PYRI M DI NYL PYRI DONE | NHI Bl TORS OF JNK This invention relates generally to
the fields of nedicinal chemstry and treatnent of inflanmtory disorders.
Mor e par twoubawdsyiost he i nvention relates to pyrim di nyl ppyrardemndeisodi bitors
of JNK, nethods and formnulations for inhibiting JNK and treating

JNK- medi at ed di sorders, and the like. JNK The c-Jun N-term nal kinases
(JNKs) are nenbers of mtogen-activated protein kinase famly along with
p38 and extracel |l ul ar signal -regul at ed ki nases (ERKs). Three distinct genes
(jnkl, jnk2 and jnk3) encoding 10 splice variants have been identified.

JNKI and JNK2 are expressed in a wide variety of tissues, whereas JNK3 is
mai nly expressed in neurons, and to a |l esser extent in heart and testes.
Menbers of JNK fam |y are activated by pro-inflanmtory cytoki nes such as
tumor necrosis factor a (TNF-a) and interleukin-1 b (ILI b), as well as
environmental stresses. The activation of JNKs is nediated by its upstream
ki nases, MKK4 and MKK7, via dual phosphorylation of Thr-183 and Tyr-185. It
has been sh dhe diverse upstream
ki nases, inc %ﬁgrhl\/ENﬁj&hm’ VEK %f&@g\’elﬁge@ﬁ%g%%ﬁet e external stimuli and
cel lul ar context The specificity of JNK signaling is achieved by formng a
JNK- speci f i Sepayaidn neticadphexappardtas mmmmigtibigpfl@dsonponent s of t he ki nase
cascade by use of scaffold proteins called JNKinteracting proteins. JNKs
have been shown to F inmportant roles in inflammtion, T cell functions,
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cel lul ar andxﬁ" W%bdﬂvgggﬁméﬂﬁNgeg%gﬁ%kﬁomﬂg %@ 2fce and inportance of
the activated JNK in thepat hogenesis of RA First, abnormal activation of
JNK was det e t at r odent
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t he recent proof-of-conce studi es: at JN bitors
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cells. More dopaedtbasizbls nbhEmit®K i nhi bitors showed good efficacy in chronic
rat and nouse nodels for their abilities to reduce cellular infiltration,

i nfl ammati on, hyper-responsi veness, snooth nmuscle proliferation, and IgE
producti on. THeseverlibecoavenitas ttgges,ﬁta‘sensepﬁeatbr had dee 0 itd NKser sizéhe
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and preval ent netabolic disease characterized by insulin resistance and
insulin secretion inmpairment as a result of chronic |owlevel inflammtion
and abnormal |ipid nmetabolism associated with oxidative stress. It has been
reported that JNK activity is abnornally elevated in various diabetic
target tissues under obese and diabetic conditions. Activation of the JNK
pat hway by pro-inflammtory cytoki nes and oxi dative




stresses negatively regulates insulin signaling via phosphorylation of
insulin receptor substrate-1 (IRS-1) at Ser307 , therefore contributes to

i nsul i n rweiwtoasemsand gl ucose tol erance. Conpel | i ng geretrirp2@wiocawge cane
from el egant ani mal nodel studies usimg jnk mce crossed with either
genetic (ob/ob) obese mce or dietary obese mce. Loss OOJNKI (JNKI 7 ), but
not JNK2 functions (jnl ), protected obese mce from body gai ns, increased
st eadystate |.eve and, decr.ease sma insulin |evels.
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Al zheinmer's (AD), Parkinson's (PD) and Stroke are CNS di seases

characteri zed bé)s ynapti c | oss, neuronal atrophy and death. The JNK pat hway
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nodel of AD daseéutatebyy bi avaténoidktprephasie bejaemrsatedatl on prevented the

i mpai rment of synaptic plasticity. In the animl nodels of PD (MPTP nodel),
el evat ed phospho- MKK4 and phospho-JNKs were observed concomtantly with the
neur onal cel Thedgds A.nesddAbaiserprajehavhiethaan de usedpdar shbpea 6PRdigens. de
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i nhi biti ng MPTP-nedi ated JNK, c-Jun and caspase activation, therefore

bl ocki ng neuronal cell death in the substantia nigra. In addltlon in the
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(gl utamate ;bé)cyfﬁ Bﬁ%%rr%b[s)‘ge ﬁé’(ﬁ] é& sei zure or neuronal death. These data
suggest JNK3 was mainly responsible for glutamate excitotoxicity, an
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ef fl ux punps such as ndrl and MRPI responsi bIe for rrultldrug reS|stance
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were al §% up® @y mast 48 mutase Peeierakly éﬂmmk ;ﬁ’ﬁ'@h‘t@ﬁy Accor dingly, JNK
nmodul ators are useful in treating a variety of diseases and/or conditions.
The rol e of endent Ki nases in the requl ati gn of cellular
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pat hway; t ive therapeutic agents. See, e.g., J .
Lukas et al fﬁﬁ@fou&% Qrig{?%j g}%agél‘s 82; J.R Nevins, Science (1992)
258:424-29; LK. Limet al., MI 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. M. Physiol.) L941-1949; and J . Sang et al., Chin. ScL
Bul | . (1999) 44:541-44. Inhibitors of cellular proliferation act as
reversible cytostatic agents that are useful in the treatnent of disease
processes which feature abnormal cellular growth, such as cancers and ot her
cell proliferative disorders including, for exanple inflammtion (e.qg.

beni gn prostate hyperplasia, famlial adenomauosis, pol yposis,
neuro-fibromatosis, atherosclerosis, pulnonary fibrosis, arthritis,



psoriasis, inflammatory bowel disease, transplantation rejections
infections), viral infections (including, without limtation, herpesvirus,
poxvi r us,wbepstoaisatoBar r vi rus), autoi nmune di sease (e.g. pcumpsooonbmusat oi d
arthritis, psoriasis, inflammatory bosel disease), neurodegenerative

di sorders (including, without limtation, Al zheiner's disease), and

neur odegener ati ve di seases (e.g. Parkinson's disease, anyotrophic |ateral
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al kyl; with R like B%r\%‘éé'@ tHe sEROHE guit] e@?\‘ Pvgrgs‘léﬁré o EEW‘EQQ g8t H,
then RL is r@ 9¢ fai€se8M-ai n embodi nents of Formul a I, Yis lower alkylenyl.
In certain enbodi nents of FormJIa I, R is H In certain enbodi ments of
Forrrulal IS oxy cetaln s of Formula I, Rl is
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enbodi ments dM.Formula I, Ris hydroxy. In certain enbodi nents of Formula
1, Ris hydroxy. The appl i cation provi des the conmpound of Formula II,

sel ected fromthe group consisting of: In one aspect, the applicati on
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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.

25 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.



in need thereof a therapeutically effective amount of any of the above
conpounds. In certain enbodi nents of the nethod of treating a JNK-nedi ated
di sor der ,woheinstamedi at ed di sorder is characterized by eelrlmrbaw/063498
proliferation. In certain enbodi nents4of the nethod of treating a

JNK- nmedi at ed di sorder, the JNKnedi ated disorder is arthritis. In certain
enbodi nents of the nethod of treating a JNK-nedi ated di sorder, the
arthritis is-rheupatoid arthritis. An,certain enbodi.nents of the nethod of
reating a ST oaias Pemld SiRAEFart BaTarSs Adtst Teet Memin, 1 &
certain enbahdasesond feduestrasgtrhobhe dtihaedtan durthelidnmpertiesthedsteld sor der, t he
JNKnedi at ed (] | | I I | hod of
treating a Mg?@ﬂgy%ﬁg@?ﬁﬁﬁr’sttfﬁgﬁ% Hﬁgﬁpg@gﬁﬂiﬁ%@gﬁ% Fé%ﬁlez eimer's
di sease. | n leeyesiing digtpibdtioratement. t he met hod of treating a JNK-medi at ed
di sorder, the JNKnedi ated di sorder is Parkinson's disease.ln certain
enbodi nents of the method of treatin a] JNK- nedi at ed di sorder, the

JNKmedi ated &%Wﬁa@ﬁepérqt@c‘ﬁéﬁ@”&q@ﬁ Kely QreraiefialiaPEssed Heres s 1Re

net hod of trmassurg a tHéNGritiedl ipairedrdinger datbiertipresdiferdivadedagiressuter i s

cancer. In cerntain enmbodi nents of th thod for treati - medi at ed
i sorder. wieel oERORE RS et A et esiEnd AR s b ai
cancer. |n qeessire beidbedierpreassucd at the erdichbpoifitr treati ng a JNK- nedi at ed
di sorder, wherein the JNK-nedi ated di sorder is cancer, the cancer is
| eukem a. I n_one aspect, the application provides a nethod of treating a
JNK- nedi at ed'hf waslisepaiater ispieiecably 46pd doraa sr-seadnstebatian.sor der such as
cellular proliferation, arthritis, asthma, diabetes, Al zheiner's disease,
Par ki nsgn' s di sease, .i.schenic stroke or, cancer, said nethod c rising
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appended cl al s, si ng , e plural
ref er ent!® urlP9Y haePrBicHIBLly RFEtesnble aliachrepadredditd (g RO bathus, the phrase
""a" or "an" entity' as used herein refers to one or nore of that entity;

for exanple,—a co und refers to one or re conmpounds or at |east one
comound. . AEERTCTRENg i oate Gt Ship TREC WS Bretht fes belBhs B2 | onct
one" can be BSWHof Iesetiemaddeailime feveasnachAsvaedsed in this specification,
whether in a transitional phrase or in the body of the claim the terns
“conprise(s)" and "conprising” are to be interpreted as having an

open- ended nE¥hinngntiamuill be explaineadenrige fellowing Mathi eferepeetethesgievingmbus| y
wi th the phrgsgs ar8aKbng: at least” or "including at least". Wen used in
the context of a process, the term"conprising" neans thatthe process
includes at least the recited steps, but may include additional steps. Wen
used i n 20he RigNt exph&de diagamdoingh ell; conposition, the term "conpri sing"
means that the compound or conposition includes at |east the recited
features or conmponents, but may also include additional features or
conponent s. Mg. 2Asecdorhendpnal thréeepkaspeepdratal | y i ndi cat ed ot herw se, the
word "or" is used in the "inclusive" sense of "and/or" and not the
"exclusive" sense of "either/or". The term "i ndependently"” is used herein
to i ndi cat e fti6ia® 2avastt sepArataracepisling &b adirgirgmbedimens phldeinventiout regard
to the presence or absence of a variable having that sanme or a different
definition within the same conpound. Thus, in ,a conpound in. which R
appears tvi GH0ahd WaSSeRaTE ALOOrHae Fol perong SeRRhen oL BYEION bot b
R's can be carbon, both R's can be nitrogen, or one R' can be carbon and

the other nigg 088/l Ml A0 VALLARKG 14 § ira eRbodRin ST Nan one

time in any




depi cting and descri bi ng conpounds enpl oyed or clained in the present
invention, its definition on each occurrence is independent of its
defini ti omoabiomserog ot her occurrence. Al so, conbi nati ongcofEpsaostisbgient s
and/ or variables are perm ssible onlysif such conpounds result in stable
conpounds. A bond drawn into ring system (as opposed to connected at a
di stinct vertex) indicates that the bond may be attached to any of the

suitable ri ns. The te |ona tion asued her ei n
reane that | 418 b3BGARANY giageahdt B E ekl tE bt Alhatendt ) M isheed
not, occur, sepdratbat the descrl ption includes instances V\here the event or
circunstance occurs and instances in which it does not. For exanple,

"optionally substituted" neans that the optionally substituted noiety may
i ncor por at e Fghl gheyem phase diagam feredit oil sneh as envelhfvidtindicating whidher ei n to
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forth. In gereticdl ortyhexi$,ehepredsune p is sndisgiddherein to nodify a nuneri cal
val ue above and bel ow the stated value by a variance of 20% Certain

conpounds of the invention may exhibit tautonerism Tautoneric conpounds
can exi st aslhesebyC indioatémtheraricakepeoiabhavis@éue esticaPpoessiure ficandatiteoner s
resul t ffomérl?.%al”ﬂegrt b@?eeﬁc %g%ﬁtta% r‘ﬂ%l‘ﬁr%%shbééj §8ﬁ@n ALiaehgbWeen two

atons. Tautoners exi s |neU| brium an ts to isolate an
i ndi vi dual ttaﬁtcﬂﬁ@"r‘@erihﬂﬁalqlrii 1&%5@@@@%13%*2@@%63@ r@t@ﬁs@rav and physi cal
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Common pr ot (turg\(;é)gs taut omers include keto/enol (-C(=0-CH -COOH) =CH),
ani de/ i ni di ¢ 2.C(=0-NH -C(- OH)=N-) and ami dine (- C(=NR)- Nk
-C(-NHR)=N-) tautomers. The latter two are particularly conmon in

net eroary! ek bRl ! H%ifdn DRagbesnis IdSRR! TAE FEsOIPaSSES al

tautomeric for oun scientific ternms used

herei n Have stakllirfinagacidmnsseys d?ﬂ:l%ﬁ*tgtj@dde bﬁ@ &xteids in Fig: 1 ABOYRt to

whi ch the prtﬁéfﬁqbldl smt@ﬂ’dtlbﬁrtul@\%ﬂ@i rh?dlcatrh'geﬁté tedriR@ToN ﬁ@mdi@himﬁlﬁiasé%f@r ence
is made herglnto varlou rrethoo gavaanld mat eri al s owntotg iﬁ of
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Basi s of Th ) Kk
(2001) . Any WP RS T orbeht stove MToRerpiche RIRACHES blfL el | (.
be util |2ﬂed the upger pougdarytof tiie apeagkstabilinveiihe dquicHeaseek, preferred
materials and methods are described. Materials, reagents and the like to
whi ch reference are nmade in the fol| ow des tion and exanples are

obt ai nabl e FARAVMECHRITEIPRRAU Bt heLcritigal Fé%@ f}éﬁjg\W%eeprﬂﬁﬁee'& pr?‘g%tdih? nitions
descri bed ha/raqvon age mswéaemieﬂ ataretatyoﬁbrdi@grt@alg y- wtabﬁ\e&ténd@qahhaatl ons,
such as "het erh ﬁﬁqlar a oal k Ihetter oaré/bw % t ﬁ{t%etter ocycl yl,

“al kyl car borl R sy Pof Zive AR e re RO TP BRBR T used
as a suffix ﬁhasledﬂglmgt dhetdnea M israxterading np'tptieelimalindi¢catingahe” hydroxyal kyl , "
this is st lc s defined above, being
substi tu et@ﬁﬁ)%r%tﬁgé ?Jﬁ% oﬁ‘r&@t% .’rgggg |gté‘t ed fromthe other
speci fi caI | ynamed group. The term "acyl"™ as used herein denotes a group of

formul a C(—@)LB .Wrrerge1 rl_ﬁ/'|ﬁdlbﬁférs(1§éfﬂ\NQth|a§é/%rreal||rkWh|th||(€ﬁﬂ bﬁ@@ab@tel n. The
as _used herein denotes a group o formul a =O R

term or I;g/l carb rg
wherei n R i STEIKGPEHAL g ARG B ein. The term "alkyl " as used her el n
denotes an unbranched or branched chain, saturated, nonoval ent hydrocarbon

st due, cont 2o Pt 998D PARIB:, L el L Bhhen B0t o5 @
atoms. "G - |foll<zw$qﬂ watgy lus)édilswelpn i$ édckinto the sepasbtoy) Sucfnpcywdr wfoill to 10
carbons.3 Thedué;%rgtgn%!é 'b@rfwgﬂ”ﬂwoa(gh‘t}ﬂn%@gl'omaa% (?ﬂs\ﬁgll herehBigsneiies a

di val ent sat urat I|n rocar bon radi cal to 10 carbon atons
(e.g., (CH2)n)or a branched saturated dival ent



hydr ocarbon radical of 2 to 10 carbon atons (e.g., -CHWe- or -CH CH(Z-Pr)CH
-), unless otherwi se indicated. Except in the case of nethylene, the open
val ences wb 2an/m@biogl ene group are not attached to the saoe/mb@nocdlibe term
"l ower al kylenyl™ a divalent saturated |inear hydrocarbon radical of 1 to 6
carbon atons (e.g., (CH2)n)or a branched saturated dival ent hydrocarbon
radical of 2 to 6 carbon atons (e.g., -CHMe- or -CH CH(Z-Pr)CH -), unless

other i oe L eatea BOIPLS, 2T LSRR At Sal e S i) D™
1, 1- di met hylprendnylly émthe dilphasne he2eiephyddotit ¥ iretines waker ih eil isr&iorys as used

nerel n means 0 LAl 8 HR, WISEEL Balatl i e PR fosue" o

met hoxy, et hox g
~-but yl oxy, l@éhﬁiﬂ&b)‘é?c’fl%iﬂ' @ﬂhe iaﬁ&(ﬂu@ ng their |sorrers Lower al koxy" as
used herein denotes an aI koxy group with a "l ower alkyl"™ group as

previ ously fined. al koxy" as used rein refers O al kyl
wherei n & kyln§ §°rt‘ani'9na| tgﬁ%e pha S%‘Pﬁrﬁ@”{b %&C@&dlﬁaﬂ%#meFég glgo'?%Stﬁ gr oup

of fornul a -di¥sedtiens] a fiestschibn s15rmdatmmd?nhéwdtbro(ran6cgw) irabkyl as defined

et Moy SO AT g 50, PR Bl B i € e R bt s
nmonoval ent Sedtaseatasd a Hritdosaatibnc! Ifpindtich cantginstthagiloThenfirgi-sectiomildHads i ¢
rings. Cyclqadav, Et%?mg %&%h'ﬁéeﬁ%t@éﬂ?ﬁ?é%ﬁqt WQH& %‘5 ﬂBgfr or e al kyl |

substltuents wher el n tuent is I nde
al koxy, 1Qal &OW%Z%ﬂnd @r‘ﬁtﬁ@CH@F}daltRQISQﬁ?rﬂfbse@ﬁordi W I@/%S%\(Pﬁrﬁbon G| ess

ot herw se srs%fﬂnﬁ? @@tésvpuaeéhneé ffird @t%ﬁlﬁs i8fa @tezsred é@nbnrfe# fﬁe‘cﬂﬁwhi&ﬁ' ude,

b | b | cl |
ol oheptol Mok alst aed ToRaiaRbaenEar A S iiho;stice, PaTa e i 95t Pl os”
t hereof . Thehpffieftesecxhdcyed trddksdctioas ¢y, cmenmyb DUdéo trwﬂat:t ﬂneﬂt eheocycl yl "

satur ated oyt st R AEY LhaB A YoupiBhr NRER BULbamPERGk PRI ) one
to two rliSngsolwhes rfwretéetfmstesgmnohamdrﬁ@@nrdrse@gpm t.poo.4f1 ¥ hgreone or nore
ring heteroaéo%&je@&tﬁ@SSUcfﬁ %Weﬁtlﬁﬁal% r%)seﬁ-%fa gt??%éﬁ%cérﬁblo £§9 may be

optional Iy substituted e I.ne erein, het er ocycl| radi cal s

"ncl ude, butanseperaied sasaGOly UngescoBItigns Whgre B1g seRRor Size is not

hexahydr oazephimad. Thexetegedtiont €ty edivbé @bpé@rﬂefd frotreweaéeaéh@ts}@cﬂ@ﬁ@md
oxazol i di nyI h| azol i di {2@3{ eSéxxazol idin

o eri dinyl Berre i SROGIAS faﬁéﬁ a3 Ge bdioraiBiy art?@%y'

|n1dazoI|nyI Preferrably heterocyclyl "het erocycl e", or

"het erogycl o I herein
et er 0gke° ap’ 'ﬁﬁb thé ?nog)leprgésdt%f% d.s§@f‘s 6@@*%%%rgf(¥€étl lto 18 Sgé‘ﬁ’%drogen
atons on di fsre@tlemandethgmft@fmrﬁm t@/rdﬁ@ctl@rpIae&e@@raﬂorhcyfthMDQj&@op@to
Conmonl y Usetﬁle%%fp%‘ébéé n?@"‘rah%@h@@ettlﬁ*@eétéb id Q@&forn@éd) Wate‘?@?&blléfsy Initrile

(AIBN), atnospheres rabi cycl’o nonane or BB
t ert - but oxy d¥BBRMYN té%@&)ohaae d@é?%” E“}P'&?@élﬁ@f&ﬁﬁ%‘ 6P9Mﬁfe%ﬁ% i de

E E%R% Eersm/ly(r%@)to bthanmbrféauz)w 18 Ohgenciak brébﬁ?dt?@tcﬁog@m latrrv@tatqne Nunber
enz XyCgr bon or carpon 11.m 20l e

ol w20 OB B iR oe WHF 1k edtesriattit ool R it ol

(DAST) di betrepletsieres@cetveded)( atdanerge witth the atili phaskeo] 18 Bheleasrth8 veater (DBN) ,

1, 8- di azabi | | carbodiimd

(000 - 150 SPEIR e Ned iy Rt B Rl F I8 oy o | O

azodi car boxyl ate (DEAD), di-isopropyl azodi carboxylate (DI AD), di-
o- butyl al umm@w%a&& § DrBdbraeis thk %éboha seéﬂuorwm Bh@ﬁé/\‘é& gl Ao nafow PEA)

N, N- di net hyl
NN di ot WS Aaginie Tobrad Setiogk Dt s SRR RS lveop! O i decanted,
- (di pher3@ phhatprinenn$ étdpéliseovetpipe Wweid 119 add 15(ebltdmwd/inmba@hlfonmmgrthecene

R ery oL YR e 3Bl L B Bt BARSAL el (01

2- et hoxy- 2H-thaiseobnchgettiarnandisydischarged f@trm)he tantkeas (EBEIDE) 12@i et hyl et her
(Et20), O (7-azabenzotriazole-I -yl)-N, NN N -tetranethyl uroni um

hexaf | uor ophosphate acetic acid (HATU), acetic acid (HOAc),

1- N- hydr oxybenzotri azol e (HOBt), high pressure |iquid chromatography
(HPLC), o-propanol (IPA), lithiunmhexanethyl disilazane (Li HVDS), nethanol
(MeOH), nelting point (np), MeSO - (nesyl or Ms), , nethyl (M),
acetonitrile (MeCN), mchl oroperbenzoic acid (MCPBA), mass spectrum



(ms), nmethyl ~-butyl ether (MIBE), N bronosuccinimde (NBS),

N- car boxyanhydri de (NCA), N-chl orosuccinimde (NCS), N nethyl norpholine
(NW) , N-wetbwl@yrosol i done (NWP), pyridi ni um chl or ochr owetr@&reiE0s3498

pyri di ni um di chromate (PDC), phenyl (Ph), propyl (Pr), o-propyl (/-Pr),
pounds per square inch (psi), pyridine (pyr), roomtenperature (rt or RT),
tert-butyl di met hyl silyl or -BuMe2Si (TBDMS), triethylam ne (TEA or Et 3N),

2,2,6,6-tetr Lne 1-0x VP tri.

trifl uoroace %%hé{%‘ %C? Ip 8 Stor gezéefltzgngg t@?rodlﬁ%ﬁﬁﬁlrﬂ@bwgﬁieqfo di one
(TMD), O beaTzad:curalzJetorIqu whitH\biNcaiNbetfed rmarmit digthargail2d dostinablislpr obor at e
(TBTU), thi ( r of

trimet hyl si qu} Oaé{gmﬁgw&)ﬁge%g%ltt ﬁ‘?&?‘é@%@ﬁ@“gfw sﬁiyﬁﬁ rII I?e (TsC]—I or
pTsOH), 4- vavedealsder S@b&&%ﬁﬂnt casiinuaysiprecesmeterscar boxyanhydrl de (UNCA),
Conventional nomenclature including the prefixes normal ("), iso (i-),

secondary (sec- tertia tert-) and neo have thejr custorrary ani ng
when use vvisﬁ}? %@Paé?t@n Oﬁéf‘éﬂ?s fr@gn%m@ﬁgﬁ@,s%ﬁau%a 9aRPIBEIRIGP, IRE%®NCI at ur e
iR lofganlﬁ l@h@m ﬁta‘r)d in tu%ﬂéél ctﬁma%rﬁﬁmr@mtuanesmhe (9.6 pgldsé lhs a‘b_ehérgegs f

"hal o, " a I y herein and refer
to fluoro, ﬁqqﬁrt% t %fntgnf%‘ H%e?yoﬁggs %g rgaﬁen% al kyl as defined

herein in which one or m)re hydr ogen has been repl aced with sane or

different ha*rﬂ??ﬂogre%? 8{?érﬂéﬁtké‘f'the%'ﬁﬂl‘%§9 Fb‘?ﬁ?r#é‘ Sth@rihi'f'@l oal kyl

group with a roup as pre

hal oal kyl s |S%F'96%'Sln¢ﬁ21@d ytl,w PRS 3@4!123@@99 “nBQFVVi@PJnO\r/r'pOB S@%/W%{nd t he
like. "GQpti qnﬁidguﬁ tﬁé%%bbhé“s@dﬂomﬂﬁé'%va@eﬁ&%%'de?éihed\’fH fhfé cb.rSdésééﬁalﬁwt ed

|ndependentl zero to three substityents sel ec om | ower .al kyl,
Al o Ot oy ORafHEY. 37 A LT HRERTaaRtSET Q5T HeLe B A SREEION 15 Leavi ng
gr oup" rreansdepletedlqﬁthem wHes neeahlngghecwmemfa defirinitngathegeicah@dewfidrn it in
synt hetic Or,p]%”l t$2§%%h8 e{s ého%vr), Bpa,gllgogom or group di spl aceabl e under

substitution re or "optionally" means that the
subsequent |y descrlbed event or C|rcunstance may but need not occur, and

that the deSeiioNid@hizdiebufBSABPLARES ARy SARIRIG: R JrySt ance

occurs and instances in does not gonist” refers to a conpound
t hat enHéncé%lﬁ@ﬂ@é‘cﬁ@ﬁtwwryolﬁﬁngﬂﬁtﬁefs %?ﬂbdhﬁéegpng epeistigps shqyewell

" Ant agoni st "takgkevéral ﬁo@rsCS@ﬁQh@drﬁe@&ifZﬂllrﬁbmfs%‘ﬂéﬁo%n@élﬁl%ﬁ@cﬂle action of
anot her corrpound ﬁ |§ ept site. The tﬁr%n"P and | at eI refers to a
conmpound or A3 SrERRNase; LRGP (IQkes M PX B LIS tBF &C18HPR_ct in the
t r eat nent ofbeiwéeseiaspeszteaa‘rmi vealoeaity aefidnoplet sedgmrﬁbm vatiickvueelt ber sai d drug

candi dat e hasRINed IPHE LRI ATFRh kLI | (I BB ERLEIRDI 135, Used

herein refers'to a orns su unction in
anot her 28ubj setbtstaﬁegde@reaae %ﬁaee@ 0§ sedimantation, é@@@@t@ﬁslr@ﬁaﬂﬁ g8fflingwrt he
extent that [LhgiioRnfné RERARIgzed in the art as being different versions of
the same protein, differing primarily in the species in which they are
found. Thus, for exanple, human ERG nouse ERG and rat ERG are all

consi dered m@bmmrﬁmtwbéldtaagnbbd@ﬂ éuchra Im‘fgemtnagr(of Fatghigort)hat
i nteracts vvlthata nt er acti not .limted to,

in ut a
hoon ot anttie B &S EhanIVEr b B e BTl wbcattls, B A8 Loy
"Di sease st gilatformsatoe @y oh siease, condition, synptom disorder or
indication. The term"cell line" refers to a clone of imortalized
mammal i an cells. A "stable" cell line is a cell line that exhibits
subst antd9al I'EhQ:‘dﬁ§h sepatatemefithtstisyertiancaceprdingtto frig. (?e Fgg 4,fiighd 8ch

doubl i ng_) . '%o‘hﬁ@élb@ t6 ¢hé cbh%ti‘&whhﬂh’ﬁeé bﬁa§@%a@éto’? Bbéor‘d F|§n2 pr 0V| des a
subst anti al Eortl on,. of

. DGl cells that aie capeblc of providing & sea
resi stance JPIYFERI&if tt'%H &5(91ts gl? ur? ¢nto 'é’r“eat er
t han about Ztﬁiﬂe&Athmdewmelpdesmle:mmHrﬁwamplsepammbabndmjesatﬂpt vary by

“Bhar maceut 1EATyS BreeprAdy EEfipdheatetforst ataRibANbradBlac PO o e
phar mac & i c%luayataceemrdmwo fig. dednhedcarapletaly bartlispansedyadsinsanyt dfe
desired phargigcgkogi cal activity of the



parent conpound. Such salts include: (1) acid addition salts formed with

i norgani ¢ acids such as hydrochloric acid, hydrobromc acid, sulfuric acid,
nitric acowd,2opmnsspioric acid, and the like; or fornmed wpch/Ere@anszofci ds
such as acetic acid, benzenesul fonic a&acid, benzoic, canphorsulfonic acid,
citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid,
gluconic acid, glutamc acid, glycollc aC|d hydr oxynapht oi ¢ aci d,

2- hydr oxyet hgnesul f oni ¢ aci mal oni ¢
2y Oxy et gL 908 26 Pl BFkLE 2kl TR S5AE P S

napht hal enessdcbodlﬂdldaéwdterpbyome:)seo:ormicﬂtdd 4ddds & giffecestadansity dioon thefisti d,
tartaric aci t I I|ke
or (2) salt f@d B! ?hé'mﬁgft%'id‘ S ﬁndrfﬁ%c%le%ﬂ#%é%caﬁg%ﬁtf%hg thé“ﬁfstta*ﬁ%
either isr @@caaddluw aarerﬁ;etpalratedrtror@ egch oétmerabwam integaeg S Arteedﬁtraamal | ne

bace, Aoospr o ibravHEHIMHE b8 strBbnf 5 CONTAISRS MhiicherloRbERR firsPna Tor gan! ©
N- et hyl gl u(eegﬁpqélu?cf& %)c ﬁ%ﬁoﬂe&ﬁﬁﬁéu'cﬁoﬁ%@ A & th&r‘fﬁegﬁe‘?ﬁﬁ)‘k@e pR@é@pt abl e
lhngr @Jan:]I c baﬁgrse tored umro@{etsmméuh ieydis ikl e, wmhahelmdtylﬁroblzgdgnn@@t aSSIt umcI

r oxi ae, soQdi car n a X1 SNO u ST 00
ot a1 or b pRoSE et B YRR R cohtindd &Y s Tt NESh s emt
addi tion forsepaator ¢ dhrsighdhe clistgbuatiorf elenment BoByrmoeahs pf the distriboton her ei n,
of the sgme e”t&ﬂn@,w?@%ﬁfcﬂqs ﬁfd\;ldedr fﬁeth%r\fefsgé{ijthg@édTﬁﬁSHﬁt' F@ls'd’s@tﬁﬁ abl e

salts are the sa acetic oric aC| , uric
aci d, nmet harie@ihesecenadivig 4 nhisciodepied, Bt%éttm@ha%e%eredmveae(t Wﬁhc aC| d,

citric acidregafll tehtheR@odFsséeararlaficH tRe él'sﬁérsmﬁf‘ﬁ'aé@%&% e distasliNgh es
means sol vent add ons foggﬂs%igat contain.either stoichionetric.or no

st oi chi onet r§'gM 3 hesSegen (N the, Hesse) i dee @aat't/éfh%ﬂewqyst rap a
fixed nol ar pretsepintd whidh eémipletelcentdimingitine first flaidy3 ted distibuted | Thegeat e, t hus

unen ¢ he ol RRET &f edhR MRl Sy sBalftS AP et I Peodh P e

are formed B the conbination of one or nore nol ecul es of water with one of
t he substances in which the water retains its nol ecuI ar state as H QO such
conbi nati on bel ngq able to formone or nore hydrate. "Subject" includes

manmal s and Wi e filigh fivtigl 3 1S alwans thJuinatievendensiy, ireamrective of tes
i ncl udi ng, lwm .t.dnméme@théﬂs@m ﬂm@métﬂmrarbfwgmtdeﬁsﬁth as

hi I h ttl
hor ses, - shedtiticyias ahe I3 Tuf T BR Shace e sernas BB BEVRIEE L aogs,
and cat 20 | amnhatlarr yaseniheefeedistrebodi Higs agwﬁer't'm oilstisperaor. dhsis refecenceand

gui nea bl 95y el BSeldrk S 16 AR, pRTeRbncd AEmRAYs AERR! foy PRELS.CU! &
age or Ssex. érapet cf Rt ne

conpound t haThUS/m@nN%IQﬁmﬂysQQar%@dw@dawgtﬁﬁjl@the f&ﬂd Stf@@ﬂ (214;) 631 d3ehkY.st at e,
s sufficien 4smebireshediively. Thedjateninaoiisé be ﬁléaem%ersteaéﬁes&%ter

"t her apeuti cal | éﬁ fective vary depend| ng on t conmpound

di sease st at¥ BEYHed Wader sHCh taﬁéh%é‘(?é@rl ipyingr1%4 he di sease treated, the age
and relative health of thesubject, the route and form of adm nistration,

the jud f the attendi rred i cal or, vet rlnar ition and

ot her 1 281 ontaRing38, A SLERE QT &ior QIO B SRl s ReE by 27 oo s
produced | n aomepleidly diffiererisepacdiioeveechanismt bydeod|gsecepos.el fo$ |satheherapy For

exanpl e, FB}FTCEB%W% nedhy #d R dRstrd 1%%ff@?%a§x!?ﬁtdlé§’r§é’rééa fidhn 54

preventi on, Ion or’reduction of urin nce 1n a treat ed
subj ect . » Didigiabetien glemenkialias angtediion isee Of:@tddpﬁii bhmirytepim e or

i ndi Caz i on. sebbAatiudin BE veTséélaUM%rtb th@ffa@t tﬁéﬁﬂ%slﬂvéﬁtﬂiﬁcémm&k@%e(éf)
prevent i

gt i sease, sta cl i ni aons, of he
(i sease LY aaIROR S dbBaPisgion e by setond iy T ustseta i at ios!
pr edi sposed tOmimeesl me@ablgtaitrﬁostl&mlrdﬂes not yet exper| ence or display

synptons of the disease state; (ii) inhibiting the disease state, i.e.,
arresting the devel opnent of the disease state or its clinical synptons; or
(tii) relieving the disease state , i.e., causing tenporary or permanent

regression of the disease state or its clinical synptons. Al patents and
publications identified herein are incorporated herein by reference in
their entirety.



COMPOUNDS AND PREPARATI ON Exanpl es of representative conpounds enconpassed
by the present invention and within the scope of the invention are provided
in the folvbewong2ii8bl e. These exanpl es and prepar ati ons poiriepbo®obisosy ar e
provided to enable those skilled in the art to nore clearly understand and
to practice the present invention. They should not be considered as
limting the scope of the invention, but nerel y as being ill ustratl ve and

representatiwve thereof. |In genera cl atu e used in

hopl 1 oat 1 on 111 68357 ESFERRARICD c7aBING SR PECAIRERES redhis B aout er i zed
system for tdmxgeomda‘emkableIlmekﬁalymtmfmepermmmmmmahpamd tbf there is a
di screpancy given that structure,

t he depi ct eﬁ%&%c g‘?g\ﬂ Ibﬁ%' §éa6églgfrog§é§a%§érjgﬂ Sréﬁ"ﬁ? In addition, if the
stereochem stry of a structure or a portion of a structure is not indicated

with, for exgprRdunil ﬁa@fh@%ﬂb% efaniSHR cﬁrﬁﬂl&ﬁtértétr% uPRkbe&Bdof the

structure is to, be mte@grete Fncorrpasm n reoi sgners of it.

GENERAL NETHEB THaCh Wb Re iexR aﬁ?Qﬂ/ die §M§F68Ug'gﬁ’aéqfdh9&ﬁ‘f§5 M8 ons for
treating i nfdigciozureriy ndt Boitdeirs anpndyreidindstepbysteast itrcgmct;esextéaﬁéd redi at ed

Phacton scILLSRE SR err'eﬁr'%véadfgéﬂg%%fs?cé’ﬁg ﬂﬁﬁi@%ﬁ% HoeRiS PR Lt i onal
t echni ques, in e waitergohase fnrmlnlg| an oikth weterfdigparsiphan altérraatlvblyaa water in
crystalli ZatddHHw&cBF Bgﬁ %9(? gl nQHm‘édté‘ﬁudlﬂQfé’g s;?‘é?é]%ﬁm‘ir?f Al gsigan be

char act erl zed usin Si ca constants and
spectral OdatS@pa@ipé%ﬁ sykierteddea tyve dlmeabﬁﬁcaaplsmwm@wd 9% SeRRAIA bed
herei n pref ef)aplstentBo ®pnduct ed under inert atnosphere, at atnmospheric
pressure, at ‘a reaction tenperature range of from about -780C to about
1800C, and nost preferably and conveniently at room (or anbient)

t enper at ur e, If thegoil dmp)dms catath whidildropleBitreewateneindelets #gordingd404

i ds The i(SolPan SREpoERgefls BETIRECBP O BERTAMLR SEna BB IR and
second i nmi s:uatbrdrdpletsdnlgrate;iartlne tiedacosepanating thexad duvpledrepdhei on into a
wat er phase Mn%u@Wat&Qﬂ%‘%eﬂH%évé@é& aPRRY AR it tREESRING g‘}oﬂﬁ m%v\{gﬂﬂ

separation. A conventi hree phase separator operates a

usual ly a m&f@seuwrmundmgst@@r%wf@pl% fed into the separator. Such a water
in oil dlspersmn may be a well fluid obtained froman oil well. The water
in oil di sp rsion ma agl tion Irl)(ﬁ_ cont ai h is mainly degassed

»
from the of IURIESEEH] of e B QrlBlel Bre B Lo o or 5
sections, a tfeoassesaéme set:oruﬂalr;ai‘lo@vrf@ld msideather oil dnopledaéyduceddiyt  di sper si on,

d t
section. wni i emER AIhER/IERIERN & 1BRFaEt ol BuTTPHER B BPEnPrbld T
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In the SeCOWnr?Sﬁét'h%M%téf‘d}@b%& AR Y sPRAIE Wattd dréfBss ﬂ@haqs m r§% tb*y f

section is a stora?e sectlon for the oil which may work al so

honogeni zer .SNQIgBtI8 WREE AfRRI¢tor med in any of the first, second and th| rd
sections. Due to the fact that the settling step requires up to a couple of
hours to be ,conpl eted.. th r vol unes for. t fi.rst cond and the
Thira sect: diEodeeaaiR S BRLEr el MES i Rsidkiie iFba R iatE 2 par at or
can be enpl dgederm;dtoapevatcsﬂarsiatthsﬁraetface by thenaibdroptaidvith iescomtiouieus he
separ at Si I

separ at g ha\ég)ﬁF éh?% s{;r‘rHEgﬁ@ﬂg t@%ﬁﬁ@%ﬂ??ﬁ%ﬁﬁ?ﬁa?%ér Bm I‘@[I r%??ﬁ ance when
usi ng it fortheirtefacatit sieraes withuae epniintayis walies papse @Hrrpnn@mgdb@@d oi |

Er Od;JCt Ibon edwpre@nmrﬁ codiférqtuéldéé tH’é‘n@Mbbk eRivaRst drogietsm tAk dl*’tﬁoﬁl@ﬂar ator
as to be reduced in _order to osed on an
cqui prrent 1 S CoaRae Tl BEaLd el SR BB BRI EBue T o ¢ he
fact that the settling step involves a separation by gravity, the retention
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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.
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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

30 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 only
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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 more



retention tinme required. A separator, which has to be designed for such a
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30 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. 3
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it is unlikevgsh ﬁenaramswaﬂeﬁe heomnet wash se@eraécvrtlsalrr@@ge@lm seriee twithe
droplet int %&Bﬁd%és%@a%?ato%@ﬁ@%uﬁ%ﬂ|é’ed’"8ﬁjae5c9f36&ﬁ%@e wlRe g s, then the

separation of water an I on Is inproved ari o b) aI r eady
results in aﬁioref%%r&{%}%rﬁpe&ff@eg% risderaogesll ¥#RsROr- droplets are

m grating through the water phase due to the fact that the small water

dr opl i nsjde.the qjl .d nmb
hopesoce oGy ahb S0 S S ETeSnEORt MR L s U
scenari os b)phasemlassasﬁbeseiyxmgaelement 4 2iamgalr entecs, thmhmsebytogetherwtmfeedos

make use of dihe£93 ‘Fﬁ&%ﬁﬁ&gﬂ{asé"l@&{ Ebﬁ]ggf‘ﬁge%; gyﬁe sGe r%tt&ﬁ Em%nt

mul tiple dispersionin dro I onal age t hat
t he di st ancel betraresed bﬁ'@“’sﬂ?@l'ﬂtﬂf@p@ﬁ droplets within the oil dr op i s nuch
smal | er as corrpared to the distance of the water droplets in the oil |ayer

of the conve ree phase separato Therefore t ter droplets
oal esco much e BossP T FhAEEt Ok PESLSERARIG! 51 @it Tor e
30 treatment of a dispersion, in particular for the treatment of crude oil is shown
in Fig. 5.



reach the oil/water interface nuch nore quickly according to scenario b).
Therefore the design of a wash separator enabling such a coal escence
resul ts iwoaniowsewpect ed renar kabl e i nprovenent of separariEPdo@SscTIOgTPar ed
to conventional gravitational separatwrs 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 conpleted and a
second section.9 be degasse t hus .gas phase
rosent 1 RG99 A Sewrssen0gs HresRE e BRASENDS o cedrs R e c” r om ¢ he
second sect iupsirebheof thesvash sepbratordi Slodaragbdseparggondpertatas ueden 20. The
first fluid Sa i ction into the second
section. Jﬂggs pﬁﬁﬁﬁh&f@%@%%ng%obﬁgﬂ?tQﬁféﬂh3? %fs rising to the top of
t he vessel and is discharged as gas stream 18 . Advantageously a supply
el ement 10 fiaraqaddinih 8lemmdit 1t4pro$brcﬁﬁat.rtg‘50@$|e§@&%dcért Hé%réxﬂdédﬂe feed

stream can oreseen ternat| on t ret
Sp Tty O (Hwer daPHBeL AT RY o fas sk BLBRPIEMERLS BEOBRITHEHRCE Ao
vessel 2 mayadeerdidgesiahy of tiee émeddBiériteshdvnbiafrig.e3,thig. 4 eeﬂugstsr eam 15

enters the djstributi el t 6 . Unexpect edl he vo he vessel 2
ot er s the ARLRARIAY Ve ShSRoraen T REER G Yo BB et he vessel
fluid in the)pfemwss% eBumh an etennemtgm foo lpoorpotifig poeﬁeecernﬂ@rmp teofoB0 vol une
ol enont .t hozenlie SofiGfad 4 o Srfouke) PEBGHRS Wk eoadiq il

wher eby 16 t%%gewatﬁﬁbpk%%f the second fluid result fromline 17 and or
make up stream 16 . By adding such a substantial amount of second fluid to
the feed strgam 15, d normally be assu hat t ion time in
the vessel 7 UG elmpBiAR By URGLEGSTANS Xt FaBS SR TS LAY SR 0t 11 of oncy
negativel y. diédrerged ifroel the \tesseulzcbf nasheddparates tvitch bah stifl cohirsane

have to be meigABERe o Mg AP el Pioyftes A BtERIFL AN ¢
second fl ui dtmnogaertimiofne@‘dhetatream obfibiiuid0abieh stititcontsanls agaatign of t hese
expect ed sef ftﬁéts%coﬁd’ ﬁUu d"B\'rtSudé e géﬁér%ﬂoﬁ'&?a&g{) Ieralts f*tﬁe‘é%%ﬁﬁdj Of t he

wash separator m)re ICI ent separation is even though
retention tiftwd: |%U%@Q&J@@Peﬁlte§tﬁr§ likely do bergamed ifitge ﬁ@@@”%ﬂ@'dt'é ar%%!rurie t he

size of the mRsferaRpaIabYreARIDANIedresihesannanes ssoawriidionn B Fig. 2
e re gm

drastically, especiall n second

't “has been ARG dindd i dSoBRIh A hompdeRisHiG o 48k sHSearoTrgigbed nor
occur due tGwhichistiy,cobtding a qureoivof thenddopnkekstl on coal escence. This
inplies that the separation is not limted by Stokes |aw and the settling
vel ocity of the droplets or the retention tine in the volune of the vessel,
but on e dogl @sbewsdhe range ofhwessible operatiosHior the-wapasepataor arcosdingl i ng

time in parthG g%f thé"’errmtia(méﬁtédcﬁ tﬁé'm\@fﬁubﬁ”?hem%scr%bﬁé&ﬁ% P63t he
droplets of sec | ui d 1 nside the d thet S the first tluid under

ei ther scenalQ% 19% "afflug@sﬂa%her%?nta&y A e@lﬁrﬁ? 19 sipdicaigiressibles ponsi bl e
for the enhaimdtuaep@heéfo@rm@Washlse@eyatand:drhear%hl%erét@t@ebntaéhttdn@ies The
addition of second, fluid, in E%I‘tl | ar the adgltiq(}ﬂ ﬁ;}‘ V\%ber to g zrude
oil feed redi® apllteca@o%\éﬁ’f)?gﬁ V%réfrrtaérc%v Qi'rQae g@ﬂ eg@ae% B t heni c
aci ds pr2éserh conveﬂt@ntaewdsbttardamfmsln&mm disclosec s J82P48380oe

significantly C{ngg fsh?hTh%Cl% e(ﬁ‘é‘rteatcﬁa}qus%fbn@B Q%tigh d}ﬁ‘ﬁ@%%ﬂ%ie%%}réta " ded

reduced, a blo eln ace rev
second fI ui cﬁqcﬁrdlh@tfr’rﬂk%m/@n&l@'ﬁ é‘*‘aﬁﬁ‘qtbeéﬁumiﬁlrlgr@%tﬁé the wash taskil | y be

decreased dL!a'chEthh@@o thé |§rt|<br’@t @6u|6hﬁ1l@be'@%e%tbdflh ﬁt@héhi&ﬂaﬂf'ﬁat@ﬁ’@@'m of
second fluid stream 2 FEI)‘ IS I ncreasi n%P\g t hout addition

of second fﬁtﬁa 195} Qfﬁ@eﬁaﬁéeﬁt?%f@% FEPaFRLAs MeRRANISAD %he portion of
the sec@dd fdoalebcenct las dezerlbed ireeonridetion with this BRertibruises ppsiaglgr ably up

to 60 vol ume, 76 08e'th LRl QliP bRLEHIGH 48 W 4448 dtép¥rLiBhE which
happen to fall into the L+V area 103 of Fig. 1 or Fig. 6.



the distribution elenent, whereby up to 60 volunme % of the second fluid
result fromline 17 and or nmake up stream 16 . The nmake up stream 16 and/ or
the |ine Wwé 20mmsbesn xed with the feed stream 24, 3 1, @ci/sredonesdheavi ng
the distribution elenment 6 . A m xingieéel enent 12, in particular a static

m xer, 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

e o or "o e i A S Sl R SRRl L™ " ™
di stri but i orpexfoemedtin rmayasospparatoral acaxtmgftoranyrafdhe pgechdipd et s of an

aver age o126 ibod s BafpleThe Sebeiraliiiie e dhalt 1B Ao

COI’TpI’I Ses a e range

ura
of several elflrmr@ilﬁcqnde‘m%mq/awwsﬁ@ and sﬂwﬁém@gmgdhheﬁe@d sgegm b9 1 to
25 mm  pay tiguh arétﬂblﬂroﬁf@éfr@@ht é iht® the sEEbnd ti‘lufouz{ tﬁﬁé rrfe%%tl fayf rom the

i nproved sep tio di sta bet ween e 5 and
out | et openl"%{?a 3315’ CPH&)F@%F%SB%R Pgﬁg@f‘%ﬁ@ﬁw 'F‘Jt ﬁ\?eé@gls”?af%z t nost

10 m preferaRley deforesie fecd sthgarh i1GUbavéyther diteibuedn @lemestte.3 m Fig. 4
shows a wash separator 1 according to a second enbodi ment of this invention
wth a vessel 2 of simlar configuration as Fig. 3 . Concerning the

f eatures of The waskhshpsear carobe dbpetated undéearpaéelsswetdﬁhassetbanitmmi on of Fig.
3. In Fig. I f sh
separator ﬁy?égiﬁ%ﬂ@m%p?ﬁ%ﬂﬁgﬁﬂéﬁ%@@epgnﬂﬁ?ﬁgﬂ se gggkgr FSIJélgsm% erated
with a 0w bﬁ@wt%nblﬁﬁwrés%r\ﬁ BEPWashesenaigor cas &'%Beﬂpﬁé@ﬁﬁ% Qashidhg from

t he second V@fﬁbleﬁﬁﬁl%rs%% a@@ash@yﬂapalp)fewswdww p!resgbfe éteth@cnlnem gas to
l'iquid |OM/BSW/|%%E Cri§§?98tan s.for ed from
f

well's or s R hesedSEeedl CBunen Radhlladidiusbemin of SrSPaticiias o
producti on ayasd@pid Bisplersioer ude 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. Furthernore the crude oil is

char act eri s€dngpf tHeemBsSpreBarsed uSesi bhinet washl separator acgording Whiaok of he he

vol une [ C f i val ue
Shoul d B8 uame g eaingR R ie s B e ich ST, b pRa aadter I8 SuSEey

st andar ds oﬂn$ﬁﬂaW¥hde oil. A further characterlstlc value is the salinity,
whi ch has to be less than 100 ng/l equivalent to natriumchloride, in
particular less than 60 ng/l for the crude oil to be suitable to be
processed further in subsequent refining steps. The second wash separat or
60 i s operated under atnospheric conditions. A degasification can be
performed in addition to the separation in this second wash separator,

whi ch has the sane features as the wash separator of Fig. 3and operates as
described in connection with the first enbodi nent as disclosed in Fig. 3 .
The feed stream6 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
m xture of degassed "low gas to liquid | ow BSWIlive crude"” and water. A
"live crude"” is thereby a crude oil containing a significant anmount of

sol ved gas phase, i.e. usually existing under pressure. The "two phase"
relates to the region of the phase diagramof 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 BSWIive 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 nmentioned type of feed stream



15 with a pressure p in the range of atnospheric pressure and a tenperature
Tin the range of 40 to 45C. The feed stream 15 "low gas to liquid | ow BSW
live cruded 08/Gensi sting of "pre-degassed crude oil" opCTIEPROgGSE340®- | i qui d
ratio liquid live crude comng fromttte second separator 60 operating under
hi gher pressure. The product resulting fromthe separation process
performed in the wash separator 1 is in this case a product stream 20 of a
stabilised oil. Such a stabilised oil conplies with sales specifications in
terms of RVP, BSWand salinity. The product drawn off fromthe wash
separator 1 or the last of the wash separators if nore than one wash
separator is arranged in series to the second wash separator 60 is a
stabilised crude oil conplying with the aforenentioned specifications for
storage and transport. Additionally the feed stream6 1 can conprise a
solid phase 19. The solid phase plasses the m xing elenent 12 and enters
the vessel together with feed stream 15. The solid phase 19 can be

separ ated by solid retention elenent 11 arranged below the interface 5 .
Athird poséﬁgﬁaugﬁmﬁﬁgenent of a wash separator 1 in a plant for the
treatment of a dispersion, in particular for the treatnent of crude oil is

shown ingFig.q5 Fé?/ﬁgg%eggré}ﬂpﬂaﬁ%ﬁﬁfn% é%/eEQélq?ﬁegntfaﬁLnﬁsrf r&rfml@% t he

degasification u epar at or perat es
under pressure arfdaseeond Buigd4toviierg YHIQ secans fiyid it phasa d'fofe%ldr tion an

el enent %g f?rt Erd@mtt%/ ﬂi@gﬁ?@ fﬁ%ﬁﬂtﬁi@%?@Vhé?@g?'ttrﬁé/fnfé@ﬂui@le(tswmmisértﬂwt | Ett
openin 0 e ri buti an according to
any of the. enbodHihine sarod T g et and SecqHeEfids SrapBaaaind vel y
the distribution fﬂjrermnh otfegr oamintedacee (8)uwakrdiy aokedstrieam O 24ngs, 23.
Such an @ eTent I ORI RAPSERATRE SN ) LORCFKAERL © cont ] gur ed

as a structured non- perforated
plate. A nixing @Ilwarpnzﬂ thefirsiland sesoad flaithedd ), such ¢haltthe sacomd fluidst

fluid 20 dischar qgglsffbgmn?econ %%I p@as@rn"fﬁé%ﬁﬁ%@ﬂ gpr%ﬁtjwmmgﬂ can still

contain a portion of the m Xi ng rovi des a

di spersi on and hatigigeried ity ”@ﬁ f'f%@“ﬁ@éé@ﬁ”@if‘gﬁm’“nﬂp%@ g8cmhi ch still
contains a porti CUha@éctéh@ecSF?Ctﬁ@ﬂafdlsilhﬂutﬁﬂﬂelémrﬂ%ﬁIEQJr@ﬁG@d<'lﬁ trvedsel

209 perud oo %t PR SRR e Rea 3ol B IF 5367 Bl i Sohdl figE L " ™

present in the sddpnhdrein thedeed streard(iGe@4d8¢, 61 aftes hdvigedisclrargadd

honpgeni sati on Offrc}rﬁ'%aﬁ&Eﬁ@uﬁfmfél%ﬁénguhgﬁ%oremt% blok aF YU BS @

portion of the secon ange ol possi bl e operation
for the wash sepdP@tias 'de@ﬁépﬂ@dﬂ@'ddﬁﬁh%ﬂeﬁfﬁfﬁ enbodr ments of the
i nventi on. The cross hat ched areas 103, 105, 106 i ncI udr ng the horr zontal ly

Corpar ed t heret o, THE VB9 8BRSl SGRaBNg AP uan OHISjebpEe SEEn AN Tory
narr ow [20r i zont althy sbeded @dida@ean 10g veé’sewﬁ)lleratlmniaﬂOlmﬂmtéarﬂtefeﬁatﬁlw
i nstance di scl osgag r@(?st é?ﬁggo or WOR005/1 0051 2 . This large area of

t

possi bl e operati | separator according to this invention is
anot her surprising effect as the wash tanks according to the prior art

coul d only bes opefid Gdsh @ebﬁr%t&oééc@gdggglts\éng%tf%fb%salr@@ ]\Wer% n tthléefgeease

di agram The Separation mechani sm oal’escence as describ
connection with tSHiegm ROBRIFeh ailksiiapd SirepRy(3f, %b@ﬂ) @'&%Iae?e@@nﬂlfﬂ%ﬁ d/1iquid

EI \slper Si OQSBan wgdtﬂeaa@(w)%brémlads w@rem&ﬂs %) / h étrmél@e gl | } nt 0t the
+V are o] [ r e ion_of a firs
and a s2Gond i mmiSLBREl a7 FeGHTE 1 ﬁ%tfﬁeﬁrﬁgf’wﬁstr 8 GEER F eren
according to any of the preceding enbodinents conprises the step of f eedi ng
the feed str &m ll%ec\?/g?ﬁ 'sabgr%tor 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,



the first and second fluids into a vessel 2 and distributing the feed
stream 15 by a distribution elenent 6 into the second fluid 4 . The net hod
may addi twonaldos2menpri se the step of addi ng second fl uirdTAPe@otobmog eed
stream 24, 3 1, 6 1 before the feed st8ream 15 | eaves the distribution
elenment 6 . The wash separator can be operated under a pressure of |ess
than the pressure at the critical point or under anbient pressure or even

at a pressure bel i ent essure, The wash par at o an als

operated at | eastiinrelnyPan AN ATHE e ofife SESdhE fOR: ARl BOBREELARH « ne
pressure at the arinmakealpgtieatn 1dhe feed stream conprises a liquid/liquid
di spersion or alternatively a gas-liquid dispersion. One of the npst
preferred uses of _the wash separator according to any of the preceding
enmbodi ments i% t hdeswpsh aepaiatetacnordiag ¢ RNy ed thexpeacedingaClains, ygerein
instal | ati on. Pat %’Fm)ﬁh@'ef&nént (Azmﬁbaﬁm?éraé Stati€ rdixer (Fsoﬁ?f?éh§éd‘9 Sragsel

(2) containing a first a second reb the econd
fluid (4)5 has a d?fﬁ*F%PéﬁtfﬂbLH@Hs‘? %W%F&ﬁh%ﬂ?@oﬁ‘@ F@%‘”Qleﬁrﬂe@é& ) ¥h rr%rt‘ﬁ}eqs

first fluid (3) iis tth&halgjeestmdri‘i (2heofshre gadomd fuid. (4) and the first and
second fluids are separated fromeach 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) conprisithg afdi wpsh separatdr adeerding$o aayof seepreteding daipds a)o Ssuch t hat

the second fluid f4d e|nsz? Lﬁé '(ﬂp%fréﬂg/%ﬁ’ﬁ fife &%@% ffld ‘({Pefrfoﬂ{ RePfeddppl et s

which is distribut eo[ a conti1nuous phase,
characterised in intedhedirefifeed |SB’§@Fb@4e}3én§?hX 'S(f@)esie§nprow ded in the vessel
(2) to distribute the feed stream( 15, 24, 3 1, 6 1) into the second fluid
(4), wherein eed strea after, havi ng di schar ged
fromsai'® di s}t ri bii§ Wﬁs%ﬁéﬂﬁrﬁﬁor(%‘ﬁcoﬁ%gio PQV&%B%H@%H@Q&'G S, ¥

m nutes in the seahends§dlyRiihasatbuttonecBednd the. dlﬁhbumblm@ﬁr(a) bas atcordi ng

vessel (2) i at RaRO A ObeBPapaF abd e Bistiiatedleling Helcd (5,
wash separ at or amthewtleboaalymgf(%) afl the distobution alesrentn6} iscatfreest 1€t r eam
conprises a first f&%%@bw%é# Peﬁ?ﬁ# nrgp @&99910%?3% stream (

15)wherein a supp y el e up stream of second
fluid to the first feed stream (24, 3 1, 6 1) is foreseen 4 . The wash

fﬁpar at qrsda]g:lcanrglm% WaskB¥p@iatdrhecoor§ing %@g ﬁifm redtehﬁrge¢|alrﬁ§1£whewml( 025?f
e secon ui rmn ase In strea

is up to 90 vol uﬁé 3)%%&%?%?@655 %% fﬁ%é rﬁgs%g%{lﬁ) 52@@8@}&3 erred
up to 45 vol une %haisel{iQ) ane the solid Wseoﬁ&)hseswﬂrableeb;eﬂsoh@rétenﬁ@w vol ume %
of the second fl Lglgn%ﬁegw afrrraﬂgbb zhé':lm{ierq) c e up stream16. 5 . The

wash separat or accor e preceding' cl ai ms, wherein a mxing
elenment ( 12), in particular a statlc m xer, is arranged upstream of the

di stribution gl engy waéh s8 5'|/a@c5r @cd&iréﬁh %%h?@'ﬂﬁe E?e’cbd! é}éfn?é‘%ﬁerem the

di scharge stream 21 of the second e was arat or
accor di to any b emrriﬁomoanwoglqsseecemreﬂgﬁda tweenthey for

Egzyclgl 29 té hi) secwmét bbgmudg((ms) 61rtae1d|étﬁbuﬁ@$eleméﬁtqes)b@d ghé mtterfasei(@t][e??
i S een I‘ acc | N n 0 e
br ecedi ng ol af ms SR arae e iebete BHsndEEH bR @ e ditahing"™

di stribution el er&éemeOB) has at | east one outlet opening (23) and the
di stance between the interface (5) and the outlet opening (23) of the
distribution elenent (6) is at nost 10 m preferably at nost 5 m

particul arly B efldie washisepaatoraaggording to any of the preceding claims, wherein

25 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, 31, 61)
comprising the first and second fluids into a vessel (2) and distributing



8 . The wash separator according to any of the preceding clainms wherein the
feed stream ( 15, 24, 3 1, 6 1) conprises a gas ( 18) and/or a solid phase
(19) and wbeosnisbsphase (19) is separable by a solid retemnroeo/oeisegrent (1
1) arranged below the interface (5). ® . The wash separator according to
any of the preceding clains, wherein an elenent (14) for pronoting

coal escence is arranged between the outlet opening (23) of the distribution

el ement (6) and the_.interface, (5 /| gr. . above the interfacge (5 nd/ or the
Cnterface (5) s DR PR SERANAN Bihed . 610 Birnisikiion APeftd Wb AR: ng o
any of the precediesgndlfiaid@t). wherein the first fluid (3) is an oil and the

second fluid (4) is water. 11. A nethod for the separation of a first and a
second immiscible fluid to be perforned in a wash separator ( 1) according

to any of theldr eldedinethas ef eigint dipwheiei thenteest sigean (Tetfi, 3, Mk f eed

stream ( 15, 24, i i | St { ISt SETHR i into a
vessel (2) and di%tﬁerb%?ﬁg%ﬁﬁdeggé%?tr(%g’n;f’tg‘#@gaﬁgga, §3 1 g%&l@tr‘dz%rﬁ

.| L9, : by a
di stributd on el eddnl 'UBEr cARMPriskG HesteR of A 'HQ(S@PQanP'dW}é t‘?r%i%fvﬂ'ét of claim
11, wherein the figed seba®a@4( 31561 efore the fecbhddesmsiream @ 5) idajesfieed

stream (24, 3 1, 1 nd se feed stream ( 15) further conprising the
step of adding séﬁ%ﬂguﬁqrﬁ?%n?%ﬁ% the first feed stream (24, 3 1, 6 1)

before the second feed stream ( 15) |eaves the distribution elenment (6).
13. The neth ac [ ' ; ' ra{:l) is
oper at ed undgﬁ;"a ﬁ%@gﬂ%@t %?cﬂrgfgg‘t%#?ﬁfﬁié%fﬁ‘eerggﬁtrhﬁ%brfﬁ%@s [ i(g;\s. poi nt
or at anbi ent pr@psiated under erarepguneclf lesscihedithg pressiraiatthescritigeépeind t he
wash sepgy ator ( ghlatiatniRest GHe86urander a pressure bel ow anbi ent pressure or
at | east at anbient pressure or at a pressure below the pressure at the

critical point. 15. Use of the wash separator ( 1 ) according to any of

cl aihrrg 1to ém.fdlrheameutbcsf@@cdrﬂmgablo&timm' ,lv&rﬁerth@iWasmbé@éra&gl(ﬂe) By a g
met hod according tQ of , the precedi cl ai. an. | i,at e product
under subsea concﬂp[elr%t%é Lipfde&g 9‘F§§§ur%%%ﬁ”r%@'%@@%ﬁH%e‘l"%tg%ﬁtef erably of
at nost 5 vol une @ipiant presbard gr aireprassace béloat thegwesduredlt dine chiticatost
preferred of at 0.5 volune % in particular under subsea conditions at

a pressure of at lTeast 1 bar and up to and including its critical pressure,
preferably at a pressure of 10 to 150 bar, particularly preferable at a

pressurgsof 4k t Qudel6f harwash 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 %

20 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.



