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N- (1- (1-BENZYL -4-PHENYL-1H | M DAZOL-2-YL) - 2 ,

2- DI METHYLPROPYL) BENZAM DE DERI VAI VES AND RELATED
wEeOUBS AS Kl NESI N SPI NDLE PROTEI N (KSP) | Net BUS1088022083

FOR THE TREATMENT OF CANCER [0001] This application

clainms the benefit under 35 U S.C. 119(e) of U S

Provi si onal Application Serial No. 60/580,927 filed

June 18, 2004, WORWVERSION @PYXYGENRAETEd by
reference in its entirety. BACKGROUND OF THE | NVENTI ON

Field of tPROPYY®NE OBINGAIGY INGBED GRTHNONYZNY i On

relates to substituted i m dazol e conpounds and
phar maceuti cal | r prodrugs
t her eof comosﬁﬁ%ﬁﬁéﬁbwﬁgﬁégmmm%t her with
har eutic accept abl e c rei d use f i
003 TEGH R nvbndeieli Srechpatiaia B o] mey e ded dcchnglosy in the
hydf5Rear®bn W&ﬁ&hsﬁ%a&ﬁﬁ\&oﬂ@ ef ﬁ‘gﬁ}%@ﬁét@ € fnro'pﬂ%ﬁé Eﬂ?‘ggﬁp&eesé lcBbled with

to m crotubul es and generat’e nmechani cal
a cafalyst gn-fscam eyadé EI’DGCSP]Gm’IGé ¢éajrepylt in mhvdmfd@hatylshcdi@mg thgt does not

s R 0 o B oS e
OTR Prooekk. These end btbws&’m%lih @ €ead 4o 6 sRp Kﬁﬁﬁléﬁeﬁﬁhaﬁ@ﬂ/erage

proteins (KRP ave been identified. K nesins are _
Pronyllﬁﬁsmsfé‘él a?me‘éatlﬁaw e ynagifiedarpeass pyesgheen-stogane eatalyst cycle of this

T A N e e
prodest thatases ﬁxdd‘bddheclmohrggtfubuhb esygrhatehe hidroodrben SMV@EHl(ﬁl reaction

PPl W th tﬁjge chro soms dl reﬂlly and, appear to ay
and gpeFRes It dpneey ﬁ?t 8t ‘tyﬁ THgSot ng Pregeny dweption ﬁ@recweplﬁcally relates
to aff UhprBvedleARidTdLyRkhdte K DpALRe c&@ it GLHs@f ob%@é tfonlof moving
for the devel oprent of canter therapeuti cs. C[
bed Kicheapgy anst mwtdyﬁmtmem(cb@@)tm(mfwoRnunsmrdessEigﬁold average cycle

KIFl 1 f
caal RSzt e iesrlinly R e CatS P Tl ing e g on-
stredth tydlé, GhpbhyneHagplAMeplodipnhé Svdpse! ;ﬁ&p&lé&dylélﬁracﬁ@(/é'ﬂaﬁoy‘ B catalyst

and/ or function of the Dbi EJO| ar mtotic spindle
over 15 lifg gcl em%n\@és [that jaghiebleceith thei sape gatabiist ingofiyed bed system The
key EH t‘h@ El;e@gl'letl_a n e éﬁle%ﬁve%r%c%gmng}f a;q E@?F pv?t\l}fm heh@vable over
dualnﬁunc:tmnl,(leP eatalys@sgstéidh Rngyn i thebrt is ey hen%ﬁlvk td 59ac11vatlon by

cokeIgosiBe e i PR saf gk Capse o Fpage o e thmperatures

O R S e OB s

reacm mpeaﬁdresmmmsaocdm tomgingsn paalyst actieigyaStated amotberMay, the

key to atﬂ?gregglt 1nven hrg }33 &&?ﬁlg? Propylgﬁés?e?,leé‘ltll}r{g ?riarbgtfg;)cfatalytic process
can W¢cﬁiﬂxnﬁ@i¥l§cm§1n|€a$‘?ecﬁam§&§ﬁal%fhr9@f fuf Qe RIS ﬁid%ﬂge%%l tcclf%logy is
depl.eti.on of KSP using antisense oligonucleotld

usedrt@@éla!n@ae andseagiiol feteirtentat etietfleppition toithe point wmecstart-of-

t . KSP.m ght
catafRRHER b R ROTR oo AR Ty e pit ™
comproanisedr et i noi ¢ acid (Kaiser, A, et al., J Biol. Chem

274, 18925-18931, 1999). Interesti ngly, the Xenopus

| aevi s Aurora-rel ej [ was shown to

associ ate and p}ﬁ‘égﬁg[‘}@pgﬁ]ab%]%ﬁ?@&%% et al.

J. Biol. Chem 274:15005-15013, 1999). Pot ent i al
[0002pDStA alag poftidmosfahé RbatGlickiefadRemidl endifsup@srédneé&lne& with the

interest for cancer drug devel opnent. For exanple
PTOdAGFFQS‘r%f lightplgfip mgterideandiheir suhsequept essde theprodimsion ‘of numerous

protein and RNA | evel and the genes are anplified in

col on cancer patients. [0007] The first cell perneable

small nol ecule inhibitor for KSP, "nonastrol," was

shown to arrest cells wth nonopol ar spindles w thout

af fecting m crotubul e polynerization as do

conventional chenot herapeutics such as taxanes and

vinca al kal 0| ds (l\/ayer T. U et al ., Sci ence
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optionally substituted al koxy, optionally substituted
aryl, carboxyl, carboxyl ester, am noacyl, optionally
wandwsiiiss ed heteroaryl, optionally substitut eBCT/US2005/022083
het erocyclic, and optionally substituted cycl oal kyl,
wherein the optionally substituted groups are
substituted with 1to 4 substituents selected fromthe
_ el b
impdHaAl thehRAES gﬁgwgsx\fyﬁ p&kﬁﬁéhzat@&bélé ot il 'ﬁMJgaatar e like
welldqmbwnlchemmdl @aytiansyl ighy/elefins iaclpte ethylent, |pmp}éd1eeunyllmlxtures

a bstituted he , . heterocyclic
theredfHepe [ pIYER e syt bl P ksl s odete, Befdchgmpisgl and
chenli'i%ﬁﬁdlﬁ)i@s)’fﬁ@(h‘la o2 &Mlree Rﬁﬁlﬁ@é( Haterﬁl%ﬁﬁ?i@élent%?r @EfinifAK & the steam
(except when A |s optionally substitu

crackipg pbpetralgung fgeds. |Eqntveuousete@ﬂouamylu)dlnggﬂoeraph5¢ah esgnomic, political

and dmén%hettﬁt%g owlsgrﬁg?résr hh )r/ani ha%lil nsétjslgil austogack 36|ther "'t‘ha\.ﬁl petroleum

for theein@ssdRy dllanti @exh Tra MitertdBs that &€ hesle@to Supply the AeMand for these
consi sting of alkyl, alkenyl, alkynyl, -CF , alkoxy,

lightrplefin magesialsy dr oxy: R4 is sel ected fromthe group
[000§[;PS' bd %e%fstagﬁﬁfe?%@ g\ieb}' l{ﬁ%% t@dri¥lo ﬁes for producing oxygenates

ene-am noac ene- oxyac
from aitekr;dtlea ﬁem@yﬂrmmn ra‘&lnk@td:rﬂﬂke eyt kms;focused on different procedures for

catal}iiga{l%ogg%}'gg gl?({lgr @ﬁ sugrglpﬂs q.“gl het éfeéiohght olefin products in

ordeP&J ﬁﬁl&céf%)&y%ena'té ﬁJ (k‘llﬂ'u? ?ﬂot:éé?,gﬁ%@ 'Il%ﬁl' d1efYproducts that are
heteroaryl, ~-[ al kyl ene r ogen-cont ai ni ng

prodyersisfirom mee@etrekeemdzasgd r;a“amelten{ila Imigt efusupse iR @ Ailable in quantities

and B s en R e Emenie-Bur ghnstreRinie<Sgihe iocthe materal
that BeSprkrehi d)ﬁ fead dsthgoptrofunt StRirdeSr AgIuZH n%@&ixblgéiﬁmsihave been
¥ ro

selecte m t he group consi stl ng of am no,
discugser i the per ahithropringiral Saps ofiheywo majergoies taprodugeythese desired

I
light AR et P tn G Xoikers B Rt IAbE BAERAR, tikhyse Bl .
avalgbﬂmpof:mmnsﬁclalﬂg podvenymiethgoh symhdsis tectsiohiglyi Auteedw of the prior art
has rfv%%msse %]b)%lgg gi%%rttgql%cglgg gq%i%ugq%gﬁsgg E%Lp@pyeésrgl%% of methanol
to light l%?etﬂnts ED)EREFRE ¥Eheso M dﬁrocé%ﬁé‘sl is b§§é9 %h'eﬁﬂ& Qﬁrm?n and
aryl, heteroaryl, substituted heteroaryl, cycloalky
Amezivdn $iobs with @toetjllﬁmoomrmh zone gindainiRg @ zueslltig/tdpo gEentalRst system.

dr ox al ko ubst i t.ut ed, al.koxy: or._wh
000t ° FRiS 52t ikt N O\ERE b i S Y, B3 et o
using @eRAB/st é'y@{e)ln EdiBpreNinG a Aén-Pelitit Adleculdr@levt Ofeyierall§ aQhetal
substituted heterocyclic gr then X1, A and R4

alumipephopRhate ELARPleangdi mw@gewfé(faglmatsdmalwmmhaﬁ@mﬁieaular sieve

C
(SAE@?,%%& d ﬁ#dng rﬁ?%fﬁgeﬂpe:‘ f(’)ddtalﬁggﬁ% P;getcfers gﬁ% ?A %@W}%{ %@AP&% Tﬁls
SAH(EM) maeyial whs fouing |to have ap\haeyflhigh selebtivitydfoXlight dlefiystwiel a methanol

th the carbon at orp attached ft R15 and . the nit rog?

feedSipgihand SRS, V5T Yjlow seleerviey A thepadesitsd gerrespopging light
parmﬁ%u&wﬁavﬁ?hﬁwayscl ic group; RL6 is hydrogen or

|; R17 is hydrogen or nmethyl; ml is an integer
[000éh u aI Thecelggsical @TOzeclmolquawrhcm nmautewf éxghtecpieﬁm primarily

est

ethy eﬁlsf'iﬁ% PIOEP’%P% F(;))élg R d r Vi S ﬁer élul%(ﬁ,&%%éﬁ &&8 }{ {lhe glasswal OTO

roce§ivethnlo Ssek P Elﬁﬁt shiftingithe rhafor Ole i BFcRuE ré&dovered
P ASA2, R?gy% R15, ng Rlygyfand £ ar eé:{as deflﬁ{led

therefisy &ony ghylgpe torprapyensdy varons a%ﬁmentsné cerfhiporsiaaintgined in the
this invention are represented by fornula V. V wherein
X1, A5A2, R4, R8 R15, RI16, R%? and nl are as defined
above [0014] I n yet anot her “énbodi nent, the invention
is directed to conmpounds of fornula VI: VI wherein X1,
A3A2, R4, R8, R15, R16, R17, and nil are as defined
above. [0015] Also provided is a conposition
conpr|3|ng a conpound of fornulae IVII (|nclud|ng

Y . Y . T
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- al kyl ene-oxyacyl, -al kyl ene-acyl oxy,
- al kyl ene- hydr oxy, -[al kyl ene] p-nitrogen-contai ni ng
whedosnonygel i c, -[al kyl ene] p-ni trogen-cont ai ni NBCT/US2005/022083
substituted heterocyclic,
-[ al kyl ene] p- ni trogencont ai ni ng heteroaryl,
-[ al kyl ene] p-ni trogen-cont ai ni ng substituted
I | I

reactiff REHY o 1O Sore B o AR RO B FO TPty that
woukd pryhda betptyicddaof propylere-relativeltosthi stasslwl &T Qvtechnalngy. dthe

aev bR S e ESh SIS A b B P propyten
marle k¥tkus e *gfeawﬁl%@ %fﬂ{ekanhyle&aﬁm&yl car boxyl ester,

oxo, spirocycloal kyl, and hal o; RlO and Rl1 are
[0006hde p‘éfn dave how disceroedthat propylﬁh%seéﬁcaupy mﬁmsmmgot@mly of

reactlél( Q)Exg @}1{( %f u %ﬁa;glf: tco %%661 é%( éﬁ{&?fl Sglg)le 6ll"b cohversion catalyst

durmgs!h@bﬁ -strg 8 tpottitnest thd bmbesb ey&e.qui ahothier Wﬁ&bﬁb hivd @slv found that
het erocyclic, acyl, ﬁP substltuted ary
i3

averpgeREPRPRA sel%ﬁ@! i @ EQCEFS AR SIg@}t&qaaﬁy ryhancehi the amount
of S} Sk YL OB DR SR P 1y UL By R o
of tha lpﬁbdé’ﬁis, cyccmgehhmnomml fuvh thattlo@ TRmdtahjist aciyéty 1Sin(uimgniﬁcantly

H respectively thereto, ot forma heter

dlmlals OXygenaie ﬁgi(lgsm Fr?aént@lps(ﬂ Bverttppep]ro%ss gﬁgle ssentlally start

of C}tc%gl%wleBy i dhelofeheltiefnh ORRRI AL RIFhIY URdinisREL SR O mtérﬁf tmn"i’ean that
heterocytClic or substituted heterocyclic group;

the cosvessivn deviet atrmonbtantgrondiionpissiot aliavedad fall more thae Beo ﬁ‘%Ldunng the:

[ ted f i.st .- oy
cours? oG REfiory B 3 fF, Qe SRR Py lifehed T s
restrfdtiof id put toaduwh ANOMPRreoeys the@ kR, av@fagé@bﬂp?[ﬂn@ Qeleatndtydler the

is selected fromtiuaégoup consisting o

cycle wijk be trppravedby, I -3 “hier e G yore densading QP@GWh@t@r‘bar yl,

coulEhRASELEA G n LB B ACEORNEN oA e ave o e
highileves of eakicaldpbsition dintheganiyst dwrirgy thé latgr pcﬁrtlbﬁbéthmmedtneam cycle.
ar and hete a of .whi ch na be opt | onal

ryl,
In SRD ARk B PLR P PIR9Rsy HEPHOTEr, QUEaN e B b apiacing the
ﬁxe@ﬁ&i t@:ﬁrﬁ)l@é}r ih @ﬁ@&i@ﬁn fs% M8sistBactors BF ﬁ‘letﬂ?l%r Qﬁn’@fh ﬁf)vﬁg bed
Is seleCted fromthe group consisting of hydrogen,
techmelb@y opemating wyh a catplyRecironthtind rate hrpaghtthp y@ctmgesuchmt ithe

ected fro consi st f
cataf Ry R E ARG, URdhr BesEi Gl g on-
stredp aX FRASY CoSArsiyn oEGe leﬂbﬂ)ﬁcé‘sa lib&s n? By mbremlmln H93% thereby
thereof. [0037] 2. The conmpound of claim1l, wherein

enabling neaintprangel of Bropilsne selentivity Byessentially tart ofjrun gpnditiem:
Ar is selected fromthe group consisting of phenyl,
pyridinyl, pyrazigiwmged ph’fﬂ s sel ect ed
fromthe group conS|st|ngdo ENﬁ I‘lIS(O) -y A2 is
sel ected fromthe group conS|st|ng of aryl

[000FEt er Deerprimarti@biective of the preserd inveotiomisky provade a rcrahstm :mld

ub b
ecn b FaflBie iftondo EGTRPI oL Pratlsie riediignom ot T Sestream
cyclé ubgke| lphut 8 firbk ped OTPlRoess. PUdsbhdavy E6je@lveax o indiFbOthe

hal o, Kdrox and nitro; Ais selected fromthe %rou

econogtes afttheprigfrarhQ AP paegess B srdes tadinginish Hag amenns @f alekips other than
propglr%')illfe %?aHr o?(%%%léd"@ gfil f mntalﬁg%pﬁp&lel s}éleﬁﬁ%f}f At rjf ﬁ%et level.

car box este

Anothehsbjettuif ¢k preseat oavention iopd amdihdvyredeasﬁvdhbheﬂ the dual-function
het erocyclic, and optionally substituted cycl oal kyl,
wherein the optionally subst%tuted groups are
substituted with 1 to 4 substituents selected fromthe
group consisting of al kyl, substituted al kyl, al koxy,
substituted al koxy, am no, substituted am no, aryl oxy,
substituted aryl oxy, cyano, aryl, substituted aryl,
heteroaryl substltuted heteroaryl heterocycllc

__L.L.L__l o, o o o, o o L T Y 1
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[ (am noacetyl ) am no] cycl ohexyl
3-(2-am noet hyl sul f onyl am no) cycl ohexyl ,
wd.20mebibpi per azi n- 4-yl, PCT/US2005/022083
| - met hyl car bonyl pi peri di n-4-yl,
| - met hoxycar bonyl pi peri di n-4-yl, quinuclidin-3-yl, 2-
oxopyrrolidin-5-yl, 2-oxopyrrolidin-4-yl,
OTQCQM?StdﬂﬂM&I i thé @TPEbrMJ:ess ﬁr&&é}t 0 InSiARhizE tHe-sdvettty o?ﬂ@ régeneration
droxypyrrolidin-5-yl. [0047] 12. The conpound o
Stepéﬁ%tulﬁi@ dedyineorderrtoxesspre sk caplpyt astivigy, @ezelanmlmlanghydrothennal

ed. al k ected fromth oup
damségi?%{d a‘srﬁgfnoglélg G %‘IXS g}‘% 1% oredgwmlrgﬁﬁy ive 1é§%gl8ﬁé§%9rpg}1asm in the
art f()f\DNPbeﬂﬁré‘iMh away @r)oi’ﬂi‘zi Ayéd bﬁ@@t&ﬂﬂ@%ﬁﬁdls almoving bed technology that
fl.uorophenoxynet hyl , hydroxynet hyl
minjmize tg’é‘?él OSEeSyq!smlﬂyqi Mﬁhéxah@mgrﬁt%wnsmméuﬂyﬁumﬁquP
t hyl sul fonyl et hyl, (5-nethyl -
cataf§R} itieled1e ! _yl)ynethyl, (5-methyl-2H etrazol -
[0008] yI ) lmainhy:mbodnnqm dhe 1nsténtyhvmmb§x lis a continuous process for the selective
yl
con\gelgﬁlgﬁl of é)o(:?*yggggg?efuw ABroRyLe en% u%lltz&llg ?nzo%llng ged‘l%él?nology and a
catalgﬂ &uc%lagm%x &ét@%éllkctgd Ydl ﬂﬁﬁlﬁ‘}ﬂﬁ catalyst performance at essentially start of cycle
riazo y
levthereZ)ycﬁnhancmﬁhe 4Vt§rhgﬁe¢}i¢id ylelld lef prapykene land nyhlmazﬂng loxygenate

o b B s S 7S5 et s

dllumt@@ﬁm &hﬁmﬁ-c}bhﬂﬁioh&lin,g tb 0i1f1 1603: DERAYIf diluent per mole of oxygenate is
di net hyl am nget hyl ,

contactgd Wit _aafha,ahgwpp@ pzpt@lyﬁ_qontﬂm minolecpyo sigye kmowrmtnehave the
ablli‘f}pw{) gﬁf ghg;(j;lc %1}{%03%&9 f nﬁ?%bgler\% zf(.)r) rmt%l(cO}wert Cp and

C4 d¢fersde ¥ dlcﬁrg;r his Qﬁl’R:bbrﬂzﬁ:tlag etep s peforthed il Eeaylio®fone
trolidin-1- gg 51]?? "I;ge compound of claim 1,

confihitegit o o evia buk dmmerat[:@)es@ﬂygwte TpRYCISion

condiRERAEREt o EdrRef &(ygaﬂ&% ® dﬂ nﬁé erleSingd &l §Ee'it§l‘§' tlf SRR :iB8 rate

group consi sting of: pi perid
throug yg.cmzor@-sgleg@étto de;snlt&l ybatalyﬁkdﬁl—(tﬂ:aﬁn—cycle time of 200 hours or

less. I_/én ggfggrrlt Oﬁ%r%%n )}? I%én)\w{'%v}& fr ﬁﬁ%geg%non @q% and focut'l% tS contain major

amo(ﬁts layd U_B,Wﬁﬁf pl@ﬁﬁct‘hn?d |a)watcr®$12pr6|&1c|g)iﬁd Iégéé? Yhtotht3-ofaXyolefin,
pyrrolidin- 3-

Cqt c@,ﬁgm( @1 ]tq Gér égyfa,tqgf hygireraghops pnd minor amounts 'of unreacted oxygenate,

by- pr%f é’%’g?%(%%f%kg%é%ﬁ %g%d}o%:y(%rgs In the second step this effluent stream is

passeCtd2a (e@aﬂayldn acuyandrthéreih dvoRdyahd separated into a vaporous fra:.jctlon rich in
peridin

C3 %%2 Fquﬁ/n(q tnﬁy )lélrljlg ,rugxgglggl gxfgeﬂte and %}H%r(?duct oxygenates and a

11qurd@2€|2Qdé o on’télf';i'ﬂé')é%%\%ﬁ <leﬁr%'@ &%@%ﬁ cpﬁ‘fd?géarbons and

mlnor(a@@ylg.qﬁmﬁlc h}(d@)@)b}lns I\dHSeBC&I@prtlon of the water fraction recovered in
this se{p%%;)% %ﬁp syt&'lF% g%gl (rilté:i yéﬁr% elq_og}%_ry\alggl glfe%)ég lyrcgm? pg{ léast a

portioq GifitheHiludnthysdd Gheyeth. h]?ﬂepdapﬁlrolu§I frlctionfedovered in this separation step is
(CH2) 3NH( 2- hydr oxynet hyl phenyl ),
furthef Eﬁnzsam-!n(a@ﬁwndf SeRARBAREONFIipipra G plefin firgt fraction, a C3 olefin-rich

prodgét%?%‘%@rég? l(*'gjxrl;%fﬁg%’i%h gact on, Tl)l Fﬁ-l—delg n-rich prgd'Sl/CIt }fractlon is

thenréOnnead NH@hﬂﬂn¢15al }ﬁ‘Bﬂlhm xtyedn’rlfrbﬂdhé Preséht YkoceSs and at least a portion of

the CW t%ﬁp E@H@H %q?@hsfgqulggn or of a mixture of these

- CH2C( CH3) 2CH2- N(CHB)Z
- CH2C( CH3) 2CH2- ( 4- net hyl pi pegazin- 1-yl),

- (CHz) 2C( O) NH2, - (CH2) 2CH( NH2) C( O NH2,

- (CH2) 2CH(NH2) C(O) OH, - (CH2) 2CH( NH2) CH2C( O) NH2,

- (CH2) 2CH( NH2) CH2CH, - ( CH2) 2CH( NH2) CH3,

- (CH2) 3NHC( O) CH2NH2, - ( CH2) 3NHC( O) CH( NH2) CH( CH3) 2,
-CHQCHFCHQNHQ 5 - (CH2) 2NHC( O) CH2NH2,

L IS\ 2 ORI 12N 1 2N 1S 7~~~ I N WS\ S
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2- met hyl propyl } cycl ohexanecar boxam de;

N-(3-am nopropyl)-N-{(I R -I-[I-benzyl - 4-(3-chl or opheny
WO o0bltaise dazol - 2-yl ] - PCT/US2005/022083

2- met hyl propyl } - 6- chl or oni cot i nam de;

N- (13- am nopropyl ) - N-{(1R)-1-[1-benzyl - 4- (3-chl or opheny

[)- 1Himdazol -2-yl1] - 2,2-dinethyl propyl }benzam de;
fracfibr(s:ils_l_ ?&%ﬂgg "tcgﬁﬁél ﬂrstl\é'te{;ﬁll Brder 1d ImdresiAt thest Jitdh ¢ SRS tional

[ z yl]

quargtities @f t-l@tdq:yl[rt;ﬁ popylEnelprodudtyingbe lashsteteof the process in this embodiment

a st#%%# géﬂrego é{j‘agg%ﬁ)dum %}%ﬁta{lys’t &aamc els (i)sr V%Rﬁt?raxm)from {he reaction

zong, 0)(ld]at1€el? réHenetated witlo@y b)}}fgéﬂ-l:aﬁfhﬁ‘lﬁl stream in a regeneration zone and a
am nopropyl )-N-{(IR-1-[4 g3 chI orophenyl)-1-(2,4
strearg p? Tegensped £9talyst particlesis éq:turned o the reaction zone in order to provide
t hyl benzam de; N[ (1R)-
reggf-e%te]d catafy ?fdﬁ‘“‘%éﬁ*él& %\% balE ! yl) - 2- et hyl propy! ]
[0009- [ 3A sécbrld&mﬂ;ddamm@l)v&vez -ad:lonﬁemhmb proepys b dhiezalEc s conversion

N[(I R-I -(l o . .
of ap 8%\5%29 t)eie%‘é RyPRylgne;atidgseribed i e firg epbodipnant sihprein thedual-
funo%ron catalyst contains a zeolitic molecular sieve hav1n a stru ture corres nging to
am no) - 2 di met hyl propyl | %, l benz e,
ZS mﬁhﬁl}@opglb;ulat. fi¢vERaving(al structure correspondmg to SAPO-34 ora
hI orophenyl)- 1H i m dazol -2-y1l] -
mlxﬁ"ezoéxﬁsgtlﬂéfr’rb #Spyl }-6-chl or oncoti nani de;
[001!!1)1 ( |3 ?ﬁmﬁawmdxme& opeises ANohntihfdus!prodsd for GALQIVRRBAM sion of
an oaysqna@rf’sweﬁ@wpyylm asidegrsibstl abovel ip L frstiereadiyiept whertinrihe

reack@? %6%%&6%%%}30% )l/ a)st %\Izn[ozz nlg)betl reﬁct rse %Vlzuﬂl age ?‘Pentnﬁ lP %F}eém/ flow or
parallel flbw mmf@mitta’ﬁ with redpected Mgbﬁ@@%eh aad Zrﬂzm;éiﬁﬂ flow configuration
benzy| - 5- net hyl - 4- pheny

with re§3q9§ to;t E%gtaag‘g li,qa}al%t part1cles hat passes therethrough.

[001‘”1‘]5t hYA gy bﬂefélré@leérﬁﬁ’d llli%l@hzt"i'flﬂtl‘g‘:e‘present invention comprises a continuous
-amnopropyl)-N[ (I R

processeﬂqz ghe-sslen@wemdnvdrspahneﬁylh oxygenaiecfaﬁzhlo nzeptlgneZas described above in

i fl uor g am
the S5¢ HAORB Wiin 166 poiegiIF Feoh SORARy meshanat fydimethyiedie or a
mixturd fhefedT. d2 Q4 erdbd¥dihmeat the instant process is referred to herein as a methanol to
nmet hyl propyl ] - 6- chl oroni coti nam de;

promale(nss%mbpmﬁyﬂf) N-{(I R -1-[I-benzyl - 4- (3-chl or opheny
[001%) HLP% hl@pr op&{lfgez%%h emb d1ment of gme instant process involves the continuous

or ObenZam
prochbs@Br seiatiop compyetsidh BF dn dxyigendiefezil ko piopyleht 65 @RBABNI inlably of the

prevzo"?@?r%ﬁw%%lw@mem Bagd dydiocarpen Sasticnoerorensdia; the first
sepaN{tfo% “SRIpi§ h‘épls’éé%xz{fﬁc{ ﬁllﬂ sécglu? C?e Bfe%ﬁin tic'l#f?’ac‘fllahgﬁ& Q%ﬁ&%ha

| H i m dazol uram

produci(fsacann ﬂn@aﬁpgﬂt)a-pm{((nl dR)thd C{;T ebﬁn-zr;dh féac(i8n thdeoydaherie OTP

comieb S B S5 oy iphispiy &t feceepieE ks into propytene.
[001U1 (3- @lmbn@@éap%ﬁbownﬁéﬂtﬁ)adlaldgebw&hmﬂes(o%ﬁémgé?@ BReNtion will

-1 Hi m dazol

be c@%squeb&p@yp@ﬁ c}rdmafy%:_qlqlbxytbg abemmical@ngineering art from a detailed
exarplnbifufdE RORIRNL) alchbhéR of k1B vl 2 G016 SRARYY

cont2ineinhyit prranhyd Hpwwihgli ne- 2- car boxam de;
N- (3-am nopropyl)-N{(1R)-1-[1-benzyl -4-(3-chl oropheny
[)-1H i m dazol -2-y1] -
2-met hyl propyl }- 1, 5-di net hyl - 1H pyr azol e- 3- car boxam de

N- ( 3- ami nopropyl )-N-[ (1R) - 1-’?’1- benzyl - 4- phenyl - 1Hi i d
azol -2-yl)-1,2- dinethyl propyl ] benzam de;

N- (3-am nopropyl)-N-[(I R -I-(I-benzyl -4-phenyl -1 Himd
azol -2-yl)-1,2- dinethyl propyl]-4-nethyl benzam de;
I\I-(2-am'noethy|)-|\|—[(|R)-I-(I-benzyl 4 phenyl | Himda
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N- (3-am nopropyl )-N-[ (IR -1 - (I -benzyl -4-phenyl -1 Himd
azol - 2-yl)-3- nethyl butyl]-4-nethyl benzam de;
wok¢osnaamsmopr opyl )-N-[ (I R 2R)-1- (1 -benzyl - 4- pbrEg2005/022083
| Him dazol -2-yl)-2- nethyl butyl ] benzam de;
N- (3-am nopropyl )-N-[ (1R 2R)- 1-(1- benzyl - 4- phenyl - 1H-i
m dazol - 2-yl)-2- nethyl butyl]-4-nmethyl benzam de;
N-(3- ami nopr OB EFIbESCRITION of Irehienrwiisgheny | -1 -
m dazol - 2-yl)-2- net hyl butyl ] benzam de;
N- ( 3- amnorr YI)-N[(IR 29)-1-(I-benzyl - henyl -1 H-i
[0014] gazthe Bdgz&a pProcesy Iflout élpgramqf@tmyﬁeﬁemra diment of the present

1nvePl§ &,g@fzhrbgmag%é es%rit(ail'&erg‘m{n%ctpo%g%h iterrlatdsRipS BASYn the

variGusropetaying zopes| preforabsbit ditili Zed m(ﬁiebheelﬂr -afd coitirusi¢ convert an

l) 1R
°Xygﬂaéﬁzf%rg 9 Hra %’ﬂeowlafgﬂé 6'911)67 g hed asistion zgngs are utilized in a
prefgr’réﬂi‘steg?(ril ﬂg%vg F%}E’f; @&Wﬂ ?esPec[t Ito %xeyﬁ nte fee? gn(ci: ml%lrrgs&?ct to catalyst
circulatign-In thidrawing? ligés utllﬁedrﬁletbplatmybf reactants and products are drawn

as s%a?lg‘egm | ge%% %eefn(% {ve@wseql f(Irlcuculatlon of catalyst particles are drawn as

dottedi@megy| - 4- ( 3- chI orophenyl) - 1H i m dazol - 2-yl ] -
2-met hyl propyl }-2-(1Him dazol -1-yl )acet am de;

N- ( 3-am nopro N- benz 3 chl or opheny
1)-1Him dazo%?j\% ﬁNQd%IIH{HIQN@@ FINIT ONS

}-2-nor phol i n-4-yl acet am de;

[001|B§ 32{15??}%g8$v[r{g| tg?mé arld! o GitoNs ard uBDER%he n*nlé'éﬁnms}g%ﬁ%atlgn With the

I met"hyl propyl [ am no} pr opy
followgingimeanings: (1) A “portlon” of a stream means either an aliquot part that has the

samg Sz(gmliqq_nt} ag &ﬁ%%héle;?%&% R} a paJIt %ha? 1S o%%amed lgygelgmhfngtrlr?g !a? ?er'%lly

sepa?aﬁl@édi‘ﬂﬂd%ﬁ’ﬂ%ﬂefrgmmé W@&Féaﬁmdiﬁ@ams hydrocarbons in admlxture with
(IR - - benzyl -'4- ( 3- chl or opheny

&g am nopr opyl )
stea) thepjatier c@adesisationypfia major portlon of the steam, it comprises an aqueous

i B T T ——
recoagrod fidmyth} sﬁccﬂieddaoﬁehﬁyﬂ rlaé d)ﬂ ar@-ﬂdﬂdfrﬂt&tﬁ@ﬁir@ﬁbldﬁﬂux gr any

&% nogr yl)-N-[(IR)- benzl 4-phenyl -1 Him
otheg Fonz?%) m oﬁ'“i?é?‘ﬁ??ﬁ@ﬁ élps-we} Qttqmtsﬁm ﬁf@m '@i\msﬂ@iﬁed zone
obtam‘gg Efz"tg{ﬁ‘e BQPﬁy opoH'l ?psulp %_Lof reh atn%ﬁ gnél_/cilrfqulhng and/or after

any Qhasesdp}arqmoop@ﬂb A line or reactor is “blocked-off” when it contains one or more

valv[};s(éat{%%%eztégpgg%u% Fha px% L3 pw&ﬁrﬁﬂg}h& ﬁ}ang_qggqa&g)tg%) Qreyence of

nece)sgar}zcéin 1SR Al i RS hﬁlﬂld&%l&fd%én)m R8RS 2 zone of
[(2 am no- 3- rreth but anoyl ) am no] propyl } - N ?F'Sl
relatpv_el){ Lob/emggsprez]to prreng bf K].gher pressure. (6) Presence of necessary heating and/or

coolkié](rg a?n Snlo 18% ¥ ’eg ﬁgw %fél\yrp F%e%%%%%% %&rgt?%ﬁlt&lgﬁfﬁgﬁqy

temﬁe}athﬂeh I(ﬁ) Anaimgredientlig “lifted” or “stripped” when it is concentrated in the
ﬁ? %‘Ppr .opyl }tetrahydro:- 2H pyran- 4- car boxam de;
over %e trg fromy th sperifiedzong dB)4“vapqr3 sieenn mspirensiream
t!a hink'dnk « »
contai rﬁé | %?%gé; rg%&ﬂflufs i t}re gaseous state, g%Téle term “light olefins” means
ethyNn{: (pr(p‘f)yld:ne(and bmnﬁyésrthelphﬁ )] ’thel-expnes@zo‘l‘@"EP’ybl)océ’ssanﬂmﬁm

pr o enzam

procfisihés R Prlink ah By Seahaly 5 sesmylene and if ez fios. cpbodiment hep the
oX hﬁt)émh@tm}(ﬁdlﬂh\ibgtrl?'di&% Py

T R o2 1T éh?n??nfﬁou O o Poceps hegeig. (1) The
termephygqgﬁf@’f)me]ans\mbquysg]en-substltuted aliphatic hydrocarbon preferably containing 1
1, 5-di et hyl - 1H pyr azol e- 3- c&r boxam de;

(IR -1-(I-benzyl -4-phenyl -T H i m dazol -2-yl)-2, 2-
i met hyI propyl ] (butyl)am no] (oxo)acetic acid;

R)-1-(I-benzyl - 4- phenyl -1 Hi m dazol - 2- yI) 2, 2-
t yI propyl ] (propyl ) am no] (oxo) aceti c aci d;
| R )-I-(I-benzyl phenyl IH-|mdazoI 2-yl)-2,2-dim
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N[(IR-I-(I-benzyl-4-phenyl -1 Himdazol-2-yl)-2,2-dim
et hyl propyl ] - 2-
woyawoxysiN- [ (3S) - pyrrolidin-3-yl net hyl ] acet am BeT/US2005/022083
N[(IR)-1-(I-benzyl-4-phenyl -1 Himdazol-2-yl)-2,2-dim
et hyl propyl ]-N-[(3S)- pyrrolidin-3-yhnethyl]benzam de;
N-[ (2R) - 3-am no- quoropropyI]-N—[(IR) [ -(I-benzyl -4-

2-
o4 RO gl {12} B Brogt P3P pslegims gt eppthofme
the dbkaﬂ)(sﬂﬂmaleasrexpmséﬁ fol faed atpooyperbipa k:brﬁc{ihcﬁ)s Hefdre bbmgwthdﬁawn from

the rF‘}C%Q}{ @@L&o@{r@g&?@r‘%{@n W;Q%%g%{ﬁqyag:n% ¥hep rea&%n is blocked off for

re geﬂbrﬁﬁ&li{)ﬁx%?_k %Igalm@%;egnf U'Bg OB kRYpropWdre bRt rage Cycl® 91¥d méms the

totalwr()p}@eng ya¢ldw€uting Fhemp;all)]st on-ieedno Ryde bmgdidded by the catalyst on-

strea%é)(c (?%rln%_aﬁl&bg %}eztpfa;uor ?Bxgréen'e}te[féé@onveéed &)u%nn%gytixe catalyst on-

streayd dy‘d?f: thGI (YIQ) e A PEbdl-fAndiDhaAlOny6StANKEOTP catalyst catalyzes
benzyl - 4- phenyl -1 Hi m dazol - 2-yl )-2,2-dim
bothéheh [l“B,rg,%:)t,lp]ls and thg glefin interconversion reactions necessary to convert Cy and

oxobut yl ] benzam de;
C4 :néﬂef“_ﬂqg?’?}ﬁ% %benzyl 4-phenyl -1 Hi mi dazol - 2-yl)-2, 2-di m
et hyl propyl ]-N-[ (3R) -
3, 4- di ani noDETAILBINDEIGRIPAIONC@F THE INVENTION
N-[(BS) 3- am no- 4- hydroxybutyl] N[(IR-I-(I-benzyl-4-

wm?)renyl dlinﬁrg{lﬁ@fg PB%%?Fﬁ th ﬁczcgﬂ]re&@ comprises one or more oxygenates. The

term(‘ %@ge&a&mm&nﬂbg&ﬁh&@wt{) nkRide alcohols ethers and carbonyl compounds
benzyl - 4- phenyl - 1H i m dazol - 2

(e.g. cﬁlgk@yﬂgﬂ kﬁt@WL tasheXydicisaidaranid dhealiked: "I[he oxyggnate feedstock preferably
cont!a\fﬁg Qtzl@ﬁt &Q&ﬂ%n% Jni WA PRS APYdrbor hthins IaD}\ld, anll lpr&?}%w, cSitains
phenyl - R ST Rk

fronmy1 Jo- L¢cdtbeh mhhﬁmtabmyd)dygéhdn@sdndu&ab%ﬂstmght or branched chain

alkancﬂélﬁa nﬂle,grr gﬁyﬁ] gc&%&niﬁlraa;;{ i{efg%gn}atize§of suitable oxygenate

comﬁﬁnﬁﬁg Mﬁe?ﬁé&%&enréycfl}nghlgﬁéetﬁéz(@%ﬁ %hﬁﬁﬂ fh@fﬂy?j @Sher metl(ljylether

forn@tdq:yy@ dpyéthylkefqme Sycetic acid, and mixtures thereof.

i R=3-yl met.hyl ] -2-.(1H-t et |
00y { ey 8P ohuyGypY sep oL s et f s he ogseratesecisigek i
catal@hbédlyﬂfdﬁpé‘ﬂtéd'tuﬂzflﬁ)&rboﬂé’ édt'lﬂiﬂnﬁ? Rliphatic moieties such as — but not
yl met hyl ]-2 tetrazol - 2-yl yacet am de;

limited tg +RMethang, atkangsethylensh srapane, nronyiengzbiity lenes and dingitedjamounts

of otﬁ%{’l{ng%r%ﬁéirx%tbc? bg%{)ﬂ%l:turgwtg? ﬁeeflftﬂd% wi tlh 2 é:lrlﬁaldﬁmctlon OTP catalyst. A
diludxt (saimhbﬂhluitel& rydlltr&tihmlt )s-dNiseful Bptidn (oIméianairyihe 4elpbrrityl of the

catalé'ptntg[pg(gafﬁﬁ? gggt] c]lefznsl,rgzpﬂﬁg(l%% g@g;ﬂeg@ The use of a diluent such as steam
can #@Y’o{lfdle Rirthin [ehm#)ﬁleﬁb’ @H%Pm%lrﬁa‘l SerRIGRY hatditd s 9848l ad1ofering the

di met Ryl propyl }
partial grpssureodf thie nx)igeyhtﬁmcdttgdn)sbénzﬁdvmmmWsmg selectivity to oleﬁns

[001%11 { dgggpéré is used ﬁlle_plréJe t 1$1venrtri%¥1h er'to c&ntrol Bartlgl ressure of the

oxy%inliﬂé fré&l’dn} i\he IO)’IVIT &nivBisitm3oxé Tedrayy t))léﬁﬁftztﬂﬁ"séiéetlvny towards
- am no- 2- hydroxypropyl ]-N-[ (I R) -1 - (| -benzyl -4
prop.ybng rgﬂltabl,q_dﬂnlp@;g $oy1use in the present invention 1nclude helium, argon nitrogen,

B g oY T ——

hydretdtpomramd myilxjurés: cﬁf&hese nid1&idio )P)(éfﬁﬂrétbdlllfeﬁ@)dré hatzantttigie, an
N-[(2S)-3-am no-2-fl uoropropyl] -N-[(lR)-l-(l-benzyI -4
phenyl - 1H i m dazol -2- yl)- 272- di met hyl propyl ] -2-(
1Htetrazol -1-yl)acetam de; "'~
N-[(2S)-3-am no-2-fluoropropyl]-N-[(I R -1-(I-benzyl -4-
phenyl -1 Hi m dazol - 2-
yl)-2,2-di net hyl propyl ]-2-(2Htetrazol -2-yl ) acet am de;
N{(1 R-1-[I -(3-cyanoben2yl)-4-phenyl -I
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N-[(2S)-3-am no-2-fluoropropyl]-N-[(IS)-I-(I-benzyl -4-
phenyl -1 Hi m dazol - 2-

wQ kosBA11gar oxy- 2- net hyl propyl ] - 2- (1 H-t et r azol - PePUYBOL022083
am de;
N-[(2S)-3-am no- 2- quoropropyI] N[(IS)-1-(I-benzyl-4-
phenyl -1 Hi m dazol -

arorhit g@mBXﬁHdo %¥a &lﬁ\%}e@ ARERPYHI 5Rt 6 lEntsaks AR {vefy ket 3FGE
condihcfr(sZ@mtﬁmadhmﬂreZGTH’ reactdorr zomgl An bspeCiaRy prefedreddihient fod use in the

presdstaelGors vt gt Bpgirg vebr il eesovseedfrom fheypaecicnpifyent

strea?n utilizing condensation techniques. The amount of drluent used will be selected from
29) - 3-am no- 2-f | uor opr opyl ] ti - benzyl - 4-
the r@@effrqm Odphtn§l )ymoles oﬁ dilugnt] per mold ¢ @rygenate and preferably 0.5:1to0 2:1

in orafr[ gé@&?&gl){%ﬁﬁ gygr\ef etg‘lﬁrté;{g% % s% %&e%ﬁelc 1{3‘?%‘ r‘sI procfuction of

propb&ﬁé Wontt ¢HHBE h‘llnbbdihrféhfi&ﬁ” @he present invention envision recycling of certain
yl) -2, 2-di met hyl pr opy - met hyl et hanedi am de;

OleﬁNlC[ s@rgﬂps thap gemigin grg(npfy@pbgrgopg{tq@ﬁ glgﬁr@rcthr thary I(rppqlerre gnd_saturated
hydr?@%ﬁ%ﬂszfg&g ?%{chely%ﬂlefmgg 3&{715? le funrerl ydlllélfrﬁt at(r)] éh OTP aea;ctlon zone and
theréﬁex[e(tBﬁmBur& roif diduehnt Inl;ari sy baiddded td\the (OTD relaet(dn— Zvme 1y brdér to

| H.i.m dazol -

achlg\fe)tﬂétag g idhlBTIH)W Bt‘%ﬁ&?ﬁtf n?f’l?r&nﬁdy(‘yéjé@f%?h Qfse the OTP reaction zone
(

is ste?‘teg #?@1 e&b?ﬁné@;%uﬂ#&%%&{ bf fhrlerléee% lé]};dl?%)cra(lr)%c{/ﬂ re@ﬁ'ﬂ@ ?treaﬂus In the

mostpreferned zme \&heye )Nateeusauﬁedl @s the diluent the amount of water charged to the

OoT prﬁécﬁgop \}Tﬂ{é%%rtuﬁzl uP& Yrgrlillts III] ﬁrglf)or{ilorl? )to lh_e (alm_okljnel{1 5 slatu?éted

hydm&arbé’ns?analoﬂmr eromaRyihilk that areHeéyR1ddd @his &ar{la@@(ﬁ{eam de;
N-[(IR)-1-(I-benzyl -4-phenyl -1 Hi m dazol -2-yl)-2,2-dim
[0018] hy| Wyersmn{cppcggyns used 1n the OTP reaction zone 1n accordance with the

P reséﬂt [“Hé& I&F er(e I %Lég% z’{}fﬁ)ﬁgﬁ gre ny&%%—?%r%ﬂﬁaz o‘f%ggp?h %@ﬁ 03“ (t]h €

oxyginhtglchargpd in thbifded( Ry art has already established an oxygenate conversion

3-fluoropyrroljdin 2- met hoxyacet am_ de;
temgq_rzttme range:yof 350° to 600:§C ]belng e¥tlect1ve for the coerersmn of oxygenate over

the lgx})ggay&%gélﬁ&zéﬂnvérsm%ﬂlys% HtHe Ty W@Grticn ¥t thisoxggHatBLdMNbrsion
temp{e[ra(t@tlé réie-id khgwin tbfapor the prafiunti@r ofl propstiend Witk thestppexgyeation

favoing HRA4EERD of ethlsne Ay e speis RLRGPYISDS, Pefsmed inlshigmgeraturs

to thle mmﬂéh&trd}{‘zone are therefore in the range of 350° to 500°C and more preferably in
3848 roxypyrrolidin-3-yl]net yli1 - met hoxyac
the r@a@ﬁfd@O ®uitq §$O° Ti-lr gmperature increase across each of the OTP reactors is

prefer?@?ﬂéid’ (3 aRRGIEL whidy! 1&19@15 %ng% o¥hde o rB BN b SR nk

acce{e{rz(ti?dﬁ of R))kédépoditmnm}thé Cdtzitlylét nhat 1y/dxpeédtet When e tetperature of

benz henyl -| .
the tail pﬂé grg%s in v1§1pz}l rga r(s” ﬁlgo Bwq to. lgyels beyond those contemplated
by tl{Nel[- ;Er(gs??nérﬁélexgth(%ﬁyn g‘h%’éﬁ%é ox%/r%% @Fﬁioé& W tirﬁ%r?%'%mlgﬁy skill in this
art f()ﬂ;(mtrubmg pheeteyiperdtie inalease in a Ragtion zone and most of them involved

ool 17 1Htetr zoI 1- a m de;.. .
wtlifgtioR g BRI PYs O ANSb Ry SOl eAta s Mg inder b8 Gpoe wlizng
appr()ﬁnzfte HEAt @RERAYE hrehhd AMdAsz@lition of relatlvely cool amounts of recycle

2-yl]-2,2-di met hyl propyl }-2-(2HtetraZol -2-yl)acetani d
streags, or portions of the oxygenate feed and/or the diluents that is utilized in the zone. In
N-[ (3S)-3-am no-4-net hoxybutyl]-N-[ (IR -1-(I-benzyl -4-

phenyl -1 Hi m dazol - 2-

yl)-2,2-di net hyl propyl] 2- rre?hoxyacet am de;

N-[(SS) 3-am no-4- hydroxybutyl ]-N-{(I R -1 -] -benzyl - 4-
(3-fl uorophenyl)-1H m dazol -

2-yl]-2,2-di met hyl propyl } - 2- met hoxyacet am de; N[ (|

R - 1- (I

I Y 1 ~ 1 N\ ~ o~
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benzyl - 5- chl or o- 4- phenyl -1 H-i m dazol - 2-yl ) - 2, 2- di net hy
| - propyl]-am de;
WOR{(6M) 2136 Ami no- 2-fl uoro-propyl )-N-[ (R -1 - (I - beamyk2085/622083
hl or o- 4- rhenyl -1 H m dazol -
2-yl)-2,2-di net hyl - propyl ] - 2- met hoxy- acet am de;
(S)-Tetrahydro-ftiran-2-carboxylic acid
the P@rﬁ)mllﬁf iﬂsf Emtamlfalawdrb}* the pre¥ént invehfdn fre(ube of lighter and heavier olefin
i.az0
‘mei“rgrn’“%/ﬁ'&ai%ﬁcﬂgns/w;u@ age knowe taype ﬁﬂikﬂbynqolbnﬁmmll also help to control

read}bﬂté@eﬁtﬂqﬂ?i’eage t?l? 'ﬁacﬁ'{e‘agéﬁﬁ %‘{J %ﬁ%ﬁ%h% tfh Pénce to the

[ 4- phen onet ran
attaghedi dﬁamgoﬂhe Prefeiredmoge bff oratien Imrﬁmelﬁe&hﬂmvéﬂlon 1s to use at least 3

m"T‘Pé E’%% TeRGtRy W’I?% B&%{E?ff) qu‘%’a&y F‘%‘@ 2§ Le 5% gﬁé |bg e use'of rélatlvely
coolligeydié stesaéls-té p Yd\ﬂld@id@lﬁ’tfaﬂa}% HﬁéJB}’i’é!ac@eﬁﬁé &8 &firent.

S) - Tet rahydr o-rur an- 2- car boxyl i c acid
[00{0(] S) - hepxyesnate o gmpg;lepe g@weys,lqn( Wp 8 effectilehptdribd out over a wide

ran%eI df %)rés?\]\:g?f#oa{ldliég ﬁ?ﬂ(e?go(%al presgures ethe)en 6 lpatc]r%rp{b ljkla-a) up t%aIZOO atm

(10.0 B)Pa) bur ia iywlelbknowmihaPthe iféﬂﬂ@ﬁ)ﬁh loﬁ llg‘l&bldoleﬁns like propylene are

" 0&&?%“3 am no- 2- fluoro‘propyl J di met hyl -

av P @rgesure.congitipps. ff is diis rPéftme tOf‘lﬁ? an ietprassuieydf)l-to 3 atm
}

(1018 td@dimzﬁﬁgédﬁ rﬂlgﬁ%égfc@ 136 19343 KP4 (5 tp 35 m5ig o

[002:1@} nz yT?}e ¢Dn(t®t tingaf dixhrengthnts w1th the dual-function catalyst is ordinarily

meaﬁﬁ“&% n re?a%lve tem%é o]f a?W 1g1(‘j1t I[H)eurP)y épace %’p}/olc%ty %anfleé\r/])ov)\(z 1cﬁ ?se éa?culated

on the bdsts)of a-mdls MBurly AW lﬁfé)b'f%g 3 of¥hé 6faks of dulyebrind tdOffts passed
benz l%/TF) 4- (3-fl uorophenyl)

to the) T Wg@pongmp]pl@ the mamﬂayly rgactpy hydrdearbdhmateriabmesent in the

feed&r%?és)r aqy A)mthe reﬁyelF at er:aénsochyxt}ecj le;le(rT_xsss f }}e ctu?l Bungtien cajalyst

present-ib &n:Z(DT P cénvelngtony borleHThds@3kDled in the art will recognize that the contact
- di et hyl - propyl } - 2- net hoxy- acet am de;

tlme,\gf(t% agan;{pﬂm@the catalyptgs Bmpyﬁ)onp].tp invers¢ of Ql,eEW HiSM smoh that as
the Wﬁp%yeageg%oﬁﬁﬁp?ﬂm lduﬁr s??é’?d conyers sely 24 dg{;r&eﬁ?edlg WHSV produces an

1ncr%a-s¢ (n?l)m&zmnﬁlno“?{?‘t’_llﬁ(mme it thp YO P &bn{véllgiod zoht adsbeiatedarif the
nz = 4- e |
presgtehlion i e, Hmal b 5 60 b ovitonpretrersd amscheing 05 t0 20 he
withWebt( i3 'ofdlhél‘ily%ttﬁﬂn@&’ 'IrPthE &fp¥lor 03 @RbHEXY - N {(R) -1 -1 -
3- net hoxy- benzyl ) -
[002éh e nylniherpmieam & pr@pyuepe oorvedsiamgirbedss pf imprest t@the tpagsicht

1nve§§qn dlllt\l' maé %P%fl ’{'\(in}mne? %L@ﬁge 108 gzﬁgl%/tl l)axmg{tﬁe %apablhty of converting

oxygenatay to-propylendlazoélt 25 the bafbaRy bf m?e‘r&ﬁﬁv@ﬂiﬁ? %‘? ?lilan
I\T R) - 3- Ami no- 2-f | uoro-propyl )-N-{(R) -2 di meth
propylet % 0 pﬁgpy,lype KRS the eatalijtiematerials known to the art that have the

capa%l_m(tﬂz g é%?aq%e tges)é élvpf}%%rﬁ}éh% z%r% p Feﬁé(a}/a(l}_zsgse %)rilsej }nrﬁl:;f Rgﬁset}t
mve{ltllon( 3 hﬁptdﬁgdedtht f\ln)cﬂén catalyst contalns a molecular sieve as the active

mgrﬁﬁf e(né H-Bel ﬁcg&fyp}}y 4_45 uriaor(g}ielv}g g%%é&gMMe;oﬁg %}ele preferred
smalﬁ)‘bré Uétﬁilggté? hretefihed % h%vmg lBEek Q?’l%:asﬁé ?%&1 pr ﬁ%giﬂz@%bf pprtion, of

Am no- 2-f | uor o-"pr opy
which @mve@gy effec2ive diameter characterized such that the adsorption capacity (as

W stﬁna%?%wgplg:ﬁ hg@&% et a og)gp@ method using given adsorbate

((S)-3-am no-2-fl uoro-propyl) - [(R) 1-(1-

benzyl -1 Hi m dazol - 2-yl) - 2, 25 di net hyl - propyl ] - am de;
I\I-((S)-S-Arrino-4-f|uoro-buty Y-N-{(R-I-[1-(3-fluoro-b
enzyl)-4-(3-fl uorophenyl) -

| Him dazol - 2-yl ] -2, 2-di et hyl - propyl } - 2- met hoxy- acet a
m de;

N-((S)-3-Am no-2-fluoro-propyl)-N-[(R)-1-(Il-benzyl-4-t
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[0064] 29. The nmethod of claim28, wherein the cancer

is selected fromthe group consisting of |ung and
whre@aoinis) prostate; breast; pancreas; col on apdr/us2005/022083

rectum thyroid; stomach; liver and intrahepatic bile

duct; kidney and renal pelvis; urinary bladder;

uterine corpus; uterine cervix; ovary; mltiple

mol%%sngcgﬁgggﬁg &Z bf%ﬂ gﬁeggzég chlgﬁﬁ gig.élte |e§ Uf@ %@nm) and negligible

adsomptiohoff sobwtane(avaragdinetiv; dianaér of &b riny). Mute piefarabix the average

effeqiie b etirestere &) CoPBHoABEHONR (e pYEb e dianser of 04 nm)
and Héﬁh@% é?lfsoxi)h@ﬁ Bt idSbukdte! ei]ﬁrm&s@ﬁiféféré’dl*‘ Qby%ﬁ&]rﬁ‘t‘lcﬁlt &ifd l'iligﬁaﬁ@(average

manmal i an patient one addition agent
klnet1¢ élatnn@nof %43 mahmnegpel(bla@]ds@muomwfesqbstangd\leghgd:lleaadsorpnon of a

glve’ﬁ% g%sg\é%ryteel 1§ agsorpe aneg ?H%e }gee gefl}tp{) C%ﬁ%ﬁ&ft tﬁ e a&age st anc? adsorption

of thee alSoPbaBER @;vexﬁﬁ&@?ye&éﬁt by gedigtt bthe Adsorbat@bdsed bn the weight of the
trastuzungb uoraqur.acil, |eucovarin, carboplatin,

catalyptsGpriain At the satelysis sefulin e preseal| nvention baveporesevith an average

45 UBRRASONER e < 198 LI AIMARE e

catallystb lshietarmgaetiﬁ? nicasnesments desanbmlnnﬂ MaBrpek, Zeat1TE MoeESULAR
sa o) S jnLstering to the patient an

StevER b A s S WAt M2tk Ao e Coorpisa R rFreRs e

entlréty TROG) “@f?ectﬂz@@iaﬁlfete} hl@ uSQATH asokd BBt Rbastdrdil o'ré% are

manuf acture of a nedi canent for the trealnent

lrregukmlaf@hamﬂ,teeg n%lhletlcahm@thuemes)ombm@msmrm aggchatacterimed by the

molecg%F g?ge ntb sorP%cP raﬁ'gf on I g’l Mﬁﬂegsqo% regﬁqngtﬁ%qge Snl%!l pore

cataliy§ts amamwhntlaaf mhmaﬂnnpore SRUIDR¥ M. g., SuBSARKIY uﬁﬁmﬂy sized and
to C a tionally substituted wth

shapﬁg, g@r@xé‘ynt@]ale Mgﬂlofunqlqnsca s&dpqyobefqhgq;ﬁntff@ gineugzeolitic molecular
s1ev&%ﬁ§3§lk&&9 2 J]é(c%k‘.?gr%()es to 6 alkyl, and aryl; R3
I'sS - X-A, wher &l n I'S selectedfromthe group
[0028pnsi Aolitigmoiecalak yibvessnthe chlcined oral fiyy be r@pigbented by the general
heteroaryl, heterocyclic, and cycloal kyl, all of which
fo be optionally substituted with 1 to 4 substituents
sel ected fromthe gyRYPOEARYI SISO gl to Co6 al kyl,
Cl to Co6 substituted g'llok IE &it 9E,Bﬁ:zal koxy, ClL to C
whersUMe isi a aatien) xdiak o vglue @mmbto xaﬁmst, ntisthe dataomi viatence and y has a value of

erocyclic, subst het er ocycl i c,
2to:ﬂ§(§ &8 @P?/fﬁé’ typ’§ﬁ]béﬁ "ed heterocyclyl oxy, acyl,
[002af1 bOEblites GAidhANN) bede® inchs RhARX¥EEPIIsoNBfRred td & Zeolite D,
optionally substituted aryl or op tlonalké substituted

chncmétké%sngmse; feprigride, mgré%tﬁyZeoamA;ZqOhts Ry A$Me5; ZSM-11, and MCM-

22. fe%k %Bgﬂn%% g%tsnﬁa 9@;&&@ ( &Oen Sll'l{légé l\%? sﬂﬁ Zlﬁmar}a%tz%s %'F,ater than
10 afil typizalibgmhtiet/than R)(hwdh Best r&sﬂl};ﬂch&ﬂed/\aﬂal‘sﬂtcheo glamix@imole ratio of
ttached t n|t n atomattached to R
2503 ? a4 e smse*eﬁy prefegte § sH’@@é?q%Wnag ¢ iysture o
Sl\/Bé 1§ s?héﬁ{ee&t R teQised ﬁ‘&elﬁ Emeg Q&E'ﬂﬁatéllﬂﬁp@ls'morph disclosed in
kyl ene- am noacyl, -al kyl ene-oxyacyl

US-A&} Q@‘LBﬁ@nﬁ gldo theyE: -5111{:ai¢ dig¢losed in PSmA-¢107 @,665 ,derebaiimiongprated by
het e r

refergﬁcﬁ:st lglgcq{%ffé% E%})&ﬁ ClJo Bsteglpﬁ%o}%gge%? 1nntvgtI tlonnlgas the structure of

ZSM2:Sindl iRghier ZONL-SoniliBalAé ¥t a miktalekliér8HE]
p- ni trogencont ai ni ng substituted aryl, -[alkylene]

p- ni trogen-contai ni ng heteroaryl, -[alkylene]
p- ni t rogencont ai ni ng substituted heteroaryl and
-[al kyl ene] p- NRaRb wherein p |s an integer fromQo
1l,alkylene is a Cl to C stral’ ght chai ned al kyl ene
optlonally nono- or dlsubstltuted Wi th one of the
foregoi ng substituents selected fromthe group
consi sting of am no, substituted am no, hydroxy,
aIkyI substltuted aIkyI carboxyl carboxyl ester

o o o ~ o - - o
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to forma heterocyclic or substituted heterocyclic

group provided that R and R' are both not hydrogen.
wMbee/0oR150 s hydrogen and R' is al kyl, the subspdt/usmds/22083

amno group is sonetines referred to herein as

al kyl am no. Wien R and R' are alkyl, the substituted

am no group is sonetines referred to herein as
[0025]al kwoamenlmc Mblecultesiees indludé MofecHRAQEE WhHidhHaQ€ the proper
off ﬁ1 is meant that either R or R' is hydrogen

e5HYe BOsE SlB"o‘iIhi argprhraced oy an grepirical ahqymg%l lsempesitieny onan avhydrous
basjstex FesdBR | or R' is hydrogen. [0092]

Ac;k/)l am ?gthé elrngﬁtﬂn]ﬁﬁﬂe groups -NRC(O) al kyl,
-NRC(O) substituted al kyI (ELXMF%I{ZQ))QyCI oaI kyl,

wher%:Eg %n glgé{cb{ sll“ﬁla gedﬁ/ ﬂml gr UW@I 6 | ﬁgor;l Imatgnesmm zinc, iron,
cobalyRidke), sndag brdse ! @eoriuky d mlxtmg)e@f Wis tl?e mole fraction of EL and

ggi@bsubstltuted aryl, -NRC(O) heteroar
isatl 3upistthe motedfracsion p@ aluginum RRDSQY l'&aste(l Ot,yzah tle, mole fraction

M R T TG TR X —

reprad;dn;sl the &dtdd amdunt Gﬂlhs tlefreheixahre Hrasknt. Prforrod elements (EL) are
cycl oal kyl, substitute

substi t ut ed %ny
silicon.pagiierpm a“Z]r“;ﬂ a é\ﬂ&bsseliqoatbé@lga@ﬁmmallbrmr@tienad yl,
[00?6} bst Atﬁi‘éf%ge(i‘ %SB&ﬂ{eﬁ ?f H1e gﬁ%&?%clls IOﬁf 618 SH?%% %l{:xg\enthL) content

héterocyclic are as i ned her el
varigsfrem4).Q05 to IQé)Sgnole;fractxml af ELGOMdte thax yhe’ el@:hentAfhen the total
oval ent aro | rbocyclic group of
confeRlRich ¢ HTEERSals T eESh A0S 085 meple fastiin. po, egpecially
foenethhodaheniub bhd! r
pre ant hr ylg vvl?n ch corﬁzﬁgggiﬁﬁ ﬁiggéﬂng@ §al|fyereﬁmeﬁqg Q%)gm)o(? The
SAPQsomiieh gar ke wped lmthebemuxmtwmm any ofthose described in

B T S M RO I~

structuresésceibebinkihe 871 Qatenbies SAPE D421 /) ﬁrdcﬂﬁé k@% 388 o'i)\é%feﬁred The

ht hyl . [ 0095] "Substit ut ed aryl
SAF 3£ g4 ﬁ%‘F éheharacterigsd in that ’éddwbsrxenomhutldms nGt adsorb 1sobutane

1nd1§agﬁggl%aggqgr ap tﬂﬂg)eﬂfn Logﬁ%‘kr\]gﬂxé th%f@}?d%fg{ggﬁf a%@gﬂn"lphﬁcd in

Examplgb 2piand26 af thie 8R], pa&irk,ylk alss plegdriddUTRESAPKY1 7 stAlde¥ Yo
bst i tu al.ko al kenyl , substituted al kenyl,

chafs‘#mwn UGESEHFTER L ETORpie, JahmA Divss et isobutane,
indicafing ehat ﬁmam@sbél opeﬁfnvg'of RS Eﬂamt 3‘-‘% a%wess SW
substituted aryl oxy, carboxyl, carboxyl c¢yano,
[002¢7hj o Thea:lr¢<f9nr¢d1®$P connessior o;ataéyjst Bl ﬂrquﬂahlyonccﬁporhﬁeh iifo porous solid
t.ni 0. heteroar It substit ut ed
PMIEIE$ glr\r{éljg% ﬁl? ﬁ?%l%rst i5 RICSSR {8 40 4 qu foprergote e desired OTP
reactions | In@hk ydpetr e poRiue E@lﬁb’ﬁdrtﬁ&ésrbb r1§é1:pc°'3tél g effeﬁt ve amount of
h teiocycllcthlo cycl oal kyl , stltuted cy k
the mplecylar sieys eatalyd gad afdeast onesnyfsK mamnalj pmreblg aelgtted from the group
b etero
consBEREO AT hrerBlty B it RACRPRU L nStealy proviae 4 a1 property
or prepestitsi ¢.g14 dabirhe tanlgstydiliigion xyechamivanrenhl Sithe (dah% B olid
mtlé gg substltu ed am no, sul fonyl . 0096] "Aryl oxy"
partiles Speh marix mat € RPEHS innafurerid Y rdeay, naspe wfyctiyk to promote
the desiRAT T ol
"Substitut eggigéylgi}iﬁatb%%gm?ggg%Jr{(}ﬁltd%’tééfex(?in ?IS;@CUC and
nawgﬂsowymr{g@gw}ncemmbwmetal oxile; elagsositi€dAuminas hlica-aluminas,
thereof. [0099] "Cycloalkyl" refers to cyclic aIkyI
groups of from3 to 10 carbon atons having single or
mul tiple cyclic rings includlng, by way of exanpl e,
adamantyl, cycl opropyl, cycl gbutyl cycl opentyl,
cycl ooctyl and the Iike.[Ol Spi rocycl oal kyl "
refers to cyclic groups fron13 to 10 carbon atons
having a cycloalkyl ring with a spiro union (the union
formed by a single atomwhich is the only comon
nenber of the rlngs) as exenpllfled by the follomnng

NANA R Y a o o o a o
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forms, where possible, of the conmpounds of the

invention. The term "prodrug" refers to conpounds that
wae@ecnagasel y transformed in vivo to yield the per/@st00s/022083

conmpound of the above fornula, for exanple by

hydrol ysis in blood. A discussion is provided in T.

Hi guchi and V. Stella, Pro-drugs as Novel Delivery

iSRRG, S TR MRS i

thoriBy, sificdekmirgm,-ziAwaias cmnmlﬁbpimsphaﬁast moanhressftheseahd the lkad

n Press, 1987 i ch are incoyrporated
lmﬁﬁr o 1 MGFIX aptghialh E b [ ﬁ@ fﬁ@é@“ﬁ’é‘?’éa 3 sughided i B patalyst
comp&RidnSthe ﬁf)n-z@(ﬂﬁf@tan&cl/@f zetohﬁ’c %ﬁ@ﬁlﬁ?ﬁéve‘lfata?ﬁf‘ﬁr%feraﬂl}e&ﬁﬁ&se 1%to

0o agents that include, by way exanpl’e only, "agents
99%t mare prefmbky B ep?Bsiand stribm?mmfenablydé@ tq .‘é)‘Vg, by weight of the total

comb R8RSR S SPETR S s o

mate®ialsii§ ¢oMREntMhI 2 el GG iowa i theRitaRAridras faclR4tdRid®Ement of the dual-
pl ati num conpounds; nonocl onal anti bodi es conj ugat ed

functipn eptalyst theawghdhe moying bed mariars assosiptesk withhtie prasentiippuegtion it is
mghly r}%at?]q}é%@% n@@ Bgrt%gx%§of‘&19 Eét%l?gt%e %;'qglcall(ﬁ'hgﬁrf ﬁé%i“c%l 1§lr§ﬂape The

ado
dianfkeeiraf thpi catalyst parteledis fpmféralnly ,selergeﬂﬁrs:nttlmﬁangmmot Tt (0.02 to

I iffer nt| on (e. al ns-ret ic ac
0.28 érg)cm}hdbeébqqgl }swépaélly ( g;mhsspkgllﬁaf Raficles P, B9 e%fectlve diameter
of 1. g%{:}g b&3 @d nucl eot | des tunor vaccines; inhibitors
angl ogehesi s, and the |ike. Nunmerous other agents
[0028] e \iBielmasit pm&rrredtxeolpwrdnabﬁmcﬁonma@lyst fog lsd in thepreseat mvention is a

oS ISR, A0 b S8R

hav1ﬁg1£) slsdntdgﬁmyp% Wirbdhurb UA rgb@d exaH{PIS btthiS Bipe of QudliTarnetioh ¢aalyst is

substituted aryl having a substituted aryl

dlsclgsqdup US<200360B2635Ad e it bcmsllmtq zeolitedaving shepaIVt strgtural

conbf RIEIA ML oA 800 o B8 AR 2K 18

The dudliferictioh usdiefn ZINISY datdlysn tﬁtdnslstdiv'cbéed ﬂihm-m-asr%smyherein a
that each of the above definitigns is Xfizonst rai ned by a

methang tp giefig,foryrazion £ese ivalsheharged svitha neeyrectreamyponigining thylene
r

and Qge?a.ta'té'@l it fl{:lﬁ? é’%?%é é’cf Olzlgx]o\ﬂller (¢ r&rﬁ{aké ﬂ‘x}e?ﬁjﬁlg of C3 to C4

olefinm deths fiosidtagh MTO meactibo veneddifdlosed itlemsin Aflee wsetof iarztalitibexhtal yst

ncl ude i m.ssi bl e substitu e e, q.
havipg the ot STRCT nbiiatin § spsttcdl ARl ohasymis
wheﬂ:'h%l BeahmAtddGnHdBE Y dak 3y @ Eys?éiﬁh?ﬂllﬁ%‘ hGili¢Bs & Mnﬁtﬁmﬁm Atomic ratio

Such i nperm ssi bl e substitution erns are well

highkridran 809 ande seftium exidaeantend hesp mw b]OWBtghhdislUétfled t9i convert a
metﬂaﬂXFggr{tﬁﬂl % d%é@elnti) Ientld 3 be o?éﬁn—l? rre:lcS % f rﬁerqf nIiax1mlze the
presence OF Tere o At 2 P al™ TRt '8/

produBtlérh@prOpjﬂmmﬁl&n tHésenwt@&qmt | nventl on cont en‘pl at es
t he vari ous stereoi sorrerg and m xtures thereof
6

[0038% ¢ AARPther RagiculaslyRIEicEsd Glasy efctuahiunstion ﬁatélafﬁﬁfpr 4sg in the present
inveRBYT¥RhE Eﬁgil’byméfég\ﬂﬁf dithe§ dTHé@é Eﬁ&rﬁfs% kno%%ﬂ?) cata[l3[/zei br?th the

asymmetrical I'y substituted carbon atoms can res
dire¢tivenvarsipo ofidsy gehatehie light elefinpandthemtersomeprsiox vfiolefinoto a desired
erepi soner,s at tlcu ar . asynmet r [
procBEERR &Y e e oBith parbiaed RRYEL TS S672243 aud
US-Ae8501001" JXeBLE49% ﬁ%a@%ec’iﬁé(ﬁeh’é}ﬁ s¥n tHé AL ATsARGBIuthino
singl e enanti oner, as single diastereoners of
the conpounds of the i nvention are |ncluded in the
present invention. The terns "S'" and "R
conflguratlon as used hereip, are as defined by the
| UPAC 1974 ' RECONNENDATIONSF@R SECTI ON
ESFUNDAMENTALSTERECCHEM STRY, "Pure Appl. Chem 45:
13-30, 1976. Desired enantiomers can be obtai ned by
chiral synthesis fromcomercially available chiral
startlng naterlals by nethods wel | known in the art

- I o o " oy
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preserving agents such as nethyl- and
propyl hydr oxy- benzoat es; sweet eni ng agents; and

wo b@soriing agents. The conpositions of the i nveol/usmos/022083
can be fornmul ated so as to provide quick, sustained or
del ayed rel ease of the active ingredient after
admnistration to the patient by enpl oyi ng procedures

phodpAXWRataly st (S?\F@)t as a[&llﬁﬁ]nct-f&?céié@ﬂtahalé &flﬁ&lﬁ&'h‘é? a preference for
onent, that” i's the conpound accor o ng to

SAPQJg‘}p axis taughémtﬁw;ﬁrstlenampﬂe cgntamnéd@mmcal gon‘posn tion
1003} 3§ s ERAT Ror s B B tsm e Bhe Pecifedh ikt

zeolietcanbst Sfstdnk &/ithar fonCAtbBfic Qaiﬂpﬁlwﬁelﬂnljhi% Inix EtE&dtA196t embodiment
concentration.[0151] The_ conpositions are preferably

can borasamplishedieither using 2 plosicgmpdwmof partisleg seatgining the zeolitic

R T N e e T L L

by niigi,ng mlﬁe NhJetygeﬁ d)ﬁtﬁatéﬂﬂ@ fistdiachider Therdtetorfornm paittictbe hagiag both

) ﬁfﬁ r ef stop S|caIIy dIfS te units swtable{ai

ingr ?Itt%\PS?S"d’é e ﬁnﬁ?awhgm COIRRINBH LIS 2 RaibHEe of ZSM-5

withSHEP0 401k rél&iNeadnﬁBlﬂ% s%cﬁ’ i §IAPUT341&9nISH§%£‘§O b/ 76’% % of the
active material calculated to produce the desired

mol¢dubar ajewe portion foff dhetmixiure asthacvakie afrSvib O vd-% ietrgidispecially

f%)heglr maceuti cal excipient. Preferably, the conpound of
pre subj ect invention above i s enployed at no nore
[0032Dan ARedihindfk fARLEHUS tREpresdk irventidieis PtAlseRE %thr@‘ﬂ)ed technology
osition, nore preferably no nore than about 15
in ar‘,\@n‘gmroc,gésr J@émler toienipance thesglegiity ¢feheyprocess for propylene production.
The Bbé‘mﬂ&g é 'b&?#e}pﬂn({l@ i C&%Es@icglrlg'@‘b %‘%Qé's?@ kno% ﬁl%tlls ¥l$own in
oun osage range and

US- geﬂjlﬁ’fmi}ly adm ni st er ed in a pharnmaceuti call y or

therag/(utl cally effective amount. It . will be

[0033h ger Maying bedgraaiion zopgs-aan s sonfigiied ing¥ nymber of wsys;fer instance,

the &%&@kéﬂlcﬁg Mbifn% eW' ith %m Qﬁpéi{% {odlJrsk @Xctfbn zone and fed by
physician, in the lig e re evant circunstances,

gravity ¢hrougnthe teherecoiatng obtdne reachen roreawbekein the cstalyet nstcyntaéted with

he conditian beln treated, .the chos route o

the iR eichen i p Sop gk Riecton e R oY eEreBtyor econcurrent

dire@ b, Iﬂ/@pﬁﬁtrred%%%cf 66ihe e&fln\telﬁﬁoh B féédbudhm ARM Rbuntercurrent
t he severlt% he patient’ sqscel/lrrptorrs and the liKke.

to thegawbyst flows @trla,p;bqfqedstt@m i drtradueed intga losver @oﬁi@atqf thag, reaction

2on RS TP g B FMRRAASTS gRABEPEGHEGRbn can provide
subsmmpamvaﬁhgesnﬁ QR caveRicaTestiohs Wecatisefthe ﬁéeﬂstream 1s thereby

transder ma| | and/ or. parenteral |y at a dosage

contégt:%yvﬁh gﬁalaﬂﬁldﬁ@céq\/ﬁteg ce@}y@@ﬁp}ngtth% Hutial igtages & tg thg ﬁonversmn when
the %H%for%eﬁ giﬂélg Iglgc{]hﬁ’e:%t‘u?}é cﬁﬁl?hté?u%ﬁwgggﬂgeqh&trs&%es of the
convensorapber thealrivingefofeeds lomeer. General |y, such

therapeut.i cal | fec ve unt .of os e of a
10038 bigH piEalty e sl Bufiioton iSiebodiie St fgned by
conJeﬁﬁﬁ%a&ﬁys@Q@Mhm@ sdrebs BRhs HAhghTRY RaBid Rt bM{er@llﬂQHé catalyst
1.0 to about 50 mg/kg of body We ght/ day. [0154] For

partigles trav¢ligwachioygh tharpabiius end arsveithdaawn ﬁbma lower kegtion of the OTP
reacgﬁﬂ Qc%{ep"% Pe%&%t}/e?nﬂ id %t?o%[ug{h[ e1+h 0 tged%q)er 9T I¢wer section of the

rmaceutical” excipien

reacﬁmei@fermhad pa3Be AR She Arda1us @Bhcthlly th dirdtE6R GaRGREES to the
m xture of a conpound of the present invention. Wen
referring to these prefornul ati on conpositions as
honogeneous, it is meant that the active ingredient is
di spersed evenly throughout #he conposition so that
the conposition may be readil’y subdivided into equally
effective unit dosage forns such as tablets, pills and
capsules. This solid prefornulation is then subdivided
into unit dosage forns of the type described above
contalnlng fron1 for exanple O lto about 500 ngy of

e ~NAr~r—-1
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[0173] The active ingredient, starch, and nagnesi um
stearate are bl ended, passed through a No. 20 nesh
wo2@s/0sileve, and filled into hard gel ati n capsedEES2005/022083
425.0 ng quantities. Fornulation Exanple 9 [0174] A
subcut aneous fornul ati on may be prepared as fol | ows:
I ngredient Quantity Active Ingredient 5.0 Corn Q|
I
catal%gt&lndlﬁ' g?l? éﬁﬁilﬁ%ﬁd&@@@%@éﬁﬁ%&@&? PJW mﬁreksﬁzg% g across the reaction
zoneChenct igbyd Aowidigributgpredi ent 1-10 g Emul sifying Wax 30 g

| qui Par ffin 20 V\h te Soft Paraffin t
10035} 05 wyrirt e b EmaeiOh sfe FRYdisal hebenge o piaterial, i.c., coke, is

depddRéd &the ThRILYst it thavad abwhward ol 1eirbactidf 28R TAE @arbonaceous
i ncorporated and stirred until disSsolved. The active

depaisi grateriab hes the efdeted redvgingithe pumberiof aetéver srltrqa eul therpatalyst which
ther%gsa@ﬁ 3 ?lge ex-{%? omlfétc%ﬁ‘ier gﬁ%m&%@h&& '(_r){)gyslg ¢ Ef“hus during the

atIO

movfrrgrlrfdlcaﬁmgioﬁrpsocb@ Pportied efkhasokedl datilyst 1s| wihide e filom the OTP
Quantity Active Ingredient 250 ng _.lsotonic saline 1000
reactipn Fqge PB4 rogsaemted 1D Femeyerat leasiay PRTTSR Phife sAbPBgREaUS Material.
e S . .
1003672 TR B chitnle RIS Rab SYbaTHh ihnalyst by ovidative
regeheraticrcdwherain thatanhlgst wisiyh tsazvntlshem fropr the rehetor ds¢dntactadswith an

OXY%Flgglgﬁan?% Ig%%{%% 10?{9%6&}?32;88{11@%88 gﬁgr}ﬁ%ggge%ﬁgaoﬁ to allow the

desu‘%@ Bﬁio'hﬁ@&ﬂ tH@ cﬁﬁ&ld&&as%at&ﬁeﬁﬁﬁ% r@ﬁx'ov@difrﬁﬁ‘ﬁﬁe Eﬁﬁlyﬁthﬁe%endmg
del'ivery of pharmaceutical agents is well known in
uporaﬁlte paisular eatglyst andSonveasienit cBn be desigble to sgbﬁéant@tm gemdve the

91 herer i ncor erence o
carbfiisays TARA, §2r LR RAES A B BorD e Gty e B0 S wes. 1n
somél €458 igiiviatpdoRfio Bﬂl@rﬂiﬁfaﬂy&b%bﬂbrame Eﬁtaly&@%éﬂto remove from

Fr equent |t¥1 it will be desirab or necessary

30 tg 39 W&r&’m@% ¢ §arbparaedmateriala Prefesablysthe r%grnfr@tqd@tabrsawﬂl contain
r | I |
0 to B ot BESHCatb S rdrd 816 6% bR et 1P BPsferred in most
mstanndsm]hdmee]aosélyslarge nomdeatrhtions 9}7 sﬁrbmateeo@ypﬁssalt(he coke) are
bl ood- brai.n b [ ant abl e del.iver
presert ondhy caladysts At lrr%e%trratﬁgrbg %%P%%@rscrart%k%%g cgglyst, to
caus§ H?ecéai‘lﬁcﬁ'x REALETH GREur e 8\Sxy2bn Q:Bxﬁaﬂﬂféygdﬁt@% Wﬂlale&nt ins a
U.S. Patent 5,01 1,472 which i1s herefn iIncorporate

relatbgcly lofregoanerdratipd 08 O}(ygendPne&mbly dmmmygeremnt@m |cambaregulated

[1y.. f d f
o155 B JTIRGT el PO ectBesplipd ol M vk PunPily eihis imica
oxyg&nm i 0B gades MWHIEEHtAck q@wgﬂY bﬂb@ndcbmsct:oﬁ%mhg @atalyst of from
drugs. Latentiation is general achi eved t hrough

0.5 tBﬂo\@k Bl using éharyraplbsancenteation oy PXyssal it it rossikiédo reasonably

contifl (APEAa AT 15 L BHRR R EAAI Aok 1 A hRLEHIBLdd

exceaﬂve:ly mghherfnbéhragxﬂedxﬁaicmbmerdbg q)revéhﬂé@" ﬁhﬁ%)b%lgty éflp@rmanently
[ n n

hydmﬁre' 3 el@)? @agmga{g rhggrér%ﬁerér{e%% )%/ﬁglg’ﬁto ﬁgwggraﬁw%elbﬁqg dypRg h

regeﬁéﬁtl&{ ﬁre,%%ﬂg@ 15%?9%@6 bhgodehe ?@b"@r@wb&ehﬁhﬁr obtaﬁré&;t] 500° to

her sui ormil ations for use In resent
650% Gmen tietails cangelmeng tha wdnditiorReior mgemmatmnm%ntumtu thosd skilled in

bl L shi .Phi | adel phi PA
the 7 57 S ter6 S5 ACh S L0 258 R crf 4t pTFefy g9jfimured as o
moviiy hrdiBfe Siaflely tb iR reftien %Q@wﬁs&ﬁrth@ 86kacamilykt &'f8d to an upper
suitable for uselnavarlet of gdellveryssterrs

portigaf thegegensation zopeland passrsl byygravlry f@p through thaegeoeratiprezone
in vivo serumhal f-1ife of the adm nistered conpound,
t he conpounds may be encapsuhated, i ntroduced into the
| umen of |iposones, preparedas a colloid, or other
conventional techniques may be enpl oyed whi ch provide
an extended serumhalf-life of the conmpounds. A
variety of methods are avail able for preparing
Ilposones as descri bed |n e.g., Szoka et al., U S

~ a2 2 A NN N oA N A -~ N - NN NN N N
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of the invention, the therapeutically effective dose
can be estimated initially fromcell culture assays. A
waolose/onaygo be formul ated in ani mal nodel s t o achCEVS2085/022083

circulating plasma concentration range which includes
the 1C50 (the concentration of the test conpound which
achieves a hal f-maxi mal inhibition of activity) as

whefbi fh'é 'Eh%%qaéeﬁu§ﬂa{enﬁl"1lstréiﬁ@ved%ﬂﬂ nd ﬁé%e‘i‘%ﬂ:d ERal5&1s Bthdrawn from
used to nore accurately determne u doses in

a lowersaetion dféhetegenaratpinazome andiechreulated saithed) TR mactiomzmee,
by high performance liquid chronmatography. [0199] The

of ter e vo 1R BESGRIPHROSTTE DRETRARRELS: 16 be

construed in any way as limting the scope of this

[003r7pv e ﬁhm&i@ﬂlﬂhﬁﬁg[sﬂaﬁﬁh seehmic irdpgedentatib o£x RGP stheme of the
at fallow, conpounds, of the Er esent invention were
Presslv 3e¥FaLpD Mwhich teree Movingthed deacten gpnesigadieisd; 4 and B, are shown in

sena‘i’uﬁﬁf u?ﬁfotﬁqgﬁh %Yg /rgglﬁ @'t tﬁ@%}é&rgéﬁﬁ%eﬂ Bnd REn&Hbw dfaf yst

corrpoun i nternmedfates were characterize
through the glacives. flhe nmtmrs theqlseldes;atre shawogr aptigal CHdst &ctios whgrein the

At er s | 1 enj 0 9) stemvmtha290
cataf@etiS s Howesied PR AR LR agbraprise
con&ﬁdrureaslywreealﬁdngtsmenscah threl @é’a%fo?@gp&%%ﬁth the €hargéRPthe reactor
mm from'Al |l tech (Deerfield, IL). Agradient elution

ﬂowwnwgwerougrpmoralanynsmmqthm gemndnn5%eamﬁmtalyst patioe, The

t re 0 .100% acetaoni Lrile over.a
prett oSt S ER 1oL PR Sy B0 e e 19 stream low
frond the bltsileqd ftlﬁﬁ ¢a¢al?¢t lafinlUS g verseaiunoFeniE 6f tRlcatlytpdiicles into

ul travi ol et Q@U\?@ absorption at either 220 or 254
the Geper pp@enim t‘%lt uP‘PtéFFF‘BBrlfdﬁeékveéWH Thg ermyention used in the
)

R e e T
reprcshntedby cglidbhgs andltks) floss Ioﬁ gatallystts and frphﬁ&é reachae k@ﬁs is shown by

Lic such as, for exa | e, Baker-Fl e

| nl
dotte neg SC gl st phi GrSHREALY STRISPRE Tladcin ayheen s
preférsaglls{exmd RIRBER er éldyséﬁhé Ythbh ek dHhérft?%ﬂeQio%ElgldeQJHbed Ofhe

by enpl oyi ng well Known i odi ne vapor er vari ous
prefesresd qatatyst trensmnqugigum[lggm dmgsltssqmlbsxant@ahptqseme in the OTP

one i nst runment
reacfiigaty T Biisr i an DA difpResbop i eanip it PRisst Bisheage and
diseRERES tiRnRedly P pRitRIcs aSHey Flow fr6hireidoXBhdGbGeaction z¥ndshd to the
mm _sol vent system 5-95% (or 35-95% or 65-95% or

regegsa@en/éon&c@nsrﬁ age well knpwitodhosgiskitled iptimmartrand nepdppt be
descg}g% m / mn; nolecular weight range 500-1500; cone

tag e %0 V, col um tenperature 400C) or a Hew ett
[003BhCk aT}nb Qyatyse utilifserin esactolO0, LR} iGelectsd frdra lthepdaal-function

DB-C18, 2.1 x.5 A | vent syste 1-95%

catalySRrBYIORS Besch ARl o DFem @sphericn Al Tormdigingideetfyciive diameter of
5 ton§ 141&] With Q‘Hhﬁ&é&r&kff lvﬁfnﬂhﬁelg%g%)@cﬁg’fp%@redc ?H@to\/aﬁlahﬁﬁﬁt of OTP

V; colum tenperature masses wer e
catalryeqomd sdraferabiyodizidefl atroag phedhmnae@mbrpar aqual $hares

1003005, el iopacis rambFe ot s By a B T preple previously

descNBéc!Soﬁﬁil@AEiF itheSconRERivh@ondifdss inithd Balvadual Rdabides atkofditions which
initial um tenperature: 500C, final colum

enhanggiheryigld Péproz'sboe As praypionslyrexplaigedithis essentialfa dnvalas reactor

conffond P gL M ORI AR Dl S A s o
amo(nt2iF 80YC of R2OMEreby al sidingrasshifein the yridsaRARe (IMERIs ethylene and
anal ysis was perforned on sone of t he conpounds with a

Varian 300 MHz NMR (Pal o Altlg The spectral
reference was either TMS or” t'he knovvn chem cal shift
of the solvent. Sone conpound sanples were run at

el evated tenperatures (e.g., 750C) to pronote

i ncreased sanple solubility. [0205] The purity of sone
of the |nvent| on conpounds S assessed by el enent al

s s ~ a2 — F A/
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filtered, and evaporated under reduced pressure to

gi ve product 1-9 which was either purified by reverse
w@baseiasep. HPLC, or nore usually was pure enpODDS1005/022083

use directly in the next step.Step F: Acylation [0214]

To a stirred solution of amne 1-9 (1.0 mol ) in CH2C

(6 M) was added Et N (2.0 mmol) foll owed by the ]
sm@aaé&%rﬁ{n?n Afletné BhigY foflfatfan'dh the gdglgshméﬂ )ieceﬁmlt% LRty as
the tamp¢ratuee avisss patht irddctoe dorsatuese theCébdﬁtBIen'andlaBme of thg .oxygenate to

The or% ani cs were separated and washed with

pmp%@e EQDAISION 1EAHQSD)  then dried (Na2SO ), filtered,

[0040pd %?ﬁfp@s&%ﬂéfk@'ﬁb o SEEUTSH s&feﬁﬁ%ﬁéﬁnﬁ@t}ﬂ'cﬂmg%ﬂy%k lines 14,
-11 Fi nal Deprotection [0215] To a

17, Iﬁcﬁmdsﬁu wnllehﬁ hlegkegd o syfficient prathed materisd isnabtainadfof dniiation of

recyﬁ%}mlwly) a%@éxelgiﬁgcgcle\émfou%ﬁq&g% f‘g[}%%&i ?5 vpl%iq)rg%%ocﬂgd off and

instda@ af buside\wdarct of tittied vate 0 stch vf'111|HeﬁﬁyE€tedMﬂ@ tihell 88y means not
under reduced pressure tq give the title conpound
showghjustprigido Pigrintercoangsfiop Wity lie & startyp élp?refprml; PyLehaR

feedh% lfa‘%&\g %girjllgﬁezéllaojtgr ggé‘g%lgg 1&’1&_9?63{36\& «?Q a‘? E%Lgognz?te 2mount

of dilysineimythe fdrlrmofdmtmi or s&ayd Wil Pheadhnired imydrpcrdpy)kc}vbmmygenate to

d11u<%r6 ﬁn& oﬂd éf’ytv@g? valug ﬁl’ §§ E[S ng la%?é)gq%gé?lé}g pre erred fgr startup.
The %s@ﬁﬁg fi‘x‘ﬁkﬁilré df &(y@%’c{té fee@%ﬁ@ﬁﬂﬁ%‘t il thehPabs tﬁkﬂugcﬁp}()ropnate feed

cine, in EtCH m) was treated with
and e, hemf gxshans ami heatmggnﬂngénqmbow@)m\pg@r Lt;cyvaporlze the resulting

st BFERPLER HBLE R LB e B8 e o
350 to@AabEand 4 fotdl @ﬁisﬁﬁﬁ Tbﬁ P36 ﬁiﬁB&cﬂﬁﬁS&fﬁK%hﬂéh@alyﬁ@vlll%e present in
br onpacet ophenone ( and stirred at r.t. un

reactogel 2o aed P @fhpma@e@oWsllg@f Houfm Space Nalocdty (WHBY) of Qdé§° 5 hr'
dun%??tglﬁlﬁgédﬂsl tg})"a‘{}gﬁq%g@ W{fﬁﬁ g%a EP%)OﬂP% rilchlcle of olefinic

hydlbl&a'i‘))on toaeeniablednederfdes ZB@Ef{ludnit hta&lrfaﬂ fromndac&mabmrthére@lthdrawn via
line%der [ duced pressure .to ive the ke 0-ester

PRI Feaiai fooling 8B TpHISE 1 504y (Siigmpge to 2 value
closé tPtRe te%ﬁo?atﬁ-e df waréer?o‘il@a%%rq \F % Bﬁ@tt)ﬂ ﬂ&e[cggﬁﬂé m-EQns"’hot shown,
stirred solution of keto-ester 2-2 (4
and ﬂylrewétmgwolw offlyens staehde &ommmomlmsa;h@gad & (eactonimia) line 9 and

Dean- St ar R S added nd t heat ed
therély Ph e e risonucl R dn ARHRPHAL by AR RaER blifyst v
conMdditi&Mnd@t%be&aﬁe ﬁlatehhlete pna@p"yuddelvaﬂeﬁobe&mm an effluent
Et OAc and sat. a The or an| CS were

streaie fFAMAERAOT 3 wéwhmweérawni\ﬁa Hag 10.dde efuqotsteeany frpm regatyr 2 is
onceg %% noc}og dd u%?g?dlprla{%ﬁgmg (%(r?tglsléﬁg)eé? ()t)enmp&ah{rﬁ El%g%toqﬂg inlet
tempd‘natdﬁ:Zto reactdr3 amﬁlpaksem liner mtmre@dtoxt 33wh61e itisroacé hgam subjected

t he next step, St | ation t he .. ) .
to a CRRtEt Y étsiémna F il a“ugféuomc?fswt %nﬁge ewglwsaﬁfhwh result
in ﬁirf( E‘efj%ﬁ?le%% dg éxé)geggtteglgﬁgéecgfécbiﬁ @91%1% gﬁ(ti %52%1?5 dﬂgﬁ lBly'i)roducts
Appboppiatedeegsired @reantalodr) in tlimd@gnmf theﬂchpaﬂns \vesveen mq:ﬂcmrel and 2 and

t m re.was partitioned between EtOAC nd H
bersisB 21 21t PR TEE PR BOB ot R B Oan BTV e dymperature
diffdentiags Wkh thdsb edhctdid ®HichMespproximbiely Bk 88me adithat experienced in

evapor ated under reduced pressure to give the cr ud)

benzyl at ed phenyl i m dazole. The crude reaction

material was then crystallized (Et OAc, hexanes) to

gi ve pure product 2-4. Step D Deprotection to the

free am ne[ 0219] Boc- prot ect amne 2-4 (1.0 mol)

was treated with 10% TFAin CHdO (5 m). Once

reacti on was conplete, the reacti on was concentrated

in vacuo and then partitioned between Et OAc and sat.

ag. NaHCq 3 The orgam cs were separat ed then washed

.

p:
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Exanpl e 5 Preparation of
(59)-3-[(IR-1-(I-benzyl -4-phenyl -1 Him dazol -2-yl) -2,
wQ2abcetiby| propyl ] -1 oxa- 3, 7-di azaspi r o[ 4. 4] noPemUR2005622083
(Conpound 319) and
(5R)-3-[(IR-I-(I-benzyl -4-phenyl -1 Him dazol -2-yl) -2,
2-di net hyl propyl ]-1I-oxa-3, 7-
reacfok ﬂl?e?éB_Fr ﬂ[ﬂmﬁﬁ?é@éhgzoﬁﬁ@ cAtAI9 SRR ¥ toPL D hinPB PR same degree as
~ [0234] To a stirred solution of amno al cohol 5-1
inrea@o9b Mol ) in DVF (0.4 nm) was added i m dazole (0.482

100412, i PHiiest S5 Kbt e s Qe yia T 0 subjected to
an afiRbYRAE co31 RGP ksigatd todiijueBussuNalahiial ambuat 6f thaMiated contained

were separated, then washed with sat. aqueous NaHCO

therqisy yip ongjopmioxe Foolingimeans such as arfeqd/efflpent exskangen(pot shown) and
passéd {olFhf. h%@éjseg»\&%?&[ %tn%% H\WRkh E%gﬁﬁ)ggﬁbgﬁ Q/gg&rp%ageols formed
g e pr ur y silica gel

Ive Cru oduct . ification
along lvithradicquid hydrgcabdmplehsel atidie watet phase cbetaintngsififipar®amounts of

é,%_cl ization to the 5 5-spiro cogp7§und FOZSS] 0 a ) )
any WHERHGANKYGFNAlY pF escppRs Tasn Eoaplgr 47 nfing, fopturn ol resent invention
is thét&h@a(mv)ty‘U?ﬁleacﬁﬁﬁﬁmll@%ig%tﬁ%tq; Ralifhdd 41Qkdennimtly r5%\1-(:f‘)tf-é:ycle

osgene” (0.584 nmmol). Cé the reaction was co
conditiensni is expestadethatahe empunt af eurenacted axygepatatiohttisypassed into zone 5

. puri.f.i ed by reverse, phas rep. .HPLC.to.qi ve the pure
wi B g B e e € OF BeReidrachieRy Sinife pBafaECor e
oxy g FeIIARRER readtd®P 1.2 add Nidlexp@Rdob B 9798101 %3&61] during the entire
oc-amne 5-3 (0.0135 mpl) was treated with 10% TF

cyclgH2d 2 (0.3 m ). Once reaction was conplete, the
td . r.eqdugs .
043 TR palE AR h MNP i FE o BIFRR B 13,2 crag

streadefhfefiiontis3Aen(ViRo Mhe 201th A& 16 BEPdse of surplus water and the resulting net
di ast er eoner s, Exanmp Preparati on
wateRS{TeAny i TResIeHYIR Jin

| f
R § imepmigyne BT oxyashaieyred atherngetion of
. _ [ =2 . AL ) .
i gl S B BT/ § a90 3 for cooling

purpssdsvizlinesd3Land @8 inthe@aBoof tvadtomar(dilirg83 3 rand 2P in thektadd-bf reactor
10 m s.treated with CS2C8 (Q. 759, .2. 30../mo] ).
3. Ofge Wil s GBS PHELP PIBNSIPBY 1y MR AR water ar
termitiigRr reduced pressure. The residual cesiumsalt was
re-dissolyedinDI\/FélS m) and the treated with
[0043] br dRetuméngototseprsater § theovapgr phase imedthereinngiwithdnawadia line 12

at roomienperature .until the reacthon was lete. ..
and SonstRN b RS orR o on Rl SRRl 8 B BB Fan i
opertleDi¢ pdded-hrlRthplegk-tible o virbkeadi feR tis e PAlchl b conbieis MR eflounts of
with H20 (x3), brine (xsgr, then dried (Na SO4), + i
ethapg andssoms, MethaneAnssoboltoanirasiion whiehiersentially somprigesithe C3™ portion
of il ShSELLICHA Ehn B L MU LR AHGRMEIRE Ind S1dtifd stream
prodibezhiyilcolumirdé x il 1eneGl-82in [oddEB 84 controdtiettiuildeplofG) ahd Gn pafaffins in the

oy 5L R B il g e S
ethyfen8 &y cR3o0p MMDinder holarahtdhcds MhdIRDNAAIRDnaNEEatént of this

reaction heated to 1400C. Once the reaction was _
ethylepapick puerhedrbstreamt is necogsesy il drdendd removomethane fromrthis stream to

te rat yre hen partitioned tween, Et.OAC d.sat.
the SRR Foopbie g Rk SOpient PP Mitdpl Ahigiflent methane
condéhiritichdih thig @thyNabieEyceddop. Ane suitable niRahdWor A¥BbthahiBRB this stream

dried (Na2SQ4), filtered, and evaporated under reduced
mayheaised inghisopgipga stepavieleisyiot pertrayedoindhgatiachpd drgwiggincluding the

pure enough to use directly in the next step. Step C

Benzyl ati on of the phenyl inf'7dazol e 6-3 [0239] To a

stirred sol ution/ suspension 'of the product from Step

B conmpound 6-2 (1.00g, 3.17 mmol) and K2CC3 (0. 8769,

6.34 nmmol) in DMV (10 m) was added benzyl bromn de

(0.415 M, 3.49 mmol). Once the reaction was conpl ete,

the m xture was partitioned between Et CAc and H O The

o o o o, o o 1 1N P~
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bet ween Et CAc and H2O, and the organi cs separat ed,

then washed with H20 (x3), brine (x3), then dried
w@biad82159 filtered, and evaporated under redur€emdUS2005/022083

pressure to give the keto-ester 8- Iwhich was pure

enough to use directly in the next step.Step B:

Formati on of phenyl-im dazole 8-2 [0252] To a stirred

use 604 &lémaﬂaxﬁ’ier k6luBE 8 hthre Jadidrgﬁanslo%@ zﬁn@&mm@sélectﬁf@ niembrane

0 eq.) in xylenes was added anmmoni um
Zoneée@ Hwélk@ Tacthang sepgating Iﬁtﬂ‘mS The @neqnt)of tm dregstre8nataken by line 18

n at e 4

w300 VSR e 0GB SRR6 A0 BOLA R 1Rl ey win
comphhealf\&dl G wl<oolf tlh@stfeaﬁm[m mﬂmﬂdeﬂoe thetdVefheRd kfrédnh RB&h charged

bet ween Et'gbﬁ and sat . . The (")q@%am CS. were
to reggln f 28 apye éﬁr\x)aémalev%ﬁﬁﬂnéla@ccogtfncw qatphed frgving via

; .
oed K50 L850 0 ANt e e i
recycleisttezn flowdaginiviecld hetiseqnithetheeroegdtor zmnasbutdw ﬁﬁd kupetior results
as t he next tgt eg. St egs. C ﬁentggl ation 8-3 3‘12’ To a )
MERTUFTRYY SBYIGRT BN CSIRWA B crfre Aoy LA this gthylane sieam is

h @t@raa&dra &ﬁitﬁ B9 e2nd¥B®lo thd nfhxBfunh FAGS i
¢ ar§é ml er(e): @Ce;?p in 0'Iigl\/F (i( ma?ﬁ\%gs adclléc}:’]“tgﬁitletZlySt asit
ﬂo“@éb:r,@ygh tedhreeieeac®r 2onesi | 40. 49 mol, 1.1 eq.).
[004gﬁa0t1['lﬁg)o\£@§10 %eéfﬁlrﬁcgm%‘é ! oo er aﬁ%u:&e "frxggtﬁéélhc%arged to
colupar € ihen doed vieingesno B‘eﬁ%@aﬁﬁ& cb‘h@m TReRIDN C3T fydn is

was si%)ar ated and washed with H20O (x3), brine (x3),
subjecieshtodFacsignatieargesiyions designed i praducecypipnylanetich aushead stream

: t

wh1cirhqg gﬁ?ﬁ&f@?ﬁ%ﬁﬁa sﬁe%h\f)‘f tﬁegﬁ?sgﬁfélﬂgﬁrﬁﬁﬂtz%h ?%\'}Dl@%) cgoln?an\f% ﬁnmor
amounts of byrpravext prepae. m&alezgs [The [Benbmtsafehmm‘bn@f:olhﬂﬁ TiialfRst stream

814, [.025 Boc- pratect.e mne 8-3 fro p. C (5.0
of C43 °l€6‘ ﬁé%’j’akﬁﬁél Whigh pripatify; empsssiEaang, C dqi@nzc l(ﬂserlalgalong
withWety médes @mo8AG lof Bhtale and IR Epaskdifyih GRE 17 ?J‘th%ﬁtersectlon with

concentrated in vacuo and then partitione
line 9 yherezadiag streana ip. takdaHi@a@n amphat erlg}adlSo&l%ami preferably 1 to 3 vol-

G0 B DB SERER i it BECD 8] e, e

remzﬁm&m of ﬁie&!i% defial REWiRE AnrBhES Bt P7 {s@he ﬁé@sédhﬁtoﬂﬁ@%hnectlons
e

dazol ree am ne 8-4 which was pure enough to use

Wlthclmeé%l 2hwhereimportiors asp “ethéi@“e mrqeftnm prowiderf4Tz0lefmreactants
to re§ct§rs[20£1?g‘] VS%%an %lt éj{fg)ﬁj Itsi? ltd’ﬁé 18&6:(? I}))a?{ﬂe%éehr%s %ref Urbcked once

recyﬂe (o@emﬂoxmamwhérhne iz ofdet ezfatilitate the IetdinasTahdse Gyt dlefin recycle

n r5140 m ) was added AcOH
Strea(‘U‘ Bscqwrastﬂ]}w Hﬁﬁﬁ)"n for r@%‘g 9f %@ylﬁnﬁﬂﬁhéﬁm which flows
ool 051010 MBS 08l ot ey

Cs olefin régh sjrear@riloaving throwghdined? IB\IHBdINEi&‘[]hlGBE¢am breto Bipottione and

concent rat ed v arti en Et CAc
charli e RN Ririiane o tHEH e BN ots WERESTectal BE auiormmgion be
pass¥didiestto It zithmMoii ortidiAs %e{s%ié@ to rehckdrk 2 %hd 30l nx?fafci(%}: prefer that
then dried (Na SO4) filter and evapor at ed under

60 tq Ll Oéﬂ@stg@i ampgntgf s Eng alein-hgeqyelasireamsfigm tereactor 1 via

L IR T N——

2 an®3 5'1'<f lines]1 2} 2arfd § for @&acgpr 2nd Fidimds, 171210 202Gl 10%&@2%123
(0.3 M) was added the acid (0.02 g, 0.11 nmol, 1.0
eq.), HOAT (0.15 g, 0.10 nmmol, 1.0 eq.), andTEA(003
m, 0.20 nmol, 2.1 eq.). After 5 ninutes EDC was added
(0.22 g, 0.20 nmol, 2.0 eq. )1 and the reaction was
heated to 550C for 24 hours. “The mixture was then
partitioned between CH2C 2 and sat. aq. NaHCO . The
organi cs were separated and washed with H20 (x2),
brine (x2), then dried (Na2SO4), filtered, and
evaporated under reduced pressure to give product

~ o~ o~ ~ 4. = Y " e -— F A== — o
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conpound 13-1 as TFA salt. [0275] The foll ow ng
conpounds were prepared by this procedure: Conpound
wd3@eLrpound 145Exanpl e 14 Preparation of PCT/US2005/022083
| - benzyl - 6- (I - benzyl - 4- phenyl -| Hi m dazol - 2-yl) pi perid
i n-2-one (Conpound 114) Step A: Lactam formation
[0276] DL-a- Am noadi pic acid hydrate 14-1 (2 g, 11
[0048)0! ) Onesthe ltﬁ%@kew@le |sﬁez§rnd\4l<Nang| throdgh Thes 132 19484 )7 7 are up and

Benzal dehyde (1.4 11 mmol ) was di ssolvéd in
runpipg then Sheotarsmmons of tb@ mtainbmvmwnael thephinaged and the ﬁék recycle mode

L Sefas cool
of og%%:ﬁ' %ﬂrgg@?&@ %1316 tl(()g%i@})é{ H)ggtg Wsztowa 2'3d 3
funcaidding. noAbnlg ras bxi?gﬁmate obheerﬁleﬁeitakyﬁts basale®aPblefie ikérconversion
The s lution was extracted 3 tines

ni red
Cata\[/fxf) {Sh S%Pe%m icusTds Brthe fiflbrecydleprode is %Cb@@t aaesygﬁnﬁtee*wh
feeds@eddert i
e SR Ty B 0 g i
richdip Biihd enesiadusHdchndiben passed intortheintersextion mtithdfne 13 where a water

1. and .t hr ti .SVVIth et her,. The
ainG TRl i 1% grestaPed et i Bs sl i tepgpassed to the
intefsedtiohi 0T MineBSwikiefihd KEGheré@h AHifibnal Hagntf§lov e"’c‘)lé’fﬁﬁc matenal is
evapor ated to provide the | actam product 11
addgddtp dorar thercharge @ reagier [| 0Pty chaxge mixtnescflayed intq mactof 1 trh:emanner

e LB S TR oA e

desonibed neoveyved by evaporation under reduced pressure. The

sid cesiumsalt was re-dissolved in DMV ( 15 m)
00def ¢ Ber reasneg dhrppgihreactgr bﬁ%@@fe@ps Feamersing the bedmfiﬂa;alyst

maifed id feh&6r in the taanQtt i&k‘ﬁn{e& Bg tHe%n \é‘%ﬁ{)g F&Bhﬁ%‘%ereens

The reaction mxturevva en partitione
previnuSideaeribed tl‘iﬁa:lsuﬂtmg effbregtisivdthdespaframeadactovalsvia dineOtahd flows to

b T R 2 S St oL v

dilugittid ddngided I
gl ddrGilod theRilibaofioich g WIIGLR Bhartif of BE iRk eIEERAIC"

olefmcﬂcél rseyclq gepagowhich dnpassedada binedt.gkfter suitablel adiitionall fodling to

S0 50 B0 B L 29 BB 2

wheiedOR Ghakela paishl@ theaghiaGBcoMdanaelaPb&t &F duaRfundtidh bdtSlyWas produce
wed to cool to r.t., then partitioned between

an e%{t@%strgﬁ@ thajyis watadramegomm%hm Hasndas igshewn in the attached
SO ARy PO Bl v
thereto apdnmt?@chndmﬂeddrtxedaﬂapﬂnﬂuneﬁéeraﬁvélp cgb &4t bRfiphéhythaterial

whigfQQO B e i A3 e i ing B imepelecy mp@%f”‘? shownin the
attaché@ BRRGAO BE hé&‘lrflﬁé\% Sedified irlét-¢ pagyﬁ,} fw A PBunlThdd flows
enzylating

nmmol) in DM (10 m) was added t agent,
throwghrreggtony mﬁn@eux(tar anOadditisinpl quantity afldealr Bactiooeataipst W1th resulting

oo ' S 0P R A k8 S By ovonen
line ™ tdnhlré%@l(a«!@éepaﬁhh@ BorfexBis pretiotslg deRebeNa2SA) ,
filtered, and evaporated under reduced pressure to

[0043) e Fheemquutiaf duakfynction qatphystiyfilizedringzones & 2and 3 Feesubjected to
some LA RSP oATD S b el ol PR Tl iy ey SFoutd be
presem riltpmactdm/@amch} iorgerapaiake upyorihe Bljgta afiolint @ deactivation that will

rocedur oun 1 5Exa | e 15 Preparation
oo FeRetO HIGE ARAALYS! AOPF 1 1ot  Miadis s eaator 3.7 the
uor o- phenyl ) -1 H m dazol -
2-yl]-1-nethyl -ethyl J-2- et hlgxy acet am de (conpound
393) Step A: Synt hesis of
(tert-butoxy)-N{l-[4-(3-fluorophenyl)-imdazol -2-yl]-
i sopropyl } carboxani de [0280] To
2- [(tert but oxy) car bonyl am no] - 2- net hyl propanoi ¢ aci d
( 1eq.) |n N N-d| rret hyI for mam de was added anmoni um

T A A NN N

I
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[0301] M5 M# 529.1 Exanple 17 Preparation of
I nternedi ate

w@ Roshiike benzyl - 4- (pyrazi n-2-yl) -1 H i m dazol - 2eyi¥2085/@22083
- di net hyl propan-1-am ne [0302] This internediate is
useful in preparing conpounds of the invention which
have pyrazi ne substituent, such as Conpound 328, 331

cata%@fjﬂ&bﬁfrbin"’r@act§t p.20%) xéactdﬂ\@vlgmi% 2kt xb@ Bel%(t@tﬂli‘cﬁ MeSbelt'mbde here is to

03] To a stirred sol ution acetyl pyrazi ne
run with ﬁsqegﬂalb' ¢avel Jmourds aivBEIlyst duthe tlumo E9nes ior Wit a(digisi®n which is

ool 5710 %99S QARSI S 3, B e o

cata@ddbdimg)p\reﬁemnﬁfeactﬁger 90 mn, the reaction was
to warm To the reacti on was added col d

(0048} m\é\ﬁ%ﬁwrﬁ he2 @er%\medgltWéY ehaggedhwith fhetdpakfinction catplystoda lines
not §Hsa>n lﬂagg &&'cgedo&aa%rétﬁ&t c’og}n&‘? (Lnﬂrnn%gigi N3 R 39. When the OTP
e an conce o provi de a

I'ter rated 1 n vacuo
proogsd ik startkd gpiicataly$tharculatioh ds comsmeneed ﬁftad:hv reacfor©&b lined out at

chromat.0 rapg 5%. Et OAc/ hexanes gi ve .85% pure
opergiingieRAditionss %tﬁ Seineulges Psbyesa t %a?tpwg%bv%ﬁz% iyl 26 and to
regeﬁ&ﬁ%r Bone4 Waclfﬂé x5e Irﬁ'&@er@‘zﬁfo‘ﬁ%h§4 EQE)EOAQ OF?S dte ?érh?\ée‘aq‘rom the

solution of TM5 enol éther 17-2
cokgyeontziniag camlyat d‘la}gedmhsremjﬂde tna23 o$1ug A bow eévebityookidative procedure

s kel Relaited ARG B i afrg it TRy b hodshown T an
oxygﬁsdaﬁfhlﬂm a§§tfeanﬁﬁ>ntdﬂﬁh@@ 5(68 3)vodsl oi’%geﬁ%vl{l&{ s suﬂﬁlie@qn an

Na SO4), filtered, and evaporated under reduced

amop te%léﬁﬁi@lttt@ SUIPPE cATIBNgN &l major Seréipn f‘g:‘f theepke eharged to this zone
via fﬁé % {9&?%?% 1ére% rs:ﬁlﬁég t(%? 6&“61{ ?%@Ol nqe; ﬁmghu%u Pé‘g eélgg a catalyst

cucu!/amdn @&ﬁﬁ@eﬁﬁecﬂﬁy Ii’iml 2)5 26\ 27eind 4. Aiffue dab etrédnOH widlsddrawn from
rzgrm\éﬁd b%) evapor a néjgr reduced pressure. The

zong % ¥iadh e 1ok shawh 3Wis%ol ved in DVF (15 nl)

[0049']‘d L RGedifR R ait }Wl%eﬁt {lentdbnls EP HEFIRNEE é'a?a}'ly?'st GfbuRd this catalyst

nmmol ) and stirred at room tenperature unti
circuletaan ¢irsmitunselenterbiogirevidd h eatakystodni-sireami ogrt:LertﬁnevaﬁM(hlmurs or less in

tit bet Et OA d H2Q t h
orde B Snpln B gy AL O R BRI S9mEElo8 N BRI R ciites or near
startHf |c?éie CORAREAS) In bthéd W6:AE, thaNOweHRRP Eﬁhﬁy@t ;%‘ﬁ@és eGP circuit

pressure to give the keto-ester 17- pure
is Seé ﬁ&bg}hﬂtta@awéset partiglets rpsidence h@lmxcacmrep 2 sndab isyot more than 200

oD U KM A TR0 T 2 Srie

[0050] ) VRaumdicherd threetphiseseparatonéne( hef8® showrin 8 attazhad Wrawing
Mr‘igop added and. the reactjon heated to 1400C. Once
the j By REEee Bripisezore ag brangrpithdrewnia ling 3G vidis material

gené}éﬂﬁl bdlfg ih the ga%_ﬁl é add 3 %gmBﬁgé/\? 15 E%%%ﬁﬁ&%trgﬁh of the

n| CS were sep a
preswtnmvmabn \Adnq.:h rhhly{é@u(r& ﬂ)rthei‘-tr@t(mﬁo dueho Itheehlg]x SontertEolefinic

dried, (Na2S tered, .and eyapor at nde red
a3 8 e s AT ried DRBOR AR IGE SHopA S (i Eiehegdrawing
is to%UBJ@ctQH@ HEd dfé‘é&rbgh bﬁ&ie'anéH‘lsthﬁldPﬁ%{ fréﬁles@pargo?. via line 30 to

Benzyl ati on of the pyrazine-im dazole [0307]
an additipnad @ragmrmm@ ﬁvepsmg;denm reeovef a Cgit mlenqlvoﬁerb@dgstream which

can pe It Z%cflgcgg aeﬁ)r@% & )n %e{%ﬁo(vu}emaé%lét}/o\%ﬁ%gcggggion of heavy

olefia® ftpﬂn@pﬁené mhe rofbié Emeas fbﬂfebyélin@rhﬂﬁ shét 3BeRd @&ﬂﬁﬁzﬁn rich
and H O The or%?nl c. layer was se arat ed and washed

streqpg ispn ppc@rdgpgy withthe, glspcxsgt}on ofithe, ng: strgamg frem oplumn 7 and in fact
filtered, and evaporated under reduced pressure to
gi ve the crude benzyl ated i njdazole. The crude
reaction material was then ';rngt?r'i fied via flash
chromat ography (15% Et OAc/ hexanes) to give pure
product 17-6. Step F: Deprotection to the free amne
[ 0308] Boc-protected amne 17-6 (0.5 mmol ) was treated
W|th 20%TFA|n CH CI (5 m) Once reactlon was

o, o, N 1
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reaction step. Step A-2: (S)-S-ethyl
4-fluoro-3-(1, 3-di oxoi soi ndol i n-2-yl ) but anet hi oat e
w 0®2aj213®- 6 (0.20 nmol ), 1,3 diclycl ohexyl cardDUs1008/022083
(0.30 mol ), ethanethiol (0.6 nmol), and
4-di met hyl am nopyridine (0.10 mmol) were dissolved in
DMF (5 m). The m xture was stirred overnight at room
thistseeqnelrGy ‘UolefiniCHrichrstaaican be dirgdtistohargedas célaia e oridehixed with

" mﬁ%i LCW?.EL%M@ was added to fhe reaction mxture.

SUCHN MBS P e ViRABFARA DRk SIMEREIOT {she Juneton of Hae (2 yith line 19
hekbig ' ; '

whekbif afdrd \sirdafty ®6uliaR thAllkGn gfdeif_ﬁ) &Yx%h%ﬁ%ﬁtfgggu@&r%l?({%%uﬁldup.

filtered, and concentrate e cru
[0051r i f iThel falloiwing exeamsie ispresvated gn apley to fBtitimtdaBunderstanding of the

e o S T F et
instaréheneiof. THHunbei e fdatddan it Sestdifle Heake 4R é%ﬁrtﬁgﬂ computer

. was then added under an atnmosphere of nitrog
simtjafign pf the dfopasehere simybin) theattached drandnpand iBuattldnragtual

- . ,and. th eaction was
cxrRiF A SERe AR kBB NG, 8B 0nce
utiligechin thiftesampleds b aretleaopfie steamwvlich esRaiRk DS §vtl9% intShanol an

LQKF. Thg r%gction 1 xture was, filtered through a
admyxfure, with b wi-6 Yyater o Thereagiion goadisigns wilized ip this ereantj¢ atedWeight
Howtly Spabél ¢ 9 1l £ el L9

O et Tt B8 AR E Ry o120
kPa(B@psigk & reastor inlottempeaant oS5830°Cifoalf thesa reftostthe trd Wilized in

s R T e RS 3 P8 b a0 o escior
and 6B Y& for egtvr 30 Aitter the@SadRdrs WHBzeAQHRAY Bhend 18 algk?ar{eﬁb.\i)ethe diluent to
bel ow were prepared using the nethodol ogy described I n

feed; weightratie vid iihannerationred redston d ds 1. [§Hewitiobikolar bat slightly higher

: , J, ounds descri bed i.n the .
iR, B 5k RGBS SERTEF B8 Bt B e st
this syample preseredin Eabghi zabl e to one of skill in the art

d e co rcially available or may be prepared
m“%ii nﬁ%@%ﬂ%‘% galyyhdilizedpothisexampleds a8RE@ misiturg of a silicalite
) ' : . Chemistry. .
e oprer g e ) Admi el PEYARF S et g pamoun
corryspOBVERES W50 i gbXMBENWET Ehd parRBeR e Diflthe dlaNEurvivh Mialyst is 1.6

BED. TECH Y. BACKGROUND OF. THE | NVENTI ON [ 0001] Th
mm S50t HSeR T NP Bh oF SPher ot pasisiaspTiea by thaevelld@op ol drop
procé@e. TacheehctR GO AHEDWith An bHEal Qﬂl@ﬁﬁ’t‘iﬁ'c?ﬁ!}'s? ynthesis

ere

reaction zone of a oxytlgenate to propy "(OTP)
[0053} o c eEablec bpyssents aumaterial balandeyfor the exahple amd elyobscthhi the fresh feed

. . i | evel | yst coki ng .t hat

B R R NET T T

produed indlid arhéunt of 68,049 Rl pbrHouwp glohg Wit itk Water F&?&gwit 8 1171473 kg per
ea 0 a

OTP process. These two provisions in turn
hourand a gasolisie predshsirgam inhe amewntoé 28,560 ki @echauirsThe rate of catalyst
j I I:f ver, the on-stream .
MlowAEIRMEN B e fedlLt oREAS b S0l AR S Gyl il e is 100
hourawesniige in ywirgeranopyl AP caiabyst cértvatsidrbandgbsied R1ddMvidy at
ripor art. process that uses fixed bed technol ogy for
°SSC‘%P?QY8%%%‘§?B’ ¥ “%ﬂ?%%w%ﬁm@hwl ceuNersiemgrgatdr than 99%
durifBe Sht@s lY)b%Buﬂé?,J&Ea@f catal yst cycle tines. The present
invention nore specifically relates to an inproved
[0058ht alTheicatatysyigenntimouslyyeganytatdaluping tlescycldailiitgeSregeneration
ination of ving bed technol o and a, catal yst
gas SRR DRIk 2y 9f Biilbucih s gt 4"8ieh ispeeadd in accordance
average cycle catalytic activity and selectivity at
essentially the start of cyghe levels during the
entire onstreamcycle, thereby sharply inproving the
aver age propylene yield achieved by the catal yst over
its life cycle relative to that achievable with the
sanme catalyst in a fixed bed system The key to the
present invention involves recognition that propylene

S . N o o
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of an oxygenate feed to propylene as described in the

first enbodi nent wherein the dual function catal yst
W@obai21so a zeolitic nol ecul ar sieve havi ng a BCT/USI005/622083

corresponding to ZSM5, or an ELAPO nol ecul ar sieve

having a structure corresponding to SAPO- 34 or a

m xture of these materials. [0010] Another enbodi nent
witlCRERIatifgs 6f UH-SNYoUS1 Bt QF%@&rﬁtﬁfn tempElahdrd 6f 500° to 650°C in order

conversi on of an oxygenate feed to propylene as
to prodyes 3 rgancrafed eatalyst t%et dontagns lessithahi Hewt-%wbitthe carbbizeeous

.Lon ne ntai ns, at. | east . 3 vi ng bed,reactqrs
mat R B L RS RS Pt W PR R Wb e 7md passed
to ragendratiii i Arvixiind27 Repehdrated cAXYHER AtBrnkE eslredftdr | Ridline 24.
serial flow configuration with respect to the stream

[003531 ¢ afhg spsultsnd this example pea Prpseateddn dhkle 2t whish ghow DE1agE cycle

) - r i . lnwenti.on .
7oAV AOASER BN e Bt B 5l AR
100 hourwatadyst nnsfre@n cpoly tiareaThe firrbers prepem@y/ incTuble3 are calculated on

the G555 G lPiraa &1 Prahietieh d Oy & T B e thab landeFprogantad on a
watdFfideWaSis ! Weth§8ferenk& nbWits TEWIL it BB be H&Ertéiﬂ?& tﬁg{ the instant

. process is referred to herein as a nethano
inveptigippiodneedamnydiage aycl¢ NMER) of firogyl@ie of MilgWwhishsanteinecontrast to

' odj mept . of, the instan rocess invol ve he
e SRELE SUROBE UPO% Bla 41 1Sol B ESRT R HERAY SESATS 600 hours
whichxiy Geliviee td B tbptcieMbORY AN redsltHRRRVABIE Byithe A% Kd Prb&ss of the
previ ous .enbodi nents wherein the |iquid %ydrocarbon

priof grhphieny i iy eesdted adthiasimHar qatalyst tasbiptutilized m teepesest example and
atth%'é&h@%ncﬁl‘? rated into a second C4 1 olefin-rich
raction and a naphtha product fraction and at |east a
portion of the C4 1 olefin-rich fraction is recycled
to the OTP conversi dablstlepMateriak Belande® i nt er convert
t hese heavier olefins into propylene. [0013] O her
obj ects, erfbodi ments, advahtpgesng@nd FeAy RaRS pf the
present inyentioftreathl be ¢l ear to |[sonmebody of
ordinary skill in the chenfcaMN@®ngiljneerkgbr art|from a
detailed e ] g of —thefolgrowrmg—=j —pt{ on of
the inventi gjr&%?é\ﬁgl | as the i ﬁfor nat i%(ﬁ;?%#gnt alned in
t he attachgdNedWaerRroBiRitEF| DESORI PTI ON 1Ga7BHE PRAW NG
[0014] The HEFGJRE +s—a profess flow diagramof| a
preferred emfddiardieans the prisent| i nv@flilon i ch
portrays tlt Ak Tt ETTorgTectiron e
interrel ati gﬁ@ﬁﬁ%@ I?Jrg?l\l/\%en th:fgvari ous%ggjeh:gati Ng zones

pref erabl y |INetld4Zestréam sel pctinel y [and 20030001 nupusl 'y
convert an _g_x_yg_g_n_ate feed to pL nlnyl ene \M?'IPI‘ einithree

moving bed reasig@BmaRNas 36 ihididelikd Bluind ¢ Pref erred
serial flow configuration with respect to oxygenate
feed and with respect to catalyst circulation. In this
drawing, lines utilized for circulation of reactants
and products are drawn as solid |lines whereas |ines
exclusively used for circulation of catal yst particles
are drawn as dotted |ines. TERVS AND CONDI TI ONS
DEFI NI TI ONS [ 0015] The followi ng ternms and conditions
are used in the present specification with the
follow ng neanings: (I) A "portion" of a stream neans
either an aliquot part that has the sane conposition
as the whole streamor a part that is obtained by
elimnating a readily separabl e conponent therefrom
(e.g. if the stream contains hydrocarbons in adm xture
with steam then after condensation of a nmmjor portion
of the steam it conprisesA%Q aqueous portion and a
hydr ocar bon portion). (2) "over head" stream neans
the net overhead recovered fromthe specified zone
after recycle of any portion to the zone for reflux or
any other reason. (3) A "bottont stream neans the net
bottom stream fromthe specified zone obtained after

I Y o g Y o Y 4 I




of the adsorbate is over three percent by weight of

t he adsorbate based on the weight of the catal yst.
w@E00b@insof the catal ysts useful in the preseneCT/US2005/022083

i nvention have pores with an average effective

di anmeter of less than 5 A The average effective

di anmeter of the pores of preferred catalysts is

det ermi ned by neasursmENt avéRgs OybRoyield D. W Breck,

ZEOLI TE MOLECULAR SI EVES by John VVIey & Sons, New

York (1974), hereby I NPRIERGT at ed Qmﬂger rence inits

entirety. The term"effective dianeter”" |is used to

denote that occasi ok)dith)ﬂeméne por es<dxke ijrregul arly

shaped, e.qg., ellimptcal—anrd-thus—thepgore di nensions

are characterized E?;)Ptrﬂ@’l?ﬂ?l ecul es #liht |can be

adsor bed rat her thaj) fREGACT Ual| di mensigns.

Preferably, the smal'l pore catal ysts havye a

substantially uni fcﬂf)th@re st ructuré,3e.|g.,

substanti al 'y uni fier +zed—and—shaped pore.

Sui t abl e dual - f undt i)éiriyse@'ieai ystls be |chosen from

anong zeolitic nnlqg A&E SI eves andgnpn-zeolitic

nol ecul ar si eves 023] Zeolitlic nolecular sieves in

b

* YRR THY K5 LSRG M B PP REL e b

cation, x has a value from2 to infinity, nis the
cation valence and y has a value of 2 to 100 or nore
and nore typically 2 to 25. [0024] Zeolites which may
be used include chabazite - also referred to as
Zeolite D, clinoptilolite, erionite, ferrierite,
nordenite, Zeolite A Zeolite P, ZSM5, ZSM1 1, and
MCM 22. Zeolites having a high silica content (i.e.,
Those having silica to alumna ratios greater than 10
and typically greater than 100 with best results
achieved at a silica to alumna nole ratio of 250:1 to
1000: 1 are especially preferred.) One such high silica
zeolite having the structure of ZSM5 is silicalite,
as the termused herein includes both the

sil i capol ynorph disclosed in US-A-4,06 1,724 and al so
the F-silicate disclosed in US-A-4,073, 865, hereby

i ncorporated by reference. One of the preferred
zeolites for use in the present invention has the
structure of ZSM5 and is either ZSM5 or silicalite
or a mxture thereof.[0025] Non-zeolitic nolecul ar

si eves include nol ecul ar sieves which have the proper
effective pore size and are enbraced by an enpirica
chem cal conposition, on an anhydrous basis, expressed
by the empirical forrmula: (ELx AlyP )2 where EL is an
el ement selected fromthe group consisting of silicon,
magnesi um zinc, iron, cobalt, nickel, manganese,
chrom um and m xtures thereof, x is the nole fraction
of EL and is at least 0.005, y is the nole fraction of
alumnumand is at least 0.01, z is the nole fraction
of phosphorous and is at least 0.01 and x + vy + z = 1.
When EL is a mxture of netals, x represents the total
amount of the elenment m xture present. Preferred

el emrents (EL) are silicon, magnesi um and cobalt wth
silicon being especially preferred. [0026] A preferred
enbodi nent of the invention is one in which the

el ement (EL) content varies from0.005 to 0.05 nole
fraction. IfEL is nore than one el enent, then the
total concentration of all the elenments is between

0. 005 and 0.05 nol e fractiQEE_An especially preferred
enbodi nent is one in which is silicon (usually
referred to as SAPO . The SAPGs which can be used in
the instant invention are any of those described in
US- A- 4, 440, 871; US-A-5,126,308, and US-A-5,191,141. O
the specific crystallographic structures described in
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t hrough the reactors. The reactors thenselves are
shown in vertical cross section wherein the catal yst
wo s00shaso f 1 owi ng t hrough an annul us whi ch i s PCT/US2005/022083
mai ntai ned with appropriate concentric catal yst
retaining screens. Al three reactors operate with the
charge to the reactor flowing in countercurrent
CLARISt i onship to the descendi ng stream of catal yst
particles. The preferred node of operation for all
three reactors is to have the oxygenate feed stream
f 1 dw Arcontinyous pracessder sleative ceniersigrsof amonyigerate fegd 4o propylene
nt of the catalyst particles into the
com?grs#lgr poérllﬁlrggn fromwhich the effluent streamis
r e@pveeneihg thé exygenute rféedcamdta&hlﬂuenmntah ambuayéor@spendinpato 0.1:1 to
the flow qf f mat er | internediate materials and |
pr oautd Meleuetdfent et mofs %%fasws@aftwnh graldiunstignscatalyst particles
the fipMifhg ahAkbNr iedRRidg" tﬁ@hﬁlh? t'b%ﬁ{/érpgt lé%'?gfjoftﬁ)n of the
shown by dofted I'ines. Catalyst is shown as bein
t r anspoigenate yCa Otetﬁarasﬁm thVamderCﬂSolpﬁnsﬁ &r(éj)bly:ﬁn ina
st ea itro ot her inpert d|
ot ovadie BRE Bohinie aHiast e i i beliEhf g S vhitE T B preption
medi UfBnke $s Spep@sd _?E@ndté &@H@ﬁn&!&hﬂﬁbnﬁ&&%@ﬁ doﬁvérhﬁle
OTP reaction zone. e details associated with
mech a?ﬁyeamat%mrsmémle #ulcas asatelyst @r@dﬂj@gerata rﬁhroetgh; éwgafg:elon zone
the c f tion
tor e%?:et%lke\gﬁa 5%%“ 1h8 g@ﬁf b ea?e\eéaﬂe‘l girNa gn%g(g@éomi 8?1%55 0 produce

are vl dfflkern\wredm cbllitaﬁlmgslha bt @doiis bfbﬁC glolefRistod®2dnd a water
not be descri bg further. [0038] The cat al yst util | zed

in recprgructand Jesseramannisof adiaRlefin Ga'otelinieC1 to C4™ saturated
dual YeRGdak t [

util |ﬁzed [ nwgsgﬁ?]glrl%{%a fug%rérﬂq @ﬁéﬁ@&%ﬁ%@ﬁ{é Qggrddﬁct oXxygenates
d| arrmndrar@hatléh)tdno@rbnnsw th a dianeter of 1.6 nm being

| d. Th | arp |y
B win uRisPY St B <Ridiig” ems dibueiasehs i separating

e q ual the BATRA: sttedR3Bio Al ipofdtls Hakhidried 1nt@foEHHbz?5v T&f fraction
reaction zones is based on the principle previously
descrioptadnipg upisheted gxygenate and by-prahictonygenatenand aliquié

B I X A A —

essendndahingr afy@ity 6farbeaté B{dr@é&ﬂlﬁdr@ur ations which hold
t he tenperature differential across the individual

r e&L 168X ling ableagtdnariion,e! thowetes fragtionsreeqneraship stapdt) do sgp a) to
a shi et hyl ene

and S|6r¥grl?gﬁ{ellcg)gsst)éf%¥n&r{%rgﬂz{§%gj fn&ﬁ&é@l{i{e&g’{mbr mation on the
cadpl sy:paratmg thie vapmehsafracttm mmm @) ylefin-richdraceomer @ vlefin-rich

ari ses |nt he.reacti éope he exothermc
nat urkSodye ﬁ‘ét“?ﬁ( XS] iﬂsleﬁ?étle’éﬁnver sion

r e@Ptﬂe@ﬁ*ﬁng Bpgﬁg]a ﬂ%?t’iorpéf" tH@@? %léﬁn-ﬁé &Hﬁn(bfr of?% ffrgto(%’; olefin-
scheme 'shown in drawi ng fecycle nes 14
and 2ichjradtioher bf @)umetdreafffthqm fiattiensfté step caintanpi r oduct

S i P R Rt e i biehon Pl Toriis trom thegeaction
an d 229mwl d)dldd@@elﬁ regetRfhtiab theawithdrivwh eadlysppid1ed ﬁllea re %eneratlon

source of either water or steamw || be injected

| i ne Zp3e BYd rRBAnNgfotreamaiiegenetated cataly st partinlss to the reactlon zone.

i nper t refore a

oxggeﬁ%trbg geegjg %‘%% %/&({é?l ?‘f 1(51'\;%vtle\l}ﬁlarel ?1%%"‘8&]'? 3 XY%eélate 1¥'an oxygen-
substitttel "phhtiomatskiah | i ne 13 where an appropri ate anount

of diluent in the formof water or steamw || be

adm xed in order to provide an oxygenate to dil uent

rati o of OlltoSlvmthazvaIueof 0.5:1to 2:1

bei ng especially preferred 8 st artup. The resulting

m xture of oxygenate feed and diluent will then pass

t hrough appropriate feed and effl uent heat exchange

and heating neans (not shown) in order to vaporize the

resultl ng stream and pr ow de a char ge stream for

e o, o s " ey e o, o Y
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not shown in the attached drawi ng that connect wth
lines 24, 25 and 26. Wien the OIP process is started
woposatabyst circul ation is conmenced after theBCT/US2005/022083

reactors are lined out at operating conditions.

Catal yst circul ates between the reactors via lines 25

and 26 and to regenerator zone 4 via line 27. In

rege . 0 ]

e e g e R Sl e
aliphusic mgateridl owntaimy é rto #ycarbondadms/andyis ae eldoli@, @sethércum aldshyde, a
KetoEX | ai ned. ﬁlso charged to regeneration zone 4 by
Ctope I MPHRCIARAL i n an oxygen- cont ai ni ng gas stream

cogt argy dyatifucusigPocksy A detnOd WOSHY oMeldis it $3 SRl B dulll function

an anmount sufficient to support “conbustion of a major
catalyst ¢ontansof zeohitic owhesutsn sieye and prefenatdy therreoliiam@cular sieve has a

StruRe %gersatoeg. cqt z%;fé is recirculated to reactor 1 via
?_ € 22}’? ﬁ@ 2 ting a catalyst circul ation
Ci I5CUl'e cbatihn@R phycebd aedefiddd intdhy of Claamsl 1 Zwhérein! tHe dG@8Function
streamis wthdrawn from zone 4 via a |line not shown

catalygt qoptaing anlvd BOdnelasuley siqvg@nd preferpkly ithg BLAPO melecular sieve is a
Aﬁq ' ' ' f.4scat al yst around

S t l?%{%gg{ %‘ﬁﬁgg %:tlﬂi?:gg? g{n{?%ﬁo@]rﬁ%ﬁ ?Mil)g 354} élected to

p6.ovi Tie cdntat@lsysdcesnassdefmadnincanyl of cldime 168 whefkid therdhal-function

r less in order to intajn catal yst activity, .

cataliRURPBRATEA BBWES ia&ﬁ‘r’]iaétifd‘}@%‘ﬂ?ﬂl SR DU BRIARQ jrolgeulgr sieve and
prefS@Bly the Atuicofttls®s AN ha78M-5n ot her words, the

flow rate of catalyst particles around this circuit is

sét slishcontintous predeas yssdefined in alyssfslaims il d Snekereinrtie feaction zone

reactors. 1, 2 and.3.i s not re than.200 hours before .
contif S 1853 e g ¥ tomEeckirh o PRyimA BPAFSAS ™ i Ggpectod in a seril
flowRenHiEAiatien Wathtrbdpeertb iasexyseRAé fle@and HeqndvihE BEErdastors are

shown in the attached draw ng the hydrocarbon phase
conrfegteghan a jserial fiosv configurgtion siithgespieettid thaniregmepf|catadysgparticles that

am@bi%mﬁﬁ%ﬁ%lal generally boils in the gasoline range

P ang'can conpri se a gasoline product stream of the

p8.eseTtie dontifudis@roasks s defiayd iredhiyi ofeldims 1 herwhdreiatthehiduid

due_to_the high content of olefinic material that+js )
hydroearbem fragtipayseparated ip sigp b) sdurthgsiseratated st p seonud (figupfin-rich

a O + - -
o, RSl 1 AR 2 o g S Ll e tgimrin
fractioraisiréayele@o stepan additi onal fracti onation step in

opder.to recover a C + olefinic rich.overhead stre .

§ onThelienBEs B aySiestfRied B fulplEies § -5 5 herip Yeithal-function

cataBisOiRirtides & PdHeHErafddh tHeQBAdnefRioN 968 Mind4n §8F¥N-containing stream

olefins to propylene. The preferred neans for
undergenditippgselasieddo prodviee a mepeaerated catal yist eantdinisg dess thand).§ wt-%

C W th the disposition of the bottom stream
carb?)lﬁ%:?h&gsgﬂﬁtﬁnnﬂz and in factthis second C j+

ol16f The continGbusSiro QR detinge ilanyesitdlaime a3 ghekeirthe Alluei? used in
6_or adm xed with streamflowng line 17 via neans not
step & BitFaph msthang, anpromaie hydspeagbory orpamixpurgitheseqfi ne 19
wherein a drag streamwoul d be taken in order to
control paraffinic hydrocarbon buil dup. [0051] The
followi ng exanple is presented in order to facilitate
an understandi ng of the present invention and to
provi de a specific exanple of the best node of
i mpl ementing the instant invention. The nunbers
presented in this exanple are based in part upon
conputer sinulation of the flow schenme shown in the
attached drawi ng and in part on actual experinental
results achieved by the dual -function catal yst used
t herein. The oxygenate utili%ed in this exanple is a
met hanol rich stream which contains 95 w-% net hano
an adm xture with 5 wt-% water. The reaction
conditions utilized in this exanple are Wi ght Hourly
Space Velocity of 2.4 hr~ a reactive inlet pressure at

o e A Y "~ AN g~ Va




