
PYRIMIDINYL PYRIDONE INHIBITORS OF JNK This invention relates generally to
the fields of medicinal chemistry and treatment of inflammatory disorders.
More particularly, the invention relates to pyrimidinyl pyridone inhibitors
of JNK, methods and formulations for inhibiting JNK and treating
JNK-mediated disorders, and the like. JNK The c-Jun N-terminal kinases
(JNKs) are members of mitogen-activated protein kinase family along with
p38 and extracellular signal-regulated kinases (ERKs). Three distinct genes
(jnkl, jnk2 and jnk3) encoding 10 splice variants have been identified.
JNKl and JNK2 are expressed in a wide variety of tissues, whereas JNK3 is
mainly expressed in neurons, and to a lesser extent in heart and testes.
Members of JNK family are activated by pro-inflammatory cytokines such as
tumor necrosis factor a (TNF-a) and interleukin-l b (ILl b), as well as
environmental stresses. The activation of JNKs is mediated by its upstream
kinases, MKK4 and MKK7, via dual phosphorylation of Thr-183 and Tyr-185. It
has been shown that MKK4 and MKK7 can be activated by the diverse upstream
kinases, including MEKKl and MEKK4, depending upon the external stimuli and
cellular context. The specificity of JNK signaling is achieved by forming a
JNK-specific signaling complex containing multiple components of the kinase
cascade by use of scaffold proteins called JNKinteracting proteins. JNKs
have been shown to play important roles in inflammation, T cell functions,
apoptosis and cellular survival by phosphorylating specific substrates,
including transcription factors such as c-Jun, the component of activator
protein-1 (API) family, and ATF2, as well as non-transcription factors such
as IRS-I and Bcl-2. Over-activation of JNK is believed to be an important
mechanism in autoimmune, inflammatory, metabolic, neurological diseases as
well as cancer. Rheumatoid arthritis (RA) is a systemic autoimmune disease
characterized by chronic inflammation of the joints. In addition to the
joint swelling and pain caused by the inflammatory process, most RA
patients ultimately develop debilitating joint damage and deformation.
Several lines of compelling pharmacological and genetic evidence in
cellular and animal models strongly suggest the relevance and importance of
the activated JNK in thepathogenesis of RA. First, abnormal activation of
JNK was detected in both human arthritic joints from RA patients and rodent
arthritic joints from animal models of arthritis. In addition, inhibition
of JNK activation by selective JNK inhibitors blocked proinflammatory
cytokines and MMP production in human synoviocytes, macrophages and
lymphocytes. Importantly, administration of the selective JNK inhibitors in
rats with adjuvant arthritis or in mice with collagen-induced arthritis
effectively protected joints from destruction and significantly reduced paw
swelling by inhibiting cytokine and collagenase expression. Asthma is a
chronic inflammatory disease of airways, characterized by the presence of a
cellular inflammatory process and by bronchial hyper-responsiveness
associated with structural changes of the airways. This disorder has been
shown to be driven by many cell types in the airways, including T
lymphocytes, eosinophils, mast cells, neutrophils and epithelial cells.
JNKs have emerged as promising therapeutic targets for asthma based upon
the recent proof-of-concept studies: it has been shown that JNK inhibitors
significantly blocked RANTES production in activated human airway smooth
cells. More importantly, the JNK inhibitors showed good efficacy in chronic
rat and mouse models for their abilities to reduce cellular infiltration,
inflammation, hyper-responsiveness, smooth muscle proliferation, and IgE
production. These observations suggest important roles of JNKs in the
allergic inflammation, airway remodeling process associated with
hyper-responsiveness. Therefore, blockade of JNK activity is expected to be
beneficial for the treatment of asthma. Type 2 diabetes is the most serious
and prevalent metabolic disease characterized by insulin resistance and
insulin secretion impairment as a result of chronic low-level inflammation
and abnormal lipid metabolism associated with oxidative stress. It has been
reported that JNK activity is abnormally elevated in various diabetic
target tissues under obese and diabetic conditions. Activation of the JNK
pathway by pro-inflammatory cytokines and oxidative 



stresses negatively regulates insulin signaling via phosphorylation of
insulin receptor substrate-1 (IRS-I) at Ser307 , therefore contributes to
insulin resistance and glucose tolerance. Compelling genetic evidence came
from elegant animal model studies using jnk mice crossed with either
genetic (ob/ob) obese mice or dietary obese mice. Loss OfJNKl(JNKl 7 ), but
not JNK2 functions (jnl ), protected obese mice from body gains, increased
steadystate levels of blood glucose, and decreased plasma insulin levels.
These studies demonstrated the potential utility of JNK inhibitor in the
treatment of obesity/type 2 diabetes.Neurodegenerative diseases, such as
Alzheimer's (AD), Parkinson's (PD) and Stroke are CNS diseases
characterized by synaptic loss, neuronal atrophy and death. The JNK pathway
leading to c-Jun activation has been shown to play a causal role in
apoptosis of isolated primary embryonic neurons and multiple neuronal cell
lines upon induction of a variety of stimuli. Over-activation of JNK was
observed in human brains from AD patients or rodent brain sections derived
from animal models of neurodegenerative diseases. For example, increased
phospho-JNKs were detected in the post-mortem brains from the AD patients.
Administration of JNK inhibitory peptide (JIP-I peptide) in the rodent
model of AD induced by b-amyloid peptide administration prevented the
impairment of synaptic plasticity. In the animal models of PD (MPTP model),
elevated phospho-MKK4 and phospho-JNKs were observed concomitantly with the
neuronal cell death. Adenoviral gene transfer of JNK inhibitory peptide
(JIP-I peptide) into striatum of mice attenuated behavioral impairment by
inhibiting MPTP-mediated JNK, c-Jun and caspase activation, therefore
blocking neuronal cell death in the substantia nigra. In addition, in the
animal model of ischemic stroke induced by glutamate excitotoxicity, mice
deficient in JNK3, but not JNKl or JNK2, were resistant to kainic acid
(glutamate receptor agonist)-mediated seizure or neuronal death. These data
suggest JNK3 was mainly responsible for glutamate excitotoxicity, an
important component in ischemic conditions. Taken together, data has
emerged suggesting JNKs as attractive target for multiple CNS diseases
associated with neuronal cell death. Uncontrolled cellular growth,
proliferation and migration along with de-regulated angiogenesis lead to
the formation of malignant tumors. The JNK signal transduction pathway may
not act exclusively in apoptosis, sustained JNK activation leading to API
activation has recently been implicated to contribute to the cellular
survival of specific cancer types such as glial tumors and BCL-ABL
transformed B lymphoblasts. In the case of glial tumors, enhanced JNK/APl
activity was seen in most of the primary brain tumor samples. For the
transformed B lymphoblasts, BCL-ABL was shown to activate the JNK pathway
which in turn up-regulated expression of anti-apoptotic bcl-2 gene.
Interestingly, the multi drug resistance and hyper-proliferation seen in
treatment-refractory AML (acute myeloid leukemia) patients has been
causally linked to the sustained JNK activity present in these AML samples.
Activation of JNK in leukemic cells resulted in induced expression of
efflux pumps such as mdrl and MRPl responsible for multidrug resistance.
Also, genes with a- A - survival benefit in response to oxidative stress
including glutathione-S-transferase p and g- glutamyl cysteine synthase
were also upregulated by the activated JNK pathway. Accordingly, JNK
modulators are useful in treating a variety of diseases and/or conditions.
The role of cyclin-dependent kinases ("cdks") in the regulation of cellular
proliferation is well established. There is an extensive body of literature
validating the use of compounds that inhibit targets in the Cdk4 , Cdk2 and
Cdkl pathways as anti-proliferative therapeutic agents. See, e.g., J .
Lukas et al, Nature (1995) 79:573-82; J.R. Nevins, Science (1992)
258:424-29; LK. Lim et al., MoI Carcinogen (1998) 23:25-35; S.W. Tarn et
al., Oncogene (1994) 9:2663-74; B. Driscoll et al., Am. J. Physiol. (1997)
273 {Lung Cell. MoI. Physiol.) L941-L949; and J . Sang et al., Chin. ScL
Bull. (1999) 44:541-44. Inhibitors of cellular proliferation act as
reversible cytostatic agents that are useful in the treatment of disease
processes which feature abnormal cellular growth, such as cancers and other
cell proliferative disorders including, for example inflammation (e.g.
benign prostate hyperplasia, familial adenomauosis, polyposis,
neuro-fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis, 



psoriasis, inflammatory bowel disease, transplantation rejections
infections), viral infections (including, without limitation, herpesvirus,
poxvirus, Epstein-Barr virus), autoimmune disease (e.g. lupus, rheumatoid
arthritis, psoriasis, inflammatory bowel disease), neurodegenerative
disorders (including, without limitation, Alzheimer's disease), and
neurodegenerative diseases (e.g. Parkinson's disease, amyotrophic lateral
sclerosis, retinitis pigmentosa, spinal muscular atrophy, and cerebral
degeneration). The application provides a compound of formula I wherein: R1
is -Y-R 1' ; Y is lower alkylenyl, cycloalkyl, heterocycloalkyl, or phenyl;
R1' is H, hydroxy, OC(=O)Rr ' , NHC(=O)R r ' , C(=O)ORr ' ,NHSO2R1" , or
N(R r " )2, R1 is H, lower alkyl, amino, or lower haloalkyl;each R1 is
independently H or lower alkyl; R2 is H or R2' ; R2' is hydroxy, N(R2" )2,
NHSO2R2" or amido; and each R2 is independently H or lower alkyl; with the
proviso that when Y is ethyl or cyclohexyl and R2 is H, then R1 is not H In
another embodiment, the application provides a compound of formula I
wherein: R1 is -Y-R 1' ; Y is lower alkylenyl, cycloalkyl,
heterocycloalkyl, or phenyl; R1' is H, hydroxy, OCC=O)R1" , NHCC=O)R1" ,
CC=O)OR1" ,NHSO2R1" , or N(R r " )2, R, i " is H, lower alkyl, amino, or
lower haloalkyl; each R1 is independently H or lower alkyl; R2 is H or R2'
; R2 is hydroxy, N(R2 )2, or amido; and each R2 is independently H or lower
alkyl; with the proviso that when Y is ethyl or cyclohexyl and R2 is H,
then R1 is not H In certain embodiments of Formula I, Y is lower alkylenyl.
In certain embodiments of Formula I, R2 is H. In certain embodiments of
Formula I, R2 is hydroxy. In certain embodiments of Formula I, R1 is
hydroxy.In certain embodiments of Formula I, Y is cycloalkyl and R1 is H.
In certain embodiments of Formula I, Y is heterocycloalkyl and R1 is H or
methyl. In certain embodiments of Formula I, Y is heterocycloalkyl and R1
is H. The application provides the compound of Formula I, selected from the
group consisting of: HN Nand The application provides a compound of Formula
II II wherein: R1 is -Y-R 1' ; Y is lower alkylenyl, cycloalkyl,
heterocycloalkyl, or phenyl; R1' is H, hydroxy, amino, NHSO2R1" , OC(=O)Rr
' , NHC(=0)R r ' , or C(=O)ORr ' ; R, i " is H, lower alkyl, amino, or
lower haloalkyl; R is H or RT R>2' is hydroxy or amino; and with the
proviso that when R2 is H and R1 is heterocycloalkyl, then R1 is not H. In
certain embodiments of Formula II, Y is lower alkylenyl. In certain
embodiments of Formula II, R is hydroxy. In certain embodiments of Formula
II, R is hydroxy.The application provides the compound of Formula II,
selected from the group consisting of: In one aspect, the application
provides a method of treating a JNK-mediated disorder in a subject having a
JNK-mediated disorder, said method comprising administering to a subject 



in need thereof a therapeutically effective amount of any of the above
compounds. In certain embodiments of the method of treating a JNK-mediated
disorder, the JNKmediated disorder is characterized by cellular
proliferation. In certain embodiments of the method of treating a
JNK-mediated disorder, the JNKmediated disorder is arthritis. In certain
embodiments of the method of treating a JNK-mediated disorder, the
arthritis is rheumatoid arthritis. In certain embodiments of the method of
treating a JNK-mediated disorder, the JNKmediated disorder is asthma. In
certain embodiments of the method of treating a JNK-mediated disorder, the
JNKmediated disorder is diabetes. In certain embodiments of the method of
treating a JNK-mediated disorder, the JNKmediated disorder is Alzheimer's
disease. In certain embodiments of the method of treating a JNK-mediated
disorder, the JNKmediated disorder is Parkinson's disease.In certain
embodiments of the method of treating a JNK-mediated disorder, the
JNKmediated disorder is ischemic stroke. In certain embodiments of the
method of treating a JNK-mediated disorder, the JNKmediated disorder is
cancer. In certain embodiments of the method for treating a JNK-mediated
disorder, wherein the JNK-mediated disorder is cancer, the cancer is brain
cancer. In certain embodiments of the method for treating a JNK-mediated
disorder, wherein the JNK-mediated disorder is cancer, the cancer is
leukemia. In one aspect, the application provides a method of treating a
JNK-mediated disorder in a subject having a JNK-mediated disorder such as
cellular proliferation, arthritis, asthma, diabetes, Alzheimer's disease,
Parkinson's disease, ischemic stroke or cancer, said method comprising
administering to a subject in need thereof a therapeutically effective
amount of any of the above compounds. All publications cited in this
disclosure are incorporated herein by reference in their entirety.
Definitions Unless otherwise stated, the following terms used in this
Application, including the specification and claims, have the definitions
given below. It must be noted that, as used in the specification and the
appended claims, the singular forms "a", "an," and "the" include plural
referents unless the context clearly dictates otherwise. Thus, the phrase
'"a" or "an" entity' as used herein refers to one or more of that entity;
for example, a compound refers to one or more compounds or at least one
compound. As such, the terms "a" (or "an"), "one or more", and "at least
one" can be used interchangeably herein. As used in this specification,
whether in a transitional phrase or in the body of the claim, the terms
"comprise(s)" and "comprising" are to be interpreted as having an
open-ended meaning. That is, the terms are to be interpreted synonymously
with the phrases "having at least" or "including at least". When used in
the context of a process, the term "comprising" means thatthe process
includes at least the recited steps, but may include additional steps. When
used in the context of a compound or composition, the term "comprising"
means that the compound or composition includes at least the recited
features or components, but may also include additional features or
components. As used herein, unless specifically indicated otherwise, the
word "or" is used in the "inclusive" sense of "and/or" and not the
"exclusive" sense of "either/or". The term "independently" is used herein
to indicate that a variable is applied in any one instance without regard
to the presence or absence of a variable having that same or a different
definition within the same compound. Thus, in a compound in which R"
appears twice and is defined as "independently carbon or nitrogen", both
R"s can be carbon, both R"s can be nitrogen, or one R" can be carbon and
the other nitrogen. When any variable (e.g., R1, R2) occurs more than one
time in any moiety or formula 



depicting and describing compounds employed or claimed in the present
invention, its definition on each occurrence is independent of its
definition at every other occurrence. Also, combinations of substituents
and/or variables are permissible only if such compounds result in stable
compounds. A bond drawn into ring system (as opposed to connected at a
distinct vertex) indicates that the bond may be attached to any of the
suitable ring atoms. The term "optional" or "optionally" as used herein
means that a subsequently described event or circumstance may, but need
not, occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not. For example,
"optionally substituted" means that the optionally substituted moiety may
incorporate a hydrogen or a substituent. The term "about" is used herein to
mean approximately, in the region of, roughly, or around. When the term
"about" is used in conjunction with a numerical range, it modifies that
range by extending the boundaries above and below the numerical values set
forth. In general, the term "about" is used herein to modify a numerical
value above and below the stated value by a variance of 20%.Certain
compounds of the invention may exhibit tautomerism. Tautomeric compounds
can exist as two or more interconvertable species. Prototropic tautomers
result from the migration of a covalently bonded hydrogen atom between two
atoms. Tautomers generally exist in equilibrium and attempts to isolate an
individual tautomers usually produce a mixture whose chemical and physical
properties are consistent with a mixture of compounds. The position of the
equilibrium is dependent on chemical features within the molecule. For
example, in many aliphatic aldehydes and ketones, such as acetaldehyde, the
keto form predominates while; in phenols, the enol form predominates.
Common prototropic tautomers include keto/enol (-C(=O)-CH- -COOH)=CH-),
amide/imidic acid (-C(=O)-NH- -C(- OH)=N-) and amidine (-C(=NR)-NH-
-C(-NHR)=N-) tautomers. The latter two are particularly common in
heteroaryl and heterocyclic rings and the present invention encompasses all
tautomeric forms of the compounds. Technical and scientific terms used
herein have the meaning commonly understood by one of skill in the art to
which the present invention pertains, unless otherwise defined. Reference
is made herein to various methodologies and materials known to those of
skill in the art. Standard reference works setting forth the general
principles of pharmacology include Goodman and Gilman's The Pharmacological
Basis of Therapeutics, 10th Ed., McGraw Hill Companies Inc., New York
(2001). Any suitable materials and/or methods known to those of skill can
be utilized in carrying out the present invention. However, preferred
materials and methods are described. Materials, reagents and the like to
which reference are made in the following description and examples are
obtainable from commercial sources, unless otherwise noted. The definitions
described herein may be appended to form chemically-relevant combinations,
such as "heteroalkylaryl," "haloalkylheteroaryl," "arylalkylheterocyclyl,"
"alkylcarbonyl," "alkoxyalkyl," and the like. When the term "alkyl" is used
as a suffix following another term, as in "phenylalkyl," or "hydroxyalkyl,"
this is intended to refer to an alkyl group, as defined above, being
substituted with one to two substituents selected from the other
specificallynamed group.The term "acyl" as used herein denotes a group of
formula -C(=O)R wherein R is hydrogen or lower alkyl as defined herein. The
term or "alkylcarbonyl" as used herein denotes a group of formula C(=O)R
wherein R is alkyl as defined herein. The term "alkyl" as used herein
denotes an unbranched or branched chain, saturated, monovalent hydrocarbon
residue containing 1 to 10 carbon atoms. The term "lower alkyl" denotes a
straight or branched chain hydrocarbon residue containing 1 to 6 carbon
atoms. "Ci-io alkyl" as used herein refers to an alkyl composed of 1 to 10
carbons. The term "alkylene" or "alkylenyl" as used herein denotes a
divalent saturated linear hydrocarbon radical of 1 to 10 carbon atoms
(e.g., (CH2)n)or a branched saturated divalent 



hydrocarbon radical of 2 to 10 carbon atoms (e.g., -CHMe- or -CH CH(Z-Pr)CH
-), unless otherwise indicated. Except in the case of methylene, the open
valences of an alkylene group are not attached to the same atom. The term
"lower alkylenyl" a divalent saturated linear hydrocarbon radical of 1 to 6
carbon atoms (e.g., (CH2)n)or a branched saturated divalent hydrocarbon
radical of 2 to 6 carbon atoms (e.g., -CHMe- or -CH CH(Z-Pr)CH -), unless
otherwise indicated.Examples of alkylene radicals include, but are not
limited to, methylene, ethylene, propylene, 2-methyl-propylene,
1,1-dimethyl-ethylene, butylene, 2-ethylbutylene. The term "alkoxy" as used
herein means an -O-alkyl group, wherein alkyl is as defined above such as
methoxy, ethoxy, "-propyloxy, z-propyloxy, "-butyloxy, z-butyloxy,
^-butyloxy, pentyloxy, hexyloxy, including their isomers. "Lower alkoxy" as
used herein denotes an alkoxy group with a "lower alkyl" group as
previously defined. "C1- K alkoxy" as used herein refers to an-O-alkyl
wherein alkyl is C1-10 . The term "amino" as used herein refers to a group
of formula -NR2 wherein each R is independently H or lower alkyl as defined
herein. The term "amido" as used herein refers to a group of formula
-NHC(=O)R wherein R is lower alkyl as defined herein. "Cycloalkyl" means a
monovalent saturated carbocyclic moiety consisting of mono- or bicyclic
rings. Cycloalkyl can optionally be substituted with one or more
substituents, wherein each substituent is independently hydroxy, alkyl,
alkoxy, halo, haloalkyl, amino,monoalkylamino, or dialkylamino, unless
otherwise specifically indicated. Examples of cycloalkyl moieties include,
but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and the like, including partially unsaturated derivatives
thereof. The preferred cycloalkyl is cyclopentyl. The term "heterocyclyl",
"heterocycle", or "heterocycloalkyl" as used herein denotes a monovalent
saturated cyclic radical, consisting of one or more rings, preferably one
to two rings, of three to eight atoms per ring, incorporating one or more
ring heteroatoms (chosen from N,0 or S(0)o-2). The heterocyclyl ring may be
optionally substituted as defined herein. Examples of heterocyclic radicals
include, but are not limited to, azetidinyl, pyrrolidinyl,
hexahydroazepinyl, oxetanyl, tetrahydrofuranyl, tetrahydrothiophenyl,
oxazolidinyl, thiazolidinyl, isoxazolidinyl, morpholinyl, piperazinyl,
piperidinyl, tetrahydropyranyl, thiomorpholinyl, quinuclidinyl and
imidazolinyl. Preferrably "heterocyclyl", "heterocycle", or
"heterocycloalkyl" is piperidinyl. The term "hydroxyalkyl" as used herein
denotes an alkyl radical as herein defined wherein one to three hydrogen
atoms on different carbon atoms is/are replaced by hydroxyl groups.
Commonly used abbreviations include: acetyl (Ac), azo- -isobutyrylnitrile
(AIBN), atmospheres (Arm), 9-borabicyclo[3.3.1]nonane (9-BBN or BBN),
tert-butoxycarbonyl (Boc), di-tert-buty\ pyrocarbonate or boc anhydride
(BOC O), benzyl (Bn), butyl (Bu), Chemical Abstracts Registration Number
(CASRN), benzyloxycarbonyl (CBZ or Z), carbonyl diimidazole (CDI),
l,4-diazabicyclo[2.2.2]octane (DABCO), diethylaminosulfur trifluoride
(DAST), dibenzylideneacetone (dba), l,5-diazabicyclo[4.3.0]non-5-ene (DBN),
1,8- diazabicyclo[5.4.0]undec-7-ene (DBU), N,N'-dicyclohexylcarbodiimide
(DCC), 1,2- dichloroethane (DCE), dichloromethane (DCM), diethyl
azodicarboxylate (DEAD), di-isopropylazodicarboxylate (DIAD), di-
o-butylaluminumhydride (DIBAL or DIBAL-H), diiso- propylethylamine (DIPEA),
N,N-dimethyl acetamide (DMA), 4-N,Ndimethylaminopyridine (DMAP),
N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO), l,l'-
-(diphenylphosphino)ethane (dppe), l,l'-&"-(diphenylphosphino)ferrocene
(dppf), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI),
ethyl (Et), ethyl acetate (EtOAc), ethanol (EtOH),
2-ethoxy-2H-quinoline-l-carboxylic acid ethyl ester (EEDQ), diethyl ether
(Et2O), O-(7-azabenzotriazole-l -yl)-N, N,N'N'-tetramethyluronium
hexafluorophosphate acetic acid (HATU), acetic acid (HOAc),
1-N-hydroxybenzotriazole (HOBt), high pressure liquid chromatography
(HPLC), o-propanol (IPA), lithiumhexamethyl disilazane (LiHMDS), methanol
(MeOH), melting point (mp), MeSO - (mesyl or Ms), , methyl (Me),
acetonitrile (MeCN), m-chloroperbenzoic acid (MCPBA), mass spectrum 



(ms), methyl ^-butyl ether (MTBE), N-bromosuccinimide (NBS),
N-carboxyanhydride (NCA), N-chlorosuccinimide (NCS), N-methylmorpholine
(NMM), N-methylpyrrolidone (NMP), pyridinium chlorochromate (PCC),
pyridinium dichromate (PDC), phenyl (Ph), propyl (Pr), o-propyl (/-Pr),
pounds per square inch (psi), pyridine (pyr), room temperature (rt or RT),
tert-butyldimethylsilyl or ^-BuMe2Si (TBDMS), triethylamine (TEA or Et3N),
2,2,6,6-tetramethylpiperidine 1-oxyl (TEMPO), triflate or CF SO - (Tf),
trifluoroacetic acid (TFA), l,l'-6 -2,2,6,6-tetramethylheptane-2,6-dione
(TMHD), O-benzotriazol-1-yl- N,N,N',N'-tetramethyluronium tetrafluoroborate
(TBTU), thin layer chromatography (TLC), tetrahydrofuran (THF),
trimethylsilyl or Me3Si (TMS), /?-toluenesulfonic acid monohydrate (TsOH or
pTsOH), 4-Me-C6H4SO2- ortosyl (Ts), N-urethane-N-carboxyanhydride (UNCA),.
Conventional nomenclature including the prefixes normal ("), iso (i-),
secondary (sec-), tertiary (tert-) and neo have their customary meaning
when used with an alkyl moiety. (J. Rigaudy and D. P. Klesney, Nomenclature
in Organic Chemistry, IUPAC 1979 Pergamon Press, Oxford.). The terms
"halo," "halogen," and "halide" are used interchangeably herein and refer
to fluoro, chloro, bromo, and iodo. "Haloalkyl" means alkyl as defined
herein in which one or more hydrogen has been replaced with same or
different halogen. "Lower Haloalkyl" as used herein denotes an haloalkyl
group with a "lower alkyl" group as previously defined. Exemplary
haloalkyls include - CH2Cl, -CH 2CF3, -CH 2CCl3, -CF 2CF3, -CF 3, and the
like. "Optionally substituted" means a substituent which is substituted
independently with zero to three substituents selected from lower alkyl,
halo, OH, cyano, amino, nitro, lower alkoxy, or halo-lower alkyl. "Leaving
group" means a group with the meaning conventionally associated with it in
synthetic organic chemistry, i.e., an atom or group displaceable under
substitution reaction conditions."Optional" or "optionally" means that the
subsequently described event or circumstance may but need not occur, and
that the description includes instances where the event or circumstance
occurs and instances in which it does not. "Agonist" refers to a compound
that enhances the activity of another compound or receptor site.
"Antagonist" refers to a compound that diminishes or prevents the action of
another compound or receptor site. The term "drug candidate" refers to a
compound or preparation which is to be tested for possible effect in the
treatment of a disease state in an animal, regardless of whether said drug
candidate has any known biological activity. The term "homologous" as used
herein refers to a protein that performs substantially the same function in
another subject species and shares substantial sequence identity, to the
extent that they are recognized in the art as being different versions of
the same protein, differing primarily in the species in which they are
found. Thus, for example, human ERG, mouse ERG, and rat ERG are all
considered homologous to each other. "Modulator" means a molecule that
interacts with a target. The interactions include, but are not limited to,
agonist, antagonist, and the like, as defined herein. "Disease" and
"Disease state" means any disease, condition, symptom, disorder or
indication. The term "cell line" refers to a clone of immortalized
mammalian cells. A "stable" cell line is a cell line that exhibits
substantially consistent characteristics over time (e.g., with each
doubling). A stable cell line within the scope of this invention provides a
substantial proportion of cells that are capable of providing a seal
resistance of greater than about 50 MOhm, a current amplitude of greater
than about 200 pA, and provide a current amplitude that does not vary by
more than approximately 20% over one hour under control conditions.
"Pharmaceutically acceptable salts" of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the
desired pharmacological activity of the 



parent compound. Such salts include: (1) acid addition salts formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid, and the like; or formed with organic acids
such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid,
citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid,
gluconic acid, glutamic acid, glycolic acid, hydroxynaphtoic acid,
2-hydroxyethanesulfonic acid, lactic acid, maleic acid,malic acid, malonic
acid, mandelic acid, methanesulfonic acid, muconic acid, 2-
naphthalenesulfonic acid, propionic acid, salicylic acid, succinic acid,
tartaric acid, ptoluenesulfonic acid, trimethylacetic acid, and the like;
or (2) salts formed when an acidic proton present in the parent compound
either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline
earth ion, or an aluminum ion; or coordinates with an organic or inorganic
base. Acceptable organic bases include diethanolamine, ethanolamine,
N-methylgluc amine, triethanolamine, tromethamine, and the like. Acceptable
inorganic bases include aluminum hydroxide, calcium hydroxide, potassium
hydroxide, sodium carbonate and sodium hydroxide. It should be understood
that all references to pharmaceutically acceptable salts include solvent
addition forms (solvates) or crystal forms (polymorphs) as defined herein,
of the same acid addition salt. The preferred pharmaceutically acceptable
salts are the salts formed from acetic acid, hydrochloric acid, sulphuric
acid, methanesulfonic acid, maleic acid, phosphoric acid, tartaric acid,
citric acid, sodium, potassium, calcium, zinc, and magnesium. "Solvates"
means solvent additions forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a
fixed molar ratio of solvent molecules in the crystalline solid state, thus
forming a solvate. If the solvent is water the solvate formed is a hydrate,
when the solvent is alcohol, the solvate formed is an alcoholate. Hydrates
are formed by the combination of one or more molecules of water with one of
the substances in which the water retains its molecular state as H O, such
combination being able to form one or more hydrate. "Subject" includes
mammals and birds. "Mammals" means any member of the mammalia class
including, but not limited to, humans; non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle,
horses, sheep, goats, and swine; domestic animals such as rabbits, dogs,
and cats; laboratory animals including rodents, such as rats, mice, and
guinea pigs; and the like. The term "subject" does not denote a particular
age or sex. "Therapeutically effective amount" means an amount of a
compound that, when administered to a subject for treating a disease state,
is sufficient to effect such treatment for the disease state. The
"therapeutically effective amount" will vary depending on the compound,
disease state being treated, the severity or the disease treated, the age
and relative health of thesubject, the route and form of administration,
the judgement of the attending medical or veterinary practitioner, and
other factors. "Pharmacological effect" as used herein encompasses effects
produced in the subject that achieve the intended purpose of a therapy. For
example, a pharmacological effect would be one that results in the
prevention, alleviation or reduction of urinary incontinence in a treated
subject. "Disease state" means any disease, condition, symptom, or
indication. "Treating" or "treatment" of a disease state includes (i)
preventing the disease state, i.e. causing the clinical symptoms of the
disease state not to develop in a subject that may be exposed to or
predisposed to the disease state, but does not yet experience or display
symptoms of the disease state; (ii) inhibiting the disease state, i.e.,
arresting the development of the disease state or its clinical symptoms; or
(iii) relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms. All patents and
publications identified herein are incorporated herein by reference in
their entirety. 



COMPOUNDS AND PREPARATION Examples of representative compounds encompassed
by the present invention and within the scope of the invention are provided
in the following Table. These examples and preparations which follow are
provided to enable those skilled in the art to more clearly understand and
to practice the present invention. They should not be considered as
limiting the scope of the invention, but merely as being illustrative and
representative thereof. In general, the nomenclature used in this
Application is based on AUTONOMTM v.4.0, a Beilstein Institute computerized
system for the generation of IUPAC systematic nomenclature. If there is a
discrepancy between a depicted structure and a name given that structure,
the depicted structure is to be accorded more weight. In addition, if the
stereochemistry of a structure or a portion of a structure is not indicated
with, for example, bold or dashed lines, the structure or portion of the
structure is to be interpreted as encompassing all stereoisomers of it.
GENERAL METHODS The invention provides compounds and compositions for
treating inflammatory disorders, and methods of treating disorders mediated
by JNK.The starting materials and the intermediates of the synthetic
reaction schemes can be isolated and purified if desired using conventional
techniques, including but not limited to, filtration, distillation,
crystallization, chromatography, and the like. Such materials can be
characterized using conventional means, including physical constants and
spectral data. Unless specified to the contrary, the reaction described
herein preferably are conducted under inert atmosphere, at atmospheric
pressure, at a reaction temperature range of from about -780C to about
18O0C, and most preferably and conveniently at room (or ambient)
temperature, e.g., about 2O0C. TABLE X.Sulzer Chemtech AG, CH 8404
Winterthur, Switzerland Separation method and apparatus for immiscible
fluids The invention relates to a method for separation of a first and a
second immiscible fluid, in particular of a water and oil dispersion into a
water phase and an oil phase and a wash separator for performing such
separation. A conventional three phase separator operates as follows:
usually a water in oil dispersion is fed into the separator. Such a water
in oil dispersion may be a well fluid obtained from an oil well. The water
in oil dispersion may additionally contain a gas, which is mainly degassed
from the oil phase. The conventional three phase separator consists of 3
sections, a first section containing the water (and gas) in oil dispersion,
a second section in which the water and oil are separated and a third
section, which contains the oil. The first section is used for storing a
certain feed volume and it works as a flow homogenizer and inlet section.
In the second section a separation by settling takes place. The third
section is a storage section for the oil which may work also as a flow
homogenizer. A settling is performed in any of the first, second and third
sections. Due to the fact that the settling step requires up to a couple of
hours to be completed, the required volumes for the first, second and the
third sections are considerable. Such a conventional three phase separator
can be employed and operated satisfactorily under conditions where the
separator size is not limited. However the conventional three phase
separator has due to its sheer size several limitations, for instance when
using it for a separation of an water in oil dispersion in a subsea oil
production environment. For such an application thesize of the separator
has to be reduced in order to meet the requirements imposed on any
equipment for separation to be operated under high pressure. Due to the
fact that the settling step involves a separation by gravity, the retention
time of the dispersion in the settling section is high. Three hours and
more are common values for the retention time. If a high separation
efficiency 



is needed, the retention time of a couple of hours is needed for separating
small secondary water droplets present in the oil phase. This can be e.g.
the case if a heavy oil water mixture has to be separated. There is a need
for a separator, which can be used under subsea conditions. A separator for
such a high pressure condition has to be small in size. It is an object of
the invention to provide a separator which is suitable for operation under
subsea conditions. The object of the invention is solved by a wash
separator comprising a vessel containing a first fluid and a second fluid
whereby the second fluid has a different density from the first fluid,
whereby the first fluid is immiscible with the second fluid and the first
and second fluids are separated from each other by an interface, wherein a
feed stream is provided, the feed stream comprising a dispersion of the
first and second fluid, wherein the second fluid forming a disperse phase
in the form of droplets is distributed within the first fluid forming a
continuous phase, characterised in that a distribution element is provided
in the vessel to distribute the feed stream into the second fluid, wherein
the feed stream after having discharged from the distribution element has a
retention time of at most 15 minutes in the second fluid in the vessel. In
a preferred embodiment, the retention time in the second fluid in the
vessel is at most 10 minutes, preferably at most 5 minutes. The feed stream
can comprise a first feed stream and a second feed stream. A supply element
can be foreseen for adding a make up stream of second fluid to the first
feed stream.The portion of the second fluid forming the dispersed phase in
the feed stream is up to 90 volume % preferably up to 60 volume %,
particularly preferred up to 45 volume % within the distribution element,
whereby up to 60 volume % of the second fluid result from line 17 and or
make up stream 16. A mixing element, in particular a static mixer, can be
arranged upstream of the distribution element. A mixing element may also be
arranged in the stream of first fluid which is discharged from the wash
separator. A line for recycling the second fluid from the vessel into the
first feed stream can be foreseen. The vessel has a bottom. Close to the
bottom the distribution element is arranged. The distribution element has
at least one outlet opening for distributing the first fluid, containing
the second fluid as disperse phase. According to the invention, the
distance between the interface and the outlet opening of the distribution
element depends on droplet size and the viscosity of the first fluid and
the density difference of the first and second fluid. The distance between
the interface and the outlet opening of the distribution element is at most
10 m, preferably at most 5 m, particularly preferred at most 3 m. The feed
stream can comprise a gas and/or a solid phase and the solid phase is
separable by a solid retention element arranged below the interface. An
element for promoting coalescence can be arranged between the outlet
opening of the distribution element and the interface and/or above the
interface and/or the interface is within the element. The first fluid can
be an oil and the second fluid can be water. A method for the separation of
a first and a second immiscible fluid to be performed in a wash separator
according to any of the embodiments comprises the step of feeding the feed
stream comprising the first and second fluids into a vessel and
distributing the feed stream by a distribution element into the second
fluid.For performing the method the feed stream can comprise a first feed
stream 



and a second feed stream. The method can further comprise the step of
adding second fluid to the first feed stream before the second feed stream
leaves the distribution element. The wash separator is advantageously
operated at a pressure of less than the pressure at the critical point or
under ambient pressure or under a pressure below ambient pressure or at
least at ambient pressure and at most at a pressure below the pressure at
the critical point. The wash separator is preferably used for a sub-sea
installation. An oil is obtainable by a method as described above as an
intermediate product of at most 10 volume % BSW preferably of at most 5
volume % particularly preferred of at most 1 volume %, most preferred of at
most 0.5 volume %, in particular under subsea conditions, at a pressure of
at least 1 bar and up to and including its critical pressure, preferably at
a pressure of 10 to 150 bar, particularly preferable at a pressure of 40 to
120 bar. Experiments and field data have shown, that with a water leg below
3 m a BSW of less than 0.5 volume % was achieved. The invention will be
explained in the following with reference to the drawings. There are shown:
Fig. 1 a phase diagram for an oil; Fig. 2 a conventional three phase
separator Fig. 3 a wash separator according to a first embodiment of this
invention Fig. 4 a wash separator according to a second embodiment of this
invention Fig. 5 a wash separator according to a third embodiment of this
inventionFig. 6 the phase diagram of Fig. 1 including the operating range
for the wash separator Fig. 1 shows a phase diagram for an oil such as a
well fluid indicating which phases are stable under certain pressure and
temperature conditions. On the horizontal or x-axis of the diagram, the
temperature T is indicated. On the vertical or y-axis, the pressure p is
indicated. Thereby C indicates the critical point having the critical
pressure Pc and the critical temperature Tc. The point of maximal pressure
is often referred to as the cricondenbar point 100. The cricondenbar point
not necessarily corresponds to the critical point C. The curve extending on
the left side of the critical point is the liquid saturation curve 10 1 .
The other part of the curve, i.e. the curve extending on the right side of
the critical point is the vapor saturation curve 102. The areas of
stability for the different phases are as follows: The area of stability of
the liquid phase is indicated by letter L and extends in Fig. 1 above the
liquid saturation curve 10 1 indicating the transition from liquid phase to
a two phase region V+L, in which liquid and vapor phases of the oil
coexist. The transition temperature to the dense phase, which is the region
of supercritical fluid, which is present above the temperature of the
critical point, represents the upper boundary of the area of stability of
the liquid phase L. Above the temperature at the critical point, only dense
phase is present. The vapor phase V is present in a area according to Fig.
1 which extends to the right of the vapor saturation curve, that means the
transition from the two phase region. The area V is extending up to the
line indicating the temperature corresponding to the critical point. Thus
in Fig. 1, L+V indicates the two phase area in which liquid and vapor are
present at the same time. A conventional three phase separator 110
according to Fig. 2 operates as follows: a water in oil dispersion is fed
into the separator. Such a water in oil 



dispersion may be a well fluid obtained from an oil well. The water in
oildispersion may in such a case additionally contain a gas, which is
dissolved primarily in the oil phase. The oil phase 113 in this water in
oil dispersion is thus the continuous phase whereas the water phase 114 is
present in droplets in the first section 115 of the tank 112 . The
conventional three phase separator 110 according to this Fig. 2 consists of
3 sections, a first section 115 containing the water (and gas) in oil
dispersion, a second section 116 in which the dispersion is separated into
two phases and a third section 117, which contains the oil. The first
section 115 is used for storing a certain feed stream 125 and it works as a
flow homogenizer and inlet section. In the second section 116 a separation
by settling takes place. The third section 117 is a storage section for the
oil which may work also as a flow homogenizer. A settling can be performed
in any of the first, second and third sections ( 1 15,1 16,1 17). Due to
the fact that the settling step requires up to a couple of hours to be
completed, the required volumes for the first, second and the third
sections ( 1 15,1 16,1 17) are considerable. Such a conventional three
phase separator can be employed and operated satisfactorily under
conditions where the separator size is not limited. The first section 115
can be separated from the second section by a perforated plate 120. The
dispersion moves across the perforated plate 120. During the movement of
the dispersion from the first section to the second section and thereafter
to the third section a separation of the dispersion into the two phases by
gravity in a settling step is performed. Water droplets present in the oil
phase descend and oil droplets present in the water phase slowly rise to
the interface 118 . When the respective droplets arrive at the interface,
they merge with the corresponding continuous phase, thus the oil droplets
are received by and merge with the oil phase 113 whereas the water droplets
are received by and merge with the water phase 114. The oil phase 113
traverses the second section 114 and is fed via an overflow weir 119 into
the third section 117. The uppermost layer of oil is decanted, that means
it spills over the weir 119 and is collected in a basin forming the third
section. The water phase accumulates in the bottom part of the tank in the
second section and is discharged from the tank as residue 126.The third
section 117 is a storage section for the oil which may work also as an
accumulator from which oil can be fed as oil discharge 128 continuously
into a subsequent process unit. The third section thus ensures, that oil is
available for subsequent continuous process steps. The separation of any
gas from the oil phase, thus a degassing step, takes place mainly in the
second and third sections. The gas phase is discharged from the top of tank
112 by a gas discharge stream 127. The progressive movement of the oil
phase from the second to the third sections is indicated by the arrows 130
in dotted lines. When moving slowly through the second section, the water
drops contained in the oil descend by virtue of gravity, so that the
uppermost layer of the water in oil dispersion is depleted of water, when
reaching the weir 119 delimiting the second section 116 on its right side
as shown in Fig. 2 . If the drop sizes of the water in the oil are very
small and/or the density difference between oil and water is small, the
settling operations may well take several hours. Settling times of 24 hours
are not unusual for such conventional three phase separators. Stokes law
explains the relation between drop size and velocity of droplet
sedimentation, which will be explained in more detail. From Stokes law it
results that small drops result in a substantial decrease of speed of
sedimentation, thus increasing the settling or 



retention time required. A separator, which has to be designed for such a
long settling (or retention) time is consequently of a large size, for many
applications, such as oil platforms too bulky in size. The wash separator
of this invention according to Fig. 3, Fig. 4, Fig. 5 as compared to the
conventional three phase separator according to Fig. 2 requires retention
times of some minutes only.. Due to these short retention times, it has
become possible that the wash separator is considerably reduced in size. A
first section needed for a conventional three phase separator according to
Fig. 2 can be completely be dispensed with in any of Fig. 3 to 5 .The wash
separator 1 comprises a vessel 2 containing a first fluid 3 and a second
fluid 4 whereby the second fluid 4 has a different density from the first
fluid 3. The first fluid 3 is immiscible with the second fluid 4 and the
first and second fluids are separated from each other by an interface 5 . A
feed stream 15 is provided, the feed stream 15 comprising a dispersion of
the first and second fluid (3,4). The second fluid 4 thus forms in the feed
a disperse phase in the form of droplets which is distributed within the
first fluid 3 forming a continuous phase. The feed stream 15 may enter
continuously into the wash separator 1 through the distribution element 6 .
By means of the distribution element 6, which is provided in the vessel 2,
the feed stream 15 is distributed into the second fluid 4 . It is to be
noted, that the phases are inverted with regard to the known separator
after the dispersion has passed the distribution element. The second fluid
4 in the vessel is now predominantly the continuous phase, into which
droplets containing the first fluid 3 are distributed. These droplets of
the first fluid 3 may again contain small droplets of the second fluid 4 .
Thus, the first fluid 3 is always the fluid of lower density, irrespective
of the composition of phases, the second fluid the fluid of higher density.
In particular, the first fluid can be oil and the second fluid can be
water. In this particular case the feed stream 15 is a water in oil
dispersion. Thus reference numeral 3 refers to the oil phase, and reference
numeral 4 to the water phase. Thus the water may be produced water in the
feed stream (24, 6 1, 3 1) of Fig. 3, 4 and 5 respectively. The water may
also be fresh water 16 e.g. sea water, or recycled water, such as the water
in line 17. Making use of such a phase inversion allows for a separation
triggered by a completely different separation mechanism, by coalescence.
This is the principal reason why the feed stream 15 after having discharged
from said distribution element 6 has a retention time of at most 15 minutes
in the second fluid in the vessel. Due to the fact that this invention can
make use of coalescence, the retention time in the second fluid 4 in the
vessel 2 is at most 10 minutes, preferably at most 5 minutes.The design of
a wash separator enabling such a coalescence results in an unexpected
remarkable improvement of separation as compared to conventional
gravitational separators based on settling. It is assumed that the
following mechanisms contribute to this unexpected result, which will be
explained for the system oil/water. However the disclosure is not limited
in any way to oil/water systems, it can be extended to any dispersion
comprising a first and a second fluid. The oil droplets present in the
water phase forming an oil in water dispersion or alternatively a water in
oil in water dispersion, also named a multiple dispersion, in the wash
separator are subjected to two different mechanisms expressed as scenario
a) or scenario b): 



If the oil droplets contain water droplets the water droplets according to
scenario a) either coalesce in the oil droplet or according to scenario b)
the water droplets migrate to the interface separating the oil droplet from
the continuous water phase in the vessel and coalesce with the continuous
water phase surrounding the oil droplet. Under scenario a) the water
droplets inside the oil droplet are moving because of the secondary flow
field inside the oil droplets induced by movement of the oil droplets in
the water leg. During their movement inside the oil droplet, they encounter
other water droplets. When coming in contact with another water droplet,
the two small water droplets tend to merge to a single, larger water
droplet. Under scenario b) the water droplets moving inside the oil droplet
have a tendency to move towards the interface of the oil droplet with the
continuous water phase surrounding the oil droplet. When such a water
droplet reaches the interface, it merges with the continuous water phase
surrounding the oil droplet. As a consequence the number of water droplets
in the oil droplet decreases. Consequently the oil droplet is depleted of
water droplets. Experimentally it has been shown, that scenario b) appears
to occur more often during the rising movement of the oil droplets within
the water phase than scenario a).Under both scenarios, the small water
droplets inside the oil droplets either increase in size and/or decrease in
their number. Therefore both scenarios contribute to improve the separation
of oil and water. The separation of oil and water takes place at the
interface 5 of the water and oil phase in the wash separator. If an oil
droplet according to scenario a) reaches the interface 5, the oil droplet
merges with the oil phase 3 forming the upper part of the interface and the
fluid layer above the interface. The water droplet inside the oil droplet
is, due to its size, likely to migrate back into the lower part of the
interface, that is into the water phase below the interface 5 . This
migration back to the water phase should occur also according to the Stokes
law, a model used for description of separation by gravitation. Stokes law
relates to the velocity of droplet sedimentation, that is in our case to
the move of the water droplet of scenario a) downwards in the direction of
the lower part of the interface. According to Stokes law, the velocity of
droplet sedimentation is proportional to the square of the droplet
diameter. Therefore the increase in size of the droplet has a large impact
on the velocity of droplet sedimentation. Therefore it is likely that a
large water droplet according to scenario a) will migrate into the
direction of the lower part of the interface formed by the water phase and
it is unlikely that the water droplet will be entrained with the oil
droplet into the oil phase. Consequently when scenario a) occurs, then the
separation of water and oil dispersion is improved. Scenario b) already
results in an improvement of separation, when the oil droplets are
migrating through the water phase due to the fact that the small water
droplets inside the oil droplet decrease continuously in their number.
Therefore the conclusion must be, that if either one of scenarios a) or
scenarios b) occurs, the separation is improved, whereby both scenarios
make use of the coalescence of droplets.Moreover the existence of a
multiple dispersion in the oil droplet has the additional advantage, that
the distance between the small water droplets within the oil drop is much
smaller as compared to the distance of the water droplets in the oil layer
of the conventional three phase separator. Therefore these water droplets
coalesce much more rapidly according to scenario a) or 



reach the oil/water interface much more quickly according to scenario b).
Therefore the design of a wash separator enabling such a coalescence
results in an unexpected remarkable improvement of separation as compared
to conventional gravitational separators based on settling. The wash
separator according to Fig. 3 has a first section 8, in which the
separation of the first fluid 3 and the second fluid 4 is completed and a
second section 9 . The first fluid can be degassed, thus any gas phase
present in the first section 8 or the second section 9 is drained. From the
second section, the first fluid is discharged as product stream 20. The
first fluid passes over a weir 25 from the first section into the second
section. Any gas phase present in the first fluid is rising to the top of
the vessel and is discharged as gas stream 18 . Advantageously a supply
element 10 for adding a make up stream 16 of second fluid to the feed
stream can be foreseen. Alternatively or in addition thereto a line 17
split from the stream 22 of second fluid 4 leaving the bottom 7 of the
vessel 2 may be added to the feed stream 15 before the feed stream 15
enters the distribution element 6 . Unexpectedly the volume of the vessel 2
needed for separation needs not to be increased, if the portion of second
fluid in the feed stream is up to 90 volume %, preferably up to 60 volume
%, particularly preferred up to 45 volume % within the distribution
element, thus prior to the discharge from the distribution element 6. ,
whereby up to 60 volume % of the second fluid result from line 17 and or
make up stream 16 . By adding such a substantial amount of second fluid to
the feed stream 15, it would normally be assumed that the retention time in
the vessel 2 would be reduced, what would affect the separation efficiency
negatively. Alternatively it would normally assumed that if the same
separation efficiency is to be obtained, the volume of the vessel would
have to be increased. Surprisingly it turned out that the addition of
second fluid 4 to the feed stream 15 not onlydoes not lead to any of these
expected effects. Even without increasing the volume of the vessel of the
wash separator, a more efficient separation is obtained, even though the
retention time is reduced in this case. Thus it is possible to reduce the
size of the wash separator compared to the separator according to Fig. 2
drastically, especially when second fluid is added to the feed stream 15.
It has been found, that the separation in the wash separator 1 does not
occur due to settling, but is predominantly based on coalescence. This
implies that the separation is not limited by Stokes law and the settling
velocity of the droplets or the retention time in the volume of the vessel,
but on the coalescence time, which is very short compared to the settling
time in particular for many crude oil systems. The coalescence of the
droplets of second fluid inside the droplets of the first fluid under
either scenario a) or scenario b) as previously described is responsible
for the enhanced separation efficiency and the short retention times. The
addition of second fluid, in particular the addition of water to a crude
oil feed reduces the concentration of surface active agents and naphthenic
acids present in the feed stream 15 which promotes coalescence
significantly. Due to the fact that the formation of naphthenates is
reduced, a blockage of the interface 5 is prevented. The amount of added
second fluid in the make up stream 16 and/or the line 17 can usually be
decreased during the lifetime of the crude oil field since the amount of
second fluid in the feed stream 24, 3 1, 6 1 is increasing without addition
of second fluid by the make up stream 16 and/or the line 17. The portion of
the second fluid in the feed stream 15 is up to 90 volume % preferably up
to 60 volume %, particularly preferred up to 45 volume % within 



the distribution element, whereby up to 60 volume % of the second fluid
result from line 17 and or make up stream 16 . The make up stream 16 and/or
the line 17 can be mixed with the feed stream 24, 3 1, 6 1 before leaving
the distribution element 6 . A mixing element 12, in particular a static
mixer, can be arranged for this purpose upstream of the distribution
element 6 . The drop size of the droplets of the first fluid in the second
fluid in the feed stream leaving the distribution element is determined by
the one or moreoutlet openings of the distribution element. Such a
distribution element may comprise a nozzle for creating droplets of an
average size of less than 10 mm. Alternatively the distribution element
comprises a plurality of outlet openings for forming droplets in the range
of several millimeters, preferably having an average droplet size of 1 to
25 mm, particularly preferred 1 to 15 mm. It further results from the
improved separation, that the distance between the interface 5 and an
outlet opening 23 of the distribution element 7 of the vessel 2 is at most
10 m, preferably at most 5 m, particularly preferred at most 3 m. Fig. 4
shows a wash separator 1 according to a second embodiment of this invention
with a vessel 2 of similar configuration as Fig. 3 . Concerning the
features of this wash separator 1 it is referred to the description of Fig.
3. In Fig. 4, a second wash separator 60 is shown upstream of the wash
separator 1. In this particular embodiment the wash separator 1 is operated
with a "low gas to liquid low BSW live crude" as feed stream 15 coming from
the second wash separator 60 shown only schematically. The term "low gas to
liquid low BSW live crude" stands for a crude oil, such as produced from
wells or issued from reservoirs, also known under the term of crudes or
production crudes. Such a crude oil is characterised by the RVP or Reid
Vapor Pressure to ensure that the crude oil is stable and to avoid any
degassing during transport and storage. Furthermore the crude oil is
characterised by the BSW (Basic Sediment and Water) value, which is the
volume percentage of water and sediment, thus solid phase. This BSW value
should be usually at most 0.5 volume % for meeting the export quality
standards of the crude oil. A further characteristic value is the salinity,
which has to be less than 100 mg/l equivalent to natrium chloride, in
particular less than 60 mg/l for the crude oil to be suitable to be
processed further in subsequent refining steps. The second wash separator
60 is operated under atmospheric conditions. A degasification can be
performed in addition to the separation in this second wash separator,
which has the same features as the wash separator of Fig. 3and operates as
described in connection with the first embodiment as disclosed in Fig. 3 .
The feed stream 6 1 to the second wash separator is a dispersion of the
first and second fluids, in particular a crude oil containing water, either
a "two phase live crude" and water or a "liquid live crude and water" or a
mixture of degassed "low gas to liquid low BSW live crude" and water. A
"live crude" is thereby a crude oil containing a significant amount of
solved gas phase, i.e. usually existing under pressure. The "two phase"
relates to the region of the phase diagram of Fig. 1 or Fig. 6 in which a
liquid and a vapor phase coexist, the L+V area. The term "liquid live
crude" relates to a dispersion in the L area of the phase diagram. The term
degassed "low gas to liquid low BSW live crude" can either refer to the
feed stream 15 of Fig. 4 or Fig. 5 or feed stream 15 of Fig. 3 or a feed
stream 15 according to Fig. 6 . This wash separator 1 operates for the
above mentioned type of feed stream 



15 with a pressure p in the range of atmospheric pressure and a temperature
T in the range of 40 to 45C. The feed stream 15 "low gas to liquid low BSW
live crude" is consisting of "pre-degassed crude oil" or "low gas-to-liquid
ratio liquid live crude coming from the second separator 60 operating under
higher pressure. The product resulting from the separation process
performed in the wash separator 1 is in this case a product stream 20 of a
stabilised oil. Such a stabilised oil complies with sales specifications in
terms of RVP, BSW and salinity. The product drawn off from the wash
separator 1 or the last of the wash separators if more than one wash
separator is arranged in series to the second wash separator 60 is a
stabilised crude oil complying with the aforementioned specifications for
storage and transport. Additionally the feed stream 6 1 can comprise a
solid phase 19. The solid phase plasses the mixing element 12 and enters
the vessel together with feed stream 15. The solid phase 19 can be
separated by a solid retention element 11 arranged below the interface 5 .
A third possible arrangement of a wash separator 1 in a plant for the
treatment of a dispersion, in particular for the treatment of crude oil is
shown in Fig. 5 .In Fig. 5 a degasser 30 is foreseen for performing the
degasification upstream of the wash separator 1 The wash separator operates
under pressure and has the same configuration as in Fig. 3 . In addition an
element 14 for promoting coalescence can be provided between the outlet
opening 23 of the distribution element 6 and the interface 5 according to
any of the embodiments shown in Fig. 3, Fig. 4 or Fig. 5 . Alternatively
the distribution element may comprise a plurality of outlet openings 23.
Such an element 14 for promoting coalescence may be for example configured
as a structured packing, a woven or non-woven structure or a perforated
plate. A mixing element 22 may also be arranged in the stream of first
fluid 20 discharged from the vessel 2 of wash separator 1 which can still
contain a portion of the second fluid. The mixing element 22 provides a
dispersion and homogenisation of the stream of first fluid 20 which still
contains a portion of the second fluid and avoids the generation of
agglomerates of the second fluid. Such agglomerates are likely to be formed
if the second fluid is a slurry. Furthermore, the creation of hydrates
present in the second fluid can be reduced due to the dispersion and
homogenisation of the stream of first fluid 20 which still contains a
portion of the second fluid. Fig. 6 shows the range of possible operation
for the wash separator according to any of the embodiments of the
invention. The cross-hatched areas 103, 105, 106 including the horizontally
hatched area 107 indicate possible operation points for the wash separator.
Compared thereto, a conventional wash tank can only operate in the very
narrow horizontally hatched area 107. A conventional wash tank is for
instance disclosed in US2947380 or WO2005/1 0051 2 . This large area of
possible operation of the wash separator according to this invention is
another surprising effect as the wash tanks according to the prior art
could only be operated in the horizontally hatched area 107 of the phase
diagram. The separation mechanism based on coalescence as described in
connection with this invention is surprisingly applicable to liquid/liquid
dispersions as well as gas/liquid dispersions which happen to fall into the
L+V area 103 of Fig. 1 or Fig. 6 .A method for the separation of a first
and a second immiscible fluid to be performed in a wash separator 1
according to any of the preceding embodiments comprises the step of feeding
the feed stream 15 comprising 



the first and second fluids into a vessel 2 and distributing the feed
stream 15 by a distribution element 6 into the second fluid 4 . The method
may additionally comprise the step of adding second fluid 4 to the feed
stream 24, 3 1, 6 1 before the feed stream 15 leaves the distribution
element 6 . The wash separator can be operated under a pressure of less
than the pressure at the critical point or under ambient pressure or even
at a pressure below ambient pressure. The wash separator can also be
operated at least at ambient pressure and at most at a pressure below the
pressure at the critical point. The feed stream comprises a liquid/liquid
dispersion or alternatively a gas-liquid dispersion. One of the most
preferred uses of the wash separator according to any of the preceding
embodiments is the separation of crude oil and water in a sub-sea
installation.Patent claims 1. A wash separator ( 1 ) comprising a vessel
(2) containing a first fluid (3) and a second fluid (4) whereby the second
fluid (4) has a different density from the first fluid (3), whereby the
first fluid (3) is immiscible with the second fluid (4) and the first and
second fluids are separated from each other by an interface (5), wherein a
feed stream ( 15, 24, 3 1, 6 1) is provided, the feed stream ( 15, 24, 3 1,
6 1) comprising a dispersion of the first and second fluid (3,4), such that
the second fluid (4) is forming a disperse phase in the form of droplets
which is distributed within the first fluid (3) forming a continuous phase,
characterised in that a distribution element (6) is provided in the vessel
(2) to distribute the feed stream ( 15, 24, 3 1, 6 1) into the second fluid
(4), wherein the feed stream ( 15, 24, 3 1, 6 1) after having discharged
from said distribution element (6) has a retention time of at most 15
minutes in the second fluid in the vessel. 2 . The wash separator according
to claim 1, wherein the retention time in the second fluid (4) in the
vessel (2) is at most 10 minutes, preferably at most 5 minutes. 3 . The
wash separator according to any of claims 1 or 2, wherein the feed stream
comprises a first feed stream (24,31 ,61 ) and a second feed stream (
15)wherein a supply element ( 10) for adding a make up stream of second
fluid to the first feed stream (24, 3 1, 6 1) is foreseen. 4 . The wash
separator according to any of the preceding claims, wherein the portion of
the second fluid (4) forming the dispersed phase in the feed stream ( 15)
is up to 90 volume % preferably up to 60 volume %, particularly preferred
up to 45 volume % within the distribution element,whereby up to 60 volume %
of the second fluid result from line 17 and or make up stream 16. 5 . The
wash separator according to any of the preceding claims, wherein a mixing
element ( 12), in particular a static mixer, is arranged upstream of the
distribution element (6) and/or a mixing element (22) is arranged in the
discharge stream (21 ) of the second fluid. 6 . The wash separator
according to any of the preceding claims 3 to 5, wherein a line (17) for
recycling the second fluid (4) from the vessel into the first feed stream
(24, 3 1, 6 1) is foreseen. 7 . The wash separator according to any of the
preceding claims, wherein the vessel (2) has a bottom (7) and the
distribution element (6) has at least one outlet opening (23) and the
distance between the interface (5) and the outlet opening (23) of the
distribution element (6) is at most 10 m, preferably at most 5 m,
particularly preferred at most 3 m. 



8 . The wash separator according to any of the preceding claims wherein the
feed stream ( 15, 24, 3 1, 6 1) comprises a gas ( 18) and/or a solid phase
(19) and the solid phase (19) is separable by a solid retention element ( 1
1) arranged below the interface (5). 9 . The wash separator according to
any of the preceding claims, wherein an element (14) for promoting
coalescence is arranged between the outlet opening (23) of the distribution
element (6) and the interface (5) and/or above the interface (5) and/or the
interface (5) is within the element.. 10. The wash separator according to
any of the preceding claims, wherein the first fluid (3) is an oil and the
second fluid (4) is water. 11. A method for the separation of a first and a
second immiscible fluid to be performed in a wash separator ( 1) according
to any of the preceding claims comprising the step of feeding the feed
stream ( 15, 24, 3 1, 6 1) comprising the first and second fluids into a
vessel (2) and distributingthe feed stream ( 15, 24, 3 1, 6 1) by a
distribution element (6) into the second fluid (4). 12. The method of claim
11, wherein the feed stream ( 15, 24, 3 1, 6 1) comprises a first feed
stream (24, 3 1, 6 1) and a second feed stream ( 15) further comprising the
step of adding second fluid (4) to the first feed stream (24, 3 1, 6 1)
before the second feed stream ( 15) leaves the distribution element (6).
13. The method according to claim 11, wherein the wash separator ( 1) is
operated under a pressure of less than the pressure at the critical point
or at ambient pressure. 14. The method according to claim 13, wherein the
wash separator ( 1) is operated under a pressure below ambient pressure or
at least at ambient pressure or at a pressure below the pressure at the
critical point. 15. Use of the wash separator ( 1 ) according to any of
claims 1 to 11 for a sub-sea installation. 16. An oil, obtainable by a
method according to any of the preceding claims, as an intermediate product
under subsea conditions of at most of at most 10 volume % BSW preferably of
at most 5 volume % particularly preferred of at most 1 volume %, most
preferred of at most 0.5 volume %, in particular under subsea conditions at
a pressure of at least 1 bar and up to and including its critical pressure,
preferably at a pressure of 10 to 150 bar, particularly preferable at a
pressure of 40 to 120 bar. 


