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Li poprotei ns are spherical macronol ecul ar conplexes of |ipid and protein.
The lipid 25 constituents of |ipoproteins are esterified and unesterified
(free) cholesterol, triglycerides, and phoSphoIipids Li popr ot ei ns
transport chol eswersamcand triglycerides fromsites of absorpti oP€T/USIT0293Hd
synthesis to sites of ‘utilization. Cholesteryl ester and triglycerides are
nonpol ar and : constitute the hydrophobic core of |ipoproteins in
varying proportions. The |ipoprotein surface . coat contains the polar
constituents - free cholesterol, phospholipids, and apolipoproteins - that
30 perm t t hese particles to be m scible in plasm.
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of cell nenbnveness: anDavid€lakToheBlygaref Julib € Medinh,OFenyRosen, hdBei Shan. bot h
exogenous and endogenous sources of cholesterol. The average Anerican
consunesJabout 450 ng of chol esterol - each day and produces an

addi tional 500 to 1,000 nmg in the |iyQrropy ti ssues. Anot her

source is the 500 to.l,OOO ng of bilrary cholesterol that is secreted into
t he intestiﬂ@ﬂdgﬂﬂmﬂnmmmnn 5 50 percent i's reabsorbed (enterohepatic

circul ation). tin Z endo ous choI est er ol
synthesis is 3- h&!ﬁgﬁ@ ﬂ’ﬁé‘? Pému" gand

Triglyceri dmw@wﬂ,%mmﬁlv&&% con5| Stl ng of a gI ycerol backbone
and, three fatty acids varying | ength and degrees of saturation, are

used forOst daskgroind adi pose tlssue and for energy. :

Li poproteins are Ias ed | rou ased ,u | nsy

el ectrophoretic sﬁtﬁfﬂs ahdk ea&ﬁg Pﬁ&ﬁﬁb‘ &J)(?‘EP% Sé%ﬁspcd@ 58#6 r?fé4‘§&P5\N
density |i peRréeas eiolsterolablumuldtidn e Arterial wallé whidh YerersiplRmues bk ihhiBi@ Blodd ﬂo{iﬁ
that are synthesized and secreted by hepatocytes. VLDL interacts
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15  are present in the blood. There is a direct correlation between LDL concentration and plague

formation in the arteries. LDL concentration is itself largely regulated by the supply of active
LDL cell surface receptors which bind LDL particles and translocate them from the blood into
the cell interior. Accordingly, the regulation of LDL receptor expression provides an important
therapeutic target.

20 Lipoprotein disorders have been previously called the hyperlipoproteinemias and defined
as elevation of a lipoprotein level above normal. The hyperlipoproteinemias result in elevations
of cholesterol, triglycerides or both and are clinically important because of their contribution to
atherosclerotic diseases and péncreatitis.

| Lipoproteins are spherical macromolecular complexes of lipid and protein. The lipid

25 constituents of lipoproteins are esterified and unesterified (free) cholesterol, triglycerides, and
phospholipids. Lipoproteins transport cholesterol and triglycerides from sites of absorption
and synthesis to sites of utilization. Cholesteryl ester and triglycerides are nonpolar.and
constitute the hydrophobic core of lipoproteins in varying proportions. The lipoprotein surface
coat contains the polar'constituems - free cholesterol, phospholipids, and apolipoproteins - that

30  permit these particles to be miscible in plasma.

Cholesterol is used for the synthesis of bile acids in the liver, the manufacture and repair



are taken up by hepatic LDL receptors and the other half remain in plasng,
becoming 15 internediate-density lipoprotein. IDL is enriched in

chol esteryl ester relative to triglyceride and is gradual ly converted .
by hepatic triwoaIeeérde |ipase to the smaller, denser, chol espeTks7/02926
ester-rich LDL. As IDL is converted to LDL, apolipoprotein E becones
det ached, and only one apol i poprotekZn remai ns, apo B-100.

LDL normally carries about 75 percent of the circulating chol esterol.
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Third, acgiiy | : ﬁﬁbe - Su ' } s, of
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of LDL fr providedaity acidd tatadipose and muscle tissue. About half of the catabolized VLDL particles

are taken up by hepatic LDL receptors and the other half remain in plasma, becoming

15  intermediate-density lipoproteiﬁ. IDL is enriched in cholesteryl ester relative to triglyceride and
is gradually converted by hepatic triglyceride lipase to the smaller, denser, cholesterol ester-rich
LDL. As IDL is converted to LDL, apolipoprotein E becomes detached, and only one
apolipoprotein remains, apo B-100. _

LDL normally carries about 75 percent of the circulating cholesterol. Cellular LDL

20 uptake is mediated by a glycoprotein receptor molecule that binds to apo B-100. Approximately
70 percent of LDL is cleared by receptor uptake, and the remainder is removed by a scavenger
cell pathway using nonreceptor mechanisms. The LDL receptors span the thickness of the cell’s
plasma membrane and are clustered in specialized regions where the cell membrane is indented to
form craters called coated pits. These pits invaginate to form coated vesicles, where LDL is

25 separated from the receptor and delivered to a lysosome so that digestive enzymes can expose
the cholesteryl ester and cleave the ester bond to form free cholesterol. The receptor is recycled
to the cell surface. '

As free cholesterol liberated from LDL accumulates within cells, there are three
important metabolic consequences. First, there is a decrease in the synthesis of HMG-CoA

30 reductase, the enzyme that controls the rate of de novo cholesterol synthesis by the cell. Second,
there is activation of the enzyme acyl cholesterol acyltransferase (ACAT), which esterifies free



Li poproteins play a central role in atherogenesis. This association with
the nost 5 comon cause of death in the devel oped world defines the
princi pal clinical inportance of the hyper | i popr ot ei nem as.
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atherosclerosis. Miultiple lines of evidence, including epidem ol ogical,

aut opsy, aninmal studies and clinical Yrials, have established that LDL
i s atherogenic and that the higher the LDL |evel, the reater the risk
of at her osctissiessersl intoccholesterill iesters the cetlisisiczagedfoim nchofesteral Third, acoemulation of
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precursors aét diCtriglyeerideingminareatiectipillagias, .rexultingtin ithe forroation of toxic fatty acids that
cause inflammation.

20 Abundant evidence indicates that treatment of hyperlipoproteinemia will diminish or
prevent atherosclerotic complications. In addition to a diet that maintains a normal body weight
and minimizes concentrations of lipids in plasma, therapeutic agents that lower plasma
concentrations of lipoproteins, either by diminishing the production of lipoproteins or by
enhancing the efficiency of their removal from plasma, are clinically important.

25 The most promising class of drugs currently available for the treatment of
hyperlipoproteinemia or. hypercholesterolemia acts by inhibiting HMG-CoA reductase, the
rate-limiting enzyme in endogenous cholesterol synthesis. Drugs of this class competitively
inhibit the activity of the enzyme. Eventually, this inhibition leads to a decrease in the
endogenous synthesis of cholesterol and by normal homeostatic mechanisms, plasma cholesterol

30 is taken up by LDL receptors to restore the intracellular cholesterol balance.

Through both the release of precursors of LDL and receptor-mediated LDL uptake from



WD 97/ 30677

PCT/ US97/ 02926 :

the serum liver cells play a critical role in nmaintaining serum
chol esterol howosvmsi7’s. |In both man and ani mal nodel s, rT/ISAYE2926
correlation appears to exist between liver LDL receptors and

LDL- associ ated serum chol esterol |evels. 4l n general, higher hepatocyte
receptor nunbers result ~in lower LDL-associated serum chol esterol
level's. Chid G5iR! Bler calsiaLA clitidaPrdie thAintaldity $efiin @Bolesterol FintdoSidsi8S In both
chol esteryl esters, converted into bile acids and released into the bile
duct, or eransgndianimal models, axinversecdouklation aprieans 4@ exist|betwesn liMerd. R yesepbrsandr ol

pool that s beli.eved to be. involved in end, .. roduct repressjon_of
ot the daamara g Pl B Ve, 1 echgtah piener bEHeeHEiredepitE SRmbES réui
chol est er n I6wer UDT-hs8odiatbd ¥éhvm cholesterol levels. CHdlediéro! feRatedintothepdiscytdslcan be
receptor gene is known to be repressed when cells have an 10 excess

suppl ySof staed ashelegieryl pytessgionyerted inte bile agida antl relegsed site the dile duct coromper into

sequence in t L recept or pr ter region n as the, sterol
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r epr essi Oiprodiet FeptbHoN6S Both e qenex b lisd LDILY rdcBMOP bhd heinésBin¥6lved in the
Gol dstein and Russell, U S. Patents 4,745,060 and 4, 935,363). The SRE can

be i nsert &holestersl syntheticpathavayt hat nornal |y do not respond to chol esterol,

conf erving st eol Eati R QUUEY DI CRESIS e N ok 1016 ABIIEH Gnd0fs n0Ean

4

exact nechanismo € repression rown an
Col dst1@i n ekeess sappiy bbHciptesterd]l)prdbabily in thedomy bfexyichslestéiol.i A DNAGeQRAcd i the
drugs capabl e of stimulating cells to synthesize LDL receptors (U.S.

Pat ent 4, 33 mesytor prompies region, kppm as the sterg]gesnonss dement (FRE) pppaaesiocofer | DL
receptors tﬁ?%&)e?olf%?%&ﬂ:? ':%Jrré‘sglyﬂ{ fﬂi@eieﬂ}\éﬁit ﬁﬁ}fsbﬁgﬁ Qﬁfeﬂ%i?#lgsiﬂégﬁ%at%dr Browh!'€

upr egul ation recept nthesis a eve rs t m se’ of
reset ti ng Gdidstdinand Rusell, UIS. Patent 4,745,060t and @l,935(363).| The SRExan be linserted ity
nore desirable, |level. Presently, however, there a no chol est eragl

| owering &FRRFhptormally:d Aot gssnogd ip gholesterah cpgrTng Arol fnd qERBioLEBFession of,
The 15 o Eﬁlﬁi&iciééﬁ@.mfh@bxlﬂsksﬁ%hhﬁﬁd@ﬁ {hedpriiort RRURIdErstdaa! BAGn hfld

inhibit directly or 1ndirect repression of the LDL receptor

gene, res@adldswejnibave disolosédomethbds For epiploying ¢t SREGn at $eecepfof dogs capable of
Ve ) e Wl DT S S BTGy v Bl
LDL- associdasifuBleSe e Sy €6 I D teckpt¥cduld be upregulated at the level of gene expression.
The upregulation of LDL receptor synthesis at this level offers the promise of resetting the level
20  of serum cholesterol at a lower, and clinically more desirable, level. Presently, however, there are
no cholesterol lowering drugs that are known to operate at the level of gene expression. The
present invention describes methods and compounds that act to inhibit directly or indirectly the
repression of the LDL receptor gene, resulting in induction of the LDL receptor on the surface
of liver cells, facilitating LDL uptake, bile acid synthesis and secretion to remove cholesterol
25 metabolites and hence the lowering of LDL-associated serum cholesterol levels.

Accordingly, it is one object of the present invention to provide compounds which
directly or indirectly upregulate LDL receptor syathesis at the level of gene expression and are
useful in the treatment of hypercholesterolemia or hyperlipoproteinemia.

| A further object of the present invention is to provide therapeutic compositions for
30 treating said conditions.

A further object of the invention is to provide therapeutic compositions for treating



Accordingly, it is one object of the present invention to provide compounds

whi ch directly or indirectly upregulate LDL receptor synthesis at the
| evel of gene expression and are useful in the treatnent of

hyper chol est er ol swo swrae77hyper | i popr ot ei nem a. A f urPCRESITUM2P2EC t
of the present invention is to provide therapeutic conpositions for 30
treating said conditions. A fudrther object of the invention is
to provide therapeutic conpositions for treatl ng

5 pancreat“ls panCI’ eatitis. Still

further objects are to provide nethods for upregulating LDL receptor
synthesis, for  Still further objects are to provide mettiods;fos apregulating kPb recspior synthesisefos

and for inhi O her
obj ect s, fea? %zﬁ%ﬁ'ﬁ?@gﬁ@eé@@ %ﬁlﬁ aBd %’5%@5‘“‘&% en(fmfm s‘f hose skilled in
the art from Other objects, features and ddvanthgds! villi beGorfie aspatet toothostekiltddain the art
Summary of the |nvention The invention

provides 5 rfeamigdollovingdescripigpandclanss relating to novel

pent af | uor obenzenesul f onam de derivatives and anal ogs and their use as
pharmacol ogi cal |y active agents. The conpositions
find particular use as phamacol SUMMARYOORTHE INVENTIONat ment of di sease
states, particularly hyperchol esterol em a and_ at heroscl er05| s, or as |lead
conpounds for thdhelnven ion provides methods and garppesiinng Friating 1R aeYel agent s.

Accor dingly, a)eﬁmg 6t35et@§r[%§lﬁfon%u&rh@n§ytﬁ§seﬁh ahélX&'}L& ﬁi&u%@éfs logically active

phar maceut i onposlI t onpri si
phar macdgt i cagenty. 'latmempedmmse‘kmpmﬂhr useds plmmmmdngfnil (genfsmﬁmluaathlen{m r]

disease states, particularly hypercholesterolemia and atherosclerosis, or as lead compounds for
the development of such agents.
In one embodiment, the invenil’ion provides for the pharmaceutical use of compounds of
the general formula I and for pharmaceutically acceptable compositions of compounds of
15 formulal:

20  or aphysiologically acceptable salt thereof, wherein:
Y is -8(0)- or -5(0),-;
Z is -NR1R2 or -OR3, where R1 and R2 are independently selected from

hydrogen,
substituted or unsubstituted (C1-C10)alkyl, This Sheet Has Been Replaced
25 sttt o bt (C1C10pko, TN

substituted or unsubstituted (C3-C6)alkenyl,
substituted or unsubstituted (C2-C6)heteroalkyl,
substituted or unsubstituted (C3-Cé6)heteroalkenyl,
substituted or unsubstituted (C3-C6)alkynyl,

30  substituted or unsubstituted (C3-C8)cycloalkyl,
substituted or unsubstituted (C5-C7)cycloalkenyl,



or a pharmaceutically acceptable salt thereof, wherein:

Yis -S(O- or -S(O2-; and Zis -NRLR2;
wherein Rl is selected from hydrogen, substituted or unsubstituted

(d -C10) al kyl , wobssoetut ed or unsubstituted (C3-C6)al kenyl , anpdraishmbieigit ed
or unsubstitut ed (C2-C6) heteroal kyl, and R2 is a

substituted or unsubstituted phenyl, whersein the phenyl substituents,
when present are selected fromthe group consisting of |ower alkyl,

hyd : ti |1 bstituted
yohos, | U PO ekt o7 ST HoS ot

w th one or ower d arylam no, optionally
substi t ut &ﬂb&tﬂhﬂeﬂmuy&ﬁbﬂ&tﬁmﬂ aqp,t lonally substituted phenoxy, and hal ogen
and said co phar macol ogi cal activity.

A second e?élggﬂl 8PTPH%‘i§t|‘t8‘§éﬁfyl?’ﬁﬂ7entlon provi des a nethod of treating or

preventi ngy, «C3- ptate characterized by

abnormal | y ET"J%“?evel s"%‘%‘“ o nsFti It pogrot ein particles or chol esterol

i n thesbl csutisutmbﬂohmmbkmdtedalwmm)@dlmlken}ﬂ,erl ng to a manmal i an subj ect
in need there her a eutlcally ef fective anount of

a conposi tsf‘b ‘E’G&Pé!‘?ﬁ“ﬁﬁ“ﬁteé GMn@%‘FS)FW
Sa substituted or unsubstituted aryl-(C1-8/4)diky],

substituted or unsubstituted aryl-(C1-C4)alkoxy,
substituted or unsubstituted aryl-(C1-C4)heteroalkyl,
10  substituted or unsubstituted aryl-(C3-C6)alkenyl,
substituted or unsubstituted aryloxy-(C1-C4)alkyl,
substituted or unsubstituted aryloxy-(C2-C4)heteroalkyl,
substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroaryloxy,
1S substituted or unsubstituted heteroaryl-(C1-C4)alkyl,
substituted or unsubstituted heteroaryl-(C1-C4)alkoxy,
substituted or unsubstituted heteroaryl-(C1-C4)heteroalkyl,
substituted or unsubstituted heteroaryl-(C3-C6)alkenyl,
substituted or unsubstituted heteroaryloxy-(C1-C4)alkyl, and
20  substituted or unsubstituted hgteroaryloxy-(CZ-C4)heteroalkyl,-
wherein R! and R2 may be connected by a linking group E to give a substituent of the formula
il

N—-R?

25  wherein E represents a bond, (C1-C4) alkylene, or (C1-C4) heteroalkylene, and the ring formed
by R), E, R2 and the nitrogen contains no more than 8 atoms, or preferably the R! and R? may
be covalently joined in a moiety that forms a S- or 6-membered heterocyclic ring with the
nitrogen atom of NRIR2;
and where R3 is a substituted or unsubstituted aryl or heteroaryl group.

30 Substituents for the alkyl, alkoxy, alkenyl, heteroalkyl, heteroalkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, and cycloalkadienyl radicals are selected



or a pharmaceutically acceptable salt thereof, wherein:

Yis -S(O- or -S(O2-; and Zis -NRLR2;
wherein RL is selected from hydrogen, substituted or unsubstituted

(C1-C10) al kyl, sWeHBPET¥ed or unsubstituted (C3-C6)al kenyl, andPSTHER7/0236 ed
or unsubstituted (C2- C6) het eroal kyl, and R2 is a
substituted or unsubstituted aryl. : Athird
aspect of the present invention provides a conpound having the formula I:

[err] independently from or a pharnaceutically acceptable
salt thereof, wherein: ' Yis -S(O- or -S(O 2-;
and -H Zis -NRLR2, wherein R2 is an optionally
substi t ut ed_%henyl group, and Rl is selected from

hydr ogen, substituted or unsubstituted (Cl-Cl0)al kyl, substituted or
unsubst i t ut (CCEICRl kenyl , and substituted or
unsubstigut gg (C2-C6) het eroal kyl, wherein the phenyl substituents, when
present, - are selected fromthe group consisting of |ower

al kyl, hydroym,. | ower al koxy, am no optionally

substituted with one or two | ower alkyls, optionally substituted aryl am no,
optional ly HR{CI1iCH0¥dkyl het eroaryl am no, optionally
substituted phenox% and hal ogen provided that:

in the caseNKgl-Ct0allylls ) 2- and RL is hydrogen or methyl, then R2 is

substituted enyl ; in the case that Y is
-S(0O 2- and i s phenyl substituted with 3-(1-hydroxyethyl), 3-

di met hyyk@m mcrctoaryhy! am no, 4-phenyl, 3-hydroxy, or _

3- hydr oxy- 4-di et hyl'am noet hyl , then either R1 is not

hydr ogen or-baleen Rl is hydrogen, one or nore of the r-emai ni ng val ences on
t he phenyl of R2 is substituted with a substituent

that is not E#{ﬁg}-(g:glg}plkylh _ | wherein said conpound
embodi ment, HLALny SAPBAC! T SN Dy ~bre it gslmmtes pf atn g st o
of the radical. general fornmula | and for pharmaceutically
accept aP; € co npogtlll}s{u?.\gx?ts Jr tﬁeoéyqugng hlet:eroaryl groups are selected independently from

-halo

-OH

-O-R’

-0-C(0)-R’

20 -NH,

-NHR’

-NR’R”

-SH

25 R

‘CO2‘R,
30 -CONH,



5b [err] or a physiologically acceptable salt

t hereof, wherein: Yis -S(O- or -S5O 2-;
Zis -NRLR2 or -OR3, where Rl and R2 are independently selected from
hydr ogen, WO 97/30677 substituted or unsubstituted (Cl-Cherajskysnze
substituted or unsubstituted (Cl-C10)al koxy, o : substituted
or unsubstituted (C3-C6)al kenyl, 8 substituted or
unsubstituted (C2-C6)heteroal kyl, substituted or
unsubsti t utefH-R3- C6) al kynyl , . substituted or unsubstituted
(C3-C8) cycl oal kyl, substituted or unsubstituted
( C5- C7) cyeCONRRRYY | |,

-0-C(O)-NH-R’

-0-C(0)-NR’R”

5 -NH-C(O)-R’

-NR”-C(O)-R’

-NH-C(0)-OR’

-NR”-C(O}-R’

-NH-C(NH,)=NH

10 -NR’-C(NH,)=NH
-NH-C(NH,)=NR’
-S(O)-R’
-$(0),-R’
-8(0),-NH-R’

15 -S(0),-NR'R”
-N,
-CH(Ph),
substituted or unsubstituted aryioxy
substituted or unsubstituted arylamino

20  substituted or unsubstituted heteroarylamino
substituted or unsubstituted heteroaryloxy
substituted or unsubstituted aryl-(C1-C4)alkoxy,
substituted or unsubstituted heteroaryl-(C1-C4)alkoxy,
perfluoro(C1-C4)alkoxy, and

25  perfluoro(C1-C4)alkyl,
in a number ranging from zero to the total number of open valences on the aromatic ring system;
and where R’ and R” are independently selected from :
substituted or unsubstituted (C1-C10)alkyl,
substituted or unsubstituted (C1-C10)heteroalkyl,

30 substituted or unsubstituted (C2-Cé6)alkenyl,
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substituted or unsubstituted (C5-C7)cycloal kadi enyl substituted or
unsubstituted am@9730677 substituted or unsubstituted aryl oxy, PCTIURYIN2926
substituted or unsubstituted aryl-(C3-C8) 5yc| oal kyl, 5 substituted or
unsubstituted aryl-(C5-C7)cycl oal kenyl, substituted or unsubstituted
aryl oxy- (C3-C8) cycl oal kyl, substituted or unsubstituted

aryl - ( C1- C/gubstityed or unsubstingtéd (G2:C6)hetsroalkenybst i t ut ed aryl - (C1- C4) al koxy,

substituted or unsubstituted |- (C1l- CA) het er oal kyl, 10 substituted or
unsubst i t ut BS Va-%@?‘é&tﬁﬁeﬂ%fﬁsaﬁqn%subst ituted or unsubstituted
aryl oxy- ( Cls‘%tﬁiehwr unsubstituted (S3-CB)EyEBalkY], UNSUDSTi t ut ed

aryl oxy- (C2- het er oal kyl , substituted or unsubstituted heteroaryl,
subst it ut edsubstituted wb snsubstitaigd KE3-E8Metepocyrlpalky substituted or

unsubstijuted heteroaryl-(Cl- I substituted or unsubstituted
het er oary!| -i‘%it-‘t@fﬁaﬂrEﬂé\bft&“%d%gs'%t%fl?%ggl’or unsubsti t ut ed

het er oar y| - §fpditharbli e ufaBatttsdl (C5-C6)cyclohilkidiényl,ed or unsubstitut ed

het er oaryl - ( C3- C6) al kenyl substituted or unsubstituted

het er oar y| osups§tQed©f nasubstituted atyl20  substituted or unsubstituted
het er oaryl oxy- ( C2- CA) het et oal Kyl ~y_ erein RL and R2 may be connected
by a |inki nﬁ}"@&%ﬁ"é%" é?t{}gcdgyyslégétqﬂ)ﬂleéﬂt of the fornula [err] 25
wher ei n E r gids@ardicr uasubomdted afyl(ClC4ilietarbaikyd, or (Cl- C4) bet er oal kyl ene,

and the ring forned
10  substituted or unsubstituted aryl-(C2-C6)alkenyl,

substituted or unsubstituted aryloxy-(C1-C4)alkyl,
substituted or unsubstituted aryloxy-(C1-C4)heteroalkyl,
substituted or unsubstinrted heteroaryl,
substituted or unsubstituted_ heteroaryl-(C1-C4)alkyl,
15  substituted or unsubstituted heteroaryl-(C1-C4)heteroalkyl,
substituted or unsubstituted heteroaryl-(C2-Cé6)alkenyl,
substituted or unsubstituted heteroaryloxy-(C1-C4)atkyl, and
substituted or unsubstituted heteroaryloxy-(C1-C4)heteroalkyl.
Two of the substituents on adjacent atoms of the aryl or heteroaryl ring may optionally
20 be replaced with a substituent of the formula -T-C(0)-(CH,),-U-, wherein T and U are
independently selected from N, O, and C, and n = 0-2. Alternatively, two of the substituent; on
adjacent atoms of the aryl or heteroaryl ring may optionally be replaced with a substituent of the
formula -A-(CH2)p-B-, wherein A and B are independently selected from C, O, N, S, SO, SO,,
and SO,NR’, and p = 1-3. One of the single bonds of the new ring so formed may optionally be
25  replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of the
aryl or heteroaryl ring may optionally be replaced with a substituent of the formula -(CHz)q-X-
(CH,),~, where q and r are independently 1-3, and X is selected from O, N, S, SO, SO, and
SO,NR’. The substituent R’ in SO,NR” is selected from hydrogen or (C1-C6)alkyl.
In another embodiment, the invention provides novel m#thods for the use of

30 pharmaceutical compositions containing compounds of the foregoing description of the general

formula I. The invention provides novel methods for treating pathology such as



by Rl, E, R2 and the nitrogen contains no nore than 8 atons, or preferably
the RL and R2 may be covalently joined in a noiety that forns a 5- or
6- menbered heterocyclic ring with the - nitrogen atom of NRLRZ2; and
where R3 is a wsviostrt ed or unsubstituted aryl or heteroaryl pgrassroidis
Substituents for the al kyl, al koxy, alkenyl, heteroal kyl, heter.oal kenyl,

al kynyl , - cycl oal kyl, heterocycl oal k@, cycloal kenyl, and

cycl oal kadi enyl radicals are sel ected WO 97/ 30677

PCT/ US97/ holesterolemia, atherosclerosxs creatitis, and hyperlipoproteinemia, includif

i ndependenty from oy O(CpeC1%)paI ky 5 =0 & N

- NH- ( C1- Cldymanigteting to a paumgt(am:ffcﬂw; firioplarion of one or mere afthe subjecGon@osifiahk y |
-hal o -Si [Ix(n otl?e%‘%}n%ogi}éwln, the invention provides chemically-stable, pharmacologically
active compounds of general formula I:

10  or a pharmaceutically acceptable salt thereof, wherein:
Y is -8(0)- or -8(0,)-; and
Z is NRIR2, wherein R2 is an optionally substituted aryl or heteroary} group, and R! is selected
from:
hydrogen,

15  substituted or unsubstituted (C1-C10)alkyl,
substituted or unsubstituted (C1-C10)alkoxy,
substituted or unsubstituted (C3-C6)alkenyl,
substituted or unsubstituted (C2-C6)heteroalkyl,
substituted or unsubstituted (C3-C6)heteroalkenyl,

20  substituted or unsubstituted (C3-C6)alkynyl,
substituted or unsubstituted (C3-C8)cycloalkyl,
substituted or unsubstituted (C5-C7)cycloalkenyl,
substituted or unsubstituted (C5-C7)cycloalkadienyl,
substituted or unsubstituted aryl,

25  substituted or unsubstituted aryloxy,
substituted or unsubstituted aryl-(C3-C8)cycloalkyl,
substituted or unsubstituted aryl-(C5-C7)cycloalkenyl,
substituted or unsubstituted aryloxy-(C3-C8)cycloalkyl,
substituted or unsubstituted aryl-(C1-C4)alkyl,

30  substituted or unsubstituted aryl-(C1-C4)aikoxy,
substituted or unsubstituted aryl-(C1-C4)heteroalkyl,



in a nunber ranging fromzero to (2N+1), where N is the total nunber of

carbon atons in such radi cal . 15 Substituents for the aryl
and heteroaryl groups are sel ected i ndependently from -hal o -
-0 C(O-R 20 WaH230677 - NHR -NR R - SH - SR PEHUSY0292
-CN - NO2 -CO2H -C2-R 30 -CONH2

97/ 30677 1 -
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10

15

20

25

30

substituted or unsubstituted aryl-(C3-C6)alkenyl,
substituted or unsubstituted aryloxy-(C1-C4)alkyl,
substituted or unsubstituted aryloxy-(C2-C4)heteroalkyl,
substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroaryloxy,
substituted or unsubstituted heteroaryl-(C1-C4)alkyl,
substituted or unsubstituted heteroaryl-(C1-C4)alkoxy,
substituted or unsubstituted heteroaryl-(C1-C4)heteroalkyl,
substituted or unsubstituted heteroaryl-(C3-C6)alkenyl,
substituted or unsubstituted heteroaryloxy-(C1-C4)alkyl, and
substituted or unsubstituted heteroaryloxy-(CZ-C4)hetéroalkyl,
wherein R! and R2 may be connected by a linking group E to give a substituent of the formula
il
N—F’l2 |
wherein E represents a bond, (C1-C4) alkylene, or (C1-C4) heteroalkylene, and the ring formed
by R, E, R2 and the nitrogen contains no more than 8 atoms, or preferably the R! and R? may
be covalently joined in a moiety that forms a 5- or 6-membered heterocyclic ring with the
nitrogen atom of NRIRZ;
provided that:
in the case that Y is -S(0,)-, and R! is hydrogen or methyl, then R? is substituted phenyl
or heteroaryl group;
in the case that Y is -8(0,)- and R? is a ring system chosen from 1-naphthyl, 5-quinoly),
or 4-pyridyl, then either R1 is not hydrogen or R2 is substituted by at least one substituent that
is not hydrogen;
in the case that Y is -S(0,)-, R? is phenyl, and R! is a propylene unit attaching the
nitrogen of -NR!R2- to the 2- position of the phenyl ring in relation to the sulfonamido group to
form a 1,2,3,4-tetrahydroquinoline system, one or more of the remaining valences on the bicyclic
system so formed is substituted with at least one substituent that is not hydrogen;
in the case that Y is -S(0,)- and R? is phenyl substituted with 3-(1-hydroxyethyl),
3-dimethylamino, 4-dimethylamino, 4-phenyl, 3-hydroxy, 3-hydroxy-4-diethylaminomethyl,

)



- CONH- R - CONR R -0 C(O-NH+R -0 C(O-NRR 5

-NHC(O-R -NR'-C(O-R -NHC (O-CR -NR'-C(O-R

-NH C(NH2) =NH 10 -NR - C( NH2) =NH - NH C( NH2) =NR - -S(O-R
-S(0 2-R woBpG72- \HR 15 -S(O2-NRR' N3 PCT/Cki(700923
substituted or unsubstituted aryl oxy substituted or unsubstituted

arylam no 20 substituted or unsubstituiZed heteroaryl ani no
substituted or unsubstituted heteroaryl oxy

3,4-methylenedioxy, 3,4-ethylenedioxy, 2-(1-pyrrolyl), or 2-methoxy-4-(1-morpholino), then
either R! is not hydrogen or when R! is hydrogen, one or more of the remaining valences on the
phenyl ring of R2 is substituted with a substituent that is not hydrogen;

in the case that Y is -S(0,)- and R? is 2-methylbenzothiazol-5-yl,

5  6-hydroxy-4-methyl-pyrimidin-2-yl, 3-carbomethoxypyrazin-2-yl,
5-carbomethoxypyrazin-2-yl, 4-carboethoxy-1-phenylpyrazol-5-yl, 3-methylpyrazol-5-yl,
4-chioro-2-methylthiopyrimidin-6-yl1, 2-trifluoromethyl-1,3,4-thiadiazol-5-yl, 5,6,7,8-
tetrahydro-2-naphthyl, 4-methylthiazol-2-yl, 6,7-dihydroindan-5-yl, 7-chloro-5-methyl-1,8-
naphthyridin-2-yl, 5,7-dimethyl-1,8-naphthyridin-2-yl, or 3-cyanopyrazol-4-yl, R1 is a group

10  other than hydrogen.

DETAILED DESCRIPTION OF THE INVENTION

The term “alkyl” by itself or as part of another substituent means, unless otherwise

stated, a straight or branched chain hydrocarbon radical, including di- and multi-radicals, having

15  the number of carbon atoms designated (i.e. C1-C10 means one to ten carbons) and includes
straight or branched chain groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
isobutyl, sec-buty], homologs and isomers of n-pentyl, n-hexyl, 2-methylpentyl,
1,5-dimethylhexyl, 1-methyl-4-isopropylhexyl and the like. The term “alkylene” by itself or as
part of another substituent means a divalent radical derived from an alkane, as exemplified by

20 -CH,CH,CH,CH,-. A “lower alkyl” is a shorter chain alkyl, generally having six or fewer
carbon atoms.

The term “heteroalkyl” by itself or in combination with another term means, unless
otherwise stated, a stable straight or branched chain radical consisting of the stated number of
carbon atoms and one or two heteroatoms selected from the Qroup consisting of O, N, and S, and

25  wherein the nitrogen and sulfur atoms may optionally be oxidized and the nitrogen heteroatom
may optionally be quaternized. The heteroatom(s) may be placed at any position of the
heteroalkyl group, including between the rest of the heteroalkyl group and the fragment to which
it is attached, as well as attached to the most distal carbon atom in the heteroalkyl group.
Examples include -O-CH,-CH,-CH,, -CH,-CH,-0-CH,, -CH,-CH,-CH,-OH,

30 -CH,-CH,-NH-CH,, -CH,-CH,-N(CH,)-CH,, -CH,-§-CH,-CHj, -CH,-CH,-8(0)-CH,,
-0-CH,-CH,-CH,-NH-CHj, and -CH,-CH,-5(0),-CH;. Up to two heteroatoms may be



substituted or unsubstituted aryl-(Cl-C4)al koxy, substituted or
unsubstituted heteroaryl-(Cl-C4) al koxy, perfl uoro(Cl-C4)al koxy, and 25
per fl uoro(Cl-C4) al kyl in a nunber ranging fromzero to the total
nunber of open Web e7mE® on the aromatic ri ng system and \R¢EYESIO292nd
R' are independently selected from substituted or unsubstituted
(C1-C10) al kyl, substituted or unsubstlBtuted (Cl-Cl0)heteroal kyl, 30
substituted or unsubstituted (C2-C6)al kenyl, VO 97/ 30677
PCT/ US97/ 02 8atfdecutive, such as, for example, -CHz-NH-OCH The term “heteroalkylene” by itseff or as
substituted or unsubstituted (C2-C6)heteroal kenyl substituted or
unsubst i t ut patt ¢fahotsy aibsment means a divalersradical detivied fromchetesealleylias gxemplified by

(G Bt T REE AL UL
(G5 G8) oyl oal katetryps “cveibiigfab By SRS birRlyes g n bioation wit

subst it u§ edofier ieRfs) sTeHlt alesdoterwised sn%}i,adykud versions of Sallkgl’iahd tleteroalkyl”,
unsubstituted aryl -( - l)het er oal kgla substituted qr liUbSt it
C.

aryl - ( C2- CoYespéetinely, Examp es ofpycloaliyEinclyde m&m&tﬂp expichgxyl, cycloheptyl, the ke,
Z{ z: giz E gi B%%xﬁlgg é} hetﬁrﬁgyclowfﬁml:ﬂ:ﬁé ?%1&51dﬂ19]s Elﬁﬁehhiﬂy? g-plpendmyl 4-morpholinyl,
3-morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothiené—yl, 1-piperazinyl, 2-piperazinyl, and the like.

10 The term “alkenyl” employed alone or in combination with other terms, means, unless
otherwise stated, a stable straight chain or branched monounsaturated or diunsaturated
hydrocarbon group having the stated number of carbon atoms. Examples include viny],
propenyl (allyl), crotyl, isopentenyl, butadienyl, 1,3-pentadienyl, 1,4-pentadienyl, and the
higher homologs and isomers. A divalent radical derived from an alkene is exemplified by

15 -CH=CH-CH,-.

The term “heteroalkenyl” by itself or in combination with another term means, unless
otherwise stated, a stable straight or branched chain monounsaturated or diunsaturated
hydrocarbon radical consisting of the stated number of carbon atoms and one or two heteroatoms
selected from the group consisting of O, N, and S, and wherein the nitrogen and sulfur atoms

20  may optionally be oxidized and the nitrogen heteroatom may optionally be quarternized. Up to
two hetero atoms may be placed consecutively. Examples include -CH=CH-O-CH,-,
-CH=CH-CH,-0-, -CH,-CH=N-OCH,-, -CH=CH-N(CH,)-CH,-, and -CH,-CH=CH-CH,-
SH. |

The term *“alkynyl” employed alone or in combination with other terms, means, unless

25  otherwise stated, a stable straight chain or branched hydrocarbon group having the stated number
of carbon atoms, and containing one or two carbon-carbon triple bonds, such as ethynyl, 1- and
3-propynyl, 4-but-1-ynyl, and the higher homologs and isomers.

The term “alkoxy” employed alone or in combination with other terms, means, unless
otherwise stated, an alkyl group, as defined above, connected to the rest of the molecule via an

30  oxygen atom, such as, for example, methoxy, ethoxy, 1-propoxy, 2-propoxy, isopropoxy, and
the higher homologs and isomers.



substituted or unsubstituted heteroaryl, substituted or unsubstituted
het eroaryl - (Cl-C4)al kyl, 15 substituted or unsubstituted

het er oaryl - (Cl- C4) het er oal kyl , substituted or unsubstituted

het er oar yl - ( C2owigmhabddseny! , © substituted or unsubstitut edpcruser02926
het er oar yl oxy- (Cl1- 4) al kyl , and substituted or unsubstituted

het er oar yl oxy- ( C1- C4) het er oal kyl . 14 Two of the substituents on

adj acent atons of the aryl or heteroaryl ring may optionally 20 be

repl aced with fheithad “HatPrr “Riloded® by RlefisbRes ok atphrt of dridkhePsdbstimiiFieahn T and
U are I ndependently selected"fromN, O and C, and n = 0-2.
Al t er nat i valess otherwise tatel,ca fudsine, chlogine,sbromine, or iodineditameent at ons of the aryl

het | xJ ti | be r.epl . Wit bsti.t t of th
Cormil a A Db et HaPocnmiRied dons os i Puitiio it ofher IRBL MR uftie,n & o
N, S, SO, othéRwise stated, a Eﬁbl?@ﬁﬂthyl,ﬁ?‘i—r%pﬁth Sﬁoulg‘ﬂle%m&rﬁﬁ ndinber & bonds of

the new ring so formed nay optionally be _replaced with a doubl e bond.
Al t er rfat | substjtuentsialloved dnceaghyonst ofithese ring systemsjisfive sevgn.cand seveni iaspectively. ary|

or heterogryl. ri na tionally be.replaced wi.th a,.substituent of the
formul a -%&%&Hﬁg _%rese¥ec9egf1(o : ,“p\ﬂﬁ@?%p'%ﬁﬁﬁ@%{uﬁ?%l'f‘ﬁ‘gib;%ﬁ'dent ly 1-3, and
X is sel ected THO@ hélerofryl”Hy itseffdr apart of anotherSuBStuent MetnsS uMess dthediwise R
in S2NR is selected from hydrogen or (Cl-C6)al kyl . I'n

anot her estiod;anmamsubstitvted; onsubstitused, prable) meno- aubicycligheterpgyclicgromatis ringe of 30

Goacr 1 pt1 el wERECRRN AR U ol ot FRURER pRlrohBs iR I 29,01 c

met hops f group eistiRg oPN] OPAMAR, afid/@Herd the nitrogen and sulfur heteroatoms may optionally

be oxidized, and the nitrogen atom may optionally be quaternized. The heterocyclic system may
be attached, unless otherwise stated at any heteroatom or carbon atom which affords a stable
structure. The heterocyclic system may be substituted or unsubstituted with one to four
substituents independently selected from the list of acceptable aromatic substituents listed

15 above. Examples of such heterocycles include 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-
imidazolyl, 4-imidazoly], pyrazinyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-
isoxazolyl, S-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl,
2-benzimidazolyl, 5-indolyl, 1-isoquinolinyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-

20  quinolinyl, and 6-quinoliny. '

Pharmaceutically acceptable salts of the compounds of Formula I include salts of these
compounds with relatively nontoxic acids or bases, depending on the particular substituents
found on specific compounds of Formula 1. When compounds of Formula I contain relatively
acidic functionalities, base addition salts can be obtained by contacting the neutral form of

25 compound I with a sufficient amount of the desired base, either neat or in a suitable inert solvent.
Examples of pharmaceutically acceptable base addition salts include sodium, potassium, calcium,
ammonium, organic amino, or magnesium salt, or a similar salt. When compounds of Formula I
contain relatively basic functionalities, acid addition salts can be obtained by contacting the
neutral form of compound I with a sufficient amount of the desired acid, either neat orina

30  suitable inert solvent. Examples of pharmaceutically acceptable acid addition salts include those
derived from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
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hyper chol est erol em a, atherosclerosis, pancreatitis, and
hyper | i popr ot ei Ne®#39677nc| udi ng admi nistering to a pati en®CEfySI7/02926

effective fornul ation of one or nore of the subject conpositions.
I n anot her enbodi nent, the invention provﬁ des chem cal | y-stabl e,
phar macol ogi cal |y active conmpounds of general formula I: [err] 5

10  or a mhenchydregericarkbiiy, phosphpricishanobydrogenphospheric, dii¥drwpenphosphoris; | s

-S(O- or -§02)-; d Z i.s NRLR? erein R2 i t] | |

subst it ut ecf"‘&\‘?‘%’ nmngﬂp@g%gegﬂ*l@xpc,dy Sﬂ?)qum’é’ﬁ Eﬂ%fﬁ? ussagfdégﬁ%%@ IRE, ds&r%ﬁnals}(he salts
hydrogen, erivedsfiti tdldtive R hoftoxid Bigdiis ktilis/lilechcétie] prlopionie) isdbutyric, oxali6,ihiéic,t ut ed
or unsubstituted (Cl-C10)al koxy, _substituted or unsubstituted .

( C3- C6) al k analdnic, benzoic; gussinic; siberic, Sumaeries mendelic, phhali¢, benzepsyutiprie. patolyjsulfonic,

Cnsubst Pt e e apgont aid B L TARFingiB are Sk or S i bt o8
(C3- C8) yc! aadiliatt and the likes atitFsaitd afloBghnidacids likebgludohistor galadtinofié heiisdnaiahddiy(see,
substituted or unsubstituted (C5-C7)cycl oal kadi enyl,
for example, Berge, S.M., et al, “Pharmaceutical Salts™, Journal of Pharmaceutical Science, Vol.
66, pages 1-19 (1977)). Certain specific compounds of Formula I contain both basic and acidic
functionalities that allow the compounds to be converted into either base or acid addition salts.
10 The free base form may be regenerated by contacting the salt with a base or acid and
isolating the parent compound in the conventional manner. The parent form of the compound
differs from the various salt forms in certain physical properties, such as solubility in polar
solvents, but otherwise the salts are equivalent to the parent form of the compound for the
purposes of the present invention. |
15 Certain compounds of the present invention can exist in unsqlvated forms as well as
solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
unsolvated forms and are intended to be encompassed within the scope of the present invention.

Certain compounds of the present invention possess asymmetric carbon atoms (optical

centers); the racemates, diastereomers, and individual isomers are all intended to be encompassed
20  within the scope of the present invention.

The compounds of the present invention may also contain unnatural proportions of
atomic isotopes at one or more of the atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radioactive isotopes, such as for example tritium (°H) or
carbon-14 (14C). All isotopic variations of the compounds of the present invention, whether

25  radioactive or not, are intended to be encompassed within the scope of the present invention.

In various preferred embodiments of the pharmaceutical compositions of compounds of
formula I, Y is S(O,) and Z is NR'R?, wherein R! is hydrogen or methyl, and R? is a substituted
phenyl, preferably mono-, di-, or trisubstituted as follows. In one group of preferred
compounds, Y is S(0,) and Z is NR'RZ, wherein R! is hydrogen or methyl, and R? is a phenyl

30 pgroup, preferably substituted in the para position by one of the following groups: hydroxy,
amino, (C1-C10)alkoxy, (C1-C10)alkyl, (C1-C10)alkylamino, and [di(C1-C10)alkyljamino, with



substituted or unsubstituted aryl, 25 substituted or unsubstituted

aryl oxy, substituted or unsubstituted aryl-(C3-C8)cycl oal kyl,
substituted or unsubstituted aryl-(C5-C7)cycl oal kenyl , substituted or
unsubsti tut ed awgymseyr?( C3- C8) cycl oal kyl substituted or ®oTwssvazest ed
aryl - (Cl-4)al kyl, 30 substituted or unsubstituted aryl-(Cl-C4)al koxy,
substituted or unsubstituted aryl-(Cl-C4)éhet eroal kyl, . WO
97/ 30677 '

PCT/ US97/ @898 four additional substituents in ndcnélg chosen from hydrogen, halogen, 11
substituted or unsubstituted aryl -(C3-Co)al kenyl substituted or

unsubst i t (€&C1Nalkaxyy (Q1eG10alkpl, and [di(C1-C10alkydlaming: Adsoprefgmed ays compeunds of
aryl oxy- ( €2- eferqal kyl , .. .. substitute r substituted heteroaryl, 5
substi t ut g%"ﬁgﬂwiﬁfﬁgﬁ?%Pg&nﬂﬁgérr%ﬁa}?%”ﬁ?ilgmﬁgubst ituted or
unsubstituted Inpisfa@@ ekampled ofphafhiicéhtical compositiefs ridlcbfioids o the Rebjedtut ed
het er oaryl - (Cl1- C4) al koxy, substituted or unsubstituted

het er or y iphir@lcarticalaneshesds lincjude: substituted or unsubstituted

het er oar yl,-{ C3- al. kenyl subst, t.ut ed. nsubstitut ed
heteroarylsbé}?‘-’r(’%g"é?fﬁ’(‘ﬁﬂe? 0 °ﬂ‘myfs§l§8?gp%?‘gec¥%br unsubsti tuted

het er oar y 4imekiilarkifibliepeiaablcphenylsulfinadidberizendyl and R2 may be connect ed

by a linking group E to 2gi ve a substituent of the fornula [err]
4-Methyl-6-methoxy-2-pentafluorophenylsulfonamidopyrimidine;

4,6-Dimethoxy-2-pentafluorophenylsulfonamidopyrimidine;

10 2-Pentaﬂuofophenylsulfonanﬁdoﬁﬁophene;
3-Pentafluorophenylsulfonamidothiophene;
3-Pentafluorophenylsulfonamidopyridine;
4-Pentafluorophenyisulfonamidopyridine;
4-(N,N,-Dimethylamino)-1-(N-ethylpentafluorophenylsulfonamido}-benzene;

15  4-tert-Butoxy-1-pentafluorophenylsulfonamidobenzene;
3-tert-Butoxy-1-pentafluorophenylsulfonamidobenzene;
2-tert-Butoxy- 1-pentafluorophenylsulfonamidobenzene;
4-Isopropoxy-1-pentafluorophenylsulfonamidobenzene;
3-Isopropoxy-1-pentafluorophenylsulfonamidobenzene;

20  2-Isopropoxy-1-pentafluorophenylisulfonamidobenzene;
2-Methoxy-l,3-diﬂuoro-5-pentﬁﬂuorophenylsulfonanﬁdobenzene;
4-Cyclopropoxy-1-pentafluorophenyisulfonamidobenzene;
3-Fluoro-4-cyclopropoxy-1-1pentafiuorophenylsulfonamidobenzene;
3-Hydroxy-4-cyclopropoxy-1-pentafluorophenyisulfonamidobenzene;

25  1-Hydroxy-2,3-methylenedioxy-5-pentafluorophenylsulfonamidobenzene;
1-Hydroxy-2,3-ethylenedioxy-5-pentafluorophenylsulfonamidobenzene;
1-Hydroxy-2,3-carbodioxy-5-pentafluorophenylsulfonamidobenzene;
1,3-Dihydroxy-2-ethoxy-5-pentafluorophenylsulfonamidobenzene;
1-Pentafluorophenylsulfonylindole;

30  )-Pentafluorophenylsulfonyl(2,3-dihydro)indole;
1-Pentafluorophenylsulfonyl(1,2-dihydro)quinoline;



15 wherein E represents a bond, (Cl-C4) al kylene, or (Cl-C4)
het er oal kyl ene, and the ring forned by Rl, E, R2 and the nitrogen
contains no nore than 8 atons, or preferably the RL and R2 may

coval ently | oi nawopmsoe7Moi ety that forms a 5- or 6-menbered het"éﬁ"ﬂ@?’(!‘?’%‘

ring wth the ni trogen atom of NRLR2; 20 provi ded that:

in the case that Yis -S(2)-, and Rl is k¥drogen or nmethyl, then R2 is
substituted phenyl or heteroaryl group; in the case that
Y is -S(Q2) 1.pepdfifrobiendlstlf 1§2$4’.{&3§§5@@)th6&{&1 naphthyl, 5-quinolyl,

or 4-pyridyl, then e?t gr Rd}gl(s not rogen or R2 is substltut ed by at

| east one sasslmﬂnmnt—pmqhmmheny!sulfmam in the case

that Y is - IS P .ene unit attaching the
ni trogen of iﬁol(@l‘ﬁ?’?% ]%%&é%ow E&‘F’?ﬁﬂd&ﬁ%ﬁ% ring in relation to the
sul f onam dozma-j.ﬁkmaﬂuomiyﬁé@lsalfdnﬁl&!ﬁﬁﬂ%{ ahydroqw nol i ne syst em one or
nore of the remaining val ences on the bicyglic }ag&m 3%&”9(1 I S
substit & dZWHWWIMMﬁr@'%ﬂb@PHH?@H' Dpentaflugrqphen 0]3¢nzene;

gn(ahﬁygfgiyipﬁ lth%l)eég%é') &"?‘Qﬂ‘h% %lm@x'hlﬁu%i%%éélrﬁ ﬁg W|4t Bhenyl
3- hydr oxy, &ﬂ}yﬂngwdfmgwiﬂaﬂbﬁym-rpeﬁﬁﬂimtbphenylsulfonamxdobenzene, VO 97/ 30677
PCT/ US97/ 02926
2-Bromo-4-methoxy-5-hydroxy-1-pentafluorophenylsulfonamidobenzene;
1-Bromo-4-fluoro-5-methoxy-2-pentafluorophenylsulfonamidobenzene;

10  3-Chioro-1-pentaflucrophenylisulfonamidobenzene;
4-Chloro-1-pentafluorophenyisulfonamidobenzene;
3-Nitro-1-pentafluorophenylisulfonamidobenzene;
4-Methoxy- 1 -pentafluorophenylsulfonamido-3-(trifluoromethyl)benzene;
4-Methoxy-1-[N-(2-propenyl)pentafluorophenylsulfonamido]benzene;

15  1-(N-(3-Butenyl)pentafluorophenylsulfonamido)-4-methoxybenzene;
4-Methoxy-l.-(N-(4—pentenyl)pentaﬂuorophenylsulfonamido)benzcne;
1-[N-(2,3-Dihydroxypropyl)pentafluorophenyisulfonamido}-4-methoxy-benzene;
1-(N-(3,4-Dihydroxybutyl)pentafluorophenylisulfonamido)-4-methoxybenzene;
1-(N-(4,5-Dihydroxypentyl)pentafluorophenylsulfonamido)-4-methoxybenzene;

20  1-(N-(4-hydroxybutyl)pentafluorophenylsulfonamido)-4-methoxybenzene;
4-Methoxy-1-(N-(5-hydroxypentyl)pentafluorophenylsulfonamido)-benzene;
3-Amino-4-methoxy-1-pentafluorophenylsuifonamidobenzene;
4-Butoxy-1-pentafluorophenylsulfonamidobenzene;
1-Pentafluorophenylsulfonamido-4-phenoxybenzene;

25  6-Pentafluorophenylsulfonamidoquinoline;
2,3-Dihydro-5-pentafluorophenyisulfonamidoindole;
5-Pentafluorophenylsulfonamidobenzo[ajthiophene;
5-Pentafluorophenylsulfonamidobenzo[a}furan;
3-Hydroxy-4-(1-propenyl)-1-pentafluorophenylsulfonamidobenzene;

30 4-Benzyloxy-1-pentafluorophenylsuifonamidobenzene;
4-Methylmercapto-1-pentafluorophenylsulfonamidobenzene;



12 3, 4- net hyl enedi oxy, 3, 4-et hyl enedi oxy, 2-(1l-pyrrolyl), or

2- met hoxy-4- (1- nor pholi no), then either RL is not hydrogen or when Rl
i s hydrogen, one or nore of the remaining val ences on the phenyl ring
of R2 is substwbetsggryv t h- a substituent that is not hydrogen;pcTnusere2ozs

in the case that Y is -S(02)- and R2 is 2-nethyl benzot hi azol - 5-yl, 5

6- hydr oxy- 4- net hyl - pyri m-di n-2-yl, 3-carf8onet hoxypyrazi n-2-yl,

5- car bonet hoxypyr azi n-2-yl, 4-carboet hoxy-1- phenyl pyrazol - 5-yl,

3- et hyl pﬁtﬁéﬂbxf-ﬂﬂemaﬂuom hehy SOIfSHaBidobeRsey: t hi opyri mi di n-6- y|
2-trifluoronethy ﬁladlazol 5-yl, 5,6,7,8-

t et rahydrd—zRHyianhﬂMhtaﬂﬂormmehlemlfnnamuiob@zym, 6 7-di hydr0| ndan- 5-yl ,

7-chl or o- t t hyri di n-
5, 7- di met ﬁﬁ%@ﬂ?ﬂ%@ﬁ?’ﬂg?ﬂﬁ# anopyrazol 4-yl, Rl is a group

10 ot her 4ldjaviefy RSN -pentafluorophenylsulfonamidobenzene; DETAI LED DESCRI PTI ON
G:THEIN\/ O\?‘}j 581p Tpe t)t’arm "al kyl " byltself or as part of

anot hef sLIt%Memy&nemnmﬂtpenﬂaﬂuca'egheoylsdfm&mgdomnzene,st ated, a straight or
branched drocarh adi i ncl.udi ng di - and rrul ti-radicals,

havi ng 15?%6#8“‘?%%'{ ‘Eﬁ‘gfgﬁ’f@g’?i u,ﬁgi #2d (i.e. C1-Cl0 neans one to
ten carbogs Me&ﬂ%iﬁﬁﬂ-pen@u&h?&ngﬁhlf&{anﬁu@mw chain groups such as
net hyl , -ethyf n-propyl, isopropyl, n-butyl, t-butyl, i sobutyl,

sec- but yl 4~Mbgataﬂmrmemwoomnomm n- hexyl, 2-methyl pent yI
1, 5-di net E’X%tgﬁx | ., 1- tfh | -4s1 sopropyl hexyl and the like. The term
prgphepy Spifophomidobedghc |

"al kyl ene Pt of another substituent nmeans a

di val gqt Is%hﬁaﬂhoﬂ? érwdlfbmaﬂdﬁbkane as exenplified by 20
- CH2CH2CH2CH2- . | ower alé%/ is a shorter chain alkyl, generally havi ng

six or fefdN, N-Dlmethymm)rﬂ mylpen'ﬂﬂmmphenyls““memt@ﬂ seroal kyl " by

Itself or 1 unl ess ot herw se

st at ed, Is%bgﬁgp ;OIBBSQ&J ch ‘Efngﬁéou n raﬁl cal consisti ng of the

st at ed nugmepuﬂéthoxy. -petﬁﬂxmphaﬁmoﬁﬂﬁldﬁmﬁfe two het eroat ons sel ected
fromthe group consi sti ng of N, and S, and 25 wherein the nitrogen and

sul fur at drithey! m%mnlvnﬂsﬂm}dz’é@zam the nitrogen heteroatom
may ORki 09%*%0?@2%@&%&55&%&&%&5&%&%3) may be placed at any

position of
3-Phenoxy-1-pentafluorophenylisulfonamidobenzene;

4-(1-Morpholino)-1-pentafluorophenylsulfonamidobenzene;
5-Pentafluorophenylsulfonamido-1,2,3-trimethoxybenzene;
2-Hydroxy-1,3-methoxy-5-pentafluorophenylsulfonamidobenzene;

20  1,2-Dihydroxy-3-methoxy-5-pentafluorophenylsulfonamidobenzene;
5-Pentafluorophenylsulfonamido-1,2,3-trihydroxybenzene;
3-Hydroxy-5-methoxy-1 -pentaﬂuomphenylsulfonamidobenzene;
3,5-Dihydroxy-1-pentafluorophenylsulfonamidobenzene;
2-Fluoro-1-methoxy-4-(N-methylpentafluorophenylsulfonamido)benzene;

25  4~(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene, hydrochloride;
2-Methoxy-5-pentafluorophenylsulfonamidopyridine;
2-Anilino-3-pentafluorophenylsulfonamidopyridine.

Examples of the most preferred pharmaceutical compositions and compounds of the
subject pharmaceutical methods include:

30  4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene;
3-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene;



het er oal kyl group, including between the rest of the het er oal kyl group and

the fragnent to which it is attached, as well as attached to the nost
di stal.- carbon atomin the heteroal kyl group. Exanpl es i ncl ude

- O CH2- CH2- CH3, WOGHI206TF2- O- CH3, - CH2- CH2- CH2- OH, 30 - CH2- CH2- RF/Ef/2926

- CH2- CH2- N(CH3) - CH3, -CH2-S- CH2- CH3, - CH2-LCH2- S(O) - CHS,

- O CH2- CH2- CH2- NH- CH3, and - CH2- CH2- S(O)21 . Up to two heteroatons may be
WD 97/ 30677

PCT/ US97/ 029,2G:Zthylenedioxy-4-pentaﬂuorophenylsulfonamidobenzene, 13

consecutive or |g§ term "het er oal kyl ene"
by itself of- I-ﬁ@ro y-\ine *X cﬂe’%‘&rﬂg}en@a‘gﬁ‘%‘ﬁn fBans 'a dival ent radical
derived frOmﬁ\ﬁﬁ&ﬂqﬂdMyA.ﬁﬁmm@heﬂymﬁoﬁamxdobenzen%Z CH2- S- CH2- CH2- and
- CH2- S- CH2- CH2- NH- . he ternms "cycl oal kyI "oan

" het er ocycl 2ddydgdxy;1 myﬂnpneﬂﬂ:emaﬂ@or@nhemsw* nzgne,sedium salt; ot her ¢t er s,

represe S sta d
"het er oa# ky#l Iﬂy%mxyolt' R;gﬁa@&o@@(}ée}éﬁs{élgo 0 cy%aﬁjé agg'l“ﬁ%:‘ udgn
cycl opentyl 2-%-@%& .4:y@dtﬁtw nénymlﬁnmmouenme, sodium saktanpl es of

het er ocycl oal kyl |nclude - r|d| 2- plperldl 3-pi peridinyl,

4- nor phol i ng{Fluoro-1 -m@hwﬂsmm Foph ?@%ﬁ’"&@ e’zgq}?ss saP

tetrahydrof _ a t et r ahydr ot hi en- 3-yl ,

1- pi perazin Mq‘}‘”ﬂwa?‘%ﬁ‘{? ‘Fﬁf‘g‘éﬁ%}ﬁ{ Eﬂnﬁbﬁémxﬁ) The term "al kenyl "
enpl oyed al guHydedxy: Rpétatiiorspheisulfohdmidbbenzereer ms, nmeans, unl ess

ot herwi se stated, a stable straight chai n or branched nonounsat ur at ed or
di unsat 9 at 4dlydroxy-hpentafiucropbenylsulioparaidobergenshe st at ed number of carbon

Lo XTS5} ek pery o RRERGashel |V croUY1 T sopenteny!
S-Pentaflucrophenyisulfonamidoindole; '
4-Ethoxy-1-pentafluorophenylsulfonamidobenzene;
3-Methoxy-1-pentafluorophenylsulfonamidobenzene;

15  2-Bromo-1-methoxy-4-pentafluorophenylsulfonamidobenzene;
2-Chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene;
2-Brom0-3-hjdroxy-4-mcthoxy-I-pentaﬂuorophenylsulfonamidobenzene;
2-Bromo-4-methoxy-5-hydroxy-1-pentafluorophenylsulfonamidobenzene;
1-Bromo-4-fluoro-5-methoxy-2-pentafluorophenylsulfonamidobenzene;

20  4-Chloro-1-pentafluorophenylsulfonamidobenzene; and
3-Amino-4-methoxy-1-pentafluorophenylsulfonamidobenzene.

The invention provides for certain novel compounds of general Formula I that possess
one or more valuable biological activities such as a pharmacologic, toxicologic, metabolic, etc.
Exemplary compounds of this embodiment of the invention include:

25  2-Fluoro-1-methoxy-4-pentafluorophenylsulfinamidobenzene;
4-Dimethylamino-1-pentafluorophenylsulfinamidobenzene;
4-Methyl-6-methoxy-2-pentafluorophenylsuifonamidopyrimidine;
4,6-Dimethoxy-2-pentafluorophenylsulfonamidopyrimidine;
2-Pentafluorophenylsulfonamidothiophene;

30  3-Pentafluorophenylisulfonamidothiophene;
3-Pentafluorophenylsulfonamidopyridine;



hi gher honol ogs and isoners. A divalent radical derived froman al kene is
exenplified by 15 - CH=CH CH2-. The term "heteroal kenyl " by
itself or in combination with another term means, unless ot herw se
stated, a stabi\ee@kp@rght or branched chai n nonounsat urat ed operwse7/02926
di unsat ur at ed hydr ocar bon radi cal consisting of the stated nunber of
carbon atonms and one or two heteroatons 20 sel ected fromthe group
consisting of O N, and S, and wherein the nitrogen and sul fur atons 20

may opti owgmr%b@lmnﬁﬁqoﬂmurogen het eroat om nay optionally be

quarternized. Up two hétero atons may be pl aced consecutively.
Exanpl es’ i4r@, N@mﬁﬁmm-ethylpentaﬂuommmbmﬁdo) bexene; CH=N- OCH3-
The term

- CH=CH N( d - CH2-
"al kynyl " ggaﬁ%ffﬁw hag’%ﬂ‘ﬁp hﬁm@%f‘ﬁ&'td%%ﬂct h other terms, means, unless

25 ot henwWesBuibal K emaﬂwg@hﬁgmb%n or branched hydrocar bon
group having the stated nunb ' of carbon atons, and contai ni ng one or

two cab boR-fextiBsoxy- l-ppiteﬂlmmt)ylsd@hamdomyl 1- and 3- propynyl ,

4-but-1-ynyl . _and the higher  honol ogs isomars. The term
" al koxy" grﬁﬁ?w y{] wevgﬁﬁfﬂﬁq‘%ﬂe‘\ﬁ?% other terns, neans, unless
ot herw Se3%@r8§bxﬁﬂp@dt¥ﬂﬂor@h@ﬁﬂsulﬁﬁmﬂ%bﬁﬁéheabOVe connected to the rest

of the nol ecule via an xygen atom such as, for exanple, nethoxy,
et hoxy, 12ﬂsmgugxy-bpmt@tbmgphem t he hi gher honol ogs and
::Sé%nﬁrs& / a.Mmcy-l,3-d1ﬂuoro-S-pm%ugroéﬁ&gﬂ&fonamdobenzene; 14

The t ¢0ns 1-Hydroxy-23-mdéthylegsdivxy Sypenbi€ibRphaylsalfortsni@ébehzent; anot her

substit uenEerrtd?’glxy-Z 3-cthylenedioxy-5-pentafluorophenylsulfonamidobenzene;
1-Hydroxy-2,3-carbodioxy-S-pentafluorophenylsulfonamidobenzene;
1,3-Dihydroxy-2-ethoxy-5-pentafluorophenylsulfonamidobenzene;
1-Pentafluorophenylisulfonylindole;

15  1-Pentafluorophenylsulfonyl(2,3-dihydro)indole;
1-Pentafluorophenylsulfonyl(1,2-dihydro)quinoline;
1-Pentaflucrophenyisulfonyl(1,2,3,4-tetrahydro)quinoline;
3,4-Difluoro-1-pentafluorophenylsulfonamidobenzene;
4-Trifluoromethoxy-1-pentafluorophenylsulfonamidobenzene;

20  2-Chloro-5-pentafluorophenylsulfonamidopyridine;
2-Hydroxy-1-methoxy-4-[N-5-hydroxypent-1-yl)pentafluorophenyl-sulfonamido]benzene;
4-(1,1-Dimethyl)ethoxy- 1 -pentafluorophenylsulfonamidobenzene;
1-Bromo-3-hydroxy-4-methoxy- 1-pentafluorophenylsulfonamidobenzene;
2-Bromo-4-methoxy-5-hydroxy- 1-pentafluorophenylsulfonamidobenzene;

25  1-Bromo-4-fluoro-5-methoxy-2-pentafluorophenylsulfonamidobenzene;
3-Chloro-1-pentafluorophenyisulfonamidobenzene;
4-Chloro-1-pentafluorophenylsuifonamidobenzene;
3-Nitro-1-pentaflucrophenylsulfonamidobenzene;
4-Methoxy-1-pentafluorophenylsulfonamido-3-(trifluoromethyl)benzene;

o

4-Methoxy-1-[N-(2-propenyl)pentafluorophenylsulfonamido}benzene;
1-(N-(3-Butenyl)pentafinorophenylsulfonamido)-4-methoxybenzene;



unl ess otherwise stated, a fluorine, chlorine, bronine, or iodine atom
The term"aryl" enpl oyed al one or in conbination with other terns, neans,

unl ess ot herwi se stated, a phenyl, 1-naphthyl, or 2-naphthyl group.
The maxi mal nuniw@ 97430675  substituents all owed on each one of BCRASE/420%6
systens is five, seven, and seven, respectively. ' Substituents are

sel ected fromthe group of acceptable subdtituents |isted above.
The term "heteroaryl” by itself or-as part of another substituent neans,

unl ess ot hergaMetoxy-1-(N-@tpthtdlyl)pentafioiophénylsul foshnsidolberzehe; t ut ed, stabl e,
nmono- or bicyclic heterocyclic aromatic ri system whi ch consi sts of

car bon at ord-BtR-3-PémidseryprapyDpentaflieraph 3&%@"&‘@:@@1‘5‘%‘&?@?‘8 RAFBS10  group
consi sting qf 9‘]\'«39’)‘@@8" Q?‘S’pgeé‘ﬁﬂﬁ%ﬁdgﬂfwlﬁhé‘ﬁﬁgﬁﬂ“ﬁ%x binkdie: het er oat ons

may opti onal I e nitrogen atommay optionally be

quat er ni zed.1-(Nagt,SBilerdesxypértgl)peytaflactophsnylsulfonanido)ed-methbxybenzent;es s
ot herwi se stated at any heteroatom or carbon, atomwhich affords a stable

structuré. TH&N-(ehwironybutylpentsiinomephgay]sylfonamides-fiy YBZeMfsubstituted with
one to four 4_ s ORI ;M@%%Pglﬁﬁ Y Biaaddd)vemzdnbe | 1 st of
accept abl e gr%ﬁ%‘ﬁ‘ﬁ?ﬁi@tltue S ?@?%gﬁ%b °“2 ove. Exa)rrp es of such

het er ocycl esS-Amirostimethopy-l rpehtafluor8phenyisulfonamiddbenzens; ol yl , 2-

i m dazol yl, 4-im dazolyl], razi nyl , 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
3-i soxazolyl“,'B'»!F!”‘Y‘?'Pen %8&‘25?’9‘;]¥°"5W@8§%5?’yl, 2-thi azol yl, 4-thiazolyl,
5-t hi azol yl ,1_Rs ¥% = ‘ka“éf 5. by @M,be&g-r, . thi enyl, 2-pyridyl,
3-pyridyl, J%y%y*mhe}yﬁt}ﬁ‘m é‘r mﬁl pyfim yel’, 5-benzot hi azol yl, purinyl,
2- benzi rfddaAeBenzyloSy-l rpeataflhorophenylsgiomaniidobehzen&- i soqui nol yl ,

2- qui noxal i nyl. . 5-qui noxal i n 3-. 20 ui nolinyl ., and 6-quinolinyl.

Phar maceut i cqéMF'?yg‘&%é‘éﬁB‘f"éE'lp n'éﬁ?ﬂfgp*ﬁwlfﬂ@%ﬁ'h@ﬁ%m%&é’of Fornula | include
salts of thesgethoxy-1-peaR@dtoplienyisiliforafliddben:@hy; nont oxi ¢ aci ds or bases,
depending on the particul ar substituents found on specific conpounds

of Fornul a B-Allylexy- hepylpdfosgmidobenzemts ai n rel ativel y acidic
functional i ti L4 on .gal,ts can, be obtained by contacting the
neutral for &1%?““}@3‘%3%%‘3(%3@8‘3‘?‘5%%%“¥5???“§r ent anount of the desired
base, eilshen-1e¥éthpDethdkyal -petthfitvrspheiivsilfonahidebénzene; Exanpl es of

phar maceut i cal Ilvé accegt abl e base addition salts include sodium potassium

cal ci um 1,2-Mgsthylsneqipxy-tipgataflvoraphenyisulfpnamidohenzensi salt, or a sinilar

salt. Wen Goyr 9“&9"3%’ _pdrtdfiil m&-gggeg.' relatively basic
functionali tl%@, acl Q{agﬁgll t oh&i’ggq)%lséﬂfggn e Ogét}lg.’l ned by contacting the
neutral f or d-@iN-Dicthylamiho)-1vpentaflaoreplichylsulfonamidobenzeneyf t he desired acid,
ei ther neat o I nert sol vent. Exanples of

in a 30  sujtabl
phar maceut i é’ %@B‘?—P&%\?W %&ﬁ%&?@?%* ts include those _derived
f rom i ngpgapesitafitdrdshehilsRfdMMMiRBERAd; C. hydrobromc, nitric, carbonic,

S-Pentafluorophenylsulfonamidoindazole;
4-(N,N-Dimethylamino)-1-(¥-methylpentaflnorophenylsuifonamido)-benzene;
1,2-Dihydroxy-4-pentafluorophenylsulfonamidobenzene;
3,5-Dimethoxy-1-pentafluorophenylsulfonamidobenzene;

25  3-Ethoxy-1-pentafluorophenylsulfonamidobenzene;
7-Hydroxy-2-pentafluorophenylsulfonamidonaphthalene;

3-Phenoxy-1-pentafluorophenyisulfonamidobenzene;
4-(1-Morpholino)-1-pentafiuorophenylsulfonamidobenzene;
5-Pentafluorophenylisulfonamido-1,2,3-trimethoxybenzene;

30 2-Hydroxy-1,3-methoxy-5-pentafluorophenylsulfonamidobenzene;
1 ,2-Dihydroxy-3-methoxy-S-pentaﬂuorophenylsulfonamidobenzenc;
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nonohydr ogencar boni ¢, phosphori c, nonohydrogenphosphori c,

di hydr ogenphospomizes?7 sul furic, nmonohydrogensul furic, hydrioseiogessor
phosphorous acids and the like, as well as the salts derived from
relatively nontoxic organic acids |ike @2etic, propionic, isobutyric,
oxalic, maleic, mal oni ¢, benzoic, succinic, suberic, fumaric,

mendel i ¢, SiphhSoplRAPREIRAIdOND 8- iy Lsdhdonic, 5 citric,
tartaric, nethanesu?fonlc and the |iKe. so included are salts of am no

aci ds such4-£srclopropoxxa-dg)enaﬂnoraphbnylsdﬁbnahndobanmtngal ts of organic acids |ike

gI uconl cC o al actunori c _ac e I| se for exanple, Berge,
et a# Fﬂ”ﬁﬁéﬂ&@@iﬁ?@ék gorop Sils W%ceut i cal Sci ence,

VoI 6-PentafhaiShe mfma&mmlﬁgrtal n specific conpounds of Fornula I

contain both baS| ¢ and acid functionalities that allow the

conpourids 2é-mbydrgﬁmna§momph@ybulfmm¢lmr acid addition salts. 10

The free b regeper at contacting the salt with a base or
aci d and 5?5 ‘é°6?é$‘¥%‘ge‘f‘1¥é‘%b‘{§ﬁ F"S‘&ﬁ%’ﬂtfﬁd in the conventional manner.
The parents. P&Etﬂlﬁlfmﬁﬂ%ﬂylﬁﬂf&%ﬂﬂbem%]ﬁﬁnffers fromthe various salt forms
in certain g’gym cal” properties, such” as sol ubi | i té n pol ar sol vent s,

but ot her wh-Elydraxg-4s€l-propenyd- pentafliiopophenyisulfopamide eor m of t he conpound
for the nyiﬁ)e;'g)r%%og'-lt xgtra]@llgog'ﬁp lsum(%m%u&%ﬁenzene Certain

conpounds © presen exl's unsdl vated forns as well as

sol vat¥d f3)5{Dihydroxy- mmﬂﬁ&dpmhﬂdﬂfmbémneral the sol vated forns
are equivalent to unsol vated forns and are |ntended to be enconpassed

within t hé-Eb@&élﬂet@mﬁ%g@ﬂw neptpduerpphenylsulfonamido)benzeneer t ai n conpounds

?cen': g(rasl)orefﬁg’ race l E?F@eor@% gmﬁf’aél VI dﬂa@@%%‘%?écﬁ’lr aII

i nt ended tz;AhelmﬂE-qmmaﬂwoblﬁﬁylsulmnhmmpyMnecope of the present invention.
The conpounds resent vention may al so cgontai n unpatural

proportions of cg"e md ?%Pﬁ“@dﬁgfnéb'éﬁ@%‘{m%ﬂ?ﬁmm%“ VeSPREIt ons t hat
const i fsut ephhralk gémefcﬁ REBF fhe ni ferred

radi ol abel'ed wi t h radi oactive topes suc f%ﬁ%ﬁm?m—b or
of the invention include:
4-(N,N-Dimethylamino)- 1-pentafluorophenyisulfonamidobenzene;
3-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene;
1,2-Ethylenedioxy-4-pentafluorophenylsulfonamidobenzene;

20  2-Hydroxy-1-methoxy-4-pentafluorophenyisulfonamidobenzene;
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene;
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene, sodium salt;
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene, potassium salt;
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, sodium salt;

25  2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, pbtassinm salt;
4-Methoxy-1-pentafluorophenylsulfonamidobenzene;
3-Hydroxy-1-pentafluorophenylsulfonamidobenzene;
4-Hydroxy-1-pentafluorophenylsulfonamidobenzene;
1,2-Dimethyl-4-pentafluorophenylsulfonamidobenzene;

30  5-Pentafluorophenylsulfonamidoindole;

4-Ethoxy-1-pentafluorophenylsulfonamidobenzene;



carbon-14 (14C). Al isotopic variations of the conpounds of the present
i nvention, whether 25 radioactive or not, are intended to be enconpassed
wi thin the scope of the present invention. I n various
preferred embodwomntes7of the pharmaceutical conpositions of cORRAEIRIH2BE
formula |, Yis S(O2) and Z is NR1LR2, wherein Rl is hydrogen or nethyl, and
R2 is a substituted phenyl , pref efhbly nono-, di-, or trisubstituted
as follows. In one group of preferred corrpounds Yis S(02) and Z is
NR1IR2, whergMetlidkyls: Mwﬂ@nemSulfehdmﬁHobMeRZ is a phenyl 30 group,
preferably substrtuted in the para po one of the follow ng groups:
hydr oxy, -Bro!mn rmethmrl i‘-‘if? ( C1- C10) al kyl ami no,

and [di (Cl1 Y, Do WY WO 97/ 30677
PCT/ US97/ 02% ;gd o10- &ltﬁgg}&) pen%x@rophenylsulfonamndobenzene, 16

Epl to ‘four mx?wqgun?‘yﬁmémq(n eﬁﬁﬂi;tﬂfspiﬂngﬂtdlfpnmhﬂemuneom) hlygr Io]gen

al ogen, Cl- C10) al kox Cl-Cl0) a Cl- C10) al kyl ] am no.
Al so pr éf er3-Baome-4-methewy Y' ‘Pemﬂ%?éﬁl‘ﬂs'ﬂp"ﬂﬁéﬁgé &HC is no linking
group E betypel, Ky -tﬁﬂgo %ethoxx&-pentaﬂuomgﬁéng:éﬁﬁ’&ﬁfdldfﬁe&éﬁém| es of

phar maceut i ca conposi trons ahd ‘conpounds t he subj ect 5
phar maceut i $-ghlome kpcdmﬂumbheﬂglsulfonamxdobenzene, and

3- Fl uor o- 4- et hoxy 1 ent af | uor op | syl fin dobenzene
4-Di et hy| atrfAmRD harrt%fverp,vﬁ ; Ma%

4- Met hyl - 6- et hoxy 2 pent af | uor ophenyl sul f onam dopyrr i di ne;
4, 6- Di met hoxy- 2- pent af | uor ophenyl sul f onam dopyri m di ne; 10

2- Pent af | uor ophenyl sul f onam dot hi ophene; 3
- Pent af | uor ophenyl sul f onam dot hi ophene;




3- Pent af | uor ophenyl sul f onam dopyri di ne;

4- Pent af | uor ophenyl sul f onam dopyri di ne;

4- (NN, - Di et hyl am no) - 1- ( N- et hyl pent af | uor ophenyl sul f onam do) - benzene; 15
4-tert - But oxysly #Rpémaf | uor ophenyl sul f onami dobenzene; PCT/US97/02926
3-tert-But oxy- 1-pentafl uorophenyl sul f onam dobenzene;

2-tert - But oxy- 1- pent af | uor ophenyl sul f onamglobenzene;

4-| sopr opoxy- 1- pent af | uor ophenyl sul f onam dobenzene;

3-1sopr opox%m §f | uor ophenyl sul f onam dobenzene; 20

2- 1 sopropoxy-1-pentafl uor ophenyl sul f onam dobenzene,;

2- Met hoxy- 1, 3-di fl uor o- 5- pent af | uor ophenyl sul f onam dobenzene;

4- Cycl opr opoxy- 1- pent af | uor ophenyl sul foweﬁlﬁ qnzene;

3- Fl uor o- 4- cycl opr opoxy- 1- 1pent af | uor ophen ul'f onam dobenzene;

3- Hydr oxy4- cycl opr opoxy- 1- pent af | uor ophenyl sul f onam dobenzene; 25

1- Hydr oxy- 2, 3- net hSynthe&wof@maﬂwro Menhhnm salfordene;

1- Hydr ox§- 2, 3- et hyl enedééi ‘?ﬁﬁ d@#}ﬂﬂf (je dobenzene;

1- Hydr oxy- 2, 3- car bodi oxy |den uor opfienyl sul Fonant 00 enzene; 1
, 3- Di hydr oxy- 2- et hogy- a- pent af | uor ophenyl sul f onami dobenzene;

1 Pent af | uor ophenyl ogyl i ndol e; 30 1 R F

- Pent af | uor ophenyg e, 3-di hydrg)i ndol 4 2

1- Pent af | uor ophenyl o@yl (1, 2gfighyr o) qff @ I—T—R 1 WD
97/ 30677 F £ O Rt

PCT/ US97/ 02926 F 17

1- Pent ajd uor ophenyl sul fonyl (1, 2, 3, 4-t et r ahy Sutfogagile ol i ne;

[
Q?
s F '—o —-R3 2
CI HOR o
F
Sulfonic ester
1 9
F S—Cl HNR‘RZ —Q—g-n—nz 3
F F
Sulfinamide
F "k F
F $—Cl ———> F csa—on‘* 4
HOR
F F F F

Sulfinic ester



3, 4-Di fl uoro-1-pentafl uorophenyl sul f onam dobenzene,;

4-Tri fl uoronet hoxy- 1- pent af | uor ophenyl sul f onam dobenzene;

2- Chl or o- 5- pent af | uor ophenyl sul f onam dopyri di ne; 5

2- Hydr oxy- 1- net Woegn#677 N- 5- hydr oxypent - 1- yl ) pent af | uor opheny! -B¢HP¥A280] b
enzene,; 4- (1, 1- Di net hyl ) et hoxy- 1- pent af | uor ophenyl sul f onam dobenzene;
1- Br ono- 3- hydr oxy- 4- met hoxy- 1- pent af | uorophenyl sul f onam dobenzene;

2- Br ono- 4- met hoxy- 5- hydr oxy- 1- pent af | uor ophenyl sul f onam dobenzene;

1- Brono- 4- f | uor o- 5- net hoxy- 2- pent af | uor ophenyl sul f onani dobenzene; 10

3- Chl or o- 1- pent af | uor ophenyl sul f onam dobenzene,; :

4- Chl or o- 1- pent af | uor ophenyl sul f onam dobenzene;

3-Ni tro- 1-pent af | uor ophenyl sul f onani dobenzene;

4- Met hoxy- 1- pent af | uor ophenyl sul fona[gﬁ 0- 3- (1 fl uoronet hyl ) benzene;

4- Met hoxy- 1 -[N-(2-propenyl)pentafl hﬁiﬂi@nﬁ sul f onam do] benzene; 15 1
-(N-(3-But enyl ) pent af | uor ophenyl sul f onam do) - 4- net hoxybenzene; i

4- Net hoxy- 1 Altdinafive’pheivsis SENINIdisitstivbiedypensiflooraphenylseifonamides. 1
-[N-(2,3 -Di hydroxypropyl) pent af 1 uor ophenyl sul f onam do] - 4- met hoxy- benzene;
1 -(N-(3,4-Di hydroxybw yl) pentaf| uor ophenyl sug f ogani do) - 4- met hoxybenzene;
1- (N- (4, 5-D hydr oxype ) pent af | uor ophenyl sul afh do) - 4- net hoxybenzene;
20 1- ( N- (4- hydr ox il uarophgay| ' fl- met hokybenzene,;
4- Met hoxy- 1-(N-(5-hy yRenk yl ) pent af | uor op | Bullf,onanm do) -benzene;

3- Ami no- 4- net hoxy- 1- pent &af | uo? ophen¥Rsul f onam dobehz&ne;

4- But oxy- 1- pent af | uor ophenyl sul f onam dobenzene;

1- Pent afQ uor ophenyl sul f onam do- 4- phenoxybenzene; 25

6- Pent af | uor ophenyl sul f onam doqui nol i ne;

2, 3- Di hydr o- 5- pent af | uor ophenyl sul f onam doi ndol e;

5- Pent af | uor ophenyl sul f onam dobenzo[ a] t hi ophene;

5- Pent af | uor ophenyl sul f onam dobenzol[ a] f ur an;

3- Hydr oxy- 4- (1- propenyl ) - 1- pent af | uor ophenyl sul f onam dobenzene; 30

4- Benzyl oxy- 1- pent af | uor ophenyl sul fSﬂ:mmmﬁlnzene;

4- Met hyl mer capt o- 1- pent af | uor ophenyl sul f onam dobenzene;

15 Syntheses of phenols
] i
F-G—.sl—l}l—Ar(OMe)x F‘Q—ﬁa-l}l—Ar(OH)x 5
O R' — O R’
20 FF BBr; FF

x=1-3



WD 97/ 30677
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2- Met hoxy- 1- pent af | uor ophenyl sul f onam dobenzene; 4-Al'lyl oxy- 1

- pent af | uor ophwimyehged7? onam dobenzene; | _ PCT/US7/02926

- Pent af | uor ophenyl sul f onam do- 4- pr opoxybenzene,; 4- (1- Met hyl ) et hoxy- 1

- pent af | uor ophenyl sul f onani dobenzene; 2%
1, 2- Met hyl enedi oxy- 4- pent af | uor ophenyl sul f onam dobenzene;

1, 2- Di met R yrvendt PravdildssRh QR BY hndkin b easibeR8ApEHiRis and compositions. In one
4- (N, N-Di et hyl ami no)- 1 -pentafl uorophenyl’sul f onam dobenzene; 4- Am no-

1- pent af | gencopl embodimght, theamrithds énvelyn ¢ombining pentafluorophenyisulfonyl chloride with

e Pent of | ELPARR BTG BRI IRTA TR BN Punder conditions wheicby the
4- (N, N- Di peritafitlopsphesylsulfo dkRiridy hibarhinE k40 10 Bo1a e aeyik@wﬂ%dgh;mnzene;

1, 2- D hydr oxy- 4-pent af | uor ophenyl sul f onam dobenzene; , 5- Di met hoxy- 1
- pent a¥ | uisplating:igicompeundani dobenzene; 3- Et hoxy- 1

-pent af | uor ophgnyl sulf o i dobenzene; 1 .
e droxy. o. posPRpethds SR B REH SRS er3 (Schams fnay be prepared by reacting
3- Phenoxytht-appiopriate i iiid M sofrarhudh aer rofuran (THF),

4- (1- Mor phol 1 no) - 1- pent af | uor ophenyl sul f onani dobenzene;

5- Pent af | Fpside (ONED; g, tolpers: arbepaspn e prescapeof a base suehiag dr oxy

L e e
5- Pent@f | aml sepbdiuptoptibdylsutfonyl ehibride Sr pentafiovophanysulfingbchloride, respectively.

3- Hydr oxy- 5- net hoxy- 1- pent af | uor ophenyl sul f onam dobenzene; _ :
3, 5- Di hydPyidioe; alspobeousad as the selventa Rrefemsed solyeats are pyridine and DMF

and preferred bases are pyridine, triethylamine, and potassium carbonate. This reaction can be
carried out at a temperature range of 0 C to 100 °C, conveniently at ambient temperature.
Compounds of the generic structure 1 can also be obtained by treating the starting

15 sulfonamide (Scheme II) with a base such as LDA, NaH, dimsy! salt, alky! lithium,
potassium carbonate, under an inert atmosphere such as argon or nitrogen, in a solvent such as
benzene, toluene, DMF or THF with an alkylating group containing a leaving group such a
Cl, Br, I, MsO-, TsO-, TFAO-, represented by E in Scheme II. A preferred solvent for this
reaction is THF and the preferred base is lithium bis(trimethylsilyl)amide. This reaction can

20  be carried out at a temperature range of 0 °C to 100 °C, conveniently at ambient
temperature. |

Sulfonic esters (2) and sulfinic esters (4) may be prepared by reacting the appropriate
starting phenol in a solvent such as THF, DMF, toluene or benzene in the presence of a base
such as pyridine, triethylamine, sodium carbonate, potassium carbonate or 4-

25  dimethylaminopyridine with pentafluorophenylsulfonyl chloride or
pentafluorophenylsulfinyl chloride, respectively. Pyridine itself may also be used as the
solvent. Preferred solvents are pyridine and DMF and preferred bases are sodium carbonate
and potassium carbonate. This reaction can be carried out at a temperature range of 0 °C to
100 OC, conveniently at ambient temperature.

30 Compounds of the general structure 5, in which Ar is an aromatic group and x is from
one to three, can be obtained from the corresponding methy! ethers (Scheme III) by reaction



2- Fl uor o- 1- net hoxy- 4- ( N- met hyl pent af | uor ophenyl sul f onam do) benzene; 25

4- (N, N- Di et hyl am no) - 1- pent af | uor ophenyl sul f onam dobenzene, hydrochl ori de;
2- Met hoxy- 5- pent af | uor ophenyl sul f onam dopyri di ne;

2- Ani | i no- 3- pent wolaase@phenyl sul f onam dopyri di ne. RGPSV 92926
the nost preferred pharmaceutical conpositions and conpounds of the

subj ect pharmaceutical nethods include: 387 .

4- (N, N-Di nei t hyl am no) - 1- pent af | uor ophenyl sul f onam dobenzene;

3- (N, }\F Di metith Bé¥or Glbrdmide i & 5dlvemt op e polarity fsachrsihexdnenareCi®;CL, under an inert

WD 97/ 30677

PCT/ US97/ 02 9dtfmosphere at a temperature ranging from -45° to 30 °C. In a preferred embodirfiént, the 1

, 2- Et hyl enedi oxy- 4- pent af | uo p&e%fs}ul f qnanm dobenzene; 2- Hydroxy- 1
- et hoxy- 4- p‘@ﬂ‘i“%’?ﬂ‘%&"&ﬁﬂ%ﬁ‘lw éﬁi ‘v Wo¥efzene; 2-Fluoro- 1
- met hoxy4- pent af | orogh ny'ésul f onam. dgb nzene. . i Schemes I-IT
2- Hydr oxy- 1- net ho‘%’:?ﬂ-%@h ?Wﬁ%ﬁ%ﬁ%éﬁﬁ 8%%0550%'8?1"%%, efel urlnmsagl t; 5
2- Hydr oxys 1-dontaiPparctibnRiBibads| (£ EidiRe) insnd, hpdaty otea®db0 Whicheé Astsi um sal t;

2- Fl uor o- 1- met hoxy- 4- pent af | uor ophenyl sul f onam dobenzene, sodium salt;
2-Fl uor o- 1 immpediatsly compatibl @FS@%WP?W‘FGW&M%%%@H@P CcpssE.dhese graups | t ;
I

eawith
5 tyirony. 1 BBNPARPASLASHEN AU BRI B5HS SAigprive g emovs

ene,
4- Hydr oxy- 1-qubstqaédt tothe passforhanib fogive e bagins Tactionality using well know

1, 2- D net hyl - 4- pent af | uor ophenyl sul f onam dobenzene; ) .
5- Pent af | ugrqupgm mmgﬁgﬁ%pgw i T.W. Greene an P.G. M. Wauts, Protective Groups in

£ o B SRR S M A BT o 1901

The compounds used as initial starting materials in this invention may be purchased
from commercial sources or alternatively are readily synthesized by standard procedures
which are well know to those of ordinary skill in the art.

Some of the compounds of formula I may exist as stereoisomers, and the invention

15  includes all active stereoisomeric forms of these compounds. In the case of optically active
isomers, such compounds may be obtained from corresponding opﬁcally active precursors
using the procedures described above or by resolving racemic mixtures. The resolution may
be carried out using various techniques such as chromatography, repeated recrystallization of
derived asymmetric salts, or derivatization, which techniques are well known to those of

20 ordinary skill inthe art.

The compounds of formula I which are acidic or basic in nature can form a wide
variety of salts with various inorganic and organic bases or acids, respectively. These salts
must be pharmacologically acceptable for administration to mammals. Salts of the acidic
compounds of this invention are readily prepared by treating the acid compound with an

25  appropriate molar quantity of the chosen inorganic or organic base in an aqueous or suitable
organic solvent and then evaporating the solvent to obtain the salt. Acid addition salts of the
basic compounds of this invention can be obtained similarly by treatment with the desired
inorganic or organic acid and subsequent solvent evaporation and isolation.

The compounds of the invention may be labeled in a variety of ways. For example,

30 the compounds may be provided as radioactive isotopes; for example, tritium and the

14C-isotopes. Similarly, the compounds may be advantageously joined, covalently or



15 2-Brono- 1- et hoxy- 4- pent af | uor ophenyl sul f onam dobenzene;

2- Chl or o- 1- net hoxy- 4- pent af | uor ophenyl sul f onam dobenzene;

2- Br ono- 3- hydr oxy- 4- net hoxy- 1- pent af | uor ophenyl sul f onam dobenzene;

2- Br ono- 4- met hawg 9H30kydr oxy- 1- pent af | uor ophenyl sul f onam dobenzemase7/02926
1- Brono- 4-f | uor o- 5- met hoxy- 2- pent af | uor ophenyl sul f onam dobenzene; 20
4-Chl oro- 1 -pentafluorophenyl sul fonam 2®benzene; -and

3- Ami no- 4- net hoxy- 1- pent af | uor ophenyl sul f onam dobenzene. The
i nventi on rehedattfly, 18’ vABE Vet STGViRtd SapigoRHAShieR mﬁf PRl pretaRigk or |t hat
possess one or nore valuabl & biological activities such as a

phar macol dghationtas rarcersdgbels, adjuventsotoactivaters, stabilizers fete niiénse, compopnds hdving f
this enbodj ment. of the invent.ion include: .25 2-Fluoro-, .. -

1- et hoxy S Bt Finssp itaion sncorapass SishiomRgunds Joined directy or indirectly

4- Di et hyl(ag] thfbugh R Bk mMoluRp e fich jothdd dopipbeldeenzene;

4- Met hyl - 6- net hoxy- 2- pent af | uor ophenyl sul f onam dopyri m di ne;

4, 6-Di tIﬁN&liSlént af | uor ophenyl sul f onani dopyri m di ne;

2 et o | oy oo RN ERE 9 e RaREeriS o v pamaclogel vy ini
3- Pent af | yarcgidan wivo dkdags) 31El 418 Rigabiéi o Specifically modulating a cellular pHsd1dg3q8 7 7
PCT/ US97/ 02926 VIR ok Spectfically g a cellular ps g?o

4- Pent af | uesuse A asspeiated pathologiopnprovideer enhance a prophylaxis. Preferred compounds
4- (N, N, -Di ' =l N | tafl uorophenvl sul f onam benzene;
4-tert-Bu t‘@'{c:)%':j‘]';)iaB Xdﬁgﬁ%@%‘? %ﬂ%&%%&u@ﬁ ?‘?31 T go mgg'g"begﬁ?)z("éﬁg“; é)ompoug%%m - But oxy-
1 - penvaf leusiagted Hinitrs forfithenbdbility Reindreas?; LDL receptor expression using western-blot
analysis, for example, as described in Tam et al. (1991) J. Biol. Chem. 266, 16764.
Established animal models to evaluate hypocholesterolemic effects of compounds are known

in the art. For example, compounds disclosed herein are shown to lower cholesterol levels in
hamsters fed a high-cholesterol diet, using a protocol similar to that described in Spady et al.
15 (1988) J. Clin. Invest. 81, 300; Evans et al. (1994) J. Lipid Res. 35, 1634; Lin et al (1995) J.
Med. Chem. 38, 277. |
EORMULATION AND ADMINISTRATION
The invention providés methods of using the subject compounds and compositions to
treat disease or provide medicinal prophylaxis, to upregulate LDL receptor gene expression in
20  acell, to reduce blood cholesterol concentration in a host, etc. These methods generally
involve contacting the cell with or administering to the host an effective amount of the subject
compounds or pharmaceutically acceptable compositions. - |
The compositions and compounds of the invention and the pharmaceutically
acceptable salts thereof can be administered in any effective way such as via oral, parenteral
25 ortopical routes. Generally, the compounds are administered in dosages ranging from about 2
mg up to about 2,000 mg per day, although variations will necessarily occur depending on the
disease target, the patient, and the route of administration. Preferred dosages are administered
orally in the range of about 0.05 mg/kg to about 20 mg/kg, more preferably in the range of
about 0.05 mg/kg to about 2 mg/kg, most preferably in the range of about 0.05 mg/kg to about
30 0.2 mg per kg of body weight per day.

In one embodiment, the invention provides the subject compounds combined with a



5 2-tert-Butoxy- 1-pentafluorophenyl sul fonam dobenzene; 4-1 sopr opoxy-
1 - pent af | uor ophenyl sul f onam dobenzene; 3- 1 sopropoxy- 1

- pent af | uor ophenyl sul f onam dobenzene;

2- | sopr opoxy- 1-wesraedraor ophenyl sul f onam dobenzene; 2- Met HEN()S97/02926

, 3-di fl uoro-5-pent af | uor ophenyl sul f onam gobenzene; 10

1- Hydr oxy- 2, 3- net hyl enedi oxy- 5- pent af | uorophenyl sul f onam dobenzene; 1
- Hydr oxy- 2, 3- et hyl enedi oxy- 5- pent af | uor ophenyl sul f onam dobenzene; I

- Hydr oxy- 2, rhausactwitaliygccepighiaiersitint sush lae stetile saling on atheranediyna, veater, gelatin, an

, 3- Di hydr oxy- 2- et hoxy-5- pent af L .uor o yl sul f.onam.dobenzene:

1- Pent af | ué’gloﬁtﬁetﬂg?‘?ﬁl’q“&ﬁﬁepﬁ‘&hy é?ceﬁggl%.c?mpos tions. The compo%mohs and/or

- Pent af | UOfc@HﬁSﬁﬁds fie Biiin{ndstetedlAlonEirGn coiABihation with any tonvenient carrier, diluent,
- Pent af | uor ophenyl su fonylél, 2- di hydr o) qui nol i ne; 1

- Pent af | uorets Arshspch adinisiration maysbeprovidedimpsingle) o multinls desages. Useful carriers
3, 4-Difl.uor,.051: pent af | uor.oph . ' A .

4177 11 dor ORRFROEHR FmERuaBr A dbh BB RSN AR fonpxic raepi solves.

2- Chl or o- 5- pent gh hatiep ehBbdiinnt, thehventiewprovides e subject compounds in the form of

2- Hydr oxy- 1- net hoxy- 4-[ N- 5- hydr oxypent - 1-yl ) pent af | uor ophenyl - sul f onam do] b
enzene; a pra-dyug, Whichjcanbéprtabal converted to the subject compound by the recipient

1- pent af | ugr.aphe . 1 d . .
1- Brono- 3- E‘)‘/’%F g(g'}ﬁf%rrlé’%ﬁgg -°1‘8§§W38‘Po%ﬁlé‘#&%‘&|%“ﬁam dobenzene;
2- Br ono- 4- met hoThe dotipahitivny mhy be piovided i eyt vonyenisat fonndndlutidpetablens; 25 1

- Brono-4-f | uor o- 5- net hoxy- 2- pent af | uor ophenyl sul f onam dobenzene; _
3- Chl orl8- 1-cprswless lozenees orkesshard eandies ROVl pEays, creams, suppositories, etc. As

4- Chl oro-1- ] 1 . :
TNt o1 SRR o BARAE X bl A YA osmge its or in bulk, may be
4- Met hoxy- Inqoepuratéd iner Owide vatiety bf contaifiets) - For ekanilé, dosageratitsyhgyierineduded in

4- Met hoxy- 1- [ N- (2-.pr open %%5 ent af | upr ophenyl sul f onam do] benzene; 1
- (N- ( 3- But 7‘95@9?9%&%# ﬁ'@l*‘}l“é?ﬁ"?‘é’réﬁ‘?’d ) - 4- met hoxybenzene;

The compositions may be advantageously combined and/or used in combination with

15  other hypocholesterolemic and/or hypolipemic therapeutic or prophylactic agents, different
from the subject compounds. In many instances, administration in conjunction with the
subject compositions enhances the efficacy of such agents. Exemplary hypocholesterolemic
and/or hypolipemic agents include: bile acid sequestrants such as quaternary amines (e.g.
cholestyramine and colestipo}); nicotinic acid and its derivatives; HMG-CoA reductase

20 inhibitors such as mevastatin, pravastatin, and simvastatin; gemfibrozil and other fibric acids,
such as gemfibrozil, clofibrate, fenofibrate, benzafibrate and cipofibrate; probucol; raloxifene
and its derivatives; and mixtures thereof.

The compounds and compasitions also find use in a variety of in vitro and in vivo
assays, including diagnostic assays. For example, various allotypic LDL receptor gene

25  expression processes may be distinguished in sensitivity assays with the subject compounds
and compositions, or panels thereof. In certain assays and in in vivo distribution studies, it is
desirable to used labeled versions of the subject compounds and compositions, ¢.g. radioligand
displacement assays. Accordingly, the invention provides the subject compounds and
compositions comprising a detectable label, which may be spectroscopic (e.g. fluorescent),

30 radioactive, etc.

The following examples are offered by way of illustration and not by way of
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4- Met hoxy- 1 -(N-(4-pentenyl)pentafl uorophenyl sul f onam do) benzene; 1
-[ N-(2, 3- D hydwaxemoeemy! ) pent af | uor ophenyl sul f onam do] - 4- met hegyneemaeRge;

-(N-(3, 4- D hydroxybutyl) pent af | uor ophenyl sul f onam do) - 4- net hoxybenzene,;

(N- (4, 5-Di hydr oxypent yl ) pent af | uor opi®enyl sul f onam do) - 4- met hoxybenzene;
(N-(4- hydroxybutyl ) pent af | uor ophenyl sul f onam do) - 4- net hoxybenzene;

- Met hoxy lismifafibd. 5- hydr oxypent yl ) pent af | uor ophenyl sul f onam do) - benzene;
- Am no- 4- met hoxy- 1-pentafl uorophenyl sul f onam dobenzene; 4- But oxy-
1- pent af | uor ophenyl sul f onam dobenze PLES 1

- fl h
4P32;3y| gg;op %ﬂbg#l E&{'E%% g%yelcgﬁ & gﬁ 3% §E§‘¥H :1180MHZ NMR spectrometer.
4- Met hyl nst@maaﬁtﬁeawm ﬁbhldfbﬁ@ﬂﬂﬂwde‘whmfumpﬁﬁbd@b@iglaﬂ@, doublet, t, tnplet %,

2- Met hoxy- 1- pent af | uor ophenyl sul f onam dobenzene; 4- Al 'l yl oxy-
- pent af | ugrSEEHRyMYltiplebhequpl m@n@s) in Hertz, number of protons. Electron Ionization

1- Pent af |
4- (1 Met h R-E&E? y- A‘%&%{lgﬁ&g@p eny Wﬁot@%ﬁs ectrometer. Fast Atom
1, 2-Methy B@ﬂﬁdrdmenﬁfmtrﬂésh BeRod wssuahmam mamyncan ZAB 2-SE high

, 2 D net hox pent af | uoro&;nyl sul f onam dobenzene;

(N, N- Di &¢ %FﬁFPRS’FDEmEén § SRepUENSRRIY,ERlts Brs raportedias theantio of mass over
A no- 1; :&ﬁg& + QSRR 80666 in pientheses.
ent af | uorophény onam enzene,

Peni@af | uorophenyl sul fonam doi ndazol e;
(N, N-Di pet hyl am no) - 1- (N- net hyl pent af | uor ophenyl sul f onam do) - benzene;
Di hydwpent af | uor ophenyl sul f onam dobenzene,;

N-
(N
1-
th

OO-hU'IH_

2-

5- Di net hoxy- 1- pent af | uor ophenyl sul fonam dobenzene
Et hoxy- 1- pent af | uor ophenyl sul fonam dob
Hydr oxy- 2- pent af | uor ophenyl su f I ene;

: sedin

4-(N,N-Dimethylamino)-1-pentafluorophenylsuifonamidobenzene. To
N, N-dimethyl-1,4-phenyldiamine dihydrochloride (3g, 14.6mmol) suspended in pyridine
(50mL) at 0 °C under argon was added dropwise pentafluorobenzenesulfonyl chloride

20 (2.38mL, 16mmol). The reaction mixture was stirred for 30 min at 0 °C and allowed to warm

4-
4-
P
5-
4-
1
3,
3-
7-

to ambient temperature. The reaction mixture was stirred at room temperature for 3h. The
volume of the mixture was then reduced to 10 mL under reduced pressure. The mixture was
diluted with ethyl acetate and the reaction quenched with water. The layers were separated
and the aqueous layer extracted twice with ethyl acetate. The organic layers were combined
25  and washed with brine and dried with MgSQO,. The solvent was evaporated and the residue
purified by chromatography on silica, e;luting with CH,Cl,. The title product was obtained as
a white solid in 63% yield (3.4g). "H NMR (CDCL,): 7.01(d, J=8.9Hz, 2H), 6.77(s, 1H),
6.59(d, J/=8.3Hz, 2H), 2.92ppm(s, 6H). FAB nv/z (relative abundance): 367(100%, M+H"),
135(30%), 121(25%). Anal. caled. for C,;H,,F,N,0,S: C 45.95, H 3.03, N 7.65. Found C
30 45.83,H2.99,N 7.62



3- Phenoxy- 1 -pentafl uorophenyl sul f onam dobenzene;

4- (1- Mor phol i no) - 1- pent af | uor ophenyl sul f onam dobenzene;

5- Pent af | uor ophenyl sul f onam do- 1, 2, 3-tri net hoxybenzene; 30

2- Hydr oxy- 1, 3- neidwmege7- pent af | uor ophenyl sul f onam dobenzene; PCT/US97/02926
, 2- Di hydr oxy- 3- net hoxy- 5- pent af | uor ophen I sul f onam dobenzene;

VO 97/ 30677
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5- Pent af | ugkagmeny! sul f onam do-1, 2, 3-tri hydr oxybenzene;

4- Cycl opr opoxy- 1- pent af | uor ophenyl sul f onam dobenzene;

3- Fl uor o- 4-cycl opr opoxy- 1- pent af | uor ophenyl suth)nam dobenzene;

6- Pent af | uor ophenyl sul f onam doqui nol i ne;

2, 3- Di hydr o- 5- pent af | uor ophenyl sul f onam 0| nge

5- Pent af | uor ophenyl sul f onam doPg
3- Hydr oRy- 4- (1- propenyl ) - 1- pent a
3- Hydr oxy- 5- net hoxy- 1- pent af | uor.éghepy| suif onam dobenzene; 10

3, 5- Di hydr oxy- 1- pent af | uor opheiyl s f orfam dobenzene;

2- Fl uor o- 1- met hoxy- 4- (N- met hyl pent Ef | uor ophenyl sul f onam do) benzene;

4- (N, N- Di et hyl am no) 1- pent af | uor ophenyl sul f onam dobenzene, hydrochl ori de;

and, 2- Anal i no- 3- pent af | uor ophenyl sul f onam dopyri di ne.
Preferred ag Lmﬂfeﬂgi Rby14 Enyulfoh@nidobeamdneOtH NMR (GPEL):f i ¢ 15
phar nmacol oglm) prop ratultues)'s arrp g?hofﬁt he nost ‘preferred corrpoﬁnds of

this erfpodiText J=8Hz, 18f), 7.08s, IH)EA5T(e1 HY6:53(dle*~8Hz, 1H), 6.40(d, /~8Hz, 1H),
2.94ppm (s, 6H). FAB m/z: 366 (100%, M*). The compound was prepared by a protocol
similar to that of example 1 by replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride

with 3-(NV,N-dimethylamino)aniline.

15 [Example3 -
o
38 0
F “N 0"
H
F F
20 F

1,2-Ethylenedioxy-4-pentafluorophenylsulfonamidobenzene. TH NMR (CDCl,): 6.97(s, 1H),
6.76(d, J/=8.6Hz, 1H), 6.72(d, /=2.6Hz, 1H), 6.62(dd, J=8.6, 2.6Hz, 1H), 4.21ppm (s, 4H).
FAB m/z: 381(100%, M+H™). Anal calcd. for C, ;HgF;NO,S: C44.09,H2.12,N 3.68, S

25  8.39.Found: C 43.83, H 2.19, N 3.62, S 8.20. The compound was prepared by a protocol
similar to that of example 1 by replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride
with 3,4-ethylenedioxyaniline.



N, N- Di et hyl am no) - 1- pent af | uor ophenyl sul f onam dobenzene;

N, N- Di net hyl am no)- 1 -pentafl uorophenyl sul f onam dobenzene;

, 2- Et hyl enedi oxy- 4- pent af | uor ophenyl sul f onam dobenzene; 20

- Hydr oxy- 1- netfwesogrpent af | uor ophenyl sul f onam dobenzene; PCTRAISH1020360- 1
- met hoxy- 4- pent af | uor ophenyl sul f onam dobenzene;

2- Hydr oxy- 1- net hoxy- 4- pent af | uor ophenyl 3l f onam dobenzene, sodi um salt;

2- Hydroxy- 1 -nethoxy-4-pentafl uorophenyl sul f onam dobenzene, potassium

4
3
1
2

salt; ﬁ&-@@or o- 1 -nethoxy-4-pentafl uorophenyl sul f onam dobenzene,
sodi um sal't, 2- Fl uor o- 1- met hoxy- 4- pent af | uor ophenyl sul f onam dobenzene,
pot assi um sal t; 4- Met hoxy- 1 -pentafl uorophenyl sul f onam dobenzene;

3- Hydr oxy- 1- pent af | uor ophenyl sul f ongm dobe .0
4- Hydr oxy- 1- pent af | uor ophenyl sul ong{\ri N

, 2- Di met hyl - 4- pent af | uor ophef )

5- Pent af | uor ophenyl sul f onam doi

4- Et hofiy- 1- pent af | uor ophenyl su Ak doﬁenzene; WD 97/ 30677
PCT/ US97/ 02926 F 23
3- Met hoxy- 1- pent af | uor ophenyl sul £onam dobenzene; 2-Bromo- 1

- met hoxy- 4- pent af | uor ophenyl sul f onam dobenzene,;

2- Chl or o- 1- et hoxy- 4- pent af | uor ophenyl sul f onam dobenzene;

2- Br onp- 3-1{2/Methyjenediony-Hepeptafluorophenyisubfonaptidobenzent f ' ThMMRICHRGIz): 885(s5
2- Br ono- 4- net hoxz/- 5- hydr oxy- 1- pent af | uoro henYI sul fonam d bﬁgzene;

1- Br ono- 4178 (s5 1Hh6q RHze A 6. 37 ofsRERy 1D P PdpPRIRES & frmpound

10  was prepared by a protocol similar to that of example 1 by replacing
N, N-dimethyl-1,4-phenyldiamine dihydrochloride with 3,4-methylenedioxyaniline.

Example 3
OMe
15
F Q0 /@:
F S‘N OMe
H
F F

20  1,2-Dimethoxy-4-pentafluorophenylsulfonamidobenzene. 'H NMR (CDCl,): 6.98(s, 1H),

6.85(d, 1H), 6.74(d, 1H), 6.60(dd, 1H), 3.85(s, 3H), 3.83ppm (s, 3H). El, m/z: 383(50, M),
152(100). The compound was prepared by a protocol similar to that of example 1 by
replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride with 3,4-dimethoxyaniline.



4- Chl or o- 1- pent af | uor ophenyl sul f onam dobenzene; and

3- Am no- 4- net hoxy- 1- pent af | uor ophenyl sul f onam dobenzene. WO
97/ 30677 PCT/ US97/ 02926
24 SYNTHESI 80 97/30677 Schene | i
pent af | uor ophenyl sul f onam des, sulfonic _5 ' esters,
sul fi nam des, and sulfinic esters [err]33 10
Example 6
OMe
5 [
H
F F
F .
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene. 'H NMR (CDCL,): 6.93(s,
1H), 6.7-6.8(m, 3H), 5.68(bs, 1H), 3.85ppm(s, 3H). EI, m/z: 333(20, M*), 138(100). mp
10  118-120 °C. The compound was prepared by a protocol similar to that of example 1 by
replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride with '
3-hydroxy-4-methoxyaniline.
Example 7
15 o OMe
F O\\ V/4 /@
F S‘N E
1
H
F F
F
20
3-Fluoro-4-methoxy-1-pentafluorosulfonamidobenzene.
IH NMR (DMSO) 11.15 (broad s, 1H), 7.13 (1, J<9Hz, 1H), 7.02 (dd, /=9.5 2.5 Hz, 1H),
6.94ppm (dd, /=8.8 1.5Hz, 1H), 3.79ppm (s, 3H). EIL, m/z: 371 (20, M*), 140 (100). Anal.
caled. for C,;H,HF N, 0,5,: C 42.06, H 1.90, N 3.77, § 8.64. Found: C 42.19, H 1.83,N
25 3.70,S 8.60. Mp 118-119°C. The compound was prepared by a protocol similar to that of

example 1 by replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride with

3-fluoro-p-anisidine.
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25 Schene Il 5 Al ternative synthesis of
NN- di substi tut ed pent afl uorophenyl sul f onam des. [err] 10
Schermre |11 15w0 9730677 Synt heses of phenols [err] PCT/US97/02926
34
Example 8
OMe
F 0\\3”0 /@/
N
H
: F F
F

4-Methoxy-1-pentaflucrophenylsulfonamidobenzene. 'H NMR (CDCl,): 6.99 (s, 1H),

6.96(d, /=4Hz, 2H), 6.88 (d, /=4Hz, 2H), 3.83ppm(s, 3H). EI, m/z: 353 (60, M*), 122 (100).
M.p. 102-103 °C. The compound was prepared by & protocol similar to that of example 1
10 by replacing N,N-dimethyl-1,4-phenyldiamine dihydrochloride with 4-methoxyaniline.

Example 9.
H
F F
F

3-Hydroxy-1-pentafluorophenylsulfonamidobenzene. 'H NMR (CD,0D): 7.15(t, J/~8.1Hz,

20 1H), 6.67(t, /=2.2Hz, 1H) 6.60(dd, /=1.3Hz, 7.8Hz, 1H), 6.52ppm (dd, J=2.4Hz 8.3Hz,
1H). EI, m/z: 339 (80, M*), 256 (50), 81 (100). The compound was prepared by a protocol
similar to that of example 1 by replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride
with 3-hydroxyaniline. '
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The invention provi des nethods of naking the subject conpounds and

conmposi tions. | WORTE0677 general enbodi nent, the methods i nvBFY/ES7/02926
conbi ni ng pent af | uor ophenyl sul fonyl chlofjide with an am ne having the

general fornula RLR2ZNH under conditions ereby the

pent af | uor ophenyl sul fonyl chl oride and am ne react to formthe desired
conpound, dkxampie10 i sol ating the conpound. Conpounds with the
generic structure 1 or 3 (Schene |) may be prepared by reacting t he
appropriate starting amne in a solvent such 2 Qthhydr of uran (THF),

di et hyl f or mam de (DWF), ether, toIEuel%\ bE e in the presence of a
base such as pyridine, p{ingl 8l nopy idine, triethylam ne, sodium
carbonate or potassi um carbonate gnd ent afl uor ophenyl sul fonyl chloride
or pent g.’fl uor ophenyl sul finyl chlg regpectively. Pyridine itself
may al.so be used as the sol venf MpEed sol vents are pyridine and DWF
and preferred bases are pyridine, i et hyl am ne, and potassi um car bonat e.
This reaction can be carried'out at a tenperature range of O [err]C
to 100 [err]C, conveniently at anbient tenperature. Conpounds

oy \ L . . :
Ul f onan de PRk healybroR ookl MR (e, bR 000, St 309, T 10
lithium 6 65pphP{d29=8 9552, Q8! h,ggi?aw'@ﬂf?MﬁnIﬂe%ﬂipoﬁ‘ﬂ Fbicy as argon

or nitrogen, i'n a solvent suc benzene, tol uene, Vb or THF with
an al kylOat i protogolsimilar emthai ofiemample [1 dyveplaping Mdpdimethil-h4-phenyldi@ninepr | |,

MsO, TsO, JFAO., represented by..E in Schenme Il. A preferred solvent for
this 4"&%@?%?{*4%3“‘?'@%%? ney eferred base is |ithium
bis(trinmethylsilyl)amde. This reaction can 20 be carried out at a

t enperature range of O [err]Cto 100 [err]C, conveniently at ambient

' Me
15 - N J@[
S\N Me

H
F

F
1,2-Dimethyl-4-pentafluorophenylsulfonamidobenzene. 'H NMR (CDCL,): 7.03(d, J=7.9Hz,

20 1H), 6.92(s, 1H), 6.85-6.82(m, 2H), 2.18(s, 3H), 2.16ppm(s, 3H). The compound was

prepared by a protocol similar to that of example 1 by replacing
N,N-dimethy}-1,4-phenyldiamine dihydrochloride with 3,4-dimethylaniline.



t enper at ur e. Sul fonic esters (2) and sulfinic esters (4) may
be prepared by reacting the appropriate - starting phenol in a solvent
such as THF, DMF, toluene or benzene in the presence of a base such
as pyridine, twoea¥MéTN ne, sodi um carbonate, potassi um car boRar@sswose 25
di met hyl am nopyri di ne wi th pentafl uorophenyl sul fonyl chloride or

pent af | uor ophenyl sul finyl chloride, res¥ectively. Pyridine itself may al so
be used as the solvent. Preferred solvents are pyridine and DV and
preferredEsagple 12re sodi um car bonat e and pot assi um carbonate. This
reaction can be carried out at a tenperature range of 0 [err]C to 100
[err] C, conveniently at anbi ent tenperature, NEt Conmpounds of the
general structure 5, in which Rr S 3 ﬁtic group and x is from

one to three, can be obtaimed Xromghe 4

dspondi ng net hyl ethers (Schene
[11) by reaction ‘ 0677

PCT/ USQ7/ 02926 | N 27

with boron tribromde in %0 ntpof ‘| ow polarity such as hexanes or

CH2C 2 under an inert nosphere at a tenperature ranging from45 to
30 [err]C. In a preferred enbaddi nent, the reaction is carried out in
CH2Cl 2 at 4dDoVHDiGbylamind)¢-pentafluorophenylsulfonguidabenzeat.| 1 NMRe(GD(HsX 68865 f or
the transformati ons shown in Schenmes -1l may 5 contain functional groups

(1or_exangrbSHaRHs TRt £456, Jo87Ho D, WBSEA 47 0Hrof Stizat), | 1imem & ol y
o oups  9=724e SHICTRE SonbdoBSof prrbsléa B ¥ RRdeST bR bl of Bl ETRY |0

protegdi VeeplHciigV, Nediléthl-1,4-phenyidifiidg ditptrotlofideewitli &0 Madishlamino)hikrey e t he
original functionality using well know

Example 13

4-Amino-1-pentafluorophenylsulfonamidobenzene. 'H NMR (CDCl,): 6.82(d, /~8.7THz,
20 2H), 6.49ppm(d, /=8.7Hz, 2H). EI, m/z: 338(7, M*), 107(100), 80(40). The compound was

prepared by a protocol similar to that of example 1 by replacing
N, N-dimethyi-1,4-phenyldiamine dihydrochloride with 1,4-diaminobenzene.



procedures such as those illustrated in TW Geene and PG M Wits,
Protective Groups in 10 Organic Synthesis, Second Edition, John Wley &

Sons, Inc., 1991. The conpounds used as initial startin
materials in thiWOPHIAT i on nay be purchased from commer AU E s
or alternatively are readily synthesized by standard procedures whi ch
are well know to those of ordinary skill 3 the art. Sonme of

t he conpounds of forrmula |I may exi st as stereoi somers, and the invention 15
i ncl udes al Exampley¢ stereoi soneric forns of these conpounds. In the case of
optically active i soners, such conpounds may be obtained from
corresponding optically active precursors usi ng the procedures

descri bed above or by resolving raceg com g ure The resol ution may

be carried out using various techniqiyes Suzh a omat ogr aphy, repeated
recrystal | ization of deri vBd a8y b " DNalts, or derivatization,

whi ch techni ques are well known to die of 20 ordinary skill in the art.
The compdunds of fornula | which_ahg_ashdicHor basic in nature can forma

wi de variety of salts wt HFvarijous Fnor gani ¢ and organi ¢ bases or
acids, respectively. These salts F nmust be pharnmacol ogically acceptabl e
for admnistration to mammal s. Salts of the acidic conpounds of this

appr opr i at cERURBRORRERFIs R Rt S PR DT FafATFA 2t Jdaoas

aqueous or At | 0 tpk%g reld ol vent
to obtain t%@’s’gﬂp&(ﬁcﬁfg' %gg’lg ?:yozg(@émr%{ﬁpgﬁg “him{ Eagﬁ% conpou daz of
thi s i ntent protocohsintilar withatiofiexhngilenl byirdplacing N, Nelimethylt 1 4vphduytdiamivesi r ed
i norgani c or,_organi ¢.acjid apnd subsequent sol vent evaporation and isol ation.
The corrpoun&g‘yeg" Bds WiRAolRG may be labeled in a variety of ways. For
exanpl e, 30 the conpounds may be provi ded as radi oactive isotopes; for

exanple, tritiumand the 14C-i sotopes. Simlarly, the conpounds may
be advant ag&sammple 1Poi ned, covalently or WO 97/ 30677
PCT/ US9:7/ 02926
H
15 N
F AL ‘N
F S< Z
N
H
F F
F
20

5-Pentafluorophenylisulfonamidoindazole. IH NMR (CD,0D): 7.98(s, 1H), 7.69(s, 1H),
7.47(d, /=8.3Hz, 1H), 7.23ppm(d, J=8.3Hz, 1H). EI m/z: 364(50, M+H*), 133(100). The
compound was prepared by a protocol similar to that of example 1 by replacing
N, N-dimethyl-1,4-phenyldiamine dihydrochloride with 5-aminoindazole.

25



28 noncoval ently, to a wide variety of joined conpounds which may

provi de pro-drugs or function as carriers, |abels, adjuvents,
coactivators, stabilizers, etc. Hence, conpounds having the requisite
structural |inwbatsesms enconpass such conpounds joi ned dir ectRGE/{I7102926
indirectly (e.g. through a linker nolecule), to such joined
conpounds. 5 ANALYSIS Th&8 subj ect conpositions were
denonstrated to have pharnacol ogical activity inin vitro and in vivo
assays, qﬁggmkgg_capable of specifically nodulating a cellular physiol ogy
to reduce an associ ated pathol ogy or provide or enhance a
prophyl axis. Preferred conpounds are capabgg of specifically

may .be 10 evaluated in

regul ati ng LDL receptor gene expression. Conpoun
Nexpressi on using

vitro for their ability to incr sxbLQlP 3
west er n- bl ot anal ysi s, for, exguuy esi'bed in Tamet al. (1991)
™ nodel s to eval uate

J. Biol. Chem 266, 16764. F S1.8k] i stie
ounc& are known in the art. For

hypocHol esterol enic effects o
exanpl e, conpounds di scl osed Dg Q arddshown to | ower chol esterol |evels

P

re
€,

in hansters fed a hi glF—c estBrol diet, using a protocol simlar to
that described in Spady et al. ¥ (1988) J. din. Invest. 81, 300; Evans
et al. (1994) J. Lipid Res. 35, '1634; Lin et al (1995) J. Med. Chem
38, 277. FORMULATI ON AND ADM NI STRATI ON The invention

/" . . ' o
Pl oat - ar opetiordiheliyisdforifiohils)es Wi NARREBONS: €06 ROTPASGIHONIL . 1 or
gene RXpPrR{|JL ﬁﬂw.ﬁﬂs, "‘P G69d (d, 8 Hﬁjlg-l),%.bimfl(s_? Y, GS0ppmts, CHY GEaveat | on

in a host, etc. ese net'hods genera i nvol ve contacting the cell
with or ai62(M*)131(100). Tbe compavod wasnrepired by B protegebsimilapto that of example {

Compost t 1 BrePRRBE REFbehl | pRREBLOH: Fpf RO AR amincindole, | "1

acceptabl e salts thereof can be administered in any effective way such as
via oral, parenteral 25 or topical routes. Cenerally, the conpounds are

adm ni st il Zosages ranging from about 2 my up to about 2,000 ny
per day, although variations will necessarily occur depending on the
di sease target, the patient, and the route of a'ni stration. Preferred
dosages are adm ni stered orgalq\y bn pre N2 e»f about 0. 05 ng/ kg to
about 20 ng/ kg, nore preferably 'in g ra iy about 0.05 ng/kg to
about 2 ng/ kg, nost preferalffy iRt Sq about 0.05 ng/ kg to about

1

Me

F F
20 F

4~(N, N-Dimethylamino)-1-(N-methylpentafluorophenylsulfonamido)benzene.
4-(N.N-Dimethylamino)-1-(pentafluorophenylsulfonamido)benzene (100mg, 0.273mmol) was
dissolved in dry THF (2.5mL) and to the system was added under N, at room temperature a

25 1M solution of lithium bis(trimethylsilyl)amide (0.274mL). The reaction mixture was stirred
for 10 min followed by addition of Mel (65mg, 0.028mL). The reaction mixture was stirred
overnight, the solvent was evaporated under reduced pressure and the crude product purified
by HPLC using silica as the stationary phase and eluting with 20%EtOAc/Hex (v/v) to afford
the product as a white solid in 60% yield (62mg). EI m/z: 380(35, M"), 149(100). 'H NMR

30 (CD,OD) 7.05(d, J=8Hz, 2H), 6.68(d, J=8Hz, 2H), 3.33(s, 3H) 2.93(s, 6H). Anal. calcd. for
C,sH 3FsSO,N,: C 47.37, H 3.45,N 7.37. Found: C 47.37,H 3.49,N 7.32.



30 0.2 ng per kg of body wei ght per day. I n one enbodi nent,
the invention provides the subject conpounds conbined with a
WD 97/ 30677

PCT/ US97/ 02926 WO 97730677 PCT/US9¢/02926
pharmaceutically acceptabl e excipient such as sterile saline or other
medi um water, gelatin, an oil, et€. to form pharmaceutically
accept abl e conpositions. The conpositions and/ or conmpounds may be

adm ni stered al one or in conbination with any convenient carrier, diluent,
etc. and s:fch adﬁr] nistration may be provided in single or nultiple dosages.
Useful car i i nclude solid, sem-solid or liquid nmedia including
wat er and non-toxic organic sol vents. I n anot her enbodi nent,
the invention provides the subject conpoundg in dfie form of a
pro-drug, which can be netabolicpgllgy conve ¥t 0 t he subj ect conpound by
the recipient host. A w de var\\éty ® o-drug formul ati ons are known
inthe art. Th QPSS " Thy” DggRr ovi ded i n any conveni ent
formincluding tablets, 10 es, lozenges, troches, hard candies,
powders, sprays, creanms, SURPS '?,Hetc. As such the
conpositions, in pharmaceutically accéeptabl e dosage units or in bulk, may
be incorporated into a wide variety of containers. For exanple,
dosage units may be included in a variety of containers including
capsul es, Rid-DehydRix§-4-pentafluorophenylsulibganidobeaszdne ons nay be advant ageously

conbi ned and/or used in conbination with 15 .. other @/BOCh(?éf%ngrl | em c
and/ or 18y pdriydrare2methoxy-Apentatiyprophenylsylfonamido g 250me ¢ OYWas  from

the subj ect TR D URHEAS niRAEh Vot BB il s RIBENG b @1
with the sugp%g&s)e@b%?g@tcggbr}ﬁ Sl ildggsée%%ﬁgr%e the eé I'cacy of such agents.
Exenpl ary hypeaiidrSaicH,e1.R0146mmol, 1.1849!/The nibxiR! wahinhed@mitient ncl ude: bil e
aci d sequestrants such “as” quat ernary anm nes (e.qg. chol estyram ne and
col esti pol hemperatiiel gt Gtirdéd cVedight The rélefibrymbitare was phdred wvér ice (nilgsed 20

i nhi bitors such as nmevastatin, pravastatin,_and sinyvastatin, &emlg&zil
and ot her m;qt@d:hg‘mggyﬁth:iOmLpomonsofCHQCITmeorgamclayerwasdned I g80,

15  and the solvent was evaporated. The crude product was purified by chromatography over
silica eluting with 30% (v/v) EtOAc/Hex to afford the product as a white solid in 41% yield
(98mg). 'H NMR (DMSO): 10.63(s, 1H), 9.15(s, 1H), 8.91(s, 1H), 6.61(d, /=9Hz, 1H),
6.58(d, /=3Hz, 1H), 6.39ppm(dd, /= 9Hz 3Hz, 1H).

- 20



such as genfibrozil, clofibrate, fenofibrate, benzafibrate and cipofibrate;

probucol ; ral oxifene and its derivatives; and m xtures thereof.

The conpounds and conpositions also find use in a variety of in vitro and
in vivo WOBE677i ncl udi ng di agnosti c assays. For exanpl BCTRIS87102926

all otypic LDL receptor gene 25 expressi on processes may be distinguished
in sensitivity assays with the subject ‘t(brrpounds ~and conpositions, or
panels thereof. In certain assays and in in vivo distribution studies, it
is ExamplatiPe to used | abel ed versions of the subject conpounds and
conpositions, e.g. radioligand di spl acenent assays. Accordingly, the
i nvention provides the subject conmpounds and conposi tions conpri sing
a detectable label, which may be spectroscopc OFEtg. fluorescent), 30

radi oactive, etc. THedol®o yxanpl es are offered by way of
illustration and not by way Fof \\S WD 97/ 30677

PCT/ US97/ 02926 \N 30
l'imtation. EXAMPLES

1H NWMR spectra were recorde 5’1 Gem ni 400MHz NMR spectroneter.

Significant peaks are tabulated in the order: multiplicity (s, singlet; d,
doublet; t, triplet; g, 5 qudrtet; m multiplet), coupling constant(s)
in Hertz, number of protons. Electron |onization . (ElI') mass spectra
were recorded on a Hew ett Packard 5989A nass spectrometer. Fast Atom

Borbar dneatEthéyB)-peRsffuctiiRfisenesitoRimideBenzaic! TE 8 stvdd sofution ¥fp-phetletiliineal ZAB
2- SE hi gh field mass spectroneter. Mass spectroscopy results are

reporﬂ@d £35190800.729mmob) in dimethylformamide (3.65rak)pt 25 Hedvastaddade| at i ve abundance
of the | on 'tgﬂl.{o?gber L&d sul?on@?élﬁgé&%(i.sﬁmﬁ 0.911mmol), followed by sodium carbonate

(0.116g, 1.09mmol), and the reaction mixture was stirred for 18 hours. The reaction mixture
was diluted with ethy] acetate (50mL) and washed with 20% ammonium chloride (2 x 20mL)
and saturated sodium chloride (2 x 20mL). The organic layer was dried (sodium sulfite), and
15  the ethyl acetate was removed under reduced pressure to yield a reddish-brown oil. Column
chromatography (3:1 ethyl acetate/hexane) yielded the titie compound (0.222g, 83%). 'H
NMR (CDCl,) 7.08 (d, J= 9Hz, 2H), 7.04 (s, 1H), 6.80 (d, /= 9Hz, 2H), 3.96 (q, /~7Hz,
2H), 1.37 ppm (t, /<7Hz, 2H). IR (neat) 3000-3600, 1750 cm;'. El m/z :367(M*), 154,
136.
20
The compounds of Examples 20 through 26 were prepared by a protocol similar to
that of Example 19 by replacing p-phenetidine with the appropriaie amine.



Exanple [err]
4- (N, N- Di net hyI am no) - 1- pent af | uor ophenyl sul f onam dobenzene. To
N, N- di met hyl - 1, 4- phenyl di am ne di hydrochl ori de (3g, 14.6mmvol) suspended in

pyri di ne (WO omsde7At O [err]C under argon was added dr opwiRE@/US97/02926
pent af | uor obenzenesul fonyl chloride 20 2.3 8nm., 16mmmol). The reaction
m xture was stirred for 30 mn at O [errfiC and all owed to warm to

anbi ent tenperature. The reaction mxture was stirred at roomtenperature
for 3h. Thgxample 280l une of the mxture was then reduced to 10 nL under
reduced pressure. The m xture was diluted with ethyl acetate and the
reacti on quenched with water. The | ayers were separated and the
aqueous | ayer extracted twice with ethyl acet@Me. The organic |ayers were
conbi ned 25 and washed with brine and dri ed with MgpSO4. The sol vent was
evapor ated and the residue Fﬁlrﬂlﬁ omat ography on silica,
cluting with CH2C 2. The titlg product s kb ned as a white solid
in 63%%ield (3.49). 1H NVR ( CDGA 0 d,9<38. OMe 2H), 6.77(s, IH),
6.59(d, J=8.3Hz, 2H), 2.92ppni(s, FA mz (relative abundance):
367(100% IVHH[err]), 135(30R i:( % . Anal. calcd. for
Cl4H11F5N2Q2S: C 45.95, H 3.03, .65, Found C 30 45.83, H2.99, N 7.62

3,5-Dimethoxy-l-pemaﬂuorobénzenesulfonanﬁdobenzene . The compound was prepared by
10  aprotocol similar to that of Example 19 by replacing p-phenetidine with
3,5-dimethoxyaniline. 'H NMR (CDCl,) 6.91(s, 1H), 6.32(s, 2H), 6.25(s, 1H), 3.72ppm(s,

6H).
' Example2] '
F S\N OEt
H
F F

20
3-Ethoxy-1-pentafluorobenzenesulfonamidobenzene . The compound was prepared by a
protocol similar to that of Example 19 by replacing p-phenetidine with 3-ethoxyaniline. H
NMR (CDCl;) 7.35 (t, J = 8Hz, 1H), 7.21(s, 1H), 6.92( s, 1H), 6.86(d, /~8Hz, 1H),
6.83(d, J=8Hz, 1H), 4.15( q, J=6Hz, 2H), 1.56ppm ( t, /~6Hz, 3H).

25
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31 Exanple 2 [err] 5 '

3- (N, N-Di et hyl am no) - 1- pent af | uor ophenyl sul f onam dobenzene. 1H NWVR
(CDA3): 10 wWwdexmwer7)J=8Hz, 1H), 7.05(s, 1H), 6.57(s, 1H) 6. p&tabsori2ez,

1H), 6.40(d, J=8Hz, 1H), 2.94ppm (s, 6H. FAB mz: 366 (100% Merr]).
The conpound was prepared by a protocol42 simlar to that of exanple | by
repl aci ng N, N-di net hyl -1, 4- phenyl di am ne di hydrochl ori de W th

3- (N, N-di Exafipleapi no) aniline. 15 Exanple 3 [err]

S‘N OH
H

F F
F

7-Hydroxy-2-pentafluorobenzenesulfonamidonaphthalene. The compound was prepared by a
10  protocol similar to that of Example 19 by replacing p-phenetidine with
2-amino-7-hydroxynaphthalene. 'H NMR (CDCl,) 8.15(t,J=8Hz, 1H), 7.55(d, /~8Hz,

1H), 7.44 (s, 1H), 7.42 (d, J=8Hz, 1H), 7.40 (s, 1H), 6.88ppm (g, /=8Hz, 1H).

F o0 /@\
Fﬁj:s\n OPh
H
F F
F

3FPhcnoxy-l-pentaﬂuorobenzenesulfonmnidobenzene. The compound was prepared by a

protocol similar to that of Example 19 by replacing p-phenetidine with 3-phenoxyaniline. 'H

NMR (CDCl,) 7.34 (1, J= 8Hz, 2H), 7.26 ( t, J=8Hz, 1H), 7.16 (1, J=8Hz, 1H), 6.94 (d,
25 J=8Hz, 2H), 6.86 ( 4, /~8Hz, 1H), 6.82 ( d, J/=8Hz, 1H), 6.74 (s, 1H ).

Example 23
15



20 1, 2- Et hyl enr di oxy- 4- pent af | uor ophenyl sul f onam dobenzene. 1H NWVR
(CbA 3): 6.97(s, 1H), 6.76(d, J=8.6Hz,.1H), 6..72(d, J=2.6Hz, 1H),
6.62(dd, J=8.6, 2.6Hz, 1H), 4.21ppm (s, 4H). FAB m z: 381(100%

MtH err]). Anal wabzis77t or CLA4HSFSNOAS: C 44.09, H 2.12, N 3. 6PCIRISIZR26
8.39. Found: C 43.83, H 2.19, N 3.62, S 8.20. The conpound was prepared by
a protocol similar to that of exanpl €31 by replacing
N, N- di et hyl - 1, 4- phenyl di am ne di hydrochl ori de W th
3, 4- et hyl enBgdmple 24 | i ne. WO 97/ 30677
PCT/ US97/ 02926 '

32
F Q0 /@\
Fﬁsm OMe
5 H
F F
F

3-Methoxy-1-pentafluorobenzenesulfonamidobenzene, The compound was prepared by a

Exanple 4 [err]

10  protocol similar to that of Example 19 by replacing p-phenetidine with 3-methoxyaniline. 'H
NMR (CDCl;) 7.20(d, /= 8Hz, 1H, ), 6.95 (s, 1H), 6.78 ( d, J=8Hz, 1H,), 6.70 ( t, /=8Hz,
1H), 3.79 ppm (s, 1H). |

Example 25
15

20 F F

4-(1-Morpholino)-1-pentafluorobenzenesulfonamidobenzene. The compound was prepared
by a protocol similar to that of Example 19 by replacing p-phenetidine with

25  4-(1-morpholino)aniline. 'H NMR (CDCly) 7.09 (d, J = 8Hz, 2H), 6.85 (d, J=8Hz, 2H),
3.85 (t, /=8Hz, 4H), 3.15ppm (t, /=8Hz, 4H).



5 1, 2- Met hyl enedi oxy- 4- pent af | uor ophenyl sul f onam dobenzene. 1H NWVR
(CDA 3): 6.85(s, 1H), 6.78 (s, 1H), 6.70(d,J=8Hz, 1H), 6.57(d, J=8Hz,
1H), 5.97ppnm(s, 2H). The conpound 10 was prepared by a protocol simlar to
t hat of exanpl wolg7hyerrepl aci ng N, N- di et hyl - 1, 4- phenyl di anp&tuser/02926

di hydrochl oride with 3, 4-nethyl enedi oxyani | i ne. Exanple 5 [err] 15

20 1, 2- Di met hoxy- 4- pent af | uor ophenyl s#4 f onani dobenzene. 1H NVR (CDC 3):
6.98(s, 1H), 6.85(d, 1H), 6.74(d, 1H), 6.60(dd, 1H), 3.85(s, 3H),

3. 83ppm ( Exathphe 26FI , m z: 383(50, Merr]), 152(100). The conpound was
prepared by a protocol simlar to that of exanple 1 by repl aci ng

N, N- di net hyl -1, 4- phenyl di am ne di hydrochlguede with 3, 4-di met hoxyaniline.

Fo o @[OMe
\W/4
5 F K‘;[ SN OMe
H
F F
F
5-Pentafluorobenzenesulfonamido-1,2,3-trimethoxybenzene. The compound was prepared
10 by a protocol similar to that of Example 19 by replacing p-phenetidine with
3,4,5-trimethoxyaniline. !HNMR (CDCl,) 8.14 (s, 1H), 6.46 (s, 2H), 3.69 (s, 6H), 3.59 (s,
3H).

Example 27
15  1,3-Dimethoxy-2-hydroxy-5-pentafluorobenzenesulfonamidobenzene .

1,2-Dihydroxy-3-methoxy-5-pentaflucrobenzenesulfonamidobenzene.
5-Pentafluorobenzenesulfonamido-1,2,3-trihydroxybenzene.
1,2,3-Methoxy-5-pentafluorobenzenesulfonamidobenzene (269mg, 0.65mmol) was
suspended in dry CH,Cl, (SmL) at 0 °C under nitrogen. To the mixture was added BBr, as a
20 1M solution in CH,Cl, (3.26mmol, Seq.). The mixture was warmed to ambient temperature
and stirred overnight. The reaction mixture was poured over ice (75mL) and extracted 3 times
with 30 mL portions of CH,Cl,. The organic layer was dried with MgSO,, evaporated, and
the residue was subjected to chromatography over silica eluting with 30% (v/v) EtOAc/Hex to
afford the three products. The compounds of Examples 28 and 29 were prepared in a manner

25  similar to that described above beginning with the product of Example 20 and treating it with
BBr,.

30
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33 Exanple 6 [err] 5
2- Hydr oxy- 1- nmet hoxy- 4- pent af | uor ophenyl sul f onan dobenzene. 1H NVR (CDC 3):
6. 93(s, 1HVO B3W678. 8(m 3H), 5.68(bs, 1H), 3.85ppn(s, 3H) PCHPSIHR526
333(20, Merr]), 138(100). np 10 118-12Q_[err]C. The conpound. was prepared
by a protocol simlar to that of exanpl et by repl aci ng
N, N- di et hyl - 1, 4- phenyl di am ne di hydrochl oride with
3- hydr oxy- 4- met hoxyani | i ne. Example_ 7 [err] 15
OMe
o o OH
FR7
F S\N OMe
|
5 H
F F
F

1,3-Dimethoxy-2-hydroxy-5-pentafluorobenzenesuifonamidobenzene
TH NMR (CDCl,) 10.85 (s, 1H), 8.31 (s, 1H), 6.41 (s, 2H), 3.66 ppm (s, 6H).

10 OMe
o o OH
. Y
S\@ OH
H
F F
15 F
1,2-Dihydroxy-3-methoxy-5-pentafluorobenzenesulfonamidobenzene. 'H NMR (CDCl,)
10.73 (s, 1H), 8.31 (s, 1H), 6.27 (s, 1H), 6.26 (s, 1H), 3.66 ppm (s, 3H).
0 o OH
- Y
S‘N OH
H
F F
25 F

5-Pentafluorobenzenesulfonamido-1,2,3-trihydroxybenzene. 'H NMR (CDCL) 11.0(,
1H), 9.03 (s, 2H), 8.06 (s, 1H), 6.13 ppm (s, 2H).



20 3- Fl uor o- 4- met hoxy- 1- pent af | uor osul f onam dobenzene. 1H NMR
(DVBO) 11.15 (broad s, 1H), 7.13 (t, J=9Hz, 1H), 7.02 (dd, J=9.5 2.5 Hz,
1H), 6. 94ppm (dd, J=8.8 1.5Hz, 1H), 3.79ppm (s, 3H). EI, mz: 371 (20,
Merr]), 140 (%@930émal . cal cd. for CLl3H7HF6NL(GBS1: C 42pBPruseinie®e0, N
3.77, S 8.64. Found: C 42.19, H1.83, N 25 3.70, S 8.60. M
118-119[err] C. The conpound was preparedbby a protocol simlar to that of
exanple 1 by replacing N, N-di nmet hyl -1, 4- phenyl di am ne di hydrochl oride with

ngl'} ngg/ WI e Yo o7l 087 34 [err] 5
OMe
F 0\\ //0
s F SN OH
H
F F
F

3-Hydroxy-5-methoxy-1-pentafluorobenzenesulfonamidobenzene. 'H NMR (CDCl;) 11.2
10 (s, 1H), 9.63 (s, 1H), 6.23 (s, 1H); 6.21 (s, 1H), 6.08 (s, 1H), 3.63 (s, 3H).

Example 29
OH
15 F o\\ //O
F S\N OH
. H
F F

F

20  3,5-Dihydroxy-1-pentaflucrobenzenesulfonamidobenzene. 'H NMR (CDCL,) 7.15 s, 1H),
6.25 (s, 2H), 6.15 s, 1H), 5.31 (s, 2H).



4- Met hoxy- 1- pent af | uor ophenyl sul f onam dobenzene. 1H NMR (CDC 3): 6.99 (s,
1H), 6.96(d, J=4Hz, 2H), 6.88 (d, J=4Hz, 2H), 3.83ppn(s, 3H. El, mMz:
353 (60, Merr]), 122 (100). M p. 102-103 [err]C. The conpound was
prepared by a pM®#®677si m | ar to that of exanple 1 10 by replPEE/US02926
NN- di net hyl - 1, 4- phenyl di am ne di hydrochl oride with 4-nethoxyanili ne.
Exanple 9 [err] 15 3- Hydr oxy47 1

- pent af | uor ophenyl sul f onam dobenzene. 1H NMR (CD3QD): 7.15(t, J=8.1Hz, 20
1H), 6.67(tExadple 3z, 1H) 6.60(dd, J=1.3Hz, 7.8Hz, 1H), 6.52ppm (dd,

J=2.4Hz 8. 3Hz, 1H. El, mz: 339 (80, Merr]), 256 (50), 81 (100). The
conpound was prepared by a protocol simlar to that of exanple 1 by
repl aci ng N, N-di net hyl -1, 4- phenyl di am ne di hiydr ochl ori de W th
3- hydr oxyani | i ne. OMe
o)
5 | 0\\8//
N
Me
F F
F

2-Fluoro-1-methoxy-4-(N-methylpentafiuorophenylsulfonamido)benzene. Prepared using a
10  procedure similar to that of Example 18 replacing
4-(N,N-dimethylamino)- 1 -pentafluorophenylsulfonamidobenzene with the appropriate
non-substituted sulfonamide (product of Example 7). 'H NMR (CDCl,): 6.97-6.94(m, 2H),
6.89(t, /=9Hz, 1H), 3.87(s, 3H), 3.35ppm (t, /=1Hz). EI m/i: 385(20, M*), 154(100). Anal.
calcd. for C, ;HyFNO;: C 43.64, H 2.35, N 3.64. Found C 43.55, H 2.38, N 3.65.
15
Example 31

N
H

. Br
OMe
B AL
20 F S.
F

2-Bromo-1-methoxy-4-pentafluorophenylsulfonamidobenzene. 'H NMR (CDCl,): 7.35(d,

25 J=3Hz, 1H), 7.15(dd, J=9Hz, 3Hz, 1H), 6.97 (s, 1H), 6.81(d, J=9Hz, 1H), 3.88 ppm (s, 3H).
EI m/2: 433(35, M*), 202(100). The compound was prepared by a protocol similar to that of
example 1 by replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride with
3-bromo-4-methoxyaniline.

30
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35 ' Exanple 10 [err]
4- Hydr oxy- 1- pent af | uor osul f onam dobenzene. 1H NMR (CD30OD): 6.95(d, J=8.9Hz,
H) , wo ssetbppm (d, J=8.9Hz, 2H), ElI, nmlz: 339 (30pcdreofidds The
conpound was prepared by a ' 10 protocol simlar to that of exanple
1 by replacing N, N-di et hyl -1, 4- phenyl d4&mi ne di hydrochl ori de
wi t h 4-hydroxyanil i ne. Exanple 11 [err]
Me Exampfe 32
1, 2- Di et hyl - 4- pent af | uor ophenyl sul f onam dobenzene. 1H NWVR (CDO 3): 7.03(d,
J=7. 9Hz, 20 1H), 6.92(s, 1H), 6.85-6.82(m 2H), 2.18(s, 3H),
2. 16ppm(s, 3H). The conpound was Ci prepared by a protocol
simlar to that of exanple 1 by replacing OMe
F 0\\//o
s F S<
N
H
F F
F

2-Chioro-1-methoxy-4-pentafluorophenylsulfonamidobenzene. 'H NMR (CDCl,): 7.19(d,

10 J=3Hz, 1H), 7.08(dd, /=9Hz, 3Hz, 1H), 7.01 (s, 1H), 6.84(d, /=9Hz, 1H), 3.85 ppm (s, 3H).
EI m/z(rel. abundance): 387(10, M*), 156(100). The compound was prepared by a protocol
similar to that of example 1 by replacing N, N-dimethyl-1,4-phenyldiamine dihydrochloride
with 3-chloro-4-methoxyaniline.

15 Example33

NMe,sHCI
F QKAP‘/[::]/
F Sy
H
" F: :i: :F |
F

4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene hydrochloride.
4-(N, N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene (2g, 5.5mmol) was
dissolved in 15mL of diethyl ether at ambient temperature under nitrogen. Gaseous HC] was
25 bubbled into the reaction mixture for 5 min. The mixture was filtered and the resulting solid
washed twice with 15mL portions of ice cold diethyl ether to afford the product as a white
solid (1.89g, 86% yield). 'H NMR (CD;0D): 7.62(dd, /=9.0Hz, 1.6Hz, 2H), 7.44(dd,
J=9.0Hz, 1.6Hz, 2H), 3.28ppm(s, 6H). FAB m/z: 367(100%, M+H*), 135(90%), 121(45%).
Anal. calcd. for C,,H,,CIFN,0,S: C 41.79, H 3.01,N 6.97, S 7.95. Found C 41.71, H 3.05,
0 N7.01,S796.



N, N- di met hyl - 1, 4- phenyl di am ne di hydrochl oride with 3, 4-di nethyl anili ne.

WD 97/ 30677 PCT/ US97/ 02926

36 Exanple 12 [err] 5 4- (N, N-Di et hylam no)- 1

- pent af | uor ophemd szdosNan dobenzene. 1H NVR (CDC 3): 6. 93(d, PCT/USS7/02926
J=8.8Hz, 2H), 6.78(s, 1), 6.45(d, J=8.7Hz492H), 3.25(dd, J=7.0Hz,

7.3Hz, 4H), 1. 10ppm (t, J=7.2Hz, 6H). The conpound was prepared by a

protocol simg that of exanple 1 by 10 replacing
N, N- di et hym%enyl di am ne di hydrochloride with

4- (N, N-di et hyl am no) ani | i ne. Exampl e li[err]

F
F 0.0

3,4-Difluoro- 1-pentafluorobenzenesulfonamidobenzene. The compound was prepared in a

10  manner similar to that of example 1 by replacing N, N-dimethyl-1,4-phenyidiamine
dihydrochloride with 3,4-difluoroaniline. 'H NMR (CDCl,) 7.13 (m, 3H), 6.91ppm (m, 1H).
El, m/z (relative abundance) : 359 (20), 128 (100). Anal. calcd. for C13H4FTN102S1: C
40.12, H 1.12, N 3.90. Found: C 40.23, H 1.17, N 3.89.

15 Example 35

20 F

4-Trifluoromethoxy- | -pentafiuorobenzenesuifonamidobenzene. The compound was
prepared in a manner similar to that of example 1 by replacing
N, N-dimethyl-1,4-phenyldiamine dihydrochloride with 4-(trifluoromethoxy)aniline. 'H

25 NMR(CDCl,) 7.18ppm (m, 4H). EI, m/z (relative abundance) : 407 (20), 176 (100). Anal.
calcd. for C13HSFEN10381: C 38.34, H 1.24, N 3.44. Found: C 38.33, H 1.30, N 3.43.



15 4- Am no- 1- pent af | uor ophenyl sul f onam dobenzene. 1H NVR (CDC 3):
6.82(d, J=8.7Hz, 20 2H), 6.49ppn(d, J=8.7Hz, 2H). EI, mz: 338(7, Merr]),

107(100), 80(40). The conpound was prepared by a protocol simlar to
t hat of exanplwodms7r epl aci ng N, N- di net hyl - 1, 4- pheny! dimus97/02926
di hydrochl oride with 1, 4-di am nobenzenesg WD 97/ 30677
PCT/ US97/ 02926 _ 37 Exanpl e 14
Lerr] Example 36
/N Cl
i F O\,S,IOLJ/
\N \
5 N e
F

;'Z-Chloro-S-pentaﬂuorophenylsulfonamidopyridine. The compound was prepared in a
manner similar to that of example 1 by replacing N, N-dimethyl-1,4-phenyldiamine

10  dihydrochloride with 5-amino-2-chloropyridine. H NMR (DMSO-dS): 8.18 (d, J=2.68 Hz,
1H), 7.64 (dd, J=8.75, 2.89 Hz, 1H), 7.50ppm (d, J=8.75 Hz, 1H). EI m/z 358 (20, M*),
127 (100). Anal. caled. for C,,H,CIF;N,0,S: C 36.83, H 1.12, N 7.81, S 8.94, C1 9.90.

Found: C 37.00, H 1.16, N 7.78, S 8.98, Cl 10.01. White crystals with M.P.=144-145 0C.

15 Example37

OMe
F s%y OH
F F WOH

F
20

2-Hydroxy-1-methoxy-4—(N-(5-hydroxypentyl}pentaﬂuorophenylsulfonamido) benzene.
N-(5-hydroxypentyl)-2-hydroxy-1-methoxy-4-aminobenzene as prepared by reductive
amination of 5-amino-2-methoxy phenol with glutaric dialdehyde with NaBH, in MeOH.
2-Hydroxy-1-methoxy-4-(N-pentane-5-ol-pentafluorophenyisulfonamido) benzene was

25 prepared in a manner similar to that of example 1 by replacing
MN-dimethyl-lA—phenyldiamine dihydrochloride with N-(5-
‘hydroxypentyl)-2-hydroxy-1-methoxy-4-aminobenzene. 'H NMR (CDCl,): 6.78(d, J=8.6
Hz, 1H), 6.71(dd, J=8.59, 2.48 Hz, 1H), 6.63(d, J=2.48 Hz, 1H), 3.88(s, 3H), 3.7(t, J=6.8
Hz, 2H), 3.6(t, J=6.39 Hz, 2H), 1.5ppm (m, 6H). Anal. calcd. for C,H,;FNO,S: C 47.47,

30 H3.98, N 3.08,S 7.04. Found: C 47.47, H 4.04, N 3.11, S 6.97. White crystals with
M.P.=118e.



Pent af | uor ophenyl sul f onam dobenzene. 1H NWVR (CDC 3): 7.30(d, J=8Hz, 2H),

7.13-7.2(m

3H), 7.0ppm(s, 1H). ElI, mz: 323(90, Merr]), 92(100). The

conmpound was prepared by a 10 protocol simlar to that of exanple 1 by
repl aci ng N, N-di W&87pp671 | 4- phenyl di am ne di hydr ochl ori de WPEFHUSATORS26e.
Exampl e 15 [err] 20 - 5- Pent afSluor ophenyl sul f onani doi ndazol e.
1H NWVR (CD30D): 7.98(s, 1H), 7.69(s, 1H), 7.47(d, J=8.3Hz, 1H)
7.23ppm(d, J=8.3Hz, 1H). EIl mz: 364(50, MtH err]), 133(100). The

conpound was prepared by a protocol simlar to that of exanple 1 by

repl aci ng

met hyl - 1, 4- phenyl di am ne di hydrochl oride w th

5-am noi ndazol e. 25

10

15

20

25

O'Bu
22 T
F S‘l}l
F F
F

4-(1,1-Dimethyl)ethoxy-1-pentafluorophenylsulfonamido- benzene.

The compound was prepared in a manner similar to example 46 by replacing 3-chloroaniline
with 4-t-butoxyaniline. 4-r-Butoxyaniline was prepared by the method of Day (J. Med.
Chem. 1975, 18, 1065). '"HNMR (CDCl,): d 7.07 (m, 2), 6.92 (m, 2), 6.88 (m, 1), 1.31 (s,
9). MS (ED): m/z 395 (1, M), 339 (28), 108 (100). Anal. Calcd. for C,(H,,F{NO,S: C,
48.61; H, 3.57; N, 3.54; S, 8.11. Found: C, 48.53; H, 3.60; N, 3.50; S, 8.02.

Example 39

OMe
F o‘\ ’9
F S.N OH
F F H Br
F

1-Bromo-3-hydroxy-4-methoxy-1-pentafluorobenzenesulfonamidobenzene. The compound
was prepared by bromination of the compound of example 6 with N-bromosuccinamide in
dichloromethane. 'HNMR (CDCl,) 7.28 (br s, 1H), 7.21 (d, /~9Hz, 1H), 6.80 (d, /~9Hz,
1H), 6.05 (s, 1H), 3.89ppm (s, 3H). EI, m/z (relative abundance) : 449 (25), 447 (25), 218
(100), 216 (100). Anal. caled. for CI3H8Br1FSN104S1: C 34.84, H 1.57, N 3,13, S 7.15.
Found: C 34.75, H 1.60, N 3.07, S 7.08.



WO 97/ 30677 PCT/ US97/ 02926

38 Exanple 16 [err] ‘5

5- Pent af | uor ophenyl sul f onam doi ndol e. 1H NVMR (CDCl 3): 8.2(s, 1H), 7.43(s,
1H), 7.3(d, 1Owodwmsetz, 1H), 7.22(s, 1H)), 6.98 (d, J=8 Hz, lgdpudsGepem
(s, 1H), 6.50ppm(s, 1H). El n z: 362¢Merr]), 131(100). The conpound
was prepared by -a protocol simlar to that of exanple 1 by repl aci ng

N, N- di met hyl, - -phenyl di am ne- di hydrochl ori de with 5-am noi ndol e.
Exanpl e 17

: Br. oM
LX)
F S-
Ly
H
5 F F
E _
2-Bromo-4-methoxy-5-hydroxy-1-pentafluorobenzenesulfonamidobenzene. The compound
was prepared by bromination of the compound of example 6 with N-bromosuccinamide in

dichloromethane. 'H NMR (CDCly) 7.28 (s, 1H), 7.16 (br s, 1H), 6.91 (s, 1H), 5.63 (s, 1H),

10  3.85ppm (s, 3H). El, m/z (relative abundance) : 449 (25), 447 (25), 218 (100), 216 (100).
Anal. caled. for C13HSBriFSN10481: C 34.84, H 1.57, N 3.13, S 7.15. Found: C 34.84, H

1.57,N 3.05, S 7.06.
E Br. OMe
oS 1X
F S‘l\’l F
E E H
F
20

1-Bromo-4-fluoro-5-methoxy-2-pentafluorophenyisulfonamidobenzene. The compound was

e

Example 41
15

prepared by bromination of the compound of example 7 with bromine water. 1H NMR
(CDCLy): 7.49 (d, J=11.72 Hz, 1H), 7.21 (s, 1H), 7.04 (d, }=8.2 Hz, 1H), 3.84 ppm (s, 3H).
EI m/z: 449 (20, M*), 451 (20 ), 228 (100), 230 (100). Anal. Caled. for C,;H,BrENO,S: C

25 34.69,H1.34,N3.11,S 7.12, Br 17.75. Found: C34.76, H 1.29,N 3.05, S 7.12, Br 17.68.
White crystals with M.P.= 109 0C,



20 4- (N, N- Di et hyl am no) -

1- (N- et hyl pent af | uor ophenyl sul f onam do) benzene.

4- (N, N- Di et hyl am no) - 1- ( pent af | uor ophenyl sul f onam do) benzene (100ng,
0.273mml ) was WOSHI6E0| ved in dry THF (2.5nmL) and to the sysPERUFAE2R4ded
under N2 at roomtenperature a 25 1M sofdtion of lithium
bis(trinmethylsilyl)amde (0.274n.). The reaction m xture was stirred

for 10 mn Wby addi tion of Mel (65ng, 0.028nmL). The reaction

m xture was overni ght, the solvent was evaporated under
reduced pressure and the crude product purified by HPLC using silica
as the stationary phase and eluting with okt AVI®ex (v/v) to afford

the product as a white solid in 609ki@ d ). El mz: 380(35 Merr]),
149(100). 1H NWMR 30 (CD3OD) S35 3 05&. 68(d, J=8Hz, 2H),
3.33(s, 3H 2.93(s, 6H). Anal. 5H13F5S2N2: C 47.37, H
3.45, N ¥.37. Found: C 47.37, NN&. 32. WD 97/ 30677
PCT/ US97/ 02926 F F 39

2-Hydroxy-1-methoxy-4-pentafiucrobenzenesulfonamidobenzene sodium sait. The
compound was prepared by treating the compound of example 6 with an equimolar amount of

10 IN NaOH,,,. The mixture was then lyophilized and the residue recrystallyzed from ethyl

acetate/ ether. 'H NMR (DMSO) 8.40 (s, 1H), 6.57 (d, /=9Hz, 1H), 6.39 (d, /=2Hz, 1H),
6.24 (dd, J=9, 2Hz, 1H), 3.62ppm (s, 3H). Anal. calcd. for C13H7FSN1NalO451: C 39.91,
H 1.80, N 3.58, Na 5.88, S 8.19. Found: C 39.79, H 1.86, N 3.50, Na 5.78, § 8.07.

15 Example43

Me

O
22 X
F S\'\" OH
F F K
20 F

2-Hydroxy-1-methoxy-4-pentafluorobenzenesulfonamidobenzene potassium salt. The
compound was prepared in 2 manner similar to that of example 42 by replacing IN NaOH
with IN KOH. 'H NMR (DMSO) 8.30 (br s, 1H), 6.55 (d, /=9Hz, 1H), 6.36 (d, J~2Hz,

25 1H), 6.25 (dd, /=9, 2Hz, 1H), 3.61ppm (s, 3H). Anal. calcd. for C13H7FSKIN104S1: C
38.33, H 1.73,N 3.44, S 7.87. Found: C 38.09, H1.79,N 3.39, § 7.97.



Exanple 18 [err] 5

1, 2- D hydr oxy- 4- pent af | uor ophenyl sul f onam dobenzene. 10

1- Hydr oxy- 2- met hoxy- 4- pent af | uor ophenyl sul f onan dobenzene (250ny,

0. 678mmol ) waswo93sergpended in dry CH2C 2 (5nlL) at 'O C under porfuosegass 10
the m xture was added BBr3 as a IM solution in CH2C 2 (0. 746mol
1.1eq.). The mixture was warned to anbifht t enperature and stlrred
overnight. The reaction m xture was poured over ice (75nm) and

extract edggﬂh'ggg_with 30 nL portions of CH2Cl 2. The organic | ayer was
dried with MgSO4 15 and the sol vent was evaporat ed. The crude product was

purified by chromat ography over OMeng with 30% (v/v) EtOAc/ Hex
to afford the product as a whitfe @I(Dd}@% yield (98ngy). 1H NWR
3HZ;

(DVBO): 10.63(s, 1H), 9.15s, 661(d J=9Hz, 1H),
6.58(d, J=3Hz, 1H), 6.39ppn( 9H2N

5

2-Fluoro-1-methoxy-4-pentafluorobenzenesuifonamidobenzene potassium salt. The
compound was prepared in a manner similar to that of example 43 by replacing the compound
from example 6 with example 7. 'H NMR (DMSO) 6.80 (t, /~10Hz, 1H), 6.72 (dd, J=9,

10 2Hz, 1H), 6.54 (dd, /=9, 2Hz, 1H), 3.68ppm (s, 3H). Anal. calcd. for C13H6F6KIN103S1:
C38.15,H 1.48, N 3.42, S 7.83. Found: C 38.09, H 1.51, N 3.35, S 7.73. M.P.=202-205 0C.

Example 45

15 F o

20  2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene sodium salt. The compound
was prepared in a manner similar to that of example 44 by replacing 1IN KOH with 1N
NaOH. 'H NMR (DMSO) 6.80 (t, /=10Hz, 1H), 6.71 (dd, /=9, 2Hz, 1H), 6.53 (dd, J=9,
2Hz, 1H), 3.69ppm (s, 3H). Anal. calcd. for CI13H6F6NINal103S1: C 39.71, H 1.54, N
3.56,Na 5.85, S 8.15. Found: C 39.56, H 1.62, N 3.49, Na 5.88, S 8.08.



WD 97/ 30677 PCT/ US97/ 02926

40 Exanple 19 [err] 4- Et hoxy- 1

- pent af | uor obenzenesul f onam dobenzene. To a stirred solution of

p- pheneti dine 18¥Q¥306Tg, 0. 729nmol ) in di met hyl f or mami de ( 3. 6 SCR{USY#29%65 C

was added pent af | uor obenzene sul fon chloride (0.135nL, 0.911mmol),
fol |l owed by sodi um carbonate (0.1169¢, 1.09nmmol ), and the reaction
m xture was stirred for 18 hours. The reaction m xture was dil uted

with ethyl Examplet4é (50nl) and washed with 20% anmoni um chloride (2 x 20ni)
and saturated sodiumchloride (2 x 20nm.). The organic |ayer was dried
(sodiumsulfite), and 15 the ethyl acetatg was renpved under reduced
pressure to yield a reddish-bro (Q\ chromat ography (3:1

et hyl acet at e/ hexane) vyi el ded¢F. ¢ ti 8 ﬁ (0.222g, 83% . 1H NVR
(cbA3) 7.08 (d, J= 9Hz, 2H), 6. (d, J=9Hz, 2H), 3.96 (q,
J=T7Hz, 5 £

3-Chloro-1-pentafluorophenylsulfonamidobenzene. To a solution of
pentafluorobenzenesulfonyl chloride (0.15 mL, 1.00 mmol) in MeOH (4 mL) was added
3-chloroaniline (260 mg, 2.04 mmol). After stirring at rt for 1 h, the reaction mixture was

10  concentrated under reduced pressure and the residue was taken up in EtOAc and then filtered
through a plug of silica gel. The filtrate was concentrated to give a yellow oil that upon
chromatography provided 265 mg (74%) of product. 'H NMR (CDCl,): d 7.28-7.24 (m,

1H), 7.21-7.17 (m, 2H), 7.10-7.08 (m, 1H), 7.07 (s, 1H). MS (EI): m/z 357 (42, M*), 258
(76), 126 (87), 99 (100). Anal. Caled. for C;,H,CIF,NO,S: C, 40.30; H, 1.41; N, 3.92; §,

15 8.96. Found: C, 40.18; H, 1.35; N, 3.84; S, 8.90.

Example 47

|
F
} e 1Y

4-Chloro-1-pentafluorophenylsulfonamidobenzene. The compound was prepared in a

25  manner similar to that described in example 46 by replacing 3-chloroaniline with
4-chloroaniline. 'HNMR (CDCl,): d 7.30 (m, 2H), 7.20 (m, 1H), 7.14 (m, 2H). MS (EI):
m/z 357 (27, M), 258 (38), 126 (100), 99 (85). Anal. Calcd. for C,,H,CIF;NO,S: C, 40.30;
H, 1.41; N, 3.92; S, 8.96. Found: C,40.19; H, 1.37; N, 3.87; S, 8.88.



2H), 1.37 ppm (t, J=7Hz, 2H). IR (neat) 3000-3600, 1750 cnjerr]. El mz

367(Merr]), 154, 136. 20 The conpounds of Exanples 20
through 26 were prepared by a protocol simlar to t hat of Exanple 19
by repl aci ng pwhenmsrxdi ne with the appropriate am ne. PCT/US97/02926D
97/ 30677 PCT/ US97/ 02926

41 Exanpl e 20 [err] 5 56

3, 5- Di net hoxy- 1- pent af | uor obenzenesul f onam dobenzene . The conpound was
pr epar ed Wa protocol simlar to that of Exanple 19 by replacing

p- phenetidine wth 3, 5-di net hoxyaniline. 1H NVR (CDCl 3) 6.91(s, |H),
6.32(s, 2H), 6.25(s, 1H), 3.72ppn(s, 6H) ,
O
F S< NO,
H
5 F F

3-Nitro-1-pentafluorophenylsulfonamidobenzene. The compound was prepared in a manner
similar to that described in example 46 by replacing 3-chloroaniline with 3-nitroaniline. 'H
10 NMR (CDCl,): d 8.14 (s, 1H), 8.06-8.03 (m, 2H), 7.66-7.63 (m, 1H), 7.55 (m, 1H). MS

(EI): m/z 368 (54, M*), 137 (70), 91 (100). Anal. Caled. for C,H;F,N,0,S: C, 39.14; H,
1.37;N, 7.61; S, 8.71. Found: C, 39.39%; H, 1.45; N, 7.46; S, 8.58.

Iiﬁf

4-Methoxy-1-pentafluorophenylsulfonamido-3-trifluoromethyl benzene. The compound

Example 49
15

20

was prepared in a manner similar to that described in example 46 by replaéing 3-chloroaniline
with 4-methoxy-3-trifluoromethylaniline which was obtained by the hydrogenation of the
corresponding nitro compound. White solid, mp 121-123 °C. 'THNMR (CDCl,): d

25 7.43-7.37 (m, 2H), 6.96 (d, /= 8.8, 1H), 3.88 (s, 3H). MS (EI): m/z 421 (16, M*), 190 (100).
Anal. Calcd. for C, H,F;NO,S: C, 39.92; H, 1.67; N, 3.32; §, 7.61. Found: C, 40.17; H,
1.68; N, 3.28; S, 7.67.



Example 21 [err] 15 20
3- Et hoxy- 1- pent af | uor obenzenesul f onam dobenzene . The conpound was prepared

by a protocol simlar to that of Exanple 19 by replaci ng p-phenetidine
‘W th 3- et hoxyaniWe A#E3061H NVMR (CDOl 3) 7.35(t, J=8Hz, H), 7.PCIUSIN0HR6
6.92( s, 1H), 6.86(d, J=8Hz, 1H), 6.;3(d, J=8Hz, 1H), 4.15(q, J=6Hz,
2H), 1.56ppm ( t, J=6Hz, 3H). 25 5 WD 97/ 30677
PCT/ US97/ 02926 42 Exanpl e 22
[err] Example 50 '
Me
F
| o2
F S‘N
5 .
AL
' F

4-Methoxy-1-(N-(2-propeny])pentafluorophenylsulfonamido)benzene. To a solution of
4-methoxy-1-pentafluorophenylsulfonamidobenzene (448 mg, 1.27 mmol) in THF (3 mL)

10 was added triphenylphosphine (333 mg, 1.27 mmol) and allyl alcohol (0.09 mL, 1.27 mmol).
Diethylazodicarboxylate (0.20 mL, 1.27 mmol) was added and the mixture was stirred at rt.
After 1 h, the reaction mixture was poured onto saturated NaCl (10 mL) and extracted with
CH,CL, (3 x 10 mL). The combined organic extracts were washed with saturated NaHCO,
(10 mL) and dried (MgSO,). Concentration followed by flash chromatography

15 (25:25:1/hexanes:CH,CL,:EtOAc) provided 451 mg (90%) of product as a white solid, mp
59-60 °C. 'H NMR (CDCl,): d 7.06 (m, 2H), 6.85 (m, 2H), 5.79 (m, 1H), 5.15 (s, 1H), 5.11
(m, 1H), 4.37 (d, /= 6.3, 2H), 3.80 (s, 3H). MS (EI): m/z 393 (33, M*), 162 (100), 134 (66).
Anal. Caled. for C, 6t} FsNO;S: C, 48.98; H, 2.83; N, 3.57; 8, 8.17. Found: C, 49.13; H,
3.15; N, 3.63; S, 8.15.

20



5 7- Hydr oxy- 2- pent af | uor obenzenesul f onam donapht hal ene. The
conpound was prepared by a 10 protocol simlar to that of Exanple 19 by
repl aci ng p-phenetidine with 2- am no- 7- hydr oxynapht hal ene. 1H NWR

(CDA 3) 8.15 (wogmesiiz, 1H), 7.55( d, J=8Hz, “1H), 7. 44 Gernusbiezes 42
(d, J=8Hz, 1H), 7.40 (s, 1H), 6.88ppm (g, J=8Hz, 1H). Exanpl e 23
[err] 15 3- Phenoxy- 1- pent & | uor obenzenesul f onam dobenzene.
The conpound was prepared by a

Example 51

Me

1-(N-(3-Butenyl)pentaﬂuorophenylsulfonamido)-4-methoxybenzeﬁe. The compound was
prepared in a manner similar to that described in example 50 by replacing allyl alcohol with
10 3-buten-1-ol. White solid, mp 64-66 °C. 'H NMR (CDCl,): d 7.08 (m, 2H), 6.86 (m, 2H),
5.74 (m, 1H), 5.10-5.04 (m, 2H), 3.83 (m, 2H), 3.81 (s, 3H), 2.25 (g, J = 6.9, 2H). MS (ED):
m/z 407 (13, M"), 366 (24), 135 (100). Anal. Calcd. for C,,H,,F{NO,S: C, 50.13; H, 3.46;
N, 3.44; 8, 7.87. Found: C, 50.25; H, 3.51; N, 3.43; S, 7.81. '

15  Example5?

20 F

4-Methoxy-1-(N-(4-pentenyl)pentafluorophenylsulfonamido)benzene. The compound was
prepared in a manner similar to that described in example 50 by replacing allyl alcohol with

25  4-penten-1-ol. Low melting semi-solid. 'H NMR (CDCl;): d 7.08 (m, 2H), 6.87 (m, 2H),
5.74 (m, 1H), 5.02-4.96 (m, 2H), 3.81 (s, 3H), 3.76 (t./ = 7.04, 2H), 2.11 (g, /= 6.9, 2H),
1.60 (pentet, J= 7.3, 2H). MS (EI): m/z 421 (30, M*), 190 (100). Anal. Calcd. for
C,sH¢FsNO;S: C, 51.31; H, 3.83; N, 3.32; §, 7.61. Found: C, 51.44; H, 3.89; N, 3.38; §,
7.54.

30



protocol simlar to that of Exanple 19 by replacing p-phenetidine with

3- phenoxyani l i ne. 1H NVR (CDA3) 7.34 ( t, J=8Hz, 2H), 7.26 ( t, J=8Hz,
1H, 7.16 ( t, J=8Hz, 1H), 6.94 (d, 25 J=8Hz, 2H), 6.86 ( d, J=8Hz, 1H),
6.82 ( d, J=8Hzwdldf3p6®. 74 (s, 1H). WO 97/ 30677 PCT/USY7/02926
PCT/ US97/ 02926 43 Exanple 24 [err]

3- Met hoxy- | - pent af | uor obenzenesul f onani dé®enzene. The conpound was prepared
by a 10 protocol simlar to that of Exanple 19 by replaci ng p-phenetidine
wi th 3-net {43 ne. 1H NWMR (CDCI 3) 7.20 (d, J= 8Hz, 1H,), 6.95 (s,
1H), 6.78 (d, J=Hz, 1H,), 6.70 (t, J=8Hz,

F
o8
F S‘N
5
i
F OH

1-(N-(2,3-Dihydroxypropyl)pentaflnorophenylsulfonamido)-4-methoxybenzene. To a

Me

solution of 4-methoxy-1-(N-(2-propenyl)pentafluorophenyisulfonamido)benzene (101 mg,
10  0.26 mmol) in acetone:water (8:1, 1 mL) at rt was added N-methylmorpholine N-oxide (34.0
mg, 0.29 mmol) and OsO, (0.10 mL of 0.16 M solution in H,0, 1.60 x 102 mmol). After

stirring at rt for 18 h, the reaction mixture was treated with saturated NaHSO, (5 mL) and
allowed to stir at rt. After 1 h, the reaction mixture was poured onto saturated NaHSO, (5
mL) and extracted with CH,Cl, (3 x 10 mL). The combined organic extracts were dried

15 (MgSO,) and concentrated. Flash chromatography (1:1, 1:2/hexanes:EtOAc) afforded 90 mg
(83%) of product as a white solid, mp 130-131 °C. H NMR (CDCl,): d 7.11 (m, 2H), 6.85
(m, 2H), 3.78 (s, 3H), 3.90-3.65 (m, SH). Anal. Calcd. for C;;H,;F;NO,S: C, 45.08; H,
3.07; N, 3.29; S, 7.52. Found: C, 45.09; H, 3.33; N, 3.27; S, 7.46.



1H), 3.79 ppm (s, 1H). Exanmple 25 [err] 15 20
4- (1- Mor phol i no) - 1- pent af | uor obenzenesul f onam dobenzene. The conpound was

pr epar ed by a protocol simlar to that of Exanple 19 by repl acing
p- pheneti di ne wid 39677 4- (1- not pholino)aniline. 1H NVR ( CDCl 3)pctnfsrdashe J =
8Hz, 2H), 6.85 (d, J=8Hz, 2H), 3.85 (t, J=8Hz, 4H), 3.15ppm (t, J=8Hz,
4H) . WD 97/ 30677 60
PCT/ US97/ 02926
- Example 34
Me

5 f;i 1

1-(N-(3,4-Dihydroxybutyl)pentafluorophenylisulfonamido)-4-methoxybenzene. The
10  compound was prepared in a2 manner similar to that described in example 53 by replacing
4-methoxy-1-(N-(2-propenyl)pentafluorophenylsulfonamido)benzene with
1-(N-(3-butenyl)pentafluorophenyisulfonamido)-4-methoxybenzene. White solid, mp
126-128 °C. 'HNMR (CDCl,): d 7.10 (m, 2H), 6.88 (m, 2H), 4.13 (m, 1H), 3.96 (m, 1H),
3.81 (s, 3H), 3.78-3.73 (m, 1H), 3.64 (dd, 1,/=2.9, 10.7, 1H), 3.47 (dd, /= 7.3, 11.2; 1H),
15  2.67 (bs, 1H), 1.92 (bs, 1H), 1.62 (m, 2H).

Example 55

Me
o, p /@,o
20 Fﬁs\u

25  1-(N-(4,5-Dihydroxypentyl)pentafluorophenylsuifonamido)-4-methoxybenzene. The
compound was prepared in a manner similar to that described in example 53 by replacing
4-methoxy—l-(N-(Z-propenyl)pentaﬂuorophenylsulfonamido)benzene with
4-methoxy-1-(V-(4-pentenyl)pentafluorophenyisulfonamido)benzene. White solid, mp
116-118 °C. 'H NMR (CDCl,): d 7.07 (m, 2H), 6.86 (m, 2H), 3.80 (s, 3H), 3.78 (m, 2H),

0 3.71-3.62 (m, 2H), 3.43 (dd, J= 7.5, 10.8; 1H), 1.90 (bs, 2H), 1.66-1.49 (m, 4H). Anal.
Calcd. for CgH,,F.NO,S: C, 47.48; H, 3.98; N, 3.08; 8, 7.04. Found: C, 47.58; H, 3.95; N,



44 Exanpl e 26 [err]

5- Pent af | uor obenzenesul f onam do-1, 2, 3-tri net hoxybenzene The conpound was
prepared 10 by a protocol simlar to that of Exanple 19 by repl acin ’g

p- pheneti di ne \WOQR7/30677 3 4 5-trimet hoxyaniline. 1H NVR ( CDC

1H), 6.46 (s, 2H), 3.69 (s, 6H), 3.59 (s 3H). Exarrple 27 15
1, 3- Di net hoxy- 2- hydr oxy- 5- pent af | uor oberﬂenesul f onam dobenzene.

1, 2- Di hydr oxy- 3- net hoxy- 5- pent af | uor obenzenesul f onam dobenzene.

5- Pent af | ugei®wéasnesul f onam do- 1, 2, 3-tri hydr oxybenzene.

1, 2, 3- Met hoxy- 5- pent af | uor obenzenesul f onam dobenzene (269ny, 0.65mvl) was
suspended in dry CH2A 2 (5nlL) at O [err] C under nitrogen. To the m xture

was added a 20 1Msolution in CH2A 2 (3.26nmol, 5eq.). The
m xture wa to anmbient tenperature and stirred overnight. The
reacti'on m xture was poured over ice (75m) and extracted 3 tines
5 .
: i 4 £
10 KH
OH

1-(N-(4-hydroxybuty
D)pentafluorophenyisulfonamido)-4-methoxybenzene. To a solution of
1-(N-(3-butenyl)pentafluorophenylsulfonamido)-4-methoxybenzene (410 mg, 1.01 mmol) in
THF (6.5 mL) at -78 “C was added BH,. THF (1.00 mL of a 1 M solution in THF, 1.00

15 mmol). After stirring at -78 °C for 1 h and at 0 °C for 1 h, the reaction mixture was treated
with H,0 (20 mL) and sodium perborate (513 mg, 5.14 mmol). Afier stirring at rt for 2 h, the

mixture was poured onto H,O (20 mL) and extracted with CH,Cl, (3 x 15 mL). The

combined organic extracts were washed with sat. NaCl (20 mL) and dried (MgSO,).

Concentration followed by chromatography (2:1/hexanes:EtOAc) afforded 270 mg (64%) of
20  product as a white solid, mp 88-90 °C. 'H NMR (CDCl,): d 7.08 (m, 2H), 6.85 (xh, 2H),

3.80 (s, 3H), 3.77 (m, 2H), 3.64 (t, J = 6.0; 2H), 1.63-1.55 (m, 5H), 1.50 (bs, 1H). Anal.
Calcd. for C;,H, FNO,S: C, 48.00; H, 3.79; N, 3.29; S, 7.54. Found: C, 48.08; H, 3.76; N,

3.34; 5, 7.46.

25



with 30 nmL portions of CH2A 2. The organic |l ayer was dried with MySO4,
evapor at ed, and the residue was subjected to chromatography over
silica eluting with 30% (v/v) EtOAc/Hex to afford the three products.
The conpounds woozgespl es 28 and 29 were prepared i n a manner pCHUSYT/oRI26 ar
to that described above beginning with the product of Exanple 20 and

treating it with BBr 3. 30 62 WO 97/ 30677
PCT/ US97/ 02926 45 Jerr] 5
Example 57

Me

. 0
F A /(j
S
F Fo
F
OH

4-Methoxy-1-(N-(5-hydroxypentyl)pentafluorophenylsulfonamido)-benzene. Tﬁe
10 compound was prepared in a manner similar to that described in example 56 by replacing
1-(NV-(3-butenyl)pentafluorophenyisulfonamido)-4-methoxybenzene with
4-methoxy-1-(N-(4-pentenyl)pentafluorophenyisulfonamido)benzene. White solid, mp
96-97 °C. 'H NMR (CDCL,): d 7.08 (m, 2H), 6.86 (m, 2H), 3.81 (s, 3H), 3.76 (t, J = 6.8,
2H), 3.62 (t, J = 6.4; 2H), 1.58-1.43 (m, 6H). Anal. Calcd. for C,;H,;FNO,S: C, 49.20; H,
15 4.13; N, 3.19; §, 7.30. Found: C, 49.11; H, 4.09; N, 3.14; S, 7.19.

Example 58

: ﬁﬁ)

4-Methoxy-3-nitro-1-pentafluorophenylsulfonamidobenzene. The compound was prepared
25  in a manner similar to example 46 by replacing 3-chloroaniline with 4-methoxy-3-nitroaniline

which was prepared by the method of Norris (dust. J. Chem. 1971, 24, 1449).

Orange-yellow solid, mp 95-97 °C. 'HNMR (CDCL,):d 7.64 (d, /=2.7; 1H), 7.51 (dd, J =

2.7,9.0; 1H), 7.09 (s, 1H), 7.09 (d, /= 9.0; 1H), 3.95 (s, 3H). Anal. Calcd. For

CsH,FN,O,8: C,39.21; H, 1.77; N, 7.03; S, 8.05. Found: C, 39.19; H, 1.73; N, 6.97; S,
30 7.95.



1, 3- D met hoxy- 2- hydr oxy- 5- pent af | uor obenzenesul f onam dobenzene 1H NMR
(CbdA 3) 10.85 (s, 1H), 8.31 (s, 1H), 6.41 (s, 2H), 3.66 ppm (s, 6H). [err]
10 15

1, 2- Di hydr oxy- 3WRREYY - 5- pent af | uor obenzenesul f onam dobenzenePCHIEPKRYR26
(CDCIS) 10.73 (s, 1H), 8.31 (s, 1H), &27(5 1H), 6.26 (s, 1H), 3.66
ppm (s, 3H). [err] 20 25

Example 59

1s ﬁj’@

3-Amino-4-methoxy-1-pentafiuorophenylsulfonamidobenzene. To a solution of
4-methoxy-3-nitro-1-pentafluorophenylsuifonamidobenzene (627 mg, 1.58 mmol) in ethanol

10 (10 mL) was added 10% Pd/C (51 mg). The resuiting mixture was stirred under an
atmosphere of hydrogen gas at 1 atm pressure. After 14 h, the mixture was passed through a
pad of celite and the filtrate was concentrated to give a solid residue. Silica gel
chromatography (2:1, 1:1/hexanes:EtOAc) yielded 542 mg (93%) of product as a white solid,
mp 142-143 °C. 'H NMR (DMSO-d,): 10.64 (s, 1), 6.68 (d, /= 8.4; 1H), 6.44 (d, J=2.1;

15 1H), 6.30 (d, /= 2.1, 8.4; 1H), 4.88 (bs, 2H), 3.69 (s, 3H). Anal. Calcd. for C;,;HgF,N,0,S:
C,42.40; H, 2.46; N, 7.61; S, 8.71. Found: C, 42.29; H, 2.36; N, 7.52; S, 8.60.



5- Pent af | uor obenzenesul f onam do- 1, 2, 3-tri hydroxybenzene. 1H NWVR (CDCI 3)

11.0 (s, 1H), 9.03 (s, 2H), 8.06 (s, 1H), 6.13 ppm (s, 2H).
WD 97/ 30677
PCT/ US97/ 02926 WO 97130677 46 Exanpl e 28 [ROTN}S97/02926

3- Hydr oxy- 5- net hoxy- 1- pent af | uorobenzen%iul f onam dobenzene. 1H NWVR (CDd 3)
11.2 10 (s, 1H), 9.63 (s, 1H), 6.23 (s, 6.21 (s, 1H), 6.08 (s, 1H),

3.63 (s, 3H). Exanpl e 29
Example 60
E O\/\/
0\\8/,0/©,

> F F

4-Butoxy-1-pentafluorophenylsnifonamidobenzene. To a solution of
pentafluorobenzenesulfonyl chloride (203 mg, 0.763 mmol) in MeOH (4 mL) was added

10  4-butoxyaniline (0.26 mL, 1.53 mmol). After stirring at rt for 1 h, the reaction mixture was
poured onto 1 M HCI (15 mL) and extracted with CH,Cl, (3 x 10 mL). The combined organic

extracts were washed with saturated NaCl (10 mL) and dried (MgSO,). Concentration
followed by flash chromatography (25:25:1/hexanes: CH,Cl,:EtOAc) provided 189 mg (63%})
of product. 'H NMR (CDCl,): d 7.07 (m, 2H), 6.86 (s, 1H), 6.80 (m, 2H), 3.89 (1, /=6.5;

1S 2H), 1.73 (m, 2H), 1.46 (m, 2H), 0.95 (t, /= 7.5; 2H). MS (EI): m/z 395 (30, M%), 164 (35),
108 (100). Anal. Calcd. for C, H, ,F,NO,S: C, 48.61; H, 3.57; N, 3.54; §, 8.11. Found: C,

48.54; H, 3.53; N, 3.50: S, 8.02.

Example 61
20

SLiens

F
25

1-Pentaﬂuorophenylsulfonamido—4-phénoxybenzene. The compound was prepared in a
manner similar to that described in example 60 by replacing 4-butoxyaniline with
4-phenoxyaniline. 'HNMR (CDCl,): 7.36-7.30 (m, 2H), 7.15-7.10 (m, 3H), 6.99 (s, 1H),
6.98-6.90 (m, 4H). MS (EI): m/z 415 (32, M), 184 (100), 77 (66). Anal. Calcd. for

30 C,gH;FNO,S: C, 52.05; H, 2.43; N, 3.27; §, 7.72. Found: C, 51.78; H, 2.45; N, 3.25; S,



[err] 15 20
3, 5- D hydr oxy- 1- pent af | uor obenzenesul f onam-dobenzene. 1H NVR (CDC 3) 7.15

(s, 1H), 6.25 (s, 2H), 6.15 (s, 1H), 5.31 (s, 2H).
97/ 30677 WO $7/30677 PCT/ US97/ 02926 PCT/USI7/02926
47 Exanple 30 [err] 5 65

7.53.

Example 62

5 (@
e O“S’f(;l/@ 0

F F
10 F

4-Benzyloxy-1-pentafluorophenylsulfonamidobenzene. The compound was prepared in a
manner similar to that described in example 60 by replacing 4-butoxyaniline with
4-benzyloxyaniline. 4-Benzyloxyaniline was obtained from the commercially available

15  hydrochloride salt by treatment with aqueous NaOH. 'H NMR (CDCl,): 7.38-7.37 (m, 4H),
7.36-7.32 (m, 1H), 7.10-7.08 (m, 2H), 7.91-7.88 (m, 2H), 6.78 (s, 1H), 5.01 (s, 1H). MS
(ED): m/z 429 (19, M™), 91 (100). Anal. Calcd. for C,oH,,F¢NO,S: C, 53.14; H, 2.82; N,

3.26; S, 7.45. Found: C, 53.07; H, 2.78; N, 3.21; S, 7.35.

20



2- Fl uor o-

1 - net hoxy- 4- (N- net hyl pent af | uor ophenyl sul f onani do) benzene.

Prepared using a 10 procedure simlar to that of Exanple 18 repl acing
4- (NN-di net hyl am no)- 1 -pentafl uorophenyl sul f onam dobenzene with the

appropriate

(CDA 3): 6.97-6.94(m 2H), 6.89(t, J=9Hz, 1H), 3.87(s, 3H), 3.35
(t, J=1Hz). EI mz: 385(20, Merr]), 1566( 100). Anal. cal cd. for
Cl14HOF6NCS3: C 43.64, H 2.35, N 3.64. Found C 43.55, H 2.38, N 3.65.
Exanpl e 20

2- Bronp- 1- met hoxy- 4- pent af | uor ophenyl sul f onam dobenzene. 1H NMR ( CDCl
7.35(d, 25 J=3Hz, 1H), 7. 15(dd J=9Hz, 3Hz, , 6.97 (s, 1H), 6.81
J=9Hz, 1H), 3.88 ppm (s, 3H). ~\ 3|\/[err]) 202(100).
conpound was prepared by a pl%oto ol %v?"n that of exanple 1

yd

replacing N, N-dinmethyl-1,4-p
3-br orrso- 4- met hoxyani | i ne.

10

15

20

25

rochloride with

F

4-Methylmercapto-1-pentafluorophenylsulfonamidobenzene. The compound was prepared
in a manner similar to that described in example 60 by replacing 4-butoxyaniline with
4~(methylmercapto)aniline. 'H NMR (CDCL,): 7.17 (m, 2H), 7.09 (m, 2H), 6.89 (m, 1H),
2.44 (s, 3H). MS (EI): m/z 369 (24, M*), 138 (100), 77 (66). Anal. Calcd. for
C;HgF{NO,S,: C, 42.28; H, 2.18; N, 3.79; S, 17.36. Found: C, 42.20; H, 2.21; N, 3.72; §,

17.28.
Example 64
O P
F SH
OCH
F 3

2-Methoxy-1-pentafluorophenylsulfonamidobenzene. The compound was prepared in a
manner similar to that described in example 60 by replacing 4-butoxyaniline with o-anisidine.
'H NMR (CDCl,): d 7.54 (dd, J= 1.5, 8.0; 1H), 7.13 (dt, J= 1.5, 8.0; 1H), 6.94 (dt, /= 1.2,
8.0; 1H), 6.84 (dd, J= 1.2, 8.0; 1H), 3.79 (s, 3H). MS (EI): m/z 353 (82, M*), 122 (100), 94
(95). Anal. Caled. for C,,HF,NO,S: C, 44.19; H, 2.28; N, 3.97; §, 9.06. Found: C, 44.10;

H, 2.26; N, 3.92; S, 9.03.

wogmsosTibst i t ut ed sul fonam de (product of ExanplpetAiss7ibbs\VR

ppm
15

3):
(d,
The
by



30 WD 97/ 30677

PCT/ US97/ 02926 48 Exanpl e 32
[err]

2- Chl or o- 1- net hWG9#30EENt af | uor ophenyl sul f onam dobenzene. 1H NRREUSDN2926:
7.19(d, 10 J=3Hz, 1H), 7.08(dd, J=9Hz, 3Hz, 1H), 7.01 (s, 1H), 6.84(d,
J=9Hz, 1H), 3.85 ppm (s, 3H). El m 26(7rel . abundance): 387(10, Merr]),
156(100). The conpound was prepared by a protocol simlar to that of
exanpl e 1 [Pxampleleaci ng N, N-di net hyl - 1, 4- phenyl di am ne di hydrochl ori de

NP
N
Ry
F S\N

H

5 F F
' F
4-Allyloxy-1-pentafluorophenylsuifonamidobenzene. The compound was prepared in a
manner similar to that described in example 60 by replacing 4-butoxyaniline with
4-allyloxyaniline. 4—Allyloxyéniline was prepared by the method of Butera (J. Med. Chem.
10 1991, 34,3212). 'HNMR (CDCl,): 7.08 (m, 2H), 6.87 (m, 1H), 6.82 (m, 2H), 6.04-5.94 (m,

1H), 5.39-5.34 (m, 1H), 5.29-5.25 (m, 1H), 4.48-4.46 (m, 2H). MS (EI): m/z 379 (11, M*),
148 (32), 41 (100). Anal. Calcd. for C,H,,F{NO,S: C, 47.50; H, 2.66; N, 3.96; 8, 8.45.

Found: C, 47.53; H, 2.68; N, 3.62; S, 8.37.

15 Example 66

F O~
A8 L
F’ F
20 F
1-Pentafluorophenylsulfonamido-4-propoxybenzene. The compound was prepared in a
. manner similar to that described in example 60 by replacing 4-butoxyaniline with
4-propoxyaniline. 4-Propoxyaniline was obtained by catalytic hydrogenation of
4-allyloxynitrobenzene. 4-Allyloxynitrobenzene was prepared by the method of Butera (/.
25 Med. Chem. 1991, 34,3212). 'H NMR (CDCl,): 7.09 (m, 2H), 6.82 (m, 2H), 6.78 (m, 1H),
3.87 (t, /= 6.5; 2H), 1.78 (m, 2H), 1.02 (t, J= 7.4; 3H). MS (EI): m/z 381 (20, M*), 150
(40), 108 (100). Anal. Caled. for C,sH;,F;NO;S: C, 47.25; H, 3.17; N, 3.67; §, 8.41.

Found: C, 47.01; H, 3.20; N, 3.61; S, 8.31.

30



wi th 3-chl oro- 4- net hoxyani | i ne. 15 Exanple 33 [err] 20

4- (N, N- Di met hyl am no) - 1- pent af | uor ophenyl sul f onam dobenzene hydrochl ori de.
4- (N, N- Di et hyl am no) - 1- pent af | uor ophenyl sul f onam dobenzene (2g, 5.5nmmol)
was di ssol web7ides725nL of di ethyl- ether at anbi ent tenper apor/essredas
nitrogen. Gaseous HCO was 25 bubbled into the reaction mxture for 5 mn.
The mixture was filtered and the resul té8hg solid washed twi ce with 15nL
portions of ice cold diethyl ether to afford the product as a white

solid (1. 8Rampi8€% yield). 1H NVR (CD30D): 7.62(dd, J=9.0Hz, 1.6Hz, 2H),

7.44(dd, J=9.0Hz, 1.6Hz, 2H), 3.28ppm(s, 6H). FAB nmiz: 367(100%
MrH err]), 135(90%, 121(45% . Anal . caled. @or Cl14H13Cd F5N2O2S: C
41.79, H 3.01, N6.97, S 7.95. FouFd(@,@l. 3.5, 30 N 7.01, S 7.96.
F 14
N
H
5 F F
F

4-~(1-Methyl)ethoxy-1-pentafluorophenylisulfonamidobenzene. The compound was prepared
in a manner similar to that described in example 60 by replacing 4-butoxyaniline with
4-isopropoxyaniline. 4-Isopropoxyaniline was prepared from 4-fluoronitrobenzene in analogy

10  to the method of Day (J. Med. Chem. 1975, 18, 1065). 'H NMR (CDCl,): 7.08 (m, 2H),
7.00 (s, 1H), 6.81 (m, 2H), 4.48 (heptet, J= 6.1; 1H), 1.30 (d, /= 6.04; 6H). MS (EI): m/z
381 (7, M*), 339 (8), 108 (100). Anal. Caled. for C,H,F,NO,S: C, 47.25; H, 3.17; N,
3.67; S, 8.41. Found: C, 47.08; H, 3.18; N, 3.60; S, 8.34.

- S8 L
O
F F
F

1-Pentafluorobenzenesulfonyloxybenzene. To a stirred solution of phenol (0.068g,
0.729mmol) in dimethylformamide (3.65 mL) at 25 OC is added pentafluorobenzene sulfonyl
chioride (0.135mL, 0.91 immol), followed by sodium carbonate (0.116g, 1.09mmol), and the
25  reaction mixture is stirred for 18 hours. The reaction mixture is diluted with ethyl acetate
(50mL), washed with 20% ammonium chloride (2 x 20mL), and saturated sodium chloride (2 x
20mL). The organic layer is dried (sodium sulfite), and the ethyl acetate removed under

15  Example 68

20

vacuum. Column chromatography (3/1 ethyl acetate/hexane) yields the title compound.



WD 97/ 30677 PCT/ US97/ 02926

49 Exanple 34 [err]

3, 4-Di fl uoro-1-pent af | uor obenzenesul f onam dobenzene The conpound was
prepared in a 10VOREIEr simlar to that of exanple 1 by repl adioR§is97/02926
N, N- di met hyl - 1, 4- phenyl di am ne di hydrgchloride with
3,4-difluoroaniline. 1H NWVR (CDCl 3) 7.13%m 3H), 6.91ppm (m 1H). El,
mz (relative abundance):359(20), 128 (100). Anal. calcd. for
CI3H4AF7TN1O2Ekample 69 40.12, H 1.12, N 3.90. Found: C 40.23, H 1.17, N 3.89.
15 Exanple 35 [err]

5 Kﬁf”@

1-Pentafluorobenzenesulfonylindole. To a stirred solution of indole (0.085g, 0.729mmol) in
dimethylformamide (3.65 mL) at 25 9C is added pentafluorobenzene sulfonyl chloride

10 (0.135mL, 0.911mmol), followed by sodium carbonate (0.116g, 1.09mmol), and the reaction
mixture is stirred for 18 hours. The reaction mixture is diluted with ethyl acetate (50mL),
washed with 20% ammonium chloride (2 x 20mL), and saturated sodium chloride (2 x 20mL).
The organic layer is dried (sodium sulfite), and the ethyl acetate removed under vacuum.
Column chromatography (3/1 ethyl ’acetate/hexane) yields the title compound.

15
Example 70

oM
11X
" F Ssn F
F F
F

2-Fluoro-1-methoxy-4-pentafluorophenylsulfinamidobenzene. To 3-fluoro-p-anisidine (3g,
21.2mmol) suspended in THF (50mL) with pyridine (1.84g, 23.3mmol) at 0 °C under argon is
25  added dropwise pentafluorobenzenesulfinyl chloride (5.3g, 21.2mmol). The reaction mixture
is stirred for 30 min. at 0 °C and allowed to warm to ambient temperature. The reaction
mixture is strirred at room temperature and followed by TLC. After the reaction is completed
the mixture is diluted with ethyl acetate and the reaction quenched with water. The layers are
separated and the aqueous layer extracted twice with ethyl acetate. The organic layers are
30 combined and dried with brine and with Na,SO,. The solvent is evaporated and the residue

purified by chromatography on silica to give the title compound.



20 4-Trifluoronmet hoxy- 1 -pentafluorobenzenesul fonam dobenzene. The

conpound was prepared in a manner simlar to that of exanple 1 by
repl aci ng N, N- di et hyl - 1, 4- phenyl di am ne di hydrochl ori de with
4-(trifluoromewbemgdeani | ine. 1H 25 NVR (CDC 3) 7.18ppm (m Z4¢drrudshmzedé z
(rel ative abundance):407(20), 176(100). Anal. calcd. for
C13H5F8N1O8S1: C 38.34, H 1.24, N 3.4470Found: C 38.33, H 1.30, N 3.43.
WD 97/ 30677 PCT/ US97/ 02926
50 Exanple 36 [err]

izhcgl or o- 5- pent af | uor ophenyl sul f onam dopyri di ne. The conpound was prepared
2-Analino-3-pentafluorophenylsulfonamidopyridine. To a solution of
pentafluorophenylsulfonyl chioride (863 mg, 3.24 mmol) in pyridine (9 mL) at rt was added
5  3-amino-2-analinopyridine (600 mg, 3.24 mmol). After stirring at rt overnight the reaction

mixture was concentrated at reduced pressure and the residue partitioned between 1 M Hel
(50 mL) and CH2CI2 (50 mL). The organic extract was dried and concentrated to give an oil
which was purified by MPLC to give 377 mg (28%) of product as an orange solid. H! NMR
(CDCl,): 8.50 (bs, iH), 7.80 (d, J=5.1, 1H), 7.61 (d, J=8.0, 1H), 7.32 (t, J=8.0, 2H), 7.25 (4,

10 J=8.0, 2H), 7.11 (t, J=7.3, 1H), 6.80 (dd, J=5.6, 7.7, 1H), 4.20 (bs, 1H). MS (FAB): m/z 438
(M*Na), 416 (M+H).

Example 72
Compounds were evaluated for their ability to increase LDL receptor expression in Hep G2

15  cells using western-blot analysis as described in Tam et al., J. Biol. Chem., 266, 16764 (1991).
The data presented (EC_ ) reflect the minimum concentration at which a maximal induction
of LDL receptor was observed for each compound. In all cases, the level of induction was

greater than that observed under lipid-free conditions (activated system).

Compound EC o (um)
20 Example 1 0.5
Example2 5
Example 3 5
Example 4 <5
Example 6 0.15
25 Example 7 0.5
Example 8 0.5
Example 9 S
Example 12 - 5
Example 15 15
30 Example 17 5

Example 24 15



manner simlar to that of exanple 1 by repl acing

NN- di et hyl - 1, 4- phenyl diam ne 10 di hydrochloride with

5-am no- 2-chl oropyridine. H NVR (DVMSO-d6): 8.18 (d, J=2.68 Hz, 1H),
7.64 (dd, J=8. 7O02U®ET™Hz, 1H), 7.50ppm (d, J=8.75 Hz, 1H). El PERASIBBIZE20,
Merr]), 127(100). Anal. calcd. for Cl1H4O F5N2O2S: C 36.83, H 1.12, N
7.81, S 8.94, Cd 9.90. Found: C 37700, H 1.16, N 7.78, S 8.98, d
10.01. Wiite crystals with MP.=144-145 C 15 Exanple 37 [err] 20
2- Hydr oxy- 1- met tExampleX5N- ( 5- hydr oxypent yl ') - past af | uor ophenyl sul f onami do)
benzene. N-( 5- hydr oxypentyl ) - 2- hydr oxy- 1. met hoxy- 4- ami nobenzene as
prepared by red 30 ami nation of 5-anilfo- 2- et hoxy phenol wth
glutaric dial dehyde w4h NaBHA in MeCH. <5

2- Hydr oxy- 1- met hoxyt? pent ane- 5- ol - pent af | dor ophenyl sul f onam do) benzene
was 25 preparecham;:&nanner simlar to that I&¥ exanple 1 by repl acing

N, N-di net hyl - 1, 4- phenyl di am ne di hydrochl oride with N-(5-

hydroxyr?ent yl)-2-hydroxy- 1- met hoxy- 4- am nobenzene. "1H NVR (CDCl 3): 6. 78(d,

3 oa(s, avy A oolionind phliapifidios; iea S speci St iy el plocipbiicdty 11
6H) . Anal . referaxe a$ ifleadhlifiditidha Wabliatiéh drpatetit appBéation Weft speifiddlig afB, S 7. 04.
EAO lFJ)n a =1 180[ gr? i du‘a_{lff mglcated tosbeji%corpS 6ed9 by remt}cg Aﬁ{h%lsxéha&\e foregotl}lg invention has
been described in some detail by way of illustration and example for purposes of clarity of
10  understanding, it will be readily apparent to those of ordinary skill in the art in light of the
teachings of this invention that certain changes and modifications may be made thereto

without departing from the spirit or scope of the appended claims.



vo s/ IO o s ozozs

4- (1, 1- Di et hyl ) et hoxy- 1- pent af | uor ophenyl sul f onam do- benzene. The
conpound was pwepEm3eey7i n a nmanner simlar to exanple 46 by rep&EOsfm2o26
3-chloroaniline 10 wth 4-t-butoxyaniline. 4-t-Butoxyaniline was prepared
by the nmethod of Day (J. Med. Chem 72975, 18, 1065).. 1H NMR (CDCl 3): d
7.07 (m 2), 6.92 (m 2), 6.88 (m 1), 1.31 (s, 9). Ms (El): mz 395
(1, Merr]), 339 (28), 108 (100). Anal. Calcd. for C1l6HL4F5NGBS:. C,

48.61; H, 3.57; N, 3.54; S, 8.11. Found: C, 48.53; H, 3.60; N, 3.50; S,

8. 02. 15WHABRCLABIEDIS: |

1. A pharmaceutical composition comprising a pharmaceutically acceptable excipient and

a compound of formula I:
5
F
F Y—Z
F
10 |
or a pharmaceutically acceptable salt thereof, wherein:
Y is -S(0)- or -S(0),-; and
Z is -NRIR2 or -OR3; wherein R! and R? are independently selected from
hydrogen,
15 substituted or unsubstituted (C1-C10)alkyl,

substituted or unsubstituted (C1-C10)alkoxy,
substituted or unsubstituted (C3-Cé6)alkenyl,
substituted or unsubstituted (C2-Cé6)heteroalkyl,

substituted or unsubstituted (C3-C6)heteroalkenyl, *his Sheet Has Been R

eplaced. 1
20 substituted or unsubstituted (C3-Cé6)alkynyl, HIII'" l"l" ml ll rII

substituted or unsubstituted (C3-C8)cycloalkyl,
substituted or unsubstituted (C5-C7)cycloalkenyl,
substituted or unsubstituted (C5-C7)cycloalkadieny},
substituted or unsubstituted aryl,

25 substituted or unsubstituted aryloxy,
substituted or unsubstituted aryl-(C3-C8)cycloalkyl,
substituted or unsubstituted aryl-(C5-C7)cycloalkenyl,
substituted or unsubstituted aryloxy-(C3-C8)cycloatkyl,
substituted or unsubstituted aryl-(C1-C4)alkyl,

30 substituted or unsubstituted aryl-(C1-C4)alkoxy,
substituted or unsubstituted aryl-(C1-C4)heteroalkyl,



20

1H),
(s,

216 (100). Anal. calcd. for Cl3H8Br 1F5SN1#3S1: C 34. 84, H 1.
7.15. Found: C 34.75, H 1.60, N 3.07, S 7.08. ng!"mmm”“m
97/ 30677 substltuted or unsubstituted aryl-(CS-CG)alkenyl, PCT/ US97/ O
>2 Bxanpl e subs t%trezl or unsubstituted aryloxy-(C1-C4)alkyl,
substituted or unsubstituted aryloxy-(C2-C4)heteroalkyl,
substituted or unsubstituted heteroaryl,
5 substituted or unsubstituted heteroaryloxy,
substituted or unsubstituted heteroaryl-(C1-C4)alkyl,
substituted or unsubstituted heteroaryl-(C1-C4)alkoxy,
substituted or unsubstituted heteroaryl-(C1-C4)heteroalkyl,
substituted or unsubstituted heteroaryl-(C3-C6)alkenyl,
10 substituted or unsubstituted heteroaryloxy-(C1-C4)alkyl, and
substituted or unsubstituted heteroaryloxy-(C2-C4)heteroalkyl,
wherein R! and R2 may be connected by a linking group E to give a substituent of the formula
il
15 N—-Fllz
wherein E represents a bond, (C1-C4) alkylene, or (C1-C4) heteroalkylene, and the ring
formed by R}, E, R2 and the nitrogen atom contains no more than 8 atoms;
and where R3 is a substituted or unsubstituted aryl or heteroaryl group, wherein said
compound I has pharmacological activity.
20
2. The composition of claim 1, wherein, in the compound of formula I,
Y is SO, and
Z is NRIRZ2; wherein R2 is optionally substituted aryl or optionally substituted
heteroaryl.
25
3. The composition of claim 2, wherein R! is hydrogen or lower alkyl, R? is optionally
substituted phenyl or optionally substituted pyridyl, and there is no linking group E between
R! and R2.
30 4. The composition of claim 3, wherein R! is hydrogen or methyl and R2 is substituted
phenyl, wherein the substituents on R2, ranging in number from one to four, are
‘his Sheet Has Been Re;

7.21 (d, J¥ePUNSH) 6.80 (d, J=9Hz, 1H), 6.05 (s, 1BETUSIGIISM

1- Br ono- 3- hydr oxy- 4- net hoxy- 1- pent af | uor obenzenesul f onam dobenzene.
The conpound
wi th N-bronosucci nam de in di chl oronet hane. 1H NVR (CDCl 3) 7.28 (br s,

was prepared by brom nation of the conpound of exanple 6

3H) .

El, mlz (relative abundance): 449 (25), 447 (25), 218 25 (160)——

fT

1




2- Bromnﬂlr"ﬂ Mﬂﬂlﬂwroxy- 1- pent af | uor obenzenesul f onam dobenzene. The
conpou ed by brom nation of the conpound of exanple 6 with
N- br omosucci ham de i A di chl oronet hane. 1H NWR (CDCl 3) 7.28 (s, 1H),
7.16 (br s, 1lHyooefraddir (s, 1H), 5.63 (s, 1H), 10 3.85ppm (s,pci)ss7/bdeze M z
(rel ative abundance) :449(25), 447 (25), 218 (100), 216(100). Anal .
calcd. for C13H8Br 1IF5N1O4S1: C 34.84, P1.57, N 3.13, S 7.15. Found: C
34.84, H 1.57, N 3.05, S 7.06. Exanple 41 [err] 15 20

1- Br ono- %&éptamn@cnweh@om Bweedlkdf hydes:ap fowvey hikoty, eniis optibriliyenbstinite®
conmpound was prepared by brom nation of the conpound of exanple 7 with

br oni ng visitl pne anfwonipwer alkylsptignally substingted arylaminoy ﬁ?\l&m‘l}[ ybstitutesh) (s 1H),
471584( (20) “LE%%%?'%E‘}& F%%‘H‘%’(@g‘ﬂ%g%kﬁ}ﬁeé"&’l and ha%"égl Cl3r6 BfégN(oég '\c/[ 25 b

34.69, H1.34, N 3.11, S 7.12, Br 17.75. Found: C3476 H129 N 3.05, S
7.12, Br 17.68. Wi te crystals wth MP.= 109 [Re2
5 5 The composition of clann 4, wherein R! is hydrogen and R? is substltuted phenyl,
wherein the substituents on R2 are independently chosen from amino, (lower)alkylamino, and
di(lower)alkylamino, and are located at one or more of positions 3- and 4- of the pheny! ring,

in relation to the sulfonamido group.

10 6. The composition of claim 5, wherein the compound is
4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene,
4-(N,N-Diethylamino)-1-pentafluorophenylsuifonamidobenzene,
3-(N,N-Dimethylamino)-1-pentafluorophenylsuifonamidobenzene,
4-Amino- 1 -pentafluorophenylsulfonamidobenzene, or

15  4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene hydrochloride.

7. The composition of claim 6, wherein the compound is
4-(N,N-Dimethylamino)-1-pentaflucrophenylsulfonamidobenzene.

20 8. The composition of claim 2, wherein the compound is

Pentafluorophenylsulfonamidobenzene.

9. The composition of claim 3, wherein R! is hydrogen, and R? is phenyl substituted at
positions 3- and 4-, in relation to the sulfonamido group, with a divalent moiety that forms a
25  5-or 6- membered ring together with carbons 3- and 4- of the phenyl ring.

10.  The composition of claim 9, wherein the divalent moiety is: -OCH,CH,0-,
-OCH,0-, -C=CNH-, or -C=NNH-. —_—

“his Sheet Has Been R, ced
o 1t ecomoimotauiniowemesomones |MTNAT

1,2-Ethylenedioxy-4-pentafluorophenylsulfonamidobenzene,
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53 Exanple 42 [err] 5

2- Hydr oxy- 1- met hoxy- 4- pent af | uor obenzenesul f onam dobenzene sodi um salt. The
conpound was prWe7@6Mmy treating the conpound of exanple 6 w PRI/HRI702926

equi nol ar amount of 10 1N NaOH(aq). The 5m xture was then lyophilized and
the residue recrystallyzed from et hyl 7> acetatel ether. 1H NVR ( DVSO)

gHio (1i') 1;) Eﬁ'?ﬂﬁ?ﬁzﬂi(GSIOﬁ]%?P':ZM%&Donmgglfén%mi]pbgﬁnsN1 NalmsHﬂlmmllmlll HW" IIII
g 3780 T535_w@%388)?%ﬁp 10sinioud;, C 39.79, H 1.86, N 37507 Na 8.78, S

5-Pentafluorophenylsulfonamidoindole.

S 12.  The composition of claim 4, wherein R! is hydrogen, and the substituents on R? are
independently selected from halogen, hydroxy, lower alkyl, lower alkoxy, amino,
(lower)alkylamino, and di(lower)alkylamino.

13.  The composition of claim 12, wherein the substituents on R? are independently
10  selected from bromo, chloro, fluoro, hydroxy, methoxy, ethoxy, amino, and dimethylamino.

14. The composition of claim 13, wherein the substituents on R? are independently selected

from bromo, chloro, fluoro, hydroxy, methoxy, and ethoxy.

15 15. The composition of claim 12, wherein the substituents on R2 are at one or more of

positions 3- and 4- of the phenyl ring, in relation to the sulfonamido group.
16.  The composition of claim 15, wherein R? is monosubstituted phenyl.

20 17.  The composition of claim 16, wherein the compound is
4-Methoxy-1-pentafluorophenylsulfonamidobenzene,
3-Hydroxy-1-pentafluorophenylsulfonamidobenzene,
4-Hydroxy-1-pentafluorophenylsulfonamidobenzene,

4-Ethoxy-1-pentafluorophenylsulfonamidobenzene,
Sheet Has Been RTlaced

25  3-Ethoxy-1-pentafluorophenylsulfonamidobenzene, “II|I| |III“ llm “l

3-Phenoxy-1-pentafluorophenylsulfonamidobenzene,
3-Methoxy-1-pentafluorophenylsuifonamidobenzene, or
4-tert-Butoxy-1-pentafluorophenylsulfonamidobenzene.

30 18. The composition of claim 16, wherein the compound is

3-Chloro-1-pentafluorophenylsulfonamidobenzene, or



20 ”“IIH"W"IH!L!M"H hoxy- 4- pent af | uor obenzenesul f onam dobenzene
aLl.wm *

pot assSixUMmesS conmpound was prepared in a manner simlar to that

of exanple 42 by replacing 1N NaCH with 1IN KOH 1H NVR (DVSO) 8. 30 (br
s, 1H), 6.55 (woemesiz, 1H), 6.36 (d, J=2Hz, 25 1H), 6.25 (dgecTAHsSH029%kZ,
1H), 3.61lppm (s, 3H). Anal. calcd. for CLl3H/F5KIN1O4S1: C 38.33, H
1.73, N 3.44, S 7.87. Found: C 38.09, Hml.79, N 3.39, S 7.97.

WD 97/ 30677 PCT/ US97/ 02926

54 EXa0Rbf- fpett@fhiorophenylsulfonamidobenzene, _ _ _
2- Fl uor o- 1- net hoxy- 4- pent'af | uor obenzenesul f onam dobenzene potassium salt.
The

19.  The composition of claim 15, wherein R? is disubstituted phenyl.

5 20.  The composition of claim 19, wherein the compound is
1,2-Dimethoxy-4-pentafluorophenylsulfonamidobenzene,
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
1,2-Dihydroxy-4-pentafluorophenylisulfonamidobenzene,
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene, monosodium salt, or

10 2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene, monopotassium salt.

21. The composition of claim 19, wherein the compound is
2-Fluoro-1-methoxy-4-pentaflucrophenylsulfonamidobenzene,
2-Bromo-1-mcthoxy-4-pentafluorophenylsulfonamidobenzene,

15  2-Chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
2-Fluoro-1-methoxy-4-pentafiuorophenylsulfonamidobenzene, sodium salt, or
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, potassium salt.

22. The composition of claim 20, wherein the compound is

20  2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene.

23. The composition of claim 20, wherein the compound is
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene, monosodium salt.

25 24.  The composition of claim 21, wherein the compound is This Sheet Has Been Replaced

ep
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene. ‘ ‘“‘l“ ll““ ml m ‘Il‘

25.  The composition of claim 21, wherein the compound is
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, sodium salt.
30 |

. 26.  The composition of claim 21, wherein the compound is



conpound was prepared in a manner simlar to that of exanple 43 by

repl aci ng the conpound fromexanple 6 with exarrpl e 7. 1H NWMR (DVBO
6.80 (t, J=10Hz, 1H), 6.72 (dd, J=9, 10 2Hz, 1H), 6.54 (dd, J=9, 2Hz, 1H),
3. 68ppm (s, 3H) woayd67tal cd. for CL3HEF6KINLO3SL: C 38.15, quf"-@ﬂ@”ﬁ\l

3.42, S 7.83. Found: C 38.09, H 1.51, N3 35 S 7.73. MP.=202-205 [err]C
Exarrpl e 45 [err] 20

2- Fl uor o- 1- met hoxy- 4- pent af | uorobenzenesul fonam dobenzene sodi um salt The
conmpound Z-Mmoﬂr-mpﬂqudmpantaﬂmopmnylsulfmhmdobmzcmpomllélx

replacing IN KOH with 1N NaOH 1H NWR (DMSO 6.80 (t, J= 10
(dd, J=9, 2Hz, 1H), 6.53 (dd, J=9, 2Hz, 1H), 3.69ppm (s, l ﬂ ""””"\
cal cd. for 3H6'Tﬁé‘l&lﬂﬂ&§ﬁ11 f@laﬁﬁlilwhekéﬂk% &1 bstitufed3fhen 5

Found: C 39%6 e e A e

97/ 30677 PCT/ US97/ 02926
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S 28. The composition of claim 21, wherein the compound is
2-Bromo-1-methoxy-4-pentafiuorophenylsulfonamidobenzene, or

2-Chloro-1-methoxy-4-pentafluorophenyisulfonamidobenzene.

29. The composition of claim 12, wherein the compound is

10  1,2-Dimethyl-4-pentafluorophenylsulfonamidobenzene.
This Sheet Has Been Repl

S ————— ][]

Yis 80, and

Z is NRIR2, where R! is hydrogen or lower alkyl, and R? is an unsubstituted or
15  optionally substituted naphthyl group.

31. The composition of claim 30, wherein the compound is

7-Hydroxy-2-pentafluorophenylsulfonamidonaphthalene.

20 32.  The composition of claim 4, wherein R2 is a phenyl group substituted by phenoxy or
optionally substituted phenoxy.

33. The composition of claim 32, wherein the compound is
3-Phenoxy-1-pentafluorophenylsulfonamidobenzene.

25
34.  The composition of claim 3, wherein R2 is a phenyl ring substituted by a heterocyclic
group at the 4- position, in relation to the sulfonamido group.

35. The composition of claim 17, wherein the compound is

30  4-Methoxy-1-pentafluorophenylsulfonamidobenzene.



?Ifx?:hrr}alj mnllmﬂ“wlumum enyl sul f onam dobenzene. To a sol ution of

pent af | uorobenzenesulfonyl chloride (0.15 nmL, 1.00 mol) in MeCH (4 ) vvas

added 3- chwwexroamé7bi ne (260 ng, 2.04 mol ). After stirringpetwssoboe 1
h, the reaction mxture was 10 concentrated under reduced pressure and the
resi due was taken up in EtOAc and then %8 | tered t hrough a plug of

silica gel. The filtrate was concentrated to give a yellow oil that upon
chr omat ogBéphy The oou'xphsdxoﬂ%cmjn QMH&emmlramRGate colhleitiyRoinedDiz B)noxaﬂy that
7.28-7.24 (m H, 7.21-7 %710708{@ .07 (s, IH.
MS (El): ﬁ?@“@@%ﬁ?ﬂemﬁﬂe}em%bcmg WQ the nityogen atom 0 3‘%00) Anal .

Cal cd. for Cl2H5CI F5NO2S: C, 40.30; H 1.41; N, 3.92; S, 15 8.96. Found:

C, 40.18; H 1.35;, N, 3.84; S, 8.90. Exanpl e 47 [err] 20
37.  The composition of claim 36, wherein R! is a -CH=CH- group linked to the 2-

5 position of the R2 pheny] group, in relation to the sulfonamido group, forming an optionally
substituted indole.

38. The composition of claim 37, wherein the compound is
1-pentafluorophenylsulfonylindole.
10
39.  The composition of claim 36, wherein R! is a -(CH,),- group linked to the 2- position
of the R2 phenyl group, in relation to the sulfonamido group, forming an optionally
substituted 1,2,3,4-tetrahydroquinoline.

15 40. The composition of claim 39, wherein the compound is
1-pentafluorobenzenesulfonyl-1,2,3,4-tetrahydroquinoline.

41.  The composition of claim 2, wherein R! is an optionally substituted (C2-C10)alkyl or
optionally substituted (C2-C6)heteroalkyl.

20
42.  The composition of claim 41, wherein the compound is
2-Hydroxy-1-methoxy-4-[N-(5-hydroxypent-1-yl)pentafluorophenyl-sulfonamido]benzene,
4-Methoxy-1-[N-(2-propenyl)pentaflucrophenylsulfonamidolbenzene,
4-Methoxy-1-[N-(4-pentenyl)pentafluorophenylsulfonamido]benzene,

25  1-[N~2,3-Dihydroxypropyl) pentafluorophenylsulfonamido]- 4-methoxybenzene,
1-[N-(3,4-Dihydroxybutyl)pentafluorophenylsulfonamido]- 4-methoxybenzene,
1-[N-(4,5-Dihydroxypentyl)pentafluorophenylsulfonamido]- 4-methoxybenzene,
1-[N~(4-hydroxybutyl)pentafluorophenylsulfonamido]-4-methoxybenzene, or
4-Methoxy-1-[N-(5-hydroxypentyl)pentafluorophenylsulfonamidojbenzene.

30
43. A method of treating or preventing a disease state characterized by abnormally high

“his Sheet Has Been Replal
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4- Chl oro-1 - pent af | uor ophenyl sul f onam dobenzene. The corrpoundJMlMHlHHHﬂ " llll
M S *

ina 25 manner simlar to that described in exanple 46 by r

3-chloroaniline with 4-chloroaniline. 1H NWR (CDO 3): d 7.30 (m 2H),
7.20 (m 1H), 7wbb7Bes772H). M5 (El): m z: 357(27, M err])PCUU7023%
126 (100), 99(85). Anal. Calcd. for Cl12HS5CIF5NO2S: C, 40. 30; H 1.41;
N, 3.92; S, 8.96. Found: C, 40.19; H 1.7%7; N, 3.87; S, 8.88. '

WO 97/ 30677 PCT/ US97/ 02926

56 Exagwlle of 3owedenbity lipoprotein particles or cholesterol in ‘the biood, which method

comprises administering to 2 mammalian subject in need thereof a therapeutically effective

amount of a composition containing a compound of formula I

10  ora pharmaceutically acceptable salt thereof, wherein:
Y is -8(0)- or -8(0),~;
Z is -NR!R2 or -OR3; where R! and R? are independently selected from

hydrogen,
substituted or unsubstituted (C1-C10)alkyl,

15 substituted or unsubstituted (C1-C10)alkoxy,
substituted or unsubstituted (C3-Cé6)alkenyl,
substituted or unsubstituted (C2-C6)heteroalkyl,
substituted or unsubstituted (C3-C6)heteroalkenyl,
substituted or unsubstituted (C3-C6)alkynyl,

20 substituted or unsubstituted (C3-C8)cycloalkyl,
substituted or unsubstituted (C5-C7)cycloalkenyl,
substituted or unsubstituted (C5-C7)cycloalkadienyl,
substituted or unsubstituted aryl,
substituted or unsubstituted aryloxy,

25 substituted or unsubstituted aryl-(C3-C8)cycloalkyl,
substituted or unsubstituted aryl-(CS-C7)cycloalkenyl, "his Sheet Has Been Replaced
substituted or unsubstituted aryloxy-(C3-C8)cycloalkyl, I IIIII“III" "II Iml
substituted or unsubstituted aryl-(C1-C4)alkyl, |
substituted or unsubstituted aryl-(C1-C4)alkoxy,

30 substituted or unsubstituted aryl-(C1-C4)heteroalkyl,
substituted or unsubstituted aryl-(C3-Cé6)alkenyl,




3-Ni t :rillml,;mﬂ' I" ﬂmrenyl sul f onani dobenzene. The conpound was pr epar ed
in a ¢ i to that described in exanple 46 by repl acing
3-chloroaniline with 3-nitroaniline. 1H 10 NWR (CDC 3): d 8.14 (s, 1H),
8.06-8.03 (m XWO9706H6-7.63 (m 1H), 7.55 (m 1H). M ( PCrrusoii29268
(54, Merr]), 137 (70), 91 (100). Anal. Calcd. for C12HS5F5N2O4S: C, 39. 14;
H, 1.37; N, 7.61; S, 8.71. Found: & 39.39; H, 1.45; N, 7.46; S. 8.58.
Exanple 49 [err] 15 20

4- Met hoxy- 1- peRhisstituid Sbsmstified KPRRY-IOt-C4dliyl) uor onet hyl benzene. The

conpound was prepared in a manner simlar to that described in exanple
46 by repl aci nguistipedoeromsubistitned arylowy(G2-frd)heteraslleyl,3-t ri f | uor onet hyl ani | i ne

whi ch was obt ai_ne t he nation, of the corresponding nitro
conpound. Wi té‘%%%“ﬂﬁ“‘i%%@@‘%?ﬂb 1H NVR (CDOI3): d 25 7.43-7.37
(m 2H), 6.96 G&bstiﬁfecﬁer&msﬂﬂdﬁtut&ll%&rﬁ&gl . M5 (El): mz 421 (16, Merr]),
190 (100). Anal . Cal cd. for Cl4H/F 3S: C, 39.92; H 1.67; N, 3.32; S,
7.61. Found: Csubstitutezi oriynsubstituted iggeroayl-(€12@4)alkyl, 7. 67.

substituted or unsubstituted heteroaryl-(C1-C4)atkoxy,

substituted or unsubstituted heteroaryl-(C1-C4)heteroalkyl,

substituted or unsubstituted heteroaryl-(C3-C6)alkenyl,

substituted or unsubstituted heteroaryloxy-(C1-C4)alkyl, and

10 substituted or unsubstituted heteroaryloxy-(C2-C4)heteroalkyl,

wherein R! and R2? may be connected by a linking group E to give a substituent of the formula
I
N—-aR?

15 wherein E represents a bond, (C1-C4) alkylene, or (C1-C4) heteroalkylene, and the
ring formed by R!, E, R2 and the nitrogen contains no more than 8 atoms;
and where R3 is optionally substituted aryl or optionally substituted heteroaryl.

44.  The method of claim 43 wherein, in the compound of formula I,
20 Y is SO, and

Z is NRIR?; where R2 is optionally substituted aryl or optionally substituted
heteroaryl. '

45. The method of claim 44, wherein R! is hydrogen or lower alkyl, R2 is optionally
25  substituted phenyl, and there is no linking group E between R! and R2.

46.  The method of claim 45, wherein R! is hydrogen or methyl, and the substituents on

R2 are independently chosen from lower alkyl, hydroxy, lower alkoxy, amino, amino

optionally substituted with one or two lower alkyls, optionally substituted arylamino,
30 optionally substituted heteroarylamino, optionally substituted phenoxy, and halogen.

This Sheet Has Been Replaced
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57 Exanpl e 50 [err] 5

4- Met hoxy- 1- (N- ( 2- propenyl ) pent af | uor ophenyl sul f onam do) benzene. To a

sol uti on of WaITWsTIoxy- 1- pent af | uor ophenyl sul f onam dobenzeRET(USAE02426,
1.27 mmol ) in THF (3 nL) 10 was added {ri phenyl phosphine (333 ng, T.

mmol ) and allyl alcohol (0.09 niL, 1.27 1) . D et hyl azo(i
(020 nmL, 1.27 mmol) was added and the m xture was stirred at ?mmm@"",mm””m
1 h, the redfcti hemsthasof cleim 4p,0ovheeein thetcompaundrischoserN@n: (10 ni*) ande s "y
washed wi t i< N aPamaubdasiner1 -F it So FEPReREds BARNAERbERERAT O,

fol I owed b%-fﬂl,@ﬁbi:ﬁ%iﬁﬂ%in@ﬂ'l?Eﬁﬁﬂu&&he&%lmmﬂohws3 CHz2d 2: &t CAc)

provi ded 451 ng (90% of product as a ite solid, np 59-60 C. 1H NWR
(CDCl 3): d Iz2-¥thylenedipry-4-ren@Bugrophenylpulfanamidobenzenss) , 5. 15 (s, 1H), 5.11

5  1,2-Methylenedioxy-4-pentafluorophenylsuifonamidobenzene,
1,2-Dimethoxy-4-pentafluorophenylisulfonamidobenzene,
2-Hydroxy-1-methoxy-4-pentafluorophenyisulfonamidobenzene,
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
4-Methoxy-1-pentafluorophenylsulfonamidobenzene,

10  3-Hydroxy-1-pentafluorophenylsulfonamidobenzene,
4-Hydroxy-1-pentafluorophenylsulfonamidobenzene,
1,2-Dimethyi-4-pentafluorophenylsulfonamidobenzene,
4~(N,N-Diethylamino)-1-pentafluorophenylsulfonamidobenzene,
4-Amino-1-pentafluorophenyisulfonamidobenzene,

15  Pentafluorophenylsulfonamidobenzene,
5-Pentafluorophenylsulfonamidoindazole,

S-Pentafluorophenylsulfonamidoindole,
4-(N,N-Dimethylamino)-1-(N-methylpentafluorophenylsulfonamido)-benzene,
4-(N,N-Dimethylamino)- 1-(pentafluorophenylsulfonamido)benzene,

20  1,2-Dihydroxy-4-pentafluorophenylsuifonamidobenzene,
4-Ethoxy-1-pentafluorobenzenesulfonamidobenzene,
3,5-Dimethoxy- 1-pentaflucrobenzenesulfonamidobenzene,
3-Ethoxy-1-pentafluorobenzenesulfonamidobenzene, This Sheet Has Been Replaced
7.Hydroxy-2-pentafhuorobenzenesulfonamidonaphthalene, [T r"

25  3-Phenoxy-1-pentafluorobenzenesuifonamidobenzene, '
3-Methoxy-1-pentafluorobenzenesulfonamidobenzene,
4(1-Morpholino)-1-pentafluorobenzenesulfonamidobenzene,

S-Pentafluorobenzenesulfonamido-1,2,3-trimethoxybenzene,

2-Hydroxy-1,3-methoxy-5-pentafluorobenzenesulfonamidobenzene,
30 1,2-Dihydroxy-3-methoxy-5-pentafluorobenzenesulfonamidobenzene, -
5-Pentafluorobenzenesulfonamido-1,2,3-trihydroxybenzene,



o) %Milﬂlﬂllﬂléﬂ!ﬂlﬂ > Al Calcd for CLOHIIFSNBS: . 48,95, Hy 2. 85

N, 3.57% &, 8 17. Founhd: C, 49.13; H, 3.15; N, 3.63; S, 8.15. 20
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58 Exanpl e 51 [err]

1- (N- (3- But enyl ) pent af | uor ophenyl sul f orfni do) - 4- met hoxybenzene. The
conmpound was prepared in a manner simlar to that described in exanple
50 by rep|1acmﬁmﬁd:dysd-hﬁir@:@hsxbemﬂdmbenmaedﬁubmaomhmwl te solid, np 64-66
[err] C. lHNNR CDCl3): d 7.08 (m 2H), 6.86 ( 2H) , 574(m 1H),

5. 10- 5. 04 | 2nihydyoxy-3-mefhoxy-5 mvaﬂ@r@sn{%esutfpaméobzsma J= 6.9, 2H. M
(El): 5-Pentafluorobenzenesulfonamido-1,2,3-trihydroxybenzene,

3-Hydroxy-5-methoxy- 1 -pentafiuorobenzenesulfonamidobenzene,

5  3,5-Dihydroxy-1-pentafluorobenzenesulfonamidobenzene,
2-Fluoro-1-methoxy-4-(N-methylpentafluorophenylsulfonamido)benzene,
2-Bromo-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
2-Chloro-1-methoxy-4-pentafluorophenyisuifonamidobenzene,
4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene hydrochloride,

10  3,4-Difluoro-1-pentafluorobenzenesulfonamidobenzene,
4-Trifluoromethoxy-1-pentafluorobenzenesulfonamidobenzene,
2-Chloro-5-pentafluorophenylsulfonamidopyridine,
2-Hydroxy-1-methoxy-4-[N-(5-hydroxypentyl)pentafluorophenylsulfonamidoibenzene,
4-(1,1-Dimethyl)ethoxy- 1-pentafluorophenyisulfonamidobenzene,

15  2-Bromo-3-hydroxy-4-methoxy-1-pentafluorobenzenesulfonamido-benzene,
2-Bromo-4-methoxy-5-hydroxy-1-pentafluorobenzenesulfonamido-benzene,
1-Bromo-4-fluoro-5-methoxy-2-pentafluorophenylsulfonamidobenzene,
2-Hydroxy-1-methoxy-4-pentafiuorobenzenesuifonamidobenzene; sodium salt,
2-Hydroxy-1-methoxy-4-pentafluorobenzenesuifonamidobenzene; potassium sait,

20  2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; sodium sait,
2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; potassium salt,

3-Chloro- 1 -pentafluorophenylsulfonamidobenzene,
This Sheet Has Been R

4-Chioro- 1 -pentafluorophenylsulfonamidobenzene,
et s m— LT
25  4-Methoxy-1-pentafluorophenylsulfonamido-3-trifinoromethyl benzene,
4-Methoxy-1-(N-(2-propenyl)pentaflucrophenylsulfonamido)benzene,
1-(N-~(3-Butenyl)pentafluorophenylsulfonamido)-4-methoxybenzene,
4-Methoxy-1-(N-(4-pentenyl)pentafluorophenylsulfonamido)benzene,
1-(N-(2,3-Dihydroxypropyl)pentafiucrophenyisulfonamido)-4-methoxybenzene,
30  I-(N-(3,4-Dihydroxybutyl)pentaflucrophenylsulfonamido)-4-methoxybenzene,
1-(N-(4,5-Dihydroxypentyl)pentafluorophenylsulfonamido)-4-methoxybenzene,



mz 407 (13, Merr]), 366 (24), 135 (100). Anal. Calcd. for Cl7H14F5NC3S:
C, 50.13; H 3.46; N, 3.44; S, 7.87. Found: C, 50.25; H 3.51; N,
3.43; S, 7.81. 15 Exanple 52 [err] 20 4- Met hoxy- 1

- (N- (4- pent eny| )\$@ATMFLior ophenyl sul f onani do) benzene. The conpdéFdISAZR926
prepared in a manner simlar to that des %’NI bed in exanple 50 by replacing
allyl alcohol with 25 4- penten-1-o0l. nmelting sem-solid. 1H NWR

cbd 3): d 7.08 87 1H), 5.02-4.96
(2H) 3) 81 (E,-(N‘ﬁa;ln}l@wt!(lipyntaﬂ&mphemﬁbwlf%aﬂd‘{)&'ms‘g %y/bst 1. ég]

i e ), L,

C, 51.44; H-Metify-Initrd-13pkntdfluorophenylsilfoamidébenzene,

3-Amino-4-methoxy-1-pentafluorophenylsulfonamidobenzene, ‘ ‘"’"c‘ m"] lllﬂ "lLI " llll

5  4-Butoxy-1-pentafluorophenylsulfonamidobenzene,

1-Pentafluorophenylsulfonamido-4-phenoxybenzene,
4-Benzyloxy-1-pentafluorophenylsulfonamidobenzene,
4-Methylmercapto-1-pentafluorophenylsulfonamidobenzene,
2-Methoxy-1-pentafluorophenylsulfonamidobenzene,

10  4-Allyloxy-1-pentafluorophenyisulfonamidobenzene,
1-Pentafluorophenylsulfonamido-4-propoxybenzene,
4-(1-Methyl)ethoxy-1-pentafluorophenyisulfonamidobenzene,
1-Pentafluorobenzenesulfonyloxybenzene,
1-Pentafluorobenzenesulfonylindole,

15 1-Pentafluorobenzenesulfonyl-1,2,3,4-tetrahydroquinoline,
2-Methoxy-5-pentafluorophenylsulfonamidopyridine,
2-Fluoro-1-methoxy-4-pentafluorophenylsulfinamide,
4-tert-Butoxy-1-pentafluorophenylsuifonamidobenzene, and
2-Anilino-3-pentafluorophenyisulfonamidopyridine.

20
48.  The method of claim 47, wherein the compound is chosen from:
4-(N ,N-Dimethylamino)—l-pentaﬂuorophenylsﬂfonamidobgnzéne,
3-(N,N-Dimethylamino)-1-pentafluorophenylsulifonamidobenzene, ___

1,2-Ethylenedioxy-4-pentafluorophenylsulfonamidobenzene, This Sheet Has Been Rep

25  2-Hydroxy-1-methoxy-4-pentafiuorophenylsulfonamidobenzene, , ,ll,'" ,I"" ml m ’",
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
4-Methoxy-1-pentafluorophenylsulfonamidobenzene,
3-Hydroxy- 1-pentafluorophenylsulfonamidobenzene,
4-Hydroxy-1-pentafluorosulfonamidobenzene,

30 1,2-Dimethyl-4-pentafluorophenylsulfonamidobenzene,
5-Pentafluorophenylsulfonamidoindole,



© )

Exanpl’e

err]

1-(N-(2, 3 D hywooswropyl ) pent af | uor ophenyl sul f onam do) - 4- et Fepyssenzease.

To a

sol uti on of

4- et hoxy- 1- ( N- (2- propenyl ) pent af | uor ofthenyl sul f onan do) benzene (101 ngy, 10

al | oned

0.26 nmml) in acetone:water (8:1, 1 nL) at rt was added N nethyl norpholine
N- oxi de (BN W-Dlmethylgmuﬁ)-zqmm%ylp&ﬂdﬂ@@heﬁﬂsﬂ&nﬁhidm—b&z&ﬁe Msol ution in
H20, 160x10[err] E After stirring at rt for 18 h, the
reaction esplfopamidobenzenty NaHSC3 (5 nl) and

to stir af_ fqt g&]ahg re was poured onto saturated
NaHSG3 (?Mémoxﬁnﬁ_ﬁg%lggmb ékgg%e Wt ﬂoﬂg 2 (3 x 10 nL). The conbi ned
organi ¢ €xBramd-$- mﬂi@cyd*—bﬁﬂhﬂub&phédﬁﬁﬂéﬁmd&mment rated. Fl ash

chromat o
prodggt

10

15

20

25

30

iégﬂ%hﬁ’f r%épq%ianes Et ﬁﬁg afforded 90 ?gCDCI 3. ((j&;f%)llorzm

2H), 6. 852—Bromo-3-hydroxy-4~methoxy- -pentaﬂuorobenzenesulfonanndo—benzme,

2-Bromo-4-methoxy-5-hydroxy-1-pentafluorobenzenesulfonamido-benzene,
1-Bromo-4-fluoro-5-methoxy-2-pentafluorophenylsulfonamidobenzene,

2-Hydroxy- 1-methoxy-4-pentafluorobenzenesulfonamidobenzene; monosodium salt,
Z-Hydroxy-l-methoxy-4-pentaﬂuorobenzenesulfonamidobenzene; monopotassium salt,
2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; sodium salt,
2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; potassium salt,
4-Chloro-1-pentafluorophenyisulfonamidobenzene, and
3-Amino-4-methoxy-1-pentafluorophenylisulfonamidobenzene.

49. The method of claim 48, wherein the compound is:
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene,

2-Fluoro-1-methoxy-4-pentafluorophenyisulfonamidobenzene,
. This Sheet Has Been Repl
4-Methoxy-1-pentafluorophenylsulfonamidobenzene, r

1,2-Dimethyl-4-pentafluorophenylsulfonamidobenzene, l lll"" ,"I" ml I, II’

5-Pentafluorophenylsulfonamidoindole,

4-Ethoxy-1-pentafluorobenzenesulfonamidobenzene,
2-Bromo-1-methoxy-4-pentafluorophenylsuifonamidobenzene,
2-Chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
2-Bromo-3-hydroxy-4-methoxy-1-pentafluorobenzenesulfonamido-benzene,
2-Bromo-4-methoxy-5-hydroxy-1-pentafluorobenzenesulfonamido-benzene,
1-Bromo-4-fluoro-5-methoxy-2-pentafluorophenylsulfonamidobenzene,
2-Hydroxy-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; monosodium salt,
2-Hydroxy-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; monopotassium salt,
2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; sodium sait,

2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; potassium salt, or



(m 2H), 3.78 (s, 3H), 3.90-3.65 (m 5H). Anal. Calcd. for C1l6HL3F5NCGS: C,

45.08; H, 3.07; N, 3.29; S, 7.52. Found: C, 45.09; H, 3.33; N, 3.27;
S, 7.46. WD 97/ 30677

PCT/ US97/ 02926 WO 97/30677 PCTAIS97/02926
Exanpl e 54 [err] 5

1- (N- (3, 4-Di hydr oxybutyl ) pent af | uor ophenﬁ sul f onami do) - 4 nybenzene

descri bed | AminmphochBybpmaphgyistoamidobenzene. © T Hll!ﬂllll I
4- met hoxy- 1- (N- ( 2- pr openyl ) pent af | uor ophenyl sul f onam do) benZzerfe wi

1- (N- (3- but enyl ) pent af | uor ophenyl sul f onam do) - 4- net hoxybenzene V\hl te

solid, nmp sp, Themethod&f%ﬁiﬁaa &ﬁré&@eo%ﬂp%:ﬁcm 3): d7.10 (m 2H),
6. 88 (m 2H), 4.13 (m 1H),
-Hydxoxy— 1 -methoxy-4-pentaﬂuorophenylsulfonamdobenzene,
5  2-Hydroxy-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; monosodium salt, or

2-Hydroxy-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; monopotassium sait.

51.  The method of claim 49, wherein the compound is
2-Fluoro- 1 -methoxy-4-pentafluorobenzenesulfonamidobenzene.
10 '
52.  The method of claim 49, wherein the compound is
2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene, sodium salt.

53.  The method of claim 49, wherein the compound is
15  2-Fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene, potassium salt.

54, The method of claim 43 wherein the disease state is atherosclerosis:

This Sheet Has Been Rep

55.  The method of claim 43 wherein the disease state is pancreatitis. , ,ml , ,III" ml I, ’"’

20
56.  The method of claim 43 wherein the disease state is hypercholesterolemia.

57.  The method of claim 43 wherein the disease state is hyperlipoproteinemia.

25 58.  The method of claim 43 wherein the composition is administered orally.

59.  The method of claim 43 wherein the subject is human.

60.  The method of claim 43 wherein the composition is administered in combination with

30 atherapeutically effective amount of a hypolipemic agent or a hypocholesterolemic agent that
is not represented by formula I.



o MR (" =5 35 (55 5, %3 G2 T B

Exanpl e 55 [err] 20
WO 97/30677 PCT/US97/02
1 (N—(4 5- Di hydr oxypent yl ) pent af | uor ophenyl sul f onam do)4 met hoxy enzer%6
The conpound was prepareggin a manner simlar to that

described in exanple 53 by replacing

4- met hoxy- 1- (N- ( 2- propenyl ) pent af | uor ophenyl sul f onam do) benzene with

4- met hoxy- 1- (N- (4- pent enyl ) pent af | uor ophenyl sul f onam do) benzene. Wi te
solid, np6l. A compound havirighthd fildm@laIdiH NVR (CDCl 3): d 7.07 (m 2H), 6.86
(m 2H), 3.80 (s, 3H), 3.78 (m 2H), 30 3.71-3.62 (m 2H), 3.43
(dd, J= 7.5, 10.8; 1H), 1.90 (bs,.2H), 1.66-1.49 (m 4H). Anal.

Cal cd. for Cl8HI8F5NOBS: C, 47.4& H, 3.98; N, 3.08; S, 7.04. Found: C
47.58; SH, 3.95; N, F Y—2Z

or a pharmaceutically acceptable salt thereof, wherein:
10 Y is-8(0)- or -§(0,)-; and

Z is NRIR2, wherein R2? is an optionally substituted aryl or heteroaryl group, and R! is

selected from . T —
hydrogen, Sheet Has Been Re laced
substituted or unsubstituted (C1-C10)alkyl, ||||‘|“ ll““ ml m
15 substituted or unsubstituted (C1-C10)alkoxy,

substituted or unsubstituted (C3-Cé6)alkenyl,
substituted or unsubstituted (C2-C6)heteroalkyl,
substituted or unsubstituted (C3-C6)heteroalkenyl,
substituted or unsubstituted (C3-C6)alkynyl,

20 substituted or unsubstituted (C3-C8)cycloalkyl,
substituted or unsubstituted (C5-C7)cycloalkenyl,
substituted or unsubstituted (C5-C7)cycloalkadienyl,
substituted or unsubstituted aryl,
substituted or unsubstituted aryloxy,

25 substituted or unsubstituted aryl-(C3-C8)cycloalkyl,
substituted or unsubstituted aryl-(C5-C7)cycloalkenyl,
substituted or unsubstituted aryloxy-(C3-C8)cycloalkyl,
substituted or unsubstituted aryl-(C1-C4)alkyl,
substituted or unsubstituted aryl-(C1-C4)alkoxy,

30 substituted or unsubstituted aryl-(C1-C4)heteroalkyl,
substituted or unsubstituted aryl-(C3-C6)alkenyl,



WO 97/ 30677 :

PCT/ US97/ 02926 61 3. 06;
S, 6. 95. Exanple 56 [err] 5 - 10 ’
1- (N- (4- hydr oxW@®¥30677 1) pent af | uor ophenyl sul f onani do) - 4- ne PGS TPEERI e
To a sol ution of

1- (N-( 3- but enyl ) pent af | uor ophenyl sul f on®hi do) - 4- net hoxybenzene (410 ny,

1.01 nmmol) i THF (6. -
ﬁ ;ng/l ;;)I g'{ L;n]sgﬁumﬁg%m?b?%i)bﬂs; am;aiy)[(g;:(}gdﬁzt ??(rjieggBﬁ |I“Igllﬂﬁlﬂﬂmuulll
r or : e, react * ' *
(ZZE rr![_)heand soéﬂhﬁfﬁfﬁé‘i‘ Bbw&pbﬂl@ﬁiggl?fb’?‘gégé@mﬁf&ﬂﬁﬂﬂgﬁt g?i rri ngwafthr'ljz?or
, %ngugwgﬁ&aﬁtgﬂzo (20 nmL) and extracted with

CH2A 2 (3 x 15 _ rgani c extracts were washed with
sat. NaCl (20 rsupstamed dr umsibstivit&diigteroaryloxy,

5 substituted or unsubstituted heteroaryl-(C1-C4)alkyl, )
This Sheet Has Been Replaced
substituted or unsubstituted heteroaryl-(C1-C4)alkoxy, | ||||I“ ‘III“ | |I|I m‘ ‘
substituted or unsubstituted heteroaryl-(C1-C4)heteroalkyl, :

substituted or unsubstituted heteroaryl-(C3-C6)alkenyl,
substituted or unsubstituted heteroaryloxy-(C1-C4)alkyl, and
10 substituted or unsubstituted heteroaryloxy-(C2-C4)heteroalkyl,
wherein R! and R? may be connected by a linking group E to give a substituent of the formula
] '

N—~R?

15 wherein E represents a bond, (C1-C4) alkylene, or (C1-C4) heteroalkylene, and the
ring formed by R!, E, R2 and the nitrogen contains no more than 8 atoms;
provided that:
in the case that Y is -S(0,)-, and R! is hydrogen or methyl, then R? is substituted
phenyl or heteroaryl group;

20 in the case that Y is -S(0,)- and R2 is a ring system chosen from I-naphthyl, 5-
quinolyl, or 4-pyridyl, then either R! is not hydrogen or R? is substituted by at least one
substituent that is not hydrogen;

‘in the case that Y is -S(O,)-, R? is phenyl, and R! is a propylene unit attaching the
nitrogen of -NR!R2- to the 2- position of the phenyl ring in relation to the sulfonamido group

25 to form a 1,2,3,4-tetrahydroquinoline system, and one or more of the remaining valences on
the bicyclic system so formed is substituted with at least one substituent that is not
hydrogen;

in the case that Y is -8(0,)- and R2 is phenyl substituted with 3-(1-hydroxyethyl),
3-dimethylamino, 4-dimethylamino, 4-phenyl, 3-hydroxy, 3-hydroxy-4-diethylaminomethyl,

30  3,4-methylenedioxy, 3,4-cthylenedioxy, 2-(1-pyrrolyl), or 2-methoxy-4-(i-morpholino),

then either R! is not hydrogen or when R! is hydrogen, one or more of the remaining valences



Concen H mg,“u"mmjby chr omat ogr aphy (2: 1/ hexanes: Et OAc) af f or ded 270
ng (64 t as a white solid, np 88-90 [err]C. 1H NMR (CDC 3):

d7.08 (m 2, 6.85 tm 2H), 3.80 (s, 3H), 3.77 (m 2H), 3.64 (t,J=
6.0; 2H), 1.63Wo05%6m 5H), 1.50 (bs, 1H). Anal. Cal cd. Hcarusemoeze
Cl7H16F5NO4S: C, 48.00; H, 3.79; N, 3.29; S, 7.54. Found: C, 48.08; H,
3.76; N, 3.34; S, 7.46. 25 - 88 WO 97/ 30677

PCT/ US97/ 02926 62 Exanple 57 [err]
5 on the phenyl ring of R2 is substituted with a substituent that is not hydrogen;

in the case that Y is -S(0,)- and R? is 2-methylbenzothiazol-5-yl,
6-hydroxy-4-methyl-pyrimidin-2-yl, 3-carbomethoxypyrazin-2-yl,
5-carbomethoxypyrazin-2-yl, 4-carboethoxy-1-phenylpyrazol-5-yl, 3-methylpyrézol-5-yl,
5  4-chloro-2-methylthiopyrimidin-6-yl, 2-trifluoromethyl-1,3,4-thiadiazol-5-yl, 5,6,7,8-
tetrahydro-2-naphthyl, 4-methylthiazol-2-yl, 6,7-dihydroindan-5-yl, 7-chloro-5-methyl-1,8-
naphthyridin-2-yl, 5,7-dimethyl-1,8-naphthyridin-2-yl, or 3-cyanopyrazol-4-yl, then Rt is a
group other than hydrogen;
wherein said compound has pharmacological activity.
10
62.  The compound of claim 61, wherein R! is hydrogen or lower alkyl, Y is S(O,), and

there is no linking group E between R! and R2.

63. The compound of claim 62, wherein R! is hydrogen or methy! and R2 is substituted

15 phenyl, wherein the substituents on R2, ranging in number from one to four, are
independently chosen from lower alkyl, hydroxy, lower alkoxy, amino optionaily substituted
with one or two lower alkyls, optionally substituted arylamino, optionally substituted
heteroarylamino, optionally substituted phenoxy, and halogen.

20 64. The compound of claim 63, wherein R! is hydrogen and R? is substituted phenyl,
wherein the substituents on R2 are independently chosen from amino, (lower)alkylamino, and
di(lower)alkylamino, and are located at one or more of positions 3- and 4~ of the pheny] ring,
in relation to the sulfonamido group.

This Sheet Has Been RT

25 6 Twmpomsotauinot esniecomontis [N

4-(N,N-Diethylamino)-1-pentafluorophenylsulfonamidobenzene, or
4-Amino-1-pentafluorophenylsulfonamidobenzene.

66.  The compound of claim 62, wherein R! is hydrogen, and R? is pheny] substituted at
30 positions 3- and 4-, in relation to the sulfonamido group, with a divalent moiety that forms a
5- or 6- membered ring together with carbons 3- and 4- of the phenyl ring.



4- Met hoxy- 1- (N- ( 5- hydr oxypent yl ) pent af | uor ophenyl sul f onam do) - benzene. The
10 conpound was prepared in a manner simlar to that described in exanple
56 by repl acing

1- (N- ( 3- but enyl WestIET?uor ophenyl sul f onam do) - 4- met hoxybenzene PEIS97/02926
4- met hoxy- 1- (N- (4- pent enyl ) pent af | uor ophenyl sul f onam do) benzene. Waite

solid, np 96-97 [err]C. 1H NMR (cDA §9: d 7.08 (m 2H) “nmm
3.81 (s, 3H), 3.76 (t, J = 6.8, 2H), 3.62 (t, J= 6.4 IIIIIH IH!I,
(m 6H). Anal. Calcd. for CL8HL8F5NO4S: C, 49.20; H, 15 4.*13°% N 3%

2030 Founts 74C|\/eﬁ’f?? §1!'P§E‘M‘f¥’ ??"T%eﬁ%ﬁ?'f‘ﬁlﬁs%vﬁaﬁ%oﬁw F’onam bW’FLgr "l

conpound was prepared 25 in a manner simlar to exanple 46 by repl acing
3-chloroaniline with 4-nmethoxy-3-nitroaniline whi ch was prepared by the
met hod of N ri sTHeausomppudde mof 105i2im2467,148derein  thy aggappamdonisolS-d,

27,9, 0 THymiER a@p?znylsﬁe%”mn%ﬁ?éﬁ?i-(P%hBﬁ"mhe%%nfm%ﬂ%gdAﬂ;|

Cal cd. For C13H7/F5N206S: C, 39.21; H 1.77; N, 7.03; S, 8.05. Found: C,

39.19; H 1.73; N, 6.97;
69.  The compound of claim 63, wherein R! is hydrogen, and the substituents on R2 are

independently selected from halogen, hydroxy, lower alkyl, lower alkoxy, amino,
(lower)alkylamino, and di(lower)alkylamino.

10
70.  The compound of claim 69, wherein the substituents on R? are independently selected

from bromo, chioro, fluoro, hydroxy, methoxy, ethoxy, amino, or dimethylamino.

71. The compound of claim 70, wherein the substituents on R2 are independently selected
15 from bromo, chloro, fluoro, hydroxy, methoxy. and ethoxy.

72.  The compound of claim 71, wherein the substituents on R2 are at one or more of

positions 3- and 4- of the phenyl ring, in relation to the suifonamido group.

20 73.  The compound of claim 72, wherein R? is monosubstituted phenyl.

74.  The compound of claim 73, wherein the compound is
4-Methoxy-1-pentafluorophenylsulfonamidobenzene, @ .

3-Hydroxy-1-pentafluorophenylsulfonamidobenzene, This Sheet Has Been Replaced
25  4-Hydroxy-1-pentafluorophenylsulfonamidobenzene, , ,ml" ‘"I" ml lﬁi"
4-Ethoxy-1-pentafluorophenylsulfonamidobenzene, '
3-Ethoxy-1-pentafluorophenylsulfonamidobenzene, or
3-Methoxy-1-pentafluorophenylsuifonamidobenzene.

30 75. The compound of claim 73, wherein the compound is

3-Chloro-1-pentafluorophenyisulfonamidobenzene, or



30 7. mllwmm WD 97/ 30677
2 I o Eamie
59 [err] ¥ .
3- Am no- 4- met hewyse7hopant af | uor ophenyl sul f onam dobenzene. To apg@hiéi2sreOf
4- met hoxy- 3-ni tro-1-pent af | uor ophenyl sul f onam dobenzene (627 ng, 1.58 mmol)
in ethanol 10 (10 nL) was added 10% PdggC (51 ng). The resulting m xture
was stirred under an at nosphere of hydrogen gas at 1 atm pressure.

After 14 i a pad of celite and the
d.chibss ‘?’eg §@§§@§ﬂ§a§%§},‘!§£i esi due

filtrate was concentra . Silica gel
chromat ography (2:1, 1 :1/hexanes: EtQAc) yielded 542 ng (93% of product as

D L T PR
4.88 (bs, 2H), 3.69 (s, 3H). Anal. Calcd. for C13HOF5N2Q3S:

5 77. The compound of claim 76, wherein the compound is
1,2-Dimethoxy-4-pentafluorophenylsulfonamidobenzene,
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
1,2-Dihydroxy-4-pentafluorophenyisuifonamidobenzene,
2-Hydroxy-1-methoxy-4-pentaflucrophenylsulfonamidobenzene, monosodium salt, or

10  2-Hydroxy-1-methoxy-4-pentafluorophenyisulfonamidobenzene, monopotassium sait.

78. The compound of <claim 76, wherein the compound is
2-Fluoro-1-methoxy-4-pentafluorophenyisuifonamidobenzene,
2-Bromo-1-methoxy-4-pentafluorophenylsulfonamidobenzene,

15 2-Chloro-1-methoxy-4-pentafluorophenyisulfonamidobenzene,
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, sodium salt, or
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, potassium sait.

79. The compound of claim 77, wherein the compound is
20 2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene, or
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene, monosodium salt.

80. The compound of claim 78, wherein the compound is
2-Fluoro- 1-methoxy-4-pentafluorophenylsulfonamidobenzene, or
25  2-Fluoro-1-methoxy-4-pentafiuorophenylisulfonamidobenzene, sodium salt.

81. The compound of claim 80, wherein the compound is

This Sheet Has B Dlaced
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene. , ,"II" I"ai" m‘in[ﬁeﬁira

30 82. The compound of claim 80, wherein the compound is
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, sodium salt.



C, 42.40; H 2.46; N, 7.61; S, 8.71. Found: C, 42.29; H 2.36; N, 7.52; S,
8. 60. WO 97/ 30677

~PCT/ US97/ 02926 64 Exanpl e
60 [err] W0 97/30677 4- But oxy- 1- pent af | uor ophenyl sul f onam dBE®RISM926 To
a sol ution of pent afTuorobenzenesul fonyl chloride (203 ng, 0.763 nmol)

in MeCH (4 4- but oxyanifi ne (0.26 L, 1.53 o) —After
stirring a’z] I:‘Tml u I reaction m xture was pouredrmryhgﬂﬂ,asmeg\qeplaced
ee wsthr

(15 L) and =exter act th CH2C12 (3 x 10 nL). The conbined o ' . .
extracts were washed with saturated NaC ., (1Q ni) and dr'ied ( H"'"m”l”m :
Concentr at 8%  The compound of claim 72, wherein R2 15 trisubstituted phenyl. _ :

84. The compound of claim 78, wherein the compound is
5 2-Bromo-l-methoxy-4-pentafluorophenylsulfonamidobenzene, or

2-Chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene.

85. The compound of claim 69, wherein the compound is
1,2-Dimethyl-4-pentafluorophenylsulfonamidobenzene.

10
86. The compound of <claim 63, wherein the compound is

3-Phenoxy-1-pentafluorophenylsulfonamidobenzene.

87.  The compound of claim 62, wherein R2 is a phenyl ring substituted by a heterocyclic
15  group at the 4- position, in relation to the sulfonamido group.

88. The compound of claim 74, wherein the compound s

4-Methoxy-1-pentafluorophenylsulfonamidobenzene.

20 89.  The compound of claim 61, wherein R! and R? are covalently joined in a moiety that

forms a 5- or 6- membered heterocyclic ring with the nitrogen atom of NRIR2.

90.  The compound of claim 89, wherein R! is a -CH=CH- group linked to the 2- position
of the R2 phenyl group, in relation to the sulfonamido group, forming an optionally

25  substituted indole.

91. The compound of claim 90, wherein the compound is

1-(Pentafluorophenylsulfonyl)indole.

30 92. The compound of claim 89, wherein R} is a -(CH,);- group linked to the 2- position

of the R2? phenyl group, in reiation to the sulfonamido group, forming an optionally



foll owed by flash chromatography (25:25: 1/ hexanes: CH2C 2: Et OAc) provi ded
189 ngy (63% of product. 1H NMR (CDCl3): d 7.07 (m 2H), 6.86 (s,
1H), 6.80 (m 2H), 3.89 (t, J=6.5; 15 2H), 1.73 (m 2H), 1.46 (m 2H),
0.95 (t, J= 7. Yo ¢Meer?B (EI): mz 395 (30, Merr]), 164 (35) IUS7IJZ§
(100). Anal. Calcd. for CI6HIAF5NCBS: C, 48.61; H, 3.57; Pﬂ S
Found: C, 48.54; H, 3.53; N, 3.50¢2 S, 8.02.

20 1- Pent af | uor ophenyl sul f onam do- 4- phenox ,

conpound nner simlar to.that de "ﬁ ,
60 by rep\@ggst%gﬁ?gg)d%fugﬁﬂrﬁ%n 4- phenoxyani | i ne. ,
7.36-7.30 (m 2H), 715710(m3|—|) 6.99 (s, 1H), 698690(m

4H). MS (EL): miz 415 (32, Merr]), 184 (100), 77 (66). Anal. Calcd. for 30
C18H10F5N33s:  @he sompoyndqf claimy 61, vherein the compoundi®  Found: C, 51.78: H, .

2.45 N %-ﬁ;’dro)%'-l-methoxy-4-[]\l-(5-hydroxypent- 1-yl)pentafluorophenyli-sulfonamidojbenzene,

5 4-Methoxy-1-[N-(2-propenyl)pentafluorophenylsulfonamido}benzene,
4-Methoxy-1-[N-(4-pentenyl)pentafluorophenylsulfonamido}benzene,
1-[N-(2,3-Dihydroxypropyl) pentafiuorophenylsulfonamido}- 4-methoxybenzene,
1-[N-(3,4-Dihydroxybutyl)pentafluorophenylsulfonamido}- 4-methoxybenzene,
1-{N-(4,5-Dihydroxypentyl)pentafluorophenylsulfonamido]- 4-methoxybenzene,

10  1-[N~(4-hydroxybutyl)pentafluorophenylsulfonamido]-4-methoxybenzene, or

4-Methoxy-1-[N-(5-hydroxypentyl)pentafluorophenylsulfonamido]benzene.

94. The composition of any of claim 1-42, or a method of any of claim 43-60, or a
compound of any of claim 61-93, wherein the compound regulates LDL receptor gene

15 expression.
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4- Benzyl oxy 1 pent &f ['uorophenyl sul f onam dobenzene. The conpound was
prepared in a manner simlar to that de§cr| bed i n exanpl e 60 by

repl aci ng 4-Rkut oxy.ani li benz aniline. 4-Benzyl oxyaniline
was obt ai ned 'f'f 'ﬁ‘he‘e %@?’rﬂgrﬂé‘? H]Wei?t'g()zﬁr?églfér%' hydr ochl ori de salt by

treatnment with ad]ueoﬂ:phMé?tdutndhl—d:oNpth(oﬁEﬁm)sing phanadeuBoally accepidte, exc:pient and a
7.36-7.32 (Mg 2408 (m 2H), 7.91-7.88 {m ﬁgpm@} mps bsgl

(s, 1H). M LO@) o

C19H12F5NO3 % ' ;
2.78; N, 3.2m D&cnﬂnoﬁSpaged ....... to paged ..

U Drawmg(s) paged ..... to pag,ed .....
B/Clavm(s) : paged .12 to paged?l‘lK : O Abstract  :paged..... to paged ..... )
_ {0 Drawing(s) : paged ....... to paged ... : ' \ 2 )
.0 Abstract paged ....... to paged DATE OF RECEIPT E‘QO\ """"

: wherein: Y is -S(O) or-S(0)2-; and Z is ~-NR'R?or -OR3
wherein R and R? are mdependenﬂy selected from hydrogen, substituted or unsubstituted (Cs-
Cio)alkyl, substituted or unsubstituted (C1-Cio)alkoxy, substituted or unsubstituted (Cs-Ce)alkenyl,
substituted or unsubstituted (C2-Cs)heteroalkyl, subsfituted or unsubstituted (C3-Ce)heteroalkenyl,

* substituted or unsubstituted (Ca-Ce)alkynyl, substituted or unsubstituted (Cs-Cs)cycloalkyl, substituted
or unsubstituted (Cs-Cr)cycloalkenyl, substituted or unsubstituted (Cs-Crjcycloalkadienyl, substituted -
or unsubstituted aryl, substituted or unsubstituted aryloxy, substituted or unsubstituted aryl-(Ca-
Cs)cycloalkyl, substituted or unsubstituted aryl-(Cs-Crjeycloatkenyl, substituted or unsubstituted
aryloxy-{Cs-Cs)oycloalkyl, substituted or unsubstituted aryl-(C1-Ca)alkyl, substituted or unsubstituted
aryl-{C+-Ca)alkoxy, substituted or unsubstituted aryl-(C+-Ca)heteroalkyl, subsfituted or unsubstituted
aryl-{Ca-Ce)alkenyl, substituted or unsubstituted aryloxy-(C+-Ca)alkyl, substituted or unsubstituted
aryloxy-(Co-Cajheteroalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted
heteroaryloxy, subsfituted or unsubstituted heteroary-{C+-Ca)alkyl, substituted or unsubstituted
heteroaryl-(C1-Cq)alkoxy, substituted or unsubstituted he_teroaryl—(&-C4)hetergalkyl, substituted or
unsubstituted heteroaryl-(C3-Cg)alkenyl, substituted or unsubstituted heteroaryloxy-(C-Ca)alkyl, and
“substituted or unsubstituted heteroaryloxy-(Cz-C4)heteroalkyl wherein R1 and R? may be connected

Ri—E '

i

by a linking group Eto give a substituent of the formula N—R wherein E represents a bond, (C+-

Ca)alkylene, or (C+-Cs) heteroalkylene, and the ring formed by R, E, R? and the nitrogen atom
contains no more than 8 atoms; and where R3is a substituted or unsubstituted aryl or heteroafyl
group, wherein said compound | has pharmacological activity.

2. The composition of claim 1, wherein, in the compound of formula I, Y is SOz and Z is
NR'R2wherein R2is optionally substituted aryl or optionally substituted heteroaryl.
_ 3. The composition of claim 2, wherein R? is hydrogen or lower alkyl, R2 is optionally
substituted phenyl or.optionally substituted pyridyl, and there is no finking group B between R and R2

4.  The composition of claim 3, wherein R! is hydrogen or methyl -and R2 is substituted
phenyl, wherein the substituents on R2, ranging in number from one to four, are independently chosen
from lower alkyl, hydroxy, lower alkoxy, amino optionally substituted with one or two lower alkyls,
optionally substituted arylamino, optionally substituted heteroarylamino, optionally substituted
phenoxy, and halogen.

5. The composition of claim 4, wherein R is hydrogen and R2is substituted phenyl, wherein
the substituents on R? are independently chosen from amino, (lower)alkylamino, and

'_ REPLACEMENT SHEET
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Exanpl e
4- Met hyl ner ca
pr epar ed

repl acing 4-b
(codA 3): 7.17
3H). M5 (El):
C13H8FNO2S2:
2.21; N, 3.72
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The conpound jwds

pt o- 1 pent af [ uor ophenyl sul fonam dobenzen :

‘in a manner siml ar to fshat descr| bed 1n exa_rrpl e 60 by

SRR, i

H&%l éf)g&&lér}ugoe@\é\ﬁ Fﬁ |o§a]_ﬁd atbonggmr (nﬁéenorﬂq?g t!ogg -
refetion BmngamiN@gnuq) 138 (100), 77 (66). Anal. Calcd. for
C, 4g. 28iheHeontpodifon B cidim’$; w'ﬁereIWthé”Q:omE&HE‘% AN, rﬂ%mgtﬂylarﬁno -1-

pen%é%uorophenylsulfonamldobenzene 4-(N,N-diethylamino)-1-pentafiuorophenylisulfonamido

.benzene, 3-(N,N-dimethylamino)-1-pentafluorophenylsulfonamidobenzene,  4-amino-1-pentafluoro

phenylsulfonamidobenzene, or  4-(N,N-dimethylamino)-1-pentafiuorophenylsulfonamidobenzene
hydrochloride. _

7. The composition of claim 6, wherein the compound is 4-(N,N-dimethylamino)-1-
pentafluorophenylsulfonamidobenzene. _

8. The composiion of clam 2, wherein the compound s
pentafiuorophenylsulfonamidobenzene.

9.  The composition of claim 3, wherein R! is hydrogen and RZis phenyl subsfitufed at
pos:tcons 3- and 4-, in relation fo the sulfonamido group, with a divalent moiety that forms a - or 6-
membered ring together with carbons 3- and 4- of the phenyl ring.

10.  The composition of claim 9, wherein the divalent moiety is: -OCH2CH:0-, -OCHzO- -

=CNH-, or ~C=NNH-.

11. The composmon of claim 10, wherein the compound is 1,2-ethylenedioxy-4-
pentafiuorophenylsulfonamidobenzene, 1,2-methylenedioxy-4-pentafluorophenylsulfonamidobenzene,
5-pentafluorophenylsulfonamidoindazole, or 5-pentafiuorophenylsulfonamidoindole. .

12, The composition of claim 4, wherein R! is hydrogen, and the substituents on R? are
independently selected from halogen, hydroxy, lower alkyl, lower alkoxy, amino, (lower)alkylamino,
and di(lower)alkylamino. '

13.  The composition of claim 12, wherein the substltuents on R2 are independently selected
from bromo, chioro, fluoro, hydroxy, methoxy, ethoxy, amino, and dimethylamino.

14. The composition of claim 13, wherein the substituents on R2 are independently selected -

from bromo, chloro, fluoro, hydroxy, methoxy, and ethoxy.

15.  The composition of claim 12, wherein the substituents on R? are at one or more of
positions 3- and 4- of the pheny! ring, in relation to the sutfonamido group.

16.  The composition of claim 15, wherein R2is monosubstituted phenyl.

17. The compositon of claim 16, wherein the compound is 4-methbxy-1~
pentafluoraphenylsulfonamidobenzene, 3-hydroxy-1—pentaﬂuorophenylsulfonémidobenzene, 4-
hydroxy-1-pentafluorophenylsulfonamidobenzene, 4-ethoxy-1-pentafluorophenylsulfonamidobenzene,
3-ethoxy-1-pentafluorophenylsulfonamidobenzene, 3-phenoxy-1-pentafluorophenylsulfonamido
benzene, 3—methoxy-1-pentaﬂuorophenylsulfonamldobenzene or . 4-tert-butoxy-1-pentafluoro
phenylsulfonamidobenzene.

18. The composition of claim 16, wherein the - compound' is  3-chloro-1-
pentafluorophenylsulfonamldobenzene or 4-chloro-1- pentaﬂuorophenylsulfonamldobenzene

19.  The composition of claim 15, wherein R2is disubstituted phenyl.

20. The composition of claim 19, wherein . the compound is 1,2-dimethoxy-4-
pentaﬂuorophenylsulfonamidobenzene, 2-hydroxy-1-methoxy-4-pentafluoraphenylsulfonamido

This Sheet Has Been Replaced
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17.28. 15 Exanple 64 Lerr] e —

2- Met hoxy- 1- pent af | uor ophenyl sul f onam dobenzene The corrp red
in a manner simlar to that described in exarrp rmﬂﬁﬁ B(HI,!‘E

4- but oxyani l ine with o-ani sidine. 1H NVR ( CDCl

1.5, 8.0; 1H), 7.13 (dt, J= 1.5, 8.0; 1H), 6.94 (dt, J—12

8.0; 1H), 6 84 (dd, J= 1.2, 8.0; 1H), 3.7% (s, 3H. M5 (El): mz 353 (82
Al\f/[4erlsr9] ), H, 2 %'%(‘)\I ’Zﬁgc}roxyél-pe@tag%orop&guﬁwmn@thq‘azir@ 9 hydfroxy- -me%oxy%y%ﬁggo N,
3.92: S, Q. gh;enylsulfonamldobenzene mm@mmoesgaa or  2-hydroxy-1-methoxy-4-pentafluoro
PCT/ US97/ 028R&ylsulfonamidobenzene, monopotassium salt '

- 21. The composition of claim 19, wherein the compound is 2-fluoro-1-methoxy-4-

- pentafluorophenylsulfonamidobenzene, 2-bromo-1-methoxy-4-pentafiuorophenyisulfonamidobenzene,
2-chloro-1-methoxy-4-pentafiuorophenylsulfonamidobenzene, 2-fluoro-1-methoxy-4-pentafluorophenyl
sulfonamidobenzene, sodium salt, or 2-fluoro-1-methoxy-4-pentafiuorophenylsuffonamidobenzene,
potass;um salt.

22. The composition of clalm 20, wherein the compound is 2-hydroxy-1-methoxy—4-
pentaﬂuorophenylsulfonamldobenzene

23. The composition of claim 20, wherein the compound is 2-hydroxy-1-methoxy-4-
pentaﬂuorophenylsulfonamldobenzene, monosodium salt,

24. The composition of claim 21, wherein the compound is - 2-fluoro-1-methoxy-4-
pentaﬂuorophenylsulfonamldobenzene

25. The composition of claim 21, wherein the compound is 2-ﬂuoro-1-methoxy-4- .
pentaﬂuorophenylsuIfonamldobenzene, sodium salt.

26. The composition of claim 21, wherein the compound is 2-fluoro-1-methoxy-4-
pentafluorophenyisuifonamidobenzene, potassium salt. |

27. The composition of claim 12, wherein R?is a trisubstituted phenyl.

28. The composition of claim 21, wherein the compound is 2-bromo-1-methoxy-4-
pentafluorophenylsulfonamidobenzene, or- 2-chloro-1-methoxy-4-pentaﬂubrophenylsulfonamido
benzene. _

29. The composition of claim 12, wherein the compound is 1,2—dimethyl-4-
pentafluorophenylsulfonamidobenzene. '

30. The composition of claim 1, wherein in the compound of formula |, Y is SO2and Z is
NR'R?, where R! is hydrogen or lower alkyl, and R2 is an unsubstituted or optionally substituted.
nabhthyl group. .

31. The composition of claim 30, wherein the compound is 7-hydroxy-2-
pentaftuorophenylsulfonamidonaphthalene. '

32. The composition of claim 4, wherein R? is a phenyl group substituted by phenoxy or
optionally substituted phenoxy. - '

33. The composition of claim 32, wherein the compound is 3-phenoxy-1-
pentafluorophenylsulfonamidobenzene. '

34. The composition of claim 3, wherein R?is_a phenyl ring substituted by a heterocyclic
group at the 4~ position, in relation to the sulfonamido group.

~ 35. The composition of claim 17, wherein the compound is 4-methoxy-1-
pentafluorophenylsulfonamidobenzene.

36. The composition of claim 2, wherein R and R? are covalently joined in a moiety that

___ forms a 5- or 6- membered heterocyclic ring with the nitrogen atom of NR'R2. REPLACEMENT SHEET

18 SEP 1998
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4- Al |yl oﬂ'jlm i&l:uﬁj w enyI sul f onam dobenzene. Thejcenpound was prepgred
IAfbtéjlt oxyaniline with 2 ;Ihﬁg/l gi;;:l: IblegeI n4exA|a|rr§/): g Se)nibY? :%qu?agg pared
by the nmethod of Butera (J. Med Chem 10 41991, 34, 33 1:_§9—T-—$I-+—NNR—(—CDE B)
5395 34" (i1 1+ 37-5 g coinsilon ot el 3 i X s ChECH poue e o
(11, Merr]), theR? phenyl@ro(lmﬂ")relaﬂbh 1 théét)lfona%mdd groufifbrmahg af m:o@ll)ﬁédbﬁﬂfemme
4817 3037H 2. 66 3»/ an?unﬁli Cundidin 53theH c&np@@hd N’IS 3. !?2
1- Pent af | uor oB WW&E’P'FV%“ elﬂg 0lg;_ pr opoxybenzene. The conpound was prepar ed
in a 39.  The composition of claim 36, wherein R! is a -(CHz)3- group linked to the 2- position of
the R2 pheny! group, in relation fo the sulfonamido group, forming an optlonally substltuted 1,2,3,4-
tetrahydroquinoline. :
40. The composition of claim 39, wherein the compound is 1-pentafluorobenzenesulfonyl-
1,2,3,4-tetrahydroquinoline.
_ 41.  The composition of claim 2, wherein R! is an optionally substltuted (Cz-C1o)alkyl or
.optionally substituted (C2-Ce)heteroalkyl.
42. The composition of claim 41, wherein the compound is 2-hydroxy-1-methoxy-4-[N-(5-
ghydroxypent—1-yl)pentaﬂuoro;ihenyl-sulfonamido] benzene, 4-methoxy-1-{N-(2-propenyl)pentafluoro
‘ phenylsulfonamidolbenzene, 4-methoxy-1-[N'-(4-penteny!)pentaﬂuorophenylsulfonamido]bénzene, 1-
.[N-{2,3-dihydroxypropyl)-pentafluorophenylsulfonamido}-4-methoxybenzene, 1-{N-(3,4-dihydroxybutyl)
pentaflucrophenylsulfonamido]-4-methoxybenzene, 1-[N-(4,5-dihydroxypentyl)pentafluorophenyl
sulfonamido]—47methqubenzene, '1-[N-(4-liydroxybutyl)pentaﬂuorophenylsulfonamido]—4—memoxy
benzene or 4-methoxy-1 -[N-(5-hydroxypentyl)pentafluorophenyisulfonamido}benzene. |
43. A, pharmaceutical composition, substantially as hereinbefore described with reference to
any one of the examples. - _
. 44, A method of treating or preventing a disease state characterised by abnormally high
levels of low density lipoprotein particles or cholesterol in the blood, which method comprises
‘administering to a mammalian subject in need thereof a therapeutically effective amount of a
composition containing a compound of formula | or of a compound of formula | -

or a pharmaceutically acceptable salt thereof, wherein: Y is -S(0)- or ~S(O)-; Zis -NR'R? or -OR3
where R and R2are independently selected from hydrogén, substituted or unsubstituted (C1-C1o)alkyl,
substituted or unsubstituted {C1-C1o)alkoxy, substituted or unsubstituted (Ca-Cs)aIkényI, substituted or
unsubstituted (Cz-Cs)heteroalkyl, substituted or unsubstituted (Cs-Ce)heteroalkenyl, substituted or
unsubstituted (Cs-Ce)alkynyl, substituted - or unsubstituted (Cs-Cs)cycloalkyl, substituted or
unsubstituted (05-07)cycloalkenyl,' substituted or unsubstituted (Cs-Cr)cycloalkadienyl, substituted or -
unsubstituted aryl, substituted or unsubsfituted aryloxy, substituted or unsubstituted aryl-(Cs-
Cs)cycloalkyl, subsfituted or unsubstituted aryl-(Cs-Cr)cycloalkenyl, substifuted or unsubstituted
aryloxy-(Cs-Ca)cycloalkyl, substituted or unsubstituted aryl-{(Ci-Cs)alkyl, substituted or unsubstituted
aryl-(C1-Cs)alkoxy, substituted or unsubstituted aryl- (C1-C4)heteroalkyl substituted or unsubstituted
ary-(Cs-Ce)alkenyl, substituted or unsubstituted aryloxy-(C1-C4)a|kyl substituted or unsubstituted

: Thxs Sheet Has Been Re; ,i
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manner ‘similar to that described in exanpl e 60 by replacin
wth 4- propoxyani | i ne. 4-Propoxyaniline was obtai ned %ﬂg@m “‘wm \”m
hydr ogenat i on of 4-al |l yl oxyni trobenzene. 4-Alylo

prepared by the method of Butera (J. 25 Med Chem 1991 34 3212) . 1H NVR

(CbA3): 7.09 (m 2H), 6.82 (m 2H), 6.78 (@ 1H, 3.87 (t, J= 6.5;
(b "108 (TopfoRipapaasa subiisroph spSRetEe b oaibolifid, of wneibltiged .
S, 8.41. heteroargloxy C subsiituied ; orHunsBbstitdfed Nhetéoayl-(C184)allyl, 3 dubstitut@D or unsubstituted
\é\g 97/_ 30677 i\eteroa]ryl-(CfCaialkoxy, sgbstltuted or unsubstituted heteroaryl-(C 1-C4W@ﬁ7élﬁgﬂ3t§d or.
unsubstltu ed heferoaryl-(C3-Cs)alkenyl, substifuted or unsubstituted heteroaryloxy-(C1-Cs)alkyl, and
substituted or unsubstituted heteroaryloxy-(C2-Cs)heteroalkyl, wherein Rt and R2 may be connected
R—E
1
by a linking group E to give a substifuent of the formula N~ whersin B represents a bond, (C+-
C4) alkylene, or (C1-Cs) heteroalkylene, and the ting formed by R?, E, R2and the nitrogen contains no
more than 8 atoms; and where R3is optionally substituted aryl or optionally substltuted heteroaryl.

45. A compotund of formula |

or a pharmaceutically acceptable salt thereof, wherein: Y is -S(0)- or —S(0)z-; Z is -NR'R2 or -OR3
where R! and R2are independently selected from hydrogen, substituted or unsubstituted (C+-C1o)alkyl,
substituted or unsubstituted (C1-C1o)alkoxy, substituted or unsubstituted (C3-Cs)alkenyl, substituted or
unsubstituted (C2-Cejheteroalkyl, substituted or unsubstituted (Cs-Ce)heteroalkenyl, substituted or
unsubstituted {Ca-Ce)alkynyl, substituted - or unsubstituted (Ca-Ce)cycldalkyl, substituted or
unsubstituted (Cs-Cr)cycloalkenyl, substituted or unsubstituted (Cs-Cr)cycloalkadienyl, substituted or
unsubstituted aryl, substituted or unsubstituted aryloxy, substituted or unsubstituted aryl-(Cs-
Ca)cycloélkyl, substituted or unsubstituted aryl-{(Cs-Cr)cycloalkenyl, substituted or unsubstituted
aryloxy-(Cs-Ca)cycloalkyl, substituted or unsubstituted aryl-{Cs-Ca)alkyl, substituted or unsubstituted
aryl-{C1-Ca)alkoxy, substituted or unsubstituted aryl-(C1-C4)heteroalkyl, substituted or unsubstituted
aryl-{(Ca-Ce)alkeny!, substituted or unsubstituted aryloxy-(C+-Cs)alkyl, substituted or unsubstituted
aryloxy-(C>-Ca)heteroalkyl, substitufed or unsubstituted heteroaryl, subsfituted or unsubstituted
heteroaryloxy, substituted or unsubstituted heteroaryl-(C+-Cs)alkyl, substituted or unsubstituted
heteroaryl-{C+-Ca)alkoxy, substituted or unsubstituted heteroaryl-(Cs-Cajheteroalkyl, substituted or
unsubstituted heteroaryl-(Cs-Ce)alkenyl, substituted or unsubstituted heteroaryloxy-(C1-C4)alky|, and

substituted or unsubstituted heteroaryloxy-(C2-Ca)heteroalkyl, wherein R! and R2 may be connected
R—E
[
by a linking group E to give a substituent of the formula N=R wherein B represents a bond, (C+-
C4) alkylene, or (C+-Ca) heteroalkylene, and the ring formed by R, E, R2and the nitrogen contains no
more than 8 atoms; and where R3is optionally substituted aryl or optionally substituted heteroaryl or a
composition according to any one of claims 1 to 43 when used in the treatment or prophylaxis of a
disease state characterised by abnormally high levels of low density lipoprotein particles or cholesterol
in the blood.

46.  The use of a compound of formula | REPLAGEMENT SHEFT
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4- ( 1- Met hyl ) et hoxy- 1- pent af | uor ophenyl sul f onani dobenzene. The conpound was
prepared - in a manner simlar to that described in exanple 60 by
repl aci ng 4-butoxyaniline with 4-i.sopropoxyani | i ne. 4-1sopropoxyaniline

was prepared from 4-fluoronitrobenzene in _anal ogy 10 ;-"t'io'""_t""tjé:-_.i-,qg%--{ﬁéﬁ?{fb;f“iDay
(J. Med Chem 1975, 18,1065). 1H NMR (CDA8): 7.08 (nj 2E)o=0-077°00.(s,

1H), 6.81 (m 2H) 4 48 (heptet, J= 6. 1F 1H), 1.30 (d,|J= 6.04: 6H).! N5
(El): mz 381 (7, wierr]), 339 (8 08 ¢100). An |chtas&a1993 Py
0

ClSHlZFﬁmmllﬂlmmml H 3.17; N, und: C, 47.ds:| H,
3.18; N ' _

IBUIREL . 15 Exanpl e
1- Pent af "'uof obenZenésul’f onyl oxybenzefe. |
(0.068g, 0.729mmol ) in dinmethylformamde (3.65 nL) at 25 [err]Cis

Fol | owad. by % BQPTRCabn e A0S salderect Wi P, SQPrcROIZ BrARRE pLioR?
mxture is sthererRidnd Bfard Bdépendently stlested feanchydogenpsubsituted or ensubstitutee (C+@1d)dlkyt hy |-
Lot < Py R LN Wl (Lol
(sodi um sul fneubsttuteth dCaatheloralt. subeltiled of ubkALbed) fexaetstoalsanyl, sHstiise im
chr omat ogr aphsubétiitdd e{03y0s)alynyl, asubsitetsdiner) unsubsiititedt (G3-Ggjcjdioalkylo nqubstited  or
unsubstifuted (Cs-C7)cycloalkenyl, substituted or unsubstituted (Cs-C)cycloalkadienyl, substituted or
‘unsubstituted aryl, substifuted or unsubstituted aryloxy, substiftuted or unsubsfituted aryl-(Cs-
'Cs)cycloalkyl, substituted or unsubstituted aryl-(Cs-Cr)oycloalkenyl, subsfituted or unsubstituted '
“aryloxy-(Cs-Cs)cycloalkyl, substituted or unsubstituted ary-(Ci-Cs)alkyl, substituted or unsubstituted
ary{C+-Cq)alkoxy, substituted or unsubstituted ary-(C+-C4)heteroalkyl, substituted or unsubstituted
aryl-(Cs-Cs)alkenyl, substituted or unsubstituted aryloxy-(Ci-Cs)alkyl, subsfituted or unsubstituted
aryloxy-(Cz-C4)hete}oalkyl, substituted or unsubstituted heferoaryl, substituted or unsubstituted
heteroaryloxy, subsfituted or unsubstituted heteroaryl-(C+-Ca)alkyl, subsfituted or unsubstituted
heteroaryl-(C+-Ca)alkoxy, substituted or unsubstituted heteroaryl-(C1-Ca)heteroalkyl, substituted or
 unsubstituted heteroaryl-(Cs-Cs)alkenyl, substituted or unsubstituted héte_roaryloxy'-(G-Cdalkyl, and

substituted or unsubstituted heteroaryloxy-(Cz-Cs)heteroalkyl, wherein R' and R? may be connected
. RLE . "
N—F?

by a linking group E to give a substituent of the formula wherein B represents a bond, (C+-
C4) alkylene, or (C+-Cs) heteroalkylene, and the ring formed by R?, E, R?and the nitrogen contains no
more than 8 atoms; and where R3is optionally substituted aryl or optionally substituted heteroaryl for
the manufacture of a medicament for the treatment or prophylaxis of a disease state characterised by
abnormally high levels of low density lipoprotein particles or cholesterol in the blood.

47. The method, compound or use of any one of claims 44 to 46, wherein, in the compound
of formula |, Y is SO2 and Z is NR'R2 where R2is optionally substituted aryl or optionally substituted
heteroaryl. ' g _

' .. 48. The method, compouhd or use of claim 47, wherein R! is hydrogeri or lower atkyl, R2is
optionally substituted phenyl, and there is no linking group E between Rt and R2.

49. The method, compound or use of claim 48, wherein R! is hydrogen or methyl, and the
‘substituents on are independently chosen from lower alkyl, hydroxy, lower alkoxy, amino, amino -
optioha"y substituted with one or two lower alkyls, optionally substituted arylamino, optionally
substituted heteroarylamino, optionally substituted phenoxy, and halogen.

50. The method, compound or use of claim 49, wherein the compound is chosen from: 4-
(N,N-dimethylamino)-1-pentafiuorophenyisutfonamidobenzene, 3 -(N,N-dimethylamino)-1-pentafluoro
phenylsulfonamidobenzene, 1,2-ethylenedioxy-4-pentaﬂuorophenylsuIfonamidobenzerie, 1,2-
methylenedioxy-4-pentafluorophenylsutfonamidobenzene,  1,2-dimethoxy-4-pentafluorophenylsulfon
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di et hyl f or mari de (3.65 nmL) at 25 [err]C is added pj nf-g-i—l—u-er—e-ben'zer,e

sul fonyl chloride 10 (0.135nL, 0.911mmol )8 foll oweE by sodi um car borat e
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The organi c Wapey-1-pentafluprephepyaipramidoberzence) ,  arfehydmy-epeniplluoapbenyisdfonamidy ed

under vacuunbenzene, 1,QQiirﬂéﬂwmipémmbﬁgﬁeﬂgﬁmrfaﬁdd&beﬂiéﬂéﬂ| 4PCRIRMhPARIRNAORhtaidRd dS-

the title CO%R%&QOna?ﬂ?dobénzenel?x %[gﬂlin%-1Zpen{afﬁ{orroLhenylsulfc%tgmidobenzehe, pentafluorophenyl
sulfonamidobenzene, S-pentafiuorophenylsulfonamidoindazole, ~ 5-pentafiuorophenylsulfonamido -
indole, 4-(N,N-dimethylamino)-1-(N-methylpentafiuorophenylsulfonamido)-benzene, 4-(N,N-dimethyl
amino)-1-(pentafiuorophenylsulfonamido)benzene,  1,2-dihydroxy-4-pentaflucrophenyisulfonamido
benzene, 4-ethoxy-1-pentafluorobenzenesulfonamidobenzene, 3,5-dimethoxy-1-pentafluorobenzene
sulfonamidobenzene, 3-ethoxy-1-pentaﬂuf:robenzenesulfo_namidobenzene, 7-hydroxy-2-pentafiuoro -
benzenesulfonamidonaphthalene, 3-phenoxy-1-pentafluorobenzenesulfonamidobenzene, 3-methoxy-
1-pentafiuorobenzenesulfonamidobenzene,  4{1-morpholino)-1-pentafiuorobenzenesulfonamido
benzene, * 5-pentafluorobenzenesulfonamido-1,2,3-trimethoxybenzene, 2-hydmxy-1,3-mettxoxy—5—
pentafluorobenzenesulfonamidobenzene, 1 .2—dihydroxy-'3-memoxy-5-pentaﬂuorobenzenesulfonamido
benzene, S5-pentaflucrobenzenesulfonamido-1,2,3-trihydroxybenzene, 1,3-dimethoxy-2—hydrpxy-5,-
pentafluorobenzenesulfonamidobenzene, 1,2-dihydroxy-3-methoxy-5-pentafiuorobenzenesulfonamito
benzene, 5-pentafluorobénzenesulfonamido- 1,2,3 -trihydroxybenzene, 3-hydroxy-5-methoxy-1-
pentafluorobenzenesulfonamidobenzene, 3,5-dihydroxy-1-pentaflucrobenzenesulfonamidobenzene,
2-fluoro-1-methoxy-4-(N-methylpentafluorophenyisulfonamido)benzene, 2-bromo-1-methoxy-4-

;f _ " pentafluorophenylsutfonamidobenzene, 2-chloro-1-methoxy-4-pentaflucraphenylsulfonamidobenzene,
4-{N,N-dimethylamino)-1-pentaflucrophenylsulfonamidobenzene  hydrochloride, 3 4-difluoro-1-
 pentafluorobenzenesulfonamidobenzens, 4-trifluoromethoxy-1-pentafluorobenzenesulfonamido
benzene, 2-chloro-5-pentafluorophenylsulfonamidopyridine,  2-hydroxy-1-methoxy-4-[N-(5-hydroxy
pentyl)pentafiuorophenylsulfonamidolbenzene,  4-(1,1-dimethyfjethoxy-1-pentafiucrophenylsulfon
amidobenzene, 2-bromo-3-hydroxy-4-methoxy-1-pentafiuorobenzenesulfonamido-benzene, 2-bromo-

'4-methoxy-5-hydr6xy—1-pentaﬂuor_obe'nzenesulfonamido-benzene, 1-bromo-4-fluoro-5-methoxy-2-
pentafluorophenylsulfonamidobenzene, 2-hydroxy-1-methoxy-4-pentafiuorobenzenesulfonamido
benzene; sodium salt, 2-hydroxy-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; potassium
salt, 2-fluoro-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; sodium salt, 2-fluoro-1-methoxy-
4-pentafiuorobenzenesulfonamidobenzene;  potassium  salt,  3-chloro-1-pentafluorophenyl
sulfonaniidobenzene, 4-chloro-1-pentafluorophenylsutfonamidobenzene, 3-nitro-1-pentafiuorophenyl
sulfonamidobenzene,  4-methoxy-1-pentafluorophenylsulfonamido-3-triflucromethylbenzene,  4-

- methaxy-1-(N-(2-propenyl)pentafluorophenylsutfonamidojbenzene, 1-(N-(3-butenyl)pentafluoropheny
Isulfonamido)-4-methoxybenzene, 4-methoxy-1-(N-(4-pentenyl)pentafiuorophenylsulfonamido)
benzene, 1-(N-(2,3-dihydroxypropyl)pentafluorophenylsulfonamido)-4-methoxybenxene,  1-(N~(3.4-
dihydroxybutyl)pentafluorophenylsulfonamido}-4-methoxybenzene, 1~(N-(4,5-dihydroxypentyl)
pentafluorophenylsulfonamido)-4-methoxybenzene, 1-(N-(4-hydroxybutyl)pentafluorophenysulfon
amido)-4-methoxybenzene, 4-methoxy-1-(N-(5-hydroxypentyl)pentafiuorophenylsulfonamido)
benzene, 4-methoxy-3-nitro-1-pentafluorophenylsulfonamidobenzene, 3-amino-4-'meth0xy-1-
pentafluorophenylsulfonamidobenzene,  4-butoxy-1-pentafluorophenylsulfonamidobenzene, 1-
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2- Fl uor o- 1- met hoxy- 4- pent af | uor ophenylt sul fi nam dobenzene. To

3-f! uor o- p- ani si di ne (3g, 21. 2nmmol ) suspended in THF (%MM'U@”N“'
pyridine (1.84g, 23.3mmol) at 0 [err]C under argon is 25 ad nSEs  x

pent af | uor obenzenesul finyl chloride (5.3g, 21.2mml). The reaction mxture
is stirred for 30 min. at 0 [err]C and all dfed to warmto ambi ent

t enper at ure. pEARfdoRMREAyRAfonamido-IphdndkyBerizneSt I'1 B-b&ZyIA-1peRENubRPRATSNHathidaNd
fol l owed by TLC. A Aoy -FoliengkyBerizén yléy-1pR A ?"f}?yeﬁﬂbﬂmc@

e L L A
are 'sepasulionantidabehzenee  adabdaxy-Hpentefivorephenyisulfoaamidabienzenani t H-peataliorophenyt

acetate. The g ko4l 304- ' - ] ' it it h
e Séglf&%ﬁﬁd%ﬁ RopRkyberefe, 3 04-(1CRETR) SRSty ﬂi-g&ééﬂﬁdr@ﬁedﬁsﬁlfénéiﬁl_ﬂdb@nzéﬁé? W

e ore St RS | ok ipirmonineBl ' Poidhnerzon
97/ 30677 sulfonyl-1,2,3,4-tetrahydroquinoline, 2-methoxy-5-pentafiuorophenylsulfonamidopyridine, 2-fluoro-1-
Eal e 71 B Gy e T
sol ution of z‘a""'“B'é???‘é‘?f“ﬂ@%%ﬁ%‘ﬂ@rl‘aﬂfwgﬁw' chloride (863 ngy, 3.24 mmol) in
-gy r2 i4dimr;g| §9 m_% a1, r tTheerethad,cbeohpousd or Bsecoficlaior- 30; wirezeini the pgmpodinchis ch@en from; 4-
Sorcem o e S SOSHIAN herVEGnSe Smetr n
el (50 Fhepyislionsuiiobenzeng b shyenediia-PREPEI B eam aen g VR
concentrat ed rhethaxyMpentafiuoiophenylsutfonamidobenzene,  2-fluoro-1-methoxy-4-pentafluorophenylsulfon
’ amidobenzene, 4-methoxy-1-pentafluorophenylsulfonamidobenzene, 3-hydroxy-1-pentafiuorophenyl!
sulfonamidobenzene, 4-hydroxy-1-pentafluorosulfonamidobenzene, 1,2-dimethyl-4-pentafluorophenyl
sulfonamidobenzene,  5-pentafluoraphenylsulfonamidoindole, ~ 4-(N,N-dimethylamino)-1-(N-methyl
pentafluorophenylsulfonamido)-benzene,  4-ethoxy-1-pentafluorobenzenesulfonamidobenzene,  3-
methoxy-1-pentafluorobenzenesulfonamidobenzene, ~ 2-bromo-1-methoxy-4-pentafiuorophenyisulfon
amidobenzene, 2-chloro-1-methoxy-4-pentaflucrophenylsulfonamidobenzene, 2-bfomo-3-hydroxy-4-
methoxy-1-pentafluorobenzenesulfonamido-benzene,  2-bromo-4-methoxy-5-hydroxy-1-pentafluoro
benzenésulfonamidobenzene, 1-bromo-4-fluoro-5-methoxy-2-pentafiuorophenylsulfonamidobenzene,
2-hydroxy-1-methoxy-4-pentafluorobenzenesulfonamidobenzene; monosodium salt, 2-hydroxy-1-
methoxy-4-pentafluorobenzenesulfonamidobenzene; monopotassium  salt, 2-fluoro-1-methoxy-4-
pentafluorobenzenesulfonamidobenzene; sodium sal, 2-ﬂuoro-1~methoxy-4-pentaﬂuordbenzene
sulfonamidobenzene; potassium salt, 4-chloro-1-pentafluorophenylsulfonamidobenzene, and 3-amino-
4-methoxy-1-péhtaﬂuorophenylsulfonamidobeniene.

52. The method, compqu'nd or use of claim 51, wherein the compound is: 2-hydroxy-1-
methoxy-4-pentafluorophenylsulfonamidobenzene, 2-fluoro-1-methoxy-4-pentafluorophenylsulfon
amidobenzene,  4-methoxy-1-pentafluorophenylsulfonamidobenzene,  1,2-dimethyl-4-pentafluoro
phenylsulfonamidobenzene, 5-pentafluorophenyisulfonamidoindole, 4-ethoxy-1-pentafluorobenzene
sulfonamidobenzene, 2-bromo-1-methoxy-4-pentafluorophenylsuifonamidobenzene, ~ 2-chloro-1-
methoxy-4-pehtaﬂuorophenylsulfonamidobenzene, 2-bromo-3-hydroxy-4-methoxy-1-pentafiuoro
benzenesulfonamidobenzene, ~ 2-bromo-4-methoxy-5-hydroxy-1-pentafluorobenzenesuifonamido
benzene,  1-bromo-4-fluoro-5-methoxy-2-pentafluorophenylsulfonamidobenzene,  2-hydroxy-1-
methoxy-4-pentafluorobenzenesutfonamidobenzene; monosodium - salt, 2-hydroxy-1-methoxy-4-
pentafluorobenzenesulfonamidobenzene; monopotassium  salt,  2-fluoro-1-methoxy-4-pentafluoro
benzenesulfonamidobenzene; sodium salt, 2-fluoro-1-methoxy-4-pentaflucrobenzene
sulfonamidobenzene; potassium salt, or 3-amino-4-methoxy-1-pentafluorophenylsulfonamidobenzene.

53. The method, compound or use of claim 52, wherein the compound is 2-hydroxy-1-
methoxy-4-pentafluorophenylsulfonamidobenzene, 2-hydroxy~1-methoxy-4-pentaﬂuqqpenzehe
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V\hi'ch'was " Iﬁm to give 377 ng (28% of product as an orange-
* /32t (tH

sol i d. H1 : 8.50 (bs, 1H), 7.80 (d, J=5.1, 1H), 7.61 (d,
J=8.0, 1H), J=8.+0, 2H) 7.25 (d, 10 J=8.0, 2H), 7.11 (t, J=7.3,
1H), 6.80 (dd, J =5.6, 7.7, 4.20 (bs, 1H). M5 (FAB): nmfz 438 :
(Merr]), 416 (M+H). ' Exarrpl e 72 80 Conpounds were eval uated for

their abili %Mfohé?mddb@ﬁz%ﬂ@e thorfo%tﬁlﬁﬁ or epr esgp on medfl% 1%t|'i’o§y-4 ﬁ@dtéffﬁofds' ng
west er n- bl of _ana described, in- Tﬁg{et al., J."Biol. Chem, 26

16764 (1991 enzenele?oﬁ;mﬁ PZene moaopqiessiy err]) reflect the minimum
concentration ab4.whilemethadecompauindionusec ¢igim 52, wherein 8 comioundis &ifuase-14wethoxy-

observed fog.y gmoﬁggﬂg%gfoné,ﬂd@ehzeﬁ@ses the |l evel of induction was

greater than thgl chcered Under o B 5o SRS oo A DA e |
0.5 4-pentafluBrobenabresaiionamidobenzene, sodium salt.
Exgrrpl e 3 56._ The method, compound or use of claim 52, wherein the oompouEd‘lgmﬂbd?o 4-methoxy-
Exanpl e 7 4-pentaﬂuorogern%enesgfonamldobenzene potassiymisait. : Exanpl e 8
0.5 5Ex athel metiod, compound or use of any one of claims 44 to 56, whbrein the disease state
E)éaggl e 12 g atheoscierosis, Exarrpl e 15
Exanpl e 24 58. The method compound or use of any ong of claims 44 to 56, wherem the disease state
is pancreatitis. -
59. The method, oompound or use of any one of claims 44 to 56, wherem the d:sease state
‘is hypercholesterolemia. -
: 60. The method, compound or use of any one of claims 44 fo 56, wherem the dlsease state
is hyperlipoproteinemia.

61. The method, compound or use of any one of claims 44 to 60, wherein the composition is
administered orally.
62. The method, compound or use of any one of clalms 44 to 61, wherein the subject is
human.
. 63. The method, compound or use of any one of claims 44 to 62, wherein the composition is
administered in combination with a therapsutically effective amount of a hypolipemic agent or a
hypocholesterolemic agent that is not represented by formula 1.

64. A compound having the formula |: [ RepLAL. -
A F . ) M. o
F <z 18 SEP 1998 ‘
F F \
F

or a pharmaceutically acceptable salt thereof, wherein: Y is -S(O)- or -S(O2) -; dnd Z is NRIR?,
wherein R2 is an optionally substituted aryl or heferoaryl group, and R is selected from hydrogen,
substituted or unsubstituted (C1-C1o)alkyl, substituted or unsubstituted (C1-Cio)alkoxy, substituted or
unsubstituted (Cs-Ce)alkenyl, substituted or unsubstituted (Co-Ce)heteroalkyl, substituted or
unsubstituted (Cs-Ce)heteroalkenyl, substituted or unsubstituted (C3;Cs)alkynyl, substituted or
unsubstituted (Cs-Cs)cycloalkyl, subsfituted or unsubstituted (Cs-Cr)cycloalkenyl, substituted or
unsubstituted (Cs-Cr)cycloalkadienyl, substituted or. unsubstituted aryl, substituted or unsubstituted
aryloxy, substituted or unsubstituted aryl-(Cs-Cs)cycloalkyl, substituted or unsubstituted aryl-(Cs-
'Cr)cycloalkenyl, substifuted or unsubstituted aryloxy-(Ca-Cs)cycloalkyl, substituted or unsubstituted
. aryl-(C1-Ca)alkyl, substituted or unsubstituted aryl-(C+-Ca)alkoxy, substituted or unsubstituted aryl(C1-
Ca)heteroalkyl, substituted or unsubstituted aryl-(Cs-Ce)alkenyl, substituted or unsubstituted aryloxy-
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speci fical |

yhedprearyl, substityleti on wrigkbstiuted hetemanyloxy, séstided ac wISpbatl&tedd\eteyoaryl-(Cr

ref erence. P¢4§dllétyugﬁbsﬁtﬁ18d &anweﬁtm&i HeRYEHRA- (0T BiRSXy, substltuiaesrrun&ﬂ)%ﬁwtb@ﬁéierb (some

det ai |
under st andm% 811)

poirpri. 5B el ety GRSt Bl

the art in |hetgnoaryidxy{GueCs)alkyl, andesabsﬂtuteggr wisubstitited lneftamamdoxy}(Ctha»Jetemelkyl,awherenn

changes and

the spirit or scope of the ao%gended cl ai ns,
72 The cl ai it ddifRAnayghe ¢pang

nodi fi cations may be nade thereto W t hout departi mt?—fsfom

dWtd anlg@uglg tp give g gubstituent of the farmula NK

phar maceut i ogHergirpBrspsdstritoa bendeq-Cs)ialkglere, pri{1-Oarheterddligiehd, wndithe éing falmed by RY,
exci pi ent and g3, ¢AMPAHEN Bntdi B YHoR: than 8 fnfs) provided that: in the case that Y is -8(02)-, and

Rt is hydrogen or methyl, then R2 is substifuted phenyl or heteroaryl group; in the case that Y is -
S(02)- and R2is a ring system chosen from 1-naphthyl, S-quinolyl, or 4-pyridyl, then either R! is not

“hydrogen or R2is substituted by at least one substituent that is not hydrogen; in the case that Y is -

S(02)-, R2is phenyl, and R! is a propylene unit attaching the nitrogen of -NR1R2- to the 2- position of
the phenyl ring in relation to the sulfonamido group to form a 1,2,3,4-tetrahydroquinpline system, and
one or more of the remaining valences on the bicyclic system so formed is substituted with at least
one substituent that is not hydrogen; in the case that Y is -S(O2)- and R2is pheny! substituted with 3-
(1-hydroxyethyl), ~ 3-dimethylamino, 4-dimethylamino, ~4-phenyl, 3-hydroxy,  3-hydroxy-4-
diethylaminomethyl, 3,4-methylenedioxy, 3.4-ethylenedioxy, 2-(1-pymolyl), or 2-methoxy-4-(1-
morpholino), then either R is not hydrogen or when R! is hydrogen, one or more of the remaining
valences | '

on the pheny! ring of R2is substituted with a substituent that is not hydrogen; in the case that Y is -
S0z and R? is  2-methylbenzothiazol5y,  6-hydroxy-4-methyl-pyrimidin-2-yl,  3-
carbomethoxypyrazin-2-yl, 5-carbomethoxypyrazin-2yl, ~4-carboethoxy-1-phenylpyrazol-5-yl, 3-
methylpyrazol-5-yl, 4-chloro-2-methylthiopyrimidin-6-yl, 2-triflucromethyl-1 ,3,4-thiadiézol-5-yl, 5,6,7,8-
tetrahydro-2-naphthyl, 4-methylthiazol-2-yl, 6,7-dihydroindan-5-yl, 7-chloro-5-methyl-1,8-naphthyridin-
2-yl, 5,7-dimethyl-1,8-naphthyridin-2-yl, or 3-cyanopyrazol-4-yl, then R! is a group other than
hydrogen; wherein said compound has pharmacological activity.

65. The compound of claim 64, wherein R? is hydrogen or lower alkyl, Y is S(O2), and there
is no linking group E between Rt and R2.

66. The compound of claim 65, wherein R' is hydrogen or methyl and R2 is substituted
phenyl, wherein the substituents on R2, ranging in number from one to four, are mdependently chosen
from lower alkyl, hydroxy, lower alkoxy, amino optionally substituted with one or two lower alkyls,
optionally substituted arylamino, optionally substituted heteroarylamino, = optionally substituted
phenoxy, and halogen.

67. The compound of claim 66, wherein R' is hydrogen and R2is substituted phenyl, wherein
the substituents on R2 are independently chosen from amino, (lower)alkylamino, and
di(lower)alkylamino, and are located at one or more of positions 3- and 4- of the phenyl ring, in
refation to the suifonamido group. REPLACEMENT GIHEET
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or ‘a pharnaceutically acceptable salt thereof, wherein
-S(O- or -S(O 2-; and Zis -NRLR2; Merelnm@lemﬂm’M
hydr ogen, substituted or unsubstituted (Cl- ClO) al kyl Ict
unsubstituted (C3-C6)al kenyl, and substituted or unsubstituted

(C2-C6) heteroal kyl, and R2 is a substitutesd or unsubstituted phenyl,

uherei n the pheqyl SHPSLLARA Sy M hoPBSER! e AKp e TON MU dHR1 0P

consi sting of |ower g oXy, | oWwer al k ti'ona
substi tuted pﬁmt@ﬂw@ﬁ@n&lﬁulfpv@m Q@ﬂﬁ?ie“%lPk‘%ﬁ@no'bl?ﬁ"ta&lﬁ’éﬂphﬁjﬂyl§ldf§%¥ﬁ'¢@€%"%r yl ani no,

optional |y subsigt.utrrel céimioriid aff glAiRreswhershPRi @%?Arbgenswdw it phetdl SUbSHEXY at and
hal ogen and pﬁﬁﬁoqs éoéﬂﬁ%’ rlﬁj iellatlgl‘?fb tﬁgﬁﬁfﬁ%ﬁlﬂo(&ﬂfuﬁ ith g%‘vﬁl}#g%w that fo 5.2 I‘C}Z QF 8 q

The conposithon o
phenyl , mhemmbeﬁﬁénqﬁﬁﬁﬁiﬁfw%‘ﬁ%hqnﬁ'@ﬂ@é'oéthépheﬁﬂéfﬂgendent ly sel ect ed from

am no, (lower)al7gyl ana Mpomcbfdaxmlssmbemlﬂl@dmlammnetya@cbw lopc@NNH-at one

or nore of positjon of th rel o the. |
sul f onani do groag ?hg, &ﬂﬁjp é"d %ﬁ@p m‘)os}“’ﬁé}%% ofhecl %ﬁ@?@"‘amésr elﬂ the .
conpound i s pg@a@cmehenvlswﬁmammrga&q@r 8-pentafiyarophenylsalfonamidoindole.  4- (N

, N- Di et hyl am ng} - 17Re BénfolittP 60dhiNE 68 ﬁhérélmﬂam bR Zaaethe substituents on R2 are

D e aag) sémt%ﬁ’?%@ﬁﬂﬁé’?éﬁﬁy? Bt A BB A, . coweattamit,
4- Am no- 1- pend diflowegelsylereiny | sul f onam dobenzene; and
4- (N, N-Di et hyl g81 ngpg émrib%ﬁﬂ@cff'cléﬁﬁ P20 WRshéh %'sﬁ&ﬂﬂéﬁtﬁ&pﬂf&@mﬁeﬂﬁﬁﬁﬂf&lé&édde

300 e D e R NS 150 o Byt b oS, e 5.
The conposition74f Thacampbynddielais 73, whereio cmersuhstwentson R2 are independently selected
S ol e A s AN
substituents ar &®i nd&He 9{19@% @'Be’F'ijﬁ ?’Hﬁ?@@@ﬁ ﬂ*yo%fgf’“? guErre. kyI
| ower al koxppsitions 3- and 4. of the phenyl ring, in relation fo the sulfonamido group. .

76. The compound of claim 75, wherein R2is monosubstituted phenyl.

77. The compound of claim .76,. wherein the compound is 4—imethgxy-1-
pentafluorophenylsulfonamidobenzene, . 3-hydroxy-1-pentafluorophenylsulfonamidobenzene, ~ 4-
hydroxy-1-pentaflucrophenyisulfonamidobenzene, 4-ethoxy-1-pentafluorophenyisulfonamidobenzene,
3-ethoxy-1-pentafluorophenylsulfonamidobenzene, or 3-methoxy-1-pentafiuorophenylsutfonamido
benzene.

78. The ‘compound of clam 76, wherein the compound is 3-chloro-1-
pentafluorophenylsulfonamidobenzene, or 4-chloro-1-pentafiuorophenylsulfonamidobenzene.

79. The compound of claim 75, wherein R2is disubstituted phenyl.

80. The compound of claim 79, wherein  the compound is 1,2-dimethoxy-4-
pentafluorophenylsulfonamidobenzene, ' 2-hydroxy-1-methoxy-4-pentafluorophenylsuifonamido
benzene, 1,2-dihydroxy-4-pentaflucrophenylsulfonamidobenzene, . 2-hydroxy-1-methoxy-4-
pentafluorophenyisulfonamidobenzene,  monosodium  salt, or - 2-hydroxy-1-methoxy-4-
pentafluorophenylsulfonamidobenzene, monopotassium salt. '

81. The compound of claim 79, wherein the compound is 2-fluoro-1-methoxy-4-
pentafluorophenylsulfonamidobenzene, 2-bromo-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
2-chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene, 2-fluoro-1-methoxy-4-pentafluorophenyl
sulfonamidobenzene, sodium salt, or 2-fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene,
potassmm salt. ' ~

82. The compound of claim 80 wherein the compound is 2-hydroxy-1-methoxy-4-
pentafluorophenylsulfonamidobenzene, or  2-hydroxy-1-methoxy-4-pentafluorophenylsulfonamido

benzene, monosodium sait. ] o REPLACEMENT Si'iEET_
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amno (I nd di (| ower)al kyl ami no.
'ml ml HIIE sition of claim®6, wherein the phenyl
n

subst i tuentss ar eLI epende t y selected frombrono, chloro, fluoro,

hydr oxy, methoxy, ethoxy, am no, and dinmethyl ani no. . 8. The
conposition of claim7, wherein the phenyl Substituents are independently
sel ected from br d%), Tbkl corapoukd wabr daimh\8dy ovogreinihe h compoantd isetAHftienp- 1-methoxy-4-

9. The C%&ﬁu&r&ﬁﬁ&ﬁ%ﬁlfo%nﬁid@ﬂeﬁzen@’“er&' n Zﬁﬂ&o-@%fhﬁyﬁﬂéﬁéﬂdowﬁéﬁty@ul@ﬁé?mf]bt

one or nore of S|t|dons - - of the phenyl ring, inrelationtot

sul f onani do g% gﬁﬂ‘e sodium sal. 10. The conposition of claim9, wherein R2 is
nonosubsti t ut ed |cB4enwhe compound of1claim 8Bhevherinpiei campourgf isc | 2fiuonodepetwbgdei n
the conpound ;Beﬁtaﬁ@d BMuifoh wéﬁzéaéoup consi sting of: '

4- Met hoxy- 1- pent Iu hen f.ona benzene
3- Hydr oxy- 1- pent %ﬁ ug{h F@?@}/’P’é‘ﬂquoa %8'b<¥‘fl?§r§'ﬂethe compound is 2-fiuoro-1-methoxy-4-
4- Hydr oxy- 1- gmntaﬂidmphenylshl&mamtduhehmna,rmdimbsaltzene

4- Et hoxy- 1- pent afq uor«lﬁgﬁﬁﬁ%ﬁt@ff&m Qﬁé?éﬁ'ﬁﬁé‘ﬁ%lb%ﬁned ghenyig Et hoxy-1

- pent af | uor ophenyl_sul

- pent af | uor ophenyi?sul hﬁnmm%’eﬁi ‘ﬂ@m 81, wherein Jhe, 0mRId 1is  2-bromo-1-methoxy-4-
- pent af | uor opfeatafidosophéryisalfonamidebenzene,; and 2-chloro-1-metheydrpentBubophengisulfonamido
- pent af | uorop& sul f onam dobenzene. ° 12. The conposition of
clai m 10, wher el n_the conmpound . is selected fromthe group consistin

of 3- Ch188r o-The - sampaund | 9f oﬁﬁ@hy?%ulmﬂ'ﬁ‘ﬁmﬂéfobwgﬁ‘g is aﬂ@‘d‘"?ethyM'
4- Chl or o- 1- pemaﬂdomhamsemhmmxfmm dobenzene. The

%ﬁzpsz:r;:,:.“t?:,n“ ¢ B il Ao e P
group consi st pentgﬂ@rophenylsulfonamldobenzene

90. The compound of claim 65, wherein R2is a phenyl ring substifuted by a heterocyclic
group at the 4- position, in relation to the sulfonamido group. o .

91. The compound of claim 77, wherein the compound is 4-methoxy-1-
pentafluorophenylsulfonamidobenzene.

' 92. The compound of claim 64, wherein R! and R2 are covalently joined in a moiety that
forms a 5- or 6- membered heterocyclic ring with the nitrogen atom of NR'R2,

93. The compound of claim 92, wherein R is a ~CH=CH- group linked to the 2- position of
the R2 pheny! group, in refafion to the sulfonamido group, forming an optionally substituted indole.
| 94. The compound of clam 93, wherein the compound is 1-
(pentaﬂuorophenylsulfonyl)mdole

85.  The compound of claim 92, wherein R is a -(CHa)s- group linked to the 2- position of the
R2 phenyl group, in relation to the sulfonamido group, forming an optionally substituted 1 2,3,4-
tetrahydroquinoline.

- 96. The compound of claim 64, wherein the compound is 2-hydroxy-1-methoxy-4-[N-(5-
hydroxypent- -yl)pentafluorophenyl-sutfonamidojbenzene,  4-methoxy-1-[N-(2-propenyl)pentafiuoro
phenylsulfonamldo]benzene 4—methoxy-1 [N-(4—pentenyl)pentaﬂuorophenylsuIfonamldo]benzene 1-
[N-(2,3-dihydroxypropyl) pentafluorophenylsulfonamido}-4-methoxybenzene, 1-{N-(3,4-dihydroxybutyf)
pentaflucrophenylsutfonamido}-4-methoxybenzene, 1-[N-(4,5-dihydroxypentyljpentafluorophenyl
sulfonamido}-4-methoxybenzene, 1-IN-(4-hydroxybutyl)pentafluorophenylsulfonamido}-4-methoxy
benzene, or 4-methoxy-1-{N-(5-hydroxypentyl)pentafiuorophenyisulfonamidolbenzene.

97. A 23,45 6-pentafluoro-benzene [sulﬁnfc or sulfonic] acid or acid amide derivative,
substantially as hereinbefore described with reference to any one of the examples.

98. A pharmaceutical composition including or consisting of an effective amount of at least
one compound according to any one of claims 64 to 97, together with a pharmaceutically acceptable

carrier, diluent or adjuvant therefor. . —
N J ¢ REPLAGEW(L.W { \‘i'u’_ i
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, 2- Di'me
droxy 1

1 2 nt af | uorophenyl sul f onani dobenzene;
2- Hy d

1, 2- Di hydr oxy-

2- Hy

and

1

orophenyl sul f onam dobenzene;

nyI sul f onam dobenzene,
dr oxy- 1- rret hoxy 4 pen af uor ophenyl sul f onam dobenzene nonosodi um sal t;
n 2- Hydr oxy- 1- met hoxy- 4- pent af | uor ophenyl sul f onam dobenzene sal t.
5. The conposition of claim 13, wher ei%h t he conpound is selected from

the group consi 33?3' NA\ Rdthod for the treatr?]ent or proph axis of d|se ase state characterised by abnormally

g Elr :ZJ):‘)Y;) Ollrrgﬂeqtll’g {s @?B@rﬁgﬁﬁy [R?B gq?{bq{xi} 8 P¥ Qgﬂlgﬁqrg] oy ?]Elgq@n a mammal requiring said

2- Chl or o- 1- rtmalrrmwerélprmayla)aa‘ Iwhish opstted yncludes orreansistbodf eadmipistering to said mammal an
2-Fluoro-1 -die | S and
Né”é)ﬁgﬁntlfb?’éi %&rb@{eg@hﬁaﬁg ?{) et d;s;l.gtzﬁ@?offesxm%oai o758t bf a _

2- Fl uor o- 1- met P/ ent enzene- pot assi um sal t .
74 ' Fgmposit OFTH“é:" B n of claim 14, wherein the conpound is
2- Hydr oxy- 1- met HOQy Adcompaund adcbtdmgmnyé of ulbifne ﬁdam%obmmtpmmon according fo clain

The conposi t S%He%s Pﬁhéﬁré’aﬁneg dﬁhﬂaﬂs@dlgeggl}rﬁé%‘g‘ah&e%eamﬂbﬂ&qlglﬁhﬁﬁqa%y4‘

pent af | uor ophenyl sul'f onam € NDNos
conposi tion QBPW@P@ﬁ'tVH'PPBTOteWPéW@?W'FWWMOF’s 2- Fl uor o- 1- et hoxy- 4-
pent af | uor ophenyb$ ulTheusersr & cdnepoad wecording to any ond &.claims 6¥He9iortheomartufactoreaf a

claim 15, Jdﬁh@%ﬁl}ltf’cﬁo naﬁ&&ﬂ@%r Erﬁﬂl‘@hﬁ' i gﬂﬁé&asl% srﬁfétéﬂ%éfen%ed by, gonormally high levels

pent af | uor opheny
conposi ti on 06PW@B@ﬁIWH'PPBTOfeWPéW@?WTFW%ﬁMWs 2- Fl uor 6- 1- met hoxy- 4-

pent af | uor ophenybg uith@mathidd; eonepdamI T useOdf anysin bf claimston to 101, whereinXfie diseaseldiate
conposition., of cI a wherein R2 is a trisubstituted phenyl 22.

The conposi t leEqsg] m 15, wherein the conpound is selected fromthe
group : 103 The method, compound or use of any one of claims 99 to 101, wherein the disease state

is pancreatitis.
104, The method, compound or use of any one of claims 99 to 101, wherein the disease stafe

is hypercholesterolemia.
105. The method, compound or use of any one of clalms 99 to 101, whereln the disease state

is hyperfipoproteinemia. . !
106. The method, compound or use of any one of claims 99 fo 105, wherein the composition

is administered orally. :
107. The method, compound or use of any one of claims 99 fo 106 wherem the subject is

human.
108. The method, composmon compound or use of any one of claims 1 to 107, wherein the

compound regulates LDL receptor gene expression.
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corisi sting of 2-Brono-1-met hoxy- 4- pent af | uor ophenyl sul f onani dobenzene and

2-£hl or o- 1- net hoxy- 4-pent af | uor ophenyl sul f onam dobenzene. - 23.

The conposition of claim 6, wherein the conpound is 1, 2-Dinethyl -4-

pent af | uor ophenyl sul f onam dobenzene. 5 24. The conposition of

claim1, V\,herel n EZ I's a phenyl group substituted by phenoxy or optionally

substi tut edP 25. The conposition of claim 24, wherein,

the CO”DOUHC' IS 3+ Sﬂmwyoﬂ;ecwemt tefdrmreom&nml fot! ipreguitihgl QDE nE@sep@r synthesis, for
The gorr%oa tion henyl ring substituted

by a het er oY l‘%s‘iﬂ"&&BEQE‘OQQ%TJP"&%@%’M‘b'“f‘%atﬁ"é’Psé‘feFQ?ﬁ to the sul fonam do

group. 2 Gther objEhes, fé&tﬁf?@ﬁﬂ(ﬁdd%ht&%s Wlllébbéﬂme]abpal’éﬂ% fose ékﬂl@d Fﬁ%@@{ﬂﬂﬂn
is 4-Met hoxy 1- pentafluorophenyl sul f onam dobenzene.

conposi ti on OMWﬁﬁein'PW{bﬂ"élcﬁlml is an optional |y substitut ed

(T2-C10) al kyl or an optionally substituted ﬁCS C6) al kenyl . 29.
The conposition of claim28, wh mnmaweo& Imventiose| ected fromthe
group consisting of: 2- Hydr oxy- | - met hoxy-4-[ N- (5- hydroxypent 1-yl)

pent af | uor opheny!| siEf oinyantign] béi@iléff?ﬁe methods - and4 MofTResiigns - [ relafing priepempiel
pentaf | uoro ﬁ@ﬂt}o?éq Pié'ﬂ@éﬂlf Je?iVﬁwes and analogs %nM\tei?Qféé{ ad phifadaltficai? Bdtive

pent af | uor ophenyl's onam do] benzen
-[N-(2, 3- di egentex yhe ogmpopienstfiat Ipazﬁcldqmeenys phamasolagital agenls irdhehtoeajrant obdisgase

1 TN (). ol R Rt R R RRRE, 0l R DR, BR e
-[N-(4- hyaﬂema(oﬂmmybf)suueayeaﬁsl uorophenyl suI f onam do] - 4- net hxoybenzene and
ggnt af | uor ophenyl gl\d:f:garglﬂglhqj tbaén?éﬂéthg pre(sentl drt%)ﬁ Rty a)pharmaceutical composition

comprising a pharmaceutically acceptable excipient and a compound of formula [

an

ora pharméceutically acceptable salt thereof, wherein:

Y is -S{0)- or -S{0)2-; and

Z is -NR'R?, wherein R! is selected from hydrogen, substifuted or unsubstituted
{C1-C10)alkyl, substituted or unsubstituted (C3-CG)alkenyl, and substituted or unsubstituted
(C2-Cé)heteroalkyl, and R? is a substituted or unsubsituted phenyl, wherein the phenyl substituents,
when present, are selected from the group consisting of lower alkyl, hydroxy, lower alkoxy, amino
optionally substituted with one or two lower alkyls, optionally subsfituted arylamino, opfionally
substituted heteroarylamino, optionally substituted phenoxy, and halogen and said compound | has
pharmacological activity.

A second aspect of the present invention provides a method of treating or preventing a
disease state characterized by abnormally high levels of low density lipoprotein particles or cholesterol
in the blood, which method comprises administeting to a mammalian subject in need thereof a
therapeutically effective amount of a composition confaining a compound of formula I
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30. "A nethod of treati ng or preventing a disease state characterized by

abnormal |y high levels of |ow density |ipoprotein particles or
chol esterol in the blood, which nethod conprises admi ni stering
to a nmammal i an subject in need thereof a theaapeutically effective anount
of a conposi tion containing agonpound of formula I:

[err]® or a pharmaceutically acceptable salt

t her eof , wherein: F Y&Z or -S(O 2-; and
Zis -NRLR2; wherein RL is selected from bgen, substituted or
unsubsti tuted (C1-C10) al kyl gtituted or unsubstituted
(C3-Cg) al kenyl, and substituted or uns
(C2-C6) heteroal kyl, and R2 is a substituted or unsubstituted aryl.
31. The use of a conpound of formula I [err] :
or. a pharmaceuti cal in:

Vi Pt 05%%@%% ék'i&hrf‘ya%eép&abm%&%w,%@r%ﬁi "

i s sel ected from hydiodgdQ)- ostHO);tadd ed or unsubstituted

Cl- C10) al kyl , bsti . ut bt i - bst i
o unsubetifuted 2 B RREET BRI R &b o ANCAERY bt Tt Dbt
or unsubsti t ufGleCH)aikyl,i subtstitatednou fuasubstiteted f (C3-Ofjatkendmend  substituted or unsubstituted
t he treat ment (C%Cﬁﬁeﬁ%rs 'I,Fa{n}d?(g i3 s%bs%ﬁu?gdeor%h%bﬁitqt%lnamml i an subj ect

characteri zed s of |low density
| i poprotein particl Ashidraspdvpbfaiss sresent inventioneprédides d compound having the formula |I:

-NR1R2; wherein R1

or a pharmaceutically acceptable salt thereof, wherein:

Y is —5(0)- or —S(0O)2-; and -

Z is -NR'R2, wherein R2is an optionally substituted phenyl group, and R'is selected from
hydrogen, substituted or unsubstituted (C1-C10)alkyl, substituted or unsubstituted (C3-C8)alkenyl,
and substituted or unsubstituted (C2-C6)heteroalkyl, wherein the phenyl substituents, when present,
are selected from the group consisting of lower alkyl, hydroxy, lower alkoxy, amino optionally
substituted with one or two lower alkyls, optionally substituted arylamino, optionally substituted
heteroarylamino, optionally substituted phenoxy, and halogen provided that: '

-in the case that Y is -S{O)2- and R'is hydrogen or methyl, then R2 is substituted phenyl;

-in the case that Y is ~S(O)2- and R2 is pheny! substituted with 3-(1-hydroxyethyl), 3-
dimethylamino, 4-dimethylamino, 4-phenyl, 3-hydroxy, or 3-hydroxy-4-diethylaminoethyl, then either
R1is not hydrogen or when R'is hydrogen, one or more of the remaining valences on the phenyl ring
of R? is substituted with a substituent that is not hydrogen;

wherein said compound has pharmacblogical activity.

in one embodiment, the invention provides for the pharmaceutical use of compounds of the
general formula | and for pharmaceutically acceptable compositions of formula I:




32. A compound of fornmula I: - [err]

or aspharmaceutically acceptable salt thereof, wherein:

Yis -§(0- or -S(0O2-; .and

76 . Zis -NRLR2; wherein Rl is selected from hydrogen, substituted
or unsubstituted (Cl- Cl10)al kyl, substituted-or unsubstituted

(C3-CoYal kenyl, and substituted or unsubdtituted (C2- C6)heteroal kyl, and
R2is a substituted or unsubstltuteq:aryl wh sed in the treatnent or
prevention of a disease state in a e 1 ap subj ect characterized by
abnormal |y high levels of | ow densi ty I otein particles or chol esterol
i n.thetbl ood. The mlig gor conpound of any one of
cl ai ms 30- 32 respectlvely, wherein Rl is hydr gen or lower alkyl and R2 is
optionally substituted phenyl. - . The net hod, use or conpound
of any one of clains 30-32 respectlvel \/\herel nRLis hydrogen or nethyl,
and R2 is substit f @dhysiniagica M[ﬁheﬁﬁ%%?fﬂﬁents bei ng i ndependent |y
sel ected from | owey lSa—b{@) _g(®5_oxy, | ower al koxy, amino, anmino optionally
substituted with one ot ‘two Iower alkyls, optionally substituted aryl am no,
optional Iy substi t4iseNRHRZ en-&i3ywhere RtbaHCbIBi areiinglepandenily selected feoh pideogeryy, and

hal ogen. conpound of any one of clains
30- 32 vvherel n theﬁg%%%%%gﬁ?@gt&@%g@1te§ﬁ ﬂﬂ{%n t he group consisting of:
e substituted or unsubstituted (C1-C10)alkoxy,
substituted or unsubstituted (C3-C6)alkenyl,
substituted or unsubstituted (C2-C6)heteroalkyl,
substituted or unsubstituted (C3-C6)alkynyl,
substituted or unsubstituted (C3-C8)cycloalkyl,
substituted or unsubstituted (C5-C7)cycloalkenyl,

—«-«
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4- (N, N'Di met hyl ami no) -1 - pent af | uor ophenyl sul f onani dobenzene; 3-(N
nme

, N-,Di met hyl am no) -1 -pentafl uorophenyl sul f onam dobenzene; 1
, 2 Di;net hoxy- 4- pent af | uor ophenyl sul f-onam dobenzene; 2- Hydr oxy-1
- hoxy 4- pent af | uor ophenyl sul f onam dobenzgne; 2- Fl uoro-1
- met hoxy- 4- pent af | uor ophenyl sul f onami dobenzene;
4- Nethoxy- 1- paaclaims defining-thelinventienaraag fiallowsene: 3- Hydr oxy- 1

- pent af | uor ophenyl sul f on
ﬂ%ﬂﬁﬁ‘o@&ﬁ’c@%mposmon mmpﬁmb'ﬁécﬁhﬁﬁﬁiécéutlcally acceptable excipient

-pentafluorophenylsulfon enzen
N L e SSQS%SB&mZ e
, E -1 - . : ene;
Pent af | uor bphenyl Sul fonam dobenzone: Pae P aYT1E ) O A
N- Bi-met hyl am no) - 1- ( N- et hyl pent af | uor op sul f onam do) benzene
e'r_Jzene 4- Et hoxy-1

1 , 2- Di hydr oxy- 4- pent af | uor ophenyl sul f grs
- pent af | uor ophenyl sul f onam dobenzene;
3, 5- D met hoxy- 1- pent af | uor ophenyl sul f onam gobenzene,;
3- Et hoxy- 1- pent af | uor ophenyl sul f onam dobenzene,; :
3- Phenoxy- 1- pent af Im@rphaﬂmaoedtlsallybmplabldebitetheremfewherem

3- Met hoxy- 1- pent af | | f onam dobenzene; ' 4(1
- Mor phol i no) - 1- pent 1SI gg& ﬂy @F onami dobenzene;

?7'3‘23”}_;“; g;’r ophenyl EL!U-CNRBlR2 dWIgélr?lR R+ tig Ls@‘%btb@xﬁdnﬁﬂwmﬁn substituted or unsubstituted
, 2- Di hydr oxz @1@@%?@5@&?&&”5&? O@ge?g {‘jf %)ﬁ@ g‘oglgjﬁ ﬁglﬂx?ed ‘or unsubstituted
5- Pent af | uor ORI By ettbAIN aRd AP 15T stibstititéd SHUASDEHIES BREMGH, wherein the phenyl substituents,
when present, are selected from the group consisting of lower alkyl, hydroxy, lower alkoxy, amino
~ optionally substituted with one or two lower: a!kgls, optionally substituted arylamino, optionally
substituted heteroarylamino, optionally substituted phenoxy, and halogen and said compound | has

pharmacological activity. -

2. The composition of claim 1, wherein R1 is hydrogen and R? is substituted phenyl,
wherein the phenyl substituents are independently selected from amino, (lower)alkylamino, and
di(lower)alkylamino, and are located at one or more of positions 3- and 4- of the phenyl ring, in
relation to the sulfonamido group. .

3. The composition of claim 2, wherein the compound is selected from the group
consisting of: '

4-(N,N-Dimethylamino)- 1-pentaﬂuorophenyIsuﬂonamldobenzene

4-(N,N-Diethylamino)-1-pentafiuorophenylsulfoamidobenzene;

3-(N,N-Dimethylamino)-1-pentafluorophenyl-sulfonamidobenzene;
4-Amino-1-pentafluorophenylsulfonamidobenzene; and
4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene hydrochloride.

4, The composition of claim 3, wherein the compound is 4-(N,N-Dimethylamino)-1-
pentafluorophenylsulfonamidobenzene.

5. The 'composition of claim 1, wherein the compound is
pentafluorophenylsulfonamidobenzene.

6. The composition of claim 1, wherein R!is hydrogen, R? is substituted phenyl and
the phenyl substituents are independently selected from halogen hydroxy, lower alkyl, lower alkoxy,

amino, (lower)alkylamino, and di(lower)alkylamino.

N I 16 AUG 1999J




1 , 3- D net hoxy- 2- hydr oxy- 5- pent af | uor ophenyl sul f onam dobenzene; 1

, 2- Di hydr oxy- 3- net hoxy- 5- pent af | uor ophenyl sul f onam dobenzene;

5- Pent af | uor ophenyl sul f onam do- 1, 2, 3-tri hydr oxybenzene; ‘
3- Hydr oxy- 5- net hoxy-1 -pent afl uor ophenyl sul #pnam dobenzene; 3, 5-Di hydroxy-1
- ﬁ)ent af | uor ophenyl sul f onam dobenzene;

2- Fl uor o- 1- met hoxy-74- ( N- nfdse ropmpesitioa faf wlaind phwiereis dhef pheayt substituents eane jndependently

o L A O A L O 6k i

4- (NN- Di met hyl ami n@) - 1- péiiht aompasitiop of cialns @) Whmemhbomenylesubstimﬁdhscamindepemdently

tent af | uor oFRERSY Lot Pl ARAE AR bW, MetORy A &ieyy. 1 11! 11 vor omethoxy: 4

g- @{I}Ior 0--5- pent af | @or ophelhg Icﬁmgdsﬁiomnﬁ clhlmlﬁr whbreie ]Ehf’ phenyl! shubstitLllentsI a]lre atone OcIJr ]mlc):re of
-#ydr oxy- 1- net.noxy- 4- - roxypenty. taf | uor pphényl sul f onam do] benz

ener aS(1 1 Tetnsy A eb s PLeEibar et Brbs i P dobenzene:

2- Bronmo- 3- hydr oxy- 4omet hophg cémpsdiiba b dieirh 9 PAiRAaM RIS menwibsiRkaPRETE;

2- Br ono- 4- et hoxy- 5- hydr oxy- 1- pent af | uor o&henyl sul f onam dobenzene; 1

- Br ono- 4- f | uor o- 5- nfdt hoxylle-compesiion @b lgiph &h Yheweins the semRAYAR f§zselested from the group

2- Hydr oxy- 1- rggﬁ%qm oft- pent af | uor ophenyl sul f onam dobenzene sodi um sal t;

2- Hydr oxy- 1- et ox§-4- ent af | uor ophenyl sul f onam dobenzene petasstumsalt;

2- Fl uor o- 1- et hoxy-MMﬁg

. oyt pentafiugsonbanyislionagidabenaensenzene sodmﬂ]ﬁm“;- ||
2 wor o - met ooy npeaatlvanebsmiinkavamrdagerzene poc RPN
- pent af | uor opheny| suitifdoontipeotafunraphenyisbifddamidobehzene;

ent af | uor ophenyl suj £onam d nzene: 4z -1 .
_p pent af | uor gphe%yl gﬁ%tﬁ%’&?ﬁqeﬁ%ﬁ@rﬁhg?Xlwg%h’é%ﬁ%zﬁ%enzene;
L aerion -t

- 3- But eny peg{_@? uo[ﬁ Séh &r@m 0) - 4- net hoxybenzene; 4-Met hoxy-1
- (N- (4- pent enyl ) pent'219"O8F prapfienyisiipRamisobensstte ;
1-(N-(2,3-Di hzd% gxwwuiy)wtaﬂgdrmémﬁmhﬁdabérﬁmﬂp) - 4- met hoxybenzene; 1
-(N- (3, 4- Di hydroxybut yl) pent af | uor ophenlyl sul f onam do) - 4- net hoxybenzene; 1
-(N- (4, 5-Di hydr oxyrfetﬁft}a}ll Ehpantaflyeroppanyiaylioaamideheazango) - 4- net hoxybenzene;

1- (N (4- hydr oxybut yfp) pentel d4Rposisa Y bl 16" etefCthe LomBoun@ sy ffRE"HBm the group

consisting of 3-Chloro-1-pentafluorophenylsulfonamidobenzene and
4-Chloro-1-pentafluorophenylsulfonamidobenzene.

13. The composition of claim 9, wherein R2 is disubstituted phenyl.

14, The composition of claim 13, wherein the compound is selected from the group

consisting of: _
1 ,2-Dimethoxy-4-pentafluorophenylsulfonamidobenzene;
2-Hydroxy-1-methoxy-4-pentafluorophenylisulfonamidobenzene;
1,2-Dihydroxy-4-pentafluorophenylsulfonamidobenzene,
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene monosodium salt;and
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene salt.
15. The composition of claim 13, wherein the compound is selected from the group

consisting of: — REPLAGEMENT SHEET |
2-Fluoro-1-methoxy-4-pentafluorophenyisulfonamidobenzene;
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~ 2-Bromo-1-methoxy-4-pentafluorophenylsulfonamidobenzene;

2-Chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene;

2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene sodium salt; and
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene potassium salt,




4 Met hoxUlq“““!‘ “Il mmmpent yl ) pent af | uor ophenyl sul f onam do) benzene

- Met hox ur 0-M1- pent af | uor ophenyl sul f onam dobenzene;
3 Ami no- 4- met hoxy- 1- pent af | uor ophenyl sul f onggi dobenzene, 4- But oxy-1
- pent af |l uor ophenyl sul f onam dobenzene,;
1- Pent af | uor ophenyl Hul f onkhe mmammw@Hénmwmﬂmmound is 2-Hydr0xy-1-methoxy-4-
4- Benzyl oxy f onan dobenzene;
4- Met hyl mer ciﬁ’ot Bﬁﬁ&&ﬁehﬂﬁ@@@éﬁ%h@éhésul f onam dobenzene;
2- Met hoxy- 1- pent af | tior ophEheyéosnpbsitionaotictairh d A zwhreggin the compound is 2-Hydroxy-1-methoxy-4-

1 Pent af Tﬁorlo@ﬁi‘ﬁi&!@4"&%%@%%&30}%’%@%@9@%@%§@?;
Ao e ot o o s
et hod, use y Bﬁ\?ﬂlﬂ '%Wd%ﬁ%z €8¢ cl ai ms 30-32 respectively, wherein

t he cormound i's sel £t ed THeOBOnpasitieh BlLElaiMOTE; iwheteROthefcompound is 2-Fidoré-Nmethoxy-4-
, N-Di net hyl am no) - 1- pent af | uor,ophenyl suj fonam dobenzene; '

3-(N, N- Di net hRﬁ“éﬁWQ[@Bhﬁﬁylwﬁ'ﬂaéﬂ'qu’ﬂ@BﬁW"E%ﬁ f onani dobenzene;
2- Hydroxy-1 -net h0X204 pentigf fdhﬂfo@i BN+I§H| 15’%@}93\0@8%%&md is 2-Fluoro-1-methoxy-4-

2- Fl uoro-1 -net hoxy-4-pentaf | uor ophenyl sul f onam dobenzene;
4- Met hoxy- 1- prantadaorophenyisitfpnamidabereaepelessiinaghie:

3- Hydr oxy- 1- pent af'Q‘ﬂgggﬁ%gﬁghézl@ﬁgﬁlgﬁﬁtb?Wﬁ&&ﬁRMsatnsubstitutéh gRGHyOXY- 1

- pent af | uor ophenyl su
1, 2- Di net hyl - 4- pent 24.1 uor Bheheomyplositinf of rekain dbowheraim the compound is seleqtdd from the group

Aot A akid o R R R B R B okgrﬂﬁsaeﬂ%% 8% Grloro-1-methory-

4 -pentafluorophenylsulfonamidobenzene.

=

=

23. The composition of claim 6 whierein the compound is 12-D|methy|-4-
pentafluorophenylsulfonamidobenzene.

24. The composition of claim 1, wherein R2is a phenyl group substituted by phenoxy
or opt|0nally substltuted phenoxy. _

25. The composition of claim 24, wherein the compound is 3-Phenoxy-1-
pentafluorophenylsulfonamidobenzene. '

26. The composition of claim 1, wherein R2 is a phenyl ring substituted by a
heterocyclic group at the 4- position, in relation to the sulfonamido group.

27. The composition of claim 11, wherein the compound is 4-Methoxy-1-
pentafluorophenylsulfonamidobenzene.

28. The composition of claim 1, wherein R1is an optionally substituted (C2-C10)alkyl
or an optionally substituted (C3-C6)alkenyl.

29. The composition of claim 28, wherein the compound is selected from the group
consisting of:

2-Hydroxy-1-methoxy-4-[N-(5-hydroxypent-1-yl) pentafluorophenylsuifonamido]benzene;

4-Methoxy-1-[N-(2-propenyl) pentafluorophenylsulfonamido]benzene;

4-Methoxy-1-[N-(4-pentenyl) pentafluorophenylsulfonamido]benzene; REPLACE Lm £ '\IT
1-[N~(2,3-dihydroxypropyl)pentafluorophenylsulfonamido]-4-methoxybenzene; | |~
- 1-|N~(3,4-Dihydroxybutyl) pentafluorophenylsulfonamido}-4-methoxybenzene; 16 AUG i

1-[N-(4,5-Dihydroxypentyl)pentafluorophenylsulfanamido]-4-methoxybenzene; R

1-[N-(4-hydroxybutyl) pentafluorophenylisulfonamido}-4-methxoybenzene; and ‘—————+--




3- Met hoxy-1 -pentafl uorophenyl sul f onam dobenzene,; 2- Brono-1
- met hoxy- 4- pent af | uor ophenyl sul f onam dobenzene;

2- Chl or o- 1- met hoxy- 4- pent af | uor ophenyl sul f onani dobenzene;

2- Br ono- 3- hydr oxy- 4- met hoxy- 1 pent af | uor ophegiyl sul f onam dobenzene;

2! Br onp- 4- net hoxy- 5- hydr ox - pent af | uor ophenyl sul f onam dobenzene;

1- Br otp- 4- f | uor o- 5-4ridethoxy %/ D}L(éélmraxweﬁylmgn fyoraphenyisuianaaisolbenzens ;
2- Hydr oxy-1- met hoxygg- penAﬂHHéﬁro‘Pﬂﬁﬂiﬁ%o ? gd;]hggg %@cﬁ@?ﬁh@éﬁgd g‘lagr%%élly

2- Hydr oxy- 1- nethoxy 4- pentafl uoro enzene nonopot a
salt; higiplergls; of low Hensity Hipopgotein permleef oruahinlegterohin| tha bibarh auhichl atethod enomprises
sodi um sal t;

2- Fl uor o- 1- ne%%égg?erﬁl-gptgn% é‘ﬁnb"(‘)ar" sg?{eqtsul %dnéhrtra]re&f)bethergﬁ%utlg%ly aesffse fYR qup tof a

4-Chl oro-1- peawmbkltmrooplhiaimgIamemnndnifdmhanene and
Lot

79 3- Am no- 4- et hoxygl
- pent af | uor ophenyl sul f onam dobenzene.

2- Hydr oxy- 1- net hoxy4-' pent af | uor ophenyT sulyonanf dobenzene nonosodi um sal t;
and

2- Hydr oxy- 1- met hoxy- 4- pent af | uor ophenyl sul ?onam’ dobenzene nonopot assi um

met hod, use or conpound of any one of Fsl aifms_30Y3Zrespect
t he conpound is selected fromthe group sting of:
2- Hydr oxy- 1- met hoxy- 4- pent af | uor ophenyl| : Jlam dobenzene,

salt. orapharmacetﬁi@\a}gacceﬁﬁ@le@ﬁtthé}éof Wiegei@r conpound of any one
of clains 30-32 respectively, : t he conpound regul at es
LDL receptor gene e&ﬁr@&@)r@rn‘( )2, and 39. The met hod, use

or conpound of claimig6.y er Pé?elh hgs Qﬁ@@b@&i ftomn Fiyfroded” Csubstituted or unsabstltuted

met hoxy- 4- pent af | uor opheny onam d
The nmethod, u§d-@o)atyk subauiut@d o enswbgliBitedniiC3-cB)alkenyk  ansimsubstititads or  unsubstituted

2 F1U0ro- 1- (67 Ceheteroally, 3 RAY W iR af rkdiciaagagh sl onari dobenzene

sodium salt. use or conpound of
claim 36, wherein t3fe conffeuwsd of acapblndmf tormula I:

or a pharmaceutically acceptable salt thereof, wherein:

Y is —=S(0)- or -8(0O)2-; and

Z is -NR'R?; wherein R! is selected from hydrogen substituted or unsubstituted
(C1-C10)alkyl, substituted or unsubstituted (C3-C6)alkenyl, and subsfituted or unsubstituted
(C2-C6)heteroalkyl, and R? is a substituted or unsubstituted aryl in the manufacture of a medicament
for the treatment or prevention of a disease state in a mammalian subject characterized by abnormally
high levels of low density lipoprotein particlés or cholesterol in the blood.

32. A compound of formula I:
. F
- REPLACEMENT SHEET F Y—7
16 AUG 1999
F F
F

or a pharmaceutically acceptable salt thereof, wherein:
Y is =S(0)- or =S(0)2-; and



oxy 4- pent af | uorthennfsul f onam dobenzene potassium salt.

4 SeaseThe”mmHIH""H llﬁrl onpound of any one of clains 30-32, wherein the

i s at heroscl erosi s. 43.

The net hod, use or corrpound of any one of cjqinms 30-32, wherein the disease
state is pancreatitis. 44. The met hod, use or
compound of any oné isf-NR&%;nmseheBén B2, is \selected from Hydrdgers aalbstituted or - unsubstituted (C1-
state.is hyp

o S o BB SRRl SF wputstied (C3£00pr. ond i of DRslERUGE 2

state is hy p®6)helwqia1!qt, aehdRhis a substituted or unsubstltuted aryl, when uéHﬂ in the trédtmenter predention

gz(rarpg; f :)(r)rﬁo:JE éﬁ%a é@éﬁiaorﬁqrﬁpq lgn subject cl%airac\f\/nnzede Ly abnormally high levels of low density

met hod, use mpomgppuﬂdesﬁrcn@yst@amméu@bcﬁl ms 30-32, wherein the subject is
human.

or c ound of an
one of clains 30-333 wherl&f rmeéfwé use or CompounEOPa'Ucﬂ‘r‘E(?gF'?'fT@r?%rgg ’%ﬁ?ﬁ?t‘r\i?'bt"@%&!‘
i n conbi nati g isHylifagéh dritsver BRH BhE R |bﬁpt%ﬁ§ll9%ﬁbs‘ﬁﬁteﬁlﬁﬁéh?$ of a hypolipemc
agent or a hypochol esterol em c agent is not represented by forrmula I.
49. A conpound F4vi ng Thaenethed niipe-pr |comq_1qy|n¢ pf any one of clgims 30-32 respegfively, wherein
phar maceut i cal ot
PS0 2 and Y RREEBLFRLREAIGR KRR EHE R phony subsiiuphis Benriidoendipty
phenyl gr oup selgeted framilawes sk chydixy, tayver ailsey oaraing, Emmsﬂpmnaﬂ)ewb@tﬁuted with one or two

unsubstitute 0) al: t r S e
and substit u'? %“(gf?lal%h ﬁh@%‘% L?P gﬂﬁ' b&z%@ﬁ@t 8% ﬁﬁ& dbgf\i/\{#]tgéj ﬁq%og n({h\‘l!)nally
substi t uent s subdlitstedphesemptand halogen.

| 35. The method, use or compound of any one of claims 30-32, wherein the compound

is selected from the group consisting of:
4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene;
3~(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene;
1,2-Dimethoxy-4-pentafluorophenylsulfonamidobenzene; -
2-Hydroxy-1-methoxy-4-pentaflucrophenylsulfonamidobenzene;
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene;
4-Methoxy-1-pentafluorophenyisulfonamidobenzene;
3-Hydroxy-1 -pentaﬂUoropHenylsulfonamidobenzene;
4-Hydroxy-1-pentafluorophenyisulfonamidobenzene;
1 ,2—Dimethyl-4-pentaf|uorophenylsulfonamidobenzene;
4-(N,N-Diethylamino)-1-pentafiuorophenylsulfonamidobenzene;
4-Amino-1-pentaﬂuorophénylsulfonamidobenzehe;
Pentafluorophenylsulfonamidobenzene;
4-(N,N-Dimethylamino)-1-(N-methylpentafluorophenylsulfonamido)benzene;
1,2-Dihydroxy-4-pentafluorophenylsuifonamidobenzene;

~ 4-Ethoxy-1-pentafluorophenylsulfonamidobenzene;

. REPLACEMENT SHEET
3,5-Dimethoxy-1-pentafluorophenylsulfonamidobenzene; :
3-Ethoxy-‘1-pentaﬂuorophenylsulfonamidobenzene; | 16 AUG 1999
3-Phenoxy-1-pentafluorophenylsutfonamidobenzene; '

3-Methoxy-1-pentafluorophenylsulfonamidobenzene;

4(1-Morpholino)-1‘-pentaﬂuorophenylsulfonamidobenzene;

‘5-Pentafluorophenylsulfonamido-1,2,3-trimethoxybenzene;



are sel ected fromthe group consisting of |ower alkyl, hydroxy, |ower
al koxy, am no optionally substituted with one or two |ower alkyls,
optionally substituted arylam no, optionally substituted heteroaryl am no,

optional Iy substituted phenoxy, and hal ogenyprovided that: in the
case that Y is -5(0Q2- and Rl is hydro en or nethyl, then R2 is substituted
phenyi ; i 12-Hydeoxyd Semethoy-Spentefiuogippmyisuionamidobanzensheny | subst i t ut ed

\:/%VI wdfoi;, hg?r gxzsa%b'}wﬁ& ﬂp%ﬁ&gm noe%pﬁe%sgﬁangﬂdﬁer %f iAfspEg?ylhydr ogen

or when Rl is hydr@gémaﬂumrepl'@nylsnifomnndq- ,ha-tmlgdraxyber_rtgnagal ences on_the phenyl

wherern sai d compountoeteaTiuditahianititheddRlnpidbinshel” oI5

co%r%pound OL clhal mI 4P- DWW:Eoma:tﬂaﬁoxyss-mﬂﬂumhewlsulfmiaim;dbbmzmem [ s!r!i!m', m'"] l"" "I’l" ,|
titut t t

one to four, and aite TR BREe oo AT ABhERRRS Al kyl | hydroxy,

opt ona FSXZab‘;‘{". iy a*“*r%“‘”‘?"W“"“‘E‘?*”“E‘E""?T‘?ﬁ'?’é‘é“ﬁ‘ét | over alkyle

optional ly substi t&%g Yﬂ{é’?ﬂx \%‘k lamidobenzene; 57 The conpound

of claim50, wher e'2¢lt|fé1foJ1Snéﬂibﬂﬁ-@-@%eﬂﬁ?eﬁ&lub@pﬁéﬁ?l%ﬁlfoﬁé&ﬁ|6<S}béh‘2@ﬁé¥ I, wherein

t he phenyl substituents are independen sel ected from am no
(1 ower)al kyl ani no, QanQmGﬂ(inWV'ﬁ@BRtﬁﬂUéFﬁp ylspifpfargidebangangt ed at one or nore

of positions 3- ancé Shtor8 __il_,ﬁaﬁox?rgg)gmhﬂJokngTnghqug?ﬁ,ﬁ e‘ﬂ?enteo t he sul f onam do

gr oup. he co erei n the conpound is
sel ected fromt he @r(bhhmeﬂwlamnom@ pefitafiuorophenylsulfonaniidphenzepe dydrgshianideio) - 1

- pentaf | uor ophenyl sy bﬂﬁ@fﬂ g’gﬁgona %pggulfonamldobenze &;

4- Am no- 1- pent af | uor‘op enyl enzene; an 4- (N,
N: Di met hyl ami no) - 1-4pHiflterdmethoxypleentaflisasdphemdsuifchanidobenzene; 53.

Th d of clai wh R1 dro dth h I

sugsf?mglrjl?s oarg a?ﬁh@f?e%%‘&ﬂrﬂﬁéfgp@m‘%@%%é@?@he ﬁgl ogeﬁ phsg?/oxy, | ower

glézlkyl . _cl)_\r/]ver al kOXﬂ-HﬁjfmxwlilrmetlﬁdxMN-Xﬁhydpdxmnt‘yl)penﬂﬂdordﬂfet@@ﬁﬁo}ﬁmmo
4. e conpou C substituents are

i ndependent | y rrEel ec‘t@oD PF@X’? %peﬁﬁﬁB?BhenﬁF'ﬂﬁPﬁdW[ﬁ 8§’y nmet hoxy,

et hoxy, amino and di B‘fBFnBéBLrﬁ}HﬁoW -methoxy-1 -pentaﬂﬁ@rophenylsu]ﬂi'ﬁ!anﬁ(ﬁifﬂ%‘iﬁéI‘i@I of claim
54, wherein the p hen%’ substituents are i1 ndepen entlfy sel ected from br ono,
R ona

chloro, fluoro, hydr@Ryo-4reaterxp-hydaxet- pﬁ;&gﬂuorophenylsul midobenzene;
1 Bromo-4-ﬂuoro-5-meth0xy-2-pentaﬂuorophenylsulfonamldobenzene;

2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene sodium salt;
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene potassium salt;
2-Fluoro-1-methoxy-4-pentafluorophenylsuifonamidobenzene sodium salt;
2-Fluoro-1-methoxy-4-pentafluorophenylsulfonamidobenzene potassium salt;
3-Chloro-1-pentaﬂuorophenylsuifonamidobenzene;

P——

4-Chloro-1-pentafluorophenylsutfonamidobenzene; TR '

3-Nitro-1- pentafluorophenylsulfonamidobenzene;
4-Methoxy-1-pentafluorophenylsulfonamido-3-trifluoromethylbenzene; 1 16 AUG 1999

4-Methoxy-1-(N-(2-propenyl)pentafluorophenylsulfonamido)benzene;

1-(N-(3-Butenyl)pentafluorophenylsulfonamido)-4-methoxybenzene;
4-Methoxy-1-(N-(4-pentenyl)pentafiuorophenylsulfonamido)benzene;,
1-(N-(2,3-Dihydroxypropyl)pentafluorophenylsulfonamido)-4-methoxybenzene;
1-(N-(3,4-Dihydroxybutyl)pentafluorophenylsulfonamido)-4-methoxybenzene;
1-(N-(4,5-Dihydroxypentyl)pentafluorophenylsulfonamido)-4-methoxybenzene;
1-(N-(4-hydroxybutyl)pentafluorophenylsulfonamido)-4-methoxybenzene;



81 . 56. The conpound of claim 55, wherein the phenyl substituents
are at one or nore of positions 3- and 4- of the phenyl ring, in relation
to the sul fonam do group. 57. The conpound of claimb56, wherein
R2 i s nonosubstituted phenyl. 58. 78 The conpound of claim57,

I
is S eﬁf ;? ? u]:); glron hfa 2; glﬁeptg g ?;l,n(gc(gb)cf{j'tgg{gentyl)pentaﬂuorophenyl\f'3 uI%narX doJ)benzene

3- Hydr oxy- 1- pent af |métﬁ&l?%fhftl‘osuFérﬁHﬂﬁﬁbﬂ%hﬂmmldobenzene
4- Hydr oxy- 1- pent af | uor ophenyl sul f onam dobe

“pent i Uorophony! SEATERAWAHoBRpeRgkioperelioraidoarne; Hllllf |l|||| TN

3- Et hoxy- 1- pent af | uosQplER pbtbRRRAYISABRITENeAZEAS
3- Met hoxy- 1- pent af | uor%heﬁ | sul f onam dobenzene. :

corrpo]tcjlnd of claim 517Pef§?é|ll@f@w@dﬂwf@fﬂﬁm@@e@e%ﬁpbw%yb%@ﬁ@ of 3- ChI or o-1-
pent af | uor ophenyl s do
4-Chi'oro- 1- pent af | u%oé%ﬂmﬁgsq‘%ﬁ R]I?égglgéfﬁrzl%rwgobenzene 60. The conpound

of claimb56, wher e|4qMsmylmercaptgmwsmtaﬂmtoeharwhdmamIdobenzene 61. The
conpound of claim sting of: _ 1
, 2- Di met hoxy- 4- pengvﬁﬁgﬁyﬁngwm”&{ @P\%@E@é )

2- Hydr oxy- 1- et hox%Aﬂquxﬁm-peritbﬂmomplpﬂmglat}lioaamlﬂmheazand,obenzene

1, 2- D|hydroxy4pe fI ul f.
2- Hydr oxy- 1- met hoxy e’]:ﬁ%ﬁ {5‘%/‘8% &@%P@&g‘%é%benzene nonosodi um sal t;
and 2- Hydr oyt Metngagbinoxyyr genfaflndrephenyisulipriaenidobenzedeoamdm dobenzene

nonopot assi um sal t.
t he gr oup consi sti rfbtengutoxy- -pentafluomplt}]enylsﬁp'ﬁamlgc%eﬁiengl aim 60, selected from

2- Fl uor o- 1- met hoxy- g pent g{gl MWUW'@H?BM%HP&W%MS 30-32 respectively, wherein
2- Brono- 1- net hoxy- 4- pent af | uoro phenyl sul f onam dobenzene;

2- Chl oro- 1- rrethﬁwppomn@@ﬁelmtedﬁm%tbﬁswyp snsisigati dobenzene;

S or o1 et hoy- GSABA AR A FRERTMABRRSRARErRO o Sl L and

63. The conpound3-6¥, Nfaurmthulmno)wfp@nteﬂu@rqph@ylﬁuhquamtdqbqnéene _

2 Fl uoro- 1- met hoxy- ﬁl-Hydroxy-1-methoxy4-pentaf|uorophenylsuIfonamldobenzene,
2-Fluoro-1-methoxy-4-pentafluorophenylisulfonamidobenzene;
4-Methoxy-1-pentafluorophenylsulfonamidobenzene;
3-Hydroxy-1-pentafluorophenylsulfonamidobenzene;
4-Hydroxy-1-pentafluorophenylsulfonamidobenzene;
1,2-Dimethyl-4-pentafluorophenylsulfonamidobenzene;
4-(N,N-Dimethylamino)-1-(N-methylpentafluorophenylsulfonamido)benzene;
4-Ethoxy-1-pentafluorophenylsulfonamidobenzene;
3-Methoxy-1-pentafiuorophenylsulfonamidobenzene;
2-Bromo-1-methoxy-4-pentafluorophenylsulfonamidobenzene;
2-Chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene;
2-Bromo-3-hydroxy-4-methoxy-1-pentafluorophenylsulfonamidobenzene;
2-Bromo-4-methoxy-5-hydroxy-1-pentafluorophenylsulionamidobenzene;
1-Bromo-4-fluoro-5-methoxy-2-pentaflucrophenylsulfonamidobenzene;
2—Hydroxy-1-méthoxy—4-pentaﬂuorophenylsuIfonamidobenzene monosodium salt;
2-Hydroxy-1-methoxy-4-pentafluorophenylsuifonamidobenzene monopotassium salt;
2-Fluoro-1-methoxy-4-pentafiuorophenylsulfonamidobenzene sodium salt;
2-Fluoro-1-methoxy-4-pentaflucrophenylsulfonamidobenzene potassium salt;

4-Chloro-1-pentafluorophenylsulfonamidobenzene; and I REPLAGEME
NT SHEET

16 AUG 1999




pent af | ub_r enzene. 64. The conpound of claim
62, V\/nere|§ EB E - Fl uor o- 1- net hoxy4- _
pent af | uor obenzene sodium sal t. 65. The

conpound of cl ai m 55, wher ein R2 is trisubg®ituted phenyl. ' 66.

The conmpound of cl 53, erein 2- Di met hyl -
pent af | uor ophenyl sﬁﬁmﬂm%ﬂz@@hwmp n)}fsu r@mld%benzqqge corrpound of claim

50, wherein the cogpoundrhd metfiod 488 8K ¥ompound of any one of claims 30-32 respectively, wherein
pent af | uor ophenyl sul'f onam dobenzene.

82 g compound-fscselestas Bom dhe gRUPEPBSISiNI &8, wherein the conpound s
4- Met hoxy- 1- pent a gv&%\/\ﬁpﬁﬁ@ﬂﬁbﬁkﬂ-ﬁmmﬂﬂ?ﬁﬂ&ﬁ&mmwenzene 69. The

conmpound of claim rern t'he co s selected fromthe group

consisting of: 2'HVdf°xﬁ1-H?ﬂvaypemaﬂmmwyylsaﬂfﬂem@bﬁysmwgrpémnumsqm gnd
ent af | uor ophen
Bent afl uor oghgngl :gH” %m-&Q}hgﬁégéh?aﬂuorophenylsulfor% p@ E&ébfe r[%l%%s Lgiﬁﬂg%: g

pent af | uor ophenyl s88.f onaﬂihejm}alheahmaer compound of any one of clalms 30-32 respectively, wherein
1 [ N-(2, 3-di pydr oxypr.o f onam do] - 4- met hoxybenzene;
C[NE (3, 4- DF‘%%’PB u‘{)g:(fHe%E@L? %’%Eﬁgﬁéﬁighl f onani do] - 4- net hoxybenzene,

1 -IN-(4,5-Di hydroxeypent Yhé metnoda,fubeuormmpemd of glafno 8G iheie]n- the oempvang selente1-

1- [ N- (4- hydr ox 9%“1 enyl sul f onam do] - 4- met hxoybenzene; and
4- Met hoxy- 1- F‘R&‘ ‘4: % i’j 'Pgﬁﬂg‘éﬁp{?a?ophenyl sul f onani do] benzene.
70. - A pharmaceyy. cal Tﬁ@ﬁiamad tus@Br tonipoteli ST@laini 36, avheret the goragoundiis 2-Fiuoro-1-

ef fective anount. of at one conpaound accQrdi ng to any one of clains

49- 69 toget h@?thﬁ%Yt‘np%{]tﬁﬁarPH%‘bélﬁ‘!lﬁoﬁ%ﬂ“ﬁ‘ibeﬂ%?eé59@!{{5']‘ @lcarrier, diluent or
adj uvant therefor. 4q, The mgﬂaod use Or EHHHB%H &Hclalnh s@tWh@ﬁamOthe BrRpeRAd isOFigoro-1-
di sease state characterized by abnor nmal
: methoxy-4- pentaﬂuorophenylsulfonamldobenzene potassmm salt.
42. The method use or compound of any one of claims 30-32, wherein the disease
state is atherosclerosis.
43. The method, use or compound of any one of claims 30-32, wherein the disease

state is pancreatitis.

44, The method, use or compound of any one of clalms 30-32, wherein the disease
state is hypercholesterolemia.

45, The method, use or compound of any one of claims 30-32, wherein the disease
state is hyperlipoproteinemia.

46. The method, use or compound of any one of claims 30-32, wherein the
composition is administered orally.

47, The method, use or compound of any one of claims 30-32, wherein the subject is
human.

48. The method, use or compound of any one of claims 30-32, wherein the

composition is administered in combination with a therapeuticallly-effgctive amount of a hypolipemic
agent or a hypocholesterolemic agent that is not represented by formula .

49, A compound having the formula I:
F S
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hi gh Iéve! s of low density |ipoprotein particles or chol esterol in the
bl @od, which nmethod conprises adm nistering to a manmal i an subject in need

thereof a therapeutically effective anobunt of at | east one conpound

%cor ding to any one of clains 49-69 or of 8& conposition acmmummﬂlnz l”“l
A co acc one of cl ai m '

conpesi tion accorcﬂrﬁ@h? rgg‘?@f’ﬁly @F‘*ngl %gtbgesfn%qq% ‘treatment or prevertiédn *

of a,di sease stateyisn.s nesedp-aandsubj ect characterized by abnormally high

| evel s of |ow densit t ticl | i h
73, The use ofZ ﬁy °&%&e§éﬂ@£§? PRJTY SPRpUGHed POFTYEMRiREd 5 BPGRd TR
manuf act ur e r@mmbﬁﬁgﬁﬁeér ﬁr%ﬂbéuﬁﬁedt (CﬁaGmﬁiﬂ(tyl @ﬁbslﬂfutéﬂ&ﬂtljn&ibsmﬁteﬁ (dwemkenyl

state in a lan su ct characterized by abnornall vel s of
density i pcﬂ@d@ub,stwtqdanrtunamb@&tuf@d (€Eb)etewakyl, wqulm@ewi‘@g’hsubgﬂ Ue“?s Whe"yﬂfese"
Thke met hod, d fi

stato e o e %g@?tggg*m*’% g3lip %H:Ys@y oP flower aa'lk’&rﬁ h?ém@?’lolﬁsﬁg%é@kgoénh?ugbﬁﬁaﬁe
agy one 01;1 cdubstitwed’ with Inevdretwoi Inwerhalk)tbﬁ wmllsss@hs&tuteé %ﬁ@iﬁ'ﬁ%a@ﬂ“@”aﬂy substituted
7 The

di sease st at@qr%?ﬂ%ﬁﬁc%gtﬁn@gfg lu{eu ﬂ{en@@yarm\‘iloﬁéﬁ%\ﬁd ?1 T T e

met hod, use or
conpound of any onig thefcasé thatibis 7-$(0’}§; and\R&is bydrogeher Mjetbrlalsfm &ZtlasubSﬁlt@ted phenyl;

one of 61 a1 me 71 7. e cae gt Xl Rl a1 PR RISRUBL iR B Rerl o

83 (ﬁrﬂethylamln&'hﬁdlﬁﬁthlyladimop&@hmyl Ganyiroxy) dr emym;y mahmmmwmyhﬁhemeumer
wherein the subject is hum
RTis not hydrogen or when R1is hydrogen, one or more of the remaining valences on the pheny! ring

./
.

of R2 is substituted with a substituent that is not hydrogen;
| wherein said compound has pharmacological activitiy.

50. The compound of claim 49, whereln R is hydrogen or methyl and R2 is substituted
phenyl wherein the phenyl substitutents range in number from one to four, and are independently
selected from lower alkyl, hydroxy, lower alkoxy, amino optionally substituted with one or two lower
alkyls, optionally substituted arylamino, optionally subsituted heteroarylarhino, optionally substituted
phenoxy, and halogen.

51. The compound of claim 50, wherein R1 is hydrogen and R?is substituted phenyl,
wherein the phenyl- substituents are independently selected from amino, (lower)alkylamino, and
dl(lower)alkylamlno and are located at one or more of positions 3- and 4- of the phenyl ring, in
relation to the sulfonamido group.

52, The compound of claim 51, wherein the compound is selected from the group
consisting of:

4-(N,N-Diethy|amino)-1-pentaﬂuorophenylsulfonamidobehzene;

4-Amino-1-pentafluorophenylsulfonamidobenzene; and

4-(N,N-Dimethylamino)-1-pentafluorophenylsulfonamidobenzene.

53. The compound of claim 50, wherein R? is hydrogen, and the phenyl substituents
are independently selected from halogen, hydroxy, lower alkyl, Ibwer alkoxy, amino,
(lower)alkylamino, and di(lower)alkylamino.

54. The compound of claim 53, wherein the phenyl substituents are independently
selected from bromo, chioro, fluoro, hydroxy, methoxy, ethoxy, amino and dimethylamino.
5. The compound of claim 54, wherein the phenyl substituents are independently
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selected from bromo, chloro, fluoro, hydroxy, methoxy and ethoxy.
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56. The compound of claim 55, wherein the phenyl substituents are at one or more of
positions 3- and 4- of the phenyl ring, in relation to the sulfonamido group.
57. The compound of claim 56, wherein R? is monosubstituted phenyl.
58. The compound of claim 57, selected from the group consisting of:

4-Methoxy-1-pentafluorophenyisulfonamidobenzene; :
3-Hydroxy-1-pentafluorophenylsulfonamidobenzene; - .
4-Hydroxy-1-pentafluorophenylsulfonamidobenzene; | l!ll“! “mL' ||I|!| “ILI " I!II
4-Ethoxy-1-pentafluorophenylsulfonamidobenzene;
3-Ethoxy-1-pentaflucrophenylsuifonamidobenzene; and
3-Methoxy-1-pentafluorophenylsulfonamidobenzene.

59. The compound of claim 57, selected from the group consisting of 3-Chloro-1-
pentafluorophenylsulfonamidobenzene and 4-Chloro-1-pentafluorophenylsulfonamidobenzene.

60. The compound of claim 56, wherein R2is disubstituted phenyl.

61. The compound of claim 60, seleq{ed from the group consisting of:

1,2-Dimethoxy-4-pentafluorophenylsulfonamidobenzene;
2-Hydroxy-1-methoxy-4- pentafluorophenylsulfonamidobenzene;

. 1,2-Dihydroxy-4-pentafluorophenylsulfonamidobenzene;
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene monosodium salt; and
2-Hydroxy-1-methoxy-4-pentafluorophenylsulfonamidobenzene monopotassium salt.
62. The compound of claim 60, selected from the group consisting of:
2-Fluoro-1-methoxy-4-pentafiuorophenylsulfonamidobenzene;

. 2-Bromo-1-methoxy-4-pentafluorophenyisulfonamidobenzene;
2-Chloro-1-methoxy-4-pentafluorophenylsulfonamidobenzene;
2—Fluoro-1-méthoxy-4-pentaﬂuorophenylsulfonamidobenzene sodium salt; and
2—Fluoro—1-methoxy-4-pentaﬂu’orophenylsulfonamidobenzene potassium salt.

63. The compound of claim 62, wherein the compound is 2-Fluoro-1-methoxy-4-
pentafluorophenylsulfonamidobenzene.

64. The compound of claim 62, wherein the compound is 2-Fluoro-1-methoxy-4-
pentaﬂu'orophenylsuh‘onamidobénzene sodium salt.

65. The compound of claim 55, wherein R2is trisubstituted phenyl.

66. The compound of claim 53, wherein the compound is 1,2-Dimethyl-4-

pentafluorophenylsulfonamidobenzene.
67. The compound of claim 50, wherein the compound is 3-Phenoxy-1-

pentafluorophenylsulfonamidobenzene. REPLACEMENT SHEF
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68. The compound of claim 58, wherein the compouﬁd is 4-Methoxy-1-
pentafluorophenylsulfonamidobenzene.

69. The compound of claim 49, wherein the compound is selected from the group
consisting of: .
2-Hydroxy-1-methoxy-4-[N-(5-hydroxypent-1-yl) pentaﬂuorophehylsulfonamido]benzene;

4-Methoxy-1-[N~(2-propenyl) pentafluorophenylisulfonamido]benzene;

4-Methoxy-1-[N-(4-pentenyl) pentafluorophenylsulfonamidojbenzene;
1-[N-(2,3-dihydroxypropyl)pentaflucrophenylsulfonamido]-4-methoxybenzene;

-1-[N-(3,4-Dihydroxybutyl) pentafluorophenylsulfonamido}-4-methoxybenzene,

1-[N-(4,5-Dihydroxypentyl)pentafluorophenylsulfonamido]-4-methoxybenzene;

1-[N-(4-hydroxybutyl) pentaflucrophenylsulfonamido}-4-methxoybenzene; and
4-Methoxy-1-[N-(5-hydroxypentyl) pentafluorophenylsulfonamido]benzene.

70. A pharmaceutical composition including or consisting of an effective amount of at
least one compound ‘according fo any one. of claims 49-69 together with a pharmaceutically
acceptable carrier, diluent or adjuvant therefor. . |

71. A method of treating or preventing a disease state characterized by abnormally
high levels of low density lipoprotein particles or cholesterol in the blood, which method comprises
administering to a mammalian subject in need thereof a therapeutically effective amount of at least
one compound according to any one of claims 49-69 or of a composition according to claim 70.

72, A compound according to any one of claims 49-69 or a composition according to
claim 70 when used in the treatment or prevention of a disease state in a mammalian subject
characterized by abnormally high levels of low density lipoprotein particles or cholesterol in the blood.

73. The use of a compound according to any one of claims 49-69 for the manufacture
of a medicament for the treatment or prevention of a disease state in 2 mammalian subject
characterized by abnormally high levels of low density lipoprotein particles or cholesterol in the blood. .

74. The method, use or compound of any one of claims 71-73, wherein the disease
state is atherosclerosis. '

75. The method, use or compound of any one of claims 71-73, wherein the disease
state is pancreatitis.. |

76. - The method, use or compound of any one of claims 71-73, wherein the disease
state is hypercholesterolemia. .

77. The method, use or compound of any one of claims 71-73, wherein the disease
state is hyperiipoproteinemia.

78. The method, use or compound of any one of claims 71-73, wherein the

composition is administered orally. ! pept ACEMENT SHEET
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79. The method, use or compound of any one of claims 71-73, wherein the subject is
human.
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