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Bridged N-Cyclic Sul fonam de) Inhibitors of Gamma
Secretase This application clains priority fromU. S
weénowvisional application No. 60/709,961 , fil edCAWSABG/033943
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neurofibrill lary tangles, are generally found in

sever al mcege of -tmesmy reedx=aty ( OgpROYC0 4 (ﬂH{m
(3)and cognitive function in patients with AD.

nunbers of these lesions in a nore restrictive
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aI%? hal oal k hal oal koxy, hydroxyl, hydroxyalkyl
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stem V\/nret itrogen.is at .ached
BRI S B 1SS0 HErEP RV Sie2eioH 20Res-CGPBOHENT Arq prlected

to nﬁé%;z@’f‘éhﬁﬂhd)ﬁ o?ﬂl%loé}?i éa)fbéﬁé’cb@ﬁﬁfé fifsk Qnﬁ@efc@id rea]ctlon zones,
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Mor@@(pag@mplumn ﬁjﬁpp@@ﬁpn of mtgp@@g@machomproduct and final
pro&ﬁgto) oR', -08(0) 2R, -NRLG(OR', ON, =N-NR 12, or
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br iTapalfeadate shobcoringsassoeidtdd Jvith| using hdmdgEheous gatalysts for

the PESARIo PRy oA SR Teos: SR5Hoa00A, ang 5,565,605
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S"'@Yﬁ“fé’%}'%gﬁﬁfé*%‘%r TRECaRNO BN apaBbaEbEARRk bro caried
ring system (not including the bridegehead carbons)
may conbine with one or nnr?%-(}, -CH, and/or -CHz-
groups to forma cycl oal kyl Y¥ing that nay optionally
be substituted with one or nore groups that are
i ndependent |y hal ogen, C1-C6 al kyl or hal oal kyl. R10
and R at each occurrence are independently H or Cl-C6
al kyl, where the alkyl is optionally substituted with
an aryl (such as phenyl or naphthyl, where phenyl is
preferred), where the aryl is optionally substituted



treatment which conprises admi nistration of a
therapeutically effective anount of a conpound of
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rep@@q f‘” 9% 8100 220wt NpSMUM daAsiing) cafalyshetrpastacyon silice.
S ko S BB RS i rces
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equﬁiblfrlhnﬁllhﬂlt%% clggmﬁag r@uﬁl@nﬁ hﬂbl\ﬂiﬁgporgmmdteﬂaﬂe}é, where both gas
phagR ANt pbﬁs?)a ee§>r<l§bn9p=3h ﬁ& %ﬁwﬁ%rﬂt?ﬂ?m&%f iontRdIa side of
an éciLfﬂlbr|u?ﬁF5¥?ﬂﬁEHSth%feB:ﬁ"8§@gﬁﬁuq ltﬂ@v 'cﬂﬁ)(]érgﬁnf quQéyr?ﬁq&zl al reactions

structures: Fofmu erein
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matgﬁgi\slgl%)%és ’sﬂlc%ér% gEhJaQ/RWS) tg/%lrgg@ é?j&pm%gp%?rted metal

alkoﬁd}eﬁbﬂiﬁxed aretabalkexid&catatySts of tHeHBroup NDand-V HtédalalRoxides,
NR 15- . In another aspect, the invention

suc:br@s/.tmuerb@mm ZeenimPlkeides, winadiymealkeyidgs, injobium

alkdgi é?ﬁo@@g:ﬁ 0|I186w'efsecr)oar éﬂ&ﬂ&% '%r{d tﬂ% lﬂk% q%'ﬁ%ﬂ%lte a preferred

cateﬂystlgmdpl Tneyh*amwmanpyrcmmmsﬂand theedwprodoubxm'raﬂon catalyst
razo

o rolyl, I,

utiif iy e B Pebrs RS SAmdchserBber i i ny!
pi I
Pheraenasl. NERFREHeN caldAIOBRIhoY Gosfible compared t
rings is optionally substituted at a substitutable
position wwth G-C 3 al kyl, ,C2-C6 al kenyl, C2-C6
al kynyl, Cl1-C6 al koxy, hal 0d kyl, haloalkoxy,
hydr oxyl, hydroxyal kyl, CN, phenyloxy, -S(0O) 0-2-(C1-C6
al kyl ), -NRLORn, Cl-C6 al kanoyl, CO-C3al kyl CO2R
pyridyl, thienyl, furanyl, pyrrolyl, pyrrolidinyl,
pi peridi nyl, piperazinyl, phenyl, phenyl Cl-C4 al kyl,
or -SA2NRi OR1l . In another aspect, the invention
prOV|des a conpound of Fornula II i.e., a conpound of

' .



substituted at a substitutable position with a group

that is independently C 1-C6 al kyl, C3-C8 cycl oal kyl,
wG20@Msedokenyl , C2-C6 al kynyl, C 1-C6 al koxy, &0TnS2006033943
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homgganeays Walwé&@ﬁpﬁwe of gifficulties ingpivedl| ioaerydlingchamageneous
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al koxy, -Cl1-C3 al kyl-0OH, -Cl1-C3 aI kyl - al koxy,
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. OXQBP%MFpIymd % Yayd » prﬁﬁ‘érgzr%la}é ion %rfed)él dlﬁﬂ(ﬁ/‘ lBHSBE - and an
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SRR 5 SRR B aBATSERS e srgse anc recton

condiﬂbh@ reehtycisd st theybatatiér bf élky?aryﬁcar@bné’te@r oups that
are |ndependentl C4 al kyl @71 hal ogen,

or (@rtransestertingt e\ﬂwkﬂuqarbwtaw@rtbwar@naﬁ@hy@roxy compound

in tl'%%l‘e%gﬁ%lﬂf E@ cta'tg %é@éénégec'ti' ?rghggh%n@r%gg ;%'?\?ﬁqttlg\gsqfﬁ\gg to four
eleraemtsafromc Eﬁedu;b dk/m\a ahdn\zbof itmeg) gmviodh: W?bmoklﬁpq@téd/ on porous
substituted wt to

matéﬁ%ﬁ\ﬁélCHhﬁ%e%Cﬁga}ﬁg&g’ib ciHPfihal ogen, hydr oxyl,
aI ‘(éd recé{/&‘i’ﬁ@’ a dudl Egﬁgéé ﬁcnﬁslt ?ﬁ’ Hﬁﬂ‘ot e ‘E{qm% reé‘@tﬂ)n zone;

are inde
c1(ﬁ)3@e@|ak§ﬂng ! Mlmhase@odech‘sﬂxmlfrmn (phtmyécover vaporous

S th,1 to 5 groups that are
amyfﬁ&SﬁSﬁ "H‘ﬂ)gﬁi‘fyﬂ) Cafhortsies, kyl, - (O OR, Cl-Cb
al airfigih ﬂKﬂé'seoBﬁH II@,%?&M n%ﬁé%ﬂb Bl
hgg%lly]oxy _ O@J 0 Uhiler s 1’phaseoaGnd reaction
congqh@aﬁ@gndugyﬁ f@y|the phgmgaportm)gtloorof MIMQMnate ho dialkyl
car@?@t@er aspect, the invention provides conpounds of
nulas Md, IHe and IHf, i.e., conpounds of Formula

1'1(h) Uapm‘m)rﬂdn@tmg thes uﬂ@ﬁ anffagarbomateHh ey més%nUbeof a solid
ForrruaH% ein, the rlng%lsaheteroa
catgst éPL?&;‘&C; amﬁwe 9T0kg, CORSISINGOT NP 4 four @Em%\{%ffpm Group 1V,
I i )
V R i SRLITAUR R 5y LRI R R surteco

C2-C6 al kenyl, C2-C6 al kynyl, Cl1-C6 al koxy, am no,
Cl- C6 al kyl am' no, Cl-C6 di al kyI amno, -S(O 0-2R,
hydr oxy, hydroxyal kyl, hal o5 Cl- C2 hal oal kyl, C1- c2
hal oal koxy,-NRlC(O)R", -NR S®2R', -C(OR , C(O)(R‘,
-C(OalkylOC(OR ; -C(ONR 10Rn, 0XO0, CN, or

Co- G al kyl phenyl, where the phenyl is optionally
substituted with 1-5 groups independently sel ected
from hal ogen, Cl-C6 al kyl, -CO2R , Cl-C6 al koxy,

hal oal kyI haI oal koxy hydr oxyI CN NO2, phenyl oxy,

~A P~ o A OIS ~A P~ s



-CO2R , Cl1-GC6 al koxy, hal oal kyl, hal oal koxy, hydroxyl,
CN, N2, phenyloxy, -S(O 0-2-(Cl-C6 alkyl), -NRIORi i,
wGi2e@/80@ab kanoyl , pyridyl, phenyl, and - SO2NR1®Bm/USk6/033943
some ot her aspects, the invention provides conpounds
hydr@W'FQj’pH’Qﬁas Hla, IHo, Hc, Hid, I I le or |Hf wherein

"R 5 ] Bl roclt 820h b MUy oot zon

andor pyridyl, each of which is opt| onaIIy substltut ed at
a aubstl t ut abl e position w
in

LpepRiaHng fhedlalphass pro g %sgro tr(%ixpi%@gvezfea vaporous

com@'ob@ﬁg h]owgls@% ?QKMI cafgdnﬁgaér{@ﬁ%ildgﬁoﬂﬂct hyd?ﬁsmg diaryl

cartiwlateaxy Cl-c4 al kyl, halo, Cl-C2 haI oaI kyl (such as

s B et B, G2

- Q9B al&ﬁﬁbldlarwé@rbcﬂ&te 8y diilictieh kwhphenyl , where
the phen |sot|onallr¥)subst|tuted Wlthngroups
P

e aef sliybearbpbatertal thgdecomdanyreariign zone.

c(f“’i? fngﬁé iRy 8 CEhpe LB %8 ks S arfgs: sitoa s
@Rt Spor weontt tGangmbivsed R, L

In some ot hg @b&@ﬁﬁﬁoﬁ]&&ﬁ@ﬂ%&&)ﬁ@g .

CoTHRYe B sl miiordSF bl 68 o o
the prasanbinyentipyr r ol i di nyl, pyrazolidinyl, im dazol i di nyI

or pyridyl, each uted. In sone

ot her aspects, @?ﬁ@@%‘?@ﬁ‘—%@%ﬁ@ﬁ conmpounds of
Formmal#8cddd |?hprb{/élhen{s| Wére r’né@e b}/ idtRodRicind &iual%@%@'r@actors to
the B-ring is pyrazolyl, imdazo yrro

perform &ranisgsterifigatian ang dgsproqqm@rzaﬂqruﬁomtabllsmtéai@ilqvwnﬁwocess

is substituted at a
CO”@UB@% f(jfrdt%/‘gbqrgg%&??{l onbé:hI th a group that is
I ndepessting | @ss@h’u@‘ly arktharfelfee ejrebpaldithe fanésterification
al kenyl, Cr al koxy, am no, Cl-C4 al kyl am no, Cl-C4

d| awgﬁpbm no -S(0) 0-2R hydroxy hydr oxy Cl-C4

h aI o@/ﬂ?‘% B]Eh h‘g@%b l%?('le_aé? g@ea@isgé?g&qﬂa’t@% reactor:

- (D) p?érﬁyhmm @)eRtrans@(té))iﬂMFatimm'n the presenadlof phenol such that the

SUBGENBLICHEr o HIe 380 fecalpE et dHep S it e el st than about
from hab fer%ty%ea{éﬂhan a6l .35C1- C4 al koxy, Cl-C2

hanaIkyI (such as - C2 hal oal koxy (such as
oc&‘f%» perifqrmmwme dlsnmm)mﬂathn ivibeqressnes vbplgnal at phenol to

ol JR0F| Btio chip MEFahGS By By 178, BATPRLNERH .1, 9.0 and

B phegol ® EPcaﬁ@IeQ@ﬁbldﬂfmnmmlm todazopyri midi nyl,
pyr azol opyri m di nyl, or indolyl, each of which is

opﬂﬁb@mqqa"yurﬂig@duqma oo BOMA T AtaR I thadispeportionation

oy o@%‘%%ﬂé'q%éné f’kéﬁ]gﬁmégﬁ@# aﬁ%‘ﬁp@g@’@y B 158.1 wto,
al Kexgapitlizing, orﬂhe%sehk‘g lo& aiDEC/cfiandt adeatirdye tnsemsrate DEC

hydr oxy, hydroxy Cl1-C4 al kyl,
haffG)ffrPU@z’t%e/ 032579 C1-C2 hal oal kyl (such as CF3),

N F({%e&#%rﬁ%hg% sx(a‘%lh@rbd!?(%:@ nﬁ)ct:b(w%) 'cé'%&)ltlfé(oc(t@bgtlon Zones;
-C(ONR 10R1-1 , oxo, CN, or Q0-Ci al kyl phenyl, where
the phenyl is optionally substituted with 1-5 groups

i ndependently sel ected from-hal ogen, C C4 al kyl,
-C2R, Cl-C4 al koxy, Cl-C2 hal oal kyl (such as CF3) ,
Cl- C2 hal oal koxy (such as OCF3), hydroxyl, CN, NO2,
phenyl oxy, -S(O 0-2-(CrC 6 alkyl), -NR 10R11, Cl1-C6
al kanoyl, pyridyl, phenyl, and -SO 2NRi OR11l . In sone
ot her aspects, the invention provides conpounds of
Forrrulas II|a HIb IHc, | Hd, IHe or IHf vvhereln t he

s a o o L T T R o



Hd, He or Illf, wherein R4 is chloro. In yet still

anot her aspect, the invention provides conpounds of
wéanimoseo |l | i a, I Hb, HI c, H| d, H e or |Hf, whereTmwsEWb6/033943

is chloro, .and nd R7 are H. I n anot her

asgBLeliminaging WE@IW&&CW@M&J@WSEWQH% atd ¢Qjitinuoys addition

HI d, He or IH, wherein at | east one
of %@él{gﬁup?? is chloro, and R6 and R7 are H. In

and®heffecieaunixing beraactaais and prodwetdeand onpounds of

For as _Hi [1lh,, Hc Hd, H e [11f, wherein R3
B PReBiv et ey Ssengs of bathyanarenayidus ahases in

or f I

o l;tﬁ\é\'reéﬂdghszd'r%g t89§rﬂ’ov%% ég?q{)b)'(li,'@fe t@ﬁ ISI/dg g'[]t% gas phase

aI k9o tain hmknmwer$lomnmlmﬁmbpmmhﬁndmnsﬁam

YR (3 b R ke BB 5D e means

coe&@tﬁ?@émﬁoﬂf vaporendaguid ia thdtdactibh ‘Zonéé'@eah§ a‘b’onlIn'g' dondition

rein R4 is halogen (in one aspect, F or Z
in ﬂé@ @IaIytmrﬁ@@tlgm |z@ia9 of grdualtrase egacty isidesimb eheNevertheless

opPEFAyal b FRUBR iR LB 5 SRR s B Bligs o
gasarmd IRhidphasysicogdst inlthe aeadtiverzagpect, the i nvent| on

praoyi des conmpounds of Fornulas |Ha, H b, Hc,
Oﬁﬁqdff dFertiamineeiyal PR7S® ERRSHOT 4R %@Iﬁher@pvmﬂawwwp-ﬂow

I
Dovﬁ?-lﬂggv ()léyréféyr?pf:@ 0 Eﬁ b anytﬁgﬁ Hﬁaljﬂﬁ%% rIéEctoﬁé’ EQ?Q lré(ér}/gle loops.
A dmmfbwimjhmypwnt @potur isbkegtated S@férdﬂlﬁ&ma a negatlve pressure

ol Y oot 2 BP0 STRTE 1 RS B o
~ of: tHd‘b@ctJers‘c béd.. THE ﬂéghﬂvé%rééuf@é@g% ctdele® Bg hifPReks ﬂ5w rate of

I n anot her asp ect
vap@hkqul%wﬁur@thrgum ndixed hetgrogadeous catalystibad in @@talync reaction

corb g e g i AR Bl R
of abpdmxgately bal p@mrft&ir iBdrélskprefergbeC2 al koxy Cl C2

hal oal kyl’, C1-C2 hal oal k , -NR 10R11,
a?@ﬁaf‘d?%” Qgﬁﬂsﬁ'fPﬁaggrﬁgépwnd%b@ﬂ%g @plnt&pﬂd&@n has several

advgﬁfg@%"wepfhé Bb&%ﬁ,‘ign %'?la'y 7 %&5&]9&&1 b%d%*eaefor n?tﬂgg/f 0l

are | ndependent rogen or
yetmanstraaspart peibie, reahtantsrfvcezmtthe bukkrpbmsderstoctb@pawy%partlcles

of For nul | Ha, J Mo, | Hd, He or I1If, rein
andpien el the st prodiits RG1 His el poreq al Shabed catalyst
paIIéﬂ%Wﬁ"ﬂIﬁé @athtIéVﬁeﬂeﬁoﬁﬁﬁﬁ@UHds of Fornulas Ilia, IHb,
or I1lf, wherein R4 and R5, or R5 and R6

an dlaterfél maﬁm@ ﬁfstheoramtams andyradectatin hulkeghaser m a

opt rvifettbede of reBlgPRterhddliy b ik ot b a catalyti

reactmezﬁﬂfﬂeﬂbitheh@hdm&ﬂ exoisereiy readibnCanal kyl , Cl1-C4
al koxy hal oal kyl, Cl-C3 hal oal koxy, CN or NC2.

| n'rﬁmQ\I'”S'égh%\I’ﬂﬁCﬁ@F reguets framdhe digiwist ramtlpndveduém into gas
I | He
pha%?,{‘\?ﬂ*dm%?@lfsnm anggﬂé,éc@}“bgg %a}% and t he cg bons

t 0 Alfai gitien r@ctmnetemne?rahed_amdrﬂnva ratyrin dye cataWtch‘enbtlon zone,

hj I l,.. di
the heliGiYesetall GRid m@Iréﬁ"@ & f¥aclicBala i créated By bogiraiing the
redHi e ithi ERRldeAsPnihed '
BT el Spe e SR apie) PP Kotorpelivh. Optionaly
aI kanoyl group is optionally substituted with up to 3
hal ogen atons (such as F). Lnh one aspect, the

i nvention provides conmpounds of Formulas Ilia, IIlDb,
IHo, HId, IHe or II1f, wherein R6 and R7 are

I ndependent |y hydrogen or nmethyl. In one aspect, the
i nvention provides conpounds of Fornmulas Ilia, IIllDb,
[1lc, ITHd, IHe or IIIf, wherein R3 and R5 are

i ndependent|y hydrogen, halo, or nmethyl. In another

aspept the |nvent|on prOV|des conpounds of Fornula

N o —



C2 hal oal koxy, -NRIC(OR', -NR SO2R', -C(OR,
-C(OOR, -COalkylOC(OR ; -C(ONRLIOR 1, oxo, CN,
wonro@msa@vbkyl phenyl , where the phenyl is optiorairlug2006/033943
substituted with 1-5 groups independently sel ected
onefipayriheosafensealows Beikyy solvgnﬁgcreat@b@ﬂeabaﬂmg condition in the

catﬁ@c@éﬁgb? é&ﬁ&%?ﬂ’i?{? bla}fﬁgl%tlofqgf %aﬂr Hﬁ@‘?" 15 %lose to or

hlghlyrthalryIintenMyéactlandeﬁWMBrélRl 1; the [3.2.1] ri ng
?8t|onallysbst|tu ed vvlthl 2, 3, or
"’cVﬁa B2 PRRIEIRL e %%@acmsmgéﬁreiilebeﬂmg point of

reaé’cldﬂ/ hr?&ﬁ:‘cﬁ@ 958{:36%3% S}%g?@or{‘%@? @Lre[ ‘8@ close to reaction

temparaiareksmyh thal DyetR Vi he NOCIr Duffidient) zﬁ{ @h%’e Mdlume in the

react@@rﬁgum%defk%d@?@f%n C@Ndltlﬂ&_%@%%{s of,@Lé}uFégg%ﬁ{@n include

prodising iRty caktyéhA8 I RC8RbraIrReRStdm of e'tr;W %y;g:at%ate or

br i egehea carbons) ray conmbine to form
methyihgohend  gasbanste ol Ipyodm:l@wbbta-(t&lef@dl wneb(yhalcagtmnate by

nangEFeRBadof, PR, 9F St BGroOtneinlin R ynexancl. The

prefpyreucrbabuorptmerétmhs frBhPQHS@leDd to AYOP ¢l 'Slhélé’ DMC and DEC
i m dazol i di nyI i ndo -C(O

boil @t tempegatirgs, h lqi]ﬁrutbﬁawgptg&%‘i i Eug(@@)tlmgtaw vgn@hphase in large

corekt heo B AR NES Bt LR 4R AR . o
conimldjagethelgiluw Cgl)f Hapogsglulmwdm db{glreaﬁbf i) aabk/ﬁh flavlk-r&¥ of liquid
reaﬁgnorg?g%r n(%g s&pg; or@q 21 erf.tr(@invg@ﬂgnkgnbpcomes

relaiNéht eS8y &) drishie tﬁ@b‘r@eﬁ‘oﬁ%é of ;g%_golmﬁﬁ gé'%gﬁ Qlﬁﬁé%'t given

t he” i nvention provi des conmpounds
reaqtl@nmmdpr@@'té oiaifaininga pleady stbtereactdrazperation.| Vb,
the B-ring is pyrazolyl,

Sigr{i%?@alzag@@[l 9%%%?‘{}?(‘@% 59‘85 it Apyrrolidinyi,

py(@ bh prodictivitpofl agsiredpductd, r i azol opyrim di nyl,
(l? azogyrl m di nyl, pyrazol opyri m dinyl, indolyl, or
Dy

sglectivisy Olwlesifed Rrogpeisonal |y substituted at a

SUBSd AL FopF AR BB phSugs Btregn o
aI krapcellent (ﬁﬁal@{tsklyfeyl Cl-C6 al koxy, amino, Cl-C6
I am no di al kyI am no, -S(0O) 0-2R', hydroxy,

d%%?R?TQV%SHmF@Pn@“ al oal kyl , Cl-C2 hal oal koxy,
0
I RGO, o

;q trandesterifidaéiop Inmr;tbr prefenablyctahpiyses fresh phenol and

DE¢a L%ﬁ%hﬁé%‘gﬁé%yg% s&ea{gﬁ (g% alnl'@g)%%l’? q%la%é/rgf EE’;‘S, /gn essentially

e’thdh@'l-ﬂ@b@éd sﬂ@bﬁﬁid(@éﬂdses'l’é’ﬁ*rc@wh re&®or B@ateé’fé@/@))/éﬁlé)éondltlons
S(O 0-2-(C1-C6 al kyl) OR11, Cl-C6 al kanoy

for tl@@ epaNarsiopipd Rlienokatd a meRQQMn ratel mhigds aMdtheﬁor essentially
DECHRS Toent o NSk AT SR e el g oot

spotls\ffa tHeVbatalWrc rela\édonliéenesl Mhictpiis iﬁﬂfgortéi\ﬁtefdilrﬁahﬂﬁnmg steady

cycl oal k group is cyclopropyl. In yet another
rea“é‘%é@tes tpiace ﬁ%@r@t 2EnPYhoAReE anddidyisl Raasest inFsanaaséerification

and fpopdtibna (RTRACHSR pIRECT (1R ghasRachis, i fcibnTloducts

C3-C8 cycl oal kyl group is cyclobutyl. In yet another
aspect, the invention provides conpounds of Fornul a

V-3, i.e, conpounds accordﬁng to any one of Fornul as

IVa, IVb, IVc, Ivd, Ve, IVf, or Vg, wherein the

C3-C8 cycl oal kyI group is cycl opentyl. In yet another
aspect, the invention provides conpounds of Fornul a

V-4, i.e, conpounds according to any one of Fornul as

IVa, IVb, IVc, Ivd, Ve, IVf, or Vg, wherein the

C3-C8 cycl oal kyI ~group |s cycl ohexyl In yet anot her



Formul a Vd Fornula Ve Formula Vf wherein, the B-ring
is a heteroaryl or heterocycloal kyl ring, each of
wohba@insimoopti onal |y substituted at a substit uraius2006/033943
posjtion with a group that is independently Cl-C6
(ethgnpland ipgCdg eggh repgtiopizonedargsapokignd kQ a gas ghasae wiiohi Greates

oo el o R o 9 8 S, A e o

expaIuedf hedatahteyir praducttonaineakksanly highRa &ure in the presence

of cat@fl @f %e %Q&Wdﬁq%gy-@gd@ctgb %;%{@Eﬁﬁ@ﬁ@eéam\ gheaper
to pQ Brhdé DFRPpidnRt Stre bgécta ﬂwé"febti éir %ggfqoﬁgﬁropomonatlon

ependent |y sel ecte from ogen
reactlgmz;qne rnay b @mm@ed offaity tkigh bdﬂmtgaairhpmundeh)sdcb)aﬁl EPC or

MP@F\ E@%ﬂ lfﬁ l|l ngR% %rg Héhét% argm)tro<£,ég¢q1t@$«p1 reactlon zone

to ctdme [sEff%telHt vumﬂe 2 b8 Phage MR EHEO F@édt%ngz&% ' Ekﬁrﬁﬂe@"s%h low

or 4 groups that are independently ox
bO'“ﬁSM@?@@ﬁpneois ere iy ethecpropylagthenydimetiy eﬂtdtahmmam ethane,

profiesRuRire) MekepeliedHites MRRE AN Kiprit o o) or 75

- Carﬁelﬁmml or- &0 NsUBNEIal pdt%%@)éﬁbomnglcomponents are

.. -NR1S( ', ©) NR1C( O R!

'”"Odnktcé @Q%Eﬁ &e%‘gs “t%%‘?a“t‘ﬁ’r wpqrvhﬁaé@qi gaenSines gtblﬁgotm DEC do
b

not gﬁfgt; gé*rg géizkéydtﬁ)ﬁé' IgEE;:{é‘épmra‘ti% %}S}?cf%}’eogrggglgégﬁv tl§¥vggrenergy

conwmptt%lm‘gbmwellcaesuumdn «xosh&bcrqjafgdt wmlmdeﬁktﬁtg gohmercial

procBSa noR DR I protier o MG Spiaeintny -

» pyﬂ'h@td gientlo, oﬁtméé&%@btl&t ﬁdﬂ\es ' IﬂCtﬁé Yikst re%ﬂ?vj{ zone, an alkyl aryl

or Cl1- al opti on

carbggggq $qu|1# tig) pmﬂm@d byrtngamlseatanfuc@morrm th@@wvlth/wrmmﬂl Inthe

seod R AR 18] BPCIICHER B ORI YRR o o e

The t‘@@b‘trmmdoneéito%rsbkwb fix6d b64 r@adtersy . Oﬁﬂdﬁa&t&ﬁé@ AddeYibn zones

(such as CF3) C4 hal oal koxy gsuch as
maya¢RAeY 'SENF'r(fé? f‘t’f@dabfkw?actﬂl(sc_ﬂat tmo xrd bed taaowsaarnq/ ) Gatalytic
d|stllé?aghdpﬁ%%|g§1rg?5€ctﬁﬁpeﬁﬁ% reag't%ré_ %Y%gﬁ%@%% ggﬂg@ggfag Jyo (jfferent
hetemge@mmofatﬂgstsul as Va, VWb, Vc, Vd, Ve or Vf wherein

iﬂsgotgng)'g%{c?cfﬁorhépatelﬁ)nﬁrg ZOlCﬁp)ﬁy’ﬁS rlrgvoeln){llo’n are DPC, EPC,

MPG nDE@ODME nlélsv-(ztétl@lh@k?l?y(fdrﬁbl%tﬁyl nd fatty acid | Jagng- glyceride
i'm dazo rimdinyl, pyrazo opyrlm
carb@ﬂat@}sn %Ie peeseint OIﬁVQmiOaflhlsl pa[tpulamllyaMeyfuls ubspmdimmmgi cﬂgbhenyl

carbﬁn g:?] %@lg@ rgﬂ QﬁpWolthA%ggk@& %&@ﬁhe@e@md dialkyl

carbahawfxbt th@r‘o@ﬁcﬁd)rk!ﬁﬂMPC @’@uﬁdé\tsl%&@/tha@fﬂé‘é‘roc%gsﬁalso useful
alk¥ C106d|alklamno - hyd
for thg @ Qsﬁy%lpm DR@Iky, ugng BMGarc er eiicybszanb@haw QbanI aryl
Carbo%q OR', -NRIS®RR', -Q(OR, -Q(OCR,
al kyl OC(O) R ; C(O) NRLOR11 , 0Xo0, CN or
CoF cavdiy Ie;xbesiwe hedtingoftthe retivtiay Whils condiliqitgltrahsesterification
s i ndependently sel ected

and (?' g&sﬁdqtg\qu lﬁm naﬁa@g/?lg% qﬂgtlor@gwnn reactos, alpwdejling component

or a hg%(%?% ofllow ( Wt IQ@ @Pon@hﬂ@&@é&ff mﬁfﬁ%‘%ﬁ%}]zﬂ%‘b%g reboiler.

pyridyl, phenyl and - SO2NR1OR11 . In still another
aspect, the invention provi%es conpounds of Fornul a
V-1, i.e, compounds accordithg to any one of Formul as
I, Va, Vb, Vc, Vvd, Ve, Vf, or Vg, wherein the
heteroaryl group is pyridyl, which is optionally
substituted at one or nore substitutable positions
with groups that are independently hal ogen, Cl-C6

al kyl, Cl1-C6 al koxy, CF3, OCF3, hydroxyl, CN,

phenyl oxy, -SO2-(Cl-C6 alkyl), -NRi OR11 , Cl-C6

NI R IFN A FNA A



of Formula Il, wherein the A-ring is heterocycl oal kyl
that is pyrrolidinyl, piperidinyl, piperazinyl,
wouo@hsdidnyl , t hi onor phol i nyl, PCT/US2006/033943
o_ghlonnr hoI|n | -S, S- d|0X|de where each of the above
TherefRrR, this t@ﬁhmewﬂ 9 batisd the presenhinvgntion S progduetian of various

ors 358 il o G880 BcbRe gl KAl oo o

prodesst dhhjs tedmyndquem@ rhmmeeﬁklllsqbdmrwmdhe prloBéﬁ))f@rtﬂe(p@ddlmlon of

ool Eatfionales s 2 REGHgEM. PRMEGH  pyrrol i di nyl .
pi %léiogjl{léﬁdrredpllfé@é%'eﬂébus PESBY/sts pg}%n%lupﬁvrt% Al - oxides,

or -S . I nTanot her a;gect ention
hydmwﬁwegymfpwdaagndfalmm AU, IVVVtanﬁrvmlemant@whlch are

dep?%‘%?%%?)lrcglés g@é@‘j’},ﬁ T’% ﬁﬁ ggge\%af:ﬂygg?ﬁqy Be combmatlons of

two ShﬁéeOerZour elemertRéhosdan RO, MBaNb”H 03 Bplahﬁ\& NYhese element
trugtures: Fornmula Va Fornula Vb Fornmula Vc

are lé?%ﬁeﬁ’ i ﬁéldé qrilygraxide;orexydydeagde firmseansa pesaisauppgrt such
as Sili i Ofnditsilal S Phﬂgaée{ry bﬁu{?%%té,i é?a%ﬁés, extrudates,

su stltuta e p05|t|on
sphérmrede ppa thenlite/inGlzeSmf ditdny bbo (Bt @al@mﬂlmhkyThe Gap@tlon can be

o4 55 a8 . St o o o
catd%ié ﬁwﬂlb%(@%_ ﬁéié,(ov STRC) %@%J& S th& ZrQs NPes - V205,

hal oal

MoO V))@b VPO G, T'qé( @"KB 'm%lTlOﬁszc@N S‘@fz, MoOj; -Nb,O5 -

TGt e ol e WA PRS00 B ORIk MpOs b0

Zro%rnm hau@gsfﬁa OB, Mo@] kyi Os-'ﬁ@éRTrc(:)ﬁClB a'$‘|@<}’MoOy3 Bi, O -

aloalkox drox

al oal
SiO,, ﬁl@poé%cﬁlﬁ\g aﬁ!@d )an 'NonﬁrO;b NIJQQ%- B‘O L@anr&i0,;.

oS pnSreE Ropede, It prepdint, thest sGhBYhE cataupts are
impmgaatnodean@dm?prmlmMOnhat g omiinatidn adfkiHeseCBvé6 which are
al oal K‘K‘S C2- C6 al kynyl . hydr oxy,

| ke
Perfﬁva?%ﬁyéﬁmle Sep Gognulf sjePs Deanmseriany iyrrdnation of one,

two 'of %e@é@q@w&ﬂﬁ@ggﬁ% po@gg%h or Rﬁ%ﬁ@ oﬁ@ljsupport

preMBdJRy c;precipitation. RniBegdatatucan bapeHprmedin ank sieprr multiple

ste %ar bons (not including the bridegehead carbons) may
Peorbi ne to form a cycloal kyl ring that may optionally :
be Coupretipitatied prbdlicts D RRpreghafidn Prédiicts rotﬂélln%al iKYowdery

In yet another aspect, the invention provid
formscarecauiiected iwsuitabla head fregtraent at\lempara@res;fmpnabmm 150° to

abo?’gfsdzzd}gmr ] ng %ﬁﬁlﬁgﬁ?@&% gbaS%‘f ?r{]g %ﬂ%a%le S|ze Fof from about 1

to 5 B(rfér-tRe fixed bed Netcior. T IsShaged MBS arsisihed b mperature
nt| on rovi des conpounds of Formulas Vid, Vle or

ffO"\/EP i10eabQUnfrafifd sPrsferaBiviipe abrEYi29§° ttﬁeab@m BORHY in air.
B T T T

prepased hycy dospiteciitation gor iegrbgedtiovh mdihods wreﬁtheﬂ@blmder form or

T TR
250G a%)ufﬂbb@"mn alngﬁ@c%Jgf (Iflgﬂltei(tlog e |ﬁ{d?8gb((%)c8{%%’be carried out

Cl1-C6 al kyl am no ylam n

hydr oxy, hydroxyal kyl, halo, C C2 hal oal kyl, Cl-C2
hal oal koxy, -NRIC(OR', -NRISC2R', -C(OR, -C(O)CRl,
-C(OalkylOC(OR; -C(ONR'TOR 1, oxo, CN, or

CO- G al kyl phenyl , where the phenyl is optionally
substituted with 1-5 groups independently sel ected
from hal ogen, d-C 6 alkyl, -CO2R , CC 6 al koxy,

hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,
-S(0 0-2-(C1-C6 alky!), -NRLORn, Cl1-C6 al kanoyl,
pyridyl, phenyl, and the [3.2.1] ring systemis



phenyl, or -SO2NRLORi 1, where each R 0 and R-nis
i ndependently H or Cl1-C6 al kyi. In yet another aspect,
wt)heowclmentl on provides conpounds of Formul a VPEBUS2006/033943
., conmpounds according to any one of Formulas VI,
in awaous/lpblasmr imprgania Bhasa,fsuchr ayihydregasbens hethers, "ketones,
alcol%{se ixﬂﬂJeEWftl% p is piperazinyl, which is

onal y substituted at one or nore substitutable
pow Ihempmcvplﬂaltlogisnamed batin argariclesss) dﬁgédorn@talli@%ﬁwpounds

are B@ﬁ@ﬁb&(@ed ch'ﬁ. e(xgjm?g ktyp@ffgrz?\i W%:ggm ofy éjl&g;(m orgCIa\rlmmetalhc

conplkHEE e P R i SRR 8 oo

stirripgondar paieqmeltatlort benditiormai smtqhule)tﬂrdperadmﬂsso Buisetirhes a third

soluggb gﬁ: ﬁgglgﬁssary/ gurlr%g E}R @&g%n 38rc %f%rw%[ci Oogggqﬁegege?atlon or
precifigationt e deirple@feheti)sol@ioAud waterTBARE S hBMio wiidr %Blutlon

is optionally substituted at one or nore substitutable
ina %éﬁh"? erganig $9lvepieueh asieigohsl, @thefdbqﬁenelmfgarylcmtergerrmlxtures

of ﬂ% ?n@ H‘éf‘l g}legﬁn%ggﬁﬁr&ﬁ%qﬁg&ﬁg%n@%}( brganometalllc

soluabkmmdymlrd mptutidnl to s¥vend|arganometAINRsSlRen W’lﬁf\ﬁg@(@% stirring.
s i ndependently H or Cl1-C6 al k

f NSRSy ﬂﬁser@&tplta@%awenmﬁ Aba SBﬁ@W?d@@P@@FﬁEﬁJ%ﬂm afpout 25° to
I n

abof o ipm 30 wfingjef WBRLL ) AEGGIES 0GR iRy ScHhetimes
a copregigtatee phetust trgquamiskpédignismges i hsotral; piildlyi avidic or basic

which is optionally substituted at one or nore
orgagu(bg}qdwpabl e positions with groups that are

~in e t 1= k

chgé ﬁ@g?o@?dhﬁhoﬁﬁg %rﬁ@?%yg ;\%‘t kdﬂntaiﬁ Q%g?ér gﬁ'?bung:o? water

depemqmgrqnu theaiatas af thenmpteriabyo |beyageqoh'éh§ Ia,glng meammm)uld be

miofachg ARS8 BB ALy RARGRIRRA e Fogre o

abommwumdabcnft 400r G il Mbnﬁ:almn@d at aqm@@tﬁr@%ﬁf éibcswt 250° tq
&Sly og/ﬁe of Formulas VI, Via, VIb, Vic, Vid

abo'»!h?’ &t gecm Weaea@rb@f/an@awwo @J@npnts‘son ‘a suitable

supdH °Caltely il 5, Sh S gt B Raf bR ane or two

orgamometglﬂlo @pmﬂdmdsmr@qu&d&@ eoli¢ion Icmntaihmgefm @ﬁm@ﬁcompou nds.
X CI: OCF3, .. hydr oxy
Optlsﬂglﬁw%g(gan pg%g (’:%U@Q ealpwpgnatl b)opalmg chﬁerget solutions.
al H@W@% P
o 0y R Oy S
P”O"a@i@t%\onésﬁﬁe@e catalyst la\selﬂabl@rfop acfmeddmcbmmtmrfdstlm‘ operation

o a Wb el g BRSOy st e

priorsdre BeDIita AR dxideaTSOMETIVMEMI4 M prbWbaenai Stigé q}a?%'aﬁfrﬁ oxide,
and/ or tautoners, and/or phar nmaceutical salts thereof

niobia oxide, Jead joxide: yand Mgb_adapqegﬂ oxw\@te@r@mryprla’ie and preferably

&ﬁ.ﬁ ere each ring is optionally
Sup su e%{ %u% @?A%&Vﬂa rsem:st itutabl e position with hal ogen,
Cr ICisinapdeydnt that @&upbh& @hbuldﬂ@a\@s@fd&’c}éﬂw'dro%u g?@u?s Silica is
hydroxyl dr oxya

hal oal kyl [0)4
a pr%lﬁrregwo&a’l hey g(r@)' egt ;{g)rgm(y frpat eq\pﬁjm lsynderstood to
r
meaﬁu]a} gﬁy?&ﬂf Whkg an% @??%é‘cr P%Ig‘cmn@f éé.frillﬁél e r8f<91 groups for a
pi perazinyl, phenyl phenyl Cl 4 aI kyl , or
- SO2NR10R11 ; the brl dged r,ing including the fused
pyrazol ring is optionally dubstituted at a
substitutable position with a group that is
i ndependently C1-C6 al kyl, C3-C8 cycl oal kyl, C2-C6
al kenyl, C2-C6 al kynyl, Cl-C6 al koxy, ani no,' Cl-C6
al kyl am no, Cl1-C6 dial kyl am no, -S(O 0-2R , hydroxy,
hydr oxyal kyl , hal o, Cl1-C2 hal oal kyl, Cl1-C2 hal oal koxy,
NRlC(O)R' - NRISO2R", C(O)Rl, -C(OOR, -(C1-C4
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- SO2NR10R11 ; Qor 1 of the carbons in the [3.3.1] ring
systemis optionally replaced with an -0-, -S(0OO0-2- ,
wonroe7MRISe group; the [3.3.1] ring systemis opCrasaloby33943

. Substituted with 1, 2, 3, or 4 groups that are
givenaiefraecRIRaIfgr thecoreparatigaef tf@c@@lyatwescrm@dct&rem Depending

o B 3 B ey 9 3 A R s oo
group(ﬂ*r @glmnmﬁaﬁlﬂb@?ﬁr suc&?(\lg)ltgﬁlthe_snggi@)@éﬂ?é@?éhtmduce
exira NSRS BV oIS AR B, aqugsusdpase solutionbang themmwashed
thorbughw%ﬂgwb’f@ Mb@@ﬁ%:ﬁ&t&%‘@a ﬂjﬂa'flﬂtfm?%pegé 850°C,

a cycCloalkyl ringt optlona e Shb
priopjor Usen @pmllymeﬁﬁaﬁa&gmpbto r’eaydmtdxgIcanﬂlérdlalytdv@ﬂable silica

supfifitaPné sPvadid STea i p e Rerana fnybehufytom 280° To B50°C to
optilmizl theypopulatidraleasty oﬁ’ﬁlﬁfa%et KyRirgkyr lg rb@p@ﬁﬁb%‘% e/ Therefore,

substltuted with 1 to groups that “are 1 ndependentl|y
the peafeged silivpgsunpgrt U%@d(iqr thelpkepgratinalaizd kglid catalyst is "treated

snllcQal ﬁ%leﬁ%)e%r‘f %g@rr%giegﬂ% scﬁatﬂﬂialrl sﬁlga %ﬂ%ﬁﬁtg %E‘é rége that have

had athéeswfaoerhyﬂteﬂyll gropps Mgrehyed by trédtiiced Wit 8 b‘lasfeoscﬁutlon as
de grrou S that are i ndependently hal ogen, Cl-C6

pptaindhedmaxinpgRyUmReraRf iroxyd @éw@sg,w(tj:gyt gegradmg the

phyé]é‘élQﬁ{ég?Waﬁéé #E@P@ %ﬁ%)&@?%ﬂr ?6%0%@%?3& 3% content on

SIIIC@)%UDUW is pawmpom forathe- ;ﬁéﬁaﬂatnﬁﬁb”f aromﬁRbérbcﬁtdtbs such as

EPQAFELRS Hecale baSitimpLtiay pucthas Allinietsl peds arefica causes
unwBhiey sidé Pe/éou_ow rdn@'téﬁd@bd oads@dé@%?%&ﬁét%lhty AW%H()ME 51<°P silica

qui nol i nyl,

Su pm rawsey lyls’@@uigy pf tmegzatal{g/strpqrfmmancerwtdir ungasiredrside reactions

ore 50 MRS S RS 55 P e SBh BR onat

and Ut-dry: garboriaj/@lﬂd‘)e/;br,efé?;iedlﬁrédtéd bmcéﬂsﬁ%lcﬁt \K/ﬂmave@és%an about

hal oal koxy

| h CF3 CH2CF3
0. 05(/@ L(o ﬁlaaé Q%ﬂ?p te%%@p@rcaggut 0. @&.mg@Nﬁ; Trepfirgysitiea with aqueous
I 1 I
ka4l soSEi 2 ) Bt i o o v
leachimgrauit aoc)/mulch silica.fraro sitioa sdpport dlifingtHeatrdbtmentiginedikali metal

solufiflf i c2l3p e Reom el aRnEABY PAYSigas hadnty lﬁ%g?ﬁq@n)gth
pO?)'tHérothtmyEt% éﬁ§bl8§§@ in @413 %\/f{tl’é}‘\' re)%p%rfg l alkoxnde or

koxy, I oal k

mlxqe;l),@e@aé ﬁlkgmgei pata}gaatk,whlcmnlri phepagred by, beri{iay @ne’ta( élkeﬁﬂes to
porcfls pbprtind eiets Hipuat s Piitg BoRgRT Sh¥ mergus supporting

matmlatwmu@t hiVe sfACS AYAroXY1.grots) WhicP ReRY W
SR S B oS o R ity for the

formatlev PhiexygesHyislartonsis. Fhermietenad suppands Yeates silica which has
oo 4848 D54 AN REL ah BEp D % e iz

the papulatiaBHbf the@}tﬁface hﬁifoxyl gﬁﬁ@@oﬁfsmca RUppbHiis Yery important to
roups are optionally

Cfeaﬁ%ﬁé?‘?‘?ut%@ﬂﬁ'x haf@hsredz @P%p%’k@h‘d? aetive rsifepernirgs Inp high
|
temp@t_étut@g@ll%i;f?dtloﬁﬁ i/ mb@tvgg %Fﬁ‘l{ %%N%g}hﬁ%n %%/ o’tﬂ%fﬁ@&z of silica

al kynyl , hydroxy, hydroxyal kyl, Cl1-C6 al koxy,

hal oal koxy, -C(OOR13, -(C1-C4 alkyl)-C(OOR 13 ,

- CONR1OR11 , - OC(O) NRLOR1I 2 -NR C(OOR', -NR S(O 2R",

-OS(O2R', -NR C(OR', CN, =N-NR12 , or —N-OR13; t he

B-ring is a heteroaryl or heterocycloal kyl ring, each
of which is optionally substituted at a substitutable

position with a group that is independently Cl-C6

al kyl, C3-C8 cycloal kyl, C2-C6 al kenyl, C2-C6 al kynyl,
Cl1- C6 al koxy, am no, Ci- CG aI kyI am no, Cl-CG

NS A\ N NN



am no, NH(Cl-C6 al kyl), N(Cl-C6 al kyl) (Cl-C6 al kyl),
or NO2. In sone aspects, the invention provides
woaopmsa®oof Formula VIIlc or VIIId, i.e., conmpoumngs006033943
formula VIl having the foll ow ng structures: Fornul a
via M @c $lidenidgeabands. ?Mammazleg ¥he sumbiaz of did GR3,SiRdidgRhonds is
hi hg;i ehdtheBrlng are as defined for Formulas Villa
9 (Eijeg}{al I n anot her aspect, the invention provides

COMRAstn @gfmrﬁﬁéﬂl{!io@u}éitlbh%f ﬂ?/dr\ﬂxw droups for.a GiREPaURatse idtiudes

fornula VI I havi ng ow ng structures: Fornula
the maKinUMJHIPY Qﬂhwdroxw\gr@ﬂ@s )‘bats:an@e obligingBfor the giwen surface

e e 1 k1 64 Ao BB cscroe

aboveavent i on provi des conponds of Formula VIIlg or VII I h,
i, f formula VLI haV|n the follown
st ThemRiP redgaﬁﬁﬁjﬁ&}@n'd%aﬁeo FRHRAIW/ANG Y Medalalkoxides such as
tntanh%@ led%g %lr(%?ﬁurﬁ%lkd%deﬁ?@? ﬁﬁum’%\]}ﬁ?@eﬁ,'ﬁ%%ﬁ%ﬁd&,and
Il I In still

I ne or Fornmul as a and
the Iﬂ‘mﬂ' he@mpéémetalrwkomdemmcmdqm mweie/salernmﬂmmtka siich as tetra-

E la VI I VL. f f
alkogrle Bidvath Tkt ah & MERIRESS" Budhmess | Fipelkoxide.
Exaﬁ@lléﬁlb@ prefdrind WppSHtX dré silM3L Szivconitd t'ﬁ%maR“utaB@*sﬂ%% smca-
and the B-ring are as defined for Formulas Villa and
alunvnm pnd| silicgoriecaidpe ddsingtirrated alioa snegpasiallyeinportant for the

eGSR e B e SRR 5816 Buppon

can Yabé @ne\drithe, diffetdnt methl digoxidtes. h, Vi1Im or Villn
V\:h% ein the B-ring is p}/razol yl, imdazolyl, pyrrolyl,
i Eﬁdl%ieroqw@aﬁ.raemﬁ koegﬂ%%talyéta@fe prepared by contacting a
metél"élgé‘%% é?:'lﬁ% {a'rﬁ&@b %%K{tfow SHipy d|ffefent metal g kIOX\des with a
i'm dazopyr i m pyrazol opyri mdin 0
suppyrt s as sitich aufenwwerature froapabhautf0° o abbstma(lﬂF epkeédsrahly from

abotfiE seateht $00E: s AReghe Sokdh Riepatiagy diseaviag one or two
dlﬁe?éﬂﬁﬁﬁéﬂal aﬂ@xi@@s% E%BWent Cith&BolabkhiYst @Flﬁ’:@ffeﬁélwﬁi@the oxygen

kyl am no, - di al kyl am no, -S(O 0 hydr oxy,
brldgry mrmwgwmtnomalaﬁy \gay.CExaaipes ny$ucl'cs_olmntaaﬂredﬂyhcoop,rbons

ether&%&@%a&f@g% %t&w%@éﬁgdfoyg}g Ol%ﬁ? o f{ifferent metal alkoxides

are S0ppOtiey |dhh§r$¥l|pﬁowt1©bﬁonﬁéﬂ3/ Whedifferést wetal aRdide solutions are
substituted wt groups i ndependent |y sel ect ed

preparetend g snacted vith ajsupportirepatienagt- o™ al koxy,
hal oal kyl , hal oal koxy, hydroxyl, CN, NO2, phenyl oxy,
-S(_O)O-2-(C1-06 al kyl ), ~ NRLOR1- | , CrC 6 al kanoyl,
M(OR)y, +dyOH (amea glppan durfSEENRL QRD), ., (04), @rhihe ctalgst)s x ROH
t he mvwwé_on provi des conpounds according to any one
of Formi eI 11, or Villa-VIllo, wherein R3 is H,
hal ogen, C1- @4{3 hee I = ley CN,
R4 is H hal ogen rlgéi( 1Céa§?{/% MR ahg{l%g)l? 9&%&506
haBuapRrted mtanwm laik@xnd@nﬁ Eph@nydmx,\,atalysicﬁi(ecnngh@r activity of

sup;?#{/’%igﬁ%mﬁé?{}qﬁ%éﬁe v y%k&%ng%ﬁg ﬁn%é)rlgﬁ %ﬁ@ﬁ%ﬁkb)ﬁde in
horriogieHeoGd catalpétkis! attrBRANRIO Ridha adigkp e fhe lsippbRed Ti™*. The

aspects, the invention provides conpounds according to
cataéw asiftityoplays amuiragonant] role fonaeid calelyred tansesienifiggtion and

d.spg@e@gﬁﬂt&fﬁ:ﬁ@ﬁ%ﬁf @%dd}é’rcom O%SE répaéb{%@a Eigr ding to

any one of Fornulas VIII, or VIIla-M 110, wherein R3
and RS are |ndependently H, hal o, or nethyl.ln other
aspects, the invention proVFﬁes conmpounds according to
any one of Fornulas VIII, or VIlla-VIllo, wherein R4
is H halogen (in one aspect, I, Br, For d), Cl1-C6
al kyl optionally substituted with hal ogen or hydroxy,
Cl- C6 al koxy, CF3, OCF3, or CN. In other aspects, the
i nvention provides conpounds according to any one of
Fornulas VIII or VIl a- VIIIo wherein R4 is

™~ NN [ ~A P~ o R IFNA 7/ NA M ~A P~



wherein R4, R5 R6, and R7 are hydrogen. |n another

aspect, the invention provides conpounds of Formulas
wokbd7osemoVI 1 1 a- VI I 1o, wherein R3 is hydrogen, pPOalUSg®n/033943

G-C4 alkyl, O C4 alkoxy, CF3, or CN, R4 is

oxHZ8Inassiblg ta zsepare arﬁtho@rt@d meialialkoxide welalyst, insitu as an

opti oD g B Ra08A ni H FRPER sifopart, VK qikoide

solutlbﬁs hrveirdulted mmwgdelse mwmbte?ﬁpdﬁ@tmlfﬁﬁn ‘élnhthenﬂb about

la-VIllo, wherein R4 js % (in one aspect,
400 d—‘r /tﬁtqrfom:@tlormj%suweddne@%ﬁ@& X'Idﬁ %t@yﬁeama@;s@@ﬂmg solvent
Vi I
is drajfe: acff(’ﬁpﬁorfé@l é?.ef\ﬁtﬁﬁz\g%l i ﬁw?ieéel{‘%oé%l E%ﬁlté@ s&ﬁnt such
as eﬁiamll,,pe@iat@ oaﬂtdadu&ye aﬁﬁbptlomalmeamreasmhymfdge natalysts in flow

hal ogen 1CZaIkox cC,2 0
of a9 GRY AN S TOBRY o RSOIRRra RS frorh AbRHb P To Sbout 400°F,
I z ¢ ,iot 0 p r I
pref??%ﬁpl B ;bﬁm és’d((lﬂgc a’gg r ggeﬁbé%_g?b °F, if;fé %kal%g ey rea&a’sﬁ é‘or the
transesieridsaliontang mym@gdmr@itlohaFog&w prEpalsathpnlofyupported metal or

P T
An &¥hible lof aytedatad %UbFért@@ﬂﬂﬁﬁreath%ﬂlo@V@stchB@d Ribevedes
conpounds of Fornulas VIII, or VIlla- VIIlo, wherein

RaImiifie RBresent RevatiprRaleastivation ©fr betesogenagusc satalysts was

oos T R DTSR 14 DB Ap NP ARRRL] ¥ bt o

carb@{hgt&ilﬁ stéblatasaMPG rEIBC?: i&t%gt Wenlsha!{)skzgle@d (t:lfa‘tdti@(aéuse%f Cétalyst
J,  Ch- al oa y . L .
deaﬁm%'an R%g&ﬁ %ﬂlo hegqyy gqf]ympr% %pﬁéaysg,%@gh blocks the

cate\y&i%lab%esﬁés%vagg%q%% cmg&%ﬁé% g*rggean - .%geybgéa%s@ fs either

darkc &rdwnson dlaghi crependingioa the alsgeee fajr polarr]@]rd@tms,ltlon The

deafia8nLiate Gy Rhiciyer SROBsREPHS CoIBL it Bl dreter for a
dlsp?opd?floﬁatﬂirﬂ‘éﬁétlémﬂ\tan% t?ahé&@é?ﬁi&@ﬁﬁﬁ kaadBbnCht vé’ésl‘diécovered that
| koxy, hal ogen, or C C4 al kanoyl wherein the

dea@uweé@@patajysimul@ bepreivenaratyd dugikt by @@@almenzlmgath@ pglymers

doppQUAREH o6 FBALY btttk FEURsFRRRL o R wit 2 compound

contdidih@aWyldkexyl ghmpe is0ciiRés atehni/mattaaniol dthamsl epiténol, or mixtures
hydrogen or nethyl. In one aspect, the invention

of hysfrayy %@peeﬁ%@melsva@ém@ps@twq Pptignally ene,can usea solution
[ Ye
of ARSS) rfEodi 15 RATRE BB 388 A, Ruene
xylenesjpmmatse, bfexBoe ndtané, Xecane, THEonamumnbetum‘s dfsolvehts. The use
A-rin

of a $glieshithe Sepebrisiizahon et ROUmRTP AeRPaRPGpSieActGaled Catalyst
is oi'i‘!lytcibthﬁ\ﬂap%ﬁ nc@]reﬁﬁlrédi kvhe ré?en@a?éd‘&é‘ﬁé\ yst §& pkéferably dried at

Koxy, hal oa hal oal’koxy,
temhgrtatww;frqm @par wgbwtyﬁoo Ei ap h@rMaﬁ((ya,g mmg@)ﬂow(pnoc& use.
NR 1 al k C0- C3al
Thepﬁ%{% re grieLalan wtnc%g/ﬁgﬁxy ﬁ?ﬂ gﬂ/@ﬁ cowlopgpis&ﬁﬁlperformed by
treaﬂmgf)ééa@ﬂméd cﬂb@@t@ﬁb)ﬁty in the e ankhieshdl oFlvated-aibdhol solution
Or- SO 2NRI1ORi 1. T/US2006/ 032579 | n yet another aspect
or Wliﬁ‘esﬁeﬁ%ﬁtlaot@%@@wufésﬁ%n%’&n& 690" Iroprafierentixily Iﬁom 270° to

{ b 0
450, The, FeafiRelt @“%38%%5%‘% ﬁLﬂiﬁtﬁ%M&P‘;‘%ﬁo‘*ﬂWﬂ both
I Xb wherein Xis -C, , -0, - S(0O0-2- ,
or -NRi 5- , where the C and CH- groups are
optionally substituted W|th41 or 2 groups that are
i ndependently oxo (oxo can only be a substituent on
-C), halogen, Cl-C6 al kyl, C2-C6 al kenyl, C1-C6
hal oal kyl , C2-C6 al kynyl , hydroxy hydroxyal kyl, Cl-C6
al koxy, hal oal koxy, -C(O)O?ls , -(Cl-C4 al kyl) - C(O)O?
13 , -CONRIOR11 , -OC(ONR 10R11 , -NR C(OOCR', -NR
S(O2R'", -OS(O2R', -NROOOR', CN, =N-NR12 , or



In anot her aspect, the invention provides conpounds of
Formula I Xa or | Xb, wherein Xis - S(0OO0-2- . In
wanoeihse19aspect, the invention prow des corrpoundu:/Usfz006/033943
Forrmula I Xa or |1 Xb, wherein Xis -GC - CH2-
alcowersmlmtm aml staain.- Ear eyamples aadeaqimaitqdqﬁaﬂaiyst may be treated

first wi‘fg aﬁ L 95@ @h%y féﬁlg% ﬁwgﬁ%ﬁu\@m'ﬂe@rﬁ 8rﬂ’f’?§}ﬁ%?9§ Brder. itis

prefé?ab@ {8 p?érf@ﬁn theZcHthlysl fegeyibration- l@lcﬁarfwlﬁﬁﬁémmres@e% that at
kyn hydr oxy, hydroxyal kyl, Cl1-C6 a

leasthaiom Hagwyl pha;(Q)papsem in_the1Catalyst legn) - @@)%gﬁferged alcohol is

met@%@&@% 85@|%%@§P§%w6 Opﬁ%ﬁ&%%lcoh&f%@ﬁ@ may

contéi& waten w}samua‘soﬁ‘up $0 80vet%, ipreferaloly yprtoAQetYc o1gsh praferably
Formul a | X

of [ ounds according,t.o an
up % diRstERaT Stomh ¥ deRolyReNZaIRT Ererer@iEis pengl DEC.
EPCpé{ﬁ@%r%{ Ia\m &Laépéﬁf{enet@bér BRY Heavids! é@@l'ebblymerlzahon reaction
pyrrolidi ny pyrazolidinyl, imdazolidinyl
productsazol opyr i m dinyl, im dazopyrl m di nyl,

RALTEE %bﬁf’bf GBBR B0 Eine BAER g mprove

sele@l‘i\ﬁﬂyt hR50Nd a8 dekeniied SBdvd, s infrdenesd a§b|cbn@50r@\t of reactlon
yl, C3-C8 cycloal kyl, C2-C6 al kenyl al l} ly
mlxtmre t@@ catalpbig reagkion aon@gn@gemna;@chfmmdea@pr@lxture or recycling.

e BTy T oSt DAL, civen

egcoINﬁih %%thef i @hﬁeneg@(c@] @.thyl ethieh) ditthylede(gydrl dimethyl ether,
-C(ONR OR11 , oxo, CN, or Co-C'lkylphenyl, where the
etc. phenyl is optionally substituted with 1-5 groups

N %%%%t%géﬁé%ﬁnﬁq%g @g}lg%é&@%d ﬁ]{hﬁem%hﬁd)n can also be

hal oal koxy, hydroxyl,

usedNn 86¥, ppdesssg! <ﬁcxrythe Spn@)du@tlan(@fcaromticylc)arbon\qt@s ORhere a

nomogepepus CrITShinueBH delidbe spteratfliir S RBNPgshERys catalyst

systeﬁméﬂtm&ﬂn&fsoﬁ@ibﬁuh@st@éfhrly dlr%%o thaOWBRY ROAtEE myjmtgaxceed
to any one of Fornul as or | Xc where t

abog@t 942nvft Vs dderefore, atbeaczﬁialasbme\méatm tesh ctwesdlsclosed in this

oal k er
eGSR A 55 SRR M phiochaRld
| Xttavag su@prISIﬁglwmmder@dhaﬂ“tblismtélpstaiexacbvﬁmfcdﬁdﬂ beabeviated
| Xa, 1 Xb, or I'Xc where the B-ring is defi as aboqv
by perferminertbe dispreportignaten Eackon iny &P;Se?%“%%@%?ma ERydroxy
t [
co %‘rfﬂguéﬁ d;l, Eoéﬁb?{ol Sﬂ‘l?@egn{d?é 'tl‘il-'}fggiisrp%’rﬂ nagigﬂgjcr%ﬁ?)elnﬁgt by the
performimy dispeopuirtiGioation s theXpresexbe afra tracevtmepunt hewater in the

s defined as above, an o
catalyia aclion 2585 e EpEnbaLAe p UoF Mg PTEETON R.(.810%. It
app@%&qﬁbt thEREbERHEA! pSHioR bR A8 BRI b sitbd batieibatalysts are

I'X-4, 1.e., conpounds according to any one of Formulas
polycehoriates. drerfomningedisprapertidnatieg insthee prefancgsobpparomatic

d, wh -
hyd&g}iyl gpﬁ]rg%utgﬂ gqrcéqtggrﬁé@%t%a%%%ﬂorﬁvw P%l?]ncg %égn\k/i |Og]d g?sé}ﬁla -arhBunt of
watE ARG BakE YAt réQstBn Zdniefebultd in@ccepiabmstable catal;ast@emf@rmance

to any one of Fornulas |Xa, |Xb, or IXc \/é@g
Hovgevarnig is undrrstanstithgd temauehaf @npromat Xmompound results

o EELAEY ] P48 (RISARETE oy Supncih o e

| X-6, i.e., conpounds according to any one of Formulas
| Xa, 1 Xb, or |IXc where the E ring i s defined as above
and where the C3-C8 cycl oal ? group is cyclooctyl. In
anot her aspect, the invention provides conpounds of
Formula X, i.e., conpounds of Fornmula VII, where the
A-ring is heteroaryl that is pyridyl, pyrimdyl,
pyridazi nyl, pyrazinyl, thienyl, furanyl, pyrrotyl,
pyrazolyl, or imdazolyl, each of which is optionally
substituted at one or nore substitutable positions



In yet another aspect, the invention provides
conpounds of Fornula Xa or Xb, wherein X is NRL5 where
wekboisotd - SR, -C(O R, or Cl-C6 al kyl, an#CRUSE®6/033943
Cl1- C6 al kyl, hal oaI kyl, or phenyl opti onaII
trangegistifi¢ationdregation1 THesefgra u@@lﬁtamnmﬂlee maépmt@e of layomatic

w8 5 5,800 o ST 10 BTl @ . m v

disphybrbayhtiorGeaction keRe |s|d’ss%htlél| to @ﬁ@bl@ﬂﬁotmid}fg%ccép%le catalyst
s of Fornula Xa or Xb

Cyc'ﬁﬁ'\éi?eg%‘hgﬂqp@o%%ﬁ%f'\zong @E%sﬁ@&the fraesesiewfipation reaction, the
f
mold gé’tgﬁ Q?Ehéﬁ’&% i@ mdirliddn ﬁﬂepfha?ﬂo{) |2¥5\,ﬂ>?pr g&? %(gig%er than

I'n anot her aspect, e | nven
abo@fcﬁréommﬁpteﬁetahlyrhigbexﬁlanab@t OBBrein Xis -C,

BB eeltHe Stiherchsats b s dh Egé"ré%rﬁﬁteﬁ&%%nwm

is ilosteateaxn tha@figdrd.y The
Cl-C6 al kyl , 2. Cb a{%?&%gw%dg%g’:ﬁh?sg%%ﬁ and five

dlSt'&ﬂ‘t@thU'ﬁ?ar oxV¥he hijigt osyell ehbase Opackor 38 is primarily for the

tran 4138?&;{ e@%?%?% pé&i%%gﬁﬁmm%?cé Phsaeh The sgeond dual

phaﬁ ©eCRr,37- |£\|Bﬂu$(a@y2ﬁr thedﬁrasamonatlbﬁréé{(@oﬁ to pf%\{iuce DPC from
Ep '\%'\*h | g . I'n sonme aspects, the invention

Cp ol o‘ﬁ@ & ﬁﬁ%tﬁ%@oﬁ3¢:aﬂﬁ1§ﬂ7aal’ﬂd03de@w¢hcmﬁlﬁ§6amﬁerogeneous
cataﬁféf’%dbpﬁ%ﬁélﬂgaw?g@.gﬁ%nfﬁé{gﬁ&a@eﬁ-’@& %51@32&'“3 WREEISEEA in this

inventiomz @p}lbnah),yonelmay mrj(ﬂodupg ra@ditldnal fiyéd bed reactors (not shown)

In S%r!ﬁsdgzm o :ﬂ{%’@myﬁ @' a[%l“ p dl%&.quthls additipnal reggtor is to
_prodege IadmltlonQEEIhCOfl'h‘ém&h rih%n%ﬂ*e'e@%ﬂle% ﬁHF?& fobHDRE fled®tream

substitutable position wth a group
2 are migsbwitb iecyelestreamsl Kyand 25 mj thm moetmed mh@@iual phase

reaofr kﬁq‘)“'m"#@"’%?’c?%‘%%éy Eeiiftelh 2 SRS GARS hﬁ@?&'#ﬁ% fo 38 via
line Ay Thepssduey EP@@h@the% ﬁ?bdﬂj@‘[ Skl ar)e%o@@cé%@ééﬂf&w ng the

trans%(c%jcf(gqa)@p @;@@) |:lp the (gqg)tcpq@% the co-nmductcem}wa@cpl is vaporized into

g2 558 =y RS 1S 1S B 0o o

30 v@rlrmsffalﬁw@? Elha:(ﬁbl & i;try;lbged 6@|2Rthe €dlutin 30 h't’@lWerhead stream
8 with gttt B Bléam ¥ ier iy £oolechanshieriathoduced o gas-
Ilqwdpbéébéhé'non RiGRY36, Wth%ﬁbb is! r%'gg&% hg rtlgga%%%fdr 38 and

he invention provides s of
37. 'Elaﬁrhmud]a&eam‘rﬂ (@th@mlb‘remﬁb‘oa ecyfcldebtoriE @plafit.to ﬁbaduw DEC.

Asncx‘liéewg\g}(’1 (—ilqr%gﬁ (§ cg‘l% ?f(g‘y\(hlc “ %g%qaé)s%\ég}f%m%nol andEPC
is re@}dﬁd béMt@dh@Peébf@r 38 thidligh Ifriebst ®bh6r?§lfg%n%9ﬁé&gb%%k§se to place

roups that are independentl

\a catgxm@;, ped 691@ the keitom srctionoditize colmmzy | ekmNthe sidedraw point
I 1- C6
or eI SRR 1 RO 4 R o 0

desigtiedarmidpdttled so thad &md@mw stre@ ﬂlrs@%sélg@lytfre{e"bf ethanol.
is substituted

sone exenp ounds the pyridyl
The eI Aab I theiuaRhRCeranver 68 qommmsrme lngset 6 and 7,
n r S o
°°'“@Eﬁ3p%u%*§";“'2§€o*ﬁd?‘égd?o RO s Pea 17 ity Jrésgglurp 30 s
Xc, where the B-ring is as defined above and t he
heteroaryl group is pyrin1?§ which is optionally
substituted at one or nore'Substitutable positions
wi th groups that are independently halogen, G-C 6
al kyl, G -C 6 al koxy, CF3, OCF3, hydroxyl, CN,
phenyl oxy, -SO2-(Cl-C6 al kyl), -NRLOR11 , Cl1-C6
al kanoyl, pyridyl, phenyl, or -SO2NR ORn, where each
R10 and Rn is independently Hor Cl1-C6 al kyl. In yet
anot her aspect, the invention provides conpounds of



-C), halogen, O C6 alkyl, C2-C6 al kenyl, C C6
hal oal kyl , C2-C6 al kynyl, hydroxy, hydroxyal kyl, Cl1-C6
walzktnmjsowhal oal koxy, -C(O OR13 , -(Cl-C4 al kyl peTUSDRI033943
R10Ri i , 006/ 032579 -OC(O)NR 10Ri 1, -NRLC(O OR"
mtrocttt@eg(t@)tlz@secorm@uylmase repator oY Ria limgs 13-andfd2 Therstream 12

conplha % 45 i, SL0R ol R Bl gy on e by

proehmjs',ﬂtehetcﬂd ameaccsumtaa ist b de@@ﬁeﬂla@tﬁi dpérbte%i wmmmze the
Cl-C6 al kyl, C3-C8 cl oal

d
DEGH s Bty 82@2 ﬁé@ PRI, 1203 Combinad il rawdmgtream 19to
0,
stregé*r %X'sﬂté‘% ;g%;ﬂ? s E&m@ﬁhe@' H‘@fﬁ@iﬂﬁ as sﬁfs%ﬂ 1 @@ the.stream 14,
whigtnisdairadused toNRLCT Bt'qducNBPSIﬁﬁd the é‘é-@hﬁﬂuctﬂ&@)a%rod uced

in th&%@:ﬁ;&}@fﬁ%mm éN%{éolg%twfo éBCOFQE_gﬁgmg,reactor 37 is

vap@rtnirfd it (Twéﬁﬁhémé hTHe %ﬁt@#@ﬁluéﬁﬂﬁ@ﬁﬂ#?@%ﬁﬁtr@ﬁh@&d ffthe second

en

0]
dlstlnatn%pwmn Ba Jmatmamhwsocmpom oNmstipHeBg| B, phenol,

0P, 48 8yén ks o ooy P b 3L RTBEC i oo

16 amg lstnppmdrryff along A \Xdporﬁmttﬁarbﬁlurlnht&iﬁé‘y bveMéabt¥am 17, which
pyrrolid

is lnf HBH%&Cg q%p,ﬁlgt?tlc%ﬁ{qgé Iﬁa?\/llta linechRihe b@@@pwtreanu &fror the column

52 UL Al aBLIRTaS) 18UREH 199 L PDER o socon

reac&cprg36 piai lnes| 1%/amh bét iTthat redytztetldmrifdrdhé sgb@mwaubhﬂias@f @actor
inde

37 cgmp(; %aﬁr@ﬁﬁ oglg'ngg);*@ é ggﬁéggscﬂ;%)ﬁ 3@16;4 The o(tjﬁer stream
20 iah n

5 kwmﬁr{gm&%ﬁgﬁﬁﬁtgf %%W fﬂl @hew‘@ Eﬁnr]g D%C in the
stre@ifdé Fegovesek a8 overt@adrﬂteaam an, whmhl ld sentmmelfmstscahﬁmn 30 via

e A6 andl7 o8 SHOISEELR 22 BREHS i PubSbel s L our

dlstluﬁtmmrolmlnh 3otbesgione the ﬁyd?ﬁé&t%@h@toﬁﬂﬁs H‘fe c‘ﬂ/erh@&@ﬁream 24.
or C1-C6 al kyl, and R

The ,pgﬁtgéy ty@amc?ﬁ iberyiie copimasalis yewsn!ﬁst tq 3. e@pmnanmttedoottom
strosh P 38 Ry eraIURRID AL BUBY iSR! 85,6, and

7. ﬂhlal fmitdm)sj;reeguﬂﬁ frzm;n m)ntcodmycéd e Wistillelibn ebIuN#® 33 td recover
enti on provi des conpounds

till t.he inv
the gbdbgt BERE" e 3B Stikam 2By waigreisanainly SomPRBRG of EPC, is
recyél%gftg‘rthe Hﬁﬁrmért@)?(\ r’lééetb'r g?g)%mi@%nﬁﬁeg%hﬁﬂﬁ %4!i@ operated
undefspi-atmaspiierio peessuoe. ﬁhe\baﬂtersn strepm2itifront 3$Fwtml ciude DPC

stregﬂ?: andm%—gh\g&SSSéglsérc&ﬁ% el &ﬂ;ﬂmw Btr@tﬁ W%hﬂ ether,
|sopemtaﬁeg3”r®utéhd ireplase of hlﬁ%ﬁﬁ'@{égrﬁrtd pQPtFé %%ﬁﬂﬁ&f‘fheggtrgen gas

be a substituent on -C gen,

for thg papkAtionof te twadyal R'WSG @otsthaB&mw&? hydr Xy,
hyd | kyl, C1- O OR13 ,
o e al kyl ) - 8?%@“‘{?@1 EW%%)/ C(oc% O NR
1 ORAtitaniunNRINEO)(OR' wt- <D@'?lc&t@)y@f\"supp@ﬁ@é@)('}’rR' snllcaNWas prepared

In sone aspects,

acco BRI ATHNO! %@6@@@@0%@9 BOBarn paisiohein 0
ml dGABRRHBCTBRERdiRd (18 nfdbh, @pslp% dﬂ;}w];p%('afbo%gﬁﬁtst SA

wherein the B-ring i's pyrazo
triazolyl, pyrrolidinyl, pyrazolldlnyl
|ntdazoI|d|nyI
trlazolopyrlntdlnyl |ntda285yr|ntd|nyl
pyrazol opyri mdinyl, or pyridyl, each of which is
optionally substituted at a substitutable position
wWth a group that is independently Cl1-C6 al kyl, C3-C8
cycl oal kyl, C2-C6 al kenyl, C2-C6 al kynyl, Cl1-C6
al koxy, am no, Cl-C6 al kyl am no, Cl1-C6 di al kyl am no,
-S( 0O 0- 2R, hydroxy hydroxyalkyl hal o, Cl-C2

R IFNA 72~~7 7~\ I~~I1 R IFSA ™ 7~ I



Wi

ol

substitutable positions with groups that are

WOyt oxyl - N, phenyl oxy. - S0B- ( CECARSHNG3943
and 1 s&\%&mg? pi&%é@agé&%m%’éi{%é%{m lgcla gfyfampg Eggmcﬁq/swtlon
was S redalEes it o Bobor e HisRRaRAdan{S in BERAG {lgne solution

in a PUD .mMidsid WitlYaGondanter. VAfte Vhbdutt® hMlirstrefivk athbcekvflefss toluene
Villa to VI VI 11 h, VIIIQh1V|||n | X-1 tO | X-6, | Xa,

in the fPsk wre bojte off§sorg th@(@asly editaniam butaxide Slqppg(ieéi silica was
recotioiid fl%fﬁ thahRlR! c{&‘ﬁe@af ‘I?@ éﬁ ?X/ra%ﬁnlr%\fed fBrdla@ Bb¥ts. The
pyrrolyl, i nyT,

rlazo pyrrori razo
dried silidanas chlcinked et 5;39?@ dot to anhrsofTMBemmed pniduchafab;paper

substituted a bstltutablep itpon.wth a oup
whitg gganyie. TiedBlardaiivy weideivas RS chiess et iy
C2-C6 al kenyl C2-C6 al gk )ém(/‘ t«rj}é C4 al koxy, am no,
Cl-c4 alkylarrino, Cl-c4 kyl am no, -S(0O) 0-2R,
hyArmoked rm;abnm/ytamur@mmeqaataly&tlsml,ppontetimmalhoalms prepared

acco aﬁ%&)%? %Rﬁ?ﬁ Séz‘gZQ %&@fﬁ? XM &%%g%sso%%’zda 31 '80 mi toluene.

The ﬂr@éﬂ éﬂ)da%e@)lﬁfthe cehbNRdAPie ‘llbs e at@20°Crfor 2 hours in air.

phenyl . where the phen is optionally
25 nﬁ&%@t?gb gf f@éﬁ qudwsmcaslsgew nigbiga l@@tpé@e solution.

Aﬂe{wat oapg ﬁope(q@a(c'ﬁrt é@gg ;ésm%qﬂgl(%mt%x%%@éﬁ gég e%(cess

toludMe-@as draiheaxout, frdeh, ih%lgaslr Ehanaiemmlutroﬁ(uﬁ))rﬁemaha @e@a(rjed by
al kanoy
mmm@@@ﬁ&)ﬁwat@ﬂ \N'ﬂég@Q i H@th%@ﬂé’&"t‘%go%‘@ inﬁﬁxgﬁﬁ')ﬁléﬁd then the

soluﬁ@?We@?ﬂﬁ%@WW%@{%ﬁ@ﬁmvﬁsﬁﬁ Ho@:(/f ?%é gi(ﬂé% éfar(\/%?i,anol was

draingd out framhe flgsk.VAltitanium tetnabutdxidensoluden prepdrd ®y dissolving
| Xa,...] Xb X1 X:8, Xa, Xb, X -1 to Xl -6,
3,564, tigipim ByEicH B, i {5luofE WeigpquiS e G fask and then the
contbﬁ‘c ﬂ%@'ﬂﬁbk wﬁké rréﬂlmé'd in ‘bbillﬂé%Mbne RIS 9'h'o@f§‘>’|'he excess toluene
ra20| , i mdazolid , each of
in th@fﬂaﬁk was bﬁ&%ﬁb@fﬂffqm dle flaak sa' e ma%/eénal snsﬁ‘@cﬂ@sk whe recovered
fron| sk Hh oG B T2GREMCY QG VB, T hcird The i sica

was ¥hifcined at 50(?°§%er td @, ho‘v[ﬂr:t | Whe‘élpbbmaﬁdd dfithe |cé+clnéd)product was

I X
‘ dlffey@ntg‘rormtge %t@ystxncthe\)@@}t@l rE){aﬁ@plg 1r| dopge%wqumﬂogranular

suhcépgpg?éﬁitﬁbn tﬁé‘rd eY'whlf % Xlin tRY'C, tlllofi“E'%él ple 1. The total

dazo or pyri eac
catalyst vieight veash$0.28g1 ddhisais @ -talybtsBl tutabl e position with

a group that is independgn - &4 alkyl, C3-C6
cycl oal kyl, C2-C6 al kenggAWL% al koxy, amno, Cl-C4
al Wﬂhﬁ’s’rék‘ém%%ltr@étéa eﬂhd‘é’%@@u@@d to ﬁféﬂar@ azﬁlxeohtﬁgﬁi%m’/moblum

hydr oxy , al oal (such as
ox1d@pa§aly$t§upp01ﬁad gaslhgayA oyx@nnabnumlﬂtamumg&dmatalyst supported

on tigehed Sl WS BRSNS 9 SRR T s B gre Ut sifoa

of CaHEBl Ekaingte MWds dséd ﬂf pmre w@n@awmhw aetfseRdmple. The
from hal oge - C4, al koxy, Cl-C2

gram%aro%\hlq@(ﬂg{o'@mwag tr@na’sgg weth acgocﬁunbbyd(@xgde(@h@pra@repared by
dlssggr@% 952?;(?4@4%226.4:@8#9%#%’? Be‘?\;ﬁ@%rgi%rog%rgt i % L with stirring.
Formulas IV-1 to IV-6, IVa to IV, V-11to V6 Va to
Vi, VMto VI-6, Viato VIf, V|IIa to Villg, MIIh,
VIIIm Vilin, 1X1to IX618Xa, 1Xb, IXc, X-1 to X-6,
Xa, Xb, Xc, XI-1to XI-6, Xla, Xlb, Xlc, vvherei n the
B-ring is triazolopyrimdinyl, imdazopyrimdinyl,
pyrazol opyri mdinyl, or indolyl, each of which is
optionally substituted at a substitutable position
with a group that is independently Cl1-C4 al kyl, C3-C6
cycl oal kyI C2 C6 al kenyl C2-CG al kynyl, Cl1-C4

~A ~ A



wherein R20 is H, Cl1-C6 al kyl, Cl-C6 al koxy, am no,
Cl-C6 al kyl am no, Cl-C6 dial kylamno, -NR C(OR',
wbab(moscmoCFS In other aspects, the inventi onPOT@S2@EH33943
npounds of Fornula XV, where the B-ring has the

Ther tseﬂt@ﬁasm«?ewas Wahed; wittheoldiwaler hqrpughlglarebtharkwitly hot water

(ARSI P Tt Tl o oL A, e oaod i

was dnezhzhh 160°Briov 2 tearcanpiendsgfedar 3RE°T 15V hwhcgsr eTHi& @alcmed

siiog; Capngs f@@bwpfai{ﬁng{éﬁﬁ%h e@t\@éﬁﬁ@%@%mwumﬂ wsyprepared
by di’ésﬂl\hﬁb BraAey f%@(@@ﬁw ();_—hlh%loﬁnl tBlucte3s. 4%9%6%&5@1&%8%:!1% was

dashed” bond “r epr eserit I'onal” secon ond
reflasein thepatmve, nichaim rluummd@aotnmomfdes g doredfiask with water-

coofefin . AR Boligs. theexd saﬂ?@aﬁ@ﬁur&&@“?fa@%w“ﬁhﬁé‘ié&out of
the ﬁiaMManamm&haﬁ@l @@kl A HRPare ﬁ% gqmat%FWfth 90 ml

; and where the dashed bond repriesent
metb@@‘é}nah@dh@tef “nmetbanelrmixtiyse sas, paurediintodhe ﬂask andme;lesntent in

the ﬁé’émﬁéfé‘gg?lﬂ ef Y A?ﬁeirl(}:{b (l;loi.xéfeﬁu?(c@\rlé'pq?(ggggs&&%rﬁ Fr\}zﬂ% ﬂlagk was

any one ornu as

dramyd 6outl Ve titaniuNf tetkabutbxidy- folutiéh tp@e\}BéredVb)(/Jdléébl\)(h%Gs 67g of
. Viat ?VIf Xlla to VIllg, VILLh
titaniym, by @deg 30,80 yddoluene wag poyrgd jotg thg(ﬂasbxgnd)then e gontent in

the FIQSRQA@@ re&fﬁg?% ?8%8%(345 \}f_’ﬁﬁgeséiﬂa%gqegg ﬁlﬁ%ﬂé ng A s, fJask was

d lstlﬁﬁtﬂ nﬁ‘ fram tr@flagik MhamhaterialGh {iﬁﬂflds;lawbvbs recoveped ﬁénﬁﬁe flask and

driefl 242D it 48t sRyial RSl The g slicervasnpeeciat 500°
- C-fd#riong Hfst Wﬁef%’;ﬁ&drﬁn&)@@f%g%@gr w%g%ﬁéﬂmﬁ@gn@ EE silica

i nvention provi des conpounds of
SUPBPftnEIEaS;C@ﬁé’Sﬁﬁ mul a: In other aspects, the invention

provi des conpounds of FE%&}Q?]{%(\‘{I where the Bring has

the formula: . In other the i nvention

pr Av ititkrsumo arkenitds cafalysir supported .onvirszted Naiider | 'V\H% ared

forpula: In other aspects, the invention provides

acc‘&fg iBventignmihe seme, grenelar slisa80rkby) asedridithg Control

Exaﬁ%lé“i‘%a‘%‘i aécg @F@Qﬁ@;rﬁﬂy&&fkﬁe %ﬂlc{:r&)b@a}%ﬂ Bytd{sgolvmg 8.3g

NaOW +r658®/mal of deidrﬁzecwvlata at mdfhl)t(é?)pekétgx(fégfor‘g ﬂniﬁnteé/Wlth Btirring.
to a,

The yealed icg wgs wasRecyyi ool watgackinen @OEWﬁIQngh%waﬁh@d silica
wastiated With'd?m‘hbhﬁfm ﬁﬁ%?étséluu&/ﬂ réﬂé(r%ﬂt s%lglﬁg%@ ammonium

conpounds of Formnul a
nitrafe im| lifer deisnined wet&fcﬂts?;O"G‘uiorlzmemts (Tﬂnepireahnmkmft of silica with

oS £ b Bt 1 BB S g oshos wor
deionizepomates ab bbb mp8¥tlre. WHY Rashed Biib8 %d3adi §t 110°C for

fornul a: |n anot her asg’ect the invention provi
an h@Hhﬁ@'lﬂY&d By calsingtipa at $7 0 forct.5 ours amdltl‘lajmﬁﬂﬁj’C for 30 min. The

clcie) S et S BB BT T S FAChBRI s or

calcinations la¢ 550r Gc Autitaniune tetdtsutdkiia viey ghép‘aré/dj Ib:z dﬁ@@élﬁ'n@ 4.74g
ttanlyrh et aBitonige 7 m'@meg?om%%r(%z 57t otreate silca was reflured

" A B i £7 U 5 AR
Cl1- C6 al kyl , -C6 al kenyl , Cl C6 hal oal kyl ,

al kynyl , hydr oxy hydr oxyal %y Cl-C6 al koxy

hal oal koxy, -C(O OR 3, C4 alkyl)-C(OOR 13 ,

- CONR1IORI 1, -OC(O)NRioRll, -NR1C(O) OR', -NR1S(O) 2R",
-0S(O2R', -NRIC(OR', CN, =N-NR12, or =NNOR13; Ais
aryl, cycloal kyl, heteroaryl or heterocycloal kyl,
where each ring is optionally substituted at a
substitutable position with hal ogen, Cl1-C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, C1-C6 al koxy, hal oal kyl ,



pyridyl, phenyl, NO2, or-SO 2NR1OR-ii; including
stereoi soners, tautoners, mxtures of stereoi soners
weand7msomaut omers or pharmaceuti cal |y accept abPeTasbios/ 033943

t hereof. In yet another asgect the i nvention provides
soluiigmdp dhe dask W%r%lr@dwutaT e dvaingg tildrue solxtiors comaied 0.50

o/l id
wik T3, ¥5k SRSV ARRE tn PO OURNE R foih d¥inb§aturay g washed
produtt veas_ifed at H'VO‘*CS@R& hou@@ﬁvac@!m%@mbl@ﬁpeame of the
hal oal kyl , or phenyl optionall

f'“'@ﬁgﬁqtﬁaﬁh@%@ ?{fkq tiegiten gﬂl@@ geanuias. &ﬁmallrm“p@n@émls yinished
cat t &%suc 36(5“’36 é?qrhg q((%lyﬁ;ﬁgﬁcﬁ%gﬁte&gg the catalyst.

Theh'pldmntgmt ofdNe ctaicmlm catalysitig Iﬂ 250oTheramspesitce bhﬁhe calcined
t ﬁ IOC{A]”F {)VI des corrgoun s of Formula Vila or VIID,
ca qm% oked like trepted si Jg@[ expe{imentiedicatas a successful

supp@@‘é’fﬂfé‘in@ﬁ"é?l%w&’éoﬁftreca‘?éd@ﬂl@aV la or VIIb, wherein X
n anot her aspect, the invention

BE&HQ{%N&NG@%AN@&&TERWW@M ADADISRROPORTEIGNATION

Ly I sataliRlsi e st Y S RigEYing 3,89 iegl fneidTap distilation

columﬁapemdmmxydrgno rrawnm@ns@ﬁl of the f?(eﬁ“&—fd réalb%liw%‘ % inches
al ky C2- C6 al kenyl ,

d'anh%lpganﬂ;ﬂﬁ lngigesots)rm K hgd thwdheupocme@f@mdmtbr tePip@atures

at ﬂﬁbg@@é&{]ﬁ%d@ M%&Eg%ﬁq thg% 6k e%gla)ysﬁaﬁzj and just

belos(f@)amtalystCE(dO)m top HREdDdrtom GbIf o#fﬂré\li@b%tor%mperatures are

g R‘ikﬂ '5) t he invention provid
in e@&ﬁgﬁﬂ goratrolfee wfﬁlsmadea fard preheaterial the §qp ofithe fixed
cata®)s2BBH SvRESN M ;5@%5128 ?'n%éé’ #l%ﬁ{]écfdﬂoq’lgd‘”ﬁqg f&e& %eé reactor was

groups that are in
opergteq In dewr diow, mh:dboéﬂh@dilstlllmjboaidhmm coﬁledxr of\@& liters capacity

reboﬁ%f@nﬁé? "8 4 a%)s{bom j@?%)lbﬁﬁenl r‘ltl@ggl i agﬁgg%%qsrdgg gransmltters

to cb@ﬂrcﬂg@ﬁd réctH e coNiMhCove?h&4® prédsife Othd 't%t? afd b tldhn of the
t her aspects, the invention prov €S COo un c%

Cafal‘-v&r? Rera Al thisekoilerdiad 3 hmgd.l@veﬁéne@snnttw Thefixed bed had a

recn%ﬁ b?ﬁ{)b" dﬂ‘\ %tr;}ea&ﬁtoﬂié &Odga%gﬁ' tk\ea{qugjtci zlﬂgﬁdgﬁlgﬂ;eboner

was pahwﬁhrdrughtbmybact@f kyd!owmﬂ&ﬁma‘ﬂd theh eatliifidd to the reboiler. The
In sone _exenpl ary conpounds the

freshy Fel‘?ﬁégé(‘)’/qqﬁ”-@ﬁwd Miq H‘%ﬁ?ﬁlr eationloogpsior taithedeacton The fresh

phe) SodSOUREN SSEL) 8B TLER Tt B pingso e
reacwrcwﬁmmmgaawawmmuceq lnio thoerpysienh ay necdssanf. i vapat from

cal ly accept

the disfiiR ‘ool i CorBlERi AR reRspiatees o Pvadtoastliuid stream.
Uncetderitapts gas wa%mlﬁﬁdr{;e@ﬂ%hhﬁ{eﬁﬁfékert he invention

prow des a nethod of Treating zheiner' s di sease
conpitheicrptiauprsriusterthadransesterifipation, the plyerd! feaxd sofetion was

conEUB} 4. SORBAYRE, A Syl el oduBELeSH o

the reboﬂmwt@p@‘deté\ﬂuh@& eBhstant hay antl dintbLiolL S fERBVINR oRIrhead
efer ab| no interaction wth Notch. In Sone aspects
prodB fle f%%&e%pegeg%aéasggdqe t@maintain a constant liquid level in the
reboil@r, (4- Chl or o- benzenesul fonyl )-4,5, 12-triaza-tricyclo[6
.3.1.02, 6] dodeca- 2(6), 3- diene;
12 (4- Chl oro- benzenesul fonyl )-5-nethyl -4,5, 12-tri aza-
tricyclo[6.3.1.0 2 6]dodeca 2(6), 3- dlene
5-tert-Butyl-1 2-(4-chloro Qenzenesulfonyl) 4,5,1
2-triazatricyclo[ 6.3.1.0 2 6] dodeca-2(6), 3-di ene;
5-Benzyl -1 2-(4-chl oro-benzenesul fonyl)-4,5,1
2-triaza- tricyclo[6.3.1 .02 61dodeca- 2(6), 3-di ene;
12- (4- Chl or o- benzenesul fonyl ) - 5- (4-i sopropyl - phenyl ) -4
,5,12-triazatricyclo[ 6.3.1.0 2-6]dodeca-2(6), 3-di ene;
12 (4 Chloro benzenesulfonyl) 5 cyclohexyl 4,5,12-tria

L, ~ o~ oA .Y . I D e e Y. T



2,5-dien-3-0l;

16- (4- Chl or o- benzenesul fonyl )-5-fl uoro-9, 16-di azatetra
woyed7msoiho0, 3, 1 , 02>10, 03 8] hexadeca-2(1 PCT/US2006/033943

0), 3(8), 4, 6-tetraene;

12- (4- Chl or o- benzenesul f ofgS)-4, 5 12-triaza-tricycl o[ 6

. 374,02 - 3o di nanti oners) ;

15 TP A4 O PRk AED 12 el phe

fixed biediraaetor fordiie relhSestetificatibrbleastes.aTRE GLaPphaieahe catalytic
éz- (4-Chl oro- bgqn enegu_l fonyl)-3-nethyl-4,51 .
reagion0neAVaT Fregtatpya BOHIng M bTeIstNARer Phass Aad Heid@hase inthe
Cata}%-,d,%—ag,b,qrzghggnzenesul fonyl)-5-methyl-3-trifluoroneth
yl-4,5'12-tr1azatricycl of
6. 3 he. calgst A¢Ae val; 265)) Yradileaded in the reactor. 167.649 %helnzol and

- {4-Chl - b | fonyl)-3-trifl hyl -
73745 DEC R AT ORagN §18 FBIBT Hodecn. 2( 6. o gi one.
Thelebthiy %sg&rﬁfrﬁmbeaﬂﬁ@?&Wﬁiﬁgﬁb%\r@iﬁ?ﬁgﬂ' triaza-tricycl

o[6.3.1.0 2-6]dodeca-2,5- d ‘et hanone; 1-[1
2- (Theeshend calustreptassoh§ psig, 5, 1

2- 19 =11 6 .02 ] dodeca- 2, 5-

di Sﬁ"’@ﬁ?‘i ﬁewiﬁérﬁ@lﬁ%l 3%? pan- 1-one; Acetic acid

2- Distillaion lebhimon berpergsie: BooyI104F5, 12-triazatricyclo
[ %93. 1 02 6]dodeca-2,5-dien-4-yl]-1

, 1R@CireYigYipn saisy §64nkIn est er ;

12 - L, B d2-triaza-tri | o[ 6
T2 PLes ot S B RRRPRUL TR0 A GpRE L a7 ael 4 o iyl
es Peessurg-at birGhdf dixed hexzeaeiou Zmﬁéds)g 4,6,1

3-triaza-fri lo[7.3.1 .02 7]tri -2(7}, 3, 5-

- FORBR W Bt S0 0 o
3- Nitragatr flow ¢3! telthe 3eBoild? 2 60l hirinfigca- 2(7) . 3, 5-

triene;
120 aflenfrorprafiedsnesul f onyl )-3-tri fl uoronet hyl -4, 5, 12

-t R i 3..1.02' 6] dod - 2(6), 3-di ;

1o RIS PSB85 b ibieToao et bysaroer
t €uré.of 3a02F.6pdad ' i i intai
emﬂieg{{aqs‘;_. Chl or o- bngnze%ggrluf&ggﬁj\zvg? gg?fﬁ%%(()l'l—sélx %l,mlmed In to maintain
a cogstant gy ?@V@-c{‘\ﬁ?f urming 4 hourgedg Q%EDQ‘B’Y&B chargad;into the
oot 095 L U BRESRSOGELLABIbl o it ko
rate.] Ihe4ruChivas cobiimrachtzs Y houyd pn Strseinhine?, $hé average overhead

s 8 A G A s e o
of DEC andaamalcambaht 6f é’thlépglg' %rﬂ&%&%@t@keﬁﬁ‘yn’? He rebgiler and

12-&4- Chl or o- benzenesul T ony -triaza-tricyclo
overhgad sweamdprianysis 2 AbiheBndb e 1Burs am tie, 64.8 mole% of phenol

crarkBg 4SRNl ST Db 1o
molebZ-[RECih® DR BTHAE %6 Bi-hroayibis: Baded BM'tﬁgl)tﬁga[Fgrféﬁ%r_ﬁ'&r phenol

2-triazatricycl ?é 6.3.1. 0 2' 6] dodeca- 2(
charged info the sysent rRkenrstale wasg the mair by-prodactawhidhcaadoniéed for

. ) X a - _dien- 7:.ane:;
33.6 ol o P AaRESS TRslreang bR EidByes 2.81rubikg ptcatapst for
EPC; DdyAAmfhéke ofl catalist FetodP Caand 0 1nhikeBEatalyst for by-products.
12- (4-Chl oro-benzenesul fonyl ) - 10-oxa-4, 5, 12-tri aza-tri
The e{;zq(%‘{tlgl_tzg _Oﬁ_%(E’CZII’B] §X@EPIS [Se5uperigr ép éhose disclosed in prior art,
d : r ' £ on - 7- - -fri.aza-tr.
e e e BRIt AL i prBbE ibobsba Th thi8FUerlion.
12- (5-Chtoro-t hi ophene-2-sul fonyl)-4,5,12-triaza-tricy
cto[6.3.1.0 2 6] dodeca- 2(6),3-diene (2 enantioners);
12- (4- Chl or o- benzenesul f on I1) -4,5,1
2-triaza-tricyclo[6.3.1 .02 6] dodeca-2(6), 3- dien-7-ol
(2 enantiomers); 12-(4-Chloro-benzenesul fonyl)-4,5,1
2-triaza-tricyclo[6.3.1 .02 6]dodeca-2(6), 3-
di en-3-ylam ne (2 enantioners); N[1
2- (4- Chl or o- benzenesul fonyl )-4,5,1
2-triaza-tricyclot6.3.1 . dodeca Q -



2(6), 3-di ene;
12- (2-Pyridinesul fonyl)-4,5, 6 12-triaza-tricyclo[6.3.1.0
wa 26(7dsdeea- 2( 6) , 3-di ene; PCT/US2006/033943
12- (3-Pyridinesul fonyl)-4,5, 12-triaza-tricyclo[6.3.1.0
2 6] dodeca- 2(6), 3-di ene; TEST2

128*%0& 'gg}i[&g hﬁlgfrgﬁiehg éler?\bhétré fe tﬁéapetrrdrﬁ}/auc%[oq a dual phase

fixed be@‘re@bio@ adepbeEaiabiuem Bhi ‘tﬁarﬂuﬂﬂ@ude eafklystHcasging to the
icyclo[6.3.1.0 2 6] dodeca- 2( 6% di ene;
rnvegtr@gtfgg,me@wgme@ﬂg@hw reaction. The dual phase in the catalytic reaction

zoné_zwé_édf %@E]o%ggxgégﬁ]g@gwxgﬂél df \‘}aip'soyrllal'gé%é %‘h@t Juid Hrse in the
catal)ﬁic(ma@tibmzoneenzenesul fonyl)-4,5,1 0,1

2- Eggetrtr@gé? K%{ Igﬁ, %g%p@qs]lggg Pn]tﬂgﬂj’gégtor r?r)s tesste\}a%nper&)rmed
undar tHe e R Q%ﬂaﬁp gstd TTesvh) 4%‘153§ chélnol 2?'%5 737 49 DEG were

-tetraaza-tricyclo 3.1 .02 eca-
chacge;d in-tbe halpoites; Run hours started when the fixed bed reactor temperature

reactc e rghQegRRTFAGS e A% s Pustia fobn” BEC WedSintously
pu i t@ﬂn@[rﬂa?he@é@ﬁgﬁnkh?@w' lbvéio Aﬁe%ﬁhrrg ﬁdrﬂ@ Rodh8; $1.62¢

tetraazatr| C%ﬁ dO eca-2 di ene,
phemQL\c/aS ehaiges i ti‘@rfé@tﬂm @ﬁya1)3&wt i/ephenmlmltman ®ver 2 period of

2 h?@%‘%@&rﬁl@égl grhglérﬁ@f@y%ﬁ% 0?9%%9%&& Bohfifdedid!y8 Wiurs on

streﬁmmndeané'hel averghe overiedd quﬁrdt ﬂdiw FataasCalsowt 0.3ml/min. The
3.1.0 2>6] dodeca-2(6), 3-di ene

ove%e@g eIV SPRNSS F’ffBﬁSﬂl)’ oh D@(‘l apdja small amount of ethanol.

' San%)l%%\fnegéé '(t:%rerz ?‘ngthé rébc;n%r 3RALUEMEH Y trint for-dhalysis. Atthe end

of 73210(1143 Ko, 64(6 metefe rméphéh@lmﬁa)ggd td theumitheal, Hekert corastet]. The

vield, F5e @il aparsse ER s M 926 and Ol by arscpispased
on tR@tdtararabaht & p?rehopcr?argéd 6 & SBem3 ‘F‘He%%?ole WS tHE idor by-

singl e stereoisonmers, tautomers, m xtures of
prodiicér wdiichy wass agaeMriedt foiit Smer moletd phiwfraroductscal'l'he average

B850 I PP AR b ororc

andfOoG)ﬂZZ)m/h@g@feetdlyﬁHtYorStﬁ priduices - THE yadaebwbSBhenetole,
ONATES BACK O THE

Wh'Qh\WERrﬁCeRPﬁeQ ﬁeréﬁ q H@'?Mﬁh?éﬂtd‘h%—%@@é@ﬁt Theveredustivity of
EPC fl Eﬁseéxérﬂpg-:h HSFE) ik cﬁd’t%? lgéiogét'ti !irpgﬁoroérggﬂHGrest 1.
y pe are

car bonat es orm ng c reac
limted by equilibri um a'ﬁEISE'e&)ar at| ng vari ous

con DL BPLHAT Rbiaen B teh Hia oo operiTiop of EPC to DPC
in bARA dFdtafoh OITHELKRS HES FELEXLF vrfa%"@ﬂérat H‘ bbiﬁ?ﬁ'bbirﬂ%ode by

di scl'oses a nmethod of shifting the equ
usmgdbeteame @ﬂuemrémsciﬁscnbedu on to achieve higher

e AL s Brepired S TP 2 Blthef M Sbas s cisduin the

crudmre@u whs batillel @ Ptoogtdeneat® EPEOLNE iﬂlﬁ@r@ﬂﬂu@% wH%eadded to it.
current state of the art produces DPCfirom di meth

The piyrpesrPLiolumite additiorpiethel caneeniratest @pdeﬁee@msdpupegform the
isr R EhAIG BEASE B RO EU At S 2Bt

i nvol ved in producing DPC. O (CH30 2CO + C6H50CH
<z======> CH30 - G OC6H5 +CH3CH ( 1) DMC MPC O CH3O -
C - OC6H5 +CBH50H <=======324 C6H50) 2CO+CH3CH (2) DPC O
Il 2 CH30 - C - OC6H5 <=======> (C6H50) 2CO + (CH30O) 2CO
(3) The equilibriumfor each of the above reactions
lies on far left side, whereas it is an object of the
present invention that the equilibriuns are noved to
the right. J. LR Wllianms et al. (J. Og. Chem, 24
(1) pp. 64-68, 1959) discovered that



perform ng various transesterification reactions in
two reaction zones. An aromatic carbonate m xture is
wonepasedoby a transesterification reacti on bePGEAIS2®6/033943
di al kyl carbonate, an alkyl aryl carbonate and a
reactiont mmrel’cffrvapbr plame and Hquidyihiase wate @xgated pthenrbaiction zone.

he f rb
Rurk A SFEtsh sty R sl Bt TR ebieataanta e target
tem%@Féi@F@éﬁMG"Ft h?néﬁé‘é?%ﬁ%rm%ﬁﬁﬂ%‘%aﬁies&{tﬁﬁgﬁuéé@m the

hod of overcom ng unfavorable equilibrium _
Test QaMB’lgetthfUGaﬁOiLtﬂﬂa wap epntnuesiglyi purped in tpemaintain a constant

o B L BB ol M R e B 3 giap sroam
washctsmp@@@@u@m@tc&ﬂ tbﬁlen@f adsrAgl bfhotmit F SEC aMdl 4 @race amount of
cont Lnhuously w rawi ng the produced aromatic

ethanglpd, rh&tt@tahwalgﬂafé)fatbe oo ghth@orabpﬂgr Was B85pit dTiee compesition
d 6 0
o s | QB D RSt LTS G070, fheoe: 0.2 wo

by-mbdpbﬂat na.2dl wb}aqjhemol 3 888 Wt% EPIhand 8.9 wWHPDPCst Thatesting
ort on, of the distillation columms. The
wasopgﬁ Bﬁ%fﬂ tg‘ﬁaf? lQWingrconditiansar i car bonate to diar yl
can{p%;eq\,h cghﬁ\llrlfé}es‘“sa‘l@%né’ég is also perforned in
simlar I on. carbonate is continuously
pr cRﬂImdar tgmpmatmenﬁﬂi@ Hransesterification and

di spr rtioatlnln u Llizing multiple
rruﬁ?tqé?gﬂé:o ‘FmQFT%H% %E'g’ patents 5,872, 275
(1Mﬁrcamﬂ|oﬁ rgﬁﬁ 6218119 01) di scI ose for the process
produci ng diary carbonate from di al kyl carbonate and
an PaessEi a tol Of Hxgd beaseasiarid2-8 psidr esence of 1iquid
.ho t 0 vi ng heavy hi gh
ﬁ?%%lﬁ%#r#ﬁb@pr og &{nge%{cé}r zées erating catal yst for
rewwbew&@tawa(@eommsew oses the process

produci ng di aryl carbopate from a. dialkyl carbonate,
?\g %‘%ﬂewﬂﬁ‘é&@‘eﬁg‘ﬁ{ﬁﬁ gV ni xed sol ution
CO@@flUk‘Fﬂ)n"i‘Péﬁ‘}ﬂx @&uwl carbonate by introducing three

reactant streans Iinto an extractive/reactive
di &fidriGahouns operation, thet dralysie of peeduxft feoro a'eboli@-tmdlcated 5.8

molgg L\f%gl% af ED(? %{1@1{ %$ E ﬁlﬁf{% lﬁ%lggtlﬁﬁ/n@jﬁlgg d)guctmty of

Dp(;wggmaqmrﬁmm@gnggawgttam um conpounds, vanadl um
conmpounds, etc. The by products are CO2, anisole,

benzoates and heavy nmaterTB&Bd.4US 5, 426, 207 ( 1995)

SuamiE R AR PRI hfiplous it R pocuction

of BWC lwithh aafixethbed rewdtoroperateponnisbilgl point reactor mode under a
%s roportionation of alkyl aryl carbonate in presence
steagy ?ﬁf&%@bus catalyst in three successive reaction

ﬁ%‘é}bﬁ oP s edig ly%teﬂd ﬁgl t{; %é‘?é‘tb[?g@é@ gr?]égﬁké%le 2 was

preparadt [ @) @4go(absut ﬁﬁl rhle) afi tbpr oqtalyst evzst loaded 9n fihe creedto'r n 200g

ton 6, {67,517 (2004 dISC|
phenbfan b0 PEE Welf edatri b e tsholiestel awogtintipds in. KGR hours
starf WABAUAS fixEAhd RERES tHADRratdre fodPRAth¥ arget temperature of
distillation colum reactors and two rectificatio

340¢b! Puring the rune s avas contirafolisit pumpeil dn do rmamtalma constant

. D t I nal . ortc .
o RHF - ABRP bR g bgtf St SR PRl B ciarad into the
production of diaryl carbonates, US patents 5, 354,923
(1994) and 5, 565, 605 (1996), and WO 03/ 066569 (2003)
di scl ose het erogeneous cat af§sts. WD 03/ 066569
di scl oses a process continuously producing an aronatic
carbonate such as DPC in the presence of a
het er ogeneous catal yst prepared by supporting titanium
oxide on silica (3 mmdianeter) in tw steps. JP
79, 125,617 (1979) and JP Application NO HEl 07[1
995] 6682 dlscloses heterogeneous catalysts for the

. T .



catal ysts. However, all heterogeneous catalysts
eventual | y deactivate. Deactivated catal ysts nust be
woepl7asedoei t her with fresh catal yst or regeneparas2006/033943
insitu without too nmuch difficulty. Forthe purposes of
systene aprak 88 twii Yovelnenal rsolution oeema 'pevial gffadieursndd"minutes at 2
S a ocess having both a liquid and. a vapor
R RS ARG Bl B4 el i aR Berfarmea by
conmépfpuﬂfmn@m 8. 2 NRtoW 3hoR BB8|UtioAUindDETA$€9.18 ml/min and
i ncluding "reactive distillation", "catalytic
coniifuqusly eemeying tiw prodigt shigaoaicid benlimine adECowasapamped in to

. i {: Sty igQ19, | u term,"treated

e 6% OB B 0% 1 ebofigh 2 25 S B e
at steaply ataterapsragoraoondition thedolswinh aks@nhwab cbusihage

hy ox%elf ’%r_oups for a given surface area for the

prg%lﬁ e fings: 444e5 b58 al ysts described herein. In a

pr %grd@%fé@eahﬁﬁ%re%ge1@’6 s for the production of

di aryl carbonate conprises; (aJ a plurality of

r eReboder teomprattvepds4ing a primary and a secondary

react.i zone; suppl yi 10 said primary reaction
zoﬁiStggﬁ?%FQ@m'ig‘%’BBﬁ'p:??@%aﬁgo h aromatic hydroxy
COmRelOWatios rateBbPtaiyMimng the prinmary reaction zone

under dual phase and reaction conditions conducive for
t hEressuiRet g of fixgddyed eadtore 20Ubpsige; (d)

tr (A . ial kyl, c nate with the

ar %prréa%ﬁégﬁl)tlgtrrﬁ%ttﬁgggrg’gar{sgﬁﬁrﬂgﬁrs&ence of a solid
c aFdeyiiedsmaetdradnipepatutdiesqrpup consi sting of two to
four, elenents from Goup IV, V. and VI of the Periodic

abitergai il ralg terhe sekrilerne@ aimin whi ch have surface
hy-%ﬁﬁ%#‘ro%%fﬁ&;dr{lﬁ)-decove” ng a dual phase product
streamfromthe prinary reaction zone; (f) separating
t hkiqulichlevphiasebpilerd 8410486 r eam from (e) to recover

vapor ous, al al ¢ liqujd al kyl aryl

ca 83&5?@;0f%2ﬁﬁi}§?§bﬁﬁﬁ%q ﬁé“@%&aéwﬂ’ﬂ@acti on zone

unpeC Aselratehases aghipeaction condi tions conduci ve for

t he di slpr oportionation of alkyl aryl carbonate to

di @VRke flovarater®ee9 nlfmirdi sproporti onating the al kyl

ar i.n,the nce of a solid catalyst

sePgMéWg%SWﬁgtegbo@mpsti ng of two to four
Condositiont of Stream&pats):! vV, V and VI of the Periodic Table

su r n_porous nmaterial which have

su&&i@é Nyl groupsOVHD recovering a dBAM phase

pregisio) Stream fromth ondary reactio @@e and

(] ? sepélr ating the dua?'sgﬁgse product st r(@a& rom (i)

t oDE€cover a vaporous 86rtBddent conprisi 8@.5948 al kyl

cagponate and |iquid product conprising diaryl

ca?B%'ﬁ%Pge. More preferably additional sterﬁoi?@

capheg@l out: (k) separgtiopg di aryl carbo

distillation and (1) recycling the aryl gﬁ(??%

cakbBbnate to the secon@&6®5reacti on zone1912401s

i ant that a support should have surf dr oxyl

g?@ﬁ?s Silicais a preferred support. Prﬁgis‘g%l y the
Phessl@oriversisndmiole®y 8d.ssupport. BRI EF DESCRI PTI ON OF THE

DRAW NG The figure is schematic representation of one
EPCehiBlhiSfeh e %t he pr ocBRE eslestivitysi98s@hmaletbent i on.

DRG0 MM hici ng. auaP SREEETWL BT EIALS 15

transesterification and di sproportionation to
establish the follow ng process conditions for the
production of DPC. (1) fee@ﬂng essentially an

et hanol -free streamto the transesterification
reactor; (2) mnimzing DECin the feed streamto the
di sproportionation reactor; (3) performng the
transesterification in the presence of phenol such
that the phenol to EPC nole ratio be greater than 0. 2,
preferably greater than about 0.3, nost preferably

e I ~ N —- Y



vapor-liquid m xture through a fixed heterogeneous

catal yst bed in catalytic reaction zone. The negative
wonesmso®odrop i s desirable but not necessary. PET/US2006/033943

pressure drop of approximtely 0.2 psi per ft or nore

is preferable. Operatidihesteteledielectplityse.058act or under
EP@‘F’rbHGéh “i‘tSOCrﬁn’gkg% L9 l){éfl’s several advantages over

e operation o onal fixed bed reactor,
n arﬂheytetelam theamsy bytpr@dudt kietaated irtheSprbaQEn étﬁe%\nb Hk ¢ and
hase into the catal articles and transport of
ge- r?‘@acﬁ"g’n'sp? J&ét!'?@f’?ﬁ tfﬁé’rlpﬁﬁrae Deadivation afdpedcatalyst was
obsenlay). yst pallets in the catalytic reaction zone,

-lateral mxing of the reactants and products in bul k
phase, -devel opnent of noTESTrﬁegI igible tenmperature

dr r t ot i.n a reaction zgne for

ei ﬁﬁeér) tgﬁ? ng PENRIHR $rrf ‘t‘ff‘tb%e EnFONHRURNS niyn for the
tranksegftatificatmt réébtlbh(l%t%énfﬂr@gi/lbh@ carsi e éth%ﬂg' to produce

(gedl umlnto as phase, which results in a favora
DE 80¢ Propyiens gved @PPEQdUCI& byusing e ffixea hed reactoeoperattdin @oiling
poirﬁ dowrate in the catalytic reaction zone, the

I ng reaction condition in catalytic reaction zone
' S Arnotimr duhttly ofietaatdlystridehtical ks SRseHt8lysyBiig hd éxamPne 2 was

SRR o i .
profyenkreabRaty A S bihholire/ dHbr68I M thidediftridi% continuous

catal ytic reactlon zone
run.r &@ttmursdvaq)stadhedtwlnsn the)ﬁ)eed bedrreacioh@mpbRiure reached the

h
targb bt ¥ 2oB BBROThA 6 ohe Mipuke SHram wiasiaagtinuously
.remomdtfroﬂf ttfe&%bbllétretlfﬁ S6hithnt Bt b0 AUNIMGR. T6354ihRdh a a gonstant

nperature or too close to reaction tenperature su
llqwgihlgyelt REBS %, Bl 2Bd Wt%opramylare |cerlmrtatga&nlmﬁmsen \athamai was
t he reac condi ti on.
ConﬁE@gﬁ%ﬁe‘g op Eéﬁ@lﬁ&g’{hﬁré%??ro%%cﬁg?ﬁa% ?)r B§dURgVaE pRRifed for
162 d:mtvsnaDerlhg tﬂesmmormét comadrsion of Ridil}’érﬁi‘%gbﬂonate was fairly

% togﬁte or net hyl phenyl car bona e or uci n
congpd gYerage ﬁ%&‘iﬁt"?'oé'aﬁfmmmﬂén@)dLtrm&l@slwerwas detts aole%.
Th ra@él?é n | - 1- hexanol .

© he r?reg,?gtg;% ng\th: Vgﬁétﬁle%ﬂp@tpgﬁ/m(é |§Caﬁ% about 200

to 400 F. Since DMC and DE€stil at tenperatures
' a vapor phase in

Bg t han al?&]t 305 . F C.f?atl n

ishile BY R piamants pstiateoweperiarinesiarmance of
th mt geebsitlb valt f

e mixacet At oc%i é\l}lggtoﬁlﬁ‘;\)/%drﬁérye en tté?%’g& ?st(lelg%t tooBthat QQHJeQJtlohgpcatalyst
disclppedin pier ast. A Blgwied deeah:\tat@n rate higher antl\atydﬂﬁhe Chedyst C and

oged,in,this inven e
tho BERRIP reBndiatEh R o Rl (e vt oEoR s ¢ wero
demphstsaedn ThedesirA el doPertitreal FtariiviXideasthlydPsupported on silica
ndj t ns and maintaining a steady state reacp

The QRLPI F@m8|egﬂ1) W?§a{?tﬂ rfosanegninatrs t'E\het&Btmfethepmxed Ti/Nb

xS g sUBhoMA PRI LY AT I BEELBHe 5 vas

pel‘f@mmhattheﬁ'est GBat aI yst fromthe reaction product
stream (d) excellent catal life, (e) less energy
consunption and (f) easy ﬁéé%er ation of deactivated

C AmDHEE f ty

prefer abrila-%‘gﬁp(%?%e%&'mgﬂﬁ)e@eno%\{alﬁ ﬁ)@gh% @tg& rﬁ’%‘&ple 1
recycl e stream contai ni ng DEC, PhOH and EPC. An
essentially ethanol -free f gd streamto
transesterification reactof¥creates favorable
conditions for the conversion of phenol and a high
reaction rate. This is also true for essentially
DEC-free feed streamto di sproportionation reactor.
There are practically no cold spots in the catalytic
reacti on zones, which is inportant for maintaining
steady reactlon rates. Slnce there are both vapor and

S o e - .



or a mxture of |ow boiling conponents may be punped

directly into the reboiler. Therefore, this technique
wogo@/psewd of the present invention for producPComseo6/033943

various organic carbonates for both solid catal ysts

wasapigPateth ddeconly diffarange fropsthe Cantioldrxaraple. 1 Waisshe calcination

or SRR 340% 825 Befls 6 % 08 b 1o 0 B bl n e
fixed medDeGctof iesprilsé® ﬂl@ab@é@’éﬂ@é@ﬁiﬂ% caellydt Vs Whita'sBigar coated
Smcalu&gort ed m xed oxi des ydr oxi des, oxyhydroxi des and

Wlaﬁéh%ara.ewﬂhevafawsé@athﬁ Centsakxamplei b h28igphenol and
t
530 3:5% '}ygé?rg cMr eﬁ’iéiﬁﬁ,glﬂﬁgl roﬁge@ﬂ n%@?%jﬁggéﬁﬁerd at the following
conditionent s chosen fromM, No, Ti, V Zr, Bi, and Si.

These el enen re deposited, jn oxide or hydr oxi de or
jﬁv&v&gﬁ%@ P@Pfﬂne S5 El)g gt]soséglpport such as silica,
2 IReEilar tedfskrbtirdNB4s - S4pper ts can be pellets,

granul es, extrudates, spheres, and the like in sizes
of Dlsstdlmlan@otumn t@nabmﬁureﬁZm 2B8%&Fdeposi ti on can be

a t.ep or multiple steps. The
qﬁguﬁg‘gn rﬁtg %% r@%&!ﬁmjﬁ catal ysts are Nb2O3 -
TI mesé@@ét{oﬂ' bﬁﬂxed\/b@ reactoRR0 -2%Rsig Zr 2, No2Cb -

v2 - 205, e, IR S zree - S,
eS%Q@bimS?fcﬁzedMeamwg 229 V205 - Nb2Oh -

2 Ng&ed% adfithregh i 38392%37 B vots OQNDOB

~ Ti Oltroge 68 rateSioQRle rdbeier: 6BAGRIN Si 2, Ti Q@ - Zr @

L - Bi2§3 - SiC% gﬁd T2 - ZrA2 - Nb20 - Bi 2B - Si .
Thé TgaWE oM il for preparing these mixed oxide
CanICM?ﬂjE@QSIU‘tIBWf%W@té%‘.J\ZP $8RIfR pitation or a

conbi nation of these are perforned in a
si Bgmelayy egtend. 18 Q.1 BInal/rstreps.  One may perform

|on of t t hree netal one
DBt EO Rt 8 ffous 1P RE, S SSAshEY8H 5 o OB isieb @ 88%
(arbityarg Gcale)dh b tradinedin d 6ORSERRNGAA 167, PRe RER f\/@édTBSrfbﬂned by
one step or. nmultiple steps. Co-precipitation products

Coanwr@gn@@ tfweﬁramﬁgumdnéh@l@mlar pévlepumpiog ins40.4 wt. %

onefCs I LR LA Go0 A, 4 BBRIEB s T un vs

conimmmﬂsfoy rtétreouira wdthaue intérapetibri. rrr§ %\kﬂéhé@:ﬂ @trééﬁﬁw@é composed
ed reactor.

mfor the fix
of mopfiy D tusitncl Bad sTEAI Cameninis of sheneransl B Gr Sammims wers taken
fron ﬂw@?@d&le?%%%vé?ﬁ@é& rs"t‘t@aYn fféroﬁ?\éﬁgggt Pﬁéﬁefo‘i’e ARYUhe only by-
in air. Optional one or onent’s
promlrﬁbe@@ﬁom pr@duotsteeam fipavtheaekoiler! Tie qusalitedré)vstad in Table
4 Co- precipitation or inpregnation nethod in either
" powder form or shaped formand then calcined at from
200 to about 750Crgpleferably from about 250 to about
6000C in air. The co-precipitation and inpregnation
cah'ob'és easieam e n aqueou8iphas€ior 8% or gaﬂ1ﬂ5

al gglﬁgf)ls ?0!‘]1’?‘&? g?ntsﬂgsé hEWgen g? Ci p|1t1a?| on is

caEnae;iramwbtmty @n/gmg ¢ phase, mr gammea #b4 i compmounds

ﬁpg abl ?(g For exa two different

L@F'V' e/ ht or gaﬂ Q|q1|3c GB8hpouRd¥I%r e

ad iC Y [ n

i | RenbeIe DR P R Ol B BB BRI ono
at suitabl e tenperatures. Sonetines a th| rd sol ution
IS necessary during the addition or afterward to cause
gel ation or precipitation. exanple of the third
solution is water, basic or acidic water solution in a
sui t abl e organi c sol vent such as al cohol, ether,
ketone, organic ester, or mxtures of these. Another
optional nethod is sinultaneously adding first
organonetal lic solution and third solution to second
or ganonet al I | c sol ut| on wi th VI gorous Stl rr| ng. If

____________ Y oa o o o o o



unwant ed side reactions and tends to cause catal yst

instability. Alkali nmetal on silica support causes
wonsdzaisoionty of the catalyst performance and urdeaisc®d/ 033943

side reactions forthe transesterification and

d| sproportionation, whic eﬁ?@%uces al kyl aryl

R e e L
the tRIaEStRtHtidreeSDETaRitmphenol08 43 (26 r(lm ?ataly@i@] Eavas @aded in the
SOl utl on Nnas

h | kal i
fixeckloed foasier. BGAbPREnehang 2R0 M HETBEd0edndifureboler. The

t [ g silica support

testn%@?f&%gﬁ%&”{ede%ﬁ Réh’?ltbvﬁm Cgﬁgfztallbﬁ nmetal sol ution can

ca‘DB@otlhmeradaidllﬂnanresmﬂﬂt-a191palg; physical integrity

and st r ts disclosed in this

i nkxeRel %Hg gH &‘@ao&{% al koxi de or mi xed et al

2l IRl St &) wﬁbﬁa MBius: ma pgsmrar ed by bonding

nmet al al koxi es to porous supporting materials through

ongelmlﬂaﬁ!Qj‘geatbo@ﬁisWThlé'nﬂbr ous supporting materials

nmust have v.d P ch react with

al kg8 5‘?8%’ ‘?afgepieﬁebefqg?%gquﬂg ?%ﬂgigen bri dge bonds.

Therdysetée bt Bin %ﬂﬂﬁ@d bell Seddioat@t 22 bsiga, whi ch has

| ess than about 0.05wt % Na, pref Erably | ess than

abﬁuﬁd@@srﬂﬁ@t%tmpe@tlf%% MPINE popul ation of the
su P({%g I support is very

[ n"éle[r ’fﬁ%?@éé‘ggé‘gs ﬁég %W@ﬁ& y anchored netal
al Bosflubefrant reflaxsirtims, since no hi gh tenperature

C nERGIP PR Sopion et e - 8710 BT age bonas
n Bm\" Ehth! 1Bur1‘p§(_r) mfmiM - O - Si bridge bonds |s
ig

esirable. Thus, an optim zed popul ation o
hyﬂhu«umgl ther nupghé diove of i DEE wan@f@anﬁd|t9d@éwrﬁbleVG' of 88%

(arofERy BB 0  rodiial & SRR IR FRcF uP 86 e by

conﬁﬁd@]sﬂy dfairihg Sy Yeabtiommuktarein dtid rdidilengwmleqmmtmagm 38 wt.%
above.” The eferred nmet al al koxi des are G ou

and
pherolasiutiondnitdx¢ dEke Eassit afhe 284 RPUFS R %#é%afﬁ s 15t88 fh Table

2. Té{e rlgggme;é? & é%gﬁt\ngﬁ qorﬁﬁ&%&?@ét’yﬁg@e&h d?% g)’gmall amounts

of phegdluel EPCO%mpled; wete tlkeoxiate tlsej odbailsr and Daathe@dl sfeeam for
and an ox i al koxi de, such a r oli of

analya 5aP RBRPIAS WS STAPUE byt O Gt ISP AT P retDiler. The

reSLﬁi! f thid ruﬁ' |h°l°JBIé‘2 déléélﬂf‘i'nﬁlcattéé dBinr dlebifivation and higher activity

i caal um na, Ii ca-zirconia. Using treated
tharstHe 6atal3§té>spemeaT¢gt GMmportant for the pr epar ati on of

Caﬂ'&%{,tgq%dgneftt%% il kOXLrg@eCﬂ ?«Légrgj ﬁ‘ndgfﬂe K)g@r?(zeachvatlon and

highE& kvl KPtHedEatalyBh € fheihahe TxtalgssAnet al - al koxi de
catal ysts are prepared bg contacti n% a nmetal al koxi

solThei wim was gontineed PG hﬂh“’%ﬁf ORSTRAN EPtntC %wﬁg catalyst

Xi

decfiiEGae S BBt R nsn e B AU haRY, Hhe LEARE! Ghetfon for
the sgnhtABSiBlof 3RINEtC c'%hrboﬂdaﬂetwas:term lated t«»rper&)rpmam:aiyetdeggneratlon

di ssolving one or two differ e% ‘5%_( gg@ X, dg @
Theseatalyst regeneralian wat PRISIMEG At PAY & Aed ¥depolymerizing

ithrolidn the YeadtspfapH horirs. The

pol;@ﬁ% soﬁ{/eleé%gygfé |y rlérgc t'&ﬁ@"' tgrt hersfﬁeketones

al cohol s and m xtures thereof. When two different

net al al koxi des are support 9 on a support, optionally

two different nmetal al koxi dé&'sol utions are prepared

and are reacted with a support in sequence. MOR)n + x

OH (on a support surface) => (ROnN.x(O)x (on the

catal yst)+ x ROH Were n=4 or 5, x=1, 2, 3 or 4 and

R=al kyl or aryl group Supported titanium al koxide is

an acidic catalyst. The higher activity of supported

ti tan| um aI kOXI de cat aI yst on silica conpar ed to

"
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4500F. The treatnment of the deactivated catal ysts may
be perfornmed with bothal coholic solution and steam
woano7asenypl e, a deactivated catal yst rmay be trearas2006/033943
first with alcohol or alcohol solution and then wth
majgt pEadusis Phdepolmasizgiigarreastion withrethenalowera pheeolf BIEG and

i35 13l HITAE T R BRI U R R a8, The
testraswit ysmehegené'iaeeqbcafawst whsab@mhwbbiess met hanol ,
et ur.e t hese two. onallﬁian al coho

sol' |6‘?\S%3}n -t?lt?lﬁl W@@QV ﬂﬂmé’ﬁﬁtfﬁ’iesoithﬁ'}p @ cjalibecan be
r I t h

oo IR aRaBY et ueklolimoetiol 6 B Poliniers, Jopdltel8n the

catglyatnol , DEC, EPC and trace anounts of phenetole and
heavi es as depol yneri zation reaction products. To use
a glycol ether to wash off the polymers on the
catal yst and i nprove selectivity, the solvent as
descri bed above, is introduced as a conmponent of
reaction mxture to a catalytic reaction zone and
separated fromreaction mxture for recycling. The
exanpl es of such ether solvents are ethylene glyco
di ethyl ether, ethylene glycol dinethyl ether,
di et hyl ene gl ycol diethyl ether, diethylene glyco
di met hyl ether, etc. The catal yst regeneration
techni que disclosed in this invention can al so be used
in any process for the production of aromatic
carbonates, where a honbgeneous catal yst is used. For
the regenerati on of a honbgeneous catal yst system an
al cohol solution nust be fairly dry so that water
content may not exceed about 0.2 wt % Therefore, the
catal yst regeneration technique disclosed in this
invention is applicable for any process for producing
organi c carbonates. It was surprisingly discovered
that this catal yst deactivation could be alleviated by
perform ng the di sproportionation reaction in the
presence of an aromatic hydroxy conmpound such as
phenol. Furthernore, there is an additional benefit by
the perform ng di sproportionation in the presence of a
trace anount of water in the catalytic reaction zone
in an anount of up to 0.3 W% preferably up to 0.10%
It appears that the substantial portion of heavy
pol ymers deposited on the catal ysts are
pol ycar bonates. Perform ng di sproportionation in the
presence of an aromatic hydroxyl conpound or both
aromati ¢ hydroxyl conpound and a trace anount of water
in the catalytic reaction zone results in acceptable
stabl e catal yst performance. However, it is understood
that too nmuch of an aromatic hydroxy conpound results
in unacceptably | ow rate of producing DPC due to the
equi libriumnature of thetransesterification reaction.
Therefore, maintaining the nole ratio of aronmatic
hydr oxy conmpound to DPC from 0.05 to 10, preferably
fromO0.1 to 6, in the disproportionation reaction zone
is essential to ensure both | ong acceptabl e catal yst
cycle tinme and good productivity of DPC. For the
transesterification reaction, the nole ratio of phenol
to DEC i s mai ntai ned higher than 0.2, preferably
hi gher than about 0.3, nost preferably higher than
about 0.35. An exanpl e of e schematic process flow
di agram for the production DPCis illustrated in
the figure. There are two fixed bed, dual phase
reactors and five distillation colums. The first dua
phase reactor 38 is primarily for the
transesterification reaction to produce EPC from DEC
and phenol. The second dual phase reactor 37 is
prlnarlly for the dlsproportlonatlon reaction to

N ~ES N L g g ~ o 1 I D | I e ~ N 1



Table 2!

20 is introduced to the third distillation colum 34,
where renmaining DEC in the streamis recovered as

woveriserdostream 2 1, which is sent to the fir CTaEkeoG033943

30 viathe lines 6 and 7. A side-draw stream 22 from
34 is introduced to the fourth distillation colum 35
to renove the byproduct phenetole as the overhead
stream 24. The bottom stream 25 fromthe colum 35 is
recycled to 38. Optionally the bottom stream 25 from
35 may be recycled to the first colum 30 via lines 3
1, 21, 5 6, and 7. The bottom stream 23 from 34 is
introduced to distillation colum 33 to recover the
product DPC. The overhead stream 26, which is mainly
conposed of EPC, is recycled to the disproportionation
reactor 37 via line 14. The colum 33 is operated
under sub-at nospheric pressure. The bottom stream 27
from33 is the crude DPC stream One may choose to use
ot her material, such diethyl ether, dinethyl ether,
i sopentane or butane, in place of nitrogen gas or to
partially replace the nitrogen gas for the operation
of the two dual phase reactors, 38 and 37. CONTRCL
EXAMPLE 1 & titaniumoxide (9.2 w 9% catal yst
<rsupp&ft§ﬂ & silica was prepared according to the
gplt&bof"’- ag @/\0 03/066569). 3.839 Ti (OC4 Hg-n)4 was
di'$sal ved o 90 m dry toluene. Ganular silica (+8
o Teshg 655 gpm Na by wei ght, 300 n2/g BET SAand 1 cc/g
PR Yaspre-dried at 3300Cfor 2 hrs in air. The
i t af ufm bt oxi de sol ution was refluxed with 25 ni
9.1 59) of the dried silica granules in boiling
o ugheSsokution in a 200 M flask with a condenser.

~8Afx-’§ef"’?a uE 6 hours reflux, the excess toluene in the

ffask’ was Doiled off fromthe flask. The titanium

but oxi de sHpported silica was recovered fromthe flask
<and Qi g 1200C in a vacuumoven for 1.5 hours. The
o d@ el sH iéa was cal cined at 5000C for to 2 hours. The

calcine8>pgpduct was paper white granule. The total

ca aPysg wgj ght was 9.67g. This is catalyst A EXAVWPLE
82 M x€ | obi um titani um oxi de catal yst supported on

sf1i Ta Wasprepared according to the invention. 0.592g

0 hggcgﬁ $#9.n)5 was dissolved in 80 m toluene. The
o geRnE aP sglica used in the Control Exanple 1 is dried
D afN3200€ for 2 hours inair. 25 mM (9.27g) of this

dried silica is refluxed with the above ni obi um

but oxi de sEﬁution. After 5.5 hours reflux in the sane

fashi on as=the Control Exanple 1, the excess tol uene
was @aigeg out fromthe flask. A water solution in

h oE?pEépared by m xing 0.209g of water with 120

hgnob was poured into flask and then the
I was refluxed in boiling methanol for an hour.
&ssoof met hanol was drained out fromthe fl ask.

0

¢ O

nungt et rabut oxi de sol ution prepared by
\

u

Ttk
A

—Hwn
&iéh

>

Bge3. 56g of titanium butoxide in 90 m tol uene

&

g% Eedginto the flask and then the content in the
séi Refl uxed in boiling toluene for 5.5 hours.
cgss2toluene in the flask was boiled off from
Bl a8k.0.The material in the flask was recovered
romthe flask and dried at 1200C in a vacuum oven for
1.5 hours. The dried silica was cal cined at 5000C for
to 2 hours. The appearance of the cal ci ned product was
different fromthe catalyst in the Control Exanple 1.
It |ooked nore Iike granular silica support than the
paper white catalyst in the Control Exanple 1. The
total c&talyst weightSwas 10.28g. This is catal yst B.
EXAMPLE 3 In this exanple, treated silica was used to
prepare a mixed titanium ni obi um oxi de cat al yst
supported on silica. A m xed niobiumtitani um oxi de

T T | oy T | L 1

Hours on stream time
o
Qnue
w

%HA:
AT
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titaniumtetrabutoxide in 70 m toluene. 10.44g (31
wo ¥boBfeot reated silica was refluxed in the tigdanidiiie033943
tetrabut oxi de solution with for 6 hours and then the
excess titaniunsolution in the flask was drai ned out.
The drained titanf@a®esol ution contained 0.50 wt % Ti .
The silica was washed with 90 m tol uene at room
tenperature. The washed product was dried at 1700C for
Houd &fasf stréamainv@&cuum ovasl Thatahpear anc3odf t he42s
finished catal yst | ooked like treated silica granul es.
A smal | portion of this finiRageneatianyst was cal ci ned
r i.n aig ot o determ neqdk conten n
Thetekeeﬁ\%%g@g{%%%gbﬁ ?o%’?ent of the cﬁ[gi ned cai%ilqyst
Reboiter2e@p%” Flhe appear an®4y of the cal ci3wtl cat al y344

. ..J ooked l.ike freat silLca granules. JThis er Loen
D'St'{'ﬁ‘#m%%ﬁ!‘fégm_ J'Scegg? U?géuppgrt of ti t%ﬂ Uggélokoé( e5§ﬁ
Recitﬁg’i‘lﬂéﬁcﬁﬂra?é I(mq:/(ahin "ERFORM NG TRANSESTERjA-| CATI ON AND

PROPORTI'ONATE The catal ysts were tested in a unit
Pressatitog ofrédctetipsig): rea2@ or, a distill2a2.2on col udhdand

a reflux drum ,The, di ion of the fixed bed rgactor
Presm%\t)lni Jﬁ@%‘oai(%ﬂ%}-e_rnﬁ% 15 inches |%ﬁ3 It haO’three
Fixed Dedreaeier t&mpt(® FyoNni t 930 L gaper at ur es33g - BB ee 331 -330

positions just above the catal yst bed, the m ddle of
catal yst bed, and just below the catal yst bed. The top

Of At reactor t erature re
PhOFﬁ%E&?@%ﬁtgl(’\{/'%g%ﬂ?‘r@wﬁégﬂﬁhe ani ¢ al&athad a {248
Btm floehvatd éni/min)t he top of Ot1& fi xed cat@l@st bed, 0MBose

tenperature is separately controlled. The fixed bed
reactor was operated in down flow node. The
, hghd il {-um congizsis- of a 2 l$4@rs capasyby
Phe@&?ﬁdﬁ%ﬁ?ﬁ)@}; x 1" C]S:‘)V?O. 870" ID) %%Ig'urm. Thgfrl'g
EPCwWeld {mY%ge pressure tranémiters to caaBrol and26.2cord

the | yqn over head pre e, the top botto
Dpctﬂgkiﬁ'_f'g‘ﬁ];st bed. Also p@reboi | er h%gqg li qui Igblqzvel
EPCtdareaity {(/mi%): The fixed baggad a recigegl ati on @gp;

the streamto the reactor fromthe |liquid nmedium.in

DPG felectiyity (¥o)was punpedStdft ough the r2&tor in 3dwn

. tur ned he reboil ef.4oThe fre f eed
Phe@%ﬁggﬁﬁ‘ﬁ%@ﬁ?"h 0 theb:‘)zef:i rcul ati on6'l1g’op pri o?‘qtoo
EPCtPeduetivityofm/hfigy: fresh Bl feed sof@8ion was0.830

separately p d into the recirculatjion |oop priagr to
DPQ%&@&&E‘?%W)&Z@\%?@% g8 1Ras introduQ@@gi nto tB&16
system as necessary. The vapor fromthe distillation
col utm was condensed and renoved as an overhead liquid
stream Uncondensabl e gas was di scharged fromthe
condenser. For the continuous run for the
transesterification, the phenol feed solution was
continuously fed at a given rate, while continuously
renovi ng product streamfromthe reboiler at a
predeterm ned constant rate and continuously renoving
overhead product. The DEC feed rate is a cascade to
mai ntain a constant liquid level in the reboiler. TEST
1 The purpose of this run is to denonstrate the
performance of a dual phase fixed bed reactor for the
transesterification reaction. The dual phase in the
catal ytic reaction zone was created by a boiling
m xture of vapor phase and |iquid phase in the
catal ytic reaction zone. The catalyst A (25 nml; 9.679)
was | oaded in the reactor. _167.6g phenol and 737.4g
DEC were charged in the reBdiler. The testing was
performed at the follow ng conditions: The overhead
col um press: 18 psig Reboiler tenperature: 335F
Distillation colum tenperature: 300 - 3100F
Recirculation rate: 66 m/mn Pressure at top of fixed
bed reactor: 24.6 psig Pressure at btmof fixed bed
reactor: 20.5 psig Fixed bed reactor tenperature:
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over head stream was conposed mainly of DEC and a snal |
WO 369040i900f et hanol . Sanpl es were taken from tpR§/us2006/033943

reboil er and overhead stream for analysis. At the end

of 73 hours run, 64.6 nol e% of phenol charged to the
The nventidvradlaireed igonverted. The yields were 63.1 nol e%

oni-+ ASTPeFS Stihg ppa gt ortleRE e FeRbfRDOy o f e
PhangbRrirs] it}’)@ﬁretaléﬁoﬂﬁd)@és dmprisiay atprinty ahd waecondary reaction

accounted for 55.9 nol e% of by-products. The average
Zoneproductivity was 2.567 m h/ kg of catalyst for EPC

0. . f t : 0 f

O BTSSR R TEIAR8 and an
aronatiersidedye; covhpolindyas accounted for 33.6 nol e% of the .

total by-products. Th tivity of EPC in thi .

XN o ey [HABIBAZaNpSin G SaRipdenapgepction
condffdnshdlRRe tbr thFelmbtidhict aligp brRarsfigter med | o

enonstrate the di sproportion of EPC'to DPC in
b} tranpestetifiog theldialidyl carbiobate withthecaromsdicdyyererysebrpound

i th] Sl ke PR AL P S bR oo four
elemits Floem G%@Peme@salﬁf PR the PEsodit Utkblé ergppoRed on porous
distilled off to concentrate EPC and then tol uene was

mategigdwdnichohave sumiacehlygyesy @oUPS| uene addition to the

co, ed ¢ t : ; .
O A £ RE i LT pary rgon zone:
doffnséparatingdhé dual Phase pasdat istreanirstrl(e) tofrevayervaporous
phase and |1 quid phase were created in the reaction
alkylzderhol and liwit alkyt arvt earbRRate t he fixed bed reactor

te : : Sein . -reacti
SRS 0E 3¢ BEKhU LR SOPERAU R Shatd G roactor
conditiensTesndiiveddion tige disproportionatione ot alikys acyarhanaiel ip dialkyl
unped in to maintain a constant liquid | evel and the
carbgog ead flow rate was about 7 ni/nin. The overhead

St (H§ s PRPoRIFAIRE thEBAIR lyagi chfdoHRAE in 2hs NiekeAC® Wita solid
of C and a traceé ampunt of ethanol. The total weight

catalyst selectaskifomrthegsour sonsisting\attveat tyr etergents from Group 1V,

C L ] fe e 4 ATy s X
V arff I B b 3%yl JERIERA AtSuS indrdf Wit HARE suffads nydroxy
groups; 21 Wt % phenol ; 3 1.88 wt % EPC and 3.94 wt % DPC. The
testing was performed at the follow ng conditions: The _
oviIesavering afHalRhase predud sfeag FeImdTie spCoRARY aaetan. zone;
and 3 110F Distillation colum tenperature: 295 - 3050F
Recirculation rate: 67 m/mn Pressure at top of fixed

be(l) separtting t132 d@apshapcPpresisiot streamiftomdi) t6 ireeavaredvaporous
reactor:

18. 5 psi i xed ,bed reactpr .te rature: .. .
compReAEOBRRINr BRI GRIIELe (aa ffauif GBRPE! Sogrising diary
carbBhafd.n O reflux fromreflux drum After 6 hours

operation, the analysis of product fromreboiler
i ndi cated 5.8 nol e% conversion of EPC with 95.2 nol e%

selegctivi taQ . e R LV :

i 1 e BrodesseperaindeE B Wiigrdhitte Bl CaptBhafé B EC the
arorhSticRyaoRY cahthounedsphewel she aikyl aryl chbdnatd i EP@and dialkyl

EPC wth a fixed bed reactor operated in boiling point
carbpggte §rPRBde under a steady state condition. Another

batch of the catalyst identical to the catalyst B in

the Exanple 2 was prepared. 9.04g (about 25 m) of

this catal yst was | oaded in the reactor. 200y phenol

and 61Cg DEC were charged in the reboiler for a

continuous run. Run hours stlarted when the fixed bed

reactor tenperature reached the target tenperature of

340F. During the run, DEC was continuously punped in

to maintain a constant liquid |level. After running for

23.25 hours, 85.58g phenol was charged into thesystem

as 3 1.38 wt % phenol solution over a period of 2

hours 15 mnutes at 2 m/mn flow rate. The conti nuous
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Phenol Conversion (nole% 39.5 EPC Yield: 37.6 nol e%

EPC selectivity : 95.04 nole% DPC Yield: 1.9 nol e% DPC
weebeaisombty: 4. 87 nol e%Phenet ol e Sel ecti vity: pOTAS2%06/033943

EPC Productivity: 1.50 m h/kg catal yst Phenetol e was

t he. th)prbgesymhmdmgem ekirad® Whettelirethmraikiydaiarlsmnataris B¥EC, the

saresu rior to prior ar
alky AR TR s GG ROCe A RR g AT GR s Phefbl o
test was perforned to denonstrate a continuous run for
the transesterification reaction between propyl ene
cad bdetproaess acerrdislg tocclpimdwdereirGnghy the oywje etip of phenol

y.c0l ..coprodug ing a fixed bed reactor
to ng 'Pé%*bef) gc?o‘t’fttfﬂgx?)g?)ht node. Anot her batch of the
catal yst identical to the catalyst B in the exanpl e 2

was prepared. 9.6g (about 25m ) of thjs catalyst
| oddedne ProeRss agearding tegginp aiareieinctheswist eatah/at of (d) is

oxudgg’ ﬁ?/lcﬁé%\ggg :r u)ﬁﬁtﬂ/ﬁr&lﬁ%s'a %%d\?\(gisetsgkfr ﬁt?&ﬁbﬁhé&hﬁ gf glements from

Grou.h?pexlll\,f,%an@f\/l.terrper ature reached the target tenperature
of 335F. During the run, the product stream was
continuously renoved fromthe reboiler at a constant
raéﬁ'h‘é“pr@cééé‘éééﬂrﬂm?‘t@ B @hBrein GPIN RIHport Whtises treated
| evel 85% wt % pr opyl ene carbonate solution
silica.n et hanol was continuously punped in to the reactor
cascade node. The run was continued for 162 hours.
During the run, the conversion of propylene carbonate

vvaz tae rdrﬁcméb@é\ﬂmgﬂﬂﬁc@mf&%eﬁé]ﬁ\mftﬁe avli@fcatalyst of (h) is
yl ene during the run was 14.5 nol e% The average

OXIdesdwr@@d@w wavdmgdqs glkaxdes o mixtwrsdheeacy of eler@@.mts from
Gro@pTRP\PQhS‘V'Ve of this experiment is to denonstrate a
uperi or performance of the m xed oxi de catal yst
supported on treated silica to the conventl onal
ca al%(st di scl osed in prlcﬁr art

act | v
i PGS ACAIOgP Griat Bavapieln T ien doRhatalyst of (d)i
Se'eé%ﬁifttfﬁét'ée9&?83’9&‘?@%%“8%?29%&%0@&%2%“@8'“'*%fﬁ’emeta' plkgpides of
Group toandnf.i onal titani um oxi de catal yst supported on
silica (The Control Exanple 1) was perforned in Test
6A. The test of the m xed Ti/No oxide catal yst
sugpwhbe&o@asé b@éél@%%td b%ﬂn(mréfﬁt|therBdl|Bec£éI?€Dbﬁ(d is

& was perforned in the Test 6B. Test 6A Anoth

TiOANbofes %wmrteﬁ orirapiedsilice, said treated sitiea hayinglass than 0.05wt.%

Na Control Exanple lwas prepared. The only difference
"fromthe Control Exanple 1 was the cal cination of the
sanme silica at 3400C for 4 hours inair. 25 m (9.Q)

cat t was |loaded jn the fixed bed regcto
Godb, Thaspromess @ﬁﬁ@@%@tc@fmﬂhwbetﬁw Spld Gatalyst of (h) is

omd%%,gﬂdésgg%??%ﬁyhgg {i’é rlét‘lkc%%ésh @%tgﬁre%%gb%&gﬁ%@éhéhts from

Growyes B/,dhandead. i n the reboi l er. The testing was
perfornmed at the follow ng conditions: The overhead
colum press: 19 - 2 1 psig Reboiler tenperature: 345
- 3470k &&iésb'@édo%‘ingotbuﬂﬁlrﬁ e @hatethain thé0supptth c@anrlses
Recircul ati on rate: 67 mM/mn Pressure at top of
treateidk@ilicded reactor: 20 - 22 psig Pressure at btm of
fixed bed reactor: 19 - 22 psig Fixed bed reactor
tenperature: 332 - 337F Nitrogen flowrate to the
reboiler: 60 M/mn O reflux fromreflux drum PhOH DEC
solution flowrate: 0.17 - 0.18 mM/mn Btmflow rate:
0.18 - 0.19 mM/mn During t% run, the flow of DEC was
cascaded to a liquid level of 88% (arbitrary scale) in
to maintain a constant liquid |level. The run was
perfornmed by continuously draining the reaction
m xture in the reboiler, while punping in 40.4 w.%
phenol solution in DEC at a constant rate of about
O 19 m/m nt The run was cont| nued for 115 hours

1. . o o .



O reflux fromreflux drum PhOH DEC solution flow rate

0.18 - 0.19 mM/mn Btmflowrate: 0.18 - 0.20 m/mn
woOuno7wgovhe run, the flow of DEC was cascaded POTAIS2006/033943

[ ﬂui d level of 88% (arbitrary scale) in to maintain a

corigt ahbeprogess aavoeding T elaimr Wabersim frotheesblidycatalyst of (h) is

B3 bR oRUndig oGO0l dbbred ralermgnts rom
Groups PEC/ afgevir esul t of the 234 hours time-on streamis

l1sted in Table 2. The overhead stream was conposed of
nostly DEC, ethanol and small anounts of phenol and

EP f i and,over hea .

it SarTEopfo% el BBab ol AR 1 2icrBRlinGhe $8fig SHELTAY () is

selected fnremiihe goomp sdmsisting sfenmetd alkoxide diemiesinbtabikoxides of
in Table 2 clearly indicates sl ower

this ru
GroHBé@ﬁn\(}’;\('i on and higher activity than the Catal yst A
of the Test 6A. The result of this run in Table 2
clearly indicates slower deactivation and hi gher
acflftvilthe pocese acaerdingsto dainhaf wihereiGahahy sblid\catbigst of (h) is

~ T continued to 360 hours of on-streamtine,
0o SuiS e S bobteuiliony Sel e aied iita bevaalosinan 0 05wt %
Na.streamtinme of 360 hours, the reactor operation for

the synthesis of aromatic carbonate was term nated to

perform catal yst regeneration. The catal yst

regene [ . 3 and 0_psi Yo .
Gepdl yirhe; B13H8S RERITNGTIE dhioT dpheldl B) R iPedraubd the
presenbarafl art bromgtic hiydraxgacdrpoiind il a Mol Fatiol BEARIBAtic hydroxy
pr odg t@:% .depol yrmeri zation reaction wth ethanol
compepg E‘Pi in thegange afdl-editeri0h by products. The run
was resuned with the regenerated catal yst. The test

result of the regenerated catalyst is listed in Table
3. 18heThe qubtessnadedrting3tac tlaim| 15 deérapaint (Htie carhied dulhén the

I b dDb f '
presfid ol A B ToNnERT PR 45 PO ARSI 40 OR3P
catal yst. Table 2 : Hours on streamtine 33 56 94 160

216_234 Phenol conversion (ntg 23.5 38.5 34.7 3 1.9
2911. 2%he mpcess esaerding ty oaiim/kyhekindd) 1s tatded 002 the

o G Ao B LB ot o

compoondi¢téd DAC g abdv/e@p. . 0018 0. 0019 0.0014 0.01 1 0.0006
0. 0006 10Table 3 Hours of on streamtine: 360 Catal yst
393 428 Regeneration The overhead cot press(psig): ,

1217, Hio o R tnd 0 gy et rom
groupseoriésiingeefl axides, matrexifies,/ oxyhydr&ad &S ob alkoxRIBS 6ft twiool four

clonfant 7o (G V1Y 31 37107 herPrbiadieboble einoriegnpn porous

materia g
o WRIh v R S8 yd Loy Yo RS bb R na et atedtly potymer
depagited thergon. aanpiising| caidactingsite deddtivated. Ba2Byst ®ith 2a fluid
. ie 0. 16. A7 22.8 26,2 DPC Yield .. 0.95
comfidng ' hidisXisertaintod, GiinPoitady 2 sivert sekded drom dpe.group
consitingasfibentend, Bfuent, ¥ledebBedtahd, RBRAR hyi
, (nf;?:cd 0.21 0.13 0. 10%%0 A 5!igty (’%bﬁa/%?isg%ﬁ%ya"d
mixtigresgherpo 30 atpoperaidie in theangaiaf 26§ to 6001B. 0. 009
0.016The invention clained is: 1. A process of the
production of diaryl carbonate conprising: (a) a
plurality of reaction zones conprising a primary and a
secondary reaction zone; (b) supplying to said primary
reacti on zone a di al kyl ca®Bonate and an aromatic
hydr oxy compound; (c) mnaintaining the primary reaction
zone under dual phase and reaction conditions
conducive for the formation of al kyl aryl carbonate;
(d) transesterifing the dialkyl carbonate with the
aromati ¢ hydroxy conpound in the presence of a solid
catal yst selected fromthe group consisting of two to
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carbonate is DPC. 3. The process according to claim?2
wherein the al kyl carbonate is DEC, the al kyl aryl
woandymsedse i s EPC and the aromatic hydroXxy Conmpow/us$2006/033943
phenol . 4. The process according to claim3 wherein in
(hﬂgt iaenBieshod iacsorting Henelaim o1 HRehérein rhe Heydraxgeoataining

n&g@ﬁgt I% slrleﬁe?tgd f;%}ﬁ tﬁ%ogr?)ﬁﬁysae%(g(eg fgr%nlt\(é t%k,?é@g%ol, phenol and

mixtoyes thareefs, oxyhydr oxi des, al koxi des or m xtures
t hereof of elenents fromGoups IV, V and VI. Q The
process according to claimb5 wherein in the support
coppr iTpeSmb e
cl 20 DO e BeSbid ® olbim LHARER°S RipBoE A Raa the

surfagé tyd romygm»psdesreaeey tydreatimbes withl X 0556 @slution to obtaln the
of . el enent Gaqups IV, V a

xtures. the fro
maxhlin AL B BV iRyt Gropertytha s ROEdinG fes Ahyicabigtearity and
strengthi of th@sappsit. of (d)is selected fromthe group
consi sting of a netal al koxide and m xed net al
aIKOX|des of Goup IV and V. 9 The process accordi ng

st _of (d). | .
Ty 28 RisUE o8NS PulebslieR St Bk oradp abidistidaey oxides,
hydmwlde«saokgﬁxydmﬂesa;ma Wb)&d&%ﬁtm%)tU%uﬂQIenT&ﬁs RoRt &dup Iv, v
and%ﬂyﬂlgl to claiml wherein in the solid catalyst o

eredic 1Rkle sUPpestedos)y Pk intrieriabwkist Hawe surface
hydﬂ&%¥#6§g thereof of elements fromGoups IV, V and V.
rocess according to claim10 wherein in the
support conprises treated silica.12. The process
' the solid catal yst of

acgordi ng it laim11 mh re|n|
?Q ﬂ gwﬁsa%%ﬂ?mp% alﬂ\gdszict?é@ 21 heyrirtrajd gppport
has me&hug &ear RPh BbatPhSHTER! 0
. Th Léﬁ%r ocess agc%ﬁ‘jl ng t@cfﬁé%@ ﬁfZHV\ﬁelre}e/lor];\ﬁ}ﬁﬂefw groups
tha@ﬁn|d catal yst of (h) is selected fromthe group
consi sting of a netal al koxide and m xed net al
al koxi des of Group IV and V. 14. The process according
t02$| afhe lddlidheditaiyat icompgusitio 'a@c@r@ﬁriﬁ ¥&tcldim £9) whélaeln said

/I Nb20b supported on treated silica, said treat
tr eatg?q Nt cMpKises Fontactingrasid supBwt Withnabasis softtienpr ocess
according to claim1 wherein (h) is carried out in the
presence of an aromatic hydroxy conpound in a nole
r a24 ol lué salicbeeiailyst dorapositior acgurding té 61aPRE3iWherBR Sad88pport
com E 1 to 10:1 . 16. The process according to claim
ﬁ%§%ﬁﬁ!%ﬁn (h) is carried out in the presence of a
trace anmount of water in an anount of up to 0.3 wt %
17. The process according to claim1l wherein (d) is
carried out in the presence of an aromatic hydroxy
conpound in a nole ratio of aromatic hydroxy conpound
to DEC is above 0.2. 18. The nethod of reactivating a
solid catal yst conposition selected fromthe group
consi sting of oxides, hydroxides, oxyhydroxides or
al koxi des of two to four elenments fromGoup IV, V and
VI of the Periodic Table supported on porous materi al
whi ch have surface hydroxyl groups, which has been
deacti vated by pol ynmer deposited thereon conprising
contacting the deactivated catalyst with a fluid
conprising a hydroxy containing conpound in a solvent
sel ected fromthe group consisting of benzene,
tol uene, xyl enes, pentane, hexane, octane, decane, THF
and m xtures thereof at a tenperature in the range of
250 to 600 OF.!9. The nethgg according to claim18
wherei n the hydroxy contai HFng conpound is sel ected
fromthe group selected fromwater, alcohol, pheno
and m xtures thereof. 20. The nethod according to
claim1l wherein said support have had the surface
hydr oxyl groups increased by treatnment with a base
solution to obtain the maxi num nunber of hydroxyl
groups. mnthout degradlng the phyS|caI |ntegr|ty and
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