
0 7 APR 2004  WO 01/25219 PCT/EP00/09722 Chemical Compounds The present
invention relates to piperazine derivatives, to processes for  their
preparation, to pharmaceutical compositions containing them and to  5 their
medical use. In particular the invention relates to novel compounds which
are potent  and specific antagonists of tachykinins, including substance P
and other  neurokinins. 10 The present invention provides compounds of
formula (1) R3)n (R)m (l)  15 wherein R represents a halogen atom or a C1-4
alkyl group;  R1 represents hydrogen or a C t-4 alkyl group; R2 represents
hydrogen or a C1-4 alkyl group; R3 represents a trifluoromethyl, a C1..4
alkyl, a C1..4 alkoxy, a  20 trifluoromethoxy or a halogen group; R4
represents hydrogen, a (CH2)qR7 or a (CH2)rCO(CH2)pR7 group;  R5 represents
hydrogen, a C14 alkyl or a CORE group; R6 represents hydrogen, hydroxy,
amino, methylamino, dimethylamino, a  5 membered heteroaryl group
containing 1 to 3 heteroatoms selected  25 independently from oxygen,
sulphur and nitrogen or a 6 membered  heteroaryl group containing 1 to 3
nitrogen atoms; R7 represents hydrogen, hydroxy, or NR8R9 wherein R8 and R9
represent independently hydrogen or C1-4 alkyl optionally substituted by
hydroxy or by amino; 0 7 APR 100 WO 01/25219 PCTIEPOO/09722 2 R10
represents hydrogen; m is zero or an integer from I to 3; n is zero or an
integer from I to 3; both  p and r are independently zero or an integer
from 1 to 4; q is an integer  from 1 to 4; 



5 and pharmaceutically acceptable salts and solvates thereof. A further
embodiment of the invention provides compounds of formula (1)  and
pharmaceutically acceptable salts and solvates, thereof, wherein R
represents a halogen atom or a C14 alkyl group;  10 R1 represents hydrogen
or a C1.4 alkyl group; R2 represents hydrogen, a C1-4 alkyl, C2..6 alkenyl
or a C3_7 cycloalkyl  group; or R1 and R2 together with nitrogen and carbon
atom to which they  are attached respectively represent a 5 to 6 membered
heterocyclic group;  R3 represents a trifluoromethyl, a C1..4 alkyl, a C1
alkoxy, a  15 trifluoromethoxy or a halogen group; R4 represents hydrogen,
a (CH2)qR7 or a (CH2)rCO(CH2)pR7 group;  R5 represents hydrogen, a C1..4
alkyl or a CORE group; R6 represents hydrogen,hydroxy, amino, methylamino,
dimethylamino a 5  membered heteroaryl group containing I to 3 heteroatoms
selected from  20 oxygen, sulphur and nitrogen or a. 6 membered heteroaryl
group  'containing 1 to 3 nitrogen atoms; R7 represents hydrogen, hydroxy
or NR8R9 wherein R8 and R9 represent  independently hydrogen or C1-4 alkyl
optionally substituted by hydroxy or  by amino; 25 R10 represents hydogen,
a C1-4 alkyl group or R10 together with R2 represents a C3_7 cycloalkyl
group; m is zero or an integer from 1 to 3; n is zero or an integer from I
to 3; both  p and r are independently zero or an integer from 1 to 4; q is
an integer  from 1 to 4; provided that , when R1 and R2 together with
nitrogen and 30 carbon atom to which they are attached respectively
represent a 5 to 6  membered heterocyclic group, i) m is 1 or 2. ii) when m
is 1. R is not  fluorine and iii) when m is 2, the two substituents R are
not both fluorine. Suitable pharmaceutically acceptable salts of the
compounds of general  35 formula (1) include acid addition salts formed
with pharmaceutically 3 0 7 APR 2004 acceptable organic or inorganic acids,
for example hydrochlorides,  hydrobromides, sulphates, alkyl- or
arylsulphonates (e.g.  methanesulphonates or p-toluenesulphonates),
phosphates, acetates,  citrates, succinates, tartrates, fumarates and
maleates. 5 



The solvates may, for example, be hydrates. References hereinafter to a
compound according to the invention include  both compounds of formula (I)
and their pharmaceutically acceptable acid  10 addition salts together with
pharmaceutically acceptable solvates. It will be appreciated by those
skilled in the art that the compounds of  formula (1) contain at least one
chiral centre (namely the carbon atom  shown as * in formula (I)). 15
Further asymmetric carbon atoms are possible in the compounds of  formula
(I). Thus, for example, when R2 is a C1-4 alkyl, a C 2-6 alkenyl or a C3.7
cycloalkyl group, and R5 and R16 'are hydrogens, the compounds of formula
(I) possess' two asymmetric carbon atoms and these may be  20 represented
by the formulae (1a,1b,1c and 1d) 25 0 7 APR 2004 WO 01/25219
PCTFEP00109722 4 The wedge shaped bond indicates that the bond is above the
plane of the  paper. The broken bond indicates that the bond is below the
plane of the  paper. 5 The configuration shown for the chiral carbon atom
indicated as * in  formulae lb and Id is hereinafter referred to as the 3
configuration and in  formulae 1 a and 1 c as a configu ration. In general,
in the specific compounds named below, the R configuration at  the chiral
carbon atom indicated as * corresponds to the S isomer and the  10 - a
configuration corresponds to the R isomer. The configuration of the two
chiral carbon atoms shown in formulae la  and lb is hereinafter referred to
as anti configuation and in formulae 1c  and l d as the syn configuration.
15 Furthermore, when R2 is a C1-4 alkyl, a C 2-6 alkenyl or a C
3-7cycloalkyl  group or R10 is a C1-4 alkyl group and R5 is a C1-4 alkyl or
a CORE  group, the compounds of the invention possess three asymmetric
carbon'.  atoms. 20 The assignment of the R and S configuration of the
asymmetric carbon  atoms of the compounds of the invention has been made
according to the  



rules of Chan, Ingold and Prelong 1956, 12, 81. It is to be understood that
all enantiomers and diastereisomers and  25 mixtures thereof are
encompassed within the scope of the present  invention. The term alkyl as
used herein as a group or a part of the group refers to a  straight or
branched alkyl group containing from I to 4 carbon atoms; 30 examples of
such groups include methyl, ethyl, propyl, isopropyl, n-butyl,  isobutyl,
or tert butyl. 4 The term halogen refers to a fluorine, chlorine, bromine
or iodine atom. WO 01/25219 5 0 7 APR 2004  PCT/F"010722 The term C2.6
alkenyl defines straight or branched chain hydrocarbon  radicals containing
one double bond and having from 2-6 carbon atoms  such as, for example,
ethenyl, 2-propenyl, 3-butenyl, 2-butenyl, 2- pentenyl, 3-pentenyl,
3-methyl-2-butenyl or 3-hexenyl. 5 The term C3-7 cycloalkyl group means a
non aromatic monocyclic  hydrocarbon ring of 3 to 7 carbon atom such as,
for example, cyclopropyl,  cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl. 10 The term C1-4 alkoxy group may be a straight or a branched
chain alkoxy  group, for example methoxy, ethoxy, propoxy, prop-2-oxy,
butoxy, but-2- oxy or methylprop-2-oxy. When R1 and R2 together with
nitrogen and carbon atom to which they  15 are attached respectively
represent a 5 to 6 membered heterocyclic group this group is saturated or
contains a single double bond. This may be a  3,6-dihydro-2H-pyridin-1yl, a
piperidin-1-yl or a pyrrolidin 1-yl group. When R6 is a 5 or 6 membered
heteroaryl group according to the  invention they include furanyl,
thiophenyl, imidazolyl, thiazolyl, oxazolyl,  20 pyridyl or pyrimidinyl.
The group R5 may be in position 3, 5 or 6 of the piperazine ring of
compounds of formula (I) R5 R4 



R2 (R)m  25 (1) When R represents halogen this is suitably chlorine or more
preferably  fluorine or when R is C1-4 alkyl this is suitably methyl or
ethyl wherein m is  0 or an integer from 1 to 2. 07 APR 2004 6 Suitable
values for R1 include hydrogen, a methyl, an ethyl or a propyl  group. 5
Suitable values for R2 include hydrogen, a methyl, an ethyl a propyl, an
isopropyl, a 2-propenyl or a cyclopropyl group. Suitable values for R3
include a methyl, an ethyl or a trifluoromethyl  group. 10 When R4 is
(CH2)gR7 or (CH2)rCO(CH2)pR7, R7 is suitably hydrogen,  hydroxy, NR9R5 e.g.
NH2, NH(C14 alkyl) e.g. NH methyl or N(C1-4  alkyl)2 e.g. N(methyl)2,
NH(C14 alkyl)NH2 e.g. NH(ethyl)NH2, NH(C1.4  alkyl) wherein q is 1 or 2 and
both p and r are independently zero or an  integer from 1 to 2. 15 Suitable
values for R5 include hydrogen or a C1-4 alkyl (e.g. methyl)  group. R is
preferably a halogen atom (e.g. fluorine or chlorine) and/or a C14  20
alkyl (e.g. methyl) group and m is preferably an integer from I to 2.
Suitable values for R10 include hydrogen, a C1-4alkyl (e.g. methyl) group
or together with R2 represents a a C3_7 cycloalkyl (i.e cyclopropyl) group.
25 R1 is preferably a hydrogen atom or a methyl group. R2 is preferably a
hydrogen atom, a methyl, isopropyl, 2-propenyl, or a  cyclopropyl group or
together with R1 is a 3,6-dihydro-2H-pyridin-lyl, a  piperidin-1-yl or a
pyrrolidin 1-yl group. 30 R3 is preferably a trifluoromethyl group. R4 is
preferably a hydrogen atom, an amino C1.4 alkyl(e.g. aminoethyl).  an
aminoacetyl or an amino(C1-4alkylaminocarbonyl) group. 35 WO 01/25219 



7 R5 is preferably a hydrogen atom, a methyl or ethyl group. 0 7 APR 2004
PCT/EPO0/09722 R10 is preferably a hydrogen atom, a methyl group or
together with R2 is  cyclopropyl. 5 A preferred group of compounds of
formula (I) are those in which the  carbon atom shown as * is in the 0
configuration. A preferred class of compounds of formula (1) are those
wherein R is  10 selected independently from a halogen or a methyl group,
wherein m is 1 or 2. More preferably m is 2. Within this class those
wherein R is at the 2  and 4 position are particularly preferred. Compounds
of formula (1) wherein R3 is a trifluoromethyl group and n is 2  15
represent a preferred class of compounds and within this class R3 is
preferably at the 3 and 5 position. A further preferred class of compounds
of formula (I) are those wherein  R4 is hydrogen, a (CH2)rC0(CH2)pR7 or
(CH2)qR7 group, wherein R7 20 represents an amine. Within this class, those
wherein both p and r are  independently zero or 1 or q is I or 2 are
particularly preferred. A particularly preferred group of compounds of
formula (1) is that wherein  R is selected independently from halogen or
methyl, R3 is trifluoromethyl 25 both at the 3 and 5 position, R1. is
hydrogen or methyl, R2 is hydrogen,  methyl, 2-propenyl, or cyclopropyl
group or together with R1 is a 3,6- dihydro-2H-pyridin-lyl, a
piperidin-1-yl or a pyrrolidin 1-yl group, R10  represents hydrogen, a
methyl or R10 together with R2 is a cyclopropyl  group, R4 is hydrogen, an
aminoacetyl or amino ethyl group and R5 is  30 hydrogen or a methyl group.
A particularly preferred group of compounds of formula (1) is that wherein
R is selected independently from halogen or methyl, R3 is trifluoromethyl
both at the 3 and 5 position, R1 is hydrogen or methyl, R2 is hydrogen, 35
methyl, 2-propenyl or cyclopropyl group or together with R1 is a 3,6 4. WO
01/25219 8 0 7 APR 2004  



PCT/EPOO/09722 dihydro-2H-pyridin-lyl, a piperidin-1-yl or a pyrrolidin
1-yl group, R10  represents hydrogen, a methyl or R10 together with R2 is a
cyclopropyl  group, R4 is hydrogen, and R5 is hydrogen. 5 A further
particularly preferred group of compounds of formula (I) is that  wherein R
is selected independently from halogen or methyl and m is 2,  R3 is
trifluoromethyl both at the 3 and 5 position, R1 and R2 are  independently
hydrogen or methyl, R4 is hydrogen and R5 is hydrogen. 10 Preferred
compounds according to the invention are:
2-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid (3,5-bis-
triftuoromethyl-benzyl)-methyl-amide;
2-(2-isopropyl-phenyl)-piperazine-1-carboxylic acid
(3,5-bis-trifluoromethyl- benzyl)-methyl-amide; 15  20 2-(4-fluoro-3-;
methyl-phenyl)-piperazine-1-carboxylicacid(3,5-bis-
trifluoromethyl-benzyl)-methyl-amide; acid(3,5-bis-
2-(2,4-difluoro-phenyl)-piperazine-l-carboxylic
trifluoromethyl-benzyl)-methyl-amide; acid[f-(3,5-bis-
2-(4-fluoro-2-methyl-phenyl)-piperazine-l-carboxylic
trifluoromethyl-phenyl)ethyl]-methyl-amide; 2-(4-fluoro-phenyl)-
piperazine-l-carboxylic acid (3,4-bis-trifluoromethyl- benzyl
)-methyl-amide; 2-Phenyl-piperazine-1-carboxylic acid
(3,5-bis-trifluoromethyl-benzyl)- methyl- amide; 25
2-(2,4-dichloro-phenyl)piperazine-l-carboxylic acid (3,5-bistrifluoro
methyl - be nzyl)-methyl-amide ;
2-(3,4-dichloro-phenyl)-piperazine-l-carboxylic acid (3,5-bistrifluoro
methyl-be nzyl)-methyl-amide;
2-(4-fluoro-2-methyl-phenyl)-3-methyl-piperazine-1-carboxylic acid (3,5- 30
bis-trifluoromethyl-benzyl)-methyl-amide;
2-(2-methyl-4-fluoro-phenyl)-6-Methyl- piperazine-l-carboxylic acid (3,5-
bis-trifluoromethyl-benzyl)-methyt-amide;
2-(4-fluoro-2-methyl-phenyl)-piperazine-l-carboxylic acid 11 -(3,5-bis- 



trifluoromethyl-phenyt )ethyl)-methyl-amide; 0 7 APR 2004 9
4-(2-Amino-acetyl)-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-1-
carboxyiic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide;
2-(S)-(4-Fluoro-2 -methyl-phenyl)-4-(pipend i ne-4-carbonyl)-piperazine-1-
carboxylic acid (3,5-his-trifluoromethyl-benzyl)-methyl-amide; 5
4-(2-Amino-ethyl)-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-I -carboxylic
acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide;
2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-l-carboxylic acid [1-(3,5-bis-
trifluoromethyl-phenyl)-cyclopropyl]-methyl-amide;
j2-(3,5-Bis-trifiuoromethyl-phenyl)-pyrrolid in-1-yl]-[2-(S}-(4-fluoro-2 10
methyl-phenyl)-piperazin-l-yI]-methanone;
[2-(3,5-Bis-trifluorornethyl-phenyl)-3,64hydro-2H-pyndyn-1-yl]-j2-(S)-(4-
fluoro-2-methyl-phenyl)-piperazin-1-yl]-methanone;  [2-(3, 5-Bis-triflu
oromethyl-phenyl )-piperidin-l-yl]-[2-(S)-(4-fluoro-2-methyl-
phenyl)-piperazin-l -yl]-methanone; 15
2-(4-Fluoro-2-methyl-phenyl)-piperazine-l-carboxylicacid[1-(3,5-bis-
trifluoromethyl-phenyl)-but-3-enyl]-methyl-amide; acid[1-(3,5-bis-
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic
trifluoromethyl-phenyl)-2-methyl-prbpyl]-methyl-amide; acid[(3,5-bis-
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic 20
trifluoromethyl-phenyl)-cyclopropyl-methyl]-methyl-amid e; and enantiomers,
pharmaceutically acceptable salts (e.g hydrochloride,  methansuiphonate,
acetate) and solvates thereof. Particularly preferred compounds according
to the invention are: 25
2-(S)-(4-Fluoro-2-methyl-phenyl)-4-(piperidine-4-carbonyl)-piperazine-
Icarboxylic acid (3,5-bis-tri:fluoromethyl-benzyi)-methyl-amide
hydrochloride;
[2-(3.5-Bis-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridyn-l-yl]-[2-(S)-(4-
fluoro-2-methyl-phenyl)-piperazin-1-yl]-methanone hydrochloride  30
(enantiomer A);
4-(2-Amino-acetyl}-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-l- 



carboxylic acid (3,5-b is-trifluoromethyl-be nzyl)-methyl-a mid e
hydrochloride; 2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic
acid [1-(R)-(3,5- 35 bis-trifluoromethyl-phenyl)-ethyl]-methyl-amide
methansu[phonate; WQ 01/25219 10 0 7 APR 2004  PCT/EP"/09722
2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-(R)-(3,5-
bis-trifluoromethyl-phenyl)-ethyl]-methy[-amide acetate; and solvates
thereof; 5 The compounds of the invention are antagonists of tachykinins,
including  substance P and other neurokinins, both in vitro and in vivo and
are thus  of use in the treatment of conditions mediated by tachykinins,
including  Substance P and other neurokinins. 10 NK1-receptor binding
affinity has been determined in vitro by the  compounds' ability to
displace [3H] - substance P (SP) from recombinant  human NK1 receptors
expressed in.Chinese Hamster Ovary (CHO) cell  membranes. CHO cell
membranes were prepared by using a modification of the  15 method described
by Dam T and Quirion R (Peptides, 7:855-864, 1986).  Thus ligand binding
was performed in 0.4 ml of 50 mM HEPES, pH 7.4,  containing 3 mM MnC12,
0.02% BSA, 0.5 nM [3H]Substance P (30-56  Cummol, Amersham), a final
membrane concentration of 25 pg of  protein/mi, and the'test compounds. The
incubation proceeded at room 20 temperature for 40 min. Non-specific
binding was determined using  excess of Substance P (1 pM) and represents
about 6% of the total  binding. Compounds of the invention were further
characterised in a functional  assay for the determination of their
inhibitory effect. Human-NK1-CHO  25 . cells were stimulated with Substance
P and the receptor activation was evaluated by measuring the accumulation
of  cytidinediphosphodiacylglycerol (CDP-DAG), which is the liponucleotide
precursor of phosphatidylinositol diphosphate. CDP-DAG accumulates in  the
presence of Li* as a consequence of the receptor mediated activation 30 of
phospholipase C (PLC) (Godfrey, Biochem. J., 258:621-624, 1989).  



The method is described in detail by Ferraguti et al. (Mol. Cell.
Neurosci.,  5:269-276, 1994). The action of the compounds of the invention
at the NK1 receptor may be  35 determined by using conventional tests. Thus
the ability to bind at the NK1 0 7 APR 2004  WO 01/25219 PCT/EP00/09722 11
receptor was determined using the gerbil foot tapping model as described
by Rupniak & Williams, Eur. J. of Pharmacol., 1994. Compounds of the
invention have also been found to exhibit anxiolytic  5 activity in
conventional tests. For example in marmoset human threat test  (Costall et
al., 1988). Compounds of the invention may be useful in the treatment of
CNS  disorders in particular in the treatment or prevention of major
depressive 10 disorders. including bipolar depression, unipolar depression,
single or  recurrent major depressive episodes with or without psychotic
features,  catatonic features, melancholic features, atypical features or
postpartum  onset, the treatment of anxiety and the treatment of panic
disorders. Other  mood disorders encompassed within the term major
depressive disorders 15 include dysthyrnic disorder with early or late
onset and with or without  atypical features, neurotic depression, post
traumatic stress disorders and  social phobia; dementia of the Alzheimer's
type, with early or late onset,  with depressed mood; vascular dementia
with depressed mood; mood  disorders induced by alcohol, amphetamines,
cocaine, hallucinogens, 20 inhalants, opioids, phencyclidine, sedatives,
hypnotics, anxiolytics and  other substances; schizoaffective disorder of
the depressed type; and  adjustment disorder with depressed mood. Major
depressive disorders  may also result from a general medical condition
including, but not limited  to, myocardial infarction, diabetes,
miscarriage or abortion, etc. 25 Compounds of the invention are useful as
analgesics. In particular they  are useful in the treatment of traumatic
pain such as postoperative pain;  traumatic avulsion pain such as brachial
plexus; chronic pain such as  arthritic pain such as occurring in osteo-,
rheumatoid or psoriatic arthritis; 30 neuropathic pain such as
post-herpetic neuralgia, trigeminal neuralgia,  segmental or intercostal
neuralgia, fibromyalgia, causalgia, peripheral  



neuropathy, diabetic neuropathy, chemotherapy-induced neuropathy,  AIDS
related neuropathy, occipital neuralgia, geniculate neuralgia,
glossopharyngeal neuralgia, reflex sympathetic dystrophy, phantom limb 35
pain; various forms of headache such as migraine, acute or chronic WO
01125219 12 0 7 APR 2004  PCT/EPOO/09722 tension headache,
temporomandibular pain, maxillary sinus pain, cluster  headache;
odontalgia; cancer pain; pain of visceral origin; gastrointestinal  pain;
nerve entrapment pain; sport's injury pain; dysmennorrhoea;  menstrual
pain; meningitis; arachnoiditis; musculoskeletal pain; low back 5 pain e.g.
spinal stenosis; prolapsed disc; sciatica; angina; ankylosing
spondyolitis; gout; bums; scar pain; itch; and thalamic pain such as post
stroke thalamic pain. Compounds of the invention are also useful in the
treatment of sleep  10 disorders including dysomnia, insomnia, sleep apnea,
narcolepsy, and  circadian ritmic disorders. Compounds of the invention are
also useful in the treatment or prevention  of the cognitive disorders.
Cognitive disorders include dementia, amnestic  15 disorders and cognitive
disorders not otherwise specified. Furthermore compounds of the invention
are also useful as memory  and/or cognition enhancers in healthy humans
with no cognitive and/or memory deficit. 20 Compounds of the invention are
also useful in the treatment of tolerance  to and dependence on a number of
substances. For example, they are  useful in the treatment of dependence on
nicotine, alcohol, caffeine,  phencyclidine (phencyclidine like compounds),
or in the treatment of 25 tolerance to and dependence on opiates (e.g
cannabis, heroin, morphine)  or benzodiazepines; in the treatment of
cocaine, sedative ipnotic,  amphetamine or amphetamine- related drugs (e.g
dextroampheta mine,  methylamphetamine) addiction or a combination thereof.
30 Compounds of the invention are also useful as anti-inflammatory agents.
In particular they are useful in the treatment of inflammation in asthma,
influenza, chronic bronchitis and rheumatoid arthritis; in the treatment of



inflammatory diseases of the gastrointestinal tract such as Crohn's
disease, ulcerative colitis, inflammatory bowel disease and non-steroidal
35 anti-inflammatory drug induced damage; inflammatory diseases of the 0 7
APR 2004  WO 01123219 PCT1EP00109722 13 skin such as herpes and eczema;
inflammatory diseases of the bladder  such as cystitis and urge
incontinence; and eye and dental inflammation. Compounds of the invention
are also useful in the treatment of allergic  5 disorders, in particular
allergic disorders of the skin such as urticaria, and  allergic disorders
of the airways such as rhinitis. Compounds of the invention are also useful
in the treatment of emesis,  i.e. nausea, retching and vomiting. Emesis
includes acute emesis, delayed 10 emesis and anticipatory emesis. The
compounds of the invention are  useful in the treatment of emesis however
induced. For example, emesis  may be induced by drugs such as cancer
chemotherapeutic agents such  as alkylating agents, e.g. cyclophosphamide,
carmustine, lomustine and  chlorambucil; cytotoxic antibiotics, e.g.
dactinomycin, doxorubicin, 15 mitomycin-C and bleomycin; anti-metabolites,
e.g. cytarabine,  methotrexate and 5- fluorouracil; Arica alkaloids, e.g.
etoposide,  vinblastine and vincristine; and others such as cisplatin,
dacarbazine,  procarbazine and hydroxyurea; and combinations thereof;
radiation  sickness; radiation therapy, e.g. irradiation of the thorax or
abdomen, such 20 as in the treatment of cancer, poisons; toxins such as
toxins caused by  metabolic disorders or by infection, e.g. gastritis, or
released during  bacterial or viral gastrointestinal infection; pregnancy;
vestibular disorders,  such as motion sickness, vertigo, dizziness and
Meniere's disease; post- operative sickness; gastrointestinal obstruction;
reduced gastrointestinal 25 motility; visceral pain, e.g. myocardial
infarction or peritonitis; migraine;  increased intercranial pressure;
decreased intercranial pressure (e.g.  altitude sickness); opioid
analgesics, such as morphine; and gastro- oesophageal reflux disease, acid
indigestion, over-indulgence of food or  drink, acid stomach, sour stomach,
waterbrash/regurgitation, heartburn, 30 such as episodic heartburn,
nocturnal heartburn, and meal-induced  heartburn and dyspepsia. Compounds
of the invention are also useful in the treatment of  



gastrointestinal disorders such as irritable bowel syndrome; skin disorders
35 such as psoriasis, pruritis and sunburn; vasospastic diseases such as 3
0 7 APR 2004 WO 01/25219 PCTIEPOOro9722 14 angina, vascular headache and
Reynaud's disease; cerebral ischeamia  such as cerebral vasospasm following
subarachnoid haemorrhage;  fibrosing and collagen diseases such as
scleroderma and eosinophilic  fascioliasis; disorders related to immune
enhancement or suppression 5 such as systemic lupus erythematosus and
rheumatic diseases such as  fibrositis; and cough. Compounds of the
invention are of particular use in the treatment of  depressive states, in
the treatment of anxiety and of panic disorders. 10 Depressive states
include major depressive disorders including bipolar  depression, unipolar
depression, single or recurrent major depressive  episodes with or without
psychotic features, catatonic features,  melancholic features, atypical
features or postpartum onset, dysthymic  disorder with early or late onset
and with or without atypical features, 15 neurotic depression and social
phobia; dementia of the Alzheimer's type,  with early or late onset, with
depressed mood; vascular dementia with  depressed mood; mood disorders
induced by alcohol, amphetamines,  cocaine, hallucinogens, inhalants,'
opioids, phencyclidine, sedatives,  hypnotics, anxiolytics and other
substances; schizoaffective disorder of  20 the depressed type. Compounds
of the invention may be administered in combination with  other active
substances such as 5HT3 antagonists, serotonin agonists,  selective
serotonin reuptake inhibitors (SSRI), noradrenaline re-uptake 25 inhibitors
(SNRI), tricyclic - antidepressants or dopaminergic  antidepressants.
Suitable 5HT3 antagonists which may be used in combination of the
compounds of the inventions include for example ondansetron,  30
granisetron, metoclopramide. Suitable serotonin agonists which may be used
in combination with the  compounds of the invention include sumatriptan,
rauwolscine, yohimbine,  



metoclopramide. 35 WO 01/25219 15 07APR2004  PCT!EP00/09722 Suitable SSRI
which may be used in combination with the compounds of  the invention
include fluoxetine, citalopram, femoxetine, fluvoxamine,  paroxetine,
indalpine, sertraline, zimeldine. 5 Suitable SNRI which may be used in
combination with the compounds of  the invention include venlafaxine and
reboxetine. Suitable tricyclic antidepressants which may be used in
combination with a  compound of- the invention include imipramine,
amitriptiline,  10 chlomipramine and nortriptiline. Suitable dopaminergic
antidepressants which may be used in combination  with a compound of the
invention include bupropion and amineptine. 15 It will be appreciated that
the compounds of the combination or  composition may be administered
simultaneously (either in the same or  different pharmaceutical
formulations) or sequentially. The invention therefore provides a compound
of formula (I) or a  20 pharmaceutically acceptable salt or solvate thereof
for use in therapy, in  particular in human medicine. There is also
provided as a further aspect of the invention the use of a  compound of
formula (I) or a pharmaceutically acceptable salt or solvate 25 thereof in
the preparation of a medicament for use in the treatment of  conditions
mediated by tachykinins, including substance P and other  neurokinins. In
an alternative or further aspect there is provided a method for the  30
treatment of a mammal, including man, in particular in the treatment of
conditions mediated by tachykinins, including substance P and other
neurokinins, comprising administration of an effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof. WO
01/25219 16 0 7 APR 2004  PCT/EP00109722 



It will be appreciated that reference to treatment is intended to include
prophylaxis as well as the alleviation of established symptoms.  Compounds
of formula (1) may be administered as the raw chemical but  the active
ingredient is preferably presented as a pharmaceutical  5 formulation.
Accordingly, the invention also provides a pharmaceutical composition
which comprises at least one compound of formula (1) or a  pharmaceutically
acceptable salt thereof and formulated for administration 10 by any
convenient route. Such compositions are preferably in a form  adapted for
use in medicine, in particular human medicine, and can  conveniently be
formulated in a conventional manner using one or more  pharmaceutically
acceptable carriers or excipients. 15 Thus compounds of formula (I) may be
formulated for oral, buccal,  parenteral, topical (including ophthalmic and
nasal), depot or rectal  administration or in a form suitable for
administration by inhalation or  insufflation (either through the mouth or
nose). 20 For oral administration, the pharmaceutical compositions may take
the  form of, for example, tablets or capsules prepared by conventional
means  with pharmaceutically acceptable excipients such as binding agents
(e.g.  pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or
calcium 25 hydrogen phosphate); lubricants (e.g. magnesium stearate, talc
or silica);  disintegrants (e.g. potato starch or sodium starch
glycollate); or wetting  agents (e.g. sodium lauryl sulphate). The tablets
may be coated by  methods well known in the art. Liquid preparations for
oral administration  may take the form of, for example, solutions, syrups
or suspensions, or 30 they may be presented as a dry product for
constitution with water or other  suitable vehicle before use. Such liquid
preparations may be prepared by  conventional means with pharmaceutically
acceptable additives such as  suspending agents (e.g. sorbitol syrup,
cellulose derivatives or  hydrogenated edible fats); emulsifying agents
(e.g. lecithin or acacia); 35 non-aqueous vehicles (e.g. almond oil, oily
esters, ethyl alcohol or WO 01!25219 17 0 7 APR 2004  PCT/EPOO/09722 



fractionated vegetable oils); and preservatives (e.g. methyl or propyl-p-
hydroxybenzoates or sorbic acid). The preparations may also contain  buffer
salts, flavouring, colouring and sweetening agents as appropriate. 5
Preparations for oral administration may be suitably formulated to give
controlled release of the active compound. For buccal administration the
composition may take the form of tablets or  formulated in conventional
manner. 10 The compounds of the invention may be formulated for parenteral
administration by bolus injection or continuous infusion. Formulations for
injection may be presented in unit dosage form e.g. in ampoules or in
multi-dose containers, with an added preservative. The compositions may 15
take such forms as suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulatory agents such as suspending,
stabilising and/or dispersing agents. Alternatively, the active ingredient
may be in powder form for constitution with a suitable vehicle, e.g.
sterile pyrogen-free water, before use. 20 The compounds of the invention
may be formulated for topical  administration in the form of ointments,
creams, gels, lotions, pessaries,  aerosols or drops (e.g. eye, ear or nose
drops). Ointments and creams  may, for example, be formulated with an
aqueous or oily base with the 25 addition of suitable thickening. and/or
gelling agents. Ointments for  administration to the eye may be
manufactured in a sterile manner using  sterilised components. Lotions may
be formulated with an aqueous or oily base and will in  30 general also
contain one or more emulsifying agents, stabilising agents, dispersing
agents, suspending agents, thickening agents, or colouring  agents. Drops
may be formulated with an aqueous or non-aqueous base  also comprising one
or more dispersing agents, stabilising agents,  solubilising agents or
suspending agents. They may also contain a  35 preservative. WO 01!25219 18
0 7 APR 2004  PCTIEP00109722 



The compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g. containing
conventional suppository bases such as cocoa butter or other glycerides. 5
The compounds of the invention may also be formulated as depot
preparations. Such long acting formulations may be - administered by
implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compounds of the 10
invention may be formulated with suitable polymeric or hydrophobic
materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a
sparingly soluble salt. 15 For intranasal administration, the compounds of
the invention may be  formulated as solutions for administration via a
suitable metered or unitary  dose device or alternatively as a powder mix
with a suitable carrier for  administration using a suitable delivery
device. 20 A proposed dose of the compounds of the invention is 1 to about
1000mg  per day. It will be appreciated that it may be necessary to make
routine  variations to the dosage, depending on the age and condition of
the  patient and the precise dosage will be ultimately at the discretion of
the  attendant physician or veterinarian. The dosage will also depend on
the  25 route of administration and the particular compound selected. Thus
for parenteral administration a daily dose will typically be in the  range
of 1 to about 100 mg, preferably 1 to 80 mg per day. For oral
administration a daily dose will typically be within the range 1 to 300 mg
e.g 1 to 100 mg. 30 Compounds of formula (I), and salts and solvates
thereof, may be  prepared by the general methods outlined hereinafter. In
the following  description, the groups R, R1, R2, R4, R5, R6, R7, R8, R9,
R10, m, n, p, q  and r have the meaning as previously defined for compounds
of formula  35 (I) unless otherwise stated. 0 7 APR 2006  WO 01125219
PCT/EPOO/09722 19 According to general process (A), a compound of formula
(I) wherein R4 is  



hydrogen or a (CH2)gR7 group as defined in formula (I), provided that  when
R5 is a C1-4 alkyl or a CORE group, R5 is not in 3 position of the 5
piperazine ring, may be prepared by reduction of a ketopiperazine of
formula (II), wherein R4a is hydrogen or a suitable nitrogen protecting
group or R4a is a (CH2)gR7 group or protecting derivatives thereof
followed where necessary or desired by removal of any protecting group. .10
R2 (") d. The reaction may be carried out using a suitable metal reducing
agent  15 such as a metal hydride, for example a borane hydride, or a metal
hydride complex like lithium aluminum hydride, borohydride, or an
organo-metallic  complex such as borane- methyl sulphide,
9-borabicyclononane (9-BBN),  triethylsilane, sodium triacetoxyborohydride,
sodium cyanoborohydride.  Alternatively boranes may be produced in situ by
reacting Sodium 20 Borohydride in the presence of Iodine, an inorganic acid
(e.g. suiphoric  acid) or an organic acid such as formic acid,
trifluoroacetic , acetic acid, or  methansulphonic acid Suitable solvents
for this reaction are ether (e.g tetrahydrofuran), or  halohydrocarbon
(e.g. dichloromethane) or an amide (e.g. N,N- 25 dimethylformamide) at a
temperature within the range of room  temperature to the reflux temperature
of the reaction mixture. (R)m Compounds of formula (II) may be prepared by
treating compounds of  formula (III) wherein R4a and R5 have the meaning
defined in formula (II) 0 7 APR 2001} WO 01/25219 20 PCTIEP00109722 CI 5
with triphosgene in aprotic solvent such as dichloromethane and in the
presence of an organic base such triethylamine to form the intermediate
carbonyl chloride compound (IV) which may be isolated if required,
followed by reaction of compound (IV) with the amine compound (V) 10 



R2 (V) The reaction conveniently takes place in an aprotic solvent such as
a  hydrocarbon, a hatohydrocarbon such as dichloromethane or an ether 15
such as tetrahydrofuran optionally in the presence of a base such as a
tertiary amine e.g. diisopropyl ethyl amine. Compounds of formula (III) may
be prepared by reduction of a  dihydropyrazin-2-one (V1) using a suitable
metal reducing agent such as 20 sodium borohydride. Alternatively,
catalytic hydrogenation may be used,  for example using Palladium on Carbon
catalyst in a suitable solvent such  as methanol. 0 7 APR 2004  WO 01/25219
PCTJEPOO/09722 21 Alternatively compounds of formula (I11) wherein R5 is
hydrogen may be  5 prepared by reaction of compounds of formula (VII),
wherein R11 is a C1_ 4 alkyl group and X is a suitable leaving group such
as halogen, i.e.  bromine or iodine atom, or OSO2CF3, (R)m.  10 (VII) with
ethylendiamine. The reaction conveniently takes place in a suitable
solvent such as alcohol (i.e. ethanol) at an elevated temperature. 15
According to a further general process (B) a compound of formula (I)
wherein R4 is hydrogen or (CH2)rCO(CH2)p R7 as above defined may be
prepared by reacting a compound of formula (VIII) (R)m  20 (VIII) WO
01/25219 22 0 7 APR 2004  PCT/EPOO/09722 wherein Rob represents a nitrogen
protecting group or Rob is (CH2)r  CO(CH2)pR7 or a protecting group
thereof, with triphosgene in an aprotic  solvent such as dichloromethane or
alkyl esters (e.g. ethylacetate) and in  the presence of an organic base
such triethylamine to form the 5 intermediate carbonyl chloride compound
(IVa ) which may be isolated if  



required, followed by reaction of compound (IV) with the amine compound
(V) (R)m. 10 R2 (V) The reaction conveniently takes place in an aprotic
solvent such as a  hydrocarbon, a halohydrocarbon such as dichioromethane
of an ether  such as tetrahydrofuran or alkyl esters (i.e ethylacetate)
optionally in the 15 presence of a base such as a tertiary amine e.g.
diisopropyl ethyl amine or  triethylamine followed by deprotection where
necessary. When R4a or Rob is a nitrogen protecting group, examples of
suitable  groups include alkoxycarbonyl e.g. t-butoxycarbonyl,
benzyloxycarbonyl,  20 arylsulphonyl e.g. phenysulphonyl or
2-tiimethylsilylethoxymethyl. Protection and deprotection may be effected
using conventional  techniques such as those described in "Protective
Groups in Organic  Synthesis 2nd Ed." by T.W. Greene and P. G. M. Wuts
(John Wiley and  25 Sons, 1991) and as described in the examples
hereinafter. Compounds of formula (I) wherein R4 is a CO(CH2)pR7 group or
protective derivatives thereof may be also prepared by reaction of the
compound of formula (1) WO 01/25219 23 R2 (R)m (1) 0 7 APR 2004
PCTIEP00/09722 5 wherein R4 is a hydrogen atom, with an activated
derivative of the acid  R7(CH2)pCO2H(IX). The activated derivatives of the
carboxylic acid (IX) may be prepared by  conventional means. Suitable
activated derivatives of the carboxylic group  include the corresponding
acyl halide, mixed anhydride, activated ester 10 such as thioester or the
derivative formed between the carboxylic acid  group and a coupling agent
such as that used in peptide chemistry, for  example carbonyl diimidazole
or a diimide such as 1-(3- 



dimethylaminopropyl)-3-ethylcarbodiimide.  The reaction is preferably
carried out in an aprotic solvent such as an  15 amide e.g.
N,N-dimethylformamide or acetonitrile. Compounds of formula (I) wherein R4
is CONR9R8in which R9 or R8  have the meaning defined in formula (I) may be
prepared by reaction of a  compound of formula (I) wherein R4 is a hydrogen
atom with triphosgene 20 in an aprotic solvent such as dichioromethane and
in the presence of an  organic base such as triethylamine followed by
reaction with the amine  compound NR9R8(X). Alternatively compounds of
formula (I) wherein R4 is a CONHR9 group in  25 which Rg is C1 alkyl may be
also prepared by reaction with isocyanate of formula R9NC=O (XI). The
reaction with the compound (XI) is  conveniently carried out in a solvent
such as tetrahydrofuran or aqueous  tetrahydrofuran, a halohydrocarbon
(e.g. dichioromethane) or acetonitrile 0 7 APR 2004 WO 01/25219
PCT/EP00/09722 24 optionally in the presence of a base such as
triethylamine and at  temperature within the range 0-80C. In a further
embodiment compounds of formula (I) wherein R4 is  5 (CH2)gR7 or R4 is
(CH2)rCO(CH2)pR7 wherein q, r and R7 have the meanings defined in formula
(I) or are protective derivatives thereof with  the provision that r is not
zero, may also be prepared by reaction of  compounds of formula (I) wherein
R4 is a hydrogen group with a  compound of formula (XII) R7(CH2)qX or
X(CH2)rCO(CH2)pR7 (XIII), in 10 which X is a leaving group such as halogen
e.g. chlorine, a bromine atom,  a mesyl or a tosyl group. In a further
preferred embodiment compounds of formula (I) wherein R4 is  (CH2)gR7
wherein q and R7 have the meanings defined in formula (I) or 15 are
protective derivatives thereof may be also prepared by reaction of
compounds of formula (I) wherein R4 is a hydrogen group with a  compound of
formula (XIV) R7(CH2)gCHO (XIV), in which q is zero or an  integer from I
to 3 and R7 has the meanings defined in formula (1) or are,  protective
derivatives thereof, in the presence of suitable metal reducing  20 agent
such as NaCNBH3. In a further preferred embodiment compounds of formula (1)
wherein R1  



and R2 together with nitrogen and carbon atom to which they are attached
respectively represent a 5 to 6 unsaturated membered heterocyclic group 25
may be prepared by ring closing metathesis reaction (RCM) of compounds  of
formula (XV). (R)m (XV) 0 7 APR 2004 25 catalysed by a transition metal
complex such as a ruthenium alkylidene  complex (i.e benzylidene
bis(tricyclohexylphosphine)dichlororuthenium).  The reaction is
conveniently carried out in an aprotic solvent such  dichloromethane at 0
C. 5 Compounds of formula (XV) may be prepared from the appropriate
intermediate using any of the processes described herein for preparing
compounds of formula (1). 10 Compound of formula (1) wherein R1 and R2
together with nitrogen and  carbon atom to which they are attached
respectively represent a 5 to 6  saturated membered heterocyclic group may
be prepared by reduction of  the corresponding 5 to 6 unsatuared membered
heterocyclic group with  suitable reducing agent such as catalytic
hydrogenation in a suitable  15 solvent such as methanol at room
temperature. Where it is desired to isolate a compound of formula (I) as a
salt, for  example a pharmaceutically acceptable salt, this may be achieved
by reacting the compound of formula (I) in the form of the free base with
an  20 appropriate amount of suitable acid and in a suitable solvent such
as an alcohol (e.g. ethanol or methanol), an ester (e.g. ethyl acetate) or
an ether  (e.g. diethyl ether tertbutylmethyl ether or tetrahydrofuran).
Compounds of formula (V ), (VI), (VIII), (IX), (X) ,(XII), (XIII) or (XIV)
25 may be prepared by analogous methods to those used for known  compounds.
Thus for example compounds of formula (VIII) may be obtained by  reduction
of a compound of formula (III). 30 The reaction may be carried out using a
suitable metal reducing agent  such as a metal hydride, for example a
borane hydride, or a metal hydride  complex like lithium aluminum hydride,
borohydride, or an organo-metallic  



complex such as borane- methyl sulphide, 9-borabicyclononane (9-BBN),
triethylsilane, sodium triacetoxyborohydride, sodium cyanoborohydride. WO
01/25219 26 0 7 APR 2004  PCT/EP00/09722 Alternatively boranes may be
produced in situ by reacting Sodium  Borohydride in the presence of Iodine,
an inorganic acid (e.g. sulphoric) or  an organic acid such as formic acid,
trifluoroacetic. acetic acid,  methansuphonic acid 5 Pharmaceutically
acceptable salts may also be prepared from other salts,  including other
pharmaceutically acceptable salts, of the compound of  formula (1) using
conventional methods. 10 The compounds of formula (I) may readily be
isolated in association with  solvent molecules by crystallisation from or
evaporation of an appropriate  solvent to give the corresponding solvates.
When a specific enantiomer of a compound of general formula (I) is  15
required, this may be obtained for example by resolution of a corresponding
enantiomeric mixture of a compound of formula (I) using  conventional
methods. Thus specific enantiomers of the compounds of formula (I) in which
R4 is  a hydrogen atom may be prepared by reaction of a suitable chiral
alcohol,  20 in the presence of a source of a carbonyl group (such as
triphosgene or carbonyl diimidazole) separating the resulting
diastereoisomeric  carbamates by conventional means e.g. chromatography or
by fractional  crystallisation. The required enantiomer of a compound of
general formula  (1) may be isolated by removal of carbamate and conversion
into the  25 required free base or salts thereof. Suitable chiral alcohol
for use in the process include (R)-sec-phenyl ethyl  alcohol, etc.
Alternatively, enantiomers of a compound of general formula (I) may be  30
synthesised from the appropriate optically active intermediates using any
of the general processes described herein. Thus for example the required
enantiomer may be prepared by the  corresponding enantiomeric amine of
formula (III) using any of the  



processes described above for preparing compounds of formula (1) from 35
the amine (111). The enantiomer of amine (111) may be prepared from the 0 7
APR 2004 WO 01/25219 PCT/EPOO/09722 27 racemic amine (111) using
conventional procedures such as salt formation  with a suitable optically
active acid such as L(+)mandelic acid or (1 S)-(+)- 10 -camphorsulfonic
acid 5 In one preferred embodiment of the invention the specific enantiomer
of  amine (Ilia) (Ilia)  may be prepared by dynamic kinetic resolution of
amine(IlI) with a suitable 10 optically active acid such as L(+)mandelic
acid or (`!S)-(+)-10 - camphorsulfonic acid in the presence of aromatic
aldehyde such as 3,5 dichlorosalicylaldhyde, salicylaldhyde,
benzaldehyde-p-nitro benzaldehyde. - A particular preferred aldehyde for
use in this reaction is 3,5  15 dichlorosalicylaldhyde. The reaction is
conveniently carried out in an aprotic solvent such as  tetrahydrofuran,
ethyl actetate at a temperature ranging between 20-60C. The invention is
further illustrated by the following Intermediates and  20 Examples which
are not intended as a limitation of the invention. In the Intermediates and
Examples unless otherwise stated: Melting points (m.p.) were determined on
a Gallenkamp m.p. apparatus  25 and are uncorrected. All temperatures
refers to C. Infrared spectra were measured on a FT-IR instrument. Proton
Magnetic Resonance (1 H-NMR)  spectra were recorded at 400 MHz, chemical
shifts are reported in ppm  downfield (d) from Me4Si, used as internal
standard, and are assigned as  singlets (s), doublets (d), doublets of
doublets (dd), triplets (t), quartets (q) 0 7 APR 2004 WO 01125219
PCT/EP00/09722 28 or multiplets (m). Column chromathography was carried out
over silica gel  .(Merck AG Darmstaadt, Germany). The following
abbreviations are used  in text AcOEt = ethyl acetate, CH = cyclohexane,
DCM =  



dichloromethane, Et2O = dietyl ether, DMF = N,N'-dimethylformamide, 5
D1PEA=N,N-diisopropylethylamine MeOH = methanol, TEA =  triethylamine, TFA
= trifluoroacetic acid, THE = tetrahydrofuran. T1c refers  to thin layer
chromatography on silica plates, and dried refers to a solution  dried over
anhydrous sodium sulphate; r.t. (RT) refers to room  temperature. 10
Enantiomer A or enantiomer B refer to a single enantiomer whose  absolute
stereochemistry was not characterised. 'Diastereoisomer A refers to a
mixture of compounds having anti  configuration as defined above.
Diastereoisomer B refers - to a mixture of compounds having sin  15
configuration as defined above. Intermediate 1  2-Methyl-4-fluoroboronic
acid To magnesium turnings (0.5 g), heated at 90C, a solution of commercial
20 2-bromo-5-fluorotoluene (2 mL) in THE (3 mL) was added drop-wise. The
reaction mixture was heated at 90-95C for I Y2 hr, and then the mixture
was diluted with further THE (10 mL) and transferred in a dropping funnel.
The latter solution and trimethylborate (2.1 mL) were simultaneously  added
to stirred Et2O (15 mL), maintaining the temperature -below -60C. 25 The
reaction mixture _was allowed to warm to r.t., then the stirring was
continued for 1 % hr. Water (6 mL) was added and the reaction mixture  was
stirred overnight. AcOEt was added and the solution was washed with  IN HCl
and brine. The organic phase was next dried and concentrated to  give the
crude product which was triturated in Et2O /petroleum (25 mU 75  30 mL) to
obtain the title compound as a trimer (1.44 g, white powder). NMR (DMSO) 8
(ppm) 7.87 (m, 3H), 6.99-6.93 (m, 6H), 2.6 (s, 9H) Intermediate 2 2
4-Fluoro-2-meth ! hen f - razine. WO 01/25219 29 0 7 APR 2004
PCT/EP00/09722 A mixture of intermediate 1 (1.34 g), 2-chloropyrazine (1
mL) and bis[1,2- bis(diphenylphosphino)ethane]-palladium(0) (0.21 g) in
toluene/ 1M sol.  Na2CO3 l EtOH95% 20 mL/20mL11 OmLwas heated at reflux for
2 hr. The  



solution was poured into AcOEt and washed with brine. The organic 5 phase
was next dried and concentrated to give the crude product, which  was
purified by flash chromatography (CH/MOM 85:15) to obtain the title  corn
and (1.4 g) as a white powder. m.p.=66-68C  NMR (DMSO) 8 (ppm) 8.81 (d,
1H), 8.72 (m, 1H), 8.63 (d, 1H), 7.52 (m,  10 1 H), 7.22 (m, 1 H), 7.17 (m,
1 H), 2.35 (s, 3H). Intermediate 3  2-(3-Isopropyl-r)henyf)-pyrazine  To a
solution of commercial 3-isopropyl-benzene boronic acid (1.0 g) in a 15
2:2:1 mixture of toluene/ IM Na2CO3/ EtOH (122 mL), at r.t.,2-
chloropyrazine (599 L) and the bis[1,2-bis(diphenylphosphino)ethane]-
palladium(0) catalyst (110 mg) were added. The reaction mixture was  heated
at 80C for 3 hr. It was then dooled down and partitioned between  AcOEt /
sataq. NaCl. The phases were separated and the organic layer 20 was dried.
The solids were filtered and the solvent evaporated. The crude  oil was
purified by flash chromatography (CH/AcOEt 7:3) obtaining the title
compound as a clear oil (468 mg). NMR (CDCI3): 8 (ppm) 9.02 (d, 1H), 8.63
(m, 1H), 8.49 (d, 1H), 7.89 (m,  1 H), 7.80 (m, 1 H), 7.44 (t. 1 H), 7.35
(d, 1 H), 3.02 (m, 1 H), 1.31 (d, 6H). 25 Intermediate 4 2-(2 -Iso ro - hen
I razine 1) To a suspension of magnesium turnings (134 mg) in anh. THE (2.5
mL), at r.t., under N2, a small crystal of 12 was added, followed by 10% of
30 a solution of commercial 1-bromo-2-isopropyl-benzene (1.0 g) in anh. THE
(2.6 mL). The suspension was heated gently (heat gun) until the brown
colour disappeared. The remaining bromide was added drop-wise,  maintaining
the reaction mixture warm (50-60C) with an oil bath. After the  addition
was complete (15 min) the suspension was stirred at 60C until 0 7 APR 2004
W0 01/25219 PCT1EPOO/09722 30 the magnesium turnings had almost completely
reacted (2 hr). The new  brown solution was used in the next step. 2) To a
solution of the 2-chloropyrazine (448 L) in anh. THE (5.1 mL), at  



0C, under N2, [1,2-bis(diphenylphosphino)ethane]dichloronickel(tl) (100  5
mg) and the Grignard solution were successively added drop-wise. The brown
solution was stirred at r.t. for 30 min, then at reflux for 3 hr. It was
then poured In sat.aq. NaCI 1 DCM and the phases were separated. The
aqueous layer was extracted with DCM (2x) and the combined organic
extracts were dried. The solids were filtered and the solvent evaporated.
10- The crude oil obtained was purified by flash chromatography (CH/AcOEt
7:3) obtaining the title compound as a yellow oil (676 mg). NMR (CDCI3): &
(ppm) 8.67 (d,.1 H), 8.67 (m, 11-1), 8.54 (d, 1H). 7.5-7.3 (m,  4H), 3.13
(m, 1 H), 1.20 (d, 6H). 15 Intermediate 5
2-f4-Fluoro-3-methyl-phenyl)-pyrazine  1) To a suspension of magnesium
turnings (167 mg) in anh. THE (2.6  mL), at r.t., under N2, a .small
crystal of 12 was added, followed by 10% of.  a solution of commercial
4-bromo-1-fluoro-2-methyl-benzene ?1.0 g) in 20 anh. THE (2.7 mL). The
suspension was heated gently (heat gun) until the  brown colour
disappeared. The remaining bromide was added drop-wise,  maintaining the
reaction mixture warm (50-60C) with an oil bath. After the  addition was
complete (15 min) the suspension was stirred at 60C until  the magnesium
turnings had almost completely reacted (2 hr). The new  25 brown solution
was used in the next step. 2) To a solution of the 2-chloropyrazine (472 L)
in anh. THE (5.3 mL), at  0C, under N2,
[1,2-bis(diphenylphosphino)ethane]dichloronickel(II)  (100mg) and the
Grignard solution were successively added dropwise.  The brown solution was
stirred at r.t. for 30 min, then at reflux for 3 hr. It 30 was then poured
in sat.aq. NaCI/DCM and the phases were separated.  The aqueous layer was
extracted with DCM (2x) and the combined  organic extracts were dried. The
solids were filtered and the solvent  evaporated. The. crude oil obtained
was purified by flash chromatography  (CH/AcOEt 7:3) to give the title
compound as a yellow oil (571 mg). 0 7 APR 2004 WO 01125219 PCT/EPOO/09722
31 NMR (CDCI3): S (ppm) 8.98 (d, 1 H), 8.60 (m, 1H), 8.49 (d, 1H), 7.87 (m,
1 H), 7.80 (m, 1 H), 7.13 (t, 1 H), 2.37 (s, 3H). Intermediate 6 



5 242.4 -Difluoro-phenyl)-pyrazine 1) To a suspension of magnesium turnings
(139 mg) in anh. THE (2.6  mL), at r.t., under N2, a small crystal of 12
was added, followed by 10% of  a solution of commercial
1-bromo-2,4-difluoro-benzene (1.0 g) in anh.  THE (2.6 mL). The suspension
was heated gently (heat gun) until the 10 brown colour disappeared. The
remaining bromide was added drop-wise,  maintaining the reaction mixture
warm (50-60C) with an oil bath. After the  addition was complete (15 min)
the suspension was stirred at 60C until  the magnesium turnings had almost
completely reacted (2 hr). The new  brown solution was used in the next
step. 15 2) To a solution of the 2-chloropyrazine (463 L) in anh. THE (5.2
mL), at  0C, under N2, [1,2-bis(diphenylphosphino)ethane]dichloronickel(II)
(50mg) and the Grignard solution were successively added drop-wise. The
brown solution was stirred at r.t. for 30 min. then at reflux for 3 hr. It
was  then poured in sat.aq. NaCI/DCM and the phases were separated. The 20
aqueous layer was extracted with DCM (2x) and the combined organic
extracts were dried. The solids were filtered and the solvent evaporated.
The crude oil obtained was purified by flash chromatography (CI-1/AcOEt
7:3) to give the title compound as a yellow solid (175 mg). NMR (CDC13): 8
(ppm) 9.01 (dd, 1 H), 8.78 (dd, 1 H), 8.66 (d, I H), 7.99 (td,  25 1 H),
7.47 (td. 1 H), 7.29 (td, 1 H). Intermediate 7 2
4-Fluoro-2-methyl-phenyl)-piperazine hydrochloride A two neck round bottom
flask was equipped with a water condenser and  30 a dropping funnel and was
flushed with N2. Mg turnings (1.45 g) were  introduced in the flask and,
were suspended in anh. THE (5 mL). A small  crystal of 12 was added in
order to activate the Mg. The dropping funnel  was filled with a solution
of the commercial 2-bromo-5-fluorotoluene (10 g)  in anh. THE (30 mL). The
solution of the bromide was added drop-wise to 35 the Mg turnings and the
solution warmed up to approximately 70C. The 0 7 APR 2004 WO 01/25219
PCTIEPOO/09722 32 solution was kept at that temperature until complete
disappearance of the  Mg turnings. Meanwhile, 2-chloropyrazine (4.75 ml-)
was dissolved in anh. THE (30 ml-)  



and [1,2-bis(diphenylphosphino)ethane]dichloronickel(II) (510 mg) was  5
added. To this suspension the solution of Grignard was added dropwise, at
0C, under N2. After the addition was complete, the reaction mixture  was
heated at reflux for 2 hr. The THE was evaporated, the residue  poured in
sat. aq. NaCl and the aqueous phase was extracted with DCM  (3x). The
organic extracts were dried, the solids were filtered and the 10 solvent
evaporated. The crude oil was purified by flash chromatography  (CH/AcOEt
85:15) and then through a small column of Florisil (eluant:  DCM) to
eliminate the nickel residue (6.0 g): 2-(4-fluoro-2-methyl-phenyl)-
pyrazine (6.0 g) was obtained as a pale yellow solid.
2-(4-Fluoro-2-methyl-phenyl)-pyrazine (0.3 g) dissolved in EtOH 95% (20  15
ml-) and 37% HCI (0.2 mL) was hydrogenated at 5 atm. for 4hr, in the
presence of 20% Pd(OH)2/C (30 mg) as catalyst The catalyst was filtered
off and the solvent was evaporated. The crude residue was triturated in
MeOHIAcOEt (5 m1J15 ml-) to obtain the title compound (0.08 g) as a white
powder.  20 m.p. >220 C NMR (DMSO) 8 (ppm) 9.72 (broad, 2H), 7.90 (d, 1H),
7.21-7.17 (m, 2H),  4.85 (m, 1 H), 3.57-3.2 (m, 6H), 2.40 (s, 3H).
Intermediate 8 25 3-(4-Flu oro-2-meth 1 hen t- i erazine-1-carboxylic acid
ben l  ester To a solution of intermediate 7 (0.25 g) and TEA (0.5 ml-) in
DCM (15 ml-)  a solution of benzylchloroformate (0.15 ml-) in DCM (10 mL)
was added  drop-wise, at 0C. The reaction mixture was stirred at 0C for
2hr, then 30 washed with brine. The organic phase was dried and
concentrated to give  the crude product, which was purified by flash column
chromatography  (CH/AcOEt 25:75) to obtain the title compound (0.21 g) as a
colourless oil.  NMR (CDCI3, 40C) 8 (ppm) 7.52 (m, 1H), 7.4-7.3 (m, 5H),
6.9-6.8 (m,  2H), 5.16 (dd, 2H), 4.12 (m, 2H), 3.86 (m, 1H), 3.3-2.7 (m,
4H), 2.33, (bs,  35 3H). 0 7 APR 200k  Pu ffl, pp1p9122 WO 01/25219 33
ester  



lic acid ben termediate 9 l e  b In o  11 hen i i erazine-'l -car at r.t.,
47 m 3 3450 ro 428 mg) in anh. EtOH (  To a solution of intermediate 3 (4
OH)21C 20% (86 mg. 20% wt) were  (492 L) and Pd( aratus and the  -. MCI
added. The under NT, he a b lack c k s (uspension was placed in a PARR app
catalyst rinsed for rinsed 18 hr. with The McOH ca The  hydrogenation was
done at r.t. under 7 a of was then filtered on Ce!'~te and the Celite solid
2-(3-lsopropyl-Phehe  rated to dryness. The grey 4 M4 at  filtrate was
evapo loride (654 mg) was dissolved in anh. DCM (2 1 o piperazine hydroch
and benzylchioroformate (404 at  0C then TEA (1.32 mL}at 0C for 2 poured  ,
under N2, arated.  The solution was stirred '/Zhr. It was then were added.
K C03 and the phases were 5eP NaCl 1 sataq. 2 1 x) and the combined  in DCM
1 sat.aq. cted with DCM ( solvent  The aqueous layer was extra filtered and
the The solids were ro  15 organic extracts were dried. purified by flash
ch matography  evaporated. The crude oil was p ound as a yellow oil
(192mg)- (CWACOEt 6:4) to give the title cons ns, 8H), 5.08 (m. 2H), 3.89
(bd, 1 H)  NMR (CDC13): S (ppm) 7.34-7,12 ( 1.17 (d, 6H). 3.85 (bm,1 H),
3.55 (bd, 1H), 3.0-2.65 (bm. 6H), 20 Intern -c arbo 



hen i erezine-1 40 mL), at r.t.,  3 24so 170 intermediate 4 315mg) in anh
EtOH C 20% (63 mg. 20% wt) were  olution of ediate 10 llc acid ben ester.
To 00 conc. HCl (529 L) and Pd(OH)2r under N2, apparatus and the  atm in a
PARR of H2 for 18 hr. The catalyst  25 added. The black suspense r tn was .
under 7 placed hydrogenations was done a filtered on Celite and the Ceiite
cake rinsed l with MeOH. The  The  was then fil dryness. The grey solid CM
16 ML), at  filtrate was evaporated (411 g) was dissolved in anh. D ( were
piperazine hydros lchtoroformate (272 L) 30 0C, under N2, then TEA (886 L)
and benzy poured in e  solution was stirred at 0C for 2.5 hr. It wa
separated. The  added. The K C03 and the phases or g  DCM I sataq. NaG! 1
sat.aq. 2 1x) and the combined g  aqueous layer was extracted with DCM (
extracts were dried. The solids were filtered and the solvent evaporated.
WO 0V25219 34 0 7 APR 2004 PCT/,EM/09722 The crude oil was obtaining the
title com Purified by flash chromatography and as a yellow oil (117 m)
(CH/AcOEt fi:4)  NMR (CDCI3): g (pPm) 7.52 (d, 1H), 7.4-7.3 (m, 5H), 7.26 1
H), 7.14 (t, 1 H), 5.14 (d, 1 H), 5.03 (d, 1 H), 4.0-3.8 (m . 13 7,27 (t, 5
2.99 (m, 1 H), 2.91 (m, 1H). 2.8-2.0 (m, 2H), 1.19 , 3H}, 3.23 (m, 7 H),
(d, 6H). intermediate 11 3 4-Fiuoro3-Wrath 



hen )MD'oerazine-1-carbo ester ifc acid 'benz  10- To a solution of
intermediate 5 under N (314 mg) in anh. EtOH (30 2, conc. HCI (350 !.LL)
and Pd(OH)2/C /C 20% (30 m mL), ate were  added. The black suspension was
9. 10% wt) were  placed in a PARR aPPa  hydrogenation was done at r.t.
under 7 atm of H2 for 18 The rathe and the was then filtered on Celite and
the Celite cake rinsed with catalyst  15 filtrate was evaporated to
dryness. The grey solid 2-(4-Fluoro-3-methyl- phenyl)-PiPerazine
hydrochloride (411 m mL), at 0C, under N2, then TEA g} was dissolved in
anh. DCM (15  (858 L) and benzYlchloroformate (264  AL) were added. The
solution was stirred at 0C for 2.5 poured in DCM / saf.aq'~ hr. It was then
20 separated. The a-S"SNaCl tilayer was extracted with DCM (1x) and the
combined organic extracts were dried. The solids were filtered evaporated.
The crude Oil was used b ~ and the (CH/AcOEt 6:4) obtaining P Y flash
chromatography  NMR (CDC13 g g the title com ound as a yellow oil (170 mg).
25 1H 5.17 )' (pPm), 7.3-7.4 (m, 5H), 7.23 (m, 1H), 7.17 (m, 1H, 6.96 ),
(m. 2H). 4.15 (m, 2H), 3.67 (m, 1H), 2.7-3.2 m ) ,  3H). ( , 4H), 2.27 (s
s, intermediate 12 3 2 4-Difluoro- hen i- i e raz 30 To a solution of
intermediate 6 ine-I marbo iic acid benz ester EtOH (30 mL), at r.t.,
under N2, conc. HCl (228 L, 2.5 eq) and Pd(OH)2/C 20% mg, wt) were added.
The black suspension was placed in a PARR (R0 pp 10 s  and the
hydrogenation was done at r.t. under 7 atm of H2 apparatus  catalyst was
then filtered on Celite and the Celite cake rinse or 18 hr. The 35 The
filtrate was evaporated to dryness. The greenish solid 2-(2=4_Diftuora I 0
7 APR 2004  PCT1EP00109722 WO 01/25219 35 anh. DCM  



phenyl}- piperazine hydrochloride (247 mg) was dissolved in and
benzylchloroformate (9.1 mL), at 0C, under N2, then TEA (SOrBred at 0C for
3 hr. It was then  (162 pL) were added. The solution poured in DCM / sataq.
NaCl I sat.aq. K2C03 and the phases were  5 separated. The aqueous layer
was extracted with DCM (1x) and the  combined organic extracts were dried.
The solids were filtered and the  solvent evaporated. The crude oil was
purified by flash chromatography  92 (CH1AcOEt 6:4) obtaining the Lite corn
and as a yellow oil 1O0O(m, 2H),  NMR (CDC13): S (ppm) 7.49 (m, 1H),
7.3-7.4 (m, 5H), 6.76-6.8 10 5.16 (s, 2H), 4.15 (m, 2H), 4.03 (m, 111),
2.8-3.15 (m, 4H).  intermediate 13 44(3.5- Bis-trifluorometh -ben -meth
-arbamov l e4 juoro 2- .,L___a e 15 A solution of triphosgene (0.02 mL) in
DCM (10 mL) was added drop-wise  and TEA (0.15 mL) in DCM (10 ML)  to a
solution of intermediate 8 (0.05 g) at 0C. The reaction mixture was allowed
to warm to r.t. in hr, then  DIPEA (0.07 mL) and
(3,5-bis=trifluoromethyl-benzyi)- methyl-amine  hydrochloride (53 mg) were
added. The reaction mixture was stirred at 20 reflux for 2hr and at r.t.
overnight, then was washed with a I N solution the  give  HCl and brine.
The organic phase was dried and concentrated crude product, which was
purified by flash chromattsg aphY CHlAcOEt  7:3) to obtain the title
compound (0.05 g) as a colourl 5H), 7.20 (dd.  NMR (CDC13) 8 (pprn) 7.76
(s,1 H), 7.49 (s, 2H), 7.4-7.3 (m, 2H), 4.66 (d, 1 H), 4.64 (m, 1 H),  25 1
H), 6.86 (d, 1 H), 6.79 (m, 1 H), X5.17 (s, 4.36 (d, 1H), 3.97 (m, 2H), 3.4
(m, 2H), 3.16 (m. 2H), 2.93 (s, 3H), 2.38  (bs, 3H). 14 intermediate  30
4.1(3.5-B! s-trifluorometh l-ben l -methyl carb mo I 3 3-iso ro 



e  in b is acenz in  hen 1 i erazlne-1-carbo a h DCM (7 mL), at 0C,  To a
solution of intermediate 9 (192 m9) under N2, TEA (237 pL.) was added.
Then, a solution of triphosgene (76  mg) in anh. DCM (4 mL) was added
drop-wise. The reaction was stirred at 35 0'C for 2hr. WO 01/25219 36 0 7
APR 2004  PCT/EPOO/09722 To this solution DIPEA (198 L) and
(3,5-bis-trifluoromethyl-benzyi)- methyl-amine hydrochloride (200 mg) were
added. The solution was  stirred at r.t for 18 hr. The reaction mixture was
diluted with DCM,  washed with 10% citric acid (1x) and dried. The solids
were filtered and 5 the solvent evaporated. The crude oil was purified by
flash  chromatography (CHIAcOEt 65:35) to give the title compound as a
thick  oil (353 mg). NMR (CDCI3): 8 (ppm) 7.91 (bs, 1 H), 7.84 (bs 2H),
7.36-7.26 (m, 5H),  7.18-7.10 (m, 2H), 7.06 (m, 2H), 5.07 (s, 2H), 4.76 (t,
1 H), 4.50 (bs, 2H),  10 3.96 (dd, 1 H), 3.66 (td, 1 H), 3.57 (dd, 1 H),
3.4-3.3 (m, 2H), 3.19 (m, 1 H),  2.86 (s, 3H), 2.76 (m, 1H), 1.09 (2d, 6H).
intermediate 15 4- 3 5-Bis-trifluorometh -ben i -meth l-carbamo 11.342-i so
ro  15 hen t - i erazine-l-carbo lic acid bent ester. To a solution of
intermediate 10 (46 mg) in anh. DCM (3.9 mL), at 0C,  under N2, TEA (145 L)
was added. then a solution of triphosgene (46  mg) in anh. DCM (3 ml-) was
added drop-wise. The reaction was stirred at  0Cfor2 h r. 20 To this
solution, DIPEA (121 L) and (3,5-bis-trifluoromethyl-benzyl)- methyl-amine
hydrochloride (122 mg) were added. The solution was  



stirred at r.#, for 18 hr. The reaction mixture was diluted with DCM,
washed  with 10% citric acid (lx) and dried. The solids were filtered and
the solvent  evaporated. The crude oil_ was purified by flash
chromatography  25 (CH/AcOEt 7:3) to give the title compound as a clear oil
(108 mg). NMR (CDC13): 8 (ppm) 7.89 (bs, 1H), 7.71 (bs, 2H), 7.38-7.28 (m,
5H),  7.28 (dd, 1 H), 7.23 (dd, 1 H), 7.16 (dt, 1 H), 7.01 (dt, 1 H), 5.14
(d, I H), 5.05  (bd, 1 H), 4.68 (dd, 1 H), 4.52 (2d(AB), 2H), 3.83 (dd, 1
H), 3.71 (dt, 1 H),  3.53 (md, 1 H), 3.41 (dt, 1 H), 3.26 (m, 1 H),
3.15-3.05 (m, 2H), 1.19 (d, 3H),  30 1.13 (m, 3H). Intermediate 16 4[(3,5-B
is trifluorometh I-benz I -meth l-carbamo I -3 4-fluoro-3 meth 1 hen I - i
ermine-l-carbox is acid benzvf ester WO 01/25219 37 0 7 APR 2004  PC
IEP(c)oro9722 To a solution of intermediate 11 (170 mg) in anh. DCM (7 mL),
at 0C,  under N2, TEA (217 L) was added. Then, a solution of triphosgene
(69  mg) in anh. DCM (3 mL) was added drop-wise. The reaction was stirred
at  0C for 2 hr. 5 To this solution DIPEA (181 ILL) and
(3,5-bis-trifluoromethyl-benryi)- methyl-amine hydrochloride (183 mg) were
added. The solution was  stirred at r.t. for 18 hr. The reaction mixture
was diluted with DCM, washed  with 10% citric acid (lx) and dried. The
solids were filtered and the solvent  evaporated. The crude oil was
purified by flash chromatography 10 (CH/AcOEt 65:35) to give the title
compound as a gummy solid (226 mg).  NMR (CDCI3): S (ppm) 7.77 (m, 1H),
7.60 (m, 2H), 7.3-7.4 (m, 5H), 7.05- 7.15 (m, 2H), 6.90 (m, 1 H), 5.14 (m,
2H), 4.6-4.8 (m, 1 H), 4.54 + 4.47 (AB,  2H), 3.82 (bm, 1 H), 3.73 (dd, 1
H), 3.65 (m, 1 H), 3.57 (m, 1 H), 3.33 (m,  1 H), 3.26 (m, 1 H), 2.90 (s,
3H), 2.19 (s, 3H). 15 Intermediate 17 4 3 5-Bis-trifluorometh -ben -meth
-carbamo -3 2 4-difluoro- hen t - i erazine-1-carboxylic acid benzyl ester
To a solution of intermediate 12 (95 mg) in anh. DCM (3 mL), at 0C,  20
under N2, TEA (120 L) was added. Then a solution of triphosgene (38 



mg) in anh. DCM (3 mL) was added dropwise. The reaction was stirred at  0C
for 2.hr. To this solution DIPEA (100 L, 2 eq) and
(3,5-bis-trifluoromethyl-benzyl)- methyl-amine hydrochloride (101 mg) were
added. The solution was  25 stirred at r.t. for 18 hr. The reaction mixture
was diluted with DCM, washed with 10% citric acid (1 x) and dried. The
solids were filtered and the solvent  evaporated. The crude oil was
purified by flash chromatography  (CH/AcOEt 7:3) to give the title compound
as a yellow gum (134 mg).  NMR (CDCI3): S (ppm) 7.76 (s, 1H), 7.56 (s, 2H),
7.26-7.40 (m, 6H), 6.76 30 (m, 2H), 5.17 (m, 2H), 4.83 (m, 1 H), 4.36-4.60
(dd + m, 2H), 3.90 (m, 1 H),  3.25-3.7 (m, 2H), 2.86 (s, 3H). Intermediate
18  4-(3.5-Bis-trifluoromethyl-benzvl-carbamo I 344 fluoro-2-meta 35
phenyll-piparazine-1 -carbox tic acid ben l ester 0 7 APR 2004 WO 01/25219
38 PCTIEP0O/09722 To a solution of intermediate 8 (0.15g) and TEA (0.32m1)
in DCM (35m1), a  solution of triphosgene (0.065ml) in DCM (25m1) was added
drop-wise at  00 C. The reaction mixture was allowed to warm to r.t. in 3
hr, then  pyridine (0.3 mL) and
3,5-bis(trifluoromethyl)-benzyl-1-methyl-amine 5 hydrochloride (53 mg) were
added. The reaction mixture was stirred at r.t.  overnight, then washed
with a 1N solution of HCI and brine. The organic  phase was next dried and
concentrated to give the crude product which  was purified by flash
chromatography (CH/AcOEt 7:3) to obtain the title  compound (0.086 g) as a
pale yellow oil and 4-benzyloxycarbonyl-2-(4- 10
fluoro-2-methyl-phenyl)-piperazine-l-carbonyl chloride (0.075 g). 15 Title
compound: NMR (CDCI3) 6 (ppm) .78-7.7 (m, 1 H), 7.5-7.4 (m, 2H),  7.4-7.25
(m, 5H), 7.20 (m, 1H), 6.95-6.8 (m, 2H), 5.2-5.05 (m, 2H), 4.99  (dd, 1 H),
4.6-4.2 (m, 2H), 4.5-4.15 (m, 2H), 3.8-3.6 (m, 2H), 4.12 (m,  112H), 3.91
(m, 1/2H), 3.61 (m, 112H), 3.44 (m, 1/2H), 2.4-2.2 (s+s, 3H). 



Intermediate 19 3- 4-Fluoro-2-methyl-phenyl)iperazine-1_carboxyllc acid
14S) - phhenyl-ethyl ester To a solution of 1, 1'carbonyidiimidazole (0.162
g) in DCM (5 mL) (S)-sec- 20 phenethyl alcohol (0.122 g) was added. After
30 min. a solution of  intermediate 7 (0.180 g) in acetonitrile (5 mL) was
added and the mixture  refluxed for 2 hr. Then the mixture was concentrated
to give the crude  product, which was purified by flash chromatography
(CHIAcOEt 8: 2) to  give the title compound (mix diastereomers) (0.180 g)
as a foam. 25 NMR (DMSO) b (ppm) 7.87 (m, 1 H); 7.40-7.25 (m, 5H);
7.02-6.94 (m, 2H);  5.74 (m, 1 H); 3.93-3.71 (m, 3H); 3.00-2.55 (m. 4H);
2.34 (s, 3H); 2.28 (s,  3H) Intermediate 20 30 4 3
5-Bis-trifluoromethyl-benzyl-carbamovl}-3-(R)-(4-fluoro-2-methvl hen - i
erazine-7-carboxylic  diastereomer 1 20a acid 1-f S)-phenyl-ethyl ester 4 3
5-Bis-trifluorometh -bent -carbamo l -3 S - 4 fluoro-2-meth l- hen f - i
erazine-1-carbo lic acid 1 S - hen l-eth l ester  35 Ldiastereomer 2) 20b 0
7 APR 2094 39 A solution of triphosgene (0.075 g) in DCM (5 ml-) was added
drop-wise to  a solution of intermediate 19 (0.180 g) and TEA (0.35 mL) in
DCM (5 mL)  at 0 C. After 2 hr, DIPEA (0.3 ml-) and
(3,5-bistrifluoromethylbenzyl)- methyl-amine hydrochloride (0.209 g) were
added and the mixture was 5 warmed at r.t. After 4 hr, DCM was added and
the organic phase was  washed with HCI 1 N (2 x 10 ml-) and brine, dried
and concentrated to give  the crude diastereisomeric mixture. Separation by
flash chromatography  (CH/AcOEt 8:2) yielded the title com and 20a (0.125
g) and the title  compound 20b (0.135 g) as white foams. 10 Intermediate
20a: NMR (DMSO) S (ppm) 7.90 (s, 1 H); 7.67 (s, 2H); 7.4- 7.27 (m, 6H);
6.95 (dd, 1 H); 6.80 (m, 1 H); 5,74 (q, 1 H); 4.60-4.40 (dd, 2H);  4.50 (m,
1H); 3.79 (m, 3H); 3.00 (m, 3H); 2.87 (s, 3H); 2.29 (s, 3H); 1.46  



(d, 3H). Intermediate 20b: NMR (DMSO) 8 (ppm) 7.90 (s, 1 H); 7.67 (s, 2H);
7.37- 15 7.24 (m, 6H); 6.95 (dd, 1 H); 6.81 (m, 1 H); 5.75 (q, 1 H);
4.60-4.41 (dd, 2H);  4.52 (m, 1H); 3.83-3.00 (m, 6H); 2.88 (s, 3H); 2.33
(s, 3H); 1.48 (d, 3H). Intermediate 21 17 2 4-Bis trifluororneth [ hen I
-eth I -meth l-amine 20 To a 2 M solution of MeNH2 in MeOH (10 mL)
commercial 3,5- bis(trifluoromethyl)acetophenone (2.1 g) was added. After
12 hr the  mixture was cooled at 00 C and then NaBH4 (0.512g) was added.
After I  hr the mixture was quenched with H2O and extracted with DCM. Then
the  organic phase was dried and concentrated to give the crude product
which 25 was purified by distillation to obtain the title compound (1.5 g)
as an oil.  NMR (CDCI3) 8 (ppm) 7.8 (m, 3H); 3.8 (q, 1 H); 2.4 (s, 3H); 1.4
(d, 3H) Intermediate 22 4-ff1-(3.5-Bis-trifluorometh l hen -eth I -meth
I-carbamo -3 4 razine-1-carboxylic acid benz (mixture of enantiomers A,B)
(22a) 4-11143,5-Bis trifluoromethyl-phen I -eth 1 -methvl-carbamo3-(4-
fluoro-2-methyl -hen I - i razine-1-carboxylic acid ben 1 ester  (mixture
of enantiomers C .D 22b WO 01/25219 40 07 APR 2O 4  PCTIEP00109722 To a
solution of 4-benzyloxycarbonyl-2-(4-fluoro-2-methyl-phenyl)-
piperazine-1-carbonyl chloride (0.075 g) in DCM (5 mL) DIPEA (0.12 mL)  and
intermediate 21 (0.1 g) were added. The mixture was refluxed for 2 hr,
then acetonitrile (5 mL) was added and the obtained solution was heated 5
700 C and the mixture was stirred overnight. Then the mixture was
concentrated and the residue was dissolved in AcOEt. The organic phase  was
washed with HCI 1N and brine and dried. The organic phase was  concentrated
to give the crude mixture of diastereomeric conipounds  which were
separated by flash chromatography (CH/AcOEt 8:2) to obtain 10 the title
compound 22a (0.05 g) and title compound 22b (0.55 g) as white  foams.
Intermediate 22a: NMR (CDCI3) 8 (ppm) 7.78 (s, 1 H); 7.58 (s, 2H); 7.4-7.3



(m, 5H); 7.18 (m, 1 H); 6.86 (m, 1 H); 6.77 (m, 1 H); 5.45 (m, 1 H); 5.16
(s,  2H); 4.6 (m, 1 H); 3.94 (m, 2H); 3.443.10 (m, 4H); 2.68 (s, 3H): 2.4
(s, 3H);  15 1.49 (d, 3H).' Intermediate 22b: NMR (CDC13) 8 (ppm) 7.75 (s,
1 H); 7.53 (s, 2H); 7.4-7.3  (m, 5H); 7.18 (m, 1 H); 6.87 (m, 1 H); 6.78
(m, 1 H); 5.59 (m, 1 H); 5.18 (s,  2H); 4.59 (m, 1H); 3.97 (m, 2H);
3.44-3.06 (m, 4H); 2.78 (s, 3H); 2.37 (s,.  3H); 1.53 (d. 3H). 20
Intermediate 23 4-Fiuoro 2-meth l hen -oxo-acetic acid meth ester 1) To a
suspension of magnesium turnings (617 mg) in anh. THE (6 mL),  at r.t.,
under N2, a small crystal of 12 was added, followed by 10% of a  25
solution of commercial 2-bromo-5-fluorotoluene (4.Og) in anh. THE (15 mL).
The suspension was heated gently (heat gun) until the brown colour
disappeared. The remaining bromide solution was added drop-wise,
maintaining the reaction mixture warm (50-60C) with an oil bath. After the
addition was complete (15 min), the suspension was stirred at 70C until 30
the magnesium turnings had almost completely reacted (2 hr). The new  brown
solution was used in the next step. 2) A solution of LiBr (4.41 g) in anh.
THE (50 ml-) was added drop-wise to  a suspension of CuBr (3.64g) in anh.
THE (50 mL). The reaction mixture  was stirred at r.t. for 1 hr (dark green
solution with a small amount of white 35 solid in suspension). The Grignard
solution previously prepared was then WO 01/25219 41 0 7 APR 2004
PCTIEP00I09722 added dropwise (an ice bath was used to maintain the
temperature  X25C) followed by methyl oxalyl chloride (1.95 mL). The
reaction mixture  was stirred at r.t. for 2 hr. The THE was evaporated and
the residue was  taken up in AcOEt. The organic layer was washed with
sat.aq. NH4CI (2x) 5 and dried. The solids were filtered and the solvent
evaporated to give a  crude oil, which was purified by flash chromatography
(CHIAcOEt 95:5) to  obtain the title compound as a clear oil (2.44 g). NMR
(CDCI3): 8 (ppm) 7.74 (m, 1 H), 6.98-7.04 (m, 2H), 3.96 (s, 3H), 2.61  (s,
3H). 



10 Intemediate 24 (4-Fluoro hen I -oxo-acetic acid methyl ester To
magnesium turnings (0.066 g), previously heated at 90C and covered  by THE
(1 mL), a crystal of iodine was added followed by a solution of  15
commercial 4-Fluoro-bromobenzene (0.437 g) in THE (4 mL). The temperature
was kept at 60C till the consumption of the metal. The  solution of the
organometallic derivative was added drop-wise on a  solution of CuBr (0.356
g)'and LiB'r(0.431 g) in THE (10 mL), previously prepared at 0C. 20 At the
end of the addition, methyl oxalyl chloride (0.225 mL) was added  via
syringe and the reaction mixture was stirred 2h at r.t, before being
poured into an aqueous saturated solution of NH4CI and extracted with
Et20. The organic phase was washed with brine and dried. The crude  product
obtained after evaporation of solvents was purified by column 25
chromatography (CH/AcOEt 95:5) affording the title compound (0.2g) as a
solid. 1 H-NMR (CDCI3): 8 (ppm): 8.12 (m, 2H), 7.20 (m, 2H), 3.99 (s, 3H).
Intermediate 25 30 3- 4-Fluoro-2-meth l-hen I -5 6-dih dro-1 H razin-2-one
To a solution of intermediate 23 (2.01g) and ethylenediamine (684 L) in
toluene (40 mL). at r.t., under N2, anh. Na2SO4 (2 g) was added. The
reaction mixture was heated at reflux for 6 hr. It was then cooled down to
r.t. and filtered. The solids were rinsed with DCM. The solvent was 0 7 APR
2004 WO 01/25219 PCTIEPOOI09722 42 evaporated and the crude oil was
purified by flash chromatography  (AcOEt) affording the title compound as a
white solid (1.29g). NMR (CDCI3): 8 (ppm) 7.33 (m, 1H), 6.95-6.90 (m, 2H),
6.56 (m, 1H), 3.97  (m, 2H), 3.58 (m, 2H), 2.31 (s, 3H). 5 Intermediate 25a
3-{4-Fluoro-2-methyl-phenyl)piperazin-2-one  To a solution, at 25C, of
intermediate 25 (168g) in Methanol (2400mL)  under nitrogen, Pd/C 10% (44g)
was added. The reaction mixture was  placed under a H2 atmosphere and
stirred at 25C for about 16 hours (till 



10 no further hydrogen was consumed and the reaction was completed by  TLC,
EA/MeOH 911). The catalyst was filtered in nitrogen atmosphere and  the
solvent was removed to low volume (360mL) then Methanol (2040mL)  and Ethyl
Acetate (9600mL) were added and a silica pad (800g) was  performed; the
eluted solution was concentrated to obtain the title  15 compound (168g).
'H-NMR (DMSO) 6 (ppm) 7.77 (bm, 1 H); 7.24 (dd, 1 H); 6.96 (dd, I H); 6.92
(td, 1 H); 4.43 (s, 1 H); 3.30 (m, 1 H); 3.14 (m, 1 H); 2.92 (m, 1 H); 2.82
(m,  2H); 2.33 (s, 3H). 20 Intermediate 26 3 4-Fluoro- hen -a 6 d ih dro-1H
azin-2-one Intermediate 24 (0.190 g) was dissolved in dry toluene (5 ml-)
under inert  atmosphere; ethylenediamine (0.072 mL) was added dropwise
followed by  Na2SO4 (0.2 g) and the reaction mixture was refluxed 2 hr. The
solids 25 were filtered off and the crude product obtained after
evaporation of the  solvent was purified by flash chromatography
(AcOEt/MeOH 9:1) affording  the title compound (0.155 g as a white solid).
mp 118-120C 'H-NMR (CDCI3) b (ppm): 7.96 (m, 2H), 7.08 (m, 2H), (bs, 1H),
3.96 (t,  30 2H), 3.54 (m, 2H). Intermediate 27 Bromo 2 4-dichloro-hen I
-acetic acid methyl ester To a stirred solution of commercial
2,4-dichiorophenylacetic acid (2 g) in  35 DCM (50 mL) DMF (0.1 mL) and
oxalyl chloride (1.7 ml-) were added and 0 7 APR 2004 WO 01/25219
PCT/EPOO/09722 43 the reaction mixture was heated at reflux for 1Y2 hr. The
solvent was  evaporated and the crude compound was dissolved in carbon
tetrachloride (40 mL). N-bromosuccinimide (1.8 g) and 2,2'-azobis(2-
methylpropionitrile) (0.1 g) were added and the reaction mixture was 5
heated at reflux and irradiated for 2 hr. After cooling, methanol (50 mL)
was added and the reaction mixture was stirred for 1 hr. The solution was
concentrated, diluted with AcOEt and washed with a 3N HCI and brine.  The
organic phase was dried and concentrated to give a crude residue,  which
was purified by flash chromatography (CH/AcOEt 9:1) to obtain a 



10 mixture of the title compound and 2,4-dichlorophenyl-acetic acid methyl
ester (1.3g). This mixture was dissolved in carbon tetrachloride (20 mL)
then N- bromosuccinimide (0.89 g) and 2,2'-azobis(2-methylpropionitrile)
(0.05 g)  were added and the reaction mixture was heated at reflux and
irradiated 15 for 3 '/2 hr. The solution was concentrated, diluted with
AcOEt and washed  with a saturated solution of Na2CO3 and brine. The
organic phase was  dried and concentrated to give a crude residue which.
was purified by flash  column chromatography (CH/AcOEt'9:1) to yield the
title compound (1.14 g, pale yellow oil). 20 NMR (CDC13): S (ppm) 7.72 (d,
1H), 7.40 (d, 1H), 7.30 (dd, 1 H), 5.84 (s,  1 H), 3.81 (s, 3H)
Intermediate 28 Bromo 3 4-dichloro- hen -acetic acid methyl ester 25 DMF
(0.1 ml) and oxalyl chloride (1.7m1) were added to a solution of
commercial 3,4-dichlorophenylacetic acid (2 g) in DCM (100 ml) and the
reaction mixture was heated at reflux for 1'/2 hr. After cooling, methanol
(50 mL) was added and the reaction mixture was stirred for 1 hr. The
solvent was evaporated and the crude compound was purified by flash 30
chromatography (CHIAcOEt 9:1) to obtain the methyl ester that was
dissolved in carbon tetrachloride (60 mL). N-Bromosuccinimide (2.06 g)  and
2,2'-azobis(2-m ethylpropionitrile) (0.2 g) were added and the reaction
mixture was heated at reflux and irradiated for 2hr. The solution was
concentrated, diluted with ethyl acetate and washed with a saturated 35
solution of Na2CO3 and brine. The organic phase was next dried with 0 7 APR
2004 WO 01/25219 PCT/EP"/09722 44 Na2SO4 and concentrated to give a crude
residue which was purified by  flash chromatography (CH/AcOEt 9:1) to
obtain the title compound (2.0g)  as an oil. NMR (CDCI3) 5 (ppm) 7.70 (s, 1
H), 7.45 (m,1 H), 5.25 (s, 1 H), 3.80 (s, 3H) 5 Intermediate 29 3-(2,4-Dick
loco-phenyl)-pi perazlne-2-one To a solution of intermediate 27 (1.14 g) in
EtOH (20 mL) sodium ethoxide  



(0.34 g) and ethylenediamine (0.54 ml-) were added and the reaction  10
mixture was stirred at r.t for 15 hr. The solvent was evaporated and the
residue was purified by flash chromatography to yield the title compound
(0.35g) as a white foam. NMR (DMSO): 8 (ppm) 7.87 (broad, 1 H), 7.55 (d, 1
H), 7.41, 7.37 (d+dd,  2H), 4.63 (s, 1 H), 3.32, 3.14 (m+m, 2H), 3.02-2.90,
2.84 (m+m, 311). 15 Intermediate 30
343,4-Dichloro-phenyl)-piperazlne-2-one.  To a solution of intermediate 28
(2.Og) in EtOH (100ml) sodium ethoxide  (0.60g) and ethylenediamine
(0.95ml) were added and the reaction 20 mixture was stirred at r.t. for 15
hr. The solvent was evaporated and the  residue was diluted with ethyl
acetate and washed with brine. The organic  phase was dried and
concentrated to give the title compound (2.0 g) as a  white foam). NMR
(CDCI3): S (ppm) 7.60 (d, 1 H), 7.42 (d, 1 H), 7.32, (dd, 1 H), 5.91 (sa,
25 1 H), 4.53 (s, 1 H), 3.6-3.1 (m+m, 4H). Intermediate 31
3-Oxo-2-phenyl-plperazine-1-carbonyl chloride To a stirred solution of
triphosgene (0.558g) in DCM (10ml) pyridine (0.46  30 ml-) was added at 0C
and, after 10 min, 3-phenyl-piperazine-2-one (1 g).  The ice bath was
removed and the mixture was stirred at room  temperature overnight. The
mixture was concentrated and the product  was purified by flash
chromatography (CH/AcOEt 1:1) to give the title  compound (0.253 g) as a
foam. WO 01!25219 45 0 7 APR 2004  PCT/EPOO/09722 NMR (CDCI3): 5 (ppm):
7.45-7.35 (m, 5H); 6.81 (bs, 1 H); 6.61 (bs, 1 H);  5.99 (s,1 H); 4.3-4.2
(m. 1 H); 3.7-3.3 (m, 3H) Intermediate 32 5
244-Fluoro-2-methyl-phenyl)-3-oxo-aioerazine-1-carboxylic acid (3.5
bis-trifluoromethyl-benzyl)-methyl-amide  To a solution of intermediate 25
(63 mg) in anh. MeOH (6.1 mL), at r.t.,  under N2, PdIC 10% (7 mg, 10% wt)
was added. The reaction mixture  



was placed under an H2 atmosphere and was stirred at r.t for 2 hr. The 10
catalyst was filtered (filtering paper) and the solvent was evaporated. The
crude 3-(4-Fluoro-2-methyl-phenyl)-piperazin-2-one (64 mg) was dried  under
high vacuum and dissolved in anh. DCM (4.0 mL), at 0C, under  N2, and TEA
(85 L) was added. Then, a solution of triphosgene (37 mg)  in anh. DCM (2
ml-) was added drop-wise. The reaction was stirred at 0C 15 for 2 hr. To
this solution DIPEA (107 p.L) and N-methyl-bis(trifluoromethyl)-
benzylarnine hydrochloride (108 mg) were added. The solution was stirred
at r.t. for 18 hr. The reaction mixture was diluted with DCM, washed with
IN HCI (1x) and dried. The -solids were filtered and the solvent
evaporated. The crude product was purified by flash chromatography  20
(AcOEt) to give the title compound as a white solid (93 mg). NMR (CDCI3): 8
(ppm) 7.79 (s, 1 H), 7.59 (s, 2H), 7.20 (bs, I H), 6.91-6.84  (m, 1 H),
6.07 (m,1 H), 5.69 (s. 1 H), 4.58-4.47 (dd, 1 H), 3.49 (m, 4H), 2.85- 2.39
(s, 6H). 25 Intermediate 33 244-Fl uorohen 1-3-oxo- i razine-1-carbox is
acid 3 4-bis- trifluorometh l-ben 1 -meth l-amide Intermediate 26 (0.135 g)
was dissolved in MeOH (5 ml-) and the  temperature lowered at 0C, then
NaBH4 (0.102g) was carefully added.  30 After 2 hr the reduction was
complete, the solvent was removed under reduced pressure and DCM was added.
The organic phase was washed  with H2O and brine before being dried on
Na2SO4. The crude 3-(4- Fluoro-phenyl)-piperazin-2-one (0.140 g) was dried
under high vacuum  and dissolved in anhydrous DCM (5 mL), at 0C and TEA
(0.433 ml-) was 35 added drop-wise. To this solution a solution of
triphosgene (0.09 g) in dry WO 01/25219 46 0 7 APR 2004  PCT/EPOO/09722 DCM
(3 mL) was added at 0C, under inert atmosphere. The temperature  was
maintained at 0C for 3 hr, then DIPEA (0.4 ml-) followed by 3,5-
bistrifluoromethyl-methyl-amine hydrochloride (0.27 g) were added. The
reaction mixture was stirred at r.t overnight before being diluted with DCM
5 and washed with a IN solution of HCl. H2O and brine. The organic phase
was dried and the crude product obtained after evaporation of the solvent  



was purified by flash column chromatography (AcOEt) affording the title
compound as a foam (0.2 g). NMR (DMSO): 8 (ppm) 8.14 (bs, 1 H), 7.97 (s, 1
H), 7.78 (s, 2H), 7.37 (m,  10 2H), 7.09 (m, 2H), 5.13 (s, 111), 4.49 (dd,
2H), 3.5-3.25 (m, 4H), 2.80 (s,  3H). Intermediate 34 15
3-Oxo-2-phenyl-piperazine-l-carboxylic acid (3,5-bis-trifluoromethyl-
benzyf)-meth3d-amide To a stirred solution of intermediate 31 (0.239 g) in
DMF (5 ml-) D1PEA  (0.41 mL) and 3,5-bistrifuoromethyt=methyl-amine
hydrochloride (0.366 g)  were added. After '3 hr the mixture was quenched
with brine and the 20 aqueous layer was extracted with AcOEt. The organic
layer was dried and  concentrated at reduced pressure. The product was
purified by flash  chromatography (AcOEt) to give the title compound (0.429
g). NMR (CDCI3): 8 (ppm): 7.79(bs, 1 H); 7.67(bs, 2H); 7.50(d, 2H); 7.35(m,
3H); 5.98(s, 1 H); 5.43(s, 1 H): 4.63-4.32(dd, 2H); 3.88-3.56(m, 2H); 3.50-
25 3.30(m, 2H); 2.81(s, 3H). Intermediate 35 2 2 4-Dichloro-hen -3-oxo i
erazine-1-carba lic acid 3 5-bis trifluoromethyl-benzyi)-methyl-amide  30
To a solution of intermediate 29 (0.33g) in DCM (30 ml-) TEA (0.65 mL) and,
dropwise, a solution of triphosgene (0.23g) in DCM (10 mL) were  added. The
reaction mixture was stirred at r.t. for 1 Y2 hr then  concentrated and
purified by flash chromatography to yield 2-(2,4-
dichloro-phenyl)-3-oxo-piperazine-1-carbonyl chloride (0.3g, white foam).
35 The latter "was dissolved in DCM (30 mL), then DIPEA (0.3 mL) and (3,5
W(c) 01/25219 07 APR 2004  PCT/EP00/09722 47
bistrifiuoromethylbenzyl)-methyl-amine hydrochloride (0.32 g) were added.
The reaction mixture was stirred at reflux for 3 hr, then washed with a I N
solution. of HCI and brine. The organic phase was next dried and
concentrated to give the crude product which was purified by flash 5
chromatography (from AcOEt 100% to AcOEtIMeOH 8:2) to obtain the title
compound (0.45 g) as a white foam. 



NMR (DMSO) 8 (ppm) 8.30 (bs, 1 H), 7.96 (bs, 1 H), 7.73 (bs, 1 H), 7.54 (d,
1 H), 7.35, 7.33 (d+dd, 2H), 5.44 (s, 1 H), 4.61 (d, 1 H), 4.39 (d, 1 H),
3.39,  3.25 (m+m, 4H), 2.76 (s, 3H). 10 Intermediate 36 2 3 4-Dichtoro-hen
-3-oxo 1 razine-l-carbo lic acid (3, 5-bis- trifla oromethyl
-benzyi)-methyl-am i de_ To a solution intermediate 30 (0.413g) in DCM (40
mL) TEA (1.4 mL) and,  15 dropwise, a solution of triphosgene (0.25 g) in
DCM (10 mL) was added.  The reaction mixture was stirred at r.t. for 1 Y2
hr, then DIPEA (0.6 mL)  and (3,5-bistrifluoromethylbenzyl)-methyl-amine
hydrochloride (0.54 g)  were added. The reaction mixture' was stirred at
reflux for 3hr, then  washed with a IN solution of HCI and brine. The
organic phase was next 20 dried and concentrated to give the crude product
which was purified by  flash chromatography (from AcOEt 100% to AcOEt/MeOH
8:2) to give the  We compound (0.13 g, white foam). NMR (DMSO) 8.(ppm) 8.24
(bs, 1H), 7.96 (s, 1H), 7.75 (s, 2H), 7.54 (d,  1H), 7.51(d, 7 H), 7.33
(dd, 1H), 5.11 (s, 1H), 4.49 (dd. 2H). 3.5- 3.25  25 (m+m, 4H), 2.82 (s,
3H). Intermediate 37 4-(3 .5-Bis -trifluoromethvl-benzyl-carbam oyl)-344fl
u oro-2-meth erazine-1-carboxylic acid I 4R - henyl-eth 30 (diastereomer 1)
(37a) 4-(3.5-Bis-trifluoromethvl-bent l-carbamo I -3 4 fluoro-2-meth
erazine-l -carboxylic acid 14R)-phenyl-eth (diastereomer 2) (37b) To a
solution of carbonyl diimidazole (402 mg) in DCM (8.3 mL), at r.t..  35
under N2, (R)-sec-phenylethyl alcohol (0.3 mL) was added. The solution 0 7
APR 1004 48 was stirred at r.t. for 1 hr. Example 11 (790 mg) in anh.
acetonitrile (8.3  ml-) was then added to the solution and the reaction
mixture was heated  at 50C without a water condenser in order to evaporate'
the DCM. A water  condenser was then adjusted to the flask and the reaction
mixture was 5 refluxed for 4 hr. The solvent was then evaporated and the
residue  partitioned between AcOEt11 N HCI. The phases were separated and
the  



organic layer was washed with sat. aq. NaCl (2x). It was then dried and
the solvent evaporated. The crude oil was purified by flash  chromatography
(CH/AcOEt 8:2). The mixed fractions were re 10 chromatographed using the
same conditions. Intermediates 37a (242 mg)  and 37b (152 mg) were obtained
as white foams. Intermediate 37a: NMR (DMSO) 8 (ppm): 7.90 (s, 1H); 7.67
(s, 2H); 7.37- 7.24 (m, 6H); 6.95 (dd, 1 H); 6.81 (m, 1 H); 5.75 (q, 1 H);
4.60-4.41 (dd, 2H);  4.52 (m, I H); 3.83-3.00 (m, 6H); 2.88 (s, 3H); 2.33
(s, 3H); 1.48 (d, 3H). 15 Intermediate .,37b: NMR (DMSO) 8 (ppm): 7.90 (s,
I H); 7.67 (s, 2H); 7.4- 7.27 (m, 6H); 6.95 (dd, 1 H); 6.80 (m, 1 H); 5,74
(q, 1 H); 4.60-4.40 (d d, 2H);  4.50 (m, 1 H); 3.79 (m, 3H); 3.00 (m, 3H);
2.87 (s, 3H); 2.29 (s, 3H); 1.46  (d. 3H). 20 Intermediate 38 44[1 S' 3
5-Bis-trifluorometh -hen yI)-e1M-rnethY1-carbaMOV11-3m  S 4-fluoro-2-meth -
hen t i erazine-1-carboxylic acid i R - hen -eth I ester (diastereomer i
(38a) 4 1 3 5-Bis-trifloorometh hen i -eth i -meth t-carbamo 3- 25
(R)44-flu oro-2-methyl -phenyl)-pi erazine-1-carboxylic acid 1:(M-
Phenyl-ethyl ester (diastereomer 2) (38b To a solution of
1,1'Carbonyldiimidazole (0.163 g) in DCM (5 ml-) (R)-sec- phenethyl alcohol
(0.122 g) was added and the mixture was stirred at  room temperature for 30
min. Then a solution of example 10 (0.250 g) in 30 acetonitrile (5 mL) was
added and the mixture was refluxed for 4 hr. The  mixture was cooled and
AcOEt was added. The organic phase was  washed with HCI 1 N (2 x 50 ml-)
and brine, dried and concentrated to give  the crude mixture of
diastereomers, which were separated by flash  chromatography (CH/AcOEt 8:2)
to obtain the title compound 38a 0 7 APR 2004 WO 01/25219 49 PCT/EP0O/09722
(diastereomer 1 - 0.08 g) and the title compound 38b (diastereomer 2  0.08
g). intermediate 38a: NMR (CDC13) 8 (ppm) 7.74 (s, '1 H); 7.52 (s, 2H);
7.40- 7.24 (m, 5H); 7.18 (m, 1 H); 6.87 (m, 1 H); 6.80 (m, 1H); 5.86 (q,
1H); 5.57 



5 (q, I H); 4.7-4.46 (m, I H); 3.98 (m, 2H); 3.44-2.96 (m, 4H); 2.77 (s,
3H);  2.36 (s, 3H); 1.54 (m, 6H). Intermediate 38b NMR (CDCI3) & (ppm) 7.74
(s, 1H); 7.53 (s, 2H); 7.40- 7.26 (m, 5H); 7.16 (m, 1 H); 6.87 (m, 1 H);
6.78 (m, 1 H); 5.86 (q, 1 H); 5.57  (m, 1 H); 4.62 (m,1 H); 4.04 (m, 1 H);
3.84 (m, 1 H): 3.50-3.04 (m, 4H); 2.76  10 (s, 3H); 2.41 (s, 3H); 1.56 (m,
6H). Intermediate 39  (+)(S).3-(4-Fluoro-2-methyl-phenyl)-piperazin - 2-one
Method A 15 To a suspension of intermediate 25 (35 g) in AcOEt (900 mL),
L(+)- Mandelic Acid (27.3 g) was added. The suspension was stirred at r.t.
for 1  hr then at 3-5C for 2 hr, filtered and dried under vacuum at r.t to
obtain  crude L(+)-mandelate 3-(4-fluoro-2-tnethyl-phenyl)-piperazin-2-one
(37 g),  which was suspended in AcOEt (370 ml-) and heated to reflux till
-complete 20 solubilisation then cooled to room temperature and stirred for
further 2  hours, filtered, washed with of AcOEt (150 ml-) and dried under
vacuum  obtaining (+) L-mandelate 3-(4-Fluoro-2-methyl-phenyl)-5,6
pyrazin-2-one  (30.4 g) as white solid. This material (30.4g) was suspended
in AcOEt  (300 mL) and treated with NaOH (0.73M, 155 mL) saturated with
NaCl. 25 The organic phase was then washed with water (90 mL). The aqueous
phase was counter-extracted 4 times with AcOEt (90 mL). The combined
organic phase (1800 ml-) was dried on 10 g of Na2SO4 and concentrated
under vacuum obtaining the title compound (25.04 g) as white foam. Method B
30 To a solution, heated at 45C, of intermediate 25a(168 g) in Ethyl
Acetate  (2000mL) L(+)-Mandelic Acid (116g) and
3,5-dichloro-salicilaldehyde  (10.8g) were added. The solution was stirred
for 30min at 45C then  seeded with white crystals of
L(+)mandelate-3-(4-Fluoro-2-methyl-phenyl)- piperazin - 2-one (0.4g). The
obtained suspension was stirred under 35 nitrogen atmosphere at 45C for 16
hours then stirred for further 4 hour at 0 7 APR 2004 50 0C, washed with
cooled Ethyl Acetate (2x200m1) then dried under  vacuum at room temperature
for 2 hours to obtain L(+)mandelate-3-(4- Fluoro-2-methyl-phenyl)-piperazin
- 2-one(126.22g) as a white/yellowish  solid which was suspended in DCM
(2760mL) then NaOH 0.8M in Brine 



5 (17.35g of NaOH in 530mL of Brine) was added. The organic phase was  then
washed with Brine (380mL) and the aqueous phase was counter  extracted four
times with DCM (4x1500mL). The combined organic phase  was dried and
concentrated to obtain the title compound (60.35g).' 'H-NMR (DMSO) b (ppm)
7.77 (bm, 1 H); 7.24 (dd, 1 H); 6.96 (dd, 1 H); 6.92  10 (td, 1 H); 4.43
(s, 1 H); 3.30 (m, 1 H); 3.14 (m, 1 H); 2.92 (m, 1 H); 2.82 (m,  2H); 2.33
(s, 3H). HPLC: Chiralcel OJ (4.6X250mm) from Daicel; Mobile Phase:n-
Hexane/Ethanol 80:20 v/v;Flow:l mL/min; DetectorUV a(c) 265nm (or 210  nm
for higher signals); Dissolution phase:n-Hexane/Ethanol 80120 vlv; 15
Sample Concentration 1 mg/ml; lnjection:5 uL;Retention times: 2:8.4 min.
[a]o(solvent CHCI3, Source: Na; Cell volume [ml]: 1; Cell pathlength
[dmj:1; Cell temperature [C]:20; Wavelength [nm]: 589; Conc. sample [%
ply] :1.17)=+17.9. 20 Intermediate 40
2-(S)-(4-Fluoro-2-methyl-phenyl)-3-oxo-piperazine-l -carboxylic acid
r1-(RI43.5-bis-trifluoromethyl-phenyl)-ethylj-methyl-amide ( 40a)
2-(S)-(4-Fluoro-2-methyl-phenyl)-3-oxo-piperazine-1-carboxylic acid  H
IS)-(3,5-bis-trifluoromethyl-phenyl)-ethyll-methyl-amide.( 40b) 25 To a
solution of intermediate 39 (12.1g) in anhydrous DCM (270 mL), TEA  (16.4
mL) was added. The solution was cooled down to 0C and a solution  of
triphosgene (7.3 g) in anh. DCM (60 mL) was added drop-wise over 40  min.
The reaction mixture was stirred at 0C for 4 hr and was brought back  to
r.t. DIPEA (20.2 mL) was then added, followed by a solution of [1-(3,5 30
bis-trifluoromethyl-phenyl)-ethyl]-methyl-amine (23.6 g) in acetonitrile
(300  mL) and an additional amount of acetonitrile (300 mL). The reaction
mixture was warmed up to 95C (oil bath TC) without a water condenser  to
evaporate the DCM. When the internal temperature had reached 70C,  the
flask was equipped with a water condenser, and the reaction mixture 35 was
heated at 70C for an additional 2 hr (4 hr total). It was then brought 0 7
APR 2004 WO 01/25219 51 PCT/EP00109722 back to r.t. and the solvent was
evaporated. The residue was partitioned  between DCM / 2% HCI and the
phases were separated. The aqueous  



layer was extracted with DCM (1x) and the combined organic extracts  were
dried. The solids were filtered and the solvent evaporated to give a 5
crude mixture of title compounds which were purified by flash
chromatography (AcOEt1CH 8:2) to obtain the title compounds 40a (8.8 g)
and 40 b (9.0 g) as white foams. NMR ('H, DMSO-d6): S 8.16 (s, IH), 7.98
(s, 2H), 7.19 (dd, 1H), 6.97 (dd,  1 H), 6.87 (td, 1 H), 5.34 (s, 1 H),
5.14 (q, I H), 3.45-3.2 (m, 4H), 2.53 (s,  10 3H), 2.27 (s, 3H), 1.56 (d,
3H). Intermediate 40b: NMR ('H, DMSO-d6): 8 8.16 (s, 1 H), 7.95 (s, 2H),
7.19  (dd, 1 H), 6.98 (dd, 1 H), 6.90 (td, I H), 5.29 (q, I H), 5.28 (s, 1
H), 3.45-3.15  (m, 4H), 2.66 (s, 3H), 2.27 (s, 3H), 1.52 (d, 3H). 15
Intermediate-41 4 1 3-Dioxo-1 3-dih dro-isoindol 2- -eth i -2 4-fluoro
2-meth - pheny1l;piperaz1ne-1-carboxvtic acid (3,5-bis
trifluoromethyl-benzy )  methyl-amide To a solution of example 8 (0.05 g)
in anhydrous DMF (1 mL), under N2,  20 at room temperature, were added TEA
(40 ~Ll) and N-(2-bromoethyl)- phthalimide (28 mg). The reaction mixture
was stirred at 80C for 5 hr and  was then cooled down to room temperature.
It was poured in sat.aq. NaCl  and the phases were separated. The organic
layer was washed with sat,  aq. NaCl (2x), dried and the solvent
evaporated. The crude product was 25 purified by flash chromatography
(CHIAcOEt 1:1) to give the title  compound (0.25 g) as a yellow oil. NMR
(DMSO) 8 (ppm) 7.94 (s, 1H), 7.80-7.90 (m, 4H), 7.67 (s, 2H), 7.33  (m, 1
H), 6.91 (dd, 1 H), 6.45 (td, 1 H), 4.60 (d, 1 H), 4.34 (m, 2H), 3.80 (m,
1 H), 3.64 (m, I H), 3.18 (m, 1 H), 2.82 (s. 3H), 2.79 (m, I H), 2.80 (m, 1
H),  30 2.66 (m, 1 H), 2.60 (m, 2H), 2.46 (m, 1 H), 2.26 (m, 1 H), 2.27 (s,
3H). IR (Nujol) (cm'') 1650 - 1773.  MS (m/z) 651 [MH], 673 [M+Na]+.
intermediate 42 35 ;! 2(4-Fluoro-2-methyl-phenyl}-propane-1,2-dione 0 7 APR
2004 WO 01/25219 PCTIEP00109722 52 1) To a suspension of magnesium turnings
(283mg) in anh. THE (3 mL),  



at r.t., under N2, was added a small crystal of 12, followed by 10% of a
solution of 1-bromo-4-fluoro-2-methyl-benzene (2.0g) in anhydrous . THE  (8
mL). The suspension was heated gently (heat gun) until the brown 5 colour
disappeared. The remaining bromide was added drop-wise,  maintaining the
reaction mixture warm (50-60C) with an oil bath. After the  addition was
complete (15 min) the suspension was stirred at 70C until  the magnesium
turnings had almost completely reacted (2 hr). The new  brown solution was
used in the next step. 10 2) A solution of LiBr (2.26 g) in anh. THE (26
mL) was added drop-wise a  suspension of CuBr (1.82 g) in anh. THE (26 mL).
The reaction mixture  was stirred at r.t. for 1 hr. The reaction mixture
was then brought at -78C  and the Grignard solution prepared above was
added dropwise followed  by pyruvyl chloride (1.13 g). The reaction mixture
was stirred at -78C for 2 15 hr. The THE was evaporated and the residue was
taken up in AcOEt. The  organic layer was washed with sataq. NH4CI (2x),
dried and evaporated  to a crude oil, which was purified by flash
chromatography (CH/AcOEt  95:5) to give the title compound as a'yellow oil
(0.58 g). NMR (CDCI3) 8 (ppm).7.68 (m, 1H), 6.98 (m, 2H), 2.56-2.52 (2s,
OH).  20 IR (Film) (cm')1712, 1674. Intermediate 43 544-Flu oro
2-methyl-phenyll-6-methyl-2,3-dihydro- razlne To a solution of intermediate
42 (0.58g) and ethylenediamine (0.22 mL) in  25 toluene (13 mL), at r.t.,
under N2, was added anh. Na2SO4 (2 g). The  reaction mixture was heated at
reflux for 6 hr. It was then cooled down to  r.t. and filtered. The solids
were rinsed with DCM. The solvent was  evaporated and the crude oil was
purified by flash chromatography  (AcOEt) to give the title compound as an
orange oil (0.44 g). 30 NMR (CDC13) 8 (ppm) 7.18 (m, 1H), 7.0-6.9 (m, 2H),
3.6-3.45 (2m, 4H),  2.20 (s, 3H), 1.88 (t, 3H). IR (Film) (cm"') 1612,
1530.  MS (m/z) 204 [M] 35 Intermediate 44 WO 01125219 53 0 7 APR 2004
PCT/EP00/09722 



2-Methyl-342-methyl-4-fluoro)-phenyl-piaerazlne-l-carboxyiic acid  benzyl
ester To a solution of intermediate 43 (554 mg) in anh. MeOH (11 mL), under
N2, at r.t., was added Pd/C 10% (110 mg) and the reaction mixture was  5
placed under an H2 atmosphere for 2 hr. The catalyst was then filtered
(filter paper) and rinsed with AcOEt. The solvent was evaporated and the
residue dried under vacuum. 2-(4-Fluoro-2-methyl-phenyl}-3-methyl
piperazine was obtained as a yellow oil (565 mg) and was dissolved in  anh.
DCM (27 mL), at -5C, under N2,. TEA (549 pL) and 10 benzyloxycarbonyl
chloride (426 L) were added to this solution. The  solution was stirred at
-5C for 2 hr., then it was poured in sat.aq.  NaHCO3 I DCM and the phases
were separated. The aqueous layer was  extracted with DCM (lx) and the
combined organic extracts were dried.  The solids were filtered and the
solvent evaporated. The crude oil was 15 purified by .flash chromatography
(CHIAcOEt 1:1) to give the title  compound was obtained as a yellow oil
(111 mg). NMR (CDCI3) & (ppm) 7.45-7.36 (m, 6H), 6.86 (m, 2H), 5.17 (m,
2H), 4.48- 4.36 (m, 1 H), 4.09-4.04.(2d, 1 H), 4.D5-3.94 (2bd, 11-1),
3.25-2.88 (m. 3H), 2.40 + 2.28 (2s, 3H), 0.97 + 0.96 (2d, 3H).  20 IR
(Film) (cm") 1688. MS (m/z) 343 [MH]. Intermediate 45 4- 3
5-Bis-trifluorometh -benz i -meth -carbamo -3 4-fluoro-2- 25 meth i hen
-2-meth i erazine-l-carbox iic acid benz ester To a solution of
intermediate 44 (358 mg) in anh. DCM (15 mL), at 0C,  under N2, was added
TEA (292 L). To this solution was added a solution  of triphosgene (140 mg)
in anh. DCM (6 mL). The reaction mixture was  stirred at 0C for 2 hr. 30 To
this solution were added DIPEA (181 L) and N-methyl-
bis(trifluoromethyl)benzylamine hydrochloride (370. mg). The solution was
stirred at r.t. for 18 hr. It was then diluted with DCM, washed with 10%
citric acid (1x) and dried. The solvent was evaporated and the crude oil
purified by flash chromatography (CH/AcOEt 6:4) to give the title  35
compound (545 mg) as a white foam. WO 01/25219 54 



07 APR 20N  PCTIEP00/09722 NMR (CDCI3) 8 (ppm) 7.76 (s, 1 H), 7.50 (s, 2H),
7.34-7.30 (m, 5H), 7.00  (m, 1 H), 6.85 (m,1 H), 6.76 (m, 1 H), 5.2-5.1
(dd, 2H), 4.75 (d,1 H), 4.30 (d,  1 H), 4.65 (m, 1 H), 4.35 (m, I H), 4.00
(m, 1 H), 3.54-3.40 (m, 2H), 3.1 (m,  1 H), 3.06 (s, 3H), 2.38 (s, 3H),
1.05 (d, 3H). 5 IR (Film) (cm 1) 3437, 1705, 1664.  MS (m/z) 626 [MH]
Intermediate 46 342-Methyl -4-fluoro- hen i -5-meth -5 6 dih dro-1H
razin-2-one 10 Under inert atmosphere, intermediate 23 (0.2 g) was
dissolved' in dry  toluene (5 mL), then 1,2-diaminopropane (0.102 mL) was
added drop- wise followed by Na2SO4 (0.2 g) and the reaction mixture was
refluxed for  2 hr, the solids were filtered off and the crude product
obtained after  evaporation of the solvent was purified by flash
chromatography (AcOEt) 15 affording the title compound in a mixture with
3-(2-Methyl- -fluoro-phenyl)- 6-methyl-5,6-dihydro-1 H-pyrazin-2-one
(0.200g). 'H-NMR (DMSO) 8 (ppm) 8.42 (bs, 1H), 7.24 (m, 11-1), 7.02 (m,
2H), 3.85  (m,1 H), 3.40 (dt, 1 H), 3.13 (t,1 H);- 2.18 (s, 3H), 1.25 (d,
3H). lR (Nujol) (cm) 3450, 1682, 1614. MS (m/z) 221 [MH]z. 20 Intermediate
47 3 2-Meth I-4 fiuoro-hen -5-Meth I- i erazin-2 -one (mixture of syn
enantiomers) Intermediate 46 (0.180 g) was dissolved in MeOH (4 ml-) and
Pd/C 10%  25 (36mg) was added. After 2 hr the. reduction was complete. The
reaction  mixture was filtered on a celite pad, the solvent was removed
under  reduced pressure and the crude product purified by
flash-chromatography  (AcOEt1MeOH 9:1) affording a 9:1 mixture of the title
compound and the  anti enantiomers (0.110 g). 30 'H-NMR (DMSO) 8 (ppm) 7.88
(s, 1 H), 7.07-6.92 (m, 3H), 4.48 (s, 1 H), 3.3  (m, 1 H), 2.91 (m, 2H),
2.65 (bs, 1 H), 2.34 (s, 3H), 0.95 (d, 3H). IR (Nujol) (cm-1) 3441, 3285,
1675.  MS (m/z): 223 [MH];. 35 Intermediate 48 0 7 APR 2004  



WO 01/25219 PCTJEPOO/09722 55 2 2-Meth -4-fluoro hen l -3-oxo i
erazine-6-rneth l-1-carbox Iic  acid mixture of syn  enantiomers To a
solution of intermediate 47 (0.105 g) and triethylamine (0.197 mL) in  5
dry DCM (5 mL) was added drop-wise, at 0C, a solution of triphosgene
(0.056g) in dry DCM (3 mL) under inert atmosphere. The temperature- was
maintained at 0C for 3 hr, before the addition of DIPEA (0.3 mL) followed
by 3,5-bistrifluoromethyl-methyl-amine hydrochloride (0.166 g). The
reaction mixture was stirred at room temperature overnight before being 10
diluted with DCM and washed with a IN solution of HCl, H2O and brine in
sequence. The organic phase was dried and the crude product obtained  after
evaporation of the solvent was purified by flash chromatography
(AcOEt/MeOH 9:1) affording the title compound as a foam (0.085 g). 'H NMR
(DMSO) 8 (ppm) 8.08 (bt, 1 H), 7.95 (s, 1 H), 7.63 (s, 2H), 7.13 (t,  15 1
H), 6.87 (d, 1 H), 6.79 (t, 1 H), 5.21 (s, 1 H), 4.51 (dd, 2H), 3.64 (m, 1
H),  3.30 (m,IH), 3.18 (m, 1H), 2.77 (s, 3H), 2.25 (s, 3H), 1.20 (d, 3H).
IR (Nujol) (cm') 1675.  MS (mfz): 506 [MH] + 20 Intermediate 49
23,5-Bis-trifluoromethyl-phenyl)-acrylic acid methyl ester Palladium
tetrakis (triphenylphosphine) (331 g), copper iodide (0.414 g)  and
2-tributylstannyl-2-propenoic acid methyl ester (2.82 g) were added to  a
solution of 3,5-(bis-trifluoromethyl)iodobenzene (1 g) in dry DMF (10 mL)
25 under a nitrogen atmosphere. The solution was stirred at r.t. for 16 hr,
then diluted with water and extracted with AcOEt. The organic extract was
dried, concentrated in vacuo and purified by flash chromatography
(CHIAcOEt 9:1) to give the title compound (180 mg). IR (CDCI3): 1727 (C=0)
cm'. 30 NMR (DMSO) 8 (ppm) 7.95 (s, 1 H); 7.89 (s, 1 H); 7.87 (s, 1 H); 6.6
(s, 1 H);  6.06 (s, 1 H); 3.87 (s, 3H). Intermediate 50
143.5-Bis-trifluoromethyl-phenyl)-cyclopropanecarboxylic acid  35 methyl
ester WO 01/25219 



56 0 7 APR 2004  PCT/EM/09722 Sodium hydride (60% suspension in mineral oil
- 86 mg) was added to a  suspension of trimethylsulfoxonium iodide (515 mg)
in dry DMF under a  nitrogen atmosphere. The suspension was stirred at r.t
for 15 min., then a  solution of intermediate 49 (0.58 g) in dry DMF (6
ml-) was added. The 5 mixture was stirred at r.t. for 30 min., then it was
diluted with brine and  extracted with ethyl acetate. The organic extract
was dried, concentrated  in vacuo and purified by flash chromatography
(CH/AcOEt 9:1) to.give the  title compound (90 mg) as colourless oil. 10
Intermediate 51 1 3 5-Bistrifluorometh l- hen 1 -c clo ro anecarbox lic
acid A mixture of intermediate 50 (90 mg) and lithium hydroxide (55.4 mg)
in  methanol (10 ml-) was heated to reflux for 2 hrs. The organic extract
was  concentrated in vacuo and partitioned between a saturated ammonium 15
chloride solution and AcOEt. The organic layer was washed with brine,
dried and concentrated in vacuo to give the title compound (80 mg) as
colourless oil. Intermediate 52 20 441 -(3,5-B is-trifluorometh -hen -c clo
ro lcarbamo l -3 S 4- fluoro-2-meth l-phenyll-piperazine-l-carboxylic acid
tert-butyl ester  TEA (150 p L) and diphenyphosphorylazide (175 L) were
added to a  solution of intermediate 51 (80 mg) in dry toluene (25 mL)
previously  cooled to 0C under a nitrogen atmosphere. The solution was
stirred at r.t. 25 for 3 hr, then intermediate 54 (88 mg) was added and the
mixture was  heated to 100C for 1 hr. The mixture was allowed to cool to
r.t. and  partitioned between water and AcOEt. The organic layer was dried.
concentrated in vacuo and the residue was purified by flash  chromatography
(CH/AcOEt 6:4) to give the title compound as a  30 colourless oil (90 mg).
NMR (DMSO) S (ppm) 7.75 (bs, 1H), 7.67 (bs, 2H), 7.29 (bs, 1H), 7.18  (dd,
1H), 6.96 (dd, IH), 6.86 (dt, 1H); 5.17 (t, 1H), 3.75-3.42 (m, 5H), 3.18
(m, 1H), 2.29 (s, 3H), 1.3 (s, 9H); 1.3-1.1 (m, 4H). MS: miz = 590 [M+H]'.
35 



07 APR 2004 W0 01/25219 PCT/EP00/09722 57 Intermediate 53  4
2-methvi-phenyl).piperazine.. -carboxylic  acidtert-butyl ester 5 Sodium
tert-butoxide (38.5 mg) was added to a solution of intermediate 52  (80 mg)
in dry THE. The solution was stirred at r.t. for 10 min., then methyl
iodide (40 AL) was added and stirring was continued for 1h.. The.mixture
was partitioned between water and AcOEt. The organic layer was dried,
concentrated in vacuo to give the title compound as colourless oil (90 mg).
10 NMR (DMSO) 8 (ppm) 7.8 (bs, 1 H), 7.38 (dd, 1 H), 7.34 (bs. 2H), 6.97
(dd,  1 H), 6.93 (dt, 1 H); 4.5 (bm, 1 H), 3.64-2.97 (m, 9H), 2.28 (s, 3H),
1.38 (bs,  9H); 1.36-1.24 (2m, 4H). MS: mlz = 604 [M+H]+, 626 [M+Na]+ 15
intermediate 54 i Teri Buto carbon l -3 S 4-fluoro 2-meth - here - i razine
Di-tent-butyldicarbonate (271 mg) was added to a solution of intermediate
81 (301 mg) and TEA (315 l.L) in DCM (10 ml-) previously cooled to 0C-
under a nitrogen atmosphere. The solution was stirred at 0C for 40 min., 20
then concentrated in vacuo. The residue was partitioned between water  and
AcOEL The organic layer was washed with brine, dried and  concentrated in
vacuo. The residue was purified by flash chromatography  (CH/AcOEt 6:4) to
give the title compound (80 mg) as a colourless gum.  NMR (d6-DMSO): 8
(ppm) 7.52 (m, 1H); 7.07-6.98 (m, 2H); 3.94-3.74 (m. 25 3H); 3.0-2.5 (m,
4H); 2.33 (s, 3H);,1.4 (s, 9H). Intermediate 55 3-(3 5-Bis-trifluorometh
l-benzo -1-vin I- rrolidin-2-one  Trimethylsilyldiazomethane (11.5 mL) was
added drop-wise to a solution  30 of 3,5-bis-(trifluoromethyl)-benzoic acid
(2 g) in' dry toluene (20 mL) and methanol (0.5 mL) previously cooled to 0C
under a nitrogen atmosphere.  The solution was stirred at r.t. for 1 hr,
then concentrated in vacuo to give  3,5-bis-(trifluoromethyl)-benzoic acid
methyl ester (2 g) as a colourless oil.  A solution of
3,5-bis-(trifluoromethyl)-benzoic acid methyl ester (2 g) and 35
1-vinyl-2-pyrrolidinone (863 L) was added to a mixture of sodium hydride 



WO 01/25219 58 0 7 APR 2004  PCTIEP00/09722 (60% suspension in mineral oil
- 0.41 g) in dry toluene (30 ml-) previously  heated to reflux. The mixture
was stirred for 12 hrs, then it was partitioned  between saturated ammonium
chloride solution and AcOEt. The organic  layer was dried, concentrated in
vacuo and the residue was purified by 5 flash chromatography (CH/AcOEt 8:2)
to give the title compound (1.6 g)  as a beige oil. MS: m/z = 352 [M+H]+.
Intermediate 56 10 543 5-Bis_trifluoromethyl-nhenyl)-3.4-dihvdro-2H-pyrrole
A solution of intermediate 55 (1.6 g) in THE (30 mL) was added drop-wise
over 1.5h to a boiling solution of 6N HCI (50 mL) distilling at the same
time  the THF. At the end of the addition the distillation apparatus was
removed  and reflux was continued for further 4 hrs. The mixture was cooled
to 0C 15 and a 30% KOH solution was added until pH=12 was reached. The
compound was extracted with DCM (4 x 10 mL). The combined organic  extracts
were dried, concentrated. in vacuo'and the residue was purified by  flash
chromatography _(CHIAcOEt 7:3) to give the title compound-(I 00 mg)  as
pale yellow oil. 20 NMR (DMSO) 8 (ppm) 8.38 (s, 2H); 8.22 (s, 1 H); 4.0 (t,
2H), 3.03 (tt, 2H);  1.99 (m, 2H). MS: mlz = 282 [M+H]+ Intermediate 57  25
?-Q ,5-Bis-trifluoromethyl-phenvi)-pyrroI Wine Sodium borohydride (1.5 eq)
was added to a solution of intermediate 56  (100 mg) in methanol (5 mL)
previously cooled to 0C under a nitrogen  atmosphere. The solution was
diluted with water and extracted with  AcOEt. The organic extract was dried
and concentrated in vacuo to give  30 the title compound (103 mg) as a pale
yellow oil. Intermediates 58 4-12 43 5-Bis-trifluorometh I hen I-
rrolidine-l-carbon I -3 S 4- fluoro-2-methyl - hen I - i erazine-l-carbox
is acid tert-butyl ester  



35 58 a Enantiomer A) 0 7 APR 2004 WO 01125219 PCTIEPO0/09722 59 44
[2-(3,5-Bis-trifluoromethyl-phenyl)-ovrrolidine-l-carbonvil-3;(S)-(4-
fluoro-2-meth -phenyl)-piperazine-9-carboxylic _ acid, tert-butyl ester
L58 _b enantiomer B) A solution of triphosgene (47 mg) in DCM (2 ml-) was
added drop-wise to  5 a solution of intermediate 54(103 mg) and TEA (97 L)
in acetonitrile (3  mL) previously cooled to 0C under a nitrogen
atmosphere. The solution  was stirred at r.t for 2 hr, then intermediate 56
(103 mg) was added and  the solution was heated to reflux for 5 hrs. After
cooling to r.t., the solution  was diluted with water and extracted with
AcOEt. The organic layer was 10 was dried, concentrated in vacuo and the
residue was purified by flash  chromatography (CHIAcOEt from 8:2 to 7:3) to
give the title compound  58a (15 mg) and the title compound 58b (20 mg).
Intermediate 59 15 2-(3,5-Bis-trifluoromethyl-phenyl)-pent-4-enoic acid
Butyl lithium (1.6 M in hexane - 1.7 ml-) was added to a solution of
diisopropylamine (4.88 g) in dry THE (40 ml-) previously cooled to -78C
under a nitrogen atmosphere. The solution was allowed to warm to 0C. and
stirred at this temperature for I h. Next, the solution was cooled to - 20
78C and a solution of 3,5-(bis-trifluoromethyl)-phenylacetic acid (3 g) in
THE (10 ml-) was added. The solution was allowed to warm to 0C and  stirred
at this temperature for 2 h. The solution was cooled again to -78C  and
2-propenyl iodide (1.2 ml-) was added. The solution was allowed to  warm to
r.t. and stirred at r.t. for 3hrs. The solution was quenched with 5N 25 HCI
until pH=2 and extracted with AcOEt. The organic layer was dried.
concentrated in vacuo and the residue was purified by flash  chromatography
(CHIAcOEt 75:25) to give the title compound (2.4 g) as  yellow oil. 30
Intermediates 60
441-(3,5-Bis-trifluoromethvl-phenyl)-but-3-enylcarbamoy11-3-(S144-
fluoro-2-meth i-hen I - i erazine-1-carbox lic acid tertbu I ester  (60a
enantiomer A 



07 APR 2004 WO 01/25219 PCTIEPOOIO9722 60
441-(3,5-Bis-trifluoromethyl-phenyl)-but-3-enyicarbamo, ..3-(S)-(4- fiuoro
2-methyl-phenyi)-piperazine_1,-carboxy11c acid tart-butyl ester  (60b
enantiomer B) TEA (885 pL) and diphenyphosphorylazide (1.3 g) were added to
a  5 solution of intermediate 59 (500 mg) in dry toluene (25 ml-)
previously  cooled to 0C under a nitrogen atmosphere. The solution was
stirred at r.t.  for 3 hr, then 54 (521 mg) was added and the mixture was
heated to  100C for 1 hr. The mixture was allowed to cool to r.t and
partitioned  between water and AcOEt. The organic layer was dried,
concentrated in 10 vacuo and the residue was purified by flash
chromatography (CH/AcOEt  from 8:2 to 7:3) to give the title compound 60a
(480 mg) and the title  compound 60b (450 mg) as white foams. Intermediate
60a NMR (DMSO) 8 (ppm) 7.94 (s, 2H); 7.84 (s, 1H); 7.14 (t,  1 H); 6.94
(dd, 1 H), 6.84 (dt, 1 H); 6.66 (d, 1 H); 5.62 (m, 1 H); 5.18 (t, 1 H);  15
5.0-4.9 (m, 2H), 4.84 (m, 1 H); 3.82 (dt, 1 H); 3.75 (m, 1 H); 3.65 (bd, 1
H); 3.43 (bt, 1H); 3.52 (dd, 1H); 3.17 (m, 1H); 2.45 (t, 2H), 2.24 (s, 3H);
1.29  (m, 1 H). Intermediate 60b NMR. (DMSO) 8 (ppm) 7.84 (s, 2H); 7.81 (s,
1H); 7.14  (t, 1 H); 6.97 (dd, 1 H), 6.86 (dt, 1 H); 6.53 (bd, 1 H); 5.66
(m, 1 H); 5.15 (t, 20 1 H); 5.05-4.9 (m, 3H), 3.89 (dt, 1 H); 3.75-3.65 (b,
1 H); 3.63 (bd, 1 H); 3.52  (dd, 1 H); 3.43 (dt, 1 H); 3.2 (m, I H); 2.5
(t, 2H), 2.3 (s, 3H); 1.28 (m, 1 H). Intermediate 61 4 2 ro n -1
43.5-Bis-trifluoromethyl-phenvi)-but-3-enviI - 25 carbamo I -3 S
4-fluoro-2-meth l-hen i- i erazine-1-carbo lic  acid tert-bu ester
enantiomer A Sodium tent-butoxide (245 mg) was added to a solution of
intermediate  60a (480 mg) in dry THE (20 mL). The solution was stirred at
r.t. for 10  min., then 2-propenyl iodide (400 ;LL) was added and stirring
was 30 continued for 3h.. The mixture was partitioned between water and
AcOEt.  The organic layer was dried and concentrated in vacuo to give the
title  compound as colourless oil (540 mg). NMR (DMSO) 8 (ppm) 7.94 (s,
1H); 7.79 (s, 2H); 7.28 (dd, 1H); 6.98 (dd,  



1 H), 6.84 (dt, 1 H); 5.63 (m, 1 H); 5.46 (m, 1 H); 5.18 (t, 1 H); 5.14-4.9
(m, 0 7 APR 2004 WO 01/25219 PCTIEP00/09722 61 4H), 4.4 (bd, 1 H); 3.98
(dd, 1 H); 3.86 (dd, I H); 3.7-3.55 (m, 2H); 3.4-2.7  (m, 4H); 2.32 (s,
3H), 1.36 (s, 9H). intermediate 62 5 4_-I2-(3.5-Bis
trifluoromethyl-phenyi)-3.f-dihydro-2H-pyridine-1  carbon i -3- S -
4-fluoro2-meth ]-hen i erazine-I-carboxylic  acid tert-butvi ester
enantiomer A Benzylidene bis(tricyclohexylphosphine)dichlororuthenium (34
mg) was  added to a solution of intermediate 61 (540 mg) in dry DCM (20 mL)
under  10 a nitrogen atmosphere. The solution was stirred at r.t. for 4
hrs, then it was diluted with a saturated ammonium chloride solution and
extracted with  AcOEt. The organic layer was dried, concentrated in vacuo
and the  residue was purified by flash chromatography (CH/AcOEt 75:25) to
give  the title compound 0.35 g) as a brown oil. 15 NMR (DMSQ) S (ppm) 7.87
(s, 1 H); 7.74 (s, 2H); 7.29 (dd, 1 H); 6.93 (dd,  1 H), 6.81 (dt, 1 H);
5.8-5.6 (m, 2H); 5.2-4.9 (m, 4H); 4.7 (t, I H); 4.46 (bs,  1H); 4.0-2.73
(m, 10H); 2.31 (s, 3H), 1.38 (s, 9H). intermediate 63 20 1 Terf-Buto carbon
i -3 4-fluoro-2-meth t-hen - i razine Di-te t butyidicarbonate (271 mg) was
added to a solution of intermediate  7 (301 mg) and TEA (315 L) in DCM (10
ml-) previously cooled to 0C  under a nitrogen atmosphere. The solution was
stirred at 0C for 40 min.,  then concentrated in vacuo. The residue was
partitioned between water 25 and AcOEt. The organic layer was washed with
brine, dried and  concentrated in vacuo. The residue was purified by flash
chromatography  (CHIAcOEt 6:4) to give the title compound (80 mg) as a
colourless gum.  NMR (d6-DMSO): 8 (ppm) 7.52 (m, 1 H); 7.07-6.98 (m, 2H);
3.94-3.74 (m,  3H); 3.0-2.5 (m, 4H); 2.33 (s, 3H); 1.4 (s, 9H). 30
Intermediate 64 4 1 3 5-Bis trifluorometh I hen I-but-3-en i-carbamo [ -3
4- fluoro-2-meth l- hen i i erazine-l-carbox iic acid tert-bu ester  



64a diastereoisomer A 0 7 APR 2004 62 4443
5-Bis-trifluoromethyl-phenyl)-but-3-enylcarbamoyll-344-fluoro-
2-methyl-phenyl)-piperazine-j-carboxylic acid ferl-bubd ester (64b
diastereolsomer B TEA (700 L) and diphenyphosphorylazide (812 L) were added
to a  5 solution of intermediate 59 (400 mg) in dry toluene (20 mL)
previously  cooled to 0C under a nitrogen atmopshere. The solution was
stirred at r.t. for 3hr, then 400mg of intermediate 63) was added and the
mixture was heated to 100C for  1 hr. The mixture was allowed to cool to
r.t. and partitioned between water and AcOEt. The organic layer was dried,
concentrated in vacua and the  10 residue was purified by flash
chromatography (CHIAcOEt 8:2) to give the  title corn and 64a (340 mg ) and
the title compound 64 b (250 mg ).  Intermediate 64a NMR (DMSO) 8 (ppm)
7.94 (s, 2H); 7.84 (s, 1H): 7.14  (t, 1 H); 6.94 (dd, 1 H), 6.84 (dt, 1 H);
6.66 (d, 1 H); 5.62 (m, 1 H); 5.18 (t,  11-1); 5.0-4.9 (m, 2H), 4.84 (m,
1H); 3.82 (dt, 11-1); 3.75 (m, 1H); 3.65 (bd, 15 1 H); 3.43 (bt, 1 H); 3.52
(dd, 1 H); 3.17 (m, 1 H); 2.45 (t, 2H), 2.24 (s, 3H);  1.29 (m, 1 H).
Intermediate 64b NMR (DMSO) 8 (ppm) 7.84 (s, 2H); 7.81 (s, 1H); 7.14  (t, 1
H); 6.97 (dd, 1 H), 6.86 (dt, 1 H); 6.53 (bd, 1 H); 5.66 (m, 1 H); 5.15
(t,- 1 H); 5.05-4.9 (m, 3H), 3.89 (dt, 1 H); 3.75-3.65 (b, 1 H); 3.63 (bd,
1 H); 3.52 20 (dd, 1 H); 3.43 (dt, 1 H); 3.2 (m, 1 H); 2.5 (t, 2H), 2.3 (s,
3H); 1.28 (m, 1 H). Intermediate 65 4 1 3 5-Bis-trifluorometh l-hen
l-but-3-en I-meth -carbamo l- 3 4-fluoro-2-meth -hen I - i erazine-1-carbox
lic acid tert-butyl  25 ester diastereoisomer A) Sodium tert-butoxide (28
mg) was added to a solution of intermediate 64a  (70 mg) in dry THE (10
mL). The solution was stirred at r.t. for 30 min.,  then methyl iodide (37
L) was added. Reaction was slow, thus further  amount of sodium
tent-butoxide (28 mg) and methyl iodide (37 L) were 30 added (2x) and
stirring was continued for 18h. The mixture was partitioned  between water
and AcOEt. The organic layer was dried, concentrated in  vacua and the
residue was purified by flash chromatography (CH/AcOEt  8:2) to give the
title compound as colourless oil (44 mg). 0 7 APR 2004 



WO 01/25219 PCTIEPOO!09722 63 NMR (DMSO) 8 (ppm) 7.91 (bs, 1H); 7.68 (bs,
2H); 7.22 (dd, 11-1); 6.94  (dd, 11-1), 6.78 (dt, 1H); 5.72 (m, 1H); 5.34
(dd, 1H); 5.2-5.06 (2m, 2H),  4.41 (dd, 1 H); 3.69 (m, I H); 3.3-2.75 (m,
9H); 2.32 (s, 31-1), 1.4 (s, 9H). 5 Intermediate 66 4 Meth 1
~3,5-Bis-trifluoromethyl-phen3d)-but-3-envil-carbamoyfI -
3(4-fluoro-2-methyl-phenyl)-pioerazinef-carboxylic acid ter- butyl  ester
diastereotsomer B) Sodium tert-butoxide (28 mg) was added to a solution of
intermediate 64b  10 (70 mg) in dry THE (10 mL). The solution was stirred
at r.t for 30 min.,  then methyl iodide (37 ILL) was added. Reaction was
slow, thus further  amount of sodium tert-butoxide (28 mg) and methyl
iodide (37 L) were  added (2x) and stirring was continued for 18h. The
mixture was partitioned  between water and AcOEt. The organic layer was
dried, concentrated in 15 vacuo and the residue was purified by flash
chromatography (CH/AcOEt  8:2) to give the title compound as colourless oil
(44 mg). NMR (DMSO) S (ppm) 7.91 (bs, 1 H); 7.81 (bs, 2H); 7.25 (m, 1 H);
6.94 (m,  1 H), 6.84 (m, 1 H); 5.62 (m, i H); 5.14-4.94 (m, 2H); 5.11 (t, 1
H);-4.46 (m,  1 H); 3.7 (dd, 2H); 3.65-3.32 (m, 2H); 3.3 (m, 1 H); 3.0 (m,
1 H); 2.76 (m,  20 2H); 2.76 (s, 3H), 2.31 {s. 3H); 1.39 (s, 9H).
Intermediate 67 4 2- roen - 1 3 5-Bis trifluorometh -hen I-but-3-en i
carbamo -3 4-fluoro 2-meth i hen I - i erazine-1-carbox lic acid  25
tert-butyl ester (diastereoisomer A) Sodium tert-butoxide (113 mg) was
added to a solution of intermediate 64  a (220 mg) in dry THE (15 rnL). The
solution was stirred at r.t. for 10 min.,  then 2-propenyl iodide (186 .tL)
was added and stirring was continued for  3h.. The mixture was partitioned
between water and AcOEt. The organic 30 layer was dried and concentrated in
vacuo to give the title compound as  colourless oil (180 mg). NMR (DMSO) S
(ppm) 7.94 (s, 1H); 7.78 (s, 2H); 7.27 (dd, 1H); 6.97 (dd.  1 H), 6.84 (dt,
1 H); 5.62 (m, 1 H); 5.45 (m, 1 H); 5.17 (t, 1 H); 5.08 (d, 1 H);  5.04 (d,
1 H); 4.99 (d, 1 H), 4.93 (d, 1 H); 4.38 (m, 1 H); 3.95 (m, 1 H); 3.85 0 7
APR 2004 



WO 01125219 PCT/EPOO/09722 64 (dd, 1H); 3.61 (m, 2H); 3.34 (m, 2H); 3.08
(m, 2H); 2.66 (m, 2H); 2.31 (s,  3H), 1.35 (s, 9H). Intermediate 68 5 442
5-Bis-trifluoromethvl-phenvfl-3,6-dihydro2H-pyridi fle-l carbon
-344-fluoro-2-methyl-phenyl)-piperazine-l-carboxylic acid  Pert bu l ester
diastereoisomer A Benzylidene bis(tricyclohexylphosphine)dichlororuthenium
(5% in mol 7.7  mg)was added to a solution of intermediate 67 (120 mg) in
dry DCM (5  10 ml-) under a nitrogen atmosphere. The solution was stirred
at r.t. for 4 hrs, then it was diluted with a saturated ammonium chloride
solution and  extracted with AcOEt. The organic layer was dried,
concentrated in vacuo  and the residue was purified by flash chromatography
(CH/AcOEt 7:3) to  give the title compound (85 g) as a brown oil. 15 NMR
(DMSQ) 8 (ppm) 7.9 (s, 1 H); 7.69 (s, 2H); 7.26 (dd, 1 H); 6.95 (dd,  1 H),
6.82 (dt, I H); 5.89 (m, 1 H); 5.68 (bd, 1 H); 5.28 (d, 1 H); 4.49 (dd,
4H);  4.2 (d, 1 H); 3.69 (dd, I H); 3.64 (m, 1 H); 3.32 (m, 2H); 3.31 (m, 1
H); 3.1  (m,1 H); 2.7 (bd, 1H); 153 (m, 1H); 2.3 (s, 3H), 1.37 (s, 9H). 20
Intermediate 69 2 3 5-Bis-trifluorometh hen 1 .2.meth - ro ionic acid
methyl  ester (Trimethylsilyl)diazomethane (2M in hexane - 3.68 mL) was
added drop- wise to a solution of (3,5-bis-trifluoromethyl-phenyl)-acetic
acid (500 mg)  25 and dry methanol (82 L) in dry toluene (8 ml-) at 0C,
under a nitrogen atmosphere. The reaction mixture was stirred at 0C for 5
minutes, then  the solvent was evaporated in vacuo to obtain the (3,5-bis
trifluoromethyl- phenyl)-acetic acid, methyl ester a pale yellow oil (440
mg). This material  was dissolved in dry THE (4.5 ml-) at 0C, under
nitrogen atmosphere and 30 sodium bis(trimethylsilyl) amide (1.OM in THE -
4 ml-) was added  dropwise. After ten minutes, methyl iodide (958 gL) was
added and the  reaction mixture was stirred at r.t. for 2 hours. The
reaction was quenched  with a 2N hydrochloric acid solution (7 ml-) and the
product was extracted  with diethyl ether (2 x 10 mL). The combined organic
extracts were dried 35 and concentrated in vacua to a residue which was
purified by flash 0 7 APR 2904 



WO 01/25219 PCTIEPOO/09722 65 chromatography (CH/AcOEt 95:5) to give the
title compound (184 mg) as  a colourless oil. NMR (d6-DMSO): S (ppm) 8.05
(s, 1H); 7.9 (s, 2H); 3.6 (s, 3H); 1.6 (s, 6H). 5 Intermediate 70
243,5-Bis-trifiuoromethyl-nhenyl).2-meth3l-propionic acid A solution of
2-(3,5-bis-trifluoromethyl-phenyl)-2-methyl-propionic acid,  methyl ester
(intermediate 69 - 184 mg) and potassium hydroxide (131  mg) in MeOH (2.5
ml-) was heated to reflux for 1 hour, then it was allowed 10 to cool to
r.t. and acidified to pH=3 with 10% hydrochloric acid solution  and
extracted with AcOEt (2 x 10 mL). The combined organic extracts  were dried
and concentrated in vacuo to a residue which was purified by  flash
chromatography (CH/AcOEt from 8:2 to 6:4) to give the title  compound (141
mg) as a white solid. 15 NMR (ds-DMSO): 8 (ppm) 8.05 (s, 1H); 7.9 (s, 2H);
1.6 (s, 6H). Intermediate 71 I Ben lox carbon t -3 S 4 fluoro-2-meth hen -
i erazine Borane THE (23,16 ml-) was added to a solution of intermediate 39
(964  20 mg) in dry THE (3 ml-) previously cooled to 0C under a nitrogen
atmosphere. The mixture was heated to 80C for 4 hrs. MeOH (4 ml-) was
added and the mixture was concentrated in vacuo. The residue was  treated
with HCI in Et2O (38 mL) and the solution was heated to 45C for 1  hr. The
mixture was filtered to give 2-(S)-(4 fluoro-2-methyl-phenyl)- 25
piperazine dihydrochloride (944 mg). A solution of benzylchloroformate (376
L) in dry DCM (20 ml-) was added  drop-wise to a solution of the 2-(S)-(4
fluoro-2-methyl-phenyl)-piperazine  dihydrochloride (700 mg) and TEA (1.1
mL) in DCM (30 ml-) previously  cooled to 0C under a nitrogen atmosphere.
The mixture was stirred at r.t. 30 for 2 hrs, then washed with brine. The
organic layer was dried,  concentrated in vacuo and the residue was
purified by flash  chromatography (from CH/AcOEt 1:1 to AcOEt 100%) to give
the title  compound (750 mg) as colourless oil. 0 7 APR 2004 WO 01/25219
PCT/EPOO/09722 66 



NMR (d6-DMSO): 8 (ppm) 7.51 (dd, 1 H); 7.36-7.28 (m, 5H); 6.95 (m, 2H);
5.1 (dd, 2H); 3.92 (m, 2H); 3.74 (dd, 1 H); 2.95 (dd, 1 H); 2.91 (dt, 1 H);
2.72  (dt, 1 H); 2.62 (t, I H); 2.29 (s, 3H). 5 Intermediate 72 _ . 1 3
5-Bis-trifluoromethyi-phenyi)-1-methyl-ethylcarbamoy l-3dS)- 4fluoro
2-methyl-pheny l-piperazine-l-carboxylic acid benzyl ester  TEA (145 L) and
diphenyphosphorylazide (169 L) were added to a  solution of intermediate 70
(96 mg) in dry toluene (1.5 ml-) previously 10 cooled to 0C under a
nitrogen atmopshere. The solution was stirred at r.t.  for 3 hr,
intermediate 71 (96 mg) was added and the mixture was heated  to 100C for 1
hr. The mixture was allowed to cool to r.t. and partitioned  between water
and AcOEt. The organic layer was dried, concentrated in  vacuo and the
residue was purified by flash chromatography (CH/AcOEt  15 7:3) to give the
title compound (140 mg) as a pale yellow gum. NMR (d6-DMSO): 8 (ppm) 7.8
(s, 2H); 7.78 (s, 1 H); 7.38-7.22 (m, 5H);  7.21 (dd, 1 H); 6.95 (dd, 1 H);
6.84 (dt, 1 H); 6.52 (s, 1 H); 5.18 (t, 1 H); 5.05 (s, 2H); 3.89 (dt, 1 H);
. 3.79 (dd, 1 H); 3.72 (dt, 1 H); 3.57 (dd, 1 H); 3.44 (dt, 1H); 3.28
(bt,1H); 2.23 (s, 3H); 1.55 (s, 3H); 1.5 (s, 3H).  20 MS: m/z = 626 [MH]+.
Intermediate 73  4f1-(3,5-Bs-trifluoromethyi-phenyil-1-methyl-ethyl]-methyl
bo is  carbamo )d}-34S)4fluoro-2-methyl-phenyl)-piperazine-l-car 25 acid
benzyl ester Sodium tert-butoxide (53 mg) was added to a solution of
intermediate 72  (140 mg) in dry THE (1.5 mL). The solution was stirred at
r.t. for 30 min.,  then methyl iodide (69 L) was added and stirring was
continued for  18hrs.. Further sodium tert-butoxide (42 mg) and methyl
iodide (140 L) 30 were added and the mixture was heated to 70C for 3 hrs
and then  allowed to stir at r.t. for 18 hrs. The mixture was partitioned
between water  and AcOEt (2 x 10 mL). The organic layer was dried,
concentrated in  vacuo and the residue was purified by flash chromatography
(CH/AcOEt  9:1) to give the title compound as colourless gum (58 mg). 0 7
APR 2004 WO 01/25219 PCT/EP00/09722 67 



NMR (do-DMSO): 5 (ppm) 7.81 (s, 2H); 7.78 (s. 1H); 7.32-7.25 (m, 6H);  6.9
(dd, 1H); 6.85 (td, 1 H); 5.08 (s, 2H); 4.64 (dd, 1 H); 3.58 (m, 3H); 3.43
(m, 3H); 3.0 (s, 3H); 2.18 (s, 3H); 1.57 (s, 3H); 1.51 (s, 3H). MS: m/z =
640 [MH]+. 5 Intermediate 74
243.5-Bis-trifluoromethyl-phenyil3-methy!_butyric acid methyl ester  Sodium
bis(trimethylsilyl) amide (1.OM in THE - 177 11L) was added drop- wise to a
solution of (3,5-bis-trifluoromethyl-phenyl)-acetic acid methyl 10 ester
(389 mg) in dry THE (2 ml-) at 0C, under nitrogen atmosphere. After  ten
minutes, isopropyl iodide (143 L) was added and the reaction mixture  was
stirred at 0C for 30 miry. Further isopropyl iodide (143 L) was added  and
the solution stirred at r.t. for 1 hour. The reaction was quenched with  a
2N hydrochloric acid solution (2 ml-) and the product was extracted with 15
Et2O (2x). The combined organic extracts were dried and concentrated in
vacuo to a residue which was purified by flash chromatography  (CH/AcOEt
95:5) to give the title compound (184 mg) as a colourless oil.  NMR
(do-DMSO): S (ppm) 8.05 (bs, '3H); 3.76 (d, 1H); 3.67 (s, 3H); 2.33 (m, I
H); 1.01 (d, 3H); 0.69 (d, 3H).  20 MS: mlz = 328 [M]+. Intermediate 75 2 3
5-Bis trifluorometh l hen 3-methyl -butyric acid A solution of intermediate
74 (280 mg) and potassium hydroxide (191 mg)  25 in MeOH (4 ml-) was heated
to reflux for 1 hour, then it was allowed to  cool to r.t. and acidified to
pH=3 with 10% hydrochloric acid solution and  extracted with AcOEt (2 x 10
mL). The combined organic extracts were  dried and concentrated in vacuo to
give the title compound (250 mg) as a  white solid. 30 NMR (de-DMSO): S
(ppm) 8.05 (bs, 3H); 3.76 (d, 1H); 2.32 (m, 1H); 1.01  (d, 3H); 0.65 (d,
3H). Intermediate 76 4- 1 43 5-Bis-trifluorometh l-phenyl) -2 -meth-pro
lcarbamo I -3 44- 35 fluoro-2-meth I-hen ! - i erazine-l-carbox !ic acid
tert-butyl ester 0 7 APR 2004  WO 01/25219 PCTIEPOO/09722 68 



TEA (133 s.L) and diphenyphosphorylazide (156 p.L) were added to a
solution of intermediate 75 (78 mg) in dry toluene (1 mL) previously cooled
to 0C under a nitrogen atmopshere. The solution was stirred at r.t. for 3
hr, then intermediate 63 (80 mg) was added and the mixture was heated 5 to
100C for 2 hr. The mixture was allowed to cool to r.t. and partitioned
between water and AcOEt. The organic layer was dried, concentrated in
vacuo and the residue was purified by flash chromatography (CH/THF 7:3)  to
give the title compound (140 mg) as a yellow gum. IR (nujol) 3400 (NH),
1699 (C=O) crn'. 10 NMR (d6-DMSO): 6 (ppm) 7.93 (s, 1H+1H); 7.84 (s, 2H);
7.78 (s, 2H); 7.13  (dd, 1 H+1 H); 6.95 (dd, 1 H+1 H); 6.83 (m, 1 H+1 H);
6.51 (d, 1H); 6.41 (d,  I H); 5.2 (t, 1H); 5.16 (t, 11-1); 4.57 (t, 1H);
4.48 (t, 1H); 3.9-3.17 (m,  6H+6H); 2.3 (s, 3H); 2.24 (s, 3H); 2.0-1.96 (m,
IH+1H); 1.28-1.27 (d,  9H+9H); 0.87 (d, 3H); 0.74 (d, 3H); 0.64 (d, 3H);
0.62 (d, 3H). 15 MS: rn/z = 606 '[MH] Intermediate 77 4-ff[-(3,5-Bis
trifluoromethy"lrphenyl]-2-meth)d-aropyll-methyl- carbamoylfl-3
fiuoro-2-methyl phenyil-piperazine-I-carboxylic acid  20 tert-butyl ester
(77a diastereolsomer A) 1 3 5-Bis trifluorometfi -hen -2-meth l- ro I -meth
- carbamo l 4fluoro-2-meth hen - i erazine-1-carbo is acid  tert-butyl
ester (77b diastereolsomer B) Sodium tert-butoxide (55 mg) was added to a
solution of intermediate 76  25 (140 mg) in dry THE (1.5 mL). The solution
was stirred at r.t. for 30 min.,  then methyl iodide (72 ILL) was added and
stirring was continued for  18hrs. Further sodium terf-butoxide (55 mg) and
methyl iodide (72 .tL)  were added and the mixture was stirred at r.t. for
3 hrs. The mixture was  partitioned between water and AcOEt (2x). The
organic layer was dried, 30 concentrated in vacuo and the residue was
purified by flash  chromatography (CH/AcOEt 9:1) to give the title compound
77a (35 mg)  and the title compound 77 b (37 mg) as colourless gum.
Intermediate 77 a: T.I.c.: CH/AcOEt 8:2 Rf=0.62 0 7 APR 2004 WO 01/25219
PCT/EPOO/09722 69 NMR (d6-DMSO): 8 (ppm) 8.0 (s, I H); 7.91 (bs, 2H); 7.21
(m, 11H); 6.95- 



6.83 (m, 2H); 4.65 (bm, 1 H); 4.25 (bm, 1 H); 3.68 (m, 2H); 3.25-2.81 (m +
m + s, 7H); 2.32 (s, 3H); 1.38 (s, 9H); 0.68 (d, 3H); 0.64 (d, 311). MS:
m/z = 620 [MHj+. 5 Intermediate 77 b: T.I.c.: CH/AcOEt 8:2 Rf=0.62  T.I.c.:
CHIAcOEt 8:2 Rf=0.73 NMR (de-DMSO): 3 (ppm) 7.96 (bs, 1H); 7.79 (bs, 2H);
6.99 (m, 1H); 6.93  (m, I H); 6.6 (m, 1 H); 4.87 (d, 1 H); 4.27 (m, 1 H);
3.7-3.2 (bm + bm + s + s,  10H); 1.39 (s, 9H); 0.88 (d, 3H); 0.73 (d, 3H).
10 MS: m/z = 620 [MHj+. Intermediate 78 3
5-Bis-trifiuoromethyl-benzylidene)-methylamine A solution of
3,5-bis(trifluoromethyl)-benzaldehyde (412 p.L) in dry THE (5  15 ml-) was
added dropwise to a solution of methylamine (2M in MeOH - 3.12 ml-) in dry
THE (5 ml-) at 23C under a nitrogen atmosphere. The  reaction mixture was
stirred overnight, then the solvent was evaporated in  vacuo to give the
title compound (385 ma) as a colourless oil. NMR (CDCI3): 8 (ppm) 8.4 (s,
1H); 8.2 (s, 2H); 7.9 (s, 1H); 3.6 (s, 3H). 20 Intermediate 79 3
5-Bis-trifluorometh -hen I -c clo ra I-meth l -meth amine A solution of
cyclopropyl bromide (518 L) in dry diethyl ether (15 ml-) was  added
dropwise to magnesium turnings (186 mg) previously heated to  25 40C under
a nitrogen atmosphere. The reaction mixture was refluxed for 2 hours, then
allowed to cooled to r. t. and decanted from the excess of  magnesium. The
cyclopropyl magnesium bromide so obtained, was added  to a suspension of
copper iodide (614 mg) in dry THE (5 ml-) previously  cooled to -50C under
a nitrogen atmosphere. The reaction mixture was 30 stirred at -50C for 20
min, then the temperature was taken to -78C and,  boron trifluorlde
etherate (408 L) was added. After 5 minutes,  intermediate 78 ( 330 mg) was
added dropwise and the reaction mixture  was stirred at -50C for 3 hours.
The reaction was quenched with a  mixture of ammonia (30% in water -10 ml-)
and saturated ammonium 35 chloride solution (10 mL), extracted with
petroleum ether (2 x 20 mL) and 0 7 APR 2004 WO 01/2S219 PCT/EPOO/09722 



70 concentrated in vacuo. Then, IN hydrochloric acid solution was added
until pH=3, the aqueous phase was washed with petroleum ether (2 x 20  mL),
then basified with solid potassium hydroxide until pH=9. After  extraction
with AcOEt (2 x 20 mL), the organic layer was dried and 5 concentrated in
vacuo to give the title compound (126 mg) as a pale  yellow oil. NMR
(d6-DMSO): 8 (ppm) 8.03 (s, 2H); 7.94 (s, I H); 2.96 (d,1 H); 2.4 (bs,  1
H); 2.11 (s, 3H); 0.92 (m, 1 H); 0.54 (m,1 H); 0.38 (m, 1 H); 0.29 (t, 2H).
MS (ESI+): m1z=298 [MH]+ 10 Intermediate 80
4-{x(3.3-Bls-trifluoromethyl-phenyl)-cyciopropyl-methyil-methyl-
carbamoyt}-3-(4 fluoro 2-methyl-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester(diastereoisomer A) 15 A solution of.`triphosgene (45 mg)
in dry DCM (0.5 mL) was added drop- wise to a solution of intermediate 63
(100 mg) and TEA (95 uL) in dry  DCM (1.5 mL) previously cooled to 0C under
a nitrogen atmosphere. The  reaction mixture was stirred at 0C for 2 hours,
then, a solution of and  DIPEA (237 L) in dry acetonitrile (2 mL) was
added. The reaction was 20 heated to 70C in order to evaporate the DCM,
then intermediate 79 (110  mg) was added and the reaction mixture was
refluxed overnight. The mixture was diluted with AcOEt (10 mL), washed with
a 2N  hydrochloric acid solution (10 mL) and brine (10 mL), dried and
concentrated in vacuo.to a residue, which was purled by flash 25
chromatography (CH/AcOEt from 8:2 to 7:3) to yield the title compound  (10
mg) NMR (d6-DMSO): S (ppm) 7.77 (s, 1H); 7.73 (s, 2H); 7.24 (m, 1H); 6.85
(m, 2H); 4.56 (d, IH); 4.46 (bm, IH); 3.94 (m, 2H); 3.23 (m, 2H); 3.05 (m,
2H); 2.96 (s, 3H); 2.4 (s, 3H); 1.47 (s, 9H); 1.25 (m, 1H); 0.84 (m, IH);
30 0.43 (m, 2H); 0.18 (m, 1H). intermediate 81
(S)-3-(4-Fluoro-2-methyl-phenyl)-piperazine di hydrochloride To a solution
of intermediate 39 (60.359) in dry THE (180m1), at 0-3C.  35 under N2.
BH3THF 1 MITHF (1 220mL) was added dropwise. The solution 0 7 APR 2004 



71 was refluxed for 4 hours then cooled to 0-3C and methanol (240mL) was
added. The reaction mixture was heated to room temperature then it was
concentrated to dryness. The residue was redissolved in methanol
(603.5mL), excess HCI IN in Et20 (1207mL) was added and the mixture 5 was
refluxed for 2 hours then cooled at 3C for 4 hours. The suspension  was
filtered to obtain a white solid that was washed with Et2O (60.35mL)  and
dried to yield the title compound (72.02g) 'H-NMR (DMSO) b (ppm) 11.0-9.5
(b, 4H): 7.99-7.19 (dd-m, 3H); 4.96 (dd,  1 H); 3.65-3.15 (m, 6H); 2.42 (s,
3H). 10 Intermediate 82  (R)-3,5-bis-trifluoromethyl-phenyl)_;
ethyll-methyl-amine  To a solution of 3,5-bis-trifluoromethylacetophenone
(300g) in McOH  (1120mL), a solution of methylamine 8M in EtOH (372mL) was
added 15 dropwise -.during 15 min. at 25C under N2. The mixute was stirred
for  24hrs at 25C under N2. Then, NaBH4 was portionwise added over 30 min
(27.9g) at 0C. A second amount of NaBH4 was added over 30 min  (17.1g) and
the mixture stirred for further 1.5hrs. The mixture was concentrated by
evaporating 600mL of solvent under  20 vacuum then it was slowly poured
into a mixture of AcOEt  (1500mL)YNH4CI sat (750mL) and water (750mL). The
water phase was  back-extracted with AcOEt (1500mL). The combined organic
phases were  washed with Water/Brine (150mIJ150mL) then evaporated.to
obtain [(3,5- bis-trifluoromethyl-phenyl)-ethyl]-methyl-amine (305g) as a
yellow oil 25 To a solution of
[(3,5-bis-trifluoromethyl-phenyl)-ethyl]-methyl-amine  (245.6g) in EtOAc
(2380mL), L(-) malic acid was added portionwise  (118g). The suspension was
stirred for 2hrs at 25C then 3hrs at 0C. The  suspension was filtered and
the cake was washed with EtOAc (240mL).  The solid was dried under vacuum
obtaining crude L(-)malate3,5-bis 30
trifluoromethyl-phenyl)-ethyl]-methyl-amine (135.3g) as a white solid which
was suspended in Ethyl acetate (1760mL) then heated to reflux till
complete dissolution and then cooled at 25C. The suspension was  filtered,
washed with Ethyl acetate (135mL) then dried to obtain
L(-)malate3,5-bis-trifluoromethyl-phenyl)-ethyl]-methyl-amine (128.5g). 35
The solid was stirred in a mixture of NaOH 10%vlv (720mL) and Ethyl 



0 7 APR 2004 WO 01125219 PCTIEP00109722 72 acetate (650mL). Organic phase
was washed with water (720mL), then  concentrated to yield the title
compound (82.2g). 'H-NMR (DMSO) 8 (ppm) 7.99 (s, 2H); 7.85 (s, 1H); 3.78
(q, 1H); 2.34 (s,  1 H); 2.09 (s, 3H); 1.23 (d, 3H). 5 E x a m p l e eI 2
4-Fluoro 2-meth -hen I - i erazine-j-carbo lic acid (3.5 -
bistrifluoromethyl-benzvl)-methyl-amide hydrochloride A solution of
intermediate 13 (0.05g) in EtOH (10 ml-) was hydrogenated  10 at
atmospheric pressure for 3 hr. in the presence of 10% Pd/C (10mg) as
catalyst. The catalyst was filtered off and the solvent was evaporated. The
crude residue dissolved in diethyl ether and then a 1 M sol. of HCI in Et20
(0.1 ml-) was added. The formed precipitate was filtered and washed with
diethyl ether to obtain the title compound (0.02 g) as a white powder. 15
m.p. > 220C NMR (DMSO) 8 (ppm) 9.33 (bm, 1 H), 9.18 (bm, 1 H), 7.96 (s, 1
H), 7.59 (s,  2H), 7.33 (dd, I H), 6.99 (d, 1 H), 6.85 (t, 1 H), 4.63 (d, 1
H), 4.53 (d, 1 H),  4.37 (d, I H), 3.52 (d, I H3.4-3.2 (ran, 2H), 3.25 (m,
1 H), 3.04 (t, I H), 3.0-.  2.8 (m, 1 H), 2.93 (s, 3H), 2.38 (s, 3H). 20 1R
(Nujol) (cm'') 3200, 1659  MS (m/z) 478 [M-CI]'' Example 2 2
3-Isopropyl-phenyi)_!pjperazine-l -carboxylic acid _(3,5-bis- 25
trifluoromethyl-benzyf)-methyl-amide hydrochloride To a solution of
intermediate 14 (0.353 g) in anh. EtOH (5.7 mL), at r.t.,  under N2, Pd/C
10% (175 mg, 50% wt) was added. The black suspension  was placed under an
atmosphere of H2 and was stirred for 3 hr. The  catalyst was then filtered
on Celite and the Celite cake was rinsed with 30 EtOH. HC1 1.0M in Et2O was
then added (1.13 mL). The solvent was  evaporated and the oil obtained was
triturated with Et20. The solid was  filtered, rinsed with Et20 and dried
under vacuum. The title compound  was obtained as a grey solid (104 mg). 



m.p. 77-80C 0 7 APR 2004 WO 01/23219 PCT/EPOO/09722 73 NMR (CDCI3): 6 (ppm)
8.95 (bs, 2H), 7.97 (s, 1 H), 7.75 (s, 1 H), 7.22-7.08  (m, 4H), 4.58-4.41
(2d, 2H), 4.50 (dd, 1H), 3.44 (m, 1H), 3.4-3.1 (m, 5H),  2.84 (s, 3H), 2.80
(m, 11-1), 1.12 (d, 3H), 1.07 (d, 3H). IR (Nujol) (cm") 3437,1653  5 MS
(mlz) 488 (M-CI]+ Example 3 2-(2-Isopropyl-phenyl)-piperazine-1-carbox3lic
acid (3,5-bis- trifl uoromethyl-benzvl)-methyl-amide hydrochloride. 10 To a
solution of intermediate 15 (0.108 g) in anh. EtOH (2.0 mL), at r.L,  under
N2, Pd/C 10% (20 mg, 20% wt) was added. The black suspension  was placed
under an atmosphere of H2 and was stirred for 3 hr. The  catalyst was then
filtered on Celite and the Celite cake was rinsed with  EtOH. HCI 1.OM in
Et20 was then added (350 L). The solvent was 15 evaporated and the oil
obtained was triturated with Et2O. The solid was  filtered, rinsed with
Et20 and dried under vacuum. The title compound  was obtained as a brown
solid (29 mg). M.P. 108-110C NMR (CDCI3): 8 (pprn) 9.15 (bd, 1H), 8.92 (bd,
I H), 7.97 (s, 1H5, 7.66 (s,  20 2H), 7.30 (m, 1 H), 7.27 (m, 1 H), 7.19
(dt, 1 H), 7.03 (dt, 1 H), 4.69 (dd, 1 H),  4.55 (2d, 2H), 3.53 (m, 1 H),
3.39 (m, 3H), 3.19 (bd, 1 H), 3.04 (dt, 1 H),  2.92 (m, 4H), 1.24 (d, 3H),
1.20 (d, 3H). IR (Nujol) (cm') 3441,1662.  MS (mlz) 489 IM-CD. 25 Example 4
2 4-Fluoro-3-meth hen - i erazine-1-carbo lic acid 3 5-bis-
trifluoromethyl-benzyl)-methyl-amide hydrochloride. To a solution of
intermediate 16 (0.226 g) in anh. EtOH (3.7 mL), at r.t.,  30 under N2,
Pd/C 10% (23 mg. 10% wt) was added. The black suspension  was placed under
an atmosphere of H2 and stirred for 3 hr. The catalyst  was then filtered
on Celite and the Celite cake was rinsed with EtOH. HCl  



1.OM in Et2O was then added (740 ML). The solvent was evaporated and  the
oil obtained was treated with Et20. The solid obtained was filtered, 0 7
APR 2004 WO 01/25219 PCT/EP00/09722 74 rinsed with Et20 and dried under
vacuum to give the title compound as a  white solid (112 mg). m.p. 70-72C
NMR (CDC13): 8 (ppm) 9.08 (m, 2H), 7.97 (s, 1H), 7.67 (s, 2H), 7.19 (m,  5
1 H), 7.14 (m, 1 H), 7.01 (t, 1 H), 4.59 (d, 1 H), 4.43 (m, 1 H), 4.40 (d,
1 H),  3.1-3.5 (m, 6H), 2.92 (s, 3H), 2.14 (s, 3H). IR (Nujol) (cm'') 3406,
1653  MS (mlz) 478 IM-Clj} 10 Example 5 2-(2s4-Difluoro-phen)d)-pii
erazine-1-carboxylic acid (3,5-bis- trifluoromethyl-benzyl)-methyl-amide
hydrochloride To a solution of intermediate 17 (0.134 g) in anh. EtOH (2.0
mL), at r.t.,  under N2, Pd/C 10% (27 mg, 20% wt) was added. The black
suspension  15 was placed under an atmosphere of H2 and was stirred for 3
hr. The catalyst was then filtered on Celite and the Celite cake was rinsed
with  EtOH. HCI I.OM in Et2O was then added (436 1 L). The solvent was
evaporated and the oil obtained was triturated with Et20. The solid was.
filtered, rinsed with' Et20 and dried under vacuum. The title compound  20
was obtained as a yellow solid (112 mg). m.p. 220-230C NMR (CDCI3): 8 (ppm)
9.08-9.3 (m, 2H), 7.97 (s, 1 H), 7.62 (s, 2H), 7.44  (m, I H), 7.18 (m, 1
H), 6.95 (m, 1 H), 4.65 (m ,1 H), 4.3-4.65 (dd, 2H), 3.2- 3.6 (m, 4H), 3.07
(m, 2H), 2.92 (s, 3H). 25 IR (Nujol) (cm"') 3400, 1656  MS (m/z) 482 [M-Cl]
. Example 6 2 4-Fluoro-2-meth hen I i erazine-l-carbo lic acid 3 5-bis- 30
trifluoromethyl-benzyl)-amide hydrochloride A solution of intermediate 18
(0.086g) in EtOH (10mi) was hydrogenated  at atmospheric pressure for 2 hr,
in the presence of 10% Pd/C (20mg) as  



catalyst. The catalyst was filtered off and the solvent was evaporated. The
crude residue dissolved in Et20 and then a 1 M sol. of HCI in Et2O (0.1 ml)
0 7 APR 2004 WO 01/25219 PCT/EM/09722 75 was added. The solvent was
evaporated to obtain the title compound  (0.05g) as a white solid. NMR
(DMSO) 8 (ppm) 9.06 (m, 1H), 8.88 (m, 1H), 7.91 (s, I H), 7.77 (s,  2H),
7.42 (t, 1 H), 7.22 (dd, I H), 7.03 (m, 1 H), 6.94 (t, 1 H), 5.22 (t, 1 H),
5 4.34 (m, 2H), 3.98 (m, 1 H), 3.64 (m, 1 H), 3.4-3.2 (m, 2H), 3.22 (m,
2H),  2.32 (s, 3H). IR (Nujol) (cm 1) 3360, 1645.  MS (m/z) 464 [M-Cl]. 10
Example 7 + -2 R 4-Fluoro 2-meth - hen i - i erazine-1-carbox is acid (3,5
- bis-trifluoromethyi-benzyl)-methyl-amide hydrochloride A solution of
intermediate 20a (0.120 g) in EtOH (5 ml-) was hydrogenated,  at
atmospheric pressure. for 4 hr, in the presence of 10% Pd/C (25 mg).  15
Then the catalyst was filtered off and the solvent was evaporated. The
crude product was dissolved in Et2O and then a solution I M of HCI in Et2O
(0.3 ml-) was added. Then the precipitate was filtered and washed with
Et2O to obtain the title compound (0:057g) as a white solid. m.p.>220C - 20
NMR (DMSO) 5 (ppm) 9.11 (m, 1 H); 8.83 (m, 1 H); 7.96 (s, 1 H); 7.59 (ss,
2H); 7.34 (dd, 1H); 6.94 (dd, 1H); 6.86 (m, 1H); 4.65-4.35 (dd, 2H); 4.49
(m, 1 H); 3.54 (m, 1 H); 3.44-3.01(m, 4H); 2.93 (s, 3H); 2.90 (m, 1 H);
2.38  (s. 3H). MS (m/z) 479 [MH-Cl]+ 25 [a]20 = +69.5 C = 0.27(g/100ml)
CHCI3 Example 8 - -2 S -(4-Fluoro-2-methyl-phenyl)-piaerazine-1-carboxylic
acid (3,5- bis-trifluoromethyl-benzyl)-methyl-amide hydrochloride 30 Method
A A solution of intermediate 20b (0.'110 g) in EtOH (5 ml-) was
hydrogenated  



at atmospheric pressure for 4 hr, in the presence of 10% Pd/C (25 mg).
Then the catalyst was filtered off and the solvent was evaporated. The
crude product was dissolved in Et2O and then a solution 1M of HCl in Et2O
07 APR2004 WO 01/25219 PCTIEPOO/09722 76 (0.3 ml-) was added. Then the
precipitate was filtered and washed with  diethyl ether to obtain the title
compound (0.045 g) as a white solid.  Method B A solution of intermediate
37a (0.24 g) in EtOH (4 ml-) was hydrogenated  5 at atmospheric pressure
for 3 hr, in the presence of 10% Pd/C (73 mg) as  catalyst. The catalyst
was filtered off and the solvent was evaporated. The  crude residue was
dissolved in Et2O and then a 1 M sol. of HCI in Et2O  (0.58 mL) was added.
The formed precipitate was filtered and washed  with diethyl ether to
obtain the title compound (0.04 g) as a white powder.  10 Method C To
Intermediate 39 (2.37 g) TEA (3.15 mL) in dry DCM (57 mL) was  added
dropwise, at 0C. Then a solution of triphosgene (1.502 g) in dry  DCM (12
ml-) under inert atmosphere was added. The temperature was  maintained at
0C for 3 hr, before the addition of DIPEA (4 mL) followed 15 by
3,5-bis-triluoromethylbenzyl-N-methyl amine (4.62 g) in acetonitrile.  (142
mL). The reaction mixture was heated to reflux for 3 hr then cooled to
room temperature diluted with DCM (25 ml-) and washed with a 1 N  solution
of HCI (25 mL),.H2O (25 ML) and brine (25 ml-) in sequence. The  organic
phase was dried and the crude product obtained after evaporation 20 of the
solvent was purified by flash chromatography (from AcOEt/CH 4:1  to pure
AcOEt) to give 2-(4-Fluoro-2-methyl-phenyl)-3-oxo-piperazine-l- carboxylic
acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide as a foam  (1.79 g).
This compound was reduced with BH3.THF (17.6 ml-) following the  25
standard procedure (4 hr reflux in 10mi of THF, then work-up with 6 mL of
HCI 37% and subsequent neutralisation with 5 g of solid NaHCO3) to give
the title compound (1.16 g). m.p.>220C  NMR (DMSO) & (ppm) 9.11 (m, 1H);
8.83 (m, 1H); 7.96 (s, 1H); 7.59 (s,  



30 2H); 7.34 (dd, 1 H); 6.94 (dd, 1 H); 6.86 (m, 1 H); 4.65-4.35 (dd, 2H);
4.49 (m, 1 H); 3.54 (m, I H); 3.44-3.01 (m, 4H); 2.93 (s, 3H); 2.90 (m, I
H); 2.38  (s, 3H). MS (m/z) 479 [MH-CI]+ [a]24 = -72.6 C = 0.27 (g1100ml)
CHCI3 35 0 7 APR 2004 77 Example 9
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid Fl
-(3.5-bis-trifluoromethyl- phenyl)ethyll-methyl-amide hydrochloride
(mixture of enantiomers A.B) A solution of intermediate 22a (0.05 g) in
EtOH (5 mL) was hydrogenated  5 at atmospheric pressure for 1 '/2 hr, in
the presence of 10% Pd/C (15 mg).  Then the catalyst was filtered off and
the solvent was evaporated. The  crude product was dissolved in Et2O and
then a solution 1 M of HCI in Et20  (0.5 ml-) was added. Then the
precipitate was filtered and washed with  Et20 to obtain the title compound
(0.025 g) as a white powder. 10 NMR (CDCI3) 8 (ppm) 10.2 (b, 1H); 7.78 (s,
1H); 7.54 (s, 2H); 7.13 (dd,  1 H); 6.88 (dd, 1 H); 6.82 (m, 1 H); 5.48 (q,
1 H); 4.57 (m, 1 H); 3.6-3.5 (m,  2H); 3.38 (m, 2H); 3.3-3.0 (m, 2H); 2.71
(s, 3H); 2.48 (s, 3H); 1.44 (d, 3H).  IR (CDCI3) 1663 MS (m/z) 491 [M-Cl] +
15 Example 10  2-(4-Fluoro-2-methvl-when )IDE razine-1 -carboxylic acid
f1-(15-bis-trifluorometh I C  hen I eth -meth l-amide hydrochloride
(mixture of enantiomers D) A solution of intermediate 22b (0.05 g) in EtOH
(5 mL) was hydrogenated  20 at atmospheric pressure for 1 1/2 hr, in the
presence of 10% Pd/C (15 mg).  Then the catalyst was filtered off and the
solvent was evaporated. The  crude product was dissolved in Et20 and then a
solution 1 M of HCI in Et20  (0.5 ml-) was added. Then the precipitate was
filtered and washed with  Et2O to the title compound (0.057 g) as a white
powder. 



25 NMR (CDCI3) 8 (ppm) 10.2 (b, I H); 7.74 (s, 1 H); 7.41 (s, 2H); 7.10 (m,
1 H); 6.88 (m, 1 H); 6.80 (m, 1. H); 5.58 (q. 1 H); 4.85 (m, 1 H); 3.7-2.9
(m,  6H); 2.80 (s, 3H); 2.49 (s, 3H); 1.44 (d, 3H). I R (CDCI3) 1662 MS
(m/z) 491 [M-Cl]+ 30 Example 11 2 4-Fluoro-2-meth 1-hen i- i
erazine-1-carbox lic acid 3 5-bis- trifluoromethyl-benzyl)-methyl-amide  To
a solution bf intermediate 32 (813 mg) in anh. THE (6.6 mL), at r.t., 35
under N2, BH3THF 1 M in THE (9.9 mL) was added. The solution was 0 7 APR
2004 Wo 01/25219 PCTIEP00109722 78 heated at reflux for 3 hr. It was then
brought back to r.t. and 1N HCI (4  ml-) was added slowly in order to
destroy the borane complexes. The  reaction mixture was stirred at r.t. for
18 hr. The THE was evaporated and  the aqueous phase was basified with 10%
NaOH. It was then extracted 5 with EtOAc (3x). The combined organic
extracts were dried, the solids  were filtered and the solvent evaporated.
The title compound was used in  the next step (790mg) without any further
purification. NMR (CDCI3): S (ppm) 7.77 (s, 1H), 7.49 (s, 2H), 7.33 (m,
1H), 6.86 (m,  I H), 6.82 (m, I H), 4.65-4.46 (2d (AB), 2H), 4.46 (m, 1 H),
3.40-2.85 (m,  10 6H), 2.97 (s, 3H), 2.66 (s, 3H). IR (CDCI3, cm''): 1653.
MS (mlz): 478 [M H]+ Example 12 15 2 4-Fluoro- hen 1 - i
erazine-l-carboxylic acid 3 4-bis- trifluoromethyl-benzyll-methyl-amide
hydrochloride. A 1M solution of BH3.in THE (1.88 ml-) was added very
carefully to a  solution of intermediate 33 (0.18b' g) in dry THE (8 ml-)
under inert atmosphere; and the reaction mixture was refluxed 3 hr. After
completion  20 of the reduction, HCI 37% was added (3 ml-) and the reaction
mixture was refluxed 2 hr. THE was removed under reduced pressure, water
was  added (3 ml-) and the aqueous solution was basified using Na2CO3;
next,  



it was extracted with DCM, washed with brine and dried. The crude  product
was purified by flash chromatography (AcOEt/MeOH 8:2) 25 affording the free
amine which. was treated with a 1 M solution of HCI in  Et2O (0.3 mL) to
yield the We compound (0.05 g) as a white solid. mp> 200C NMR (DMSO) b
(ppm): 9.08 (bs, 2H), 7.97 (s, 1H), 7.66 (s, 2H), 7.35 (m,  2H), 7.10 (m,
2H), 4.60 (d, 1 H), 4.46 (dd, 1 H), 4.39 (d, 1 H), 3.50-3.10 (m,  30 6H),
2.92 (s, 3H). IR (Nujol) (cm') 3437, 1653  MS: 464 [M-CI]}. Example 13 0 7
APR 2004 WO 01/25219 PCT/EP00/09722 79 2-Phenyl-piperazine-l-carboxylic
acid (3,5-bis-trifiuoromethyl- benzyl)-methyl- amide hydrochloride. To a
stirred solution of intermediate 34 (0.382 g) in THE (10 mL) a 1 M
solution of BH3 in THE (1.66 mL) was added. The mixture was then  5
refluxed for 3 hr. The temperature was then cooled, and the reaction was
quenched with a solution of HCI 37% (5 mL) and stirred at room  temperature
overnight. The solution was then basified with NaOH and the  product was
extracted with DCM, dried and concentrated under reduced  pressure to give
an oil. The oil was then dissolved in Et20 and a 1 M 10 solution of HCI in
Et2O (1.6 mL) was added. After a few minutes the  solution was
concentrated, and the product was triturated from petroleum  ether to give
the title compound (0.300 g) as a solid. NMR(CDCI3): S (ppm): 10.15(b. 2H);
7.75(s, 1H); 7.44(s, 2H); 7.3(m, 5H);  4.80-4.34(m, 3H); 3.80-3.00(m, 6H);
2.93(s, 3H) 15 MS (mlz):446 [M-CI) . Example 14 2 2 4-Dichloro-hen 1- i
erazine-l-carbo Iic acid 3 5-bistrifluoro  methyl-benzyl)-methyl-amide
-hydrochloride 20 To a solution of intermediate 35 (0.22 g) in THE (15 mL)
a 1M solution of  borane in THE (1.2 mL) was added and the reaction mixture
was stirred at  reflux for 3 hr, then cooled to r.t. 37% HCI (3 mL) was
added drop-wise  



and the reaction mixture stirred for 3 hr. The solvent was evaporated and
the crude residue was diluted with AcOEt and washed with a saturated 25
solution of NaHCO3 and brine. The organic phase was dried and  concentrated
to give the crude product. The latter was dissolved in Et20  (2m1), then a
1M sol of HCI in Et2O (1 ml-) was added. The obtained  solution was added
dropwise in petroleum (30 ml-) and the formed  precipitate was filtered to
obtain the title compound (0.06 g, white solid). 30 NMR (DMSO) 8 (ppm)
9.25, 9.15 (m+m, 2H), 7.98 (m, I H), 7.64 (s. 2H),  7.60 (d, 1 H), 7.45 (d,
1 H), 7.29 (dd, 1 H), 4.78 (dd, 1 H), 4.63 (d, 1 H), 4.35  (d, 1 H), 3.59
(d, 1 H), 3.40-3.25 (m, 3H), 3.07 (t, 3H), 2.95, 2.93 (s+m, 4H).  1R
(Nujol) (cm-) 3442, 1654 MS (m/z) 515 [M-Cl]+. 35 0 7 APR 2004 WO 01/25219
PCT/EP00109722 80 Example 15 243,4-Dichloro-phenyl)-piperazine-9-carboxylic
acid 0.5-bistrifluoro  methyl-benzyI)-metal-amide hydrochloride To a
solution of intermediate 36 (0.13 g) in THE (20 mL) a IM solution of  5
borane in THE (1.96 mL) was added and the reaction mixture was stirred  at
reflux for 3 hr, then cooled to r.t. 37% HCl (5 mL) was added drop-wise
and the reaction mixture was stirred for 3 hr. The solvent was evaporated
and the crude residue was diluted with AcOEt and washed with a  saturated
solution of NaHCO3 and brine. The organic phase was dried 10 and
concentrated to give the crude product. The latter was dissolved in  Et2O
(2 mL), then a I M sol of HCI in diethyl ether (1 mL) was added. The
obtained solution was added drop-wise in petroleum (30 mL) and the  formed
precipitate was filtered to obtain the title compound (0.016 g, white
solid). 15 NMR (DMSO) 8 (ppm) 8.99 (broad, 2H), 7.98 (s, 1H), 7.70 (s, 2H),
7.56  (d+d, 2H), 7.31 (dd, 1 H), 4.58 (d, 1 H), 4.50 (d, 1 H), 4.41 (d, 1
H), 3.5-3.1  (m, 4H), 2.93 (s, 3H). IR (Nujol) (cm'') 3436, 1653  MS (m/z)
515 [M-Cij. 20 



Exam le 16 - 2 S 4-Fluoro-2-meth I-hen i erazine-l-carbo lic acid 1-
(S)-(3,5-bis trifluoromethyl-phenyl)-ethyll-methyl-amide hydrochloride  A
solution of intermediate 38a (0.08 g) in EtOH (5 mL) was hydrogenated 25 at
atmospheric pressure for 4 hr, in presence of 10% Pd1C (50 mg). The
catalyst was filtered off and the solvent was evaporated. The crude
product was dissolved in Et2O and then a solution 1M of HCI in Et2O (0.5
mL) was added. The precipitate was filtered and washed with Et2O to  obtain
the title compound, (0.023 g). 30 NMR (CDCI3) 8 (ppm) 10.5-10.0 (b, 2H);
7.74 (s, 1H); 7.41 (s, 2H); 7.09  (m, 1 H); 6.88 (m, 1 H); 6.80 (m, 1 H);
5.58 (q, 1 H); 4.85 (m, 1 H); 3.80-3.00  (m, 6H); 2.80 (s, 3H); 2.49 (s,
3H); 1.53 (d, 3H). MS (m/z) 492 [a]2p = -164.9, 0.12(g/100ml) CHCI3 35 81 0
7 APR 2004 Example 17 (+)-24R)-(4-Fluoro
2-methyl-Rhenyl)-piperazine-l-carboxylic acid II- R 3 5-bis-triffuorometh
l- hen i eth -meth -amide hydrochloride  A solution of intermediate 38 b
(0.08 g) in EtOH (5 ml-) was hydrogenated 5 at atmospheric pressure for 4
hr, in presence of 10% Pd/C (50 mg). The  catalyst was filtered off and the
solvent was evaporated. The crude  product was dissolved in Et2O and then a
solution 1M of HCI in Et2O (0.5  ml-) was added. The precipitate was
filtered and washed with Et2O to  obtain the title compound (0.020 g). 10
NMR (CDCI3) 5 (ppm) 10.5-10.0. (b, 2H); 7.74 (s, 1 H); 7.41 (s, 2H); 7.09
(m, 1 H); 6.88 (m, 1 H); 6.80 (m, 1 H); 5.58 (q, 1 H); 4.85 (m, 1 H);
3.80-3.00  (m, 6H); 2.80 (s, 3H); 2.49 (s, 3H); 1.53 (d, 3H). MS (mlz) 492
15 [a]ra _ +207, 0.11 (9/1 00ml) CHC13 Exam le 18 2 S 4-Fluoro-2-meth i hen
i erazine-l-carbo lic acid 1 R- 3 5-bis trifluorometh I-hen -sill -meth
1-amide acetate salt To a solution of intermediate 40a (8.8 g) in dry THE
(33 mL) under N2  



20 BH3.THF (1 M solution in THE - 87 ml-) was added and the reaction
mixture was stirred at reflux for 3 hr, then cooled to r.t. and HCI (37%,
30  mL) was added drop-wise maintaining the reaction mixture in an
ice-bath.  The reaction mixture was stirred at r.t. for 1 hr. Water was
then added (70  ml-) and solid NaHCO3 (35.2 g) was added portion-wise until
a pH of 6.5. 25 The THE was evaporated and the aqueous phase was extracted
with  Et2O (3 x 88 mL). The combined organic phases were dried, and
evaporated to leave a colourless oil (7.37 g). This crude oil was purified
by flash chromatography (AcOEt/MeOH 7:3).  The product obtained was
suspended in Et20 (125 mL) and washed with  30 NaHCO3 sat. (2 x 20 mL). The
clear combined organic phases were dried and evaporated to obtain the
2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine- 1-carboxylic acid
[1-(R)-(3,5-bis-trifluoromethyl -phenyl)-ethyl]-methyl- amide as white foam
(5.27 g). This material (5.27 g) was dissolved in  Et2O (79 ml-) and acetic
acid (613 L) was added drop-wise. The mixture WO 01/25219 82 0 7 APR 2004
PCTIEPOO/09722 was stirred at r.t. for I h and then at 0C for 1 h. The
suspension was  filtered to give the title compound (4.366 g) as a white
solid. NMR ('H, DMSO-ds): 8 (ppm) 7.98 (s, 1 H), 7.70 (s, 2H), 7.87 (m,
1H), 6.91  (m, 1 H), 6.77 (m, 1 H), 5.29 (q, 1 H), 4.23 (dd, 1 H), 3.2-2.6
(m, 6H), 2.68 (s,  5 3H), 2.3 (s, 3H), 1.89 (s, 3H), 1.48 (d, 3H). MS
(mlz): 492 [M-CH3C0O]. [a] 120.4C Solvent (CHCI3); Source: Na; Cell volume
[mL]: 1; Cell  pathlength [dm]: 1; Cell temperature [C]: 20; Wavelength
[nm]: 589 10 Example 19 2-(S)44-Fluoro-2-methyl-phenyt)-piperazine-l
-carboxylic acid [7 -(S)- (3 5-biS trifluorometh
phenyl)-ethyi]-methyl-amide acetate To a solution of intermediate 40b (2.57
g) in dry THE (15.5 mL), at 0C,  under N2, was added BH3THF (1M solution in
THF) then heated at reflux  15 for 3 hr. It was then brought back to r.t.
and HCI 37% (9 mL) was added slowly maintaining the reaction mixture in an
ice-bath. The reaction  mixture was stirred at r.t. for 1 hr. Water was
then added (20.5 mL) and  solid NaHC03 (10.3 g) was added portion-wise
until a pH of 7. 



The THE was evaporated and the aqueous phase was extracted with  20 Et2O (3
x 25.7 mL). The combined organic phases were dried and  evaporated to leave
a yellow oil (2.34 g). This crude oil was dissolved in  Et2O (35 mL) and
glacial AcOH (0.245 mL) was added drop-wise. The  mixture was stirred 2 hr
at 0C, then it was filtered, washed with Et2O (10  mL) and dried under
vacuum to obtain the title compound as a white solid  25 (1.349 gr). NMR
('H, DMSO-ds): S (ppm) 7.92 (s, 1 H), 7.58 (s, 1 H), 7.29 (m, 1 H), 6.90
(m, 1 H), 6.77 (m, 1 H), 5.33 (q, 1 H), 4.19 (m, 1 H), 3.2-2.6 (m, 6H),
2.79 (s,  3H), 2.32 (s, 3H), 1.89 (s, 3H), 1.48 (d, 3H). MS (mlz): 492
[M-CH3C0O]  30 [a] = +2.2 C Solvent (CHC13); Source:Na; Cell volume [mL]:
1; Cell pathlength [dm]: 1;  Cell temperature [C]: 20; Wavelength [nm]: 589
0 7 APR 2004 WO 01/25219 PCTIEPOO/09722 83 Example 20
4-(2-Amino-acetyl)-24Sj(4 fluoro 2-methyl-phenyl)-piaerazine-1- carboxylic
acid 3 5-bis-trifluorometh l-ben 1 -meth l-amide  5 hydrochloride Example 8
(0.05 g) was dissolved in dry DMF (2 mL), DIPEA (0.019 ml-)  was added and
the solution thus obtained was added to a solution of N- (tert
butoxycarbonyl)glycine (0.0192 g), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide (0.0214 g) and 1-hydroxybenzotriazole (0.015 g) in dry 10
DMF (5 mL). The reaction mixture was stirred 18hr at room temperature,
then diluted with AcOEt (30 mL), washed with water (30 mL), sodium
bicarbonate (30 ml-) and brine (30 mL). The separated organic layer was
dried and evaporated to give a crude, which was purified by flash
chromatography (AcOEt). The compound obtained (0.043 g) was 15 dissolved in
a 1 M solution of HCI in Et2O (5 mL), stirred 0.5 hr at room  temperature
and evaporated to obtain the title compound (0.046 g) as a  yellow foam.
NMR (DMSO) 8 (ppm).8.01 (bs, 3H), 7.88 (s, 1H), 7.67 (s, 2H), 7.33 (m,- i
H), 6.95 (m, 1 H), 6.83 (m, 1 H), 4.60 (m, 1 H), 4.60-4.42 (dd, 2H),
4.2-3.3  20 (m, 6H), 3.2 (m, 2H), 2.89 (s, 3H), 2.4 (s, 3H). 



IR (Nujol) (cm') 3410, 1660.  MS (m/z) 535 [M-CU +. 25 Example 21 2 S
4-Fluoro-2-meth l-hen i erazlne-1-carbo lic acid 1 3 5- bis-trifluorometh
l-hen 1 -1-meth l-eth -meth l-amide  hydrochloride Palladium on charcoal
(10% - 17.5 mg) was added to a solution of  30 intermediate 73 (145 mg) in
ethanol (2 mL). The resulting mixture was  stirred at 1 atm and r.t. under
hydrogen atmosphere for 2 hrs. The mixture  was filtered and concentrated
in vacuo. The residue was dissolved in Et20  (2 ml-) and treated with HCI I
M in Et2O (1 mL). the mixture was stirred at  r.t. for 10 min, then
concentrated in vacuo and the residue triturated with  35 Et2Olpetroleum to
give the title compound (27 mg) as white solid. 0 7 APR 2004 WO 01/25219
PCT/EP04109722 84 NMR (d6-DMSO): S (ppm) 9.15 (bs, 1 H); 8.9 (bs, 1 H);
7.77 (s, 1 H); 7.71 (s,  2H); 7.31 (dd, 1H); 6.95-6.87 (m, 2H); 4.39 (dd,
1H); 3.71 (dt, 1H); 3.35- 2.9 (m, 5H); 3.24 (s, 3H); 2.23 (s. 3H); 1.49 (s,
3H); 1.46 (s, 3H). MS: m/z = 506 [MH]+. 5 Example 22 4 2 Amino-eth t -2 S
4fluoro-2-meth I hen - i erazine-1. carbo is acid 3 5-bis-trifluorometh
-ben i -meth l-amide  dih drochioride salt 10 To a solution of intermediate
41 (25 mg) in absolute EtOH (1 mL), at room  temperature, was added
methylamine 8.03M in EtOH (48 L). The  reaction mixture was stirred at r.t.
for 5 hr. The solvent was evaporated  and the crude product purified by
flash chromatography  (AcOEt/MeOH/NH4OH conc. 90:5:5). The fractions were
collected and the 15 solvent was evaporated. The residue was dissolved in
Et20 and HCI I.OM  in Et20 (150 L) was added. The yellow precipitate was
filtered and dried  to give the title compound (19 mg) as a yellow solid.
NMR (DMSO) 8 (ppm) 8.12 (bs, 2H), 7.90 (s, I H), 7.62 (s, 2H), 7.33 (t,  1
H), 6.95 (dd, 1 H), 6.83 (td, 1 H), 4.69 (m, 1 H), 4.62 (d, 1 H), 4.41 (d,
1 H),  20 3.60-3.10 (m, 10H), 2.94 (s, 3H), 2.40 (s, 3H). 



IR (Nujol) (cm-1) 3433 - 3300, 1651.  MS (m/z) 521 [M-2HCI+H]+. Example 23
25 244-Fluoro-2-methyl-phenyi) ;3-methyl-alperazine-1-carboxylic acid  3
5-bis trifluorometh -ben -meth l-amide hydrochloride salt To a solution of
intermediate 45 (100 mg) in anh. MeOH (3 mL), under N2,  at room
temperature, was added Pd/C 10% (20 mg). The reaction mixture  was placed
under an H2 atmosphere and stirred at room temperature for 30 2 hr. The
catalyst was filtered on Celite, and the Celite cake was rinsed  with
AcOEt. The solvent was evaporated and the residue was dissolved in  Et20.
HCI 1.ON in Et20 (240 1) was added and the white precipitate was  filtered
and rinsed with Et20. The title compound was obtained (73 mg) as  a white
solid. 0 7 APR 2004  WO 01/25219 PCT/EP00/09722 85 NMR (CDCI3) 6 (ppm) 9.31
+ 9.01 (m, 2H), 7.99 (s, 1 H), 7.70 (s, 2H), 7.02  (m, 2H), 6.78 (m, 1 H),
4.63 (d, 1 H), 4.7-4.3 (dd, 2H), 3.66 (m, 1 H), 3.5-2.9  (m, 4H), 3.05 (s,
3H), 2.34 (s, 3H), 1.09 (d, 3H). lR (Film) (cm") 1659.  5 MS (m/z) 692
[MH-Ci];. Example 24
2-(2-Methyl-4-fluoro-phenyl)-6-methyl-Piperazine-1-carboxylic acid  3 5-bis
trifluoromethyl-benzyl).methy ..amide hydrochloride salt 10 BH3THF complex
(1.25 ml-) was added very carefully to a solution of  intermediate 47
(0.080 g) in dry THE (5 mL) under inert atmosphere and  - the reaction
mixture was refluxed for 3 hr. After completion of the reduction, HCI 37%
was added (3 mL) and the reaction mixture was  refluxed for 2 hr. THE was
removed under reduced pressure, water was  15 added (3 mL} and the aqueous
solution was basified by means of Na2CO3, extracted with DCM, washed with
brine and dried. The crude  product was purified by flash chromatography
(AcOEtIMeOH 8:2) to afford  a product which was dissolved in Et2O and
treated with HCI I.OM in Et2O  (0.3 mL) to give the title compound (0.03
mg). 20 1H-NMR (DMSO) b (ppm) 9.12 (bs, 1H), 8.88 (bs, 1H), 7.93 (s, 1H),
7.56  (s, 2H), 7.37 (m, 11-1), 6.74 (m, 2H), 4.71 (d,1 H), 4.35 (dd,IH),
4.36-4.10  



(bm, 1 H), 3.35-2.9 (m, 5H), 2.99 (s, 3H), 2.28 (s, 3H), 1.05 (d, 3H). MS
(m/z) 492 [M - Cl]. +mp> 200 C 25 Example 25 2 S 4-Fiuoro-2-meth -hen i
erazine-l-carbox is acid 1-3 5- bis-trifluorometh hen -c clo ro -meth
I-amide hydrochloride  Conc. HCl (0.27 mL) was added to a solution of
intermediate 53 (90 mg) 30 in methanol (9 mL) and the mixture was refluxed
for 15 min. The mixture  was concentrated in vacua and the residue
triturated with Et2O to give the  title compound (32 mg) as white solid. IR
(nujol): 3405 (NH2+), 1653 (C=O) cm-'. 0 7 APR 2804 WO 41125219
PCT/EPOO/09722 86 NMR (DMSO) & (ppm) 9.42 (bs, 1H); 9.27 (bs, 1H); 7.79
(bs, 1H), 7.45  (dd, 1 H); 7.25 (bs, 2H); 6.94 (m, 2H), 4.52 (dd, 1 H),
3.5-3.06 (m, 9H); 2.33  (s, 3H), 1.34 (m, 2H); 1.22 (m, 2H). MS: mlz = 504
[M-Cl]+. 5 Example 26
[243,5-Bis-trifluoromethyl-phenyl)-pyrrolidin-1-yil-f2-(S)-(4-fluoro-2-
methyl-phenyl}-piperazin-1 y_I]-methanone hydrochloride (enantlomer A)  10
Conc. HCI (0.3 ml-) was added to a solution of intermediate 58a (15 mg) in
methanol (5 mL) and the mixture was refluxed for 2 hrs. The mixture  was
concentrated in vacuo to give the title compound (7 mg) as white  solid. IR
(nujot) 1654 (C=0) cm'. 15 NMR (DMSQ) S (ppm) 9.17 (bs, 1H); 8.88 (bs, 1H);
7.93 (s, 1H), 7.866 (s,  2H); 7.23 (m, 1 H); 6.94 (m, 2H), 4.78 (t, 1 H),
4.46 (dd, 1 H); 3.88-3.83 (m,  2H); 3.79 (m, 1 H); 3.4 (m, 1 H); 3.28. (m,
1 H); 3.2 (d, 1 H); 3.06 (t, 1 H); 2.84  (m, 1 H); 2.31 (m, 1 H), 227 (s,
3H); 1.96 (m, 1 H); 1.74 (m, 1 H); 1.62 (m,  1 H). 20 MS: m/z = 504
[MH-HCI]*. Example 27 



2 3 5-Bis-trifluorometh l-hen l- rrolidin-I- 1- 2 S- 4 fluoro-2-
methyl-phenyl)-piEerazin-l-vll-methanone hydrochloride (enantiomer  25
Conc. HCl (0.3 mL) was added to a solution of intermediate 58b (20 mg)  in
methanol (5 ml-) and the mixture was refluxed for 2 hrs. The mixture  was
concentrated in vacua to give the title compound (11 mg) as white  solid.
30 IR (nujol) 1659 (C=O) cm'. NMR (DMSQ) 8 (ppm) 9.09 (bm, 1 H); 8.89 (bm,
1 H); 7.83 (s, 1 H), 7.52 (s,  2H); 7.45 (dd, 1H); 6.97 (td, 11-1), 6.9
(dd, I H), 4.93 (dd, 11-1), 4.39 (dd,  1 H); 3.88-3.22 (m, 6H); 3.07 (t, 1
H); 2.99 (m, 1 H); 2.3 (m, 1 H), 2.25 (s,  3H); 1.80 (m, 111); 1.75 (m, 1
H); 1.63(m, I H). 35 MS: m/z = 504 [MH-HCI]+. WO 01!25219 87 0 7 APR 2E 4
PCT/EPOO/09722 Example 28
I243,5-Bis4rifluoromethvl-phenyl)-3,6-dihydro-2H-ayridyn-1 vfl42-(S)-
f4-fluoro 2-methyl-phenyl)-piperazin-l-yll-methanone hydrochloride  5
(enantiomer A) Trifluoroacetic acid (5 ml-) was added to a solution of
intermediate 62 (172  mg) in DCM (5 mL) and the resulting solution was
stirred at r.t. for 30  minutes. The mixture was concentrated in vacuo,
then partitioned  between 10% potassium carbonate solution and AcOEt. The
organic layer 10 was dried and concentrated in vacuo: the residue was
dissolved in Et20  and treated with HCI I M in Et2O (5 ml-) the mixture was
stirred at r.t. for  30 min, then concentrated in vacua and the residue
triturated with Et2O to  give the title compound (90 mg) as white solid. IR
(nujol) 1656 (C=0) cm'. 15 NMR (DMSO) '& (ppm) 9.4-9.2 (bs, 2H); 7.95 (s,
1H); 7.54 (s, 2H); 7.32  (dd, 1 H); 6.98 (dd, 1 H), 6.85 (dt, 1 H); 5.9
(bm, 1 H); 5.72 (m, 1 H); 5.47 (d,  1 H); 4.57 (dd, 1 H); 4.41 (bd, 1 H);
3.4-3.25 (m, 5H); 3.14 (t, 1 H); 2.91 (t, 1 H); 2.72 (dd, 1 H); 2.55 (m, 1
H), 2.37 (s, 3H). 20 Example 29 12 3
5-Bis-trifluoromethyl-phenyl)-piperidin-1-ylld2-(S)-(4-fluoro-2- 



methyl-phenyl)-piperazin-1 yll-methanone hydrochloride (enantiomer A)
Palladium on charcoal (10% - 14 mg) was added to a solution of 25
intermediate 62 (145 mg) in AcOEt (5 mL). The resulting mixture was
stirred at 1 atm and r.t. under hydrogen atmosphere for 3 hrs. The mixture
was filtered and concentrated in vacuo. DCM (5 ml-) and trifluoroacetic
acid (5 ml-) were added to the residue and the resulting solution was
stirred at r.t. for 30 minutes. The mixture was concentrated in vacuo, then
30 partitioned between 10% potassium carbonate solution and AcOEt. The
organic layer was dried and concentrated in vacuo: the residue was
dissolved in Et20 and treated with HCI 1 M in Et2O (5 mL). the mixture was
stirred at r.t. for 15 min, then concentrated in vacuo and the residue
triturated with Et2O to give the title compound (42 mg) as white solid. 35
IR (nujol) 3200-2500 (NH2+), 1656 (C=0) cm'_ WO 01/25219 88 0 7 APR 2004
PCTIEP00/09722 NMR (DMSO) 8 (ppm) 9.4 (bs, 2H); 7.92 (bs, 1 H); 7.48 (bs,
2H); 7.43 (dd,  1 H); 6.97 (dd, 1 H), 6.93 (m, 1 H); 5.25 (bm, 1 H); 4.61
(dd, 1 H); 4.15 (bd,  1 H); 3.5-3.2 (bm, 5H); 2.92 (t, 1 H); 2.79 (m, 1 H);
2.36-2.42 (m, 4H); 1.78- 1.58 (m, 4H); 1.17 (m, 1 H). 5 Example 30
244-Fluoro-2-methyl-phenyl)-piperazine1-carboxylic acid 11 -(3,5-bis-
trifluoromethyl-phenyl)-but-3-enyll-meth)d-amide hydrochloride
(diastereolsomer A) 10 DCM (2 ml-) and trifluoroacetic acid (5 mL) were
added to intermediate 65  (44 mg) and the resulting solution was stirred at
r.t. for 30 minutes. The  mixture was concentrated in vacuo, then
partitioned between 10% sodium  carbonate solution and AcOEt. The organic
layer was dried and  concentrated in vacuo: the residue was dissolved in
Et20 and treated with 15 HCI 1 M in Et20 (5 mL). The mixture was stirred at
r.t. for 10 min, then  concentrated in vacuo to give the title compound (43
mg) as white solid.  NMR (DMSO) S (ppm) 9.05 (bs, 1H); 8.81 (bs, 1H); 7.96
(bs, 1H); 7.55  (bs. 2H); 7.25 (dd, 1 H); 6.97 (dd, 1 H), 6.78 (dt, 1 H);
5.7 (m, 1 H); 5.35 (dd. 



1 H); 5.22-5.06 (2m, 2H), 4.47 (dd, 1 H); 3.5-2.37 (m, 15H). 20 Example 31
244-Fluoro-2-methyl-phenyil-piperazine-l -carboxylic acid 11-(3,5-bis-
trifluoromethyl-phenyl)-but-3-enyll-methyl-amide hydrochloride
(diastereoisomer B) 25 DCM (2 ml-) and trifluoroacetic acid (5 ml-) were
added to intermediate 66  (44 mg) and the resulting solution was stirred at
r.t. for 30 minutes. The  mixture was concentrated in vacuo, then
partitioned between 10% sodium  carbonate solution and AcOEt. The organic
layer was dried and  concentrated in vacuo: the residue was dissolved in
Et2O and treated with 30 HCI 1M in Et20 (5 mL). The mixture was stirred at
r.t. for 10 min, then  concentrated in vacuo to give the title compound (39
mg) as white solid.  IR (nujol): 3422 (NH2+), 1726 (C=0) cm -1 NMR ((c)MSO)
S (ppm) 9.24 (bm. I H); 9.02 (bm, I H); 7.99 (s. I H); 7.78 (s,  2H); 7.26
(dd, 1 H); 6.97 (dd. 1 H), 6.87 (dt, 1 H); 5.47 (m, I H); 5.2 (t, 1 H); 07
APR 2004 WO 01/25219 PCTIEPOO/09722 89 5.03 (dd, I H); 4.89 (d, 1 H); 4.49
(dd, 1 H); 3.36 (m, 2H); 3.24 (m, 2H); 2.97  (m, 2H); 2.85 (s, 3H); 2.74
(t, 2H), 2.37 (s, 3H). Example 32 5 2
4-Fluoro-2-methyl-phenyl)-piperazine-l-carboxylic acid Fl0.5-bis_
trifluoromethyl-phenyl)-2;methyl-propyli-nethyl-amide hydrochloride
(diastereolsomer Al Tri luoroacetic acid (1 mL) was added to a solution of
intermediate 77a (35  mg) in DCM (1.5 mL) and the resulting solution was
stirred at r.t. for 30  10 minutes. The mixture was concentrated in vacuo,
then partitioned between 10% potassium carbonate solution and AcOEt. The
organic layer  was dried and concentrated in vacuo: the residue was
dissolved in Et2O  and treated with HCl 1M in Et2O (1 mL). The mixture was
stirred at r.t. for  10 min, then concentrated in vacuo and the residue
triturated with Et20 to  15 give the title compound (20 mg) as white solid.
NMR (d6-DMSO): 8 (ppm) 8.87 (bs, 2H); 8.02 (s, 1H); 7.88 (s, 1H); 7.26  (m,
1 H); 6.96 (m, 1 H); 6.86 (m, 1 H); 4.71 (bm, 1 H); 4.42 (dd, 1 H); 3.4-3.0
(m, 4H); 2.88-2.79 (m, 5H); 2.63-2.38 (m. 4H); 0.62 (d, 3H); 0.58 (d, 3H).



MS: m!z = 520 [M-d!]+. 20 Example 33 2 4-Fluora 2-meth l hen l i
erazine-l-carbo lic acid 11 3 5-bis- trifluorometh l-hen -2-meth l ro I
-meth -amide hydrochloride  fdiastereoisomer B) 25 Trifluoroacetic acid (1
mL) was added to a solution of intermediate 77b  (37 mg) in DCM (1.5 mL)
and the resulting-solution was stirred at r.t. for 30  minutes. The mixture
was concentrated in vacuo, then partitioned  between 10% potassium
carbonate solution and AcOEt. The organic layer  was dried and concentrated
in vacuo: the residue was dissolved in Et2O 30 and treated with HCl I M in
Et20 (1 mL). The mixture was stirred at r.t. for  10 min, then concentrated
in vacuo and the residue triturated with Et20 to  give the title compound
(20 mg) as white solid. NMR (d6-DMSO): 8 (ppm) 9.14-8.89 (bs, 2H); 7.96 (s.
1 H); 7.69 (s, 2H);  7.02-6.95 (dd, 2H); 6.58 (m, I H); 4.71 (d, 1H); 4.45
(dd, 1H); 3.5-3.2 (m,  35 4H); 2.95-2.80 (m, 5H); 2.6-2.38 (m, 4H); 0.87
(d, 3H); 0.72 (d, 3H). WO 01/25219 90 MS: mlz = 520 [M-CI]4. 0 7 APR 2004
PCTIEP0O/09722 Example 34 244-Fl uoro-2-meth l-hen ! - i
erazine-1-carboxylic acid ft3.5-bis- 5 triifluorometh l-hen -c cio ro -meth
l -meth -amide  hydrochloride (diastereoisomer Al Conc. HCI (50 pL) was
added to a solution of intermediate 80 (10 mg) in  methanol (1 ml-) and the
mixture was refluxed for 15 min. The mixture was  concentrated in vacuo and
the residue triturated with E120 to give the title  10 compound (4 mg) as
white solid. NMR (DMSO) 5 (ppm) 9.33 (bm, 1 H); 9.16 (m, 1 H); 8.0 (bs, 1
H), 7.79 (bs,  2H); 7.3 (dd, 1H); 6.95 (m, 2H), 4.48 (dd, 1H), 4.27 (d,
1H); 3.5-2.8 (m.  9H); 2.34 (s, 3H), 1.47 (m, 1 H); 0.64 (m, 1 H); 0.45 (m,
1 H); 0.38 (m, 1 H);  0.08 (m, 1H). 15 Example 35 . 



12 3 5-Bis-trifluorometh -hen -3 6-dih dro-2H- nyridyn-1wyll-12-44 -
fluoro-2-meth l-hen 1 - i razin-i- -methanone hydrochloride..
(diastereoisomer A) 20 Trifluoroacetic acid (5 ml-) was added to.a solution
of intermediate 68 (172  mg) in DCM (5 ml-) and the resulting solution was
stirred at r.t. for 30  minutes. The mixture was concentrated in vacuo,
then partitioned  between 10% potassium carbonate solution and AcOEt. The
organic layer  was dried and concentrated in vacuo: the residue was
dissolved in Et20 25 and treated with HCI I M in Et20 (5 mL). The mixture
was stirred at r.t. for  30 min, then concentrated in vacuo and the residue
triturated with Et20 to  give the title compound (90 mg) as white solid. IR
(nujol) 1656 (C=O) cm`'. NMR (DMSO) & (ppm) 9.23 (bs, 1H); 9.17 (bs, 2H);
7.89 (s, I H): 7.56 (s,  30 2H); 7.32 (dd, 1 H); 6.95 (dd, 1 H), 6.82 (dt,
1 H); 5.9 (m, 1 H); 5.72 (d, 1 H);  5.47 (d, 1 H); 4.6 (dd, 1 H); 4.4 (m, I
H); 3.4-3.2 (m, 6H); 2.94 (m, 1 H); 2.7  (dd, 1 H); 2.56 (m, 1 H), 2.36 (s.
3H). Example 36 WO 01/25219 91 0 7 APR 2004 PCTIEP00/09722
2-(S)44-Fluoro-2-methyl;phenyl!-piperazine-1-carboxylic acid fl-R]-
(3,5-bis4rifluoromethyl-phenyl)-ethyll-methyl-amide  methansulphonate To a
suspension of intermediate 81 (4.9Kg) in AcOEt (137.2L),  5 triethylamine
(5.63L) was added. The mixture was cooled to 0C then a  solution of
diterbuthyl dicarbonate (3.134Kg) in AcOEt (24.5L) was added  in 35 min,
maintaining the temperature between 0 and 5C. The  suspension was stirred
at 0C for 15 min, at 20125C for I hr, then washed  with water (3 x 39.2L),
concentrated to 24.5L and then added to a solution 10 of triphosgene
(1.97Kg) in AcOEt (24.5L) cooled to 0C. Triethylamine  (3.28L) was then
added in 40 min, maintaining the temperature between 0  and 8C. The
suspension was stirred for 1h and 45 min at 20125C and 30  min at 70Cand
then the solution of intermediate 82 diluted with AcOEt  (49L) and
triethylamine (2.6L) was added in 30 min. The mixture was  



15 refluxed for 15 hrs. The reaction mixture, cooled at 20125C was treated
with aqueous solution  of NaOH 10%vlv (36.75L). Organic phase was washed
with HCI 4%v/v  (46.55L) and NaCl 11,5%oplp (4 x 24.5L) then concentrated
to 14.7L. and.  diluted with Ciclohexane (39.2L). The mixture was filtered
through a silica 20 pad (4.9Kg) that was washed twice with a mixture of
CH/AcOEt 85/15 (2 x  49L). To the Eluted phases (14.7L) cooled at 20/25C.,
methyl tertbutyl  ether (49L) and methansulphonic acid (4.067L) were added.
The mixture  was washed with NaOH 10%vlv (31.85L) then with water (4 x
31-.85L).  Organic phase was concentrated to 9.8L, methyl tertbutyl ether
(49L) was 25 added and the solution filtered through a 5micron filter then
concentrated  to 9.8L. At 20125C MTBE (29.4L) and metansulphonic acid
(1.098L) were  added. The suspension was refluxed for 10 min, stirred at
20125C for  10hrs and 2 hrs at OC.Then the precipitate was filtered, washed
with  methyl tertbutyl ether (4.9L) dried under vacuum at 20125C for 24 hrs
to  30 obtain the title compound (5.519Kg.) as white solid. 1H-NMR (DMSO) S
(ppm) 8.99 (bm, 1H); 8.66 (bm, I H); 8.00 (bs, 1H);  7.69 (bs, 2H); 7.27
(dd, 1 H); 7.00 (dd, 1 H); 6.83 (m, 1 H); 5.32 (q, 1 H);  4.47 (dd, 1 H);
3.50-3.20 (m, 4H); 2.96 (m, 2H); 2.72 (s, 3H); 2.37 (s, 3H);  2.28 (s, 3H);
1.46 (d, 3H). 35 ES+: mlz 492 [MH - CH3SO3H] WO 01/25219 92 ES-: m/z 586 [M
- H]-; 95 [CH3SO31 0 7 APR 2004  PCTIEPOO/09722 Example 37
2-(S)44-Fluoro-2-met~~henyl)-piperazine-i-earboxXic acid 1-(R)- L-- f
L.,5-bis-trifluoromethA2hany-il.!~thyll-methy"mlde  To a solution of
intermediate 40a (1 5.6g) in anhydrous THF (94ml), at O'C,  under N2,
BH3'THF 1 M/THF (I 54ml) was added. The solution was heated  6t reflux for
3 hr. HCI 37% (54ml) was slovAy added maintaining the  reaction mixture in
an ice-bath and the reaction mixture was stirred at rt for 10 1 hr. Water
was then added (125 ml) and solid NaHCO3 (62.4g) was  added portionwise
until a pH of 6.5.The aqueous phase was extracted  



with Et.20 (4x160 ml) and the combined organic extracts were dried over
Na2SO4, the solids were filtered'and evaporated to leave a coloudess. oil
which was purified by flash chromatography (silica gel, EtOAcIMethanol 15
713). The obtafnied product was suspended in Et2O (220mi) and washed  with
NaHC03 sat. (2x36mI). The combined organic phases were dried  (Na2SO4) and
evaporated to give the title compound as white foam (8.7g,).  'H-NMR
(CDC13) 8 (ppm) 7.78 (s. I li): 7.60 (s, 2H); 7.28 (m, 1H); 6.85 (dd,.  I
H); 6.79 (td, 1 H); 5.53 ft 1 H); 4.43 (dd, I H); 2.9-3.5 (m, 5H); 2.78 (m,
20 1 H), 2.71 (s, 3H); 2.43 (s, 3H); 1.47 (d, 3H). Example 38
2-(S)-(4-Fluoro-2-~methyl-phenvi)-piperazine-l-carboxylic acid rl-(R)
(3.5-bis-trifluoromethyl-phenyt)-othyll-methyl-amide hydrochloride 25
Example 37 (0.1g) was dissolved in Ethyl Ether (O.8ml) at room
temperature, then I M HCI solution in Ethyl Ether (0.6m]) was added. The
suspension was stirred at 3"C for 3 hour, then filtered and washed with
Ethyl Ether (I ml) to afford the title compound ( 0.01 5g ) as a white
solid.  'H-NMR (DMSO) 8 (ppm) 9.31 (bm, 1H); 9.11 (brn, IH); 8.02 (bs,
11-1); 30 7.72 (bs. 2H); 7.28 (dd, 1 H), 7.00 (dd, 1 H); 6.84 (m, 1 H);
5.34 (q, 1 H);  4.54 (dd, 1 H); 3.50-3.20 (m, 4H)*, 3.08 (m, I H); 2.93 (m,
1 H)-, 2.73 (s, 3H);  2.38 (s, 3H); 1.48 (d, 3H). 0 7 APR TN WO 01/25219
PCT/EP00/09722 93 Pharmagy Examples A. Capsules/ Tablets 5 Active
ingredient20.0mg Starch 15002.5mg Microcrystalline200.Omg Cellulose fi.Omg
Croscarmellose Sodium Magnesium Stearate1.5mg The active ingredient is
blended with the other excipients. The blend can  be used to fill gelatin
capsules or compressed to form tablets using  appropriate punches. The
tablets can be coated using conventional  



techniques acid~coatings. 10 B. Tablets Active ingredient 20.0mg  Lactose
200.0mg  Microcrystalline 70.0mg  Cellulose Povidone 25.0mg  Croscarmellose
6.Omg  Sodium Magnesium Stearate 1.5mg The active ingredient is blended
with lactose, microcrystalline cellulose  15 and part of the croscarmellose
sodium. The blend is granulated with povidone after dispersing in a
suitable solvent (i.e. water). The granule,  after drying and comminution
is blended with the remaining excipients.  The blend can be compressed
using appropriate punches and the tablets  coated using conventional
techniques and coatings. 20 c Bolus 0 7 APR 2004 WO 01125219 PCT/EP00/09722
94 Active ingredient2-60 mg/ml Sodium phosphate1.0-50.0mg/ml water for
injection qs to1 ml 5 10 The formulation may be packed in glass ampoules or
vials and syringes  with a rubber stopper and a plastic/metal overseal
(vials only). D) Infusion Active ingredient 2-60 mg/ml  infusion solution
(NaCl 0.9% or 5% dextrose) qs to 100ml 15 The formulation may be packed in
glass vials or plastic bag. The affinity of the compound of the invention
for NK1 receptor was  determined using the NK1-receptor binding affinity
method measuring in  



vitro by the compounds'. ability to displace [3H] - substance P (SP) from.
recombinant human NK1 receptors expressed in Chinese Hamster Ovary 20 (CHO)
cell membranes. The affinity values are expressed as negative  logarithm of
the inhibition constant (Ki) of displacer ligands (pKi). The pKi values
obtained as the average of at least two determinations with  representative
compounds of the invention are given in the following table: 25 Example
Nopki 18.97 48.36 58.67 89.37 98.81 109 128.7 148.7 169.4 0 7 APR 2004 WO
01/25219 PCTIEPOO/09722 95 189.56 199.27 209.46 218.95 229.39 239.32 249.18
259.32 289.31 298.87 308.78 328.59 349.10 369.81 The ability of the
compounds of the invention at the nk1 receptor may be  determined using the
gerbil foot tapping model as described by Rupniak & . 



5 Williams, Eur. Jour.' of Pharmacol., 1994. The compound was administered
orally and one hour later an NK1 agonist  (e.g. delta
Aminovaleryl6[Prog,Me-Leu1]-substance P (7-11)) (3pmol in  5.tL icv) was
infused directly in the cerebral ventricules of the animals. The 10
duration of hind foot tapping induced by the NKI agonist (e.g. delta-
Aminovaleryl6[Pro9,Me-Leu10]-substance P (7-11)) was recorded  continuosly
for 3 min using a stopclock. The dose of the test compound  required to
inhibit by 50% the tapping induced by the NKI agonist (e.g.  delta
Aminovalery l6[Pro9,Me-Leu1]-substance P (7-11)) expressed as 15 mg/kg was
referred as the ID50 values. Alternatively the compounds may  be
administered subcutaneously or intraperitoneally. Representative results
obtained for compounds of the invention when  given by oral administration
are given in the following table 0 7 APR 2004 WO 01/25219 PCT/EP"/09722 96
Ex NoED pjQ (MQjkU In) 19_ 0.04 200.065 210.4 360.05 No untoward effects
have been observed when compounds of the  invention have been administred
to the gerbil at the pharmacological  5 active doses. 97 Claims  1. A
compound of formula (1) 5 wherein R1 R3)n 11  0 R2R10  (I) 



0 7 APR 2004 R represents a halogen atom or a C1-4 alkyl group;  10 R1
represents hydrogen or a C1 alkyl group; R2 represents hydrogen, a C1-4
alkyl, C2_6 alkenyl or a C3-7 cycloalkyl  group; or R1 and R2 together with
nitrogen and carbon atom to which they  are attached respectively represent
a 5-6 membered heterocyclic group;  R3 represents a trifluoromethyl, a C1,
alkyl, a C14 alkoxy, a  15 trifluoromethoxy or a halogen group; R4
represents hydrogen, a (CH2)qR7 or a (CH2)rCO(CH2)pR7 group;  R5 represents
hydrogen or a C1-4 alkyl group; R7 represents hydrogen, hydroxy or NR8Rg
wherein R8 and Rg represent  independently hydrogen or C1-4 alkyl
optionally substituted by hydroxy, or  20 by amino; R10 represents
hydrogen, a C1-4 alkyl group or R1 0 together with R2 represents a C3.7
cycloalkyl group; m is zero or an integer from 1 to 3; n is zero or an
integer from I to 3; both  p and r are independently zero or an integer
from 1 to 4; q is an integer  25 from 1 to 4; provided that , when R1 and
R2 together with nitrogen and carbon atom to which they are attached
respectively represent a 5 to 6  membered heterocyclic group, i) m is I or
2; ii) when m is 1, R is not  fluorine and iii) when m is 2, the two
substituents R are not both fluorine,  and pharmaceutically acceptable
salts. and solvates thereof. (R)m 98 0 7 APR 2004 2. A compound as claimed
in claim 1 wherein n is 2 and R3 is  trifluoromethyl both at the 3 and 5
position . 5 3. A compound as claimed in claim 1 or claim 2 wherein R is
selected independently from halogen or a C1-4 alkyl group and m is 1 or  2.
4. A compound as claimed in any of claims 1 to 3 wherein m is 2,  10 R is
selected independently from halogen or methyl group at 2 or 4  position. 5.
A compound as claimed in any of claims I to 4 wherein R5 is  hydrogen or a
methyl group. 15 



6. A compound as claimed in any of claims 1 to 5 wherein R1 is  hydrogen or
a methyl group. 7. A compound as claimed in any of claims 1 to 6 wherein R4
is  20 hydrogen, a (CH2)rCO(CH2)pR7 or (CH2)qR7 group, wherein R7
represents an amine , both p and r are independently zero or 1 ; q is I or
2. 8. A compound of formula (I) as claimed in any of claims 1 to 7,  25
wherein R is selected independently from halogen or methyl, R3 is
trifluoromethyl both at the 3 and 5 position, R1 is hydrogen or methyl, R2
is hydrogen, methyl, 2-propenyl or a cyclopropyl group or together with R1
is a 3,6-dihydro-2H-pyridin-lyl, a piperidin-1-yl or a pyrrolidin 1-yl
group,  R10 represents hydrogen, a methyl or R10 together with R2 is a 30
cyclopropyl group, R4 is hydrogen, an aminoacetyl or amino ethyl group  and
R5 is hydrogen or a methyl group. 9. A compound of formula (I) as claimed
in any of claims 1 to 8,  wherein R is selected independently from halogen
or methyl and m is 2, 99 0 7 APR 2004 R3 is trifluoromethyl both at the 3
and 5 position, R1 and R2 are  independently hydrogen or methyl, R4 is
hydrogen and R5 is hydrogen. 10. A compound according to claim 1 selected
from: 5 2-(4-fluoro-2-methyl-phenyl)-piperazine-l-carboxylic acid (31
5-bis- trifluoro methyl-be nzyl)-methyl-amide;
2-(2-Isopropyl-phenyl)-piperazine-1-carboxylic acid
(3,5-bis-trifluoromethyl- benzyl)-methyl-amide;
2-(4-Fluoro-3-methyl-phenyl)-piperazine-1 -carboxylic acid (3,5-bis- 10
trifluoromethyl-benzyl)-methyl-amide;
2-(2,4-Difluoro-phenyl)-piperazine-1-carboxylic acid (3,5-bis-
trifluoromethyl-be nzyl)-methyl-amide;
2-(4-fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1 -(3,5-bis-
trifluoromethyl-phenyl)ethyl]-methyl-amide;  15 2-(4-Fluoro-phenyl)- pipe
razine-l-carboxyl ic acid (3,4-bis-trifluoromethyl- benzyl)-methyl-amide;
2-Phenyl-piperazine-1-carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-
methyl- amide; 2-(2,4-dichloro-phenyl)-piperazine-l-carboxylic acid
(3,5-bistrifluoro  



20 methyl-benzyl)-methyl-amide;
2-(3,4-dichloro-phenyl)-piperazine-1-carboxylic acid (3,5-bistrifluoro
methyl-benzyl)-methyl-amide;
2-(4-Fluoro-2-methyl-phenyl)-3-methyl-piperazine-l-carboxylic acid (3,5-
bis-trifluoromethyl-benzyl)-methyl-amide;  25
2-(2-Methyl-4-Fluoro-phenyl)-6-Methyl- piperazine-l-carboxylic acid (3,5
bis-trifluoromethyl-benzyl)-methyl-amide;
2-(4-fluoro-2-methyl-phenyl)-piperazine-1 -carboxylic acid [1 -(3, 5-bis-
trifluoromethyl-p henyl)ethyl]-methyl-amide; 4-(2-Am in
o-acetyl)-2-(S)-(4-fiuoro-2-m ethyl -ph enyl)-pi pe razine-1 - 30
carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide ;
2-(S)-(4-Fluoro-2-methyl-phenyl)-4-(piperid ine-4-carbonyl)-piperazine-l-
carboxylic acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide;
4-(2-Amino-ethyl)-2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-1 -carboxylic
acid (3,5-bis-trifluoromethyl-benzyl)-methyl-amide; 100 0 7 APR 2004
2-(S)-(4-Fluoro-2-methyl-phenyl)-piperazine-1-carboxylic acid [1-(3,5-bis-
trifluoromethyl-phenyl)-cyclopropyl]-methyl-amide;
[2-(3,5-Bis-trifluoromethyl-phenyl)-pyrrolidin-1 -yl]-[2-(S)-(4-fluoro-2-
methyl-phenyl)-piperazin-1 -yl]-methanone; 5
[2-(3,5-Bis-trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridyn-1
-yl]-[2-(S)-(4- fluoro-2-methyl-phenyl)-piperazin-1 -yl]-methanone;
2-(3,5-Bis-trifluoromethyl-phenyl)-piperidin-1
-yl]-[2-(S)-(4-fluoro-2-methyl- phenyl)-piperazin-1 -yl]-methanone; 10
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1 -carboxylicacid[1-(3,5-bis-
trifluoromethyl-phenyl)-but-3-enyl]-methyl-amide; acid[1-(3,5-bis-
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1 -carboxylic
trifluoromethyl-phenyl)-2-methyl-propyl]-methyl-amide; acid[(3,5-bis-
2-(4-Fluoro-2-methyl-phenyl)-piperazine-1 -carboxylic
trifluoromethyl-phenyl)-cyclopropyl-methyl]-methyl-amide;  15 and
enantiomers, pharmaceutically acceptable salts (e.g hydrochloride,
methansulphonate, acetate) and solvates thereof. 11. A compound, according
to claim 1, which is 2-(S)-(4-Fluoro-2- 



methyl-phenyl)-4-(piperidine-4-carbonyl)-piperazine-lcarboxylic acid (3,5-
20 bis-trifluoromethyl-benzyl)-methyl-amide hydrochloride. 25 12. A
compound, according to claim 1, which is 4-(2-Amino-acetyl)-
2-(S)-(4-fluoro-2-methyl-phenyl)-piperazine-l-carboxylic acid (3,5-bis-
trifluoromethyl-benzyl)-methyl-amide hydrochloride. 13 A compound,
according to claim 1, which is 2-(S)-(4-Fluoro-2-
methyl-phenyl)-piperazine-1-carboxylic acid
[1-(R)-(3,5-bis-trifluoromethyl- phenyl)-ethyl]-methyl-amide
methansulphonate. 30 14. A compound, according to claim 1, which is
2-(S)-(4-Fluoro-2- methyl-phenyl)-piperazine-l -carboxylic acid
[1-(R)-(3,5-bis-trifluoromethyl- phenyl)-ethyl]-methyl-amide acetate. 101 0
7 APR 2004 15. A compound as claimed in any of claims 1 to 14 for use in
therapy. 16. The use of a compound as claimed in any of claims 1 to 14 in
5 the preparation of a medicament for use in the treatment of conditions
mediated by tachykinins, including substance P and other neurokinins. 17. A
pharmaceutical composition comprising a compound as  claimed in any of
claims I to 14 in admixture with one or more  10 physiologically acceptable
carriers or excipients. 18. A process (A) for the preparation of a compound
of formula (I)  as claimed in claim 1, wherein R4 is hydrogen or a (CH2)qR7
group,  provided that when R5 is a C1 A alkyl or a COR6 group, R5 is not in
the 3 15 position of the piperazine ring, which comprises reduction of a
compound  of formula (II), wherein R4a is hydrogen or a suitable nitrogen
protecting  group or R4a is a (CH2)qR7 group or protecting derivatives
thereof; or R3)n (R)m  20 (II) a process (B) for the preparation of a
compound of formula (I) as claimed  in claim 1, wherein R4 is hydrogen or a
(CH2)rCO(CH2)pR7 group which 25 comprises the reaction of a compound of
formula (Vill), wherein Rob  represents a nitrogen protecting group or Rob
is (CH2)r CO(CH2)pR7 or a  protecting group thereof with triphosgene and an
organic base followed by  



addition of the amine (V) 102 R5 (VIII) R2 (V) 0 7 APR 2004 followed where
necessary or desired by one or more of the following step:  5 (i) removal
of any protecting group; (ii) isolation of the compound as salt thereof;
(iii) separation of a compound of formula (I) or derivative thereof into
the  enantiomers thereof. 10 






