benxy] lhioerber;
an  acetamidamethyl ether (-S-CH2NHC(=O)CN3). The 1(H)
position of the pyruzole group in the compounds of the
formula (1) or its  precursors can be protected by a
variety of groups, the protecting group being 25
selected according to the nature of the reaction
conditions to which the group is  exposed. Examples of
protecting groups for the pyrawic N-H include tetr
ihydropyranyl, benzyl and 4-methoxybenzyl groups. Many
of the chemical intermediates desodbed above arc novel
and such novel  intermediates form a further aspect of
the invention. 30 Phu muceulicelPotrnulatioos f yS I
WO 20 05Nu61463 PCTIl:n200-Ilnn5ku  



67 While it is possible for the active compound to be
administered alone, it is  preferable to presets it as
a pharnaeeutieal composition {e,g. formulation)
comprising at least one active compound of the
invention together with one or more pharrrtaceurically
acceptable carriers, adjuvants, excipients, diluents,
fillers, buffers,  5 stabilisers, preservatives,
lubricants, or otherniaaerials well Imown to those
skilled  in The art and optionally other therapeutic
or prophylactic agents. Thus, the present invention
fmberprovides pharmaceutical compositions, as  defined
above, and methods of mating apbarmat eutlcal
compositoa comprising  admixing ar lease cam active
compound, as defined above, together with one or 10
more pharmaceutically acceptable carriers, excipien .
buffers, adjuvants,  stabilizers, or a1ber materials,
as described herein. The term "pharmaceutically
acceptable" as used herein pertains to compounds,
materials, compositions, and/or dosage forms which
are, withindre scope of sound  medical judgment,
suitahIe for use in cannel with the tissues of asuk
cct(e.g. 15 human) without exce. ivc toxicity,
irritation, alIcrgia response, or other problem or
complication, commensurate with a reasonable
benefitrisk ratio. Each carrier,  excipieut, eta- must
also be "sooeptable" in the sense of being compatible
with the  other ingredients of the formulation.
Accordingly, in a Anther aspect, the invention
provides compounds ofihe formula  20 (f) and
sub-groups thereof as defined herein in the form of
pharmaceutical  composition. The pharmaceutical
compositions can be in any form suitable for oral,
parewerol,  topical, inrrana-sal, ophthAuhf0, ode,
rectal, iatra-nginal, or bunsderm& administration
Where the compositions are ideudod for pareraoral
administration,  25 they can be Cormuldcol for
intravenous, inrrusmuscular, inaaperitoueal,
subcutaneous administration or for direct delivery
into a target organ or tissue by  inja on, infusion or
other means of delivery. 



WO 2005/06 14 f 3 PCTIGB2 NM/0O tI6I  se
Pharmaceutical fonnulaiions adapted for parenletnl
administration include aqueous  andnon-agnoous sterile
injectionsolulians which may contain anti-otdants,
buffers, bacteriostats and salutes which reader the
formulation isotonic with the  blood of the inn:nded
zeclpient; and aqueous and non-aqueous sterile
suspensions 5 which may include suspending agents and
thickening agents. The fonauladars may  be prrsentcd
in unit-dose ormulti-dose conffiineza, for example
scaled ampoules  and vials, and may be stored in a.
freeze-dried Qyophilized) condition requiring only
the a dditioa of the sterile liquid carrier, for
example water for injections,  immediately prior to
use. 10 Extemporaneous injoction solutions and
suspensions may be prepared from sterile  powders,
granules and tablets. In one preferred embodiment of
the invention, the pharmaceutical composition is in
afore suitable for iv. administration, for example by
injection or infusion In another preferred embodiment
the pharmeccutical composition is in a fame  15
suitable for sub-culaneovs (s.e.) adnrinistrarion
Pharmaceutical dosage farms suitable for oral
administration include tablets,  capsules, caplets,
pills, lozenges, syrups, solutions, powders, granules,
ALdrs and  suspensions, sublingual mbiets, wafers
orpatches and buccal palabcr  Pharmaceutical
compositions coumining compounds of the formula (I)
can be 20 formulated in accordance with ]mown
techniques, for example. Remington's  Pharmaceutical
Seieaces, Mack Publishing Company, Easton, PA, USA.
Thus, tablet compositions can contain a unit dosage of
active compound together with an inert diluenL nc
candor such as a sugar or sugar alcohol, e.g. laotoso.
sucrose, {  sorbilol or mannitol; anchor a non-sugar
derived diluent such as sodium carbonate, 25 calcium
phosphate, calcium carbonate, or a cellulose or
derivative thereof such as  methyl cellulose, ethyl
cellulose, hydroxypropyl methyl cellulose, and
starches such  



as corn starch Tablets may also cnnfsiin such standard
ingredients as binding and  granulating agents such as
polyvinylpyrmlidone, disiutegrants (e, g. swellable WO
2005JO6IJ63 PCr'/GIt200J100.5161  89 croaslinked
polymers such as crosslinked carboxymeThyleellulose),
lubricating  agents (e.g, srearates), preservatives
(e, g. panbens), antioxidants (e.g. BHT).  buffering
agents (for example phosphate or citrate bulTers), and
effervescent agents  such as cihatelb1carbonate
mixtures. Such excipients are well known and do not 5
nerd to be discussed in dotoil here. Capsule
formulations may be of the hard gelatin or soft
gelatin variety and can  cnnrain the active component
in solid; semi-solid, or liquid form. Clelatiu
capsules  can be formed from animal gelatin or
synthetic or plant derived equivalersw thereof.  The
solid dosago forms (e.g rablets, capsules etc.) can be
coated or un-coated, but tQ typically have a coating,
for example aprotective Film coaling (e.g. a wax or
varnish) or a rete se Onatrmfing coating. The coating
(C. g. a $udragit t type  polymer) can be designed to
relvaso the active component at a desired location
within the gasrro-intestinai fact. Thus, the coaling
can be selected so as m degrade  under certain pH
conditions within the gastrointestinal tract, thereby
selectively 15 release the compound in the stomach or
is the ileum or duodenum. Insorad of or in addition
to, a coarIng, the drug can be presented in a solid
matrix  comprising a release controlling agent, for
example arelease delaying agent which  maybe adapted
to selectively release the compound under conditions
of varying  acidity or alkalinity in the
gastnintecllnal tract Alternatively, the matrix
material 20 or release retarding coating can take the
form of an etodible polymer (e.g_ a malaise  anhydride
polymer) which is substantially continuously eroded as
the dosage fomr  passes through the gastrointestinal.
tract As a further alternative, the active  compound
can be formulated in a delivery system that provides
osmotic control of  the release of the compound.
Osmotic release and other delayed release or 



25 sustained release formulations may be prepared in
accordance with methods well  known to those skil led
in the art Compositions for topical Use include
ointments, creams, sprays, patches, gels,  liquid
drops and inserts (for example intraocular insrris)_
Such compositions can be  formulated in accordance
with known methods, Q 3 WO 2005/1161463
PCTIG020041005J64  90 Compositions for parentecal
administration an typically presented as sec- lie
aqueous or oily solutions urine suspeneions, or may be
provided in finely divided  srarile powder farm for
making up exicmpenneousIy with sterile water for
injection. 5 $xamplea of formulations forruetal or
infra vaginal administration include  pessaries and
suppusitmici which may be, for example, formed from a
shaped  moldable or waxy material can inina the active
compound. Compositions for administration by
inhalation may take the form of inhalable  powder
cernposirions or liquid or powder sprays, and can be
administrated in 10 standard form using powderiahatnr
devices or aemaol dispensing devices. Such  devices
are well known. For administration by inhataNon, the
powdered  formula No= typically comprise the active
compound together with an inert solid  powdered
diluent such as lactose. i  The compounds of the
invenlrous will geuetally be presented in unit dosage
form 15 and, as such. will typically contain
sufficient compound to provide a desired level  of
bioldgical activity. For example, a farmuIation
intended for oral adminislratiea  may contain from 1
aanogram to 2 min ltig ems, for cxarnp[a 0.1
milligrams to 2  grams of active ingredient, more
usually from 10 milligmms to I gram, a,g. 50  



milligrams to 5D0 milligrams, or 0.1 milligrams w 2
milligrams. 20 The active compound will be
Rdministerai to a patient in need thereof (for example
a human or animal patient) in an amount sut loicnt to
achieve the desired  Ihcrapcufio affect. Protein IGn e
I Ibi The activity of the compounds of the inventiou
as inhibitors of protein kioasa A and  25 protein
kinase B can be measured using the assays set forth in
the examples below  and the level of activity
exhibited by a given compound can be defined In terms
or  the IC50 value. Prefcured compounds of the present
inveniioa are compounds ug]3 I - ----- - ------
-VO2005/ 61463 PCCIGB200SI00S.lr1  91 having an ICsa
value of less than 1 pM, mare preferably less than 4.1
}uMS, against  ptolein kinase B. Therapeutic Uses
Preveatioaor Treatment of Proliferative DimWap; 5 The
compounds of the formula (1) are inhibitors of protein
kinase A and protein  kinase B. As such, they are
expected to be useful in providing a means of
prevailing the growth of or inducing apoplosis of
neoplasias. It is therofore  ainlicipated that the
compounds will prove useful in clearing or preventing
proliferative disorders such as cancers. In particular
tumours with deEetions or 10 inactivating mutatious in
PTEV or loss ofPTEN expression or rearrangements in
the (T-cell lyrmphocyte) TCL-l gene maybe particularly
sensitive to FkB  iahibirars. Tumours which have other
abnormalities leading to oavpregulated PIGS  pathway
signal may also be particularly sensitive to
inhibitors of PKB. Examples  of such abnormalities
include but are not limited to oveccxpn%sioa of one cc
more 



15 PI3K subunits, over-expression of one or more PICK
isofi m; or mutations in  P13K, FDKI, or PK.B which
lead to an increase in the basal activity of the
enzyme  in question, or upregulation or overespressioa
or mutational activation ofa growth  factor receptor
such as a growth factor selected from the epidermal
growth factor  receptor (EGFR), fibroblast growth
factor receptor (IGFR), plalelat duaived growth 20
factor receptor [Pl]GFR), insulin-like growth factor I
receptor ([OF. IR) and  vascular endolhetial growth
factor receptor (VEGFR) families. It is also envisaged
that the compounds of the invention will be useful in
treading  other conditions which resultfrom disorders
in prolifarakou or survival such as  viral infections,
and neurodegenerativo diseases for example. PKB plays
an 25 important rule in main taining the survival of
immune cells during an immune  respoase and therefore
PKE inhibitors could be particularly beneficial in
immune  disorders including sutaitnmaue conditions.
\Yt7 20051061J63 PCr/GB20011005J64  92 Therefore, PKE
inhibitors could be useful in the heatmcnt of diseases
inwbich  there is a disorder of proliferation,
apoptosis or diferaalia@ozi 1'KB inhibitors may also
be useful in diseases resulting from insuIin
resistance and  in~ilivity, and the disruption of
glucose, energy and fat storage such as metabolic  5
disease andobasity. Examples of cancers which may be
inhibited include, but are not limited to, a
carcinoma, for example a carcinoma of the bladder,
breast, on [on (a. g, colorectal  carcinomas such as
colon adenocarcinoma and colon adekuma}, kidney.
epidermal,  liver, lung, for example adenocaminoma,
small cell lung cancer an.daon-mall cell 16 tong
carcinomas, oesophagus, gall bladder, ovary. pancreas
e.g. exocrine pancreatic  carcinoma, stomach, cervix,
endowetriumm, thyroiid, prostate, or skin, for cxomple
squamous cell carcinoma; a hematopoietic tumour of
lymphoid lineage, for  example leukaemia, acute
lymphocytic leukaemia, B-cell lymphoma, T-cell  



lympharon, Hodgkin's lymphoma, non-Hodgkin's lymphomn,
hairy cell lymphoma, 15 or Burkett''s lymphoma; a
hematopoietic tumour of myeloid lineage, for example
acute and chronic myelogenous leukaemuas,
myelodygplastic syndrome, or  promyolocyde leukaemia;
thyroid follicular camer; a tumour ofinesenchymal
origin, for example fibmsarcoma or habdomyosarcama; a
tumour of the cennal or  peripheral nervous system,
for example asrro ylama, ncurohlastnma, glioma or 20
schwannoma melanamu; sera soma; lnralocarcinema;
osteusercome xenoderuma  pigmentosam; kerarocteathoma;
thyroid follicular cancer; or Kaposi's sarcoma  Thus,
in the pharmaceutical compositions, was or methods of
this imeafion for  treating a disease or
conditioacamprising abnormal cell growth, the disease
or  condition comprising abnormal cell growth in one
embodiment is a cancer. 25 Particular subsets of
cancers include btrastcancer, ovarian cancer, colon
cancer,  prostate cancer. oesophageal cancer, squamous
cancer and non-small cell burg  carcinomas. J  4 WO
2003106t-63 PCT/Gl20a41OO5I64  9] A farther subset of
cancers includes breast cancer, ovarian cancer,
proslale mercer,  endometrial cancer and gZioma. It is
also possible that Some protein hinase B inhibitors
can be used is ocmhination  with other anticancer
agents, For example, it maybe beneficial to combine of
an 5 inhibibur that induces apoptosis with
anotheragent which ads via a diiTcrenl me s to
regulate call growth thus treating two of the
characteristic features of  cancer development
Examples of such combinations are set out below.
Immune Disorders Immune disorders for which PKA and
PKB inhibitors may be beneficial include but  10 are
not hmitcd to sutoimmune canditioos and chronic
in$emmnlory diseases, for  



example systEmic lupus esythematesus, auteimmune
mediated glamerulonephritis,  rheumatoid arthritis,
psoriasis, inflammatory bowel disease, and auto immune
diabetes mellitus. Eczemah}penensitivity reactions,
asthma, CCPD, rhinilis, and  upper respiratory tract
disease. 15 mice Therapeutic Uses PKB plays a rule in
npoptoais, proliferation, differentiation and
therefore PICB  inhabiters could also be useful in the
tr atmeut of the following diseases other than  cancer
and those associated with immune dysfunction, viral
infections, for example  herpes virus, pox vines,
Epstein-Hera virus, Sindbis virus, adenovirus, HIV,
BPV220 IICV endUCMV; prevention of AIDS development hi
fEV-infected individuals;  cardiovascular diseases for
example eudian hypertrophy, restetwsis,
adtarosclerosEs, netuadegetterativo disorder3, for
example Alaheimer'9 disease,  AIDS-relaleddemeat a,
Padcroson's disease, amyerropic lateral sclerosis,
rebr itb  pigmentosa, spinal muscular atropy and
cerebellar degeneration; 25 glornerulonephritis;
myelodysplesdc syndromes, ischemlo injury associated
myarard'ta1 infarctions, -strobe and reperfusion
injury, degenerative diseases of the  musculos$eleaa1
system, for example, osteoporosis end anlwitis,
aspirin-scruitive  rhinosinusitis, cystic fibrosis,
multiple sclerosis, kidney diseases. WO 2005106ur3
PCr/GB20o lEOO5JfiJ  9J Methods of Treatment It is
envisaged that the compounds of the formula (1) will
useM in the prophylaxis  or treatment of a range of
disease stakes or conditions mediated by protein
kinase A  and/or protein linear B. Examples of such
disease states and conditions are sez out  5 above.
Compounds of tlto formula (1) are generally
administered to a subject in need of  such
administralion, for example shin m or animal patient,
preferably a human.  The compounds will typically be
administered in amounts that are lherapctrdrally  or
prophylactically useful and which generally arc
non-toxia. However, in certain 



10 situations (for example in the cam of lire
threatening diseases), the benefis of  administering a
compound of the formula (1) may oUyMgh the
disadvantages of  any toxic effects or sido effects,
in which case it may be considered desirable to
administer compounds in amounts that are associated
with a degree of toxicity.  The compounda may bt
administered over a prolonged germ to maintain
beneliciai 15 therapeutic effects or may be
administered for a short period only. Aliamahvefy
they may be administered in a pulsatile manner_ A
typical daily dose of the compound can be in the range
from 100 picograms to  100 milligrams per kilogram of
body weight, typically 10 nanograns to 10  milligrams
per kilogram of bodyweight, more typically I microgram
to 10 20 milligrams although higher or lower doses may
be administeed where required.  Ultimately, the
quantity of compound administered will be commensuraic
with the  nature of the disease orpbysiological
condition being treated and will be at the  discretion
of the physician. The compounds of tha formula (1) can
be administn*ed as tha sole Iherapeatie agent  25 or
they can be administered in combination therapy with
one of more other  compounds fur treatment
ofaparttcular disease state, for example a neoplastic
disease such as a cancer as hereinbefore defined.
Examples of other therapeutic  agents or treatments
that may be administered together (whether
concurrently or at } WO 200311)61-16] PCTICIt2
4/905164  dif brr of time intervals) with the
compounds of One formula (I) include but ate not
limited lo: Topoi_scmeruse I inlubirors
Antimetaboliles 5  Tubulin targetiug agents  DNA
binder and lopoisomerase II inhibitors   Allylafng
Agents 



Monoclonal Antibodies.   Anti Hormones 14
Sigoaltransdtoticn Inbihitors   Proteasome Inhibitors
DNA methyi transferases   Cytoidnes and re tinoids
Rodiothtxapy. 15 For the case of protein kineae A
inhibitors or protein, kinase 9 inhibitors combined
with othcrtherapies the two or more treatments may be
given is individually  varying dose schedules and via.
differeni routes. Where the compound of the formula
(1) is administered in combination therapy with N  one
or more other therapeutic agents, the compounds can be
administered 20 simultuuvusly or segnenxially. When
administered sequentially, they can be  administered
at closelyspaeed intervals (for example over a period
of5-10 minutes)  or at longer intervals (for example
1, Z 3, 4 or more hours apart, or even longer  periods
apart where required), the precise dosage regimen
being caurmensurate  with the properties of the
therapeLalc ageat(s). wp znnsror.utsa Pcrrcnxnnamnsa6l
96 {  {  The compounds of the invention may also be
administered in conjunctionwilh non chemathcmpeutic
treatments such as radiotherapy, photodynamic therapy,
gene A  therapy; eurgery and eomml[ad dict9. For use
in combination therapy with another cbemotherapcutic
egenll, the 5 compound of the formula (1) and ones
two, three, four ormore other therrpenlic  agents cam
be, for example, formulated tggetherin a dosage form
conlainngtwo,  three, four or more dterEpeutic agents.
In an alternative, the individual theaapeudo  



agents may be formulaled separately aril presented
together in the form of a lot.  optionally nth
instructions for their use. (0 A person skilled in the
art would know through their common genwM knowledge
the dosing regimes and combination therapies to use.
Methods of blagpasts Prior to admittishal on of a
compouad of the formula (I), it patient may be
screened  to delemrine whether a disease or condition
from which the patient is or maybe, 15 suffering is
one which would be susceptible to treatment with a
compound having  activity against proteinkinase A
and/orpzorsin kanase B. For example, a biological
sample taken From a patient maybe analysed ro
determine whether a condition or disease, such as
cancer, that the patient is or may  be suffering from
is one which is charuclerised by a genotic
ahnorrnaiity or 20 abnormal prulein expression which
leads io np-reguladou ofPKA and/or PICK or to
sensilisatianof a pathway to normal PICA and/or?K13
activity, or to upregulation of  a signal transduction
component upstream of PKA and/or PKH such as, in the
case  of PKI3, P13K, OF receptor and PDK 1 & 2.
Alternatively, a biological sample taken from a
patient maybe analysed for loss of  25 a negalive
regulator or suppressor of the PKB pathway such ns
PTEM. In [he  present conrmA, the term "loss" embraces
the deletion ofa gene encoding the  regulator or
suppressor, the truncation of the gene (for example by
mutation), the  truncation of the transcribed product
of the gene, or the inactivation of the Wd MS/PG 1463
PCI'/cozooll00546-1  97 traascrrbedproduct (r g, by
point mutation) or sequestration by soother gent
product The term up-regulation includes elevated
expressioa or ova-expression, including  gan
amplification (Le. multiple gene copies) and increased
expression by a 5 uunscriptienai effect, and
hyperaaivity, and activation, including activation by



mutations. Thus, the patient may be subjected to a
diagnostic testto detect a  marker characterisic of
up-resolution of PICA and/orPKB. The term diagnosis
Include, s ar Q By marker we include genetic makers
including, for example,  the measixmmenl of DNA
composition to identify mutations ofPKA and/or PKB. 10
The tams marlbr also includes markers which are
characteristic of up regulation of  PKA andlorPKB,
including enzyme activity, enzyme levels, enzyme slate
(e.g.  phosphorylatssl. or not) and mRNA levels of the
afaramrationed proteins. The above diagnostic tests
and screens we typically conducted on a biological
sample selected from tumour biopsy Samples, blood
sampka (isolation and 15 enrichment of shed amtoiu
cells), stool biopsies, sputum, chromosome analysis,
pleural lh id, peritoneal fluid, or urine. Iden+;~; of
an individualcarrying amutation in PI{Aand/orPICBor a
rearrangement of TCL-lor loss of PTEN expression may
mean that the patient  would be particularly suitable
for treatment with aPKA andforPKB inhibitor. 20
Tumours maypreferentially be screened for presence of
aPRA and/or PKB variant  prior to treatment. The
screening process will typically involve direct
sequencing,  oligonucieotide microarray analysis, or a
mutant spc! is anitibody. Methods of identification
and analysis of mutations andup-regnlaticrt of
proteins  are known to aperson skiiied in the art
Scteeatng methods could include, but are  25 not
limited to, standard methods such as
reverse-trattscdptnse polymerise chain  reaction
(RT-PCR) or in situ hybyidisation. In screening by
RT-PCR, the level ofmRNA in the tumour is assessed by
creat"mg a  cDNA copy of the mRNA followed by
amplifieation of the cDNA by PCR I t WO 20051061463
PCTIGB2004,M05164  96 Methods of PCR amplification,
the selection of pruners, and condition for  



emplifeallon, are !mown to a person skilled in the art
Nucleic acid manipulations  and PCR are carried out by
standard methods, as deserthed for example in Ausubel,
F.M. at alp eds. Current Protocols in Molecular
Biology, 2004, John Wiloy & Sons 5 Inc" or Innis, M.A.
et-al., eds. PCR Protocols: a guide to methods and
applications,  1990, Academic Presa. San Diego.
Reactions and manipulations involving nucleic  acid
techniques are also described in Sambrook at aL, 2001,
3'd Ed, Molecular  Clonialp. A Laboratory Manual, Cold
Spring Harbor Laboratory PKss,  Alternatively a
commercially available kit forRT-PCA (fur example
Roche 10 Molecular Biochemicals) may be used, or
methodology as set forth in United Stites  patents
4,666829; 4,683,202; 4,601,53 t; 5,192,659, 5,272,057,
5,882,864, and  6,218,529 and incorporated herein by
reference. An example of an in-situ hybridisation
technique for assessing mRNA expression  would be
fluorescence in-sire hybridisanon (FISH) (see Angerer,
1967 Math. 15 EnxymeL,152: 649). Generally, in situ
hybridisation comprises the following major steps: (1)
fixation of  tissue to be analyzed; (2)
ptehybridiaatioa treatment of the sample to increase
accessibility of target aucIeie acid, and to reduce
nonspecific binding; (3)  hybridiwti:on of the mixture
of nucleic acids to the nucleic acid in the biological
20 sanctum or tissue,, (4) post-hybridizatiea washes
to remove nucleic acid fragments  not bound in the
hybridizarion, and (5) detection of the hybridized
nucleic acid  fragments. The probes used in such
applications ate typically labeled, for example,  with
radinisoLopes or fluorescent reporters. Prcfened
probes are sufficiently long,  for example, from about
50, 100, or 200 nucleotides to about 1000 or more 25
nucleotides, to enable specific hybridisation with
thetargel nucleic acid(s) under  stringenr conditions.
Standard methods for carrying out FISH are described
in  Ausubel, F.M. cr at., eds. Current Protocols in
Molecular Biology, 2004, John  Wiley & Sons Inc and
Fluorescence In Situ Hybridization: Tachnical Overview
by  John M. S. Bartlett in Molecular Diagnosis of
Cancer, Methods and Protocols, 2nd 



e  I  V WO 2005106140 PCTICB2faNl0e5464  99 ed.; ISBN:
1-59259.760-2; March 2004, pps. 077.088; Series:
Methods in  Molecular Medicine. Alternatively, the
proteinpzoducts expressed from the rnRNA9 may be
assayed by  immzmohislochemistty of tumour samples,
solid phase immunoassay with 5 microtitr plates,
Western blotting, 2-dimensional SDS-potyacrylamide go]
e1e*ophoresi , EL[SA, flow cytomety and other methods
k it n in the Em for  detection of specific proteins.
Detection methods would include the use orsite
specific antibodies The sk l1Mperson will recognize
that all such well-lmown  techniques for detection of
upregulatiou of P1(3, or detection ofPKB variants
could  10 he applicable in the present case. Therefore
all of these techniques oculd also be used to identify
wmoms particularly  suitable for treatment with PICA
and/orPKB inhibitors. For example, as ststcd above,
PK.B beta has been found to be upregulntcd in 10 --
40% of ovarian and pancreatic caacars (Bellucosa et al
1995, lot J. Cancer 64, 230  15 -285; Cheng et al
1996. PNAS 93, 3636-3641; Yuan et al 2000, Oncogerne
19, 2324 -2330). Therefore it is cnvisagedthat PKB
inkibitors, and iaparticular  inhibitors of PKB beta,
may be used to treat ovarian and pancreatic cancers.
PK13 alpha is amplified in human gastric, prostate and
breast cancer (Steal 1987,  PNAS 84, 5034 - 5037; S
tin er al 2001, Am- J. Patbol. 159, 431 -437).
Therefore it 20 is envisaged thatPKB inhibitor's, and
in particular inhibitors of PK$ alpha, maybe  wed to
treat human gastric, prostate audbreast cancer.
Increased PIC.B gamma activityhas been observed in
steroid independent breast and  prostate cell lines
(Nakataani at at 1999, ]. B ioL Chem, 274, 21528 -
21532).  



Therefore it is emvisaged UnLPKB isthibiwcrs, and in
particular inhibitors of PIC3 25 gamma, may be used to
tree t steroid independent breast and prostate
cancers,  $XPLRIMENTAL if`!r  3 WO2Og51tt6taF]
PCTICIi200JMf q(,4 IOU =  The ioveution will now be
illustrated, but not limited, by reference to the
specific embodiments described in the following
procedures and examples. The starting materials for
each of the psocittues described below are
commercially  available unless athcrwisc specified. 5
In the exarnplas, the compounds prepared were
charauteriscJ by liquid  chromatography, mass
specUoscopy and iH nuclear magnetic resonance
spectroscopy using the systems and operating
conditions set out Mow: Proton magnetic resonance (H
NMR) spectra were recorded on aBrukcr AV400
tustrument eperatitrg at400.13MHz, in Me-d1-D1) at
27C, unless onccntisc staled  1.0 and are reporS as
follows: chemical shift Slppm (number of protons,
mul@plicity where s=singlet, dkdoublct, L=triplet, q
quarteL, nt ultipket, br-broad)_ The  residued profit
solvenrMeoN (SH 7 3.3) ppm] was used as the in emal
reference.  Pot the mass spectra, where chlorine is
presen t, the mass quoted for the compound  is for
"Cl. i5 In each of the, examples,, where the compounds
are isolated or formed as the free  has?, they can be
converted into a salt form such as an arctic acid or
hydrochloric  acid sail Conversely, where the
compounds are isolated or formed as a sett, the sail
can be converted into the corresponding fred base by
methods well knowato die  skilled person, and then
optionally converted to another sail 20 A aumherof
liquid chromatography systems were used ^nd these are
described [  below. 



Platform Sys rem HPLC System: Waters 2795 Mass Spec
Detector Micromass Platform LC  25 PDA Detector:
Waters 2996 PDA 4A; t* Mytical conditions l! 7 WO
2005(061463 PCT/G620D41fl05-144  lot  Elucnt A: H2O
(0-1% Formic Acid) Ehn:nt B: CH3CN (0. i% Formic Acid)
Gradient; 5-95%e[uentB over 3S minutes  Flow: 1.5
rit/min 5 Column: Phcnomeaex Synergi 4p. Max-RP 80A,
50x4.6mm  Acidic Analytical mnditiotls 2: SluentA: HaO
(O.1%Formic Acid)  Ewa & CH CN (0.1% Formic Acid)
Gradient: 5-95% elueut B over 3.5 minnles 10 Flow: 0.8
mllmirn Column: Phenouleuex Synergi 4 s Max-RP BOA.
50x2.Omm  Acidic Analrlica!_wnditioas 3: Eluenl A:
1420 (0,1%Formic. Acid)  8iuent B: CF13CN (0.1% Formic
Acid) 15 Gradient 5-95% eluenl B aver 15 minutes
Flow: 0,4 mlmin Column: Phcnomenex Synergi 4p Max-RP
BOA, 50x2,Omm  Basic Analytical conditions 1: Elueut
A: HzO (lOmMM34HC% buffer adjusted to pl=9.5 with
NH.OH)  20 Eluent B: CH3CN 



Gradicat: 05-95% eluept B over 3.5 minutes  Flow; l.5
mllnvn Column Waters X recta MS C10 Slam 4.6xSOmm
Basic Aaalvocal ccoditions 2: 25 Eluent A: HhO (1OmM
NH4HC% buffer adjustedto pH-9.5 with N1440H)  Eiuent
B: CH;CN Gra&enl: O595% eluena B over 3,5 minutes
Flow: O. B mllmin Column Thermo HypersilKeysione
BetaBasic-18 5pm. 501c2,1mm WO 2003/116146]
PCI'IGB2tPOI/UO5464  101  Basic An lxt'ral candjl!Ons
1: ELuent A; 1320 (IOmM NH4HCOj buffer adjcsbl Lo pFF
9.5 WidiNl-4OH)  BiuerJ R: Ct43CN . Gradient 05-95%
eIuenL 13 over 3.5 minutes  5 Flow; 0.8 mllunin
Column: Phenomeaex Luna C18(2) 5}z, SOX2.Omm  $9sic
Anaivfical conditions 4_ Fluent A: H2O (IOmMNH4HCO3
buffer adjusted to pH-9.2 with NHaOH)  Blueur B:
C113CN I O Qradienv 05-95% eluent B wee 15 minutes
Flow: 0.8 rnlln Ja Column: Phenamenex Luna Cl8(2)
5m,.150x2.Omm  polar Annlvtic.iI conditions: EluenLA-
1120 (0.1% Formic Acid) 0 Omit B: CH3CN (0.1 % Fonnic
Acid)  Gradicnt: 00-50% elucnt B over 3 minutes  Flow:
15 mlfmia 



Column: Phenomenex Synergi 4}L Hydro 80A, 5ax4.6rum.
MS conditions: 20 Capillary Voltage; 3.5 kV or 3.6 kV
Cane voltage; 30V  SaurceTempenture: 120 C Scan Range-
165-700 amu lonisalionModa. Electrospray Negative,
Positive or Positive &  25 Ncgatiwe  FrrtctiouLVax
STstcm System; Waters FractionLynx (dual
analyticaflprep)  HPLC Pump: Waters 2525 fI - --
------ E00510fi1463 PCTIGB20041005J64  103
Injector-Autosamplec Waters 2767 Mersa Spec Detector:
Waters-Micmmuss ZQ  PDA Detector: Waters 2996 POA
Acidic Anal ' 2MMjQaq 5 E[ucnt A; H2O (0.1%Formic
Acid)  IttloenLB: C[l4Cti (0.l%Formic Acid)  Gradient
5-95% eluent B over 5 mimtres  Plow: 2,0 ml/min
Column: Phenomenex Synergi 4p Max -RP BOA, 5Dx4.6mm
10 k Jar Artr2 'Luce) Conditions; Bluenl A; H2O (0.1%
Foffiic Acid)  Eluent B: CHjCN (0-1% Formic Acid)
Gradient; 00-50% eluentB over 5 minutes  



Flew: 2.0 mllnrin 15 Column: Phenotaenex Synergi 4jt
Max-RP BOA, 50x4.6mm  rs For acidic d polar anal heal
con  Capillaryvo[tage: 3.5 kV Cone voltage: 25 V
Source Temperature: 120 C 20 Scan Range: 125-900 emu
Ionisation mode: BlwtroSplay Positive or ElectroSpsay
Positive & Negative  chiralAnalytical conditions;
Fluent McOH+0.1%NH41 RA  Flow_ 1.2 mIlmin 25 Total
time; 16,Q0min  Inj. Volume: 10111..  Sample coma'
2mglml Column: Astee, Chimbiotic V, 250x+3,6 mm 5 y  s
WO 2mfSM0463 PCTIGB200J/ 105-164 {  lu4 Mass
spee>rometer was taken off-line.  Agilcat System .HP[
,C System: Agileat 1100 series  Mass Spec Detector
Agileut LC/MSD VL 5 Multi WavekrngthDetector:
Agilent1100 series MWD  Software: HP Chemstation 'ral
al 'Cal c ' ' : Elueut Mr OH+0.2%NH4/AcOHat room
Teraperatafe  



Flow: 2,0 mllmin 10 To[al time: 8.5 mia  Inj- Volume:
20 uL  Sample Conc: 2 mglml Column: Aslec, Chirubiotic
V; 250x4.6 mm  Chkal 1' Gve oanditio l 15 Elueat:
McOH+ O.l% NH4?MA at room Temperau re  Flow: 6.0
mllmin TOW rim' 10 min  Inj. Volume: 100 ttL  Sample
Conc: 20 mglml 20 Column: A9tee, Chiroblotic V; 2SOx10
mm  Chirac Prep ye cot d'iricros 2: 13lueak McOH+
0.2%NH4IAeOH at raora Temperature  Flow: 20, 0 mllmin
To al lime: 19 min  25 Iqj. Volume: 950 uL
SampleCone: 25 mg/ml Column Aseee, Chirohiotic V2;
250x21.2 mm i  I w o 20051M, Idf] PCT10111004/Oacd(4
lus  MS condiions (must analytical meth4: Capillary
voltage: 3000 V  Fragmentor. 150  Gain: 1.00 5 Drying
gas: 12.0 Umin  



fl ng gas T: 350 C  MehuSizer pressure: 35 (prig)
Scan Range: L25-800 emu  lunisa@aaModer
ElacimsprayPosiive 10 In the examples below, the
following key is used to identify tba LCMS conditions
PS-A Platform System - acidic enalytioul conditions 1
PS-A2 PIatform System - acidic analytical conditions 2
PS-A3 PiMiosm System- acidic analytical conditions 3
15 PS-B Platform System -basic analytical coDditions I
PS-B2 Platform System -basic analytical conditions 2
PS-B3 Platform System basic analytical conditions 3
PS-B4 - Platform System -basic analytical conditions 4
PS-P Platform System-polar analytical conditions 20
FL-A FractlonLymc System - acidic analyticat
cogditions  FLIP FraclionLymt System -polar analytical
conditions  FL-C FracLionLynx System - chiral
analytical conditions  AG-CA AgitencSyslem -
cltiratanalyticalcondirlons  AG-CPI
AgilentSystem-chiwlPreparative conditions I 25 AG-CP2
Agilent System - chiral preparative conditions 2
EXAMPLE I 2-Pher:yl-2-f4-(IH pyrazoL-4-yI)~emlT-ethyl
the E wp 2005/061463 Pt'P1GE200J100546y  106  CY N41
CI N N  H To a suspension
oft{4-ehlorophenyE)-2-phcnylelhylamine hydrochloride
(134 mg,  



0.5 rornol, 1-0 equiv.) (Array P?A-Q02 l) in Lalucnc
(O.S ml) was added bis(tri-L 5
buLylphosphine)palladium (0) (3 mg, I mol!) (Shan) and
the mir.-he was purged with nitrogen. A. suspension of
4 (4,4,5,5-tetmamerhyl-l,\2-dioxaborolan-2-yl)-1H- I
pyraznle (107 mg, 0.55 mmol, 1.1 equiv.) (Aldrich
52,505-7) in ethanol (0.9 ml) was added followod by
potassium carbonate (415 mg, 3.0 mmol, 6 mluiv.) in
water (2.5 ml). The mixture was purged with nitrogen
and sealed The reaction mixhum j  10 way heated in a
CEM Explore? microwave to L35 'C for 15 miamss using
50 watts power. The solvents were removed and the
residue was partitioned beLween  ethyl acetate and 2N
NaOH. The aqueous layer was extracted with ethyl
acetate  and the combined organic layers were washed
withbrine, dried (MgSO4) and  concentraLed under
reducedpressure. The crude reaction mixture was
pw-ifrod, by 15 eoltwn ohmmatagraphy (SILO2), eluting
with a mixmm of dichloromeihane (90m1):  methanol
(Igm]): Beetle acid (3m1):1120 (2aril) to afford the
title compound 14 mg  (9"/0); LCMS (PS-A) Rt 1.79 min;
mIz (M+Hf 264. EXAMPLE l
3-Phenyl-2-f3-(lH-pynzol-VL)-ohenvfl yromonirrile F
20 2A. !3-Bromo-nhenvi]-3-eheuvl-oranionihile y 9 Br
Br ar I WO 20031061.163 PCI7GR2004/005161  A solution
of 4D% KOH (283 g415 A nil oftW) in ethanol (13 ml)
was added Lo a solutionof benaaldehyde (2.85 ml, 23.05
mrnol) end 3-bromophenylacct nitrite  (5 g, 75.50
mmot) in ethanol (9 ml). The reaction mixture was then
stored at room  temperntura for 2 hours and the
precipitate was collected by suctionfiltration and 5
washed with cold ethanol (6.68 g, 92 %). The erode
product (3.45g, CZ- 14 mmol)  was then dissolved in
ethmiol (35 ml) and heated to 65 C. Sodium borohydride
(459 mg, 12.14 mmol) was added in portions and the
reaction mixture was  



maintained at this temperature for a firthcr 2 hours,
Upon cooling, water (10 ml)  was added and the solvent
was removed under reduced pressure. The residue was 10
partitioned between water (100 ml) end ethyl acetate
(100 ml). The organic layer  was separated, dried
(iWgSO2), fncured and concentrated to afford the
desired  produce (1.80 g, 52 %), which was used
without purification. 3 Phen -2- 3- 1 - o 1- ra ion
[rile  N  15 2{3-Eromo-phenyl)-3-phenylpropiouitriie
was reacted veldt 4{4,4,5,5 letramerhyl-I,3,Z
diaxabaralan 2 yl) lH-pyrawle following the proccdon
set out  in Example f to give the title compound. (LCI
MS: (PS-A) Rr 2.98 (M+A]` 274). EXAMPLE 3 !  R F]imeth
I-1H 1 i -2 hen 1K: I aar i 20 7 wo 200.5106 140
Pcrrra2oO4mns-16J  108 Following the procedure
oflsxample I but using 3,5-diwethyl-0-(4,4,S,5 t
amefhyl-[t,3,2IdioxahamI2n-2-ylr1H-pyrazole (Boma
MolecularD03-BM152)  instead
of4-(4.4,5,5-te1amethyl-13,2-dioxaborolrin-2-y1)-fH-py
razole gave the  tithe compound. (LGMS: (PS-A) It,
1.79 [M+H]' 292. 5 ~{ PLE4 2 0- n l 2- 4 1H- l-4- 1 ea
i -e l i an d  H Following the procedure of Example 1
but using 23.-bis{4-chloro-phenyl}  ethylamine in
place of 2-(4-chlomphenyl)-2-phenyicthylamine
hydrochloride gave  10 the title compound, (LC/MS: (PS
-A) Rt 199 (M+1-1]-' 298). This starting material can
be made by the metttM described in J. Amer- Chem.  



Soc.,1983, 105, 3153-31 R8. EXAMPLES  3- 5-Dimeth -1H-
o14- 1 h -e 15 2 (3 mmo euyl1 pftemi e!hxltwine 1  t
Mil Mgor  Or Mr Benzonitrile (500 mg, 4.849 moral} was
added dropwisc to a solufioa of 3- bmmobonzylmagaesium
bromide (0.27511 solution In diedlyl ether, 21.1 ml,
5.818  moral) under an atmosphere of nitrogen al room
tempetattue. The rcac[ion mixture i I BYO 20051061J6J
PCP/GE26!-IIO0546-I  109 was [hen heated ro refux fora
period of 2 hours then allowed to cool. Lithium
aluminium hydride (1.0 M is THF, 4.85 n4.4.849 mmal)
was then added  cautiously and the reaction mixture
was allowed to beat at reflux for a f%ther 16  hours.
Upon cooling, The reaction was quenched by couiious
end dropwise addirion 5 of water (5 ml) and then.
pazLitionedbehvecn water (30 ml) and ethyl acetate
(100  ml). The organic layer was sepaa-ad, dried
(MgS04) filtered and rancenhated.  Purification by ion
exchange chromatography afforded the desired compound
(420  Mg. 31 %). 5B_2-[3-3,5 Dimerhv1-I
H-avmzoL-4-X]rpheny]Ll-p a 1-ethylamurz  NHa  Me Me la
p-H  The product of 5B was reacted with
3,5-dimethyl-4-(4,4,5,5-rerramethyi-
[1,3,2)dloxaboro1an-2-y1}1H-pyrazole following the
procedure net out in Example  



1 to give the We compormWL (LC/MS: (PS-B) 1{4 254
[M414]* 293), EXAMPLE 6 15 3-Plan 2- iH Imo- l - h 1
lam ae  H--H To a solution of the product of Example
2(70 rag, 0-256 mmol, 1.0 equiv) in  ethanol (25 ml)
was added concentrated ammonia (05 ml) and Raney
Nickel  (approximately 0.5 ml of the water suspension)
and the rea Won mixture was "'O2 O5fOf14(,]
PCTICB7.0011t105J6J 5  110 subjected to a hydrogen
atmosphere for 17 hours. Thu mixUrin was filtered
through  CeSite(r) and the mother liquor was
concentrated under reduced pressure ro give the title
compound which was purified by preparative liquid
chromatography. (LC/MS- {  (PS-A) Ri 1-89 [ivl+I- ]-
278. 5 $KAWLE 7 33Pheoyl-2-(A-[1YI;yy OF~kyl)~henV)1p
Iamine 2- d Bromv- l- [rile {  7A. TV Following the
pmcedtu-e described in Example 2A but substituting 4-
10 bromophenylacetoruarile for 3bromophenyhicelnrri0e
gave the fide compound  wag obtained which was used in
the next step without fiuiherpurifcation 7B. 3-Phe
wJ-2 j 1H-pyreaoylbohemllpmrjionitfle  CSN  1  a-rr
rr By fallowing the procedure described in Example 1
but substituting 2-(4-Biomo- 



13 phenyl)-3 phenylpropioaitrilc for
2-(4-chlorophenyl)-2-pbeoylethylamine, the title
compound was obtained.
3-Pheny_I-?~1H-py_raml~ypheuplT-oroavlamI Inc WO
20D51OG 14 63 PCTIGB200J1a0SJ(4  ill The nil<ile
product of Example 7B was reduced using the conditions
described in  Example 6 to give the We compound. (MMS:
(PS-B) RR 3.03 [M+Iift 278.  PMAWLE 8
-(3-4-~oro-Phenv17-3-t4 rlx-p}raaol 4 yn Rl,el,
nvsl-tnPexl methx!~m;ne  5 - - r ma en 1 -2 Tic acid
ethyl eater (I.Med-Clm n, 1983, 26. 935-947) { 0'1
4-Bromobenzaldehyda (3g, 1621 mmol) and ethyl
cyanoaocisle (19 m(, 17.84  mmol) in toluene was added
piperidine (27 p1) and the roactionmixture was 10
refluxed far 1 hour with a-can-Stark scpmxtor_ The
solvent was removed under - reduccd pressure, the
residue triturated with warm ethyl acdte, filtered to
Iaeid the  desired product as a yellow solid (4.038
89% yield), LCIMS: (PS-A2) RR 144.  $B,3d4-fmm~ahenvD
3-14-cb1oro-phenyi)2iyann-prooionic acid ethyl ester
DF~ ~ ACT 13 A solution of
3-(4-bromo-phenyl)-2-cyan-acrylic acid ethyl ester
(1.5, 5.36mmoi)  in dry toluene (I 2m1) was added
dtopwise to 4-chimapheny1magnesium bromide  (0.5 M
sohttioa intettahydroforau, 636 mi, 6.96 mmel) at 0 T.
The reaction  mixtum was heated to 85 C for 3 howl,
poured onto ice, acidified with IN HC1  and extracted
with ethyl acetate. The organic layer was sepantcd,
dried (MgSD4), 20 filtered and concentrated, the crude
product was purified over Rash silica =
chromatography eluting with petroleum ether to ethyl
aaetatelpetroleam ether LC  



WO 20&5106,1-I63 PCT/Cg2OOImIP .6J 112  (5:95) to
afford the desired product (1.91& 91% yield). LC/MS:
(PS-A2) R, 3,78  [iv1+Hc 391.93. SC. 4$ mo- 1 4c ro l-
o'cacid [  0  o-- CH Cl Cl  5 A mixture of
3(4-bromo-pheayt)-3-(4 clilpro-plyeny])
2-cyanopropianic aced ethyl {  ester (i.91, 4.87
mmo!), acetic acid (10 ml), concentrated sulfuric acid
(5 m)) and water (5 ml) were refuxed for 2 houn.
Reaction miahue bras poured info iced  water and
extracted with ethyl ac=tale. The organic layer was
separated, dried  (Mg304), rllrered and concentrated,
the crude product was purified over flash silica to
chromatography eluting with eth ecetatcl yl petroleum
ether (I:1) to afford the  desired product 50% (0.82g,
yield). I,GMS-(PS-A2)Iit3.39 [M+II]-338.86.
861._3{4-Qromo-phenyl]_3-[4chlro-phenvI)
M-methyl-pdppinmamide ai  HH~ C! e CI  A mixeue of
3{4bmmo-phenyl)-3-(4chloro-phenyl)-propionic acid
(0.258, 15 0.74mmoi) and 1-hydmxybenatriazole (0.12g,
0.8SmmoT) io dichloromelhane (3ml)  was stirred for 15
mmutcs before addition oImethylamine (40% solution in
water,  0.1lir4 1.47nuuol) and
l-(3-dimethylaninopmpyl)-olhylcarbodiimide
hydrochloride (0.17g, 0.8Bmmol). The reaction mixture
was stirred for 16 hours,  solvent removed under
reduced pressure and the residue partitioned between
ethyl 20 acetate and IN HO. The organic layer was
separated, washed with saturated  



sodium hydrogen carbonate, brine, dried- (MgSO4),
filtered aadconeeaaled to  yield the title compound
which was used in the next step without further
purification. LCIMS: (PS-A2) R, 320 [M+Hr 353.95. a  4
I WO 21P05/%1463 PcrrGB10040n.-464  113 6i,
F3-(4I3mmo-nhenvll3 ;(4chl
oro-phenylZproml}-methyl-amuse  ACI a a a Under a
nitrogen atmosphere, the crude
3-(4.bromo-pbenyi)-3-(4-chlanD-phenyl)-
N-methyl-propionamide was cooled to 0 C. lithium
aluminum hydride (0-075g, 5 1,97mnol) and diethyl
cthcr (3n l) were added. Wilk cooling aluminum
chloride  (0.23g, 1.69mmol) was dissolved in diethyl
ethex (2nil) and added- The reaction  mixture was
stirred for 16 hours, quenched with addition ofwoter,
basified (2N  NaOH) andathaeted with ethyl ncetatc.
The organic layer was separated, dried  (MgS 04),
filtered and corn mtialed, the crude product was
purified over 10 Phenomenex Strata SCX oolumu
chromatography eluting with mathenol followed  by 2N
ammonia in methanol to afford the desired product
(0,2548, 62% yield for  steps ID and lE combined).
LCIMS-. (PS-B3) Ri 3.20 (M+llr 339.85. 8 .I 4CHor
phenyl]-3-[4-{H-myarn!-4-Y])-phenyl.]_nrouvll-metttvi-
nmine  Cr  N / H a a 15
(3-(4-Branlu-phenyl)-3-(4-chlorx-phenyl)-propyll-nteth
yl-amine was reacted with
4-(4,4,5,5-letramethyl-1,3,2-dioxahoralun-2-yl)-IH-pyx
aaole following the  prucodure set out in Example l ta
give the tide compound. LCIMS; (PS-B3) Rr2.63  [M+HI'
326.00. 'H NL&t (Me-dl-OD) 6 2.37-2,47 (2H, m). 2.66
(3H, s), 2.91 (2H,  



t), 4.05 (1 IT, t),1.25-734 (6111, m), 7.54 (211, d),
7.92 8.51 (113, hr s -due to  20 formic acid). WO
x005/1161-I6] Pc r(GBIMM05164  114  EXAMPLE 9 f
3-C3.4-L' ifluom-nhcuy~~4-(IH-mrawl 4-_y
9~tienyl]_gcppyl}=melhvl-amine  9A.3~4
Bmmo-nheml~]~3.9diHna[o-~hanvll-N-mclh~l~romonamide F
F O  5 by following the procedure described in Example
6A through to Example SC but  sabstituring
4-chlamphenylmagnesiwm bromide for
3,44fluomphenylmagaasimn  bromide, the title compound
was obtairie& LGMS: (PS A2) R, 3.12 [M=H]'  355.84.
9B.3-(3
4-DiflurnrphenYU-N-mediyl_3-f4-(iHmiazol-4-vl)-nhenvii
- 10 prvoionarnide F  F F r
3-(4-Brome-phenyl)-3-(3,4-difluoraphenyl)-N-metlryl
propianamide was reacted  with
4-(4,4,5.5-tetramethyl-1,3,2dioxabumlan
2-yI)-114-pyraz^le following the  proteds,re set act
is Example 1 to give the tide compound. LC/MS: (PS-A2)
RR 15 255 [M+H]' 341.93. F  C ea I)-3-14-f] 1.4- i  ea
- -moth I smtna 3  3 



Wt) 20051061463 PCT1G13200-/04I5163  115 F  F XX
Lithium aluminium hydride was added to u suspea5iou of
3-(3,4-Dif)uorophenyl)-
N-methyl-3[4-{1H-pyrszal-4-yl)-phtnYll-pnypionamide in
diethyl ether, followed  by a solution of aluminium
chloride in diethyl ether at 0C, under a nitrogen 5
atmosphere, Toluene was added and the reaction m ixhae
was heated at 70C for 18  houra..Upon. cooling the
traction was quenched with addition of waxer, basified
(2N NaOH) and extracted with ethyl acetate. The
organic layer was sepacaled,  dried (NIgSOi), filtered
and conceotraled to afford the desired compound.
LCIMS:  (PS-A2) Rr 2.15 [M+Hr' 328.06. 'R NMR
(Me-d3-OD) 3 2.19-2.29 2.35 10 (3H, s), 2.51 (22H, t),
4.00 (111, 1), 7.06-7.24 (3H, m), 737 (21I, d), 7,52
(2H, d),  7.42 (2K s). XAMPLS 10 3 -C oro- vl 3- f H-
-4- ] b 1- a l I  15 By following the procodte
described in Example 8 but substiluting-I
cblorophenylmagnesinm bromide for
3-chloropllenylmagnesium bromide, the title  compound
was obtained LCIMS: (PS-H3)14 2.67 [M+H1326.00. 114
NMR (Me- dj4)D) S 2.43-2.50 2.68 (3H, s), 294 (2H, m),
4.13 (113, t), 7,24 (111, m),  727-7.36 0I-, m), 7.41
(2H, d), 7,66 (ZH, d), 3.50 (211, s). W O 2flo5/n6 I J
6] PC7ICII2oo-11n05-14J  116 Exam-lc 11 '
3-f4tLio~o-~henyll-3 f4-11ll yra~l4~}Ph
Y1]-pmpionazaide NN  N-N By following the procedure
described in Example 9A and 9B but substituting 3,4 



5 difluamphenylmagnesium bromide for
4-chlomphcnylmagicsium bromide, the tir]e  eornpound
was ohtaincd LClMS: (PS-A2) Ri 2.54 [M+FIr 326. 'R NMR
(Me-dr  OD) S 2.95 (211, d), 4.53 (iH, t), 7,27 (6H,
m), 7.50 (2H, d), 7.91 (21-3, s).  EXAMPLEI2
3-f~CSloio-nLcnylL'~f4-f
ZH-nrraanl~Vl}RhettYl~pr~pyZami~c $  10
.124.3-(4-Bmmofphenyi)-1-f4-chlom-phenyl)-
prapionamide H] {  H O a a ~ q A solution of
3-(4-Bromo-phenyl)-3(4-chlozo-phenyl)-propionic acid'
(0.25g,  0.74mmol) and 1,1 -earhoaytdiimidrola (0.248
1.47mmol) in dichloromathanc  was stirred for 45
minutes before the addition of ammonia (2M so[aeon In
15 methanol, 3.63m1, 7.36romol). The reaetioamixhae
was stirred for 2 boars, solvent  removed under
reduced pressure and residue was purified over flash
silica chromatography eluting wilt ethyl
acefatelpehoieum clher (l-#) to afford the title
compound (0.091g, 36% yield). LC/MS: (PS-A2) Rt 3.0S
NWT-1)` 339.93. aThis saRing material can bo made by
the method described in Example 8A  20 thronghta SC. I
WO 211651(1.1163 PCTIG132004IHIS 164  117 12B.3
(4-Brom n 4_clda en na  nH, ertt, 1` 1 ~ 1 I C[ d  By
fallowing the procedure described irk Example SE buL
substhIting 3-(4-Bmmo-
phenyl)-3-(4-chloro-phenyl)-pmpiooamide for
3-(4-Broma-phenyi)-3-(4-ehlora 5
phenyl)-N-methyl-pmpionamide, [he ride compound was
ohtainwL LCIM5; (PS- 



B2) R, 3.SS [M= H1* 359.87, 244- 1H- I-0- l- n 1- m
[Hm' c  r4 ~H,  [ I f I
3-(4-Burma-phenyl)-3-(4-chlara-phenyl)-Eropylamine was
reacted with 4-(4,4,5,5- 14 Tetasuelhyl-1,3;
2-dioxahorolan-2-yL)-1H pymmle following the pmcedure
Oct out  in Example t to give the tide compound.
LC/MS: (PS-B3) R, 2.54 [M+H]` 312.04.  1H NMR
(Me-ds-0A) 8 239 (2H, m), 2.84 (2H, t), 4.06 (1H, t),
7.27-7.33 (611. m),  7.54 (2Ef, d), 7.91 (21-f, s).
EXAMPLE 13 15.4~ich~phennvi} 3-t4 f[Hpycazai
y,1)Qhmv~l-oramlumiae [  i I WO 21P11V061463
PCr/GB2OOJ1[NISJ64  us By following the pmceduze
described In Example 12 bur substituting 4-
chlorophenylmaguesium bromide for
3,44ichloropheay1nwgacsiutn bromidc, the  tide
compound was obtained LCIMS: (p5-A2) R, 2.17 (M+H]
345.95. 'HNMR  (Me-d3-OD) 5 2.39 (2H. m), 2.84 (210
t), 4,07 (1I-L t), 7,24.731 (41.1; in). 7.45-7.49  5
(21, in). 1-56 (2K, d). 7.93 (2H, s). EJC& mt.r.14 it
444-Cb1om-p heny_i}-4-[ASH-^L JoL- yz3
heayil-niperidine 14A. 414-11mmo ~hcnyll 4 f4
e1ilom-phenyl]-oineritilne  ~ ~ otf E ~ e e ~ ct  10 A
suspension of 4-(4-Bromo-pheuy!)-piperidin-4-ol
(4,02g. 15.7mmol) in  cblotobenxene (30m1) was added
dropwise to a suspension of aluminium chloride  



(7.32g, 54.9mmoi) in chlorobenzene (lthai) at 0C. The
reaction mixture was  stirred at 9C far 2 hauas,
quenched by addition of ice rhea methyl tbulyl ether
added After stirring for I hoar the precipitate was
collected by filtration washed 15 with aster, methyl
t-butyl ether end wstrx To afford the title compound
(559g, 92%  yieId). I.CJMS: (PS-B3) R13.57 [M+Hf` 350,
352. 1413_ 4 Cfhlom h 1 - H zol~ 1 ea 1 - ' 'dint ct f
4 a rJ
4-(4-Broma-phenyl}-4-(4-chlom-Phenyl)-piperidine was
reacted with 4-(4,4,5,5- 20
tetramethyl-I3,2-dioxaborvlan-2-yi)-1H-pyrazole
following the proccdurc set out in Example Ito give
the tide compound. LCIMS: (PS-A3) Rh 7.22 [Mill]'
338.08, R yI I WA 20051061-163 PC1'/G620041005J6J  117
rH NMR (Me-dz-OD) 8 1642.74 (4H, m), 3?2-325 (411,
m.). 733.7.45 (6H, m),  7.65 (2211, d), 8.37 EXAMPLE
15 4(4-Mesa -~henvl]-4f4~
FI-nrraxol-4-Yl~uhea~Si-nifleridine  5 By following
tho procedure described in Example 14 but subslituliug
chlorobenxene  for wisole, the title campouad wag
obtained. LC/MS: (P3-B3) R4 2.42 (MtFH?  334.00. tH
NMR (Mew-OD) 8 2.69 (4H, m), 3.23 (4I-I, m), 3,76
(31L.9). 6.917 (21i,  d), 7.28 (211, 61740 (2H, d),
7.65 [ig d), 8.53 (2H, s). 10 EXAMPLE 16 4(4 Ch1om-nh
vll-1-methvl-0-[4-[ nvra7nl~y11-ohenvll-pive dme 



lfi 4- ma hen l 4c am- n 1 i ridinG -c box tic acid
elh)o  OSW H Cy (  N g ~ ' ~ G f 9 CI - 15 To a
stirring suspension of 4-(4-Bromo-phcnyl)-4-(4-chlwo
phenh!)-pipc*idine` (0.2Sg, O SOmmol) in
dichlommethane (10ml), were added ftiethylamine
(0,45m1,  3,2mmo1) and ethyl ohloroformate (O.OB5ml,
8.88mmo1). The reaction mixture was  stirred for 3
hours, d i1utcd with ethyl aware and washed with IN
HCI, saturated WO 2005106r4E_l PCCIGB2a0-1100SJfiJ
120 1  3  1  sodium hydrogen carbonate and brine. The
o oganic layer was separated, dried (MfSO,), filtered
and concentrated ho afford the title compound (0,29g,
94% yield}  LCMS: (PS-A2), Ft 4.a2 (M+H]` 422.424.
*This starting maternal can be made by the method
described in Example 14A  5 16B. 4-(4-Brorrw-nheny,
-4d4-c g-phen} l-methyl-oioeridiue 1  a~.o I  Under a
nitrogen atwosghere
4-(4Hmmophenyi)A-(4-chloro-phenyl)-pipeddiae-
I-carboxylic acid ethyl ester (0.28g, 0.66mmol) aced
litldum aluminum hydride  (0.451g) were suspended in
tetrahydrohuran(Sml) and stirred for 2 hours. The 10
rcaoiien mixture was quenched with addition of water,
soivem rumoved under  reduced pressure, the residue
was partitioned between ethyl acetate and 2N NaOH,
The organic layer was washed with brine, dried
(MgSO4), Fdtcred and concentrated  



to afford the desired product (0.241 g. 99% yield).
LCIMS: (P5 B3) R, 3.78  [M+fIf 363.95, 365.73. 15 16G.
4 4 Cblara- ken 1 -1-meth I-4- 9 I-I- zo 1 en 1  i c L
f  I I ~ a H  4-(4Eromo-pb,enyl)-4-(4-chloro-phenyl
-I-methyt-pipendine was reacted with 4 {4,4,5
5-tetramerlryl-1,3,2-dimtoborolarr2-yl}IH-pyrazo1e
following the procedure f  set out in Example I to
give the We compound. LCIMS: {PS B3) Pt 2.90 [MtNr i I
9 WO 2075!1161.163 PCI'1C020a.1R105164  121 352. iH
NMR (Me-d,-OD) 8 2.41-2.53 (2H. m), 2.82 (31T, d),
2-97-3.12 (41t m),  3.56-3.59 (2H, m], T.28 (21-I, s),
7.34 (1H, in), 7.42 (11-1, d), 7.49 (ZI-I, d), 7,54
(1H.  d), 7.61 (1H, d), 7.75 (LH, d), 8.52 (211, d).
EXAMPLE 17 5 4-Phenvi4-f4-(1H-py=I-4:y
-ohenvLl-uiveribo  NFI  ~-H By following the procedure
described in lixampla I But substituting 2-(4-
cldorophenyl)-2-phenylelhylamine hydrochloride for
4-(4-Chloro-pbenyl)-4- phenyl-pipecidinq 1ha doe
compound was obtained. LCiMS: (PS-A2) RI 1.88 10
[M#I]' 304. lH NMR (Me-d3-OD) 6 2.65-2.71 (411, m},
3.21 (4H, t), 7.18-7.22  (1R, m), 7.32-7-38 (6H, m),
7.55 (211, d), 7,93 (2H, s). 



EIUMPf.E l8 `  4. 5.17imelh l-I - -4. he 1 - hea 1- i
15 By following the procedure deseribad in Example, I
but substi[tstin 2-(4-
alilampheayl)-2^pheuylethylnminr hydrocilloridc and
4-(4,4,5,5-le44methyl-1,3,2- .  dioxaborolan 2-yl)-I
H-pynzale for 4-(4-chIoro-pbeuyi)-4-phenyl-piperidine
and  3.5-dimetfryl-4-(4,4,5 5-tetcaJn
lhyl-[1,3,2ldioxfbmvlsn-2_yl)-IH.pyraxo1 the tide i I
r WO 2005106tJ63 PCr/GB200JI005-t64  122 compound was
obtained. LC MS, (PS-A2) Ra2.95 [M+H]' 315. 1H NMR
(.4e-d3- OD) S 2.22 (6Ri, s), 266-2.76 (off, mj,
3.16-3.28 (4H, m). 7.}9-7.44 (9H, m).  BXAMPLE 19
pimcfhyl-{3-14-(1H-nvraxei-4-v( -nhenvll-3-pridia-2
yi-uraovll-amine }  I IN  5 Ely following the
procedure described in )Example I but substituting
2-(4- chlomphenyl)-2-pheaylethylamiae hydrochloride
for bmmpheniramme maleale, the  fide compound was
^b!t<ined. LCMS: (PS-132) RL2.29 [M+l-f)' 307. 'H NAdR
(Me.  ds-OD) S 2.44-1-3 4 (1ff, m), 2.59-2.70 (1H,
in), 277 (61-1, s). 2.93-3.01 (2H, m), 10 4.20 (10,
t), 725-7.28 (1H, m), 7.32-7,36 (3H, m), 7.54 (211,
d). 7.75 (iF, dt), 7.94  (211, br s). 1  $XAMPLE 20
J2-(4-Chloro-pLenvl}.2-F4-1HJpvraxal-4-}
phenvl]-egV1}-dimethyl-amine  20A.
22Bis-(4-chinm-pheny[)-. 7.N-dimethr-aoefamide 



O ^H ^ N~  i5 ct 7 Bis (I-chlaro phenyl) acetic acid
was reacted with dimothylamina following the
procedure set out in Example 8D to give the tide
compound. LCLPfS: ~?S-A2) Rt  3.44 [M+Hj' 309.95. WO
20051061163 PCCIG82001/00S 161  123 20B_ l2? @is t
chlam-~oYl e~hvll-d me~vl~miae D N~ tJ~ By following
the procedure descriiedinExample 8E b t subsiimting
l-(4-BramD- phenyl)-3-(4-chlom-Phenyl)-N-methyl-
topicimmidefor2,2-His-(4-chlom S phenyn
N3Ndimethyl-acelamide, the idle compouadwas obtained,
LCMS: (PS- B2) R, 3.73 [M+H]' 295.99. 10C. 2 4
L]slaeo- henvl -2 4 l-4 hea 1 -eth l -d meth -1-amine
L1 ~-n
[2,2-His-(4-ebioro-phenyl)-ethyl]-dimethyl-amine was
reacted with 4-(445,5 10
tetramethyl-1,3.2-dioxabomtaa-2ryl)-1FE-Pyrazulz
folfawing the pmeedure set out  in Example I. to give
the title compound. LClMS: (P S-B2) R1 3.07 EMtEr
325.99.  tH ISh4R (Med3-00) 6 2.5 (6N s), 2.9E
(2FL,dd), 4.34 (Iii, t), 7.3]-736 (611, m),  7.50 (2H,
d), 7.92 (213, s). Fxaa th11 15 f?d4-C1il ro- h -2 14-
1 n l -eth l -m  ~-x WO 2ag5M6140] PCTIGB20OJl005J6J
121 By following the preceriure described in Example
20 but substituting  dimelhylamine for methytamine,
the title eompormd was oblincd. LCMMS; (PS  



82) Rf 2.83 [M+Hr 317.07. 'R NMR (Me ,-OD) 6 2.42
(3111, s), 3.211-3.23 (2H.  dd), 4.18 (1H, t),
7.27-7.33 (6H, m), 7.54 (2H. d), 7.92 (2H, br s). 5
EXAMPLE 22 ( { loin-pheayil-2-f4
(lH-nraanl~-v!1pF~n~El thvl}.methyI~mineli)R  Prepared
using the same procedure as Examplo 21 bur enautiamen
separated by  chiral preparative RPLC using method
AG-C 2. LCMS: (AG-CA) Rr 5.58min, 10 47A%oc. 'H NMLIR
(Me-d3-OD) 6 2.75 (31-, s), 3.78 (213, d), 4.43 (1H,
t), 7.39 (414.  s%7.44 (2H, d), 7.69 (2H, d), 9.43
(ZH, s). ERAMPLC-23  ]il en 11-2- IFI rrnrnl-4- 1 i
cthvl -meth i- ine S rN 15 Prepared using the same
procedure as Example 21 but enarmomem separated by
chiral preparatWe HPLC using method AG-CP2. LCMS:
(AG-CA) RR 4.52111in.  99.U1,ee. 'H NMR (Me-di-OD) b
3.75 (3H. s), 3.79 (2H d), 4"5 i (1H, t), 7.37-7.43
(4F, m). 7.49 [2H, d), 7.73 (2H, d), 8.66 (2H, 3).
E%AIvIPLE 24 I  a %SO M1O51Pfid63 PCTIG62W~I0115-16-1
125
4(2-L4-Chloro-nhenvll-2-I4-UH-m~exol-4-v1')-nhenvll
vl} momholinc A-H  $y fatlo%iag the pmcedue described
in Example 20 but subs 6juding  dimethylamine for
morpholine, the We compound was obtained LC/MS:
(PS-B3) 5 Ri 3.07 [M+H]' 368.05. IH NMR (Me-dj OD) ti
2.50 (411, w), 2-97 (2H, m), 3.60  (414, t), 4.26
(11-1. t), 7.27 (613, m)_ 7.49 (21.1, d), 7.89 (2H,
s). EXAMPLE 25  



4-J4{1-0-Chiaro-13henyQ-2-otnru6din-I-yl-ethyl1_vheovl
1 -1 axolm  a f  10 By following (be procedure
described in Dcample 20 but substituting
dimethylamine forpynolidine, the tide compound was
obtained LCIMS: (PS-A2)  P42.06 (M+H]} 354.01. 'H NMR
(Me-d]-OD) 51.85 (411, m), 2.57 (4H, m), 3,47  (211,
d), 4.31 (1H, t), 7.30-7.37 (613, m), 7.54 (2H, d),
7.92 (21f, s). EXAMPLE 26 15 i214phe~YQIH-m r~ol
4-yF~phenvllhvl}-isanrouvl amine WE) 20[IS1a61S6]
PCrfG8200 M0546J  126  Y I }  By following the
phncedum described is Example 20 but substituting
dimethylamine for isopropylamiae, the fide compound
was obta ned LCM3: (PS- A2) R, 2,10 [M+}t 340, '14 NMR
(Me-d,4:0) 9 1.31 (6H, d), 3, 38-3.45 (111, m),  5
3.65-3.74 (2H m), 439 (1 H, br t), 7.37 (6H, m), 7.59
(214, d), -7.94 (2H, s).  FXASNtPLE27 Dimeth 1- y ben
1-2-4 l 1 - r1Y 11 - nc ~ f  1~N By following the
pmceduce described in Example 24, the title compound
was 10 oblaincd. LC/MS: Q'S-B2) RL 2.82 [M+Hr 292.11.
EH Nf1R (Me -CO) S 2.25  (63, s), 195-3.04 (2H, m),
4.20 (111, t), 7,16 (1H, t), 7.26-7.33 (6H, m), 7.49
(2H,  d), 7.89 (2K s). FXSMPLE 28 11  Bis- ZH- -0- 1
heal -di athvl-amin 



I~  15 ~~r WO 2005NK1463 PCP/Gn200IKl6546.I  127 By
(ollowingthe pmceduie described in Example 20, flue
title compound was  obtained. LC/MS: (PS-B2) R, 2.45
(M+H]' 359.11.. LH NMR ('.4Je.d3-0D) S 2,69  (6H, a),
3.59 (2H, d), 4.43 (1H, r.), 739 (4H, d), 7.57 (4H,
d), 7.93 (411, s).  $XAMRLB 29 5 2-2-Bis-f4 f
lH-nvraaol ;4-yl)-pLbenyil-ethyl}:gW&by -amine By
following the pmcedlue described in Example 2[, the
dUe compound was  obtained. LC/MS: (PS -B2) Ri 2.18
[M+11}` 344.11. 'H t MR (Me-dj-OD) S 2.65  (311, s).
3.64) (2H, d), 4.34 (1H; r). 7.36 (4H, d), 7.59 (4H,
d), 7.94 (4L.3), 10 PXAMPLE 30 3-(4-Cfiloro-phenyl)
J4-UH QyrBDO[-0-ill nhenyll~rhv~am,ne (R) p-"
Prepared using the same procedure as xample 4 but
eapntinmers seps aced by  chiral preparative HPLC
using method AG-CP 1. LCMS: (FL-C) Tit 1 D.97min, 15
95.736cc. IH V MR (Me-d3-OD) 5 3.65 (2H, m), 4.30 (1H,
t). 735-7.40 (6H, m),  7.54 (2H, d), 8.16 (2.H, s).
EXAMPLFE31  244-Ch lonrohenyJ
1.2-C4diH-gvr=14-vl}phenyll-ethyl amine)  's ----- WO
2003/06146] PCTIG62004100516J  t28  Q ~a r  Prepared
using the same procedure as Sxample 4 but eoandomers
separated by chiral preparative HPLC using method
AG-CP1. LCMS: (FL-C) RS 9.63rain,  



1009f,=- 'H NMR (M,~-di-OD) S 3.66 (21-1, m). 4.30
(1H, t), 735-7,40 (611, m),  5 7.64 (21-I, d). 8.15
(2LL, s). BXAMP_LE 32 en 2- 4 1H- 1-4- l l - ida 9  By
fal(owing Thu procedure described in Example 12A
followed by 12C bul 10 substitnLing
3-(4-Bmmo-phenyl}3-(4-chloro-phenyl)-propianic acid
forBis-(  chloro-phenyl)-acetic acid, the tit3e
eonupooad was oblaiaed LC/MS: (PS-A2) Ri  2,53 1M+H]*
312. 'HNMR (Madj-OD) 5 4.99 (1H, s), 7.30-7.33 (6H,
m), 7.55  (2H, d), 7.86-8.02 (2H, br s). EXb_MPLE 33
LS 4 [ 2- 4 1k- 1~ i - heavl nth 1 - i r c  3M.
Bis-(4rhlom-oheayti aceialdeitrde ON 0 =  I I~ ~ I~ f
a ) Ci cl I I WO 2OR91a61463 PCTlGIIMIOJIu)e54fl  127
Dess-Martin periodinane (3.17g, 7.49mmol) was added to
a solution of 2,2-Bis-(4_  chlaro-phenyl)-ethanal in
dicbloromethanc (4Oxni). The reaction ncixhwre was
stirred at room temperatwe for 17 hours wider
niu-ogea, 2N NaOH added (15ml)  and the organic layer
was sap rmed, dried (MgSQ1), tittered and conceohated
to 5 afford the title compounds which was used in the
next step without further  purification. LC/MS:
['S-B3) Il 3.62 [M+H]' 262.91, 3 133.4 2 Pis fch
oto-pheayll~thvl]_g eraxino-l-carboxvfic acid
tat-butvi  ester 



a cu ct  10 To a sululion of bis-(4-hloro-phenyl)
acetaldehyde (3,74mmol) in methauol under  a ninvgert
atmosphere, N BQC-piperaaine (1.05g. S,Glmmol) was
added 747, the  reactioamvctta was stirred for 1 hour
before oddidon of sodium cyanoborahydride  (0.288,
4-44mmo[). The reactionmixhue was stirred far 1 S
hors. warn added  (3m1) and the solvent removed under
reduced pressure. 1 be was par honed 15 between
dichloromEWane and water, the organic layer was
separated, dried  (Mg804), fillemd and concentrated.
Porifiod over flash silica chromatography  eluting
with ethyl acetaWpecrolcum ether (3:7) to yield the
title compound (0 12g,  11% yield for steps 30A and
30B combined). LCIMS: (PS-A2) Ri 2.66 (hi- BOC+H]+
335.02. 20 33C- 1- Bl 4 c hen -e vl - razate 10 Cr  a
ua ct WO 20051R61J63 PCT/G1t2OO.IM IC1 tau
d-[3,3-Bis(4-chlaro-phenyl)-ethyl]piperazine-Z-cartrox
ylic acid rcrt-butyl ester  was heated with HQ in
ethyl aoctatc (strsated, 5ml) for I hour, solvent
removed  under reduced pressure to afford the tide
compound as the HCl salt 3D. [-{2 fR Chloro
phenyl?-2f4{1HpYreanf~ vl~pheavll $YS~oinernadna  C  {
(INH  L7~'~ pct 1  N
1-[2,223is44ehiomphenyl}ethyl]-piperaaiae was reacted
with 4-(4,4,5,5
tetrameth3i-1,3,2-dioxxaboralnn-2-yl)-1H-pyrazo le
following the procedure set out  



in Example Ito give Ihu title compound. LCIMS: (PS-93)
R, 2.63 [&#H]` 326.00.  tH NMR (Me-dy-OD) b 3.55-3.68
(8H, m), 3.74 (1H, t), 4.10-4.17 (2H, n), 7.39  10
(2H, d), 7.48 (2H, d), 7.54 (21I, d), 7.70 (2H, d),
8.57 (211, hr s)_ BXAMPLE 34 1{d birth
ayD-2-14-I1Hpynzn1~v11-oheiyU-ethvll-nioendine  By
following the procedure descn-bed in Example 334, 33B
and 33D but 15 subs titutingpiperidlne for
N-BOC-pipcrazirie the We compound was obtainer
I.CIMB: (PS-A2) Rr 2.21 [-M-+W 366.09, iH NMR
(-Noe-dy-0D) 6 1.44 (2I-1. m),  1.53 (41L m),
2.39-2.57 (411, m), 2.94-3.09 (21-I, m), 4.26 (IH. t),
7.22-7.35 (6H,  m), 7.50 (2H, d), 7.9 L (2H; 9). is WO
2005100463 PCf1GB200-/003464  131  EXAMPLE 35 4 1 ti'
1 1- 4- hen I cth i- he l_ ^ e  35A.
244_Chlore-nhemrll-2-[f 1H-pvsaxol4~11- enyIl-ethanol
or+  ~-N 5 2,2-Bis-(4-chlon-phenyl)-etheno] was
reacded with 4-(4,4,5,5-lehamethyl-1,3,22-.
dioxaborolan 2-yl)-1H-pyrenole fallowing the procedure
set out in Example lie  give The title compouad_
LC/MS; (PS-A2) Ru 2.72 [:tit+H) 299.00. 353._{4
Chlom~he~ny_l)_F4-_(lH
nrraxol-4-vl]-phenyl]-acetaldehyde  ci OH o p-H q-re
10 By folidwing the procedure desuxibed irk Example
33A but substituting 2,2-Bis-(4- chlom-phenyl)-ethanol
for 2.(4-Chlcm-phenyl)-2 [4-{EH-pyraxol-4-yl)-phenyl]-
cthanol, the ti tic mmpawd was obtained. LGMS:
(PS-I33) Ri 2,97 [M+Hl- 294.98.  



35 .4 4 - l' is -v -i- 4 chl hen 1 -l - le G O 3 I WO
2On5lflfi 463 PCTICBxnnalrxt.s4 l  132 By following
tltc pmcedvre described in Example 33D but replacing
bis-(4-chlom  phenyl)aoetaideh}de and N-BOC-pipemaine
with (4-Chlom-phenyl)-(4-(lR-
pymwl-4-Yl)-pheny11-acctaldthyde laid a2eiidine, the
title compound was obtained.  LC(MS: (PS-B3) R, 2.99
[M+H]' 338.09. 'l-I'NMR (Me.d2-OD) 5 3,57-3.60 (iH, 5
m), 3.63-3.70 (2H, m), 3.71-3.77 (1F1, m), 4.01 (2I'1;
m), 4,14 (21-1, m), 4.40 (1 H, t),  7.40 (4H, br s),
7.49 (211, d), 7.73 (2H, 4 8.69 (21-1, br s). $XI%MPLE
36 t-2 4- ZH- o] 4 ! envll~lkylamino tt  10 By
following the procedure described in Exeniplo 5 but
replacing 3- bmmobenzylmagnesium bromide and
3,5-dimethyi-4-(4,4,S,5-tehsmethyl [
[i,3,2]dioxaborokn 2-yl)-iH-pyrezole with
4-bromobenzylmagnesium bromide and
4-(4,4,5,5-reaamethyl-1,3,2-dioxabamlaa
2-y1)-1H-pyrazolc, the title  compotmd was obtained
LC/MS: (PS-D2) F, 2.44 [M+R]' 264.04. tH NNIR (Me- 15
dt-0DD) 5 299 (214 d), 4.13 (IH, t), 7.10 (21I, d).
7.20-7.38 (5F1, m), 7.45 (2-I, d),  7.91 (2U, s).
EXAMPLE 37 A- - - -hifluo I-IH- of hen I -ac -le 37A.
4 Bmm43-methyl-14teho-pyr _2-y11-1-trltluuromethy -1H
gvrazele  MI- I CF, Me CF, N 



IV-N 1  20 3 WO 1005/06156.1 rCrIG6znOvno.5461  133 To
a solution of 4-brcmo-5-me hyi-3-t
Llommethyl-lH-pytazole (IAg, G.2mmol,  I.Oequiv) iuz
cli!omfoim (31m1) was added ptoltene snlphonic acid
maaobydrat e  (1I8mg, 0,62mmo1. 0.1 cgaiv). The
solution was cooled m o'C and 3,4-dihydro- 2H-pyran
(O.85ml. 9.3mmol, L5equiv) was added drop-vrise over 5
mipu_ The 5 mixture was allowed to rearm to room
temperature For I Sour and the solvents were  removed
under reducedpresstue. The crude mixture was purified
by column  clttoma[a(r)raphy (Sim,), eluting with
0425% ELOAc-petsul over a linear gradient to  afford
the title compound IA g (59%), LCMS (PS-A) R, 3.72 min
[ASS+Hf 314.  375-
{4-15-Methyl-~lelrshydrgyyyran_2-v3]
3-trifluommeiLyl-1. - mzo 4-yil- 10 phen
lyI)-acclonierile Ma ' CFA  c The duct ofExam le 3
74-brume-5-m Pr'c P ~
eth]'l-I-(WtEabYdro-PYraTi-2rYl)-3  trifluoromethYl-
U-( PY+"azolc. was reacted wi1Er
4{cyennmethylphenyl}btmreic acid  (Combi-Blocks, San
Diego. USA CaL No. 2444-01) under the conditions 15
described in Example 1, to give the tide compotmd.
37C. F41I Methv133r fluemmdhvl-lH-mnaaol 4-Yl}n ll
acetoailrile  CF,  To
{4-[5-Mothyl-I-([etrahydro-pymn-2-y
-3-triflucmmethyl-IH-pyrsxal-4.y!]-
pheayl}-acetonitrile (Example 8B) (35mg. 0.Iumnal, 1.0
equiv) in ethyl acetate 20 (1 [W) was added HCi in
ethyl acetate (Iml) and the mixture was stirred for 1
hour. 



I - ---- ------ W6 20rtS/Od 1463 PCTIGB2011fryxks-I64
17a  The solvents were removed under reduced pressure
and the rifle compo,.md was pta[fled by column
chromatography (SiO2) a udng with a linear gradient
(0-) 30%n  ethyl acetate-petrol) 16 mg (60%); LCM+IS
(PS-A) RL 2.95 min [M+H]' 266.  3?!rep a1on of
Compounds of the Formosa (S] frgm (5; shvl-3 5 hiD eth
-lI - 1 en 1  vitzle C7 The product of Example 3713
cart be reacted with beozaldehyde under the
conditions described in Example 2 to give
2-[4-(5-methyl-l{(akahydro-p3ran-2-
yl)-3-IrMuoromethyl-iH-pyrawl yl).phenyl]-3 plo
nyl-propiouitrile which can be  deprolected by removal
of the L-lctsabydtop}ranyl group under the conditions
set 10 out in Example 37C to give
2-[4-(5-methyl-3-lrfunramethyl-ll3-pyra l-4 yl).
phenyij-3-phenyi-prapiouitri.[e.
2-[4-(5-Alethyl.3-4itluoromethyl-lH-pyraw[-4-yl)-pheny
l)-3-phenyl-propionip-ile ti  or its 1-tetrahydro
pyranyl derivative can be reduced according to the
method of  Example 6 (and thereafter where neeessary
depmteeted according to the method of  15 Example 41C)
to give 2-[4
(5-methyl-3-[riilucmmedtyl-lH-pyrazol-4-yl)-phenylj-
3-phenyl-propylamina. The product of Example 379 can
also be reacted with benzyl magnesium bromide  or
phenyl magnesium bromide under the Gdguardreaction
conditions dear gibed in  Example 5 to give (following
depnriecliou by the method ofE%n nple 37C) 20
1-horny[-2-f4-(5-methyl-3-triDuammethyl-LH.pyraxoI-4-y
l)phenylj-ethylaa ine  and
2[4-(5-methyl-3-triiluoromethyt-I fI p raxo[
4-yl)-phenyi]1-P4anY[- ethylam ine respectively.
EXAMPLE 38 



Construction ofP)gazole R1Ltg System 25 58k Synthesis
of4 f4 Bromo-vheny3~3-meihvl-iH-p}7azol I -VO DOW
U61.3 PCTIGB200Jmtts{6{  135 Ekr  Age r  H To
4-brornophenylacetonc (5.4g, 23.5 mmol, 1.Qequly)
(Acros Organics 34216)  was added NY-dimethylformamide
dimethyl acetal (11.3 all, 84,6 maul, 3.6  equiv) and
the mixture was heated to 90 C for 6 hours. The
solwnts were removed 5 And the resulting gum was
dissolved in ethanol (235m1) with additional beadag.
Hydra ne hydrate (I Min], 2Ummol, 1.2equiv) was added
and the mixture was  heated te reilux for 15 homy. Tha
solvents were removed under reduced pressure  and the
solid was bihfrated vrith dichlaromethane to atordthe
title compound,  2.24g (40%); LCMS (PS-A) Rn 2.87 min
[M+H1+238. Fi>rtber material could be  10 isolated
from the mother liquor. 38$. Conversion of
4-f4Bromo-nhanvlk3-melhrl-lH-nvrazole to compoimrls of
tbeFurmuln(f (1) 4-(4-Hmmo-phenyi)-3-me(hyl-IH
pyrazole can be protected at !_be  I-position of the
pyrawle ring by formation of the tetrahydropyranyI
(rHP) 15 derivative by following the procedure set out
in Etctmple 38A. A Gdgnardreageat  can then be
prepared from the bramo-phenyl moiety by treating the
prate cfed  derivative with magnesium in an
ethersolvcnt in standard fashion (see 3. March,
Advanced Organic Chemistry, 4th Edition, 1992, John
Wiley, New York, pages  622-625). The Grignard reagent
caa be reacted with nitrusty ene (fhe nitrustyrene 26
having heat prepared by a slandani method such as the
method described in  



Organic Syntheses, Collective Volume 1, page 413) and
the rasnlting ni&eethyl  compound reduced To give
2-(4-[3melbyl-1{tetrahydre-pyrau2-yl}lfi-pyraaol4
y1l-phenyl)-2-phenyl-ethylamirte. Removal of the
latrabydropyraryl group using  the method ^EExample BC
gives 2-(4-[3-methyl-IH-pyrnzol-4-yl)-phenyl)-2 25
phenyi-etitylamine. 1  3 W020051061-163
PCT/GB20O4I0(P4464 _  136 (ii) The bronco-compound of
Example 3BA can be converted into compounds of  (he
formula (1) in which the group A contains a nitrogen
atom which is atti ehr4 to  The group E. The
introductioaof a nitragca containing entity can be
accomplished  by reaction of the compound ofExumple
38A with [3-(4-ehloro-phenylemino} 5
propyl]-methyl-cmitmmic acid tart-5utyl ester under
pal Caium catalysed amination  conditions of the type
doscribed in &gfmicLehers, 2002, vol. 4, No. 17,
pp28B5- 2888, followed by removal of the
e-butyloxycarboayl protecting group by standard
methods. 10 (3-IiH Pvrnaol 4 ~Shnhenvl]-aeglonitnle By
fallowing the precedu2e set out is Example I but using
3 bromophenyl- acctordlrile instead of
2-(4-chloropheR)d)-2-phenylethylaminc, the tide
compound  was obtained. LCMS (PS-A) 2,35 rain [M+1-U`
184. 15 3{1H-Pyrami-6-yfl-phenyl]-acetonitrile can be
used as an intemaediate in the  preparation of
compounds of the formula {1), far example by means of
as aldehyde  corrdennsatiort reaction as described in
Example 2 or a Grignard reaction as  described in
Example 5. EXAMPLE 40  20 244-Chl 1z- 1H- l en 1
-acelnmi 



WO 2rH."1-163 PC7I0II200JMa5161  177  CJ  NH  rl By
following the procedure described in Eaamptc 12A
followed by 12C b01  substituting
3-(4-Hromo-phenyl)-3{4-c1>ioio-phenyl)-p[opianic acid
for Bis-(4- cbloro-phenyl)-aeetic acid and
ammoniaformethyl amine, the title compound was 5
obtained. LCIMS (PS-A2): R, 2.64 [M+I f 326. 'H NMR
(Me-dj-OD) b 2.79 (313,  s), 4.94, (1I3, br s),
7.26-7.35 (611, m), 7.55-757 (2H, m), 7.96 (2H, br s)
gXAMPLE 41 N-Methyl-7 -bis44-(1EI-pyrro1
4)-phrnyil~cetnmide s  N N-H  10 By Following the
procedu is described in Example 40, the title compound
Wes  obtained. LCIMS (PS-A2):142.19 [$f+FW 358. 'H NMR
(Medj-0D) 8 2.80 (3H  s), 4.95, (11-1, br s), 7.32
(4H, d), 7.56 (4H, d), 7.98 (4H, la s) EXAMPLE 42 2 4
Chla - he 1 2- 4 iH aacl 4 l e i i e fi  4  I WO
20115O061J63 PC71G0200J/005J6J  1311
2A1--(4-13romo-1pbenyl)-2-methylaminn-efh o1 OH  Br A
saluLion of 2-(4--btomopheny()oxiraae (4.5g, 2.S1mmol)
in nnethylamiac (6.6m1. 33%by volume in ethanol,
25_I2mmoi) was tad at mom temperature under an 



5 atmosphere of nitrogen. After IS hours the solvent
was removed in voczto and the  residua was purified
over flash si[irc eluting with dicbloromeLhano:
methanol:  ecetio acid: water (I20:15:32) to afford
the desired compound as the acetic acid  sall. Further
purification overa Phenomenex Shata SCXcolumn eluting
with  methanol followed by 2N ammonia in methanol gave
the desired producL LCI,M;S:  10 (PS B3) R, 252 [M+H]`
230. 421
4F3mm2pheay)2-(4chloro-pheuy4)-dhvl1-methyl-mn  cl
Ilk OH ~ +3  -r e t:  Aluminium chloride (278mg,
2.087mmol) was added portionwte to as Urred  solution
of 1-(4-Hromo-phenyl)2-medtylamino-ethanol (I 60m& 0.
69&mol) in 15 chlorobenzene (3m1) and the reaction
mixture stirred at room temperature for 17  hours.
Water (2m1) was added dropwisa and the reaction
mixture was then  partitioned between dichloromethane
(100m1) and saturated Na1400) (30ml).'Ehe  organic
layer was dried (MgSb4), filtered and concentrated
under reduced pressure.  The crude product was then
purified by Phenomenex Shorn SCX Call mn 20
ohmmatography eluting with methanol Followed by 24
ammonia is methanol to  afford the desired pmducL
LGMS: (PSB3) R, 358 [M+H]324. [  I WO 2005/o61J63
PCTIGB2OII41[05464  lag 42C_
12-(4-Ch1oro-~henvll-2I4-(lH_nvrazol-0-y)
~henyllcthyl] l-avai e  Ly ~ [ ' c J N~ ar  



A solution of [2{4 Hromo-phenyl}2 [4 chioro
pS~enylJ-ethyl]-methyl-amine (6.1g,  13. 16mmol),
4-(4,4,5,5-letramethyl-1,3,2-diox2borolaa
2-yl)-IH-pyrnzole (5,3g, 5 27.431mmol) and K3PO4
(1039g, 48.00mmol) in ethanol (7.5m1), methanol
(II.Sml), toluene (7,Sml) and wafer (l ISmi) was
purged with nitrogen for 2  minutes,
Sis(tri-i-butylphosplrine)pailsditmr (0) (115mg,
25mol%) was clan added  and the reaction ini.''ture
purged with nitrogen for a finther 2 minutes. The
mixuum  was then heated to got, under nitrogen fora
period of 17 hours. Thr solvents were 10 removed and
the res due was partitioned between ethyl acetate and
2N NaOH, The  aqueous layer was extracted with ethyl
acetate and the combined organic layers  Were washed
with brine, dried (MgSO4) and conoenhatad. under
reduced pressure.  The crude reaction mixture was
purified by column chromatography (StOa), elnring
with dichloromerhane: methanok poetic acid: water
(90:19:3-2) to afford the tide 15 compound (3.6g);
LCIv1S (PS-A2) It, 2.08 min [M+H]* 312.  FJ{A,MPI.~ 43
{2~Clrlnm-phenv11-2-if1EI-nvrazol.4-v]
phenvll~thvZ]-ethyl=amine  ct J 1 I - - -----------
BYO 2 0 0 510 614 6 3 PCTIGB2004/0054 W 140  By
following the procedrues described in Examples 42A
through to 42C but  substiWxing methylomine for
ethylamine, the title compound was obtained. LAMB
(PS-a2) 8+2.11 [M+Nf 326_'HNMIt (Rte-drOD) 6 1.15 (3H,
L), 2,83 (2H, q),  335-3A3 (2H, m), 425 (1H [), 7.30
-7A3 (6H, m), 7.57 (2H, d), 7.95 (21-1, s). 5 RxAMPt,E
44 4-- 4_j2-{4:gh
19r2-phcayj)-2-imidaznI-i-yl-etbA-phenvil-ltffpyrazote



c N N By following the procedures described in
Examples 42A through to 42C but  substituting
methyiamine for irnidazole, the title compound was
ahraincd LCIMS:  10 (PS-B3) R4 2.73 [M[Ll]" 349. rH
NMK (4-DMSO) 6 4,60 (lld; t), 4.95 (2F, d). 7.32 (2H,
d), 7.42 (4H, s), 7.53-7.60 (3H, m), 7.70 (1 K, 3),
8.05 (21-L s). 9.0 (1H, s).  EXAMPL.R 45 4- o h 1 -2-
-4 1 hen 1 1 -amino }  45A- 2- 4 Bromo hen 1 - be l
VI-Minc l5 By following the procedure described in
Example 423 butsubstituting  chiombenzene for Biphenyl
ether and employing nitmbenzeae as solvent, the We
compound was obtained. LAMS: (PS-A2) Rc 234 [M+}it
382. as  9 ---------- WO 2005W,1463 PCCFGB20n41M15-164
141  45B Methyl-(2-(4-phenoxy-phenyl)_2-I4-f
1H-pyxwl4-yljphnyll-ethyl}-azune q`"  By fallowing the
procedure described in Example 42C but substituting
[?l[4- Brome-phenyl)-2-(4chlaro-phenyl} elhyl]melhyl
amine for [2-(4-Bsomo-phenyl) 5 2-(4-pheaoxy-phenyl)-e
hyl]-methyl-amine, Iha htlc compound was obtained.
LCIMS: (PS-E3)114 3.04 [M+Hf 370. 'H NMctMe-43-00) 6
2.75 (311, s), 3,75  (2H, d), 4.38 (113, ty 6.98 (4H,
dd), 7.12 (ifi, s), 7,33-7.40 (6H, m), 7.61 (211, d),
7.95 (2H, s). EXAMPLE 46 10
f244-Methoxv-nhenyl]-2-F4-(H
psraxo1-0-yl]-phMIl-ethvll-meeihyl-amine  



46A - 4 Hroma- hen 1 -2 4 I -el eth 1_e I I  e f  By
following the prucedtae described in Example 42B but
sub ruling  chlombcnzcnc kbr enisol% the title
compound was obtained as a mixmre of 15 iegieisamecs
(ca4:1.) with the corresponding ortho-methoxy
analogua. LC/M5:  (PS-133) R, 3.24 (M+HJ' 320. {  3
BYO 2005/061163 PG71G62(J0-I1D05J6J u2 i  i  s  46B.
f~{~~mo phenv1~2~4melhoxysha~i~ethvll-melLrl B0Cz0
(941mg, 4.399mmol) was added ra a solution of
[2-(4-Bromo-pherryl)-2-(4-
methoxy-pheny4)-edryl]-methyl-amine (and its
regioisamer) (1.38g, 4.309mmol) in  5 dichioromethane
(10m!). After stirring at room rcmperanne for 16 hours
the 9O1VeRL was removed under reducedpresswe and the
Oruda product was purified by flash  chromatography
elutingwith ethyl ecetalelpeholeuat ether (1:9) to
yield the  irerruediale HDC pra[ecJed wmpvur+d as the
desired single isomer (540mg).'1-4a  product was then
aged in a saturated solution ofHC1 in diathyl other
(30mI) for 3 10 days. Removal of the soiverrt under
reduced Pressure afforded the We compound as  the lid
salt I.CIMI5: (PS-B3) R, ].2l [M+I-I]' 320,  46C,J2-
4-Methoxv-rhenyD-2-F4-(lH-myreaoi-4-yl)-phenyl1-ethv1}
-j b'i1-amino  Dr, Byfollotring the procedure
described in example 42C but subsSuting (2-(4 15
Bromc-phenyl)-244-ehloraphenyl)-ethyl]-methyl-amine
for [2-(4 Bromo-phenyl)- 



2-(4-merhoxy-phenyl)-ethyll-mothyl-amine, the lilla
compound was obtained.  LCJM.S_ (PS-B3) Rt 2.52
[141+H]` 308. rH NMR (Me-dy-OD) S 2.75 (314, s), 3.75
(21;, dd), 3.80 (3H, s), 4.38 (Ili, t), 6.95 (21I, d),
7.32 (2H, d), 7A5 (214, d), 7.70  (214, d), 8.52
(ZI-I, a). WO 2nnsm6 ts63 PCTIGR2a04Alac464  143  LE4r
Methyl-4 2-[4 4n m~~ 7ry~}Phcpyl}-2-[4 (ll~p} 1
v~Phenyll~t[~vl}.  amine 47A. 4-F
1-(4-13rnmo-phenyl)2-methylamino-efhyIphcno( H  Boron
tribrotuide (7.Sml, IAM in dichlaramethunc) was added
slowly to a solution  of
[2-(4-Bromo-Phenyl)-2-(4-mefhax y-pheny{)
yl]-meihyl-amine (500mg,  1.56mmol) in dicbdoromrfhane
(Cml) at M. under an atmosphere ofuihvgen. The
reaction mixture xa9 allowed to waanto loom
temperature and then stirred for a 10 fis~ hour. The
nuxdne wag poured on to ice and lheu diluted with
dichlommcrhan end setruated NaHCO3 solution, The
organic layer was dried  (MgSOc), fit eras and
canceauated to afford the desired product. LCIMS;
(PS-B3)  Rr 2.76 [M-LH]* 306_ 478,
12-(4BromaQhenyl~2{4 _hvdrmw p l~ct~iYll-mc4 yl
car6Tmic acid tart- 15 butt'! to OH ~ I - a I~ BOCID
(269mg, 1.23mmol) was udded to a solution of
4-(]-(4-Bmmo-phenyl}2- methylamine-ethyl]-plunal
(36pmg, l.llimmol) in dichloremethane (20ml). After
stirring al room lemperatnre foe 16 hours the solceat
was removed uadcr reduced 20 pressure and the enrde
product was ptarfed by column chromatography (Si3x), 



a  I  5 - ------ ---------- -- - - - X40 20o51E.9-663
PCTICB20Glf705464  111  eiutiug with ethyl
acelatelpetmleum ether (L4) to yield the title
cornpound. LCJMSE (FL-A) R-i3.85 [M-rHJ4 406. 47C
(2-0-Br9ito-pheayi)-2-F4{pyrntia -yl vl_phegY,1-e h
}-methyl-aruine  I NYC H 5 Asolution
of[2-{4Bmme-phenyL}2-(4-hydroay-pbeW1]-dhyl]-m
yl-carbaric  acid tent-bngrl eslex (125mg, 0.3lmmol),
2~chlompyrazine (35.2mg, 0.31mmol) and  Kj(3D) (213mg,
1.54mmol) in dimcthylfurmmmidc (8ml) was healed to
100C for  17 hours- Upon cooling, the solvent was
removed under reduced pressure and the  residue was
partitioned between ethyl acetate and saturatedNtHCO3
solution. The 10 organic layer was dried (MgS04),
filtered awl concentrated The crude pmductwas  then
treated with saturated HCl in diethyl ether (l5mi) and
stirred at room  tcmpcr~+eue For 72 hours. The solvent
was then removed under reduced pressure  and the crude
producr was purified by Pltenomenex Strata SCX whmrn
chromatography ciuliag with methanol followed by 2N
ammonia in methanol to 15 sfbnl the desired product
(82mg). LCIMs, (PS-B3) kt 3.17 [M+H)' 384.  47D
MdLyl-12-14-63 -2- l 1 - - 14- H- 011 1 hen 1 - y=L
eth -amige I f WO 211115ME-H 3 PCT/GD2O0IMO5 W-1  145 



By following the procedure da'aibed in Example 420.
but substituting [2-(4- Bmtno-phenyl}-2-(4
clilam-phenylrelhyl]-methyl-amine for
{2-(4-Bromo-phenyl)-
2-f4-(pyrax[n-2-yloxy)-phenyl]-ethyl}-methyl amine,
the tide compound was  obtained. LCIMS: (PSB3) Rt 2,48
[M-I-E 372. 'HNMR (Mc-dy-0D) 8 28O (3H, 5 s),
3.75-3.90 (213. m). 4.50 (l1, t), 7.23 (3FL, d), 750
(41i, t), 7.75 (211, d), S.12  (IRd),
8.33(1H,d),8.42(2H,s), 9.48(10,s). MAMPLE 46 IA&th
'1-.[2 henoxy 4 LPL-ovnzol~VI}phenvl7-efhYll -amine
48A. 72-f4 Bromo-pheL yl2 2--lwdro~ ethy]]
methyl-carbamie acid tent butyl ester  10 e e BOC2O
(1.90g, 8-69mmel) was added to a solution of I{4
-Bromo-phnyl)-2- methylamino-eiUanol (2.00g,
8.69aunol) in dichlomunethane (2thn[). After stirring
at room temperature for 16 hours the solvent was
removed underreduced pressme  and the crude product
was purified by column chromatography (SIQ). eluting
with 15 ethyl acetate!petroleum ether (1:4) to yield
the desired product (2.1 g). LGMS: (PS  B3) R, 3.16
tM+H]+ 330. 48B r2d4--Bmmo-phen){1~nh~nxr et>;
yi]-mdhvl-amine  ft~o 04 U Dierhyi azodirarboxylale
(3581J. 2.27mmol) was added dmpwise to a soSurion of
20 [2-(4-Bromo-phenyl)-2-hydmxy-ethyl]-methyl-mrbamic
acid lert-butyl ester  (500mg, 1.51mmo1),
triphgnyiphusphiae (596mg.2.27mmol) and phenol (2BSmg,
3.03mmol) in teha$ydrofin'an (10ml) and the reaction
mixture stirred at mom  temperature, under an
atmosphere of nitrogen, for 17 hours. Tits soiventwas
then  removed under reduced piessure and the residue
wag partilioued between ethyl 4 WO 200.5!06146]
PCTICIt100110054(4 146 acetate and satnrafe4 NaHCOI
solution. The organic layer was dried (MgSO4),
CfItered and concentrated The crude product was they
purified by column  



chromatography (SiO1), elntingwith ethyl
acelaielpeljleum ether (1:9) to yield the
intermediate HOC protected compound, which was then
stirred is a saturated 5 solution of HCI in diethyl
ether (20m1) for 24 hours. Rnno sI of the solvent
under  reduced prmsurc afforded the title compound as
the I-ICI sail Furtherpurii-ication  by
Phenounenex_S7am SCX column chromatography, a] mLug
Vith methanol  followed by 2N ammonia in methanol,
afforded the dcaired product as the free base  (94mg).
LCIMS: (PS-133) R, 4.04 [M+Hj 406. 10
49CbierhvI-F-elzenoxv2-[4d1H-pyrazal-4-yl):phenyl)-ath
vl}-nn~ne 3  I  ^ Or Sy following the ptoccduw
described in Example 42C, but suhstituring (2-(4-
Bromo-phenyl)-2-C4-chiore-pbegyD-ethyl]-methyl-amine
for [2-(4-Bromo-phenyl)-
2-phendxy-ethyl]-metlryl-amine, the tstle compound was
obtained. LC/MS: (PS-B3) 15 Rt 2.73 [M-PhO+Hj` 200. tH
NMR (Me-dj.OD) S 2.50 (31-I, s), 2.96 (Sif, dd), 3.15
(111, dd), 5.40 (1(4, dd). 6,95 (1 H. t), 6.90 (2H,
d), 7.18 (211, t), 7.40 (2H. d), 7.55  (2H, d), 7.93
(2I, s). M~~L 49 2- 4 - axe 11 1 n l -m o eih lam'  20
44A[4-Bromahemlll4-ebSoro h s,_r~etl,eaol n  H 01 I I
W O 200.i11t61 U.3 PCT/C0 2001/0 0 54 6-1  147 



4-Chlorophenylmagneslum bromide (12.97m1, IM solution
in diethyl ether) was  added slowly m a solatinn of
4-bromobenzaldehyde (2. Dg. 10.81mmol) in
tetnhydrofuran (25m1) at (YC. under an atmasphero of
nitrogen. The !cachou  mixture was allowed to v6 arm
to room temperature and was sliced For 17 hours. 5
Water (3m1) was then added and the solvent was removed
under reduced pressuze.  no resfduc eves then
partitioned betwceu ethyl acetate and IN HCl soludom
Tile  organic. layer was washed with brim, dried
(MgSO4), filtered and concentrated. The  crude product
was then pwifisd by column chromatography (SO),
eluting with  ethyl acerarelperraleerm ocher (1r9), to
yield the dde compound (3.30g). LCtMS: 10 CPS B3) Rt
3A9 [M-H]` 297. 49B.2- 2- 4-Rramo- hen 4-chl cn - ci 1
isaindole-i - dione A mixture of
(4-Bromo-phcnyi)-(4-chlaro-pheuyl)-methaao] (2.3g,
7.73mmol). N- 15 (2-hydwxyedtyi)phthaIimide (1.4g,
7.36mmol) and paiw-toluenesu]phonic acid  moaohydrale
(560mg, 2.94mmol) intolueae (SOm() was hued to reflox
under  Dmn-S rerk conditions for 17 hours Upon
cooling, the solvent was removed and the  residue was
partitioned between ethyl acelata and water. The
organic layer was then  dried (MgSO4). filtered and
concentrated. The crude pmduotwas purified by 20
column. chmmalography (Sit;), eluting with ethyl
aasmreJpehnlelan ether (l:4), to  yield the tide
compound (t.S5g). LCIMS: (PS-U3) Rt 4.07 no observable
mass ion,  49C.
N42-1(4-Ch]oho-nhenvi)-14-(1H-nohow1-4-vl)-Ph2aA1:meth
cxw}-etbyll- ohthalamic acid WO 20ON06146]
PCTIGBEON/O0-9A64  rds   I  By following theprocedtre
described in Example 42C, but substituting [2-(4-
13como-pheuyl)-2-(4-chloro-phenyl)-ethyl] methyl-nine
for 2-{2-f(9-Bmmo- 



pheayl]{4-cltloro~henyl)-uneLhnxyj-e
hyl]-isoiadolol,3~ioae, me title compoand a was
obtained. LCIMS: (FS-A) R, 2.85 (M-Hr' 474. 4917,
2-3L4-Cullom-phenyl)-[4-(1H-pyrazal- 1-nhenv1 ]
methoxv}-et ylamiae  o  I I I ' Hydrazine wanobydrate
(I590, 3.28mmo]) was added loo solution of N-(2-[(4-
Chloro-phenyl)-[4(lIN-pyraxal-4-YIJ-Phenyl]-methoxy]-e
lhyl)-VWlalau3ic acid  ]o (26Dmg, 0.55mmol) inmethanol
(6ml) and die teactionmixwm shard at SoC for 16 hours.
Upon cooling, the solvent was removed under reduced
pressure and the  crude product was purified by
coitunn chromatography (SiO2), eluting with
dichlaromethano: taethaaol: acetic acid- watur
(90:16:3:2). Further pwOmilun by  Pbenamenex SLram_SCR
coIunmchromatography, eluting with methanal followed
15 by 2N ammonia in methanol, afordcd the dented
product as the free base (120mg).  LCMS: (FL -A) RI
2.07 [M-NI-Ia.CI1zCH2O+H]' 267. 'H NMR (llde-d3-OD) S
2.85  (2FI, t], 3.55 (2H, t), 5.45 (111, s), 7.33-7A0
(6H, m), 7.58 (Zft d], 795 (214, s). ^VO Y0051O61d63
PCTlG67.IIOJ10175J6J  149 EXAh1PLE 5Q 4- L 4-C ra-
ltea 1 -3- Sid' -1- - l - l - H role By following the
procedure deseribed in Example 8 but suhsklWing
methylumure  5 forpyrralidine, the title compound was
obtained. LChMS: (PS-A2) R, 2.25 [Mt-Hf  366. 'H NM R
(Me-d.3-0D) 8 1.83-1.95 (2H, m), 1.95-2.09 (2H, m),
2.4-2.5 (21f,  m),188-2.97 (2H, m), 3.02 (2H, dd),
352.3.61 (2H, w), 4.02 (111, t), 7.25 (4H, q),  7.32
(2H, d), 7.55 (2H, d), L41 (211, s). EMMpLE S l 10
4_14 f3-Ax 'd' -l-vl-l-l4chloro
ohenvll-amwll-ohemrl1-1H-nvravoln 



By following the procedure dcscribed in Example 8 but
substituting methylamine  for pytrolidinc, the title
compound was obtained. LCIMB: (PS-A2) 1~ 2.18 [M+H]+
352. t H NMR (Medt-OD) 6 2,12-2.25 (2H, m), 3.00 (2H,
t), 3.85-3.98 (SH, m), 15 4.05-4.17 (2H, m), 7.1 S
(2H, d), 7.19 (411, s), 7.45 {211, d), 7.83 (2H. s).
EXAMPLE 52 Methyl- (3-naph1haian
22_VL3-[4{lfipymo(-4-vI1- 1 MviI geomVl}-aminq WO
2005A061J63 PCrIG820041W464  150 By following the
procedure deacnbed in Example 8 but suhsdIuting 4
ebIorophenylmagnesinm bromide for 2-nphthylmognesium
bromide, the We  rompound was aba3iued. LCIMS: (P5-A2)
R, 226 F7vS-rl-1]`342. IH NMR (Me-dj  5 OD) S
2.57-2.70 (2H, ui), 2.70 (3I-I, s), 2.90-3.10 (211.
ot), 4.32 (SI-1, t), 7.40-7.52  (5H, rn), 7.70 (2H,
m). 710-7.90 (4H, m), 8.70 (214, s). X AMPLE 53
imethyl f4 mgtbrlamino-1144 IH-pvraat4-yI)- eavl]
paapY}-nhe  amine 10 By folloaiing the procedure
described ia&xample 8 but substituting 4-
ehlorophenylmagaesiLun bromide
fora(NN-dimethyl)anilinemagpesium bromide,  the title
compound was obtaincd, I.CIMS: (PS-A2) Ri 155 (M+lf
335. 'HN-I  (Me-d3-OD) S 2.46-2.60 (21I m), 2.69 (3H,
s). 2.95 (211, t). 3.27 (614. s), 4.25 (iH,  15 t),
7.45 (2H, d). 7.60-7.72 (6H, m), 8.50 (2H, s).
EXAMPLF, 5 4-EJwco-plmnv1E3-14-(1H
ovrazot~y)-p~eny11-nrooyl)-mc:hy]-amiiw -------
------- --------- 3vO 20051061.163 PCTIfB200JI0t15J6J
I H By following the pmcodum described is Esmiple S
but substitultng4- 



chlomphenylmagnesium bromide for
4-flnpsopheaylmagnesium bromide, the title  compound
was obtained. LClMS: (PS-A2) P, 2.05 [A4+H?310. uH
NMIL Me-d4 5 OD) ,S 2.40-2.55 (21-1, d), 2.70 (3H, s),
2.40.3.0 (2g m), 4,12 (1H, t), 7.05 (214, t),
7.32-7.40 (4R, m),1.63 (21, d), 8.33 (2H, s). 55  CAB
4-(4-E4-r4=Chiosv-phcavl)-pipedga-
-,~ll:phenvll-lH-pymmle-3-wrbonMie  ^ Cl I ~ N 10
Following the procedure of 8xample 1 bur using
4-(4Chlomphsnyl)4f4-(4.4,5,5
teiramelby1(1,3,2]dioxaboroIan-2-yl)-phenyl]-piperidin
e insl=d of 4-(4,45,5-
mtrometh$-1,3,2-dioxahorolmt-2_yI)-lH-pyrazole and
4-bromo1H-pyrazole-3- carbunitrile Steed of
2-(4-chlomphenyl)-2-phenyleihylamiae hydrochloride
gave  the like compound LCIMS: (PS-A2) R, 2.22
[M+13+363, uH NMR Me-J3-OD) 6 15 2.52-2.70 (4d, m),
3.1 U-3.20 (4H, m), 7.25 (4H, s), 7.37 (2H, d), 7.58
(2H, d), 8.02  (114, 8). x WLU 56 4P n 1 3 lH- lv I-l
lam(na 9 wo 2005rn61J63 PCTicBaaoun I5I64  t32 01' {
By following the pmcedure described in Example 8 but
substituGug 4 chloropheny1magnesium bromide %r 1-ph
enyimsgiwsjum bromide and  rnethyInine for ammonia Bra
tide compound was obtained. LCIMS: (PS-A2) Rr 5 2:29
[M+0]` 370.34. 1H HMR (Ivle-dr-OD) S 2.3 8-2.46 (2H,
rn), 2.85-292 (2H, t),  



4,03-4.10 (114, t), 6.94.7.0 (49 d), 7.08-7.14 (1H,
t), 730.7.34 (SFI, m), 7.55-7.58  (213, d), 7,90-7.97
(2x, br s), 8.54-3.60 (IH, hr s). a  I
1lC4~'hlorg-phen~ll-i4-l1H-o~rawl~-vllJeheny_l]
_mc~hvl}_~~ 10 By Following the procedure described in
Example I buc strbsliftdag 2-(4-
chlorophenyl)-2-phenylethylamine hydrochloride for
1-(4,4'-dichorc-benrhy&71)- piperazme gave the title
cc mipotmd. LC/MS (PS-B3) R1 2.82 [M-FIr 351.27. rH
NMI& (Meld-OD) 6 3.0-3.25 (41i, m), 3.45-3.65 (41-1,
m), 5.05-5.25 (11-1, br s), 15 7.40-750 (2H, d),
7.65-7.S3 (6H, m), 8AS (2H, s).  EXAMPLE 58 l A3e -0
[phpayt-f4-(tH avrszoJ-4-yl)
mhenvll-rnelhylI-r1.41diazen ne } I WO 204)5/061463
PCTIGB2004100s164  M N.J  Ir By following the
procedure described in Example 1 but sabstitu fng 2
(4- cblomphenyl)-2-phenylet6ylamine hydroebloride ft
I-[g-chlorodiphcnylmelhyq,
4-methyl-1,4-diazacyclohepb=e dihydrochlatide gave the
title compound- LCIMS; 5 (PS-33) R, 2.85 (M+Hf 347.18.
1H NMR (Ma-d,-OD) S 2.25L2,60 (2H br m),  3.00 (3H,
s), 3.404.18 (8H, br m), 5.78 (1I3 s), 7.40-7.48 (11H,
m), 7A9-7.55 {7H,  t], 7.75-7.50 (2H, d), 7.82-7.98
(41, m), 8.32 (2H, s) EXAMPLE 59
(3-(3-Chlaro-phenoxY)-3-[4
f1H-Mn21-0Y_1}=P~arS1?LoJ~vL-me 1- mi e  10 594,_1
(4_Brorao-phenyl} 3 chloro ~aonn-l al 



(13MCcd_C4em,2004,47,3924-3926) f  a ~ rn a or  To a
salutioa of Z{4-Bramo-phenyI}3-ch[am-propan-l-ono (I
v, 4.04mmo1} in tattahydxofuran (9m1) and wafer
(058ml) was added sodium borohydride (0- 6g, IL  15
4.28mmo1). The reaction mixture was stirred at
roomtemperanire for 2 [ours, quenched wi0: careful
addition ofvrster and extracted with ethyl acetata_
The  organic layers were separated, dried (NW 04).
6ltcred ~md concentrated to afford  the tide compound,
which was used in The next step withour
fwtherpurifieation.  LCIM3, (PS-A2) Ri 3.07 [M+H3' No
Ionization 20 $9B.134
Bromo-theory}3-f3-chlo3aphenoxvkmnnl]~hlori e WO
100510614G1 PCTIGB200JIOOSI61 f  154 HD G C1~p G  E
3-Chloropheno[ was ruled with i-(4-Bromo-phenyl) 33
orwpmpau L-ol  following the procedure set out in
xample 486 to give the title cnmponi4 which  was used
in the new step without Llrrdrer purification S 59C
[3{4 Dromagherrv1~31.3
chloro-ehenmry~pnRvll-meltrvl:Rmine  p 0 F3  Ur A
solution of 3 (4$mmn-phonyl)
3(3~hloro-pheaoxy}propyi]chloride in 3345  methyleminc
in ethanol (4ml) was heated in a CRM microwave at 100C
for 3 (minutes using 5O W power. Solvent was removed
and the erode ptcduct was TO pra-tfted over Phenomenex
Shata_SCX ion exchange column eluting with methanol
followed by 2N ammonia in methanol. The product was
pnd&ed by column  chromatography (SiO eluting with
dichlaroruethaae to dichlotomethane:  melhazrol:
acetic acid: water (90:183..-2) using the SP4 biotaga
to afford the title  



compound- LGMS: (PS-B3) Rr 3,42 [M+llf 356.19. 15
59PL3-(3Chlaro-phenoxy)j-f4-L4-er}-ghe  amine r  r
[3-(4-Bromwphenyl}3-(3-chkzo-pheua)q)
Fopyll-melhyl-amine was reae{ed with
4-(4,4,5,5-teuamethyJ1,3,2-dioxaborolen-2-y1>.IH
pyrazole following the wl-t 2005 061463 PCT/C.axoGlmn5
A64 155  procedure set out in Example 1 to give the
drle compound. LCIMS: (PS-$3) Ri 2.80  [M+H]' 34216.
lH NMR (Me-d1-OD) 3 2.19-2.30 (1 H. m), 2.3U-2.45 (1H,
m),  2.7E (311, s), 3.10-328 (2H, m), 5A0-5.47 ([H,
nx), 6,80-6,88 (1Hd), 6.88-6.94  (111, d), 6.96 (IH,
a), 7.15-7,20 (1H, t), 7,38-7.45 (2FL d), 7.57.7.65
(21d, d), 738 5 (2FL s).  EXAMPLE 60 Methyl- (2-phe
wI- [6-CIH-pvtaaal -Y1}nyndin 3ki]-e hull _emina  0A.
6-(3-Methyl-) -hityl-1 Hpyraznl4vI)-nicot noniWlc SOH
-X -r 10 To a solution of 6-Chloro-niooduonitnfe (02g,
3,49mmol) and 3-methyl-l-t ityl- 1H-pymzole-4-boronic
acid+ (OSg, 1.36mmol) in ethylene glycol dimethyl
ether  (3m1), was added sodium carbonate (0.36g,
7.39mmol) in water (F,5ml). The  reaction mixttnc was
degassed with nitmgcnbefore addition of
te7ekis(triphenylphosphine)palladium (0) and then
heated in a CEM microwave al 15 135C for 39minutea
(SOW power). Reaconpartitioned betweenwarcr and ethyl
acetate, aguwus basifed with 2NNa013, organic exhacts
were combined, dried  (MgSO4) and solvent removed.
Crudeproduct suspended in small volume of  methanol,
white precipitate Filtered to afford the dtle compotmd
(0.72g, 531A yield},  



LC(MS: (PS-A2) i 4.52 (M+Hf 42724. 20 This starting
material cm be made by the method described
inEPI382603AI  60B. -methyl metharwne wo 20051(16 ta63
PCCIG82004Nlntl64  156 I H  To a solution of
6-(3-Mezhyl-l-tntyl-[H-pyxawl-4-yl)-aica[inonitrile(0,
5g,  LI7mmol) in dry tetrehydrofurea (4m1) was added
4-cblorobenze emagaesium  bromide (1.52m1, 1.52mmol,
]Min diethyl ether), t'ke maction mixture was stirred
5 render nittogen for 16hours. The rem: Lim way
quenched to below pH 2 by the  addition of 2W HCi and
stirred for Moor. Then adjusted to pII 8 with
salzraled  sodiumbicarlwnate and extracted wilhethyl
acetate. Organic extrscls were  commaed, dried
(Mg504), solvent removed and residuepurifed by column
chromatography (SiO2), eluting with petrol to ethyl
nuclale- petroleum ether (15:85) 10 to yield the title
compound (0,49mg, 77% yield). LCJMS: (PS-A2) Rr 4.45
[M+13)*  540.30, 542.28. 60C - ~2-f4 Chloro
phenvl7-~f6 f3-melhvl-i-a tvl-lH p}raaQj~ vil pyriA~z
3-r12- vin l -rnelhrl-[] nhenyi eI1w]~arnine -Id o 15
n-Butyliithium (0.47m1, Q.76mmol, 1.6M inFlexanes) was
added dropwise to a  solution of (R)
(Diphenyl-phosphm.oy[methyl)methy[-(I-phenyl-ethyl)-am
ir   (0.18g, 0.Slmmol) in dry letrahydrof rran (9ml)
at-15C. After 15minutes a  solution of
(4-Chloro-pheayl)-[6
(3-methyl-l-lrityl-iH-pyrszal-yl)-pyridur-3-yl]-
methanone (014g, 0.25mmoO in tetrahydmfuran (0.9m1)
was added and the WO 20031{}61-163 PCTIGB2004MJS461
157 



reaction mixture was stirred for afurOrer 30minrdes
at--IBC before warming to  roomlemperautre over Iheur.
The reaction mixture was quenched with water,
extracted with diethyl ether, organic extracts were
combined, dried (MgSO4) and  concentrated to afford
Lhe idle compound, which was used in [be next Step
without  5 further purifiralion. " This starting
marerlal car be made by the method d ascribed in
Tetrahedron  Asymmetry, 2003, 14, 1309-1316, 0D. Me 1-
2 hen -2- fi- 1H- 4 l - d -3vL 10 To asolation of
[2-{4Chloto-p}teuyl)-2-L6-(3-methyl-l-trLtyl-IH-pyrexo
i-4_y^1)-
pyndia-3-yl]-vinyll-methy]-(1-phenyl-ethyl)-emiAr in
ethanol was added  palladium, LO wt. % on activated
carbon and theze3etfonmixmns was subjected to a
hydrogen atmosphere for 17itouzm The mixture was
filtered through Cclite(r), the  motber liquor was
concentrated, the residue was pudFwd by column 15
ckornatograplty (Sj02), elating with dlchleromethene;
methanol: acetic acid: water  (240:20:3:2) co
dichtorametbane; methanol: acetic acid: water (90;11:3
1) to afford  the tiUe compound. LCJMS: (PS-A2) R,
1.59 (M+Hf 293.1 S. tH NMB. (Mo-d3 U D) 8 2.35 (3g s),
2.40 (311, s), 3.25 (211, s). 4,15-4.20 (114. t),
7.10-7.18 (1H, m),  7.25 (41-1, m), 7.45 (1 IL d),
7.67 (1H, dd).7.80 (1 FT, s), 8.38 (lliL s). 20
EXAMPLE 61 M411_-[9-Cldot~o ty ]]
imldaxoi-l-vl-arouvll-nhenvl]-IH-vyrazok {  61A ]
(4Bwmo-yheml)imidaznlf-yl-prooara-Ib[ WO 2003I061463
PCTICB20019115164  Lad {  HO HO or Or A solution of
1{4-Brame-phenyl)-3-chloro-pmpnn-l-oL" (1.5g. 6.01
mraul) and  imidaaple (1.23g, IS.03mwo1) in
dimcthylfonnarnide (ISml) was heated at 100C  



for 18hrs thenparriitionedbetween water and ethyl
acetate. The organic extract 5 were combined, dried
(MgS04). filtered, concentrated and purified by column
chromatography (310:), eliding withmehinoi:
dichloromerlnne (2.98) to met aael! dicMmomethaae
(6:94) to afford the title compound (0,75g. 44%
yield),  LCJMS: (PS-B3) Rr 2.48 [M+Hl+281.14.253.11.
This starting material can be made by the method
described in Example 43A.  10 5117.1 L3
(4-Hmrgphenyl)-3-r4-cliloro-pheny]Zpmovi7-lH-imidawle
tie r~ i H~ If`  ~ ~ l Chlorebenzene (Sml) was reacted
wllh 1-(4-Bromo-phenyl)-3-imidaaoL-L-yI- propan d-oi
(0.4lmg, 1.46mmul) following the procedure set out in
Example 428  co give tfhe title compound (037g.
67%yieid). LCIMS: (PS-A2) R, 2.40 [M4-Flr  15
115,16,377-17. 67 C.4-l4 Ci-[4~hlcio nhenyl7-3C. -1
~ol-l-yl-pronyll-nlrenyll
~~oiel-yi-provyll-vhenyll-l~~oie or -N ------------- -
- ------ WO2O4P /G6W63 Pc710112001m05464  139
1-(3-(4-Bromo-phenyl)-3-(4-chum-phenyl)
Propyl]-Ilf-imidezolc wag tended with
4(4,4.5,5tetmmethyl-1,3,2-dioxahoraLm 2-yI
-IH-pyraxotc following the  procedure. set out in
Example Ito give the title compound- LCJMS: (PS-A2)
Iil 2.21  [M+Hj* 363.28. 1H NMR (Me- 4-OD) S 2.55-2.70
(2H, m), 3.85-3.95 (IH, m). 5 395-4. i0 (2H, in), 7.05
(1H, s), 7.10-7.60 (9H, m), 7.65 (III, s), 7.96.8,40
(2H, d)_  EAAMPLE52 4f4f3-Imidaaoi-[-vl-i-u hen-oxy--
ogy1)-'PkaA -1H-mra2ole  52A
l-[3-C48xa~r~u3:any1~3-nhcnoxv-otngyf]-Ill-imidawie  H
ao N 



sr  10 $henalwasreactedwith
1-(4-Bromo-pheay1)-3-imideza1-l-yl-propan-l-o1'
following the procedure set out in Example 49B to give
the fide compound  LCJMS: (PS-A2) Rt 2.30 [M+H]*
357.26, 359.27. *This sfmtng material can be made by
the msthod described in Example 471E
628.4f[3-imidawl-l-vll-nhenoxv-nmovF?~beml]-IH-ovraaol
e  Or N_N 15 H
1-[3-(4promo-phenyl)-3-phenoxy-propyi]1H-imidaZole was
reacted with 4- (4,4,5,5-terramaihylI,3,2-dioxeborolan
2-34)-1H-pYcexnla following tits procedure  sct out in
Example Ito give the title compou d. LC/MS: (PS-A2) Rr
2.05 [M+H]'  34530. 'H NMR (Me-dtOD) S 230-2.55 (21-1,
m), 4.25-IA5 (2H, m), 5.10-5.15 WO 2A1p5/1P61-16] 160
PCT/C670O4Ii105J6J  (1H, m), 6.8O-6J0 (3H, m), 7.10
(1H, s), 7.15-7.20 (2Id, t), 7.25 (11-L s}, 7.35-7.40
(2H, d), 7.55-7.60 (21-L d), 7.65 (1K s), 7.95 (2H,
s). 4  EXAMPLE 44444_f1FI-Pmxal-0-Yl) Ph5RYi(
FnY~}~nai  iNH  5 ~_N By following the procedure
described in Examplo 14 but substituting chiorobenzeue
for phenol wing nitrobcn2cnc as the solven5 the 01Ie
compound was obtained. LC sfS_ (PS-A3) RR 5.07 (M+I-q`
320. 1H NMR (d6-DMSO) S 7.97 (2H, s), 7.49  VEL d),
7.25 (21I, d), 7.10 (2[I d), 6.68 {2II, d}, 2.840 (44
bs}, 2.376 (q II, bs).  10 EXAMPLE 64 - -0-C am- hen -
FI- of-0- - e -mall 11- i By following the procedure
described in Example 57, the title compound was
obtained. LCMS: (PS-A3) R, 6.38 [M+Hr 319. 1HNMR (Mo
ad -OD) S 8.53 (21-1,  



15 s), 7.90 (2H, Cl). 7.83 (211, d), 7.71 911, d),
7.40-7.30 (31-L, m), 5.70 (1H, s), 3.6g (4H, ba),
3.51-3.48 (411, m}_ J  EN6WLR 65 (2-(4
=FitcomphM11-2-[MIIH-pytaaoI~-vl]
ohenvl]~lhY?]_pietYI~mi ee 65A. 244 Bmmc a l - Dora-
u~rbamic acid a 1 ester I WO 7!10.3/1161 d63
PCTIG67.a[NA105l6!  161 v  on I g  or To a soluion of
3(4-tTuoropleayl)-3-(4-btomophenyl)propionic acid'
(1.Og,  3_09mmol) in acetone (4ml) at 0C was
sequentially added uricthylamine (561u1,  402 mmol) in
acetone (1.6m1) and ethyl chloroformam (443u1,
4.64mmol) in 5 acetone-(1.6m1). The reaction was
allowed to warm to room lempcrstncc, stirred for  30
minutes before cooling again toot and sodium azide
(402mg 6_1Oramoi') in  water (1.6m1) was added. The
resultant brown solution was stirred for 45 minutes
before addition ofvrater (I Oral) and diethyl ether
(IOml)_ The agexous layer was  separated and extracted
further with ethyl acetate (I0ml)_ The combined
organic 10 liquors were wasbedwith saturated brine,
dried (MgSO4) and concentrating in  vacua. The residue
was dissolved in anhydrous toluene (12ad) before
addition of  beuzyl alcohol (567u1, 9.27mmol) and
heating to 80C for 40 minutes, The reaction  was
allowed to cool to room tanlperatum before addition of
ethyt acetate (50M1)  end sahuared sodium bicarbonate
(504. Thee separaled rn;c liquors were and 15 washed
with farther bicarbonate selulion (5{hnl),
hydrochloric acid (N, l Opml)  and sahiraled brine
(50m1) before drying (MgS01) and concentraing in
vacua. The  residue was purified by column
chromatography (S1O2), eh g with ethyl acetatel  



petrol (5;95) gradient to (15:65) to afford the tine
compound (594mg, 45%).  LC/MS: (PS-A2) Rt 3.1S No
Ionisation 20 4 This starting material can be made by
the method described in Example SA to 8C,
substituting 4-chlarvphenylnwgnesium bromide for
4-tluerophenylmagxstum  bromide 65B. {2 (4-Fluora phe
iyfr2 S4SLFI ovsswl4.vi}pheuvil-ethvll-carbamic nerd
brnrvi ees er 1 I ----------- WO 20051061163
PCTIGU2OO4XO.46-l  162  r4
[2-(4--Hroma-phenyl)-2-(4-Huorwphenyl)-ethyl]-earbamie
acid benxyl ester was rewt d with
4(4,4,5,5-Eetramet1ryS-1, 3,2-dioxabomtan-2-yl)-I
H-pyraxola fallowing d  the procedure set out in
Example 1 to give the title compound I,C/MB: (PS-A2)
Rs 5 320 [M-*I 416. 65C_ ~214~ phenvll 2
{pvraaoI~yI]phen~ll-edrvtl-maihpl=am n~  Lithium
alununium hydride {5.3201, 5.3Ommol, 1M in
tcuahydrofuran) was slowly  added to
{2-(4-Fluoro-phenyl)-2-[4-{IR-pynzoi4-y!)-ghenyl)-eth}
il-c wnhic 1 D acid benzyl ester (439mg, 1,06mmol) in
letnhydrofiura i (5m1) et 0C under  nitrogen. The
reaction mixture was allowed to warm to room
temperature, shied  for 51 hours and qumehed with
water (5m1), agneou9 sodium hydroxide [2N. Su11)  and
ethyl acetnre (IOmi). The aqueous layer was sepasled,
extracted with ethyl  acetate (2X2Oml). The combined
olgarric liquors were washed with sahuated 15 aqueous
brine then dried (MgS04) and concentrated in vacua.
The residue was  purified by column chromulagruphy
(SiN, eluting with dichlaromelhaae:  methanol: aceFic
acid: water (720:153.2) gradient In (90:18:3:2) to
afford the 6lle  



compound, which was subsequently converted to the
hydmcblorida salt (100mg,  32%), W?4S_ (PS-A2) Rt 1.87
[M+1TJ+2g5. tH NMR (Me-d3-OD) S 8,20 (21-1, s), 20 767
(211, d), 7.34-7.29 (4111, m), 7.02 (21-1, E), 4.32
(11-I, 0.3.67 (2H, d), 2,65 (311,  s). WO
2003/1161-163 PCTICB200.tfoo5.164  163  EXAMELEfib 7
3-Chl~ phenyl F4l ml 4yllnfnemll-etirvll melhvi-anine
r~-w  By following the procedure described in Example
65 but substituong 4 5 duompheny1utsgncsi bromida for
3-chlomphenylmagnesium bromide lho lido  compound was
obtained LC/MS: (PS-A3) R, 4.92 [M+W 312. 11-1 NMR
(Me-di- OD) S S.50 (211 s), 7.53 (211, d), 7.39 (21-1,
d), 7.34 (114, s% 730-7.20 (311, m), 4.40  (1 ii, L),
3.70 (211, d), 2.65 (313, s). BXMwIEJ E fi7 10
4442-Metlwxy~rthoxVl-phrnvll-4-[4-(1I3-pyrnapl
A)nhenyl]-nioeridiste  67Abutyl 4-f4 Brane=~beavl) 4
f4-hvdroxv-ufleav[] piQeridina_1_cyrl~oxwlic enid
tert- esl & 01 By Following the procedure described in
Example 47B bun substituting 4-f 1-(4 R  15 Stump
phenyl)-2-nnelhyl3mino-ethyl]phenol for 4-
[4{Bsomo-pben yl)-piperidin 4-yi]-phenol' the tide
compound was obmined. 'HNMR (d6-DMSO) S 7.45 (21-4
d), 725 (2H, d), 7.11 (2,13, d), 6.69 (2H, d),
335-3.18 (4H, m), 231-2.20 (4F1, m),  1,38 (9H, s). *
This starting material can be made by the method
described in Example 63 I wo zoos 061dr3 er.
r~caannsmn5-16.1 `  



to' 67D. 4-(4-13romo-nhenvll-4-
j4-f2-methoav-~,ihoxvl-nhemffl-oioeridi~l  carboxylic
acid ter4hut'( ester ~ + ~~ -ago I nrxa~ & fI  A
sohutioa of 4-(4-33ramo-phenyl) 4-(4hydroxy-pbenyl .
piperidine-S-rarbexylic 5 acid tcrt--butyl ester
(100mg, 0-23mmo1), 2-bromoethyl methylether (20(M) and
potassium carbonate (64mg, 0.46mmoi) in
dimethylfotmamide (2ml) was heated in  aCEM Explorer
microwave to 50C fat 30 minutes using 50 warts power.
The  teactzoawas poured into sodium hydroxide (2N,
4ud), stimed for 5 ninnies then  extracted inro ethyl
acetare (2x3 Dim[). The combincd organic liquors wcre
dried 10 (MgSOq), concentrated and the residue was
punned by column chromatography  (SiO2). eiizthg with
ethyl acetate/ petrol (25:75) gradient to (5050) to
afford the  title compound (82mg). LCMS: (Ps-A2) Rr
4.00 [M+EJe 490,  67C. 4-fMf2-Methoxy~thoxy)-nhen
-4-[~1H-gysazol~vll- h n I- i ndine '  P~Y]2pc - r  n
1 xo7 & N-N 15 4-(4ammo-phenyl)
A-[4-{2-merhoxy-ethoxy}phenyl]-piperidine-I-carboxylic
acid  terr butyl ester was reacted with
4.(4,4,5,5-tcttaraethyl-1,3.2-dioxabomian-2-yl)IF{-
pyrazale fallowing the procedure set out in i?xample
1, substituting tetridds  triphenylphosphine palladium
(0) as euttlyst, he tide compound was obtained.
LCIMS: (PS-A2) Rt 3.27 [A2-1-M' 478. 20
67fJ_4-[4[2,9ethoxv-ethoxft phenyll~-fd fiH-mra
nl-0--y~.}nheryi]-rinerid ne r  i I 



WO I NIS1061463 PCTIG82004MOS464  165 ~o~~sa ~ l ~o~vo
I ^7~ an  rl TriEaoroacetic acid (Ind) was added to a
solution of 4-14 (Z-14Tethoay-ethoxy)-
pbenyi]-4-[4-(113 p}zezoi-4-yl)-phenyl]-piperidine
(87mg) in dicNorvmedmnc  (lml). After 30 minutes at
mom tempet-4Uze, the reaction was eonoenhatcd Tbc 5
residue was dissolved in ethyl ac c1aIe then extracted
into hydrochloric acid (?N,  2x2Oml). The combined
aqueous f=lions were washed with elhyi acetate then
basifed (2N NaOR) bcferc back-exhaction into ethyl
acetate (2x26m1). The  combined organic 1igeots were
washed with saturated brine solution then dried
(Mg504) and concentrated to yield to title compound
(66rag). LCMS: (PS-Al) R1 10 6.08 [M+13]` 378. tH NMR
(Me-6-OD) t 7.92 (2EL, s), 7.51 (IH, d), 7.31(2H. d),
7.25 (2H, c  6.89 (2H, d), 4, L3 (211, t), 3.73 (lg
r), 3A2 (3H, s), 294 (4H, bs),  2.44 (4H, Ls). FCAhfP?
E 68 4 (4 (3-Melhaxv-oropoYy}pbeirrl] 4 to
{iH-nvra7nl~ vl~nhenyl)_pigeridine  15 mmw i 1 4 3-m
xv n F-' 'dio -i- carboxvlie acid_te[r--butyl ester d~
- Tasyt chioiide (572mg.3.0aaaol) was added ro o
solution of 3-rnethoxyprvpanol (191u1, 2.9mmol) in
pyridine (I ml). This was stirred at ream temperature
for 5.5 1  4 WO 2(0.5A06146] PCT/G620041005444 166 313
hours then diluted with ethyl acetate (20m1) and
washed withhydrocb%oric acid 



(2N, 3xlthnl) and satunued brine (10m1). The liquors
were dried (MgSOq) and  concentrated to furnish a
colourless oil (600mg). This oil was dissolved in
dmlethylformumide (2ml) and to this solution was added
ptasslum carbonate 5 (64mg, 0.46mmol)
and4-(4-Bromo-phenyt)-4{4-hydm9y-phcuyl)piperidinc-l-
carboxylic acid tent-butyl ester" (1 OOmg, 0.23Immol).
The resultant mixture was  stirred at 1OOC far 4
hours. Once cooled, warn (20ml) was added and The
mixture  was extracted with ethyl acetate (3x10m1).
The combined organic liquors were  washed with brine
(tOml) before drying (MgSO4) and concentrating. The
residue 10 was puri.5 ed by column chromatography
(SiOO), eluting with a gradient from 10- 20% ethyl
acetard petrol to Famish the title compound n a
colourless oil (13 1mg).  LCMS: RT 420 [M+FW 504. This
starring material can be made by the method described
in Example 67A  FSHR j3-MethQxy-trapxyl A ehtYS] 4
jA-flH-nyr~axo1~1w11 phznylT-eieeridine  15 By
following thepivecdure dcscribed in Example 67C and
67D but substituting 4- {4 Emma phenyl) [4 (2-methoxy
hoxY}I Yl] PiPerid ]t rboxylic acid  tea-buuyl esrmr
fbi
4-(4-Bwmo-phcnyt)-4-[4-(3-melhoxy-propoxy)-phenyJ]-
pipetidine-lrarbwglic acid tort-butyl ester the tide
compound was obtained 20 LCMS: Rr 6.65 [M+f1]` 3992,
914 NMR (Me-d3-OD) 6 7.94 (2H, s), 7.57 (21-1, d),
7.34 (2H, d), 721(214, d), 6.91 (2FI, d), 4.04 (214,
L), 3.56 (214, (), 3.34-3.33 (51-1,  m), 3.24-3.22
(414, tn), 2.67-2,66 (414, m) EMAMPLE69  3-(3
4_lDich~oaa nh ur v1i 314 f Ilf-pyrexol-0 y~; phenv -
moionamide I WO 20I51K1463 PCTIG-20i1JltI0SJ6;  167
CA NFS 



By following the procedure described in Example 9A and
9B but substituting 3,4- difuoaopheny1maguesium
bromide for 3,44chlorophenylmagnesiunt bromide, the
title compound was obtained. LC1M3: (PS-A3) R, 9.82
[M+H]` 360.14, 362.12. 5 t1I NM (Me-d7-OD) S 2.90-3.00
(2H, d), 4.50-4.60 (11-L t), 7.10-7.30 (314, m),
7-4f]-7.45 (2H, d), 7.50-7.55 7.85-8.05 (2H, br s).
EXAMPLE 70 2m4-(2 k-
ylamino-l-[4{IH-pyrazal-4-yfltheml]-ethyl}-vhenorcv}-
is^oicotlnarnide 10 fly following She procedure
dcaccibed iaExample 47, bat subsfituliag 2-
chloropyrazine for 2-chloro-4-cyanopyridinc, the title
compound was obtain .  LOMS: (Pirl33) RR 227 [M+H]'
414. 'H NMR (Me-dr-0A) 8 2.45 (313, s), 3.55  (1H,
dd), 3.65 (1H, dd), 4.25 (1H, t), 7.10 (213, d),
7.30-7.38 (3H, m), 7A0 15 7.4S (1H, d), 7.56 (2H, d),
7.95 (2H, s). 8.22 (1H, d).  EXAMPLE 71
d2-l4-Ch2oro-nhe^nxyl-2-f4 (I
H-nvraml~-vil-^benyil-crtn';1-methyl-amine 11 wD
2005/0;1163 Pf.TIGB200JIMrSI64 168 i  By following the
procedure desrn'bed inExample 48, but substituting
phenol for d- thlorophenol, the hUe compomd was
obtained LGMS. (PS-A3) R, 2.29 [M- CIPho#HV a 1FI NMR
(Me-d,-OD) S 250 (31-I, s), 2.96 (II3, dd}, 3.;0 (lH,
dd), 5 5.35 (LH, dd), 6.89 (211, d), 7.17(21 , d),
7,44 (2H, d), 7.57 (211, d), 7,93 (211, s),
~L-(phglye}2-f4{11~pyrawi~vil-phenvFT-echvlamins}_-prc
pan_1-ol  -H By following the procedure described in
Example 20 but substituting 10 dimethylamine for
3-aminoptopaa-lro] the tifte compound was obtained.
LC(MS:  (PS-A2) R.12.05 [M+II]' 356. tH NMR (Me-dy-OD)
S 1,87 (2I.1; quintet), 1.98  



(AcOl, s), 3-23 (2H, t), 3.68 (2Ii, t), 3.75 (2}f dd),
4.4 (IH, t), 7.36 (219, d), 7.4  (4H, s), 7.62 (2H,
d), 7.97 [214 s), P.XA'4PLE 73 15 &12(9cldaro-nhenvl)
-2- f4-(1H-py-ra 1 4_y(Zp -rt 1]- vle_mho not I WO
2005/06146] 1'C71G62UQ4IOO54tU  169  b By following
tha procedure described in Example 20 but substituting
dimethylamiue for 2-aminoethan-1-ol the title compound
was obtaned. LC/MS:  (PS-A2) Rz2.05 (M+H]+342. 1HNMR
(Mi'di-Oll) S 1.98 (4c011, s), 3.10 (2H, 5 s), 3.69
(21L dd), 3.78, (2H, t), 4.39 (113, t),1-3 6 (21t d),
7.38 (413, s), 7.51 (2H, d),  7.97 (2H, s). EXAMPLE.
74 f2~4~h1om-Ph~YI]-2-I4-L.l1~-IIYf~~
1-ohenpl]_ctbv~~clmm~~rlmeitvl- smine rft~v  10 By
following the procedure described in Fxampiu 20 but
substituting  dlmethylaudne fee cyclopropylmerhyhamine
the title compound was obtained.  LCIMS: (PS-A2) H4
2.21 [M4H 352. 'HNMR (Made-0II) 5 -0.4-0.3 (311, m),
0.35-0.40 (211, m), 0.73-0.87 (11-1, m), 2.42 (211,
d), 3.15-3.25 (2H, m), 4,11 (1 H, c), y  15 7,16-7.27
(6H, rn), 7.45 7.82, e  1 WO Mn "61463 rcTresxnM~nna.~
r.l  



170 EXAMPLE 75 Methvl_f244411HH- zo] l-vI]-phen31-2-!
yy idin-5-y_l-Bkyer I ethyl].. e H  Q ~ I f ~ I By
following the procedure described in Example 1 but
substituting 4-(4,4,5,5- 5 let
-amethyi-1,3,2-dioxaboro lap-2-yJ)-1H-pyramle for
3-(4,4,5,5-Tatramethyl-
[132]dioxaborclan-2-yl)-pyridinesadcoupling to
(2-(4-Cbloto-phenyl)-2-[4-(1R-
pymzal4-yl)-phenyl]-clbylj.methyl_amiae', tho title
compound was obtained,  LCVMS: (PS-E3) Ri 2.42 [M+H]*
355. 'H NMR Me-d3-OD) 6 1.94 (dcOI1; s),  2,72 (314,
s), 3.73 (2EI, d), 4.46 (114, t), 7.41 (214. d},
7.51-7.56 (314, m), 7.63 (21-1, 10 d), 7.70 (214, d),
7.96 (2H, s), 6.10 (1 H, dt), 9.53 (114, dd), 8,80
(111, d). This startingmalrrial can be made by lino
method discribed in Example 2i_  EXAMPLE 76 4-
[3-Met3lamino-144-(1- .. a111-v hrnyi]-~rapyII}-phenol
tic 15 Ely following the ptooedure described in
Example 8 but substituting 4- chlorophenylmaguesium
bromide for 4-anisyIazagnesium browide, the title
compound caa be obtained LC/MS: (PS-A2) Ito 1.82 [M+Mf
308. 'H N MR 44l:.  di-OD) S 192 (AcGW s), 2.34-2.43
(214 m), 2.64 (314, s), 2.86-2.92 (2FI m). 3.96  (I FL
t), 6.75 (2H, d), 7.13 (211.4 7.29 (211, d), 7.52
(214, d), 7.93 (2K d). WA 2005OD6I I63
PCTJGB2004IOOS-I61  171  EXAMPLE 77
j4-Mathoxyohcnvll3-14~iH-nvmzol~vl uhenYllpTSpyiamine
I  By following the procedure described in Example 3
but substituting 4 



5 ehloruphenylmagaesium bromide for 4-smisylmagnesiumm
bromide and methylamrne  for ammonia (2M in methanol),
the title compound was obLdRed. LCIMS: (PS-A2)  R,
i.A2 [M+1l)" 30& IH1ZUiIlt (Me-d3-DD) S 2.23-232 (2H,
m), 2.74(213, dd),  3.65 (3fL s), 3.89 (1F1, t), 6.77
(214, d), 7.1 I (2H, s), 7.17(213, d), 7.41 (2H, d),
7.71  (2H, s), 8.41 (HCOjH, br s). 10 EXAMPLE 7A 4 4-C
o- v - 4 l-l F1- I-4- I hum l i ine  76A-
4-f4-Chleranheavll-4-[44-
3-methYEl4itvl-iH-nvrarol-4--vl)-ohenvII- rinendine CI
3  CI NN CI NC_g.OH  Tr JI-N  Hr Tt  15
4-(4-bromo-phenyl)-4-(4 -chlom-phenyl)-piperidine
hydrochloride was reacted with '  3-methyl-l
-b-ityl-lH-pyraw te-4-bctonic acid* following the
procedwe set out in Example 1, but using
tetrakis(triplreaylphosphlne) palladium (0) as the
catalyst to  give the tide compound. LCIMS: (PS-B3) R,
2.78 mirk [M+Hj+594. This starting material can be
made by the method deembed inEP13M2603 p1  1 wa
2M"0.963 172 PC1YGBIOOJIOUGJ N  -0- 4 -meth 1-IH- 11-
-hen 1 - ' eri 'ne  783.444- QLoro-phggy C W1 



q~q  r d  W H N-H Tr  A suspension of
4-(4-chloro-phenyl)#[4-(3-meshyl-1-h-ityl-IH-pyraxol-4
-yl)- phcnylj-piperidine (17Smg, O,30mmoi) in SN
hydrochloric acid (SmL). THE (SmL) 5 andmelhanol (SmL)
was stirred for 140 minutes. The organic solvesrts
were  removed in vacua then the resulting solution was
diluted with 2NHCI and washed  with ether. The aqueous
phase was basi[ed by addition of sodiwu hydroxide
pellets  then exbroctMd with edzyl acetate- This
organic extract was washed with brine, dried  (MgSOi),
filtered and concentrated to give areddue which wea
purified by column 10 chromatography (SiRA), elating
with a gradient of 2M ammonia in methanol (5% to
7.5%) and dichioromednane. The product was fwther
purified by preparative HPLC  to give the rifle
compound which was couvetted W its dihydrochloride
salt (84mg,  809x); LCMS (PS-A3) R& 6.g6 min [M+H 352-
'Fi NMR (Me-di-OD) 8 2.55 (314,  s), 2.70-2.75 (4H,
m), 3-22-327 (4H, m), 7.35.7.41 (41.1, m), 7.47-7.54
(4H, m), 15 1332 (2H, s).  EEXAMPLE 79
2-(4-Chlam-ohenvI -2.14-f [Ii
awgl-4-v~nhenyThmorphohne  79A.2 (4 Chloro nhenrl}~~4
iu ~hcgY axirane Ll cl  V t I I WO 2 0 0 58 61441
PCT/Ga2001mns464  173 Sodium hydride (60% dispe,sion
in oil, 128Tng, 32mmol) was p$aoed underNi Chen  DMLSO
(5utL) was added Trimethylsulfbn um iodide (0,668,
32mmol) wm added  



as a solid after 15 mki_ fu [lowed after a 17rrther 30
min by (4-chloro-phenyl)-(4- iodo-phenyl)-methwane,
The mixture was stirred at Max Lempemune for 24 hours
5 then diluted with ethyl acaawe and washed with 12
wieTfbrine, mater and brine  (x2). The organic phase
was dried (WSW, flWred and conrentrnled to give ibe
We eoutpound (1.01g, 97%), which was used without
flutter purifxr on. LCMS  (PS-A2) RI 4.07 nria [11
F11. 355. pro- ea 2- -h tannin -1 4-iodo- hen l t  CJ
CI ]  10 A solution of
2-(4-chloro-phenyl)-2-(4-iodo-pheayi)-oxuane (0.60g,
1.69mmo1),  ethanolauune (0.5mL, 8.3mmul) and
niethylamine (0SmL, 3.6mmol) is iso- pmpanol (5mL) was
maintained at 50C for 72 howl Then concentrated err
vacua.  The residue was taken up in ethyl acetate and
washed with so lusted potassium 15 carbonate solotiSwa
ter (1:9). The aqueous please was exhactcd a setund
ume with  ethyl acetate. Then the combined extracts
wire washed with brine, dried (MgSO4).  6llered and
concentrated to give the We compound (701mg,
quantitative); LCMS  (PS-A2) Rt 2.29 min [M+}r 418,
[M-I3x0+13)' 400. 79C.244-Chloso-phenyl);2-(4-iodo-p
rYIl morahoIina c CI - I H ..^tt d tJ HH  7. li ] 20 I
WO Z[MI..Fd%1463 Pcr1YdB20041ooSJ64  L74 A solution
otl (4-ci l
co-phenyt}2-(2-hydruxy.ethylamina)-1-(4-undo-phcmrvl}-



ethanni (701 mg, 1.6Smmol) iaDCM (10mL) was treated
wnh concentrated L135t74  (0.1mL, 1.9mmol)_ After 20
hones, another porrioaof H2SD4 (1.0mL, 19mmoi) was
added and the mixture stirred for a further 2 hours.
The mixtae was diluted with 5 ethyl acetate and washed
with Sa~ed potassium carbonate and brine then dried
(A4g804), filtered and concentrated. The rmidae was
pzrifted by column  chromatography (SiOz), eludeg with
0.5% triethyiamine in ethyl aoetatc to afford  the
title compound (290mg, 43%); LCMS (PS-A2) IZ 140 mm
[M+H]` 400 {  79D. 2-(4-ChIura1pheMl)-2I4-0H
-vraxol--v31pbggY1-mo~pFSalinc Gt  NH HH ?  10
2-(4-cMoro-phenyl)-2-(4-iodo-phenyl)-morphotine was
reacted with 4-(4.4,5,5 tetramethyl-1,12-dioxaborolan
2-yl)-l H-pyrazo&e following the procedure set out  in
Example 1, but using letralds(triphenylphasphine)
gaIleditem (0) as the catalyst ro  give the title
compound. LCMS (PS-A3) Rr 6.88 min {M+H]' 340. 'H NMR
(Me 15 d3-01)),S 2.82.88 (2H, m), 3.32.3.36 (!I-L,
ro), 3.45-3,49 (1H, rn). 3.69-3.73(21,  m). 7J] (2H.
d), 7.40 (41L, apparent d), 7.56 (21-L d), 7.92 (2}l,
br.s). EXAMPLE 80 (g {~l4[1H-Pvrol
4VlL-plLeuvl]-nioeridin 4 vl}-phenoxv5 aceric acid and
[4 t  14.54 [IH-Pvrawt~ vl5 nh ll-^ingyid g~
vl3-phea9xv7-acetic acid, nterhvl ester WO 2005/01463
Pcr/GB20041M7.464  175  SOA_ 4 ^- n 1 eri'-4 l - t'c c
EtO2C.O  ElO C O HO NH NMx cl  ~ v f Rr 8r  



Hy allowtng thsprocedure described in Example 428 but
substimring  chlorubenzene ft ethylphenoxyacetate acd
employing nihobenzenc as solvent, tie 5 rifle compound
was obtzined. LCMS (PS-A2) R, 2.37 min [MH]* 418. SOB.
14- 4 4 1H Y 1-4-- - I-' 4 e^ acetic acid d  4 4-f 4-0
H-P 14 1- t eridin 4 1 -acct c acid ester  Novo HO2CVo
Ngozcvo r NHS Cf NH I NH  8r i  N rN  10
[4-[4-(4-bmmo-phenyl)-piperidin-4-yl]-phenoxy}-acetic
acid ethyl ester was  reacted with 4{4,4,5.S
betsamdLy!^1 3 2 dioxabomleo-2 yl)-IH-pyraaole
following  The procedure set out in Fxampie 1, but
using tehakis(tdpl enylphospbine)  palladium (0) as
the catalyst and 1reatiag at 80C for 3O minutra. to
yisld a mixwtrc 15 of the title compounds On work up
the basic aqueous extrad.was neutralised with
hydrochloric acid and exkscled with ethyl acetate
(x2), then these organic extracts  were combined and
washed with brine, dried (MgSOa). filtered and
concentrrted to  give a crude product that was
remystal{ised from water to afford (4-(4-[4-(lI{ py
i-4-yl)-phenyl -piperidin-4-yl}-phertoxy acetic acid
(12mg, 5%); LCMS 20 (PS-A3) R, 5.33 min (M+FTJ* 378.
!HNMR (17MSO-d6) 8 222 226 (4F1, tn), 2.67 WO
20n51fIC1467 PCTIGH209-H1115464  176 171(44, m), 4-65
(211, s) 6.67 (2H, d), 7-11 (211, d), 7.24 C2H, d),
7.46 (2H, d),  7.96 (2H, hr.s). The material which was
not extorted into base was converted on standing is
methanol to a single ri mpound, {4-14(14
pyraaol-4-yl)-phenyl]-piperidin-q-y1}- 5
phcnoxy)-acetic acid, methyi ester- This was purified
byprepaxative 1WLC to 



afford the title compound (18mg, 796); LCMS (PS-A3) Rf
6.13 min [M+fi]+ 392.  'H NMR brie-dr-OD) 6 2a4-245
(4H, m), 287 (4H, appazem t), 3-75 (3H, s), 6-83  (2H,
d), 7-23 (2H, d), 7.26 (2H, d), 7.47 (2H, d), 7.89
(21L s). XAMUE 81 10 4-(4(4{14-PP
i-aaol-4SD-oheovll-niperidjn-4y bcnxonitrilc  1A. 4
Clolora- heavk -4 4-i d hen eridina ' t s  HO N I NH
ct a  by Following the pmcedmc described in Example
424 but st2hstitubng  chlorobenzene for iodobenzene,
the tflie compound was obtained- LCMS (PS-A2)  15 2.68
min (M+H]* 398. S IH. 4 id~4 Chioro-ohescyi_ygiper[di~
4 ~l -6ennonitrilc  t NC  I NH j F1 CI Ct r  A mixure
of 4-(4-ehloro-phenyl)-4-(4-iodo-pbenyI)-piperidine
and copper (1) cyanide is DMF was heated at 140"C mid
er nitrogen for 6 bouts dtea allowed to  20 cool. The
mbdure was dilated with ethyl acetate, washed with a
mixture of conc. t --------- - ----- - - - - - - - - -
- - - WO 20115W1463 PCTIGB20047101MS464 177  ammonia
and brine (kSJ, dried (Mg$04), ltlered and
concentrated to give a residue  wbieh wus pant fly
purMed by colummchrometograPhy (Sidi), eluting with a
gradient of 2M ammonia fnmelbanaL (5% In 10%) and
dichlomntelhane to afford  the ttlle compound (46 mg,
c16%).This was Laken on to ft ncxtreaction withwt 



5 fiathsrpurifcotion. LCMS WS-A2) 14 2,39 min [M-4q-
297.  8~C.,4~- 4-L4-(lH-Pyr_aw[-4~l~phenylj_8c d
4-Vl}-6 n nit<ile  HG NN  L7 9-[4 {4 chlora Phenyl)
Pipcridin 4y1]-benzom wile was rear ed with 4-
(4,4,5,5-following the procedure set out 10 in Example
1, but using ietralas(triphenyIphosphine) palladium
(0) as the catalyst  and heagmg a[ 100C for 35 minus ,
to obtain The We compavnd. LCMS (PS -A3)  R6.63 min
[M+H]' 329. 'B NMR (MO-dr-0D) S 265-2.73 (4FI, m),
2.77-2.85  (4I-L m). 3.75 (3H, s).7,46 (2H, 4 7,59
(213, d), 7.68 (211, d), 7.71 (213, d), 8.42  (211,
br.s). 15 S74M1MPLE B2 [2-[4 Ch2gro ahenvl~ 2-54
f1H-nvmwi-4-vt' henvll- 82n.HjR-f4-cbiorp
AenS'l)-ocetic acid methyl avter  cj~ ~sH ~- GO~Me  V
Bis-(4-chioro phenyl)-acalic acid (4.33g, ISAmmo!) was
suspended is aiLhydrous 20 methanol Om1 and concealed
hydrochloric acid (5 drops) was added. After I i I wv
20c5itl61dr3 PCTJGBN]adlanGle.  176 day the reaction
was quenched by the addition of saturated sodium
bicarbonate  solution, then the organic Solvcnt was
removed in vavao. The residue was  partitioned betweea
ethyl acetate and 50% satnra1cd potassium carbonate
solution.  The organic p11as-m was washed with bane,
dried (g804), filtered and concerttrmtcd 



5 to give a residue which was purified by column
chromawgraphy (Sibz), eluting  with 10% ethyl
aoeL9Wpetrol, to afford the title compound as a
colourless oil (3.57  g, 78%); LCMS (PS-H3) Ira 3.74
min, No Ionisation. IH NMR (CDCir) 5 3.74 (3H,  s),
4.46 (1I4, s), 7.20-723 (41-1, m). 7,28-732 (41, m).
82B. 2.~Bis (4 ch~graP)leayi)-g yogic acid melhvl
ester  CI Cr ~ COJun I CO2Ade 10 Cl CI ',~~  A
solution of bis-(4-ch1oro-ph2ayl)-acetic acid methyl
ester (1.19g. 4.Ommol) in THi+ (20m1) was cooSed to
-78C under nitrogen. A solution ofLDA (3.OmL,
6.Ommol, 2M in heplaneflHFlethylbenxcne) was added
over 5 minutes, then after a  further 20 minutes,
iodomethane (0.63 ml, 10.1 mmol) wag added. Alter 4
hays the 15 rcactioawas quenched by the addition of
saturated ammonium chloride solution  and allowedto
warm to room temperahse then concetmmted in vaclto to
remove  organic solvents. The mixture was ditutedwith
ethyl acctatelpetrol 1:4 and washed  with saturated
ammonium chloride solution then brine, dried
(YIgSr7S), filtered and  concentrated to give a
residue which was purified by column chromatography 20
(SiOi), eluting with an ethyl acatale/pettal gradient
(I% to 2%), to afford the title  cowpouad as a
colourless oil (210 mg, 17%); LCMS (PS-B3) Ra 4,01
min, No  Ionisation. IF113MR (CDC13) 8 1.88 (3H, s),
3.73 (3H,.9). 7.11-7.14 (41i, m), 7.26- 7.3 0 (4H, m).
L  s "'Q 2MSJO 1J(P ] PCTICBtaa..tlt]OSJW  179 82C.
2,2-Bis (4-ohloranheny pl4nienic acid C[ C  A solutioa
of2,2bis-(4-chlorwphenyl)-propionic acid methyl ester
(210mg,  



D.67mmol) in Tlff/waterlmathanol (1:1:1, i BULL) was
stirred at room temperature 5 for 5 days then
concentrated In vacua. The residue was psttilioned
between ethyl  acetate and 2N hydrochloric acid, then
the organic phase was washed with bone,  dried
(MgSO4), Filtered and eoncentmtedto give the line
compound (l 86rn 93%)  as a yellow solid which was
used without Furl her purification, LCMS (PS-B3) Re
2A D min [M-CO2H}- 249. 10 82D. 2.
Bis-(4-chloro-pheayl)-N nieihy1-pronionamide  C] - Ct
GOpH _f I N~ GI Ct  By Following the ptocedurc
described inExampie BD but subslihriing 3{4bromo-
plicMl}-1-(4chloro-phenyi)-pmpioniic acid for
2,2-bis--(4 ehlom-pheayl)-pmgionie  acid, the title
compound was obtained. LCMS (PS-i33) R, 3.40 min
{M+IIf+ 308.  15 M. f7.7c13sscC4 th12r ph
~-pmpvli-mefhyl$min~  CI Cl N/  H 14~  G CI  By
following the procedure described in Example BE but
substituting 3{4-Smmo- phenyl}-3-(4-chfaro pfieayl} N
metIryl-pwpiooemide far 2,2-His-(4-chloro, WC)
20051061-163 PCTICB2004N05464  In"
phenyl)-N-methyl-propianamide, the tide compound was
obtained. LCMS (FL-A)  Rt 2.35 min. M--1{' 294
82R,1244Cbloro-phenyl}-2-f4 - S7~st -Phenylpamrll-m
l~mine  IX ~ Cr 



c~ t  H-N H  5
r1,2-Bis-(4-chlom-pheuyl)-pmpyl]-m&iyl-amine was
reacted wid14-(4,4,5,5- tetramethyl-1,3,2 die
caborolan-kyI)-L${-pyraxale following the pwcedure set
out  ii Example t to give the title compound. LCMS
(PS-AS) R, 6.94 min f M+H]' 326.  'R NM (Me-ds-0A) 8
1,86 (34 s), 2.17 [313; s), 3.89 (211, s), 7.26-7.33
(4g m), 7,37-7.40 (22H, m), 7.68 (21i d), 835 (2H, s).
ti  l0 BXAN11FILE $3 s  1-[4-~:hlero-phertvl}~ meshy
mind-[~1H~nsIaxol-4-yl]=pha~ll~lItenal c l u'  H  N  H
By fallowing the proaedtue described is Example 79A,
798 and 791) but  substituting ethanolamine for
methylemin% the fide compound was obtained. 15 LCMS
(PS-A3) Rt 5.28 min [id#i1' 328, (N Hip+H]} 310. tH
NMR (Me-dI.OD)  S 2.38 (3H, a) 334 (21j, s), 728-7,31
(2H, m), 7,41-7.46 (4H, m}, 7.51-7.54 (2 1,  m), 7.92
(2H, s). B7CAMPLEB4 I I "'O 2ooslPf 1463 rc77cBZPN/0
S46-I  rat ~ - 4-01~]~~1Le~yD
I-r4d1'rio~l~-vll-phenvll~th(r)ol  64A~cj? j4
Chloro-phenyl}3-hydmxy 214 iado-phenol]
eShyll_isoindole  



dIelle ct t o ~_ 1 N N I_  0  5 A mixture of2
(4-chloro-phenyl)-2-(4-ioda-phenyl)-oxuaue* (571mg,
1.60mmol) and potassium phtllalimide (340mg, 1.34mmol)
in THE (5mL) and DMSO (2mL)  was beared at 100C for 20
hours. The mixbuewas concentrated In vueuo, diluted
with olhyl acctalc and tarusbed with water and brine
(x2), dried (MgSO), fiketed  and concenttaled to give
a crude product which was purified by column 10
cbromerography (Sips), eluting with a gradient. of
ethyl acetaWlic"I (2.5% to  100%) then 10%
mehhanolldichloromctanc (a give the title compound
(273mg,  34%); LCMS (PS-A2) Rt 322 min [M+H]' 504.
This starting material can be made by the method
desrxibed in Example 79A  34B_N={7-f4-ChIo
phrnvll-24mdroxv-2-r4-(IHpyraw l_4-yl]-Phrnvll-elhvll-
15 phthalamic acid G p ?  I OH I ~ I p}{ CozH O F4
IV-N
2.[2-(4-Chloro-phenyl)-2-hydroxy-2(4-iodo-phenyl)-ethy
l]-isalndole-1,3-dione  was reacted
with4-(4,4.5,5-tetramelhy1-L,3,2-dioxaboxvlan-2-yl)-iH
pyrswie  following the procedure set out in Example
].but u9ing 6 is  WO 2005/061463 PLTIG1t200JW5-4 4 'Si
tetralds(ttiphenylphosphine) palladium (0) as the
catalyse, to obtain the title  compound, LCMS (P$-A2)
& 2,62 min [M-Hr 460. MC. 2Amino-2-f4chloro
pheayl)-1-fd-{1H-vvraxol-0~l] nhen~ii a]  



G ^ CO H ` OH OH H NH, // III  N 1 N-N H-N 5 By
following the Procedure described is Example 49D but
substituting N.(2-((4- [
Chloro-phcayl)-[4-{IH-pymwl-4-yl)-phwyll-mefcxy)
-cthyl} phthalamic acid for
N-[2-(4-CLloto-phenyl)-2-hydroxy-2-[4-(1R-pyrawl-4-yl)
-pbenyt]-ethyl]- 5  phthulamic acid, the fide eompomd
was ohlained. LCMS (PS-A3) lti 6.29 min
[M-1120+113'296- 1H NMR (Me-d3-t717) S 3.29-3.38 (2$,
m), 7.32 (M d), 7.41- 10 7.46 (41L m), 755 {221:, d),
7.94 (2l->; s}. 7CAMPLE SS tl  4-(3.Dichlnm phenylZ 4
{4(!H pyra;pl~-y[S-P?!YI olpne Cr NH  CI H-N  By
folowing the procedure desenlred in Example 14 but
substituting chlorobenzene  15 for
1.2-dlchloiobenzcne, the tide compound was obtained,
LCMS (PS-B4) R, 7.24 thin [M+H]' 372. IHNMR (Mad)-OD)
6 2.62.2.69 (2H, m), 2.73-2.81 (2H, m),  3.18-3.30
(4}t m), 7.34 (114, dd), 7.46-7.52 (3H, m), 753 (1H,
d), 7,73 (2H, d).  8.56 (2H, s). WO201151061463
PCT/G11120040)5W  183  EXAMPLE 86 4(3-Chlom 4-methoxv
n cnyl-4 [_ Lf1-mrazn~ yl~nhenywiieeridine  



Me0 rl y  H-H  By following the procedure described in
Example 14 but substituting ehlorobenztne 5 for
2-chleroanisalt, dye title compound was ohtaincd.
LCMMMS (PS-B4) B16.24 min  [M+H] 368.' H NMR
(Isle-da-OD] 8 2.62-2.75 (4H, m), 3.23 (4H, apparent
C), 3.86  (3Fi, s), 7.06 (ILI, d), 7.31) (1 H, dd),
7.34 (1 A, d), 7.45 (21I. d), 7.69 (21L d), 8.57  (2H.
s)_ EXAMPLE 87 10 4-(d-CSiloro-3-IItsoca ehenyll-0 [4
I1H rol~y1]~hesylL-Pf 87 4 4.C II ban 1 -4-h
eridine1-carbo tic acid tent- butyl aster Ct  C ` +
NSao __- Ngcc r~Br ~ F 3  OH  A solution
of4-chfora-3-ltuoraphtnylmagnesium btontide (15m1, 7.5
mmel, 0.5M 15 inTHP) was added, under nitrogea, to
4-oxa-piperidine-1-carbox~vlic acid rent-butyl  ester
(1.02 g, 5.1 mmoi). Mier 24 hours, saturated ammonium
chloride solution was  added then the organic solvent
was removed in vacua. The mixhne was extracted  with
ethyl acetate, then this extract was washed with
brine, dried (MgSD4), filtered  and concentrated to
afford a residue which was purified by column
chromarography 20 (SiO3), tinting with gradient of
ethyl acetote/petmi (0 6 to 20%) to afford rho title
compound (511 mg, 30/0). HI Fh4R Civic-dy OD) S 1.48
{9H, s), 1,67 {2[i, hr.d),  1.92 (2H, td), 3.16-3.29
C2YL, m), 3.99 (21-I, br.d), 7.27 (1H, dd), 7.38 (111,
ddy, 7.42  (l H, t). I 



WO 2flOS/%Iffi] PCPlGB20aJlOIYS~la  1W
87B.4AHrckmo-pheayl]~ 4chlarc0_tluora-nhem]p du  CI~~
yt G  ~_ I{ ~'HBoc F Ot5  By following the procedure
described in Example 42B but subs ftidag
cbiorobenzene for bromobcnacuc, the Gtic compound was
obtained, LCMS (PS- 5 A2) Ri 2.43 min [MtHj` 368,
3-L4hen 1 - 4 1I-I- o1-4-v -hen 1 -vjpMWjjje C CI 33g
cr ar  4 (4-Bmmo P Y) P P  phaayl)---(4-rhlom-3-Duasa-
hen I - i eridine was reacted with 4
[4.d,5,5-rcVamethyl1,3,2-dioxabomIan-2-yl)IHpyrazo1efo
llowing the procedure  10 set out in Example 1, but
using te4akis(hiphenylphosphiue) palladium (0) as the
catalyst, (o obtain the (We compound, LCMS (PS-A3) Rr
7.11 min [MtH]+ 356. H NMR (Me-400) 3 2.62-2.80 (4H,
m), 3.18-3.30 (partially overlaps with  solvent, 41.1,
m), 7.23 ({11, t), 7.34-7.39 (1 ET. m), 7,22 (111,
dd), 73D (I l-1, dd), 7.43- 7.49 (3H, m). 7.71 (2I-I,
d), 5.55 (211. s). 15 EX tP 88 4L444n
H-Pynzo1-4-M-nhcnvll-piperidin-4-vll-ben zjp acid 68A
4 (4 carhoxphel) (4-chloM:phenvl} pi~cridine
l-carbatyfic acid tert- hutvl ester WO 2005/061-163
PCTIGH200-/005-6d  145  ET 



HBx HU I am  CI CI  Under nitrogen, a solution
of4<4-bmmo-phenyl)-4-(4 alora_pbenyl)-piperidinc_l_
carboxylic acid ten butyl ester' (8S8mg, 1.97 mmol)
inTHP (5mL) was cooled to  -78C. A goluUon
ofn-butylhLhilnn (15 nil, 1.6M in hexanes) was added 5
divpwisc and the mixture mainfaiaed aphis temperature
for 25 minus. Carbon  dioxide gas (generated from dry
ice and dried by passage through a column of  calcium
chloride pellets) was bubbled through the anion
solution for 80 mincnes  then the mixture was allowed
to warm to room tempera= The solvents were  removed In
vncvo then the residue was partitioned between. IN
hydrochloric acid I0 and diethyl ether. T1te organic
phase was separated, dried (Mg50a), filtered and
concentrated. The combined aqueous phases were further
extracted wi Lh ethyl  aca!are, this enact also being
dried (Mg504), filtered, combined withitle ethereal
axh-aet and coucentmted to
agnrd,4-(4-carbmry-phcnyl)-4-(4.chlom-phenyl)-
piperidine-l-carboxylic acidtert-butyl ester (889mg);
LC MIS (PS-A2) R4 3.52 min  Z5 (M-'$u-f-Hf 360.  This
sleeting material can be made by the method described
in Example 14A  followed by Example 48A 885.-(0.
lrox~-pF~egYll~ S4t1H-pyrazol 4-y ahem
1-incridingl-carbonlie k  acid tart-bulvl ester HCcC
Ho Nam  NBec ^I  20 ~-H WO 2005I0614C3 P
rrcn200J/oO.l64  tab
4-(4-C41rboxy-phenyl)-1-(4-chloro-phenyl)-pipeaidine-1
-c&bexylic acid Teri-butyl  



ester was rnctcd wi2L
4-(4,4,5,5-tetnnrelhyl-1,3,2-dioxaboralaa-2-yl)-IH.pym
xole }  following the procedure sat out in Exsmpin 1,
to obtain the title compound. LCMS (PS-A2) R4 2.92 min
[M+11]+ 448. 5 88C. - 44- 1H Pvraxol~ 1 - i _ ' rid n
4 b is acid  HO,C HC2C  M ry9oc ~ H  N r ry H-N 4
(4J2srboxyphenyl)-4--(4-(iH-pYruwl-4-yl}phenYl]-piperi
dino-l-carboxylic acid 4  tert-butyl ester (26mg,
0.06mmol) was dissolved in dioxane (2mL) and IN
hydrochloric acid (21nL), Alter 24 hours the mixture
was concentrated in vacua and  10 Iritunred with
diethyl ether to afford the title compound as the
d1hydrochloridesatt .22g, 90%); LCMS (PS-A3) Rt 5.22
min EM-I-HY 348. tH1 MR (,rlc-c,-aa) S k  2.70.2,82
(4H, m), 3.26 (414, apparent t), 7.46 (213, 4 7.51
(2H, m), 7.68 (211, d), &00(20, 4), 8.47(2E1,s)_
EXAMPLE 89 15 414f1H-PvrewV-0-v_1~r
eavl71~3.4,5.6hexaIwdrnf4.4'Ibinyridinvl
89A_4~~Clile=o-nhenyfl 3 4 5 6- rYdro-2I{ {4.4
(liippsi irl-I-car6oxylic acid  tert-butyl ester Sac
CY Boc CI  Under nitrogen, a solution
ofhis-(2-ohioro-cthyi)-cmbamie acid tort-hutyl esters
20 (1.54g, 6.36mnral) is toluene (IOmL) was cooled in
ice. 4-(4-Chlorobeaxyl) wo 20051061.163
PCr/G712004M0<464  187 pyridine (1.30g, 6.36mmol) was
added, followed over L%V minutes by sodium  



hexamethyldisila do solution (IQmL, 20ntmol.2M in
THF). The mixture was  stirred at 0'C for 3,5 hours
then allowed to warm to mom t pasture and stirred  far
a further 20 hours, MetLanol was added tfiea the
mixture was concenttaled in 5 vacua. The residue was
taken up in ethyl acetate and washedvriih IN
hydrochloric  acid (x3) and brine, dried (MgSO4),
Eltered and noncenirated to afford a residue  which
was ptrd5.ed by column chromatography (SiO), etutiag
with gradient of 2M  methanolic ammonia in
dichIoromelhune (I% to 5%). A second purification by
cafmnnchromatngraphy ( S i t 1 z ) , churl ng with 50%
ethyl acekrtzJpeuol gave the litre  10 compound (16
mg, 0.790). LCMS (PS-A2)1 2,55 min [I41H]' 373.. '
This Trtingmaterial can be made by the method
described in J. Chem, Svc"  Perkin Trans 1, 2000,
p34443450 39B-444flH-Pyraxol y
pben~]-L2.3.4.5.6-hexahvdt 44,4')bipyn'dinvl  NH  N ~
NBx CI 1 7  H-N 15
4-(4-Chioro-phenyl)-3.4,5,6-tn7nhydro-2FI-[4,4`Jbipyti
dmyll-carboxylic acid rert.  butyl ester was reacted
with 4-(4,4,5.3-tetmmethyl-1,3;Moxaborolan-2-yl)-IH-
pyrazole following the procedure set ont in Example 1,
followed by treatment wiTh  Of HC1 in dioxauc, to
obtain the title compound. LCMS (PS-134) Rt 428 min
(M+H]' 305. 'HNMR (Mc-d3-OD) S 2.76 (2H, br.t), 3.01
(211, br.d), 3.24 (2H, 20 br.t), 339 (2H, br,d). 7.58
(2H, d), 7.76 (2H, d), 8.17 (2H. d), 8,37 (2H, s),
8.82  (2K d). E7CA(v~LE 9S1
3-(3~hlero-aherrYll-3-~S-f1H
pyLaxol-4-v!]-nhem~ll~[amirye s  9 WO 20051661463
PCT/C1[200-ilM5Wcq  



INN cl ~H2   N F  tI~H ~+ E 13y fallowing the
procedure described in Example S but substituting 4-
clilewphcnylmagtesium bromide For 3-chlorapheny[n
gaesiuar bromide and  methylamine for ammouiathe fitly
compolmd eras obtained LCMS (PS-H3) Rq 5 2,60 mia
[M+H]* 312. 1H NMR (Mc-4-OD) 8 2.44 (2H, apparent qd),
2.87 (2H,  dd), 4.14 (( H z), 7.24 (IH, dt), 7,27-7.33
(2H, m), 7.34 (1H, 1), 7.42 (2H, d), 7.68  (2fL d),
9.59 (W, s). BXAMPLE 91  2-Metl;
ylnmi>,o-1{4-nitro-phenyll-1.Ed-f1FI-pyraxoW-vE7-pt_+e
a}'1] anal  I 10 H  By foilowing the procedure
descrbed in Example 83 but subslitnling (4-chloro-
pheayl)-(4-Dodo-phcnyi)-melhanone for
(4-$mmo-pheny1X4-nitro-phenyl)- methanone, the title
compoiwd was obtained. LCMS (PS-A) R, ].79 [M+H]' 339.
1HNMR (Me-d3-OD) S 8.27 (2H, d), 7.98 (2R, s), 7.80
(2H, d), 7.55 (21-, d), 7.52 15 (2I~ d), 4.00 (2H,
dd), 2.73 (313, s)-CiJOH) a gnalprwumed to be under
water  Peak EXAMPLE 92 7~f3-Chlaro _4mcihmcv-ohcay[4
tlH-nycaw] y17 ahenylT-eLhvl WO 20031061-163
PCr1GH1O04M1516.l  By following the procedure
described inExample S73 and Example 42C but replacing
1-(4-bromwphenyl)-2 methylamino.etianot with
2-amino-1-(4.6mmo- phenyl)-ethanol and chlambenzenc
with Z-chloroanisole, the title compound was  5 ob
ainee4. LCMS (PS B3) Rr 2.55 jIM+H]+ 328.26_'HNMR
(Me-dj-OD) 6 3.65 3.70 (2FC, d). 3,90 (311, s),
4.303535 (1H, t), 7.05-7.10 (]H, d). 7.30-7.35 (]H,
d),  



7,40 (ig s), 7.45-7.50 (213, d), 7.70-7,75 (2H, d),
8.60 (213, s). BXA14PLE 93 244-ChkcU2A
pyj1:2-Room-2-f4. 114-p aao44-vll-uhegvl]-eftiamine
10 93k 22-Bis-(4- h1aro-phe(Lyl)-2-Huoro-elhhh Iamine
CI Gl  OH I t=  G CI  Amino-1,I
his-(4-ch1om-phenyl)-edimwl (293 mg, 2,04 maul) was
dissolved in pyridlae-HF (2 ml) with cooling. After 24
hours the mixture was diZuled into IN  sodium
bydroxide solufien and extracted with DCM(x3). Each
extract was dried  15 (MgSflr) and filicredbefow being
combined and concenun7ed to give a residue which was
pin" ed by eolrann chromatography (Sim), eluting with
0.5%  triethylamine in ethyl notate to afford the
title compound (192 mg, 65%); LCMS  (PS-B3) RR 3.34
min [M-F-]` 266. 'H NMR (DMSO-c4) 8 3.4] (21-1, d),
7.39-7.46  (813, m). 20 938.2-(Chl pj nyJ}2-flu
zu44[1H-pyraz 1-4-vllnhenv1l-ethyamine 4 WO 200 3/116
1 4 6 3 PC7/G82O04MIJ-164  IYO Cf  p f + - P '  t NHL
~ 2,2-B'&{4-chiom-PhenYl)-2-Ruam-eth Uuine was reacted
with 4{4,4,S,5- Yefmmcthyl-1,3,3
diwcal>orolen-2-yl}IH-p}ze7o~e following 1lre
procchure set am  inExample l except that heating wen
carried out at i00 c for 5 minutes using 5 300W power
in a CEM microwave, to obtain the tide compound LCMB
(PS 34)  Ri 6.69 min [M-V]' 2%- tH NMR (Me-di-OD) b
4.04 (2H. d), 7.47-735 (6 IL m),  



7.77 (21f, d), 8.41 (2H, d). EXAMPLE 94  3 orn 4-
ravot-0 l _ }  10 Byfnllawing the procedure described
is Example 60 but replacing 6-cbioro- aicotinonitrile
with 5-ch1cm-pyridine-3-carbaldehyde a& iepla ing
3-methyl-l- t iiyl-) H-pymzo1e-4-baronic acid with
7-tntyl-1H-pyrazoie-4-bomruc acid, and  then following
the procedure described is Example S. the title
compound could be  15 obtained. XAMPLE
2j4-Chlaso-3-IIuero-P~egy 2- i
-p3'ra?ol-4-Yll`Phgnvll~ ]amine wo xnnunhtua
PCTIGH2(IM/III5[64  191  C F 7iFli  l)  rN By
fallowing the procedure described is 13xamplo 87, but
replacing 4 oxo- piperidine-1-cauboxylie acid tart
butyl ester with (2oxo-ethyi)a azbamlc acid Jeri-
butyl ester, the idle compound could be obtained. 5 1
C4WL E 96 4:(2-3-flo- hen l 4 4 1H r l i eddiaa  1JFI
cl  By following the procedure described in Example
14, but replacing chiorobenzene  with
l-chEero-2_fumvhenzene, the title compaumdtanbe
obtained to isxAMPLE 99 f  



1- 417ic ora 1 - lH- 0~1-4-yt]- methvli-pipesaxine
97A.-C4-chJpw utppyi) 4 dishlQ vheu~iLmeth~nol  aK  C1
cl I ct  Commercially available chlowphmul magnesium
bromide and 3,4 15 dichlowbenvaldehyde can be
rractedtogether according to the method described in
J. Medreirnal Chem" (2000), 43{21} 3878-3894 to give,
the title compound. 3 w o 21111.5!061 S63 PCTIGBZ
OOJftPOSS (4  192 979. 12
nleldoro-4-Fehloro-(4-chloro-phenyl)-methyl]-benzene
Cl  Cl CI ~ CI  The producL ofExsmpla 97A can be
reacted with SO).Clz according lo the nlerbod
described !n &gvnic Lorfers, (20031 5(3), 1167-1169 to
give the We compound.  5
97C.1-{{3.4I2ie4rii~m-oYtepvl]-[9_[(j~vs L~ i
eayl]-methyl}-oioeraaine  CI H CI  The Litle compound
may be prepared !mm Ile compound of Example 97C by
using  the method and conditions described in
Zhonggrro Yuvwu fugue Zayhi (2002),  12(3),125-129. 10
EXAMPSS 2 (3.~Dichlaa-0henyll~[4 1H-Qyrsiol~yi)
aLeavll-e hylamine  C: RN H^w  By fallowing the
procedure described in Eloamp]e 42 but, is Example
42B,  replacipg chiorobeazene with
!,2-dichlom-benzene, the fide comwund can be  



15 obtained EXAMPLE 99 1 WO 20115/051463
PCTIGD20)41[V15-164  193
f~f3-C61orv-4mm~xYp~y1~2-[4~1H-p}rzaa~l~Lv1)-nhawil-e4
iv1 }-methvl- avnine c[ ~v  N-i+ By following The
procedmv described in Example 42 hut, in step 428,
substituting  5 2-chloroanisole for chlombeoaene, the
title compound was obtaraed. LGMS: (PS- A2) Rl 2,03
[,,I+11+ 342'HN R (Me-di-OD) 8 2,45 (31i, s), 3.22
(2H, d), 3.55  (3H, s), 4.15 (1H, 1), 7.04 (Ili, d),
7.33 (110 d), 7,27-7.34 (3H, m), 7.55 (2H, d),  792
(21t s). EXAMPLE 100 10 4 [4 ~2-Azetidin {y1-1-[4
chlaro-nhenax_vl-r4xv1] pheml}-7H~yrezole  N-N  H  By
following the procedure described in Example 42A, but
replacing methylamine with azeridine and following the
procedure in Example 45, the title compound  could be
obtained 15 EXAMPLE 101 343-Chloro 4-melhuff-p
Mvvil-5-L 3L8 =oYre2o1~F yl~phenvl}-murnl mine WO
2005106t463 1'CTICI1200Jl11a5464 i  194 ~ art, f  By
fnllo 



win the procedutc described lr Example 61, but
replacing imidewlo vrith  potassium phthalimide in
step 6IA and replacing chlerobcnzcne with I cb1orn-2-
methoxy-benxege in 61B, and dun removing the phthaloyl
protecting group under 5 tba conditions set out in
Examples 94B and 84C, the thle compound may be
prep=d. EXAWLE 102 133-Cftloro-4-mkt
mcwehenYl)~-~4_[~p_'(~~1~-Yl~-phenvll-nronr[}_tnethvi-
`  amine f  Cl NH IU r  By following the procedure
described is Example 61, but substituting imidaaole
with methylamine in Example 61A and sub itiitaing
chlorobenzenc with 1-chlaro-2- methoxy-benxane in
Example 618, the tide compound maybe obraiued. 15 1Y[
G7doty mcthaxv_phenyl){q~paaro-phenvl]-meth]-pi rapine
103A C3_Ch14<g ~meth@{y-eheey~0.~ylynrrheuvP-mcthannl
VO 2005/061463 PCPIGB200-11005.464  195 OH I t a ~r ?
The Lille compound can be prepared using the method of
Example 97A but  replacing 3.4-dichlorobeovaldehyde
with 3-cbloto-4methoxybenzaldchyde.  103B. 2-
Chlom4[chloro-(4cliloro-vhrtyll-mefjwU-l-r
elhoxv-he~ne cr  I I The hydrDxy compound of Example
103A can be converted into the title chloro  compound
by following the method of Example 97B. 



103C. l-[{3 Lloro-0 m c~nhenyll-11 ch]ggo n2- 1 0 The
rifle compound can be propa[ed from the product of
Example 103E by  following the method of Example 97C
EIG4MPLE 10 4-Chlcro en - 4 i-4 vt - lamina  ct  H-K
H WO 2005NKI46] PCTIG1t2n1JRlo346J  196 By
fnllowingilie procedure described la Example 7 but
subslibtling 2-(4- ehlorophenyI)-2-phenylethytatnina
hydrochloride with C,C-bis-(4-chlaro-pbenyl)-
methylamiue the Cale compound could be obtained.
EXA14PLE 105 5 ~2-fChlorv~henyl]-2-j1 i me[hvl-1H
py~nzal-0 vIl nheavt] efhvli lnelh~! ]  amine IDSA.
2_(4~liloro-eheml} 1
F.melJiy(-2-f4~3-rpcrhy[-ItritylIH yraxa d vll
phcay]-ecetanilde Q q i i ltO,~.OH ~'+ta  NHf3e Tr  A
N-H i  Tr 10 2,2-Bis{9-Moro phenyl)-N-methyl-ecetamidc
was prepared by the reaction of the  coamiemiall
avaiIable eorre y spending carboxylic acid with
melhylamine using the  method of Example 2la The,
Nmethyi-acetamide compound was then ceavcrtcd to  



the title compound by the methoddasenbed in Exemplc 1.
LCMS (PS-B3) Ri 4,21 min; mIz {M. H]' 582. 15 IDSB. 2-
4- cQpbenyDzN-nycdhyl-2f4~3mglE;y~IH mraxol4-vl3-ahem
Muni& G W  Hue NFIM2  T(~_H H H The trityl-pcuteoled
compound of example 104A was deprotected by the method
described in example 60D to give the title oonxpotmd.
WO 2005/061-16] PLT1c820041005464  197 LCMS (PS-33)
R,2.41 min; m/z [M+H]' 340. tHNMR (methanol-de) S 2.40
(311,  s), 2.78 (3H. s), 4.95 (1 H, s), 7.2Q-7.34 (6H,
m), 7.41 (21-L d), 7.69 (IN, s). 1 to heo 1 -~- o n[
cth 1- methyl-amine cl  urlrra ~~  Foliowingihe
prooadure described in example 20B gars the dtlc
compond.  LCMS (PS B3) Rt 280 min; m12 [M+H}+326.1HNMR
(methanol-di) 6 2S2 (3H,  a), 2.75 (31-1, a). 3.80
(2H, d), 4.46 (1H, L), 7.41 (4H, a), 7.49 (2H, d),
7.54 (2H, d),  8.24 (114, s). 10 QIOLOQICAL AC3TVIfl
EXAMPLE 106 Meastcement of'PKA Kinase Inhibit AetM
tyfC~g) Compounds of the iavnran can be tested for PK
inhibitory aetivily using the PKA  catalytic domain
From Upsiah~ Biotechnology (#14-440) and the 9 residue
PKA 15 specific peptide (GRTORRNSI), also from Upstato
Biotechnology (A12-257), as the  substrate. A final
concentration of I nM enzyme is used in a buffer that
includes 20  



mM MOPS pH 7.2. 40 M ATPIy31P-ATP and 5 pM auhshale,
Compounds are  added in dimelhyLsulphuside (DMSO)
solution tea finalDMSO eoucrnlmiion of  2.5%. The
reaction is allowed to proceed for 20 minutes before
addition of excess 20 orthophaspho$e acid to quench
activity, Uaincorpamled9'P-ATP is (hen  separated from
phasphorylated proteins art a 114iLliport MAPH filter
plate. The  plates are washed, sciafillant is added
and the platen are then subjeezed to counting  ona
Packard TopeounL WO 2111151[I6Afi] PCTIGB260;1Olp.'
464  196 The % inhibition of the PICA activity is
calculated and plotted in order to determine  the
eoncen&atien of test compound required to inhibit 50%
of the PILE activity  (ICso) The compounds ofFxamplcs
1, 4, 43, 44, 45, 46, 47, 48, 49, 52, 54, 59, 63, 66,
67,  5 73, 78, 79, 81, 82, 83, 84, 85, 86 and 90 have
IC50 values of less then Iplrl+nizereas  the compounds
of Examples 5, 7 and 80 have IC1o values of less than
ISM,  EXAMPLE 107 Measvrameat jf PK$_Kinase Inhibitory
Activity (ICsnl The inlubikon of protein kinase B
(PKB) activity by compounds can be determined  10
determined essentially as described by Andjelkovic
coal. (MoL Cel . Biol. 19,  5061-5072 (1999)) but
using a fusion protein desodbed as PKB-PIE
anddeseribvd  infull by Yang et al (Nature Struchral
Biology 9, 940-944 (2002)}. The protein  is purified
and acdvaled with PDKI as described by Yang at al. The
peptide  AKT-de-2T (H-A-R-K R-E-R T-Y-S -F-C-II-I-I
A.OH) obraiped Crow Colbiochem 15 { 123900) is used as
a substrate. A final concentration of 0.6 riM enzyme
is used in  a buffer that includes 20 mMMOPS pH 7.2,
30 ISM ATPf 1P-ATP and 25 M  substrate. Compounds are
added inDMSO solution to a final DMSO eouccatration
of 2-5%. The reaction is allowed to proceed for 20
minutes before addition of  execs orthophosphoric acid
to quench activity. The reaction mimmra is transferred



20 to a phosphocellulose filter plate where the
peptide bind, and the unused ATP is  washed away.
After washing, scintillant is added and the
incorporated activity  measured by scbitiIladon
counting. The % inhibition of the PKB activity is
calculated and plotted In order to determine  the
concentration of test compound required to inhibit 50%
of the PKB activity 25 (IC3o). Following the protocol
described above, the liCio values aFthe compounds of
Examples 1, 4, 6-10, 12-17,20-23.25-31, 33-35, 43,
44,4 6. 47, 49-52, 54, 56, 57,
59,61,63,65,6r).69,71-73,76-79, 81.87, 90, 9I, 94 and
104 have been found to  be Iess than 1 M whilst the
compounds of Examples 2, 3, 5, 6, 7, 11, 18, I9, 24,
WO 10051061441 PCT/GM00-i ek-Ifis  199 32, 36.45. 48,
53, 55, 58, 60, 64.67, 63, 75, 80 and 84 each have
ICso values of less  than 5 pM, end the compounds
ofTxamples 40, 41, 62 and 70 each have IC50  values of
less than 50 M. PHARMACEMCAL PORMULA_TfaNS  5
l?XA,M,PLE IO8 (i) Y'abler Formulation Atablet
composition eonrainlng a compound of the fatmula (1)
is pmpsred by  mixing 50 mg of the compound with 197mg
of lactose (BP) as diIuent, and 3 mg  magnesium
stearate as a lubricant and compressing ro form a
mblar in ]mown I0 manner. (iii) Console Fonnplafeon A
capsule formulation is prepared bymixiin t00mg of a
compo nd of the Formula  U ) with, 100mg lactose and
filling the ce_sullng mimue into standard opaque hard
geietin capsules. 15 CM) Injectable Formulation) A
parenreral composition for administration by injection
ran be prepared by  



dissolving a compound of due formula m (e.g_ in a salt
form) in water containing  10%pr6pyloas glycol to give
a ooncenuation of active compound of 1.5 OA by
weight. The solution is then sterilised by filbatiorb
Mod into an ampoule and  20 sealed Cry) Injectable
Formulation A parenterel compositfon for it ecnon is
preparod by dissolving in wales  compound of the
formula (1) (e.g. in salt form) (2 mglml) and marmitol
(50 mg/m1),  sterile 5ltccing the solution and filling
into sealable 1 ml vials or ampoules. 25 Civ) gubc
itgmvs Iniectinn Vnnnulation I  p3 wo 70 05116 1 4 6]
PCTIGKO N1i05-16J  200 A composition for sub-cutaneous
adminisrration is prepared by mixing a compound  of
the Formula (I) with phamtaceutical grade own oil to
give a concenhratioa of 5  mglmL The composition is
sterilised and tilled into a suitable container. g via
ruts a  5 The foregoing examples are presented for the
purpose of illu luting the invention and should not be
conmued as imposing any limaauon on the scope of the
invention. It will readily be apparent. that nnm erous
modifica i ons and alteratons  maybe made to the
specific embodimcnts of the invention desc ibed above
and  illustretad in the examples without departing
Item the principles underlying the 10 imendon. All
such modification and alterations ate intended to be
embraced by f  this application T 201  CLAIMS 1. A
compound of the formula (I): 



R2  Rs A-N u  1 ^ R E  R9Z Rs  N-N  H {I) or a salt,
solvate, tautomer or N-oxide thereof wherein A is a
saturated hydrocarbon linker group containing from 1
to 7  carbon atoms, the linker group having a maximum
chain length of 5 atoms  extending between Rl and
NR2R3 and a maximum chain length of 4 atoms  extending
between E and NR2R3, wherein one of the carbon atoms
in the  Linker group may optionally be replaced by an
oxygen or nitrogen atom; and  wherein the carbon atoms
of the linker group A may optionally bear one or  more
substituents selected from oxo, fluorine and hydroxy,
pro dded that the  hydroxy group when present is not
located at a carbon atom a with respect to  the NRZR3
group and provided that the oxo group when present is
located at a carbon atom a with respect to the NR2R3
group; E is a monocyclic or bicyclic earboeyclic or
heterocyclic group;  R' is an aryl orheteroaryl group;
RZ and R3 are independently selected from hydrogen,
C14  hydrocarbyl and Ci4 acyl wherein the hydrocarbyl
and acyl moieties are  optionally substituted by one
or more substituents selected from fluorine,  hydroxy,
amino, methylamino, dimethylamino and methoxy; or R2
and R3 together with the nitrogen atom to which they
are  attached Form a cyclic gro up selected from an
imidaxole group and a  saturated monocyclic
heterocyclic group having 4-7 ring members and 



202  optionally containing a second hetereatom ring
member selected From 0 and  N; or one of It2 and R3
together with the nitrogen atom to which they  are
attached and one or more atoms from the linker group A
form a  saturated monocyclic heterocyclic group having
4-7 ring members and  optionally containing a second
hetematom ring member selected from 0 and  N; or NR2R3
and the carbon atom of linker group A to which it is
attached together Form a cyano group; R4 is selected
from hydrogen, halogen, C1.5 saturated hydro carbyl,
C1.5 saturated hydracarbyloxy, cyano, and CF3; and R5
is selected from hydrogen, halogen, Cl-S saturated
hydrocarbyl,  C1.5 saturated hydrocarbyloxy, cyano,
CONH2, CONHR9, CF3, NH2,  NHCOR9 or NHCONHR9; R9 is a
group R" or (CH2)R9a, wherein R9' is a monocyclic or
bicyclic group which may be carbocyclic or
heterocyclic; the carbocyclic group or belerocyclic
group R9a being optionally  substituted by one or more
substituents selected from halogen, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, amino, mono-
or di-CIA  hydrocarbyIamino; a group R-R wherein Ra is
a bond, 0, CO, X1C(X2),  C(X)Xt, X'C(X2)Xt, S, SO,
SO2, NR, SO2NR` or NR`S02; and Rb is  selected from
hydrogen, heterocyclic groups having from 3 to 12 ring
members, and a Ci$ hydrocarbyl group optionally
substituted by one or  more substituents selected from
hydroxy, oxo, halogen, cyano, nitro,  carboxy, amino,
mono- or di-Cl1 hydrocarbylamino, carbocyclic and
heterocyclic groups having from 3 to 12 ring members
and wherein one or  more carbon atoms of the Ci_3
hydrocarbyl group may optionally be  



replaced by 0, S, SO, S02, NR`, X'C(X2), C(X2)X' or
X1C(X2)X R` is selected from hydrogen and C14
hydrocarbyl; and  X1 is 0, S or NR` and X2 is -0, =S
or =NR; but excluding the compound (211,
5S)-1-benzyl-4-(R)-1-(3-[I-(lert-butyl)-1, 1 -
dimethylsilyl]oxyphenyl)-1-[4-(1H-pyrazol-4-yl)phenyl]
methyl-2,5- dimethyl hexahyd ropyrazine. 203  2. A
compound according to claim l of the formula (la): R2
R'-A-N I 'R3  E g4 _R5  N-N  H (fa) or a salt,
solvate, tautomer or N-oxide thereof; wherein A is a
saturated hydrocarbon linker group containing from 1
to 7  carbon atoms, the linker group having a maximum
chain length of 5 atoms  extending between R' and
NR2R3 and a maximum chain length of 4 atoms  extending
between E and NR2R3, wherein one of the carbon atoms
in the  linker group may optionally be replaced by an
oxygen or nitrogen atom; and  wherein the carbon atoms
of the linker group A may optionally bear one or  more
subs tituents selected from oxo, fluorine and
liydroxy, provided that the  hydroxy group when
present is not located at a carbon atom a with respect
to the NR2R3 group and provided that the oxo group
when present is located  at a carbon atom a with
respect to the NR2R3 group; E is a monocyclic or
bicyclic carhacyclic or heterocyclic group;  R' is an
aryl or heteroaryl group; 



R2 and R3 are independently selected from hydrogen,
CIA  hydrocarby and C14 acyl; or R2 and R3 together
with the nitrogen atom to which they are  attached
form a saturated mono cyclic hetero cyclic group
having 4-7 ring  members and optionally containing a
second heteroatom ring member  selected from 0 and N;
or one of R2 and R3 together with the nitrogen atom to
which they are  attached and one or more atoms from
the linker group A form a saturated mono cyclic
heterocyclic group having 4-7 ring members and
optionally containing a second hetero atom ring member
selected from 0 and  N. 204  or NR2R3 and the carbon
atom of linker group A to which it is  attached
together form a cyano group; R4 is selected from
hydrogen, halogen. C1.s saturated hydrocarbyl,  cyano
and CF-j; and RS is selected from hydrogen, halogen,
C]-5 saturated hydrocarbyl,  cyan, CONH2, CONHR9, CF3,
NH2, NHCOR9 or NHCONHR'; R9 is phenyl or benzyl each
optionally substituted by one or more  substituents
selected from halogen, hydroxy, trifluoromethyl,
cyano, nitro,  carboxy, amino, mono- or di-Cla
hydrocarbylamino; a group Re-Rb wherein  Ra is a bond,
0, CO, X1C(X2), C(X2)Xl, X'C(X2)Xl, S. SO, SO2, NR`, S
O2NR' or NR`SO2; and Rb is selected from hydrogen,
hetero cyclic groups  having from 3 to 12 ring
members, and a Ci_S hydrocarbyl group optionally
substituted by one or more substituents selected from
hydroxy, oxo,  halogen, cyano, nitro, carboxy, amino,
mono- or di-C14 hydrocarbylamino,  carbocyclic and
heterocyclic groups having from 3 to 12 ring members
and  wherein one or more carbon atoms of the C1
hydrocarbyl group may  



optionally be replaced by O, S, SO, S02, NR`, X'C(X2),
C(X2)X' or  x'C(x2)X'; R' is selected from hydrogen
and C1 hydrocarbyl; and  X' is O, S or NR` and X2 is
=O, =S or =NR`; but excluding the compound (2R,
5S)-I-benzyl-4-(R)-1-(3-[l-(tert-butyl)-1,1-
dimethylsilyl]oxyphenyl)- I -[4-(1 H-pyrazo
l-4-yl)phenyl] methyl-2, 5 d imethylhexahydropyrazine_
3. A compound according to claim 1 or claim 2 wherein
A is a saturated  hydrocarbon linker group containing
from 1 to 7 carbon atoms, the linker  group having a
maximum chain length of 5 atoms extending between R1
and  NR2R3 and a maximum chain length of 4 atoms
extending between E and  NR2R3, wherein one of the
carbon atoms in the linker group may optionally  be
replaced by an oxygen or nitrogen atom; and wherein
the carbon atoms  of the linker group A may optionally
bear one or more substituents selected  from tluonne
and hydroxy, provided that the hydroxy group when
present is  not located at a carbon atom a with
respect to the NR2R3 group; and 205  R5 is selected
from hydrogen, halogen. C1.5 saturated hydrocarbyl,
cyano,  CONH2i CF3, NH2, NHCOR9 and NHCONHR9. 4. A
compound according to any one of claims 1 to 3 wherein
the linker group  A has a maximum chain length of 3
atoms (more preferably I or 2 atoms,  and most
preferably 2 atoms) extending between R1 and NR2R3_ 5.
A compound according to any one of claims I to 4
wherein the linker group  A has a maximum chain length
of 3 atoms extending between E and NR2R3_  6, A
compound according to claim 5 wherein the linker group
A has a chain length of 2 ar 3 atoms extending between
R1 and NR2R3 and a chain length  of 2 or 3 atoms
extending between E and NR2R3. 7. A compound according
to any one of the preceding claims wherein the  



linker group atom linked directly to the group E is a
carbon atom and the  linker group A has an all-carbon
skeleton. 8. A compound according to any one of claims
I to 6 wherein the portion R'- A-NR2R3 of the compound
is represented by the formula R'-(G)r7(CH2)m
W-O,(CH2)a (CR6R2)P NR2RR wherein G is NH, NMe or 0; W
is attached  to the group E and is selected from
(CH2);-CR2p, (CH2)j-N and (NH)S CH; b  isOor l,j isOor
1,kis0or I,mis0or1,nisO, 1,2,or3 and pisOor 1;  the
sum of b and k is 0 or 1; the sum of j, k, m, n and p
does not exceed 4;  R6 and RC are the same or
different and are selected from methyl and ethyl,  or
CR6R7 forms a cyclopropyl group; and R20 is selected
from hydrogen,  methyl, hydroxy and fluorine, 9. A
compound according to any one of claims I to 6 wherein
the moiety R  A-NR2R3 is represented by the formula
R'-(G)k-(CH2)m X-(CH2)L-(CR6R7)p- NR2R3 wherein G is
NH, We or 0; X is attached to the group E and is
selected from (CH2),-CH, (CH2)j-N and (NH)S CH; j is 0
or 1, k is 0 or 1, m 0 ,1 ,2 . 1, 2,or3 and pis0or 1,
and the sumofj,k,m,nandpdoes not exceed 4; and R6 and
R7 are the same or different and are selected from
methyl and ethyl, or CR6R7 forms a cyclopropyl group.
206  10. A compound according to claim 9 wherein k is
0, m is 0 or 1, a is 0, 1,2 or 3  and p is 0. 11. A
compound according to claim 9 wherein k is 0, m is 0
or 1, n is 0, 1 or 2  and p is 1. 12. A compound
according to claim 9 wherein Xis (CH2)j-CH, k is 1, m
is 0, n  is 0, 1,2 or 3 and p is 0. 13. A compound
according to claim 9 wherein Xis (CH2); CH, k is 1, m
is 0, n  is 0, 1 or 2 and pis 1. 14 A compound
according to any one of claims 9, 12 and 13 wherein j
is 0.  



15 A compound according to any one of claims 9, 12 and
13 wherein j is 1. 16. A compound according to any one
of claims 9, 12 and 13 wherein CR6R7 is  C(CH3)2_ 17.
A compound according to claim 9 wherein the portion
R'-A-NR2R3 of the  compound is represented by the
formula R'-X-(CH2),; NR2R3 where Xis  attached to the
group E and is a group CH, and n is 2. 18. A compound
according to claim 1 or claim 2 wherein Rl-A(E)-NR2R'
is a  group selected from the groups Al to All set out
in Table I herein. 19. A compound according to claim
18 wherein R' -A(E)-NR2R3 is selected  from groups Al,
A2, A3 and A10 in Table 1. 20. A compound according to
claim 19 wherein R'-A(E)-NR2R3 is the group  A10 in
Table 1. 21. A compound according to any one of the
preceding claims wherein E is a  monocyclic group. 207
22, A compound according to any one of the preceding
claims wherein E is an  aryl or heleroaryl group, 23.
A compound according to claim 22 wherein E is selected
from optionally  substi tuted phenyl, thiophene,
furan, pyrimidine and pyridine groups. 24. A compound
according to claim 23 wherein E is a phenyl group. 25.
A compound according to any one of claims I to 21
wherein E is a non- aromalic monocyclic group selected
From cycloalcanes such as cyclohexanc  and
cyclopentane, and nitrogen-containing rings such as
piperazine and  piperazone. 26! A compound according
to any one of the preceding claims wherein the  group
A and the pyrazole group are attached to the group E
in a meta or  para relative orientation; i.e_ A and
the pyrazole group are not attached to  adjacent ring
members of the group E. 



27. A compound according to claim 26 wherein E is
selected from 1,4- phenylene, 1,3-phenylene,
2,5-pyridylene and 2,4-pyridylene, 1,4- pipcrazinyl,
and I,4-piperazonyl. 28. A compound according to any
one of the preceding claims wherein E is  unsubsti
tuted or has up to 4 substi tuents Rs selected From
hydroxy, oxo  (when E is non-aromatic), chlorine,
bromine, trifluoromethyl, cyano, Ci-0  hydrocarbyloxy
and Ci-0 hydro carbyI optionally substituted by C1_z
alkoxy  or hydroxy. 29. A compound according to claim
28 wherein E has 0-3 substituents, more  preferably
0-2 subs ti tuen ts, for example 0 or l substitueat.
30. A compound according to claim 29 wherein E is
unsubstituted. 3 1 . A compound according to any one
of the preceding claims wherein the  group E is an
aryl or heteroaryl group having five or six members
and 208  containing up to three heteroaloms selected
from 0. N and S, the group E  being represented by the
formula: lj (R10 where * denotes the point of
attachment to the pyrazolc group, and "a"  denotes the
attachment of the group A; r is t), 1 or 2; U is
selected from N and CR12a; and V is selected from N
and CR12b; where R12a and R12b are the same or
different and each is hydrogen or a substitueet
containing up to ten atoms  selected fram C, N, 0, F,
Cl and S provided that the total number o f non-
hydrogen atoms present in R12a and R12b together does
not exceed ten; or R12a and R121, together with the
carbon atoms to which they are attached  form an
unsubstituted five or six membered saturated or
unsaturated ring  containing up to two heteroaloms
selected from 0 and N; and 



R10 is selected from halogen, hydroxy,
trifluoromethyl, cyan, nitro,  carboxy, amino, mono-
or di-CIA hydrocarbylamino, carbocyclic and
heterocyclic groups having from 3 to 12 ring members;
a group Re-Rb  wherein Ra is a bond, 0, CO, X'C(X2),
C(X2)X1, X1C(X2)X', S, SO, SOz,  NR`, S02NR` or
NR'S02; and Rb is selected from hydrogen, carbo cyclic
and heterocyclic groups having from 3 to 12 ring
members, and a C1-s  hydrocarbyl group optionally
substituted by one or more substituenis  selected from
hydroxy, oxo, halogen, cyano, nitro, carboxy, amino,
mono- or di-C14 hydrocarbylamino, carbocyclic and
heterocyclic groups having  from 3 to 12 ring membcrs
and wherein one or more carbon atoms of the C1- s
hydrocarbyl group may optionally be replaced by 0, S,
SO, SO2, NR`,  X'C(X2), C(X2)XL or X'C(X2)Xl; R` is
selected from hydrogen and C14 hydrocarbyl; and 209 X1
is 0. S or NR' and XZ is =Q, =S or =NR`. 32. A
compound according to claim 31 wherein E is
represented by the Formula:  'P  V Q II 1  UT  Y
where P, Q and T are the same or different and are
selected from N, CH and NCR10, provided that the group
A is attached to a carbon atom. 33_ A compound
according to claim 32 wherein the group E is selected
from  groups B 1 to B 13 in Table 2. 34. A compound
according to claim 24 having the formula (11);  R R2 1
^  



A-N  Ra R4 ~' RS  N- H (II) wherein the group A is
attached to the meta or para position of the benzene
ring and q is 0-4. 35. A compound according to claim
34 wherein q is 0, 1 or 2, preferably 0 or 1  and most
preferably 0. 36. A compound according to claim 24
having the formula (III); 210  Rt A' NR2 12  R  4 R5
N-N  H (III) where A' is the residue of the group A
and R' to RS are as defined in any  one of the
preceding claims. 37. A compound according to claim 36
having the formula (IV):  R20 rR2 RI (CH2)z N Ro  4 Rs
N-N  H (IV)  wherein a is 0, I or 2, R20 is selected
from hydrogen, methyl, hydroxy and  fluorine, provided
that when z is 0, e is other than hydroxy. 



38. A compound according to claim 36 having the
formula (V): ------------ 211 -R3  1 N R  -0 R$  ' N-N
H (V} 39. A compound according to claim 38 wherein R}
is selected from hydrogen and  C1-0 hydrocarbyl, for
example C1 alkyl such as methyl, ethyl and isopropyl,
and more preferably R3 is hydrogen. 40. A compound
according to any one of the preceding claims wherein
R1 is  selected from phenyl, naphthyl, thienyl, furan,
pyrimidine and pyridine- 41. A compound according to
claim 34 wherein R' is phenyl. 42. A compound
according to anyone of the preceding claims wherein R'
is  unsubstituted or bears one or more substituenls
selected from hydroxy; C1  acyloxy; fluorine;
chlorine; bromine; trifluoromethyl; cyano; CONH2;
nitro;  C14 hydrocarbyloxy and C1-4 hydrocarbyl each
optionally substituted by C  z alkoxy, carboxy or
hydroxy, C14 acylamino; bcnzoylamino;
pyrrolidinocarbonyi; piperidinocarbonyl;
morpholinocarbonyl;  piperazinocarbonyl; five and six
membered heteroaryl and hetemaryloxy  groups
containing one or two heteroatoms selected from N, 0
and S;  phenyl; phenyl-Ci-0 alkyl; phenyl-C1-0 alkoxy,
heteroaryl-C1 alkyl;  heteroaryl-Ci-0 alkoxy and
phenoxy, wherein the heteroaryl, heteroaryloxy.
phenyl, phenyl-C1 alkyl, phenyl-C1.4 alkoxy,
heteroaryl-C" alkyl,  heteroaryl-Ci-0 alkoxy and
phenoxy groups are each optionally substituted  



with 1, 2 or 3 substitucnts selected from CI-2
acyloxy, fluorine, chlorine,  bromine,
trifluoromethyl, cyano, CONHz. C12 hydrocarbyloxy and
C1.7.  hydrocarbyl each optionally substituted by
methoxy or hydroxy. 212  43. A compound according to
claim 42 wherein R' is unsubstituled or is substituted
by up to 5 substituenLs selected from hydroxy; Cl-4
acyloxy;  fluorine; chlorine; bromine;
trifluoromethyl; cyano; CIA hydrocarbyloxy and  CIA
hydrocarbyl optionally subs ti to led by C1 2 alkoxy
or hydroxy; and five membered heteroaryl groups
containing one or two heleroatoms  selected from N, 0
and S. the heteroaryl groups being optionally
substituted  by one or more C14 alkyl substituents.
44. A compound according to claim 43 wherein R1 is
unsubstitu ted or is  substituted by up to 5
substituents selected from hydro xy, C14 acyloxy,
fluorine, chlorine, bromine, trifluoromethyl, cyano,
CIA hydrocarbyloxy and  CI-4 hydrocarbyl optionally
substituted by C1.2 alkoxy or hydroxy. 45. A compound
according to claim 43 or claim 44 wherein R' is
unsubslituted  or is substituted by 0, 1, 2, 3 or 4
subs lituents, preferably D, 1, 2 or 3, and  more
preferably 0, for 2 su bsti tuents. 46. A compound
according to claim 45 wherein the group R1 has one or
two  substituents selected from fluorine, chlorine,
trifluoromethyl, methyl and  mcthoxy_ 47. A compound
according to claim 46 wherein RI is a
mono-chlorophenyl or  dichlorophenyl group 48_ A
compound according to any one of the preceding claims
wherein R4 is  selected from hydrogen and methyl. 49.
A compound according to any one of the preceding
claims wherein R5 is  selected From hydrogen,
fluorine, chlorine, bromine, methyl, ethyl,
hydroxyethyl, methoxymethyl, cyano, CFS, NH2, NHCOR9b
and  



NHCONHR9e where R9h is phenyl orb enzyl optionally
substituted by  hydroxy, CIA acyloxy, fluorine,
chlorine, bromine, trifluoromethyl, cyano,  C14
hydrocarbyloxy and CIA hydrocarbyl optionally subs Ii
ruled by Ci_2  alkoxy or hydroxy. 213  50. A compound
according to any one of the preceding claims wherein
R2 and R3 are independently selected from hydrogen,
Ci-0 hydrocarbyl and C,-0  acyl. 51. A compound
according to claim 50 wherein RZ and R3 are
independently  selected From hydrogen and methyl. 52.
A compound according to claim Si wherein R2 and R3 are
both hydrogen. 53. A compound according to any one of
the preceding claims having a molecular  weight less
than 750. 54. A compound according to claim 53 wherein
the molecular weight is less than  525. 55. A compound
of the formula (I) which is selected from the group
consisting of  2-phenyl-2-[4-(l H-pyrazol-4-yl)
-phenyl] -e thylami ne; 3 -phenyl-2-[3-(l
H-pyrazol-4-yl) -phenyl] -propioni [rile; 2- [4
-(3,5-dimethyl- I H-pyrazol
-4-yl)-phenyl]-2-phenyl-ethylamine;
2-(4-chloro-phenyl)-2-[4-(1
H-pyrazol-4-yl)-phenylj-ethylamine;
2-[3-(3,5-dimethyl-1H-pyrazol-4-yl)-phenyl]-
I-phenyl-elhylamine;  3-phenyl-2-[3-(1
H-pyrazol-4-yl)-phenyl]-propylamine; 3 -phenyl-2- [4
-(1 H-pyrazol-4-yl)-phenyl] -pi opylamine; (3
-(4-chloro-phenyf)-3 -(4-(l H-pyrazol-4 -yl)-phenyl]
-propyl }-meLhyI- amine; { 3 -(3,4-difluoro-phenyl)-3-
[4-(I H-pyrazol-4-yi)-phenyl] -propyl } -
methyl-amine; { 3 -(3 -chloro-phenyl)-3 - [4-(1 H-pyra
zol-4-yf)-phenyl] -propyl} -melhyl- 



amine; 3-(4-chl oro-phenyl)-3-[4-(1
H-pyrazol-4-yl)-phenyl]-propionamid e;  3-(4-ch
loro-phenyl)-3-[4-(1 H-pyrazol-4-yl)-phenyl]-propyl
amine;  3-(3,4-dichloro-phenyl)-3-(4-(1
H-pyrazal-4-yl)-p heny l]-propyl amine;
4-(4-chloro-phenyl)-4-[4-(1H-pyrazol-4-yl)-phenyl]-pip
eridine;  4-(4-methoxy-phenyl)[4-(1
H-pyrazol-4-yl)-phenyl]-piperid ine;
4-(4-chloro-phenyl)-1-methyl-4-[4-(1
H-pyrazol-4-yl)-phenyl]-piperid ine;  4-phenyl-4-[4-(l
H-pyrazol-4-yl)-phenyl]-piperidine; 4- [4-(3,5 -d
imethyl-
l14-pyrazol-4-yl)-phenyl]-4-phenyl-piperidine; 214
dimethyl- { 3 -[4-(I H-p yrazol-4-yl)-phenyl] -3
-pyrid in-2-yl-propyl } -amine;
(2-(4-chloro-phenyl)-2-[4-(I
H-pyrazol-4-yl)-phenyl]-ethyl } -dimethyl- amine; {
2-(4-chloro -phenyl) -2- [4-(1
H-pyrazol-4-yl)-phenyl]-ethyl } -methyl-amine;  {
2-(4-chloro-phenyl)-2-[4-(1
H-pyrazol-4-yl)-phenyl]-ethyl }-methyl-amine  (R);
(2-(4-chloro
-phenyl)-2-[4-(1H-pyrazol-4-y!)-phenyl]-ethyl}
-methyl-amine  (S); 4-{2-(4-chloro-phenyl)-2-[4-(1
H-pyrazol-4-yl)-phenyl]-ethyl }-morphol ine;  4- {4-[
1-(4-chloro-phenyl)-2-pyrmlidin- l-yl-ethyl] -phenyl)
- I H-pyrazole;
{2-(4-chloro-phenyl)-2-[4-(114-pyrazol-4-yl)-phenyl]-e
thyl)-isopropyl- amine; dimethyl- (2-phenyl-2-[4-(l
H-pyrazol-4-yl)-phenyl]-ethyl) -aminc;
(2,2-his-[4-(1H-pyrazol-4-yl)-phenyl]-ethyl}-dimethyl-
amine;  {2,2-bis-[4-(1H-pyraza1-4-y1)-phenyl]-ethyl)
-methyl-amine;  2-(4-chloro-phenyl)-2-[4-(I
H-pyrazol-4-y))-phenyl]-ethyl amine (R);
2-(4-chloro-phcnyl)-2-(4-(I
H-pyrazol-4-yl)-phenyl]-ethylamine (S);
2-(4-chloro-phenyl)-2-[4-(1 H-pyrazol-4-yl)-phenyl]
-acetamide; 



1- (2-(4-chloro-phenyl)-2-[4-(1
H-pyrazol-4-yl)-phenyl]-ethyl )-piperazine;
1-(2-(4-chloro-phenyl)-2-[4-(1H-pyrazo14-yl)-phenyl]-e
thyl)-pipcridinc;
4-(4-[2-azetidin-l-yl-1-(4-chloro-phenyl)-ethyl]-pheny
l}-1H-pyrazole;  I-phenyl-2-[4-(1
H-pyrazol-4-yl)-phenyl]-ethylamine;
2-(4-chloro-phenyl)-N-methyl-2-[4-(l
H-pyrazol-4-yl)-phenyl] -acetamide;
N-methyl-2,2-his-[4-(1
H-pyrazol-4-yl)-phenyl]-acetamide;
(2-(4-chloro-phenyl)-2-[4-(1H-pyrazol-4-yl)-phenyl]-et
hyl) -methyl-amine;  (2-(4-chloro-phenyl)-2-[4-(1
H-pyrazol-4-yl)-phenyl] -ethyl) -ethyl-amine;  4-
(4-[[-(4 -chloro-phenyl)-2-imidazol- I
-yl-ethyl]-phenyl) -1 H-pyrazole;  methyl-
(2-(4-phenoxy-phenyl)-2-[4-(l
H-pyrazo1-4-yl)-phenyl]-ethyl} - amine;
[2-(4-methoxy-phenyl)-2- [4-(1
H-pyrazol-4-yl)-phenyl]-ethyl ] -methyl- amine;
methyl-{ 2-[4-(pyrazin-2-yloxy)-phenyl]-2-[4-(I H-pyra
zol-4-yl)-phenyl] - ethyl] -amine; 215  methyl -
(2-phenoxy-2-[ 4- (1 H-pyrazol-4-yl) -phenyl ] -ethyl)
-amine; 2- {(4-chloro-phenyl)-[4-(1 H-pyrazo
l-1-yl)-phenyl]-methoxy}-ethylamine;
4-{4-[l-(4-chloro-phcrryl)-3-pyrrolidin-l-yl-propyl]-p
henyl)-1H-pyrazolc;  4-{4-[3-azetidin-
I-yl-1-(4-chloro-phenyl)-propyl]-phenyl}-1H-pyrazole;
methyl- (3-naphthalen-2-yI-3-[4-(1
H-pyrazol-4-yl)-phenyl] -propyl} -amine;  dimethyl-(4-
(3-methyl amino -1-(4-(l
H-pyrazol-4-yi)-phenyl]-propyl}- phenyl)-amine;
{3-(4-Auoro-phenyl)-3-[4-(1H-pyrazol-4-yl)-phenyl]-pro
pyl) -methyl- amine;
4-(4-[4-(4-chloro-phenyl)-piperidin-4-yl]-phenyl]-lH-p
yrazole-3- carbonitrile; 3-(4-phenoxy-phenyl)-3-[4-(1
H-pyrazol-4-yl)-phenyl]-propylamine; 



1-
((4-chloro-phenyl)-[4-(1H-pyrazol-4-yl)-phenyl]-methyl
] -piperadine;  I-methyl-4- [phenyl-[4-(l
H-pyrazol-4-yl)-phenyl]-methyl }-[ 1,4]diazepane;
(3-(3-chloro-phenoxy)-3-[4-(1
H-pyrazol-4-yl)-phenyl]-propyl )-methyl- ami ne;
methyl- {2-phenyl-2-[6-(l
H-pyrazol-4-yl)-pyridin-3-yl]-ethyl }-amine ;  4- (4-[
1-(4-chloro-phenyl)-3-imidazol-I
-yl-propyl]-phenyl)-1H-pyrazole;
4-[4-(3-imidazol-l-yl- l -phenoxy-propyl)-phenyl]-1
H-pyrazo le;
4-(4-[4-(lH-pyrazol-4-yl)-phenyl]-piperidin-4-yl}-phen
ol;  1-
{(4-chloro-phenyl)-[4-(1H-pyrazol-4-yl)-phenyl]-methyl
}-piperidine;  (2-(4-ftuoro-phenyI)-2-[4-(1
H-pyrazol-4-yl)-phenyl]-ethyl} -methyl-amine;
(2-(3-chloro-phcnyi)-2-(4-(l
H-pyrazol-4-yl)-phenyl]-ethyl } -methyl-amine;
4-[4-(2-methoxy-ethoxy)-phenyl] -4- [4- (I
H-pyrazol-4-yl)-phenyl]- piperidine;
4-[4-(3-melhoxy-propoxy)-phenyl]-4-[4-(1
H-pyrazol-4-yl)-phenyl ]- piparidine; 3 -(3,4-d
ichloro-phenyl)-3-[4-(1
H-pyrazol-4-yl)-phenyl]-propionamide;
2-(4-{2-methylamino-1-[4-(1H-pyrazol-4-yl)-phenyl]-eth
yl) -phenoxy)- Isoniootinamide;
(2-(3-chloro-phenoxy)-2-[4-(l
H-pyrazo1-4-yl)-phenyl]-cthyl) - methyl-amino; 216  3
- (2-(4-chloro-phenyl)-2- [4- (1 H-pyrazol-4-yl)
-pheny] ]-ethylamino} - propan-l-al; 2-
(2-(4-chloro-phenyl)-2-[4-(1 H-pyrazoi-4-yl)-phenyl]
-ethylamino] - ethanol; 3 - {
2-(4-chloro-phenyl)-2-[4-(1 H-pyrazol-4-yl)-phenyl]
-ethylamino ) - propan-I-ol; 



2- {2-(4-chloro-phenyl)-2-[4-(1
H-pyrazal-4-yI)-phenyl] -ethyl amino) - ethanol; {
2-(4-Chloro-phenyl)-2- [4-(1
H-pyrazol-4-y1)-phenyl]-ethyl } - cyclopropylmc
thyl-aminc; methyl-[2-[4-(1
H-pyrazol-4-yl)-phenyl]-2-(4-pyridin-3-yl-phenyl)-ethy
I]- amine; 4- (3-melbylamino- I -[4-(1 H-pyrazol-4
-yl)-phenyl]-propyl}-phenol;
3-(4-mcthoxy-phenyl)-3-(4-(1H-pyrazol-4-yl)-phenyl]-pr
opylamine;  4-(4-chloro-phenyl)-4-[4- (3-methyl-1
H-pyrazol-4-yl) -phenyl] -piperidine;
2-(4-chloro-phenyl)-2-[4-( I
H-pyrazol-4-yl)-phenyl]-morpholine;
(4-(4-[4-(IH-pyrazol-4-yl)-phenyl]-piperidin-4-yI}-phe
noxy)-acetic acid;  (4- (4-
[4-(IH-pyrazol-4-yl)-phenyl]-piperidin-4-yl)-phenoxy)-
acetic acid,  methyl ester; 4- {4-[4-(1
H-pyrazoI-4-yl)-phenyl]-piperidin-4-yl}-benzonilrile;
{2-(4-chlaro-phcnyl)-2-[4-(1
H-pyrazol-4-yl)-phenyl]-propyl }-methyl- amine;
1-(4-chloro-phenyl)-2-m ethyl amino-l-[4-(1
H-pyrazol-4-yl)-phenyl]- ethanol;
2-amino-l-(4-chloro-phenyl)-1-[4-(1 H-pyrazo
1-4-y1)-phenyl]-ethanol;  4-(3,4-d
ichloro-phenyl)-4-[4-(I H-pyrazol-4-yl)-phenyl]
-piperidine; 4-(3 -chl oro-4-methoxy-phenyl) -4-[4-(1
H-pyrazol-4-yl)-phenyl]-pi perid ine;
4-(4-chloro-3-fluoro-phenyl)-4-[4-(1
H-pyrazol-4-yl)-phenyl]-piperidine;
4-(4-(4-(lH-pyrazol-4-yl)-phcnyl]-piperidin-4-yl}-benz
oic acid; 4-[4-(1 H-pyrazol-4-yl)-phenyl]-1,2,3,4,
5,6-hcxahydro-[4,4]bipyridinyl;  3-(3-chloro
-phenyl)-3-[4-(1 H-pyrazol-4-yl)-phenyl]-propylamine;
2-methyl amino-I -(4-ni tro-phenyl)-1-[4-(1
H-pyrazol-4-yl)-phenyl]-c thanol;
2-(3-chloro-4-methoxy-phenyl)-2-[4-(1H-pyrazol-4-yl)-p
henyl]-ethylamino; ---- - ------- 
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2-(4-chloro-phenyl)-2-fluoro-2-[4-(1H-pyrazol-4-yl)-ph
enyl]-ethylamine;
3-(3,4-dichloro-phenyl)-3-[6-(1H-pyrazol-4-yl)-pyridin
-3-yl]-propylamine;
2-(4-chloro-3-fluoro-phenyl)-2-[4-(1H-pyrazol-4-yl)-ph
enyl]-ethylamine;
4-(2-chloro-3-fluoro-phenyl)-4-[4-(1H-pyrazol-4-yl)-ph
enyl]-piperidine;  1- {(3,4-lichloro-phenyl)-[4-(l
fl-pyrazol-4-yl)-phenyl]-methyl) -pipcrazine;  2-(3,4
-dichloro-phenyl)-2-[4-(1 H-p yrazol-4-y1)
-phenyl]-elhyiamine;  {2-(3-chloro-4-me
thoxy-phenyl)-2-[4-(] H-pyrazol-4-yl)-phenyl]-ethyl )
- methyl-amine;
4-{4-[2-azetidin-l-yl-1-(4-chloro-phenoxy)-ethyl]-phen
yl }-1H-pyrazolc;  3 - (3-chloro-4-mcthoxy-phenyl)-3-
[4 -(] H-pyrazol -4-y1)-phenyl]- propylamine;
{3-(3-chloro-4-methoxy-phenyl)-3-[4-(1H-pyrazol-4-yl)-
phenyl]-propyl} - methyl-amine; 1-
((3,4-dichloro-phenyl)-[4-(1
H-pyrazol-0-yl)-phenyl]-methyl }-piperazine;  and
G(4-chlora-phenyl)-C- [4-(l H-pyrazol-4-yl)-phenyl]
-methylamine;  and salts, solvates, taulomers and
N-oxides thereof 56 A compound according to claim 55
which is 2-amino-l-(4-chloro-phenyl)-I-[4- (1
H-pyrazol-4-yl)-phenyl]-ethanol or a salt, solvates,
tautomers or N-oxide thereof  57. A compound according
to any one of the preceding claims in the form of a
salt, solvate (such as a hydrate), ester or N-oxide.
58. A compound as defined in anyone of claims 1 to 57
for use in the  prophylaxis or treatment of a disease
state or condition media led by protein kinase B.  59.
The use of a compound as defined in any one ^F claims
1 57 to for the  manufacture of a medicament for the
prophylaxis or treatment of a disease state or
condition mediated by protein kinase B. 60. A compound
as defined in any one of claims l to 57 for use in the



prophylaxis or treatment of a disease slate or
condition mediated by protein kinase A. 218  61. The
use of a compound as defined in any one of claims I to
57 for the  manufacture of a medicament fir the
prophylaxis or treatment of a disease state or
condition mediated by protein kinase A 62. The use of
a compound of the formula (1) as defined in any one of
claims 1 to  57 for the manufacture of a medicament
for the prophylaxis or treatment of a disease  slate
or condition arising from abnormal cell growth, 63.
The use of a compound of the formula (I) as defined in
any one of claims I to  57 for the manufacture of a
medicament for the prophylaxis or treatment of a
disease  in which there is a disorder of
proliferation, apoptosis or differentiation. 64. A
pharmaceutical composition comprising a compound as
defined in any one  of claims I to 57 and a
pharmaceutically acceptable carrier. 65. A compound as
defined in any one of claims I to 57 for use in
medicine.  66. A compound as defined in any one of
claims 1 to 57 for use in the treatment  of a cancer
selected from a carcinoma of the bladder, breast,
colon, kidney, epidermal,  liver, lung, oesophagus,
gall bladder, ovary, pancreas, stomach, cervix,
endomelrium,  thyroid, prostate, or skin; a
hcmatopoietic tumour of lymphoid Lineage; a
hernatopoietic tumour of myeloid lineage; a tumour of
mesenchymal origin; a tumour  of the central or
peripheral nervous system; melanoma; seminoma;
teratocarcinoma;  osteosarcoma; xcroderma pigmentosum;
keratoctanthoma; thyroid follicular cancer;  and
Kaposi's sarcoma. 67. A compound for use according to
claim 66 wherein the cancer is selected  from
colorectal carcinomas, adenocarcinoma, small cell lung
cancer and non-small  cell lung carcinomas, exocrine
pancreatic carcinoma, squamous cell carcinoma,
leukaemia, acute lymphocytic leukaemia, B-cell
lymphoma, T-cell lymphoma,  Hodgkin's lymphoma,
non-Hodgkin's lymphoma, hairy cell lymphoma, or
Burkett's  lymphoma, acute and chronic myelogenous
leukaemias, myelodysplastic syndrome,  



or promyelocytic leukaemia, fibrosarcoma,
habdomyosarcoma, astrocytoma,  neuroblasloma, glioma
and schwannoma. 219  68. A process for the preparation
of a compound of the formula (I) as defined in  any
one of claims l to 57, which process comprises: (a)
the reaction of a compound of the formula (X) with a
compound of the  formula (XI) or an N-pro tected
derivative thereof R2 Y  R'-A-N RQ . R5  E R5 N--N  X
( H (XI)  wherein A, E, and Rl to R5 are as defined in
any one of the preceding  claims, one of the groups X
and Y is selected from chlorine, bromine,  iodine and
trituoromethanesulphonate, and the other one of the
groups  X and Y is a boronate residue, for example a
boronate ester or boronic  acid residue, in the
presence of a palladium catalyst and a base; (b) the
reductive amination of a compound of the formula
(XXXVI):  R! CHO I  E  Ra--~ Rs 1  N-N  H (XXXVI) with
HNR2R3 in the presence of a reducing agent; and
optionally  (c) the conversion of one compound of the
formula (I) into another  compound of the formula (1).



69. A process according to claim 68, variant (a)
wherein the compound of the  formula (X) is prepared
by the reaction of a compound of the formula (LXX)_ R2
1 HO. A N' Ra  1 E  I  X (L)X) 220  with a compound of
the formula R1-H under Friedel Crafts alkylation
conditions, for example in the presence of an
aluminium, halide (e.g. A1C13)_ 






