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NOVEL PROCESSES FOR THE PREPARATI ON OF
CYCLOPROPYLAM DE DERI VATI VES FlI ELD OF THE | NVENTI ON
wab@7psssent i nvention relates to processes foPCT/N82006/041613
preparation of cycl opropyl-am ne derivatives, useful
88-211®&A t he treatnent of disorders and conditions nediated

by th rece ND OF THE | NVENTI ON
06 PatbHEGBATEDERAFERlG AR M AbsSk PRIGESR 1
publ i shed April 2 1, 2005 (al so published as PCT

Publ i cation WD 04/ 037801 , May 6, 2004), which is
her eby i ncor pBACKGRYUNES ©FcHdE,INVENTIONS novel

D IBRL iy tiorh o' iateR s Fonihen RN Eahr s REknG . #oidTsproportionation
(metdlRELis) @ﬂwﬂjréé‘ér%@h?s in MRNfegRAEH fnhé?tﬁbh)’ Mér’éepéPWQWqﬁrelates to

are useful for the treatnent of disorders and
the thesmail cragkingretietheee toyformeinpant cetbyteme, andrtbe disproportionation

ot 24§k P ke OF ot REVRNESS S liIatin n <! copl vake

and arousal /vigilance disorders (e.g. insomia and j et

|l ag), attention deficit hy eract|V|t di sorders
(ADHD) . | car ni RESGIRIPHONIGF diHio PIRROR AB3gni ¢ 1 ve
g . n : o
CRGHEL R P BEHS L BErbBOLATE e tat s widely
used Abzbmdm:te sldfinseaseh piettepene, prpyidrepsiyutenes,i botadiene, and
dj sord obesity, notion sickness, vertj

0, ,
aromaligs $ Pérﬁ%{‘z%ﬁbg{%@e X¥engs.pdn an alegBrFH@F's!C“O” plant, a
R ot R6cansdanae . 3RV beRTIREF Sier octons o
wholeaiarugdg @il ligr giixed emtbms!mmawhmira sentash asnasdiluent to keep the

hydropﬁﬂ:g)eSt 'o?%g.ﬂgg)gghlﬁrea& 'flip}'ggﬁlg}xl;%p' %f@{}i)ﬁ%ﬁ%%t}ngi, s ns%%?ected to

severeNRidrochrtbrt RiferPiAN 0Er@8RIGNaPleleRited rt@ﬁmemstqun 450 to 1,550
airway allergic response, asthma, itch, nasal

degregsritpiyenieit anb.)dn Banyelysis Humiaced stea peackat or cracker).

A9AbIG3HAEY A SRR 04 oA St BB g ot
gasecﬁfb( BF80arbonskyf drealGdHbty erem tvie S5acqrbon essmbertrhelecule, or

paratjon of the piperazinyl and di azepan , )
C tOo %adﬁ&lé@'veghergq'ﬁeﬂ%% t € %'&Sf @gp'b@tt?@es%'@élckﬁ rpmatics,
p nzam de
M A e G S R R CU e

cbhisefurhade pppduat ds itlers subjdiotdaRio m’tlTeﬁEpnongcm produce, as

es i nyen nis further, dir d,t
proc Bl P APHE Plart e Bumpitraateonnd G b8l ol fsme Such as
hydro§8aNEtHITERHES prébASHE RENBH, Sand P oR)stS gasAIneat After Bitdseparation
phar maceuti cal l'y accep tabl e sa ts esters and am des

of thesgeindbidualtadrasnts, rihﬁsfem@'nlﬁﬂefg'é\ﬁk%ﬁbp&,dl@@ containg essentially Cq
f

hydrog%fbdn% ﬁﬁ% ﬁgé\%gr S':I‘gln@ {éﬁaelgégpgeﬁgc o dtd]eBgta?wger'dv@é}g? a crude
Cy streanhlsFéébaratederpwﬂeadIwhlmeé Extatd heaviet skeghdgpemoved as a

con3|3t| ng of -G - 6alkyl, -OC -6alkyl, and halo; Rl
bottorps iprodygty, g | ndependent ly sel ected from the group

C g | -

e oL B e P ey arF SN bl ipopitine, 1
buteney c2-batangs, (lacbﬂj Ioést andcymansallsloymns$ gehivbyriene,y acetylenes, and
dloleﬁSUbStc tut l% \E/]u ﬁ ﬁ] or three substituents Ra;

LS FreRAsRgap elnﬁe( P gsiaﬁgé[?éﬁdgﬂme{/s‘ sel ected fromthe

group consisting of -Cl-6alkyl, fluoro, -OH

- OCl1- 6al kyl , and -NRbRc; Rb and Rc are each

i ndependently -H or -G -6alkyl, or Ro and RO taken

together with their nitrogen of attachnment forma 5-

~to 7-nmenbered heterocycloal kyl ring, said ring

optional ly substituted With1 hal o, -C -4alkyl, -OH or

-OC -6alkyl; R12 is independently selected fromthe

group consisting of -G -6al kyl, -C3- bcycloal kyl, and

4- to 8- nenbered heterocycloalkyl rlng, wher ei n each

o, o o o - g,
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yield the correspondi ng conpound of fornula (I11). In

an enbodi nent, the present invention is directed to
w@r@ceeses for the preparation of a conpound oOPCT/OR2006/641613

(Us) al so known as (4-cycl opropyl - pi perazin-1

'S’Héﬁaréfblﬁcffd?ﬁ OtHeN cfackinte gy édde %Yérbsaia‘?g &rane nf@;; é?tlt‘)eleirﬁé have

phar maceutical l'y acceptable salt thereof, prefera
heretafere kiterhgubjectadoto sriestiver hydragepatioreat diolafmsttoaronvert them to

further.directed tao a.pr repared accordi.ng fo X
the cotfebBiting, TEREEILE Al BBt B BO RS BRIGH K iiohe grefins o
interndlnslefify esliovasiti by éthenfdation eiftthedboslefesard ®iRally metathesis of
onpri si ng a pharmaceutically acceptable carrier and

intern%rqi@firt& With effafere xpmogica prerylens léﬁ-tﬁ«?éerpirf&@r@bgéé,898?091-
d . . ! ; : | SeS®
Jo5 el Sfin O SRl FHRGRL RS ERERR hds boen

" dimerigeé fellovb by arrdetzghésis apgratibnttt éonpt polasayrdés profdehe.

herein and a pharmaceutically ccegt able ¢ rri,Er. ,
IIf | i§s eAxantagepHs fafv @ntwpIPersoh Teaseas swhish ki kg discussed
_ ; i oal 1o M L USboki
hereirRiBE HF Gl 18 iR B Sha IR EGIER BHOess hieh Snplcge Thoking.
dimerizatien, narach dnetafiesisrterain, partioplartcepeadicedted to éhe formation of
Exenpl ifyi the invention are nethods of treating a
ethy'eaf%@&dowfl)wggﬁd%reeu hi stam ne, preferably, the H3
hi stam ne receptor, (selected fromthe group
consi sting of neurol ogi c disorders including

sl-eep/ wake and SbbildA v@Eji'ﬁl'ﬁ]él}s_lVEi\H_dO@brs (e.g.
dReBrRfeRta i thR%myRMAT R, S oL dratel BRIQS' ! blbvided

whichG?8¢kd & \HydeycHrboe sueh asnarg ethiame, cortainirgefded to form at least one
i nflammation, denentia, mld cognitive j

| mpaj r ment .
produgchplefige megfathpsizes ifteringk olefing; tocfarm a@ﬁitlggagyrocmc’f olefin, and
intern 3/ g%&%séé(s 288 ROl 8hS maBfRis op@RlibAN This method has

SI’cRness, verti go, schizophrenia, substance abuse,
the flgxitlity 40 pebdumedan sthyfens produsty od arpropylénd gpodisedj onbothsall from
wel | as other histam ne H3 receptor nedi ated di sorders
ethangych as .upper airway allergic response, asthma, itch,
nasal congestion and allergic rhinitis) conprising

-admnistering to a subi ect in need thereof, a
t her apeut i BRIBF BESCRIRBOMOTNTHBDRAWY DRt s

epared acgor di.ng to r e | ;
BB 0 B et o o AEPRERCBb g ot
produdf9pslynfiiajraee he of the invention is the use of
a_product prepared according to any of the processes
deigere Beilg shpwi diagran i apﬁ@wﬁlpnaﬁeﬁwl%%m%%@@ﬂ? plant that

far, Lr Lg: A I j an
empicy i HeFRhb SR urRd RoBucEROE ofaRobRernet) 7, o,

| Rigurd &) isatat Bowi diagrehi that deyerstratéss/iong einboditeend within this
. ADHD) , a learnin i sorder a nmenor
mvenf&%m%éréélzf}?f' srirel Q?@gawmﬁ%w-gﬁ? (i) mi g)r/ai ne, (j)

neur ogeni ¢ i nflammation, (k) denentia, (I) mld

cogni tive inpairnent re-denenti a Al zhei ner's

G Scase, * PETMpEPESCRETIGHGOTaY IVENTIGN cat | n
ERRrE3 snd ¥ o pBat ek SHRY WeRhT SER o Bhnagequs feed

is introtleddiintdi & Aheleial dradkingfue@iceo.ddt shéuld ble proted ithat, there are
_(y?s upper airway allergic response, (F‘) a;t t{jnﬁ E‘_aa_) ,
many; ¢t cramyng Rt ReREEIRY sRNBgUatiens 4 PBrE? ShawR; ip; isigure 1.
.o . i Y T . P .
i AT B EPIHE S o B Bl SRR T e st o

processes for the preparation of conpounds of fornula
(I'1) wherein p, R14 , g, R13, Rl1 and R12 are as

herei n defined, useful for the treatnent of disorders
and conditions nodul ated by2a histanine receptor. As
used herein, the terns "including", "containing" and
"conprising” are used herein in their open,
non-limting sense. The term"alkyl" refers to a

. )
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excess of greater than or equal to about 99%
Simlalry, wherein the conpound is present as a
walt@sverseoner, the diastereonmer is present at BEIT/US2006/041613
di astereoneri c excess of greater than or equal to
smgle@&‘r‘ﬁplé%aﬂﬁb?hdﬁtﬂé %ﬁ%uratléh an Mrmdeegeer/r@waqny of differing
rea han of equal to about 90% nore
hydrocparbberca)m;;pmde are formed al amres@dﬁ@rpr@déﬁeﬁgraﬂked product 3.

reater an o ual 0 9 ef
Hot, geeequs ;&P :iaért%’ h@ 'P%uéé%’es%éq UM gﬁ ePﬁ{eﬁ ﬁxmpounds
ethyleﬁ@uékoﬁyﬁer%b%ﬁd B806n R0 Yot affer ébbytena) amd internal (2-butenes).
di astereoneri c excess of greater than or equal to

Produghds sglb%ctedj te epatate Oilsanmk Watter HeenGhRst and othery agtipnation,
collec{;@el%tll?@ ﬂd'u I‘?ea\}ie}eﬁgﬁw?ﬁﬁﬂéls é@é%&fﬂt EB% ?’)nﬁfé'u%h to form

as suc e I nt
liquid Istretah% w@seetfuehwrﬁtneam 5 anchcditarnotive gamahmé grdmm pyronS|s

gasohwe} ﬁ?«?ﬁ?gz} %éf@&r@é@%ﬁa&%g'@%‘é§35 I@%WBY Wcié)ck\{r?g process for

_other Stgev%ﬁge%v &8d. St g{%ﬁle&ﬁé eﬁro@ﬁ?’t o frB&tﬁﬂ%@i@nt Gggt%tlon 4 is

assed w thin e scope o his i nventi on.
transfelkediltedal cottpEession weodhe r&ovhgreire it hidevgresisevaral stages of

cormSEEH O SRSl SEATAY P TS AES g o
caustlﬁe\ﬁﬁéﬂl g‘ & ?é’mﬁﬁé( i Yakes AREFfDfh, Oitludhg hydidgeresdifide and

sui tabl e sol vents “or sol vent systems Wiere the
carboprdwméé fitne m‘ndup'fr tpaf aeneon0 srsepeiaameparmion zone 13 which

. accordin [ i

s & SFRGAISeL B RBp LSO Bpd HROLEF SSDIRALR, Fom wicn i

separﬁfe@V ankigR r@mt? afblicalrshylrofea stipaepadatindea separate methane
chr omat ogr aph The conpounds nma

stream dBe P GTOMNEN S TRIIOYP AIPraskite Plb)ﬁtff é&%ﬂ[} Sfacking plant.
P‘\;Igcg laréﬁ‘%lﬁdetr eh%e‘?*ﬁ’aé‘ éQ%?érgéd: bzlxgiak}eéf ﬁn@”@)fo fractional

oun S may, npl e
dlstllla‘t@s\cmnem 1 mherelhﬁth\ammapdrwmlemar& Smﬁﬁwa@ﬂ seevesed in line

¢
18, wia Hestegader ol lsran 1 BrPaind freaetst 7 RIS Ve, aci o
SQ?’E%I@IS 16 )is déutﬂeét@WW'seﬂbétﬁﬂet Hytifo aﬁoﬁnéfe;d 19 to convert

I -p-toluoyl-L-tartaric acid fol @?fy
acetylbnmtartmélblefmstpetheirmrﬁeﬁﬁOIa(iHGQ rr@ryméfﬁfais, ephigheit is passed

fre bas The ¢ 0 Yy e v
oy v 5 0P GO HAE PR BRERS 7SS S, sty i
separateophbﬁnaﬂ@@m@a@thmeaep@retrememw aseseparhteopracuets 22 and 23,

chiral auxiliary. Alternatively, the conpounds may be
respectealy v dhe sranking Bnt-al HPLC colurm. During any of the
p?gr ﬁf’ﬁi’ id o%ﬁﬂj%féd &Pagaltlbha ﬁ’Q&W'QﬁS’(%tléH@n zone 25 to
Fvénti on e necessary and
separd@ propane drad prapyderie ﬁmeironnvas an ommadfetrgamg% ad leave a
any of the ngé)ecul es. concer(ﬂvl g This may be achi eved
Cq COBV'W@%ﬁB’eam RS SbPPURMEP PRBILct i ng groups, such as
Cﬁﬂ%ﬁnﬂ??% 's@%fédtékj E’(B %te%?:!h\/e{ %c@}%#ﬂé dritl @olefivi Bydrogenation to
emstry , ed enum Press, 19/3; and
convert \RAnG dertbek. enrtaemoane meﬁlefms e 2an6ug8. iand the resulting

hydroge%feéic%:tf‘ gé iser(ijaté %ﬂa eem;rféfv g%’ﬂﬁ% 1 %%ﬁ‘% ég vglﬂ]_e]%m propane is

sepa@t&lﬁﬁ@ﬁemopgnmwsmm sephhuid ssticaevd 3flramd BRe bath of Fdiich are
exanp one skllled in the art will recognize that in

femOV%%P&@é‘é%@ e Qyesalh cEacKING RTRGE$R-i on, it may be
necessary and / or desirable to protect substituent
groups such as (Cil-8al kyl carbonyl)C -8al kyl. The
present invention includes within its scope prodrugs
of the conpounds of this invention. In general, such
prodrugs will be functional derivatives of the
conmpounds whi ch are readily3convertible in vivo into
the required conpound. Thus, in the methods of
treatnment of the present invention the term
"adm ni stering" shaII ~enconpass the treatnent of the
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hi stam ne H3 receptor, and as such, the conpounds are

useful in the treatnent of disease states in which the
wheavassee H3 receptor is involved. Particul arP@T/usive6/041613

conmpounds may be used in nethods for treating or

PPEMSISANSrodast 32 R0 el pieUishARKE fiale’ inatatish.o Adasiueh, product
i ncl'udi ng sl eep/ wake and arousal /vigil ance di sorders’

32 hagea @ronwgaﬁrﬁweahﬂwqt& sphsipntialiy araatethaerthat of chemical grade
propy tehﬁéély rgaéﬂfrgﬁgén%%l)ﬁum%?ﬁfsnb% 8P SalRTOl fact, most
|s ébnl i'vedystuncti on raine, neurogenic
processés mMnngropdml'@nmcaoumldeitleWVMevmdumg ergenthe production

re-denenti a Al zheimer's di s , .
of préguoesr"@psprqwfeneopxwebhan@ thies JiPat togl sﬁagnﬁlehemlca* grade
pl I §P1, f h
propyfeeE Y o 2 e Re 8 SO RE A Y SaeH HbEesces is neither
practi¢&DR®)r, netessati. aﬂ’ hehsepearatiors of @mmnesfreapprcmmlqmem tower 30 is

.. di,.sorders, fat| ue dromslne spciated wi.th
quite SUREATC dtise 151 MR ToIne e PRoRTE BE RS SRSt ol points
A(:corﬁmgﬂyli Sdlstm%\hlSh ROAMS ’JOeis?J\lié?? Iér@b' iflUfze, Mrickiseégsensive as to both
fatigue, gr%jres& on-rel ated fatigue,

its cagtsbivstionr opetatiegl deats.qudlf adrperpsdipsedirads chemical grade

propy Rl et e SaRERexbEY hEPaus e BRAER) Supde materia

could2licHettiede bei pansfarmee limtoasolpinke grades enaterial, ior iviebakl be used,
the hi stam ne H3 receptor is involved, such as upper

withouti Mpsg. i1 ther BmerausyBRRIENeraig] PRecesses hatgalhfor chemical grade
[;eg@g I in a subject.in need

propy eﬁilé ﬂﬁ/éﬁ'ﬂgn gré\ﬁ&géﬁhetlﬂ:egf\t/@rt} ion features methods
fStreameQ@m |sugj,ected1tdaatbutgne mecqverg fiestional distillaiion process in

zone ,%éé@ﬁer@ éligwa gﬁ?ﬁ};@pé@{ IS, Wqﬁprg‘%g as gsgrlgga ¢t 6ft t%lg—;’ overall

cracklﬁécﬁ%‘é@da‘mé S, 8heeReARSS nid&iRls rTHYStFé%ﬁ\WZEWatr@ Rparated as
W't hout associ ated sl eep apnea, shif

strearﬁ.aﬁf@wanguausmudnas efditionke the aurwéncptrv@s@aﬁolme pool.

S BB PRy 158555, Aoy RS Biane,

ethyld@feewNmem\g%de propyserds) vand passarse, fwith Ieasgmuatyahe fraxtbility for
I or commercial purposes because it does not require
dO'”Ql@B‘P%MW)n and / or purification of oily internedi ates;
e | C I | 7

SR o 2L RN BRI CHRIRRI AR RS A kBl B Froduct

FIexub’Iltyﬁr asognmployed| ms:tsalobmeAddode ohalthly Fighee, pethybme fa‘ed 40 and

e B e LB Tl g oo
condliléhsu%ﬁatfﬁ\mr ﬁ%o'd'lrﬁéﬁtétfbrP l&?' étﬁ?Fe‘n@nt@Qﬂﬁet%)st%té\ﬁes being

publ i shed Apri 5 (al so”published as
faVOfERUDVQNCh—thtﬁﬂQ/\J Ize)@mtwmammmym&iucizea@)f rm@tpd 42 is passed to

oten G, bt B SyPERTAR JOBFLHE G Mo 45 i

separa@ eHeidfoRl dnar a1CArich |Streafhelepisesuckdy EBUtepe Sideam 46 is
directed to a process for the preparation of conpounds

subjegiedrigrantirving step, 474t pepare Bdar Ve asifaed éﬁatmmewﬂmﬁ% gane 49.
t

Al S SERREES AR5 Ao LRSSl o Bgoss o

ethylgmreeisgoredeity Kimeprodueadt lidsf reéastarc49 isapasbeaictoofractional distillation

no first organi | vept; to,yield
zone BaMisPreaiana ey SoBBa S SEoREA taseRs andkefiies ps feed
to rea'cfor34€$H K/@?) & llrRay2 nghar V\ﬁﬁn@ weBviep nftb G418 arB¥Bed by way of
(O -4ai kyl, OBt (wherein the activating agent
i's HCBt) _i mi dazol i de (wherein the activating agent
is CDI), and the like; preferably chloro. For exanple,
wherein L is chloro, the conmpound of forrmula (XX) is
reacted with a . suitable chl%rinating agent such as
oxal yl chloride, thionyl chloride, phosphorus
oxychloride, and the like, preferably about 1.05
eqU|vaIents of oxaIyI chlorlde |n the presence of a

T 1 o [ —— o
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pharmaceutically acceptable acid to yield the
correspondi ng pharmaceutically acceptable salt of the
w@oovpoensco of fornula (Ms). The present inventiPCI/US2006/041613
further directed to a process for the preparatlon of
line 53%@ﬁgeﬁéné?fd|§tméﬁ&ﬂ orhd ). QR%hb%m%oﬁfnﬁ»‘Q@gr@He leﬂe 55 is
bisulfite Intermediate (a conpound fornmul a
separateldtdm 8shanpedupi of thel ovﬁvahednmetbzahm/mﬁtﬁWS@e process the

ted as a.sol i
remaini & S e eSS PR bYoual FONRBEORR fBed o
butenes,ré@()(,e}y Jéhd g4 ative to the al dehyde I nt er medi at e (a
npound of forrrulaf(XXIII. in the Schenmes whjch \
Faguremar@neiow;a unitsapf batbaigHERs, 1 @and Br cEeRSakavIplagly. the

eerei 6 ok 8 B8 12 58 1] 19 or hoss

units BRETHreSprGeht &l@a’l’lgﬂre@n’Ioandtz, and rmpoadlenlgobers mtm Fl@ure 3.

derivative, isolation of Sr}c:l bisulfite dgrlvat(i Ft‘ F’t h
Accordingly| ilemghis dpthraHan | 16.pBIdYSi¥at iNoFIGHR of iR Iqghtical to the
elemefL2 IE% ?rﬁed "qr Wpla?mdr\ﬁﬁlwcf(t fﬂr'éa&étdf%eﬁlfwrﬁeadescnbed

suitable ent aé net hano hanol
in greatepdetiaatahis paiet lmsmauseltbe peocesshie Welklenovprn,eartq Bsther detail is

ot vk e W BE A W Fof T, MIERABROB 08 o e

over. conmpound of formula (11) or alternatively, my be

reacted to re-formthe conpound of formula (&__XXII 351
\iiractionationhzone ddcisetheasamedung asosehiort §t &iaes jPut has a

aersgFER) BGoRTE gt e oh 0SB Sspfngpmer o i it be

dlscusgbﬂ qh Wﬁbfé’ @biéllbﬁer@ir@t%f ednethisomen’gom ozctrim1 prajse sepagates an

escribed in nore detail in Sche
overh@ﬂwea’ﬁ;@am A‘:;?cdh@‘i ﬁgﬂ&amsla %é?ﬂ%%n&%@t ?f‘gt éﬁg\y%&%dg%}gng the
remaif er{éﬁos L Qﬁ()% a Bot]f&ﬂg\'{ﬂlr(\%dg%fggﬂﬁgnpm conpound prepar ed

I's ac accor di ng t oknown
"Stré@rds24 Isosubjed:tdd nﬂneonelﬁﬁetspmmntwg hysirpgrmatiops of its acetylenic

o AT S B o AL K ol 848 procu

64 ls(t‘\ﬁ%ﬁr Ebgsé QofrhbiicHdl NdisAitioh z6n&l Y )wheremm @Zﬁhlemleal grade
I'n the activating agent is CDI), and the é

propylpnefm‘odbctyG&'zm crapverast aeeapisidaict Wf]g)eepﬁer@",lgtegrﬁtg grocess of

o3, SEFBRHRFL, BEHRA A1 AT S 25 ar pasd to

butené*ﬂéé&\b@ryﬁbhémdgeeFm&émf us oxychloride, and the
e, preferably about 1.05 eq ‘IE'I val entg of th| f d b
cstr@amdé& i pAESe dacnceelestive dydraasnaiion j Tpfipwed Dy

1. At thi
s BRI 20 S b e o g £ AL
point tHi& énveptiohecally yakBsFoveN tAm rednaneep;qduchetreamp& @anoff desired,

formul a ( is reacted .w ier's r
but Is (X TEHONRA 1P E950G1 o Ry TR b Gn TP BT, Sgpyiene stream
22 is ﬁ’é%ﬂ' rﬁyé?'d\’f?é?’énﬁ}’ﬁ;ﬂh%smm jort If}lsRBRESdUTSe, Iélrélb’evely pure
rom about OC to about roomtenperatur
ethylelﬁeebemdmjtystrea”re Zbrqamrb@ sempyedirem( tog )Ovre@"n@focess but, in

sccont u R SRR b B b, o e

22 cah>@é| ﬂ)ésse@ ikfEONE 59rmwadlt|©h t6 oominUied cp‘r eﬂoearecb‘%gorﬂam\mg all or
hods, wherein the conmpound of fornu % %me‘ hol
part Oiﬁft@ epatsnjs gféfé%am 22 Sbrﬁaah%%ﬁ?né@néﬁ"”t 8 %HBW ole orin
part ‘f’)qg'é/ﬁ!aecﬂjaw gf’ Rhsirer é/)én%bgllr'éatq RenfaHit VAl €8S ah Mmpure
h resence o an ‘organi ¢ or 1 norgani c base (soli d or
aqueous) such as TEA, DI PEA, pyridine, NaOH, KOH, -
sodi um car bonat e, potassium carbonate, and the I|ike,
preferably TEA; wherein the_base is organic,
preferably in the absence of water; in an organic
sol vent such as THF, tol uene, acetonitril e, and the
i ke, preferably THF; to yield the correspondi ng
conpound of for rrul a (XXI II) Preferably the compound

o r

o o,
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nmet hods, for exanple by filtration and washing with a
sui tabl e organi ¢ sol vent such ethanol, hexane, and the
wo pdoeveEsd t hen further, optionally purified, PYI/KSI906041613
nmet hods, for exanple by recrystallization froma
ethylerfe/ bfréghﬁt&@h‘f?d}% thd %‘W@ﬁ aBWé‘ ﬂrfé)feedebblaﬂélbw the product stream

i sopropanol, acetonitrile, the like, preferably
22), are]‘/¢ma21)c$thyl15ne feantipoatien fﬁedeiFQﬂ!m 20(XXVI1s) is reacted

reBeR 558 el oSG 5 AL BROR i o

steam§‘6'@5pé?hd‘@10(§arf QéWJWﬂjeGMbbéﬁdemh hbw thkdsloydes @apsitatito be
formul a( XXl | 2) is reacted with the cogﬁound of

operatedrahﬁra{ gixem \t@)e tiboplydraing Fravjresbihad sesriphtredmpaliaaes into

each cﬁ §tﬁqﬂrﬁyw 51 @Jv?ee\%gféf g eﬁgﬁhwut 59 omﬁ)‘&'t‘ MkOfhan all, of

strean$ BB dant g6 estocstrarn e ahd faboatiBa WK, %u} Iesd thankalhweanago into
nor phol 1 ne, a known co und tg}erel n e compound of

streant 6? rﬁ’ﬂtb vt basedian %\eet Wsigh éyéﬁfn an amount
o4t e b
an anroun(?rk?e[b %Eetbr aﬁgg %lﬂfﬁpghn 0onu{EB ?L]gt géaf\@a@ sttt 61 is
passeewlmeﬂammsss reamtcaf 49, eoerpsvé witht Figure 2bolhe Qperatlon of zones 42
al ents; t he sence faredcn age ch ..
and 4§ ulRreans o5 Inow® oo uRdlaRg i, SRS S gich in
butenéé '%"?Kj Rl Qéﬁﬁbdumh@%%ﬁlbﬁe WHaiRinYy sfearmeshiciAgdn Figure 2,

I's preferably present in an amount in the range
addltlalffal emymraaomd cant loe abppiiedbyeway vélieadd, if esied.

eferably . in an a f

5SS, BoiBe” 0 Rl B 0 46 a0k 15 IR o, anc atr

proces¥i @m Gnify 17 ﬁﬂﬂwftl@e bﬁﬁﬁl@i@q’ﬂevﬂy fafded Bl Rimfe 49 finds its way to
i ne, , KOH, and the like, greferably 10%
zone %@é‘@lu&m‘ﬁ'@m forpranyieng PR 6ire8A 93 uch as
r [

0l RERREED 5 el SRy AR 28] VEh Sans Sigaretcd an
autompfies grade @bsellm@ streamod5.adine lsuxteheasldwrwoducﬂ%Il\‘ayubjected to

Montnorillonite K-10 vail.able from Al
dryingNg fundrit Hq BYRPRES | it %fe%gggge}lsgfp IO%@W ﬁga% répa%ed by way

ound of formula (Ms). One

of “neyi&e%gfécgbetr?cr?%gaqgﬁgg\?mémofgggn| ze that wherein the | ,

avmomparisarheof &igreantt3oshaves thatalargexians) e}(gergs,l\&lf@ptlonatlon

than aqr, equal to abo [ hys n
omer Ao AR BB b e GRS o SRR Bimpteg b s
|nvenﬁd?f?wﬁﬁ@l§tﬂélﬁ‘fnl%tlh@ﬂﬁ@mﬁdﬁohm@ebﬂ Thisesaahe cbh&)arlson shows that
ehyde, the conpound of fornula

fracthnlaae@ft@wers Rdaand &dapf SigRiz have @#'@%&%?@eﬂa@@iﬂé"%f"”thou"
loss (%}ex%ﬁif‘?wctgﬁlrégé@%u%ﬂtﬁrs Egr‘ﬁ CREPRURM Qfsof ShBW that selective

an o ganlc or i norganic base -
hydrog@ﬁditloatSz&Eé\ZBDbﬂDEigur@wlsdlotepresam—ln Kigtre 3nthis rﬁ@ncpuonaehas not

preferably 10% aqueous t.he base
boon [AIETGFEB) JOBReSER O SHEQRND P RN, RANS S dFire 3 i
emplo&%d%%& lﬂve?ﬂ lhalent, nore preferably in an amount in
e range of rom about 1 to about 2 equivalents
aTlows, di can be seenthaie Mmajasadvantzgmobthisisvention is ;the aligination

o e R A GRS ST SRR kel Py ower 30

This Fe%@ﬁé Wa\/\‘stﬁtﬁbtanﬁélléa&mgé mlmﬁhlddﬂs@ﬂlcﬁ@mrm\dn@berbtmg costs. But
formul a fXXI Vs), al so _known as norpho

this isowtiaeealy agiariage. Asigficant @@Vaﬂtﬁgﬁrfjﬁﬁﬂﬁs %%PERS‘ i§ the gain in
eferabl t n t 0 ibilit

flexiny”GF SR, 57 8 ruhfoet o JRYE | THERS 35 GB8Mbropromie fleioiity

range of form about 1 eqU|vaIent to about 2

equi val ents; in the presence of a reducing agent such

as NaBH( OAc) 3, NaBH4, sodi um cyanoborohydri de, and the

li ke, preferably, NaBH(QAc)®; wherein the reducing

agent is preferably present in an anobunt in the range

of fromabout 1 to about 2 equivalents, nore

preferably |n an_anmount |n the range of fron1about
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adj ustnment of the dosage to the subject to be treated.

An effective anount of the drug is ordinarily supplied
wa@roodoeiss@ge | evel of from about 0.01 ng/ kg toPEDUS1002041613
ng/ kg of body wei ght per day. Preferably, the range is
becaugé ‘ﬂ‘ﬁg%’ﬁloﬂ ﬂad{@éé‘ dhenfea Yradd th%ﬁ)}{éhé’br&ﬁﬂ:‘f fﬁ@'g}B&e that

especi a y from-abou to about
most pfbaegsesg requlmdw|qugHmsnp@rtheagbllltvw @@@p@ﬂmdg gy mege pure

t d f. Lt
pobymal Rl - gSlu. 150, "R ol s VBRI B, aypriges the
ﬂembﬂﬂ?tf%f rﬁgrﬁﬁbé?m t base te&i tdigiel Prédigtiont vomlmleswdfl ettglane and
partl cul ar conmpound used, the node o
prODyladmfmr@tana@thane araeking gga'@t hés iInvieation @kkn anVd#ﬁS theeﬂelelllty

o profPAE 0B, P ooy o 4RO H BBk contns
essentibifyhotipetiand.i Fllﬂaﬂly ﬁ@klbmtyt isbienproved aatred the rmdabamem@ reactor

patient age, et and bl nme of adm mﬁ
has tww |SDUFC@§L@teﬁhM‘etfﬁef€\¢é’e&et drem; t0etCraeEag PN

any res éjerg@%dn?émlcﬁrﬁhﬂ%t@%nﬁ%th toaidin the

e Invention, and are not intended
armb dkspttbﬂbrthmhathm aaEction wmployed imtaadter 49ys wejl kriewn. It is a

i nyention set f rth [ f ol
doubl¢ lisRiagement me QH‘EF rt% niﬁ wg Q| U\?re in%)mpounds The
reacticty rﬂ\}?ﬁ\%sgth%r Qgﬁ%érﬁé’rﬁ dfigrb@ss Ao @¥th Copgsiuridcs® ptcmﬂlce two

as a resid be under st ood by one of ordinary
new @knpounds. t h‘éh@net ist Ieisplacementr gleavagde difea doubl enépnd on each

ot el 0 (B Ry BoBERE KBt ere o o

doublé"b'ondél wet@ BledvedUNThds, Shié wistatiedist dfcone kle Eiapqultene and one
4- nyl - benzoyl chl ori de To a thin suspension
mole af @@yl@@gm@lﬁg dvadnglgs qf@m@gy ene.g hﬁ:ﬁp)regﬁtlon con |ons can vary

Wlde|)} %&é@%ﬁg{a@&%gg@%@g%%ﬁ%éétar%ﬁ )rgﬁ@??é‘m to about 800 F., a

pressm%a@ﬁﬂr@m about @06 tocesbou G08chsig drdba Aveighhhaurly eyeaqgavtﬂocﬂy of
reactjon mxtur.e was,then,stirred, a
from &Gty G APeHS 108 FEBBrasahnow o7 el o adtoRRst Lt troxide

bhdtidr! ressiod eedigde at least
cataly-gg %@?@Y%@&aﬁsﬁ H‘{ag fﬁfﬁé Ufl{s;p?%c{me ot ntpf) undo iy,

one ofdrmhdes,nond&s e/ ovasarbonylsi of &hleasteneselemolyndesym. tungsten,
rhenugnggng{g)rnam g%&%%g%rﬁley_'% %)ﬁl 3§Up&(9f[ Js%cﬁsas ]a'l'l')mma silica,

alum.ﬁa/%mcla S%Hli@@é/'arm wm@ NEhis-srecesisl in-dunwmatcialhvsis ahd further
sol ution of 4 forny benzo%@ chlori de (2 80, .16.65

detail iphyt negassanca Qi’gefh)' at.above) in tol uene
( dgd tHaBe Yeaction
ey ie itgZgtdn *?s?c‘f%ﬂd@f HoflidericDud filid o

that i 8135@99" R@O\Bﬁnamd )n comwedreial (S, [t8 T@achiny) QIOMItIQmK;WIII'ml@O vary

i S B SR LA d B 50 .
pressﬁﬂéj?f fiGmtstoiR WGORB%U‘(‘@QO GRIE S Rtidériteyiirabof filven about 15

e conpound a yellowoil. 1HNVR (CDCl 3): 10.15
to ab¢uat 6QHhinuERD5 S(Lutabza—lpata?ys’,s%tl'qai fagey) theg hpmqasnegus jqq;.ud phase

dimer, z@?nog reg«%ﬁon 1?)05,5!% ﬂﬁe%@oon]e’_@rgﬁt,gg % \%Wnu% aw halﬁ:led“f]amlly, such

as et|4y| (AohfrRp ARHioRie) &Iz rmﬁ:kbi salt-phogphinbeounaplde. h\ﬂ'd&sﬂfprcmess is

propyl erazine (79.5 0. 620nm

wol Knowy, Son k. PR NbHTP R0 B0 E00B851790: B ch 25338
hydr oxi de (130 Gg 1.63nol) were charged to a reaction
vessel and cooled to 0-5 C. 4-Fornyl -benzoyl chloride
in THF ( 110.08g, 0.630 nol) was added to the
4-1i sopropyl - pi perazine reaction mxture while
mei ntaining the tenperature bel ow about 10C. The
resul ting white suspension Was stirred at room
tenperature until the reaction was deenmed conpl ete.
Water was added to the reaction slurry and the
resultlng hazy solutlon was filtered over CE|Ite to

o Y L Y

el? and from
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A suspension of crude (4-isopropyl-piperazin-1

-yl )-(4-norpholin-4- yl nethyl -phenyl) - net hanone,
waledvydeshr om de (4.9g9, 9.9nmol) in MeOH (50 nlpCINES2006/041613

heated to 650C. The resulting solution was cooled to

00C and the precipitate wgsxgQPLgcted by filtration

and washed with MeCH ﬁ15 m.). The solids were dried in

aAvfaedumrm‘rﬁhngaesm@ Iy oof ethamet withi lasg twe 1Dt weight percent

w96 R SEirCpae sicrabliicsebd E3bRRRGR S frgm sgout 1,600

to abde! tebatrRdt £bréSsut8;ofHro. SoutNl5 & 3BouBLS3psig85The cracked
Found: Cl 45, 0; H 6.32; N1 8.36; Brl 33,41 KF: 2.02%
produgxlgmpp@dland then’ subjected to oil quenching followed by water quenching to

e o PP AR LT B Dt G o et

compr@ésioﬁqara)pyésspr@ef aboot 820 psig. The compressed stream is cooled to

nor phol i n- 4-yl net hyl phen anone
about SBOLF st AN b S TECCATO BV WBSORTREd, 1); $2GH to @
tempei‘gl@gé bP3 Ee‘étlﬁﬂﬁg u f e“?EJfCSaE' EH sé@érﬁ‘c%f\@?&' tﬂg(o%n:f’pr%ssed stream
a hlgln e;s.uitylhmgjregerpa’l&am WMeathaneé rlsenle>€tt sepayatashionattheeremaining

hydrogabes va dstifiehasiya e iPatrpa g oM st R Rpe i fower.

“TPﬁ’s %r&c%p%%?ﬁé Wil 3} froRCtHNBottéfs dieRe Sdelrﬁétﬁdnlzer is
The resulting precipitate was collected

passesuotduatﬂl'amonttewer oh vehieh wReraias wit erbetiing temperatace ﬁ{ybout 170
The wet [ C t f

P ot [5gdShaBOH OB R0 B o TS T RYRORE Sy ol Sonsis

essentifllly 6f 6lahd.andl ahﬂsﬁéﬁlhmﬂwfarid‘la bottodes stream 24 that contalns Cs
(4-1sopropyl - pi perazin-1 -yl)-(4-norpholin-4-

and h?ﬁ‘ﬁﬁf RYArogAdINPS) - et hanone, bi s-mal eate salt (3.0 g)
| Oblt: r. f
SUPIRCALS SRt Biakpipslol s G lofprae o

aboutptO(DEL tay pubssEe faf.anoum@m psigr ane avaeidht droewly saparscyelocity of

cooled to roo erature over 2 .h
aboutS{Y FecgosERRETE: SENP R SHESRe ased. of Aruaell g atuminum
suppo?PSWRB%a‘?t@:r‘ﬂ?é hi@@geAatcd Sfedrfris didtilled ke aob@tt‘cbrﬂltbﬁtp%rature of

coll ected by suction filtration and washed wt
aboutEZCﬂDF( Z200dnl 10 wrsite: to rsiepatRferoyr an everhaad m%@%@*ai consists

rjed. i en at 450C for 20 h to yield
esserif\ﬁ&y Pfi?h%ml%‘ﬂg%j’ﬁ?%%%m te crystalline solid. M
1§}4=eér|no¢8 g!; %@%&l&blyﬂmﬁdmgteﬁatfadr usigg Pﬁ’?\m@ndltlons and catalyst
Cal cul ate

used g7 sigant o4 boledtby disylibtian alipp AN GAIGE SECRN G twer with

= ot SPPRUIPoL S 20 o oRIAURL 8 yr25bpU 1 gomove o
strearmmoonslisting; esSehtmiytcsf ethade \Naaerefrblﬁ':)/aﬂelslemm’Jg@ﬁseparate stream 22

Trifl uoroacet id; Gradient conditions were 1% -
Cons@m?ﬁ%& EY ﬁ?t@AfenGVer 8 mn, 99% CH3CN for 2 nin.

Ahbo 86 tWORSoBIHITRS Bire8mog? lslﬁéﬁfov@d ni$ pRfITt of the overall

at nosphere. Mass spectra were obtained on an Agile

proceser iThe rencindmmisdicas 8Rde splis ppayt 6 omtdate éﬂe@EsﬁSQ anﬁ about
o iy S BE L e BFER M EE Sr BB By

SStrleQﬁn @0 iSPakasd 8. ancethylened dﬁneﬂfsilomrreucttir @penating at a

cm 250 mm pre-coated silica | at es
temparpigarahabpblt IR AIPSSHP AL AoR P Yo b Arissiggoe time of
about“§b HinG4sSUHE & ﬁl'l)lth@oﬂ%'thﬁ%lﬁ%%n?%&%ﬁd@%n@”é Ghidkel salt-
pre-coate ["at es cm X cm concentrating

zone NMR spectra were obtai ned on either a Bruker

nodel DPX400 (400 MHz) or DPX500 (500 MHz)

spectroneter. The format of the 1H NVR data below i s:

chemcal shift in ppmdown $ield of the. ,

tetramet hyl sil ane reference (rmultiplicity, coupling

constant J in Hz, integration). . . : Exanple 12

1-1 sopr opyl p| per a2| ne d| hydr ochI or| de H To a sol ut| on

o M e o . o, I A NN o
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roomtenperature for 30 mn, at 75C for 1 h, and was
then allowed to cool to roomtenperature over 16 h.
wah@70eEed i on mi xture was cool ed further to OORCEHOS200&641613
stirred for 2 h. The reaction mxture was diluted with
phospﬁh%o_céﬁ_’l?ﬂéﬂ-)co anflal§ied the drebRfiod0 Mter of'Ué@lchﬁ@_U‘cHe maction and
preci pitate was col l ected by suction filtration, )
removings esidualt isatalysd, Hherdimericed 4product ot g subjgctedntg fractional

e Aried | v a, m t M2 0. ¥
ol £ o et BB AU P b 2 20d 0l o i e ame
heavie$ HyBRSSErBONS Bis tdheadtoridtive gasoline product and produce a butene rich
(4-isopropyl - pi perazin-1-yl)-(4-norpholin-A4- .
streany et Siyeapidhia oesehanthient tsMmparaiuse eedsahqut @9opgg pressure
. Ln \
usig SRR 8ot SRR i Y B (RS © s
reactopd9osity glass frit. The filtrate was cooled to room

tenperature :qver 20 h, with stirring. The resultin
Sifrema 4 and S Lot intradiiced St rédslden g EBthesd feactor 40
i bRitba t Forh b loPabB0E 400 psig,
i BRERAER A 9550 G6L KR O s cpuand 100 i
and aiweightvhounyrspaes valocity Of abpup 05 Hrecipradad hgurhased) en butenes

anct 1RGNS 508 ) ok S e kb B Amocure

of tun%&ﬁ@n%xﬁﬂ\éf‘F 6n)a1§ili$$\/&é§)ﬁwgﬁ\dim5 Aebidm4skiden InftHdactdr. 48 2-butene
S 43S, 2 385 (br m 8H) . 3.56 (br s,

is dispreporti@natedinathe( piesenceaf ansexcesemnf afhyleng toforg g grodpct 50

et 5 o, SRLAr AL kB I R gl 15 e

resultifya@phidQioh Fargan - passany | toc fantiodatioh sodne | bh a$ feedstock
4- car boxybenzal dehyde (30.0 g, 0.200 nol) in tol uene

therefm00 m.) was treated with thionyl chloride (28.6 g,
0.240 nmol) and DVF ( 1 .0 m ). The reaction m xture
was heated at 1000C for 2 h, during which time the
solids dissolved to yield a pale yell ow col ored
solution. The reaction m xture was cooled to 00C to
yield a solution of the title conpound in toluene,
whi ch was used wi thout further manipul ati on. Exanpl e
20
Hvdr oxy-r4- (4-i sopropyl - pi perazi ne- 1- car bonyl ) - phenvp-
met hanesul fonic acid sodiumsalt A solution of NaCH
(24.0 g, 0.600 nol) in de-ionized H20 (240 nL) and
toluene (60 nL) at OC was treated with isopropyl
pi perazi ne di hydrochloride salt (39.0 g, 194 mmol).
The resulting biphasic solution was stirred at 0C for
30 min. A solution of 4-fornyl-benzoyl chloride in
t ol uene was added in a slow streamvia an addition
funnel over 1 h, with vigorous nechanical agitation.
Them xture was allowed to warmto roomtenperature
over 16 h, then cooled to @C, and the pH adjusted to
10 with 1 N NaOH The phases were separated and the
aqueous | ayer was extracted with toluene (2 x 200
m ). The organic | ayers were conbi ned, washed with
brine (200 nL), and concentrated to yield
4- (4-i sopropyl - pi perazi ne-1-carbonyl ) - benzal dehyde
(52.5 g, nmass bal ance 101% as a pale, yell ow brown
oil. The oil was dissolved in EtOH (600 nL) and, with
vi gorous nechani cal agitation, was treated with a
solution of NaHSG3 (23.1 g, 222 mmol) in de-ionized
H20 (50 nmL) which was added via an addition funne
over 30 min. The resulting m xture was stirred at room
tenpertaure for 48 h, and then cooled to OC.- Methyl -
te/t-butyl ether (500 nL) was added and the resulting
the slurry was stirred for 80 min. The precipitate was
coll ected by suction filtration through a nmedi um
porosity glass frit, washed with cold EtO4/ Et OAc (5:1
, 3 X 60 n.). The solids were dried under vacuumfor 2

Y
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hydr ocar bons and heavier. This remainder is fed to a
debut ani zer wherein a crude C4 streamis separated as

wo@ioetsdd whi l e a C5 and heavier streami s remUBUSZO6/641613

bottons product. Such a C4 stream can contain varying

We CRiRunts of n-butane, isobutane, 1- butene, 2-butenes

(both cis and trans isomers), isobutylene, acetylenes,
1and At integrated rsathedder piackimosareethessicontainingdeed and

ok SR e b Bk Sab RS e B8 Riskipo said feed to

forhjzefiise dtreant e16) doniginingdsthere agthglenef anl dlyefdcasbdrs heavier
convert themto the corresponding nonoolefins with

thangthaneeand etkyviape iapgdtinelHding opiRnes, spbiestipg said first stream
o B Hachofial GRalialdPlFr BYofth 1 Sebofid shBand [18) ontaining at
Imstfsoemdaxolf cail ethapeocahd etrryim?winesmﬂ fidstSstrézah eartd Aldhipe istream
5 898, se ate rom e Grac roces

(3#b PRURINING RSB N SR NI RLPP 5% i Rard DIRIERIRETS that are
rfé%wér hsetﬂEﬁéaéﬁdJrétﬁﬂerﬁéﬂﬂ@ce%mgerpr@;sﬁgﬁe Reepyﬂoﬁn%a.d third

t 1s a vant ageous or- a nunber of” reasons which
dteeadi as usgredubbobiheadesall pmcees,asubjecctmgna\ﬁesta)ogtlcwg(@) of said

L B8 Aot LAY SR g gimrcston
;yi'ﬁéﬁctdétFéhﬁﬁ q43y ﬁlétr&rﬁé’ihgﬁfé\/\@f m&! bmté?f& a0jecting a second

propyl ene products. SUMVARY THE | NVENTI ON | n
rertion (Bihad said Reeondssireams i iagnetathesigoperatianeyharedy 2-butenes

A5 SEiobd B Rl iaiin o lfor. Y MG EéciRitesdt Buifone 1o

fotafa propyent f‘r&jﬁtalﬁmg streama(50)) ehssiagt sanﬂopm;pylene containing
addi ti onal product aolefin, and jnternal

sheedm fToRnBalldBatalapss RRerlion arstsed tep%}'%ﬁg'r%ﬁf%ﬁ*ﬂﬂé'sd'St'"at'on
B‘@;dsgiﬁsdﬁﬂgrlfe{ti%ﬁ' Bidducy s J@aﬁ‘f Qﬂlécﬁu%hee?ébﬂv%ﬂ? operation to

ct or a pro | ene pro uct or bot h al from
fetmaanﬁrst Bk DExﬁiﬁRlnﬁg'lstmam:(‘tsl)lEpm NG fnrsglbnuéerm gentaining

fl di f 1 I d
Sream 3465 Batieo MBI RER BPaRuoDr GRYRLATD A ShruRS butene
éo?ltﬁinfdgoéfréje\rﬁQQéﬁTrQﬁ Saifl QA& Birbama lanat pudsiritpsaid second butene
dimeri zation plant that enploys a netathesis unit to

@Emiaining sisamie Sglddméeb@di?ﬁﬂVéﬂéOP@' alighe 3 is a flow

2 S SRR 8 O PR g i

peEééd-E2HIRGER JTaHENrébyldhi INVENTI ON Figure 1 shovvs a
typi_cal cracki ng plant wherein a drocartz aceou

3.c0d e Methad oicdeld WHATBNAN REWIRTE HFeRIR (98 FuPratated from
Zaid BE #r@arqeaspgg)‘?gdﬁé?%? tﬁé”?&éeraﬁ‘g?oé&%y ot her

crac ant processing configurations than that

:ah oWihel meth:gilmfeclalm Ttwrseremmd buteriescarppiningapioguch(43) |

5 S EAE ofaB Babelt S0 S ere

tﬂaPWBF@héMy RFmdtfih SkiddinftyEafsRbpertiopnpounds ar e
formed as aforesaid to produce a cracked product

ot Tr@ag@zﬂw of claient vdhereinasaicgryutenes @Ia%tsarea%ﬁ@pomonated
B3 9808 ATBIR Y LRl B 8981 #8 trvea rom ot

§ald Mrﬁfﬁ%}acldﬁﬁg)(ﬂﬁ)talﬁi $aid sthylersd dichdrizatiopddaLe oi |
and water quenches and other fractionation,
collectively unit 4, to liquefy heavier conpounds (C5
and heavier) therein to formliquid streans such as
fuel oil stream 5 and autonotive gasoline grade
(pyrol ysis gasoline) stream 6, which streans are
renoved fromthe overall cracking process for other
use el sewhere. The gaseous product 7 of fractionation
operation 4 is transferred %o a conpression zone 8
wherein it undergoes several stages of conpression.
The conpressed product 9 then undergoes a process 10,
such as caustlc mashlng to remove aci d gases

I
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of line 48 as feed to netathesis reactor 49. A
conparison of Figures 1-3 shows that |arge and

wez@aneisee fractionation tower 30 and but ene rBPCDUS2006/041613
unit 33 of Figure 1 have been elinmnated by this
6.NVaRk Alethbd P USlarh | MVIAREERO at Neadtupsi | (ﬂn_stafaeﬁﬂ%ene £%ha’[ is
This same conpari son shows that fractionation towers
metathesizedowithi Zbrtene inasaidsnatathesiy opeetias isniledvext from said

' of their function. Al though this

t@%ﬁ@%9§aéﬁﬁ§a

rns Il al so show that sel ective hydrogenation

Zan&hgdnetholicdeftmll whiersth sBicestBPlenelifictidagord cohditiSns
iéﬁa@%lon has not been elimnm nated because a new.

A {RNPEIAtEealPBhabome8@ 30 (ahauilir®®BY i 8 prRpswpeef from

. LA . et i hat j
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I S” 1 nprove n that the netathesis reactor has two

sources of ethylene feed, i.e., fromthe cracking

operation itself and from any residual ethylene from

di meri zation unit 42. The disproportionation reaction

enpl oyed in reactor 49 is well known. It is a double

di spl acenent mechanismthat starts with two different

conpounds. The reaction invol ves the displacenent of

groups from each conpound to produce two new

conmpounds. There is displacenent cleavage at a doubl e

bond on each different conpound, and the new conpounds

have doubl e bonds where the ol d doubl e bonds were

cl eaved. Thus, the netathesis of one nole of 2-butene

and one nole of ethylene yields two nol es of

propyl ene. These reaction conditions can vary w dely,

but generally will include a tenperature of from about

300 to about 800 F., a pressure of from about 200 to

about 600 psig, and a wei ght hourly space velocity of

fromabout 1 to about 100 reci procal hours (based on
but ene and tungsten trioxide catalyst). Suitable

catal ysts that favor the disproportionation reaction

include at | east one of halides, oxides and/or

carbonyls of at |east one of nolybdenum tungsten,
rheni um and/ or magnesium carried on an acidic support
such as alumna, silica, alumna/silica, zeolites, and
the like. This process is in conmercial use, and
further detail is not necessary in order to informthe

art. The ethylene dinerization reaction is a

honogeneous |iquid phase reaction that is also well

known, and in commercial use. Its reaction conditions

will also vary widely, but will generally include a

tenperature of from about Ho to about 150 F., a

pressure of from about 100 to about 300 psig, and a

resi dence time of fromabout 15 to about 60 m nutes.
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