NOVEL | M DAZOLI DI NE COMPOUNDS AS ANDROGEN RECEPTOR MODULATORS. BACKGROUND
OF THE | NVENTI ON [ 0001] The present invention relates to im dazolidine
conpoundswohato/sase3af f ect the activity of the androgen PeTEPR@O/O6AR). | n
one aspect a conpound of the invention is an antagoni st or partial

antagoni st and is of use in the preventibdn and/or treatnent of androgen
dependent tunors and/or all the conditions in which AR stinulation could be
det ri ment aProsess forathe Redtictial afp¥aieaaahSdlomtdFirecsklysens or in an alternative
aspect a conmpound of the inventi on is a selective andr ogen receptor

rmdL” at or {-a CI)'QSIGSttl \S')el;lthn T a(%esa%g wae.ran SOth’e%gggl S0 %\Hetrhaﬁ HJIB‘QV lllé?edq Iscﬁv%n
treatnent of Rondi FIBHL" ST Eagnas AT5H SE1 |sor ers |nc udi ng
but not Ilﬂ’md@dthét& maimefodumdumdmeﬁbgemtea and!-ﬂla\Yegenatettmdyi rubber products as well

gl ucocorticoi d-i nduce i mohi | i zati.op-i ndu i etinduce S
thermal bu#n ,pm(?ﬁﬁsofﬁf g’ r%fﬁﬁﬁcﬁf’%.ﬂrempé ﬂ?oﬁﬁ%‘g‘tofl J&‘q*héé?l?*e? ureelce d “}agir)le (?9
obstruci i vecpupinhBead yrodissease) age-rel ated functional decI i ne (including
but not limted to sarcopenia) and/or nale or femal e osteoporosis. The
present i n¥@iHeliONrAb&d RiveViidestapl d6@RGRE dsof arheawqdplamliyomrmcadompomds
of the invention, phar g?ceutl cal E?PHEOSI tions cqnt ai ni nmpound .of th

i nvent i on &RBOVFETIGERN Gf MENRBSTHGHHEN S RIFALY| SATISAUb KIS hem Fi@{}@hf‘?l%‘)

treatment gbcdshe impldarsysthat! Asgek hﬁfu@é Buty[ a@ea]; ahd hmlegmanamn@gmersof
whi ch testosterone and its netabolite 5a-DHT are the_ main . endogenous

repr esent abdlviEdbutsine #ldeL BeRdenRi ditnet We‘:lﬁé\f%ll’bdﬁn@ﬁp@n dtrgi PREENRIA CHORSES ¢ he

primaryy na,dl\%l?ggg%;eggb&gdl%rﬁ&@gdgﬁy , vas deferens, prostate, external
genitalia) and secondary nal e characteristics (devel opnent of hair,

muscul at ur gpgfimd {é@)pb@ﬁiéﬂ%‘aﬁoﬁi 1fd feba&ldézﬂar@é mﬁ}@ﬁrE YorltdifSH GeastRBROENY B4 soﬁ@ﬂts
l'i bido). In addition contribute to nuscle and bone devel opnent, and
al so act ofgsitpd Wﬁ@pﬁ@ﬁé&q gatalytheT¢ 69507 theh 89 lyBErS ﬂ?y%lﬁCélﬁﬁganHE%feiéu‘ana y
function. [0003Linl RedQIRD hotwéroge@eonﬁy@aba@ Bnd ﬂl\é%yee@lea ﬁ;o%mag bR thétethe
devel opment and nail nt enance bone tissue and |ibido. [0004] Progressive
reduct i on flashgdeoi] @neodisasivartage af itvgecatadt wglentgam Andyhisy st HRADANIIDDYARE] al
androgen dagkiinga ! fAGbAY pBEAL: CRNAL] BUERSy R B BEC ChEHIHHEE. Sostlinl cal
mani f est at 1 ofis, 1'ncludi ng osteoporosi's, |oss of nuscle mass and strength
reduction ivatet isthaldeanphraekalirathirgf (ilottdng. artheairticaind o4 dofrarggudans and 2
cognl tion, mi)gglugvmdﬁg tdepr ession (see Review in: Kaufman JM and Ver neul en
A., 2005, fﬁ% ecli e?ﬁ androgen | evel s |n el derIy men and its clinical
and therapgutic i llc ns Endocr Rev, al
safety of gﬂ‘%ﬂl%eéﬁ ter%‘er a 3“?%? angl %Pr%n\?a‘glélﬁ aeragan P 5@\,\?%&8‘3}{3& %égka:rg&?
uncert ai n. ouihedgfrale at &ndragentsaspi pperinatdlo el ttoHGOe‘tfmedndedug‘hanoiar

heal t h el derly Li dinpical rev

ot ondd e MERHT SRR Tyt PSaRa 5T b A* £ SRy IR M et g
resear ch ap@r Gudrb@onk 363 Ve ARSARRNGRL iz, thd butd rmsber ﬁnglmm mkent dibkab.
89: 4789-96) . [ 0005] A syndrone associ at ed Wlfh the r gducé veI s of
circul atind aaﬁ‘t‘iﬂb’c‘j‘éh?r‘{ mEBiage of 333108 ETReRESPItHER 1 B Eea%f 6‘0%%%%3
described i 2WoRRRent it the AADANIECMAE nlkSreC AUS B6ty| HuBSd: YalyRGr RGUING,be recovered
chenot herapy and infection by the AIDS virus. Associated synptons incl ude:
ost eopor os ) igdatebenths dilsgit oo and nuscl e weakness reductl on in

| i bi do, sexual dysfunction, change_ of cognjtion,

depr essF onn A B tRIPGES dheapnlymesizatie, reasks dlischarge %H‘ea’é‘r i8 é@?‘eg tiith rsfeﬁ‘é‘ agf Jrot
ovari an capgef § JBNE JALS MELENHEERGHINBEhe(Ra e ARacbd ABEbnIAVArS theldby AkBRed
Androgens in women. J . Steroid Biochem M. Biol. 85:363- 366) he

adnmi ni st r apifend e Walegis serssae brm B drergescondeni@ivenVaethe edwn%rdr%@e reactor
appear ance;qf, i3 &;’%ss@& £ SR RgendBR t1RVARG SuttRA pRERE may HE FEoirskS
must be taken I Hto consideration when -adm nisteri n%@andro gens to wonen.

[ 0006] Thedirgotliy taarisolvgon by tischarging bf repcior epmiet iEpdr g@iVQHE%btaé#léxaa@oﬁhets
or ant ggon 0 8 LAY ook SholjaPlerchlolect s
due to helh?l&% © }} {Ega (J(S%Qtlf %ft?% tglgﬁgafegécgahg@%onegwnﬁgta ter pdls vvlﬁ:l((:)
in-turn mdamwmgndmzreatﬂmu@ffects. [ 0007] Therefore, non-steroi daI
alternatives are being investigated and are particularly desired because

t hey al | owhi the sblerief poiab, amﬁﬁethﬁmiﬂh%%b@ﬂ@ﬂd)ﬁ@ abpmigpacilyl balige gatalys(done
and nuscle tis .ad ntell ikely
to | ead to %plle% a]ll} ﬂl f;?oe%n%erlzatlon St%}CI ?“?ecpe?na@ %n%}l(;s;llﬁeg% al%r}q Fe%’l()rl}/%gﬁg]{nel%?n
men and t hecabfoe salstidnNinveo dietil}atias sﬁ‘ipﬁlyig\pmmbﬁ nivfreri thiseila‘tldiamnwtetm tltehiaitzﬁcrumnal
system They represent a safer alternative to conventional therapies in any
pat hol ogi es |inked with an androgen deficit, including osteoporosis or
sarcopeni a, and decline in |ibido associated with syndronmes of the PADAM
and ADI F type. They may aI so. be used |n t he treatment of cachexi a |nduced
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[0012] EP- A-0572191 di scl oses certain imdazolidines substituted with an

i odopropar gyl group, useful as antimcrobial agents. [0013] WD 2007/ 137874
di scl oseswDrnaB823di ne conpounds simlar to those of treTmPR@OMG207Hvention
but wherein, in Forrmula (I), at least one of R3a or R3b is CH, SH or a
derivative thereof. These conpounds requi?re an OH or SH group to be
available in the active conpounds in order to be able to bind Hi s-874 of

t he andr ogemﬂymec'emrcﬂent e demegsnpus nolstighowe Hibf@hcairbvnvi Thip selati¢nypanyeither be

deonpd combRrersl FhiTath KRl b e SRl fon ISR (RYREHINS At oy

in vivo acbé mnl‘agedclaactlyércsruthstsﬁ%oramhy moffmma’émd bigy] mbbarifreatsohigjot ke imalkd y

aci di c phe OH or SH grou or der s that,can yield this Qr
St Fom't Bt HENTOURY Pt Sl i oS oalRt VR 8 Baf Vﬁhﬁg"%%‘ﬁﬁ%ﬁfs of
t he i nvent cenRulray. Th@w:tgloﬂﬁbeabsigmam @mn peeat itk ferin dfeyet goods smajdzri(EitctyQ

good bi oavailability an met abolic stabilit ILn a artl

e Compound "t BTy S o R e R DReTeth s Py PRl ik oS bR

phar macol oghgakoREiRRErthd B8ty nibbPAEmGs i fvatelIb eSS lmeoaoagulbtaﬁvdtdatnystrlhﬂﬂgw]
Thus, the present inyentiaon provjdes i mglgzol i di ne derivatiyves, .and net Eods

for identiPIPPFy Anar SR MY Al BuRbTBPer ihiBen FAERTSIJRL i) cRBRHSEhd

af f ect s t hgaagbdvintongRurBRAQERN T@Qﬂﬁﬁ%ﬁsstﬁplkﬂgfl&fecfe@ bp @Fdinify | falloviddeby the
present invention provides a conpound e invention according to Formul a

| a bel i | APRAG#HABI ok dingsexinyidsys asd afpalj dgyipg St'éi%mﬂﬁlﬁi@zegérﬂ%ct ed from o c:6

al kyl, C3-C7 cycloal kyl, C3-C6 al kenyl, C3-C6 al k and G - ; each
of which miycasprargall IMpopant sheysics rpqdsieraipy Af it b%ﬁeha%ﬂge??él% “ﬁaqhdeads to
hydroxyl,  eRioMRsdibata 'Erqute@@)%n%gpmem%@ A% 88 &shed el 6683 6H,
P(O)(O—l)z and]%(‘))(cl-lz nl R2a is selected from CpC 6 al kyl, CpC
6 acyl, anddpad yaqb(@rnybutyiéié@nr wfchiaribety! whberopt i onal |y be substituted with
aryl, amno, or carboxy; nl is O 1, 2, 3, or 4, each R?b and R2c is

i ndependentialpby] abbesds fachmeally mpdicahby 60@40@& a spiutige aintsewrarc bypgyruplsy dn an
toget h t or
R a1 o epCs Ry Tfutforilr AT B peitlC0 9831 44 hydSh Qe R o @0 a Ul
hydr oxyI (bfrnre@:_te@alagemx@ hydrpgeﬁ 1@khde fosmqirmd?dmgtht @rﬁanekryalgg(b by Hewddiiompf &
CpC 6 al kyI b,i antl o} b
is in depen aus ?gohwa)R% édéi vrées c PI g ﬁ\é?% tcfl%/ag‘?tg ﬁ"heﬂxlegtﬁgrﬁg Q)‘iuﬁ%gqgihﬁ
each R3b i steamstﬂmpecbptnemnw thy sslmhrs,t uhEIab}edoagultathhélrﬁ)bai loyd 2 sedatpro®ta, Tand

Rdb is |nde ende X each, R4 nd. R4b
e el ect e FI gL 2B Ry o G ACH B ER Slyin Bal, S s e fox
opti onabl yateeudﬁed)s:t tht UiaB@e:ﬁ;éciCh‘m%rl @ﬁbbﬁDi‘Iﬁn@hﬁEﬁﬂy beforeQEGO\&r}al'ﬂha)hylog@!ateRébat)and
R4b arejmlﬂag et gd{(ofor L9 6- nenber.ed cycl oa 1 ) f

6- menber ed "HeER "EafKyIne %e ?“‘%‘“ SSIRRTETYT @ PEFess agylo “Fﬁaon%% “é%d of
het er oaryl redh€ bintg1 ABbE; hGYRBQ be@seNdfith® greapreddtivity oOthelhalo@enated froitBlleskn a
further enbodi rrenﬁs],\ the p pﬁcment invention provides a conpound of the

i nventi on &CCHAR Bo’isd‘rﬁl'—"d‘i‘ Ib below. I b wherein Xis Oor S; RLis H or

Rl is selected from CpC 6 al kyl, C3-C7 cycl| oal kyl | ken

al kynyl, arldc effeeraenteipr pressesh B capruikionay” JFm Srapig Slbcfgeg Y?ny E}t%g?fﬂ%g?(h
cyano, 28ene QksufiBfich. NRliPge ANAMOXYdteanDls nddkSaPShdt oty etdpbra® 1B Kaveht bit2dsoits
sel ected from P(O) ( 2, and C(O(CH2)niC(OOH,. or Rais selected from
CpC 6 acyl , heqg rrpd aRainiginaihg sRyPletec HaRT 6PNteHRi G HisraliPRiBE id5Hm Py 2 héehs FRERIR ed
with am n01Ad9ft10ﬁﬁrsQ%3éddlﬂJm i's%ls@ nec%ssag/ to g‘tﬂp%‘icf ﬁsld&ﬁ&ﬁbtﬁ%b)f 361¢nRBE 10wBring the

i ndependently selected fromH, and CJC 6 al y ; or R2b and R2c may join

t oget her t@arﬁlelrmsaur@gf@s@wﬁaﬁhwrlppm%%rums , halo, cyano, or nitro; or
R3a is CpC 6 al kyl optionally substituted with halo, cyano, nitro,

hydr oxyI Jihe @fczmentiRepdyprogspseRalio nlizerd Wegedonsine] wajerdigeiass thatceeccirationgic 6
al kyl ; -gac i o) d;
|ndepen en'?) IUE}1 %%(b:érsin t%dﬁlﬁgggﬁ]glﬁ uﬂa&gﬁbgg%{‘??z}g{ e@yﬂdug bgﬁvga@%@m 5@}3;5/&0
each R 3b |2§%efm lakdogengptd lmmdlrﬂﬁ}belgu@éltwﬂmfem WStShlrmﬁmli‘#SWSfe vehs langmgst band
R is indep I , it ro 4 b
s sel ect e Pronotpt B Qsr ARG <ol BB Ltk e BpuBRANR RnoRTL 4t
optionally rmyclsmme whsit e/dteb;o ©mevothe rmchenh@ltsas notrecmi@ﬂbzhkfcbkwbecmrse Rtsalind
Rdb are joi ned E%% hter to forma 5 or 6- nenbered cycloal kyl, 5 or

6- menber ed REFBFSRIL821%1, 5 or 6-membered aryl, or 5 or 6-menbered
heteroaryl; R4c is hal o, cyano, or nitro; and m is O 1, or 2. In a
further enbodi ment, a conpound of the invention is according to Formula
(VI):wherein: R5 is H Cl.6 al kyl, C2-6al kenyl, C2-6al kynyl, or C _4 al kyl
substituted with a cyano group or one or nore hal o groups;



R6 is Hor Cl.4 alkyl; R7 is halo, cyano, G _4 alkyl, or G _4

perfluoroal kyl; R8 is halo, cyano, nitro, C- alkyl, or G _4

per f | uor osbkyiojo3p23s 0, 1, or 2; g is 1, 2, or 3; when pCrE£pP2oWhen’each R7
is the sane or different; when qis 2 or 3 then each R8 is the sane or
different, and pharmaceutically acceptabl3e esters thereof. [0020] In

anot her further enbodi nent, a conpound of the invention is according to
For mul a VI ITh¢ Wibbyr whebeim s¥pargeddrorR3hd bulldwa@r nGehanlcklly psiGBsi@fleadidverisalys oor
C3-C6 al kynyl, eagh of i ch unsubsti t ut [ it .t h
cyano, oneS%?e“ﬁ"ora@et{g?lB)\,g%ég5”q%§’yf£l?168@t%nspﬂ’6’§° néaﬁgﬁ%gsﬁog@s /gorw : té%ﬁ?/ﬁhlgsv%m

t ?er eof , Oﬁeparafci:(az{. bPucyhled ﬁe@%ﬁi% drsaidlis pieafeandubley uBGOpL{tkdrs By kﬁ‘ﬁl(adﬁ)g -tll(eCiirbduct
2)2-CO2H, or -C(=Q CH(NH 3 iPr; Ris H R6c.i.s independent sel ect
from H, anandosq%ea%w& g’faw? .y, Thgafligadvadfagsoof &is &%f?ﬁfgryﬂ%y B Fay” gge
unsubst § t ut&farPihatfod R twaidd 19 A md] tribbeR Bar@lesMBAEWEA 6L hdRV Back Dyhid deves yathahe or
Cl-4 al kyl, which may be unsubstituted or substituted with hal o; each R8a,
and R8D i s SSHUEBBEAREALT Yalrr repaicd addiyopalreatiients al kyl, each of which may be
unsubstituted or substituted by one or nore halo, R8c is hal o, cyano or
nitro; and’®e fioopejtiops anechamidshdenepdeg can alpdEeiaisE PRVE F%rﬁe%r%{ﬁndé%
phar maceut Lgabxig@EROSkd 19AS KA IRENA FANPOURE H¢ tilGefuié@Nt THRNubRRAs a
pharmaceutical carrier, excipient or diluent. In this aspect of the i
i nvent i on, therdy pagipdriec DAt CAY CHIBORICIIE NN Gainebotrp Set™ah ey eﬁ'ﬁ"?‘gr'of‘ e
conpoungs Qfad BenstMYE Y hRRtaHERE HiRQk. MMel tre ML QRERedAnOGOIPOH AR Nite ! the

i nvention useful in the pharmaceutical conpositions and treatnent nethods
di scl osed Mateeiinthe] rgbhsh gyaparaeatand pmmp cpet eprabrEmis Ay ayincalyvisp dhepsuts, the
[0022] In theyd j |- Sadti ' j iBure
met hod of ?rrut;e%% ?‘Hn‘gg“égﬁf@ﬁ%%}% ?ﬁseuscepsta?%%%)gggor&gq‘n? f(%tig%le Eim%ﬁpﬁgg%ﬁgﬁsia}on

f r om anong is femswesd iydtoedir.h aiftei such dndhgptiet(hadeibaiy] gubbag aeneedlintbadla giosaus eantent

i ncl udi ng, net, L1 mt t | Q.. C, L1l . i cle
| oss | ndacaUny® 7 dea S sl EORA py R (B BhofR HITSbR: SREES
bone and | dientnectes eases thesuoh raddbenstmbpdvosioshe meduckilohng wmpédiuckoofhdC.
sexual dysfunction or. aneni i.C t.hod conpris m.ni Sterd:

ef fective J#’Bﬁ'ﬁfn ?)?reghenga’gﬁggftg\g?le%y@ "aa‘gC TSty %dﬁg‘a%ag?ssa e%aggﬁr%ﬁ%(?%g The
i nventi on ofatad f@lyaipmaseut i cal conposition conprising an agoni st or m xed
agoni st/ ant agoni st conpound of the invention as herein described. [0023] In
a further aspatiremdnlienddr@s@ks forukyihg Giboyi detsraisnehbhle aod réqueet ¢xtapsiae
mamal susce‘gti ble to or afflicted with andro en-dﬁ@endeg{t hL%m)rsd gé%cagdas
prostate c&REBRFTSy FHSEREE 48T RIOCGHiPRRTFSENEH 28 fi U Admediia fare A ah

ef f ect ibve apHBtesQwhaR vanlda@eM et dearpaner taf (hhldsbutydwebéd on or a

phar maceuti cal conposition conprising an antagoni st conpound of the

invention agribey &hdt sPREL bida@des Ha0OBAh dbvtiaped With ey aiasPegiavirigheatgraes esibtile
i nvention provjdes a conpound of the inventjon for use .in the tret%t ment .or

prevent i on oBFnl wbiatt YR ROBMSET da A NTGErYe i Eeuyn HettePh Vithpyy the use of
parti cul ar ly-a88s et ahRty dbRp@RRSin bﬁ@ﬂidﬂﬂiaﬁ?ica@ﬁk A30the | thékk tiRfortBt technique,
sarcopeni a, conditions of cachexia and nuscle |oss induced by diseases

i ncl udi ng, hewevendhe iRy respirerBent e e Prion At IOERSSeSEF BHIF £18Bbst r uct i ve

pul monary di sease, chronic renal failure, thermal burns, bone and joint

di seases, JUch1hEOBshbsisiossian appadys EndRroCess | Tphpydyaa digkaxtraye d’g‘?E’FYE‘H@F?- on
or anem a, ﬁ@'s@%ti%&h% BRY 565 AR R SEBEhNGhAR RS, BGTosY & 1aRuN howveaN
agoni st or m xed agoni st/ antagoni st conpound of the invention or _a

phar maceut irealt itonpbshaitsdnrmedmyier wienlgriantha gonidst wich i neédesirable at all.

agoni st/ ant agoni st conpound of the invention as herein described. [0025] In
a further d¥p&t37 tiRdisplosssametiadian e eppastusvipichodymer 635p Jupfiticyfar pplgcarbonate

| nventi on fr Jinsq&%g'a@tegrggtri;pégaa;d’ggﬂltter911r1d P &40 ﬁ(ﬂve@fer, %GQIQMhétto(ﬂr&f §t@z_in?%§1q
fromthose Iisted”herein, "Such as prostate cancer or hyperpl asi awhich

met hod JWonpeivies armdnicsifesttie high gordgnt ef feddyal wetenprpurety ogh ensraspRgRiat:
conmpound of the invention or a pharmaceutical conposition conprising an
ant agoni st EHAP6uNY dcldshea imwthedtfoothe asphlretie ¢of rhégesrs bel as begbeipbirdaving a
addi ti onal aspect this inventio I | Z]
conpound ofwzft e r?f\}te?]f{tﬁﬁf:sgr#lanw&? YWF%’p@Qg%I{rﬁd‘g?las\%ﬁQ%%? Iﬁ%aét%lg gﬁ%&;{ﬂg?ﬁ Igéjgrr?gess'
pat hways diBeteosedhd agrerhignsteer etirass af002(¢8 with thefuse tiertraspecis, protiikitipy égent
i nvention provides et hgugs Log determ ning the agonistic or antagonistic
activity of PR EEHEUAdBPIYHE PV ent i on descri bed herein. [0028]
Accordingly, it is a principal object of this invention to provide a novel
series of conpounds, which can nodul ate the activity of the androgen
receptor (AR) and thus prevent or treat any nal adies that may be causally
related to aberrant activity thereof. [0029] It is a further object of the
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cachexi a, H V-induced, glucocorticoid-induced, immobilisation-induced,

di et-induced nuscle | oss, thermal burns, chronic renal failure, chronic
obst ruct iwe 2puwlasesrary di sease) age-rel ated functional decriEreoopiosarzaidi ng
but not limted to sarcopenia) and male and fenmal e osteoporosis. [0031] The
present invention also provides processes -for the production of a conpound
of the invention, pharnmaceutical conpositions containing a conpound of the
invention and the use of a conpound of the invention in the prevention or
treatnment of any one of the disorders disclosed herein. [0032] A stil
further objeeacx10afi2e Risslobadwandtha@infor golfverpe@verd éropfmmit&beuimipeaiculeofvabﬁmns

| .udi f th t t
ioee roci el PHRPEYHS Pao84) MLy g ikt cphiert VPR TPl o Seinisl ABEh,

to provi de r¢gmivhadsesafuat waat ment enpl oyi ng a conpound of the invention
and/ or a pharmaceutical conposition of the invention. [0034] O her objects

and advant agesoomosh] 78e£DARCBRRAN @t stépOmEios ef sdcbidriag al pohinke aad Tspe‘c[fﬁtla’ﬂ)aan

consi deration of the ensuing defai escription, DETAI.LED

THE | NVENTESRfarihe posgent 9“3,8§ T“P}%E PGP ﬂ’éf F@P‘?Fssoﬁ‘rt%“ ‘I%EEW%% 1é%*\l/e
t he meani ngg.RrieSRRt & dnhRt @Wkiidy LBleaW iaRde aip by&ﬁéastlsmg Iﬂndﬂﬂd@cﬁﬁhﬂl@@r&ﬁrcé he
description and intended score of the present invention. a%?f When

descri bi ng “e ciumpe i o0 104 7(§hAhﬁVrePﬁéquH%g TS YA IS PhiPRTPEnhe
phar maceut 'veﬁh;e%%p%h{slamﬁv Bt aslegkh&%naugsmt@mﬁ@&m Rfoftah@tibiay @Blet onthand
met hods of using such conpounds of the invention and conpositions, the

fol | owilAg teembs, whigh watersequld subspauently @éeqddp Pommeychreani ngs unl ess ot her wi se

indicated. It should al so be understood that when described herein any of

the noi eti &8 YR ¥ Graltreh MonsteraRrogrss S BRIVINg el om [ & Hlayiornsriy P&lymef

substi t uents,, tié}pdTﬂ@g&{rﬁé}%ofuﬁgﬁ%ﬁqb%ﬁy fetdaifeb@nsy Q—rh@atingtfﬁr'ﬂﬁ%gi pPaybd Ghatde

such substituted noi es Wt hei'r scope as set bel ow. Unl ess

ot herwi se s*tuameld Durfig theespmyin Bstsplventdeltvapearated. tbee@efomea cganbs athidare B&P ow,

It should he r.sto t i can
t% d dto '?H:r %Qﬁ{d qu%pﬁl c@a%&ﬁna H&\E&fﬁrt el for?r%tggrg? @Qge i5 ﬁﬁjt cﬁﬁ%a%le

be consrder erch angea en-'use érein articles "a' and
My beused herel 1scth%;e§ g %I‘%CﬁS% & ﬁ&?a?{edﬁcﬁ TR 1€ast B k! %r (Ep @ 12@304 gast

one) of the granmati ca tic By way of exanple

anal ogue" meamergﬁmr@dmwgummmm thetadlol trekneaiat ibglido e{apOaR]the MWt from

referstoar er.e,R20 y Kk 7
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Repre entat e exa but ar not
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Exenpl any tﬁeﬁréﬁ)re @B REnAlE dsadveihidous ©hd) coBipated Go eﬂedmy heating( Ope @eraﬁ@s %dClO

aryl), - O) CH 2 5-10 nmepbered het eroar
cycl oal kyl )m %(6%)? OIS Y0 dﬁ@rﬂfe’?‘%é“%?@f‘éc‘g‘?%fﬂl(% kir“ § i ér%leolnnOft
is an int eglegchgrﬁ@mege P v the GASRLr s &Yh&MoROstrdnglyedeperidentaod i daosity of the

-NR22C( O R23, where 2 is hydrogen, Cl-C6 al kyl, C3-C7 cycl oal kyl, 4-10
nenber ed hélﬁ‘éi”éfcv@cbéﬁdkﬁﬂﬂh XEIEY &t e Progesy| al kyl , 5- 10 menber ed het er oaryl

or heteroar and is_hydro C 6 al kyl 0 cycl oal kyl |
4-10 menber d k@%@ﬁ&%r%rw#em@ﬁ%ﬂeﬁaﬁr eg&?%rrgeﬂws T@ﬁf@?%ﬁ%}@ E’o‘ res
het er oagsyl @b Ae ¥sein0§{EMJié?| vlﬁiﬂ a reds vERTaha @@l/eﬂi@ K&t Rectiane Hpslrzﬂéd/ undR€ YN o he
include, but are not limted to, fornylam no, acetyla

| a
cycl ohexyl oapmylnarﬁem achipet loneRsiflireyolgtile sprseyptians r%’ 1 b@rﬁ?&fr%ﬁ%e%ﬁ
benzyl carb P8 eBlcfene R plaskt et P EL
alkyl, -NR2 @ﬂ&%{an’[@éﬁg@% 1¥d toafgbﬂl\e@%fﬂ‘ave wg% & Oc) nC)NCH 2)]3}&85 1(53 menber ed
het er oar yl ) 165-30R A2, ﬂae@(m@)mpl@s@p@pbre@orem ce;r@rn@ar ﬂ@y‘{n)a malﬁat ﬂlNF@CEOfltht(i@?Ss(r@H
2)t(4-10 rre ed c ) [ n f iR
each R2 1 ingi g%)sen e bﬁglt?cr %‘%‘F’%@%ﬁﬂt Li—lo%ggs‘%%%%gg&m tﬁE? : h%‘%%@zﬁ‘thv& dlglgﬂxgl 0;v?vef ers
t o t he Hr oupnv®Ro26mbker tbe RRG:fitls: d8paBsiBg sthdeydnd c@dd tl@tcb@ k)mw%#id@%bﬂgr oups are
met hoxy, ethoxy, n- pr opoxy, |sopropoxy, n- but oxy, tert-butoxy, sec-butoxy,
n- pent oxy, “Iﬁ’eocessyl\/[acamdrﬂ, Parthi Inetdhy| Marcbxriyd Apeit 20090 hathor| kEx Yaghery psdizgete

| ower al kox bet en 1.and C r r I

al koxy grou%dsl t“é?%gn Oét \/ve‘{)t‘a:'r > %aor?(stlu e rfgi?)hn%a %Hd%F%EJAﬁ{H Oﬁa oid;%{ioyggér#y?ﬁs
refers to arefedicenlsilenCadut mc&ifemhﬁrvela%%omemﬂsmnhsﬁmhp@a@ 6 al kyl, C3-C7
cycl oal kyl, C3-C10 cycl oal kyl al kyl , 4-10 nenbered heterocycl oal kyl al kyI ,
aral kyl, or 5-10 nenbered heteroaryl al kyl as defined herein. Exenplary

"al koxycar bonyl " groups are C(OOC-C alkyl, -CCOO (CH2 C6-Cl10 aryl),
-C(OO(CH 2)t(5-10 menbered heteroaryl), -C(O O (CH 2 C3-C7 cycl oal kyl),
and - C(OO(CH 2)t(4-10 rrerrbered heterocycloal kyl), whereint is an
|nteger from1 to 4. [0042] OAryI carbonyl refers to a radi cal C(O)-CR
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[0053] '"Aryl' refers to a nonoval ent aromati c hydrocarbon group derived by
the renoval of one hydrogen atomfroma single carbon atom of a parent
aronmat i c wonglegss2em | n particular aryl refers to an aPOREPR@I062993
structure, nono-cyclic or poly-cyclic that includes from5 to 12 ring
menbers, nore usually 6 to 10. Were the5aryl group is a nonocyclic ring
systemit preferentially contains 6 carbon atons. Typical aryl groups

i ncl ude, butviar ef thetforkgaing edotjert ofjtho psend éventiod Was drvediore anprhvigé @ pantinuous,
acenapht hyl ene, acephenant | ene, ant hracene,, azul en benzene.. chrysene,
cor onene, ?Wﬁgﬁgﬁl ‘??gg?ggﬁgﬁ§9kﬁg%§@%%§?u%%§ggﬁgﬁg?“ﬂgy%rgﬁg?Comﬁngds
as- i ndacengomsritiidlag@iging bteldnene gondenareaphthzbengs syndicde aibber, potapizene,

oct al ene, oval ene, penta-2, 4-di ene, pentacene, nt al ene, pent aphene,

peryl ene, Hﬂ@ﬁ%ﬂ@ﬁ@?tﬁﬁéﬁ%h?ﬂ?@ﬁ%g“ﬁ%@@%@gCBWB@E@%ne, pyrene, pyranthrene,
rubi cene, triphenylene and trinaphthal ene. Particul ar aryl oups i nc] ude
phenyl,5nth%ﬁ?F?‘Fﬁﬂ@#ﬁWﬁi@ﬁﬁﬁiE&@Qﬁ?ﬁgBﬂgﬂﬁfﬁyWﬂm?b%éﬁf.‘%%&éSmR?gwgﬁé to
the radi caleast GaOnNHRolaf0PoBher Gar ROt oficeiR4tBe t@uidied halhGamprisst @ @bt the

[ 0056] ' Cycloal kyl' refers to cyclic non-aromatic hydrocarbyl groups having
from3 to ¥®&fbon atoms. Such cycloal kyl groups include, by way of

exanple, single ring structures such as cycl opropyl, cycl obutyl,

cycl opent yB), cytraing s Muidnd) dy @t daedptngl conppgsie] “ﬁ‘waﬁﬁmsnﬁe?te%?t Pohealss @
radical -CN. [ 00381sineHRL®] (49kind NALOARR', WhEkSY e i (FURMatéd Ihe HeltEOTIAI(E) ) |
br ono SBr) and !odo_gl). Particul ar halo groups are either fluoro or,

chl or0l0[0059] isHed értea dagresingveser! thewaarrafitee wlREAPEUE ST ara 'GrYED VisrBs ent
on a conpound nmeans;tNat,LQRe BheIR4& 634N atons in the conpound or group
have been repl ac hy a nitrogen, oxygen, or sulfur heteroatom Hetero may
be appl i edb)t O any.fh Rﬂeﬁoﬁé’esfr&(é@hgﬁl(ﬁ??rghﬁ%pdﬁ%ét' 1&%@'011%1}@%%%@1&& BbBkKY |
e.g. heteroal kyl, cy%loa yl, e.g. heterocycl oal kyl, aryl, e.g. heteroaryl,
cycl oal kenyl , erdjcatglaohehetted Balklenyl , and the |ike having from1l to 5, and
particularly from1l to 3 heteroatons. [0060] 'Heteroaryl' means an aronmtic
ring structure, festing teywhéatedoronprobryted dluidc(L) tihvan stemé) e st sad coe expyder unit
het erogtons and 5 to.1 LN : | -ﬂﬁgg S

The he?éroaryl a?nﬁsﬁgé%k %?n or %&%Emggéggﬁ |€%h%%§ éﬁgﬁg%éhggg me g?%d
monocycli ¢ ri ngver partbivitly ohd or sbreuctpur Endsor medmfulaping fsersiod ahil ve cate ssiction,

nmb dri t f d si b d.ri , - th
xanpl o, wo r uee P Vi Er T s SR BLvenbdort i S o Four
het et oat oe, L4l 3Ll 2eLectad L1 AL eaeR Sl BILE. AN RXGER.: DURSE! |V

the heter odf eroatons, nore pi cal
3 het er oat estsion Al ehel Suadukty (R)politaingd] af dre exkopbeioa isimnbitentihby dreoatfomlatiln
one e di ment %ﬂe heteroaryl ring contains at |east one ring nitrogen

atom e fPTPYYEN atons in the heteroaryl rings can be basic, as in the

case of an_i.m dazogl e or ridine, or essentially non-basi.c.,as ji.n the se
of an | ndol'd” By Prigfes (i tpeteite MieraRab FieRb e -oF SaurEet PEGEn
at onms  pr esefged dhdbhes SekEt@ade)sbecdicdupr catinRhiugh Ng any ami no group
substituents of the ring, will be less than five. Exanples of five nenbered
monocycl i ¢ ihgleRbMBENIf 115 @lvPSion NGk wae Bib-flovegn aleads 4Wite@eitt i ey fahgd &f S0Dus an,

t hi ophene, i nidazol e, f , e, di azol e, tri ' e,
i avol o, bOVRIGBRE HyRashl £00k b aiap St Sebratpfoud SRERAE o

si x menRer agdy pgnasayel i ¢ heteroaryl groups include but are not limted to
pyri di ne, pyrazine, pyridazine, pyrimdine and triazine. Particular

exanpl es ofshh CHClo: GrehBErRE OBk WiseIhO YRSosGP REIAEGMTI® BieY & NBZRBIsBehr Risbity
fused to another five nenbered ring include but are not |limted to

i mi dazot hi a¥emelatedd fiPm @weeTemeakz a8l @lvePaePPealuEusBE appileke ofhegsteyt | B 150
het eroaryl %E%%Ra&%ta%t%daga Reheter TRERGL A8 HipB torivbS ekt dis Qadifise menber ed
ring inci ude but are not limted to benzfuran, benzthi ophene,
benzi m dazol e, benzoxazol e, |sobenzoxazol e, benzi soxazol e, benzthi azol e,
benzi séfhi dp Siecontexigrdis BVeRtien, the frad|-ubsiaalder ol VoIaEF SeBPERE ML 1% ne,
i ndol i ne, i.gRi-RERlhREvOIRHE ERE Bl lesA BRI RAY:, PldRRbNEYss thahdBZ M€ based on the
pyrazol opyri mdine, triazolopyrimdine, benzodi oxol e and pyrazol opyridi ne
groups. Parmasgefl thy naxaisileaphaterbi cycl i ¢ het eroaryl groups containing two
fused six nenbered rings include but are not Iimted to quinoline,

i soqui nol i ne, chroman, thiochroman, chronene, isochronene, chroman

i sochroman, benzodi oxan, quinolizine, benzoxazi ne, benzodi azi ne,

pyri dopyri di ne, quinoxaline, quinazoline, cinnoline, phthal azine,

napht hyri di ne and pteridine groups. Particul ar heteroaryl groups are those
derived fromthi ophene, pyrrole, benzothi ophene, benzofuran, indole,
pyridi ne, quinoline, imdazole, oxazole and pyrazine. [0061] Exanpl es of
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am nocar bonyl (amdo or -C(O-NR 2), am nocarbonylamno (-NR -C(O-NR 2),
am nocar bonyl oxy (-0- C(O-NR 2), am nosul fonyl, sulfonylam no, aryl,

-0 Aryl, woi2dw/o3cesboxyl , cyano, cycl oal kyl, hal ogen, hydrarg090610rd,
thiol, -S-alkyl, -Saryl, -S(O-alkyl,-S(O-aryl, -S(O 2-alkyl, and

-S(0O 2-aryl. Substituting groups includeécarbonyl or thiocarbonyl which
provi de, for exanple, |actamand urea derivatives. [0064] 'Hydroxy' refers
to t he radircgticu@].thd 266 HdubstNitiallp fre¢ eff veisild @niphende’adbama bubsti@ily ffe@06Ghter

" Substi tuted! ef er p i n. which gne or nore hydrogen atons are
each i ndep&Ht¥ tti"?‘aﬁjé%ifea%é”g{a&rt%apﬁeo@ﬁ?ig‘g%r di fferent substituent(s).

Typi cal substituents may be sel ect d th (o] sti of - hal ogen,
TR o REh o ontes e SoapiSed o e pat i BB of SR Bl dual Ru®?

- %(\I’o) '2 gg;concg%gl?tg@aess ﬂﬁ%&() 5;\1(}{%? SR;S(agyZ@s Jha—n@%@)ﬁ% mwﬁg@ée?ﬂ@B 71,688*%?%)29';0' :
(SR, X e pre era@(y@slﬂﬁi ng47> w&g‘/ctig S%%{gl tge %3%5@)08}1{3 ol@(ngr) ’ ’
NR59C(C»NR57R58 -NR59C(S)NR57R58 0C(NR59) NR57R58 and NR59 NR57R58,;

wher ei n’ ealhihREISREBSHB GO HRgHmTY Rﬁi“ %aé‘ﬂ%‘é’ﬂtPPS}“ds ﬁ‘fzﬂ‘rs(?b‘%é‘ﬂ’c ceigeogds

al kyl, C6- %\Q’i(ﬁib’ddmo?f oWt 8t be¥dw 2408¢ GifstaneliQalskyd., 4-10 menber ed
heterocycl oal kyI 0 nenbered heteroaryl, heteroarylal kyl; or CpC al kyl

substi t ut e@honBthlﬂ@aﬁdPyn%rs bédéd?%ﬂiere@ rsubs%tr@yoﬁéé’ e ,voﬁtiiboorg’ﬁfﬁ)eérﬂﬁbund if the
het er oar yl , -C7 cycloal k -10 nenbered heterocycl oal substituted
by unsubst retswlpeopoeqenmhoar ysrnd ‘ﬁ’éﬁ“&? orgHe BYTRVEsE lest Hen OaiSkB%Qf/ preferably less
unsubstpt uped 0%%4%%[1 %skﬂ&f@ra‘ﬂﬂslggstkéﬁ 011 &4 RER Y FRORYBI Jf Yhe pdBmer. Said
unsubstituted CpC4 hal oal koxy hydr ox In a particular errbodp ment ,
substi t ut edolgtrleu?rgaracr @oegmﬁt tam dxpisgilly hihe nwwhvris nesprloxsd bigt feypplymerization or
particul ar sUhs t
gr oup. [OOELg%J]S‘)'[H éerpt}?%gsrl% %Zﬁﬁé tl'};hg %Sﬂblpg%z%dxﬁwrugg }e}\r’&;&c??%g@gr oupalé/ic/tglrdg&]al I
t he hydrogemtawren(s) of said group have been replaced with fluorine atons.
Particularly, the termperfluoroal kyl, refers to an al kyl (as defined

her ei n) i nPwiired nab-volntile phlydens geryathaivgublgyerotetsa repl aced by fluorine
atons. A particular perfluoroal kyl group is CF3. [0068] In a further

parti cubar Ireftisownierne! thiseinsanbist.itheigmn syntbetp whbayrroedysts andudse bet athbér ond

o LGty AN BT Y8y G

"R" , -(CRt'R bu)aﬁiaﬁé tybbwk NBRN ancesiglandButadienc nd8peitiivt Prefeel emtbfdlctmbhr:r H,

X oy ¢ O Bl e bRl (5P Hatotind 1B B ol aRE R G SOt pnereby

wherein t m&m&mmﬁnmegﬁﬁs&@@ﬁmﬁqiakm%d.and any al kyl groups present may

t hensel ves be substituted by hal o or hydroxy; and any aryl, heteroaryl,
cycloahhylhonh@ahﬂkﬁcmch@alkybmgmoam§tpﬁ&ﬁenknmaaw nmeﬁmghme$fbeomnmm (2-
substituted unsu stituted uns t|t C 4 al koxy,
unsubst i t utSEYEECRAIHAS SRPIEYE | ’Eiﬁtéiiig uftletr &rtﬁr“i%if{aﬁ er “8#0““‘3”t m
unsubsti t ukiedpdBrtd 1&1613@@&&@&&19@ranmdpxefeyabiﬁe&aedﬁ i. mdapendeat%yen@pﬁesmas H
or CpC 6 alkyl. [0069] "Sulfo' or 'sulfonic acid' .refers to a ra&ical such
as - SO 3H. °poprred oDHesan aelyePusa ichadrs, v Wik ranpomly ft‘%b%tdtls%ren&ﬁa&ﬁ. edSRIREsi s
wi I recognh#eintrbdice LGAR SEMIMBURDBS1y:QE: Aehes @rﬁtb@%ichﬁlza%oﬁt”ﬂ{é'rﬁiss average
chem cally feasible heterocyclic ringiF whether it is aronmat

aromat i28, ~ implesalap paighiad by fulkergpoesulss Mvnis tyrisdly bf-‘tl‘i"éefd%(b(r@eanéfl Oﬁ?rg%ﬁ %’F‘at i on

and the val ?at&eo;ptertv@amto@ts%pmoob@mneral a heterocyclic ring may
have one to four® heteroatons so | ong as the het er oar onatic ri ng is

chem cal l'y Tfh@%abgénaeemg? hablre aisr£ OOih ' BRAR aaeaiitor ﬁab o aeﬁeatyattiued tdB@ns
approved or approvabl y a regul atory agency of eder al state
gover nment rerbet meleewess ébpanaichef digaitely bavnd beiagni lee/peﬁilrem ft“hla‘ﬁgft rfén@ﬁ thead
States, or ttﬁaﬁt wioB dm&;@ 1) 1l Gndss S oFHRIRE O Qo Bliey PGS ARNRIELbikain
recognrzed ar macopoer a for use In ani : nor'e particul arl

humans 3P00ﬁ§§ltivd§hagn&@@l]ttpc%i)ﬂly(l)kcf @pfﬁ&imrélus@l‘ﬁ@ I‘Ubbelf witls rqspec i arbberowelaht)
compound ofepbligiald'VS “t,e Aol NBERbS. RURITRCS hrcalct rEEER1AR! Foddic! Batpn:
possesses £ armacol ogi cal acti e parent conpound.
particul ar ansmdnnsa()thsr afd@ivaoare abx iapplivalye, bbpendmﬁgarﬂnecapphcauplgahﬂle baty] dibber
addi tion saIt and ase a dition salts. Specifically, such salts include:
(1) acid a@df F?&f“r%?W%d with inorganic acids such as hydrochloric
aci d, hydrobronic acid, sulfuric acid, nitric acid, phosphoric acid, and

t he Iike; or forned mith organi c acids such as acetic aci d, propionic aci d,
hexanoi ¢ aci d, cycl opentanepropionic acid, glycolic acid, pyruvic acid,

| actic acid, nmalonic acid, succinic acid, malic acid, maleic acid, funmaric
acrd tartaric acid crtrrc acrd benzorc acrd 3 (4 hydroxybenzoyl)



aci ds such as acetic acid, propionic acid, hexanoic acid,

cycl opent anepropi onic acid, glycolic acid, pyruvic acid, lactic acid,

mal oni ¢ awoap1ses2Bni ¢ acid, malic acid, naleic acid, f@CRMEPCROLIH]3
tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl) benzoic
acid, cinnamc acid, nmandelic acid, 4-nef’hyl bicyclo[2.2.2]-0ct-2- ene-1
-carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid,

tri met hyl abemseofaeinthbutybrubbay tite ypteyl laereing corsait th thgfivigsd iprodadiia] .S ¢ Ut atfiec
aci d, hydroxy 8’#& £o.8 id, salicylic acid, stearic acid, muconic acid,
and t he Ilﬁge“? 0 f (b fmaceutical |y acceptable vehicle' refers to a

di l uent, agdjuva r.carrie

i nvention E’Isca%f" Wiost’ié g‘algf’]%ofgsjyp“’ﬂr“*h &g sonten *netir%esﬁ]tmheggp O%Hél}ﬁ%jgt)tl ﬂ%%@ i ng
deri vati vepreftfablshel T@M@Bsuwatks of the invention, which have cI eavabl e groups
and becone by solvolysis or under physiological conditions the conpounds of
t he i nvent irﬁmmmbcdsr tA¢ evpiiidh VEL o deeabddyinanirt deail by wiems.of Stichatx dmpings in -

i ncl ude, h ﬁtre not limted to, choline ester derivatives,

N-al kyl m)rﬁ 6l"i ne esters, glycine, valine or other aminoacid esters and the
i ke, carb}g](# ﬁ acid sters, sulfate. or hos hate esters [] ' Sol vat e’
refers to e lOTS BERETRRR TN EARTOLIE: 4 ‘F’af“él andiangxauder Pyt P“u%g?ﬁ y

by a sol vobysidsr degasihi %t;onTbh§acBM1ﬂhtﬁ@se@§)ﬁQﬁd &fciopnetisagbudes hydrogen
bondi ng. Conventional solvents include water, ethanol, acetic acid and the

i ke. The eRNPQHMAGS: Qﬁgié—fi@ce'&M&Hﬁ&t&rhnﬁfaé/reb@mﬁg Qﬂﬁixﬁidin%x‘@udet BhiCdoykigih} tve
formand may be sol vated or hydrated. Suitable solvates include
phar maé@ut PRENPIeEEBpERBIS: w1agatadating é‘??ﬁo%gsa“ﬁ%‘? SSCCUd furt her i ncI ude
bot h stoi chi orret ric solvates and non-stoichionetri c sol vat es. Ln cert
i nstances tHe3sbpveat dnali-specisenceapan wilopYingd PEETETC I 8! Ve ARSI An ?ﬂa or
nore sol veplanl gGH |h§§n§raepﬂe£!;9n%r RAtALAk i tiiehef ¥ Spadind ald ick@udf defiSsing
crystalline solid. 'Solvate' enconpasses both sol ution-phase and i sol abl e
sol vat es. F@b@@s@@taaﬁqm}éﬁt@éﬁﬁa?@saFlﬁ%feﬁéf‘é aﬁﬁ/‘t!‘r%ﬁétsmt@fihanol ates and
rret hanol ates. [0077] 'Subject' includes humans. The terns 'human',

'patient' HKd 4 dapp ecloubleplagqenagentiatos peihangbubng UHE R 3 eYtpdergypit comprising

' Ther ape Ut%) @xﬁﬁ%&&%@%@cﬂ%%ecdﬁ%ﬁgE&%o@éﬂﬁ%tou@ét s&tieRMpound of the

i nvention nistered to a stibject for treating a disease, is
sufficient gfd 5€£h0§f§ta S5t 6B Eggﬂstoxf it tah@héa{ﬁgeQxﬁ@andTJheextﬁlbérLﬁB%Hpﬁﬁh%
effective anobunt™ can vary gepe Ing on the conpound of the invention he
di sease andirwt%ﬂrs@vépgas&yng sefibns,Hereq g umulafinghtestioss end onsfoutléfecaiion; wsreby onpe
treated. [QQ %er éas !]\Illgngcltlgl’glsa ckv@?c?&leggstsfgg@ecngﬁf ers to a reduction in risk

of acquiring or I Sease sorder (i.e., causing at |east
one of the i S

that ‘mmy bERERBEgH: ?fééﬁg-‘s%??;%o%s%n‘t%%aé#ﬁé JER ReBE KRR B e e

di seas@oi numdmaimmemﬁdedinsiemrmmgeualess[tﬁe&@@qlatﬁn@ietieer, ikt pxtupdhydeamsg s¢ogions,
related to_' preventi.on' fers e
of whion i S GEHPRIARE seor Bl et b oRiclh FRYER e BAOGF LR SccRYS ROR
Non- | i m ti pgckexaimekasingiecpsrophyl acti c measures may include the

adm ni stration of vaccines; the adm nistration of |ow nol ecul ar wei ght
heparin t o Fl@spihbal a piatleents patvashingknttos smgiemgm@hsendalter mﬁoa reheatingl wejt ahd

i mobi |i zati on; cgnd the adm ni st rat{]on of .an anti - ltn ent. such as
chl or oqui n@" SFHRAEHYEH EFMBSINE TS dﬁgﬁg%ts%cﬁﬁ? élie aig%ué?uoarf ere nalarla

i s endeBi C ofilet kdt@ioki.i Sk of contracting malaria is high. [0081] 'Treating' or
"treatnent' of any disease or disorder refers, in one enbodinent, to

amel i or at i wgG tdhhol §Ba&DHre&asking osider (i.e., arresting the disease or

reduci ng the nmani festation, extent or severity of at |east one of the
clinical symptomewtDpfeeadhing uni canpidera @akadi nent 'treating' or 'treatnent'
refers to aneliorating at | east one physical paraneter, which nmay not be

d| scer ni bl @[@motsﬁﬁv§y@ugﬁtst&gb preyeghugnmther enbodi nent, 'treating' or
"treatnment' refers to nodul ating the disease or di sorder ei t her

physi cal | y,Fi6€e.1Ghowsd @ablelstat bRWadfingdundinaGeg pideicasyemtsm) , physi ol ogi cal Iy,
(e.g., stabilization of a physical paraneter), or both. In a further

enbodi mgnt, "treating"” or "treatnent"” relates to slow ng the progression of
t he di sease. [0082] As used herein, the term'cancer' refers to a malignant
or benign gromh of cells in skin or in body organs, for exanple but

wi thout limtation, breast, prostate, |lung, kidney, pancreas, stomach or
bowel . A cancer tends to infiltrate into adjacent tissue and spread

(et astasise) to distant organs, for exanple to bone, liver, lung or the
brain. As used herein the termcancer includes both nmetastatic tunour cell
types, such as but not limted to, rrel anons, Iyrrphoma Ieukaema

oy . s Y o



conpounds of the invention.[0088] As used herein, the term'isotopic
variant' refers to a conpound that contains unnatural proportions of

i sot opes WO 20m30823nore of the atonms that constitute suehTEPAEOOHT3 FOr
exanple, an 'isotopic variant' of a conmpound can contain one or nore
non-radi oactive isotopes, such as for ex&mple, deuterium (2H or D),
carbon-13 (13C), nitrogen-15 (15N), or the like. It will be understood

t hat, in aAcesjpoumdcxwhgas mb@hmiesobﬁ)‘qhb @rcsaisssttdptlatshmn irsFigadleln sttetpea)fﬁhiﬂdw ng
atons, where rese or, exa

SHO, any. CTBERE fuisish SR Volyn S opd Gl S A sl e BRETRY 4°
presence apsmpl ackaBdater of wistieihe ALAMSIs naayedbe determined within the skill of
the art. Likew se, the invention may include the preparation of isotopic
vari ant s Wehid Fadlicodasied epast, cbﬂaﬁthﬁ)rieﬂaﬁt&mﬁﬁmfbfo ﬁXamW & a drevodatildpolymer,

M P B R e e St S e K O

carbon-  14;,1ktile corhfundhi€ pRatE1ACU ttﬁtdny ot €5 1dnt fam Wﬁtlat Swtﬁ%p(ﬂ&ﬁafbﬂamvmt&me@f
their ease of incorporation and rea means. of det ect i on.

conpounds ﬁ%tvpoaemwﬂg’ﬁ&rteao o0 P&?feragéﬁét?t%w ?,&ttl%’fOBbeﬁtSrOS m& ttl ng

i sotopes, such as 1 1C, 18F, 150 and 13N, and woul d be usef Posi t.ron
Eni ssi on TOpoHiwsh pﬁfet?h@%%fdtde%omé‘te ERUPRORFIHIE batar 8F Erﬂtcg’é%a@%ttes aving

occupancy. piR& afd 1o & SOMON:SreMBIVI4APYTC Rhmd MOTPRAEIRbIVERSark RYRAGAD fso-
provi ded herein, radioactive or not, are intended to be encon‘gassed Wi t hin
the scobe ofniwsnpherds orlthesanenisericrss. Bsthiepelonri AelY-pobderEns pnd &
also to behé}ﬁ'&% 28 (R &&ﬁ&es%ggﬁéi@&cBE@étmE@Wﬁo&eQﬂcaﬁé&”e ol ecul ar formula

but differ in the nat ure or sequence of bonding of their atons or the
arrangenent, of, ek rem@&cﬁfﬁ@nt'o@ tt?eHﬂ@e%né‘x{ Qtut£F WBfaind BAABIS 40 ths/Q OBS fod-Nadtile

dlffer in the arrangenent of their atoms in space are terned

' st er eoi somelywer, plefEBl 2 Sngcdorubberend mobrapretaraslyribalolrhtyt wbbdrnfigye 80 &f 9 owée
another ar g, Eﬁ%g?ggmc% &dQQHgaéacthJ‘Qs&%%n& B3k &5 % RPN URRL! FRASADLE
mrror imnmages o ch o er are ternmed ' endntioners’ en a conpound has
an asyifret rfocenpatitred cotipmentx advplpgp 96 to 109 vobrd ¢lek tote! howpf Biif Fer ent groups, a
pair of enantiomers is possible. An enantionmer can be characterized by the
absol ute cdhé ﬂgitdrFais itsqminat}:f olbtaisech&tylmmebfmiedza@empwpesaﬂswr sebselpsairpirdyeshingysiaphed R-
and S—seque cin ules.o 0 [ - I ..
mol ecul e r o5 RE ! H%%ce%ﬁl%step grsq:or xam. feet ﬁal tnatpt}h dptfggné}rgt%gtg ghgdss"%‘k&ﬁmﬁiﬁg
dext ror ot amteyatenyﬂiceupbmhmdﬂf;er éteanestnp;aSU }ﬁr@)esms fgllopingsberprignerestiect | vel y) .
A chiral compound can exi st as either individual enantionmer or as a mxture
t her eof . ATht Xtuldr B eﬁmﬂh@thaitregteeqmazhltypmfppﬂefeh'm;shnfa tehpemnan b OIMEE g0 1180°C,

encompalsed T A 1hG 807 dBRAot 8F TVRG R AVGREran au® (uh ERaThe s ©

conpound of25t)h(eanﬂ\é,ep}Eﬂemehﬁttgeﬂ@éaHQo naRmta toahbo® neim*st er eoi somers at the
stereocentre on the imdazole ring. The present invention envisages the use
of either enagkdrondr be [@1836 Sgiiearﬁh@t 13 aﬁtwce&:siepthan@mm@mrdﬂ o, F.viher efefehede
is an optica entr utoners'_refer to ou

i nt er chgngéegt)%mtf&r 1512 & ptetl etfﬁetg%oths otfftnes e %Pesegattéh?% IS 8PP n
the di spl agenmihe of sthyslrReen at enﬁotms@izec%eﬂsrhemusgxctaﬂ@erst F G b1 1S oﬂTHy
be in e%]w l'ibrium:t hrough the movenent _of el ectrons and an atom &us#‘ﬁ{}

For?d ex abgitand-tehegye. aherelay Bridd lér*’éS‘Cteefb‘t Bibey dde Aepdine meeiymais on the,

i nt er Conve%td@dsé%}ﬁat N rl‘ﬁe Mbdshm8) Behﬁ‘}fph@@ bfedPindRass: trMBRE NEIo1HRX 8P loe Afat
tautonerismis the aci- and nitro- fornms of phenylnitronethane, that are

|i kewi se f Greheaeepynay alsabreprd. Wl vhichdpd Tols Maseoutidpolhe Feniesiharges st e my
be rel evantad\;agtagg' &f @k taf&é?r%ﬂ&negf cﬁeb 6 RRL é}&ﬁiﬂ &Q%Q @Lm&a@a@&&f’ ﬂ{dlalytrtﬁﬁtﬂm and

bi ol ogi cal activity of a conpoun |nterest used herein, the term

conpound ofeat*.yhezauntweww@nwlh@t @des hedietranafe: of‘mtét h@atfwlmg%t at%efe%dmwm rfétd
di scl osgd. Qgﬁ@ [ 00 v 1so b
i m daz?lﬁl di’ ne deri gﬁ%}l@?g B g%]sng{gﬁggg%?lg{?&l?l nt| Eé]%a{n gsélrgﬁﬁ%hgsgugh

conpounds. appiigdarti cul ar the present invention pr OVI des a conpound of the

i nvention according to Formula la below. la wherein Xis Oor S; RLis H
or Rl is séjfectheding rheateCilui@6s @lokipingd. @e@?at@yﬂnid)é‘rlmw higleg-t@apeadtie thah flu@dd C6
al kynyl , and_.Ci ac h
cyano, one preferab}?re ﬁn%efatu 1? é@{/ oWQb(F h%’nsulig r%erat%g) d l&%q%%gﬁﬁ%ééfgﬁg ﬁ%xjé
sel ect ed f rpeafedably SSQ(W)tG]—H]S"E( Ohé h}d)eﬂ ﬂuath@ 1Oh6) (EvRed [FE(IC) Oy a degaiRBa wessd 4

sel ected from CpC 6 al kyl, CpC 6 acyl, and C3-C6 al kenyl; each of which may
optionally be substituted with aryl, am no, or carboxy; nl is 0, 1, 2, 3,
or 4; each R2b and R2c is independently selected fromH, and CpC 6 al kyl;
or R and R C may 10|n together to forma CS C? cycloal kyI R>3aa .1s H,

=



RlLis H or RlLis selected fromG -C6 al kyl, C3-C7 cycl oal kyl, C3-C6

al kenyl, C3-C6 al kynyl, and C -C6 acyl; each of which may optionally be
substi t utwo 2eiotd31g2pano, one or nore hal o, hydroxyl, or EcTEP2@ble20y3 R2a is
selected fromH P(O(OH)2, and C(O(CH2)niC(O OH, or R2a is selected from
CpC 6 acyl, and C3-C6 al kenyl; each of whi-ch may optionally be substituted
with am no, or carboxy; nl is 0, 1, 2, 3, or 4; each R2b and R2c is

i ndependent: meScegﬁa@ﬁxngetseprthd-lvolaﬁld doppomdal kytast partiRlyamdipRrae. Thy vapirn are

together to for C7 cyclo | ; a Ls H halo, or_nitro;

R 3aa 1S CHEE<LI%Y |relabrerdo %frrtﬁe St el et ot e & ase mrtyp i e
hydroxyl, @4gadspiGheatbkok)or &amRean i raife @0 | OPER00a|00y hBa) pedfériily @ihwidnbe GPC 6
al kyl ; each R,.3b is independently halo, cyano, or nitr oreach R3b is

i ndependen@qﬂsﬁpﬁaf‘%oﬁq W(Pftanéﬁtofeoﬁt%ffeﬁﬁ ‘§Ex*t?§?’i‘&et?tc%%0 it 10 g%/]%. or halo; or
each R3b is am do, optionally substituted with -C al ach

Rab i s 1 ndeifefrRent Iiored K| the vaspumolinechf FERcpreie f?ltsiﬂ“%ii aaiétfyréa% lmaa@? R4b
is selecteg of:é's@%%z@atﬁ;nk&ﬂ fluidnd LRe cﬁg%ktk?%}dd s6eioRfa Whcehram@yYfiuid H is
optionally be sub ut ed one or nore ha CpC 6 al koxy; or R4a and
R4b are Joptﬁeaect zz‘r@ebh@ﬁm?tﬁdrfmﬁhthad%aerngefﬁssrr%bvemws elare ksl ., 5 or

6- menbered heterocycl oal kyl, 5 or 6-nmenbered aryl, or 5 or 6- nenbered

het er oar y| In ®Raefired eabedinsyiapfothe diveniiqn he dagrasing vessel & designgd imthesharsyf 4
one embodi ngcrtrne ta'%ﬁer a%ﬁes&tn&noof%aﬁoo TBAUREe il RE nl MVERE hRR RS EAF Rt bO
Formul a la ‘or X1 I'n one enbodi ment, with respect to a
conmpouhd ofhettmntlmwténﬂrgarﬁlrmc‘@ete i ep 2 epnivat pLAt deaptatorisperienl simppd pestont. if BiYO)

In a furth nd of the invention
accordi ng ?‘o %m(r%r)g{ g%{ﬁgﬂ%d\r% 3eEe ﬁ(esl $éStgl\I}gaE r&gﬁn;%[JOOlOO] I n anot her

enbodi nment . ording to

Formul a | amoé%{hgr J‘%%Bﬁ%h %ng%&%ﬁg :%)NT[ g@%a%gfg 4I“z'lr%yeg ub(r%t %g&enbodl ment, with
respect to Ml C
s M ortetﬂ‘“i{)%%?%&%ﬁr%“ﬁ%%&ﬁﬁ%“ PRePRARE BhRdol e 5%%3%""‘55%%%53&?““52

t he i nvent thoromectomdiisrg beteredorumpl aad bepsgnis rtrbf,eramb‘tsahrdt Rpossdie | oi ned
together to forma cycl opropyl, or cyclobutyl ring. [00103] In one

enbodi irent Puwitd Ither E:gpem:osm o2 thewmmht@f fleil & iahvlenstagn the odetdifribe pamp is
Formila |a Og‘erab?y deé1 edvrB%h I%fge III';] thereigmedltmno 1194%1“6:%;111".36}{'%) art%riﬁlug{mdl ment

with respelt' Apound. 6 &’ 'nvent ! on <acc ala, Rais

H S(Q2) OH ., or  P(OL( be
substi t ut ezjrh?/vf‘"t"]?rlg %yf%? gé S‘“%%éafé" 5 l%Igvf %‘ann m%(? o8 OSI W dlngg %m%?t tlovﬁgﬁl}”lﬁé/b
subst it ut edean ﬁ.uh’lp@,rrpl@tﬁn ;marphtomymbra{teﬂ@ﬂlﬁﬁs], sbnewatypt hmmpenémdderenypq pmmpsh like
respect to a co of thernv ntion. accor

or POy (L SEGTOHAE R PO APER Eptine Sy P RS pOTENAT g BEmB Bttt e
Wi t h api nodisglaédaRudtype fudpl @8] gdanpdiRahairefendip géarpintips and &ven ﬁﬁﬁepgﬂefbrrécb a
conmpound of the invention according to Formula la, R2a is CpC 6 al kyl

opti onal | y 15 ulsher tpdéfegeanbhibodanstk thd PRAO AR dompanat heomeinkadi sfeat extmdéhor a
respect to a compound of the invention accaqrdi to Formula la or Ib, R2a
is CpC 6 akysed %ﬁtl%ﬁ%ﬂfPW%WB%fF‘i’)t‘ﬂ? &4 QPmisdef flﬁ?ig"h&ex b%&?e‘t"gbl%] I n
anot her enmbodi ment, with resp ecc{ to a CO{L‘g)OUI’Id of the |nventle(ci>n accor di

to Fornul a!Paaeunt gf volesile pampqundsip GormP K IR St ErP Bb i Bt

to a conpowntheRfurd BERiiNGEAY HRPrAGEO b ghRint Ve s¥bll 8 1d aap;eferrt@emrﬁaanm 0f3Be C6
al kenyl . [00110] In a further_ enbodi nent, vvlth respect to a corrpound of the

i nvent 2on AVERIH hyemeerernel Bid § agd thepresyty iy the sty 4 PO Sphay

further en%ddoﬂgemratemtula H %%Qﬁ%ree h@wﬁag%@ﬁ%&@gb&% aﬁ@@orﬁﬁ?ié@snifol— %a@%@cﬁrﬁ“w\g
to Formula I a, a is benzyl. [00112] "I n another enbodinent, with respect

to a conpotmed. @feftl‘hléy iAwelst P 6A “é(%;@f%IPQTchtlﬁiliWIYmtfaP’?%fabR pS ety mphenand o
P(O) (OH) 2. n[oQQé‘%@ab!ﬂhQi@%ﬁlﬁ/ﬁ ub%g%g 'fgﬁp&bout’\édtla a‘a@rﬁ%cl%refeﬁtb@ CRROUNTs st he
i nvention accordi ng ‘to For R a is a pharnmaceutical 'y acceptabl e
salt of S( @@l cqnOeds] thela/n@teh@fﬂf@wbb@leﬁeqwnmvﬁr@n nppygleide nodymer.c selpdand
of the,jnv : 5

anot her3b %%h{@% ?&%d E'rg"é‘segé‘g‘t){lwgﬂ48?“”5&%“&1'%?%‘% |nven1£0 ?gﬁ%a(lcf(:tg?tofa%g

t o For nul anlaks ofRlued Hs P(O) (OH) 2. [00116] In another enbodi ment, with
respect to a compound of the invention according to Fornula la or Ib, Ra
is a nono du alpresfermkiam’maéiemnﬁ and Imhgregbe Epdadsk dlughF cor@rRgOpiteRfRid § 0o kxZ]plen

anot her embodi nen 'th und, of -t he 1,0y g
to Fornul a “P4P&F® %‘JB?HFQZ% 5%5)% ycﬁ%‘?fgq%g fn 3%0?1%61??9%1%% d?%?&%b%g
respect to a conpound of the i nvention accordl ng to Formula la or Ib, R2a
is O (CH2)nlC(OOH, and nl is 0, 1, 2, or 3. [00119] In another

enbodi ment, with respect to a conpound of the invention according to
Forrrula Ia or 1b, R2a |s C(O) CHZCHZ C(O)O—l [00120] I n anot her enbodl rrent

o, v o o o b1 Y L p—



[00122] In another enbodinment, with respect to a conpound of the invention
according to Formula la or Ib, RRais C(O-CH(iPr)NH2. [00123] In another
enbodi merwQ 20iod31s2espect to a conpound of the inventi onPaTErR@9VORITD
Formula la or Ib, Ra is C(O-CH(iPr)NH3C .[00124] In one enbodinent, with
respect to a conmpound of the invention attording to Fornula la or Ib, RLis
H [00125] In another enbodi nent, with respect to a conpound of the

i nvention @Q}ﬁﬁﬁdi‘u‘b@eﬂ mtdl-'rmsmplresferhtay dliald)bytyIRLbbes, fBhm @eoralﬂﬁytb aboily 90; prgfeeadlynd t h

hal o, cyan r 00126 n _anot her_ further e
respect t ogﬁ @Sﬁ%g% 70 Vf’laﬁl%eorg e??f‘lpB‘r‘Pdté 8 OPECHE T ‘% E%%P%O ¥ "%brb&ut Riis
G - C al kyl weybsid ulieebb thél stytanentiohdd0 ddfjonkis omevelmaledp;ummr vmhﬂlila crrgmirect

to a compound of the invention acc di r b, Rl

al kynyl . [ 60EgRd ¢4 atrdre Hefo uhiBdh s tpfet?rrﬂgt?r 933%3%ch/? B ye EO&%%‘S‘SS%?? the
i nventigon gccording to Formula la or Ib, RL is -CH2-CCH [00129] In one
enbodi nent, with respect to a conpound of the invention according to

Formul a | aTeé tehBeraftile dfSheCdondenfardd Kiik H & Qwled Gan kitat @ﬂ%ateﬂfﬂ@tdlmﬁfcﬁtls foMekdinple
respect to a compound of the invention according to For la la Oéé{ﬂd'ﬁm IS

Me, Et, i-Prthegnzpopis i §IQretpigbly in therrege Wdnf %nl?ﬁaﬁt W PCHaY ¢

corrpound of il RE&-HdWEDLd RAnRCHLi ng to Fornmula la or Ib Rl is Me. [00132]
I n one enbodiment, with respect to a conmpound of the invention according to

Formul a | appg.dd, tth@nc'e&ert‘éd fad HrDb&Y&H% st@;F a)rlk IHeR pashQOhD3Eh 4 ﬂahad’dﬁlg |ﬂ@ﬂt 6 to
enbodi ment, wth respect to a confoun he i nvention according

For mul 401 aobjpinjayehered cprgentfated BrihLkhe 2 qrefeq%thor%m&ﬁb@ﬁ Eheing dait ﬁ%fﬂtﬂsew th
respect to AGRAUIHHe LRI %h{’i’tb' e th Reatifk @
is CpC 6 alh%t%%Hg %?%g{re%hﬁ ﬁ(}{ﬁ'a}sbtgéhé ano, r%r t?tg hyc?r oxg r@ga Ca4lﬁ>g
al koxy. [O@@B@]aﬂd meaperohinger tﬁtﬁ@@mlneirﬂescﬂhﬁ@ hbwe@éé%t cYehapgeg rrpound of t he

i nvention according to Formula la or Ib, Rais amdo. [00136] In another
enbodi nent Thwenmerraeasq)@fdhe tebeated comgotumiell Bid Lishitkey ghp iteh o bbe erngenvgted dluid L
Formula la_ o I oAb d 90°£ Q9183 e ONe
enbodi nent 2 JIS ﬁf mﬁm%l t%agg%éﬁ%ni f%rﬁeﬁglh\%%er rgﬁéé;ééc%r ding to ©
For nul asl armatécbqonEBitrateé flhallLois sitly trexoflowoing ad defioed §500138] | n one enbodi nent,
with respect to a conpound of the invention according to Forrmula la or I|b,
m is O [ﬁtostta%) {hn reteathemcenbediflmeht pbtainehinrsgpp it passsd an conpotder wit apkhe
i nventi on ording to.For 3 d 0] In
anot her e F[ﬁgi?ﬁ "Wt SFquéngPﬁtthe em"%br A%Sam&g S%I?%gq?era#\?ﬁ%ﬁ %)grgggcordl ng
to Fornul a_l trtute

[00141] In S&hﬁ%?ﬁtmgﬁb%%s r’r‘?scrlultge SRt Scre sanéc LA Efzxgn‘&i\%uncfg!;ﬂ F%tg ey?l{r%\gteeﬁtorfon
accor di ng tbherdtositypesl & sofewl ebede&tmﬁsnmmSﬁtgte c{r@tﬁﬂttlkﬂ]lft Iccmvamg hmadersrﬂtmsnbient
W th respect t a COE’F\ férnd of the i nvention acco (% Form %net %tle
R3b i s Ani gELadBE PLIBYSHPY FXEIE af RYI-SCPEeTY % e i GRS pRatify S

respect to cameRAPALELyavid-Rew Avandrs arl Ppaeantiong ekbudearaipafetad.or | b, the
conpound of the invention is according to Fornula I1: wherein R3a, R3b, Rda

Rab, RAC sidischdw alt@idas idass thdae davin) ki neilding beepr Bordbry qmn@@ff aphs.
[00144] In one enbodi ment, with respect to a corrFound of the |nven %ng

accordi ng tef FSHARIE aoPunler eefelings IREmsng, o PO TR, NOPBHTHSTNRG, ENE
enbodi ment i Winlebhif £ SR8 Clo-toatide CRIMARMEAREsRihg t Fk8n | AN tek@ieAC COicAIbRY cd-Eotating
Formula I, R4c is cyano. [00%46] I'n anot her enmbodi ment, with respect to a
conmpourid ofinfﬁwshlh&@ﬁtiF%@‘r"%@éﬁféﬁﬁg’r‘t ¥9dormula 11, R4b is H halo, cyano

C -Ce alkyl, or G -C haloal kyl. [00147] In _anot her d| ment th res ect
to a conpodndrefemiedineay @htihoinvasr Hien tftléer?%ﬁ?‘hﬁftberl be ??3351 Ve %F bagrels

CF3. [0014§lmée'?at§re§&B’tro@%%eém%ibdmm with respect to a conpound of the
i nvention according to Formul a , Rdb is CF3. [00149] In one enbodi nent,

wi th respegf , gppefaTee%me&tﬂgnpthete%depy&ﬁgrrs%%rgar eftgege ﬁ@m&ma@tm&ﬂ@ is
H, hal o, cyan kyl, or G -C haloal kyl n a further

embodi ment ofwidhrpthes spéidfienoemperaligse §n thabihe gpres Prt\/eﬂrﬁt cged gparay qrgooled.
For mul 830| ! ’InRﬂ&héranr&L Q# rﬁ%dr&%]'ﬁl%]ex r&e@@%&%@s fe, Ea)eéongéwr%dsle%tat }é’&stt he
respect to a co und e invention according to Formila Il, R4a is

H. [ 00152] Isnpanartezcewb*@bipmwe opértthd indeypedantly ot differorpounreriges. t he i nventr on
according to Fornmula 11, the conpound of the invention is according t

For mul ae | |Brefened dxoderinhdtaialvbonth by rimedRBsive RBkshowd bubstanidalbyiprayeet tbrsreheated

described in _an of .t r p 34 'rﬂet&l”&‘r sohediaent
with respect™t O%Eéteé;g]r‘rlbc{oa‘n %og' teiﬁggﬁcﬂ\%eﬁ on %fgbééar]{rir%?%dg it b RAD i s
H, hal o, cyano, G -Ce alkyl, or G -C haloal kyl. [00154] In a preferred
enbodi ment with respect to a conmpound of the invention of Formulae Ilia or

IHb, R4b is G, F, CN or CF3. [00155] In a nore preferred enbodinment with
respect to a corrpound of the |nvent| on. of For rruI a I1ia, R4b |s CF3 [ 00156]

oy Y R Y v o o Y b 1.




conpound of the invention is according to Fornulae IvVa or I1Vb: IVa IVb
wherein R>3aa, TR-) 3b, and m are as described in any one of the preceding
par agr aphwo 2p0BsRB | n one enbodi ment with respect to aPCOmpoum®d6m3t he

i nvention of Fornulae IVa or IVb, R3a is H, halo, cyano, C -Ce al kyl, or

C -C hal oal kyl. [00159] In a preferred ehbodinment, with respect to a
conpound of the invention of Fornulae IVa or IVb, R3ais H M, d, F, CN
or CF3. [ 0028 el Rxanipt hekridsrhodiemnided widl hduples peelt sthioless smhpiaklﬁdaa@ﬂ atline.

i nvention of Fornul ae.

enbodi nent CCTRPHE r”?ﬁ)‘éétlalieomé{[e%!gﬁﬁ%ﬂﬁdgoéfls?sﬁgc pﬁiséeﬁit mggﬁml? or rru r &SI or
| Vb, R3b i malkeihio,like YREDte, Edatddemaethlk With @fatifds- G bedngdd klle fr[)ﬁ&ibﬁﬁ]tcsL mitzalum
preferred enbodi nent, with rq\égrelct H{o a CO@ d of the invention of

For mul ae | WaTidsy chropiumpdisidy an car [00163] In anot her

enbodi nent, with respect to a co ound of the | ventlon of .Forpul ae

Vb, 515 ThE CPOEYEA Pk SfidS BPBoRimERHE POriLE HIn S SRYEY b SRt ADURE 3ty

i nvention @fdreriddldotaedt AR &PIRRYTEbOfhel RBediddv itict@tel SThAE QO ie NGpS® are
Formul ae Va, Vb, Vc or Vd: Va Vb Vc Vd wherein R3a is as described in any
one of t he PRELHFINgh s ariPaBNS viar vaperdingi5fia) o, cyano, or nltro or R 3cc
is CG-Ce alkyl optionally substituted with cyano, or hal o; Rcis anédo
opt i onal | y SEapste evapsion woktly campgridy| havg GG%‘SI]CWH eBiEn é‘??o‘@ﬁ?%mme\ﬁf?t
respect toggiCoRPadndofks b Q@Ndrﬁbvﬁgtvbrﬁrboﬁg 111: Qrﬁmle@edl smBodBn <O PR M eMtiont he
invention is according to Fornula Va. [00166] In one enbodi ment, wth

r espectl 0t o venteerpbirieidestenedie preverihd @ﬁeréﬂ‘l 1FB?fFﬁH1‘§ the Te}ﬂ%@déﬁli*ﬁ%t{ﬁﬁ?ﬁ ford Ere

invention s REGQS S %g] éo%nﬁgocfu'?yftﬁe Yo bQR167] In one embodi ment, with

respect to a conmpoun e Invention of Formula I, the conpound of the
i nvention ISﬁltEﬂ)?eC{PlEQlIS 3(9 af%cgm Qghwﬁtapu}ffose Lrgqgtﬁél srle@s QHEQ am&q{t&p&t the Wbﬁtl'borts
respect to a conpoun e invention of Formula I, the conpound of

i nvention iasd a‘m&@r diyreptaral bask nntb ghe\etruden Ot 69)ers o b@ﬁﬁet}@ﬁﬁ%]}ﬂ*@ﬁﬁo "hwlltsﬁje Of
respect to,a d r ViR 1S
H, hal o, orh cya % & @ﬁﬁid%&édﬂﬁ{%}%?%g%t? nﬁ%o%’fe}h%ﬁb% nr?e%g?aﬁ/‘\%n(?hn r eglloeét to
a conpadtnd ti@faf@xhﬁentmv&hbmaungmf thovemup@ss tvey, beVippliedovigeh odice Rr prevent Hick@of O |

or F and C IS e emrbodi ne S of
The. i nvent 1Brar kst RETUECo- v 9BE Gingr mae: R b EfERREh e RUGRTRRERE
CpC6 al kyl PopGafiinabaialidoy(PTRH) aay Hivkel-4100472] | n anot her enbodi nent, with
respect to a conpound of the invention of Fornulae Va, Vb, Vc or Vd, R3a is
H, and R3c Ths pfebbureCGlt theFventertdrs i3 exdn(plelbeBiech n hita fuut 2,00rhPeyyeldiahizrbetwenn ¢ h
respect to 8 CO({E%)B d of the invention of Fornulae Va, Vb, Vc or Vd, each
R3a and RB(El fgn [uhgﬁlm] In a preferred enbodi ment, the conpound of the

i nventi acco g to Fornmula Vb erein. R a re H [00175] In
anot her® pr BVFRY’ *’éen{}o]dlin'f‘?é a“gu%ef@@ﬂgq W&?Ct(??tcf%%m?ﬂ\%ﬁﬂ%’ﬁn i's accordl ng to
Formul a Vd, wher R3a anFI re H 00176%911‘8 %ﬁ enbodi Ly cp the
conpound ofln BRETaL ﬁ PHPSH © g’e§8‘F BYRGSFFET th? EUnB lr?c'fgmB?unt 5’ OH% on
listed in Takl@rtd vid @03 dpdur hlﬂesaanﬂwmmeny c@n@ﬁwsrﬁembndeme aﬁmmmmsmp g
invention are those of Formula (V)

Cheal keny!| CorseBENkRyM kngyn pehe %ff @aBéPfk‘ide ?LPE@EHPF%F&WW $ P{O‘é“léwﬁ?)o“a%up or
one or nore halo groups; R6 is Ho R7 is hal q,

al kyl, or Eraeply, i ﬁd}rfef‘gﬁw rmclesthﬁa?rwr nse@aﬂ’aﬂle ﬁPfelendbopHO%ﬁfﬁﬁﬁer BIYEE_4
perfl U@riioalolﬁyli phdde 'se%aa%iloﬂ- to Qpardic the VQatlle orkani®compoudERom waser Zintoteproeas borR7
is the sane or different; when qis 2 or 3 then each R8 is the sane or

di fferent; *Wemﬁﬁf’éﬁﬁﬁﬁﬂuﬁ%al |y acceptable esters thereof. [00178] In one
enbodi rrent it is preferred that R6 is H [00179] In another aspect, it is
preferred tHgtcomseying prstiery |16 gp twrpRAred Po@1BOFMYlptnessectien R&r Tht @‘F‘@P?eeﬁg tat

RS is propyaylmudiR8i8hlasdure Q@&taﬁﬁﬂ'@&&% léJel lnsthfp(f&ift gérﬁ 86l ab NdtinfoduSe thechaRicdlhi S
aspect, |t|s preferred that R7 is C . When is 1, it is
preferred tanengy RYIO ihs materiahe® f@@h@tem@%fﬁf@h Of[“1’3918S‘]mﬂqb}n%ggfh@cma@ﬁ@&sm}op is
pref er red t{@%fm nQe aby 0 nal bndboft tgﬁg&ﬁﬁ’luaﬁorp&eﬁ'@ﬁ{afegiaf ahay2blY designed to
per f | uoroal Is a tri uororret yl group I n anot her "aspect,
it is pref en¢ledj> fbfm@mqielksea@mgIontllrcbﬁh@gehbleﬁtﬁ rPdipfeT, diiiqs of élepl'a@ﬁerred t hat each
R8 is selected fromF, d, cyano, trifluoronethyl, and neth [ 00186] When
qis 2, it Hxemplebbthrogting Hemenae Reiabbsyiindrsat fiavepats Oﬁhéievéfoﬁhm@ﬁﬁqson and
the other is at the neta position. [00187] Wien q is 2, in one enbodi nent,
it is preferred that each R8 is . In another enbodinent,it is preferred
that each R8 is selected fromcyano and trifluoronethyl, and it is
particularly preferred that a first R3 is p-cyano and the second R8 is
mtrifluoronethyl.



[00188] A particularly preferred pharnmaceutically acceptable ester is the
phosphate ester. [00189] A particularly preferred pharmaceutically

accept ablwoestoa31828 t he hem - succi nate ester. [00190] APparmpr2eiosaory
preferred pharmaceutically acceptable ester is the valinate ester. [00191]
In a another further aspect the present-ihvention provides a conpound of
the invention of Formula (M1): (VI |I) wherein Xis OR5is H, CpC 6

al kyl , C3- Che alpkieniph of kicalidg EIGmaxltk)bhytbr dxﬁaohdtabiawhMcﬂ)lnnhg/acbumuiamb@tohﬁut ed
or substituted with ano, one or

ester or dB’iﬁ? fhi Wa‘f Flagents gpe %Ye’&a‘?%%iigfﬁﬂc‘?d %ﬁag}p?es Or]idm;e)ade era Bflb%( OH)
2, (=0 - ( Gtadhg blocks2WHhich (ﬂfay-b%e@r%éi\"ﬁ)lﬁg &Itﬂﬂﬂe fIighted fdnlwardRBa(CkWSrd or neutral

i ndependent ly selected fromH andm%%dﬂ CLEI% R7a i cyano,
1-C4 al kyl coiWpyiBhKragding blocks, singls o ¢ ighted pset W’ﬂ??e%ieW'tt%WB EORFS e
hal 0; REb infnhalifoth GHARO ele@Ents blisteApia & ¥ild, sivMl, @Bun@yr BipR ﬂlgll&ktba:fcédtm gigesor
substituted wi.th halo; each R 8a, and R 8b is independentl

cyano, CpClhe kpeRjing clemens Ry WhPErMbied inpng corARpHORion Hheeyrest ¢ }i’ég%%ﬁtP‘f gty
one or m)r & PRiRar Bfﬁl&% dcheSScolhi@Alol8Rg or GYMAR: MG Qbewblifu@er, and 2 .
[00192] In a particular aspect R6c is selected fromH and C 1-C4 al kyl .

[ 00193] I n sy pakitak GitliinB SRBGE cggﬁrls'e§ois@{c>eﬁ)t1§gacf1ﬁ§lﬂbéﬂs offtdtifes RAInGNBBO2
[00194] In a particular aspect Rra is CpC 4 alk [00195] In a partl cul ar
aspect R7abpk copGyimgayneyf kn@émeteie@mfeaomlxewne a HEPRING A$HL t([@éib@/%f ePpty
particypar oP&Peﬁ&%ier@rﬁs Lsh g;ggves Lﬂg%%ggﬂghw a particular aspect R7b is

sel ected from cyano, | kyl, which nay b e unsubstituted or
substitute oN&s Qf abm{? 4 HOAOBh: ik RS Letbar WASRORI peach PR 8a,
and R 8b |§C%ﬂ gpde?%agﬁ e gle, cyano ngOp al kyl; whi ch %ay e
unsubst i tub@ﬂlyomsceuswﬂsmhstae@hlhyfrm volptilpwepdvaio. [00199] In a parti cuI ar
aspect R6c is H. [00200] In a particular aspect Réa is H. [00201{«3 In a
particul ar Fas pbcdtarReallqrsext?(l@)rf( Grpading ¢leoan]ikd woth gared wlleuraraspediersrsith s
met hyl or et h¥es E f;lefgnl,élat her particul ar aspect R5 is propynyl.
[00204] In 5 parafll ct pi is 0. [00205] In a particul ar aspect
R7a s 3 Q7L &y
furt herg]pa elne({ﬁ arheaesX rellclﬁr unV\l}nerecgarh&a a%rrg%%) ﬁ%gin%sétéﬁml?% eg by hal chgn
t he hal OgelacdumuFatmg kantxaasf whetrétefrthqaanm:teculoa}y 1w$¢¢éd:>v cbl’rsemswbsitcpnama@@ AIt}qy¢al
group is a tr oronet hyl .grou . art| | a

Bob T sl abpher o PRREERE freo SO e AR pite S Rp PR G, B RBRTER AP, 5IE,
R8c is sel gedfesbly saoms, d cyano and nitro [00209] In a particular aspect
R8a is H [00210] In a particular aspect R8b and R8c are C . In another
enbodi ment ,ThR&dst adadmﬁia@ngageetlcsaeioaemﬁbaﬂy desigiydnofoand produfd plog ainbe hgﬂe; ofathd i n

apartl%ulare odi R8c is ¢ noadthe lagelstrlf{\/:ﬁq ;f th
[ 00211 20pr GHEHFE G RSB o P TV T O AR (e BE G AT g from the
4-12, 5-Di O&Qn\érﬁquseémymehrw&h)e Scieili dopheny ko mhedazok iselition | 22yih} -rékeated

cle ranc]es Are g

trifluoronmethylb enzaonitrile;

4-1 2, 5- Di ox¥evsgvipatechi bripgrrasy =)easifin fign - frsdlayineebraigereieprtied fiyid 5.0
trifluor Omﬁwbﬁlcﬁﬁmhtt%kﬁly has a orumbl appearance.

4-[2, 5- Di oxo-4- (I -'hydr oxyet hyl ) - F 4-phenyl i m dazolidin-1-yl]-2-

trifl uorometpydubeteRg@ 1 {ybf‘eally comprlses means to allow the product to exit the extruder and
4-[2,5-Di oxo-4-(4-fluoro henyl )-4- hydroxymeth% )-3-net hyl i m dazol i di n-1 -yl
]-2- t r25F | Wik ¥ ﬁyq elerg: }ymrc@c}uﬂ grocessing equipment xamples of s111table product processing
4-[4-(4-Chl g%gﬂ@.%%{mde@ cémﬁh&?&‘ﬂs 4r HM%@&&%Y&E&EGNAIS Qﬁ@‘ﬁhtl@y hh@hlﬂﬁﬁ@tér%bﬂ%‘tizmgl ) -
2- trifluor thyl'b enzonitrile

4-[ 2, 5- Di oxeeads; (ngeahy ﬁ)@rcg@ﬁeﬁymgtmq: iﬁcycfp@)yWW with teeth and holes; turbulators which
3-(2- proloy ) ld i 1ol ﬁ'ifleé?é £ Pyolabet Qkd Frbh&he outside ©
4-[4-(3- r%[ Oﬂehfﬂeegk%g qgl%allergxwol 1%83? rotxyrret - g %nll;gm darzol |e (l)uns-lle- §I ) -
2- trifl uortbenmsidy lob therez bedet. ranfl evhe(ely 2 rotating km ms1de the cylmder cuts the product info
4-12, 5 35 Bk 54E0 vhtandnl cadses th
triflucr n&ﬁr‘g‘:e? (6'};%% gxgﬁelx n%%&%}iy :Jit)t nq%tlegé/ !)f tﬂe %Q%'&&J mrgﬁyz rotatidnl cafrses the
4-[2,5-Di O)@ttdag(ab‘tyﬁlr wmylmtefeydb)y Bap;étetiWheMWpﬂkmgWﬁhrtwdas:mw ainetafing |singR-screw
trifl uororret % £&nzg |trt| l.e ¥

4-[ 2, 5- Di X8 3BT AV f"’hg}lgFSXyrret hyl ) - 4- phenyl i mi dazolidin-1-yl]-2-trifluo
romet hyl be Omt“t]lh chan thermal, stress e prodyct, i referre adiment of the
4-[4-(4-Cya oﬁﬂeﬁy?nﬁe%’&fﬁo%k%é%xy%{}hﬁ ‘%‘r?e'tlhﬁlmcfja ehsdgat }l

- trifl uor ofeikiyl the erdoniptdekdsiig equipment is combined with cooling means.

4-[ 4- (3- Cyanophenyl ) - 2, 5- di oxo- 4- hydr oxynet hyl - 3-net hyl i m dazolidin-1-yl)-2
- trifluoronethylb enzonltrlle

4-1 2, 5- Di ox0- 4- hydr oxynet hyl - 3-net hyl - 4- (3-tri fl uoronet hyl phenyl )i m dazolid
in-I-yI) 2- tr|fluororrethylb enzonltrlle o o



rifluoronethylb enzonitrile;
3- Cyanonet hyl - 2, 5- di oxo- 4- ( hydr oxynet hyl ) - 4- phenyl i m dazolidin-1-yl]-2-
f | uor owetznyoldz12azonitril e; PCT/EP2009/062073

tri
4
tri
4-[ 2, 5- Di ox0- 4- (hydr oxymet hyl ) - 4- phenyl - 3- (| - propynyl )i m dazolidin-I-yl]-2-
trifluoronmethylb enzonitrile; -13-

4-[ 2, 5- Di ox0- 4- hydr oxynet hyl - 4- phenyl i m dazolidin-l-yl]-2-trifl uoronethyl be
nzoni tril eThe cooling means comprises any means that allow the removal of heat from the _produc’c.
otz pugﬁg%g@ggg{jgx Rt I 2oL Mhbartit STRS MWRRSI ! (Bhcka0d Lilidotey ) -
4-[ 4- ( 2- Chivivedpbenyhl) cahvBydd GXB-cdnyiveoxly o®iliny, viBratied biyib conveyer with cooled
"mdazolidin-l-yl)-2- trifluoropethylb enzonitrile; i

[I - (4- CyanGomiad F‘P‘%ﬁ‘:% Pﬂwwebwgﬁﬁ?%’?%{"sﬁﬁi" %Blgebﬁi?e“?ﬂw?mﬂ"ﬂh%‘)ﬂ%?ﬂ PRSI i di
n-4-yl ] get Ryhyidd Ry 0P ASMmBhesRhakRE of the extruder and as already mentioned underwater-
4-[1-(4-Cyano-3-trifl uoromethyl phenyl) -2, 5-di oxo- 3- net hyl - 4- phenyl i m dazol i
di n- 4- y1 | mBtEzpe Meansx GRRITTHTIY seeshs therrgolant.

(2S)-1-[1-(4-Cyano-3-trifl uoronet h%l ghenyl )-2, 5-di 0x0- 3- et hé)g 4- ptL%nlytl imd
azol i di n- 4-Thg piodest Rasy-tensprppssed BiRBpderEiabbagking prangRingr (Higle butyl rubber for
4-[1 - (4- Oyapks LlcbilbaiRy PERHLENMRNENY bl 60°@li to%Rd 3ntABAIBY & .o AryRNg@puliep@azol |
di n-4-yl ] net hoxy- 4-oxobutanoic acid; (S)-(lI

_ (4- cyano- 3¢ thed packestistedokss|or piaten Jarshismpsst hy| - 2, 5- di oxo- 4- phenyl i mi dazol i di
n-4-yl)met hyl di hydrogen pho;rhat e; . . i

(S) - 4- (101 - (1 genpeaboan3ingressirte) fges s ehipr refsard cyncgotfaiqdniyid 3. &_thy Eeding PRREAYI i m
| dazol i di ny4y; e@gaa Iz A Q%D B0 G 36del of ERAZARder | Mo @B RO TEBRLA t he
conpound ofréqtuﬁgg%gﬁn |gn°a1(l:_cor lelng tor angéeor?e of theererr%odi ﬁrents herein is
not an i sotlepingnasathp aesidenfodme 3} fwid dndhantibeliserevit spessh thepdriatepanét the exedeRul a
|, the co ' - ¥ Ldin s Innel 92441

I n one asggﬁm %r %%r%%pg%angt‘%%d%é?gégn%\r}gﬁ%?gﬁm g?z}g%lrd I(ajljl lﬁés%gégg}yﬁgln%mofmt he

enbodi ment slinesienlessdesoglifped 1i*s’, priesanl dwoteh tef Ydempdlow. rafe00 21s5§crdn sppaeé
aspect caonmpound. of t,he invention aceordifng.to,. o) f | ts
ner o ' ec TR rcrexilfont HEE Bk L aft§ ek A AR P bty RHRRELAR
aspect a cabpooid tehbduhe.2iprafenbly omalaoc 0.0t webba Bhyhenexiofunt dvel eimvodh fredt s

herei n described, is solvate. .[002 I n,Qne. aspec conpound o he
venti on St HirRs ST oMb e wleraigs 3P iehr s et dlpdd e
sol vat e of paysanpirpatty sfohd kyhtidic epdbadprodiwabdntdita2ih Juilhi dnd tsprcdef vahgks of
groups for each enmbodi ment have_.gengrally been |isted above separat el a
conpound of RHENE XUEHE CHRPTURET GHEE 1BTE PIHRCRRT: PRV EE) P PP 18 £R m@%o‘:&ﬁ;?ﬁnt
i Nt he 23bovetefrinEA Rone A6V theast 191sBRE ifid] Bileaimepsesent ed herein, is
sel ected fromone or nore of particular nenbers or groups designated
respecti vely,onf Qmb8&GRNVEN indheentidh eeed:@fBer & MipSratdvant Fen rhts dfrd endedod,o
i nclude all conbinations of such enbodinents within its scope. [00219] The
present i nPEHeRYN ob? B\ WEKlpgame e hetr a conpound of the invention as
defi ned above in the prophylaxis or treatnent of cachexia. F?HARMACEULI?CAL
COVPCS! TI ONEsprahp 2y degpss e anicsyerica §1ap he 298¢ By headrlision gt ¢ BR80T thehis
invention igntxRicRley wf Bl 881801 dorhfbuhie EVT Mh&dh Be BhigpiRegME eRbe added
conposi tion. Such conpositions can _be prepared in a manner wel| known in
the phadmacaywhesain thy extader winihe pddition in oag 8t meys @caEiajiag ssHpSUHBreferred. In a
General |y, i i L ] L B kfn@ating sections except
phar maceut ingoatl~ ?%&g%?grg%d&%é}gﬁgﬁféﬁ 1@&_‘.}%@ fgr%}%%ﬁ?% gl?‘eﬁr%{e&ég%:ﬁ%glu%d gact ual l'y P
admi ni st er gbk Waktlone@§)pi cal | y be determ ned by a physician, in the Iight of
t he rel evant circunstances, including the condition to be treated, the
chosen routSaitalfle stipping sgentatareoyubstarises Rattasainei enibo iahdatedivinaingpied dgid Lhandiye,
wei ght, an I ndi Vi i rity of the
g*fnﬁ‘%&%ﬁfﬁ%‘?&?? v bééhsgi}r«éﬁééea‘?é%aﬂ Nbo nb{'R 156¢E

patient's tons ceutical conpositions of this
nventign SRS AW HcShRRATh, e VAl ol b SipdiflCdudiddeh A 8l virtually
rectal,” transder mal, subcutaneous, |ntra-articular, Pt venous,

i nt r amuscul mef reagrvdthi thd payas atontdDedemthe neheand tdnecritnated Adald L) awle tsfprefdikt Wer y,
t he conpounds, gf the. invention.are preferahl [ r

i ectabl e 570k ATBEBARET e Rl FRik. M, HordRe B vaer or 5
for transdenixake atiit nistmatiboed. supO0222 |[Thd hmowom esippingngerft aray dedl.0001 to 10,
adm ni stration can take the formof bulk liquid solutions or suspensions,
or bul k powders. Mdire comonly, however, the conpositions are presented in
unit dosage fornms to facilitate accurate dosing. The term"unit dosage
forms" refers to physically discrete units suitable as unitary dosages for
human subj ects and ot her mamral s, each unit containing a predeterm ned
gquantity of active material calculated to produce the desired therapeutic

o a S -, = - N .



[ 00225] Transdermal conpositions are typically formul ated as a topical

oi ntment or creamcontaining the active ingredient(s), generally in an
anount r awmgi2og/dig2m about 0. 01 to about 20% by wei ght, pcefEPe@9loy2073 om
about 0.1 to about 20% by weight, preferably fromabout 0.1 to about 10% by
wei ght, and nore preferably from about 0l%6-to about 15% by wei ght. Wen
formul ated as an ointnent, the active ingredients will typically be

conbi ned whpiefershilyt DO01 & pand o pefeaablyadweab & whitiSigis@al en dientment ofhs @olymer

Al ternatively, the active Hn redients may be fornmulated in a creamwth,

f or exanplB“éWﬁB'?mF iR BYEPERh base. Such transdermal fornul ations are
wel | -known_j n.the, ar nd general Ly.include, additional ingredients to
enhance t hgl‘%lé"rvﬁ‘étfonp%ﬁg rrrﬁgfeéﬁoc?f é%’fcﬁbsiu}t‘#g tooFCCPWBE%‘CW PEE RS BR S B
the forml aive@fn. Pekefs @t ikRaieh difoansdniaeRl - tondutbaplionss ad | ngredi ents
are included within the scope of this invention. [00226] The conpounds of
the inventison Caie @nShtraengachil ddipticii@d hbitera 2} manadeintaliondei €8egassing vessel
Accordingly, transdermal adninistration can be acga | i shed, usi ng..a patch
either of the rEQetRRsTY thi bosgmdud &g yHEe (‘g)rlgg’fcoﬁl%f‘:?%"“ﬁgﬁ? Hmp
variety. [00227}1 g aboy@nHdeIahd BEMssHRMRONE M)Sis fikcoamatitatioadminitsitssabhe,
injectable or topically adm nistrable conpositions are nerely
represent ati ve. V@°Heeidtbrial s as wel | as processing techni ques and the
like are set forth in Part 8 of Remi ngton's Pharmaceutical Sciences, 17th
edition, 1985, ReCheamgish} nFomswpisrien EdShe RUmpih &) e sAncgniraiie gpit prd a

i ncorpgpat ed hegehife BYint @ RHEAGCRndePA428] The conpounds of the invention
can al so be admnistered in sustained rel ease forns or from sustained

rel ease dryg deljy efudsy §4i€ WBmpdileSClehP lh®Teding’ RRKCEEN AL | hBuRy Headstigd
rel ease materials can be found in Rem ngton's Pharmaceutical Sciences.
[00229] The f ol besibm@lPopreupcatinviatitex saeitre £0) |and onp sudetr Spfws@RL drhordy the
phar maceuti cal - cQRESIcbhOns «Lhiah (1ERNrE RIBRAK Bhel R oRCLAN AANGS Whidiichi 2

i nvention. The present I nvéntion, however, 'I1s not limted to the follow ng
phar maceut i cal eawpoigct(idbhs. Formul ation 1 - Tablets [00230] A conpound of
the invention may be adm xed as a dry powder with a dry gelatin binder in
an apprdxi fattee toRexiedfghtis raentgon Mentenor “iampomunihtiond ginelsilesnvistce air atndirgehy
be added as_a l.ubricant..The mxture is for ' 40- .
(80760 g o7 et ek s Tototis by B A B bt IR HEPLR PR,
Capsul es [ 00234 Anconmpouiaionf flulter iimbelas itlenoprey the tmtvder ek astsaordnganponder
with a starch di.luen 1%p an aggroxinate 131 wei ght ratio. The m xture may
be filled FRTE"D mﬂél LUl 85™ES 8T ¥ %act i ve conpound per capsul e).
Formul ation 3,- Li,quid [00232 .conmpound. o e.invention (.12 be
i xed. w oot Rt SERE RO RRBRAR k1t CaPlch P Bt P elihan R

m Xt ur @0 mayuibelebdcoRd &6, thpasseplitthscatghtha dNecessl@comil il inséeive coapdsitghen
m xed with a previous%y made olgtiog 0 nicrocrgstalIine.c%]lulose an

sodi um car BEXSHELHYPL AP RNEE t 19188, 2 SR VFHS Vit &R0 SHli i B ETEBA e ( 10
nmg), flavon,re@Rtnd hiOtordiBindid htiagd 6Vint hinViireder Rl cadigl@dndvvidNexSitutldrr deBgsing
Sufficient water, may then be added with gtirri g. SuﬁLicient t e a%gg%gen
added to pﬁ%ﬁ%haémﬁé‘f’%fm\ya‘%%‘fm36‘?:1?9 EJt PSR SPE o902 YPEBIoL: ‘{ A

conpound Ofynd hevdpB¥ietd 0N 1 ABhdDE. BEM*E deAtufitifl YedtOWAeR Mt tdD Refibptingethat i n
bi nder in an approximate 1:2 weight ratio. A m_nor anpun magnesi um

t of i
st ear at?é | som@yiag sessions | @y andalft B amheouHek sastien 2% paAEan thihst B exbedsT Mgt
tablets (1994300, isaf2 @&lfder sonpound) in a tablet press. Formulation 5 -
I njection [00234] A conpound of the invention may be di ssol ved or suspended
in a buffergdesierihl exS@lel NGt CLIAREE RHUE Ahtse TREI MMkO vhiGOREE PhiiAdean
of approximately 5 ng/nL. Fornulation 6 - Topi cal [OOZSSI_StearyI al cohol
(250 g) andnevhietie tsertrodent nenfeERBON glosmprpxipety e fhederding nobd of the metleserticRen

a mxture of g &ﬁ%@%@sﬁa%ﬁz%tq-léﬁ'a\ﬁﬁﬂltoilgf‘a&iﬁge% HEsdpppar aben (0.25 g),

pr opyl par aben ?0. g), sodiumlauryl sulfate (10 'g), and propyl ene gl ycol
(120 g)pdi i ( . ‘ i ng
mixt ur 01 's TSP ELe! DT R £ (R TR BEe R AN 1 DR ER K 26
present i nweavengers like| ESBEs(epaxidizdaby berndalx.claatiar dike ortpom mteraighi aaHoxidrin ande
the activity of, th ogen .. pt.or S . e e i
the treatmift ey SRR, et FURCEr hiBar IEHRETERHEA5 RS, Phylth® e
di scussed in further detail below It will be appreciated by a person of

skill in the art that the activity of a conmpound of the invention as an
ant agoni st (conplete or partial) or agonist (conplete or partial)
represents a continuous spectrum Therefore, whilst some conpounds wll be

clearly agonists or clearly antagonists, sone conpounds wi |l exhibit both
agoni stic and antagoni stic activity. These conpounds with m xed activities

. B o, . - - Y



one aspect, the present invention provides a conpound of the invention for
use in nedicine. [00239] In one enbodi nent, the present invention provides
a conpoursoabiwdes2snventi on for use in the prevention amrdimpr2ameetonent of
age-rel ated di seases including, but not limted to sarcopenia, conditions
of cachexia and nuscle | oss induced by diseases including, but not limted
to, cancer and AIDS, or induced by thermal burns or long term

i mobi | | sabighydardolbanre mddity aletitatidess diks dsgansuucly 1 @ sands | BHp cimosis s mercapto-

reduction in Lihidp and .sexual. dysfunction, or anema. In a particular
aspect of ltbf’ﬁzgmg?‘?t? &icﬁﬁﬂ???‘(ﬁg}b‘ﬁ%%‘{fﬁﬁﬁ%ef the invention is an agonist or
m xed agoni st/ antagqnj st of the AR .[00240],.ln a furt enbodi nen t he
present i n\}‘bﬂﬁlf)‘harpﬁﬁl?%’@g f&bbﬁﬁtéﬁ%&“’% ‘?"ﬁbg‘jﬁdﬁgﬁf’ eaﬁu?/o@rs{ 5 & PEhERSH isg so
age-r el at edefi SEESED)] MO b Fophr REkiuRGHeakdteThidel0600 t6 Arpipeaiaatioxddndi(phrons

of cachexia and nuscl e | oss i.nduced by djseases including, but not l.imted
to, canéer PARUPHA| fwgsifegcm@eaﬁathj GHATE f&i.’%‘g{é%e‘%e,lg'%éﬂh‘ﬁsa affles 8% obpplitdle
0St eopor 0Sigspch&HUEH ih8 BppiRatidnlif 6@ RSB WYAldubtysS. et bOlordits.anenm a, sai d
met hod conprising adm nistering to a subject in need thereof a

t her apeut i @alah Yit@hdiRe bl ¥edamEN R thAf adit RPN DleadytR AdMGRB tHeTIDF or, as far
phar maceuti cal conposition of the Invention. In a particular aspect of this
enbodi ment 25 tEvarg dape teeather vithiae pHORIAL f5AL i s agoni st or mi xed

agoni st/ ant agoni st of the AR or the pharmaceutical caonposition_ c ri ses an
agoni st or Iperiersdormbodiment algiaiiaentim Yiea)AR refeeieD 4 1995 ?PCBﬂ%reféF?ggB‘?%ﬂ ,
the pragent,OVARLARMRON Hestif GOFRPUNHaOhe kA8 dBMGHohQplioh tdi1pRdhd hbe
prevention and/or treatment of androgen-dependent tunors, such as prostate
cancer or lgysertptessied H ogn significentlyurdicedidyscletcanidr apriaonpasgateremtimizgtion for
conmpound of._. Lhe | al C quicTetelnl : lBnefiddl thber
enbodi nent ,ea%hh(%n%é&\gg@r?t ﬁﬁth\?\gﬁ?# Sﬁﬁ%ﬂr ovi cfzés) lgfprr%%?ﬁ%@&gf Ll? g%ﬁ%#%r?’? and/ or

pr event i on robeciinenogEn otwpemitette ungsirssiiessuch as prostate cancer or

hyper pl asia, said nmethod conprising adm nistering to a subject in need

t hereof a tdremxapelatof dad ¢ngbodinfcat tsishewmimdift 4.dAG o dompouriber dlow dhart ard/eYiehlen
or phar,gaceut.i. cal ..c [ i i : ri . Gl o0f
R R R e G A

t he phar maceuthtcadr wnitrwpidss pingn | .cofier ¢amesitrater amt eqyamissi hodtert Je dARSsIiOOB43]
In one aspegt the present invent) ovi de co e | i

whi on i o b syied SRR G opo TR AT e QELEF 3Ry SoER R bt Bl G 0

| - VI aboveaemberRidagdskieg KSeal 48 stmipped iwith helapour linatl Boanduspimm4 . 2Bea reheating

prevention or treatment of androgen-dependent.tunors, .such as prostate.
cancer or HYPEPPPES: T]hef“i‘jb@ﬁ ary e%trB‘?Fé “g'gﬁ%?:‘f“sf“ﬁgw%%guélﬁ(t&ﬁans\?lé} ?Cglﬂnsg}ag)l\??des
a nmet hed ofiwh cedkimtecatdd BA MdE6Bat0EnaEctandogansepesndend 15 Brad s, vagaich
as prostate cancer or_hyperpl asia,. said nethod.conprising adm nistering,to
R pobal RN S YRGS St TR NIRRT
of the invedtidormn BeaRbeHdGeckion aNYTHeMeat&f MEOLW k@Fected\h theaha\tBncentitiorisnggai d
conmpound of the invention is an androgen receptor antagonist, mhegﬁin hpe
B degiht 2 o el

KSchl i d valthesehysolsainisgy Prsnancqnpisd luid fy wieh asphe tehepied By dsaift

provi des a ,coREUAdDfediRRd MYERE I 6 LihjRRATOURN s&B6L RERENtAGORN isBize,OF
m xed agoni st/ antagoni st according to any one of Formulae I-VIIl above

wher ei 5t heviEGHD canwniaeh v Hais ibiingrde Cheneniraied Bwid 1 tisn Rigeesieh fupger as
prevention qr. fLeal.pent of age-rel ated di seases including, but not limted
to sarcopenia, conditions of cachexia and nuscle |oss induced by diseases

i ncluding, But ARkl iMpb&thehOor HRNGRMHAN theAdiRenn@fich BRNERANGhRgNnit or the

di seases, such as osteoporosis, reduction in |ibido and sexual (Tysf unction,
or anem a. dx00®46hit imy driepadpslytoftchdh phederauibprdenith o Provs BesuE WEHHBE of
treat ment MR Csdefhith SendhARANES phedChdicBPiiRYt not
limted to%égég%‘ﬁ}g% %ﬁ%gﬁgﬁrﬁrgﬁ% %P%pd(l{:igl?: ex?a ang mljscﬁia I'oss | nduced by

di seaseg, i ngl. udi t,.li.nd .cancer. . RS, . .and bane and.4i nt
di seasgsz}, gﬁn(?h rggéglgsr?%{g%%?odgibggg %‘g}g&%%f%‘% ({)}n&‘{s?lﬁ’]g% ang “Sexual dysf%ﬂ%ti on,
or aneni a, d&aices arepletred.dRempE nfjactidnpessstegrguigion devicss ubjhals tcontrpl malse like a

t hereof a therapeuti.cally effective.anpunt of a.co ' i On
accor di ng tp(fesé‘l’fg r%{ﬁgv%}/e’ GIRITRE PRSP PR ué?/ge,gu i@r&ﬁﬁgggf‘gﬁ%%%gﬁhw &(}%g ('(t;}he
i nventi on i&ifaephtdriujgesie vaesptagbe adeannidstonoballpixied, sagonnstdie/vabms. agoni st
wherein the EC50 and KScw d val ues are both bel ow 1mM [ 00247] Transder nal
doses are generally selected to provide simlar or |ower blood | evels than
are achieved using injection doses. [00248] Wen used to prevent a
sarcopeni a condition, the conpounds of this invention will be adm nistered
to a patient at risk for devel oping the condition, typically on the advice
and under the supervision of a physician, at the dosage |evels described
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bi sphophonat es (sodi um al endronate, reisedronate, ibendronate, or

zol edronic acid), teriparatide, strontiumranelate, hornone repl acenent,
(ral oxi f enepp10omlis23um or vitam n D suppl ement. [00255] PoT@mPROGNBIAS NENt, a
conmpound of the invention is co-adm nistered with another therapeutic agent
for the treatnment and/or prevention of cpgchexia; particular agents include
but are not limted to appetite stinmulants / anti enetics (for exanple but

wi thout |i m&at éﬁ%ak@\@eﬁésﬁﬁé @Rl dvRe, it Blprahyerie cannabnetifice tddkandbdvatror s,
Bet a bl ockers, anabolic agents gf or exanple but without |Iim

¢ , tatign
oxandr ol onaessiesriei | 1A &alogpias if hysed ppoBsE]ty phitg bk PREhEnd ‘ée @6%8?1% of
the inventipn.i SkifiQr AN M Sh BEREmhL Baanalher therapeutic agent for the
treat ment and/ or prevention of H'V induced cachexia; particular agents
i nclude bu il &9 ickOarBUGHERY Lo BN AT EE hR BsutdhRABGR i AT Bhe
i nhi bi tor sh QI\‘I{G Ir?érgl@@sre %)‘%nwﬁl%%‘%lwéfar F&gjr g%<arrpl{}e bg?qj\fm t hout !ui m tag{sén
Tenof ov§ r ( dgviceAbledf yessvie i3 for ¢ qnedtseied precomppist ethe se Pl BHe KESTHHEPE or s
(NNRTI s) (f,9r t. Wi.kho i 4 i —favirenz(r), Nevirapine(r),
Del avi r di nﬁe%{l‘je%%{éqp%@f%ﬁﬁg%grﬁl{% Bglrléo‘j_i’ffeggfsrg&%ggﬁf itors (for exanple but
w t hout i %“t%“%#t‘gg’ f%@&)yés?@%/ FGT derosBilOMAWEE i TensulddinRtaM & ) abddgild pRMdELT) |
Anprenavir(r), Lopinavir(r), Atazanavir(r), Fosanprenavir(r), )
Ti pranavi r (psprearDaf tlreamiess(ire) Jontreindavicei Tikd balvopesit{onois adivatahmanplly. aleetrietl
limtation_Mraviroc nfuvieti oo case. inhihi nd E@hoi
exanpl e bu nev\lnmtaﬁ%a:iﬂ/ OF %%ﬁlr?gic?lg’hﬁélc&ggg é%tlh?)véllv%gsg%@] g?'naﬂjglh%{egﬁ%gdi rre%?l,n ' a
conpound ofrctdnes, Eamfendxamplieibs made @melmially ot ferne ehywiutdmated prdvess comferl ayséaut-i ¢ agent
for the treatnent and/or prevention of congestive heart failure induced
cachexi a; pafithe thasdiagent sheiimehtichehaoing addigombpre$sirg coatdoltdeviorsas sHopopn Fig.

di ti fyrosemd t 1 d t am de).. .,b = bl i |,
Cnrvedi 1ol * S Fef e e GRS e ST R oo i P O FACL Rl A38L) ©
Zof enopri | fuidr@ksaphirdlied Bamheppredsure Quitradevide, 3, Ber pradap of kehedteds coropntiated fluid

Benazepril, or Fosinopril), angiptensin Il receptar .antagonists
(Candesart&ri’)lt,f’rllﬂ$§‘$§§,t ‘i')éf%“@ %‘?b}[%?)%%?“elcﬁmf)ﬁ e‘é?ﬁ)@di nment, a compound of

the invention is co-adm.nistered with another. therapeut.i ent. for.

L r eat mint - AnGPSIETE BYBHITEN oh e e B Bhr AR oS duec LRy,
particul ar fagephflel fphddfR sbitlon RIF Eren@trudidr Wit Bthek by AR TisnbithitirategastiCapdcapn i |
Zofenopril, Enalapril, Ram pril, Quinapril, Peri ng{)é)ri |, Lisi nop{.i |,
Benazepr i | SOBPrisEhaient Brofe Tfar VANGIOBT Bri@strramy disealionsae conpreleg dnt et line
(Candesartan), vitamn D3, or calcium associated to ph sghate.bi Elders. d
[00259] By The-aduitasr selr &8l 9R1 8oFnd Habdranglafigarrenes ofiebiear ithghs WeeaF

nor e t her apgithiered@B@AtS uh@rigudiad LeNbaphB RPblati®, thdrebysaifRtihd aala®Nfartial
regime, as wll be apparent to the skilled person. Wilst the two or nore

agent s 2fny serarasigi ionitae eyraptisiribiier aFytistnd bR "é’_]aéi?en_@fr”épolufﬁc}snﬁ*feaf"rp(iﬁ TRIEE s
not essentiyal, ., THE A0EOES I TBYDe AL, ealll, ifRndidohesent anbargyuladki enge and
at different tinmes. GENERAL SYNTHETI C PROCEDURES General [00260] The
conpounds oblatikeomparedt prevsniciathedbiipk épamesdtirawghrtbaeisitsanaVeafst abl e starting
materials using the follow ng general nethods and procedures. It will be
appr eci at edint dxamplated this enghsxdizesint sshpreindilfiedl iF ot dvys eombiriiogrrbait pogsuitable
reaction t %@%}8{ %E’ H{e%&mr{ i ent Eﬂ'hg fodsh Qﬁscoﬁftincr 16 el iddnFon §d?ijmp\f§fﬁ Ssingle-stage
pressures, etc.) are given, other Brocess condi tions can al so be used

unl ess 26t hepwiesteatst atiewdith @oprinmuim 2 eaceitotorcoidémipsines rasien ar Jaghesiigtigescl 4
particular reactants or sol.vent d, buf,su ey <Gan det.epni,ned
by one ski ISEEPF"YTHha VaRPr Eﬁe Ar;cl)uaﬁ?%ep ug%t%'zrﬁaz%??agﬁg g}ru%geglu?se : 0632_61]

Addi t i onal leyirudes unii ¢dmplieing pper extrivddr degabsiamsestiank, | vadrebp thetfeedinetpoing bhisdereied nal
protecting groups be, necessar.y to pr.event certain.functi

f r om under gt F]}?gf%ﬁ%%‘gﬁ??edﬁgarsgg%f ?Cgéns.co‘f’ ' ChoIr e e s gﬁlllljt1 §%1 %&%}r 8%%@'? LPES]
group for aopatieilaularagorniatilonaln gssatpn alsrestivh| andswisuétyathb extodediunitofughdror
protection and deprotection are e | known.in the art...ntlform&)éain Ise%ﬁon 16 B
nuner ou¥¥ prCBF‘QET&FI‘%bO é?"HliB%am RS PR B SPT P RR G F 8 TOV AT & 36

descri bed i4adTe QW v&sit @BRE 5308hd SBGwhitbbyliE Sent Pored B0t dndd SBreugash eannitglamiac
Synt hesis, Second Edition, WIley, New York,. 1991, and referenc Ci .
therein. [ 00pBY]linghe L Asnf 6§\jlﬁga‘ﬁ’e‘1’1ﬁ6ﬁ’§ eé‘fhe"fptéeegfélﬁ’f’%'ﬁxg %ﬁc?‘ff’scfgfxa?@ alé% ia{!:olst he
prepar at i one@findi&iP£ 8 QRLAINR GERRAUBAS 18ihakd haved heerb) ilst edubenainabbe.
A compound of the i'nvention may be ared from known or, conmer Ci

] _ pre al |
avai | abl e swawribesgnpatlerspeios 22ndeneallydht ErBPs grrePratesicr @ IrsrPHlebars wiy the
organi c synthesis. [00263] Al reagents are of commercial grade and are
used as received without further purification, unless otherw se stated.
Commerci al |y avai |l abl e anhydrous sol vents are used for reactions conducted
under inert atnosphere. Reagent grade solvents are used in all other cases,
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[ 00266] 1-hydroxy-2-butanone can be protected by a variety of well known
groups according to routine procedures well known by the man of skill in
the art. wonromanpBe, 2-(tert-Butyl-dinmethylsilanyl oxy) PCrmpheab20es hanone
is obtained quantitatively by m xing 1-hydroxy-2-butanone, tBDVSC, and

i mdazole in DVF (see ref 10). This internediate is then used as descri bed
inthe follow ng steps. Step 2:

4- Phenyl - Zd(fﬁfe(ﬁ&ewﬂgoﬂﬁyt)ihﬂ gag@hd 6himet &n@odﬁd@?ﬁesbrﬂeﬁﬁ@]re&aﬁa Bor@e0fated fluid

| - phenyl - 2- ( 2- pr enyl oxy) et hanone, ot assi um cyanide and 1.6 g
of ammDni UM ISEYAPBOI & 1hERE RO &3&116%160@%}1%3 otrEect hosetRy of a 50/ 50
et hanol /water m xture. The reactionmxture is diluted with wa

extract ed Wietheretapplesd ahigembodimentgs ghasincinddtut ok ﬁs‘*hﬂ)\‘)ﬁ%ﬁ@weﬁﬁf‘ﬁ Cﬁa” and

saturated @tﬂﬁ%%vé@%r% %&Jo%hgﬁneﬁpbiuihb %%ceis%@orgﬁl%QQ VR LenSiosl bb&ﬂ?}l‘%‘iﬂvf ate

and evaporated to yield the desired product (whitish yellow solid). TLC, Fr
0. 42 §hepingdastage h%celé@éftral@lé Vgt & pymi Ll%-ICMVFE“(Q@G}m)OOmB“EBg g dresyury congrol 3

( m 3H) 4d%\gce(g ile!%e'r 24 agd%%e(sﬁzx%%bpsa D %ﬁ%{egq;mhl m%poﬁr ﬁﬂe ﬁ(ﬂqmdlakﬁump&l 95,

(ddt, IH)
( MH, IVECN+) r@tgpﬁg?,mxt cmnplismg a heater 6 and an extruder umt comprising a pressure control device 7

5- Di oxo- 4- I ] A &l Y. t met
vl benzoni PN i SRR pRE Lt SRR (bIF A Mt Keliofs Wik ahe
4- phenyl - Zfe(epmgpmmyllamy)lomedaaz chd ﬁrsm@x@qﬁt dﬁg&ﬂ@ng pecBon, hedibiretha yirsa eatredst de

i s add 0Xx d

4 br omdl 2~ PFEHTROPSRCROP BN ST e SehphiohiaSeellent por 13 sqmncered o pgperipe .
hours. At ns. ihh@strdat direetioms awli tvhéreld/ thetelstredesﬁl% a”up&iaousmg@deutthrwd@fmsamm a

and extracted w et hy acet gani o i m
Sl e f FRRPLir N S Gar b G A RaY F SIS 163 36 Eila 2851, RRFBH
chr omat ogr apRy1 seved 1scj Weaetgehe Wi pisals At | IRantl 150 afOéa3h cdnmpd:tahe/aatapgdr line

acetate to provide th de5|r oduct. TLC. Fr. = 0.30 .(he et | .
et ot e ToBORY b T camtene b SGesr B Sqrpgvinggsetci J6A D BE M s
I H) 5.128 (&minatdh 'by5 a@@m{u@h’tmg b@cﬁoﬁlf&@ EQEdI&C dnkfl2D afd &Berbin thSERtiuddr. uh@ fnder

; 7.98 (m 2H); 8.14 (m I—g —691m% 414Eé1¥|_|-) Step 4 :
4 [2,5-Di oﬁ%m@%%fh%ﬂ%sef}ﬁ’ér%’rl we[ﬂélzxtb? Sﬁéﬁwsm%%? %ﬂdﬁﬂfﬁ’ 8¥S-di n-1 -yl ] -
2- trifluoromnethyl benzonitrile [00269] To a sol ution 0. ﬁ
4-[ 2, 5- di oXGud Fpmaiepiis deq psa B&edﬁéfﬁym@ﬁ%t Hyh 35 Al5eadz F?’%ﬁe aPi%Iei contains for
2-trifluor Quety hoRenz o Wi id &f andn Qelgﬁlefpeiyﬂ{er | peterBi nagathetic 3dbelanalmdF

i s added 430 ng of potassium carbonate he m xture is stirred at rt for 5

hours, evapofatds at(@l‘dbfsfﬂésébef and fiera 0 i YhvRareptilg Aemesuness & RGN A SRVEY |
acet at gy T%?%Ed}ge@lpb vlzﬂé/reghéré\byqﬁé ﬁgreméﬁfong@%ﬁ)%hé{ﬂ@ a'il‘dluiy% &) tof106 tp%fﬁﬁblf;‘@@'

evapor at ed e crude product Cg}%.ll’lfl ed by chronmat ography over silica gel
whi | e el ut itngPOmmofnbe B! maps ofilidel iyl in apeefiared cmbsdimed o oAl e phenon-

?EE)ICIr g;i pr gfg%f;}e (popngh)préz é;aglég égr&hﬁ(t%%%bgpz?{jer%%él lpre@qud I-gl h%lo?lgfg;’!%bbgr I-Q%WRO
(d, _ | H); 5.932w06 volatp; organ&7 cqnaipitinds| H) parfic 8@ f(m)iV@H) and7{r49 0(-‘mtc' 219-I)WM)7'~V912r (d,
:\/E)d\H;g S'([)g gierelbﬂhe a?oremen(tlg}xed c'dpnpon% add &ﬁo 93 tJ 1(;0 v;]ft"/r%ﬂ)le tOéﬁYll’laSS(OWUId F.
gm[atzh)S/l eﬁ’?rf tldoqlqﬁ%ﬁﬂ %i‘ fihudge%s tgl %&Qg&%é'h&%’gﬁéﬁé éo%prdﬁ*cfswt&ch%—e&{ f-ofb|euor
4-[2,5- dl oxm&eﬂm Hydrtaidh-catead id order [ Det the desired product specifications.
propenyl oxy) met hyl Ji m dazolidin-l-yl]-2-trifluoromethyl benzonitrile in 40
mL of di chIRn;ﬁﬁmi‘bamaeﬂesﬂlﬁdeadnﬁmmamf 1t isi debitabeob dowerehdivatet byt irf order to
conplex in .10 ni_ di chl mxture is stirred at rt for 3
hours and dﬁ’ﬁ’foé(‘dthler‘?fo@esé “Qﬁtrﬁﬁpﬁctté%ﬁs ed’urédﬁ%nsgm 'Um bi car bonat e sol ut i on and
extracted acet ied o u
Ul fate. f i VeGP TR A R EPaa e GatE R RuRIAR SRR LA
chr omatygr aphyhiexarin s Jldvgﬁagﬁhs wh Byq:rgiauhg g ﬂmidmn7ao¢r3&smcptﬁan\eﬁmymydphmc
acetate m xture to provi Gf the desired product. . = 116(%) 0C. TLg.' F&/:
0. 33 (hept SREPSEHY PRdAEE3ATY YT SO 3F™49 fk\\ﬁ%f@d@%ﬂ? S BRF 1°8;VOSHYe POy e
), 25 b b AL o SO b s 4
m m n anpl es
4-12,5-Di ox@‘@{%ﬁ?ﬁ@bl@?ﬁﬁ@dﬁf’% met hyl - 4- phenyl i mi dazolidin-1-yl]-2-
trifluoromethyl-benzonitrile (Method B) Step | : Mt hyl
2- met hyl ami no- 2- phenyl acetate [00271] 6.63 nmL of thionyl chloride are
slowy added to a solution of 1.5 g of 2-methylam no-2- phenylacetic acid
in 100 nL of methanol. The m xture is heterogenous and becones linpid after
two hours stirring. The mxture is stirred for 48 h at rt then the sol vent
|s ~evapor at ed to dryness The cr ude pr oduct |s d| I ut ed with an aqueous

o o, o T 1 .. ——y o



LCMS @ (rt = 2.91mn, apolar nethod): not ionizable Step 3:

4-[ 2, 5- Di ox0-4- (| -hydroxypropyl)-3-net hyl -4-phenyli mdazolidin-l-yl]-2-trif
| uor oret hwbhkerziemé2Bri | e [ 00273] To a solution of 200 nyPafi/EP2009/062073

4-[ 2, 5-di oxo- 3- net hyl - 4- phenyl i m dazolidin-|-yl]-2-
trifluoromethylbenzonitrile in 4 nmL of aphydrous THF cooled to -78Cis
added slowy 0.64 nL of lithiumbis(trinmethylsilyl)amde 20%in hexane. The

sol uti on ﬁ%%f%eeﬁlﬁé %eQﬁﬂi\é@}debﬁ iMdedalt e |p§: Wdshink @it dmprié@@af 10dst 4 Cepaiating
Then 121 propanal dehyde are sl owy added, the sol ution becog%?%&g

red. The additi eppatsfusdPot Wesrebyzhe fid 4 }:srr@ﬁs%h‘éﬂﬂaéfﬁ%@ qbEAHr YrEatt

di scol oration of, rwgmmgmﬁg noT Wi HbHIRr 4R BabilcRenRloompdBEs &idran3uditud
and the reaction I's at an aqueous sol ution of anmmoni um
chl oride. The npbasmr(é’l’)l @Hmﬁmwﬂataﬂm waﬁqd apch dydgRitlin sopPRYads. j28d aiereRy 1Y
wi th ethyl acet b yabah Bod

and dri gd over 8 glﬁggﬁa‘é% sgng rgt‘?ﬁ?{ﬁé}% “%}%592%%%? at edE ‘I:[H{U%Bar &
product is puri fidetrtyr ahdm&eﬂtmlgfazpﬂdywlmebyl dtilesst gadartvili the agleges PJ&SW@"H i9/1
to 0/1 heptane/ dic 99/1 to 95/5

di chl or onet han/ &tHyF (Nr?rﬁeese %%%ﬁgépﬁ#ﬁﬁﬂ???;d two di astereoners: isoner A
and isoner B. [00274] Anal ytical data for isoner A. TLC. Fr = 0.45

(di chl oronet hane/ et hyl ether 9/1) d 1H NVR (CDCI 3) : 1.19 (t, 3H);

1.48-1.63 S- « » 4,00 s ater-
7 46-7. 62 é’;ﬂhe g%igtéxt .?f 8? 1(18611%})1{1_696 tef% ély%aghq {gdmpét%% ?e Z)Qe %1&? ) am}al%))_‘u/ t
3. 47 min): s&ﬁﬁc vbMtEl’dﬁ@lﬂB@lvlﬂaﬁlle cbﬁ@&ﬂiﬂi Faablgt irchide @Ita:trgnfccﬁaltst smsimrpasicuilatc
Fr = 0.36 (di th / et t 1 ’or
3|r_|) © 1. 42- c?sl X gg caln%sisa%gp}%/egyflgr & ofymgﬁize)tlgn G%F%on%%i\g%gmzjsa%@ iloh
7.39-7.55 (fRer Bansitiod midfal {alks of ﬁé)ldes&eﬁﬁmgdnorﬂ t)ggeButibb refastjond hf)d ﬂeﬁ]\‘BIZﬁféCRS

46 mn): 358- (M CH3CH2CHOH) - Exanples 4 & 5:

.[

[

i

r

- Di oxBRedtplbdy-ehipodiansite bhytdp prdayme hipktrdedabanyigtues 80z 00 i - | -yl ] - 2-
or oret hyllj benzonitril e AA[ 00276]
- Di 030vey bdsidwad eRenyi@irh ¥mbodmer toll e pe-phading| stepiidswoh iidFig- 8.-Iy Ist]ap Bre-a)

oromethylbenzonitrile is obt a gdpop)ymelflse{tri] sttor;lg vgf’ip]% c%{ngg)igl% and a?leas%ed

6
2,5
riflu
2,5
flu
exdfpl 419 Agroptagiing 4t l¢agt ?erWPzYO
5- di 0X0-3z RPE:BMiHiAcdMROYd IsMiAaEetd B the kepptaling appakahisumm @ﬂratehy Isbhemzdwmithr i |
e by using acetal dehyde instead of propional dehyde. The cr rodu%é 11h
purified byvasir Gpen BEIEOTIR BACSTY Preapie et pad &1 eeoRs Rﬁaste OlFtSm ©

hept ane/ di Al QI ONEBLNANR QAin¥lddl Forh ARNscBSHhtingt Hp@aluS 26iaah |f@{}ﬁf7'&§ehad§/fﬁﬁchﬂ the
ether mxture, to afford two di astereoners: isoner C And isoner D,

Anal yti cal ad@ﬂoas phose 2o pelpastpartialig:rermpved frgmgbe yegiatiePaahahey Bidh 1 werit

3.
4-
t
4-
t
f
[

r
0
2

ether/ é{)(%o 1) d 1HNWR (CDA 3) : 1.42 (d, 3H); 3.26 (s, 3H);

5035 7.47-7.60 (m 5H); 7.93 (d, IH; 799(d IH); 8.12 (s,
| LCIVS e 3P B I ) cehafedlukOA
|s|j%rrer D 1{% PE?" gg@%@?&ﬁgﬁl opﬁorret hane ei% %@Oﬁgégﬁ]er?‘rl\llﬁm gfgé; 10/0.1) d
1H NWVR ( CD@oﬁtﬁmmglatzllﬂas( dne 8pf)-yol@ild polysrer, 3H)leasyorggvaiati c@m)oupﬂ)and 7t kpstyonsg
g\[sns 5|(_|)I\/I- 1110 I%)(l_glgrpul%d Q%fe(ddtt) t%—%néxngg ;e@tiérFBO L)ﬂhel-s%tmg%paraﬁs §é‘ \Qﬂxm it

5- Di 0x0- 4- fdquippaiphiginy Injxed 3D yatt pasyesetirbygh-1Be srprhijld wilbidd bld aletling gacfion where

trlfluo enzom r|Ie I\/Ethod

| - (4- F| or OE‘?‘I%‘H&“? Sefa]ﬁ‘ rmotg)( §1/ 1, fqUieous bl %}&?fg@iﬁl‘%gamc ?hase 28, whereby the separation is
2-brono-1 - (s&pyﬁdm@rt@phmylofat dfoamme39anobaﬁt efgthefaqeods phasé G niatremeved B npitheof
Et hanol /VWater are irradi for r
After filtrSgPygnesner of’rS “llcgé‘jr Yge e’f gﬁ%\{yd Ots%dlrs""#iﬁqgflt a%% %W%e%éﬁ%gg? P
product | S fr&phateed ahy refcydléd’ \&5 ihe Iﬂecd‘cﬂszNWReG@bBﬁBelBﬁt)on of dec8ulfton pRidp 36 Hadk2
(m IH ; oni,z

Step 2: 1&"°Fﬁg‘66‘?‘61ﬁﬁéﬁ%ﬂ°5l 39 ?Ee Bé%maﬁ“@ 16:3) 1&{?{3%"8%@“? 66@%‘6‘1“'\@ e S“bs?&“egp
|- (4- flwr B&@é/ic);oram Ssepeygtoanomad ebt ained in Step 1, 10 nL of allyl
brom de an 9 4 g of Sq 4 are m xed together under argon atnosphere. 6.2

g O Ag20 ar @eRie dnd YoaRQEd: P8 pleOlashin® sBp is Hohdichl, blitiicd miasdasdry.Ir letbs3o bollt:t
rt, diluted with ethyl ether, f

i.ltered and the solve Is eva ted.. The
crude produdd qogleﬁsaFhefdr%etwndcwfﬁé}%esgmwaw&e 9 nl@&h GBllca‘\kﬁr ”g s & HhOrRY
with 90/1 Oregﬁgﬁfc@'%ﬁ{egt @ﬁ'ltalﬁ@%ﬁﬁﬁcfﬂéi éﬂ%déﬂggée(sm@@i@ﬁ}ucturél %ux{sﬁct&ﬂeﬁl paéknﬁg'&
(s, 2H); 5.17 (dd, IH H: 5.92 (ddt, |H; 1(1 FQ»
(m 2H) LCI\,@TUC(‘LWC! pﬁc@nwrﬁ%?xaw ﬂqu@ﬁaieétﬁqsﬁarg@,éﬁofsshaped Vanesa d vanes Wwith oies
4- (4- Fl uorophenyl ) -4-[ (2-propenyl oxy) net hyl ]i m dazol i di ne-2, 5-dione
[00281] 1.8 g of I|-(4-fluorophenyl)-2-(2-propenyl oxy) et hanone obt ai ned in
Step 2, 1.21 g of potassiumcyanide and 4.69 g of ammoni um carbonate are
heated to 55 OC for 2 hours in 50 nL of a 50/50 ethanol/vvater mxture

4 . o, e~ A ~ N - o [ ~



2/ 1 heptane/ethyl acetate. d 1H NVR (DVsO D6) : 3.62 (d, IH); 4.07 (m 2H);
4.15 (d, IH); 5.15 (d, IH); 5.22 (d, IH); 5.85 (ddt, IH); 7.30 (m 2H);
7.70 (m Wb2p1083023(d, IH); 8.10 (s, IH), 8.33(d, IH). PCVEP240R062078. 30
mn): 432- (MH) Step 5:

4-[2, 5- Di oxo-4-(4-fl uorophenyl)-3-nethyl 14: [ (2- propenyl oxy) met hyl ] i m dazol i
din-1-yl]-2- trifluoronethyl benzonitril e [ 00283] 325 ng of potassium
carbonat e g’tgfg hi@Ne1 @ thd nfdn Bovo |
4-12, 5-di 03{(;%596 g’?%%ﬁ% gﬂ‘gW 2- pr gﬁégg%}t%?%lﬁ# i mdazolidin-I-yl]
- 2- trifl udivontiet ly Mibrez Sopet HnBtBIOObQC’aPaﬁ@dbﬁl pre sf@fe?i(ampled‘i“%% BEshe @agkings mide of
DMF. The mxture iS s red r ve
evapor at ea TE A hes S i dlyefl shith fepaie T HER REARLOBHIRRGSRR

et hyl acet ables ofl'dms @mgeahpmtdsayearmgs pdrtice @f Gheenais div paths Uk pacling quarltbér“@de and

SrapoL 0 8,05 AR 51 LGB £l A PP s B

g gg Egdt pbishueric .ndferfaty) LidHYqr Jxaﬁﬂe(]ﬂ’(TFPZ HITFEB. ?ﬂye&d Jent rﬂ;’E) aaob@th@sr:fhetﬂeaozle
ni.za

5- Di 0X0- 4- F&Eqﬂ%ﬁwﬁg/ﬁ%e)@@ %@W‘B@W%ﬁ poéyvné/ enlﬂlmr)r}i1 azoPl 2:“ n-1-yl]-2-

Lfl’ I[ f2| go :’:“O gﬁ%g %rle e Flah(?c%rﬁ gﬁ(f)lo 12r§/§ TEge;P %Ef:ua[ ?szr%ea&'fl a? ieast once, preferably once.

pr openyl oxy. im ol i din-| fl uor gr benzoni

obt ai ned i rf?gﬁéiiy@ljf%e‘gm%d’é?fiﬂﬁdee&’ ° ?T?_frtlc’)efp Qé’p ar ho%n }gtﬁn%slghhé F&P
0.9 L jgf ftHrd- af)'o‘ﬁ@ﬁ@@ﬁb@%g@pmwﬂgsd&ipfﬂlﬁkBAQemﬁﬂn&% al Eaﬁdﬂsem:bn v'Bﬂmzlemo)btmﬁr,sitl s
stirred at rt for 7 hours. A& turated gégeouﬁ sodi ur’rg(lj Iﬁg ﬁinate s%c 1Iogﬂon
i s added sli&W §re oklenrompartd and ablaastoe SyARRPfc FRRONAY ! §aANTEEPayer is
dried over ﬁmiflarnr&%éaa&tﬁg abpdrdt®y B, anethay spesmRl adh aTlhﬁeICB’ZlAda&ldeaﬁbﬁuﬂﬁOUgB
purified by chromatogﬂ\ﬁ y over silica gel while eluti ng

/ et hyl acetths spargt A pigsoethBye secong where thegpjrturgscya t(a?ﬁmq ?-Ibaq“ﬁo‘ﬁ@l‘?sﬁl
|8Hg%2( g 8|0H§2F)h Lagh"\)ém O%I%tﬁg pﬁem: 2@1@\\/}167%? %&s@barftﬂld}l Cllls2 %}}_}E&'te@d)y rﬂléﬁlﬁs ot& cbBledess 39A) |
4- [ 4- (4150hIﬁop@ptfethwquswsalhaﬁec%?&IAIW%f(?‘i*?éh%%?l’arﬁml%eﬁpﬁw‘?‘ﬁ?%%ﬂ‘i‘lﬁanllmf)I ]-
2- trifl { c iof line ion o
) ST PSR MR BBty
rrpl e 6, rscmeplaﬁf;n pt@&cﬁﬁﬁn@m@ ingo the nfixibg ewHoN 3(1& “TdR oEeBiS IRBRPY |2§étlfh@ﬁ’@ﬁ%i and

d? gge (t%(? %1% Ey% ]? Ixu%l_%'c_{lc{ﬂ% @%@ec@ﬁa s%paﬂ’itlz‘g aé;ﬁi%h%:'%ér]ﬁ 2\31%(?101& rﬂSS)Fep
C2) f EX((31 4- Chlgnipphienith h r?aecéar(z:?;aﬁn mﬁepuyste@ﬂy))@hhfaﬂ@mra{flt)@%@]ﬂﬁsmﬁ’ga sdiféing pestion ol
chl or o eny%eéet ﬁSﬁIBﬁtareﬁegﬁr?fgs ?’ﬁo an a et ?ues %Sreo %2%‘ d ag( %ﬁnﬁl\% ?eﬁVBOWheseby e 08
E m ZE)D ; 4 sglgarﬁtﬁ)n lai%pcgfggw n:@edﬁls ofl &eoa1e&e2993 ddpart ¢)the &8s (pHlake 278 H)i‘eCYPieGl
55 (47 Chi or dprEhy1yioe SpBoPR8Resty P {3 STPRIRPE Traas 254 8 T T oAb ple o

the protoc %c;&iﬂaﬁéﬁﬁﬁ@h@ 46 ,ancE ieetﬂclﬁatloh giae U ngitl2the rest bbing enriched with fresh water E

1-(4-chl h I - I h | d d

Lo o B Sl BRI Y PO, e 05, AESLIGERLG ¢

5,25 (dg |rh¥xm%ds@et1c’n"@0:8 55 B4 sédﬂ)ﬁ& ,sedal"é)mo Zpﬁhﬁtﬁme Hhe ofgdnl }(Hm:e 28-|)eav18g (v

(s I H); 10.82 So%?% onlsatlo tlg to o
4-1 4- (4- Chl %ﬁwﬁwtwgzpt@rw iy Slquefte&r%%rw\’%&ww{)?ﬁ?? §5°PH H’&i‘&ﬁ B R N1

-2- trifluoLangt ﬁ)@lrpﬁmzrﬁguetoﬂhh@om@aﬁﬁd pﬂemagugng h@ PRt pealr iofubExanny eebof

step 4, reacting 1.4g of (4-chloro

pr openy| oxyhsidrapBiz spinpeunds gndsheprpyat ‘S/fl“éis%é”aﬁ%és ased dep thFesytlie wWhichypruli 9
( DVMSO D6) : ki G 3 @, 'H: 5,13 (d, 1H; 5,21
s %gb?éd{cgnta lsﬁofh‘};d%hﬁ%orﬁ%'&; ds”ﬁnjaédcﬂ NS R T ALY
; 8.41(d n ity e SuRks 9f more
4 (4- Chl I(glralo hgn&%m&& |t(§)§gw3;llrf§%lm th (Sé%%tﬂé?%)pgﬁdwlhih tr%e??eﬁyluﬁls m (I:Inz;}zol i
“1-yl]- 2thart f9°E1 Eibfr wvet iyt Yensndmmint the p@s{imczrs thwrlwgertaﬁé ﬂ]@rcatl%%qmoqf the

npl e 6, i chl or ophenyl ) - 2, 5- di oxo-

2- propen %Qn¢3ﬁ%§%ﬁ%1@%1%35:?%)?ﬁh H 4]iz(jéctrifluoron1=3thy|benzonitriIe
ds the eS|red ?gﬁ, oo ; HeBbos 24) ;
(d, | Iaorﬁ(?re?%%qléﬁbtbbdlgl lit?f ‘((e%;@l%m%)ar(’i dgn i?é)@l?@l’gr,%g%t t&alglg%r?ﬂ i) -

(m 4I—bo 118°OfFrefechblyl dtfjempBrati@es(cd 80 tH)10°.8. 33(d, IH). LCVMS: (Rt = 3.57

> No ionizationStep 6:
4- (4- Chl orophenyl ) - 2, 5- di oxo- 4- hydr oxynet hyl - 3- net hyl i m dazolidin-1-yl]-
2- trlfluoronethylbenzonltrlle [ 00290] Using the protocol of Exanple 6,
step 6, reacting 0.6 g of 4-[4-(4-chlorophenyl)-2,5-di oxo- 3-

nethyl 4 [(2 propenyloxy)nethyl]lnldazolldln | - yI] 2- trlfluoronethylbenzon
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and the mxture is stirred 1 hour at rt, evaporated to dryness, diluted
with water and brine and extracted with ethyl acetate. The organic |layer is
dri ed ovewozodvoims2sul fate filtered and evaporated. [00292]/EP2@9m520d8
product is purified by chromatography over silica gel while eluting with
4/ 1 heptane /ethyl acetate. d 1H NVR (DVBO.D6) : 3.17 (s, IH); 4,05-4.12
(m 2H); 4.25-4.40 (m 4H); 5,12 (d, IH; 5,22 (d, IH; 5,88 (ddt, IH;
7. 30 (m 2|Ipepeném@Qm(tﬁé chkBosrd%nQ)@ flah Ala'ﬁﬁ thegooh%g(p%ﬂnts bﬁthe%oﬁ&{rﬂnts ktkdyeof, L6/
(Rt = 3.46 mn): No ionization St e

[4 (4-Fl amam@ngmmm n@y&?éw&dw&mﬁw@m p@sserza pr opynyl )i ni dazol i di n-
| -yl]-2- trifluoronethyl benzonitrile [00293] O0.45 of
4-12, 5-di ox:@naralqwhewfﬁm@pmﬁw preduapline HeroipeRgEOX Wé&ewﬁ}eﬂaﬂe(a@re
propynyl)im dazolidin-1 - l-2 trifluoronethyl benzonitrile obtained in step
1is di ssoliwwthene@bmm@ﬁo inyprion teer yeicaRivessPhEdvans the epfftingrapparatus may
trifluo Ob%é%peeﬁeq{ B&} lf%lilﬁé{la gﬂedﬁ'eecfwgleﬁ ull ¥, qqg%rpol@@anrﬂlsgw&cbrﬁpiﬁhéd hed at
rt for ho sat urated aqueous so di um bi carbonate sol ution is slo oW y
added. The prascuehertty hexttexetoneas s diseloDTMoabmdter Aebwye gerfirferayer is dried over
sodiumsulfate, filtered and evaporated. The crude product is purified by
chr omat ogr aphythevieprastd ardleprefetredwmtioginesinghdving adilitinng haateekar dhi 4 and Bvidiiels d

;':::) NN7R ESO (smwnzh) Flgg 10 1%5]15 %lﬁ%“ foéﬂ %}8 I?éaé% &éﬂlwllll_%g %C}%OFI%H Allb}xea‘f&i l?e@oré m

2 ?Z En n)Chleéﬁﬁng ‘(hh/lsﬁa@iﬂ‘rg }%@M}b&@ﬁ@? 25, the orcrriimlc pgase 28;|ealvmo t}:je secolnd ;epare}tmgl ]
oro i,0x0- 4- hydr oxymet hy met hyl i m dazolidin-1-yl]-
- tri ﬁpuoﬁmgﬁﬁkﬁoéh?ﬁ? %& 4A(lil\/let hodA) Step 1:

'ef rep o g%@i@?ﬁ&%“zehépéoéﬁ’?t PR BAE R artgR AR b Bt 2 Rl iR ©
desired pr Qﬁh}ﬁ:is, aldi ihHJaNMREa(' BVE®IdD&uty! add Bﬂ)n(obutnyH))ber5 sﬁ@e (cmde Ihb-l))bufyl BBbeft ,

IH; 7.72 (d,

i oni zati on S@E‘B‘i‘)“s?ﬁq‘ C?%ta‘é:% %lr%%ﬂ‘féﬁ)ﬂg mc‘%ga(‘? ‘%3‘8?? g%y)mérl! %3%@61%8%5%&

Usi ng the poekReol of Exanple 6, step 2, reacting 2.5 g of

| - (3-chl orophenyl)-2- hydroxyet hanone ylelds the desired product. d 1H NWR

Eglc\i/so ng Foﬂe}Qi é)(ema ﬂaid)A st&nﬁ&g(fﬁ)m tBHbronﬁnaiiSn GOyl niioer t5pidQiy(cdskaink Hptgabic92

t

4 (3. cnl orcsmuﬁwvem )3 B0 oy DB.aPT HGSe! P the s St PG b s8e OBRRg

t he prot OC e % Re-apth@Revdl chifRClelitgd Lo RsOh&f 500ppm, preferably to less than

| - (3-chl orophenyl) 2- propenyl oxy) et hanone vyi el ds tﬁe desired product. d

1H NVR ( DVBOP D) andeseiswoxp@refmhiywslessha@dooPﬂy 4 02(d 2H) 5 16 (dd | H);

5.25 (dd, IH); 5.85 (ddt, IH); 2H) ; 9 (s, IH);

8.70 (s, IHpr exppIPBR2 gtdﬂﬁqymmﬂra\?@m @R@hieﬂ@tlslw#ﬁlﬁb)l m‘fmsr ‘D’Blﬁff%’a&’}“aﬁs gofgagicy 4
m calculated on the mass of chlorobutyl rubber. Upon

41 4- (R on1Boahens T %2 80U b0 4T TL by openyl oxy) et oyl 11 m dazol 1 di n-1 -yl ]

-2- trifl uedmeranyd blesterontee) thiseleyed 020t redisded o temethpr Silpemt Pisferablaivgess tgn

Fs)'; ggeﬁyl ox@biﬁé}%azogﬁgfﬂ%& pg f%g%‘gggn%s?/l Jeﬁlel(rgMI %’hée1 ((jgsl red product. d 1H NWR
E ([j)!VS |OH)D6) Iég’ { ﬁ"é@‘gﬁ TOL&_Q th?%lglg%fﬂ(fggﬂé’llg_é@ of sﬁgé& ijallol\n"bto sémjﬁgzn(ﬂ?’redu@ the&w%ér( d.

IH); 8.10 (c$>ntehtl—|))f fIBid3 P (oahypatel)to Buid 2A,( which Hpntru}_)@ng 10 (aRgigriligmidy lpﬁvﬁ) energy

( 448/ 45 M D

4-[4- (32 P%“pﬁ‘f%lﬁ%h"?’?%gséq‘%?%‘oﬁ SBBERY1 - 4-[ (2- propenyl oxy) met hyl 1i mi dazol i
din-1- yI] uor ome yl.benzo 0 i I d
Beanpl o 6, Quelytaer PRI TOREE GG ki RITENT ST Ok pRBAL AGR chll an
4-1(2-pr opmyhbje(yevmtfhyhe] acﬁmdﬁiBhinbrdloﬂtHep;dc]:ssZempmsﬁrigﬂw gepstpebbahaonickri | e
yields the desired product. d 1H NVR (DVSO D6) : 2.88 (s, 3H); 4,10 (m
2H); 4.20 (M, stelpl’;i)é~a)4fitﬂ<2A(cﬁl»ntainwg at &,aélﬁ)n@ don—VfH'bt;Ie 5ol12@er( af, ledsHpne ‘5’198!93 Gogpound

gl—% é( Z] SPH) andLathst 0(1? ?yc{ro 11 ompﬁund %ieid tP I_Re Tﬁmé)secgt}'ﬂo 3#)6|;|)r‘nlth§:§?]?agar’%&% aP]!Ja,'_Qms

30 26, which is equlpped with a mixer 32 and passes through the sepa;atmg Wall 34 into a setthng

4- [ 4-(3- Chlorophenyl) 5- di 0x0- 4- hydr ox [ azoligin

2- trifl uor?ﬁ’ﬁ%‘f"l’lwhﬁréﬁ}}eo‘ﬁixf‘w Feé’af[at?@?é@]ﬁ“ ‘ieﬂ‘éf I%iﬁ%e?rjm c%(ﬂrg 562% h%re
step 6, r ea@fé s&eraloD R sGpRitedby Arednd o€ hkaii@phenyA pad Qﬁhd h@bé@us phase 27 is removed

3- et hyl - }(2 ropenyl oxy) net %I ]im dazol j din-| )] %J é r% benzo
nitrile yiele thheraadng aPaphs Fidb. W@HWN%&‘WB@%} digpay Pls W .a?e F138
(m IH; 461 (m IH,; 7.45 (m IH,; 7.52 (m 2H); 814(m2H) 8.25 (s,
IH. LCVS: (Rt = 3.10 min): (392/394)- (MCH20H) Examples 10 & 11:
(S)-4-[2, 5-Di oxo-4- hydr oxynet hyl - 3- net hyl - 4- phenyl i m dazolidin-I-yl]-2-
trifluororrethyl benzonltrlle &( R

~ O~ o~ T T |1



OH t BDMS (NH4) 2CO3/ KCN | EtOH / H20O Dioxan Se arat ion n-1 internediate

[ 00303] Followi ng the sane route as described for Exanple 1 depicted in
Schene 3,wpunidieses8i on can be carried out on the "n-1 i rCEmMPRAVAGB®TI t O
obtain the conpounds from Exanple 10 and 11 after deprotection using a
chiral pakAD(r) colum (250 x 4.6 mm), uskpng a m xture of supercritical CO2
[ MeCN/ iPrOH (90 / 5/ 5) at 400C, under | QOObars, followed by renoval of
the prot ect}Rg.gLAHRACHREN B £/ cleB N PIBRQGULE Snd HOS theictibObf rebiXampbe
12: 4-[2, 5-Di oxo-3-ethyl-4-hydroxynet hyl -4-phenyl i m dazolidin-|-yl]-2-
trifl uor ometiyPbdasdkoiniottht méxigaviechioiok) The ejganic phasp 28 is removed as fluid F In’step a)

5- Di oxo- 3- <& VAT 4 htiedl E¥dedot Rarid
trifluorone L%lfﬁsetrrl%g%ﬁgé ?’?S[“%g%ﬁ? %'?'#e%%%%?{égléggﬁ ug%ﬁép(lsbgdlﬁlk,d Step 1
appl i ed t o @isA8d gtofhedlefRsibg tésost d- Fhphapnysl emprgifPfrom the heated fluid G are separated

pr openyl.oxy t hyl Ji.m dazol idin-J:vyld- L: e f Ll s Myt
b 25 Sor SRR RAE DR hLT AL Ak ek S SRR SEREARREL HETHLS
mn): 444+ optalded, vBtigis Bxmoved from the degassing vessel 4 by means of a pump 4.2.

4-[ 2, 5- Di oxo- 3- et hyl - 4- hydr oxynet hyl - 4- phenyl i m dazolidin-1-yl]-2-trifluoro
met hyl benzamitep b), é{eQOB25{ratdd Ruig Fofbiained in step a) is then passed through a reheating unit 6 to

4-[2,5-di oxo- 3- et hyl - 4- ph -4 [ (2- hyl Li.m il syl ] -2
O N PO T P QAR b G A0 )
trifl uor obgrpnegisdiasget by keubithder wirmpll ded ia® thesewéihedsettionBbarfpheeexBpdeduethe 2,

to provide the desir compound. TLC ;. Fr = 0. 35 tane/ et hyl acet

20/ 50y 14”5 e o DSk BB pover it iec 1 Gpperio 3o s TBy AU ShiMlag WELRLES
2H); 5. 62 (ghst of Hk;solferftis/evapdried bid) sep#7at@B1r{iel thd tebcated .c2fbefisated f)id LBTBIvapaks
IH). LCVMs: (Rt = 3. 81 nin): 372- %M_ CHZOrjé% Exaggl e 13. 16 is ferminate

4-[ 4- ( 4- Cy EFOISAEK ropehsthg Ve PoB_ IR Vi BRYEeHYH: 3BHeaWEN P iequd ol G Higrmyn: yfi] -2
- trifluor oetnlmpPangeiidoh kb ewbiebRat: AdhmFheefrnléying section 16 and the accumulating

4- (2- Hydr oxyacetyl ) benzonitrile [00306] A solution of 1 g of .\

4- ( 2- br onp&eBIo) r2§§ breth B¥tief pectien 32vhe reabtd opsanBateds v | undereops dinsiian frRT thes
treat edlsun%-mg%‘@e‘éﬁldicéﬁcﬁ%ﬁdifﬁﬁhﬁ%@é@pro@&tm n). The sane experinment is

conducted five tines. the vials are collected, extracted with ethyl
ether, drieg.qyRhidPe @ﬁg&ﬂ@ﬂlw&ﬁ&ﬁg&&mn GRACHTUNERY A HBGEKaMaHUR pkion. ditee
the desired conpound. [ 0307£ﬂILC: r = 0.15 (ethyl acetate/cycl ohexane

30/ 70) d 1HrodvRs BB@ESYre freg olowplgtide coppgpundy. 85-7. 87 (dd, 2H); 8.05-8.07 (dd,
2H) LCMS: (Rt = 2.40 mn): Not ionisable Step 2:

4- 2- (2- Propenyl oxy) acetyl ] benzonitrile [00308] To a solution of 2.7 g of
4- (2- hydroxyacetyl )benzonitrile in allyl bromde (15 nL) is added 10.2 g
calciumsulfate and 6.7 g of silver oxide. The m xture is stirred under
argon and in the dark for 2 hours. The mxture is diluted with AcCEt,
filtered on celite, concentrated and purified on silica gel (ethyl

acet at e/ cycl ohexane : 0/100 to 50/50) to give the desired conpound. TLC. Fr
= 0.38 (ethyl acetate/cycl ohexane 40/60) d 1H NWVR (CDCl 3) : 4.01 (d, 2H)
4.57 (s, 2H); 5.13 (d, IH); 5.22 (s, IH; 5.73-5.86 (m IH); 7.64 (d, 2H)
7.91 (d, 2H) LCMs: (Rt = 3.05 min): Not ionisable [00309] Step 3:

4-12, 5-Di oxo-4-[ (2-propenyl oxy) net hyl ]i m dazol i di n-4-yl ] benzonitrile To a
solution of 500 ng of 4-[2-(2-propenyloxy)acetyl]benzonitrile (in EtCH (5
m.) and water (5 nL) is added 324 ng potassium cyani de and 1.67 g of
anmoni um car bonate. The m xture is refluxed overnight at 55C. Them xture is
extracted with ethyl acetate, dried over nmagnesium sul fate and concentrat ed
under vacuumto give the desired conpound. TLC. Fr = 0.16 (ethyl

acet at e/ cycl ohexane 30/70) d 1H NMR (CD3QOD): 3.45 (d, IH); 3.86 (m 3H);
4.95 (d, IH); 5.06 (dd, IH; 5.60-5.73 (m IH,; 7.58 (s, 4H LCOMs: (Rt =
2.77 min): 270- (MH- St ep 4

4-[4-(4- Cyanophenyl ) -2, 5-di oxo-4-[ (2-propenyl oxy) nethyl ]i m dazolidin-I-yl]-
2- trifluoronethyl benzonitrile [00310] To a solution of 675 ng of

4-1 2, 5-di oxo-4-[ (2- propenyl oxy) met hyl ] i m dazol i di n-4- yljbenzonitrile and
622 ng of 4-brono-2-trifluoronethyl benzonitrile in DMAC (2.5 nmL) 214 ng of
copper (l) oxide is added. The m xture is refluxed overni ght at 1300C. The
m xture is concentrated, taken in DCM washed with a 10 % aqueous anmmoni a
solution and brine. The organic phase is dried over magnesi um sul fate,
concentrated under vacuum and purified on silica gel (ethyl

acet at e/ cycl ohexane: 0/100 to 50/50) to give the desired conpound. TLC. Fr
= 0.48 (ethyl acetate/cycl ohexane 50/50) d 1H NVR (CDO 3) : 3.85 (d, IH);
4.09-4.19 (m 3H); 5.25-5.31 (m 2H); 5.80-5.87 (m IH,; 6.07 (s, IH;
7.79-7.84 (s, 4H); 7.95 (s, 2H); 8.07 (s, IH LCVMs: (Rt = 3.29 min): 439-
(MH- St ep 5:

- N L ~ 2 1. A I A . Y T T I L Y Y L 1



d 1H NVR (CDCI 3) : 3.09 (s, 3H); 3.95 (d, IH; 4.14 (m 2H); 4.39 (d, IH;

5.28-5.34 (m 2H); 5.84-5.91 (m IH); 7.57 (d, 2H); 7.80 (d, 2H), 7.95 (s,

2H), 8. 10w0O=2p10kds2BCVS: (Rt = 3.81 min):: Not i oni sabl e PETIEP2009/062073

4-[4-(4- Cyanophenyl ) -2, 5-di oxo- 4- hydr oxynet hyl - 3-net hyl i mi dazolidin-1-yl]-2

- trifluoromethyl benzonitril e[ 00312] To.z solution of 433 ng of

4-[ 4- (4-cyanophenyl ) -2, 5-di oxo- 3-net hyl -4-[ ( 2-

pr openyl oxﬂmﬁpsyl ]imdazolidin-I-yl]-2-trifluoromethyl benzonitrile

obtained in Step 5 in DCM (5 nL), 600 nL of boron trifluoride- dinethyl

sul fide conplex is added. The m xture is stirred 8 hours at rt, diluted

w th DCM Wﬂ?l?ﬁ&l‘ﬁﬂe&ﬁbd@n aqueous sol ution of sodium bi carbonate, dried over

magnesi um sul f at concentrated and purified on silica gel (ethyl

acet at e/ cycl ohexane: 0/100 to 50/50) to give the desired co oun TLC. Fr
0.10 (et Marer serwenobfluide FoRscamaleatss pay inty 29qnikifee cepeneg)for Smn ai, 400 rpra .

4 16 (ds | Ko Bmdedati@, Thdater ivad theh dollodtdll at the Batoptof tBH)ial akd 88igBedd0 (M 2H),

8.13 (s, IH) L : (Rt = 3.05 m'n) 383- (MCHZC]—I) Exanpl e 14:

4-[4-(3-cy I OX dro rreth t ]1-2

- trifl uor fh@arm%é:ﬁgdgﬂ l‘g{ | 8 rtttma%/ %amé) \S,ras§tu nto smm‘?l pqyce!‘. 9? gé?n?rl étgé RDLQEX)!'

3- ( 2- Hydr o§mefetiybey pengsowért pi ie Gh@OB48] cracibip] ljlnq ‘dﬁgidfofﬂﬁeﬁcrmgbleﬁﬂd the rubber

3-(2-br Omgﬁ?&e}fér)n%ﬂzﬂm &Edlél@]dcﬂtd %@lﬁeoﬂﬁbl;é’r'sargplé Wallhkn gﬁgedvilﬁra%t:tﬁtﬁpov%hté S

treated un mcrowavelrralalo e sane exper| S

real i zed avasaedrevel pik30Whtanfon £ mig at Nttme%ureuoali@ “%r &ficp g B, G“&tt ¢ %6t ed
with ethyl patdyeh an hii&dioRRd 1etraaneswmarsmhﬁ}atmamlw@w@mat %@dedjxgdﬁqt The
vacuumto give the desired cgnpound TLC. Fr = 0.38 (ethyl

acet at e/ cy?ft%ﬁ* WP 1IH NVR (CDOl 3) 4. 94 (s, 2H); 7.71 (t, IH);
7.95 (d, IH); 8.18 (d, IH); 8.25 (s, IH Step 2:

3-[ ( 2- ( 2- PReqiény bavey) amednyradidoein poriutirH: Tee [0084 4p1vdg cencswtativh ortheprodu@&ag of
3- (2-hyar Ogé(tac eltte\él %/bn%ggsgggetgraé !c ontﬁoglqlhél Ag&&éﬁqﬁlgor@@n m—g +4o, 9050,%) &@alﬁﬁly Was

sul fate an er OXI ture is stirred under
argon and dhekl Io\ﬂeh‘entisgme vigthead @i reagired prgount plisadeening lehdighlprpbengenst @PeB) was

filtrated QRuegetht §ial GRNGRRH LAY %k&ﬂﬂxt@ﬂfe'rfﬂblﬁgwgﬂdﬁdoweg art@efial @k Rydted until
acet at e/ cycI ohexane 0/.100 to 30/70) .tQ ugel ve t Lte%g ed c npouqd. él'g% Fr =
0. 64 (et hylheaodtiidg EiE FYRRATe™ IO /MATyPufFd Epef Ly en t 4 S3BPIE gne Dg)gas
4.73 (s, Zbﬁase & 18d viaDtheddsPace)5 . Anatigaot of He heﬁs;&Ze BasGZis tjrlj@cteldl-rbttp aBir&n ¢ftcarrieH) ;

7.90 ( d, g% eﬁvgf?ﬁ étgnle%the nghple al%no g chromkpogral%\{cs COh(ll’I[:\l)t Standa2ds dpkgt')wx’t\lgdmposnmn

i oni sabl e

5- Di 0X0- 4- [weR-pedpenlbrax yert. Aphlehavaaxdéd Withe-salvght]foruse evvintInfernel $tasnb] To
a solution of 450 mg of 3-[(2-(2-propenyl oxy)acetyl]benzonitrile (in EtOH
(5 m) éﬁnd R\%@E@aﬁ whartr Wicediiolth AbaRPPASHL M Qxﬁﬁfeggoﬁ&graﬁmr’th@mt& ar hgwat e

are ad e mxture is refluxed oneni ght 55 J

extract ed \amlt'wefvnytonaeetSatethedtqnedeweten%*&wefé ttt}ﬁt% tﬂSt @F%%Pﬁ“ﬁén@é Nt ed
under vacuupat@ @hVie hHenEeYl HEduAREUMNG. soMeki cdricerfralonl filoet el total volatiles
acet at e/ cycl ohexane 30/70) d 1H NWR (CD30OD): 3.70 (d, IH); 4.10-4.14 (m
3H); 5.23 CHreepi§ions 33 (d, IH); 5.89-5.98 (m IH: 7.67 (t, IH:; 7.80 (d,
2H); 7.98-8.02 (m IH St ep 4:

4-14-( 3- Q/&Snbfpirtemyte)ltrat;fﬁ-ldlfmm Thd ¢Requtratienyl sokyiteirt fiyil verdedeezeirédiising gaj| | -
2- trl f2| uor.g %B%DZ]%@H 1'nlale tin(agr% S ch?)cf%nesqlhgtshrgﬂe Qas %Z%e@gitﬁftoluene and
3[253|o ropen i mdazolidin-4- yljbenzonitril] nd
534 ny of 4bq@rrmmﬂdzu\tq thefaawrreﬁeﬁgrww bngeribrmaieeraphy praestfomsd pp g HP 1@%

of copper QxifatRlShaddedoWRE sp¥ekicsios:i s refluxed overnight at 1300C. The
m xture is concentrated t aken in DCM washed with a solution of 10 %

e TR e 13 AP, B e e R PR B L £V e

(et hyl aceta@eﬁmyahphexane 0/ 1@60%o 50/50) to give the desired conpound.
TLC Fr acet ycl ohexane 50/50) d 1H NWR (CDO 3) : 3.85 (d,
2874 S‘f% X‘éH) %Eglqcs 38 (m 2H): 5.80-5.89 (m IH): 6.24 (s, IH:
7 59 7 70 (N@Hkkwm 7. 80(dfhbHW 7.94-8.19 (m 5H) LCVMB: (Rt = 3.26 mn):
439- (M H - cg'hﬁnn rfse: 96kPa
4-[ 4- ( 3- Cyano&henyl ) -2, 5-di oxo- 3-net hyl -4-[ (2- pr openyl oxy) net hyl ] i m dazol i d
in-l1-yl]-2 F@Tuoroneth§ﬁ%enzon|tr|Ie [00317] To a solution of 358 ny of
4-[ 4- ( 3- cyanophenyl ) - 2, 5- di oxo-4-[ ( 2-
propenyloxy)nethyl]inidazolidin-I-yI]-2-trifIuoronethylbenzonitriIe in DMF
(1.5 nm) 135 ng of potassium carbonate and 101 nlL of nethyl iodide are
added. The m xture is stirred during the night at roomtenperature,
evapor ated, washed with brine, extracted with ethyl acetate, dried over
nagne5|untsulfate and concentrated to glve the de5|red conpound TLC. Fr =

~ r~~ .. I g ™\ ~r~s~l S\ ~ N o ~1 N



trifluoronethyl-benzonitrile (MethodA) Step |

| (3-Trifluoronethyl phenyl)-2-hydroxyet hanone [ 00319] A sol ution of

2- br ono- Iwpe(wasig28uor onet hyl ) phenyl ] et hanone ( 1 g) i nrataPeswsiore (2.5
m.) and water (10 nlL) is treated under mcrowave irradiation (125C, 50
mn). The same experinent is repeated fiye tines. Al the vials are
collected, extracted with DCM dried over magnesi um sul fate and

concentrat ed under vacuumto give the desired co ound. d f1 %L
4.96 (s, 2Mjscosty pbfpids: Tha)viscosiggvas queapyyd ing: rpptipRe fﬂeﬂ)‘wte‘so Vv G a"q ppe- &

20 2-[(2- Péﬂ&?ﬂ&’do@%h@r@ﬁwbﬁh&e%ﬁol&tédidr@ﬂfemhyiyphenw)Et hanone [ 00320] TO
a solution of |-(3-trifluoromethylphenyl)-2-hydroxyethanone (3.66 g) in
allyl bromde (20 nL) is added calciumsulfate (10.9 g) and silver oxide
(7.1 9g). The mixture is stirred under argon and dark during 2 hours. The

m xture i sE3pnpleglito:direavagling acotate, filtered on celite, concentrated and
purifieed ogesirhi REmH8L (et hyl acet at e/ cycl ohexane 0/100 to 15/85) to give

t he desired conpound. TLC. Fr = (et hf%/ acet at e/ cycl ohexane 50/ 0]2' d 1H
NMR (CDO 3}t cruge Jgompehuty) Hybber SPBJ'“(’E%: h?ﬂya at denoted as| fijid BV3ga aakep@o

E CE/ZBl 6. ( %tz Qéﬁlm&r‘c_bal bx%m@@ l\té;]t rﬂbgér??psr%(}zlcg& fnigmt FHlld (S k8nthed kD pha%eszﬁn (a§ueolit)
4-[(2-Pr opehﬁyt dS@)NFf}él Ayl jn grgpmic (P@lﬁﬁef(ﬁﬁdﬁ%ﬁreﬁwwﬁﬁéln‘)ﬂ*? hLEEAEIHY LY, BYi on
e [00321] g examples bem 22 Wt%
2-[(2-pr op-é-?lg oxy e%{e n’]t é?rg?nlc }t)hrals?‘ %Igr%arig{) %S;[/alnf)trt]muyﬁué%hﬁanon% )

Et OH (50 rrL))roawdutw&hItuaber (aﬁd atiopt TS witd dednpolbsbPuabusyanibde celsmedmg)ﬂu&ir@ had "
amoni um car.b, t r g 0 ;55

ixture 1 o e Ia e arrRh g PR gl L RO 1B R TRP s kil
concentr at edmumi@meu‘ab&ﬂmﬁwygi ve the desired conpound. TLC. Fr 0. 45
(ethyl acetate/cycl ohexane 50/50) d 1H NWVR (CDCl 3) : 3.80 (d, IIS—tD'

4. 00-4. 10 Fimid BY)furtler 20mpri2d cérmin Ridjtive$ RTcoBe@Ratiam belngl)zive ay hagssiractiph witly, 57
(t, IH) 313 re(smcl_&) thesnl_%beé n&ssll(per 8 8ar£smer huH):h’ed%ans,s of(x'l?dbell).J_D LOVE: (R = 3.19

mn)

o Yol e T0g) ) E9B0 1T BBPer NG PR ﬁyt D b SR TR Pon ot T
i one (1. 49 Gy %w%%%*@hé&éw A S L Ve

(7 nL) is @dﬂ@dw&ﬁﬁ@@ﬁen&)ﬂik@l@r&nﬁ&& egyrided hvelciviny barien,i dumtiedrh uv(dadnzdk/mwmghxf at
1300C. The xture is concentrated, taken in ethyl acetate, washed with a
10% aqueou§* WBW?‘%“%‘?}PQPPF'H?I and brine. The or ganl c phase is dried over
magnesi um sul fate, concentr u7r1der vacuum and 862 on sav ﬁme%‘? L
(ethyl acetldF SFREEIHH X SHE 110tﬁ t G865 6 © d‘%‘?\?@ Zfsﬁ(‘-fes JPYRg 2 BIRES Shd!
TLC Frp= @xg&g‘lrﬁ&f%srw&e ?&ﬁfrﬁ&cﬁ%a@&%@hﬁi@%%eﬁ%siqmppbdﬂtﬂmn@m 3) : 3.84
(d, 1H; (m 2H); 4.20 (d, IH); 5.25-5.30 (m 2H); 5.80-5.89 (m I|H);
6.57 (s, | Hhe whicblonfer®: the orghdid phade Wk detbrmink as des@ibedatdbe.(m 4H), 8.09 (s,
IH LCMS: (Rt = 3.55 mn): 482- (MH- Step 5 : 4-[2,

5- Di oxo- 3- net hyI 4- (2-propenyl oxy)met hyl]-4-(3-trifluoromethyl phenyl )i m da
zolidin-1-yl]-2- trifluoronethyl benzonitrile [00323] To a solution of 814
my of 4- [2@2619&9&) 4- (2- propenyl oxy) net hyl ] - 4- ( 3-

trifluoromet yhpbenyhilic K? a2 Blabsli A-the Mlried Zretsel fdaugreaeirhyl dianz egid, ribke then
DVMF (1.5 nL) s added assium car bonate (279 ngrﬁéand met hyl i odi d 420

nL). THS miskitreir way stﬂgnedranédh%swh yagfefy Btﬁrﬁe‘fﬂé}ﬁp £ &P enin diapisrtt #425°ihed

with brine, f mBRONAESH thcemttifiat errrnd

concentr at egls%%&gﬁélgq}g%qh&ggltp? %Jg agﬁgn%gﬁsﬁ%uad%h{g&&%%— .39 (ethyl #

acet at e/ cyctotiakanemn8e]wayr vas IHVNKR (CDA 3) : 3.09 (s, 3H); 3.98 (d, IH;

4.14-4.19 (m 2H); 4.42 (d, IH); 5.28-5.34 (m 2H); 5.85-5.92 (m IH;

7 64-7.68 (m 3H); 7.75 (d, IH,; 7. 93 8.00 (m 2H), 8.12 (s, IH LCWs: (Rt
= 4.05 m n)Examﬂelonl sable St e p 6 :

4 [ 2, 5-D) ox 4 o th i gl lid

in-1-yl 2-1%'9 r|f uor&dw‘)ﬁer%’plﬁ eﬁﬁ@%}%ﬁeﬁh {"gfo%‘? : oa%g%seg%/ %JCPP %EMEMIQUW&

f 4-[4-(3- Tatinkd Aorl0meh hmméﬁmh)hezpﬁerdwumsedmﬁhlw mx&tl{n( was left for settling. Aﬁer

propenyl oxy) met hyl ] i m dazol i d|n |quoro r

Qi (5 ) 30 By ORGSRt THocle Bt i fonfint”

added. The mbasirdd & thscesﬁrsfngeeme&ehm smaint bDwarettie rth)@cbrg:irl}lr masedwésuwé}dm\‘r%t h

DCM washed wi th an aqueous sol ution of sodi um bicarbonate, dried over

magnesi um sul fate, concentrated and purified on silica gel (ethyl

acet at e/ cycl ohexane 0/100 to 50/50) to give the desired conpound. TLC. Fr =

0.45 (ethyl acetate/cycl ohexane 50/50) d 1H NVR (CDCl 3) : 3.14 (s, 3H);

4.18 (d IH); 4.75 (dd IH); 7.62-7.69 (m 3H); 7.76 (d IH) 7.95 (d, IH;

N NS T 1N ~ A~ A N IS~ N e~ o



5.95 (ddt, IH); 7.45 (m 3H); 7.64 (d, 2H) LCMS: (rt = 5.79 mn): 288+ (IVH,
MeCN+) Step 3: | -(3,

4- Di chl orwpherd3)s24- phenyl - 4- [ ( 2- pr openyl oxy) net hyl ] i m eazarrawi0e2023 5- di one
[00327] 0.7 g of 4-phenyl-2-(propenyl oxy)i m dazolidi ne-2,5-di oneare

di ssolved in 2 nL DVAC and 780 ng of |, 2-dichl oro-4-iodo-benzene are added,
fol | owed by 234rrg of copper (I) oxide. The m xture is warned at 1600C for 3
hours. At xture is diluted with a 20% aqueous sol uti on of amoni a
and extrac eam\ﬁneﬂl ethyl acetate. The organic layer is dried over sodium
sul fate, filbt eieflfladdAevapgiatédh thTveselude 260 od ot wates werg rilddde hgpixture was

chromat ogr aph v SI|I ile elutin / el
acetate m X rr%/det?’rngﬁzl\l %ﬁg&@s@eﬁv 2 &Op‘%ﬁbanéﬁk Efg’ﬁfl% V;aillil-ii fa&%‘l

5.17 (d, | Bp;mib.tRboreshic bﬂn&se whas Sﬁaa(a(tdtfronh Hije; aqvecd8 phage 304 (he resd:h@a W_WEGGQOI(t@f
Izg?"’ Z;t ; anngg%%elg)éh tﬁ%icg%rigu%’e. 'llhle_i)résid%allla?n(o%ht c!f |;961’&31” h%'org(aﬁtc pﬁas:e)’ W%éﬁ.g]VQ})’/é. no

4- Di chl or ophenyl ) - 4- hydr oxymnet hyl - 3- met hyl - 4- phenyl i m dazol i di ne- 2, 5- di one
[00328] To a solution of 0.45 g of 5-1-(3,4-dichlorophenyl)-4-phenyl-4-[(2-
propenyl oxyIAEPKA 1§ ni dazol i di ne-2,5-dione in 3 nL of DVF, 238 ng of

pot assi um qa¢ hgrateidand “Qrelﬁé)cemm fhfe ve@aioathane of Waer Wetaddel. iThe sinitinre eds at

rt for 5 hours, evaporated to dryness, dil uted %%‘[5{] bri.ne and e tract{e
with ethyl shwet frd0 nvﬁéﬁd%&nﬂéeq e SHTerSwas stonge the Gt W35 Pl setting.

filterqg a@ﬁ%e?‘é@%ﬁ@ﬁ@grcﬁﬁc s@r\gasoseﬂﬁatgd @rfom)’@xlﬁ."aQM%oQé bhaswah@ el &sﬁmlﬂvater
dissolved in 5 DCM under argon at nmosphere. of

trifluor obspeipe rmaﬁﬁ@dm e centaee Ir@kd“ﬁbafﬁ%@ho%ﬂﬂé‘dm g Blpee ves 12
stirred at rf,,for 5 hours. A saturated aqueous sodi um bi carbonate sol ution
i s added slowry The mixture is extracted with DCM and the organic layer is
dried over sodiumsulfate, filtered and evaporated. The crude product is
purified byEern?f; 5alllzatlon fromDCM et hyl ether. d 1H NVR (MeQD): 3 02 (s,
3H); 4.20 f—‘i)462(d IH); 7.43-7.57 (m 5H); 7.68 (d, IH; 2 (d,
|H); 7.185 (Amsampw of ﬂh@wsa) Wﬂttmn&nmfmmyng Nibe amprzsazhmrﬂn@éimraarm rd@éqmré

for Exanples 17 .to h
41 2, 5 o8N ahy oLt hgE souapE Rt R orthnRp AR, The prponje phase
trifluor omebhyinbe e @ﬁw bmineblaylerublhaes,sﬁﬁ witd hemnécmdmo:fft‘%owﬁtew tHe tptabkinorganic

appropriate al kyl hali 163 fassh nate. The m xture is
stirred at %F?mf%?o”%erﬁmg Bgeroég@bc d‘?ﬂ%g)e?s /G(TIS %’%‘ Wwith water and
extracted with ethyl acetate. The organl c layer is dried over magnesi um
sulfate, filtered and the solvent is evaporated. The crude product is
purified byEX@AP&t ogr aphy over silica gel while eluting with 70/ 30

hept ane/ et hyh Ric&t @t %rglh%t;ﬁhﬁ@ obnlid id e[x@tﬁﬁBQS] whk ﬁladfﬁd 1ﬁfthe stlrred vessel described
trifluoroborane-dinethyl sulfide conmplex in 10 g{ § rrgihan
@[51 mmcﬁt an

added to a @m%f‘rﬂaﬁomva&eh@de%%‘éd?fa NG RIXRIFPS; SHIT v tami"’ﬁati‘? m_

of dichlor odq;gttﬂ;@rq@ﬁ (E@SREEE By 8l f@le?f;’sugmgfaq{}bow ORLOPYtaindl Z28IMEf of inorganic
N-cyanonet hyl and 0.4 g of N-propargyl) mxture is stirred at, rt for 6

h andpour edrpmides- Fhe angairiaphase %ﬁﬁ?@b‘é@ t@éldiflgr?f" Bt et Himam of Byryts HAmilsy
extractad with ethyl acetate. The organic layer is dried over magnesium
sulfate, filtered and evaporated. The crude product i s purified by
chronat ogr affemmde/er silica gel while eluting with 70/ 30 heptane/ et hyl
acetate m xf/dr vesse! described
5-Di 0X0- 4- h@%r%&ﬁ’/ﬁné@r%ﬁ?%ﬁe Gtefin y?de‘t“h?‘aﬁnplﬁ Dhandl s Bavola e Sy <s:

ri fl uor onmetbayd. 188 md @ nater @e@t@p ré¢sulting mixture was stirred for 15min at ambient femperature
-[ 2, 5-Di oxQ 4 ) ] id
oy 2 g R A TR P s S PRREONM TR Lo R ApAR
ept and et ryhidas dhateabio pBB) cehtddiddNRal EDOR3 W% (250am] of in@Ehnic Hrosles.d,

; 3.37 (dt, IH); 4.12 (d, IH); 4.13 (si, 2H); 4.42 (d, IH; 5.25 (d,
5.32 (d, IH); 5.87 (ddt, IH); 7.35 (m 2H); 7.48 (m 3H); 7.93 (d,
8.01 (d, IH); 8.15 (m IH LCMS: (Rt = 3.71 min): 457+ (M+) Step 2:

X0- 4- hydr oxynet hyl - 3- (I - net hyl et hyl ) - 4- phenyl i m dazol i din-1-yl]-2-
uor onet hyl benzonitrile [00332] TLC : Fr = 0.45 (heptane/ethyl acetate
) d 1H NWR (CDCA 3) : 1.41 (d, 3H); 1.53 (d, 3H); 3.40 (dt, IH); 4.30

d, IH; 4.72 (d, IH); 7.37 (m 2H); 7.48 (m 3H); 7.93 (d, IH); 8.06 (d,
H; 8.20 (br s, IH LCMS: (Rt = 3.37 mn): 386- (MCH2OH) Exanple 18:

-[ 2, 5- Di oxo- 3-cyanonet hyl - 4- hydr oxynet hyl - 4- phenyl i m dazolidin-1-yl]-2-
rifluoromethyl benzonitrile Step 1:

- [ 3- Cyanonet hyl - 2, 5- di oxo- 4- phenyl - 4-[ ( 2- pr openyl oxy) met hyl ]i m dazol i di n-1
yl]-2- tnfluororret hyI benzonltrlle [00333] TLC Fr 0. 25 (hept ane/ et hyl

] N\ ~rws~l S\



(d, IH; 5.31 (d, IH; 591 (ddt, IH; 7.41 (m 2H); 7.49 (m 3H); 7.94 (d,
IH); 8.01 (dd, IH; 8.14 (br s, IH LCVMs: (Rt = 3.45 mn): not ionisable
Step 2: 4wWD2010/031823 PCT/EP2009/062073

5- Di oxo0- 4- hydr oxynet hyl - 4- phenyl - 3- (2- propynyl )i m dazolidin-I-yl]-2-
trifluoromethyl benzonitrile [00336] TLC.,4&r = 0.40 (heptane/ethyl acetate
50/50) d 1H NI\/R(CDCI3) : 2.48 (m IH); 3.83 (dd, IH); 4.48 (d, IH; 4.73
(d, IH,; 4 : 0§a{HOHSFD 7.95 (d, IH); 8.03 (d,
IH); 8.18 - (M CH20H) Exanple 20:
4-12, 5- Di oxo- 4- hydroxyrrethyl 4- phenyl [ mdazol idin-1-yl]-2-trifluoronethyl be
nzonitril eTg 19&@%0{1%&%[@(%3 1 rubber uﬁed asgfeed oclk for ex mg T?to 28 was obfained from

4-12, 5- Di 0X0- pr openyl oxy ]I mda

r omet hyl benzodifferentseuc@0337] To a sol ution of 0.47 g of
4- phenyl - 4-[ (2- propenyl oxy) met hyl ] i m dazol i di ne-2, 5-dione in 30 nL of DW
is added 0.28 g of copper (1) oxide and 0.81 g of

4- br ono- 2- Préﬁakumnmmhwrbenzomtrl le. The mixture is warmed at 135C for 20

hour st hen it ev ated Lo dr ss. The crude ,product d a
20% aqueous$* EYB‘?%]P‘?@ U SAHER ‘gasy{‘)i‘ge TelEPP £3OR < ¢ H)m(f i pai%étt %ioki}.eﬁ%‘éé&@
organi c | ay&kerat SOLQEIdrﬁdhdﬂ@dﬁn:d@ﬁft&ﬁpdﬂﬂbd;ﬂbzﬁaﬁeézulla‘aqhécﬁs @hhsar‘féhe emmophased/as The

crude product is purifie chr omat Qgr y .0V ilica I
wi th 70/ 30 B pEssHa PeteR ¢ 58 E&flléﬂmﬂ%gld%f&‘:@?d% 1f%°é‘ %%H%ﬁe"%‘%h UL%eég‘Jt APS
71-30) 10 1heMVR &@m@)& wate?’ cﬂ@ulﬁtgd or{ 1‘@)0 wt% df4he(s@ﬂ1re& coRphriend. Phé c()ﬁhenﬂrzhfbon 0b. 28

idin-l1-yl]-2-trifluo

(d, IH; 5.32 (d, 3H); 7.70 (m 2H); 7.98 (m
2H); 8. 14 eﬁﬁlltl‘fm‘éﬂﬁpe% F@tthe-bremgiiufhw'abef ﬁi"&m (”ﬁﬁ H-) St ep 2:

4-[2, 5- D oxo- 4- hydr oxynet hyl - 4 -phengllmdazolldln XI] r|fluororrethylbe
nzoni tril e 5PBO33H - q'BhraC%l'é‘PEPtsfeéﬁteoﬁ ¢ 1.8 phy and Irganox 0.03 to 6.1 phr

4-[ 2, 5- di 0x0- 4- phenyl -4-[ (2-pro enylox nmet h dazolldln %1. hed and
2-trifl uorgﬁ%?mob‘éﬁlﬁhhef=rqiﬁs@v? i}E?ﬂH_ fl)s QecPTppestiss orgp linished an

trifluor Pb%@d?%nc%sg?@mhwhﬁs @e LB 6XBdud &Qnme c@ﬁteﬁklo@mls% oneitane. The
m xture is stirred t for 6 hours and poured into a saturated aqueous

sodi umki caLbopalfy sOhkLIFR: @R exi7eghegs W th ethyl acetate. The organic
| ayer is dried over nagnesiumsulfate, filtered and evaporated. The crude
product is purified by chromat ography over silica gel while eluting with
70/ 30 hept @;%&5 %ﬁe m xture. TLC. Fr O. 25 (hept ane/ et hyl acetate
50/50) d 1H 3.99 (d, IH; 4.42 (d, ; br s, IH),; 7.49
(m 3H; 7 cl@m(emlalmavaflablghrombmzwubb@r wigh (abMOQﬁeYI @r}L Ed:ﬁxswﬁ%f?& oE28 t936nin) :
344- (M CH I 0 < 0
4-[2,5-Di oi%’“’“%)”h o %Ey‘%ef%y? A . e R e T T i a8z ol 1 ol e “fa§| ] -
2- tri fzk)uord@mﬂt(draiyin-tb@mmhh@md whe(rmtyt h Oidit) F2Stvey obtained containing 20 wt% rubber, 7

2- brono- 1- yl ) et hanone | 00339 t Th
| - (3- met hyf‘%ﬁgﬁ %t ﬁ%ynoln)é’gf"zwa o2kl ‘ﬁg 1B RS Slénﬁf?s@u fileg cpmpopents The
(726 mL) atcoffiratibhef mduives @ith &sﬁdc%ﬁlﬁbrmnbﬂutyamut&qﬂwugn wad uti on of sodium

concentrat G8PChd buPerr LaebR S B §El 7@2%% R R I Bhbexane o 100)

to give the desired corrpound TLC. Fr = 0.42 (ethyl acet at e/ cycl ohexane
10/ 90) . d 1H vaR(8 . 2.47 (s, 3H); 4.49 (s, 2H); 7.40-7.47 (m 2H):
7.81-7.201 (Fpmpigs 8t "“GF&”‘”“@ 42 nmin): not ionisable. Step 2:

2- hydr oxy- ITl{e?mH&g,m,g{(p%nyl)et hanone [00340] A solution of 2-bromo- 1-(3

- met hyl phenyl ) et hanone ( 1 in acetonitrile and wa 13 m) is
treat ed und‘ﬁ\ecﬁ?‘?@i"%ﬁ\}@ﬁluﬁ 81 the PEnP(et YBESITEIEF éﬁﬂi’ﬂme %‘u éx%@f('sfoﬁé’ﬁ i
repeat ed thyge,dd Mmp%é ﬂ&iﬁ@‘lv‘h@ﬂrﬁ wad ﬁreﬁ%ﬁéd &Qie@&;be@liﬁd’v@&b@t@a‘{w (IZh water
dri ed over magnesi um sul fate and concentrated under vacuumto give

desired corfpbuay? sTgle; tulprintuty, typs fieat pRphangiatIAe drteyel Rﬂ?ﬁe%ﬁq%ﬁlﬂlppi‘bf@b)a St?&*“lH
NVR ( CD 3) pix l20f4< n{c§ gl—t!)le dlémgtgr c(f%he %@nal Elpéf‘lva; 1 A8l 'The b washehfkd By 48utem
2H) . Step 3 2-[(2-prop erg) hyl ] -1-(3-nmet hyl phe ) et hanone [ 00341] To
a sol ution sd;apeg-shglu ﬁ@x@eatmgand@mhwqohf@ma 9ié£%r¥n§bf@ﬂl P prsssyie ehefaplvg|(3) was
brom de (10 t ) r i irolidd) -
The m xt ur en%gg egt}?ﬂro?g%%%ng%g& E?c??\éég&% Iire%ﬁlrgluﬁmnﬁgtgf va%e‘dfsn cf(oiijlur eis
diluted wi tarmtcmzamyanyacesamemt Falper @hleaet@nmtma qhesen@@ﬁ@ébﬁlhrmlé&eéﬁﬁecbﬂwﬂﬂﬁ@d

on silica C

desired cogrrvﬁo N %&% Itégatte%t@( %%&) {;Eﬁag%egtlit?g} %%gﬁgg%%%%g%}éﬁgé l%‘ﬁdThleH
NVR ( COX3 3)conical éﬁtle(t of Bé)degabsiad v(est,et 24)) was4 eqilpred,, wiﬂH)a pinp ¢4.2 wh1¢h) wag 237
(d, IH); 5.96-6.04 (m IH); 7.37-7.45 (m 2H); 7.75-7.79 (m 2H). LCVs: (Rt
= 3.30 min): not ionisable. Step 4:

4-[(2- propenyl oxy) met hyl ] - 4- ( 3- net hyl phenyl )i m dazol i di ne-2, 5-dione
[00342] To a sol ut| on of 2 [(pr openyl oxy) met hyI ] -I (3 met hyI phenyl )et hanone

~ N~ . o



conpound. TLC. Fr = 0.30 (ethyl acetate/cycl ohexane 30/70). d 1H NMR
(CDA3) : 2.44 (s, 3H); 3.80 (d, IH; 4.120 (m 2H); 4.22 (d, IH; 5.23-5.30
(m 2H); wo2st&3g23(m IH); 6.37 (s, IH); 7.26-7.45 (m P¢HEP2009982073 98 (s,
2H); 8.11 (s, IH. LCOWS: (R = 3.43 min): 428- (MH-. Step 6:

4-[ 2, 5- Di oxo- 3- et hyl - 4- ( 3- net hyl phenyl ) s4-[ (2- propenyl oxy) met hyl ] i m dazol i
din-1-yl]-2- trifluoronethyl benzonitrile[00344] To a sol ution of

4-[2,5-dio Hashibh Hh @z Qi et oyl ] -
2- trifl uo?@%@{"}‘@f‘%ﬁ%@éﬁﬁ?ﬁfﬁg énz%g&p%%%%omg% i s added po%sm um
car bonat e @@z@ab*rg)o lmndle mrvyscpmhsdzed (m@@ldm)highM§SW$<§@Tﬂ@e$ yergigkep Ggmghe
hour s at re eva r te,
dried over Wé@ e, fﬁdf @8?%@?1 %azitg\%i% Iaor%{llt%gmtl %ﬁ%&%ﬁ%&%%ﬁ%@%%au%%@ =
0.43 (ethyl acetate/cycl ohexane 30/70). d 1H NWR (CDC 3) : 2.43 (s, 3H);
3.04 (s, 3H); 3.97 (d, IH; 4.14 (m 2H); 4.42 (d, IH); 5.25-5.34 (m 2H);
5.85-5.91 @mumpk)8 7.17 (m 2H); 7.26-7.28 (m I1H); 7.93 (d, 2H); 8.01 (d,
IH; 8.15 (s, IH. LCVMs: (Rt = 4.01 min): not ionisable. Step 7: 4-[2,
5- Di oxo0- 4- hydhénxmgratehgﬁin-d{thmﬂdagefzm@ BetmeﬂWCpﬂl@pgﬁbMﬁf@d@@Piﬂéﬁi%‘{%w 3 was
trifluoroneth I ben i 0034 f f

4-12,5-di o )?gn ﬁﬁ)ﬁ%iﬂ’ H%{:%?ng%teg ﬁ? o or %%Qeﬁ@at% vessel 4 was a
propenyl ox yr)eérﬁbhmlg]ﬁbamydalnml aﬁb@eWedythx]wgr at sngh’?t leipey :mdebdﬂ;t bb%ﬂwmmﬁyeﬁérom theD C

M(5mL) i trifluorobor S

m.). The msﬁaa{i’fﬂﬁg ?"iésegflf% glge ""ﬁ%‘fiﬂ%““é‘%ﬁ'gr]?s Cﬁi3&‘ii”l ﬁ?%bd“’ “éddé\%m %‘h an
aqueous ¢S Olnkiah® Bor@ént&a6h M1 Biteambanat&ity df 4,84hnthaty memgmesa amﬁﬁ: S uI fate,
concentrated and purified on silica gel (ethyl acetate/cycl ohexane 0/100 to
50/50) to give the desired conmpound. TLC. Fr = 0.76 (ethyl
acetate/cyclohexane 50/50). d 1H NWR (CDCI 3) : 2.44 (s, 3H); 3.09 (s, 3H);
4.17 (d, | Hrampledyr (g IH) 7.17 (m 2H); 7.28 (m IH); 7.39 (m IH; 7.93
Eﬁ/i_ C:—I|2_l)d-|) ST%%{%% %(H%gxd F1, ancg the corll_ci:)entra!.?gr\l/sumt%ere the%ar%t? as in Qxample?S The heating

4-[ 4- (2- Chl,QueRnemid heater 2-vehs Q%0 4shmdfh@>pyaa§wml thSsdpRiahiyd vesictlazak betiospHeriy| ] -
2- trifluoronethyl benzonitrile [00346] Using the protocol descrl Red in

Exanpl d56, (5t18#P®): Thesencprigted. BuhHgn e fosop ! el spaspig ygisyL 4 was a free flowing

2, 5-di oxo 1 120X my.h]cbm@@égh db]ﬁfe e‘d)ﬂdm Bretsbiafdtigr om
et hyl benzog?gt@[]lﬁ%li{/fésegtélsgwt&hggﬁé’glar ed g%r?pound KI i( O DB) 'Iiaz 68
(s, 3H): d vassgisusingthg gfiractipng@iniord.2 pHjescriped @beve, Thorsoncerﬁ%@d (fhlid Iérhjid apexpge (m
(2|\/|- ’CHg O(2I-5) (c%gtlr_gt 0n§5%55&f9/6 aAd_QVISCID%f 66 B@)Dlﬁ?&g BhbasicBhi 600892/ 394) -
[l-(4-cyano- 3- tr| f | uor onet hyl phenyl ) - 2, 5- di oxo- 3- net hyl - 4- phenyl i m dazol i di
n-4-yl ] met hyl hydrogen sul fate[ 00347] A solution of 0.39 g of

4-1 3- hyI m}yd{)oxymat hyl - 2, 5- di oxo- 4- phenyl i m dazolidml-yl]-

2- trlfl uororre fibenzonitrile and 0. 48 g of sul phur trioxide-pyridine

compl ex in 39 f{c?éa Ol ML £1.16q b Joﬁgnﬂg;?oq o uRQURS of EBaRYRPLITAL Gty
dryness. The ¢ e produ by chronmat ography over silica ge

whi | e el ut Irntglmm oﬂh@aesammm smwnﬁ@%qwawowsauem the awidtiogyesse! fivas @HeosprFric;

g ' 09 (0 ﬁS ( W Jﬁ%g h@g %(l)r/fcgb(x:t?atteglc %\gg’ z-lgm { ottogiocgfi}% %e%gréﬁgdve%s'_‘l %‘m g%%mg

( si, IH. LoMy i, asobkeb2d miraygh a%ﬁ g‘(aM-dﬂd)coulE)be ampeyed fRAn the separatmg vessel
I-(4 ano-3-trifluoronet
5- di ox?/5 %Wﬁ‘i plye %ﬂ‘eﬁﬁ}lpf%%%f ‘8@1%“?\’"% § PHECHSA PUPhy e %Sgceier?c% os%ﬁ‘é? e ep

1 concentrated fluid H had a hexane concentratlon of 42 wt% and a viscosity of 317,700 mPa*s
[1-(4-Cyano-3-trifl g)cl;omet hyl phenyl ) - 2, 5- di oxo- 3- net hyl - 4- phenyl i m dazol i di
n- 4-yl ] met HHTSYF ?fﬂu()l ‘phosphat e [00348] A solution of 0.4 g of

4-[ 3- met hyl - 4- hydr oxynet hyl - 2, 5- di oxo- 4- phenyl i m dazolidin-1-yl]-2-
trifluoromethylbenzonitrile in 2 nmL of pyridine and 0.2 nL of diethyl
phosphate is stirred for 3 hours at rt under argon atnosphere. The m xture
is quenchedEW“fme?M aqueous hydrochloric acid and extracted wi th diethyl
ether and ethy|l aceta The crude ro uct rified b chr t-qgr.aph
over sitd calijeeediiork é-ﬁqéq Gidmg e tme Fit“ﬁd\ﬂ‘te‘tvﬁgtghea%&eé’f e" i ;Tg ﬁ% hégmér =
0.7 (4/1 DQMcﬁﬁrﬂ)éf"th@%@it&tﬁ)/as 56 14 70 RiHe GRBGIR) in the &%aréﬁlg \@kﬂelﬁl%a@ﬁm(lﬁ’,a HH)
4.15 (m 4H); 4.83 and 5 2m2;745755 I—Q]g? % 1H21d
(m 2H). L(}’mceﬂflﬁﬁd flurg H@WF ttOIBQ e(sm_qg%tmg gestseleél ﬁas? regr flowing foamy Hqti as

|- (4- Cyano- &lkid biiQIAne LR gh@naﬂd) cRPb8liIconRydr FBhhHk -sdpaphime Weksi dﬁzgﬂthedl n
-4-yl ] met hyl di hydr ogenphosphat e [00349] Under argon atnosphere, 1 niL of
bronotrinmethylsilane is added to a solution of 0.39 g of 1-
(4-cyano-3-trifluoronethyl phenyl) -2, 5-di oxo- 3- net hyl - 4- phenyl i m dazol i di n- 4
-yl T methyl diet hyI phosphate |n 10 m_ of DCIVI cool ed at OOC The reactl on i's

NN N 2 —— N o o o,



0. 12 2 gof 4-dinmethylamno pyridine and 0.3 g of

| - (3-di met hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochloride in 50 nL of
di chl or orwOhlare3ig3stirred for 18 hours then poured i nt @ChaEPes0asH73
extracted with ethyl acetate. The organic layer is dried over nmagnesi um
sul fate, filtered and evaporated. The crufde product is purified by
chromat ography over silica gel while eluting with 70/ 30 hept ane/ et hyl

acetate m t i L el CATP QLG bl Wls Bs@vedOn the conical
(hept ane/ e%gﬁlg/éF@Oélc@Jtng{ﬁgy?g??B{&d%% @?I¥tc = g O/ m n121:p 4§9+S( Mt BuOCQ+H+I).
Step 2: outlet section of the separating vessel 4. The concentrated fluid I had a hexane concentration 0
[1-(4-Cyang; 3t rifl uoronethy, - - di - et hyl - 4- phenyl i m dazol i d
n-4-yl ] met %¥‘<’§/°}° é?J ety -?#?’OAQ(@%@?%%%E;%S%“%P%&S% oride [00351] 2 ml of
trifluoroacetic acid are added to a solution of 0.43 g of
(2S)-2-[ (I, 1dimethyl et hoxy) carbonyl am no] - 3-net hyl butanoic acid [

1-(4-cy no-3-triﬁ5uoronethy|phenyl)-2,5-dioxo-3-

nmet hyl - -p%éﬂ@??n1dazolidin-4-y|]nethyl ester in 20 nL of dichl oronethane.
The m xture, i tirred 25C. for 2 hours : ol vent. i S. Vaporatigd to
dryness. Tﬁge%?%ﬁ%%pﬁgaﬁﬁta?ﬁﬁ%?Wﬁ?ggg§??ﬁ&g%§3®€§g§%%ngu%o s sodiurnlﬁ:zgl

bi car bonat ec8iohuifitierhcaten ext seact Fd°Qyithdpresstny lin the stpatating Tiseel drvgaddEhlfaayby i s

dried over nagnesi .sul.fat filtered and evappyate .

bt oduct + s ASrIat H g et FecHp R BeSERERL Paf Rge! BOVRE il 4e

(5/95) andoBededlthofistaa AMhh ko gah calitl dei daveaed dtoorhel sepeting vastdhesingshe

added. After filtration, the.desjred_conpound i.s obtained TLC Fr .= 0.

(i ohi o oeXAHIR) FEREA BT BTN Soere1BRIRO TS W1t BBCR, mg?lﬁ eonya) %“‘%h

:3 H)l;9 ? 072%&¢io§592%e ?ep&t%‘lciﬁ esé.Lelic-]I);V.g}{é.(cth&eﬁmzied fiukif) H) Ifﬂldlaiglg{dn? Ic\:;ﬁrﬁ):gtraé;ﬁBf l(w;/gH);
: m . 8. 26 : ; = mn): + . Exanpl e ;

[1-(4- Cyangida YRR S198 PQArieanprasursd St-@ig%xo- 3- et hyl - 4- phenyl i ni dazol i di

n-4- yl Jmet hoxy- 4- oxobut anoi ¢ acid [00353] To a solution of 0.20 g of

4-[ 3- met hyl - 4- hydr oxynet hyl - 2, 5- di oxo- 4- phenyl i m dazolidin-1lyl]-

2-trifluoronethyl benzonitrile in 3 nmL of pyridine was added 6 ng of

di met hyl amThepgiiitsidesxamalen i 1§ Spvingcle rﬁeEfOIa?ﬂli%rO? &Ee. C?*Ffsntfﬁq‘g? sk

stirredsfor,dRaRuESabihen evaporated to dryness. The crude product is

washed with water and extracted with DCM The organic |ayer is dried over

magnesi um sul fate, filtered and evaporated. The crude product is purified

by chromat ggyaphy over silica gel while eluting with 50/50

cycl ohexane/ethyl acetate to give the desired conpound TIC Fr = Q 17

(cycl ohexahdixethlgl | at¢tCGitae 50/ 5@)[hBalitd NVR ( EBCingponter®, §7-Yiscpgity iPajHpt

3.02 (s, 3H): 4.92| (hatekBfj; | Sdd@Bssing vedseld  [7.[8@ojomflu@dii]” |7, 5807Cef fRE4H 7 06

(d, IH); 8{04 §dd, || H25°@. 18 (d, I#H3. LCVS (Rt H%3.49 nin): 33840

(M H CH20O CAHA6R) Exsanpl e| 27: 1013 53% 65,000
(S)-[I-(4-Cyane- 3-tri fioeor ofret hyl pingnyl ) - 2, 5- di okesr 3- netlhyl - 4-3iAgAy1 i mi dazo
l'i di n-4- ylTmeghyl | di (perogen phospbate St e p2bws (S 7,600,000

O

)-[1-(4-Cyano-3-Tr Tlpﬁﬁ@ne.nylpnggyl)-2,5-d|oxomsgnethyl-4-pngmmmbmidaz
di n- 4-yl | methyt—drethytphosptate{00354T Aot ution of 1,2 g of
(S)-4-[3-nethyl -4-hydroxynet hyl - 2, 5- di oxo- 4- phenyl i m dazolidin-lyl]-
2-trifl uor gnet hyéiyensons¢tforthe heati@ midioh pyri dine and 0.6 nL of diethyl
chlor0ﬁ§osphate is stirred for 48 hours at room tenperature under argon
at nosphiere. The m xture is quenched with 2M aqueous hydrochl oric acid and
extracted with ethyl acetate. The crude product is purified by

chr omat ogr aphy over silica gel while eluting with 1/1 heptane/ethyl acetate
m xture. TLC. Fr = 0.12 (1/1 heptane/ethyl acetate). d 1H NVMR (CDCl3): 1.45
(m 6H); 1.75 (si, IH; 3.10 (s, 3H); 4.13 (m 4H); 4.65(qg, IH; 5.02 (q,
IH; 7.37 (m 2H); 7.51 (m 3H); 7.95 (d, IH; 8.0 (dd, IH; 8.13 (si, IH.
LCVB: (Rt = 4,66 mn): 526+ (MH#). [al]D=- 44.8 (¢c =1 % EEOH). St ep 2
(S
)-[1-(4-Cyano-3-trifluoronethyl phenyl) -2, 5-di oxo- 3- et hyl - 4- phenyl i m dazol
di n-4-yl ] met hyl di hydrogenphosphat e[ 00355] Under argon at nosphere, 2.5 nL
of bronotrinethylsilane is added to a solution of 0.80 g of (S)-[|
-(4-cyano- 3-trifluoronet hyl phenyl) -2, 5-di oxo- 3- net hyl - 4- phenyl i m dazol i di n-
4-yl ] met hyl diethyl phosphate in 25 nL of DCM cool ed at 00C. The reaction
is stirred for 1 hour at 00C then 18 hours at roomtenperature. The sol vent
is evaporated then the residue is dissolved in a mxture of water and

nmet hanol . Sol vents are evaporated and this process repeated tw ce. The
crude product is purified by chromatography over silica gel while eluting
with 90/10/1/1 to 85/15/2/2 dichl oronet hane/ met hanol / acetic aci d/ water

m xture to provide the desired conpound. TLC. Fr = 0.12 (85/15/2/2
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LCVs: (Rt = 3.22 mn): 358- (MHCH20 C4H4G3) . Exanpl e 29:

(S)-((S)-1-(4-Cyano-3-(trifluoronethyl)phenyl)-3-nethyl-2,5-di oxo-4-phenyli

m dazol i dawo-24ro0/0si§28et hyl - 3- net hyl but anoat e- 2- anmoni um clrCorEPd®9861072 p 1

(2S)-2-[(I,I-D nethyl et hoxy) car bonyl arri no] - 3- et hyl butanoic acid (S)-[|
- (4-cyano- 3-

trifluoronethyl phenyl) -2, 5-di oxo- 3- net hyI 4- phenyl i m dazol i di n-4-yl ] et hyl

ester. [00 i

(S)-4-]2, SE%]‘J‘ -%%’ﬁ?d?@“%%’% "4153- CHEEI - 4- phenyl i mi dazol i di nl -

yl]-2-trifluoronethyl benzonitrile, 0.33 g of

(25)-2-[ (I L ﬁl et hyl et hoxy) car bonyl am no] - 3- net hyl but anoi cacid, 0.185 g of

4- di net hyl Ans RS pyrldl ne and 0.45 g of
| - (3- di met iyd aaviceapsdopyihy eﬁm&ﬂdsWasambtadtq thw de shyein octib-dr AdEstompun Yits vsd

di chl or rret hane St +Roure ted
with et a‘?:'"%’fpa ﬂmﬁh((g %’drtfﬁﬁ —Qﬂfe reatlers r| 2d o %rt&nﬁaﬁ@%ﬁ#mq%gﬁ e?éﬁ&@é}
filter ed aﬂfﬂe BWARO it 6ds eqliped ville spriodiet of I&n[w tyipk) tbﬂdlmpetelmf@hmmﬁgﬁb}ph%/
over silica | wh e eluting w.th 70 30 hept anelget ace at e mx

provi de t h&agig }‘(?&H?f’oﬁ?'?dgeagﬁﬂéy b = Shp lteﬂeéﬁ a%l & A m%lc‘g Sa]} EO)
d 1H NMR (@mlcﬁl)erm) 04 89esaure rﬁleQK/a(vg(B) ohd insthlldbpfia, t09thb de@sﬁﬁg @mseil(HD 'th8. 02

, 3 4.22 ; 4.93
g|s_|) I;) 96 e@ssuf’%pstrw tl@ed‘{alvelw cg%roilsd ?Lg?n(xatllcg\; |_tDo @éﬁy@om( &%Q%’?)&;é&t pl%mﬁyvgs
489+ (Npt Budstdthat HotthnR iriire hodted ﬂ\(uﬁ (6) waddfrevéntelfl T)heat&d 6PId2G) %) mnfrbduced
-(4-Cyano-3-trifl uoronethyl hen 1)

5- di ox0- 3- HER HiFl degasstgriprse Hdrw rbm tAR-4L87) qoprise eyt of thdlegpping vessel (4) was

E gxgb g;?[}t Ig%n hRel tha?ﬂ}ng . Qi)ewhgg%ﬁgl(l icgnl'xl(fjﬂliﬁrtrlgfl ﬁf; fﬂe{xhg%%é)@ @lihg aild ghapfiénpadded
car bonyl amhn@qlllg qhepeﬁyplﬁmeéﬁm H g@qagiefé g)sle[p| a) was then pas$éd through a reheating unit (6)

3( fref%;al‘lno %vh&:il'x\f/f{s:é rrslrnggggza JP‘LE@@%% héat %ngaf?%:gt’l“ehf l?tﬁrngloplrrﬁ_ dlaI];neter was 20mm, the

di chl orlarreuman@ piﬁﬁheasrmmpmd@wﬂsa @%twrmféer cﬁttyneo%a(ﬂéwﬁeg Feursonplishgl hioytube 20
m. of tol uen fn%g ?Q%géf &Aﬁ?ﬁ&ﬁ&n | %%?ﬂe“ddjé pGyaporated to dryness. The

crude product I'S ura ueous sodi um bi carbonat e

sol ution and ex . ta fEh Qh PN Bed @YEThE Sxtfllgbesk @y er
magnesi um Enuff%t gt%ta%é\ﬁriegm%%&edvggg}a%vg% © Tﬁtg cr%g 1 ero duct |>§ di ssol ved
in 120 niL @:‘;tndiechlhowmtdamhgmmIscretvhaatrudcr Mthra@qewugmtermﬁﬁ@iﬂgﬂmsmwa

2y o0en, ) 1o L LRl SUeb 8 SEREAL, LR L tration

95/5). 2d 1kt\MR (CORGE)m the Rediangoint 112) CRthe Bitfiler2the® e(mdermyegassmmec(t@ns

gH)25 ?Sll ,1 | ’I:GL%e[f%Qc? r%r %égtﬁ%)g\ga__s( ]%928%12 %}2 th%ﬁag)%xtg%ra ﬁe%&m@osec%lo(n herg@ the

4-[2,5-Di loms‘t“mh)d@eﬁ Q?égﬁﬁﬁh@)fshctﬁmmﬁimylkeﬁa phenryink decinol b}, ne beay [vpat2pare{ 130xyb
enzonitrile Ste :

5- Di 0X0- 4- ﬁ9’&i‘r56tﬁ9r“hét‘f?9{‘ r linesHddy i ppeiees Figerion and yhorehs, b FEUPHBEAZE TR e
[00359] A %Qﬂnyﬁdeerﬂw@ﬁm%&&emeﬁfudér&g@s@mgBedﬁie&MXh/@&imsélnglamﬁwn@tsemm 16B
(prepared according to WD 2007/ 137874) oxane i 3 %\

sol uti g ofan‘ié)@chj VERL PRI M@)h‘ﬁﬂereﬁ ﬂﬁe‘ﬁ?‘imé Yeandd gbﬁf“‘@&a oBrEIeAg
to literatyrg vaScRﬁ:‘ﬁqy'(ﬁ)lA B 5. BSURA UsheRBl WAINT tRS cohvdinl sckhbrs QUBAIMEB and
hydr oxyde in water. The m xture is stirred at roomte eratH?ujmt

over ni ght , ié@i e ieé@mﬁ?d b pesgmalaring EoptHABA P Hd208 andayvhorayd
hours. The fﬁ%ﬂe‘ﬂ%&?ﬁhsbéa&&ﬁl@t bGated Wi th a saturated aqueous sol ution of

sodi um bi carbonat e, extracted wth ethyl acetate, dried over sulfate

magnesi um i (eREectBYARPpAi8HarARd RVEifd QAN RbIE bk inkRpG@tnMhiched alrstighng

vvith 60/ 40 &%p%’ane%mﬁfl Eetlataer mituryelét 1| ve Ltlhe éxpgct edwg{r oduct. TLC

Fr = 0.30 (theptadeffehhykingeeimpulesd)y soifrol @elmwpéu(ecﬁdhswbbes aggviese ingflpe:

4 06 and 4 ?\%}nge%d 2H); 6.07 (bs, IH); 7.23 (m 2H); 7.51 (m 3H); 7.66 (m
= 5.44 mn): 306- (MCH2OH)-. Step 2:

2 [2 Do e 5 45 RBREY L 1 azabdrdhB 15 ¥ Thlecneidaxyb

enzonitril :ﬁ'fdﬁgé'gé @g‘?@gw%&%%ﬁ%egﬁ ca?rEionate1 ar{g i) T ( M i odi de are

added to a mlajpiatenymfhe&tél&(ch@get—and further connected to a 11qu1d rmg vacuum pump The other

[ 2, 5- di oxo- 4- hydr o t hyl henyl | i : Lunil e

o2 L oV a e & TR VAR G i dhg el GE RERE R b

evapor ated ﬁj@mﬁlgya@eﬁﬁpuﬂﬂﬂe residue is taken in water and extracted with

ethyl acetate. The organic layer is dried over magnesiumsulfate, filtered,

evapor at ed and chromat ographed over silica gel while eluting with 70/ 30

hept ane/ et hyl acetate mi xture to give the expected product. d 1H NWR

(ebA'3) : d 3.09 (s, 3H,; 3.97 (s, 3H) 4 17 and 4 72 (2d 2H); 7.27 (m

P pN— "N



d 1H NVR (CDCI3) : 3.04 (s, 3H); 4.11 and 4.65 (2d, 2H); 7.37 (m 3H; 7.51
(m 4H); 7.66 (d, IH. LCMs: (Rt = 3.16 mn): 364/366+ (MH); 333/335- (M
CH2OH) - . Wa]200318238.5 (¢ = 0.925 % EtOH). [00363] TablreTEP2R0pPs®3ENt ati ve
conpounds of the inventionProcess for the Production of Water and

Sol vent - Free Pol yners The present inventihgn relates to water and

sol vent-free polyners, in particular water and solventfree synthetic rubber
products 1i n g @JQ a2 dn ity nisBPRE soRdUESudsinyel |
as a pr ocesTEEff{o}?[ %Cﬁﬁﬁgglgﬁ%ﬁ%ﬁatﬁgr &of . Thoe |nnve tion urtS eor rel ates %ﬁ a
devi ce sui tsadioe (t@)awonqﬂeldhmwn@ lpjwkees@ a bBgntdneesieg ¢lemer Both gg@mulating
TPOr ANt g ERlapl P AR U RIGRU P AIHE e fhod B

(co) pol yrrerlzléfS ed out via slurry,
emul si on or, sol ution pr.o t # el ugde Ryt vl
rubbers and* ﬁ‘%f‘ E%Sr‘cia mbaeif i hs BG%FEOI?SlﬁE?)?é%‘S?‘gIt}eglgﬂsgggﬁ&\s(ene propy| gne
di ene Mscl aﬁsavﬁdnlaﬂemhe(;&@ﬂ\t) propﬂrtltfslth tebutaging setiongb€y.s (NBR) and
styrene-but adi ene rubbers (SBR). After the (co)polynerization, the reactor
di schar ge mi‘h)etméaehngmaha'(zﬁ)s aad omteaséctibmezmmlewmmbmdIiMans fumé@iaﬁmtwn The

dt taly T
oo sl Ty Cra RGeS e iR A e AR g ope, RO SenpLy GRE' ©

unr eact ed nENER4sToaled idthabbirerintaahtd oodd secOne d| sadvant age of the contact
with steamand water is, that synthetic rubbers are coagul ated. The rubber
polymers are then present in the formof wet crunbs in water. Mst of the

water is then be separated by draining, followd e.g. by the application of
drying ot rirdawle hd a final vacuum dryi ng step. Copol ynerization of

i sobut gne emﬂld :F§Q@H@Bﬁoed%@&hvés@M&s?&?hbﬁk}(ﬁuﬁ&bbﬂﬁ thrbGghpexaETRiderl Sascar toi ed
out industria | ow t enper at ures of ap e 0Cto 0 o
obt ai n hi gh? r whigls ceigespails tg) k&l pY %egl%a?ﬁ’é bé‘ﬁ%{dPlg’ﬁéthPélH%t gg gleatm

di l uent whidgodfiGre20tHdhibas (B] PEaESOUSEE ﬂ}@pkd@ﬁﬁé mhuedgegmtﬁr@arassammmmemt
After the polymerization, the butyl rubber po is present either as a

slurry in cHiedemrmEaiianéiis ﬁeetglganqﬁlm@féhe&beaf% IHB:*E (% P ﬁetéo hAdFo@aPrssire in
Unr eact gd @Qggﬁ;ﬁ: ;?Jrle(lﬁi)' w8 Bk GPE Mhe bitrdl REpEARSE HihISGRAREE 8 AOKTHY Hﬁesswﬂ%e
er pol yne

butyl rubb needs to be recovered and isolated fromthe diluent or
sol vent. |nn tﬂtvesesqndraw thirdoeasert ( hd apdl Serdsdawsreshtortelzie: Hitragps vaalied e theeam
Is treated b 250 ok wpshm ospid fth

chl or onet haar(l:wce&"g'lr% f}ég&ﬁﬂglﬁﬁ m&lnﬁgg?ar e thereby fl ashedg of f Igﬁsdg 0t hee
water is sefpat ataabiitybmbbirepredwr Shoyehe tadéghs alasormn thahwpariiee by e itf¥sm
the reactor_is t roce her I W) .08, Bt v
rubber prodli& doth gihgrc%n(%%@rélr%gé{uddﬁ“% tﬁ%ﬁrg%ﬁ%g%ﬁ%nﬂg%%ﬁscﬁ%ﬂél ng t he

r eact orz(borﬂhﬁrve;atlmtt@f mermruml(w@jm Subibeabsdrexdahs . theThpbber fikd plogady blaaneed to a
evaporated after this a urther stripping sta ' plied.
remove remdi Vﬁ’ﬁ S%en’élrf@? ?r&édaa&é’% CrmPs RReAE) 1) %o%'% Y %8%3@&%%& Jﬁ{gf}? it ha
hydr ocar bormeéﬂeﬁejyt thaneti@no@the nicieivushag. kid thbaiutlelesectaina@y}?a sargl appibbedwas
during the polynerization ste The r naln en L enp
fromthe redefdsrd: ‘61181 #ah theR © ﬁt G T8 & @?rq r[’er}rasﬁ‘r oé@sgmn}ﬂ‘b rr'"f%%

di stillati oposlce@) cbitRicBut ik ofitidh bakipolys®alyz& tprdeﬁeﬂheafé haxdnaamgme@mmes
solution in a hydrocarbon. This solution can either be processed further,
such as?bei {§°LiBli¥et ed to a hal ogenation step, or the butyl rubber pol ymer
can be isol aidogifeect |y fagmihe solution. The isolation of the butyl
rubber fromsolution is simlar to that of the slurry process and al so

i nvol ves coHedee with stedh®aMd® hot water, whereby the pol yner coagul at ed.
The butyl ryhher polyner ig4hen present in the formof wet crumbs in water
(6 to 10 wt % polyner in water). To counteract the coagul ation, salts of
fatty acids are added in the flash drum containing the butyl rubber crunbs
in water follow ng the coagul ati on/steam stri pping process. After the

addi ti of0 of Ezatepleildes, butyl rubber is then converted into the final

conmer ci al p@ deEZfa%rd@gchp&ﬁ‘ﬁgbe %Eﬁr &spc?%] féécbéfoglg{ﬂuﬂ]ﬁ) Fhy ihRGchput bY ki &b b set to

ef fected by draining, e application of drying extruders and a
final drying @mpwmm aorfdspindi Zfed1 Whath oftheo firdrigpmptugyli meplesy trapruck NEi begling
modi fi cati o Y 0 bk SaRhO VG phiehad Bibaand
br om nat ed lrf'tpeﬁa ure t%leerhelg £f2 él na%%teorgjgrggheg £0 gentote ag zﬁwl%obgt) rubtglers
or indivi duahé *gen@sraiureomfnhmheﬁtmg ubdien of thegHicatingutty(b) wassioeto. 15pH], MY‘}GISUW in

bber | h | 1 d
unber . aftcAmk S Pl RS S 7 itk FF TS ey B PGB G e B

solution is generally denoted as cerrent Unr eact ed hal ogen and hydr ogen
hal i de formed as byproduct are neutralized by the addition of a caustic
sol uti on. Addltlves can al so be |ncor por at ed at that ~stage. The resul ting

e e o " o o



separation. Further mechanical drying is then conducted using extruders by
kneadi ng the product and squeezing out the water. The di sadvantage of this
mechani cavodny/asge2pr ocess i s the contam nati on of wat er Poy/EPp@Ebloszoabber
particles that were not held back by the sieves with the result that the
waste water requires additional treatneny.-The aforenmenti oned nechani cal
dewat ering can only dimnish noisture content down to approxinmately 5 to
15% Addi t'n?ﬂf'élseéomgréﬁ@thquRf¥ﬁtgﬂn5(§ﬁlg§;§l BIES whab) &tvek0H 6T 4. Nl Senl WRITET inkcSthe

t hereby heated to 150 to 2000C under pressure in a single screw or twn
screw ext r gemulging sestiph G8B) psa pAEPIAE ﬁeeat e aigioh B il ivtheitipresrestoanasppetic t he
rubber is %ﬁh&%mtoﬁt@ugmbérh&odc@ ﬂtr@ttgﬁ thd REMMBLES inl fle seﬁafttttghegsepv@pmeges

and forns open porous crunb ng deviceé then cuts the crunbs into
smal | piec ev@servﬁdeth@trthm@swameted ﬁmdéj/e’ds stidl afresdivveng flwé Tdrgpeh thetsighbglpse 6t Baal
noi sture | i t g r
genr al by Db o H57 of e dRul [nopfBlja e piscplel e ng it L MR M OR
acconpl i shechnihyy {stlatavm rtlya edtuderailhe t:lttsmbdghpetane whiteped verapdysandngy dhen needed
to cool the but [ CrI s .do t n r f
60 00 The BRURLLY PR S Rar B st el s e SR MR Rie s oP shERRE LB SRl
bal es are pasked, which baxdsn ot mroatrembsf or c]slnkpnentbberTﬁ“ee dinelr bmnbutyirmdber

processes for, dr Q) but rubbers i.s equi r |ve
B prenc . TREEHE) RElebeT e B ek S el B R SR AR o R o
to avoild heatceamdlioshear stress, which woul d accel erate degradatlon of t he
(hal o) but yl bber.. Various her special processes have been devel oped
with the aiﬁF@FdﬁeﬁbV|ng &agdﬁ/and vol atil e organic solvents from pol yners.
Ext ruder degasst.ng i n vacyuemwwd h or without the use of entrainers has

gai ned acc\ﬁtance in practical applications as the nost inportant

t echni que, W&#ever, the eHéPdV‘teqU|renents of such prior art processes are
quite high. US 3,1 17,953 Al discloses an apparatus and process for
purifying high pressure polyethylene. The substitution of synthetic rubber
cenent orlbdpyig lene in US 3,1 17,953 Al woul d, however, result in

crumbs be' N9yik @5 TBEEsPidAbd vBR L& - Qeetii%@ckq}%xﬁlt@l €fhe ﬂ‘ﬁ‘ahg}llauﬂ oF QL r0esi eabl e
at all. DE 195 37 113 dlscloses a method and an apparatus for pol yner

resins in pérkelsuikich poreparpondiekeesit ﬁh@ ﬁét’ll mgoraotd grbber prosivetr The dewiigt er
and an extrggﬁg t i r

undesi reabl e éﬁkgﬁﬁxgﬁtmégﬁtéﬁ%ﬁggﬁgb e 9%%§%ﬁ3g%%9&5ﬂgxgﬁgﬁgbb@iﬁﬂPa
consunpt i oriChe YSpbr058 cOME hdatselmtstem of thet%h@ﬁﬂmg onit {hevap peipat H'Cothe pfessure in

pol ymsrz% sS4 hregrsvthUtOYtl (1§ was 18 QP‘V Lrﬂgbéfﬁ }Q@%ﬂ% at%? cgfet‘ﬁ'e exmldér §8f"laaﬁ'he0 r%sswte %
by using ultrasound sonotr process. wever, ery
hi gh shear15ﬂmem$nasmbmnﬂwed;mnmhﬂtm&!dﬁeweibuhmﬂasdbhﬂih@npmmhnbkﬁNUeﬂﬁor
pol yners such as hal obut ubbers. - AEP es. a thod r
Dol yror r eCSUET PRSI ST EF SR ie AR Pl ol YeesiERgrds TSl

pol yet hyl eminal bginYuil pabed plotlyetf Thrbegh wutsighd @ass tﬂovteVseparatEﬁ Qes&024)1 R 2viss

one St ep mAHGF ool Bt CYET TR B 6 ChiEeSTRREns MKl O s R FR T B e

concentgsat i 1941 v&ft é)bﬂl@bﬁfe S @hdék (B3 it cHOR! Belblevedandt Uld @Bbdr iad Elledae)byhahgaltted
wWith steamin order to renove existing solvents in one step b SSIn
under vacuufeRy gietdiiche Gruder dbg FHMNSSPRUITE) Wikr1an8 Vgre tpﬁ’@faé ly %’UI

| arge vol ungtided vyaROachdnody 4o stewoMeni Ne weloalidtl ecteanponeRirendabs hl@wrv\a@or
pressure and results in the enclosure of additiqgnal water_in the c n?%ﬂ

whi ch wat erProgeH vaigs Bay e |°9t HER UGS (98 Rtk wé dubbes e gl é@POAPWI

di scl oses a,tnR: & EPILIRGEHE oftR sdcBHPVhGhaS A ME At tefrkifiIng ReghasidBRI {datiles
pol ymer solution. The polymer solution is thereby heated directly by a

heat i ng% | udcdceanatiospr ayed under vacuum During the spraying, the solvent is
evapor at ed, & hehlgs.f or M nggcyybs which are then fed to an extruder for
further degassing. However, crunmb formation at that stage is not desirable.
EP 1 127 GG%mmghdlscloses %ﬂ%w@@ess to treat a product in at |east one
kneader . %t;27 609 A2 ysgs.energy introduced in part through the wall of
t he kneader I'tself to evaporate the solvent from solutions containing

el astoners and thernoplastics. A kneader with a |large surface area is
therefore required as are high investnent costs. Another portion of the
energy is introduced via the rotating shaft of the kneader as nechani cal
energy. Mechanical energy is nore expensive and therefore environnentally
di sadvant ageous when conpared to steam heating. The kneaders used in EP 1
127 609 A2 require a great deal of nmintenance and cl eaning. The

i ntroduction of nechanical energy via the kneader is furthernore strongly
dependent on the viscosity of the product mhlch reduces the erX|b|I|ty of

o p—— A AT NN A o o



degassi ng vessel (4) and a vapor line , whereby the fluid (F) is heated,
the heated fluid (G is fed into a degassi ng vessel where part of the

vol ati | e worgpoumsdsR3ar e renoved via the vapor |ine to obtairmracwosment r at ed
fluid (H, b) reheating the concentrated fluid (H fromstep a) in at |east
one reheating unit to obtain a reheated.goncentrated fluid (L); c) feeding
the reheated concentrated fluid (L) fromstep b) into at |east one extruder
unit conprising.3f |east an extruder degassing section conprisi ng at | east
a conveying se Ci on, a vent port with one or nore vapor lines,

accurul at i FlyidsEotsidesvriaerbabare west dsed assfeedsiooln(fluighBy Ebsy/thioyehi P%ﬂ‘éé)ﬁ%&’&ﬁﬁfémar e
renoved th vent t a I i odgheplceikating
concentr at Ee(gﬁj(g{ﬁu EICFL(‘)OHES Jrseté ??%\ﬁ;ﬁngoﬁgoﬁﬁggﬁ?g}r@?%pnﬁg 1‘ex'?r uder de??l%m ng
section anekntphuempmfdhmmea(epgz)massatmetﬁsaf thermeswplne&e saetatiopvissel st Brmbeal |y
free of _vo le co d 0 t t

i nventidn iﬁ%%mgﬁéé‘ %sg eag%m e“s“fgf’é tlﬁl al%]ﬂg%)s&%ﬁ ett'S Celggoacgféhg ‘%Slge ar eas
of pref er engecgpest bmetdlj)oxfase@é hhPhedba bmel Itﬂn}tek'auremﬁttm(txtoﬁelt hiss 1003Gefhbd on,

the term,, free-fl a Vi sco t

50. 000, 000 PHEERS (F & g‘?% o S BE Aot dob Tobh TaRheta b P, b ripping |

10. 000 nPaj&ent Qas?i@@uﬁgﬁie ﬁ&%ﬁﬁlaﬂﬁ@seﬁﬁcﬁn @SB natron@nthi @!@Et(tlzﬂ’é hﬂhwesaatmessef
SCosi Ly extr

viscosity values of fluids refer to the zero she i Q d
fr om measufBHEWSCPEVY: tehthe é?ﬁ?é?tﬁ‘feﬁir'ﬂ’ EI SHP ﬁggﬁéoﬁﬁléos"f r esrsouﬁﬁef @1?
Vi scosijget gfsOft ke hatyahd ;Qﬂaéf thheanmée 5By it e@n@b@ baieﬁ/eﬁy}metﬁecmbbee hyd sieadyous
sanples. In the context of this inventiaon, termgwglftan i al free,of

I

vol atile céimpethis® covmkisstae inihg) expEifse i %{P’I“ appearg® AT PRY SSTRORSTREET Y

l'ess than }hra\%"/@] Rl &herabby thessot BRMeGcRw N R asaEe Ot Iaememsz)mf sttah@ of
non-vol atile polymer.In particular, the term ,,substantl al |

vol atile CWWS}WW%SV@EW&PWW&I e grpaks grehipser reie 4 T:)gf‘aj%f‘i“éﬂbflw
free of vol l?o“o ;3?; ?n&%@Hﬁ%ﬂa@alo\ﬁ%@ah&&ea% WEBHSnehe heQRS hitebed t o
be substantia of water, if the residual water concentration is |ess
t han 0.5 m%@pmoepﬁlbhgvm ess than 0.25 wt % nore preferably less than 0.1
wt % and nq\gﬁ pgffg}gsrably P ?%ophan 0.075 wt % based on the mass of the

pol ymer. I1e context o hi's invention, the term"volatile organic
conpounds" Hegaws or gani c @é&p@%nds having a boiling point of below 2500C at
standard pr\ﬁ%sure Non- vob% & pol ymers are consi dered substantially free
of volatile ?ganl c conpound, i'f the residual concentration of said

vol atil e organl c conmpounds is less than 0.75 w % preferably | ess than 0. 25
wt %an [?eferably | ess than 0.1 wt % based on the mass of the

pol yrre 1dtile or gani ¢ conpounds are typically the solvents

enpl oyed [ Il‘hhdi'le ROda¢tTet 2Bdvie oS Gd’ed&kl&sdiimmmﬂuipEmdé]sshm@hsm@[ﬁﬁuimH@ev@ set to

hal ogenation step and include h s | i t o
Preferred n8rilo™dtsh %Orf?éﬂ’%?ﬁélt%gg l%)?ﬁ efindl f%%é‘?l pr b&ugf et ém? E‘eatm
cont ext of tdfMesatdrB¥EME hOfor (E)heastsarmsym Iaepte@sumbbi&rsemamg@tasen (n):ﬂoudésPa
butyl rubbers and hal ogenat ed butyl F‘ g ﬁ@obut %} g ene .
propyl ene dibgHENOGEYES thFﬂ]‘%’é‘ﬂé“e@Em%t © epgafing wni éﬁﬁ‘?é EPERBR) "and
styrenesbutgdi&nged: LH%I%G(H?I $BRY75 Rrefek radesimbiiettCof b bﬂfruc&r @du CI'OS"GBI’IGhe
butyl rubbers and hal obutyl rubbers |ike bronpbutyl and chl ﬁ#pbwt% Fger
wher eby br aweue i the stsioed andsthid gppt per &1 1 #1deh B aTsS [V THECCOHT B BT “Eh*

i nvention Qutyl. Jc&pgﬁ{itm%%&gitoﬁgl@) (aﬁ@);tr@?lly HRht A rhts @%‘WD@WA dth respect to mass
met hyl propene) and | soprene 3-di ene). nmol ar baS| s, the

i soprene coftlenfinal proty tp‘m*?hﬁépfﬂﬂﬁctbﬂtrvwéﬁhf()“%E%%Wdh%sepﬁﬁ%‘:fge‘feéﬁS/ Be¥ateen
1.8 and 2. 3u00leq il YucL4H0RA ol GATRAPLHe Dol ihDRAE. RRbIL SRR BRs<h3ienS
with randor‘ﬂ dis uted I'soprene units. The isoprene units introduce
unsat urx edas wtre sport of ﬁietehafucpvo ( Wiié it qohldi by qb@ﬁ”@débﬂtéhevf@b@é hpd alfgadn chargrd tRds s
aver age nol ec l& I ef ween
50, 000 and {‘B “g‘F r“d gfé@%%@%ﬁ%ﬁ%o@‘i%& 2%%%%%80&%“6% g/ mol .
The hal ogeriatsidd thyttyb acmﬂab@“r ﬁle abmy &h@ftst alinthe ogtett seftiPna@Blastrefd ?faﬂ@b@nwas
chenical l'y bound. tg.the rubber | ecul, es

hal ogen i s FYPICehITR K2 ﬁlgﬁ CEhEE SEMBSCE CI( %ngg%%ﬁe%%ﬁ rohgbs{ gglt%?ro
total mass @bdich@) pollegre it tha'hale¢ b@hm) at qda}ymhb detsromay tha heane mtaiahvoiatﬂes
addi ti ves 0.0001 to 4 phr (phr = parts per hundred rubber with
respect o “roﬂg‘fl?g?l%l ght), epoxidized soy bean oil (ESBO, 0.0001 to 5 phr
calciumstearate and 0.0001 to 0.5 phr antioxidants. O her additives are

al so applicable, dependent on the application of the butyl rubber product,
i.e. fillers or colorants.ln case of bronobutyl rubber, the typical brom ne
content in the finished product is 1.5 to 2.5 wt% preferably 1.6 to 2.0
wt% In case. of chl or obut yl rubber t he typi caI chI ori ne content in t he
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extruder degassing section is a backward degassing section. FIG 6 shows a
singl e-stage concentrator unit conprising a pressure regulation device, a

r eheat i ngwormto/@ms3an extruder unit conprising a pressuPETEPGUWOAGINON

devi ce, four extruder degassing sections, four accunul ating sections and
one outlet section, whereby one extrudersglegassing section is a backward
degassi ng section. FIG 7 shows a single-stage prewashing unit, a

si ngl e- st agg. congentrator yynite, a reheating unit and an extruder unit

conpri sing one extruder degassing section, one accunul ati ng section and one
out |l et sectHemme:. FI G 8 sh®w#swirbasi c prewashing unit FIG 9 shows a
prewashingvﬂgél conprisin 1g“&}%alescer FIG 10 shows a doubl e-stage
prewashi ng unit FIG 11 shows a doubl e-stage prewashing unit having
addi ti onal heatersA basic and exenpl ary enbodi nent of the process step is
shown ig Fgg. 1 n step a) Fluid F containing at |east one non-volatile
pol ymer >and*&PPleddst one volatile conpound is transferred via punp 1 to the
heat er 2, whed B2 bhéséribgll dbdve iwas heatettedstdcli(QuiF F). dhs thromhpe ! deiddidtwas set to

contains for exanpl.e from3 . to wt. % qf nqon-vol ati | I r -
preferably 8 @hgﬁ\é@l OB toag'g ke & %l’eeslgﬁl 3’5 %0%3%2 ﬁ‘éﬁ%?&%% - iBE ™ End
from 60 t o @fpeuife ¥Othahéd® (DOHRQEAE $55°CNthp prebdutiih dite sapasainy eexseldd) ta 43DhReent
and water, whereby the_ aforenenti oned conponents @gd up hgﬁgg Hg 1OOSurein

pr ef er abl y 198 tanpeipgine §f 95 Sratps sefPmAt hrggeagpe pyioy“es serite! “Sorv&he 18
preferably ngekectfl orqm}t & 970MR. AR Sastl BRpahtute dfede cRiruder anchattCallkanes
havi ng bet ween 4 an5 10 atons, preferably 4 t refegred

) | r o7CMm§.¥%§ b
sol vents amesHupintbapeond aghind xene pors [y aiel S8 yer vwesddpd] b S0~ figkBife
met hyl - cycligpant Rk Wik VISR ReX anspiAnsbeRNE RTANEE A WEb bvith Sespick tdun©s
conprising or consisting of those alkanes. 1n a preferred enbodlng t.of the
i nvent i on, of FhifenaFbrewabayliabtir bttt ronghke ghbrlass iHEhR FBITEIN% &S5 y Hayas
preferably 0@ € e'a:[ LS cInHRGd AR m@nmra_elfr&rfﬁﬂhlyg filhal@dugh We siubBIgss.at fhom
60 to 95 W% vol atile organi ¢ conpounds, in particular a solvent, and from
0.5 to 120 asyyewaper of thhexebler (15B) Hiconldbenbicorsd dhat diepebhenbad dadupargrddsat o
100 wt % of cE‘nnl%)l% Qttaél inrmeséxt&]:ierf L[‘Hé gr bs -5 2 eld%}ﬁtelzanﬁ %vetré/ Bérﬁl%én}’iy Qb Mefd
from pol ynerization processes or subseqUient processing steps. A subsequent
processi ng katxlpd ibg thorctexarfphe stthe shaftogdrtht poet ofctiont(H?) # glstndrof mphgr sk

containing water, are . typically obtain f SRS il S

fol | owi ng ﬁﬂ%”ﬁ%%;ﬁ%?i%g ﬁ%%? %Wg’ﬁPﬁ§§°§°@ﬁ@%??ng fﬁg%hgg%ggm?%g?%%ﬁﬁgﬁand
pref er abl y phascia(Ph esteeedbitheownft $£0ti@GvisandlpBOC) dgewfier thbhgxanf ar@00d wodrti$H0C,
The visgcosity of fluid Fis for exanple in the range of 100 nPa*s to 25, 000
nPa*s,:%reF@%ﬁﬂv?“Wn the range of 500 nPa*s to 5,000 nPa*s. A heater nay be
any devi ce tdabokgleabl e t @ 1aitse the tenperature of Fluid F. In a preferred
embodi ment, heater 2 is a heat exchanger. The heating mediumis selected
fromthe gr%ﬁEP%onsisting(%ﬁ‘@ﬁbanl heating oil or hot pressurized water.
The heat exghapger is for paampl.e of shell-and-tube type, where the fluid F
is inside the tubes and the heating nmediumis on the shell side. Special
inserts in the tubes may be applied to enhance heat transfer. Another type
of heat;exchangae gy al so be used, in which fluid Fis on the outside of

the heat exchanger tubes. The advantage of the aforenentione%aﬁgﬁgs of heat
exchanger s FlsidiFRes desstibralrbeveorasmasdorsSeadrtpilt (gl Binbhedhoyshpgt of B2E Rel |
as good heafy {LANGHEH cormhshddGat £XENATARE Finfl BroBhltyl<RONR [RofhcC OMREETearid | Y
avai lable. In | ess preferred enbodi nent Pl ate tyge heat exchangers q&y

al so be appkinpdatutgpdithetieatei @ywatrshtodd>d. thepressyre inghe sapprating veRs! e it ¥ i d
G has a hi gher %@ﬂ—n i frgr ARkl askanmes@tunme prfssukdf to
200 0C, no?@ﬁﬁﬁéﬁgggﬁﬁﬁﬂ%ﬁﬁg ttd&%g%g%ﬁgﬁﬂ£§6§n ng@e Sreferably 1 05% to
1750C. Fhe theatadeft pirt(16) ives t hPeohehar! tampetigie ohths extadyakasi HY Geliel
4 .1n the de A5R! il gnevs%csosnﬁlahd ]Ehl‘i]r% V\éQ'J 0;53&1' @?A%Q&Tl? % B ®85T1 PR Wald Whs fed
evapor at e. € vVapors are separated and renove romthe heated fluid G by
a vacuum | i me the dccuihhietiny @ssur(@3Breshheipdmgagsi agp st 109 4vtyogvifipiespesidmplags | n
the range of. 10 Pa to 4,0 hPa ferably. i

2. 000 hpa. ardmnOrd Sprepedt 8o e T Hisge B Sghgniss by i385 Rhe SR e B0
removed Vi acksBRcd @icuthincbidatirdedliliad B vasafign diot flowng deits €droaghdthe geliclasslatithe o

t he process, for pre tion of ujd Af t er sin n rati

concent Fat o HeEt T 6 BoPAhiG) Thhed SorerbOeaTT PR G “Aenact e«
vessel 4 by ARBRSstAE ithe WRPudtr. 2Thel AudbPiptaed edite aibdbmgrimobntishdraivmventd on
t he degassing vessel is designed in the shape of a cyclone to further aid
separation of vapor fromheated fluid G n another preferred enbodi nent of
the invention the degassing vessel 4 has a conical or at |east torisperical
shaped bottom to allow the vessel being enptied conpletely or
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nore preferably (hal o)butyl rubber and from about 40 to about 90,
preferably from40 to 75 w% vol atil e conpounds whereby the aforenenti oned
conponentwonroryoses2at i | e pol ymer, vol atil e organi c conpokou/Expeoxwetoes add up
to 90 to 100 wt % preferably to 95 to 100 wt % of the total mass of fluid H
In a preferred enbodi ment and where the_feedstock fluid F conprises water,
fluid H for exanple conprises from1l0 to 60, preferably from25 to 60 Wt %
of a non-v l of e a h 2) aNgraAP e ripbef eaabl y
(hal o) buty?‘L %db ; MR S of M g"?%"@?{‘)éﬁéb%?k &Rk;?%“g?gz? y from25 to 715 wt%
vol ati | e opgemied, wbm’pcmlﬁdlsen ¢un ipararinelesl ey chanksodfviaibeer. Bird Tind Juemepuly téPbsbout
15 wt % wat er f MoRY
vol atile of E&H%coﬁ%“ agﬂ?e 3{1%@?@%0&19%3%% 09)3%?%{1121n%%% %%;?%Bé g)ftag?gbl y 95
to 100 wm Y%a@fcedttwion.ot al mass of fluid H The tenperature of the
concentgated quj ﬁ His | Wﬁw&han that of heated fluid Gand is for

exanpl e’i n PREFERGe of 1 f00C, preferably in the range of 30 to 1000C.
The concentiesdned fluid H D84s8t%l [ free-flowi ng as defined above. In step
b), the congentrated quiﬁ 5 tar ned in step a) is then passed through a
reheati ng ¥ 6 to obtai éheat ed concentrated fluid L. The a preferred
enbodi nent the reheati ng unit conprises a heat exchanger wher eby the sane
di scl osure _i ncl udi ng ““EPE ref(frences Wlt(? ekgard g ztr ng nmedi a and heat
exchanger (VpESUlEsHFyPEesddde ] Bedapgired FdeR nger 2. The
tenperature of the reheated concentrated fl ui d L i s higher than that of the
concent!Pat d@bkeiZa) GoncentyationsUriyr  exanpl e in the range 500C to 2000C,

preferabl yrin the Tangg, s «gktifodsan B0 acedinfionenaHehehtipnaant rated fluiid L

is still f gﬁ IO M'[rﬁg)u §p deﬁhﬁ'&%ﬁ‘pt@’bmé@% 'NT$4cqR: C)|, P frirg] ih ENE GGt reheating
concentrated f1ur g nedydpi,Rb@P D) | RaRpssed QBakMed ext ryader unit
and fed into the ¢ gfg gyhng section 16 ofi the extrudegseleggdssi ng section jat
t he feeding poi nt |1 2Sur t abl e extruder |types incliude si ngI e screw and

mul ti scr ewextruders iounpl SNy A{’H'y nmuryer qf54barre| 562@nd TYypes @i screw
el enment s apd—ot-he—stagteror—mt-shaf-treonveying kneaders: Pueei bie
enbodi nent s n}mmll tis ryew extrudels are |twi rﬁzf‘re” ext .Sud\,. S5 15‘6
extruders or_pPanetarl rolll er. exttuders, whelrséhy thai 218cr ehn_ext rﬁinrs and
pl anetary tol llér extrifders are prbferred. Sit#§l e ScretidSextlr uders!3ncl ud
t hose havi hg am axi al [gosci|l | ati ngl screw., Twil$sscr gw eXtr uder s ar &5f or
exanpl e count g - rot atrmg iintermeshi ng, dounts-rotjati4mg non-i nt ersseshi ng,
co-rotatingi %er T esnhpg andco- fr rarin non;slsnt erimesiysng tw n sgisew
ext rUderS whet Cu_y co-ftotatt IIQ +raterneshi g twin—screw extrudersare
pr ef erred.  n onenendhod sevéntthoicatilpemedivent i on t he extruders can either be
heated via the barrels to tenperatures up to 3000C or cooled. In a
preferred erddiby®rtradéti@niext ruder corrpri ses neans to operate separ ate

zones independem—l—y—e%-- each—of her—at—differen at ures SO that the
zones can ei-ther heat-ed IEESE E(}Fd)\iionﬁ)é)\hk:l‘:ﬁ grc] ] lt UI red

enbodi ment tFH‘émék?t r@d@?a3ébrrp? Pindakatrgy bIdRTY §€¥ §‘ igping ?%E A TO8TdTISh
separate zone, whi cHeB e op¥FEred i hdeBRdent Iy At ¥ 8Peht

t enperatures.__Pref rreld extiruder matert als shoul dlbe -non-corrost ‘v'C and
shoul d substanBially ffevent thefreheated cdhcent rlat eBUPER d | and’-Phe
Product P firom4bei hg &®ht arfi nated wit h| met al6 or net al nitogs. Pr ef er r ddl

ext ruder rerj;als|Tnghgide ni triged steer, qul ex st egjtmg@t ai nl essi speel,

Py

ni ckel - based—altloys—eonposite—nmatertals Hke sthtjer cunblreL ats;—hot
i sostatic presed té%

hard _wear |lresistant naterials ll.e_SLeJ'—I—LLe,—
coated nmetals Wi th| codffngs for Exanpl & nadélfrom |cer anfes, titani &f?
nitride, chromgum hitupsle gnd di mnond Iike aar bon |( DLGwateiThe ¢onvey.dig
section 16 [rs—gpenrto g vent por{y 15 i thgjconve |ng“§@pt|on 16 agpart of
t he sol ventLis evaporated and-separated frnnﬁthe reheated—concentrated
fluid L. The vapppﬁV@@em@gﬁmy@gmbmﬁpugmmi@e&ment port 15 via a vapor line
15.1. Since the evaporation volatile conmpounds have a tendency to entrain
the reheated concentrated fluid L or the Product P towards the vent ports,
in a preferred enbodi nent of the invention the vent ports 15 are designed
to prevent the material, in particular the reheated concentrated fluid L or
the Product P, fromcom ng out of the vent ports. Suitable neans to
acconplish that purpose are stuffer srews, that are nounted o the vent
ports and convey any material back into the extruder, or rollers or belts,
that are applied to the inside of the vent ports to push deposited materi al
back into the extruder. As an alternative or in addition to the

af orenenti oned, coatings of the vent ports may be applied which reduce or
prevent strckrng of the material to the surface. Suitable coatings include
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conveyi ng kneadi ng bl ocks; single or double flighted screw m xing el enents
with grooves, single flighted tooth m xing elenents, blister plates and
single, dwokbm/osus2Briple flighted eccentric discs. The kpozaeng/oetogsent s
may be assenbled in any conbination on the screw shafts of the extruder, in
particular of an twin screw counter rotagpng or co-rotating twin screw
extruder. A typical accunul ating section conprises of 2 to 10 kneadi ng

bl ocks, of tﬁgfeizgs est g_m' nated by a back conveying type of kneading el enent.
For mixing in of" a stripping agent, tooth type elenents or screw el enent

Wi th grooves may be appli ed. Caceendf vedatidesdo sheafiral pragiiuer ably applied in the
| ast secti ongQnplhe] ext rugdans hagre the pPrwgclint®1d S hi|ghTytalW dsesg ween
substanti al'Ty {3 ee of "vol aty ke conpoupds For qisanetary [rolTer expruders,
kneadi ng etemeprs 11 ke tootfisghaped TpITers g g of rolflers w tharooves and
cl earancegarepreferred— Ggpgral ty the extryfgy unit 1may CONphigge one of

nor e conveying Sectionsand;gie or Mof e acCugHAT TNy S ctTons,; gwereby the
nunber i s renly =RRl tet—by C@?truct i-opral—con [Ants— A typi caty AUTTher of
conveyi ng tseet-onrs—and aCC“b"fgra“ Ag—seettons— s—1to—30,——pt cfwoéblii y—2—t0720
and nore p+ef e18ab! y+{-3-t+0—315-—-—Fhetastaccurmatirg—seeti-on—20 io'“ typi-catty
desi gned tlo f ol a” product ?_vP‘.hg at the outlet Q,SF the extruder—thereby

preventing surrounding air fromentering the extruder. Wile passing from
the conveyi:ng segkion.leTantviha.amaumilRtibnesection 20 to the outl et
section 22 the reheated concentrated fluid L undergoes a transition from
the free-flowi ng reheated concentrated fluid L to the product P, which

typi cal Ly NagnRigaHEPLY CARPGRLAAAGn EREuGU) | ot section 22 typically

conpri sés nean o allow the product to exit the extruder and optionally
but pref er dlleyepicoduct processi ng equi pnment. Exanpl es of suitabl e product
processi ng 3d4l PIPALL FNShHGRROTRL BAL ORI I, RLAHESs ARAGHLIIAE Bie dlee
pl at es und un ervva'fer-pelﬁe 12 ng neans; means for crufib formation |ike
screw el enelicsibed fohextaeptel 1andl heteest;thatur bul at ors whi ch may be desi gned as
cylinders with les in it, whereby. the, pr t i £ ,out si de
to the insi'de of "fRETES {HFQFP H%eﬁ&){c%%rdee %/S’%gg (r’%%“f"’ais"u“ﬁ’%%a%??‘? él%ggg}%gﬁ? he

cyl i nden cuts t Rectiph OLHIG and dfortpivet esrr (SICK edhipail fvéb aphme dde dt.1IChehshavapl at e
of the extruder, whereby the screw robﬁtiB n causes the cutting action,

whi ch pref er abl fo’i“?crﬁgﬁﬁ@ﬁ“%gﬁp%’f“ﬁ g3ith twin screw co-rotating,

si ngl e screw andhpk@pedias o et ethe @xldtddetiasior Fas pechfie tehepone th@rintal ofind
thermal stress to the product, in a preferred enbodi nent of the invention

t he product pr oé’éf's‘éel"h%me(d?ﬁ’)prrent is conbined with cooling neans. The cool ing

nMeans conpr.i ses @RYLRBRRMIARL setibO W 8TH &af AIRVALnaHinE@Rinchk @t 4 liek pr oduct .
Exanpl es of cooling neans i nclude @neumati c crunmb conveéers i th convective

air coolSing, vi bsPRYiRG clemanisiaibn fee pecong eRuRYringceiira (T 2pbuts 4y,

vibrating crunb &Qg;ye%xgéucx\é&Qnﬁ&%@gfacs%_ﬁgpacgtagwrfaces, bel t conveyer with
convective air cooling, belt conveyer with cooled belts, water spraying on

hot crunbs -upon Butingltknefdingreneled} erawrisetidesdingand dadh oreptisGiraynts

under vt er pel | etz TERB7 el EMbrlalElonS SRS Bl 00 38) oulthe
product P may then be processéd further for final packing and shipping.
(Hal o) butyl rubber for exanple is cooled to a tenperature of or bel ow 600C,
formed into bales e.g. by a hydraulic press, and then packed into boxes or
crat es Ilor Génepatdrdbcediire general, an increasing feed rate of the reheated
concentrated fluid L at the feeding point 12 requires a correspondi ng

i ncrease i nFluidd s desaribydebdveofastused asxeadsidel (fuiddr)e Breethroughpat afdiudf s pasyt t©
det er m nes es: ' f i CLEN::SReed: TrHeadafiat e
and t he ext frohug%% H%“gﬁg? lg?s%géﬁg tt? yzpjl %%%y@%?@%%?@ﬁgﬁt . 'If;;S)FiHcal % t hea i
extruder i steopenatead therhestncl) wanmhivai60tth ste préseurd imthe sipemtieswesicht%o tryhdua.
Vin*d3, wherein V denotes .the Vol ume w.rate, d expregsed
in revol uti O PeRFE H]ienotlgt & IAnemeqiaT 8¥the(§&fhie%}en° i gr@? garS%gétg}tyg(z%g;&lt A u%err IS
adj ust ezk t othabeadtvet: fit 116) aleuso GP2 Pheebarchidnpetairalbbuie k:@dE v HOOGL Tie: 1.

Th [ d mni d trud d i ned
by 1 or " exanBEB e e FYaHB SHE P BR o Ry T I NPT eSO ha |

synthetic rybber prqduct coptained in Fluid,.L and the target. v f
renai ni ng vﬁlFea'EyP‘TSea“g&ﬁﬁB’ﬁfﬁﬁg SURPHE ASPTLI 5 8&)@'? taf(:e‘?m%;%%%\g?/ctgf’?s 1&%%8 18€)
operati ng pasRRBhi&rS cefbe £en tefable sbnddrdiyh teeighkdlhds étlthic Refatutingressddy4)siowes
initial experinments. hi one enbodinent of the invention the extruder is
operated at a feed rate of 5 to 25,000, preferably of 5 to 6,000 kil ograns
per hour. Cenerally, the degassing in the extruder nay be aided by the
addition of a stripping agent that is renoved together with other volatile
conpounds. Even though the stripping agent may be added anywhere in the

.



feeding point ( 12) on an extruder unit one extruder unit conprising at

| east one feeding point (12), one extruder degassing section (16), one
accurul atwogopesis2en (20) and one outlet section (22), waEmrkyoobm7ext ruder
degassing section (16) further conprises at |east one vent port (15)
connected to a vapour line (15.1). In thgscontext of this invention the
term"in conmunication” includes direct or indirect connections whereby

i ndirect copnechiNS MBYeRe@GRATR doRtaHal® fu@ PR @1 fecBRGS Mfid. AhRASK
The term "in conmuni catron” further 1ncludes the option that between the
units or memnsghit glasoattemiagaeitarertfaf therrxerudani(t X0 o comsbhesobsgrecdathptaprymigber had
Anot her enbodi.ne f, the | | oNn. 1§ S i I .

anot her fl (gk\i/)l\ﬁleaé1 ar n‘%ﬁd&)s%icb%%gts{ geév}ncgwf %‘?Pﬁ’t@ ré&ggccgn%}%i %%h%ﬁ %Vg?t Qt(:)d \Ff}g were
process aceemgineglytdawhe amviendded by cloampatios iof heascoonghafis. rttby owlst seolipr (22
punmp 1, .a heater 2 degassi ng, vessel 4 i .2,
a reheati ng“ i ‘f"“@B%%frﬁ %%n(gsrgu%lé/aférpm6we§%%%g%ﬁgﬁg ?‘ﬁ%}é’? (%{lfﬁ)lu }g{o%rq}%ﬁr%m%@?m
extruder deghssing gecbitknsetiavi wgs twdyednweyitagisedte bnend GAd andl MeBtisach
connected to a v%nt port 15 A and 15 B and a vapour line 15. I A and 15.1.B,
two accunul*StFRE"EBcti ons 18 and 20 terminating the conveying sections 16 A
and 16 B a.an outlet section 22. |In.additj.o t hat, the extruder unit
further co FP§§§“§m§$HESPEQ8%%S?ﬁg“@ﬂﬁé? *??éﬂ?ﬁ%?QXtruder unit may
conprise o r re side feeders, which may positioned anyewhere in the
ext ruder, gﬁPﬂéngPv*PH“E?% Bhroximity to the feeding point or the outl et
section 22/ Side Teedegrsedlc@nditibhisillike CoicehhtiacddidRMpatdds Wdddi tives to the
pol ymer. EXaRRL&s |ofragddh {1 MBSughplt= pardijculrarcifzor (hadpa) iaut yireajubkésating
products include stabidizing &ueshssp aciid payenger gchiske ESBO (mpoxi di Zed
soy bean oil), steapahgg l/i ke cal ci um stlearates, antkgyidants and the |ike.
Exanpl es of suitable @ntiogxidants include stericallly hindered phenols

|'i kebut yl hyghoxyi o Uenigs and it s; ferivati ves ¢yl Ke ['nggpox [L1010 apgd 1076,
am nes, nercaptobenzim dazoles, certain lphosphites and thel |like.—|n
particulfar, (halo)butyl rubbers are m xed with additives, e.g. 0.0001 to 4
phr epoxi di,zed i 0001 to 5 phr calciumstearate and
0.0001 to 0.5 pEg%ggﬁgﬁ€¥£§P%£§¥§%%%%¥Qg parts per hundred rubber with
respect to rubber weight). OQher additives are al so applicable, dependent
on the application of the butyl rubber product, i.e. fillers or colorants.
As an alter i of. bn addition to that, additives nay al so al ready be
added to thf;a%h%ﬁgxéug?r, Iélg far as they are liquid together with the
stripping agent. In a prefer Peceesnddaditiventn thé Extredérrymetit i on step a) is
repeated a IM&pleOE@th@mef ePaiday anrc Strippidewi|ceAmTie  ddVainpiagezcof |rApeating
step a) is|that the Jat@kt enesgyotonsudppiiaon |t qwprFduge at heiomdBBent[watEd
fluid H can signifjcantly redsgsedBduecitdnadBijer operatji on paramnet er
optim zation for each concentsatison [unit. Theg repetitiion of step @) is
pref erably [accenpl | shaep by [conngcting thger especttive nunberof -
concent r at irrg—pght-ts—n-sertes—An exanp] f—t mbgdi e 'S SHiown_ TN
FIG 4. FIG,UEHthAR another flow char hgﬁg uitgg?e evichTBr the—
acconpl i shient220f | he 4P ocdss afcor di ng®®® tHe inventilon cBAFYising &7
doubl e- st age conceptrastor unit &ith |a pusgenl la f1.78t doncewateat or |unf3
conpri si ng heater 2A;, degassing vessel 4A equi pped wth a vapour Tine 4.1A
and a punp %. 2A, Ths bawelderapesasire ehthe sxtgrdeypassseida dpt Csn A SHEWlsSr 2B, degassi ng
vessel @B equi ppgd, WithheRed aPGHRobIN SuttbelRo@Re @ punp 4.2B, a reheating
unit conprising a heater 6 and an extruder unit conprising two extruder
degassi ng sections having two conveyi ng sections 16A and 16B each connected
to a vent port 15 A and 15 B and a vapour line 15. 1A and 15.1.B, two
accunul at i [ 18 and 20 termnating the conveying sections 16 A and
16 B a an gg?ﬁgﬁbgggﬁﬁon 22. The heated fluid Gis subjected to the first
concentratj on stage, thereby (obteatsmfrglagileeincthadiankpraded fluid J, which is
then reheal edxhypibeat er 2ZBxim [@BbRI N the relgat@adpr e- conciont Vatagitks fwiild K
which is then sgbjected to ighg second |[concent paki on stage, whereby
concentrated Thuyid H s obtged. ConcentrategoRluid H s then pnecessed
further as[desggibed above. jjj3 a preferred emggdi nent of the inygegpntion th
concentr at Fon gyit, e TehggL Mg uni tor theggxtruder Uni T mayp g9

i ndependentty—of—each—other—be equippedw th—oOmnme or nore pressure
regul ati on devices which allow the very precise operation of the units
under predefined conditions. The pressure regul ati on devices nay be active
or passive, whereby active pressure regul ati on devices are preferred.
Exanpl es of active pressure regul ation devices include control valves |ike
a pressure relief valve, exanples of passive pressure regul ation devices

I 1 1 I N 1 1 o o, L T - - ' T T Y 1

D




The advantage of rear vent ports is that the volatile conpounds present in
the reheated concentrated fluid L undergo sudden and rapid evaporati on,

t her eby eWbeotoasgs2at | east partial separation of the symrCha@re@9ncddber
product and the volatile conpounds, the vapors energing through the rear
vents in upstreamdirection. CGenerally, _§¢0om about 50 to about 99 w-9% of
the volatile conpounds present in the fluid L is renoved through the
upstream Vﬁ:%ﬁ e@ﬂiwn@)&eg{mﬁm ;ndeﬁ;}plglid}ient is shown in FIG 5. FIG 5
shows anot ow chart and sui tabl'e device for the acconplishment of the
process ac&bede\nga to the invention conprising a single-stage concentrator
unit with %h?&'e”t’c e &998&9%5&;%85 Idlé'ﬁt ctal t% n'eﬁ&@ﬂbé@!er@t&lémgles siegassi ng
vessel 4 eq ed W th a va 'l ne 4. a punp 4.2, a reheating unit
conpri sing a heat er 6 and an extruder unlt corrprl sing three extruder
degassi Eg Eectl\o% whereby the feeding point 12 is |located at the first
extrudel dedale® 8 section, conprising a conveying section 16A, a rear vent
port 13 cOMNACFEsh described aipoe whi med ASfeddstack (fpsd Fpdive direugbipit of flaid &F 1 wiee s& by

Sect i ons. cab oot G R aU R Eoay okt iR bt Rogar R ChrodREOPR Ripe

A and 15B, téM]ﬁfaﬁbé’ottthBhéé@ﬂu)m&Eﬁ tdLB?/B)"G,rtﬂe %Bu&rzetteaeﬂnratmgmessilé@t0656ahPa
vapour line 15. 1A and. 15, 1B, and re each .of .t he Y, sections
ToA 6B e EaeerLRy e het Bl rsgon S mears  Gob ShO B I S 20

and whepebyhet Rer ek HUARI3)URES 147UBlhEhe GORFIItGRSatAR TUht eknslecvaon3 L. The

Cenerally the streans are processed as describ W th f e
bei ng t hat Presfugelndbroirtre vant H"F‘tﬁ%ﬂdﬁ%ﬁ%’(ﬁ‘i@smﬁ?@g%anﬁle PSR! t&h@éﬁi 88‘%0“1%2
concentrat %gntfﬂow @st-aRd &5@| LRVt PYSUPY |Wat\i;eﬂ£s Rarihto kedctanftht taecuwatpmug
line 13.1 connected thereto. Another exanple of this enbodinent is s tO\ﬁ'n in

FIG 6. Fl&ctignssH8Randhdomsme stirmpecaaret amde siui 3ani’a Wd@xf?%?éctﬁ%thetft?és o

acconpl i Shignt v 8 obie %Q&eaédapmﬁatgﬂqhé elgthgtatsntaemtls@ar&agWeks‘él 0g i@ was
Si ngl e-stage concentrator unit w th pu 1, a concentrator unit

conpr i $Bng ohsepredsibairtks eoprnirated 8@%&:@3%5“& atféﬂ&tf@wﬂg fd. dderagh fhigispbglas et the
equi pped \Mi?}sb de% ﬁ {"{he k@tﬁer 1%C?H‘&)tﬂd RE Tsefved tha tHeGHRRE hAAk IR cHERIFRTS 81 NG
a heater a conprising a pressure control device 7

upst ream t hemfb@eetatagn plod ﬂttrum@ Eﬂ‘le phimbe xpreartd rwhitt god vesxa paiaterentle e ifqgnd
secti ons, \ﬁ'he deetpg ac 10 egf {ﬂ% sprfg‘!vrlh ftlszAlt ?ne Quat g&to%t(ﬁ bibdr | CRImER X L&%rof
degassi ng SEETo st extruder egaSS| section conprises a
conveyi ng sa(ghlyoh6ﬁaﬁ3Awe:a ﬁoemd \T@ﬂﬁinplobmmm&tﬁamhlmtpe@ﬁupb(i’a opHgstad 4tjthe outdet]
in upstreamdirecti he ext ni.t conprises three
downst Pdam &XPP ﬁ”&%?ﬂaﬁ’éﬁcgtg ‘%%Mte. ona” %%drt taFVOIaLEIEeS Cf}?\cgn%g%g%nveyl ng section,
16 B, 16 Crangvdiedies:a ventozpowt% 15A, 15B and 15C, wher eby the vent ports
15A, 15B and 15C are each &5' ted to a vapour line 15. 1A 15. IB and
15C, and wWH&®BY each of g fveyi ng sections 16A, 16B 16C and 16D is
term nat ed ye@ accunul at igngosewt i on 18A, 1SB, 18C and 20 and whereby the
extruder unit further conprises an outlet section 22. Cenerally, the
streans are processed as described above. Fluid F, which is fed into the
heater 2 typi cal I/%/ and as al ready discl osed above, contains for exanple
from 3 %o agpple 5’of a non-vol atile polynmer, preferably a synthetic rubber

and nore prgfigrahl Yestrikddabeis Yibedrad BR@soAnduidr nﬂﬁﬁhﬁ)@gl@ﬁt M)tf%d/K)ﬂ aid deeto
conpounds, in particular a solvent or a solvent a

af or enent i Ae/bowviisheatrespanly tap*tie/loof thsy Ted br‘ﬁ?‘gt“@tl aBlP‘S?r Q’S‘)dt”f)t %é\ﬁf%%f

the total ?er&t{tre olfHteqlee!:tela{mjwhsrhe?toQgﬁ’fcef}fe%gesﬁﬂ@iiHQhé@Eﬁratﬁr[%sai UPtALE9WPa %0
of a non volatile poly preferably a synthetic rubber and nore

pref er abl y Tisatopdsitryiof fhgtiisating medmm eithe sFhoming ol (6|vee 5710 bF Snihg pressure in
conpoungs, CHAM13R w30 8¥E Rba. ARbAP BrfderinkO 0P th V@%{ql&@t@ars,nwrﬁ{éy

t he afcqsﬁbzneth{]f%ﬁegﬁtconpgngﬁts add ?Jp toagg EQSQZELOO wto% gf Xt he total mass of
fluid F. Depewdant thosecohbvenbpertd 563 whi lgivereftta 370fPptthepresinip it Bithirdpnd Tourth”
hydrophi | i ¢, ¢ NEIOMEL: L FeL fid Blch B XieeRuwhia@igder
to net the c?e{s) Eﬁg @hct@ggg%ﬁe}egatjtg%gns E@thr e?rr%re wﬁeroe wu !

cont ai ns wadeetians ( 185 fstddééib redbbteppiog hgswest athe qﬁét?ém%owﬁlempqchtodh@ewtﬁé the

i nprove the cess LLeSpaet n J Le0as 4§ qupgl
that a si g ﬂ% gdﬁ% ﬁ%%?mrgﬁlgl i the %%ﬁéﬁﬁ Ifl C c %tm thds of( I/vater or
bot h cass bectaehéd vadthe ﬁoﬁmtmatmmge@astxmyrebﬂmpmg;ﬂaﬁt "ﬂlgotighehef $ight glaps dtihca
process of renoving hydrophilic conpounds and optionally water froma crude
fluid A containing at | east one non-volatile polyner, at |east one volatile
organi ¢ conpound, one or nore hydrophilic conpounds and optionally water

whi ch conprises at |east the step ofpre a) treating the crude fluid (A in
at | east one pre-washing unit conprising at Ieast a separ at| 'ng appar at us
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the m xture separates into an aqueous phase 27 and an organi ¢ phase 28,
wher eby the separation is supported by neans of a coal escer 39. A part of

t he agueowe 2ptvases227 is renoved fromthe separating appacatar00@066m33fluid C
which is typically disposed of, with the rest being enriched with fresh
water E and recycled via the recirculatign line 38 by the action of

recircul ation punp 36 back into the m xing section 30. The organi c phase 28
is rem)ved t to
¢y as 1 ui HFeoppRLATH Sk B TECRH BAREHERACRESRERR: ARBRY LTS chliRe: Y
benefi ci al prublbty sigtt 1Mmdatradey Thet crhiebpappewed ohitestd wad rcondresibedena in and
droplets a es themt the e erf t in
shorter g’i‘ 33?#0 ﬁ"l P RN Of%t’x telﬁi gtxa}w{hgsouo ?:éggbgisbgeér{@e?%lg}nédépé%é of
structur ed raUgh G S bt Clhvdre edrrrm&ckhmgﬁal ‘tﬁbrﬁd}kﬁibﬁl rretubeparddhugg) arl@ctedrat gheanplet
flat plates, flat va r.0of d va nes W hoI esin verti cal
di rect i on. SFfen W%"‘e’é‘géﬁﬂ tﬁfig?lggnerfggﬁﬁ(émpadlg%?@ Vﬁgé%ﬁ 8°r1[°5nr¥rgaﬁ ar or parallel to
the main ffr@w;chh{te@;tl on 0p.280 s a sI ope. Unstructured packings are for
exanpl e wire nmesh, packin mad rings, spheres, cylinders, irregularly
shaped geo#’ét“"rniees and wei 8§9 W/g di stributor plates that have hol es or
slits, vertwgal plates cowyesg Rgsa portion of the main flow path. The

packi ngs can be nade of any technically feasible material, e.g. netals,

gl ass, ceramc, coated netals, lined netals and polyneric materials like
for exarrpl e PTFE, ETFE, polyethylene (PE), polyetheretherketone (PEEK),

Pol ypr dpyl @Hem?lbliﬁ potyam de (PA) and pol yvinylidenfluoride (PVDF). In a

preferred ephed] REfkcka tlRe WAY RRE LORSIRR (G FR)ThE %aréi_?@ﬂfo@ﬂuﬂtlsﬂwﬂ@%t to
once, preferably once. A further inproved and preferr enbodi nment gf t he

pr e- washi ng0 sueép whichs povmapands 19 ¢.4kg). ofhthe fnep b{ﬂ“@b&‘}A gobempiedirby bl hettisg e
prewashi ng, el & Bt e ﬁéa@e@@é)% 's@cgo @57°tet§§ hreQR iRAMR s¥;94réiing hEssRQLWMBBDE hit

| east one volatile conmpoun | 'east one hydrog conmpound is fed to
the ni xi ng Thettnipsrat A b heatin: mﬂtumeﬁahwhqagnmphﬁé WB%SGQS)N47V%|tE%PrP?§ufe in
equi pped with refl Dl e 344) @%dvd%aﬁﬁaeeha RE QUG b DG ReRAkE LA, 1366, Lo a
settling sectio he m Xture separates Into an aqueous phase 27A and
an organic ppdaaseinzaaﬁgecmifdeaeeﬁwrtt(m)swéwmrtdm 1148 hBa fyorasewte ytherdird gnfough
coal escer 39A ueog &y

separati ng '8p 5?(? 5&5@ aigware%:%owﬁ {Nﬁsl f:egqﬁ% gfi%@?@ Q&ﬁuia{}m%h
the rest bebdﬂ@nd’ ﬁeyehedsm B atdﬂ@purgcagemuk atrate) nf 1. Emet%mhb'ysmheo dotmasn obthe

recircul ati.o ck i to i n ection SOA se
Do | o 1 omURUPERRo TSt o e i B RO ot RSP Lhl R
separ ationg oBgpad athsish@Beenitvhicd HuidH aksaillegikefpadngidith Threngh dre s8ABglassdit the

passes throu hthes arat 0 a . sett sectlon,

m xt ure seé%?g&?“é§°“ﬁ e&ﬁﬂ&@ﬁ@ﬁ%&“ﬁﬁé@é’ef ﬁwfﬂdhaéﬁhedP%a?HS%&%ﬁﬁgevﬁgg% bhe
wher eby t hengapatatel i9Nhd SxSUPPINLE eAintdY apRART \@fitcdint oahe paBEnBaR. drafvnpiardnd of
the aqueous phase 27B is recycled to the m Xxing sec OA of t fl. rste

separ at i ng kapadsd By the xten a5the serey sBriby A e AEeT RIS 2%9%‘5'?‘?{6{“5‘8‘15 apsl‘ﬁ?p

and reci rc%@gth!)Pﬁtﬁhh{'%eéZf,onM\édt rht el 85hob@INGLBA irédied () dolledtddeghehwati gt E
and recycled via the recirculation line 38B by the action, of recirculation

punp 368 baewkiones anahaediodeisgnige teihgrmng op! Efl Yﬂ*é‘i%géeﬁ??dtr%t@ﬁar ating

appar at us 2]@'?’&1 vdBBLOr 9ani ¢ RHAs 28 | eaving the second separating apparatus
26B i s subject d]to t he subsequent process according to steps a) to c) as
fluid F. Atladwantage of tHP8vd6ubl e- stage pre-washing step is that fluid F
is substantyally free of hy@iQphilic conmpounds and the ampunt of waste
water is reduced due to recycllng whi ch results in higher concentration of
hydrophilic conmpounds in fluid C. In a preferred enbodi nent of the
invention the separation is perfornmed at tenperatures of nore than 400C.
The uppsr IEmnpldEbends on the constitution of the polynmer and the
constructi ra T I

125 1 a HERE! 5 Gr SRRl RRa S Rl T RFRRTI 1 bl 1
perfornmed ato kghrpehah upasspofids4d 4&gﬂi@ﬂ@mﬁeﬁidrabbhpnétrublwnw@@turTéls hsftirg0
to 110. Dependin Siti l.ui d A8 h

t he corrponetf"llflge]r ’é?roe&ﬁe%e?tﬁ Lo |1(rglfg7g 6&&5 'R “lfs %gé & gﬁr-,"gs‘halgs%1 91[0’(;7‘93(?%
oper at ed unmerteppeastdrod the@@ﬂt@fgahédyum bh«he ea“néatmgemc y6)o#astsbteo @4‘&9(3\/\/&@ Iprasgprs inep

increases W th increase e r t her enb o
vent s on e o gath BrpHasaebgPT By H BBt SRPaET A6 THoparAR Ry G e
pre-heated to facilitate the free-flow of fluid F. This purpose can aI so be
acconpl i shed by a heater, whereby heat exchangers as disclosed for heater 2
above are preferred. A further inproved and preferred enbodi ment having
addltlonal heaters for f|UId A and fluid Fis shown |n F|g 11 whlch i's
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26, which is equipped with a m xer 32 and passes through the separating

wal |

34 into a settling section,

where the m xture separates into an

aqueous pWexe10ddiead an organi ¢ phase 28, whereby the sepamEeLion6ios3
supported by neans of a coal escer 39. A part of the agueous phase 27 is
removed fromthe separating apparatus-326 as fluid C, which is typically
E and recycl ed
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parti cul B¥8dvant ageous’ 91 Wi%ew of energy and fresh water consunption.
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the rub the—vetatite—organi c
conmpounds V\Br@ﬂdilniiaﬁédrdnbﬂ&@@bugﬂ n&ﬂ&hﬁrcbchbﬂluamtgehey\emudérhﬂtsanpl e and the gas
phase in_the vial (head P ) quuot of the headspace gas was injected
into a streanfBPee Fersleb?’ g‘ﬁgleat\’ﬁﬁﬁ? Harries the sanple along a

chromat ogr aphi ¢ col um. Standards of known conposition were used to
calibrate the GC. Tol uene was added to the solvent for use as an Internal
St and@r d Take dbuirudea @it concentration in product P: The total volatiles

concent Fation i's The SUM Op,YR{&HndifiBhsif ThSEabAHFUMTET S AS the monomer
concent a SSpt « TR WL 6 6B Q@thubenf
determ n %éng& sis i Eﬂ% hezts[%ertu%la%}g%trafmq wsf 11 OMy4 featt ot afwie]**

vol atil es conceg&gfgl )Boi't 20l \ 3Bk 1591CER 5 etgeon 1 n fluildgerigthgcconcentr atii on
of sol vents i ds ngasyped ust gas cnromat grapify. The internal
st andar d—was | s00ct-ane-. sahplevas-di-ut-ed—wi t ol-uene—and th"'}7

i nj ected i Ato {heas| ch¥®matogrfph.| ThE%gas chr&r?ato‘rap‘ﬁ'i‘/terv\@s perfGr med
on a HP| 6890 chr omat ogr aptd, wi t HOf ol{l owivatgr speci fli28at ijonswater col unt Pype
DB-5 of [J&YWY T€ ng»;gj b)m 14@,| aneteg O. zsgmoggd ' thiggknass {va@m 4 | nj4ect or
tenp.: 25606C detector—tenp—+——35006€—=——<carrter—gas—Hetium—=—colum

pressure* 96k Pae barﬂzeteﬁl(pél@mre Hhe\dxsrades imtay scofo FI0EC dhsall ekhmeplvs scosity was
measured,in a _rotational ei:'% met er of cone-plate type. Al given
viscosities r(‘-i*"]‘é“rwiﬂbrefl?fé“@ YEPSEBES8Y zero shear viscosity. Exanples 1 to
7: Pre-washing General Remarks A crude bronobutyl rubber sol ution,

herei nafter denoted as fluid (A), was taken froma conmercial bronobutyl
rubber production plant. Fluid (A) contained two phases: an aqueous phase
(56 wt% and an organl c phase (44 wt% The overaII rat| 0 of brormbutyl

e



A sample of fluid (A) was placed in the stirred vessel and stirred for 10
mn at 58C. Then the stirrer was stopped and the sanple was |eft for
settling.waRvEwo3®23m n t he organi c phase was separat ed fPComprRée/oexparous
phase and the residual water content neasured in the centrifuge. The

resi dual anmount of water was 35 vol % Exggple 2 160 m of fluid (A) were

pl aced in the vessel and 240 ml of water were added. The m xture was
stirred fog %@4§IES 58C. Then the stirrer was stopped and the m xture was
left for sef g ter 30 min the organic phase was separated fromthe
aqueous phase and the resi duzintewas eivobwitisémtherfeabproddeti n t he centri f uge.
The resi dyalg.appunt] of wakeke Wisf he dr ganivarghasglwas 10. hiaoldaixawpbe 3
160 m of tluuq (A Twere plgged 1n the vesselpjand 240 nl of wabeo were
added. The @gure was sTiTged for T0 mn at (9g0C" Then the stppser was

st opped and-thg mxture maq)“ett for SE[[iin%(BAT[er 30 mn thgigrganic
phase was i se paa ated IIUHILW? aquUeous |phase dqﬂmtne resijduat Wapgf content
nmeasur ed i-A—the—<centrifuge—the residual—anount—of —water—inthe organic

phase was 6.5 vol % Exanple 4 160 ml of fluid (A) were placed in the vessel
and 240 ml of water were added. The m xture was stirred for 10 mn at 105
0C. Then the stirrer was stopped and the m xture was |left for settling.
After 30 min the organic phase was separated fromthe aqueous phase and the
resi dual water content neasured in the centrifuge. The residual anount of
water in the organic phase was 1.5 vol % Exanple 5 A sanple of fluid (A)
was taken and left settling. The aqueous phase and the organi c phase were
anal yzed. The aqueous phase contai ned 4940ng/| of inorganic brom des. The
organi ¢ phase contai ned 20 wt % bronobutyl rubber, 68 w % hexane and 12 wt %
water. The total inorganic brom ne concentration in the organic phase was
0.15 wt % (1500 ppn). Exanple 6 100 ml of the organic phase obtained in
exanple 5 was placed in the stirred vessel described above. 40 m of water
added. The resulting m xture was stirred for 15nm at anbi ent tenperature
and then left settling for 30 mn. The resulting aqueous phase contai ned
2280ny/| of inorganic brom des. The organi c phase contained a total of 0.04
wt % (400ppm of inorganic brom des. Exanple 7 100 ml of the organic phase
obtained in exanple 5 was placed in the stirred vessel described above. 80
m of water added. The resulting m xture was stirred for 15m n at anbi ent
tenperature and then left settling for 30 mn. The resulting aqueous phase
contai ned 1100 ng/ 1 of inorganic brom des. The organi c phase contained a
total of 0.025 wt % (250ppm of inorganic brom des. Exanples 8 to 27:
Concentration and direct evaporation The fluid (F) containing butyl rubber
used as a feedstock for exanples 7 to 28 was obtained fromtwo different
sources: Preparation of fluid FI A crude butyl rubber solution was taken
froma comercial production plant, allowed to settle several hours and the
organi ¢ phase separated fromthe bul k agueous phase. The organi c phase was
then used to performthe experinents as fluid (FI). Fluid (FI) contai ned 20
wt % rubber, 70 wt % hexanes and 10 wt % wat er cal cul ated on 100 w % of these
t hree conponents. The concentration of additives with respect to the
bronobutyl rubber fraction was: ESBO 1 to 1.6 phr, Calciumstearate: 1.3
to 1.7 phr and Irganox: 0.03 to 0.1 phr The bronobutyl rubber, dissolved in
the fluid (FI'), had the foll ow ng properties, once finished and dri ed:
Mooney (M. 148, 125C) of 28 to 36, Bound bromi ne content of 1.6 to 2.0 Wt %
The viscosity of Fluid F1 at 600C was 1, 760nPa*s Preparation of fluid F2
Comrerci ally avail abl e bronobutyl rubber with a Mooney (M. 148, 125C) of 28
to 36, a bromne content of 1.6 to 2 0 wt% and an organic volatile
concentration of <0.7 w% was di ssolved in technical hexane whereby a
fiuid(F2) was obtained containing 20 wt % rubber, 79 wt % hexanes and 1 wt %
wat er cal cul ated on 100 wt % of these three conponents The concentration of
additives with respect to the bronobutyl rubber fraction was: ESBO 1 to
1.6 phr, Calciumstearate 1.3 to 1.7phr and Irganox: 0.03 to 0.1 phr
Exanples 8 to 12: Concentration The concentrator unit The concentrator unit
used for the exanples was simlar to the one showmn in Fig. 1. A piston punp
was used to punp the fluid FI, which was prepared as descri bed above, to
heater (2). The heater (2) was a single tube-in-tube type heat exchanger.
The internal pipe was equipped with a static m xer of Kenics type, the

di aneter of the internal pipe was 15 nm The tube was heated by a tube
shaped shell. The heating nmediumwas heating oil (Marlotherm). A pressure
relief valve (3) was installed prior to the degassing vessel (4), the
pressure upstreantof the vaIve was controlled autonatlcally to a set poi nt
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hexane concentration of 71wt % and a viscosity of 4,840nPa*s neasured at
600C. Exanple 9 The feedstock, fluid FI, and the concentration unit were

t he sane we 20r/x28pl e 8. The heating medi um of the heaPel/FP200a968a3 t 0
155C, the pressure in the separating vessel 4 was atnospheric (1013 hPa).
The concentrated fluid Hin the bottom ofpthe separating vessel 4 was a
free flowng foany liquid, as observed through a sight glass and coul d be
easi |y convgyafril-0Mihdiss 88RAERHHIGr S SRlmAstNGIdhe extraction punp 4.2 as
descri bed above. The concentrated fluid H had a hexane concentration of 53
W % and a viscosity of 65, 000nfRa;s nmeasured at 6C0C. Exanple 10 The
feedstock, fluid FI, and the concentration unit were the sane as in exanple
8. The heabijyg »pgedi um of the hgater 2 was set to 17C0C, the pressure in the
separating vessel 4 was atnospheric (1013 hPa). The concentrated fluid Hin
the bottonyof the separating vVgsggle dnit@iSedcd ree flowing foany liquid, as
observed through a sight glass and coul d be conveyed fromthe separating
vessel without 4pl uggi ng or proguglsRukddup using the extraction punp 4,2 as
descri bed above. The concentrated fluid H had a hexane concentration of 42
W % and a vijsgegijygof 317, 700, 4Rafs measured at 600C. Exanple 11 The
feedstock, ffuid FI, and the concentration unit were the same as in exanple
8. The heaying,Redipm of the hﬁﬁﬁﬁ_r 2 was set to 1700C, the pressure in the
separating vessel 4 was 500 hPa. The concentrated fluid Hin the bottom of
the separati ng vessel 4 was a f{heginklen ng foany liquid, as observed

t hrough a sight glass and coul d be conveyed fromthe separating vessel
using theextraction punp 4.2 ag.(@3chhhgd.above. Only little product

bui | dup was observed in the conical outlet section of the separating vessel
4. The lgonq?ntrat ed fluid H ha@Legiﬁgggﬁﬁpe concentration of 20 wt% and a

vi scosity of 7,600, 000nPa*s neasur at 600C Exanple 12 The feedst ock,
fluid Fl, 3§|d the concentrati o%aymn;p&@{ugsgegﬁ same as in exanple 8. The
heati ng medi um of the heater 2 was set 17060 the pressure in the
separatingygssel 4 was 230 hP?a ol concentrated fluid Hin the bottom of

t he separating vessel 4 was a rpee flowing foany |iquid, as observed

t hrough a si.ght a coul romthe separating vessel
gh a sikont, gh@sspang: ges&ggrgggrai\é@@e&%qg}g p g

usi ng the extracétion punp 4.2 ove. Some product buil dup was

observed incth i-Gal | et ctiion of the separating vessel 4 . The
concentr at (ralcsi'lf Fsuf&(:}rllé[q%ééé?gé hexarne concentration of 15 wt%and a viscosi ty

of 15, 690, 0RORign TRAST At 800, Thec! @SUlduhf exanl es 8 to 12

showi ng "t he "performancé of the concentration stage are sunmarized in table

1. Table 1 ltéﬁ"g%ﬁé@rgﬁ sgt for aEcHﬁluQﬁﬁ\é glgggorpedi unExanpl es 13 to 19:

Concentrati trusion The device” The device used for the exanpl es was
simlar to.the one shown in Fi Lstolipump was used to punp the
fluid (F) t%’ heater (2). The h%ﬁ%%rm@b@ Was a si ngl e tube-mtube type heat
exchanger. ,The internal pipe was;equipped with a static mxer of Kenics
type, the dianmeter of the internal pipe was 15 nm The tube was heated by a
t ube shape%l shell. The heati nghgéq%i umwas heating oil (Marlotherm. A
pressure rélief valve (3) was installed prior to the degassing vessel (4),
t he pregsur S am of the valve.: ntrolled automatically to a set
poi nt ?3% uez‘.%’ #ﬁ\l’tszgget poi nt Wagépé1 a(t)ls iesgeg that boiling in the heated fluid
(G was prexvente The heated fl ui was i ntroduced into the degassing
vessel (4) ezf\erfol}n%’gﬂ% top. The cd #Egg 6h%etlet of the degassing vessel (4) was
equi pped w.th (4.2), whi conbi nati on of an extruder type
punp and a%é%@x’%ggrg. In step t?fgfln%tlc\%gasgoncentrat ed fluid H obtained in step
a) was then,p t hrough a reheati nit (6) which was a single

t ube-i n-tu%&?@%ggﬁeat exchanger?n.(m%'ﬁ%g?%t ernal pipe dianeter was 20mm the
i nternal pijpe 2\/}@§2§qui pped with .a static mxer of type SMX Heating was
acconpl i she ’%y ’a"Tube shell using a heating oil (Marlothern) as heating
medi um,Jn st )-t he reheated _concentrated fluid L was fed into the
extrudezr5 un"|4t ?gAI’%éBextruder of *f aéaQ%l%twragder unit was a co-rotating twn
screw extr Wi a screw diapeter..of 32 mmand a screw | ength of 1260mm
The extruder’gj%’%gurther corrprrfzcsngalatéonn%%fl e as a pressure control device
(7, see Fi treamthe feeding.point (12) of the extruder, three

ext r uder dg%gag%’}’#gﬁsecti ons, \Aﬁeecrngl%%tl‘?rﬁénef eeding point (12) was |ocated at
the first extruder degassing section, whereby the first extruder degassing
section conprised a conveying section (16A), a rear vent port (13)
connected to a vapor line (13.1) in upstreamdirection and whereby the
extruder unit further conprised two downstream extruder degassing sections
each conprising a conveying section 16B and 16 C), a vent port (15A and
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behavi or and of the product properties in the conveying section ( 16C). The
kneadi ng zone (20) and outlet section (22) were conbined into one

functi onavoxewnddms?3 The accunul ating section zone was cecpaEPeant20a3 di e
plate and a nozzle formng a strand of rubber which was formed into rubber
crunbs at the outlet section. Exanple 134FLuid F2 as descri bed above was
used as feedstock (fluid F). The throughput of fluid F2 was set to 20 kg/h,
whi ch correspendsog 0 4. 4kg/ h oftdagfi nal bronobutyl rubber product. The
heating tenperature of the heater (2) was set to 154C, the pressure in the
separating syessel (4) to 626 hﬁghmmh%n%%gperature of the heating nmedi um of
the reheating unit (6) was set to 153 0C, the pressure in the rear vent
port (13) was 626 hPa. The bar (gl ligagnat ure of the extruder was 81C. The
pressure in the second and third vent port (15A and 15B) was | owered to 6
hPa. Nitrogen was fed into thepaggunul ating section (18B) as a stripping
agent at a rate of 0.85 % wth respect to mass of the final bronobutyl
rubber groduct. Through the sight.gli@ass in the separating vessel (4) it was
observed, that the concentrated fluid Hwas still a free flowing fluid.
Through the: sight glass at they,ast.auent port of the extruder (15B) it
coul d be observed that the rubber had already changed to a crunbly state in
the extrudgy. The crunbs appeagﬁgomnhﬁﬁﬁgngﬂﬁﬁﬁ% permanent|y drawn in and
kneaded by the action of the screw shafts. At the outlet section (22) a
strand of rubber was produced, gahighewas then cut into crunbs or chunks of
rubber. The final bronobutyl rubber product (P) collected at the outlet
section was anal yzed to determgyg g he hexane and total volatiles
concentration. Total volatiles: 0.89 wt% Hexane:. 0.65 wt% Water: 0.24 w %
Exanpl 414 Fl uid F2 as descri bggabaygywas used as feedstock (fluid F). The
t hroughput of fluid F2 was set to 5 kg/h, which corresponds to L | kg/h of
the final Qyonobutyl rubber progiictiateh¥gigating tenperature of the heater
(2) was set to 157C, the pressure in the separating vessel (4) to 633 hPa.
The tenpergture of the heating nediumektqhbg reheating unit (6) was set to
156C, the pressure in the rear vent port (13) was 633 hPa. The barrel
tenperaturg, of the extruder was,81C , Ihe.RhEsSUqlR the second and third
vent port 5A and 15B) was | owered to 6 hPa. Nitrogen was fed into the
accumul ating section (ISB) as gusts PRLOG.R9¢Riat a rate of 3.41 wt%wth
respect to mass of the final bronobutyl rubber product. Through the sight

gl ass ig t@g separating vessel go jt was observed, that the concentrated
fluid A was still a free flomjﬁb uid. Through the sight glass at the | ast
vent port of the extruder (15B) it could be observed that the rubber had

al ready changed to a crunbly state in the extruder. The crunbs appeared
white and were permanently drawn in and kneaded by the action of the screw
shafts. At the outlet section (22) a strand of rubber was produced, which
was then cut into crunmbs or chunks of rubber. The final bronobutyl rubber
product (P) collected at the outlet section was anal yzed to determ ne the
hexane and total volatiles concentration. Total volatiles: 0.72 W%
Hexane:. 0.56 wt % Water: 0.16 w % Exanple 15 Fluid F2 as descri bed above
was used as feedstock (fluid F). The throughput of fluid F2 was set to 10
kg/ h, which corresponds to 2.2 kg/h of the final bronobutyl rubber product.
The heating tenperature of the heater (2) was set to 156C, the pressure in
the separating vessel (4) to 318 hPa. The tenperature of the heating nmedi um
of the reheating unit (6) was set to 156C, the pressure in the rear vent
port (13) was 3 18 hPa. The barrel tenperature of the extruder was 81C. The
pressure in the second and third vent port (15A and 15B) was | owered to 12
hPa, Nitrogen was fed into the accunul ating section (18B) as a stripping
agent at a rate of 1.70 % w th respect to mass of the final bronobutyl
rubber product. Through the sight glass in the separating vessel (4) it was
observed, that the concentrated fluid Hwas still a free flowng fluid.
Through the sight glass at the last vent port of the extruder (15B) it
coul d be observed that the rubber had already changed to a crunbly state in
the extruder. The crunbs appeared white and were permanently drawn in and
kneaded by the action of the screw shafts. At the outlet section (22) a
strand of rubber was produced, which was then cut into crunbs or chunks of
rubber. The final bronmobutyl rubber product (P) collected at the outlet
section was anal yzed to determ ne the hexane and total volatiles
concentration. Total volatiles: 0.80 wt% Hexane:. 0.40 wt % Water: 0.40

wt % Exanpl e 16 Fluid F2 as descri bed above was used as feedstock (fluid F).
The throughput of fluid F2 was set to 10 kg/h, which corresponds to 2.2
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rubber was produced, which was then cut into crunmbs or chunks of rubber.
The final bronobutyl rubber product (P) collected at the outlet section was
anal yzed wo 2davosisz8ne t he hexane and total vol atil es corcemrea@iosns3 Tot al
vol atiles: 0.97 w % Hexane:. 0.58 wt % Water: 0.39 wt% Exanple 17 Fluid F2
as descri bed above was used as feedstock4affluid F). The throughput of fluid
F2 was set to 10 kg/h, which corresponds to 2.2 kg/h of the final

br onmobut yl ciggaber product. The heating tenperature of the heater (2) was
set to 155C, the pressure in the separating vessel (4) to 475 hPa. The
tenperature of the heating medium of the reheating unit (6) was set to
156C, the presspfe.dt R tbfovifAloM80 LoRuhdd &3h MASidATP cBitdnind RE 1A 4Rl non-
tenperature of the extruder was 1000C. The pressure in the second and third
vent port (15A weletild pEymeusd pigesst ens volstiErompernddichcompgscs adesshing sieperl:
accunul ati ng segtion, (1. : t.r 1L, ppi : %Mt h
respect§t o] massg)of tﬁéﬂjﬂg ig%]h§?§%€gl§6gh{)gfﬁgﬁ%%gl?éng?{gagﬁ %rsr}pﬁggﬁ;hﬁ%tgsﬁ\g si ght
gl ass in the separ at (2\p degsssole vex}! (4 avbsvapbsbraidd ). whvaby theelled Den hedtded
fluid Hwas still a fr f ' f.l Wi Th ' I 1l ast
vent port of the extﬁhﬁg’e?te{ ?\é\fg;t%l) t14 %83?@ %%e%%%géb\g%aﬁ@%% e[tg e r%tgg%e‘?&ﬁg%j

al ready changed to acewponidsyrsteabesd e thheapextiraldd to obkwen Teambrratep plewr(Eo
white and were permanently .drawn | d. de Yt i f . : ew
Shafts. A the Butl breueY At oa sl DR RARGR Y LS BEt LRTe Bl L
was thea cut into crtwdbsing rebéutkonahtratubiad (LYThe final bronobutyl rubber

product (P) collecte t the outlet secti.on. nal yzed to.determpe {he
hexane and totaf vol g?f’%l“%§h°681?f‘81§ﬂPP%?WB%@T’E‘P%@\%‘?%?%W @s}:n %Doa.ti%mv&n%e ;‘(&gﬁe: .
0.31 wt% Water: 0. 14unt Yoy et 18stFhilieginfddr dsgaskdisc kéchead cabprngngvas laased as

feedstock (fluid F). The .t hroughput of fl ui 2 was set to 10 /h ich
correspondg to 2. 2) kg eHRE feﬁgg‘f F]r?étlab%l%‘ﬁ R B IB?ESJGE?rhg‘fﬁ&isma?i ng

tenperature of the healfhlafiy seb@sh @61 arldQn bob&E sedibe (IM).L8i8te vohtileh@mpounds
separating vessel (4) to 475 hPa. The tenperature of thﬁtsheati ng medi um of

the reféating unit (B&F waeredrouss thesee porta el S peseprdmenllPne rear vent port
(13) was 475 hPa. The barrel tenperature of the extruder was 1300C. The
pressure in the second and third vent port (15A and 15B) was |l owered to 11
hPa. Water was féerchnths rehratedconrrairaed Ryids@ets fae-flagmy ugen snstng ﬁ*ﬁieﬁﬁuééent
at a rate of 4. - 00 Wi ; i A Mibsthbher
product. Thr ouggg%aﬁ&en/%él%%}l %llgztggg%ogﬁc?é?é%gg{da%tpﬁeg&%}gggeg?s?%? ??&t was ¥
observed, that fieoettidavorpredsf| uid H was still a free flowi ng fluid.
Through,t he sight glass at the last vent port of the extruder (15B) it

coul d be observed that the rubber had already changed to a crunbly state in
the extrudér. THée qrambspappeatediainhilt ehanderined an skat rthi eisedsjty difaiivh reheatgdd
kneaded by the actiaon, of.t screw shaf A gl section (22) a
strand of rubbefoﬁgtraﬁe%oﬂd‘ﬂ(g@a,ls1\%%?65%“%&??%8%0%9@%%& r(S:'r umbs or chunks of
rubber. The fin br onobut vl bher oduct , (P | t :
section was anal'y2&§°to 8é léa?lj[r’nyonéc?afrﬁgf ﬁre%aﬁggrgéﬁ%fgzgétlgﬁh\%gﬁhgtﬁobgg B bihe
concentration. TohpduntohatiduagP)®lR2that Yomtievased on tH.niBs witthe WAyreer: 0. 09 Wt %
Exanple 19 Fluid F2 as descri bed above was used as feedstock (fluid F). The
t hr oughrput 4of f Tk GrdeBssvassusi@tio toae HO iHegdldims ihb Sh chavaatezpd ndihat e 2o@-vilghih of
the final br orn)bugélérrubbeﬁli1 tgr ogtgect. dT“He heating tenperature of the heater
(2) was set to PBSUESERSYPIELSUPE” PIPCEY e separating vessel (4) to 475 hPa.
The tenperature of the heating nmediumof the reheating unit (6) was set to
156C, the pressume préteish@rduadrtoweditn 4 ahiratdBed Washad s dyRheticTiwbbdygurodict are

t enper at ure of &ﬂhe extr%deL }g\@s 1600C. The pressure in the second and third
vent port (15A 2AGEPsES PUEL P FEred to 11 hPa. Water was fed into the
accunul ating section (18B) as a stripping agent at a rate of 4.09 wMt%wi th
respect to grass Tk ptdaessipiRadnt by dambuty$, chatbhieizep irotlatabe Fidid(BLghtaink érogi Yot

glass in the separating vessel .(4). 1t observ hat .t he concentyat,ed
f1uid Q%V\/as sti |5$ g poka “PT“BWW(_% Wiymea%?%ﬁgﬁo § ﬂ%w%’ivaﬁf&eg“‘log?gmgtg > VR ast
vent port of thehexbiemearionéd&BpohdntLgidug b0 0hoebitedtd afasd diluidbper had
al ready changed to a crunbly state in the extruder. The crunbs appeared
white and were pgkFaReRphiiush @Maind 1andkngadetebyn thixahaftiid o eaferihhitie Senaw
shafts. At the outlet sectionw{jzgé a strand of rubber was produced, which
was then cut i nt® ke aisaesiure AUKS Df% Gbber. The final bronobutyl rubber
product (P) collected at the outlet section was anal yzed to determ ne the
hexane and total volatiles concentration. Total volatiles: 0.09 w%
Hexane:. 0.04 wt % Water: 0.05 W% The results of exanples 13 to 19 are
summari zed in tables 2a), b) and c). Table 2a) Concentration Unit *
tenperature set for the heating nedium Table 2b) Extruder Unit wt % w th
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The extruder unit conprised a fourth degassing zone, conprising a fourth
conveyi ng section (16D) and a fourth vent port (15C) equi pped with a vapor
iine (15.WQpRowmnises2z3was connected to a previous vapor | i reT(EP2002852073he
sight glass to observe the product behavior was part of the vent port (150
instead of the vent port (15B). The third3accunmul ati ng section (18C) was
made of kneading el enents and a back conveying elenent simlar to the
second accgmul atrh@gkoaeeeparann(mt&&s md; Wasachthisal ideisi GRERid (@) alidriy thdieater
injection of a stripping a The final kneadi ng zone (20) conprised
kneadi ng and ba@%h&%ﬁh‘{}WFlﬁfg"fép%W@ﬁf%‘J%8000‘9?*} &t section (22) ]USt conpri sed
screw conveyi ng el enents and an open outlet. Ceneral Procedur id F2 as
described 8bove ThmsragesPuayantdeFame ) orS: rperagisrized iR than dosugisdt ‘B‘rq]’?ﬁ?ﬂ F2
was set to 10 Kghherathd 6Mod@sssponds to 2.2 kg/h of the final bronobutyl
rubber product. The heating tenperature of the heater (2) was set to 1600C,
the pressung 'nTwﬁroE@sQ%ﬁ:%ﬁdnﬂga U683 Q1o O4dhatRecfiDll MRRat G edBOPEHRIAERSIOF

t he heating nmedium o e reheating unit 6 was set to 1600C, the pressure
in the rear ventfesmil(‘t)lims'?e%@(ﬂ@ghﬁ’dﬂ'ﬁ @hBarrel tenperature of the
extruder was 1300C. The pressure in the second, third and fourth vent por t
(15A, 15B dhd 131 pwass bowesed cloing hipall, chcterippb & Hadthe desaping pesel (4) s
Stripping agent g4l el ielah &ﬂecg@t%ﬁéjéﬂdlh% biEhsBPEHL RAS (RAEY RS BNt ©
varied as can be seen in ta? Through the sight glass in the
separating vessedmC(VAbofmnonﬁmﬂﬁs“bnd/@H for each experinent, that the
concentrated fluid Hwas still a free flowing fluid. Through t he sight

gl ass 40 tHha | adhe prontss postanpfo dldies ésa Hudearacler@) injthat ghsuumpte’ i balesisddért® hat

the rubber had alre C t.ate thudelon The
crunbs appear ed%v\h ?,Sjé}’c&n gﬁ%egf gsrlt%gn‘%ﬂﬁ%%d’?at% Fé\nmpasng%?& E Cailﬁ v gheps’
action of the smeeth/rashammss, sAtewt tyge pumtbsetaxtseict bon p@@@% hkmb@@t@f@rtmﬂgsofcﬁfo a
size of roughly e, formed bro t (P)
col | ected at the"% Bierde R SLLy %re%g)s(madﬁlaslor 3‘1?”}” %#)rncgﬁgﬁgﬁ%rgi%gée&and
total volatiles oncentratl on. e qndj ng r ven
in tables ég é’ﬁ"cfe%?) pursluz%tl g g\ ‘}‘chﬁ%zzt Fa Ellcghz flt thegcgrg%éﬁ%g%s%t tg;taor

t he hedsti ng nedicwmﬂiaalaeldeﬂta.ﬂ)IHBstlﬁmehanUhattof‘ﬁlaﬁed)ﬁmﬂQG) tammsen dteunegeaff he
extruder was set (E?: 1300C in all exanples wt % w th respect to bronobutyl
rubber product Tdble 3c) Resul tsExanpl es 24 to 27: Concentration and

Extrusi on The deyi ce The device sed identical to.the
one descri Béd f?ﬂg © SR BESBEE {9° ??SEL Ig Iafrrg?de ﬁ\’,atsghedt B fo’il)love
was used as feedgfaek cddcbitiatbaFuia hes tl@mugamutt o@fthef donbahtried nasi (Hetanda i20
kg/ h, which corresponds_to 4.4kg/h of the final bronmobutyl rubber product.
The heati ng tenﬂ&%%&%’és%ﬁtf)% eat er (2) was set to 139C, the pressure in

t he separatl ng vessel to 756 hPa. ture o ating nmedi um
of the 2Pehdatind"6 HYOPGSE 6)*1’*\}9&5050&@% bt%ts"séwtcrté*ziff By g et"ﬁ”ftﬁh@“t%’&t’%ﬂéﬁ?

port (13) was 147hRAseicERa fRaf the kol SEMmek@igbTeinelk ahMRuRXirtwdefudsrs 1300C.
The pressure in the second vent port (15A) was |l owered to 270 hPa, the

pressure ingthet,h 'pf'dieﬁrlﬂrsﬁi% ith BlaM@Nt 1P, thdrdahizan th thaGhe b!‘ﬁﬁldl:r(l%ﬁrc@dtph@es40
hPa. Water was fed into each of the accunul ati ng sections (18B a dl%

a stripping agemicant toppemicesepiraty ZBWS\Mf@Q%’@‘Hd?reE‘EF@@t epidy t’ﬁfé‘dnﬁg‘gr Yrer

final bronmobutyl. uhbets Bredutt onkRbPMaR: tMRakh Ahedddas Sodi. t he separating
vessel (4) it was observed, that the concentrated fluid Hwas still a free

flow ngsfl yizd. ﬁ%gﬂ st ﬁﬁsuﬁht%%lﬁ&?@ S0 ak, élﬂﬁacteﬁ%d Mank: ROt Lhfude of a
ext ruder (15C) it could be observed that the rubber had already chanqed to
a

a crunbly state maﬁertaheseéﬁ%teﬂtfm ﬁlﬂT@R@ ool ndyplex pirshrséainios stest irdrelniwped
permanent | y dra Sgn@nrgatwéq ng rw%naﬁ;'ﬁdt @tstatnbeprée&ﬁ\%a%aatst iardAlvedne
outl et section bber cru of a 'siz& of roughly 6nm wer e f or ned.
The final br om)bemsyzint matsbiels lige StHlse. coMyd wolalsevtherdatang Stnnée fom| ceramiEctippiMwas
anal yzed to determ tiles concentration. Total
Sorn T as: (o 500 e SpRuh ftARSERtmb Rl e AR 55 SO0 Exanpl e 25 Fl ui d
FI as CI‘I bed bove was_u 0 R

Flutd PO weld set TEQVSa et s B coBrlE bl Ayt s\t AR (SR
br omobut yl r ubbeneaps tmch:e\tent thh echagiad cmtgerttletcﬁéh!ai i er ok Ptrtrrewh(é’atfe:lm ¢@)inguant
set to 157C, the pressure in the separating vessel (4) to 869 hPa. The
tenperature of tH&hEAYARY medi um of the reheating unit (6) was set to
147C, the pressure in the rear vent port (13) was 869 hPa. The barrel
tenperature of the extruder was 1300C. The pressure in the second vent port
(15A) was lowered to 270 hPa, the pressure in the third and fourth vent
port (15b and 15C) was |lowered to 40 hPa. Water was fed into each of the
accurrul at| ng sectl ons (18B and 18C) as a strl pp| ng agent at a rate of 2.73

b o

loys,



Example 26 Fluid FI as described above was used as feedstock (fluid F). The
t hroughput of fluid FI was set to 20 kg/h, which corresponds to 4.4kg/h of
t he fi nalwbromai3ut2gl rubber product. The heating tenper atume2@b/ot1ve3 heat er
(2) was set to 157C, the pressure in the separating vessel (4) to 796 hPa.
The tenperature of the heating medi umofs4he reheating unit (6) was set to
147C, the pressure in the rear vent port (13) was 796 hPa. The barrel

t enper at ur g, of e i Gndiod 8ptihdoor t
(15A) was vverzlga F]%éésgléqﬁﬁan, tﬁ%ﬁ%(r)gsfg-gr@ecgaa%%%%deﬁl 1!r%attJ{Zl&ﬁc?@&ourth vent
port (15b and 1S5€mulatng soviemedl 8 30)49adspmplishad by kngading edthraiipe elg@pnty olisthe
accunul ati ng se gls%g§ eép?%&?e@ and 18C) as a stripping agent at a rate of 1.29
W% with respec Ct K& mass of the final br onobut yl rubber product.
Through thg,sig t tihat
t he conce n?r at egﬁ% lfgm&gss wrsua%tngt ?aﬁﬁsag%f frgg %aﬁ%ge\?\%]d lgﬁat hﬁ \m‘ﬁdeg Elgﬁ&%\ﬁ%gmgsl lg ht
gl ass af the | ast30vemeypgrid gfutliatingskbetioder (15C) it could be observed that
t he rubber had already changed to a crunbly state in the extruder. The
crunbs appear edTihptoeesanuirsnent go peimmriert Ry dinmvieriied iartbetktheaddd dogtionhi@?)
action of the screw shafts. the outl.et sectian r

si ze of roughl y*2RBRH WeHE 1foo?lrlrged‘%h rod ?tntg)l tr glm) X%{u}j?r Q&%ﬁ%{odﬁ%%ﬁeﬁ}ﬁ% P)
col l ected at theququﬂielnetw}&mby|tm1pmaf351ag|ah1ymdattmsﬁﬁit@kfﬂmehet reuh exaisanantl

total volates concentration. Total vol ati 0..09 %
Water: 0.081 wt® %mﬁ%@ﬁﬁ o dEplEp Ang cpHigrS aﬁ‘ée pg%‘% ‘P’idt%ge %*8 H?‘e“m PR et
feedst ogk (f ! Ui ghr EJumb EBEnakibl, GutpipidEs 208 fikddkintfedplacwaat tﬁeéndlﬂataﬁfﬂqgémmdMI ch
corresponds to 4.4kg/h of the Final bronobutyl rubber product. The heating
t enper at ur g2.0f tThepbeat pirsar) to\Wasns Bto 210chkbal{arizédia tipt éxutla sedtiob (E2) further
separating vessel (4) to 791 hPa. The terrperzitture of the 1h€ﬁ%t glr di um of
the reheating UFIRPTEE) cople smEans.oWsrsycine: FPIAR JURAF @19 felfde 8 efit"hort

(13) was 791 hPgensilh@ bRpik@hatiepRabalodiEeRfwitiheom¥dive AT coviss, 130AGg crumb
Thepressure in the second vent port (15A) was |owered to 140 hPa,

pressure in theSUNEYE B PBRCHIP 85e0lgEr MiDrAE HEP FevFYsRatith 8995?‘1;80“5?? 40
hPa. Nitrogen waget&dbdilovdyBs vcf:éhrc%ﬁve@%woaﬁﬁgngelﬁ%ﬁwy@nwm&%)ed%hawﬁ@t e

of 0.89 wt%wth respect to the mass of the final bronobutyl rubber product
and water into ﬁﬂi@ﬂ%@dﬁkﬂﬂaé@ﬂmﬁﬂ&ﬂlﬂﬁg’fﬁ’é@ﬁﬂ&ﬁf %@BWG%E‘W%IWUSF@%@%PSN Wt %
Through the sight glass in the separating vessel (4) it was observed, that
t he conceng?at edhd praFeds pirovast tgtclalms toflﬁefgnalraqudgn R ICXUPHRTOE RS eRsERtdiag ht

gl ass at the |agt.\ue t25%0f< Sxtdobger (15C) it could be observed that
t he rubber had g?reea y changed tll(}%é crp{i’rrbly state in the extruder. The

crunbs appear ed I i in
action of ? %e sglﬁgtb\/}ogﬁg? ?rsswgﬁ &?ﬁégggs??%t&gggﬁ{%ﬁ 1Ipth@pgﬁlﬁg{ger c?ﬁxngg&gf a
si ze of20r oughl y tiR-e8mndenerie f or mred. The fi nal brom)butyl rubber product (P)
collected at the outlet section was analyzed to determ ne the hexane and
total vol athl es Toopoeess patsiaon fo Jaiall toGKatharaetsrizgl in4itat widig s xenaided B, {159

wt % Water: O. 08 wt % ..The o i Lol E@Q@ r in
tabl es 4a), gFr?cP r ’3 the'lexgﬁée? s %%%ﬁeén%fraatl on nl&fegy%g? ﬁlég?%gfﬁgﬁl tbge%gr

br onobut yl rubbemhprsadmmrgageamw ng the extruder unit tenperature set for the
heati ng medi um * The barrel tenperature of the extruder was set to 1300C in
al | exanpl es. Wt The widchssrpasspectto thimuble 25, mhsschlizdialbist sip ) Respdated Thivast
referegge nuner al S, used herei nbefore are summari zed below. 1 punmp 2, 2A, 2B
heat er <3 pressuf®ontrol device 4, 4A, 4B degassing vessel 4.1, 4.1A A4. 1B

vapor |ine 4 2A, 4.2B nit, 7z ssur V.

12 feeding ng nt’ iﬁrof‘ésépuﬂ?‘ézﬁ‘?p‘p%ﬂ}l?}s ?uop%{ Fgag?rc‘;fleﬂf%d ’ftgaégnoerre eﬁﬁé@%é&%&’gﬂ& 5B
15B, 15C vent po¥tofmdomasty @@&}twbﬁuﬂaber%codcéntrailﬁg ulifS,in &hiedlC vapor |ine 16,
16A, 16B, 16B, 16C conveying section (downstream 18, 18A, 18B, 18B, 18C

accumul at i ng. seqtk Ofroks Ipashanaqsudminati m@ e chiradier2d dotthat thseprtsismﬂ @5the
heat er 26, 26A, 26B separ atlgg vessel %7A, 5}%78 agueous é% a.glf 8rA,
28B organic phasc@“‘:%trat@@&mt r‘?heﬁtf“@g““éte‘ift DRIGGCT WYIAS cGUIRPSE ¥ O?f " 3AR,
34B sep@rati ng WadsburdReuldh dedRE. r eci rcul ati on punp 38 38A, 38B
recirculation |ine39, %9A, 39B coal escer 40 recirculation punp

29. The process pursuant to claims 1 to 28, characterized in that the extruder unit comprises at

least one extruder degassing section in upstream direction.



42 recirculation line 44 heater A crude fluid A C waste water D aqueous
phase for recycling E fresh water F fluid F G heated fluid H H concentrated
fluid H Jwpretwsmentrated fluid J K reheated pre-concercratreaofobrors K L
reheated concentrated fluid L P productC ains 1. Process of renoving

vol atil e conpounds froma fluid (F) contgning at | east one non volatile
pol ymer and at | east one volatile conmpound which conprises at |east the
steps of: g tr@ﬁé%x@@eg& Bershdnbidcibims 10 Bl ch@asdriAn e SoNGEALFALWUbtiRitby a
conprising at |east a heater (2), a degassing vessel (42ﬂ and a vapor., | ine
(4.1), whereby phess plfeopiy hydropilis enmpoprrds drd gpdenatly welgr ey 3 Sudelid b a
degassi ng vesse . C - t it (&5 CRRRBUARS & & ¥edowd a

t he vapor |ine Jfojf}.{a%m%l\%q%ﬁ %}ﬁog%?hgégpﬁ;{%ﬁie% ]}‘élsuid (H, . b reﬁgigtgi ng the
concentrat ed fl o moré bydrbphilin cotmppurdy andpopsipndliy yeter giich cempries pdeashibe sty t o
obtain a reheated concentrated fluid (L); c) feeding the reheated
concentfat ed fl picd) (atifig S csudeglu) (Aninat Fest|ong sre-wabing Yok qorBprisiig at least a
conprising at | east i i: I Sd :
conveyi ng section (1 ?rggég\r/aﬁ?&gg?%i( %; ﬁﬁﬁ%ﬁ?gg%ﬁ%ﬁi&@gggﬁr Jlo?%gdténﬁ]
(15.1), a accumul at i ngasephdsof?s{ ag)prang pamadlytioetvoltistpobymet 2 volaikreprate

vol ati |l e conpounds are rempved_ t hrough - (1. 4:-nes
(15.1); whereby the FEHSATEd AN EER Lrga?%’ Eé%?%%sé?@p'?%gtqsﬂsn(%l?%‘g& I gym@lﬁ‘g{)ﬂﬂﬁ%@n
entering the extrudetontegadss kmigwbaehy thn cagudict phesep28H isciepdriled ddomathmaducats t he
outlet section (22) is s tantially free of volatile ¢ osnds.

pr oceségpur suant to 1§ #\gifn ac??g?rﬁté%/geﬁ*‘)?%rg%ls prgi\{tﬁ1 %ﬂgfmij reusgﬁsco%?? yrof hﬁ%@z
reheat ed concentr at egh iédsti farf &f)thé Squebustgheser@ngde raafovBDBoit 0hS@pHAh0DBaraPa* S.
3. The process pursuant (t:o claiml or 2, characterized in that the content
of volatile conpoundSih“hroduct (P) is less than 1 wt % based on the mass
of the polyner. 4. The process pursuant, to one, of .the clai 1to 3
characteri géd i Ahg REpeesp Wé‘rsﬁ'i‘m-t?/(ﬁra&f‘ L{‘I%ec%ﬁﬁ%?ds n fhat g’ffﬁ‘f"ﬁé{%ﬂ § SEwefted by
products. 5. TheeM:QEes&IRsMBNt to claim4, characterized in that the
synt hetic rubber product are hal ogenated butyl, rubbers. 6. The process
pursuant t gy cl airf®prbcds®pRsuabnBlcRsh 80 bz ed chatackdhiatd fhig Fbplpd-af B)reart ai last
from3 to 50 wt % of a non-volatile polymer and from60 to 97 wt% vol atile
conpounds, wher 8¢t he af orenenti oned conponents add up to 90 to 100 of the
total mass of fluid (F). 7. The process pursuant to clains 1 to 6, .
characteri 3&d i Aht HEFeSE RBSRang foelpim 3% shasnsisiged Hethpdht epetitp 1haonplished by
tenperature of %Qoth%tﬂqu%@tglenﬂ:lﬁ'er@?%%§n SHANs (16 isbeiess 1 to 8,
characterized in that 'the fluid (F) entering the heater (2) has a viscosity
of 100 nPa%s toT182,000s FR&TS: toQUainld ) BEDCRSStRHES ARt tHeQefdroNSs perfofmdd at
characterized in tﬁat the heated fluid G has a tenperature of 100 to 200
0C. 1020The protewsrapuesfiznore hen40°&ims 1 to 9, characterized in that the
pressure in the degassing vessel (4) is in the range of 100 hPa to 4, 000
hPa. 11. TH& pr Belssr, pbirwedbit a precess pirpgntitoclimQl toghar acteri zed in that the
degassing vessel (4) is designed in the shape of a cyclone and _has at | east
a torisperiéal Fhhpetpisprnicarion $achirraterized mahaditds a 8¥ntesin Rabler B1998ct | ui d
(H. 12. The process pursuant to clainms 1 to 11, characterized in that the
punp 4.2 i $7sel @olyedr purpnntthelaim ot sharerierized inhatdfis et mbkes baeraphuaed sivbsfor
type punps, gearchigwgpt? Bbston punps, nenbrane punps, screw type punps,
extruder type punps Le counter-rotating or corotating single or twn

screw %trggers&gicggﬁggg{mt MR punps or conbinations thereof. 13. The
process pursuant to C e oL to 12, characterized in that the tenperature

of the concentragted f| uj ] . 1 t I; dis
in the range of a.15 tghéigoglﬁgfpﬂi?m{fﬁ%ﬁ%{%ggggg%%r%ﬁ%ﬁtg ]%'?1 gﬁg?tg)iln#%glla(%é%%?
characterized in thatesstle (4)enperdtutie dbttetheparemdathed desssrientvesseled4X 1ivi i@
(L) is higher than that of. the concentr at flui IS ] e
of 500C to 2000C. 15 Cﬁ“ﬁ‘é‘“rﬁff’%‘@%s?‘é‘g‘pau ‘é“IEFaﬁfﬁS%e : gﬁd%ﬂf t?%gefh%ﬂ&mae%%g(ﬁg%ﬁged
in that the extruder comimbinicaivpmitheslean osxtapuddine ¢el)ect ed from t he group
consisting of single and nuitiscrew extruders. 16. The process pursuant to
clains 3 to 15, echar aat dedtingdnit 116)t habmirveicetor wide theyminp (@ @hpf itsesngpptatingt o
oper ate separate zones. ofdt%e .ext rutgg% indeg&r&%en&ig y of each other at
different tenper atur &2t &% 4 {iading pNI IR e0 an SR YN “ e heated, unheated or
cooled. 17. The process pursuant to clains 1 to 16, characterized in that
the extruder is made of a material selected fromnitrided steel, duplex
steel, stainless steel, nickel-based alloys, conposite nmaterials |ike
sintered netals, hot isostatic pressed materials, hard wear resistant
materials like Steite, coated nmetals with coatings made from ceram cs,
titaniumnitride, chromumnitride and dianond |i ke carbon. 18. The process

oy . o a v o — T 1 - e



means to prevent the reheated concentrated fluid (L) or the Product (P),
fromcomng out of the vent ports.19. The process pursuant to clains 1 to
18, char awoeniozBis23n t hat the accurul ati on i n the accumpCIEPA@IHEWTS ONS
(18, 20) is acconplished by kneading or throttling elements, blister discs
or die plates. 20. The process pursuant_jg clains 1 to 19, characterized in
that the extruder unit conprises 1 to 30 conveying and accumul ating
sections. 21. The process Ry sHeRbmbid & n&stloﬁeo fc%grngcﬁlﬁxﬁtagﬁﬁrér%eékﬂuﬂeﬂ hat
the outlet section (22) conprises ans to allow the product to exit the
extruder and pr oductdeprsemes@r‘ﬂrﬂg(@éﬂnﬂprfreq*rltmﬂE‘W%fﬂf@b?ﬂ (%Earﬁr@éé@%‘rtﬁ@“‘éﬁéﬁ%nent
S Serected Trom L heu@LaNRne B0NIGS! AGsple SOTR!MBLAARS Rhple Prakahant
cutters; die plates und erwat er - pelf et zi ng ans; neans for crunb
formation, turbul at osest @ficdohieced tknvdpes lpk ateld- at the end pl ate of the
extrude. 22. The process pursuant to clains 1 to 21, characterized in that
t he outj et3%ect Dowice( ﬁﬁguaﬁmtdﬁrem iﬁermmnasterszedomltham@enle@rps@ Dhe padepjedt fiem the
cooling nmeans are sel ect.ed romthe o]

conveyers with €8/ edt PR ‘”a?frpocsbtlg i lace nct ?é éhh&lgnggar%ﬁlggg ﬂs{anc‘%ﬁm
convective air meﬁbmﬁtgpumpsbsaéw ngpec;rmmis emmde"yrepe ks lai@octoedteemlaetor co-

f bel t th t |
So0l od bel Lo, WrRre YEHE ot bt ST Chert SRelisE RBR bt R Sy ﬁée%mérggrsreo with

under wat er - eII trzrn means ess. pu ant_to ' 2,
char act eri #&d e‘P?Fa? Qi1 *aﬁrﬂﬁ’é Dru;r%)r f‘gair%c opet %ttéﬁt Xy der r g(?ne‘;r 13%5 %gt 0
25, 0001ki | ogr arra(t@eér shietted fr@d the Bh@ipROACEIRS oGty dnd mrmcm kirfider® 3,
characterized in that a stripping agent is added in the extruder unit. 25.
The process;.pur peaid pirfual @i dEmi 38 Qo 24, clahatdeddeinitiadhd exttudat ubidetintprivessa ar e
added to fluid (F) or in the extruder it b ans of a side feeder or, as
far as they are“’flPE]‘ﬁf"He’EtE}@S“tanré‘rgWrP QI%?}P?%%YIF%}%‘@%YHFe 26. The process

pur suant to cl ai_ns to 25, characteriz

| east once%2-27. D‘Tﬁ%e proEEsl dRIPs dAre 4110%@&@%‘3}&1111 tgﬂé% a%H’B?% %Sre‘:tzoend@ﬁ}]

that the repeti tdgistsSkneeRmlirshegd dn-aRMBRE 1i8g o BR pléspect i ve nunmber of
concentrating units in series. 28. “The process pursuant to clains 1 to 27,

characteri zed i Pedibauriift PLRESUTLI0I4, tHARCLARUEN tHadlhe @bt REdiion (19 cﬁlﬁﬂﬁﬁﬁil ng
unit or the extruder unit is equipped with one or nore pressure re ﬂactron
devi ces. 29. Théroérwé@esssswareeurar@?mt%ieetr%ﬁﬁ%l the gryup gonsstag g rOér*r%a hat
the extruder !Jltateg%ﬁréﬁt%ﬁ; afic IpASt uﬁ’cﬂ%n@éﬂvﬁt@ﬂﬁé’lleﬂﬁ@sf@aﬂ&g $eki @A dritnb
upstream direction.30. The process pursuant to clains to 29
characterized i frmptin, fﬂrhllrlﬂoré myd fixgd Spifesipheer %Weaeﬂéﬁ’@%éhe&ﬁtw%vr ng
hydrophilic conpounds and optionally water froma crude fluid g%)

cont ai ni ng44t | easte Emeianbtn-clﬁ@maﬁ10e43p@i1a9%‘%@flzeda}t‘l thag ghgtoudlpiesestion &47) 1C8MBEK AN ¢
corrpou%l one 050&?‘3%&1 hydrophilic compounds and optionally water which
conpriSées at |east e step of pre a) treating the crude fluid (A in at

| east one e- S:itibR6) ,
whereby hoT 1 Ul B L B B R e R )
conprising pri rrwnthlaieadmrtevf)fﬁ mEISLU@ObM@rmpeah@hrvol atile organi c conmpounds
and an aqueous phase (27) conprising primarily water and hydrophilic
conpounds, 4and Whkeeice byrstanetoorigmn B8 (phasbarpas)zed in teplie sxigdicf pohistdsegesgdeous
phase (27) in a_sge at ratus 6) and further used as fluid F and
wher eby at IeasfaﬁOVP%]arfié{lpﬂ%(?fl%sftir U&S| én%phase (27) is renmoved fromthe

separa Ing Z e%us T, alrjl{ 10 c%ms %Elto 43@%8&9&%&% tﬁ%ﬁy%de&m lc@r’nﬁ]isgpone or
charact®@rizéd i it haf f 8 'Separation is sup nMeans o coal escer
(39). 32 The pramesddgiacdant to cl ai m 30 or 31 char acteri zed in that step
pre-a) is repeated at |east once. 33. The process pursuant to claim 32,
charact eri zed i methatpuishant nephims BdHno 43, dmmwﬁtddshetdatbiy comprise miong) thah eone

respective nunber of se ra ti appar atuses (26 i 4. The process
pursuant to cl arcﬂ%ceﬁtffmf)g H%F%pﬁ%?qnfe%&n tare Cﬁenegt(gg%lrsae ron is

per f or ned t enper at ur es of more .than 35. ,PRol

process pu(re‘!l uant§° AUETHE 19FEAS 3 g 0 g%raaert}jz? 4 &q‘t%%e 8?&%%@?9 ¥, fhe
charactzgri zed i Retehraly iutit bs th@ &leﬂﬁé‘teﬁrlltcls&tﬂnkp@éd Rithderet or3more Rokspme rrepuatmaant
to claim 36, characterized in that it is butyl rubber, bronobutyl rubber or
chl orobutyl rubB§Yi®®s38. Device conprising a | east one concentrating unit
conprising a heater (2) in comunication with a degassing vessel (4),
whereby the bottom part of the degassing vessel (4) is in comunication
with a punp (4.2) the upper part of the degassing vessel (4) is in

comuni cation with at |east one vapour line (4.1) one heating unit (6) in
comuni cation with the punp (4.2) of the concentrating unit and a feeding
por nt (12) on an extruder unrt one. extruder uni t corrprr Si ng at Ieast one

. o .



extruder selected fromthe group consisting of single screw and multiscrew
extruders. 41. Device pursuant to clains 38 to 40, characterized in that

t he extruwero0wi3is2eonpri ses a tw n-screw extruder a ri ng@CefPrad®62003 a

pl anetary roller extruder. 42. Device pursuant to clainms 38 to 41,
characterized in that the accunmul ati ng segti on (20) conprises kneadi ng or
throttling elenents, blister discs or die plates. 43. Device pursuant to
clai ms 38 150. 42 DeGbap@aiaes foZ@aind 58 fohBt cHahRtcaidd i8 thad fe lek@itlef W) coRPRNISINKRS
product processi ng equi pnment sel ected fron1thg r&ug Qonsisiing Sf

conbi nati ons of TP &NHPETIEY deris g EeEPEs; WhFTEDY) a ftsding pgint (12)'ss loctted at the first
under wat er - pel | gkih#eNghoABAB SectioR ANRrdbY theCHrdR i@ BBLak @Y sebdbndhatias st Bad
fixed knifes placed at the end plate of the extruder. &4, Devi ce pursuant
to clains 38 toCABCONYRUPHEIHPT £d)i freanenttigE Gk sspecddcioi pyePeniye Eignprit ses
cool i ngsmeans. 4pselRVir&gioRUr suant to clains 38 to 44, characterized in
that it is designed to allow operation with a feed rate of 5 to 25,000
kilograms per hejiice ffisuaell GRmPYE RUAN bR terizéH MBhA% AiPhet JomBHRRE B6d &h%ed
in that the extruder unit is designed to allow the addition of a stripping
agent. 47. Devi ete-pashisgants, erhcoaipiengd least 4 epparghiag aRPp@ivs £ 1§ porpRvRIcHiRg
extruder unit CQRRLLSES,Q06sBL HRERShHEseeders. 48. Device pursuant to
claims 38 to 47, characterized in that It conprises nore than one
concentrati:gn umj.t Vi b C L at.] I 0
ceri oo, 49 Do Eats b ABEE PR CRAERLRA L R MR ARR AP
concentlPat i on umni kgst odveniket(8@t i ng unit or the extruder unit is equipped
with one or nore pressure regul ation devices.50. Device pursuant to clains
38 to 49, Jhar adikeice peduinh t¢ hiaim Sher et Fludsteriaed tn bonthe issersatire rapparkiah (e
ext ruder degassiqgm%gg&ﬁggame@gg%?%ﬁyhhe feeding point (12) is located at

the first extruder €gassi ng sect whereby the first extruder degassing

section conpris at | east .one. conveyi ) ion. , r
(1) connected 15 8¢ pSEM (¢ RErEIS BT IS B0 it R0 he Bl SERPEL
pursuant to cl aicomprd8s ftdeaShynecéparaniogenllBdgl in that it further conprises one
or nore pre-washing units, each conprising at | east a separating apparatus
(26) inscoffuni Cavicopurstdnhtoori€@meIS] b€ ohfrattbrézed dnthenthe atdacmingl Appasatus526) is
Devi ce pursuant to clgi§151f ﬁharacterized in that the separating apparatus
(26) conprises ArS§EALY PSR YBYT PEEYI° 53, Device pursuant to claim5 1 or

52, ch terized in that the . t t. 6 i | t
one coal osclr S8yl Ll BB dhan SrarE Atk s T4 ssEeare RaR A bEoy

in that the sepamat fofighedipafiapbdiBotfodt) conprises at | east one separating
wal | (34). 55. Device pursuant to clains 5 1 to 54, characterized in that
the separatsvng appafat &side2fsuabt BEShigRER {005her ape balie topoehispihes prkess
56. Devi ce pursuant to clains 5 1 to 55, characterized in that the
degassi®lg vessePCINHAS4Ps | €28t torisperical shaped bottom 57. Use of a
device pursuant to claipns 38 to 56 or any of its cqonponents in a process
accordi ng 8 cl £§%C%P5!31§8?’f least oS dgiice agsRRIEdP F\l@m&twlt%agt one devi ce
according to clainms 38 to 56.



