I NHI Bl TORS OF SERI NE PROTEASES [ 0001] CLAI M OF

PRI ORI TY [ 0002] This patent application clains the
wheoehidisof U. S. provisional patent applicati oPCEHEF2086/030012

no. 60/704,772, filed on August 2, 2005, which is

her eby HE

| wgm.déﬁ?{%@@%a%ﬁﬁ%?ﬁ?eﬁ{m??%%%'%. S MTT B 6ON

conmpounds that inhibit serine pr otease activity,

NS3- NS4A pr ot eadds ‘ ,
wth the life cycle of the hepatltls CV|rus and are
useful as antiviral agents. The invention further

r eI at Bys applcationgilaimsthedmansfit of blgS t Prayisieratpspligation

f u f mnistration to a

ﬁni\‘ﬂ @Z?CF‘% %ﬁ@#ﬁw%ﬁ%%ﬁ#@gu on. The invention
also relates to nethods of treating an HCV infection
in a patient by adm nistering a conmposition conprising
a conpound of this i nuielteidhe Ipgention BACKGROUND OF THE
I NVENTI ON [ 0006] Infection by hepatitis C virus
("HCV') is a conpelling human medi cal problem HCV is
reco gTihez presast invention saatesetoq:geness‘ersrfondeWaxiagdrB/daxbca rbon
non-A, non-B hepatitis, wth_an ed n
opdbierkh ey baqeouanelon &f 5ol T8 80N Beq getavet.
Hi story of Hepatitis C " J. Hepatol ogy, 31., (Suppl.
1), pp. 17-24 (1999)]. Nearly four mllion individuals
may be infected in the Stateedtis drtes al one [MJ. Alter
et al., "The Epidem ol ogy of Viral Hepatitis in the
United States, Gastroenterol. Cin. North Am, 23, pp.
437- 41§5ce(&s%96¥)the|9'/hn ueNiéehg’ dﬁ@dteﬁé»tﬁ:scayw\fdﬂsas thelr
Infection in the United States,” J. Heatolog

gatalypc prapertig . crgstathine molegylar s[qyggqndmlftqq argespecnally
SOl Eptit A Ridtbedr OBl 861 b cating o

ﬁ;ﬁirbcémlomereédjaocks‘ Gedolitess 19aY ralsaﬂb@ usey forl redatimgsthe Faie
i nst ances, however,. the vi r tabI [ Faﬁ §rc|§r ont&
wwate@tfesﬁstpﬁb% syelt 85 biight %ﬁloche r[eefam ateppNo.

PR o0, a5 A 1572000 o LBRAS 645 gl EV-1 i

¢ambinakign wit@l Zﬁ&MMSSandmr IS%&E isndeCtmtadhicedfaze in bright

atlitis, . .. 35-4.7
+1286at1is Datent 18 tisardyBles P Refence dteRin S Fnfety.) Atthough
ﬂ%ﬂgrﬁﬁ&bﬁ?b?s%fn%@ﬂb!&uidr\ﬁévésrﬁé\@ﬁ@én @@clo‘é@d Cthere is a
oftén |l eads fo nore severe di sease states such as
continirg Beeth ﬁprhwazmléess wrfardesaﬁbiew@rmertmscfor kgdrocarbon

R L e

Saito et. al., "Hepatitis CVirus Infection is

Associ ated with the Devel opment of Hepat ocel | ul ar

Car ci noma, " Pr oc SUMMARY g THE INVEEN 10N7 pp.

6547- 6549 (1990)]. Unfortunately, there are no broadly
effective treatnents for the debilitating progression

of chhoaccordiihtce with tuel presend dveption ghereis ;ﬁﬁﬂzﬂeﬁ(ﬁseewaxing

S 5 e S St RS I
@fﬁ’cﬂthr%*mth lé]%talg cd?ﬁpn&ﬂéja‘ é’é\'ﬁélnéﬂigﬁ 5 ze&ﬁte&ﬂa% tthe

ecu oni ng of "the Human Hepatit i'rus
aioard EQMfiapewerskdopalogsst @efmeldrbw\tb\a-omnnmhww of their
Hepatitis," Proc. Natl. Acad. Sci. USA, 87, pp.
9524-9528 (1990); A Takam zawa et. al., "Structure
and Organi zation of the Hepatitis C Virus Genone
| sol ated From Human Carriers,™ J. Virol., 65, pp.
1105-1 113 (1991)]. The HCV nonstructural (NS)
proteins are presuned to provide the essentia
catal ytic machinery for viral replication. The NS
proteins are derived by proteolytic cleavage of the
polyproteln [R Bartenschlager et. al . hbnstructura

-~ 3 " Y a1 L T o —




and PEGASYS(r)) and the conbi nation therapy of
ribavirin and interferon (REBETROL(r)) have resulted

WO oogoigisnodest |1 nprovenments in rem ssion rat eBCEOS2006/030012
only partial reductions in side effects. Mreover, the

rgs s, for f j tdi= ' [

EARRTA fronfs Sl i od e TPhlad AL 83 GORE The MTT and
aHNegidlinss &t preféesblyhmredomimntigic thé hixdivigearfermoul d
have therapeutic potential as protease inhibitors,
particularly as serine protease inhibitors, and nore
part gl 3 ls&nf’%vgﬁforﬁ\@@oﬁﬁgh%@@ groBedy fRlidproving the
Speci fi Al y, such conpounds may be useful as o
igtossity iredexagfean iewaged praduchiof waxy hydracardgwn fegsistepmprising
[0013 | EF S RY HE, | NVENTI 4 [
GoASIOge M DGR DR RTh HESEY CpgTarERaoy debpdo

' RS wRhibiRation ot zédlites MATTeaid GON,
%“git'gh%%”egﬁr%%yes aﬁﬂ%gscri bledlher ein. | [0015]
frefesally peedemprantly in e hydi@genddmal so rel ates to
phar maceuti cal conpositions that include the above

compounds and uses thereof. Such conpositions can be
used Tie predeit fventel fetisertihcltdes e grocdss fonpevdieing atGpos
a patient, to treat biological sanples, angd‘l‘egr F“ EleCtd
leleierioH ifestp &t Com Olefindepd ICoBHRMISINGISEHEN Iz g 3Al In feed under
, 3 A . |
S3ERRebOT PoiiionpEveiny Eatest €pRRMkitPaf Ibht o CRodg™s
mees aptl o combimatisnal zEolites T T BndeGON. ﬁéleraogtﬂﬁemambe
posi tion C* iﬁ %gsent 1jn an anount greater than 50%
RIeeepRaRtly ip tREVWAISN IR al 1y more bioavail ability
than m xtures where the S isoner at position C* is

present in an amount of 50 % or greater. Unexpect edl%s’
t he Rniammosdange Wik tids ipentionothere isalsatrovidedapragess for

seiabtcahaipyanae by oS reetsbR POl dyeHbout 350°F
YhdY Bonfathih§ Straidht 8RB dHd SHghR9Praneiedthdin hydFedarbons

n
percentage”than the S isoner converts, in vivo, to the
eompsiag cantadiimgGaig bydrocarhonmpibtaedstaskdn the presanss &b

th erapeutic eff ' f

e REBRN 45 i il R Pissdtie SF BBEUN P 2R Bith
EaXalVRE EOfprigingsatbast dHeoGeAFEVHE evaltand & voimbéasation of

I nhi bitiTng the activity of hepatitis C virus NSS-{\IS4A
peditea BT pod GPNTRETRIablY BY P%@f N %? hyqgeggfptorm.

favorabl e i soner conversion properties at position C*

del i ver enhanced therapeutic effectiveness in
conpoRoehepicluteddndlsisnventioaris iaoprocess forasomerization

Coph g bR s p ek PR ATS i ReBigee o
%c::lgécg?’ig%ﬂgeﬁ;/\{bﬁﬂgggc)%}?lyérc{o?npﬁéiﬁg b@[@élfa@%héf@rﬁgb-vnl metal and

oct ahydr o-cycl opent a[ c] pyrr ol e-
a-comnttination dbzealies bhiaard GON cHhe saffinateomnasy s kyjght stock,

U dis pepltes aporpE epetrnant i e BdBbel il s o
plots of the nean (SD) plasma concentrations of a

compound of formula (1) wth _8r eater than 50% R i ﬁqomsr
at podiheiprasent invention-ap MIPVIdes arPraeesior reducing the cloud

I soner _at [ L t | i
Raimter ahaPPaabbR terd cHREET TR Bls & By Bl ol
O e et o
conmpound o ornmul a W regter an _50% oner
cBlayRsisyB oM COMPTENG @ GABGUTICR 417 SoHts NapBg MR 16P5iogy
i sonmer at position C* versus tpne foll ow ng oral

adm ni stration of the conmpound. [0021] Figures 3A-B
are plots of the nean (SD) plasma concentrations of a
conpound of formula (1) wth greater than 50% R i soner
at position C* and a conpound with 50% or |ess R

i somer at position C versus tine follow ng oral

adm ni stration of the conpound. [0022] DETAI LED

NP N5 N1 /7R | 7\ ==y g g R /R =1 /7K 1 NN PN PN N1 A Il "1 7R 1~
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8 (e.g., 2-6 or 2-4) carbon atons and at | east one
doubl e bond. Like an al kyl group, an al kenyl group can

wheosrasght or branched. Exanpl es of an al kenpdT/gsmo@030012

incI ude, but are not Ilmted to, allyl, isoprenyl,

bu and
23 S5 oGl CoRErERay, ARGRUGP st e ey e
S afBQﬁhgengdploallphatlc [e.g., cycloal kyl or
cycl oal kenyl ], heterocycloaliphatic [e.qg.,
het erocycl oal kyl or heterocycl oal kenyl], aryl,
het er oaryl DRESBRIPT pafpy |N IONe- 9.
(aliphatic onyt, or
(heterocycloal|phat|c)carbonyl] nitro, cyano am do

L b i vdrasisaite.Rae Rt B pUTosPRYS e BobeRl i o,
I'f}}?if&edrr%ﬁ(flrpmek% bl ey %’i‘égéft@iﬁbﬁﬁverted they can cause haze

eroaryl car bon am no, t eroar al kyl car bonyl am no
mlt!kgbmdumbc‘léhdobag& is qx;aﬂttﬁladm cletichpeitbonyl |
het er ocycl oal kyl am nocar bonyl , aryl am nocar bonyl , or
het er oaryl am nocarbonyl], am no [e.qg.,

al i phptd GigHd fde eRifdyOs dduonsticrafor mcalkanes quantifies the ability
het er ocycl oal i phati cam no, or aliphaticsul fémyl am noj

ofid parruyula[ aeglite situcjuredor selectivaly aawbm fRd gpyyer '”Sr“

Shhir ek nblaBin. 8 Sahipgesn o el

£t imsosd Q%ﬁgrﬁr@nﬂqd@(\yer Gédbar foey ehergyi cpfrmdsomtjqn ona
aryl oxy, heteroaryl ox ar al kyl oxy, heteroaral koxy,
|§ﬂﬁ@$ﬂﬁﬂ‘l§@ﬁﬁ9 Shﬁl'tk']r?ﬁ‘éf‘ﬁonyl oxy, or hydroxy. Wt hout
limtation, sone exanples of substituted al kenyls

i ncl ude cyanoalkenyl al koxyal kenyl , acylalkeny .

hydr o@;tmlskfmaléne@lesd bﬁa@&qrp(@n kwparoyatgzramln@ﬁw h consistency

( Su' f&ﬂ%gy oy ?e‘égc%h%éa a%%yr%lsnagﬁ}ngé? ﬁgesanted in “Journal of

gﬁb@%waﬂm ?42'@@'4)/' 105@33)*1 abget keayB, Th@@éabteMmahons
erein %egﬂ group refers to an aI|

mirdMﬂga’ccblu@ dtﬁﬂen@@ qen absqbing and converiipg a.l gljg hialkane

Ao Sl ean o Bt et foh MIETRAR redifos, The
@Dlﬂ-lt)kp@ilz’éolﬂég@ gﬂlglbﬂctlﬂe d?nxmmn dnfferemde |h|(B|bbedreteoenergy of
r opar utyn group can

basiplioh bgtwem lana Ardishptt i-aferes: 18 Brdiing Tae,Gikks free

%ﬁ%l@ 2 cy 4rRtlt{;\‘gB{afl‘%§E olite! ﬁé’nstl?é’@'s%h ke inariedly

aryl oxy, er oar
arfdrént rexponse tdtble vairanonyn neallsang clrnaihden %dBy@mploymg

SfoNdine shaes 2 AdpnTS Mt T ivhis 7Sikds, The EBHVEAN offieavy

biesised Mikelebysloweringl th
?’dxqmﬁaﬁ?p a@t@E ccgﬁob%y&é'gﬁ#%ﬁ%f]cam no- soez ¥ or githe

clotidgadinfpdfahe pro®d@d- 1, amido [e.g., ami nocar bonyl
al kyl am nocar bonyl , aI kyl car bonyl arri no,
cycl oal kyl am nocar bonyl ,

het er %bﬁﬂe@q{dﬂh’rﬂg?lfﬁé‘mmﬂﬁ@mmork topology are known. For example,
cycl oal kyl car bonyl am no, aryl am no

arboRY
ahg zeolite ciepionat "Sﬁzaﬁz&)ar@lgpg 3 ng it are disclosed in

2025 F‘sﬁﬁﬂ aﬁ{@% §Zr§{j§§§ % ;t‘niE}lé”&m 1991 to Zones. This patent

ﬁhﬁéms&rtaiamrépafaluogwfa:e?me S&E{wrtﬁamg aoaN-!lm/vgn aﬂwlrﬁb or
et er oar yl am nocar hony urea, thiour

SsamrerydagpioR peapb amAn Sigad SR s ite' M (sDA)
cycl oal i phatic, heterocycloalipghatic, aryl,

het eroaryl, acyl [e.qg., (cycloaliphatic)carbonyl or
(heterocycl oal i phatic)carbonyl], amno [e.qg.,

al i phati cam no], sul foxy, oxo, carboxy, carbanoyl,

(cycl oal i phatic)oxy, (heterocycloaliphatic)oxy, or
(heteroaryl)alkoxy [0030] As used herein, an "am do"
enconpasses both an1nocarbony| and "car bonyl am no".

—r



(aryl am nocar bonyl )aryl, and
(((heteroaryl)am no)carbonyl)aryl]; amnoaryl [e.g.,
w@ ¢@bkydisul f onyl ) am no)aryl or ((dial kyl)am noper/ys3op6/030012
(cyanoal kyl )aryl; (al koxy)aryl; (sulfamoyl)aryl [e.qg.
5 (anetinsed Cailegl mm,bl]atmg algleyt. st PaydntaNY/ 4,076,842, |ssued
é roxyal kyé:? aryl: ((al koxy) al kyI aryl ;
2:% %{3{%82; 197 t% g’ ek Wps,%ﬁ -preparation of the zeoiite
G%@iﬁn@'té‘d/* QW) Q'z@%ll%“’\f/ﬁll\ A S(tIrUC Jrg%l H¥aP R'¥87-32, using a

kyl sul fonyl ) am no
@@h@m dedesd froad p]umitdlms aartbel&DA aZedlltes SSZ—32 and ZSM-23 are

%&%ﬁ%%@ gﬁg esﬁzﬁ; Wﬁ(\)én@}/’p% yﬁﬁy ﬁ%r%)%iy,%llf 0 ¥q@1 Bajhn of the
10 éfdrehﬁirm@héér bhednts ar@rr@@rﬁ&‘af@i KEveYe ﬁg P&@Yérﬂz@’lh 'their entirety.

anm no-mc anoary l; hal o- m am noar

{fh addiisayR awtph,alrlaaqlb@ol( af Mplgcpdar;&ev@@d@@]z lisés meelites
SHEPEISRLPAM KT be Py BGPedR ondeal g 50"

geovgp)ate:dﬁU 13isddsstibedtied. \Bdelﬂlo@ﬁelaéﬂ/él NtREF Zeolite
"“are defined herein.

hat i '

E?P!'BE iy%efs %ﬁhlﬁ%?‘dﬁ%lﬁéhﬁw 2084, lnderantianal Zgalitg Asapciation
1 used herein, an "aral kyl" group
° rbgfr%rqs toeal\hﬁgltalcﬂgg}(oup (e.g., a d-4 alkyl group)

that is subst ituted with an aryI group. Both "al kyl "

and e¥v have been defi Kﬁ_‘j ve. An exanple of an

ar al kﬁ &Xg’lgporogegﬁwmg 5@391&?5 are BB’M’OEQT pyample,

EJU|$1Pa'téHt€Wb vu 222,888 stu@@fs%?&fkhﬁéﬂ is! Uiﬁé\nﬁﬁ etal

al i phatic . , yny I'nc in
@ﬁﬁ@’@ﬁ?a’ﬂ qt@/vaxm@yamqsalugmg ZSM-EalanaHSMBEstdewase U. S

20 ELh Y S o El BRLLABAL LS ol SEBI R il o

qawamngwotew deihg al datélysﬁéoﬂtamhﬁ sszagylu S GReKt No.
‘i%é:é Q@?lr( I oxy het er ocycl oal kyl oxy,
4 efonRSH 1 2003ioeMiaF, aﬂH@d@z%searao@Ebwaxmg

T e e e A—
AJORN | Qs i&sumydahmim@Z 988 twaCliylet at. b@l@&lb@és AQewaxing process

25 6 R iinato ah SbP 2R eeetia Beta.ky1 ) cat bonyl ami no,
(heter ocycl oal kyl al kyl') car bonyl am no,

het er oar yl car bonyl am no, or
het er éepligx having ltbﬁﬁ@NﬁnpplogymaalsMaiawn Wotrexaynple, the

26k JEBERARI QU 54 B SR g i lovr
¢tHI36BUS 1us ﬁﬁbrﬂéh@éﬂke @holbb&]ﬁﬁélbﬂie WH'F\Qhé)eff? ﬁv‘?@ chara?%lsof

30 igy‘lr* Spr?%vczgcgrﬁﬂ@@ m éJIPnZBﬁé- %8 whiolyén hevoeparated herein
ﬁé?%j%reﬁﬁgé rnl‘? Ag%}ghgéttgoéﬁw éfp%d%edélt%@%l oﬁ rlawgtrlr}%z?@t@s with

Wwilelmlensibkgl clemneiscycl oal kenyl ),
bicycloheteroaliphatics, bicyclic aryls, and bicyclic
heteroaryls [D037] s'us'e'd he"rem"a
" by ofiRalnaid :
group and a Cy?%lgz@gﬁtf‘éréﬁ@;Ué%ﬁ%ﬁ?héﬂregf%ﬁmﬁ%%ﬁ%‘%% "}19
35 Q@@ﬂblba’mn YAssussst hergiedhaseset'cdmbinatibe! invlude8 03i&iurds of the

| Kk f t
28 ts EOE ot Do sy b rasiprDadiich ine feed
dmm@hgmoeomammf b&thdlifesd For 2xafhbl& %ﬁ@%‘rﬁﬁ may be a
Exanpl es of cycl oal kyl groups i nclude cycl opr opnl

cycl obutyl, cyclopentyl, cycl-déhexyl, cycloheptyl,
adamantyl, norbornyl, cubyl, octahydro-indenyl,
decahydr o- napht hyl , bicycl o[ 3. 2. 1] oct yl,

bi cycl o[ 2. 2. 2] octyl, bicycl o[ 3. 3. 1] nonyl,

bi cycl o[ 3. 3. 2. ] decyl, bicyclo[2.2.2]octyl, adamantyl,
azacycl oal kyl, or

((am nocar bonyl ) cycl oal kyl ) cycl oal kyl . A

Y "
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(cycloal i phatic)aliphatic, heterocycloaliphatic,
(het erocycl oal i phatic)aliphatic, aryl, heteroaryl,

wa@bkdanyis( cycl oal i phati c) oxy, PCT/US2006/030012

(heterocycl oal i phati c)oxy, aryl oxy, heteroaryl oxy,
4@{1 g%fgg:}g%&)eoiﬁhhléﬁ ﬁ%eefg%rlﬁiltl'aW BOAGLRY poRldwdfthe mixture
wiaich mb&ipris)esaéésenyélm”alhone of the zeolites. The concentration of the

éﬁ%o(élp’?ﬂaqlolgfqt;g%rlb ﬁfg?é&qqq w?%r]gggf:si %}%ﬁ].?;?%{m%ﬁ\%ta!tlo% of the first

éﬁt eP% g)‘{é% Gﬁéggﬂc%l{%gﬁswg r;r)]orﬁtcl)ons of the mixture until the

ipitieredyenoyces assetiiaily o sar:omh aeolitpc Bepengingranibe feed,

2%?8 'ér:‘ ggfﬁéﬁt%ﬁ%&%’rﬁ{;‘% %ﬂﬁ‘;?ldﬁﬁ#’ 1%? ’comb{natloncng% b&ysuch that
the- fsed 5Ny corbki@thie MDD Byblite dirsted ik GONaedlitexfist.

acyl [e.g., (cycloaliphatic)carbonyl,
((cycl oali phatic) aliphatic)carbonyl,

(aral t ' i I
(ot LR EpbRAGRIGRRANTT ot GORF 4oty LRI bedisedHlayers.
Th@hee@ﬁbatalwaaym @disolm;sbﬂi |n ki. 1S. PateytzMo, 5,149 @21, issued

r oxy, rrerca sul.fon or . .
§¢pﬂ%nmr02%;|1]99 stBIM'ﬁ%RrIW?T‘é' 5. '”C‘g’ H?Wa}?ﬁ)ﬁf rﬂ‘?} re“§%|hf35‘?19|'t3

I GO

Bl T L Pl AR el ers ey BN T TR e g GON
élhtﬂee]mtjayer,gmroum versaused herein, refers to a
nmonocyclic, bicyclic, or tricyclic ring system having
4 to 15 ring atons wherein one or nore of the ring

at OnsDef}eﬁdﬁ@t WorptheMdteredof, thélfedd ahd tee desindd paidumt& the
thereof) and in which the nonocyclic ring system:i

Mvand SGN zeolltes:aan bmemployaRkOvan¥ideTange a5icopephiations.

St N 9900r Be P Ay Mot ac

BgﬂlgWeldFmbem@im@@N z&oﬁ’@l?@éﬁ%&tﬂygﬁhetmystabd;lld@éth&am@iltes is
fused wth ane

or

lessdhag 1 BUFTPnbS &flwnsﬁﬁfe@”teélsgo" Of thgsirysta| is less than 0.1
lyl, isoindolyl, 3Hindolyl, indolinyl, benzo

Pﬂ uryI benzo [b]thiophenyl, quinolinyl, or

|squ|noI|nyI) Sone exanples of heteroaryl are

o) MBI b e
Bﬁéfﬁ"ﬁmw"% thdffily il Yéalcméw sl Disciduiabent

ot hi azi ne, di hydroi ndole, benzo[l, 3 di oxal e

E@n%@ fﬂ?f ahgli metahgatjan meQﬂpﬁ?@ane@marg@l%ge it with hydrogen,
SRR iR BBy il o Py,

@Hél@\‘ﬁh? age,nts %JQIUEImTAlbr dlmﬂefmlmsbluwm to increase the silica to
benzo 5-t hi adi azoly 4

: or ht hyr.i d 0
wlurRiatmpleniatiar 169 Zeﬁ'diﬁd@y‘@ $Q bﬁe%t%g'aﬁ f@am&g ba@s Hrabilize
pyrrolyl oxazol yl,
tllr‘:é}zS Stélmgm@y at@ék%rg?o ds | soxazol yl,
|soth|azolyl 1,3, 4- thladlazolyl ZFprranyI
4- H pranyl ridyl, rld rimdyl. .oyrazol vl ..
pyr azyihe %ﬁmggﬁa@%?rqsgﬁw n N%ﬂ@c%?'@aﬁé? &’H"ﬁé}yg'zr %ﬂ%‘“g
t okt dmC hedly URSFRBA LR, LHickel,
%g%n%&}t 'hout Sqanggteﬁon bllgycl iC l%d(;é%ner oaryl s
|mblalil,d@hrorrdmh1|, pydnganegeloy B, nakie meial, gHch gsipadadiym or
qollnyl benzo[ b] furyl, benzo[b]thi ophenyl,
|nyI isoquinolinyl, i ndol i zyl, i soindolyl,
|ndonI benzo[b]furyl, bexo[ bpt hi ophenyl , indazol yl,
benzinidazyl, benzt hi azol yl, purinyl, 4H quinolizyl,
qui nol yl, isoquinolyl, cinnolyl, phthalazyl,
qgui nazol yl, quinoxal yl, 1,8-naphthyridyl, or pteridyl.
Bi cyclic heteroaryls are nunbered according to
standard chem cal nonencl ature. [0046] A heteroaryl is
optlonally substltuted mnth one or nore substltuents



[ 0050] As used herein, an "acyl" group refers to a
fornyl group or RX-C(O) - (such as alkyl- C(O-, also
wo edogorEdi t o as "al kyl carbonyl ") where Rx and Pel/kg1006/030012
have been defined previously. Acetyl and pival oyl are
exa of _ac 3
S onet e e Be b Faucein rECe AR by R R Bng¥gme of the
dagibas aathd zeditOwith mbtal gatibnsavid standarddoy lexpbandgetechhiques

ne oyl ot PSR an ot 5, PRI bORALL Y MRS HUAPLL BB e
%ggﬁmd(fé?éﬁés%ube Riy @l k964 P P&r Rleff aW”ShG 3 pdkzb3 lsﬁa@réd July 7,

previously. Used herein,
1964 fodPhapk ‘et gr p Uy pic] eepaciog acagons,r panhanclnde mﬁial catrons e.g.,

1o B KA Goaip Brown Thanh Rl S o haf e

Athres 2ORtHP R AGIng h@ét@ﬂr@%hﬁb@@'ddﬁbﬁk iof mehets@mraé rare
or heteroarali Ehatr C. £0054 used herem

eataioyGa, Mgodp. edf Bt.Pd,Ni. GeoH, Al.dBornd, Fe axg legrticularly
8%5?%4? L when used as a termnal group; or -OC(O- or
P : V\,hen used as an internal group. [0055] As used
herein, a "hal oaliphatic" group refers to an aliphatic
group substrtut ed with 1- hal ogen. For .instance, the

15 term h2g Bydiegen; ﬁmrue@grrtw' gietelFoneRenenty 638 PeAS s ed
e‘)‘?c,rh%'nﬁed dnto'TRE %%Birf?efso%e YRoliteE&ah 4180 bé"lmgg%srﬁéd Afth the

érein, group refers to -
meéals, lmetdemhaimeem pemhys(séijyeanmnmalebdadmt@dnfallh §he

herei n "sul f.a group refers to
%@fgl?%‘]( \"%”39[?? %*ﬂ"@jjﬁ kppypo %ﬁmueed termnally
and - NRX- S(O) 2- NRY- when used internally, wherein Rx ,

Rg , and Rz have been defined above. [0059] As used
20  her ei fiypiealientexshanyeechpigias inkelue sontaating the zgelitgs wvith a

é@ﬁc%ﬁm&ﬁr W&?g‘%” Wh%ﬂsem ‘?lob:tfrrnrﬁaalﬁﬁhéyAltMugh a

Wh)%r Rrfetysf salgcan @@den%loye@ crlﬁcﬁmdwlamb oﬂmr r[aﬁldéﬂ]ao%ates
used herein a "sul f%.rty %ﬂ%’r ou elEh ql,]
n&r@z@e& angerliates agp partsul %llt??/af%%lr Wn
I
Fﬁgg é&?ﬁ‘?@o ‘ﬂ‘?% g)é&%?@ R ggﬁﬂg%gtélrgﬁg%é t@?'&‘ééﬁrc matter in

25 tchHarinels {a@@ﬁm]théssuufaeel &Bcetms gesudtslin |a1yrlore gﬁeclrye |on

RIS RePAR GHHAN 13 O RGeS KL A pr Rge n @ vide

9‘? 2 tf Eé?égﬁ% ﬂ{d{uﬁHbe BYPaBirﬂlmﬁs BM40/249 issued July 7, 1964 to
atic

Pdamd afalli; @h‘erto Z@anerquredw@ 7 189400 Plapk et @l and 3.4¢46)253
het Q),-.; het | -S(0 th
et SBUST ABORI RIAICdal "o TSt ooyl * oy oup refers

30 t0-S(O 2-Rx when used term naIIy and - S(O 2- when

used internally, wherein Rx has bee defined a
ExenpFaligwing Cfoﬁgq:t \@lﬁrbtj&saltq%cpl%@g therdasireds; @@fagmg cation,

@i/c% Odjffl pégﬁ r@f@%@ér@%%hﬁ%iér% di5dd atleMperatures ranging
frohe65WY i abbitEaIC: Me@)r@s’ﬁhrg_ ¢he zeglite SCAN de, calcined in air or

s s aEaroh 3T e P BBRA2GH D5 B 5P

35 pgré 8?%‘?&% raﬁ@&g@% V\‘}g’(bﬁ ugggl%r E]:ffeﬂr'&rrgﬁd b’roﬂﬂge acat catalytically

laané)pmdLmteESpwaﬁi)busﬁul {ndw@cambon@@dver@m procgsses.
"hal ogen" or "hal o" group refers to fluorine,
chlorine, bromne or iodine. [0065] As used herein, an
"al koxycar bonyl ," which is encgnpassed by the term
carboxy, used alone or in connection w th another
group refers to a group such as alkyl-OC(O-. [0066]
As used herein, an "al koxyal kyl" refers to an al kyl
group such as al kyl-O al kyl -, wherein aIkyI has been
defi ned above. [0067] As used herein, a "carbonyl"
refer to CXC» [OOCWJ AU'sed |fere n ' xo" refers to

F A/ T Y a
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bi cycl o[ 3. 2. 3] nonyl , 2-oxabi cycl o[ 2. 2. 2] octyl,
| -azabicyclo[ 2. 2. 2] octyl, 3- azabicyclo[3.2.1]octyl,
wae@72195di oxa-tricycl o[ 3. 3. 1.03, 7] nonyl . A brpPdnes2006/030012

bicyclic ringsys r b Otio a | |bst|tuted with one or
nore _substituents such as alk (inclu
car bme/aewes cAp BedRTERRyTD ape AR By Phesienl spepes.

G%b II&%E%QF%QVL% z&01ik& BYh bedh tH@¥drm 68 borldey.a granu|e ora

het erocycl oal ky

mbltﬁd?mdxaci sabims)eadtwate having M'@G'@zﬁr‘%ﬂ sufficienk{o pass

| oal k K
el 8.2 TR0 TV Gk eyd Beeteusdd ofial po%nesh (Tylen
sOIBERN RAELES: wﬁérbrtﬁe catdIpsiy mcﬂd:lédbscmaretsobwe;drusmn with an

al kyl carbon am nocar bony kyl car
orgal'%l/c)hllnrd?r dé@ zeﬂwezgﬁ extruded bef%re >(ljrylng, ned“ or pamally

a4 FRdtbay BB no b°(”¥'e?re”r28ycf‘éil K91 ) car bonyl ar no
5 (heterocycl oal kyl al kyl ) car bonyl am no,
Cyanahereebiesiipm e gomapslisd iR B hee ey B REhEfR the
t%ﬁb%@fymlslﬁrﬁa%%l]hb&%ﬁ@ns éHd@@éﬁ’ h.orgathit @ohdersisrxo, —or

As used herein, an "al |c5hat| C cha| n"
r@éwsest:eu@h braamcnauemlssmdud@ Betiva At inackive matgrals and

. Ik | k
S@Pwﬁﬁﬁ? atuse i PRTing AshiEs ST Re irofhitHHterials such as
c]e(ﬁ@nh&a anlﬂ‘?ﬁét%l ¥xités Eﬁamﬁlé@rcﬁrwbbdnaﬂerlaisaancbtmrmanner in

i ﬁéﬁéﬁéuépaﬁsé@éﬁzggﬂ St B0 BB LG
agﬁ Emf?a??iés o%‘géﬁ ym%%néwfrﬁf%?% hggnegen

by BHa1 994 B RERagawabdthasf whiciearensicarmmsatetitey ederance
allphatlc chai n 1 ncludes al kyl chai ns, al kenyl chai ns,
hereindnitheiy ENBIeR-ns, where al kyl , alkenyl and al kynyl

are defined above. [0080] The term' trlcyclic fused

ring systenf refers to a cycloaliphatic,

het erTigey MTdaang BN zeolitegl arerusedtie d@maymgswreﬁ@rbonaceous

fggatﬁ%:ﬁfm%tp DS Bonardous EEHAdcA%oRRAN oA cQﬂoc?ht cdripdtind¥and
P JBH h@y%ﬁé@h%o@%e@ émérﬁé@{/nrg]nfpmmbmn figactipns em
I nc

acene, xanth ene,

lteeyclactmttauﬂfwm dl;aq;anamsmfaée. ell, gqyeiflgd @@ahﬁ@' sand oil, synthetic

T -
Saradia TAE AV S Ebel FRgIE e PPt Mtodk, Fischer Tropsch
wakbsliid Wyrahdatic wasebaerived Erdm a Asouesaropmu process,
conpounds of the invention

p:menabtmreaxwematwntﬁ"mﬁerég&l% %PP%FZH?'?CG% Jeiling bplow
shp APPSR U cah e oamb et et

syEIptibRto z‘&bhﬂ@eﬁfal;ﬁmﬂd@&amng reamQWaDeaﬁn@@gmn the type of
fonnul a |

and

prnesphadhe mﬁewrmﬁe%& ofwadegé&?‘@s“fgéﬁ?ﬁh%”ta'“

| e L4166 Whee hiddi erdoweaditbgei ot lsalfur
E{péé%h?l C E?%hﬁ\‘gne#%lr% ?%gﬁvé'aﬁ abl eslylgtl, R an% R3,
hperitiesaiti celol mappnacmtaédhweven that érhgeréer@bpr%%ﬁm Wil be
substifuyted wi th on e |
Frareiciesidand dok BRIl actfgE e KRR IncfRial Rifbgen, and
sz[fuw“@dnt@ﬁtt cbeﬁélféddétb&GtPr‘eﬁéraﬂlywﬁ@f toeetingotheHeedstotk in

, cyano, oxo, alkoxy, hydroxy, am no, nitro, aryl,
hal oal kyl , and al kyl. For instance, an al kyl group can
be substituted with alkylsulfapgyl and the
al kyl sul fanyl can be optionally substituted with one
toe 6f"hMdf ¢ ahO' '6'5 kl Koxy, hydroxy, am no,
nitro, aryl, haloal kyl, and al kyl. As an additi onal
exanpl e, the cycloal kyl portion of a
(cycl oal kyl ) carbonyl ami no can be optionally
substltut ed W|th one to three of haI 0, cyano, al koxy,
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13C- or 14C-enriched carbon are wthin the scope of
this invention. Such conpounds are useful, for

wex@mpldast as anal ytical tools or probes in bi oPOGUSENG/030012

assays [0086] A conpound of fornula (1) that is

aci d c
iaidsie Wi SrssfinPipyato te AR pttof fe fEIBRBLKF
(aaiaén@i A? ionats erigingli compesitiary)sis uetucsd ’KDI nunm«me tbahdi 0°C.
salt so within the scope of the invention are salts
for med with phar maceutical |y acceptabl e am nes such as

m@? ?WEX' g\ﬁcawmé%fﬂls@é@é'fbé‘ﬁ%k@ﬂgce in any

ormul a can
ddmehmlhtmdde dor a«ampleomffundizad ibe¢daodivingobed rifixed bed

s of .suc c i,ds inglude hydr
RpaIED enpeciagian (yie BEPOCRer Heseety (4 frifidfion of the
ﬁél?@(‘nigér‘ﬁcfe%%ﬁ vah depdtithsg bArthe caavérsion process and method
p- bf onophenyl sul foni ¢ aci d, carbonic acid, succinic
cfopgration.ri ¢ aci d, benzoic acid, oxalic aC|d mal oni ¢
acid, salicylic acid, mal i c acid, fumaric acid,
ascorbic acid, maleic acid, acetic acid, and other
m neeriaﬂCH@me eoatiod conelitionsvevich treayt e empddydd when

h Th d add |
iSeR CRIRIYSIS SOTPEGINS BPOMTANIC 9t Zeqicevt T A aonT i
(#\X/Q)(iﬁ ?Haéti&isedf:;?i@rfﬁ\%ﬁtio‘i’if|n€‘iﬂd@%i & rﬁture of about 200-

Ioric ac roduce an aci dition salt
4’&5"@, ,prafelnalmly a@abbLib25Q4 58T 3 prédseiraof abautd1 5-8000 paig:

PEGRIPPNGARSHE 200200 briogand PLFE iapRMLOamEreresany.
golLydion (e.g., sodium hydroxide, sodium bicarbonate,

pot assi um carbonate, or ammonia). Conpounds of fornula
(I') can also be, for exanple, in a form of achiral

g 8% gﬁﬁﬁ i"Tt 2 g r%@gmfoﬁ @Ib%@?n oﬁi"gt&rﬁb!;ﬁ’pr?&éﬂni’rﬁntly in the
By @robendeme; can bO0SE] td HewasmysrdcziBomacdoessedds bpner

I's used interchangeab wth "50% or er .iso
selesiiely rmpwving sifaight &ﬁ@irbwr@tff"bsnéf YH!Q%[J,V hs Vi%ﬂqsgii"ﬁbex of
s
AR I8e bladt RRDENCY (eIl A ey food fuhe the waxy
%ddastcohtagtded wWithca Qembnﬂtibwdizenbtes MTT and GON under
3- di net hy| per hr}/dro Al 2- di azaphosphorine Boc =
tSDmﬁr rJ@QWI' fiofishzot ri azol - 1- yl oxy-tris
(di net hyI am no) phosphoni um hexafl uor ophosphat ebd" - !
deaarml B o] S T -* "m'" ps = proad singlet d
doufihetcatialytic dewaxiog Q@mddmclaéeslepsadent in large measure on

288 55 5o L RO oSt LG TE E/; -
Bkdudnt lin {he iaeBbMyené dapng e hé&iﬁmﬁﬂewaxﬂ@g ﬁcpcess The

equi val ents Et OAc = et hyl acetate g =
bydsagendpieed satiq igAppiea %badggahout

S0 GRP SRS (EhaRI Eutlc Teet ;ﬁ? {bggi‘&p\,/ g}égﬁa‘i’;‘ hEsb8E1000 to
abblit 20 800r8CF/bbil. (Gendraly, hyidregem Wwill e sepanatas from the

mllinole MOC = nethoxyox car normal ng, =, ..
PRSP REEIR o i e Zong,! YRiGH! ToEPEss RkEeioht gas
(
gl gy B3 B afi RdURARYgs %°i’i5‘t‘b&i%%‘y5%*gi?29ﬁ A,
psi pounds per square inch Ph = phenyl quart et
quint. = quintetr """ fpfo fdtat dp'er Inute trmt g o=
singlet t =triplet TFA = trifluoroacetic acid THF
tetrahydrofuran tic = thin | aygr chromatography nL
mcroliter W = ultra-violet [0089] II. COVPOUNDS
[ 0090] Conpounds of the present invention provide
desirabl e therapeutic treatnents because they were
observed to have a greater bioavailability when the R
I somer at position C* was greater than 50% of the
m xture (e.g., about 60% about 70% about 80% about

~Nr—nzs I ~N\N 7 I ~rmn s I NN A
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protease activity, such as inhibiting the activity of
hepatitis C virus NS3-NS4A protease. For instance,

wa eove/0eadndi ment s of the present invention thaPCEsE06/030012

greater than 50% R i somer at C* had neasured Ki (app)'s

f le .
bout YAk BrShess e e ctelfie daiindofa ybiroceiibon
6¢f@dstc&b@btbrlnﬁ)g aB8verhboutedED R (TTBTC pénd contaiing straighbéhain

0091% The hi h bi oavai | abi Ibl fﬁ‘}é and, tgg f avor abl e
e reoched of pindpetresarbons by santadingane dydregaron oil
RARRGEANRE PROSic EHEE Hy RIS gdd af 8RN Hresbiie of

present I nve
éb(&i.ltSbB 306a9pi Rith @Egtalys{ ¢(rapiisiag eyedrobigation lof aeolites MTT

in m no ] am no] - 3, 3-di net hyl -
%‘g‘gﬁrfﬁﬁtiﬁ aﬁﬂ?ﬁ{‘gﬂé 8{0%21/”?8'&% #lopr opyl ani no) -
1, 2-di oxoet hyl ] butyl] octahydro-cycl opent a[ c] pyrrol e-
1- car boxam de, as conpared to conmpounds of 50% or

gr eat #hedydsedmraxing patslyst orayeeptiqredy Zpnigie agivsiegenation
b HBRhE RGP SRR At B A Ghiissd 'S4 the

Bfoféteptioh88 LB ST PatdieNY. 4,9100068 ahd s PeteritNa 5,316,753 for
di asteroneric carbon atom and the R isoner is greater

exampkoeidhesa aygiogenation 6PEOPENtSe the S isoner at
the C* position. [0094] RL is RW, P3-, or P4-L2-P3-.
[0095] Ris an optionally substit ut ed aI i phatic, an
opt i ofakl nymu@matmtmmmmm prEsant i, araeﬁemveoambum to
sub i tut het cycl oal i

(B plldiectis PYSGHeHRR I h BV Ao naralvet
F?éfgfﬁﬁk}ﬂ thed r%%é]ofWoﬁaQo@tCG‘dS to 5B by weiyht. %e -catalyst may

an optionally substltuted al i phati c;

he ruptin soeh Iaymsdem incoease ispdewaxingraithe expense of cracking
% [ onal |y substituted heterocycl oaliphatic, an

t IIy substituted aryl, or an optronally
substltuted het er oaryl . [0099] T |s -C(O-, -0C(O) -
NHC(g)) -C(OCO-, or 0100] Ech of R a
R5' i hrerfeerdén@tehewdwcr@@k%mltﬂwd Dy éawartnguifbtr type of two

| phat |
S s ss AP AR e SURRLICEHURErE ML BLLAbEY [P 5
PriterstiNg | 4/92m15ﬁ4| isstied Ménehy199mto Mﬂleom/hmhat; incorporated
substituted heteroar { 00101] R6 is an optionally
SgrRInbyJeiRIeRrs Jhils FBUr optional |y substituted
heteroaryl, an opti onaI |y substituted phenyl; or R and
R6, together wWth the atons to which they are
at t ac Aét, corabinatiomo& VIT and BOMmbay slsody Leghid gewax

FéTRalens it R0 B FhatGely i Elst e (o5 SRh i tBSe Bistiosed in

heterossat Né' hpeatags, idstediamiiafat 1980 to Gillespie et al., which
het erocycl oal i phatic ri ng, opti onal I y contains an

almcorpoTatechly eefeéﬁrwmtmeedﬂété eHisely- O, -S or
-NR50-. [00102] RO is H an optionally substituted
aliphatic, an optionally substituted heteroaryl, or an
opt i ongisoftesidisditable &ﬂbsﬁlmﬂlﬁ:r}yUfogeﬁatloaXS%mce)ggﬂes]rWerred to
il r! "TKt7 1 R7 1 4 -L
@s-rwdsotryslmngmqmrpduce me§sial! e@&YY?‘)i?dffgerVCfanE '

[
LR RIAHRE SN o e pefione ﬁﬁ?t?é@%‘?ﬁbﬁért*’&d%er%x'“g step,
amdqpeferablyl sfteubigd rdfrntsamgwlsttgploew tondugiecat tsmperatures
optionally substitute r an opti.ona .
SRBUID s @B 4P6Sr {1 2Bt H05CRKPrRSS:TES TR abiut 400 psig to
with the atomt o which they ape attached may forma
3 -t o 7-nenbered cycloaliphatic or
het er ocycl oal i phatic ring; or R7 and R, together
wWth the atons t o which they are attached, nmay forma
5 - to 7-nmenbered optionally substituted nonocyclic
het erocycl oal i phatic, a 5 - t o 7-nenbered optionally
substltut ed rronocycl | c heteroaryI a 6 - to

I T 1 __L.L.L__l o -
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wherein any ring has up to 3 substituents each

i ndependently selected fromJ2, or one of J2 or J 2 is
whig@rogast [ 001 10] Each R ' is independently Bel/@810e6030012

fromH Cl1-Cl2 aliphatic, C3-Cl0 cycl oal kyl, or

C3-C1 | oal k |, C3:.Cl - l4i i
SRS Gk KBk vePRUEB LG BB Sl P pe20 S
h)hqsrbégn 35&!*6@%&@1& MouPhat ks 1560 SCF/bBE Miwettededgenation

et erocycl oal i phatic, 6- to 10-nenb

citotyet omypioyar Muishbe @ctycenayghAg: paly tg hyppornaie s.olsfins
het | - .1,0- t e
difetpiseatd colgh bpdies ibict BB pREGRE, it e lo fodube the
aidﬁﬂ@ﬂé@&dmt@hbs\]mt?b@gﬁfliggenaﬁolﬂchatp%_l ?nayﬁmstedwer ?I
enpnodl nent s, ana, , e . e 0
U Entemcyort 824 60acsetied NSV 1 orsndlediles WA 10
L Y e
baheficial in prepating heyacaeptabiyt stahledprogtigpt fecw R dulerigading oil)

optionally substjtuted bjcycli '
SGGecaexabarvElR Hepgi sl Rded REbiGTend fy be )
ighff| e $iud temgodisly endrguickly.

“@gkﬁ%ﬁgf?§%¥ﬁ3§¥@?ﬁ?§%h§¥ﬁo nenbé?ggggylloalipzatic,
or an optionally substituted 5- to 10-nenbered
het er ocycl.pal i ' ' : o) :
embodtrrmay Pgbald Waing & oriinglit BE¥EHRLS MTT and
B T e e © o 2o
optionally substitute icyclic.rin
feptrpyana SaAlystHOMPIEdhe 0 Wﬁ'%ogé?é‘ﬁ%%@ﬁna%g%"

Y i t easEsiE Gloga NIl
R R o T B B F B e L
rRetal ahlteroatipeiynitie lobricatiagiaiveay bermada by hyerestacking in a

hgw%gqr)rgertargigi%glﬁdqir\sﬁo% gér%g@&%%p%g% ?%Egdgh@@%;%bgginaér?gﬁluent
cﬁrﬁéﬁs‘ihé%ﬁoﬁoéﬂé@ké‘él ¥l UsrRschtagiealiy dewakingithe effueetiat a

xt ures, of conpounds accordigg to the inventiogn.
tbAfbkrabire lof ab ast aboutIF tB043C) and ahp MieesLEE Of Frem about

resent inv i.on i ncludes the ' [ j :
B pairiecarat o8 heid Byl Risatipe aiged WeBob oBffitn a

V. igiegblites MTD 2dUBONy fpréferahly a

#é}?ﬁgﬂé&é@gﬂgﬁl tfgg?gﬁgﬂsﬁer ein J1 and J2, t og\fg her
miedlontihantiy ivrethydvegertionme ane aé least sardaroupoYilh mrtal
optionally substituted nono- or bicyclic ring such
that the noiety is[001 18] In several enbodinents, a
compound of formula I includes a structure wherein J1
and J2, together with the atons to which they are
attached, forman optionally substituted nono- or
bi cyclic ring such that the noiety i sDEWAXI NG PROCESS
USI NG ZEOLI TES MIT AND GON BACKGROUND OF THE | NVENTI ON
This application clainms the benefit of U S
Provi sional Application Serial No. 60/706,134 filed
August 4 , 20005. Field of the Invention The present
invention relates to processes for dewaxing
hydr ocar bon feedst ocks enpl oyi ng a conbi nati on of
zeolites MIT and GON as a catalyst. State of the Art
Because of their unique sieving characteristics, as
well as their catalytic properties, crystalline
nol ecul ar sieves and zeolites are especially useful in
appl i cati ons such as hydrocarbon conversion, including
dewaxi ng of hydrocarbon feedstocks. Zeolites may al so
be used for reducing the haze gpint in feedstocks such
as bright stock. (See, for exanple, U S. Patent No.
6,051 , 129, issued April 18, 2000 to Harris et al., in
whi ch zeolite EU-1 in conbination with ZSM 48 and/ or
SSZ-32 is used to reduce haze in bright stock. This
patent is incorporated by reference herein inits
entirety.) Al though many different crystalline



10

15

20

25

30

35

The present invention also provides a process for
reduci ng the cl oud point of a hydrocarbon feed

W@ eowpigsng contacti ng a hydrocarbon oil feedsPOrkKS2006/030012

whi ch has a major portion boiling over 1000 OF (538
i a st system conprising a conbi nati on of
gﬁ%éﬁﬁﬁng%@®$ﬁégwﬂT t opol ogyand a zeolite having GON
topol ogy, wherein at |least a portion of said feedstock
|s converted. DETAILED DESCRI PTI ON OF THE | %N I n
fhy dr D SlENEBInE Prasees carpEisindCaniacking 8 dyAwRsar th edstock
| ong
G3de Ja/%&é%gﬁ% RORGitibRs With e[]@ﬁglys't Eoﬁ@%ﬁ\g% gorlnﬁfrtatlon of

unconvert can cause haze
hazezeditegl bavlngltb@l MOWT ahd l@DNdrMewﬁSHeto@omWesf defined by the

ener of .a tion, f kanes quantifies the
abi I G%th'vg g&ﬁ'rctﬁ’?rﬁﬁe"z'r@b?{% 'structure for
selectlvely absorbing and converting nal kanes. In
order to reduce the cloud point, it is advantageous to
anp| The peotasscf Glaim 1iwhassin thesiaplitas aerpregdomiiantly in the

ﬁ éree nergy of adsorption on a |ong as opposed
to S %'Pgﬁn PR%ne. G bbs free ener gi es of adsorption
can be determ ned with consistency and accuracy.

| es of these detern1nat|ons are presented in

3Jou helpresessrgilam 1overet the eatalysbisuther 99@@@3933 at least
12304~ 12313 VAliSs&afet er m nations i ndicate that the

di fference Betmeen absorbi ng and converting a | ong

n- al kane and a short n-al kane is only n1n|nally

iff ent for T-type zeol i olites
xh| ?ptrﬂ%esfﬁa wwwtﬁ%ﬁegh f?ﬁdaoﬁ%%\ﬁ'é@ gy of
adsor ption betmeen | ong and short n-al kanes. is
surprising the G bbs free energi es of adsorptlon of

Bhes&he gubcesssoidaiaim Stwhereinsthehfegdatackdeitgrived fremeafischer
respgnse Bo the variation in n-al kane chain | ength. By
enpl ??%e zeolites in addition to MIT-type
zeolites the conversion of heavy wax (long n-al kanes)

can be S|gn|f|cantly i ncr eased, thereb§m$omer|ng t he
61 oudhpdiraeesst of Glairp oubrrein theoMiTileandh BN geplifes hpye a

fra For exanple, the zeolite
desrgwg eé%&g%@ cfh[b?%ods for making it are
dlsclosed in US. Patent No. 5,053,373, issued Cctober

1, 91 to Zones. This patent .di.scloses fhe

gr ep RioPeRs B ImpEiRg teyseosityd gx 35,5 e product of

al ky|yz SO,

struct B& 'hygil r egteﬁgéégggﬁ%ﬁgﬁ? egtatr?g?r S\ﬁgéypﬁﬁﬁﬁbérbon feed
t enplatiénigoasizationdewarmgerandiinnsavitly 6, @ialyst coneiising a

e S B0 B T STt opoies

zeol Yefindd b the SbANSANIE of tHEit Ritrahedfit4tdhs. Using a
cation derived frompyrrolidine as the SDA. Zeolites

SSZ-32 and ZSM 23 are commonly referred to as having

it e e ApEERLC R TN ein B foblhed BEe BieoRiR AN itfe
ent i helisbgenoaddi tion, R Szostak, Handbook of

Nblecular Si eves, 1992 |ists zeol i tes designated ISI-4
and KzZ-1 as haV|ng the MIT topol ogy. The zeolite

Si t ' j
K1 a BPD5TT PECEMn I Ro o e Catelys PR COffrufes Bt foast
2001 onelGtoampr\dilimetal. Zeol ite Associ ation as having the
MIT topol ogy. Dewaxing processes using MIT zeolites
are known. For exanple, U S. Patent No. 4,222,855,
i ssued Septenber 16, 1980 to Pgl.-rine et al., discloses
a dewaxi ng process using ZSM 23 or ZSM 35. Likew se,
U S. Patent No. 5,376,260, issued Decenber 27, 1994
to Santilli et al., discloses a dewaxing process using
a catal yst containing SSzZ-32. U S. Patent No.
6, 663, 768, issued Decenber 16, 2003 to MIler, also
dlscloses a demaX|ng process whi ch uses ZSN$23 or

P . o "~ o a A ~N A NN N
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| ess than 0.1 mcron, i.e., the |ongest dinension of

the crystal is less than 0.1 mcron. The crystalline
wO/E7amdSGON can be used as-synt hesi zed, but ppref/@sm06/§30012

will be thermally treated (caI cined). Usually, it is

desirable to renpve th [ t al [

1@x h BRFRRessTar PEsiughy 3 2%'Pﬁ wge Zoaﬁf?g'ﬁ‘ﬁé%j%%mp”s'”g
any g\‘hﬁhﬁﬁ@ égﬁd 6|ef|'nq’€ed -ﬁhﬁelz l%@htér&aﬁ@ﬁ coaditieasioedrai t h
che ati'ng dgents, e. or dilute acid V_Fﬁtl néON
t o gatslyebsemptisingia ¢ombm§tlgm @ﬁiﬂ@ll’tﬁ’é Ih@V'rnSttFS and

S e SO BT S LR 8 Bt e

Zeahihhfs. can be used in intimte conbi natlon Wi th
hydrogenat| ng conponents, such as tungsten, vanadi um
nol ybdenum rhenium nickel, cobalt, chrom um

nese. or ﬁesoé\@ digmirdntly in the
161 2?6 Qﬁ?‘t\‘?estsa?qdlgmqglr@{ %g\ﬁﬁ%tqré uced |Fﬁto t he y
zeohydregby fowpl aci ng some of the cations in the
zeolite vvlth nmetal cations via standard ion exchange
techni ques (see, for exanple, U S. Patent Nos.

1 ' Y wherekPfe dalfsefuther camprises at least

12; 11@?%3?%%2% ﬁﬂ 7, 1964 to Pﬁank et al.; and
3, 1éﬁeZ§®u'ps)éerdetﬂihly 7, 1964 to Plank et al.).
Typi cal replacing cations can include netal cations,

rare earth, Goup A, Goup MA and G oup VIII
1":§Et @1 froc8Ss 18! datAgtiddNg idewsxingia mdréﬁarbd)ne ofl éeedectodgbomng

ta

cations, cations of neta ?] liht!

ear abpvmboata%w@ (124 Cicand ppntaﬂapnqu ral chan a%l slighly
and Fe I arbon oil

o0 i AP Bl Sl RPN APy rocar
the rf]é'@aﬁitbéwm tlhefmeg@rmhe <b1'&nddmhhysd rsgtke)b gaﬁ B ectieiogen
with the netals, or t nmet al s an e p
"\t iressarg of ahput To-abDf nehungSrfeadia B GRS e ataiyst

th@WFl'laQ@@GON

tec%%@uwﬁv%&%@ﬂ (tafcztel-arqgéét:ﬁée\mz\gol ites with
sol ytznaeworkntopbiuigies defiwmict byothe cenngstiviteaf themtatfah@dra|
cation or cations. Although a wide variety of salts
can acS%rf‘én'pl oyed, chlorides and other halides,
acetates, nitrates and sulfates are particularly
pr eferred. The zeolites are usually cal cine I oa to,(h
the Ttmpmoeba@@@l@ﬁbt%muheéeméheéﬁe iestag PERYRAInanty In the
matter, in t e channel s and on the surface, since this
resd?ytdé PHbre effective ion exchange.
Repr esent at ive ion exchange technl gques are discl osed

(B St oL a8 e ho et b oA ot east
3, 14&%?}0&6% &1 Jajlly 7, 1964 to Plank et al. and

3,14 'ssued on July 7, 1964 to Plank et al.
Fol  owi ng contact with the sal t soI ution of the

IR TR LT E N e r .
f i~ Qéqgﬁﬁﬁté‘ﬁpﬂ% peerite ofdddid M\ﬁﬁbgéd untieeisoedrization

eca cined in'air or inert gas at te at ur es
r an gdegakmgmoankidumszmtm@oatﬁ'mjm“@m p&e Wﬁgamtmof&eo"tes

cat ahgenganFPrEEANd SENJERBEE R BrIf P achieer e @
hydr ggand@nity e uRsisietahed fs eseras. The zeol ites can be
formed into a wide variety of physical shapes.

Cenerally speaking, the zeolite can be in the form of
a powder, a granule or a nolded_product, such as
extrudate having a particle siZe sufficient to pass

t hrough a 2-nmesh (Tyler) screen and be retained on a
400-mesh (Tyler) screen. In cases where the catal yst
is nol ded, such as by extrusion with an organic

bi nder, the zeolite can be extruded before drying, or
drled or partlally dr|ed and then extruded The

S N o o a .



of operation. Typical dewaxing reaction conditions

whi ch may be enpl oyed when using catal ysts conpri sing
w@2@omiisat i on of zeolites MIT and GON i n t he PlEemEsi006030012

reactions of this invention include a tenperature of

e e A8 D R e Ay i o
3933%888?ﬁ$6@h_and a LHSV of about 0.1-20, preferably

e MIT and GON conbi nati on, preferably
predom nantly in the hydrogen form can be used to

e hydr ocar.hqn ' b Rbast

18 7 L R OeRe o AR P C e A PR EC b PSRy b
I ndgpte Brolipa/Ifenstypd product is inproved (conpared to
t he waxy feed) when the waxy feed is contacted with a

10 conbi nation of zeolites MIT and GON under
hSORRLIZaLI i | {HeOrari Il stbéie
TR T B i B e e on
the feed used and upon the desired pour point.

d [ f bl J h '
2uri dyprasese Joaepreoihaluigparbete BrafRaE Tt
feed gg@&%&%f’é’{@bﬁﬁé hyhyarsaeRBON 2k edkd<iO6k whithabasia major

30,0 standard cubic feet per barrel%i -
15 pref qroatiory baliogtove00008% GBSIE) Mithcooatatyst pystem comprising a

General | v, hydrpgen wil RER f i qggﬁﬁg
and ﬁé%@@h@@%?899ﬁ8°m%J%Pﬁ§h zonéﬁbgngﬁgfé?ggwgtocks
i ncl ugeN iopdlogyaiherdin sy agaartion lof saiddeedstoctk ds
crudes boil'i ng above about 350F (177C). A typica
dewardanyepiedeess is the catal yti c dewaxi ng of a
hydr ocar bon oil feedstock boiling above about 35Q0F
(1770C) and contai ning straight chain and slightly _
20  Dr.anches pedudss didiaiot20 miweseinythe satalystisygtarn durther comprises
hydr ocar bon oil, feedstock,in the presence of added
hydr cyBidepgengtion CRIWOSEEh pressure of about 15-3000
psi with a catal yst conprising a conbination of
zeolites MIT and GON and at |east one Cioug \ﬂgl .
2@t al Tha peodessral@iaiax 20 gvheiein hetclord peipt Phing fepdstock is
contai n_a hydrogenati.on onent of the type comonly
enploV@WC?Hta Qvﬁﬁt@ﬂliﬁggts. See the aforenentioned
95 U S. Patent No. 4,910,006 and U. S. Patent No.
5, 316, 753 for exanples of these hyd o&en%tion i
2dnpohbatsocesscofifylain gd versin @@M@ gNAUONFUBRATENM,
an effecti.y n i de an effective
hydroﬁ%“ﬁ&@%ﬁ%g%g“%V@ﬁdﬁégﬁbrization cat al yst
preferably in the range of from about 0.05 to 5% by

p O e roasmalalnin 25 Wige e ety dected rom
30 react b%&_ﬁmﬂbgugaﬁ%gﬁanmﬁtdﬁé@fr%réapked, fol I owed by

dewaxin ype two stage process and typica
hydr ocracki ng conditions are described in U S. Patent

. 21 ,594, | . 399 : ' '
SRR e T
conbi Bak \IRerRin %WEchﬁf’ﬂé’ctFﬁg\is Fovidatiea urelensedvaxnglemditions.

raf fi nates, including briight stock, under conditions
such as those disclosed in U S. Patent No. 4, 181

~298, -lLssued Jan . ' ' it &l bright k.
55 B oh T8 Piacer o8 et 25 WHereip el ERaltiorkHi & bright stoc

entirety. It is often desirable to use mld

hydr ogenati on (sonetines referred to as

hydr of i ni shing) to produce nore stable dewaxed

products. The hydrofinishing sigp can be perforned

ei ther before or after the dewaxing step, and

preferably after. Hydrofinishing is typically

conducted at tenperatures ranging from about 19Q0C to

about 3400C at pressures from about 400 psig toabout

3000 psig at space velocities (LHSV) between about 0.1

and 20 and a hydrogen recycle rate of about 400 to
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15

one G oup VIl netal. 4. The process of Caiml
wherein the feedstock is bright stock. 5. The process

wobtooZioadiar 1 wherein the feedstock i s derived fprPONUS006/030012

Fi scher Tropsch process. 6. The process of Caim1l

21 ces g arotse GhGRBH20 Mreish b RaTGrBp gl Bry e om 2

Vi scesbhYr-TREREh Waxd devaxed product of waxy
hydr ocar bon feeBs conprising contacting a waxy

hydr ocar bon feed under isonerization dewaxi ng

28 0ol Thedmaerner) G of PTG TCER WPERE, B AFRRR I

defi 5gggewetdﬁgdg@@|n9§tdgéntgesaf their tetrahedral
atons. 8. The process of Claim7 wherein the zeolites

are predom nantly in the hydrogen form 9. The process

285 PO 2 P o e conpasomes

pr odafinmigosili€es. | ube oil froma C2o+ olefin feed
conprising isonerizing said olefin feed under
i sonerization conditions over a catal yst conprising a
B?Pnb"l"ﬁ%té(r%eég ??@@hmtzwwﬁ@wimmé e T™MId @ON @eblites have a
ramework topol ogies defined by the connectivity of
t hei crystalrsiretbsalthan sheut A.1. MiLkeN.process of Caim 10
wherein the zeolites are predom nantly in the hydrogen
form 12. The process of Claim 10 wherein the catal yst
further conprises at |east one Goup VIII netal. 13. A
process for catalytically dewaxing a hydrocarbon oi
f eedst ock boiling above about 3500F (177 0C) and
contai ning straight chain and slightly branched chain
hydr ocar bons conpri sing contacting said hydrocarbon
oil feedstock in the presence of added hydrogen gas at
a hydrogen pressure of about 15-3000 psi under
dewaxi ng conditions with a catalyst conprising a
conbi nation of zeolites having the MIT and GON
framewor k topol ogi es defined by the connectivity of
their tetrahedral atons. 14. The process of Caim 13
wherein the zeolites are predom nantly in the hydrogen
form 15 . The process of C aim 13 wherein the
catal yst further conprises at |east one Goup VIII
nmetal. 16. A process for isonerization dewaxing a
raf finate conprising contacting said raffinate in the
presence of added hydrogen under isonerization
dewaxi ng conditions with a catal yst conprising a
conmbi nation of zeolites having the MIT and GON
framewor k t opol ogi es defined by the connectivity of
their tetrahedral atons.17. The process of Caim16
wherein the zeolites are predomnantly in the hydrogen
form 18. The process of C aim 16 wherein the catal yst
further conprises at |east one Goup VIII netal. 19.
The process of Claim16 wherein the raffinate is
bright stock. 20. A process for reducing the cloud
poi nt of a hydrocarbon feed conprising contacting a
hydr ocarbon oil feedstock which has a mgjor portion
boili ng over 10000F (538C) with a catal yst system
conprising a conbination of a zeolite having MIT
t opol ogy and a zeolite having GON t opol ogy, wherein at
| east a portion of said feedstock is converted. 2 1.
The process of Caim20 wherein the catal yst system
further conprises a hydrogenation conponent. 22. The
process of Claim 20 wherein thg. cloud point of the
feedstock is reduced to not nore than 100C. 23. The
process of Claim2 1 wherein the hydrogenation
conponent conprises a Goup VIII netal. 24. The
process of claim 23 wherein the Goup VIIl netal is
selected fromplati num palladiumand m xtures
thereof. 25. The process of Caim 20 wherein the

o - S N | 1 T



