BENZOTHI AZOLE AND BENZOXAZOLE DERI VATI VES AND METHODS OF USE BACKGROUND OF
THE | NVENTI ON Technical Field The invention relates to heterocyclic
conpoundsweuodv/asishenzot hi azol e and benzooxazol e deri vaPCTAS200808T@51 t 1 ONS
conpri sing such conpounds, nethods for making the conpounds, and net hods of
treating conditions and disorders using such conpounds and conpositions.
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nodi fied or regulated by the adm nistration of H3 receptor |igands. The
ligands can denonstrate anBedORGROUNDHE SHEARBHENTIOMgoni st, or parti al
agoni st activity. For exanple, H3 receptors have been |linked to conditions
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that caf” be?’ ar haceuti c conposi tions useful for
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cycl oal kyl C}uor oal kox hal oal koxié\ hal oal kyl , hal Oﬁy rocaS;é)roxy,
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fluoroal kyl, fl uoroal koxy, _h Kk Q. 2N(Ri 4 Rl 4b), and

_N(Ri 4ap80 2(R 4b): R3a aRESRE ; sel ected from

hydr ogen, cyano, hal ogen, alkyl, cycloalkyl quoroaIkyI al koxy,

al koxyal kyl, fluoroal koxy, al kyI t hi o, - SO 2N( Ri 4a) (R 4b), and -N(R 4a)SO
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i ndependent | fd ydr ogen, hydroxyal kyl, al kyl, and fl uoroal kyl;
Rx and Ry at%ggoghl%g}%%%rdr en gpare i ndependently sel ected fromthe group
consi sting of hydrogen, hydroxy, hydroxyal kyl, al kyl, al koxy, alkylam no,
fluoro, and dialkylamno; Qis selected-1rom O and S; mis an integer from
1to5 Ris selected fromaryl, a 5- to 6-nenbered heteroaryl ring, an 8-
to 12- nenbered




bicyclic heteroaryl ring, and a 4- to 12-nenbered heterocyclic ring when L
is a bond, -O, alkylene, -C(=0-, -S, -SEN(R 411)-, -N(R 4a)SO 2 -,
-C(O) N( R'woapes/ossdgR Ma) C(O) -, or -N(R 15)-; or R is breco/ushes/ o744 a
bond; Ra is selected froma divalent 5- to 6-nenbered heteroaryl ring, a
di val ent cyanophenyl, a divalent 8- to 12-nmenbered bicyclic heteroaryl

i ng, di val - z d h yel i Rbi d
1 om hydf ogBinen B0 R MR 83 8 Mot Gresan i g prigssionfh Ratrfarl 8551 &

12- menber ed aRof¥iald BatbRAIEE AA%ed with B acidBlesin 4nd pélythérismitoenesd fbehaioatycl i c
ring; L, L2a, and L2b are each independent|ly sel ected froma bond, -0,

al kyl ene, - of agplymerigdiluergdpmiprhighstrpngth agjdryhighjsgmpially charged) tqcthe va) - |
-N(Ri 4a) C( Q)= 1. - i 5)-; Ri4a and Ri 4b are each independently

sel ected at %gé%l%ggaotfr@%@nce from hydrogen, al kyl, and cycloal kyl ;R 5 is

sel ected from hydrogen, al kyl, acyl, al koxycarbonyl and (R 4a)(Ri 4b)NC(O) -;
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cycl oal kyl , roxya fornyl. Another aspect of the invention
rel ates to plkytating @ptritdmthequesene ¢fi anresidcadkiylaticr entplys rplsastdoe by dioharbon

i nvention. Such ¢ ositions.c b dmini stered. in accordance w.th a

met hod of tﬁ@“f‘%@i‘ﬁp‘? ,‘hl{gﬁﬁl%tgﬁ‘i"yt%giyﬁrgﬁr%% Slgosfrﬁtgrag é’ﬂ{hl acsu:bétéflv‘ﬁ‘fgn f or
treat ment okodh@MRtE ekl o BB Al dioestBoRRibsahte @ eieths alkglaingdgérm tifsrecept or
activity. Yet another aspect of the invention relates to a nethod of

sel ecti V&l y ligpiduireduchipixere: ecept or activity. The method is useful for
treating, or preventing conditions and disorders related to H3 receptor
nodul ation in mammal s. More particularly, the nethod is useful for treating
or preventi Kdngevuli, U.SrPatennNod6 61,867 disclobaataddwtaverbasami atkaling eanlynietdl on

processes, neurological pracesses, cardi oyascy ar functiop, d body
wei ght . Accaéfeianysplionse B%‘GP{%B%H_EP& Bé?F‘dﬁ%‘ Rk ﬁ%‘ﬂﬁé ip ﬁgoqtg'@e?lt ion are
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di sease. Yet er aspect of the invention relates to radiol abel ed
phar maceot i abbutGdfpasmoreowhengiethe hlkatary meidiydh algitialuemRaeri abkydberizert ior ns  of

conpounds of fqrpmoul |) can he provided, as.c sitigns af. the invention
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for assessi ngoRlendiohghRes 418 uSGUMAstILBMGtiapdilddgioneers rel ated to H3 receptor

activity, for éxanple in nedical inmaging. More particularly,
positron-emtting isotopes of conpounds of the invention may be used for
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recept ops arsgpssikbiied dlialine @gankl metataconysrisiie @) 60 resh%% by wdigls ofiaenoriohe
conpounds of the invention possess at |east one atomaof a lpositron-e itting
i sot ope sel abodahenybpylionete wighra C14tp C4f dingasg a‘@d’ﬁi‘féﬂﬂ&" Bpiat REPPHIPEA on
may al so in I ' t; : : VOB 1 1o hn®itmP! e
1231 . The @géﬁgﬁngﬁﬁigﬁg@@ﬁtilgﬁgmggﬁ&% g%ﬁ%orfﬁgq(%(t)\%%unds, et hog)s@ for
meki ng t he dénpo60idsy, werghtafashehuy alkykayl swifooate pwhereintthegryttadiriat isahendnd

di sorders by adm ni stering t.he conpouynd radi ql abel ed,far f
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Definition of Terms Certain terns as used in the specification are intended

to refer to averegé atdtahviumpedef ¢atben apms ohdS Het&hi | ed bel ow. The term "acyl "
as used herein neans an al kyl group, as defined herein, appended to the
parent nol ecul ar noiety through a carbonyl group, as defined herein.
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1- oxopropyl, 2,2-dinethyl -1 oxopropyl, .1-oxobutyl, and.1-o0x ntyl. The term
"acyl oxy"  adetidw ofdp & CWPESWEP%?FBSE§/ITJF‘5P§1§§,°"§§IS%‘? Hreﬁ)g?g I%33,/m§}3?)‘gnded
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exanpl es of acyloxy include, but are not Iimted to, acetylo

Xy,
pr opi ony| oxyhydenedrbios othich/hag|besy obtzined be itha a'lbﬁrlkwf'anaﬁﬁomé@dh)ﬁé@@bpnneans a
strai ght or branched chai n hydrocarbon containing from2 to 10 carbons, and
preferably 2, 3, 4, 5, or 6 carbons, and2eontaining at |east one
car bon-carbon doubl e bond. Representative exanples of al kenyl include, but
are not limted to, ethenyl, 2-propenyl, 2-nethyl-2-propenyl, 3-butenyl,
4- pentenyl, 5-hexenyl, 2- heptenyl, 2-nethyl-I|-heptenyl, and 3-decenyl. The
term "al koxy" as used herein means an al kyl group, as defined herein,
appended to the parent nolecul ar noiety through an oxygen atom
Represent ati ve exanpl es of al koxy include, but are not |limted to, nethoxy,
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appended to the parent nol ecul ar noiety through anot her al koxy group, as
defined herein. Representative exanpl es of al koxyal koxy include, but are
not | i m two 20@/085%nt - but oxynmet hoxy, 2-ethoxyet hoxy, 2- meChasg@siosssy; and
met hoxynmet hoxy. The term "al koxyal kyl" as used herein nmeans an al koxy
group, as defined herein, appended to the parent nolecul ar noiety through

an al kyl. group,..a efin rein.  Repr i e ) xyal kyl
et ude,> bui e SRRy hiifReabirgh e ERSER 6Eh Bkl By e R T

2- met hoxyet fyyler alkiylaloBid otidEpdiydsses e bbsun3'talakontyoaartaorydms;and (3ed her ei n
means an al koxy group, as defined herein, appepded to the parent nolecul ar
moi ety throﬁ‘gﬁoﬁcéafr%@ﬁwt IR FIngAN ﬁ@&yﬁﬁpﬁ‘ép@ﬁﬂ.W@%P%W% PPe exanpl es
of al koxyca i not limted to, nethoxycarbonyl,

et hoxycar bo%ﬁﬁ%?xlbé%%@élggg%lg%%%y , and tert-butoxycarbonyl.The term

"al koxyi m no" as used herein nmeans an al koxy group, as defined herein,

ded to th t. npl ecul ' hrough an .i i defi ned
Por of . [RepF BBBHE BT e Uok A ook IRT RS FHPHS o Rt a ettt R3e | it e
to, ethoxy(IFde 484 Bothp Stk B EdddinRLORI P ptocessBe THEY imverdldaaxysel fonyl ™

as used herein nmeans an al koxy group, as defined herein, appended to the
par ent ol edutcied tomi reethod Farenbincingstbe tesayery of ol drona g suleeiransan FRSEBOH.

Represent ati ye.ex es pf al koxysul fon i . . ar J.dted to,
et hoxysur S apRbeneys e ReTr i) b inp subitic B8 BBbesihRis O 2
used her ei nofmRPeesdntShvcitioh! T uldeanahedzehakyixhede egémbomci¢ ont ai ni ng from

1 to 10 carbon atons, and preferably 1, 2, 3, 4, 5 or 6 carbons.

Repr esehi at Feompesizansiacseraploysdp) anjaqaequganedin tThg methest ontiopek e empioYs net hyl |
ethyl, n-pr [ S , z iSO - yl,
n-pentyl, i gl?}%llgll’] éf’l w%g%%{gh?dﬁ%h%h}é%gﬁ%@u f é%meh%rlwl h:e%y?fl:yﬁe sty &, p‘B W

2, 2- di met hy(@galkylenc)2ldoth ametdnpblyémtynlkylane)pbyoy kthers- oct yl , n-nonyl, and
n-decyl. Each of the carbon atons of the alkyl group is substituted with
hydrogen or with 0, 1, or 2 substituents selected fromacyl, acyl oxy,

al koxy, al k%%k@%, oy Ypardlt R U1k )RS dalklogesreadtidamybductl BPEYalliylKenzenes

al koxysul fonyl, ’al'’kyl carbonyi, al kyl sul fonyl, ami do, carboxy, cyano,

cycl oal R§| , withustyred mwlfonaicmr;waﬁaq:sdhtu@@é@qd piasessasor prepainggsgh  hydr oxy,
hydr oxyal kyl , nercapt,o,. nitr X | kylthiQ...- yl -,
and ( NRARB) B{AIHGE dgrfﬁ‘éat‘tvg?'mwg\l@%ag%seayts ﬁgge%gtl%%owgéﬁ%uﬁ oupﬁl g?@\[)ed
froma strahghéte@enddr anched chain hydrocarbon of from1l to 10 carbon atomns.
Represent ati ve exanpl es of al kyl ene include, but are not |limted to, -CH2-,
-CH(CH3) -, -C(CHs)2-, -CH2CH2-, -CH2CH2CH2-, -CH2CH2CH2CH2-, and

- GROH(OB) G- . The term " sliNiARy6} 1% HIPENIGORI n means an al ky|
group, as defined herein, ap € parent nol ecul ar noiety through a

NH groups Representative exanpl es of al kylam no include, but are not
limted to, nethylam no, ethylamno, isopropyl Erri no and but¥l am no. The
term "al kyl dafitpBinpdest gambadimenh dheprRseRb HENG 1§ AFGFC [0 Process oot i ned
herein, app 2 shifetRABNL IOl R e AonPRisy t hrough a carbonyl group,
as defined %g&gﬂrﬁé I%{épreesen%t iyve exar?plog{smof tgaI kyl car bonyl include, but
are not limted to, nethylcarbonyl, ethylcarbonyl, isopropylcarbonyl,

n- propyl carbanyl ,. and the |ike. The term’ E | ¢ rein
nmeans an al E@Ir\éiﬁlﬁgﬁ?leﬁg O(S‘SFf%adlcl‘f@Plé’PHr,% ‘é“%ldle&ﬁ%%ﬁl‘ {3 gp%ﬁﬁgn%%rl%ﬁ rrr(g-ﬁ ecul ar
noi ety BHr oysing hﬁv&h% Gravil atbuOB o atisut ded tabeoh Mems] in.thRersareof asire exanpl es
of al kyl sul fonyl include, but are not limted to, nethylsulfaonyl and

et hyl sul f onykidPatalyseperes thy resyitie preduss eomprases ghleastahpd 0 WABRRTSPbup, as
defined herein, appen : | ' | fur
atom  Repr cobatt - SroiseuhiiEy BBAN RS, 1 sToEkife e ARG e

met hyl t hi o, aadl y)ldebiraljzitgtht poadugt ofbpwithadohex pf alkialp or Fikelinecganth rdtidyary| " as
used herein nmeans a straight or branched chain hydrocarbon group containi ng
from2 to 13™8MBdn atons, and preferably 2, 3, 4, or 5 carbons, and

contai nkgg at | east one carbon-carbon triple bond. Representative exanples
of al kynyl include, but are not limted to, acetylenyl, 1-propynyl,
2-propynyl, 3-butynyl, 2-pentynyl, and 1-butynyl. The term "am do" as used
herein means an am no, al kyl am no, hal oal kyl am no or di al kyl am no group
appended to the parent nol ecul ar noi ety-3hrough a carbonyl group, as
defined herein. Representative exanples of am do include, but are not
limted to, am nocarbonyl, nethylam nocarbonyl, dinmethylam nocarbonyl,

et hyl am nocar bonyl , i sopropyl am nocarbonyl, 2-fl uoroethyl am nocarbonyl, and
et hyl net hyl am nocar bonyl. The term "am no" as used herein neans an - NH
group. The term"aryl,"” as used herein, neans phenyl, a bicyclic aryl, or a

tricyclic aryl. The bicyclic aryl is attached to the parent nolecul ar
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phenant hrene, a bicyclic aryl fused to a cycloalkyl, a bicyclic aryl fused
to a cycl oal kenyl, or a bicyclic aryl fused to a phenyl. The tricyclic aryl
i s attachwo2p@/asbes4parent nol ecul ar noi ety through any earhsa00808TMs
contained within the tricyclic aryl. Representative exanples of tricyclic
aryl ring include, but are not limted to, anthracenyl, phenanthrenyl,

azul enyl . di hydrpant hracenyl . fluorenyl, and tetrahydraphenant hrenyl. The
car bon” aBomAPTAY-dhg Begs ipsnti Fes o RIERGEO [P AFrCRe SR LA i i h
hydrogen or fif@at@Phropiadt! y substituted with one or nore substituents

i ndependently sel ected fromacyl, acyl oxy, alkenyl, alkoxy, al koxyal koxy,
al koxyal kyl , al koxycar bonyl, al koxyi m no, al koxysul fonyl, al kyl,

al kyl car bonyl. I ] s . kyl ,
71 tor oal Koo 848 e S Sy ot e Ress At Oeq SRS Btk R RTE n ¥R

hydr oxyal kylalkyt@ycaifonate of tHeqpresehkinhérhion, - NR ARB, ( NRARB) car bonyl -,
-S2N(Ri. 4a) (Ri 4b), and -N(Ri 4a) SQ2( R 4b). Were the aryl group is a phenyl
group, e nunber of substituents is 0, 1, 2, 3, 4, or 5. \Were the aryl
group is a bicyclic aryhpThRerH HIRRFRIPTIONDSE THEENVENSION 1. 2, 3, 4, 5,
6, 7, 8, or 9. Wiere the aryl group is a tricyclic aryl, the nunber of
substituents is 0, 1, 2, 3, 4, 5, 6, 7, 8 or 9.The term"arylal kyl" as

used herein ns an ar.yl .group,. def i ned rein, a nded to t he parent

mol ecul ar m‘?ﬁﬁ?a’fsﬁ?‘f?ﬁbﬁn ué?@%)}’l%z? 8%‘?“56@0(8&2}%888a’ﬁcg@gq“?ﬁw AP ¥sent at i ve

exanmpl es of seyfi@kipbdibRalsUbi@eoftidé hadeR dedriled th tedil 1@ shdv@d By hinderstood,

2- phenyl et hyl and 3- phenyl pro The term "carbonyl"™ as used herein nmeans

opyl . : : . as .
a - (=015 grhewsverTiet the :dmcrtpapbéﬁrym efspeeifig cmbpdimentsda et igtendgd tq lypibup. The
term "cyano', as ed herein. . rOMR, ] . t
nmol ecul ar nﬁllneeltn;‘/gl?thorn otﬁg ¥ éagtéag%;}‘ggﬁs. d 8&9 é%qn%%%%g%&i;% ﬁnggmﬁgﬁesggher ein
means a - CN cgiv&@ill rapdiaosiRgs,tquivdnpa hghilteiidt@esifallingwitkinythd spigugid a phenyl
group, including, but not Iiniged to, 4-cy ngp enyl, 3- cyanophenyl, and
2- cyanophenyFopeid{dhg wvgatiqnas dstingd by thg@pgg@g R@#8B$n neans a saturat ed
cyclic hydrocarbon group containing from3 to 8 carbons. Exanpl es of
cycl oal kyl include cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl ohe@dyl Dedmitiagcl ooctyl . Each of the carbon atons of the cycl oal kyl
groups of the invention is substituted with 0, 1, or 2 substituents
selected fromacyl, acyloxy, alkenyl, alkoxy, al koxyal koxy, al koxyal kyl,
al koxycar borylkfingl FRX i ‘ORANSt kePory s0l4 ElaRYdf unddthdated AipkitiClardasiayiions
al kyl sul fonyl, al kynyl, am do, carboxy, cyano, cycloal kyl, fl uoroal koxy,
fornyl, hal daVingope ohalogasachon-carbomdauible bends.objained by rymbenaf pregsseapt o,
nitro, alkylghi - A g ] | and - N(Ri
4a) S ( Ri 4b)fh%ﬁ%°ﬁt%‘|§#$§§§8f"g{§l@%ﬁ§% %g% oA Q%’g%aﬁ%df@’%&n‘eﬁgﬁ? a
cycl oal Rgl aloable,boads e chlheiddibress cilkyldRpes orléid]dfms t Alphp ateding areol ecul ar
nmoi ety through, a carbonyl group, as defined herein epresent afi ve exanpl es
of cycl oal kyREEMEBRFAGHYE PEcIse fhsrdouble bBH 19 ek eaadbhe g,rsj? é?fif"if}BP e bony!
cycl opent yl gas lare S¥E{ROEXY | -CRLAQRNE, WD AL ORERE Maft Bl it for ThE term
"di al kyl am no" as used herern neans two i ndependent al kyl ¢groups, as
defi ned her enediuragpeiegecdable snifactypus. dnweanandbrahchedrabéfotsyare flsoinghuidad i t r ogen
atom Represggé;FLve g@ﬂ | es of dial kylam no include, but are not limted
to, dinethyl gungy %@gnino, et hyl met hyl ani no, and but yl net hyl ani no.
The termy"fluoro” as used herein nmeans -F. The term "fluoroal kyl" as used
herein nmeans at |east one fluoro group, as defined herein, appended to the
parent nol edunear Hefiinst-y Thaieen Ghneas olefiag” vdriduinclude ngengl aha fodafiass gnd
Representati e 0 b : ) pmted to,
fl uor onet hylht{]%%lri%i uo(%lgt?r%sf eﬁ%s?c??lf%@ b%%bcl}rrle%%wja?ghﬁgﬁélgﬁoﬁo&gﬁﬁ%I , and
2,2, 2-trifl ugdaehibphs Witk at Rasnont lcabonahivoxr doubls busd prehant éi thervhains at | east
one fluoro group, as defined herein, appended to the parent nol ecul ar
noi ety through an al koxy group, as defined herein. Representative exanples
of fl uongal keyid-BehdABmeRA¥d BinBarOlkfihd DThe trinCidoliblé HoRBlohR¥i¥ed linear
di fl uoronet hoxy, trifluoromethoxy, pentafl uoroethoxy, heptafl uoropropyl oxy,
and 2,2, 2- tolé¢fiisiiseferstimaxlass qhHiéncapelefing enmgrisingmorgdtban pérafiofefinsamshich- (O H
group. The term "hal 0" or "hal ogen" as used herein neans d, Br, |, or F
The term "hal oal koxy" as used herein neahs at |east one hal ogen, as defi ned
herei n, appended to the parent nol ecul ar noiety through an al koxy, as
defined herein. Representative exanples of hal oal koxy include, but are not
limted to, 2-fluoroethoxy, trifluoronethoxy, and pentafl uoroethoxy. The
term "hal oal kyl " as used herein neans at | east one hal ogen, as defined
herei n, appended to the parent nol ecul ar noi ety through an al kyl group, as
defined herein. Representative exanples of hal oal kyl include, but are not

e o o,




nore heteroatons i ndependently selected from nitrogen, oxygen, or sulfur,
or a tautoner thereof. Such rings can be nonocyclic or bicyclic as further
descri bedwbep@iasssklet er oaryl rings are connected to thePpansntoswsisetul ar
noiety, or to L, L2a, or L2b, wherein L, L2a, or L2b are defined in fornul a
(I) through a carbon or nitrogen atonr The terns nonocyclic heteroaryl"

" ered ryl r.in sed her ej
6 menber &d_ ORI LG EBr et AE e e e b pghElilpritatia ©
i ndependent lbyt“%@hocéﬁ@tiﬂdogébcsﬂddaﬂgﬁrhtmﬁs(ygme,chﬂh)sulfur, or a t aut omer
t hereof . Exanpl es of such rings include, but are not limted to, a ring
wherein one carbon is replaced with an Oor S atom one, twd, or three N
atoms are arp; r « i b or a
ring wherei naﬁ\%g‘;g%?%gﬁda gtﬁgéleﬁingﬁgﬁr%lt%%@aﬁ ﬁg@e}lgalﬁ do%eﬁsop%?rss atom
and one N att@ﬁbla&mﬂmreaﬂgsﬁmmmcshngiess thart omeraikyidiraﬂcihmet stehigla,chain

six-nenbered aromatic ri in.one ur. of the ri carbon atons are
repl aced? by Cﬁ?tﬁh’ﬂ?‘feth? QPIbtﬂg bo?‘f\Yg‘eFFé railﬂ’ lh‘“ﬂ’gé Ay ReA ‘HFtﬁg SHOURPY ur ,

oxygen, r%r{epg%ﬂldn@ BrilRhEd NBoar bletds ARYREOLRGnfai@SuFQRs R BbAerRRe to four
ni trogen ato five-nmenbered rings Containing an oxygen or sul fur and

one to thre@hfmrogen atons. Representative exanples of 5- to 6-nenbered

het eroaryl rings include, but are not limted to, furyl, imdazolyl,

i soxazol yl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, Rahdied OMfins PYHe @iy I‘brah&{eﬂa)léﬂrw’ refers to a class of oleﬁns

[, 2, 3]th|ad|azolyl [1,2,3]oxadiazolyl, thiazoly

[1.2, 3] i agPwprising ono onmpers alkyl rWrnchfq pes llef%rrﬁtraﬁhhszham fqnt@n@_gtthr aodlg/| |
1,2, 4]tria I e to 12 member ed

bi cyelTc hotarbarsetaf R AT ERES b oPbighy, 52 T3 Mon- 11,

or 12-nenbered brcyclrc aronatrc ring contarnrng at | east 3 doubl e bonds

and wherein the at ng jnclude e or. npre heter

i ndependent IS Cot ofaraal RN 'Tﬂré dmderingsa fiariony %%P‘é%@ﬁﬁ%& ive
exanpl es of v@ie?éiﬁ Irre(‘cahﬁwu%eyé beramé hhrhcrhée%emarﬂéal le disPRRBALRAbERY
benzofuranyl, 1 ndazolyl, benzim dazolyl, benzothiazdlyl, benzoxazolyl or

benzooxaﬁoljﬁwuommmomgthkazolyI benzorsoxazolyl qurnolrnyl

i soqui nol i nyl, quinazolinyl, quinoxalinyl, phthalazinyl, pteridinyl,
purinyl, naphthyridinyl, cinnolinyl, thieno[2,3-J]imdazole,

1, 5- di hydr olsazeiboalhént4F me%i@ééhﬂmgerﬁiﬂm% a pEoREssIBf prebaing 4 rprﬂuemyl

Het eroaryl groups of the invention, whether nonocyclic or clic, may be

subst i t ut ed aliiyiarylspfoase GompFisigp{a) Geasting aklgas one aroewtwcmpe with adirgd

substi t uent I XY,

alkoxyalkox% Gﬂﬁ%%ﬂgﬁ%ﬁ%%fﬁﬁkggggg?i g?qgarﬁg%§¥lQK%na&%EgggéB éﬁgr,

al kyl , abkylcamohatophs, irafhk prasehdearfyalsiroag kg&dyhtalyanmdmremmebemmmmammt

cycloalkyl fl uaroal koxy, fornyl, . hal oal kox hal .0 hal oge hydroxy,
hydr oxyal kyCOmPEFESAH St abopt f WaIgIawecfrﬁnbOPaKR’- ?%I%&I%B ‘%

2N(Ri 4a) (R ) r r m
2R 42) (Y 8ahpol? (P oATIgtn2Rutblr (ADSRENS g t**@%%“u& °f%>

subst i t uent svithBi sopedel of aledicor@dirajine oanlsmetabonaznmember ed bicyclic het er oaryl
rings are substituted with 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9 substituents.
Het eroaryl groups of the present invention may be present as tautoners. The

terms "het ergematlit Compdtnd and "heterocycl e", as used herein, refer to a 4-

to 12- nenbered nonocyclic or bicyclic ring containing one, two, three,

four, or five heteroatons independently selected fromthe group consi sting

of nrtrogen . i one
carbon at om MERE AR PBHS i ind e SPLRADL DB aS el ne SRFor
W th an oxo tig sikpladmtreattiacinehk presdntinvehtiar. Padfenably thoatrleasaboe frveraienber ed
rings may have 21%? h one doubl e bopd, Six- nenbere? rings .may ha e zero,
one, or two SABRBI Ydhearometl; cAMPR WIWE CARRHETSH W?fﬂ%%ﬁ@/}/ Czero,
one, twgsor amﬁﬁescwhh@b&%ﬂé toriIére RPIBnAcOfBhE 6r MBLGESEXEE mrewu-%stof the
i nvention can be attached thrdugh a carbon atomor a nitrogen atom The
non- ar onat i enheramasicyceMPogRdOPTOMmaC prmprund anikturg may @lsereempeise bir¢iiclic
Represent ati ve exanpl es of nitrogen-containing heterocycles include, but
are not limted to, azepanyl, azetidinyl5-aziridinyl, azocanyl,

di hydr opyri dazi nyl, di hydropyridinyl, dihydropyrimdinyl, oxazolidinyl,

i m dazol i di nyl, norpholinyl, piperazinyl, piperidinyl, pyrrolidinyl,
pyrrolinyl, dihydrothiazolyl, dihydropyridinyl, andthionorpholinyl.
Represent ati ve exanpl es of non-nitrogen containing non-aromatic

het erocycl es include, but are not limted to, dioxanyl, dithianyl,
tetrahydrofuryl drhydropyranyl tetrahydropyranyl, and [|, 3] di oxol anyl

I T .




di one, pyrrolidin-2-one, benzo[<i]thiazol-2(3H)-one, pyridin-4(1 H)-one,

i m dazol i di n-2-one, | Himdazol-2(3H)-one, piperidin-2-one,

nmor phol i rw@-200980859%8r phol i n- 3- one, 3H qui nazol i n- 4-one, PCT/US2008/087445
8-trifluoronethyl-3H quinazolin-4-one, quinazoline-dione,
tetrahydropyrimdin- 2(I H)-one, thiadiazinone, oxadiazol one, oxadi azi none,

l'i din-2- | Hb ilimd | -2 - A~TN “h "
sed her 81 n ombmn- S wiRGRE Shmebind SFAR RGPl AR ye ek B, LT

means at | eagdst QitCarbmali©XmETudRr a@sndiie fcompdumbimiNtire iapyeins étliding hieé par ent
nmol ecul ar noi ety through an al kyl group, as defined herejn. Representative

exanpl es of i¥yeArHdyealmRgst -iofdPueRd Pasen), aaalingtn of xylgnedspracgizatiogny aBdy et hyl , 2-
hydr oxyet hyl ,. 2- = : . N

23 a hydr osSEEhOLr 1Y HeRhRl. M o fEachE HORAERKmpound s ortho
“hydroxy- pr alyk@ti ng group” neans a substituent which protects hydroxyl

gr oups aaainst undesirabl e reactions during synthetic procedures. Exanples
of hydré yprotecting groups include, but are not limted to, nethoxynethyl,
benzyl oxymetdayilees 8f AFRLARYSH met hyl, 2-(trinmethylsilyl)ethoxynethyl,
benzyl, triphenylmethyl, 2,2,2- trichloroethyl, -butyl, trimethylsilyl,
-butyl di nethylsilyl, -butyldiphenylsilyl, nethylene acetal, acetonide
benzyl i dene .acetal ,. cyclic ortho ester met hoxynet hyl ene, cyclic

car bonat o5, g LpE mpasfePotig & By g Rher St Ffpuif enfioyed e
ont o hydr oxyn tfe@@enPvénRatis pRrpaed bhendigaabdidrd Well kE®M & ths afthe hydr oxy
group with a base, such as triethylam ne, and a reagent selected from an

al kyl haPide, alkyl triflate, trialkylsilyl halide, trialkylsilyl triflate,
aryl di al kyl si riflate, or an al kylchl oroformate, CH2I2, or

adihaloboro%1 Hljlstster, for exanple with nethyliodi de, benzyl i odide,
triethylsilyltriflate, acetyl chloride, benzylchloride, or

di met hyl carhonate. _A protecting group also nay be appended onto a hydroxy
group by reg@PF@ﬁogpkg%é conpound that contains the hydroxy group with acid
and an al kyl acetal. The term"im no" as defined herein nmeans a - C(=NH)-

group. The term "nercapto” as used herein neans a -SH &rﬁgup. The term
" ( NRARBRAI kylltte odefingsowpldped éi thisrmaesticarmayNpe JRBr.gsangrizedhiaeasi brapiediod RB ar e

i ndependent |y sel ecte .om hydr n,__alkyl .. hal oal kyl | koxy.car bopyl ,
cycl oal kyl , %Q@X?PWCEVJ {me ' 00?%5] {na%\b%ét%létdlret %ﬁfrh%r %lgﬁlésnta %Fué%ﬁﬁar

moi ety t hr oygineédredlikydr ofidPa mdguieffibhadhiesieiins, aReRfes eNpatialue exanpl es
of (NRARb)al kyl include, but are not |limted to, 2-(nethylam no)ethyl,

2- (di net hy| dansbydlingar or  mixtraes)aay of the foregeingy| net hyl ami no) et hyl, and t he
i ke. The term " (NRARB)carbonyl -" as used herein neans an -NR ARB group, as
defined herein, appended to the parent nol ecul ar noiety through a carbonyl
group, as ddhenddirkensi e dekepd &oand adrietyeofsoanek.cucbfisodidtRblndathzony| -
include, but are not limted to, —anm nocarbonyl, (nethyl an no)carbonyl,

(di et hyl amflﬁayelaﬂllﬁlfrﬁl?fflgs( @’Bﬁﬁl& Rlpbe glﬂ%&ﬁsilf'fa?‘éﬁﬁﬂ&‘ﬁw,al il ﬁ‘&“ﬁ‘?ﬁ%nyl ,

| sopropyl ami g Bﬁg&ﬂ&ﬂed AetidsUHOAL MY REEPEBMANENH mettkRsR R1¥thér source

met hyl propyl am nocar bonyl, and the |ike. The term " (NRARB)sul fonyl-" as
used her ei n frmamdich thi\ReARBmMgy baderivsl iddirongdcrhckieg of peiropamdentiseher-he

parent nol ecul ar, noi e hr.ou a sul fonyl, gr s, defined herein.

Repr esent at iclsgpsék St ige %‘fsc}(ﬁﬂ%i%q)cg o af‘cﬂ\%}'l lzegl?y(r%lg&lrje& ge,d By t%?rgcﬁgg‘eq)ﬁﬂﬁ% t ed
to, anm nesulchamdreial SHatdey irkNide@)aisiderydd frodiparifhiy dalijdiedenulidroamd and

(et hyl met hyl am no) sul fonyl . The term M N(Ri 4%Sq 2(Ri 4b)" as used herein
means an anohgogenzgsiontof siyieacppd pther plgfiahmetkanet-ie-elsfiprecssses (methanmd
appended wt | up, wherein Ri4a is hydrogen, al kyl, or

cycl oal kyl , c%g%@r&@géﬁg%l%b to which is appended an (R141,) group, wherein
Ri 4b is hydrogen, al kyl, or cycloal kyl. Representative exanples of -N(Ri
4a)Sq 2(Ri 4 include, hut are not limted to,.JV:nethyl net hanesul f onam de.
The term - Qlsasams gy s Soslrdonth R HoHiSHLER B PR S A CRAI)
group, wher ekfi Fodss, Bt AEhe HKB, provigaendesiicheréipd iR Nreadd Wivh theor

cycl oal kyl, attached to a SO2 group, appended to the parent noiety through
t he sul f onylIstigrpagid ciiebsesent ati ve exanpl es of - SO2N(Ri 4a) (Ri 4b) i ncl ude,
but are not limted to (dinethylam no)sul fonyl and JV-cycl ohexyl -

JV-met hyl sul fony 1. The term"nitro" as-6ised herein neans a -NO group. The
term"nitrogen protecting group” as used herein neans those groups intended
to protect a nitrogen atom agai nst undesirable reactions during synthetic
procedures. N trogen protecting groups conprise carbamates, am des,
JV-benzyl derivatives, and imne derivatives. Preferred nitrogen protecting
groups are acetyl, benzoyl, benzyl, benzyl oxycarbonyl (Cbz), fornyl,

phenyl sul fonyl, pivaloyl, tert-butoxycarbonyl (Boc), tert-butylacetyl,

. o



al kyl chl orof ormate, or an al kyl sul fonyl hal i de, an aryl sul fonyl hal i de, or

hal o- CON(al kyl )2, for exanple acetyl chloride, benzoyl chloride,

benzyl br owDadeq9/d8swsay| oxycar bonyl chl ori de, fornyl fl uori deCT/US2008/087445

phenyl sul f onyl chl ori de, pivaloylchloride, trifluoroacetic anhydride, and

tri phenyl met hyl chl oride. The term "oxo" as used herein neans (=0). The term
"sul fonyl," as used herein neans a -S(0O 2- group. As used herein, the term
"ant agoni'st" enconpasses and descri bes conpounds that prevent receptor
activati on bpheridtideoorRiingis seiporedSionablefigs wit@hrbas nhinbeAThigng A6t al so
enconpasses cogﬁoun s known as "inyverse agonists". lnverse agonists are

conmpounds t FPOUhSFaream gropsde abrut 180 eprpen awas: Drsfsrably phe arxtuee olclefimsds

agoni st, su { ! . pahi b g j RSl

2ot vi 1. - Aol Thh BIPERE wi Bt S b ding Mol JIEME10T) ABEER Btbon ¢ 1
i nventi on i ratons,ahoratpréfemsdt fromeabotit tdhte ahdwr®d dasbem at@ds.oacti ve at om or

radi oactjve isotope, wherein the radi oactive atom or isotope spontaneously
emts gé@n& rays or energetic particles, for exanple alpha particles or
beta parti cl@snofer 8AB6diMERS prftalIp! @8 ik iusdiCiblE i 98t dE et iRar aﬂ?llldjde’
but are not limted to, 3H (fritiu j, 14C, 1 1C, 150 18F, 35S, 1231, and
1251 . Conpousfirs afisamesizedelefins epnt@omgdrm sboit 8tth@boyii@ftcadan etomshave t he
formula (1) desgribed in.the Su ry. Q | ny.ent i on. conmpounds of
formila (1), A8rBERHHREG Rt SPORRALts Rlecl Mo HER efiha At BT 00"
Preferably, isotériZed@lefihs cBhtafneigadabn,abputi 1) t0.abdMB0 darhet@hd Wodt is 1 and p
is 0. Zis an atomselected from sul fur and oxygen.L is independentl|y

sel ect ed >f r diffigrabbn dhe misture of plefigpés scleceddjom lingr alphaolafnRpy jsomeriggR
1411) SO 2-, 4 ; - 1 - . 5)-. L is preferably a
bond. One Oﬁméﬁﬁgﬁﬁﬁgﬂ@%ﬁgng%%ﬁ%ﬁﬁ%ﬁ%@hg%}%ﬁﬁgl%$§E]s hydr ogen, acyl,

acyl oxy, al kenyl, al koxy, al koxyal koxy, al koxyal kyl, al koxycarbonyl,

al koxyi m no,_ al koxysul fonyl, al kyl,. al kyl carbonyl_, . al kyl sul fonyl ,. al kynyl,
i o, car bR yHelaf ot BERGR o RiTAtRaRYS SRRy

hal ogen, hy d§f@idbon RYSH LU Irise SRR ABHEL 40 totabBut Y AeYdenh R, to Y Rarfir8in
(NRARb) car bonyl -, -N(RA)al kyl sul fonyl, (NR 4aRi 4b)sulfonyl-, or a group of
t he for Al a aboulRt pereentto poyt 15 aercom-(e ke CenMose preierahlpube disprtasienvéd by Ri

or RR is hy . e I | | sor kyl | koxy,
al koxyal ky] fjcra?‘g’g‘or&rt%@%ﬁ@?&g Ff‘é% {H?ng &%@ﬁﬁlg ﬁ%‘l(%odbi", Cgptd HHS¥ abiouf

- N(Ri 4a) SO2(Fpetbnt tonditmiueil fi p&icdit Gy Ris4b are each i ndependently hydrogen,
al kyl, or cycloal kyl, and nore preferably are hydrogen or al kyl,
particularly methyl. Whien R or R2 is not -L-R 6 or - L2a-R6a-L2b-R6b, the
preferred greuhyi i hd Shlodia =

L2a- R6a- L2b- R6b mgégf’@g% rlé%rggsp’%%%%? gﬁg‘ftg‘éeﬁjﬁﬁ @%@F@%@F%éﬂ%ﬁe,

f 1 uor oal2byl ,desivkdfrom Gd ddhigher kydnookefids €iley pramildsyofigoiersebytykehey ably, R is

g " I OB 5. e e vt ST iy 8 1
al koxyal kyl , prgperfd dIoRRIKPBOy | MYs B1iR6RERIAMiXturds3hérSof L-R 6. I n one

enbodi ment, R6 is selected fromaryl, a 5- to 6-nenbered heteroaryl ring,
an 8- to 12-nenbered bicyclic heteroaryl ring, and a 4- to 12-nmenbered

het er ocycl i | 1S a bond, -O, alkylene, -C(=0-, -S, -SE2NRi
4a)-, -N(Ri qﬂ%#@wh%blé?bfmﬁ 4a)-, -N(Ri4a)C(O-, or -N(R )-. In

anot her 3@nbodi ment, R6 is bronmo and L is a bond. In particular, R6 is
brono, aryl, heteroaryl, or terocycle. Preferably, R6 is phenyl, .
optional 'y Riperab e 02@3%.0?%18@%%&6&@?@?&%6 ?lgylﬁ@%rfeaam is or

het erocycl e., fxauRlogfotal ihh dRlrRs RALAE A olE s HRBidgFdrH d6outBUb B6& NOT
limted to, furyl, imdazolyl, isoxazolyl, isothiazolyl, oxazolyl,

pyrazi nyl, pOazadioplatorms/pdrdacieqwd. Moy prefenably, thoyennml diphyg blefipymixoiry is,
tetrazolyl, thi | vl hi envyl , ~indol yl.. benzothi enyl, benzofuranyl,

i ndazol yi , bsgﬁffe@?ﬁ%riglle s Eeb‘é?gzg?rﬁi a%?%tl {f 1 ag%tz@xcﬁﬁ%nﬁﬂt?mf)gﬂz’g‘?l%ﬁﬁi azol yl ,
benzoi s@8az allyst,préferabbl, tHeyHormbisphi dlefin mytturedsbélected froml olefilsi HaoMal fiany |

pht hal azi nyl, pteridinyl, purinyl, naphthyridinyl, cinnolinyl,

thieno[ 2,3-<i]imdazole, [|,2,3]thiadiazolyl, [I,2,3]oxadiazolyl,
[1,2,3]triazinyl, [I|,2,4]triazinyl, [I|,3,5]triazinyl, [I|,2,3]triazolyl, and
[1,2,4]triazolyl and pyrrolopyrimdinyl-7Preferred heteroaryl rings are,
for exanple, pyrimdinyl, pyridinyl, pyridazinyl, thiazolyl, and pyrazolyl.
Each of the heteroaryl rings is independently unsubstituted or substituted
with substituents as described herein, for exanple as in the Exanples or
the Definitions. Exanpl es of heterocyclic rings suitable for R include, but
are not limted to, azepanyl, azetidinyl, aziridinyl, azocanyl,

di hydr opyri dazi nyl, di hydropyridinyl, dihydropyrimdinyl, norpholinyl,



onyl, tetrahydropyrimdin-2(1 H)y-onyl, [I,2,4]thiadiazol onyl,
[1,2,5]thiadiazolonyl, [I,3,4]thiadiazinonyl, [I|,2,4]oxadiazol onyl,

[1,2, 5] oxwioizamaiseasyl , [, 3, 4] oxadi azi nonyl, oxazol i di n- PCOUBRG08/087445

qui nazol i ne-4-onyl and | H-benzo[<i]i m dazol -2(3H)-onyl. Preferred
heterocyclic rings are pyridazin-3(2 H)-onyl, pyrrolidin-2-onyl,
pyrrolidinyl ol.in i nazol i ne-4:onyl ,and oxazolidin-2-onyl. Each
o7t he net or YRAT IHeRY 0 rEBbR AE RS maEme IS nA RS EF e Bre L GB8E o ut o
Wi th substi t temtaboasi 4kesbouts®d herein, for exanple as in the Exanpl es or

the Definitions. L2a and L2b are each i ndependently selected froma bond,
-0, alkylene, -C(=0-, -S, -S@N(RWa)-, -N(Ri4a)SQ2 -, -C(ONR M) -,

-N(Ri 4a) (O, - N R DR :  bed
for formul a TigeintoHira ol the HERRDcT A5 me RO 18 RARLF R3neRRss POT,
L2b al so is wied &rleastonoofitevoayfsnd aciRidecatbygbtR3blidoEliqad. A ssliteqengent | y
et b TPt B e e S

- N(Ri 4a) SQ2( FhRdms W16lc§iré¥eRbia thedfdid Bhtgﬁflggl%% AsledaidRadt fond-or mula (1)

in the Sunmary of the Inventidn. R a an are both preferred to be
hydr ogen. | ndigigasiend) patawystem, Rachaas BNR-3a MARGAH , BABOREN $S7t32 ZSM-2B,

fl uoroal kyl , Y. |, al or.cycl oal kyl... I n.this enbodinent,
R4 and R5 ar ]gl}éirgeg g’r%ﬁ%&gr Zéﬁ% Ohé#'ggyéﬁfgy/})?ssﬁ)ﬁ%a/%? églb‘il?altglgf}? Bﬁ(il's‘/l

met hyl, et hyfor isohByhtionaRclubly ASPRYSIFUA-4, KU2RN$8Y @6l astufdor Ehtiiid R need
not be the sane. Alternatively, and nore preferably, R4 and R are taken

t oget herloni t fsrrigiidesniThessdepleatlymiavss arsivedll e inghedrt ardherg disspssed in
non-aromat I CpLdflie Eh6sthon RSB oF I\ﬁélg%iércgi%@e% QIQFQGY&E,y Van N{)strand.

ni t rogen-contal ni ng non-aromati c ring. anpl es “of non-aromatic rings

sui t abl e f orReihkoléni®@) whith isheremiincdrgorated bR rafeecnca karallt mgsdsberA liguiior m a
ring include, but. are.not Iin]te to, non-arqmatic rings having the

f or nul as: (a)YB¢ O%‘B?mf’“%@Pé‘fP‘ﬁ Yggtha theg{sefﬁﬁdf%r&n%aréaw ® flence are
each independently sel ected from hydrogen, hydroxyal kyl, fluoroal kyl,
cycloal kyl, and alkyl; Rl 1, Ri2, R 3, and R are each independently

sel ect ed0f r ohhehiyrdeasg &, isdmetizetigmpkydrmabilplyd olefingimiy bo caraie pirt infatchdt Ry at
each occurrep are independent|y selected fromthe group. censisting of
v ogen. - hyaroRgb B GaPRS e RS e SR PRy M "es gl an

di al kyl am n®50a00InGh¢ Batch @lod8, a fypruEMEBOd LHd iRE stiff8d albelavd st SR8 flask,
hydrogen. Preferred for Rn, R 2, R13, and R14 is hydrogen. G oups_ of
formula (a) Whiehprayrsheatgd tothedesigadgemtiopfieperatien A SUERARYS RTOCSSHISM a
nonaromati c L] r t her

W th the n tFoaemehtseEIEiAgh FRRHPRd Hordk 00 BB SERpHERR, 2T o
(a) are 2yr raahirshgedromp 0detoildionencaa evegghe paurty: spAootdietityenbodi nent of the
invention is conmpounds of the formula (11): (H wherein Rl, R, R3a, R3b,
R4, and R 5 are as described for conpounds of forrmula (I). In one

embodi ment , [Ria fixedted Broce2 tHeSsdMAAHEM cathi3t 1886k BRP0ahErdAGhPakly dr ogen, and
R4 and R 5 taken together forma non-aromafic ring. In another enbodinent,
Ri is hydrogstyatRpor dried at R tempgatuamel #R¥iastl ¥ gombetmadnagen flomng iRdrtand R 5
taken together foryma n-.ar Q ic ring. Anot.ner enbodi nent. .of .the invention
i's corrpounds(Fr%ﬁa% F]L\erp[ efr8&%{1alt18n’(tgg%e)n?pemlélgé)?ﬁqﬁ?m %ﬁgﬁ?ta&%l,s agiusted oy R 5
are as @@scrthdaekifed rea 60D Guiiittatile ahaaflovaofthe olein i9frodiQAdhiFRAL reallior.i S
-L-R 6, R is _hydrogen, R3a and R3b are hoth thr ogen, and R and R 5 taken

t oget her f or Theeador eAfluspi coatainingghe partighpbraehedyisomeniaed olefins issoHededgen,
R2is -L-R ﬁl{éﬁjllﬂ _ h. . n toget her
forma non-gghgﬁﬁlc Ar?ggl}%)l%{l ﬁ%&i les%gﬁ?%gﬂn?ﬁ%% ¢ E{elﬂ ?ﬁ@’fgﬁtéﬂeﬁs conpounds
of the formdistribbtidn (i.ahelpba nleRb, bdR2 pleRBaintdkddd oldfih, trvmuibsRtutedslefi@andescri bed
for conmpounds_qf, for mul ). Ln one emqodinent, R.is -L-R 6, 1S

hydr ogen, mvényjﬁanﬁ%féﬁaf@(%%ﬁﬁchﬁ%ﬁ%} agﬂ’& “IQ‘%QH’(‘]’“@?IS %ﬁn‘?‘é‘ﬁgq‘f&s forma
non- ar orsat i Garé kddébted i oRd6HtH Bbtaf B dbdiRAolefA dibBibhisH AeMRe d&Zed 8f-L- R 6, R3a
and R3b are both hydrogen, and R4 and R 5 taken together forma

non- ar omat i TRICHHE: Anot her enbodi nent of the invention is conpounds of the
formula (V): wherein Rl, R2, R3a, R3b, R4, and R 5 are as described for
conpounds of formula (1). In one enbodiaBrt, R is -L-R 6, R2 is hydrogen,
R3a and R3b are both hydrogen, and R4 and R5 taken together forma
non-aromatic ring. In another enbodinent, R is hydrogen, R2 is -L-R 6, R3a
and R3b are both hydrogen, and R4 and R 5 taken together forma

non-aromati ¢ ring. Anot her enbodi ment of the invention is conpounds of the
formula (VI): wherein Rl, R2, R3a, R3b , R4, and R5 are as described for
conpounds of formula (1). In one enbodinent, R is -L-R, R is hydrogen, R

-~ o 1 a N - T



Anot her enbodi nent of the invention is conmpounds of the fornmula (VI1):
(VI1) wherein Rl, R2, R3a, R3b, R4, and R are as described for conpounds of
formul a (WP.2000898e enbodi nent, R is -L-R 6, R2 is hydrogars200R®sr4ahd R3b
are both hydrogen, and R4 and R5 taken together forma non-aronmatic ring.

I n anot her enbodinment, R is hydrogen, R2 is -L-R, R3a and R3b are both
hydr ogen,. and R4 and R5 taken together forma non-aromatic ring. Suitable
groups for each position in conpounds of formula (lI), for exanple, Rl, R2,
R a, R b, RAAcidrCht®®pst and the integers represented by m n, and p in all
enbodi nents, each can be determ ned i ndependently of substitutions in other
positions of the conpound. It is contenplated that a preferred group
represent ed r i i defi ned
for R and R??Ipleﬂ@f g‘r%oa!(lz@@ tg(,i a%gﬁtlgégﬁﬁlé%}%? atﬁeeglleﬁaﬁté@%%@ @gmédiclﬁf formul a
(1) with a peatdlests ERrogstedipr Emisamdkh@he teaumi “atvbieg adidit reéera tpdneacidhbavéngna R4 and

R5 is a group,of_ for i ousl escribed fro

erbodi melll ol e aratsbetl b BET T HEreabidne Ore Prer b e spnrel RS
limted to, ﬁ@ﬁ@&qﬂ%hyﬁmém&w&@d ﬁﬁa oMBfic QLids Ravifig & Harh&tt AiditfNRARDof S
piperidine; L is a bond; and Ris a heterocycle. One enbodi nent” cont enpl at ed

as part of ta#dedshminsil@rorilowerupreteraty et feast minug | honlewer anderdhopsamels of
formula (1) vvhreln I, i nd; and
Ris a heter oc }Ons elggio%'e(r}rf)n ééon'rtr%rt]?v 1%1&n$ﬁ§e ac%egéc/f lgeg lfb‘ggrn p o'f]L}l hI—ZalﬁTﬁl\Q/tgntl on

i ncl udes, buﬁcld@ﬁmﬁttldmmdtaﬁ@bdas, corrpounds of formula (1) wherein nis 2; p
is 0; -NRAR is azepane; L is a bond; and Ris a heterocycle. Another

enmbodi meft  of preferred conpounds are conpounds of fornula (1) wherein Ri
is -LR, Lis a bond, and Ris aﬁuRZBtfur%g?ngf*;yrrula (c): (O wherein Xis
sel ected from oxygen, NR20, and is an“integer from1l to 4; R20
is selected from hydrogen and | ower al kyl; R21 and R22 are each

| ower - har sl WPRE HERahase gl B Qe DR Rl SeT istiPiiRobinmBa o
formula (1) .hAREH; \ﬁéteﬁ&ﬁ%ﬂMB &f tht RiJAYE Ritio? Toviey n@?mi/é%ﬁt%s ef 1t he

formula (VII1), or a pharmaceutically accept ab alt, ester, amde,
or radi oz(labeq:@r;sp@drfptgr@m@fnd seegBin RL, R2, R3a, Rb, R4 , R5, Ri a, Rii
b, Ri7a, Rb, R 1Sa, Risb, Ri9a, and R 9b are as described for formula (I)
in the Sunmary of the Invention. Anot her enbodi nent of the invention is
gorrpoutr; dg ?f Piefteatilp, rthg htaox¥gl a]zé)d cat\altl?:fteé seldsied fom algan?pdmmsuﬁglof lanidodRidricar e as
escribed for conpoun s of formula I n _one e odi nment i is

( NRARDb) car bo#yd-hy mﬂugrlﬁ%fio'@@*iobrm@ymsml%% BSTRIRYYen, and R and
R5 taken to

hydr ogen. Rzgﬁfffsﬁgfor%%\ﬂ@e%u 0%3 19 drésu.gfr(l)ﬂﬁ achd) gﬁ%ﬁ%@?%ﬂ&%@& T fred R4 and
R5 taker2% ogsttdmgracfdmatalyestmydmmmmdung Anot her errbodl ment of the
invention is conmpounds of the formula (X): (X) wherein Rl, R2, R3a, R3b,
R4, and R 5 are as described for conpounds of forrmula (I). In one

enbodi nent, Rhe Alk mﬁlﬁﬁﬁila):@s@mrwcanwd@hmxmam bp&tinub précddy dregen, R3a
and R3b are both % dro? and R4 and R5 taken together forma non-aromatic
ring. In anotifeag agidsatalysemay brireqysicHydicagied InRocqnéinpowRmpgcss e Hypng or

al koxycar bon Jdaken toget her
form; non- aérlc(l)d cﬁgm%]%' &3% g&' ?rcrtegr%ga %&r)r‘gﬁ uS%qut1 B%at?ﬂ? @éas&léart 019 t he
i nventi @30 al amtmn@lstpieceshut are not limted to, corrpounds of formula (1),

as defined, for exanple: 6-(1 -nmethyl- |H pyrazol-4-yl)-2-(3-(piperidin- |
-yl)azetidin- | -yl)benzo[ i ]Jthiazole; 6-(1 -nethyl-

| B pyrazol - 41yl Qtro%g(aéld(o%'a']ﬁs@kdagl'b@ reéeneﬂé@d‘%ﬁﬁ? lt(yeébmés de‘é&ﬂ\k%@éalz(?g the
]thiazole; 2-(3-(azZepan- 1-yl)azetidin- 1-yl)-6-(l

| H pyr azol - 4eapdlydsding lofstil] oﬂﬂoazeqioe;t;lor(cﬁ)ltsa:a(almorwnhyy)s Md%hqﬂﬁﬁlw;!@te—welj/l) 2-(3

e pyr azol - a5 et AR o sapto e Rt e ol

benzo[ J]3shi amh@s,s Jot BrebaringIMKkRRitdayA rohrati6 Compoiid hy! -

| H pyrazol - 4-yl)benzo[ <i ] thiazol - 2-yl)azetidi n-3- am ne;

2-(ethyl (I -(6-(l-nmethyl -1 H pyrazol-4-yl)benzo[<i]thiazol-2-yl)azetidin-3-
yl )am no) et hanol ; (5)-(I -(I -(6-(1 -nethyl-

| H- pyrazol - 4-yl ) benzo[<i]thiazol -2-yl)azét-i di n-3-yl)pyrrolidin-

2-yl ) met hanol ; 6-brono-2-(3-(piperidin- 1-yl)azetidin-

1- yI)benzo[<|]th|azoIe (1 )-6-bronmo-2-(3-(2-nethyl pyrrolidin- |
-yl)azetidin-I -yl)benzo[i ]thiazole;

4-(2-((2i?,31?)-2-nmethyl-1,3" -bipyrrolidin-r-yl)benzo[<i]thiazol-6-yl)benz
onitrile;



(R-4-(2-(\ ,3 -bipyrrolidin- 1'-yl)benzo[<i]thiazol-6-yl)benzonitrile;
(i?)-4-(2-(3 -(piperidin- 1-yl)pyrrolidin-

1-yl) benzwpD<w(%dssmwaol - 6- yl ) benzonitril e; PCT/US2008/087445
(1?)-6-bronmo-2-(3-(piperidin-I- yI)pyrroIidin-I-yI)benzo[J]thiazoIe;
(1?)-6-(2-methoxypyrimdin-5 -yl)- (plperldln- 1- yI)pyrrolldln- 1-

| ) benzo £ hlazo eri.din rroli
Y o Ot ISRyt of 8%@?% §¥%ﬂ“@n Mg INGA B s aried out by
| H pyrazol - 4reuI:t)ng2at(1&st ¢ a@@ma@h cbm;;mmhbpymﬂiuwofm:coﬂmnc/bc)rbmmé Jdfithhi azol e;
(1?)-6-(2, 6-dinethyl pyridin-3-yl)-2-(3-(pi peridin- 1- pyrrolidin- 1-
yl ) benzo[ J] twﬁm% 0 f‘(ﬂnﬂO“B’OPBgSrﬁtt%Rﬁ?WFF af I‘IS‘SO%EI %ldzca(t%iyst( Pepéf i di n-

)l kil Rt Bkt e At

(1?)-3-(2-( 3rea¢tp]rgﬁ'od1¢ht nThe]regdtl)op)plrusdJict dlfed to a liquid-liquid separator to allow

~hi por O -85 PR DS B P FPAOHIRRE 713 SAFSH Toh 2. one:

(2-((3 ) 3St£o% riRfdheat d?ﬁfa'ydie'?eoyjcledﬁb hﬁ%’éﬁ&&x‘(ﬂhﬂa'olo‘sﬂ 1RBRZOk. The
i azol - émﬁ enzonltrlle (5)-"4-(2-(3 -(piperidin-

1) pyrr oI [ 0¢arl?,qn)nmﬁw<§E%M?rdmcdaoy¢rp@mn$stmne@eteq aromatic
(2-(3- ( %(?ﬁ&unﬂ ax%d’/ | ?)R(yr{aﬁ@l 6lgﬁmc com&)l}lrp(ﬁr}go% the desired alkylate product.

t
t hi azol - enzoni
((3 5) Phav@ichyd arbmatic indydunds nﬁ?r Atsb-belredierrdad e rehitezg)| - 6-yl ) benzoni tr
(5)-4-(2-(1,3" -bipyrrolidin-r-yl)benzo[J]thiazol-6-yl)benzonitrile;

[
2-
2- ((235 3'5)-2-(hydroxynethyl)-1, 3" -bipyrrolidin- r-yI)benzo[J]thlazoI
b

Jth
y

) - 4-

]t hi

(

(

) benzon ¢ Cikeiud Shade fond s el DAL 08y By I*I‘kf**ﬂ@ﬁ@eﬂ“ BERISS, i n.

y

)

)

(

y

| ) benzo [aHouhi.8Z0ll- 6-yl) benzonitrile; (S)- 4 (2-
i sopropyl (rmet hyl )am no) pyrrolidin- 1-yl)benzo [J]thiazol- -
benzonitrile; (5)-2-(1,3" -bipyrrolidin-r-yl)-6-bronmbenzo[J]thiazole;
AT - BT RY ot lchadg@ nfoieﬁ@tas RE dtRbR&E] compoBY id 8RZhRNBCHS blkfiRne;
?)-2-(3-(azetidin-| eridin-l-yl)-6-bronobenzo[d]thiazol e;
) - 6- %W@R@ndiﬁﬁpwﬁgml 1-yl )p| perl din- 1-yl)benzo [J]thiazol e;
2-( 1,3 '-bipiperidin- 1'-yl)-6-bronobenzo [djthiazole; (R)-4-(
6- br ompbenzo [<i]thiazol -2-yl)piperidin-3 -yl)norpholine;
) -2-(3- (aMaﬁyitypeﬂ.ef/ﬂe)labpﬁmf@ufhﬂoﬁs mlay bsuba"dofmt}errm[t&]ztohe aArb€include,

4-
I
4-
I
4-
I
[J
1-
- (
yl
(/\
(i
(i
(
1-
(i
(
(

R

3- tidin- din-1 - 6- by onpbenzo[ d] t hi azol
br oo 5. Ryt AR S el ) OGS, T 3501 o1 () -2- (1

[
5) - 2-
5) - 6-
)DL ol ORRAERIR e gl bty (s apoen o
) pi pe¥si di lmovszmyjltl)e @t.ovlampheh zoictrd sieikaswehdo tlfbsebslomxl Rn—t(xdm(t pyd ael i di n-

| |) ! ge[jlr gflﬁlgtBB‘ﬁ i‘% t£ @HF&?B %?: i %gelfatlgn gsl critlcal t%r H’xe a?kylatlon reaction and

met hogew b%p&&lﬁéu Wefotding-i ylllarpwolmﬂ WitRodt biteled ey%e[rﬁﬂxml %@Il@
3-(piperidin- 1-yl)pyrro i di n- -yl ) benzo[ J thi azol -

E 2- ( 3NPIRHEIIsgrsnor q;lyyqtblgwgrt@tpqwemces that are well known in the art
) benzo[ <i ]t hi azol - 6-yl oxyNi coti nam de; (i7?)-
-met hyl -5-(2-(3-(piperidin- 1-yl)pyrrolidin- 1-yl)benzo[<i]thiazol-6-
yl f);<y) py30fi_z IdT‘iﬁr a?kyialﬁdnomal A oésel @jay(be ;pn&dbfu@me%pérgﬂ(r? @@hladblli’t -0°C dto about
-yl)pyrroli - - enzo[i . i az i,?)- peri di n-
1-yl ) pyrrol i III% c. Ih‘%/lﬂ”)f’ﬁf‘éﬁ i%‘%aili“%‘{ ‘Pﬁtélfg?r syffiqi ‘)‘B)PFEISEI&E .(thﬁt s(Squtﬁnn@hﬁortwn
( 7?)-ethyl Zs51(iRe feH E%bgﬁéﬂts r%m\élr) m%hE Hclelhggpﬂase Typlcall pressure of 0 to 150

1-yl') benzo[ <i | t hi azol e- 6- carboxyl at e; idin-
“yl)pyrrol i distgis sajsfydsenyzo rairteini feeoing- rﬁodm;ltsboxbtet llq;uldqnhais;e
(i?)-morpholino(2-(3 -(piperidin- 1-yl)pyrrolidin- 1-yl)benzo
[ <i]thiazol-6-yl)nmethanone; (i?)-L/-nethyl-2-(3-(piperidin-
(1I %l) ) gyﬁﬁgl i'ﬂid”resﬁcrl)tle)éhﬁl m(llhéte]attgt ﬁZaQE)Iﬁe ﬁmﬁ?%bﬁibﬁ’éﬂtd @ﬁeoni/ert a)substant}a_l 4 L

- 3- hydr ox rrolidjn- -((i?)- pi peridin- pyrrolidin- 1-

yl ) benzo[ <i |R %& th BOW’Pﬁ%Pﬁfé(IﬁgqﬂodWﬁhwmf )ayred dyom a t@IspecaﬁyI )-2-(3
-(piperidin- 1-yl)pyrrolidin- 1- yl)benzo[<i]thiazol e-6-carboxam de;
(i?)-L/-ethyl-L/-methyl-2-(3 -(piperidint0-1-yl)pyrrolidin- 1-yl)benzo
[J] t hiazol e-6- carboxam de; (i ?)-L,L/-dinmethyl-2-(3 -(piperidin-
1-yl)pyrrolidin- 1-yl)benzo [J]thiazol e-6- carboxam de;
(7?)-L/-ethyl-2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol e-6-carboxam de; (7?)-L/-isopropyl-2-(3-(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[d]thiazol e-6-carboxani de;
(|7) L- (2 quoroethyI) 2 (3-(piperidin- | -yl)pyrrolidin-lI -yl)benzo[

i]

-yl

1 ylh)p
1'-yl)-
(i?)-6-
(i1?)-2-
(i17?)-6-
1-yl)b



(i?)-isopropyl 6-(2-(3-(piperidin-1 -yl)pyrrolidin- | -yl)benzo[i

t hi azol -6-yl)picolinate; (7?)-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
| ) ben2spovdsswaol - 6-yl )picolinic acid; (77?)-nmethyl @Ctarse@spisperi din-
| )pyrrolidin- 1-yl)benzo[d]thiazol-6-yl)picolinate; (77?)-mnethyl
2-(3-(pi peri din- 1-yl )pyrrol idin- 1-yl)benzo[d]thiazol -6-yl)pi coI i nat e;
)

beng)FSd]rTF éf)ydl d"%&) S. é/mgre 1sge3§%i§én(%§'ﬁ|(nplma e Xetzr%{laéﬁ)bgp Se dl n-

y

y

(
| ?
1)
yl) benzo[ <$k]111éd nzahé a@usmg baick elifréwpaahkl esactors to measure the kinetics of the
i ?)-L/-met hyI 2-(2-(3-(piperidin- 1-yl)pyrrolidin-

yl ) benzo[ <tkylalien BIOSESs. y| )i soni coti nam de;
i ?)-L/-methyl-6-(2-(3-(piperidin- 1-yl)pyrrolidin-

yl ) benzo[ <i]thi azol -6- yl)nicotinamde; (i?)-6-(2-(3-(piperidin-
yl) pyrrol i @haat 1¢asy byd@nmefic d¢rmpowmair nfixiprg plyarooiatic corBpainds and the
|1 ?
t
y

bi azoft) 6. ARBRR it e s seor ety o M BRR G zomg op v e i .

]

1
1-
5-
(i
y
1-
(i

1-
(

1
1
(

J]
1-
1-

|') benzo[ ﬂﬂlérhb%@étro@n Bbﬂl&‘x’ﬁ%léihﬁ& RuRiple &h&)dh'—iongﬁhﬁybe BsddawitBthePi peri di n-
yl ) pyrrolidin- ¥I ) benzo[ <i]thiazol -6- yl)picolinam de;

(i ?)-L/-net hylﬂecgo(lg ‘(}@.a((pngg:rqommun(;lsay]d)tbgnngmemfnﬂeﬁns into one, several, or
1-yl)b
(i g) ) L/enfrg'E ;él l;eggt?% %Oélgi )Tlhl: c@%g lzgrie% n|e§<ii ﬁ&%ﬁ’nn%gﬁined at the same process
1-yl ) benzo[ <d:driditica130| 6- yI ) n| coti nam de;
(1?)-L/-nethyl-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl )benlzso[ <i]thiazol -6- yl oxy)nicotinam de;

i ?)-L/-nmet hy i Mo [N TNE . :
g_ yl) Y benzol < iﬁ ﬁ){cﬁ‘agcéxﬁ?bél(f@%/ g{(r ;?jé :imé%l%ﬁ%g %]Bgées,rs Mdydiofiprise a mixture of aromatic
(i ?) - L/ - met hgdmpbuhds (1131- 4 mipare défims i whiighpthe nwilardatie of aromatic compounds to

(b port di n-OkEG: 55 et B FPTLIRL BT BT i e S EvHTE SR TBRE B de:
?) - L/ - et hMbm%tl& othpourldp kPslefiflig™> 1 :b't}fﬁ'%ﬂﬁéfer i@lah @k&f’ss amount of aromatic
yl ) benzo[ <i ]t hi azol - 6- yl oxy)thi azol e-5-car boxam de;

|

roé g (lw'sl< MeddreappdY Prgsent. rPJsfewbdwr) expegspl a(rcpmmmmmunds lﬁIU)SgytOrlo(cm@Hrena ﬁ
Iy pyrt ol 1 tetida@antichbicte SPodiEt AR, il exiiibhade fompqabae' ¢! ™
y

1) pyr rol i wtied; thdeyde}bemz&a[:tﬂitak’mﬁﬂtml 1ﬂ6hey1|e®o¢§l1) ¢Ylueiaan be 3epafated3€£§2b§(l ?)-3
pi peri di n- rrolidi - benzot hi azol -6-yl]-3 Hpyrim one;
met hy! - 32' ‘{lkﬁt‘ﬂ% andgeey é??qddPﬁﬁ/q fe9¢19byrrol i di n-1-yl) - benzot hi azol - 6-yI ] - 3
Hpyri m di n- 4-one; 4-[2-((R-3 -piperidin- 1-yl-pyrrolidin-
-yl )-benzot hi azol - 6-yl ] -nor phol i n-3-one; 2-nethyl-3-[2-((i?)-3-piperidin-|

(i
1-
(
y
1-
1-
6-
1
-yl - pyr A i dim-alkylspbjtitbed 2dkated dlromati¢ Cofipbignd nazol i n- 4- one;
2
1
2-
|
(i
c
1-
2-

,8-dinethyl-3-12-((i?)-3-piperidin- 1-yl-pyrrolidin-

-yl)-benzot hi azol - 6-yl ] -3 Hqui nazol i n- 4-one;

met hyl - 3- [ &n ﬁl(tér?ﬂedfaté)i)ﬂéﬁﬁudif'ﬂld predéntlPYIaikd BivBntion is a tri-alkylsubstituted

yl ) -benzot hi azol - trifluoronethyl-3H qui nazol i n-4-one;

?)-L, L-di n%!kﬁyqedzrq@t{cmog@pmﬁ d’mfera;»l» ﬁy:rrrcwln@g wiqrmegialesadust i ] oxazol e- 6-
r boxami de; N7 D)

yl) benz o[ <|Q§T§£{g%%?tq %?%%O%bgg gvr% %)'t Bglrc&?[r?"{}lal 2; pRN Xlk&f%uﬂas‘?mﬂed aromatic

(I, 4 -300 pi q:nmtpmindl—Met;el prbﬁerrzd),[tm feoulaing Ipmcﬁccafnlqﬁisyé atleast aswht 70 weight

2-(1, 4 - bi pi peridin-r-y % % th enzo[doxazol e- 5- car boxam de. Conpound
names are asRTGHEGVEYMOL MGeAGT &E@ﬁtﬁﬁﬁ?t weighiReresnt gfa L. Adripr ovi ded by
MDL | nf or mat 4jeflsB%EteiBarSiiiit (dRsdtmal ¥ known as Beilstein

| nf or mati onssystene) of Frankfurt, Germany, and is part of the CHEVDRAWT)
ULTRA v. 6.0.2 software suite or Struct=Nane nam ng al gorithmas part of
CHEMDRAW ) ULTRA v. 9.0.7. Conpounds of the invention may exist as

stereoi soners wherein, asymetric or chiral centers are present. These
stereoi soners are "R' or "S" depending on the configuration of substituents
around the chiral carbon atom The terns "R' and "S" used herein are
configurations as defined in | UPAC 1974 Recommendati ons for Section E,
Fundanmental Stereochem stry, in Pure Appl. Chem, 1976, 45: 13-30. The

i nvention contenpl ates vari ousst ereoi sondrs and m xtures thereof and these
are specifically included within the scope of this invention. Stereoisoners
i nclude enantioners and di astereonmers, and m xtures of enantioners or

di astereoners. |ndividual stereoisoners of conpounds of the invention may

|
a



be prepared synthetically fromcomercially available starting materials
whi ch contain asymmetric or chiral centers or by preparation of racemc

m xt ur es wWol2bevissoeby resol uti on wel | -known to those of @caiusasog/o8kits| in
the art. These nethods of resolution are exenplified by (1) attachnment of a
m xture of enantionmers to a chiral auxiliary, separation of the resulting

m xture of? di’?e &hHeQ AR g e AV all'ization or chromatography and
optional Ti bm%w—m—&pi—%—ﬁy pure product from the auxiliary as

descri bed in Furniss, Hannaf ord, Smth, and Tatchell "Vogel ' s Text book of
Practical Oganic emstry 5th edltlon : Lon n Scientific &
Techni cal , g@ uzs*ﬁo @Ff‘d?rﬁ??ﬂt mefrmt(oz*) ct g@aarggtbr/éhf BPC4She ni xture

of optical ea@gehb&ﬁﬁérangne CBk&l%{edCaPJrﬁmt&%ﬁsﬂﬁa Q| ?Q'tH%lé%st(tﬁ@edf ractional

recrystallization netho Conpounds of the invention y exist as cis or
trans i somer glkylbeszeaenl 3 3bgtalkylstbsstued akylbangenmandanixavtetdieienf)ssibirthar manner
t hat the?/ are on tt ? sane flde of the ring (cis) relative to each other, or
on opposite S WQorpsy H@t relative to each other (trans). For exanpl e,
cycl obutanes may be present in the cis or trans configuration, and may be
present as a_single isomer or a mxture of the cis and trans isoners.

| ndi vi dual cP8lfgationans i soners of conpounds of the invention may be
prepared synthetically fromcomercially avail able starting naterials using
sel ective organic transformations, or by prepared in single isoneric form
by puri fi cat BolforafionioX therafisylar] ¢dmep<mind nmydhéﬁmperfmﬁébsanﬁmthddﬂmhaﬂs are

wel | -kno to those @f org‘é]rgl Skl,]} che art,. and nmay i ncl ude

separati bh of° ‘?n§’ Fengy s he spitepation reas ‘B’i‘rﬁtt@f@‘tcé'}l)‘h?amﬁ oY{Bdl d be
under st ood t b&tinkiB&s ﬁﬁfﬂgq}lﬂpt%b&lfdr feB&ot IQMEI'EHIh&lnat %Uuﬂ%@s@ Shie Jl?}klﬁ[?ﬁrer ic
forms, as well as geonetric isoners, and that these al so cons te an
aspect of t heompeuadtis macedmthfsreactgoalunglemtbttm)wlfummomdimdlhm:bwuhds of the
i nventi on ma t QpOoIer. rein ave |ffe ent

wei ght s; oryuelﬁfal(ifr?p a%lo{?%“ o lcg‘hl OEI\A'{’} ICGW; re}?% G I‘W hods for

Preparing Cogmmnitﬁt&mfl’réfeﬁblynﬂﬁrﬁlkﬂﬁ Tésm SN 4§ fonaed A slum(l?ﬂf{dx% can be
better understood in connection with the followi ng synthetic schenes and
met hods 4thi cHilyted wathp Ehechasemmolsyrati;ptsnlfun triexidiiouiadate armpiatairedpar ed.
Abbrevi ati ong,\mbbgh,Aavg been used in the descriptions of the schenmes and
the exanples that follow are: Ac for acetyl; OAc for acetoxy; Boc for

- but yl oxycar bonyl ; Buf or butyl cyc-Hex for cyclohexyl; D EA for

V, L/ -diisopropyl e : . pt.hyl sul f oxi de EDTA for

et hyl enedi antrHetEfadt : : £ yl: HPLC for high pressure
i quid chromat ography, Me for rret hyl ; Ms for net hanesulfonyl; Ph for
phenyl; tBu for tertbut rt or RT for "roomtenperature” or anbient
t enper atr e Newtraigptjory %ﬁl{b? R@YMIEO@QDIC FeiA nfiayr bet qarmd'@utm pentinlipys éror

fl | h £f
and EDTA but Par AR Y ol pind N Spshidh AR BRI s R afbande ' °

heati ng was aﬂfmmpb IBipedlly rancalieydanye sulfoalc atidisioaialiRE AL MﬁxrceTmlmrrpounds
of this inventllgarrll can be repared by a variety of synthetic procedures.

Repr esent at | el {56 ah B612h PEARHORH. Preferably B eowrer 19 mrAlkaliorekalise Rebs 1- 1
1. Schenme 1 ) I

pr epar ed as%gggrl?%rg In S%h%l% V\%réglltargn% e,ngl the ag{)q&\%%i@%h%‘&étg R4
Rs, Re, i mpt llRll@ldtoRabc,lurﬁhydromdbﬁamdgn&dnumlhy@mxl@nd R 19b are as defi ned
in formula (1), wherein L is selected froma bond, O S, and -N(R 15); X is
sel ected from hydrogen, chloro, cyano, alkoxy, alkoxyal kyl, alkyl,

al kyl thi o, c@@lepahbydimehistall®e obmqmaﬂhtsyéskﬂiéduﬁrﬂi@drkoxy hydr oxyal koxy,
-S2N(R 14a) (R 14b), and -N(RwWa) SQ2(RMb) in conpound (9); and X1 is

sel ected from hydrogen, chloro, cyano, al koxy, al koxyal kyl, al kyl,

al kyl t hi o, k h dr, alkoxy,

- S2N( Ri 4a) ( 4%?%}41&5"%}1{#% %af3 @6%?&%3%}1¥45%fa%§ﬁ%%ﬁ§ ?i%}“ énodo%%m, R14b,
and Rl &Se asveeionmed afearot cobpenmaaedin dhgrwayl 8 liniling #3 scpecsmpeound (3) is
selected fromfluoro, chloro, and bronb. Y in conpound (2) is selected from
chloro and -B%™ERA3. Hydroxy-substituted, cyclic amines of formula (1),
purchased (see Table 1) or prepared usinganethodologies known to those of
ordinary skill in the art, when treated &ther with conpounds of formula
(2) and a base, or with conmpounds of fornula (3) and a base, particularly
Cs2CC8, will provide internmediates of forrmula (4). There are many suitable
and readily avail abl e hydroxy-substituted am nes of fornula (1). Exanples
of such hydroxy-substituted am nes are exenplified, but not limted to,

t hose shown in Table 1. Table 1 Exanples of readily avail able

hydroxy substltuted anlnes of fornula (1) Cbnpounds of the fornula (2) mhen




Nanj i ng, People's Republic of China), or when Y is -SQ2CH3, prepared from
the appropritely substituted, commercially avail able anilines of fornula (
11) usi ngvoebbvasdedéagi es known to those of ordinary skil IPCTruseévs/osr4s (see
Schenme 2). Schene 2 Et OCS 2K CHol KMhO (2) where Y =-so02Me Thus, conpounds
of formula ( 11) when treated w th potassi um et hyl xant hogenat e ( CAS#
140-89-6,. Aldrich) in a solvent such wdi et hyl f ormam de and heat ed
to appro>§i mately 95 0C (J. Het. Chenggé%g!:—é%M), 727-730) affords
compounds of formula (12). Treatnment of conmpounds of formula (12) with

met hyl iodide in the presence of baseExaﬁyﬁB 1as pot assi um car bonat e provides
conpounds of formula (13). Oxidation of the nethylthio group in conpounds
of formula (13) with an oxi dant such as potassi um pernmanganate {Chem stry
Letters 1984, = i) popnds f | ) . = . SO Me.
Exanpl es of su%ﬁ%'gapt)%?l c%’%%’f‘g{’ @en@% ?izﬁ%ﬁ gnu:%[r}%be%nélr%éq lg]lgﬁr%f gf: 3 but
not limioed to, those shown in Table 2. Table 2 Exanples of readily

avai | abl e antid d1edated oftBé-Rylefed of lHxamdid | WREOPrépared GedtdrtinGots syl @3 2- 74- 4,
Al drich 2, 4-di bronoaniljine CAS# 615-57-6, Al drich 4-brono-2-chloroaniline
CAS# 38762- ilogplan} ringhydroflyasiecd ¢HIidr shech tpasiiodagaggactersg]. 15 liter

(trifluoro (AW . : k G: J j e
L e e S i SU
Ki ngdom 4- brfosro {12 HF pbase- Bl e@iipthedl @d6draitdaiRed urelehy beessure 05 Bhuowdakdiem Lt d.
Wesley Street O d G ossop, Derbyshire, SKI 3 7RY United Ki om

4- Br om)ﬁé, 5-TCREAQS aﬂﬁg@%ﬁ@?&&éﬁg 19 ElﬁP‘ﬂfeFTFH?BartBrgr?Ppﬁr%ﬁthg Eiirl]‘%ﬁ‘ﬂm?- fl uor o- 5-
CAS# 104460-rZabks vickd EQfi4AFQANRER Ha) ARIJHhBS&yidne R RRREMphY SreiERY £Y) Sid eet

A d d ossop, Derbyshire, "SKI 3 7RY United KingdonReturning to Schene 1,
conmpounds of HF sveradrdy (8) toghnfirst sacloeatruspehidisd date.uEbllazing the settler, the

bronmo- 2-fluoro-I.-isothi ocyanat.Qbenzene ( CA 1171-71-3, Al drich) and

o bromo. 3 - CHEBISPBRE NS AT RRDEE R el e K RSP G R Shkwood
Products, | ngesstré4ThHE dolinglake Res sep¥eisdd 4ndlneubilared SGth 29372 Thekesplpar ed
fromthe appropritely substifuted, comrercially avail able anilines (see
Tabl e 2)20by Qreqe Rase Waps thenidistidise ademacyusn furegnovihe excpssarthoetienep006, 16,
3975-80), with O Odi(pyridin-2-yl)carbonothioate (J. Org. Chem 1986,
51(13), 2613-5), or first with carbondisulf de in the presence of

tri et hyl am rige dlloflatonefdedsyochddhsisted oHd mittayd affo-oylend adr@yb € dhorfblior i ne

Chem 2006, 7, 2-6). For the ultinma reparation of conpounds of
fornula (9) ,a}l?zlﬁt(g?]fsﬁﬁd’?’ RO ritig yée'{egéetﬂhvgs% Jg]%ﬁ @E{]%qudrtBrW 5, more
preferably, By %sAbeﬂ&io?%oﬁﬁlhe&iﬁ@:l{zc?omchﬁﬁrm&ribgﬂwspoléﬁag%%e RogR X is
C), cyano, al koxy, al koxyal kyl, alkyl, alkylthio, cycloal kyl, fluoro,

f1 uor oalZRyl ,shpwnom dablkéxy, hydroxyal koxy, -SO2N(Ri 4a) (R 4b), and -N(Ri

4a) S2( R 4b) - Such appropriately substituted conmpounds of fornula (4) may
be converted to conpounds of forrmula (5) by the "Suzuki Method," the

"U | mann Method," or the "Stille Methotkble Ahe " Suzuki Method" in which a
boronic acid (R24 = H) or boronate F@each R24 = nethyl or al kyl or both R24
combined = picolinyl) that is &leheFesisioshidgabionr epared using

met hodol ogi es known to those e&bgﬁﬁu%ey Rit{y.B,tejart (see Table 3),

reacts at the site of the hat AR the P sence of a palladium
catal yst such as, but not | Hxted it o pal -ad-ugi-acef at e,
di chl orobi s(tri phenyl phosphine)pal Padium(11) 1%

tetraki s(tri phenyl phosphi nelpalladifum optionall¥y with a pall adi um|igand
added such as(cyc- Hex) 2PR25] (wher d8R25 i s| aryl 86F bi phenyl, e.g.

2- (di cycl ohexyl phosphi no) bi phenyl 20 trit-| butyl/ghosphine, or
tris(2-furyl)phosphine and a base2guch as| but st limted to agueous K3PO4
or Na CO, or KF provides cpnmpoungg of fofmulag(p) rn{which L is a bond.
There are nmany aryl, heteroaryl,  agd heterocyc{j g boronic acids and boronic

acid 28 6.0
30+ 12.6
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esters that are available comercially or that can be prepared as descri bed
inthe scientific literature of synthetic organic chem stry. Typi cal

exanpl es WO 2bawmssies aci d and boronic acid ester reagent CTars2a0808ByHt hesi s
of conpounds of formula (1) are shown in Table 3. Table 3 Exanpl es of
Boronic Acid and Boronic Acid Ester ReagentsA METHOD OF MAKI NG A SYNTHETI C

ALKYLARYL SULF . ' [ is

di rect edg_t olTuge %&5&%&%&%&%@%&@%‘%@“@% g%;%%gﬂ‘ls? \éﬁglttee at is
derived by swufosfahé nliphaoledihkiik alkgthtian deatmixtnere nas heatedo 5086ab kaep ah
aromatic compound with a m'xtgre of alefins sgl ecgted from al efi ns havi ng
from about &edelpBioluion. OaXHeRe Waoweo saAredade E¥ aHReeB AUdNE ¥¥%ng aci d
catal yst. The al kyl ated aronmati c conmpound may be used as an enhanced oi l
recovery al kyl ate. These sul fonates exhi bit superior performance as

enhanced oi Tabled summariges tha diFaalkdati @namdoonitordixampte | nvENElagmnatic | s wel |

known to. catal yze,the .al kyl atjon of aromatics with a variety of Lewis or

Br onst ego acia@(y{aiffsafswlg?’l f;f%ﬁr{d%ﬁ comercial catal ysts include phosphoric

aci d/ ki esel guhr, al um num hal i des, boron trifluoride, antinony chloride,

stanni ¢ chloride, zinc chloride, oniyR.pRiythydrogen fluoride), and

hydr ogen fluoride. Al kylation with | ower nolecular weight olefins, such as

propyl ene, c i j - L gl For,. ations
ﬁ?fa?e% N&hbd & Dgtlsé}rgn Ee&%gk{%f&'egtagé 0%’&%? @E?lsa%dl 9rq %‘k&’i

wi t h hi gher ol'efins, suc ns, atrons are’ done’in the
l'iquid ggase, often in the pr esehYBE: ]ﬁééf“rt{oaﬁgrﬁl | uoride. Al kylation of

benzene with higher olefins may be difficult, and typically requires
hydrogen fl g@giidfartd §REMRLS aSHRBledRNIGEAESortifo-2Y166d MSaact iasidbtilsed N U. S.
Patent No. 4,503,277, entitled "HF Regeneration in Aronmatic Hydrocarbon

Al kyl ati on Psioges énfrargdhspehtrometsetdisyme modelbiOf) eqripgedreitiep sshotngeor al |

pur poses. SCRI RPT i t No.
225, 737, -AROR b e oL e e et Bt stinfle k2R

hydr ocapton 604 hid 2000admet iwas dispiaped aldait peakaat algan 780, W26, ardBsdtdnc’' were
hydrocarbon is comm ngled with a first portion of %ﬁlikgﬂai%&“ n‘% agﬁnt in
a first al kjnrtegratd. Heelatiyg psisedags argd RiGagk PEH Waba use iNE PETYENY
contact with @_m@fl Qfdnlificicn R ig.rﬁﬁévﬁhﬁéﬁ%y%ﬁl’ativya§a pRRdcRiabe BPthe ¥8653, 538
di scl oses an al kyl’ati1 on process i ich a streamof an olefinic materi al
is mxed wi em’'grakci d stream and pol ymeri zed to cause formationi of a
polyneric diluent for the high strength acid which is initially charged to
the al kyl ation process. Mehlberg et al., U S. Patent No. 5,750,818

di scl oses a process for the |iquid piBaaampid &yl ation in an al kyl ation
reactor of a hydrocarbon substrate with an olefinic alkylating agent in the
presence of an acid al kylation catalyst at |east one hydrocarbon having a
| ower boiling garten Nucear MagnaticiRessaninsMethbd ta Retermaing thi Parcent ddkdt ant i al
stoi chionetric excess of tAgathyoenoPasibomtsthbgtromeac Bugr the al kyl ating
agent to forma liquid product mxture. King et al., U S. Patent No.

6, 551, 967 di scl gses I over based al kal j ne tal al kyl
sul f onat® h%aﬁbtaﬁvquﬁﬁ&%cﬁj%@r&&mﬁ‘B’rﬁ g@({ﬂ%{h@r@ g ‘Eﬂ}%{” %?ﬁkzgs
di al kyl ate qgnt e&%oﬂfusﬁ{’é)atbgutap@!gtof%é?{m%raﬂsslalve@npaidwb.@tlﬁL%po.tsemt of about

75% to about 90% or ‘nore, wherein the alkylaryl moiety is alkyltoluene or
al kyl benzenehiomiwni(a¢achstie chlokyfbrrgidmeptainedan @]l9-ngaINMRAubh ddiedranpmitigr ky |

group derived froma pr.opylene i goner ar.e u as_ | ubri cati.ng.,qil

addi ti ves.  BHSBEFHUenGs @?’%&?2ﬁ?’(yﬁo"g’?sé,%%%?‘ﬁ?’é%‘g%%gd)ov% SIploXed wlgg ) 1y
aryl sul f ongeesuplir (W@Jwﬁ%&éﬂ 6ﬂduﬂh%<fhleidlaﬁyetaﬂbh dEIh g bSquEGIBH. iCiirstgly (@) 50
to 85% by weight of a nono al kyl phenyl sulfonate with a Cl4 to CAO |inear
chai n wASr crmamIRtipmPEIe A SpISF e cihalsmapn 9IS PRI Du b elstmbrted n

position 1 Lid hS Db %% AR9vslRotcdnha P PYmeei ght
of a heavy %?Wérgtrab(ﬂnguzﬂ ?%nsaﬁgl\,i@%errglg?%ﬁﬁ% gr y?s rgﬁ%]calo S's pﬁ?gnyfn or not,
and t he al kyhe lohgésn$1.aWe beli¢veahistineutticienao albkyrksidimdINGE Wi dib away ot al nunber

of carbon atons of 16 ta 40, or e or, a,plural ity of branched al kyl chains
with on averSg¥caPH ’FS?‘C‘WG%%?VC&%%‘#?’%%d%PBWﬁr %‘I‘tyfﬁdfbs %YC% I oyyet al .,

U S. Patent No. 4,536,301 discloses a surfactant slug used to recover
residual oil in subterranean reservoirs. The slug conprises a m xture of
(1) fromabout 1 to about 10% of a sul fdfate of a mixture of nono- and

di al kyl -substituted aromati c hydrocarbon whi ch has been obtai ned by the

al kyl ati on of an aromatic hydrocarbonwi th an ol efinic hydrocarbon in the
presence of a hydrogen fluoride catalyst; (2) a |ower al kyl alcohol which
possesses from about 3 to about 6 carbon atons; and (3) a nonionic
cosurfactant conprising an ethoxyl ated n-al cohol which possesses from about
12 to about 15 carbon atonms. Canpbell et al., U S Patent No. 6,989, 355

o e o, o S . o "



directed to a nethod for enhancing the recovery of oil froma subterranean
reservoir which nethod enpl oys the underneutralized al kyl xyl ene sul fonic
aci d conpuei20098s968f t he present invention. The under- n@QTMBRIBOLT445

al kyl xyl ene sul fonic acid conpositions are enployed in an aqueous nedi a.
The net hod optionally enpl oys suitable co-surfactants, such as al cohol s,

al cohol he I | S . 33 r

pol y( oxyaislt ky{ee%nel?lgw%o Xg?’krl}glrl%l. %ﬁ%a&xg}a‘?ﬂ%ﬁé}g&ﬁgﬁéﬁ%ﬁktﬁ%&h%& éﬁ%glégﬂg'lhgcl oses
reacti on pr ospectnam Ggis Carreldlopt bthnenase-lind dorskcsiorene and sul f onat ed
derivatives thereof and processes for preparing such products and
derivatives. The sulfonate salts of reaction products are especially useful
as det er gent she SAMARYLGR ifielsity WENE!q@hHddady o adpst neiRadidERe t he
present invention'is directed to a process for preparing a synthetic

al kyl aryl sudarlomstsubstivutpd wathribe loa cha@ng nlikpibgranp hedithe nogtbargr(berstylic) conpound
wth a mxture of ef.l,ns sel.ect rom ol efins having fromabout 8 to
About 108 o Rt APhRE RTIRRE T ER LB Ow R IR 10RY Lih alRAREE wner ei n
the resul ti ngtaphaidahe SOMALit $iAg afd use@ &séalabautheOferymt giky1 Reck@sst of a 1, 2,
4 tri-al kylsubstituted argmati ¢ conmpound; 2 sul fonating_the product of

b
(a): and (c)Pasdinne ke the difarent aboyd ghain a%achm(sp swihg foljoveipg aesigrsmends welei  or

al kal i ne ear i - gi_ngk: 1€ ept 1] i el ates
fo & procood T Phm o AR An AREEE Spotitn (R VRSB L OB bhM,

di scl oses t h¥.58 gpthal-positipn (R edihdiht) eyda. 502 ppine Mrad @58 qipur; d-misitiongR =
synthetic al kyl aryl sulfopate of the present jnvention. TAlI LED

DESCRI PTHON Fr QN”VM‘%RP%M =e4§-ﬁé’PFh_Saﬁ’Fit’8H apéfhb%b&’b TieRfalerthanAsr i ous
modi ficat i onlsroam,_@':; 1@3%} e 4580 Pm, TRENMIR Gp&dthatlisTRiRLSiddNeugpd are

herein described in detail. It should be understood, however, that the
descri pti on hgnadd betweens B flAE permbent H2te 48 prn Awtenlargehateldntegratédaor t he

[ [ icul ar .fo iscl d, b | a h
i ntonti on i o372 BELY S ReidP it BRATAT arfiibe AT SsBO0K SHiny ko

falling w thke d-hepgpiveictdetrthiredOPst tBé 39438 ppiviefioh dtegal, @aé bB@thshe t he
appended clains. Definitions AQefins - The term"olefins" refers to a class

of unsatd® atiektizg pmRunts of RyuMstwl.dordthdvR mon-8rpyband R ren-Reamybrocar bon
doubl e bond i . f i 0

Goubl & bond Perrn3heEefiidhs MIBCheR o REAREARE ieHIR TG, SERLRIMUTAARG
cal | ed di enes theadakngl Buranksintegralsifavleadli ofsthe & gidaM gleelfs ansl calcalapathei cul arl y
reactive because t he _dqubl e._bond i s between the fir and.second carbons.
Eranpl oo ar SCciARE AT frae oo e peomn eremany QD 2lip R ansh g

poi nt for nmegliimdpiaeanhadaiimrd peaksarsaikhmplel tHeamodnsr Rhanghed: gbgf i ns are
also included in the definition of olefins. Linear Oefins - The term

"l i near 23 efthaantegrefiorncet theatogiéic quatemaryatapbrensoveild eguakthe integrahforahgha

ol efins, refegrs,40 0| efi .which ar tral ght chai.n,.. npn- nched

hydr ocar bons&v?n“ Lﬁﬁ p£§1 761%%?2 t%i 1Vcl)(lileedcb atﬁsg%acoﬁ%%ﬁge%%%koé ﬂﬂ)eoﬁ%'égféaég’élhpeqkn t he
chai n. DoublguBtedntbgan®i keeid313006p fdakfplidshe intérealtfer the 14986 ppnPsial.

i sonerized |ljinear olefins" refers to a class of Iinear olefins conprising

more than 5obhsraliphef mething GRFfonn PrRyidedhe énSodt-bi b abivé atishment whie
termnal (i. ' | he n ' and second
car bon atorrstﬁ%?m?%gcgﬁ%’?}r@r}bﬁ%ﬁl{lsj?wa%é@g%i%’Ei’tﬁ}é\gg 6i( flt%gﬂ@énlthe term
"partial30y braheshEe dtiankaentolabies detérminéd by titealiphaticamsthofe dndnisaaromagt i ns
conprising | ess than one al kyl branch per straight chain containing the
doubl e bond,“ é‘?aé?'ﬁargﬂ’és %r?%ﬁeawgﬂé’ﬁvﬁlay be a methyl group or higher.
Partially branched linear ol efins may al so contai n doubl e-bond isonerized
ol efin. Branched A efins - The term "branched olefins" refers to a class of
ol efins conprising one or nore al kyl branches per l|inear straight chain
cont ai ni ng the doubl e bond, wherein the al kyl branch may be a nethyl group
or higher. G 2-C30 + Normal Alpha AQefins - This termdefines a fraction of
normal al pha ol efins wherein the carbon nunbers bel ow 12 have been renoved
by distillation or other fractionation nethods. One enbodi nent of the
present invention is a process for preparing a synthetic al kyl aryl

sul fonate conprising (a) reacting at | east one aromati c conmpound with a
first amount of a mxture of olefins sellécted from ol efins having from
about 8 to about 100 carbon atonms, in the presence of a strong acid

catal yst, wherein the resulting product conprises at |east about 60 wei ght
percent of a 1, 2, 4 tri-alkylsubstituted aromati c conpound; (b)

sul fonating the product of (a); and (c) neutralizing the product of (b)
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may be uswo 2bewvossdse al kyl ati on reaction in the present

Preferably the at

al kal i

or al kaline earth netal
| east one aromatic conpound or a m xture of aromatic conpounds
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ferrierites. These nol ecul ar sieves are well known in the art and are

di scussed in Rosemari e Szostak's Handbook of Ml ecul ar Sieves (New York,
Van Nost raocordgissdsel d, 1992) which is herein incorporat @dThs2e08f0eT4@fice f or
all purposes. Aliquid type of isonerization catalyst that can be used is
iron pentacarbonyl (Fe(CO ) . The process for isonerization of nornmnal

al pha olefins may be carried out inb ry continuous node. The process

0 DRyl ©
GRS AR S s SR S

heated to the desired reaction tenperature. A continuous process i s nost
efficiently gaiéia8idn@¥ihelalkydxyléntedaddRfoRnOE BSSeontRas® fRNBSilin MGy fda@d bed
process can range fromO0.1to 10 or ‘nmore wei ght hourly space velocity. In a
fi xed bed prbxesnactingdhe alspiylepawitbra stigamiof air and selfarrtyjeside ol hetreolaerativor and
activat egq, or [ ur.e of I r, .vacuum or

fl ow ng ?Oner ?{,%8gg‘yﬁé&eiggﬁ?&rgéﬁ@%ﬁ%ﬁé frf) ﬁlg\%sea#ggg gtﬁlu#%?egfva Y& are

i soneri zat i ogivemiralatié 4] Bheadhdtsit jacket ovat hpirdsiaed &dund 680, Ahe selfpae aéidr e and

a flow of the olefin js introduced.into the reactor. The reactor effluent
cont ai ni ng t F®dpgiTasditraledgofsitioastriqally vt agendsrdirdrryclobexdamietsetptionhe
resulting paytd = I i i J j at ol efin
i stri buti on( g e peicBR TR ARMRIcId Vs FOOL T o T £
tri-substitu(é$Oa) afthe samaplds. \Reaylts ale sloval wf Tabje 4nd br anchi ng content t hat
the unis rized olefin and conditions are selected in order to obtain the
desired efin distribution and the degree of branching. Acid Catal yst
Typically, tige akkyihabRyl eftRYlefe SMTBRURMs Rt BENRIHEIAS BFir¢siBGoalihgNY
acid catalysts (Bronsted or Lewis acids). The term"strong acid” reféers to
an aci d havi fRiem spabpircatasst with angepuvalent of pgueons MaOt (r5@g/g agledoys Na®Ha| so
meant to inc 1 | ] i d, organic
noi ds havi ng Ll O Bls AiltaBhlF1Ghe HIAR IIKHGHNRGGE &) Mdff

pr ef er abl y aThispaseduiemuis ad Poltows: ower, under the sane conditions enpl oyed
in context with the herein described i nyention. The Hamrett{ acidity

functi onfq s de]t]i)ned Aagﬂ %Vaﬁkéwautvqsmf%mfyﬂ B)‘th]FQCBO lumysyopHe wasnd BH+
its protonated formg & ddtinQidied Wagsoci ation constant of the conjugate
acid and BH+/B is the ionization ratio; |ower negative values of HO
correspond to @eat & stack shlgtioneaigh.hwtRrcefsehabt (dicth¥lenesglyorig-agylctticay al yst

is selected f i sging. of hydrochlaric acid, hydrofl uori
aci a. - hydr obr o ¢ 2Bl gk PPUYT 2 e RSl R I AP IBF ot hane

sul fonic acid, fluompgsatddonic acid, and nitric acid. Mst preferred, the

strong acid catalyst is hYdr ofluoric acid. The alkylation process may be
carried Dut in3a batlds aey! eshe-xrigaesodivre siosk sulfenatstolwing aadistbck solatigst may

be recycl ed when us i | j - Dr ng.acid catal yst may
be recycled or regeﬁég?:%?%l © g?lfuﬁg‘gg&il% ‘g&gz’%&‘ﬁ%ﬁf"o@t&‘i@?eg‘? %’pé%ﬁ{algenuous
process. The strongsaaiity (Odt 8l2y8s, orey0.5e0.602E8 atBdodfunechlotidd)agdnes
deactivated (i.e., the catalyst hastjgst qaII or. sone portion of its

catal ytic activity) CORMAMNgaRcepiatonpidhgsadiup sulfpnatsandco-solventay be used to
regenerate the deactivated hydrofluoric acid catal yst. Process for
Preparing Al kyl ated Aromati c Conpoundl n one enbodi nent of the present

i nventi o, t he Adl sepipdasi aontapnedded witosikydorthedylsoe stdiumesalfonaigamt 0.06ast one
aronmati c compou or m xture of a tic co unds with m xt ure of

ol efin corrpoun&@% %0-§0§\éenﬁf\g%1gﬁtcrgtlg} g@%gts?(ﬁﬂ ng@g?fﬂ%‘ac(oéﬁ - such as
hydrofluoric acid, in a reactor in which agitation is maintained, thereby
producing a reaction product. The reaction product is fed to a _

li quid-1iquid Jegnasaswisithe wtesfaciahianyignobe setinmsulfanate/go-galvert)sohtionuves t o
separate from i.0: T t i { y be
recycled to tht(ggt?l a%:{eg? g?&!laﬂﬂ%?%@O%Z%nfoog%dgly%ﬁgge n%’:%g% ﬁeﬁgélgdc‘gefdb%apr oduct
is furtBér treapmdxinmtelg 2o ef ddosssudmeil gae-heatedisomweic welbshpe ie Méaxand,
optionally, olefinic c ounds f desired al kyl ate uct.  The
excess aronati p@S‘ﬁﬁ%‘iﬁﬁ@“‘% U%ﬂ(g"?fﬁ@hﬁéﬁ?mpéﬁ ‘?’?felg‘g e‘ﬁ @a&rogf’(%’}“.‘ 18 t ot al
charge nol e r atrefsihetoy St od @tirk€ rAftich speedsT0aTISOb Uhe s@thedth&f s0voGpmpoOUNds
is about 1.0 to 1. The total charge nole ratio of the aromatic conpound to
the mixture of olefin conpounds is aboutl?77.5 to 1. Many types of reactor
configurations may be used for the reactor zone. These include, but are not
limted to, batch and continuous stirred tank reactors, reactor riser
configurations, ebulating bed reactors, and other reactor configurations
that are well known in the art. Many such reactors are known to those
skilled in the art and are suitable for the al kylation reaction. Agitation
is critical for the alkylation reaction and can be provided by rotating

T Y O o, 4




mxing in risers, or any other agitation devices that are well known in the
art. The al kyl ation process nay be carried out at tenperatures from about
0C t o abowD 200008596¢Fhe process is carried out under suffiPCirarseoosngmgtr e t hat
a substantial portion of the feed conponents remain in the |liquid phase.
Typically, a pressure of O to 150 psig is satisfactory to nmaintain feed and
productscin the.liguj h - | e 1 | | is atinme
Phat i s Surti cradbehiOpBioneyiel A TRL AR MOFF IR Frf SydefERlhe < O

al kyl at e pr odutifferediupetdsrandrgenerall ¢ goddsagrécmmant bas bbstbvesiceonetstthe differdnt 30

m nutes. A nore precise residence tinme may be determ ned by thoge skilled
inthe art usiIH‘EPSB@ET@WSSBPW‘%ISl?e&ﬁl?"alségﬁ‘ts%gén?‘B“?T‘éaé%troeac{”r‘? ¢ R Hli,ldf(ﬁ’s of the
al kyl ation pr t : 4 i of
aromatic corrp%ﬁglgtrg}ﬂ&tﬁe%#&g? :%Jtlrde)&g?ﬁ%llwe?i irdtnlgoﬁgy gm?rn?lgcdtmggkgggar ately

i nto the reactdxpandziorémospheny piessure.xed prior to injection. Both single and
nultiplﬁgreaction zones may be used with the injection of the aromatic
compoun and the m xture of olefins into one, several, or all reaction
zones. The 1 eardyiON sHRMBHzRBAF O eABrdhdnt ¢¥ tRE B1kI ortiex Han®soli@g eSS
conditions. The hydrocarbon feed for the al kylation process may conprise a
m xture of ar cwbhatess St s fagtant. & Thimeagpremgnis fpmMinas ciie @re ehthenp| ar
rati o of aromatj,c gagp ' ' : t 50: 1
or nore. In tﬁgd%égg é§§§?ﬁ§-ﬁgﬁékﬁig??%&%@pgﬁgﬁéﬁP@hggﬁg%gﬁ§§9¥b ol efin
is > 1.0 to 1,sulfosites ofxhBrinendes areadiiniesitthaf 0.8t dymdsian.Such surfistsanps @sent .
Preferably an excess of aronatic conpoungs is used to increase reaction
rate andd i mpr wasigeigd te be vt dp repoygrina gy lawsalRILIesTRP S unds are
used, the excegf f;;v“f NEAGHRHy WHRFBhL gptéx‘?actiah%r{sﬁﬁl% Wwél, WD Sahie
separated, e.qg. by Gi'sti ﬂaylon, and recycled to the reactor.

Tri-al kyl subst4-7u¢ @d %ANea¢ll.at ed Aromati c Conpound An internedi ate product of
the presently claimed invention is a tri-alkylsubstituted al kyl ated
aromati c conmpound. Preferably, the resulting internedi ate product conprises
at | east about 60 wei ght percent of a 1, 2, 4 tri-alkylsubstituted aromatic
conpound. More preferred, the resulting product conprises at |east about 70
wei ght percent, even nore preferred at | east about 75 wei ght percent of a
1, 2, 4 trialkylsubstituted aromati c conmpound. Preparation of Al kylaryl

Sul fonate I n one enbodi nent of the present invention, the product prepared
by the process described herein (i.e., alkylated aromatic conpound: 1,2,4
tri-al kyl substituted al kyl benzene; 1,2,3 tri-alkylsubstituted al kyl benzene
and m xtures thereof) is further reacted to forma sulfonate. Sul fonation
Sul fonation of the al kylaryl conpound may then be perfornmed by any nethod
known to one of ordinary skill in the art. The sulfonation reaction is
typically carried out in a continuous falling filmtubular reactor

mai nt ai ned at about 65C. The al kyl aryl compound is placed in the reactor
along with the sulfur trioxide diluted with air, sulfuric acid,

chl orosul fonic acid or sulfamc acid, thereby producing al kylaryl sulfonic
acid. Preferably, the al kylaryl conpound is sulfonated with sulfur trioxide
diluted with air. The charge nole ratio of sulfur trioxide to alkylate is
mai nt ai ned at about 0.8 to 1.1: 1. Neutralization of Al kylaromatic Sulfonic
Acid Neutralization of the alkylaryl sulfonic acid nmay be carried out in a
continuous or batch process by any method known to a person skilled in the
art to produce al kylaryl sulfonates. Typically, an al kylaryl sulfonic acid
is neutralized wwth a source of alkali or alkaline earth netal or anmoni a.
Preferably, the source is an alkali or alkaline earth netal; nore
preferably, the source is an alkaline earth nmetal hydroxi de, such as but
not limted to, calcium hydroxi de or magnesi um hydroxi de. O her enbodi nents
will be obvious to those skilled in the art. The foll ow ng exanples are
presented to illustrate specific enbodinents of this invention and are not
to be construed in any way as |limting the scope of the invention. EXAMPLES
Exanple 1 Al kylation of ortho-Xylene with C 2-30+NAO using a Single

Al kyl ati on Reactor The al kyl ated ortho-xyl enes of Exanple 1 were prepared
in a continuous al kylation pilot plant using hydrofluoric acid (HF) in
which two al kyl ation reactors (1.15 |itd8-vol ume each) were in series
followed by a 25 liter settler to separate the organic phase fromthe HF
phase. All equi pnent was mai ntai ned under a pressure of 5 bar and the
reactors and settler were jacketed to allow tenperature control. The

al kyl ation reactors were configured such that the ortho-xyl ene, nornal

al pha ol efins (NAO and



HF were only fed to the first reactor at a specified rate. Follow ng the
settler, the organic phase was renoved through a valve and allowed to
expand t ovatnwgsheni c pressure. The HF acid phase was se@pansted osrids
neutralized with caustic. The resulting organi c phase was then distilled
under vacuumto renove the excess ortho-xylene. The al kyl ati on feedstock
consi sted of ! Xyl ene and G 2-C30 + normal al pha olefins with
a nol ar (rgatiW%I I8 CLAl *n = 10.0. The olefin used to nake this feed
was a bl end of commercial G 2-C3 +cuts. The distribution of olefins in the
feed is shown in AgRicessHor fraParthg’h §nefetib afkgREFI Rk nd® SbhpRYhE onThe feed

m xture was stored under dry nitrogen during use. Because of the waxy
nature of the al pha olefin, the alkylation feed m xture was heated to 500C
to keep all the fin.i lyti.on. I [ der dry

ni trogen during Sgg. ?g%ﬁggﬁfﬁ%ﬁﬁ%?Pgééyg%%P?ﬁﬁgwﬁgﬁg?i%ﬁnﬁgHﬁ?}?bns for
Exanpl e 10 and t he ar ommiduat off kybatef otdfimsseadtedfromeséfimshavingafigrh @balit
Infrared Method to Determne Rel ative Percentage of %, 2, 3 Alkyl and 1, 2,
4- Akyl Aromatic Rind ® QAR SATPA ST Amihe presrcer ot Fitione acid sawst of

al kyl ated ortho-xyl e“%}&&&@%re%ﬁn@?xgﬁh&%rﬂﬁﬁbéﬁt*?é&sﬂ :ﬂ%h%@@e%ﬁ?m ronet er

(Thernmo nodel 4700) equipped with a bounce di anond attenuated refl ectance

cell. The absorbance ggsentum of the sanpl e between 600 and 1000 cm 1 was
di spl ayed and th eaks,.at .about 780 ,..and 880 cm 1 were integrated.
The rel ative perggﬁt aﬁglfg?aélggglfe%rﬁg%dtﬁg%%%@s cal cul ated and the percent 1,
2, 3 - abkyl aromefiC neQidlpmig the prRREESRB) ®ith R¥%olke of glkal b fkaliR3earth
percentage of the 780 cm 1 peak. Exanple 4 Carbon Nucl ear Magnetic
Resonance Method to Défealfirggmana.per cent Al kyl Attachnment Position to the
Aromatic Ring Quantitative 13C NVR spectra were obtained on a 300 Mz
Varian Gemni NVR (75 MHz carbon) using about 1.0 g of sanple dissolved in
about 3.0 ni2. of (Ths phbeeky arbrding @AZah3 1 whetdih tieabarcaofl alkehbaklRGlthd garth 10 nm
NMR tube. The transgi‘t&gir pul se sequence (delay (2.2 s), 90 pul se

acqui si tion (0.85¥W®ys °§‘Hﬁ-l oyed with the decoupler (WALTZ- 16) gated off
during ppe delay and on during acquisition. Cursory exam nation of the Tl '

s for the quaternary carbons at our CR(acac)3 |levels indicated they were
about 0.4-035 s. ThawsqcessrecomlingciatGlaim Hathasecimad fcahting theppodact d@nrsf our ti nes

he | Tl . hel | hi s .. ffici . al . i I di
avay botween pui S P RS et b Sy GoBidsaur Ry g © ' ©

above t herecomerdgthih- 10% range for quantitative experinents. Integration
of the 13C NWR spectrumwas carried out with no base-line correction. The
integrated peak intensity for the quarternary carbons (Q on the aromatic
ri ng carbong substi i L by |k | kyl t hane
(benzyl ?g) ?ar boﬁg{e%}k%c(%gsféqcﬁ@“fggﬁg lgﬁgll %ge%g}hgﬁtf%&%g{n%gor@ghcggﬁgﬁéchai n
al kyl group is ati{sddved fr@an uhsubati ot arematicngnaoeinds ebriosutsdbeed @abmatibe

per cent al kyl attachrrgqulqt osi.tion. For the different al kyl chain
attachnents, the“PGPP Sn% %‘lbéﬂmaé‘)%tﬂ%cwng?n ppm downfield from
TMB): 2-position (R = Methyl); Q= 145 .475 ppm M= 39.56 ppm 3-position
(R=Ethyl), Q= 143.502 ppm M= 47.50 ppm 4-position (R = n-Propyl), Q=
143. 86 ppm 5M = A proness acsordig toi(daimah avhiaieithibe af Rast age @aineatictdosnponad
Propyl)3 Q= 143..3861 cgéld:f 45, 69 ngl The NI}/R spect rum i% i nt gra ed and the
si gnal s Bet ween 195 G ITHOM BEHAenE, falusee. metarLyleng, naraxy P%troétg‘ X3ae

i ntegrated. For th@&middrds@hektdof. ppm region integral, the relative anmount of
R = Mthyl, R=Ehyl and R = n-Propyl were determ ned. For the 39-48 ppm
region integral, one obtains the relative anounts of R = Methyl, R = Ethyl,
R = n-Propyls, and 1 30l R0¥kingl8 AAGh! SWRLNPIES Rubahl Anarldoftlponfdieck to
see that the int egrgfs or “eaclt aromatic carbon Is the same. Sumthe
integrals for eacdtsebfctadfeonnetdx Neps plsi-aichec attlioatkglere dfempeuree theagé

attach gt fromboth the aromatic quarternary (Q and aliphatic nethine (M
integrats of the assigned peaks. For exanple, the anpunt of 2-attachnent
from the i ngegr atiheProebsstdeordin@B 01 Sindi6 Merenfth¥ at REAQNS atiid BepBlind he
integral for the 145.475 ppm signal divided by the total of the integrals
for the 145.475 pyfhvesnenst us the integral for the 143.502 ppm peak pl us
the integral for the 143.86 ppm peak. Thd%al i phatic methi ne carbons provide
the 2-, 3-, 4-, and >4- alkyl attachment while the aromatic quaternary
carbons provide only the 2-, 3-, and 4- al kyl attachnent val ues. The
attachnent val ues determ ned by the aliphatic nethine and the aromatic

guat ernary carbons agree reasonably well. Table |



HF Al kyl ati on of ortho-xylene with Cl14-30+ NAO Using a Single Al kylation
Reactor 10 * %Al kyl Chain Attachnment refers to the carbon nunber al ong the
al kyl chawo 20@/086eh the aromatic ring is attached. TablPeTAISBWSPET4HF es oOf
the Al kyl ortho-Xylene Sulfonic Acids and the FIT Results of the Al kyl

ort ho- Xyl ene Sodi um Sul f onat es 15Exanpl e 4 General Procedure for

Sul f onat icon @nd t i i kyl < Kk ul f onati on
of the aISkylgzyI e@%végéeﬁé%%?%{q (r?l]lagxéon e#%ﬁé%%ﬁlﬁcg‘ﬁ i%\ka%b s%%%po{ﬁﬁ}seactor
by contacting the mixtyexyliaee ofind, amditieanlidéardsomeaivdd slfinera mbitex¢iole. The
mol ar ratio of the alk Ix¥_l ene to sulfur trjoxide ranged fromwas about 1.
Det ai | ed val ues dracgedeleting apgptae of parkally braehed qlefineepr aumaxtugitherseined
around 65C. The sulfonic acid product was titrated potentionetrically with
a standardi zed cycl ohexyl am ne solution to determ ne the wei ght percent of
t he sul f oni ©O.aci d'iegsod¢dSOagcorhinlg tohElasm Bfwihrerain de rdixtii2 8Oo)efinmirt diep @aipl es.
Results .are shown in Tabl.e 4. 1’ resulting al kyl ortho-xylene sulfonic

aci ds V\éﬁe converatIEHmerOtfﬁE?arro Mespondi ng sodium salt by treatnment with
one equi val ent of aqueous NaOH (50 % aqueous NaOH sol ution). The salts were
eval uated by the Fresh Interfacial Tension (FIT) Method. This procedure was
as fol l ows: 1) A Bheprogess aqcording sl Gleiny ] vdferein e migityrp of kinsas ptelimodd aim

sul fonat e was pr i [.$t4 ter; 2) A stock solution of 3.0 wt%
co-sol vent (diet ﬁg’%@lﬁgog%@{oﬂ?yﬁb%ﬁ%? ‘ether) and stock 3.0 wt-% sodi um
chloride solution in distilled water were prepared; 3) The al kyl

ort ho- xyl_ene sodi Lhr;? stock sul fonate solution. and stock sol ution of

co- sol vant / siddi um RerresssaccREtiee 19 Elaur 40 pderimtheyaixise obinsapplefiat e salinity
(0.1, 0.2, 0.3, QothprifesolefhieriVed thrOudh WXL pofthPivhd8) FRRML, cONst ant
concentration of the sodium sul fonate and co-solvent. Al sanples contained
0.2 W % al kyl ortThopsehlveaxe sodi um sul fonate and 0. 067 w % co- sol vent

(weight ration 3/1 of sodium sul fonate: co-solvent). To neasure the
interfacial tension, the sodium sul fonate/co-sol vent sol utions were each

pl aced in the. caprHel pbdesohccardi@secCIRA 8 lwHRsin IRNGIXAIBLELICHAL toMBEkelY
approximately 2 ml of Mnas crude oil (pre-heated so to be well above its
Wax Appéfrance Tdryeabauisecarbanpioms tprabobalfi casbopettempeat ed t o 200F, spun in
the Tensioneter at two or three rotation speeds (300, 500 and soneti nes
8000 rpm,and their drop geonetries neasured over 1-3 hours. The FIT
measure at tlde diTHegreuess sqpentisg mClamen2whlcteyn theanixage efotefihs \sasriohker ved
bet ween t he diffefrenij, maaf renents. . Rot a,tqi:pon fspeed was adj usted in_some
cases to achi eve IR P?ar&%ﬁoﬁgﬁ@fﬁ?wl? elglinseradaining drogn ghout /4100 / wi dt h
of 4 or greater ag@d.altsned to expand to atnospheric pressure. Table 4
summari zes the FIT neasurenents of the al kyl ortho-xylene sodi um

sul fonaés. Wthout surfactant, FIT nmeasurenents for Mnas crude are on the

der of 10-20 dypes/ FIT & for the al kyl ho- xyl. di
QUL onat es_ df ¢ ny RS fesarTERHT R 34 i g Fehuld neQphis Ghuped S04 U™

surfactants are Gisligedathhh@ldims s abilerized SleARVENkAGinQiffoni bdu@0 &R i ity
reservoirs. Optimal salinity is the salinity where the interfacial tension

is | owest, which abputBBOgeghasatomy js 0.2 % Nadl . WHAT IS CLAIMED IS 1. A
process for preparing a synthetic al kylaryl sulfonate conprising (a)
reacting a first anmount of at |east one aronmatic conpound wth an anount of
a m xtuBé oflSol efiheprerkeaicedlidg wrilainel4 ndieteiryihagnikruperoBdiefits i§ dedveaabout 100
carbon atons, in the presence a strong .acj atal yst, wherein the

resul ting productTd® §qrgﬁglag{e?{n§gggn ) f‘z%i)oqﬁé?ﬁﬂrgl%’é‘?éé‘ﬁ’f“,al{ob‘) 14to

sul fonating the pLegUtcaffon(@dms.and (c) neutralizing the product of (b)

with a source of alkali or alkaline earth netal or ammonia. 2. The process
according to Claim1l wherein the source of alkali or alkaline earth netal

i s hydroxide, 3. {Jhe_process accordi ng,tg C.ajm 1 wherej.n sul f.onating the
pr oduct occﬁlr6 5 V\h@ﬁ p{(ﬁcgssp?cgarﬁr{g t8fafu§r)g 9iwg’efeéléh}e W ﬂ%’?ﬁaf H{ﬁﬁflf 156%i de
whi ch has been dinhistuggloflindar BitérnaldblefflReviIEEASDeas erididTEbrh 8lc@hai m 1
wherein the at | east one aromatic conmpound is selected from unsubstituted
aromatic corrpoun&%‘?tathﬁﬁ’rbsubsti tuted aromatic conpounds, and di substituted
aromati ¢ conpounds. 5. The process according to Caim4 wherein the at

| east one aronmatic conpound -20-




is selected frombenzene, toluene, neta- xylene, para-xylene, ortho-xylene,
and m xtures thereof. 6. The process according to Caimb5 wherein the at

| east onewanroenssw4conpound i s sel ected from net a- xyl en@CTasR@sNyT14ehe,

ort ho-xyl ene and m xtures thereof. 7. The process according to Caimé6
wherein the at | east one aromatic conpound is ortho-xylene.8. The process
accor di ng to daim1l wherein the mxture of olefins in step (a) is a

m xture of linear olefins, a mxture of linear isomerized olefins, a

m xture of nnancl‘mﬂ ppdaebd SordingioXClbine 1 ofhefiind theahikyurd bbslefindisalmiktus, or a
m xture thereof. The rocess according to Claim8 wherein the m xture of
olefins in step (°§Prqn§ HehHure of |inear olefins. 10. The process
according to Claim9 wherein the mxture of linear olefins is a m xture of
normal al pha olefins. 11. The process according to Caim 10 wherein the

m xt ure of llBnearThelpeddessaccomimg oedaind &7 whsredethe nedturdoOhrgiched ateifineg  of

petrol eym wax or Fi scher ch wax. T roces ccordi to Claim8
wher ei nlf{p he m xt &P@pgﬁeS&Oqu? g%ierfv[eg%ogrbgapr %gggrrgtbqpo B%s to about
100 carbon atonms. 13. The process according to Caim1l2 wherein the m xture
of olefins is derived fromlinear alpha olefins or isonerized olefins

cont ai ni ng flPom 5@9@(0@8&@09@@8:@@911111 48 viereimthe prhyelefingompound seithehg to
Claim 13 vvherelnt Gsn?an% 81b ntnS is derived fromlinear al pha

ol efins or |sorrerp°2'£ Freriohg 8’0 R ng from about 10 to about 80 carbon
atons. 15. The process according to Claim 14 wherein the m xture of ol efins
is derived fromlinear al pha olefins or an isonerized ol efins containing
from abddt 24 t o Taspcesvrcsadgniodtlain 19 vheremide pplyoledin copwered g to O ai m
9 wherein the m@BH@?éﬁ/ enel N€ar olefins is a mxture of linear internal

ol efins which ha erived fromolefin netathesis.17. The process
according to Claiml wherein the mxture of olefins is a mxture of
branched ol efins._ 18. The rocess CCO 0,Cl a 7 vvherel the m xture
of branched(i&i ef |Tﬁ’§p6%%sr? 3}3 ?@W@gﬁﬁb‘i&ﬁagya ‘in\Fé’H‘pPPB iSC or hi gher
nonool efins. 19. pEh@uiQress according to Caim 18 wherein the polyolefin
conmpound i s elther pol'ypropyl ene or pol ybutyl ene. 20. The process according
to C ai @19 wherein the pol yol efin conpound is pol ypropyl ene. 21. The
process accghdin r h i

pol ybut yl eng5 q”h‘?%rocegso%:gé:é@l%?o@@m “%d% Ml% S%hgﬁégg? t?]le?ﬂes ?tg%g acid

catalyst is sel eﬁo@dthferg@m;tdbmlgﬁ@y@f}g@lmdhmﬂmld)hy@mﬂmﬁhh@di c acid,
hydr of | uori ¢ aci d, hédrobrom c acid, sulfuric acid, perchloric acid,
trifiuoromet hane$MfToOsHmBicaeidgsulfurigseisk perrbiarie agid; ‘alﬂuarfanﬂh%eﬁ@ Q¥ d. 23.

The process accor, glldn S ﬁo‘i‘id’%&@ WAGHBEL Qeithe strong acid catalyst is
hydr of | uori c aC| gu r%’ne pr ocessf1 accorgflng to daim1l wherein the

resul ti 89 product conprises at |east about 75 weight percent of a 1, 2, 4,
tri-alkyl suggti tuted aromati c,. co und nt het i o et rol.eum sul f onat e

conmpound pr épar e Pregees %‘Fgr(gl 818} %1% Wgertegl %¥ 5t rgﬁxglam atalyst is

hydrofluoric acid.

24. The process according to Claim 1 wherein the resulting product comprises at
30 least about 75 weight percent of a 1, 2, 4, tri-alkylsubstituted aromatic
compound.
25. A synthetic petroleum sulfonate compound prepared by the process according
to Claim 1.
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