10

15

20

25

30

Pyri m di ne Conpounds CROSS REFERENCE TO

RELATEDAPPLI CATI ONS Pursuant to 35 USC 119(e), this
wappiioexds on clains priority to U S. Provi si onBCT/US2006/022977

Application Serial No. 60/690,267, filed June 14,

2005, and U.S. Provisional Application Serial No.

60/ 798,596, filed May 8, 2006, the contents of which

are i ncoisEEUHYHAEROMA DICS ESGNEBREEA TRACHESLRHES
Chenokines are a famly of cytokines that regul ate the

adhesi on and transendothelial mgration of |eukocytes
during an i munBASKGROVNREF JHE RSYENTIQN Mackay
Nat. |nmunol., (2001) 2:95; Ason et al., Am J

CR,

Phvis.: i . ' (20 .
000y, 85y R0 s PRl s Ao BN Lk A0 mog ity
to ardmatidsi isdtheriyationl Tieniyhge isomkrs aretitipbitirg ifiterrhétiates which find wide

devel opnent of | ynphopoi etic and hemat opoi eti c Sést ens

and aajed @pplicagipn #) chenppal shatheseprRaransrigne is 4 foedpockear teraphihalic acid

wiicfELEN S TRGRATRIAER, ORME S 180 Nl et
the nhan@factZX6f plastisizer§Gzo dye, Woodh prevkivas Setc.lagiRslx@Bnd Reeedstock for
positions of the conserved cysteine residues at the

phthaliq anhiydidg produeiiomer et al ., Trends Pharnmacol Sci .,

00 4 .ol ogi cal funmctions . of chenokines
10003 0° Wb Ao s oI PeioRied Salnb ot e i ERRRAL BF St
sourd¥s @eRdratE 86l pbadatch deRbRT Srop&FRRS ds EHRnti&t iveinhedsdisd, aB® further

Take CXCR4 receptor for exanple, it can be activated

compyiseSthydbrazentewhigh ds disiqulirto sepswatspitol congertrdaive Ky lefe DX@rticular is

' - {,gi nal.l I 0
oo SRRy RBek VI RELP RO RS Bl SRR gy oo o
a typl@t CQlardrBitideseean] Adfusthetebf Sotbi Bhb kd¥@nAid @h be BieEted by
J. Immunol ., (1988) 18:1767). SDF-1 al so induces bone

combiging gulesetismer ae¢ayarye udbeasatappiien for pprastlsnsaecavetyl, with

. ' b ' Bl eul [ .., J. EX Med. ,..
ol SRR SRERER R N o e Besiecsomt snMgigion converss o
non-&gui IRElind hE by ofGRERHh& B RIA whith &8ledBfkh® Hesilol %168 isomer to a

. CXCR4 receptor_show | ethal abnormality in bone marrow
mixtyigepprerkisg squiBbyeinlcohganpiatipies. esi s, and cerebel | ar

vel.ppnment asawa et al., Natyre 96). 382; 635;
10003F PRPES caupy8 W BrocSieeShivediith doielobiyo s8ed Aishe vo,
isom@fizaon, arf¥BthtdeQishBORE dFB3emBPod tyih8nadher offhQGssiNgbthylbenzene
Acad. Sci. (2002) 99:7090). CXCR4 receptor 'is
asso@xtpd adthabe kylonelispmiers. Bthytheargned$ notiessitjeisompazdd to xlybenks but it
i n i.mmune and central. nervous systens, and, has been
nogly i5 TS0 e i Sojeeizatiog. R SPFatPian sty Tgnes by
supeHYAPROLABL DS ad RrbiAHE Wetyixpbivd, A RIREI uded aggi% is to dealkylate
ant agoni sm f ocused on i'ts potential dpplication to
ethylbei@ne toefarmmgmincipslly benzene while isNaterizing (xYBN6) to3BReaB2qilibrium

. it is now becom ng,.clear that CXCR4 receptor and SDF-I|
mixtlyeo A G R PRI 61 et S RPRPRS 1o oM Dl isamxinre via
conveMfh t83nd 'P&'(éﬂ%r%og Rt Mgh&ﬁeﬁﬁs ﬁﬁhﬁﬂ%ﬁ&g ‘3{ éggigtg acid catalyst with a

nmet ast ases (Buckl ey et
hydrdgehata IphydexgiRatioe feystion. and SDF-1 are al so found
i del Xxpressed, in many ti ssues during enbryonic
l000¥lﬂeve|%&ﬁr&§% conipjpingdnoleqiar ssyerhavsriyecqmp RromiEpNtA shase approaches
: i Loy, i r at f
o iR ARt Lotk i UBNPLYRE 4371 [G0RAT 00
isombeeatioh and dispreportidnatiGDEE dlkylexehatichydtoridoaslugihg adrystalline
injured site and CXCR4-positive cells activel
alumgnostlicatecatatyst. (U3 B856.843% %@C}N@@‘é(lf‘élﬁ Wzamm@géthylbenzene
SUMVARY This invention is based on the discovery that
certain pyrimdine conpoundslare effective in treating
i nfl ammat ory and i mmune di seases (e.g., retinopathy),
devel opnental or degenerative di seases, or tissue
injuries through their binding to chenokine receptors
(e.g., CXCR3 or CXCR4 receptors). In addition, these
conpounds, when used in conbination with G CSF grow h

r . - ] - - Y - .
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and the nitrogen attached to R4, is C3-C O
het erocycl oal kyl, or L2, together with L3 and X, is
W@0CAG20et er ocycl oal kyl; L3 is -N(Rb)-, -O, BCHIUS2006/022977

heteroaryl, or C3-C2Ccycl oal kyl; or L3, together wth

L1, R4, and the nitrogen attached to R4, is C3-C20

het erocycl oal kyl; orL3, together with L2 and X, is

Kyl7engacl
com L LS R P T2 e s PP ot giscloses e
catal@-f&tﬁe ﬁth&lrﬂatymi ﬁfai moiturea:f b/ lenéserneretizlydnzereadompriSiag a
O R NRC ONR Rd;, Ris,
platlppm@pl@l@etg gﬁhurrcg;__l@tl@l %ﬂ@é&@#h& @g@ma-alumma matrix.
r{Far

US QERLSHRARR) P bhoos R spBlr PRI ramlon ARETRr 51ehel and minor
amotietof Emytbﬁhzerxerov@igd]ﬂumldoytmmmg; srystallllirmcbﬂ\matdfmﬁﬁacﬂaﬂsieves as an

o e T S CE Vb, a5l SEVET s ¥
dlscmgégle@gﬁgﬁlgaﬁfe p&cesﬁ?mlgﬁva ca@lﬁ?&ccﬁnﬂg@%&s&a (z:eyoé te arH(low Si/Aly

MTW3oGR0 idoedeeizatorc bOatlnds an@embrlbemmr oar yI or - C( O) R

R being H, Cl1-Cl10 al kyl, C3-C20 .cycloal ky
[0008kt erlp @9@t|rq§apq<‘r§ap kngypiart foy 15%@@13&?(3}1@%%]@Pﬁfq:qipg'etcgnversmn of
ethy&a%ﬁ%% %hé b)eﬁexﬁ 13%’?’18{1 If]ofgggmg%&&ﬁ ognzqif h 2y We isomerizing

escr ’bed ove are can
xyleB&C Thiohpprbacinchabls cfffeciereiaBatprycessiag obthe (i:sbn@rﬁed product with

al kyl ene, C%(?l%ﬂ) or deleted; and L3 can be - t?rp
select(ye cogxfaysrlon efe (9424210 %pqg@;yﬂgpre Akgm@ﬁgelg)ggﬁﬁ;ogucti m the
presenetrt glun dé’o\ﬁingé &ggﬁ%ed%@g%gg?eﬂyhﬁ aﬁﬁe \?elns paré@{y%ﬂ%%ﬁd/or

otheﬁk)klyﬂle Somsisi et dthel blb&Bnenss, éth}‘a‘lb@arhdﬁyé cdnebedpresedved when
C3-C20 heterocycl oal kyl substituted with Cl1-Cl0 al kyl

1son(ee1z1@g alkylarpma% feed mnigresicoptpining Righeralkylefomatics syghtas
oth Plélu Y in which each of R' and R', independently,
YPRUEPS-C1.G 0 al kyl, C3-C20 cycloal kyl, C3-C20
het er ocycl oal kyl , aryl, or heteroaryl; and R can b e
C3- C20 heter ocycIS[MMARY&)]@THEAIN‘BENTf@N exanple, in
certa| n pyrim di ne conpounds, L3 can be aryl (e. g ,
yl ene). In.these conpounds, RS can be C -G
[00(131 Ky Awn@lpaltqhy%ra offherpressuianyentionds KRrevids @Wivel(lgogess using a

combmg Sl?rrm%y@s %Iﬁ{ﬁ_%}‘%f y'lt(réd {o s)pealﬁc ?éacgérgs Rk I'1<s)6hle:rr1lza’uon of Cg-

aronydticthy dcochibods @Zﬂ)tdiiﬁhmpmd b@&isquldeémadg&ylerﬁiisome‘rs Inéthiigh
halo C1-Gi 0 alkyl, OR, N Rd or C3-C20
retenfionef sHydheaasneandsonsesnikant presemyation ofi @icyslicn c1- c10

[006F ky' Tlafnv%%g)c éﬁ'pi’c%éﬁor t@&%@ﬁéﬁpﬁgﬂ@@ﬁ( R

alkyﬁrémat@@ﬁmlxtﬁafe EMMRing 2subsAnidlicehtegBeionefor Rora BtﬂlPrHromatlc
i ndependently, isH Cl1-Cl0 al kyl, C3-C O cycl oal k

hydiogarb byeeantastipe tesfery mixtayeyin liquid phasewish e |1sonm§xzatlcm talyst

comyipng RRPT QbR Rt it by EStaglg pengs of a pltinum-
gro@lﬂi@tﬁl btk Qe tion CbndiliBnpiln it subSBnfid @byeice of kydro g&a to obtain an
het erocycl oal kyl, aryl, OH COOR

1son@¢@d\pmdpzct)con$mmg a l@g]@rm@mmﬁryﬁor%c% Rast @(g(ad;k;gdy@ma@p isomer

b
withh ot bt YRR Rt e TGt A6
equﬁ—}@flﬁ%% EXiohie |fé’éd thfktéte m hﬂ)‘i‘l@é‘ﬁ k@tieantial Sbrkdi o€ etll\lﬁzlbenzene as

onpounds, R can be Cl1-Cl0O al kyl substituted with
the ﬁh})lal(omaglc hydrogaten aaqlﬂbescmer@'@meqt@lyst@m auhpicise a Ga-MFI zeolite

substituted with C1-G 0 al kyl, C3-C20 cycl oal kyl,
C3-C20 heterocycl oal kyl , arylz R, (OR, COO'\’
CONRR"), SR, or (S N(R R"), in \NhICh each of
R5 and R', independently, is H Cl-Cl10 al kyl, C3-C20
cycl oal kyl, C3-C20 heterocycloalkyl, aryl, or
heteroaryl. The term "al kyl 55 refers to a saturated or
unsaturat ed, linear or branched hydrocarbon NI ety,

o ~1 S P~ IS ASNL L N LS o o o —r .
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one or nore aromatic rings. Exanples of aryl noieties
i ncl ude phenyl (Ph), phenyl ene, naphthyl, naphthyl ene,
w@oengd2es ant hryl , and phenant hryl. The term PCT/US2006/022977

"heteroaryl 55 refers to a noi ety having one or nore

aromatic rings that contain at |east one heteroatom

(e.g., NNO or S). Exanples of heteroaryl noieties
hav1mg1ﬁ1blsd@steflﬂ1'éyi1bseﬁw ofl a%ﬂ@timﬁﬁ Y ?Hﬂéta 'Jﬂl\érléd?héﬁzatlbﬂ pRIMAEL may

oxazolyl, imdazolyl, thiazoly pyrid pyrim di nyl,
compfifierschigher ﬁymcenqaﬁlqvmoﬁﬂt Ieasswymeya;on@mmﬂn@ ednpersion of

er oal kyl ene, cycl oal kyl ,
ethyﬁIS?%eP%E?@ @I‘ant}g{* and heteroaryl ment i oned

herei n include bot h sybstituted and unsubstituted

noi eti es, UDEFAILEDEDESCRIPTUONCOMTHE NFVENITION

substituents on cycl oal kyl, heterocycl oal kyl, aryl,

and heteroary| include, but are not limted to, Cl-Cl10
[0008] ky|Thegeneupildxienslkyl a@n@g@qd@mﬁue tegrogmtics isomerization

comp) %é ?sg&n}l%}é abé%ﬂ%ﬁ@%%z@? oggygfh %dera%orm&lf C((Ij(@-n)Rna

whereld@ X%y intégey |f130nii[ ¥ §%id Rh@tl%I QanH-, £61a@ 1,92 ¥ny combination
am no, Cl1-Cl al kyl am no, C1 3@% |a?Ht7 alﬁrﬁauf;oé Y

suitahleyiprispmerizationrty ohimme, leasy emeosgte, vahmblegpdky laromagic isomer in an
t hi Ithlc Cl-C10, al.kyl sul f onyl ,
o sk e et i sty GoBieul SEtyor more
ethy@fﬁrﬁdtﬁ%ydﬁid:@fﬁoﬂk B@ntalbﬁr@ dﬂ%as%réﬂiyl BidupDi.e.28Mbast one R of at least
t hi oacyl, acyl oxy, car oxgm and car boxyl IC ester.
S

On
one ¢fithe @Hmbrom@wdlydpmﬁ? tSmtablmcgnmnnmtkyf the feed mixture

t | |l
T e -
xylefd, bRy kyleds, qoafa—xﬁéﬂe %tHyY Whene@’cﬁh@ﬁiy%é‘nzenes diethyl-benzenes,

heterocycloa kyl ", aryI and heteroaryl can al so” be
trlethy&@@ems,tmetéa@hopytllpp@zenqsmtbﬁpxqpe}bemg@td;us@prppylbenzenes and
|nv t| n features pyrimdine conpounds of forrmula (I)
ove in which Xis -N(Ra)- or -O; each OL1
[0009Pd qgomér[hgﬁ&? BE£AbA- ﬁqulhﬁrlﬁgrdél&)roﬁfaﬁ& k’&ﬂ%lx@ﬁ’é Qéigprlsmg xylenes
het er oal kyl ene, -C(O) -, or deleted; L3 is -N(Rb)-
and Byloatreny 15| aqmrﬂ(gularl}aplyzfe,rretl@ppln@apy Iof tlmrprmh‘eﬂnemtlomBy &non-

equﬂ:;{gf G ClO { 0 CyCl oa ICC%%Y %@@élﬁ%gkogc%patlon that

dlffePRuBQant?éi‘Bfrﬁcﬁﬁ tlﬁzecﬁ‘lﬂ%r% cd)r{égﬁb?ﬁfbﬂea@ Ho)herlha?tldﬁ co@dltfens QUsually
kyl, C3-C2 cycloal kyl, C3-C20 heterocycl oal kyl,

the rmn;elqmlibatlmrmaﬂtgﬁe is puapﬂred BiXrerRm] of0IER, priie( D)dRr, meta-xylene from

B o L B ey ot
conv@?slc%%oé@&%r ‘Eﬁé/ £eaahiihe é?fei/eillk 1‘{%5 ah §HRo- %?f%{el 80195ntrfﬂ the

toget her are Cl- ene or
apprbuenmtalahg@/dfe!h‘@ 35 wt-%h iaaineteaylen@éo@ﬁ uRthe agproxiRdateRenge of 20 to

95 w%—?fj F@a‘l‘ R%)rgg((}el gd@ggﬁtqlg int %@gr@gml ggcﬂlrgnge!r X fooi%s Wt% with a
bsRRLA" t her eof . Referrlngtoforrrula
S nljﬁ cgﬁ{seﬁ %feét%ﬁ}g?ﬂﬁﬁ{ééj ust -descri bed pyri m di ne
[0016}) rrpmlthdmgh the firbeene piodesstmaybelised adVintsgkouslefoe theGkbrherization of

% i ndependently, is_ Cl-Cl10 al kylene; L3 is
an efig) epzene-TiRg mixtuRgoiReylenes the Sredppixiel thus generally will have a

subsfcagfg ﬁ%ﬁ{]&i éﬂ%b@a{h %&I ‘g;luﬁégntlali] {)ergr%rﬁ; d gnﬁall}%?at&ﬁ to an

ethykbénﬁﬁe %ﬁeﬁt}bﬁfhﬁ&h&)ﬁom arr toR40 ango,Rad ﬁmehé\ﬁﬂlyiﬁf €roal 5Gob 35 wt-%.
0 al kyl ene or C1-Cl0 heteroal kyl ene. In these

Often benzengeantend is at/ 10 whie gumeaisdambsomgiondseat legsin 1 Hat-%.
- CH2CH2-; one OR and R can be Cl- C10 al kyl
substituted with N(RR ) or agyl, in which each of R
and R, independently, is H G-Go alkyl, C-C20
cycl oal kyl, C3-C20 heterocycl oal kyl, aryl, or
heteroaryl (e.g., one of Rc and Rd being - N NH R3 can
be - substituted with G -C10 alkyl, which is in turn
substltut ed W|th C3 C20 heterocycl oaI kyI or OR R

~A ~N e~ NN NN N -

mix
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eczema, atopic dermatitis, allergic contact
dermatitis, urticaria, necrotizing vasculitis,
w@ioaneos vasculitis, hypersensitivity vascul PET/5$2006/022977

eosi nophilic myositis, polynyositis, dermatomyositis,
and eosinophilic fasciitis), inflammatory bowel
di seases (e.g., Crohn's disease and ul cerative

[001¢p! i Wh%)alkﬂ%@ﬁfaﬁ@ Rsekl thixthrd ndadi O deHi GRPEAA ah§ 0Fa variety of original
hypersensitivity pneunonitis, eosinophilic pneunonia,

sour@el fagegetrq}pen perg dagsingl of qayalytmrmecrlsmg of Igidroaankypns, coking of

LD fib nd ELD
cosl g BERrdeBtieahephyer TR trab S er rtureifized in Bt prosert
1nver?tidnel§ %&dﬁﬂ 'aﬁbﬂohﬁate Aacti SERSIn YhERASRIbRURDATRESieZRS, e.g., as
by a hyper- or hypo-reaction of thé imune system

lndn@taadrpd)reponemﬂ ardie certrin borlimgeangesfeartions ¢waiged by essiectvel

sract o s abRonpE efinibalicadhed o iR ' 4B Sghons
The Qbﬁ@ﬁ&% SLRNBE ﬂ&%@ﬁ%ﬁg hedd n@%&édﬁ@&ﬁﬁaéd‘ g d&é’s§ of this

ankyl osi ng spondylitis, systemc sclerosis,
invemtidnt dllowes thelsemeszation crﬂalky@ramdtm: bmrb:nnmglstrbdlmsmmﬂmsycatalytic
di seases e » stem c ana | axj a or
reforﬂgﬁ%‘e BEhs penis S\}l%¥eé1§5re§ﬁ§<a§at1<§re faciondp groduce sprsified xylene
[ [ I
son$l B8B83 i SR80 BELHEL b gL process
may sgmdmarmaaromatie hy drocarbods fi ie G nepithenes amrkpamiffmsi in@n,amount up to 30

ncer (e br ai br eas r ost at e, c ki dne
M-‘%?a?l‘?r,abf.‘/ht})? eﬁoaler%ﬂa hY%\tﬁaarh 615“0‘?%?1}“@ w e&n}atwaﬁ@wever to

sl mlg%% ases are growth or
ﬂmuﬁﬁ@?@?@ﬁ%ﬁgtlon&?e ggﬂglsobgérs that lead to

[0012]s s-Adcofdimeta the pricegaiimbopreann ttvention, Be gikyearamati€hydrocarbon
di,seases generally refer tQ change of a tissue.tg a

feed miure igcontasted Witha satalust of g}erﬁfp@@d%p@g dgperibed in liquid phase.
Cont‘%ﬁcgguxﬁ%ﬂﬁ@ Litdct Chad sﬁf}lg %?f%(éd%h%ggt’eﬁ% %Vmg-bed

atrop y, chenn Stro
systeiig rakfividiaed-bedlsysteas leﬁmjls%hlzdﬂ&!bimate&béﬂ SBaRe or ﬂii sbatich-type

injuries can be caused by oxidative stress (e
Oper@% Ehyigwiod flas dangeef art‘ﬁlt@tl leseof yalualle catatystgiand Stthe simpler

operétLg aft% 131%@(1%%8@4 :«Fﬁgﬁc{ P&%r?}gucel on, graft rejection,

d Ilver damage or
[0018)iC osm lthet prsfdmed infindéd, € feéd R@AGRNs pleBEARY by siitab® heating means
infection (e.g., Ionerular injuries aSSOC|ated W th
as knoxyeiniths &t © ﬁhﬁ ﬁé@tqddﬁqctloaﬁ@nm@tnmn@laqasseém bgulel@hgse in the
subs%laﬁélta%sén% i K;'(H‘Ogé’tallﬁ[)d e%racgt, %ecﬁ(‘?rllJ &o ' Q u r | 2 é}&ed]rg:efl o %eds of the

isometigdtiod cafal}htt YEhe kérginenbstantey abseBedef I@@%gén? Riedhy/that M Hee
injury, skin injury, and gastrointestinal tract

hydrpgﬁnuﬁ 9&616/01 tg gy foed milxfurecnd that any dissetwed hysfrogen from prior processing

is su %51\{ ré}bar\%fj?ﬂ ?eﬁé-?c?l Efe%lgs %ﬁ)}gg@h C%@ggbtdol oles/mole, and

possib@oﬂ& d@fb@ta@%ﬁﬁsnﬂ%ﬁlﬁfcﬁﬂhesﬁﬁ ETRA8AbCse8@R My com Cgflse a single
Exanpl es of such a therapeutic agent include a

reac’rgr @W{V\w qranore rsep@atg reactorgwith @ult@lmmnam thergbetsieen to ensure that the
nf | ammt

desifeme e FEBBIEr AT 1R pRpathcAioretor. The reactants

may BB dbihtadted with tﬂ—é\lgatﬂ?ﬁlﬂeali@ﬁpwﬁﬂd dBRm VR QS BRI ﬁ§§7' fé{s?uon to
agent (e.g., cyclosporine A). The term™concurrently

obtainchmiisinserized groduet whehtcontathsiatkiydarematigisampysrin mirdiiowhich differs
C nd d.one nore. ot her thera tic a at oo
from o8 LHecfegs FECre. S (G PP B PrOET e Al BTG NE Jhe i ygerized

of treatnment. In still another aspect, this invention
features a nmethod for enhancé4ng mgration of bone

marr owderived cells to blood. The nethod includes

adm nistering to a subject in need thereof an

ef fective anmount of one or nore pyrinidine compounds
of forrmula (1) shown above. The term "bone
narrom#derlved ceIIs refers to ceIIs orlglnatlng from

p— o o . o

p
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The met hod can further include deprotecting the

conpound of formula (I1) to give a conpound of fornula
W@ kdorpos203 11). I n a subset of conmpounds of forPail/ES2006/022977

(1'11), R is N(R3Rb), in which R and Rb,

i ndependently, is H5 G -C 10 al kyl, C3-C20 cycloalkyl,

C3- C20 heterocycl oal kyl, aryl, or heteroaryl hi

o RGP B0l BE SRRt s Bt bty s

ethylbénzen®fi 4 propbitionselaticg touthetdn thet feedChrixinte. al kyl C3- C20
[0014%0| oal kyl, C3-C20 heterocycl oal kyl, or ary

feﬂ‘rhprpgesp@t mraass featyrey yigh fHeRion®t; eﬁlﬂﬁgp@aﬁ% ahipsgitigally of
o S o AL Ao Sty o iy g

spem(f' kMly of éthjlbeizehe ralating th¥ ambunﬂn the Ebﬂxerlz@f proti&it @cRﬂw)e—a,mount in
which Ris H Cl-Cl0 al ky cl gal kyl
the fesgl xRS apeilyaiogapteyhan 2y Pref?rél?lérl%saﬂ | 5% afdpien less
ﬂmnT,ﬁ compound of formula (1V) can be deprotected to
I've a conmpound of formula (V): (V). Referring to

[0015PT MR afity¥Aromatie feed st prefeblyrontidequilifrimitirtutd o) Cg
can further react with a conpound of the formula Rd to

aromghios centeeiathsuinemenization aaipkysi(iyliguid nhape af syitajplp dgpmerization
- CH2- - C(, 4 Rd o
condigi syt Einps i sibpgatndlebfine 0% 199 1o 500°C, and

prefdiSile HeAd 200° RUDORE. The lb}%és‘ﬂre ﬁis@fmmwmdmceﬁn fhérfbw Mixture in
(VI) can b e deprotected to give a conmpound offornul a
liquid phase; gﬁ(neralyy froxy 3HoleReete SAMBapbseluto s readtey sRpfiongcontains a

s 8 oot a ele g G b LA g o e B

mixthd dranes (Y 1d selmel rwldtﬂa@fefamyrms €oPPROAd to gl ve a
conpound of fornula (V). In the formul a ,

[00161C( OThe 1Ra;tnq:1$ze¢;pr@h@t mrmyinses €YomRotrata ft |J@p|st or@ll@@roma’cm

oS BNGRETbe iHboREAE  re hfome
ison{e;r m#%ﬂuét#éf@l%ﬁl}f ﬁ%@ﬁlx@ré‘\bf Og ﬁrdﬁ%ﬂ@@Hé\qngﬁ cbllit%ntratlon of para-

i've an ester conpound | owed
xylehe/ﬂxaoisyngheg thahehaislféte feehpith ﬂm.glt mtegtlme oﬁetby)lﬂvand Rif:ferably the

cong °t?%§o'esl Rl skt og Wb handhr A iy Rore e Cs

k& g%é’sl relaﬁb@tcﬁt‘l’l@@é&d%xﬁfre fsq,{sﬁhﬂ}aleﬁs\'@hhﬁ )3 wa% Qﬁi often less
eprotected to give a conpound of fornula (IX): (IX).

thanAB wa-%.ur t her exanpl e, when Y is NH, a compound of

further, r t wi th a conpoun
10017y il retlie doghes e U O HG ep B AR g Spgeené]to be
cr1‘c1¥l‘r4j 1S theRndt t %ﬁgn ){?féaﬂg Raidr 116423 Eldended ahd e 11qu1d product
eterocyc r heteroaryl. The conpound of
thenfmﬁmtlcma(e)i)to canoxhaehgm pnd/delrary byproductgand depmche tsbarized

ound, . fol | owed by hydr ol zln t he t ect ed
prodighnoBeE ISiaEFFeceELPIONHAPHIC %ﬂdlec%flenwms bp rspgvered

f I

b Gl i MESRA e

isonfepizatidroo fRCE tohmntigs umaHy Gsoprp casset] mfse]fedn\ra]:jr mc@s)@rltme para-xylene
(XI1), inwhich Ris C ClQaICE ? ycl oal k

isomer, qupiopgiebneryeielizaron. Selﬁcwe adspiriiends s sjred Uppig © Stlline

alun%ﬁggfﬁ&@% a%;o@ﬂ{rg%'@s %;{)J[ h?ﬁﬁgf&eﬁr%ﬂ{s%ﬁ% ta%aﬁ a%wﬁsq fhe

rring to tornu

pref&ﬁ?&fhd?otp@mﬁ%co&zb@ roceRe urdesdrived innforexahdple, €2813,626,020;
reduced to give a conpound of fornmula (X V): (XIV) The
conpound of formula (XIV) can further react with a
compound of the formula R NH2 to give an imne
conmpound, followed by reducinyg the imne conpound to
give a conpound of formula (XV): (XV), in which Ris
Cl-C10 al kyl, C3- C2ocycl oal kyl, Cs-C20
het er ocycl oal kyl, aryl, or heteroaryl. The conpound of
formula (XV) can be deprotected to give a conpound of
formula (XVI1):
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In a further aspect, the invention features a chem ca
synthetic nmethod that includes reacting a conpound of
wo b@7haenoul a with a R6 conpound of the fornul aP€DUSI0€022977
a conpound of formula (XVI1):(XVI1). In formula
(XVIl), each of RlL and R2, independently, is H G -G
0 al kyl, C3-C20 cycl oal kyl, C3-C20 heterocycl oal kyl
I r
US 3%6?8 107?@%(%@[,_?59361)@ %ﬁﬁ%%zﬁz% £A g@g(ﬁdq)ogas%z ingorporated
hereiarby mefeppmot thetdtog group; in mhlch each of R and Rb,

'ndependently IS Q C20 cycl oal ky
(0018} CAnpsbvariagsns dut %uorocsmg st Péheo%ﬁlf;ﬂﬂve SPHV%%@F@L R
e DSR2, e 8y i R0 DMaRorbiidy o gapso
molekulat sieve hamiguajﬁarmvotmtoﬂfgmtdmﬂc ovapesiin afd fte umnha(ylene

(XX),, followed by reacting the pr ect ed, caonpo
isomerifAHan al ixracesshia Hermmay kp aerttsdde ?11%0%@?9|p50<ﬂnt qﬂher without
or af#e? ol ?&Wf&é&graﬁgn fsf%gm énsgliﬂgt%&gitbég% I"l;]}{geWH)ﬂdﬂatmh%g t]%? present
inventon-with seléctiXe ethgibenbrid conyerkion V)Jm gieldROpriogudt, hatihe@L0

al kyl , Cs-C20 cycl oal kyl, C3-C2 heterocycl oal kyl,
supereayilibripey congept lon@fpwarxy eOReferring to formul a

A e A e

subst R sio fzedlh@ ufildFedih shd mstglht\/lﬁvéillfhoﬁ pheferablyrhiag feimyl2)
hydr ol zi ng the ester conpound to give an acid
(expiedyeg o Frams ah ol ayatige pf otides) phiplioRe aci d conpound to

give a corrpound of ] 1- C10 al kyl,

C3- C20 cycl oal kyl , @/@'éﬁ%e% ggléy‘%‘?%(a% kyl, aryl, or
wherdBi MIri9 aff I¢hst oBd Batid dfS/aleat®n, Wiis agltinl zﬁhfd/ortahhﬁmum y is at least 5,

i nvention enconpasses a pharnaceutlcal conposi t i on

prefarghly atcleast 42 randamis drome 8 ¢ ¢@ Thewaelite prefatablydips an gheaydtiffraction

chario s Lo 2-gHGS A DD REZSRER SRR 2eR 12

ZSMEZITRAY ZSM-QSS\thh bsn1-3beNe dhatkteticed HEMED %qulaﬂy preferred.
t hensel ves, as wel|l as their salts, pr odr ugs,

“Pentasily istacterm peckigpsleseritts) acclasa of shape-selsetivazentiies. Tl@anovfé class of

s QT BRSO PSR S RS S DA

of atagHsON3. SuifablédRsEihtfink € theeabitiemay BElTRRd i WIS A1 50,282,
nitrate, phosphate, citrate, nethanesulfonate,

US 41630180 §t4a27e8,,5€§c ell af whichareineorportsd kerein byaefereace, The

seo g GBS B B LR AP Bror FE L e R0 Eombination
of gdVRiMeAImusf bh@RiIRBA a@nﬁegﬁé bMBhY cohRhg %ﬁlpl%s‘éé Rs b®1Dratios of
car boxyl ate) on a pyrim di ne compound. Suitab

SiOy&t) Opsnayehgefoscill: Litn 4@h]. Tyb@tpa@snr@dmalhmn-suhg:tte‘@d pemtasil
2eoliSlis a1 D RIS T e By AT B HEDE B0 110grH% of
the ZeH5th L&H&etﬂﬂ%ﬁabgaﬁahgmg%ﬁw 0% FHed SAbM p?éf%fa%ﬁa& least 1 wt-%.

at ons. anpl es of prodrugs I nclude esters and ot her
The gﬁhummubstﬁuﬁsd peytasit eaitainkye belprepet by esystallization figmoa reaction
..admnistration to a subject,_ are capable oV,
mlxtawowmﬁ%g.arﬁl A0 kot Gy dapurcs of aDF Hf st an
opi FAIPAF S ICTE IR U0, REL I@Ve@!%%‘venk%ei@%%ﬁ%&é fosis
withjnhthe omrapetencealfloye akitled irnthe artsaot agattzulan plapdeation testhod is not
et hanol , isopropanol, ethyl acetate, acetic acid, and
et hanol am ne. Also within the scope of this invention
is a conposition containing one or nore of the
pyri m di ne conpounds descri bgd above for use in
treating an above-descri bed di sease, and the use of
such a conposition for the manufacture of a nedi canent
for the just-nentioned treatnent. The details of one or
nore enbodi ments of the invention are set forth in the
descrl ption bel OW. O:her features Obj ects, and

T . Y a1 e r

T
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Compound 16 Conpound 17Conpound 28 Conpound 29

Conpound 30 Conpound 33 Conpound 35SELECTI VE AROVATI CS
WO S0MB6RRTATI ON PROCESS BACKGROUND COF THE | NVENTUIZNS2006/022977

[0001] This invention relates to catal ytic hydrocarbon

conversion, and nore specifically to aromatics

i sonerization. The xylene isoners are inportant

critidahtoah8Bitaat Bvewdior: Thé pRdertédiRoRREorPohet oFR prestnt Sdtalyst,
in chem cal syntheses. Para-xylene is a feedstock for

galligrarsapsiitwigd Z8Mrdica ML istrefosted seberin as ia-Maduf act ur e of

t het i (] d
00, T b s S S v 5 g ! Ben
formﬂ@&ijoﬂlfa@a‘l ﬁ@ﬁi@les eTko propéiien ¥¥ Jzé%‘ﬁ@e inghé 8RMS5ARKy fRke from 1
ht hal i ¢ anhydri de production. [0002] The proportions
to 9g1wt% |aad ds oﬁemwé e Wovalnmead pnembdmzﬂ tyt $Q:wtéf6 ,Oharfenpimter

prin SRR SRGEEREhekh. FRrSh TR gt reenedand
the bEfRPEHoRE] BS beﬂa@@ Zaaﬁkﬁp%é &ippb hihk 'a%iﬂ'fﬁcet ReEP25 %6 800 m2/g.

or to convert. Para-xylene in partrcular is a nmajo
Suitablechihdeximaterials mwdatthosmwlhchlmwﬁdﬂayht@n@w h@endfsmh m:lhydwnarbon

%o of a typical -aro
con Bl Seb Herd) G O Botopie B1des oo prconta
titanff éR6MBH ZB¥ o‘kﬁi@ohﬁgﬁ&w?( WRRCHrR0 %Ea—ﬁﬁl&ﬁﬁ@ 'MicaSHEgheS, chromia-
adsorption for para-xylene trecovery,
alumirgp alemiinabonm silvayirebuia grhosptoires-adnminag en (2} gerarhics,ywreelain,

esi.red iso onEeri za n._converts a
b 5L i GTismas. SHiPB CoP EnEesa A oot ariudiaghase s
S A et AL pef Py B8 i reaed. fo
exampéd, attgqsﬂgltemiaiy,plnaucmams bartle fidkels edeh dlaohnditsel@iht,atd.; (4)
| ene .j sonerj zat.ion, and these usually are
crystallipe zeqlitic; %@osixc%tﬁ% SRS ur%lfy ?ﬁcggggsqrﬁéjnthetwally prepared such
hyipe n SOg R
s F&E%J’nyl be%@ngﬂlﬁg not %%@%ﬁgﬁlgéﬁg %lllt?(yi ene;Tg ,laugul’ 0
hydrogenrfornmat inya fosmowmlnive hasiskei lex¢Haﬁg¢d5®i’tH Itrlemltcatidihsl,l (8)tspinels such as
eca sep tion fromthe xylenes b
Mg%@ﬁ%éz@t AN G?A%)sq@?&ﬁ pther like qp@tgpuestwgmg/@e fgymula
I
MO %M(#% %flrulﬁﬁgg i< 191; %%g%éﬂel alvd eﬂ?@(&szg gﬁ‘n% ﬁ)?ﬁ%ln%? Aty Qﬁm%f%rlals from
one a nm@abf dgse priokps.um m xture. An al ternative approach is
to react the ethyl benzene to forma xylene mxture via
[002}l5ny ¥ @F@ﬁl%lu@m ey BRgPdatly pesisrrslo hhisanasxiina porgposite of
two R RIRR Dy otk Dufit Bl BiolS Sneblibad By 9§ 2602 and 4105,
respeCavely ySah&blEQiMrﬁinlalﬂierrﬁm& a@uh@sryaame &hﬁiﬁﬂ@ IBRFEIE gamma-, eta-,

romnent in these approaches to xylene isonerization
and tﬁ‘?faT: Méthrﬂtmfi"@ﬁ/e@e@}i@@@ oy the gmt m@&nteéak h%srefened that the

mack TR 00 Ao AP 19, 0 SOLFRE AR 8RR ety

cons’@duthﬁfm i1ltoCEY Qt-%lbﬁﬂhy %iatr1#$’r&°e§5c§pl%75?cal ﬁﬁﬁo@ﬁﬁ:s ¥y iRARatrix
i somerization and eth é benzeneconversion with a

1nclu@gglgmgmem§ @]q]ﬂcélenslﬁgo % 0.8 g/gc ag} swriage aggalcharacteti®ics such that
or_the.isome

th afnd o ilnio e A0l BurS o O et RE B B €1 h GO and the

surfafd @bh RUIB@I300 MRl , gal | i um substitut ed pent aS| I
zeolite and zirconia-alumna matrix. US 4,962, 258

[0022]; scPosperatignof ﬁtﬁemstrrkonatema;} Ay txzaierbrmai incanyesuitable manner
a |l.ene or.a of et hy| benzepe
knovUB it A B GOy Praed BFOY ] PERGING hp Shpehia-alumina marix is

nnlecular sieves as an |nprovenent over

alum nosilicate zeolites ZSM5, ZSM 12, and ZSM 21. US
6,872,866 discloses a |liquid-phase process using two
catal ysts conprising beta zeolite and low Si/A 2 MI'W
for the isonmerization of xylenes and ethyl benzene.
[0005] In contrast to the known art for isonerizing
xylenes mnth effectlve conver3|on of ethylbenzene t he

r . .4

oy - o
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hydrocarbons to obtain inproved yields of desired
xyl ene isonmers with high retention of ethyl benzene and
w@oemcoos2oant preservation of C cyclics. [0007]Pdies2006/022977
invention is a process for the isonerization of a
non-equi l i brium al kyl aromatic feed m xture conpri sing
a substantial content of one or nore ethylaromatic
behebéfcdfo%aﬂpi%%ﬁlaafhéa%{a@fst {HaBe 6t s%ﬁéhé? petfefRandd Widalitlized for
phase with an isomerization catalyst conprising
the cgm¢dm10unmﬁh&xkb¢&tbrbtsdﬂn@ mtefsnrctd etbbd invohes icngelatian of zirconia and

subst ant | al sence of tinu
alorsaf AR QOB T G e e QGG 2o Bhefst sep
in thd }55&?%&& hRutialdlvey 'thé ?&Hﬁﬁbﬁ 8HaPA10 e hykRE3RL.I Ay @ cltique

ht gher concentration of | east one al kyl aromatic

knovizrstmrthe atimay bz mﬂmetcsproparothetahlgnmalhyﬂmsohhowever a preferred
hydr ocar bons of . no. nore than 7% e.non [
Inyalfhsureeing slpTYE e By sﬁrqgréc S8 i dalrbstinted

pentissl?esptte gfmﬁ%ﬁ&&?ﬁ%@ﬂﬁnﬁ% Bosl Wfoﬁﬁ%‘%ﬁo(‘geneous mixture. To the

rocar and the isoneriZation catal yst may
alumtmngal hﬁdazei)lﬁamﬁﬂhreze addetlalvanconig soh orsubsiplen zirednium oxychloride,

absence of g plati grQ a The i sonerization
and {gtheitreulta oIk jiadged T@Elsrge HiscogRtl SEPGH of at

S @UEihEe SR (U BTN Mooyl

zircofa soHEzeb ¢ €A HALE] is Thempartene (leteftre] any combination sequence
al kylaromati ¢ feed m xture to _aronmatics iSo izatio

of the m@f 188 sheﬁ%@mdﬂ%ihe caﬁaﬁy o hrmsit weal%g?)@sﬁge%@rdn the

comp8e AR By (BRI c sy LS e,

powdasiurnailésotabkats, teed boed didlizet o omy desirtd size.tla agipefairad aﬂnbodlment,
| east one npre val uabl e al kyl afomatic i somer gg an

the rpsibiapt mixdgre ps Best shaped Huthe G o asmps g then &
[002?1/" bSt&gﬁ% ?fcalc&'fglfﬁtsm?gb g}p %ﬁniﬂ{e ggﬁ?ﬁrgd 8§7 W%@%IP%M oil drop method.

dr oc ons contai nin one’ e
Prephra€ion ofithel peéfetred efés%fenatalljl anslves Bﬁltmﬁlotlfhyé droppmg a mixture of
al kyl aromatic h ocar bons is C2H5. Suitable

molesylp sigEpitzircopiat unéé@l Ancgallies aenbinge ay oil hathgerintaingd at
elev%fx? P%Hoee ?R\Lﬁtes VAlttQ‘ﬁéi ve efam)ﬁ gl él@:ﬁlda%?g} élﬂ& I;)idrosol may be

hzene
effecﬁéchﬁ(shné Dl Wen@sp nidﬂhdHSUihB |nt&lﬁt7d&ﬁ%&lhr@ tBis hlylb(td@@ fi#h&s combining a
trlethylbenzenes met hyl pr opyl benzenes,
gelheg Bgens MG the erizereand then disprreipy e asdisatcombiaednnittiedsto an oil
bath! 05 gvﬁegix}/lg gaesasle n{l??,? AEd {o e%\}a?&l tgltn ﬂ}?& Sudh ltﬁattj Eglaﬂgﬂ Securs with

ure conpri si n
the oM dAEITABRG0id8] ParBlEs. IThd! ganing aBérRb eak ﬁﬁywmkecpmtmrprocess are
of the present invention. nonequi |l i brium' is nmeant
hexanteslylete tetsaaminegedyr- mixgwmas 1:h@re|0§6lﬂ°@rgeﬂmgmgesfé meleqsq agumonia at

tration that. differs sybst from

the R PHAREEY L Pk PEFPIEN D oot SBHeS Blb Ay frgpgl spheres.
The SfsHéads ae tﬂ%ﬁ cORmRANIy B dratoh Foret tHE il bathinRPpiesllPdbjected to

renmoval of para-, ortho- and/or neta-xylene froma
specificagingreatmentsiic oitiand an emptonisicaledlitionrte Gerhen imprmve their physical
aromat i cs-production or aromati csconversi on processes.
HE§¥d nmixture generally has an ortho-xyl ene cont ent
[002'n£ thﬁmﬁﬁﬁr éﬁﬁhﬁl@tsﬁaﬂe%lgﬁh ¢ @htal}st Qorposhé 15%4n &trudate, The well-known

ta-xylene content” in e appr oxi rrate range of 20 to
extr@&bonnetitod maitiallyp arvalvey hexieg of tiieandledulart dm/eamh optiomatle the binder

range of 0 to 30 wt-% w {h a substant cont ent. of,
and gy 2 4200/1B forR) # HOgRFIEALS %wg @ﬁtthlﬁlf pestsavipg, the correct

be used advant ageously for the isonerization of an

et hyl benzene-free m xture of.gxyl enes, the feed m xture

thus generally will have a substantial content of

et hyl benzene. The term "substantial content" generally

relates to an et hyl benzene content of at least from1

to 60 wt-% and nore usually of from5 to 35 w-%

O‘ten t he et hyI benzene content is at 10 vvt % or nore,

. oy AP N7 F I~/ AaA AT

char
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ensure pure products from downstream recovery
processes. [0012] According to the process of the
wEe@3mo203 nvent i on, an al kyl aromati ¢ hydr ocar bpaT/i/8md6/022977

m xture is contacted with a catalyst of the type

herei nafter described in liquid phase. Contacting may

be effected using the catal yst systemin a fixed-bed
moisBiitS E&tentdo B T8k 188 Forsatibe BT exdruldhish %&%cé}ﬁ&blé VbW to

slurry system or ebullated-bed systemor in
w1thsjatdcd1retcygﬂc1o¢emaﬁxtmdabllntyvs é&tﬁmﬁncdwﬁomamwlyei‘s of the moisture

attrjtion loss of val uabl e catal ysts dof . th .
cont}t e gt R b pnolhins compiGR it e o w20 fo Seardhdeine
prefeféd! PiB dc[u%ﬂlﬁheh '%xfrﬁ'@edﬁfn%ﬁgﬁ hAf pIBRAE Wuthtﬂi‘&’ltlﬁfe%les and the

m xture 1S preheated by surtabl e heating neanhs as
spaghettinshaped eixiredate is ¢ub ta fremgediaesdn reacddnon vsu‘smpeinnques avell known

in gt 5 AR geAe Phiofben eBibiie LBt IoROBE arP e PR ited o
cylinB&d, QbvéiRdp d%%)isaglﬁ (e:u‘é& %ﬁ'ﬁjﬂ.&%@ﬁl'aﬁﬂ a%ﬁllebfﬁzﬁk%-wﬁbﬁ £ rPc is also

subst ant1 al hydr ogen” “‘neans that™ no
withinythie m@pn of thimthventidrothbitke Exadates niayrte fartbert sihapechn)any desired

d|s oIv rogen from prior ocessing is
forme 58 @aﬁr %y gy m@g@n?%ﬁwg o hems Mgt art.
(0028 ® 2 H50eably, F5rellle orfbsEUES! i Rafhod 3 aRBRH Plotat¥Rly low
tempseatire ofi S08yo 2@ORAY arﬁlSubJesﬂedgd e caleiaati@r proteduwdatd tempeture of

.Separate reactor wi th suitable neans therebetween to
450 éﬁ?ﬁ@&feoﬁatpe{lﬁg gelstpr%QJIh?Ué%rreri zation tenperature is

t . y ..
002§, 8RR ofaR0S ARG RRRALRRTARS 1 Eid e o

steaniipg/a@iay-he eifwwalt fny stage sfabké adolitd @autmhasth? S’Qﬁmﬁﬁg ahiditlons comprise
an isonerized gr oduct which contajins al kyl aromati c

a wafe goReeBiratipnepty m bOQ/\I(‘ﬁ’lc/h prpspesrof franp mh00HRe tof MRe anded

Bk 0P SEURE, REQRSARS BB BEATAD S

650°@In@51600°l(12 neste pfdfaﬁblyrﬂt lelaan75mctdma dpeieghllyi pihy b€ AT5EQ or higher. In
et hyl benzene 1 n a proportl on relating to that in the

SO GASES, RuNRetFEres PO GLAT torw bros gae rrf@ivcb@@g@l%@dt Gbeseamnigy should

be ca ﬁ—ﬁ%@%'fgpa ﬁério%{ AN ?era% o h%ﬁf afd Ser‘T’(P t8 a%lh%ups are preferred.

enze S0P gRd Periods ol @ process
Alte@@lﬂ\\&y &t Mhd@ftl(ﬁlttbyhéiit@dfmhg Cthe 8YEpGe Ghdyl erlvhshe® fvith one or more
et hyl benzene, relating the anpunt in the isonerized
ofa fiﬂl‘ﬁtﬂmf aprgneBMgHEHAaL 2 Minerd ecitleansl/on wateh: & he veashisg adyybe effected

th 7% f er abl 5% of t
ot an) §e9® pfis et Bt BB A PR A, b BJea.
[0027r ef gf 3hl ﬂéatﬁre%ﬁh@ﬁ#bhﬁdh&h&tﬁhé"bdt&l%ﬁs 8te 6f A SR Inteal

contacts the isonerization catalyst in |iquid phase at
commmﬁma phdpartonterly fige oba cotiydlatinomsgrogpatetalondi ti ons

set e ure rangin from 100, t 00C, and
002} oF el B tbb st Rflsnton FRLcoteinaplbgey cofbonent,
comﬁi’sﬁﬁg éiﬂf‘ef‘ Hu&ﬁné’@hﬂhﬁb rbrbllﬂfhefo? eSHiRd Xt MQurkS ittt With chlorine
phase, generally from5 kPa to 5 MPa absolute. The

being plaﬁamd Beefdraloly, oowndvat, nﬂse talt$1ya°t coutain nowadtiedielogen other than that
vi de a UId hourly space velocity
asso%%‘ﬁ“yéﬁlé?tcg{ag’sfh‘émﬁé@& m xture of from0.5 to 50 hr
an r # r

(0029) 2o RSP pOtit i i M emporf A IR L (P IBI26%€ fora
periodl dfftoat @ntat 24 of moresoutrdatd, iisually glainddnaa téperature of from 400° to

L8quilibriu oncentratio i soneri zation conditigns.
650°¢Ha an%@@?lp%%erepﬁ%we&wqﬁ%f?@?a%i {0 18 haups until the etallis

aromati cs having a concentration of paraxylene that is

hi gher than that of the feedowith high retention of

et hyl benzene. Preferably the concentration of

para-xylene is at least 22 w-% and often is 23 w-%

or nore. The Cgaronmatic ring loss relative to the feed

m xture is usually less than 3 wt-% and often | ess

than 2 vvt % [0017] The speC|f| c further proceSS| ng of

L._
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nol ecul ar sieve having a narrow ratio of franmework
magnesium and its use in xylene isonerization. This
wEe@ceeRIfNg step may be applied to the i sonerie€dUs2006/022977
product either without or after one or nore of the
separation steps described above. The conbination of
the present invention with sel ective ethyl benzene
compPEUNME hies &t afdfbnyeREHsidsRhGSHChH thawtils fém. If desire tl(q)e tional
superequi l i brium concentration of para-xyl ene. %‘1
halogervecomoamytsnasube@musted beinshdingssladogsi drthabgenventtinbrg compound
S raf es.a gal l i unsubstituted pentasil zeolite
in GETAMOSRPS t he i nstant invention preferably has a
r
[oosbp mathe meaw%}g%%mgeg aﬁ&?ﬁr@&n&ﬁ omsl 8l \Akage:‘%é}%lﬁﬂegﬁﬁ)
embb@m@nts @tﬁ ehedat/q:rtmnoand/ehoehlamt be Wnsuugd\td liminthnsbope of the 1nvent10n

| east 5, fera at |lea
as s Kt Rt oS There ol bpiE: Gher wispys WaBindRe seinngt the
mveﬂ'ﬂl&i‘ hAhbsOBr GRRLALEN !iéﬂlle%rt%ll%%gﬁ%! zeolites, which
i ncludes ZSM 5, ZSM 8 ZSM 12, ZSM 23, and
ZSM 35, with ZSM5, often characterized as MFl, being
particularly preferred. ERMBEEI" is a termused to
descri be a class of shape-selective zeolites. This

[ k h,
100380 ¥ BeB T G PR iR wstpripres ERF b e R Berbines of

USJ@S?‘@IOK tigasttoall Rum-SttstiRiRd C
pent asi | qﬂan)} gaound [ r? 1US d?eﬁ%ﬁ 225(%% %%ﬁﬁg%%%b%f flffraction
P aﬂwmwlmtmglas GBMFEMZISM*S Wmlm@am'ddny afslingposititesbier, Bindox

ref erence. i.te framework contain only
Fis-4) 4 1 AR SR EERRE b BB BRI fraPea e e
bronfifle. Gk heidht ratd ot ﬂ%ﬁ] to Qﬁﬁplﬂelw&éo@ 99 %@&%ﬁ%@htuﬁ%ﬁ%ﬂa& was

content, expressed l'e ratios
addeddmthe stlicarand (Demplatc mﬁﬁlr& in élﬂmnquetcegwedz wt-% gallium based on the

. bst t | lite ha ZSM 5
BT T T
The &é@)hﬂeooﬁ’éﬁme/& ®hs %lﬁleﬁeﬁiéér%@ and @i B Iﬁ{)ﬁ E%Qil mtlfjﬂed pentasil

from0.5 to 5 wt-9% and nost preferably “at ast
zeolipgt ({%MFh)ecogEdlmmg apgokBndttly Bed-Yeatlam.l zeolite may be

epared b stal.lizatjon froma reaction m xture
0038,7P 24 Sorsigh gt Beepitexbairiogd aboSovRt B e aefcuming hydrosol,

oS S s A8 T e

ﬁmshrfd ey st el it S0ivitionTo kids axmetwencrlded he}smbxhlaﬂl in

h{;}( art and a, particul ar_ pr epar ation neth
oxXyCHigride 5ol eetaipie AR xHEwiak 20 W %rdOzn suchﬁbatﬁheﬁmshecbzeohte

)
s SSRARRCL okl b G0l 5849} 150, e, s solion o
hexahfeﬂgldne’&&aﬁmd\ﬂs added 293 gditisg Egenmhezlﬁﬁﬂ iRy WLdispdhded as

s conposjted with a binder for convenient fornmation
droplsts ipterasy %;gbatlg) ara teg}pggaturewé Pr6pbhe dreplets remaiiedtie therpil bath until

e RSy pAa B ASBLLAILA R B8 Mt BT S i

an aquedis sollgfonRbhtadiing 0.y whed élﬁmbhﬁ Phé SiHer &R0 BAtair dried at 110°C
Refract orﬁ I nor.gani ¢ oxi de binders are preferred and

for I2rhougs anddhensepdeiner] iverinatgdewperatuaieh 6HRIC eAfsanppl@mauon the

com384 8 Ry 0 B EREIAR BT B S0t 1

No platiadintdr 8GR WadRRIBd USEE chidlyIyHhiRE a8 ABsi Qd'té’&Cﬁtag@t A
catal ysts such as: (1) refractory inorganic oxides

such as alumnas, zirconia, titania, chroma, zinc
oxi de, nmagnesia, thoria, boria, silica-alum na,
silica-magnesi a, chrom aal ungna, al um na-bori a,
silica-zirconia, phosphorus-alumna, etc.; (2)

ceram cs, porcelain, bauxite; (3) silicas or silica
gel, silicon carbide, clays and silicates including
those synthetically prepared and naturally occurring,
mhlch may or may not be aC|d treated for exanple

. . a o o e s oy s T
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i ncl ude an apparent bulk density of 0.3 to 0.8 g/cc
and surface area characteristics such that the average
w@enog/oei2ehet er is 20 to 300 angstrons, the porBCTUB200€022977
is 0.1 to 1 cc/g, and the surface area is 100 to 500 m
/g. [0022] Preparation of the matrix material may be
perfornmed in any suitable manner known to the art. A
particularly preferred npikiqdpof 1pr eparing the
zirconia-alumna matrix isbelieved to result in a
finished catal yst that exhibits superior performance
[0033hen Catalystzbwas prepaied in thesems ineannef asHyatalystad eoxaept thdtitle content

of i 1S G TR SR A ar o w th the

gal lium substituted pentasil zeolite. The first step
in the preparation nethoggxpammalmgs the formati on of an
al um na hydrosol. Any technique known to the art nay
be utilized to prepare the al um na hydrosol, however,

[0034] pr Gasaly et mies hespaied o heseme gzanmpingg Gatalirstnwraxgentahat the content
1.t h . hydr ric. acid.. Jhe,gallium substituted
of gd W?é%ﬁ?‘3%@??%%ﬁ¥%“?%éﬁsgﬁ%éd to the al um na hydroso
to forma honpbgeneous mixture. To the alum na sol and
zeolite mxture i s addedE@AKPIMIV a sol, for exanple,

zi rconi um oxychloride, and to the resultant m xture is

added_a suitable gelling agent, such as,
[0035% x arfeatalystd) stas Prapaseddn thersams mamergsddatelysh A+ xeepirthadithe content

of el etidle} Aol il By gpb, zireonia sol, zeol ite,
and gelTing agent 1s uninmpoftant. Therefore, any
conbi nati on sequence of the ingredients should produce
the catal yst of the instBRAMPIMEWM i on. Once gel |l ed
the conposite may be forned into any desired shape

such as spheres, qills cakes, extrudates, powders, )
[0038F on fratalystA Biag eealuated for gyleng isomesigatiqnangd sihyddenzeng retention

i 50 B0 S Pl SR AR
folloyeihg eshroxide3donfpsitvarihedl%cat al yst suitably is

manuf actured by the well-known oil drop nethod.
Preparation of thdoBiBeerred spherbgd generally

i nvol ves conti nuo lﬁ&nﬂ&%ﬁﬁh@& a n%?ture of nol ecul ar
sieve, zirconia-al®dmna sol, and gelling agent into an

oi I bat h mai nt ai n@thydbergbmyat ed t ¢gper at ur es.
Alternatively, gelation of an alumna sol or silica
hydrosol may be efPp&ctdercusi ng t he08il - drop net hod.
ghe met hod of gel '%g?%ﬂhglnixturgsgnvolves.conbining
gelling agent wi € m xture and then dispersing
the resul tant compriRdkyi@net ure i nppaan oil bath or
tower which has been heated to el evated tenperatures
such that gelation occurs with the formation of
spheroidal particles. The gelling agents that may be
used in this process aréaﬁgkﬁﬂﬁ¥ﬁ§lene t et raam ne,
urea or mxtures thereof. The gelling agents rel ease
: [
00391 ph U5 NS oSS L Y o0 B 004 comactd e
Catalyseatspiressase @fr3es Mierinclenliquid phissk yA waride it pretetd conditioas (WHSV =
.0l bath and typically subjected to specific aging
weigh BT esPRge YOG ahth oA kAR EmarnaseAsHtsR araushown below for
Cataldf her inprove their physical characteristics. [0024]
other suitable shape for the catal yst conposite is
an extrudate. The well-known extrusion nethod
initially involves mxing of the nolecular sieve with
optionally the binder and a suitable peptizing agent
to forma honogeneous dough.pr. thick paste having the
correctnoi sture content to allow for the formation of
extrudates with acceptable integrity to wthstand
direct calcination. Extrudability is determ ned from
an anal ysis of the noisture content of the dough, wth
a noi sture content in the range of from30 to 50 w-%

Y " - . o
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sonme cases, tenperatures of 800 to 850C or nore may be
enpl oyed. The steam ng should be carried out for a
weeso7oes2ed at | east one hour, and periods of 6PCDU&R06/022977

hours are preferred. Alternatively or in addition to
the steam ng, the conposite nmay be washed with one or
nore of a solution of ammoniumnitrate, a mnera
aciTempgthRrcorat er . Theggashizgg maysdee ef ggted at any
taﬁﬁ of the preparation, and two or nore stages of

' y be enployed3[0024%F 1t 83 a fEwbure of the
invention that the catalyst is free of an added netal
conprylend/xylans, paft i cuRagly B2de of23s%6 cos2i.9

pl ati numgro nmetal. [0028] The catalysts of the
pré@&ﬁ?gpﬁﬁéwgﬁbn may cohtai 4 hal 8den c8&fponent,

Lehgsi&l bher fluord fe, of?orl ngs brogine or

o 'ne or mxtures thereof, h chlorlne bei ng
preferred. Preferably, homever the catal yst contains
no added hal ogen ot her than that associ ated with ot her

[0038ht allyait theo thepdegitisg 1s§0R 9] mbhe&s defineti ps t‘(lce(@gmé;ﬂldaehsS and

drled at .a er at re of from100 to
LIPS wcprséu@ 5 e nepithenes W%P@aﬂwpsfe 10 'S mmlﬁyrepresents
matéglﬁlr ﬁl'g?ﬁrf% Stgibg r%IerEI?%S rt@%llg{ﬂl?%gﬁnt flﬁ ?ﬁ%r%g%u%g’ c&ﬁ%gh%%h%ﬁculatlon is
expelnswe hnd hbwemaluht cfyphogilodsisprefered. Biliydbaoanesdngersion, 2 to 4.5%,
bstan |aII to, tg oxide form If desired, the

as P?Bﬁ%‘“ﬁ&@ ﬁﬁﬁﬁ%nt may be adjusted by
i ncl udi ng a hal ogen or hal ogen-cont ai ni ng conpound in
the air atnosphere. [0030] The foll ow ng exanples are
presented only to illustrate certain specific
enbodi nents of the invention, and should not be
construed to limt the scope of the invention as set
forth in the clains. There are many possi bl e ot her
variations within the spirit of the invention, as
those of ordinary skill in the art will recognize.
EXAMPLE | [0031] A catalyst of the invention was
prepared in accordance with the teachi ngs of US
4,957,891. A quantity of galliumsubstituted pentasi
zeolite having an X-ray diffraction pattern equival ent
to that of MFI/ZSM 5 was prepared by adding a silica
source, Ludox HS-40, to an aqueous sol ution contai ni ng
an organic tenplate, tetrapropyl ammoni um brom de. The
wei ght ratio of silica to tenplate was 4.9: 1. A
sol ution of sodiumgallate was added to the silica and
tenplate m xture in an anount to give 2 wt-%gallium
based on the finished zeolite. The resultant m xture
was autocl aved at 125C for approximately 72 hours. The
zeolite obtained was washed, filtered and dried to
yield a galliumsubstituted pentasil zeolite (Ga-Ml)
contai ning approximately 3 w-%gallium [0032] A
portion of the zeolite described above was m xed with
al um na hydrosol, prepared by digesting netallic
alum numin hydrochloric acid, to yield a zeolite
content in the finished catalyst equal to 50 wt-% To
this m xture was added enough zirconi um oxychl ori de
sol, containing approximately 20 w-% Zrq 2, such that
the finished zeolite zirconia-alum na conposite
cont ai ned approximately 5 w-%Zrg 2 Finally, a
sol uti on of hexanet hyl enetetram ne was added as a
gelling agent. The final m xture was di spersed as
droplets into an oil bath at a tenperature of 95C. The
droplets remained in the oiljghath until they forned
hydr ogel spheres. The spheres were renoved fromthe
oil bath and washed wi th an aqueous sol ution
containing 0.5 w-% ammoni a. The spheres were then air
dried at 110C for 12 hours and then calcined in air at
a tenperature of 650C. After calcination, the

o a I Y L T ~ r~n7 LIIIf\lIII'\I'\__I..L!_._ o, N~
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[0036] Catalyst A was eval uated for xyl ene

i sonerization and ethyl -benzene retention using a
w@Rdoaobant fl ow reactor processing a non- equPCT/b810061022977

C aromatic feed having the follow ng approxi mate

conposition in wt-% Toluene 1.2 C Non-aromatics 6.3

Et hyl benzene 13.9 Para-xylene 0.8 Meta-xylene 55.6
CLAPMJi0- xyl ene 22.2 EXAMPLE VI [0037] Pilot-plant test

conditions and results are as foll ows. The above feed

contacted the Catalyst at a pressure of 3.5 MPa in the

| i duiA ppivasefor therisomyerizatioppbe B@%e@mhwnmm(aﬂsllz(r\ﬁﬁﬁktc feed mixture

contELATA UL, SRAES HELOS LX) S Lhe, BSUANS by comacing e

feed@h&ﬁﬁ@ 50 l‘"i’(ﬁdi& %h%@ v%ﬁpa@ﬁ&né%u%ﬁ Qat%yco rlslilig 2 %llﬁmﬁsubstltuted

0 p-xyl ene/ xyl enes, -% 2 2376
pentaSIk@Ollmd hayinghthe antBtantial &semCG OESpIadmumngulm melél at 2
4.5 2. 003 te that the ring l.oss"™ i.s in
isonigpatiichoniish 4 e Rbstaniel s O B esh b St gaendiged
dRERY kiR 3REIRGAES o PR TeRE Lot gronfhtic G&er
Pro 100" %ﬁi\mi gLa rlggefresents mat %ﬁiae Eﬁs to 1be with a
conwersioudithe dthytarametihiydrocuirtons of kess tan 7éé.i cs conpl ex.
Such ¢ircul ati i s_expensive and._ a | ow 0
ri 29 0pess B? elpisi A gferat Hgﬂn&gﬁlfléﬁ%ol%Hggagé?%eﬂzzﬂ?lacatalyst is
MF4- 5% as well as rlng | oss was low in all
cases. CLAIMS: 1. A process for the isonerization of a
nofi- ethe prodass ofiChditnyl whaniattheisbmedzationtoatagy st funfiter somprises a
a.supstantial content of one or nore ethylaromatic
Zircqpash F%@ﬁ?{”‘by contacting the feed mixture in liquid
phas Ri ' )
Garh | L e f SRR AR R e Ak plic FAARR AR £,
alkybwdrastanfcedinietinese teeetipflaramptiahy drocarbowisetivdbalzengbnd the
sonerization conditions in the substantial absence of
alky Yifesomer s BrRisHedirGoneri zed product conprising a
hi gh t 0
s e RS oE R S fine g bERShn AR EoR @i i fons comprise a
tempeyatmead fionn $005 tol 5083C. tdmBssdféd of FronT B0 RPHwES MPaf andladidhid hourly
1 wherein the entasliT zeolite of the isonerization
SPaC@HFIQP%PfﬁQm e process of Claim 1 wherein the
is e
2i rgggf;]ﬂeyg{:e%g of @ltaﬂlll ﬁ%he@éﬁa{ 'ﬁgﬁg ocescgo%te%lt of the rﬁe@ mixture is
fromvhrer 3 wt-the al kyI aromatic feed mxture is a C8-
al kyl aromatic feed m xture, the ethylaromatic
hydr ohermseeess of elainy fiyérerain the eilidbenranaxeanjant pbthetfeed mixture is 10
: is a xylene isonmer. 5. The process of any of
wt %ﬁg&ﬁge 1-4 wherein the isonerization conditions
COBPITieepracdss 6Pelhith Yrveheddin tHe@dh#&18ioh Of 8@ BenfenR 18 ES4Hhan 5%.
of from500 kPa to 5 MPa and a liquid hourly space
vePoctheypregess pbetaim 4 wherdo therCg-ammatin gingrlossaslstivé to the feed

4. .wWh p, t he et hyl benzene content of the feed
mlm‘é“f“ﬁﬂ%’sgﬂf%e’{?’%rﬁS to 35 wt-% 7. The process of claim

4 WDETIRI groédds oftlRith DEHIERAE tHUY-8dinaBit rindQodsq8RLiTE ¥ tHE Geed

is 10 wt-% or nore. 8. The process of claim4 wherein
mixtureds despthens) wh¥sf et hyl benzene is | ess than 5% 9. The

process of claim4 wherein the Cg-aromatic ring | oss

relative to the feed mxture is less than 3 wt-% 10.

The process of claim4 wherein the Cg-aromatic ring

loss relative to the feed mxture is less than 2 wt-%
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