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HETEROCYCLI C AM DES USEFUL FOR THE TREATMENT O F
CANCER AND PSORI Al S RELATED APPLI CATI ONS Thi s

w@ppbioswri on clainms priority under 35 U . S. C. RAD(B2POT@®4350

U S. Provisional Application Nos. 60/969,364 filed on
August 31, 2007 and 61/036,658, filed on March 14,
2008; the entire contents of each of which is hereby
expressly incorporated by reference in their
entireties. BACKGROUND OF THE | NVENTI ON The Hedgehog
pat hway (HH pathway) is a well-studied pathway
affecti ng nunerous _bi ol ogi cal processes, such as

erb PMiethodand Devigefor GanversingHierjzantal Janky inte Gag Fiptation
medi ates patterning of tlggpgrsegreo, cell '
differentiation and prollferatlon Thi s pat hway has
been conserved t hroughout evol ution, and conponents of
t he pat hway have beenTEGeNICALERIELD nmany species

i ncluding sea urchins, wornms, flies, and mammal s. Mich
of the current understandi ng about the HH pat hway has
000 ] ﬂ“h(smeslt:ej ahdxethod g¥nesdip lelhia to thedichLofdiyuiggpupifieation or

((%?l%tlr-ﬁ IOI‘I t hr S8 Ip{t}reng%’e_{gbugm% gssé a}gg R Cm sc1bh!,) %oHlammantt phase by
meaias oyf tk)tpmaf%decbby tHwexdﬂihple ef gf@rmeal ﬂamillasmg dgads dnghae

rrg%ﬂ& Egé Al&hﬁﬁlﬁtﬁ@ gzgﬁlu@%ﬁlgﬁ%lh%gge of H}e?é%?]ﬁﬁv%ﬁﬁ'm ard!

ppmltcebln to p@awmunwepthngQatmnat@ inyention will b demonstrated

il R Qtethg @J)ljnm@ﬁ]g Jiic%’o& & &nﬁh%omra&%a B@r?‘r?g oil production

transrre rane el n, se function is to
iimRepetrolgum Jmﬂaléfsy Gloe Pn%@cﬁﬂxrbtrﬁw@ememp@tﬁte@an tess of the

medeheRerfor Witeh- theT f‘ﬂeermoﬂ %@ %.ﬁiuy%éwbpedPT@F&on&&hh%ﬁ%n

thé inhibition on transl ocatj on of
{Stpraggdanis mﬁhaha"smﬂﬁlma P&gﬂusm Strasend Qftloading FI0)a

ships alto blfoaﬁkfed Weaktdr @reatRth hoBRY fdrYanb s ahee &t andlsolid contdafinAnts.

Sci. 120:3-6 (2007)). Recently, it has been shown that

the localization of SMO to the nmenbrane occurs

sm@mu fin ﬁa}dlgum protifetion, water améomﬁdmﬁalgltmprﬁmldes o(l Gasmﬁr y

wreBbtes i (b oo r b Wb nB R sionang e
iimorgandéd pavticulgesa VaGbld rsq:tgmsland gpanatud lmd befm proposed to enable

V. e

363 Ep QTR 0rhe BERERTE B8R YAF B Prh 103Fe RCROHE e
dlotasiop Isystem.cPriecsepaghtianteehnglogy emsloommm peiroleym @MBtry is the -
lUsé bmf’ﬁln\ﬁ érm%eﬁapatioh %‘an% Qe ﬁﬂkm%nk'f Eﬁﬂ&'t&%ﬂ&io

t he ranscrlptlon actors to the nucl eus, ere
trﬁétyve&wmake and AHEXPPTISHE Qﬁﬁ’&'l‘d'il%@mhﬁtdéﬁ‘?em depsities of oil and
Wedtdred Eﬁbﬁaﬁz\h@e&%ﬁarﬁ‘&l thheRidatdd eROGShdl@hd 4 vestal kata

|

and, GLI 3 ch are nenbers of, the zinc fin
tH’%ﬂ‘??E'f‘l"ﬁf’ PEiipdof dimsy dyring Which pime thegitsepgratss Hpp the water and
prsbmfdl doledsSatlthicwssel wfacemlbwasgtfovamhﬁngm bﬁhebﬁi
nctions ﬁs a.tran crlgﬁlona re IS? |ﬂ

é‘Ff‘é"‘i‘egs SEASET “t“iﬁ"u"{}z pPRELEYy of gregm G %%‘8“?‘85 6
theeomurol kel ity ertlfan@&pifralnoraamd taak dmn:nls)yn%lsd) of ¢rh@al
pI SHH | |2
AERANEE, RhacHih ARtk b AR KRR iPlenitfile s o 2
adrmmaowﬁerg@mea‘e|Si$erftcamti>elgssaéfeptametrgn@ﬁng ¢ikdreplets of less

Qi i S8 el wodh s it SN GuACpp
agp@am§HW§ be the nost reliable biological endpoint
for neasuring activation of the HH pathway. One of the
difficulties in targeting the HH pathway is the

i nconpl et e under standi ng of the signal transduction
pat hway and the | ack of identification of positive
pat hway regul ators. Cyclopamne is a well-established
nat ural product antagoni st of the HH pat hway, which
has been proven to be a valuable tool to nodul ate the
HH pat hway. Cycl opam ne has been shown to directly
blnd to SND and |nh|b|t |ts actlvatlon Ieading to

o a1 L, 1. .
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hal ogen, hydroxy, sulfonyl, sulfide, and thio, with
the proviso that either Ror R3 is Z; each Wis

w0 pabepandent |y sel ected fromthe group consi stPCIR2007/004350

CR10, NR1O,N, O and S, where Rio is selected fromthe
group consi sting of hydrogen, G -eal koxyG - al kyl,

C _6al koxycar bonyl, C1-6al kyl, am di no, am do, am no,
aryl, carboxam do, cyano, hydroxy, hydroxyC _6al kyl,
nitro, sulfide, sulfonamdo, and sulfonyl, or two

adj acent Watons can be take?n t oget her W|th their Rio
substituents to forma fused second ring, wherein the
second ring is selected fromthe group consisting of

, moob] Aﬁomers\fs%pmﬁ&bdwéhémﬁg?m thé c&mgatm@laed.dgataml}qcvl) in
or e er e et eroc or
| 6&% vests Forrusasedplates 35 used tae@ﬁf&/%afiaﬂfgy giffsssneesiyet her

Whdvidind & inciRied platd&ith hukﬁfgteﬁﬂlino krével pbhC wi{hehnsr@élma phite,

el SR R PR Bt p SRS TBYEL PO e ugiscept

dtopletq sicatimgladyet Soaldscéd oibdroplets that vise Mbee quidkly @rthe fluid

th .t
e e S S ERh 8IS S b barSefhy mgiong
iggavitly sepachtioh vessels, blut itrhds &la(stmw\ﬁmgat@ﬁ of beinigamen¢raldy ineffective
' ' t he h i 0-
S0 OB o1, 08! DT RS ot
drcoeasecandSFRitviessglsaiuallySopepoogly w:t!'mﬂmv eldgﬁet eroaryl and
a 5- or 6-nenbered heterocyclyl; Ris selected from

t he .group consi S“-qu of al kyl, haI oG _6al kyl, and
0004 inducedms fptatiomAGE) Messe aare alsa kROWR itthe iriusiry, yvhere gas

$§iln§§<§e3 ‘#nts rtlﬁ’:'EoBﬁﬁm%&iWatEﬂB? h&ﬁhsﬂﬁuﬁfy |h?z’lﬂ8i‘ﬁ§ %H‘uctors spargmg
6al kyl ,. am no, %cl oal

0
ﬁ'ahea end ne@’é!ﬂﬁw quamg’éh ot g Q'ééfop'gm °f"6ﬂ§/‘lh)°( bioduced water

Tk bR ABIHAS the3Rimhedl oTE ok¥tirdesy HHaBdGREm. WIRRAGY i#6 of
each 1 ndependent | %gsel ected fromthe lglé’gllil& consi sting

e @st grev t tecﬂpﬁ 16§ are%lmm useo pi ﬂg laﬁgm? oé Hlﬁ oil

Ricoplet dize @t cthm\gbdm a¢da¢uaﬁﬁhabyeaameﬂubtlerekv@a dequ}éearrdso,
enaen

To S o oS R e STy Ean I B s Pt

each independently sel ected from the gr oup consi sting

Z{)O(B¥ qo t{] s’taglcrﬂoté%h{lﬁﬁg ?C’gldlbOQO s Ial’g? RIS dwnS %3{?1 %.li%f:%a‘i'nis is
BnothédRndu@ed Bhs sPstemnalti@ughed akes erlﬁﬁsre&eheehmmf gas bubbihe
%Eﬁéé&rcﬁ\QRﬁ \5”\ S %fethla}f{j [ErQ @nsys%r‘s%*% IBQB(tMes are generated by

oxyam no,

@ecewmmm Mbilg in Isﬁsyﬁg‘nk?‘le bﬂb*ﬂ@ﬁ areicatier by hydraulis

HBLEs. lﬁiﬂveé%@s aFéatlsKXIiﬁEFﬂQbed Mty l:hanﬁfe}‘sj W’gas introduction in
car boxam 0, _Scéb oa - scycl oal Kyl

gProodfhe ehpabs methadk §an bqﬁd‘l‘ﬂ%‘? witha Rregugizgd yessel.
ftmeqrxﬁwahysmpsyadehy hsthh&ﬁ@ﬁGNGﬂfﬂéﬁylcoﬁia kn@th)oil

O O fhion A SIS, (SRR e

iffowpratesfiucruatibes) advetrafij capsbility As ginerilly absenbe t aken
together with their R 3 substituents to forma fused
second ring, wherein the second ring is selected from
t[h@ﬁGg The presem si;rivsmiiargetatesan whste\ﬁatcmrdamm ainkpartiadariy to an

ARV OB SplEh L Rl T ol Bl pfod ek ch o
sthmwstqmmg;n@reteﬁ &nom <il andsgas welt do Hig apdh grodugtianesiparatipgs.
second ring is selected framthe group consisting of
aryl, 5- or 6-nenbered heteroaryl and 5- or 6-nenbered
het erocyclyl; or a pharmaceutically acceptable salt
t hereof .1 n anot her aspect., the invention provides a
conmpound of formula Il Il wherein Rl, R, R3, and R
are each i ndependently selected fromthe group
consi sting of hydrogen, C _6al koxy, Cl-6al koxyC
1- 6al kyl, Ci-6al kyl, am noC 1-6al kyl, C3-8cycl oal kyl,
cyano, hal oC 1-6al kyl halogen hydroxy, sul fonyl ,

o, I ~ [r—
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optionally substituted with Rn; and Ri7 is sel ected
fromthe group consisting of hal o, alkyl, alkoxy,

w@bkdoghsdarp, wherein Ri 7 is optionally substitupediBae1n04350

aryl or heteroaryl, or a pharmaceutically acceptable
salt thereof. In yet another aspect, the invention
provi des a conpound of forrmula IV IV wherein Ris
selected fromthe group consisting of thiazol-2-yl,
qui noxal i n-2-yl, phenyl, benzot hi azol -2-yl,

7H purin-6-yl, 6-am nopyridazin-3-yl,

6- am no- 2- pyr|dyl 5-nitro- IHben20|n1dazoI 2-yl,

Yare paiFulaniy. ithe Rieseat invengion relatessiopplimproned fptationtepamaipr
Pttt mﬂzc‘tédv a3 tdhks E’ﬁ&ﬂd\k ﬂ?o@é rn2thé’ hull ofa F loating Production, Storage
5- et h 2, 4- oxadi azol -

Sn%Pmﬁ?glf'gr"Eﬁﬁkﬂ(FﬁS%} h‘iﬂsq %?rg féype?fﬁoatn!g tank system used by
&8 JTEEHOr@Bétidietm indusryaidhigReddo B3k iall Y the oil or gas produced from a

b oSt o U ot

Eva(ttrfgltidkmr ar&hthwo)lglz ipipgligz APSE’ y¢arryout pynicafoah of oil

| neth zal
SIP P REIESGERADS T RE Ly sush platogm tisd o apdeng] s
br expehdiyd longCIddiamoé pifeljries frdnt the ail oicH Theytreatment facility.
| Himdazol -2-yl, 4-thia- 1, 6-diazabicyclo[3 .3
.0]octa- 2,5, 7otri en-7-yl,
4-tert-butyl-I Him dBACKSROUNR AR i dyl |
4-phenyl -1 H i m dazol -2-yl, 4- methyl-3Himdazol-2-yl,
4-met hyl -1 Him dazol -2-yl, 4-ethyl-|Himdazol-2-yl,
40007V E %@(@ rsdwpa]]y}mqshpqm the fallowing functions: 1) primary separatlon

Af thie WeEidiNd ('gllseg ’sél‘i&sr h@\f-ﬁ’&uegusyéll phase, aqueous phase), 2) secondary
4-(tr|f|uorone -3H m dazol - 2-yI’

Freptmrat gmwreﬂp 3385 foridipghasee o rytlm jestiongand Pstoragsiqf the
ProdupEdiViinkil oﬁtﬂu)mlﬁhazﬂhce tRe il phate (sIhPinbbtciiuhble commodlty,

Eko'a%fdts??%sé RSN S L YR R

%tog&g!é foy thel ;Jr:bdwtcdaz OHowever, du@ tcﬂdlﬁhhﬁﬁ,é Iwhﬁ i teaﬁ'ﬂhorﬁ-fyﬂ' the
- t t
o e s B R 1950 Btion PR DAY Aepied i water

Itreatetehydquipnfemet ICylrant FRSO2¢ imlizp ithd sdez dhduged/ Gas Flotation vessels

e R S il cob BBl b B

Ian@ (a@d{bammegunqnyfacdyﬂeg nEhihgquipmeénd iszdeisigied o, ﬂocculate and float
tmg oq 'dP&?JléB’ hlk%@r%ﬂzvmhuﬁh\é Iaque%us pﬂsgﬁglk@/ édsrgugﬁ\éﬁlnd%hé’ |

5--trinet razo
rdditign ﬁféﬂwpiamgjmw& yThe m@sr gongape progyced mrﬂmtmem

QLA dESHEIad dontbwhbt lhﬁﬁﬁl@ Qf&rthe FRS B Mpplicatith due to the space and
ben20|n1dazo - 2-yl; and Ri6 is selected fromthe

gedghp limipuons f‘h’ﬁ’%@@»%ﬁ/ SHfiReIre oba Heting,shineakes

Zodventlbidd bl ekiyrmAdn@¥rid Witk ledel oktigiEprobmptieny|
3- cyanophenyl, 3-net hoxyphenyl, 4- fluorophenyl,
4- et hyl sul f onyl phenyl, 6-chl orobenzo[ I, 3] di oxol -5-yl,
2[90((8q Wikt bax teee hépded rhbairidpstry is a high-performance gas flotation
I Q h l. r

é}arajor E’QS\ &h{} 284 D%&.ﬁar%gégérétgﬁheg J‘a,%(s]‘img é)éfgg};%{&/ %? Mﬁ%ﬁ ata
trmpmbﬂe COIStwvah binfted d@;kpeme usagtreandnvemmrm helghtoqu@meats
conmpound of formula V V wherein nis 0, 1, 2, or 3; R
is selected fromthe group consisting of hydrogen,
hal ogen, and al kyl ; Ri 5is sel ected fromthe group
consi sting of hal ogen, hydroxyl, alkyl, alkoxyl,
al koxycarbonyl, sulfinyl, sulfonyl, cyano, cycl oal kyl,
aryl or a heterocyclyl wherein each Ri5 is optionally
substituted with hydroxyl, hal ogen, am no, nitro,
al kyl, sulfonyl, cyano, al koxyl or heterocyclyl; R 6
is selected fromthe group consisting of aryl and
het erocyclyl wherein Ri6 is optionally substituted
with Rn; and R7 is selected fromthe group consisting
of halo aIkyI al koxy, aIkyIthio mhereln R|7 |s

I T Y e T o o, o o



et hynyl , propynyl, butynyl, pentynyl, hexynyl,
nmet hyl propynyl, 4-nethyl -1 -butynyl, 4-

WEe@pPsoo27 pent ynyl , and 4-butyl - 2- hexynyl, et cPCTIB2007/004350
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term"am de" or "am do" as used herein refers to a
radi cal of the form-RaC(ONRb)-, -RaC(ON(Rb)R -, or
-C(0O)NR bRc, wherein Rb and Rc are each independently
sel ected fromthe group consisting of al koxy, alkyl,

al kenyl , al kynyl, am de, am no, aryl, arylalkyl,
carbamat e, carboxy, cyano, c4cloal kyl, ester, ether,

fornyl, hal ogen, hal oal kyl, heteroaryl heterocyclyl
HPeR% J¥kat hasalsabegh nedded dhe ingvetryistartigh-rEormanatezas ﬂﬁtatlon

Fzﬁ%ﬁ%ﬁ’:ﬁ\ thit c%ﬂ ) hﬁBrp‘&FaQéH%ntamuﬂmgPoft él‘r“snﬁé‘[a*ﬁi? Ronfigifations

rogen . eameasoma ecyC|c
f(m h@xaﬁptlabre%nm ORéyl"ﬂacahw'thmmma‘ maeraﬁdncrdlfﬁﬁwyom

j @qm%d ah® ra‘narvmyas..ﬁpnekenslqacﬁa%.mﬁaﬁnéérp&mea Gixh a%§edash§>pmg |
10-menbered’ring or a 5- menbered ring.

t‘é’f%‘“eb dersrempiegtre meghadrand @EV'F‘héf the presen eré'emaroy%%mewde

Td']ﬁgl‘il? tH3t-efretthle RBlutigSt bib %ﬁ@ﬂ&a" & S&&mks Fordusé ffbiPRhter

tge form - C(=NR) NR Where , and R' can each
BT RIgntisapasily é’é‘{a@ﬂmFsr 8 FHE”@%H%’ XYHBHsting of
aIkyI al kenyl , al kynyl, am de, aryl, arylalkyl,

cyano, cycloalkyl, hanaIkyI, heteroaryl,

het er ocycl yl, hydroxyl, ketone and nitro. The term

"am ne" or "am no"DIRCLOSAREOFEINNENSIONs to a radi cal
of the form-NRdRe, -N(Rd)Re-, or -R N(Rd) Rr where Rd,
Re, and Rf are independently selected fromthe group
68K skihe gy eaforsairiesnta naviekmpkthod prdedapice fat kighrperformancegas:
aﬁHtQRm t@:ﬁﬁﬁlnent f'Urch@*tgéﬁknateggﬁpmts@eanp%gl &ﬁlblé3é%51IyQ§Jo%orated
et her, fornyl, hal ogen, haloal kyl, heteroar

Hetany bgtzoptal Cﬂmrleéeﬁ rectpgwlasydssel pefas ﬁéamldﬁ thersiilstasage
Ttgﬁ(sqml{é(huf@Gf Bt el gB%résQﬁs QQB%MW sSeadily

group through the nltrq? d, Re or The ami no
cAdapfabla o efbercsyisting tank ap é@éﬁiﬁwtwﬁyamwwemch highor

RerfdRiarike watt féslmeROBE § gived inlétiviater vBRinY ds@o AIRIWIING s@ne
holino or piperidinyl.

to_12-menbered rin
To{ et v trrakme T 8t adwg%* \°PY8?§R?E§' 'Fﬁ’é"‘&ﬁ“? e‘é’BB‘hiﬂ‘i‘Srf@e‘hm 15
GHedrporaed ynta thehidil wamks af ﬁn ﬂfsca, Ryr camﬂpte gfeoieﬂefteoigsurge

APHOX! STPeD A e S EPal Andirerre s RS o s i
Rhethedsaan &¢ kaskly gcqmnpnodatedsrpﬂl:lnﬂe or nminaxdr imterhal mddifications.

amno group is a G -6al kyl am no group. The term"aryl"
as used herein refers to a nono-, bi-, or other

ni@P  11-Thg missieodcanid devieg ofithe presant iyentya cambe Tbpdl far thi treatment

1R r BRh| Pd?j%l:éd’w&@r aanSr&dreBBvQ%?ceﬁtam&ﬁts binePMhan
sel ect ed fron1t e roug consi sting of
1

cBredussd R pad solidsanwewd ye gbyigysdo o @k'ﬁ?q/m t@q Btipfkeasiliquid,
t Jo1i8 phat¥ 8&patfMdngan be substituted with groups sel ected
fromthe group consisting of alkoxy, alkyl, alkenyl,

al kynyl, am de, am no, aryl, arylalkyl, carbanate
carboxy, cyano, cycl oal kyl, ester,ether, fornyl,

hal ogen, hal oal. e yl,

hydr oxyl , ketoné?hﬁfpﬁggkgﬁﬁp%ggP?ﬁﬁ{ggﬁéhide, and

sul fonyl . Exenplary aryl groups include, but are not

I dnfd ' or

: fr?gh‘eir})e/ﬁl%fgg%rltj}f% &?@Lstantd of tlhcqﬁhllg %%ECQYS ?r]df 21 antggrg of the
brresent iﬁ\m&n,@afemgs] @1qu[;i tmj]agttcp the fgmnggetalled description, read
5,6,7,8-tetrahydronaphthyl. The term "aryl al kyl" as
used herein refers to an aryl group having at | east
one al kyl substituent, e.g. -aryl-alkyl-. Exenplary
aryl al kyl groups include, but are not limted to,
aryl al kyl s having a nonocyclic aromatic ring system

wherein the ring conprises 6 carbon atons. For
exanpl e, "phenylal kyl " includes phenyl C4al kyl, benzyl,
1 phenyl et hyl, 2- phenylethyl, etc. The term
carbanate as used herein refers to a radlcal of the

r N s~ ~\ A1 N oA N N ~\ R 17 ™I \ "
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. exanp

| H’é?@rcs%yerewr ot%wﬁmoar giream %ngmehwrth &qlisigand an immiscible

I sot hi azol i di nyl, isothiazolyl, isoxazolidinyl,
i soxazol yl, norpholinyl, oxadiazolyl, oxazolidinyl,

wW@2@2080077 pi perazinyl, piperidinyl, pyranyl, PCT/IB2007/004350

pyrazolidinyl, pyrazinyl, pyrazolyl, pyrazolinyl,
pyridazinyl, pyridyl, pyrimdinyl, pyrimdyl,
pyrrolidinyl, pyrrolidin-2-onyl, pyrrolinyl, pyrrolyl,
qui nol i nyl , qui noxal oyl , tetrahydrofuryl,

t et rahydr oi soqui nol yl, tetrahydropyranyl,

t et rahydroqui nolyl, tetrazol¥yl, thiadiazolyl,

thi azolidinyl, thlazolyl thlenyl thlonnrphollnyl
fimpspyctiny With shefollowing grapings; wheseintlikereterenerinyrasrals denote
HiRE eRBleRfsQRY WhEretrs aromatic. I n certain other

enmbodi ments, the heterocycle is partially or fully
saturated. In particular enbodi nents, the heterocycle
i[60 13 F AR 2P r¥dents Bifret-AinRnsidRAIRIE YL oybehmwam&s d&5RECLS the
herein refers to a heterocyclyl attached to an al koxy
FFSER. IVEREOer m " het er ocycl yl oxyal kyl " refers to a
heterocyclyl attached to an oxygen (-O), whichis

IS N A W

Thas loeking froydhe inya waydr 'SidasF mﬂ&d déreil ef the riséraiustsi3and other

.HXPeCQXO\ft E eareaetaC gedtmthlswel Kyl group. The term

azo use erern, IS art-recognlzed and
|ncludes aII |soner|c forms of substituted or
Lwoc’llﬁz gizd(;) t 'Eg."{ﬁgf‘ q%@%%ﬂ cut-E\g£ ?@'y?lt@ee &Q&b{ﬂ% omthe present

dnventiomshowjig vationfedaipesiapd ﬂomﬂdﬂ@mm dazol yl , eac h of
whi ch may be substituted by 1 to 3 substltuents Such
substituents may include hal ogen, e.g., F, hydroxyl,

a']lﬁy‘} pregengs a 3-gismapyipnal a|wgytpngl@qrr@§g§,g&§t@m9 vessel common to

PO ddor t& éﬁrfv@r@i@n o Qﬁﬂﬁgeer%&!r%ln'ﬂg ves@ ¥coRfingdto the
hete rocycle. The term"nitro" as used herein refers to

fpethqdQfithe.presentipvention. t er m phenyl " as used herein
refers to a 6-nenbered carbocyclic aromatic ring. The

ro can also he fused to cycl ohe gne or
DR i Satoeh A e parions! Vi o5an SObStment ShbOFITF ne
diiventitieassrebrsfittddioe iicorporédisiiothe BPEO X stordgewessebshoanyih FIG. .
% kynyl, am de, am no, aryl, arylal kyl, carbamate,
carboxy, cyano, cycloal kyl, ester, ether fornyl,
hal ogen, hal oal kyl heteroaryl heterocyclyl
hydroxyl, E@WGDEW(S!{? ghé SUPtHEIRVENRoNnNd
sul fonyl . term " sul f.onam as use here|n refers
to a radical having the structure -N(R 1) - S(O2 RS-
qbo 1'7?(17% 21' %R's lthe) &mrelém{s%f I3rtreatm9e'3fjcéﬂst)fciﬁ’é"prgferlt {in9&ntion.

yl, aryl, cycloal kyl, and

3hk3e i6 ikt aiadd vhBSa pdtHiGn of AMREYcRe &ain%oﬂiaiﬁ]’r’@ a dispersion of gas

S b Rt e A S o

heh&abmﬁahyunsmﬁgnmmam@as 469elgm10 th €ire chignbes of the cell. The

et c. rein
FEEl S o uniiedes fikics ey he Sttty eRprtt EomiRbE:
wieseribe®U .S datebeNad. Ky159,854 gIJ,ep, atwk) Ha0&340, (Lem @t al. )ofthe
ARGl wpfielpeciiok¥nsilt B o Erdi bl etrpnge. The
gnmmpragqrumtblqgas bubhlg strsam| bygaﬂgug)a pqrtren pérhmclesm Rquedues'
as used herein refers to the radical having the
structure R S-, where R2 can be al koxy, alkyl,
al kenyl , al kynyl, am de, am no, aryl, arylalkyl,
carbamat e, carboxy, cycloal kyl, ester, ether, fornyl,
hal oal kyl , heteroaryl, heterocyclyl, and ketone. The
term"al kyl sul fide" as used herein refers to an al kyl
group attached to a sulfur atom Exenplary sulfides
include "thio," which as used herein refers to an -SH
radical. The term "pharmaceutically acceptabl e
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, stth‘f"Fedéhe @m"ﬁ@wa

terms "Z" and "E" are used in accordance with | UPAC
standards. Unl ess otherw se specified, structures
depi cti ng doubl e bonds enconpass both the "E' and "Z"
i somers. Substituents around a carbon-carbon doubl e
bond aIternativer can be referred to as "cis" or
"trans," where "cis" represefits substituents on the
sane S|de of the double bond and "trans" represents

psxiting Ahestreatmegy sysm and digesssing a coptroled,ameuni ok, The

Présirpeday, swh a8 nhGtl gatSstiatr. ghe @Mpt&s@@drbﬂ[‘wdiksbﬁ/ef inégthe
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Habocs Bh St s et SRy e b IR disoRedgns
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o DBt 8 R et e iblles ' PP @ oep ol e 2o
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e B % £ S TSR iyt SR 3 R g
veatl Ienlmcmmcaatrwatﬁcurmhcsmsable Cbutnmmaatmlhle fo the bubble
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\idustes. The@pouatfieas dispsrerg) vathin g ligpid strgayg maé bseﬂ'efm"ed by -

rr@@ﬂﬁﬁl@rﬂﬁ&aﬁ: ocflgagérﬁerh@rlﬂe eductl? BPbErR0Rtng fe 4t Bf Be inducing
bond en X or is a direct bond represents the

b’é‘éjrﬁf"éardf oéf'“!ﬁ)'i'?EP“ngihe qguctor3  and R are each
i ndependently sel ected fromthe gr oup consi sting of

BT S 21 g EIG 21 g PRy Nt i

hetre g e:nxtumm\t«as(w fisstlcharhlydr ,ofﬂieltfead&nt edichnld inPingwd drha

| ecaRAcic? SR8 b e Rilen oG BLar B8 Rek by oo

CRleBting\ia e 2 bkteids haridorfallyfinen ¢helhamber-di eildingtvendl  a first short
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ashpd idistancey rﬂ"murmm nbthisadivdrtingbaffloisaerilidest theyingoaing stream

@vﬁg m%b&ﬁ’ L verlﬁ@zlll Qﬂ%&lonhg 'ﬂﬁ:réag KEILINJ:SQna t(ﬂul&ﬂotc contact
cl oal kyl , r?% r oxy droxyQ - al

6, dlsm@log@nﬁ ewy#ccuwlate\muad}taé efithe\y

AiriiEcife phdie tﬂa@&%mo"aﬁﬁgv‘&rh@b o‘ﬂ’lﬁerﬁqﬁé&b Pphd3k fhside the chamber.
substituents to forma fused second rlnrg% wherein the

<Whefieating groducedayatertaroif anshsolfeCoRARIBANS Hi imymirgble, pi
aghdbe wxg?qu.&qséa“dcdahiﬂél n& tlihk fﬁétrdgamsema‘@ﬁ"dedlyu&mhyl

an a - 0or - re

b iy Ty PR SRt e e visghee fip YR ¢ 1

tdzceuinmulaiedx immisible phasd, subf-turbnlent miging bethe ahmheﬁhd ifroiiscible
e grqu nS|S|n of benzi m NZoxa I
RO RS e 0 U B B Hepe SR S R nfpner

‘Aateghad, woulld chus sifhplyt byoutiNzingdldsculatirg: dhnmmd@@uewes rid¢ural

Zﬁugglj.,ng rﬁgrg% Es{ceWHeh their R 0 substituents form

en at [east one Ais N, and if gqis
1 and each VVIS CRi o, then two adjacent Watons are
taken together with their R o substituents to forma
second ring selected fromthe group consisting of a 5-
or 6- menbered heteroaryl and a 5- or 6-nenbered
heterocyclyl; R5 is selected fromthe group consisting
of al kyl, haloC . 6al kyl, and halogen; R 5, R7, Rs and
RO are each independently selected fromthe group
consi sting of hydrogen, Cl-6alkyl, am no,
C3-8cycl oal kyl, C _6al koxy, cyano, hal oG - 6al kyl,
hal ogen, sul fide, sulfonyl and sulfonan1do when
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R, R, Rs and RO are each hydrogen. In a further
enbodinent, Xis Oand Y is CH2. In another

wepodsayent, at | east one Ais Nand p is 1, fBPCT/IB2007/004350

exanple, a pyridyl. In one enbodi nent, at |east one A
is a heteroatomand p is 0. In another enbodi nent, the
invention relates to a conpound of forrmula Il 11

wherein Rl, R2, R3, and R are each independently
sel ected fromthe group conS|st|ng of hydrogen,
C _6al koxy, G -eal koxyGi - al’kyl, Cl-6al kyl,
am noC - 6al kyl , C3-scycl oal kyl, cyano, hanO 6al k
Qi %@wonhwfiés@ren%w%é‘ﬁyl theaquegushasg flpwsioymward trough
{HeR hh Bt vile tktatas BLBHISY anB2mAriscitie b&s@coﬁﬂﬁiﬁaﬁﬁé kiSe upward.
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fhybéfﬁft chhﬁb@(ﬂlroﬁgﬂ dqylht;allfyaif(i@ﬂi&al riset em'ﬂoys::s yAQw-lll be dastribed
d
(R eselan 3 G2 T B P RElParie] bsn Bapeientie e
&Iromsaquaasuslphaseame rthet aagmﬂvbambc'rtdf theltedarmdit oell, but also provide a
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secon group conS|s
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aﬁjgﬁﬂﬂﬂta dNe’iﬁrﬁy'ﬁth Efdlipked by g@ﬁttﬂﬂﬁﬂenmﬂlhmg (k;&ufhrthé?l 0

tlt ts ft.
Ay IS R v et atard REHRPUET hEPen SR Tape
ahzﬁnbem,rfoﬁe\mim E8_31)° heh ep thryughyal secdddi sst sﬁerisec@adurtsr dior most
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di rect bond, en | ol ned. by a doubl e and
vxvams thedraatmang eqlbfor disehageeomninjestien mmsqbetrrf?@a ferypagion, or

bR otisiiAg By fiXe@MEdiy fiftFRioR 2 AermatiRME An BReARApRhp ﬁdvﬁlg a

each i ndependently selected fromthe p conS|st|
Sretiopding getpndiey doyy) intpdpe %510"6310 g ﬂ"'eh%aﬁ@ef '89%??6“0"3

Rake@ CThé Ay |levehﬂ1tm=gtﬁd’h1mém delednf bettntreleai by/Aany iumber of well-
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Ko 95 o sl T a PP PR BB e MR £ty b
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-Gal kyl 6al k bonyl , G -6al kyl,
e g 2 G o, At do, am .

am noC - eal kyl am no, aryl, aryloxy, carboxam do,

PR S G Y oS v
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hydr oxyCi _6al kyl , hydroxyC _6al koxy, nitro, sulfide,
sul fonam do, and sulfonyl; each V is independently
selected fromthe group consisting of CR and N, each
Ri4 is selected fromthe group consisting of hydrogen,
G -eal koxyG - al kyl, G _6al koxycar bonyl, C1-6al kyl,
am di no, am do, am no, aryl,carboxam do, cyano,

hal oC - 6al kyl , hal ogen, heterocyclyl G- al kyl,

hydr oxy, hydroxyGC _6al kyl, nitro, sulfide,

sul f onam do, and sulfonyl p |s O or 1 mhere |f P 'S
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wherein nis 0, 1, 2, or 3; Ris selected fromthe
group consi sting of hydrogen, halogen, e.g., d, and

wa@bdoglo3ooer g., nethyl; R 5 is selected from thePgr/mepo7/004350

consi sting of hal ogen, hydroxyl, alkyl, alkoxyl,

al koxycar bonyl, sulfinyl, sulfonyl, cyano, cycloal kyl,

aryl or a heterocyclyl wherein each R5 is optionally

substituted with hydroxyl, hal ogen, am no, nitro,

al kyl', sul fonyl, cyano, alkoxyl or heterocyclyl; R 6

is selected fromthe group &onsi sting of aryl and

heteroc%cm¥ wherein R is optlonally substituted with
eiements k3 ang 16 are maze gledrbshewa thanria theFdGn! ¥isisiTa thepyetgrred

Hﬂ%&hm@n:xt%(éﬂch ngériﬁéi(&;lt Bky %ﬁﬁhﬂug, ed&h@ﬁlﬁf §haé and 18 sized to
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apJWmenta?ﬁngblg gqmgsﬂl ele@en@?@y@p@aﬁ@man@lyﬁgyustable globe
Rale. Ol“heﬁ@inkaﬁmat@@ﬁcﬁﬂ@ﬁb phﬁbéddnﬂ)ﬁ{st gﬁilblf%[l%treaﬁuﬁ’&lﬂﬂ)Ws in
and thio, wth 0 glther R €E¥
shrough the inlat lipg Il§“ mﬁﬁﬁﬂsﬁwﬁ <81 e aaweops BiseRPYs
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- or. 6-nmenbere eteroaryl, a 5- _or 6-mnenbered

mq weipardcthe pide wallSangd cay beldramﬁé?fé PFﬂthca"g op meRhpnicaly
adj acent Watons taken together forma bicycle
sel ected from benzi m dazol yl, benzoxazol yl,
benzot hi azol yl , and oxazol opyridyl, then at |east one
A is N if g is 1, two Ware N, and two adjacent W
atons taken together form a quinoxalinyl, then at
least one A' is N, and if g is 1 and each Wis CRio
then two adjacent Watons are taken together to forma
second ring selected froma 5- or 6-nenbered
heteroaryl and a 5- or 6- nenbered heterocyclyl R "is
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and R9 are each hydrogen. In a further
enmbodinent, X is Oand Y is CH2. In another
enbodinent, at least one A' is Nand p' is 1, for
exanple, a pyridyl. In one enbodi nent, at |east one A
is a heteroatomand p' is 0. In another enbodi nents,
the invention relates to a conmpound of forrmula VIIVII
or pharnmaceutically acceptatt e salts thereof wherein,
each V is independently selected fromCRi 4' and N Rr,
rerfoved Ry anyamuinier of meansdaeiyn it thopresidftedtin thexwtl dibe svater pbase
RY I O8RThward tRE It Yor thel risEALIRANYE: As"ﬁlé(w%xter &1\{@5‘ ach of these
hal oG - 6al kyl, hal ogen, hydroxy, sulfonyl, sulfide
peralielicopduity; 8 Jpoprkeap bukhle Hreapmie mixed{lfough thecspntrai feeds -
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X‘Cgﬁ%gﬁ%(de%e?{'ﬁ bg@{,g e €aCh RiT and R12' are each

Ct ed from hydrogen, G _6al koxy,
Cl- 6a|ky| am no, cyano, hal oG -6al kyl, hal ogen, and

_ %MHBH ﬂleoonﬁﬁﬁ‘éa r@fere'née t%qilécﬁ Sfe fn@@.ﬁh g%seréed by Ybentors sdtb out an -

. ; each is sel ECtEd rom y rogen
@te@aqeft sties 0€:ﬂow afq@swafor PRFigying thejaquegys legzef‘awmmc'ble
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Ehereiren sty RO e R Vs Pt i, e
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to forma fused second ring, wherein the second ring
is selected fromaryl, 6-nenbered heteroaryl and

6- menbered heterocyclyl, and if p' is 1, then two

adj acent A' atons can be taken together to forma
fused second ring, wherein the second ring is selected
fromaryl, 5- or 6-nenbered heteroaryl and 5- or 6-
menber ed heterocyclyl; and wherein if R and Rl2' are
each fluoro, then each of Rr;, R, R', and R' is not
fl uoro. In further enbodlnents the |nvent|on relates

a o o o r .
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ring, wherein the second ring is selected fromaryl,
6- nenber ed heteroaryl and 6-nenbered heterocyclyl,

w@eapH377 is 1, then two adjacent A atons caPCDEB2007/004350

taken together to forma fused second ring, wherein
the second ring is selected fromaryl, 5- or

6- nenbered heteroaryl and 5- or 6- nenbered

het erocyclyl; wherein if R and R12' are each fluoro,
then each of Rr, R', R', and R' is not fiuoro; and
pharmaceutically acceptabl el®alts thereof. In another
enbodi nent, the invention relates to a conpound of
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gffgct&reﬁ%ieﬂwtﬁ_ gf&%{"ll wa ﬂ' re %%Qn ggxfl’h%%(th a D) Izl)m evoMmie
JFhe pabideshare then aBowieat tooniy p»hthrt;!d: q:onﬂarﬁlhated wptwe rrytrn¢ injection line,

J(.pxé 3 nd P Bl ﬁﬁ@wuﬁt i gw flRRa%al ihto BLrAK BT Rrolbh the
rolepling 1, aota h@d@\)qa H@nylet wajir Zhpepamtiomef Mater p@@mnsah}qd‘lmd
%ﬁé?.\/crcwrx lw.éﬁ thesai@atriaewafer %h%ﬁﬁ&véd}o U dovitivardl TR RSHSe of

formula | (or fornul can be synthesi zed from
taﬁ@wgé‘hﬂ\eavlcfscgfﬁhm@vwaewrm‘trﬁad&waés Ehe sEpining mprtyrg of
s&hﬁme fiuid-anli gad &bbl%s bﬁthémﬂﬁiwi:ﬁ @@ flodthdfosE MBRRAMELS af over

fornmu such as_t S nth sized C
g%%@r%ﬁsc‘hlétmg'%émnﬁ yy bl Jiiliis B fﬂh“%srm collfiina |
drsupN aid A6 olitGanlimimiscibie AL douEROI40 dﬂie@ﬁ'avflﬁg offlaid lfrom thé tast

fol |l ow schenes are nmeant t.o b r

o B D P 5 PRssPieF ofop s S e SRR ALYy B s AR

\xhcaustencmnyawat dndrhgndettbere ifa hydraullic geslient thpdugh @h@h ¢hxmbper,
1¢)

b L REUA ik S TPETR ek Wmlifin Bl ) LSl bl

benzylic conpounds such as halide or tosylate 2 in the

presence of a base, such as sodium hydride or

pot assi um car bonate. Hydrol ysis of the correspondi ng

ester 3 using standard conditions, such as aqueous

et hanol and sodi um hydroxi de, results in carboxylic

acid 4. Am de bond formation is achi eved by reaction

of 4 and aniline 5 in the presence of a

coupl i ng/ dehydrati ng agent such as, for exanple, HATU

or EDCI and optionally a tertiary base such as

dllsopropylethylan1ne or Nnethylnnrphollne
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(I-F) //. Pharmaceutical Conpositions The present
di scl osure al so provi des pharmaceutical conpositions

W@ 9pi3®irng conpounds as di scl osed herei n for nedEIB2A07/004350

together with one or nore pharnmaceutically acceptable

carriers. These fornul ations include those suitable

for oral, rectal, topical, buccal and parentera

{e.g., subcutaneous, intranuscular, intradermal, or

i ntravenous) adn1n|strat|on although t he nost

SU|tabIe form of adninistrathion in any given case w ||
fend on the degree and severity of the condition

(98721 Reforeing egrimtedheembedimentiof FIG o theryesssh?? weyld be sized to

ARNPRH AT BB EsitRE time MDA, RANGA Gliﬁii\H 120 hﬁmﬁ@fﬂ%@bkming on
or pharmaceutical cqonposition js ad tered t

- customee pesifications. ‘?;P‘\)Oé\ﬁhr?ﬁ’ﬂ‘l"abﬂéfal“&}ﬁ Rafe low ror Sé{f%tcﬁ‘é‘}““y To

sehnd bmlmuhﬁl@ omﬁm&sl 0o dmaggnm? systeng dmnwaid vesiditi of
u I Qns able fo
Ao raet G by b BN R PR8I L fping 1na

l&éltﬁbd ABoHARSIKE Qs'csselal‘zhﬁh&;ordanmwgﬁ the emfboumhﬂnebSElC@aé land
C SR BREL AR ShS Kb le Gl eclo AP B E TR
m:amne eelscities lmmgraqumomd dsivquidive appregitegirand understood by
é)olnl1 LOguRLEn (o pvat er - in-oil emulsion. As indicated,
SUER"E &Y il At 1 ons may be prepared by any suitable

met hod of pharmacy which includes the step of bringing
go%gkcftg ?%‘F]I?Béeotg ﬁﬁ% AGHpiYA nGR BN eMRGFaR #rsBSs SRWipFior to

rray constitute one or nore

the eddition 9f the, gwevefpew@feﬂeq*wslbeﬁlﬂw% rWhersin Oﬂérebel!@bwa!sr e

étGra&g' Servid) 3% @hk Q%bﬂl%%"ﬂ?ﬁtsbﬂé@re@daﬁihlim1d3$ahﬁfg solid plates
I ngredi ent’s of the fornulation and nust not

Afhands. SeTa) Reot Baffles Y plerd AT ‘FP&;? toaigtain

&ﬂ]chﬁlalQﬁteéntkl lofltheQesser urhl@l fhe waipght 6Bie Baidf lﬁ)ﬁdﬁﬁrﬂttﬁéjmwhdrﬁﬁnt

ound as a n|t e fornu or e
bhiBe Sb Gaveateh 5 btn SRS REHbUleS Breshive B GR Bgtie. The
%%lhﬂ:r yeir¢hbvedfand P@la’ted Witk sﬂemammaf thébﬂ&m‘nt mventlon A

e eh-ehrktine et tatle R SsTHEE Snd Rl elPpi g otes
ﬂferdilhthal resteiot Suddemyveh&npofapataekis fiyid aonterss undee thaglatural
g.t e fha mﬁ .%hg#gﬁmgne;gmﬁ UBCYn %&xgww ﬂuﬁ&m& g%g 41 other

osit1ons, convent
ﬂowtcgudlnts sutenditheeushithy ared, wdmh'orequeg that helaptebe cut into the

BURLABERILE 5 E ahe gern?é;i%ff@fsznamhé Qlie whACs eﬁaﬁbw%@mhmk to

nesi um st'earate, sodi um saccharin, talc, | ul ose,
bt peryseed toadiasation sppasHes VI BaIRHag wse of ﬁ’éI'S‘E'}GeP'P'F‘& and
kofiiditdyditias. macol ogi cal |y adni ni strabl e conpositions
can, for exanple, be prepared by dissol ving,
dlsper5|ng etc., an active conpound as descri bed
026} Wlﬂﬂ'@fe@eﬁké WEG f)ae m&aymmam adu.amo s showalin FIG. 4

t
b5 b LRSS B RRe o e
spazechtwéan the eemlbuﬁledn dihnssmglpe demonstraies ogﬁemmlfpr

it bl f t
%ﬁrlf mariggaln g)mu‘?l rk[% ;B?Xdutlgg Vgﬁ%g@&%%:ﬁ%df P%ng{h?nyet}ﬂ%dand
devife dnsblybedlhemkebjy tbe invegntoes: 1§ sénpulddqe Ubé‘tfﬁooéﬁdt *ﬂﬂileﬁgh the

| ng@?cgﬁa{smseﬂaqggag&efﬂtkemahgaimdevﬁe Bffwémm%rs i@ coRARKR the

e prepared by conpressing or no wder or
bl tank @S an FP3Q &0 2 prpducrddvatespraatipgydsselithis H“‘é‘??é’ cer'ldrhsr e
accessory ingredients. Conpressed tablets may be
prepared by conpressing, in a suitable nmachine, the
compound in a freeflowing form such as a powder or
granul es optionally m xed with a binder, |ubricant,
inert diluent and/or surface active/di spersing

agent (s). Mol ded tablets nay be made by nolding, in a
sui tabl e machi ne, the powdered conmpound noi stened with
an inert liquid diluent. Formul ations suitable for
buccal (sub Ilngual) adn1n|strat|on |nclude Iozenges
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Table 1 The dosage of such conpounds lies preferably
within a range of circulating concentrations that

w0 p@baosi®7t he ED5S0O with little or no toxicity. AEEIB2007/004350

dosage may vary within this range dependi ng upon the
dosage form enpl oyed and the route of adm nistration
utilized. Generally, a therapeutically ef fecti ve anount
may vary with the subject's age, condition, and sex,
as well as the severity of the nedical condition in

t he subject. The dosage mayl!de deternined by a
phyS|C|an and adj usted, as necessary, to suit observed

equally. erplise to many piber metAREulantnks AR bothefihprs\Alatiagm and
ardibaicatoiiahi %t&fneﬁmfg%%e&m darb, {eBaratibrRprbedsSes 3ttt thaf 6l

in conjunction with radiation treatnent. In another

anthwateTma be used Hiah BigkAOWE WQPesiesRansiye pias Flotation processes.

pharnaceutlcally acceptabl e salt or hydr at e t her eof
nistered i.n conbination with one

N?é?bﬁ) dile perfigylargrabodiments RLhe present énvgﬁtéqﬁ aggﬁeebnéiescnbed in
&férﬂ)ﬂ&gﬁhgﬁﬁd t@BdOafcﬁts&Joyl tht etheeexhbaditynt®tre possible within the

R e e el
pevreskiliedab Gmewrttthattdmhﬁ@tlomfamh adﬂpmenfﬁhetludmvapieu,moc '

SERAL bpofdile REAKAERATHE Eb¥anO o MR Sholin kPldHonstrated

he a e conpoun
ﬂheughhbtr enseplary embedimentasThisdnvengen @xtmpfbee tode cersidseed
éntlp%gﬁyggggﬁfgg?ggﬁ%ﬁg%5?2§¥+ggdrugs and
combi nati ons thereof, as used in nedical oncol ogy,
such as al kyl ati ng agents (for exanple, cis-platin,
car bopl atin, cycl ophosphani de, nitrogen nustard,
nmel phal an, chl oranbucil, busul phan and nitrosoureas);
anti metabolites (for exanple, antifolates such as
fluoropyrimdines (like 5-fluorouracil and tegafur),
raltitrexed, nethotrexate, cytosine arabinoside and
hydr oxyurea); antitunor antibiotics (for exanple,
ant hracyclines |like adrianycin, bleonycin,
doxor ubi ci n, daunonycin, epirubicin, idarubicin,
m tonyci n-C, dactinonycin and m thramycin);
antimtotic agents (for exanple, vinca al kaloids |ike
vincristine, vinblastine, vindesine and vinorel bi ne
and taxoids |like taxol and taxotere); and
t opoi sonerase inhibitors (for exanple,
epi podophyl | ot oxi ns |i ke etoposi de and teni posi de,
ansacrine, topotecan and canptothecin); (ii)
cytostatic agents such as antiestrogens (for exanple,
tanoxi fen, torem fene, ral oxifene, droloxifene and
i odoxyfene), estrogen receptor down regulators (for
exanpl e, fulvestrant), antiandrogens (for exanple,
bi cal utam de, flutam de, nilutam de and cyproterone
acetate), LHRH antagonists or LHRH agonists (for
exanpl e, goserelin, leuprorelin and buserelin),
progest ogens (for exanple, negestrol acetate),
aromat ase inhibitors (for exanple, anastrozole,
| etrozol e, vorazol e and exenestane) and inhibitors of
5a-reductase such as finasteride; (iii) agents which
i nhibit cancer cell invasion (for exanple,
net al | oprotei nase inhibitors |ike mari mastat and
i nhi bitors of urokinase plasm nogen activator receptor
function); (iv) inhibitors of growh factor function:
for exanple, such inhibitors include growh factor
anti bodies, gromh factor receptor antibodies (for
exanpl e, the anti-erbb2 anti body trastuzumab
[Herceptin(tm] and the anti-erbbl antibody cetuxi mab
[C225]) , farnesyl transferase inhibitors, MK
i nhi bitors, tyrosine kinase inhibitors and
serlne/threonlne ki nase inhibitors, |nh|b|tors of the

T T 1 T Y L II_.. I — e —g—
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downr egul ati on of the Hedgehog pathway in stromnal
cells. In a further enbodiment, the stromal cell is a

wo pipobioast . 1 n one enbodi ment, cell proliferaP¢DIB2007/004350

differentiation and/or stromal m croenvironment
nodul ati on are prevented by adm nistering to a subject
in need thereof a therapeutically effective anmount of
a di scl osed conpound or pharmaceutical conposition. As
used herein, "prevention" or "preventing" refers to a
reduction of the risk of achuiring a given disease or
di sorder. Also disclosed are nethods for treating a

di sease or medical condi t¥eMMRdi ated al one or in part
by Hedgehog pat hway i nhi bition conprising
admnisterjng to a subject in need thereof a
Vﬂ@?ﬁﬁ@ﬂ??&ﬁtly ef fective anount of a conpound or
CONP@RStet freiimat vdssskfoﬁfbﬁtbvh@ﬁﬁhﬂsmﬂlél atﬁlhﬁ)llé rbowinivares from an

sfgp s somotivet s aaporaly of et CuiberRry Bk el

- fAythpit @mprisimgeof . | n anot her enbodi nent, "treatnent" or

"treating" refers to an anelioration of at |east one
measur abl e physical parameter, not necessarily o
di scex cﬁnb'lal?vobglprbhidit}gat dysamic residgnse timedohseparatidroefi gasrliquid

-a§ eﬂhgg or "treating"” refers to inhibiting the

progre "5 of a di sease or di sorder, either
physically, e.g., stabilization of a discernible

Sy npt an BV iR BufBd In¥murficaion: vﬁ&aah'lhlbtzﬁ{th@&nﬁgl void and

gﬁﬁ5|ca paraneter, or both. In yet another
oefrinigrand RS G be coatamltatebtv?tﬁgffoméfseﬁ@et 0
del ayi ng the onset of a disease or disorder. In one
enbodi pent, the di sease g medi cal, condi tion medi
al one? Bybblgspsration peagsdp dHiskropupumizaiion with the inshtion; e For
ﬂﬁé‘dgiﬁg ghsshbylet htethe Grﬁécttoﬁﬂﬁﬁﬁhcﬁﬁl}b_»dh@ ARG RS intheli m_;ectlon lme

ndi tion but ar.e not
GERE e DR Bt oo bt sy daet By B ERetif
hyidphoma, | eukem a, glioblastoma, cancers of the
prostate, pancreas, ovary, nelanona, breast, colon,
| ung, esophagus, gastric, biliary, hepatocellular and
rrul t i mi inlanpelirenpportéd withinomanip chamiber bn first moputsigt mens adgjacent

activity,

A R s T R Gl e S N
the di sease or nedi cal condltlon is psoriasis. In a
fur t het i GTROHITHRA weil S&Y, ﬂ§d %ltﬁﬁ'}a&?cﬂam; 6¥seBY¥nd mounting
adm ni stering a conpoun he invention i'n
Eeans. SeAckG o thginkst weyy m)r e anti-psoriasis agents.in
one enbodinment, the subject is characterized as having
ngl’J'e 2 gtyg)g/gplgﬁbf T?(%Jﬁ:g{npegwg E{ﬁtg\lﬁ%h UIS gﬁ%ﬁhg Ehleq mnscnbzi‘c fluid
IS 6wt SflEach tHambphrough pe ;mﬂh;dlbi:’e fhed gethagand
gai n-of -functi on phenotype. EXEMPLI FI CATI ON The
foll owi ng descriptions of experinents, procedures,
ex arrp laelsast amginiendobneviidg adrelvitdaeing Arexs it dnd genaaly atftye

t he angl

% en egarcl% (_():h%I\bﬁr a vcjtrpca? ﬁgk%gn% o r é&%g&lrt]i]pgt evmlp ewsaéeﬁ't
mwenittp@ht qutlet dnd, m@qﬂ&tm in fuid qumbemca@pn Myéhwélrﬂce"t

B @g&mm’aﬂl & ﬁlbg‘njﬂ ltl'leesgrlég]aﬁ%@fe&oﬂﬁun?ﬁt%ﬂé&o%xm WEidaP flow

re specil |ca he i nvention may be
[soadik feginjestingan Wé‘“loéa reemf gacbubBkRni ques descri bed
herein. In the descrlptlon of the synthetic nethods
described below, it is to be understood that al
proposed reaction conditions, including choice of
sol vent, reaction atnosphere, reaction tenperature,
duration of the experinment and workup procedures, can
be chosen to be the conditions standard for that
reaction, unless otherw se indicated. It is understood
by one skilled in the art of organic synthesis that
the functlonallty present on varlous portlons of the

oy .
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tris(di benzyi deneacet one) di pal | adi um (Pd2dba3), [1,1' -
bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi un(11)

WO 06039 dppf )], sodi um hydride (NaH), and sodiP¢HIBai74e4350

(Nal). Exanple 1

N-r5- (1 Himdazol -4-yl)-2-nethyl -phenyl | -4-(pyridin-2-
yl met hoxy) benzam de | a. Ethyl

4- (pyridi n-2-yl met hoxy) benzoate To a sol uti on of ethyl
4- hydr oxybenzoate (15 g, 90.27 mmol) in dry DVA (300
m.) was added K2CO3 (31.2 gl4225.67 mmol) and

2-(chl oronet hyl) pyri di ne hydrochloride (29.6 g, 180.53
nmol ) portion- wi se. The solution was stirred at RT

fvﬂéren?] WARAShe ihine ﬂhﬁﬁG ﬁdj&?ed\’Vﬁﬁs tﬁ@ﬁfse@hamkp pR&Es fikouh the inlet

estlrrln YECI |tatevva

HOOB whi
g @e “E)‘F‘f weif e flepngil tvatewﬁm dqwrﬁ'z)towvﬂ & vyater outlet
- badang sndch mikuteAdTthd immiscibie fluRBdidithd\ghs BAbbISs MGkss &Hih&dlgh

first ynder suction, then in a.vacuum oven overni

e cBaira) oo BBt T CF IS BI) DO Ao e ER i1 e
{rfisgibleumpdibatiéted) . A second batch was obt ai ned by
refiltration of the filtrate after 1 day. The
crystalline product was washed with water, followed by
2. Thehveatarteatnikint Stenaofkclaim ewhertinnhd watadiecatiperttvessal, is

55 0C | d f h 6. 43
g‘“’?‘%@%“ﬂmﬁﬁkﬁ%‘“(%vw‘éB 3 6) d 8 58 (d 1K, 7.90 (d
7.83 (td, IH, 7.51 (d, IH), 7.35 (dd, IH, 713
édfhe%@tc tﬁ*:aalﬁcne §yste%ﬂ>f claﬁmzpw‘:ge n%ﬁg waér % &Ent v§§‘s'l=1 IS

= 258.1 di n- 2- y hoxy) benzoi c aci d

,%‘t!’sﬁ"%#ll}’rrle‘ffa‘éﬂ“"’ét hyI 4 (pyrl di n- 2 yI met hoxy) benzoat e

(26 g, 90.27 mmol, batch 1 from above) in EtCH (230
was added Na(]—| (2.5M (51.1 nm, 127.75 mol)

§1 ‘yatentf?étm%’éafﬁsar?fw&gnétwhemthawm tregmenByessalisa

PpREJrd 1N, 2M was added and the reaction was

stirred overnight again. The reaction m xture was

concentrated in vacuo, then diluted to 100 mL with

BEllRS waedraatrhehit ﬁ/md df Olafit Gvhatdititht W4tdr@eatmBREvessel i ls

eci b itate was call ect t ’
B 4 S eme Gl il SEe Floatind Plfiasie™ siihes and
Sifiboading (FPSO)shigh. t he titl e conmpound (9.35 g, 45% . The
filtrate was further acidified with 10% HC , filtered,

washed with water, Et O and dri ed under suction to
91 Biegvatentecapmend wessel(of tlagn 7 where@ythe wGtaritieatont vessed is=

: éég&aﬂl@ %&%%ﬁm@tmﬁ d’ng ﬁ@s@ n{oﬁntulcé_n'neang b@iﬁ g Q%lte«lgH)

mq)mtmg qche( ! let Zrﬂ)r on 9 fgg thnorzswfacq\gg‘ thq\ﬂ,t |.lpa)st onez:gganc .
4aj Mk imdet dnd BY &écdhmmaummgaﬁéaawa 2 3RE0: HOLRE thor

nglngsi%gltqwﬁrme)r os_‘pyrl d gﬁn%gsge%p ertjzagt;(%ﬁ%m 3;ga%e:d
OmAhe indt weir. 62 m’ml) was added DVF (3 nlL). After
stirring for 1 h at 50 0OC, the m xture was cool ed and
3- am no- 4- et hyl phenyl boronic acid (198 ng, 1.31 nmol)
leBheadatedreatihant vesaeitaf ohimd svheadire the @ds bubbfd atk(gak bnbtfesh
, an additional equival ent of 3-
am no- 4- et hyl phenyl boroni ¢ acid was added, and the
BeBst Waser tipatment ivesselpf glairRp whereinl hig mitiobubtdesairé eachlgss than
tunsdd. NaCl solution (30 nL). The _
ggg{gﬁg?gtlgte was filtered, washed with water, foll owed
by Et O and dried under suction to yield the title
compound (434 ng, 92 %9. NWVR (DMSO-de) d 9.75 (s, IH),
8.61 (d, IH), 7.96 (d, 2H), 7.90 (td, IH), 7.67 (s,
IH, 7.58 (m 2H), 7.40 (dd, IH, 7.22 (d, IH, 7.14
(d, 2H), 5.29 (s, 2H), 2.20 (s, 3H. M (MH+) = 363.
Id

N-[5- (I H I mdazol -4-yl)-2-nmet hyl - phenyl J-4-(pyridin- 2-
yl met hoxy) benzam de A m xture of

4- et hyl - 3- (4- (pyri di n-2-yl met hoxy) benzam do) phenyl
boronlc aC|d (50 ny, 0. 14 mml) Cs2CC8 (135 ng, 0.41

A NN NS ~ N~
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One |imtation of I SF systens is that they have
difficulty coping wwth oil concentrati ons above 300

w@poor/08097addi ti on, such systens do not adequatBCTIB2007/004350

address flow rate fluctuations, and retrofit
capability is generally absent. [0006] The present
invention relates to wastewater treatnent and
particularly to an inproved separator apparatus for
separating oil frominfluent produced water, such as

t he wastewat er generated frbmoil and gas vel |
drilling and production, operations.More partjicularly

9-rlhe yrater areptment, ¥nsss] OF claim A further gomprisingreexriiaw Breans 15

?eﬁﬂ@(ftﬁ\F Qf lehblpoftidn ditHeasléaned dhtet BOKIhSEIEdhed vatdh Obtet itdlthe
of a Floating Production, Storage and

@@F%ﬂ?’ﬁﬁm\/@g@éis (FPSO s). FPSO's are a type of
floatlng tank system used by the of f-shore petrol eum

desi ned t he oi
10 ot e e Yestel o Sl pbptinahe FPiseibBladid s oifor
Bitgmen. it until the oil or gas can be of fl oaded onto
wai ting tankers, or sent through a pipeline. FPSO s
carry out sone formof oil separation process
dhVIha twarey treliterentedsdl of clgint  whk=ir the naclpels ldwaneans are for
re%r}g?tﬂg%ggf 6995 k)%]rtcé:lﬁsarlg 50 ?%‘Q%E %chglJeQ)'?%eddl%aCI ﬁgter from the

rom e treat nent

vmlumo [l@Omb?lngm@ﬂthlEal ly nmust perform

the followi ng functions: 1) primary separation of the
well fluids (gases, solids, non-aqueous oil phase,
4% Rbs vetqs ivgatErent wossed of glatm | furthepeampisingdiow gentrol means on

FRRMAL LWL GRREfok Gfanrﬂélﬁﬁnﬁ FbRheT ﬂruﬁr dxitir2Ghé S1Baned Whte?)
storage of the produced orl until off-]loadin Si nce

PHiet 5 swpheyeequgl to yalums<af thednles Byid eptsripg tiepyAter dsagmegt
&8elFPSO s avail able hull space is dedicated to
primary separation and storage of the produced oi
However, due to discharge permt restrictions for the
ag umu&tﬁhﬁsmensml of clalie | WRSEiSthp! Gelehsd bbe mnmlmg

be all.ocated to water treatnent

iy TP P e o Rt R g o O M digpien
otsseli t her the vertical or horizontal configuration
comonly found on fixed platforns and | and- based
treatment facilities. This equipnent is designed to
ﬂhoﬂmwmrereamnt vesael of claim difurther oprhprisingiveipadjustigent means

dﬂ. B JRRRSmSi6g nqmavéapwﬁﬁn.apehem@ater loss.
addition o culatlng chem cals. The npbst common
produced mater treatment system designs are somewhat
|15 rﬂ"ﬂe‘ Wer(tRhtnidhe vEsEe1@r 8RR 1 4 AlrthePcshitisirg dt A stine ©Bsehiition -

ght limtations:. Furthernore, the s nat yre_of

or Fotbe A AN CTREE CBRUE NOEGh SOt SRR
wadier | evel controls problematic. [0008] What has been
needed in the industry is a high-performance gas
flotation separator systemthat can be incorporated
into the existing hull tanks of an FPSO at a
reasonabl e cost with limted deck space usage, and
m ni mum hei ght requirenments. [ 0009] Wat has al so been
needed in the industry is a high-performance gas
flotation separator systemthat can be incorporated in
a nunmber of existing tank configurations (i.e.
hori zontal rectangular or cylindrical) with mnim
internal nodifications required and relatively sinple
construction. Wen incorporated into a used shi ppi ng
contai ner, for exanple, the nmethod and device of the
present invention would provide a highly
cost-effective solution to portable gas flotation
systens for use in oil/water spill clean-ups, plant
capacity expansions, and tenporary use systens.
DI SCLOSURE OF | NVENTI ON [ 0010] The inventors. present
a novel nethod and deV|ce for hi gh- perfornance gas
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bet ween the inmm sci bl e phase di spersion and any
accunul ated quantities of the inm scible phase that

w@e@ofbmwat i ng on top of the aqueous phase i nsiPET/1B2607/004350

chanber. Wen treating produced water for oil and

solids contam nants, the inmm scible oil phase w |

qui ckly accunmul ate in the first chanber and gradually

decrease in subsequent chanbers. By diverting the

incoming dirty streanrupmard into the accunul at ed

i mm sci bl e phase, sub- t ur bu®ent m xi ng of the aqueous

and i nm sci bl e phases whi ch enhances the capture and

lﬁemyrtebreagaentdrfeﬁ'e? Slaynd 4gyhegin thgywerr ﬁ"é‘é‘f’g‘? tmepps

doliphis¢\@ thréhded spihd1e eﬁa{dyngxymgh khezwalg tfea Bt ba;tselragd sealed
itives,

chem cal atur uoyanc

byeaghagking §g‘f‘3~rf8ta '%&@Fc f"ﬂ“ mwsrr%é%aq&rﬁrs&ns% °? ﬂ‘ ‘FlG
ilmmitdile Aigidaoeis phase flows downward through the

chanber while the gas bubbles and i mm sci bl e phase
contam nants rise upward. Solids, if present, tend to
If7afThe tvatet treatinedttvessebdf cldim 1diveheain therimmisdile uidevdivls of
chann areas where the solids can
Kt #&tpglmﬁg%"glfgwbgegy ble lifting turbul ence from
the novi ng aqueous stream above. The aqueous phase

5 Iﬂré w%f%?trge{tﬁléﬁt' &%‘%manﬁlm ‘QH&&n%eBHgf rﬁéa'ng % p@zfced msrde the

vertical riser co describ
tnauneh tejimprpye Rewability ocher'nesSé'bﬂfaﬂwrirerhertrog@r t"é‘@mﬁhF frgugh
flieyi de both a preferential route for the aqueous
phase into the second chanber of the treatnent cell

but al so provide a controlled environnent where a
BEARO (aftR Fredtioh \esset 6RATCEWh&einithy RvhicibledluidisitiRets in

enhance f| occul |on and al aof i scible
Bl cammyaicason eem BBl @esfon IO adBreS et
ﬁtﬁﬁ&mﬁ@ﬁﬂ”lt at a downwardly projecting opening at 3
As the aqueous phase flows up the each riser conduit,
it is mxed with a second gas bubble stream entering
200 Thie glaten t:’eatmeﬁpmssel ofvigimi t wheinthegadubblesarp kamposad df a
ub S an -
S5 ax CHER bl AT bl RPGCE BboE Bl MRS, 20,
treatlng ceII As described previously for the first

$113HR Slater LRRNRALROUE oPUARP) RNInk! OingERR. 11 ser condul t

rgoes t same sequence of re-direction upward by
a di verqalnguﬁafchwebez fvrdrer%vregrclsy'eémmrmrhe st W?%E'i"ﬁ'g
Widntbet:Rgaccunul ated i mmi sci bl e phase, then downward

flow through the center portion of LQ ﬁ eE, R
f ol | otelgamyyatsr auslst Rips FrteAING P IR SRl ulFifham ér having one .

EhBHOjeCOMENbat the I*?Eﬁ“m GPthe chiraibbd afdla ¥eord er’:Tcho @RAhédig to an
Catlons three serjes.tre ers, ar.e
Sl%gﬁ‘a‘a‘f‘ié“‘?'?ﬁ WS‘%»@J"’EW‘%“&‘&F&““%@‘%% {Fo'f‘ E\?err%'dct hamdeLy) i d

di vi di ng wal | 12 at the end where the water is
35! d.t S [

?%( ? 1[rrbe \6ersseel 85 gln% Zc'i ?hgre?-r ea Jmﬁﬁé’ Tu?’ﬁ% tnlté}f’igl to
thessetiad gnslet clannei] neﬂterfgnm oihet submersilile purhp deawing W&Wrm?ar the
%F‘th heQﬂ%hﬁﬁ'ng by fixed-media filtration.

?erna Ivel'y, an external punp having a suction line
extendi ng down into the bottom of the quiet chanber
may renove the water. The liquid | evel of the
treatment cell can be controlled by any nunber of
wel | know neans, such as pl acenent of a |evel-sensing
element in the quiet chanber with a feed-forward
control signal to a nodulating flow control el enent on
the di scharge of the punping elenment 7. [0020] FIG 2
shows a side view of a typical chanber-dividing wall 5
where the vertical riser conduits 3 and the secondary
gas bubbl e di spersing streaminjectingel enents 15 and
16 are nore clearly shown than in the FIG 1 view In
the preferred enbodi nent, each riser conduit is of
generaIIy rectangular shape and |s srzed to provi de a



10

15

20

\at

between sites and contents can fluctuate |argely
dependi ng on the sites' operations. Typical oil and

w@e@assooconcent rati ons vary between 50 ppm andP@DOE2007/004350

ppm and oil properties (including density and
viscosity) vary by site. Ol can be found in an
enul sified form as either a reverse enulsion or a
normal emul sion, and certain clarifier chem cals my
be added to aid in the flotation, on top of those
chenmicals that are already lddded to the system for
nor mal operations. Total suspended solids and trace
28nhEhg vater wepwmenrtygsse| Afistaimdswhaseip phe immpiscible Syid weir is
LgHARS sécORE Ritdrionbirfids sWbsRinBAIBoppotitt figik ahd dherally
er inlet tenperature can vary from 20 degree. C. to
Ry fBgIUE W | n sone nethods according to the present
i nvention, clean water could also be introduced into

the vessel hefore ipjection of the contam.nated ter:
Yo She AT BERErY GERLy B whren e Blenna iy Conlfay Poegised
WitHih thel at Rlastome ichafiben)the mmistidedfid weiriy @cuimderentidly t he
ueo se at the various in 0 n.the ... o .
GpRRtboBE FuttukBFet it A EuPoidUanBI 8 ihicile nuia
weirigispaded fiGamadi dispobtait genérallypahioive dieiiolet Weir. 2, 460, 123,
nmenti oned above, where gas experiences shear, inpact
and pressure resulting in bubbles 5 to 50 microns in
26i. The weter tréptaientevesssliphsilaim ovherein thecinley wriy campriseapdase
- e . | §
Biton & PRl S AEHEGR e rphathl Ay i ponal aibied
yiveardip and avtmardiy fromiths base pertien,; fR] dieacting theiingt flyid ppyvargly
A4 awal @lond thbiifler, th EnjbdioR tiiné bxtbsliihSackbX8 fhel £ leRsSHE chathiger to
the chanber through the inlet Iine 1, on to, and over
¢es theinlet WEHG 2. Separation of water and i mmiscible
fluid then occurs with the cl eaned water being all owed

' | ow downwar dl nder. force of gravity t he .inlet
A Thi st SEAErvebre! B Qi B eriy R il b et
Eomxgrisea ohll ipoitios thdezoifid mbohtmgdngas cdmyiyisireshe wall pertion

.l owed to flpat acrqss the ch e '
Prin E6etl o m A s ek WP R b an,
gdnamllly wnglbd opweatdlyand iwaedly fiom the interiggisurdang. f | ow out an-
imm scible fluid outlet 14. The drawing of fluid from"
the | ast chanber D results in a pressure drop that
drives the system the water flows through the system
by gravity and hence there is a hydraulic gradient
t hrough each chanber, so the parallel riser pipes are
preferably sized to mnimze the pressure drop.[0025]
Referring again to the enbodi ment of FIG 3, the
vessel 22 would be sized to allow for sufficient
residence tine, usually between 60 and 120 m nutes
dependi ng on custoner specifications, but with
addi tional volunme to allow for surge capacity. To
prevent short-circuiting of bubbles and oil through
the system downward velocity of fluid flow through
each chanber is preferably naintained below 1.4
ft/mn. In a nmethod incorporating a vessel 22 in
accordance with the enbodi mrent of FIGS. 4 and 5,
residence tines are typically kept at approximately 10
m nutes, with appropriate downward vel ocities being
mai nt ai ned, as woul d be appreci ated and under st ood by
sonmeone skilled in the art. [0026] Wth reference to
FIG 4., a typical hull oil tank of an FPSO is shown
prior to the addition of the inventor's preferred
enbodi nent. Wien in oil or ballast water storage
service, the tank is conprised of a sealed rectangul ar
void having solid plates 30 as ends. Structura
support baffles 31 are placed between the ends to
mai ntain structural integrity of the vessel under the
wei ght of the fluid inside and the novenent of the

______ o, ~ 1 o Y M oy T Y O
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Of-loading (FPSO ship. 6. The water treatnent vesse
of claimlwherein the water treatnent vessel is

waele@posmbt e in a horizontal orientation, the fPeBHIB2007/004350

nounti ng neans being a direct nmounting of the inlet
weir on a first interior surface of the at |east one
chanber adjacent the inlet, and the second nounting
nmeans being a direct nmounting of the immscible fluid
weir on a second interior surface of the at |east one
chanber spaced fromthe inlldt weir. 7. The water
treatnent vessel of claim:1 wherein the as b bbles

2 & mpthodfopramayinggmmisablg fuid frem coptaminpt °6f a source,

thé Akihb c%ﬁr‘iﬁhﬂh& B@pﬁbtc (d) bﬂh’m i®Sa WaRr ﬂ‘édﬁheﬁta&ssel &'tﬁii'prﬁ;ﬁl g
mcrons in dianete Wgter tr eat nent VeaFglt
alurlity P FﬂHat“Bfé‘Pa‘t"Sﬁb?'PE‘?'ﬁj‘“r‘ B GIESUPP YT RdiLiHR thed)rs
%hﬁﬂbéﬂﬁtﬂr&?n&lntlgg ﬂﬁ:ﬁns@amﬁrf 1hﬁﬁis@5]eﬂil&i wtie auppdrtedivttiin the
romthe cl eane wat.er outl et t rati
HrpRambaT g PR o PRt Eeed B e iRt i G Fafini e
thé srdniinitbé wattn tis /i the sourdeLtb the ﬁrsmhhmber Hyi theams of ard ibjection

T PV R R Aot BT Broms o T DB G Bracing

. mrmjeasttngahwblﬂimep dénto ¢hetinjentidnuiey @) allowihg thel bmhbleslandat er

con mntnart]ﬁefizvgl n%ﬁtn en?xm@ h% rlyg&pnq’:nett@ fomglnt?MPlbijhﬁd ?fe@ttu'lgotﬂe

nment vess
rhls:t flingrinto @quﬁnstsqtng:bpn ayan ddeftadisicentitherislebeiri@) aliavingthe

E ﬂﬁ dej h&sgibvércme mtmeﬁl m) Rfowik Uﬂgnéafweftéﬂﬂnq aG&hhinhg

ter outl substantially equal to volune
'Gfxntfh ef immiseiblel lidianchgee rbph‘gje%tﬁéem%ﬁoméa‘% prBF () a"ow"ig :
HEEREed water td RBWRWAWatdIPBY Bty Mb@Siéined®vakt aut[Bt J(.)

wherein the at | east one.interconne n
wansfegrinedhelnned patenta dhe next ¢hag ’att?'rtg(% h?%%@ ‘ffBlé‘?/§fof |
,Salazﬂle\r\@&ﬂnu; foRAbdRid the @hséihg wir bethaen matcﬁamwg kymjptting a

f cl rth t
SRS Led leaitanrnR e BHE e GIE obfe e IR ER MR
Allowing the ieffluent stieBimBTrom the ﬁl&fhlizyaéiﬁﬁrdllesmndmfs inFlugd wat er
t t i 14 furt her
B L e
identédabiolthe fist chambad) j(m3 hlwving the attumiilated switeof it misdible.
ﬁld in %&?ch cﬁyrgbmg ﬁ dttaiog) c{hteoysgﬁn% angfca&la&l. SOe}L ﬁu: im a:lble

ns conprise a rea
ﬁpudwcél"e(ré mtlewdngmlge 4dqumu1gt¢dtlm1enwa:tl@ﬂmﬂ rneaqmmmbfég@ ggllect

ﬁlvﬁ 'P?w{' Qs‘f %h@&agtlb%pgnd i &ltiaf ﬁ}nﬁ’lﬁscmi‘@ﬂ §i9 lo0flt&0)
CaUS

justnent of the immscib
mp¢tlng§tibps (Hhé*mmhe(ﬂ) ufteienhdimes frgugh adéF'O&?‘&hﬁ'P!M S in series
WhRE B tvidhahiBBIsUmtiDIhe ichiniticibie\Sintaniifanthave esh safisfactorily
pol yvi nyl i dene fluoride. 18. The water treatnent
YESs- of claim 1 wherein heating neans is placed
inside the trough to inprove flowability of the
immscible fluid in the trough toward the trough
outlet. 19. The water treatnent vessel of claim1l
wherein the immscible fluid outlet is in fluid
comuni cation with an inmmscible fluid retention tank
adj acent the water treatnment vessel. 20. The water
treatnment vessel of claim1l wherein the gas bubbl es
are conposed of a gas selected fromthe group
consi sting of air, hydrocarbon gas, and nitrogen. 2 1.
The water treatnent vessel of claim1 further
conprising: a sealed outlet chanber for receiving
cl eaned water fromthe |ast treatnent chanber; and a
cl ean water outlet pipe extending into the seal ed
out | et chanber having one end projecting near the
bott om of the chanber and a second end connected to an
external punping neans for extracting cl eaned water
fromthe qui et chanber. 22. The water treatnent vesse
of claim2 1 wherein the punping neans is internal to
the seal ed outl et channel |n the form of a subner si bl e
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