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Thyroid hormones are important in normal development and in maintaining
15  metabolic homeostasis. For example, thyroid hormones stimulate the metabolism of
cholesterol to bile acids and enhance the lipolytic responses of fat cells to other
hormones.
Thyroid hormones also affect cardiac function both directly and indirectly, e.g.,
by increasing the metabolic rate. For example, tachycardia, increased stroke volume,
20  increased cardiac index, cardiac hypertrophy, decreased peripheral vascular
resistance and increased pulse pressure are observed in patients with
hyperthyroidism.
Disorders of the thyroid gland are generally treated by administering either
naturally occurring thyroid hormones or analogues that mimic the effects of thyroid
25 hormones. Such analogues are called thyromimetics or thyroid receptor ligands.
Two naturally occurring thyroid hormones, 3,5,3',5'-tetraiodo-L-thyronine (also
referred to as “T,” or thyroxine) and 3,5,3'-triiodo-L-thyronine (also referred to as “Ts"),

are shown below:



T4 1 NH2 3 3 HO4 OCH2 CCOOH \5 5/ H T3 T3 is nore biologically
active than T4, and differs from T4 by the absence of the 5 iodine. T3
may be pnooloveddrirectly in the thyroid gland, or in periptpiRil/obiigsues, by
5 the renoval of the 5 iodine of T4 by dei odi nase enzynes. Thyroid
receptor |ligands can be designed to be Structurally simlar to T3. In
addition, naturally occurring, netabholites of T3 are known. As di scussed
above, thyroid hornones affect cardiac functioning, for exanple, by
causing an increase in heart rate, and accordingly, an increase in oxygen
10 consunption. VKile the increase iR oxygen consunption can result in
certain desired Rt abolic effects, ny¥nethel ess, it does g@hace an extra
burden on the heart bc¢h in sone siimatiQns, nmy give ise to damagi ng
side effects. Under wood Lt al ., Nature,
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generating the advey /red to above.| WD 01/ 72692
/766, 121; 4, 826, 876;H4, 910, 305; and

PCT/ 1B01/ 00317 -3/U.S. Patent Nos.
5,061, 798 disclgge thyroid hornone/m netics, nanely,

3,5-di brono-3'-[6-0x0-3(1 H)-pyridazinylnethyl]- thyronines. U S. Patent
No. 5,284,971 discloses thyromnetic chol esterol |owering agents, 5

nanel y, 4-(3-cyc|ohexyl-4-hydtfxy or -nmethoxy phenyl sul fonyl)-3,5 di brono-
phenyl acetic acid conpounds. U S. Patent Nos. 5,401,772 (al so published
Eur opean Patent Application O 580 550); 5,654,468 and 5, 569, 674 discl ose

certain lipid | oweging agents, nanel het er oaceti c acid derivatives, nore
specifically oxam ¢\ acid derivatives, ich 10 conpete willHyradi ol abel ed T3
i n binding assays at liver nuclg—and plasma nenbfane preparations.
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T; is more biologically active than T,, and differs from T, by the absence of the 5’
iodine. Tz may be produced directly in the thyroid gland, or in peripheral tissues, by
5 the removal of the &’ iodine of T, by deiodinase enzymes. Thyroid receptor ligands
can be designed to be structurally similar to Ts. In addition, naturally occurring.
metabolites of T; are known.
As discussed above, thyroid hormones affect cardiac functioning, for example,
by causing an increase in heart rate, and accordingly, an increase in oxygen
10  consumption. While the increase in oxygen consumption can result in certain desired
metabolic effects, nonetheless, it does place an extra burden on the heart, which in
some situations, may give rise to damaging side effects. Therefore, as described in
A.H. Underwood et al., Nature, 324: 425-429 (1986), efforts have been made to
synthesize thyroid hormone analogs that function to lower lipids and serum
15  cholesterol, without generating the adverse cardiac effects referred to above.



Certain oxam c acids and derivatives thereof are knowmn in the art, e.g.,

U S Patent No. 4,069,343 describes the use of certain oxamc acids to
prevent iwoedimbe type hypersensitivity reactions; U S. Patr/asu/obi7
4,554,290 describes the use of 15 certain oxam c acids to control pests on
aninmal s and plants; and U S. Patent No. 5,232,947 descri bes the use of
certain oxam c acids to i nprove danmaged cerebral functions of the brain.
In addition, certain oxam c acid derivatives of thyroid hornones are known

in the art. For I N . Al n artj bl.i shed in the
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repl aci ng hyr@tiBognanepminmeties, mamelyaB|Sydioooer-3'{[B-gxor8{ ikl plyridazinyfmaiByil t h an
-NH group r%(gjwiei ng in -HNCOCOZ2H. Likewise, R E Steele et al. in an
article pugf I & in International Congressional Service (Atherosclerosis
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nonpr ovi si gﬁ fo%ﬁﬁ%?ﬁ' g‘ffﬁ% IYes, MOFe Skggtical X30Y 879 BYB/AUYGS WHIB7 " Sept enber
1999, db sclkompsteaintradiolabelad Iy indsindinglassayatising Fat AdertiiviePardl flggapt or

ligands. Co nl% assi ﬂned U.S. provisional patent application, Ser. No.
60/ 177987, "ﬁ%ﬁn BePEHY® y 2000, discloses certain tetrazol e conmpounds as

t hyroi d recept oiCehhipaemic AMASHHARPOZNVBETHSLEF brd Rdcwh inthe Bt M.d.; uGhan et

| ., Tetrahedr L e 39: 2933-2936 (1998) discloses new N and
g aryl at i orgé‘g%l?ﬁﬂ' ‘Ehé%@‘f%%?%?ﬁ?%s %@i"ﬁ% Ogﬁ:ﬁft%%”?fc geids i rreventirapadigional
Pat ent  Appkypeaiyberefitiity eadictions; Nos. PARMAND 569,200 dbbdrbas theuse@t ober 2000,
di scl o%if) dlélé{%/lp derivatives and their use as nedi canents. 5 International

Pat ent '‘Appl? GRNIBEEIAS (e RESts QR0 lanigianddhedPatent N pr uar y

2000, di scb@se4gldesanes theietbf 2BHaih byaRichcRtoMR oV 8RR ddréads for the
t r eat ment ﬁj Otab lic disorders. International Patent Application

Publ i catio NS HUPreto77, published 6 July 2000, discloses novel
t hyroi d recept oln hdditngleertain oxamic acid derivatives of thyroid hormones are known in

the art. For example, N. Yokoyama et al. in an article published in the Journal of
20 Medicinal Chemistry, 38 (4): 695-707 (1995) describe replacing a -CH, group in a
naturally occurring metabolite of T3 with an -NH group resulting in -HNCOCQ,H.
| Likewise, R. E. Steele ef al. in an article published in International Congressional
Service (Atherosclerosis X) 106: 321-324 (1995) and‘ Z.F. Stephan et al. in an article
published in Atherosclerosis, 126: 53-63 (1996), describe a certain oxamic acid
25  derivative useful as a lipid-lowering thyromimetic agent that has reduced adverse
cardiac activities.
Commonly assigned International Patent Application Publication No. WO
00/51971, published 8 September 2000, and commonly assigned published
European Patent Application EP 1 033 364, published 6 September 2000, disclose
30  certain oxamic acids and derivatives thereof as thyroid receptor ligands. Commonly
assigned U.S. nonprovisional patent application, Ser. No. 09/671668, filed 27
September 1999, discloses certain 6-azauracil derivatives as thyroid receptor ligands.
Commonly assigned U.S. provisional patent application, Ser. No. 60/177987, filed 25
January 2000, discloses certain tetrazole compounds as thyroid receptor ligands.



10 A H Taylor et al., "Beneficial Effects of a Novel Thyrom netic on

Li poprotein Metabolism" Mol ecul ar Pharmacol ogy, 52:542-547 (1997),

di scl oseswwenedebri al effects of a novel thyrom netic on PCPURMOdEITN
metabolism J.L. Stanton et al., "Synthesis and Biol ogical Activity of
Phenoxyphenyl Oxamic Acid Derivatives Rélated to L-Thyronine," Bi oorganic
& Medicinal Chem stry 15 Letters, 10: 1661-1663 (2000), discloses the
synt hesi s and bi ol ogical activity of phenoxyphenyl oxami ¢ acid derivatives
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wel | under st ood, soci et al] stereotypes and presunptions regardin
%hyromlme ic compounds Ilnternatlronal aP tent Apphcatlon Publication No. W% g

20 00/72811, published 7 December 2000, discloses methods of treating hair loss using
certain compounds described therein. International Patent Application Publication No.
WO 00/72812, published 7 December 2000, discloses methods of treating hair loss
using certain diphenylether derivatives. International Patent Application Publication
No. WO 00/72813, published 7 December 2000, discloses methods of treating hair

25  loss using certain diphenylmethane derivatives. International Patent Application
Publication No. WO 00/72920, published 7 December 2000, discloses certain
substituted biaryl ether compounds and compositions for treating hair loss.
International Patent Application Publication No. WO 00/73292, published 7 December
2000, discloses certain biaryl compounds and compositions for treating hair loss.

30 Obesity is a major health risk that leads to increased mortality and incidence
of Type 2 diabetes mellitus, hypertension and dyslipidemia. In the US, more than
50% of the adult population is overweight, and almost 1/4 of the population is
considered to be obese (BMI greater than or equal to 30). The incidence of obesity is
increasing in the U.S. at a 3% cumulative annual growth rate. While the vast majority



obesity only tend to exacerbate the psychol ogi cal effects of the disease.
Because of the inpact of obesity on individuals and society, nmuch effort
has beenveapemnderl to 10 find ways to treat obesity, but |PCTAR1®0ZICESS has
been achieved in the long-term treatnent and/or prevention of obesity. The
present invention provides nethods of treating obesity by adm nistering to
an obese patient or a patient at risk of becom ng obese a therapeutically
effective amount of a thyronminetic of the present i nventi on The
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COr oAy 20 Bestrng s abhoa e B s o Sl s heheraer oy e
snoot h2orus elgeasigdd andthfbzbiienediones, such as troglitazone, rosiglitazone or pioglitazone,
as oral hypoglycemic agents, the treatment of diabetes remains less than satisfactory.
The use of insulin currently requires multiple daily doses, usually by self-
injection. Determination of the proper dosage of insulin requires frequent estimations
of the sugar in urine or blood. The administration of an excess dose of insulin causes
25  hypoglycemia, with effects ranging from mild abnormalities in blood glucose to coma,
or even death. Treatment of non-insulin dependent diabetes mellitus (Type I
diabetes, NIDDM) usually consists of a combination of diet, exercise, oral
hypoglycemic agents, e.g., thiazolidenediones, and, in more severe cases, insulin.
However, the clinically available hypoglycemic agents can have side effects that limit
30 their use, or an agent may not be effective with a particular patient. In the case of
insulin dependent diabetes mellitus (Type 1), insulin is usually the primary course of
therapy. Hypoglycemic agents that have fewer side effects or succeed where others
fail are needed.
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agent or dbﬁ&éd@rzé@\}dﬁmeros&f@ﬂohg such "essential" hypertension is often
associated wth _djsorders such as WO 01/ 72692 PCT/ 1B01/ 00317 -7 obesity,
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of high bl ood gressu e in the conpl ete absence of any other signs of
di sease or y%‘i"%d s of the medigabpiRiassigp hﬁyepe'@%@ﬂewe%swpa?ew%e@ on'erl%d to
heart p@il glaemarchbidbtefatidveisEamiBw density lipoprotein cholesterol in particular, as an

- essential step in prevention of CVD. The upper limits of "normal" are now known to be
significantly lower than heretofore appreciated. As a result, large segments of
Western populations are now realized to be at particularly high risk. Such
independent risk factors include glucose intolerance, left ventricular hypertrophy,

25 hypertension, and being of the male sex. Cardiovascular disease is especially
prevalent among diabetic subjects, at least in part because of the existence of
multiple independent risk factors in this population. Successful treatment of
hyperlipidemia in the general population, and in diabetic subjects in particular, is
therefore of exceptional medical importance.

30 Hypertension (or high blood pressure) is a condition that occurs in the human
population as a secondary symptom to various other disorders such as renal artery
stenosis, pheochromocytoma or endocrine disorders. However, hypertension is also
evidenced in many patients in whom the causative agent or disorder is unknown.

While such "essential" hypertension is often associated with disorders such as



5 stroke (brain henorrhaging). These conditions are capabl e of causing
death in a patient. Hypertension can also contribute to the devel opnent of
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hypertensi gpq gbfRdtic fAQ§s. i s a conmon probl em which occurs, for exanple,
t hr ough natural processes or is often chem cally pronot ed t hrough the use

of ceri®in ther dpedrepinerypipsental nyprriension AP beerwrderiaken beasing thaich as
cancer. O g &h&i&c&&% i rhifd STHUR, aBF&a@ &f‘i) BYbibéeks, %sckb%h&tn&t%ﬂsf owt h whi ch

causes partial or full baldness. W 0 92 PCT/ 1B01/ 0 s well
known in tﬁ@glaﬁGDS'nHQPWWZM”@GM'@%%@@}‘@ Ba\@rbe@@tdewlppedmndch i nvol ves
al ternati naqaaeété&géamfhygére%neém%ertﬁe%EmerI*yf fysetehSioh StilRfdgaRedd Vi ded into
three nmain stages are known as anagen, catagen an ogen. Anagen

is the gr Omrnpounds has proven beneficial in the prevention of short-mterval deaths such as
20  heart failure, renal failure and brain hemorrhaging.

Hypertension has been associated with elevated blood insulin levels, a
condition known as hyperinsulinemia. Insulin, a peptide hormone whose primary
actions are to promote glucose utilization, protein synthesis and the formation and
storage of neutral lipids, also acts to promote vascular cell growth and increase renal

25  sodium retention, among other things. These latter functions can be accomplished
without affecting glucose levels and are known causes of hypertension. Peripheral
vasculature growth, for example, can cause constriction of peripheral capillaries while
sodium retention increases blood volume. Thus, the lowering of insulin levels in
hyperinsulinemics can prevent abnormal vascular growth and renal sodium retention

30  caused by high insulin levels and thereby alleviate hypertension.

Hair loss is a common problem, which occurs, for example, through natural
processes or is often chemically promoted through the use of certain therapeutic
drugs designed to alleviate conditions such as cancer. Often such hair loss is
accompanied by lack of hair regrowth which causes partial or full baldness.



phase of the cycle and may be characterized by penetration of the hair
follicle deep 5 into the derms with rapid proliferation of cells, which
are diffaevent/fmping to formhair. The next phase is catapen oz is a
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which the hair follicle regresses throug&n the derm s and halr growh is
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R2 (1) deficiency causes a decrease in T3 levels due to a decrease in deiodinase | activity;

this- reduction in T3 levels is strongly associated with hair loss. Consistent with this
observation, hair growth is a reported side effect of administration of T4.
Furthermore, T3 and T4 have been the subject of several patent publications relating

20 totreatment of hair loss, including, for example, International Patent Application
Publication No. WO 00/72810, published 7 December 2000; International Patent
Application Publication No. WO 00/72811, published 7 December 2000; International
Patent Application Publication No. WO 00/72812, published 7 December 2000;
International Patent Application Publication No. WO 00/72813, published 7 December

25  2000; International Patent Application Publication No. WO 00/72920, published 7
December 2000; and International Patent Application Publication No. WO 00/73292,
published 7 December 2000; and references cited therein.



i soners thereof, prodrugs of said conpounds or isoners, or pharmaceutically
acceptabl e salts of said conpounds, isoners or prodrugs; wherein Wis (a)
-0-, (b) weey7468) -SO-, (d) -SO2-, (e) -CH2-, (f) -CF2-, PQyIBOTHB317 CH2
(h) -C(O-, (i) -CHOH-, (j) -NRa or (5)_ 10 Ris (a) hydrogen, (b)
-(Cl-Co)al kyl substituted with zero or one substituent selected fromthe
group consisting of (1) -(C3-C6)cycloal kyl, (2) heterocycloal kyl and (3)
phenyl substituted with zero or one substituent selected fromthe group
consisting of (i) -(Cl-C4)alkyl, (ii) halogen, (iii) -CF3 and (iv) -QOCF3;
(c) -C(ORn, (d) -S(0)2R h or (e) halogen; 15 Rl, R2, R3 and R6 are each
independently (a) hydrogen, 3UMMARYOQETHE NVENTIDN C8) al kyl, (d) -CF3, (e)

-OCF3, (f) -QC ] . - CON: ' ogen, (b)

-(Cl-C12) al kyl %h%%eﬁrt‘ée@mhp%ﬂ}z\'greg@?rggéﬁﬂgd}e&?ggn%ﬁlgtl uents independently
selected fromGoup V, (c) -(C2-Cl12 )al kenyl, (d) -(C2-C12)al kynyl, (e)
hal ogen, (f) -CN, (g) -ORb, (h) -SRC, (| S(O)RC (j) -S(O 2Rc, (k) aryl,
(I') heteroaryl, 20 (m pfC3-ClQycycl oal k (n) heterocycl oal kyl, (0)
-S(O 2NRcRd, (p) -C(O NRsRd ) - C(O (r) -NRaC( Rd (s)

-NRaC( O NRRd, (t) -NRaS(@)2Rd - NRARC o or R3 and R4 are
t aken toget her al ong®w t ons @2 ya%re attached to
a heterocyc

forma carbocyclic ring g icring of formula
25 - (CH2)k-Q (CH2) 1- whergrm<Qis -0-, =9~—r-NRe-; i RS 3, 4, 50or 6; kis
0, 1, 2, 3, 4 or 5 andgt is Og3l, 2, 3, |4 or 5; and wherein the

car b00y5|IC ring and the heterocyclic ri R§ WO 01/ 72692 PCT@#1)1B01/ 00317 -10

are each substituted t h zerg to gou substituents inde ndentl eI ect ed
from(a) - (Cl- mrﬁyﬂere lﬁro Tegg,0 iatcg cwun aj)r ispriersy 8 rgﬁg:ﬁm y(f)
- NRaR9; Rb abeptable s&td,of b cofpbilndstisamisid or p(r@drug@c( OW (d) F, or (e)

-C(OOR, or R4. en.to e e W t atons to

whi ch thengﬁ@'r?gp'ﬁﬁ?)aﬁle@ ?% &Eﬁﬁ ‘ﬁ %@ @SQ(FH%: d‘:& hg-’- S&S &ﬁgd fromthe
group consisting of -CRc=CRa- NH-, -N=CRoHNH, -CRS=CRa-O_, -CRc=CRa-S-,
-CR=EN-NH and -CRa=CRa-CRa=N-; R7 is ( ydrogen or (b) -(Cl-C6)al kyl; R8
and R9 are each independently (a) hydrogen, (h) -(Cl-C6)al kyl, (c) aryl, or

E gg h?ggg ')a_g:%}ﬁg _bﬁl(éﬁ;_’ (])(- 3 grlgkgﬂ*kﬂ SO CH (b) -(C0-Cl)alkyl-C(O ORf,
10 R’ is (a) hydrogen, (b) -(C1-C6)a|kyl substituted with zero or one substituent

selected from the group consisting of (1) ~(Cs-Ce)cycloalkyl, (2) heterocycloalkyl and
(3) phenyl substituted with zero or one substituent selected from the group consisting
of (i) -(C1-Cy)alkyl, (ii) halogen, (iii) -CF3 and (iv) ~OCF3; (c) -C(O)R", (d) -S(O).R" or -
(e) halogen;

15 R", R? R®and R® are each independently (a) hydrogen, (b) halogen, (c) —(Ci-
Cs)alkyl, (d) -CFs3, (e) -OCF;, (f) —O(C4-Csg)alkyl, or (g) -CN;

R*is (a) hydrogen, (b) —(C4-Cyz)alkyl substituted with zero to three substituents
independently selected from Group V, (c) ~(C2-C;2 )alkenyl, (d) —(C2-Cyz)alkynyl, (e)
halogen, (f) -CN, (g) —OR®, (h) =SR, (i) =S(O)R", (i) =S(0).RS, (k) aryl, (I) heteroaryl,

20 (m)—(Cs-Co)cycloalkyl, (n) heterocycloalkyl, (0) -S(O).NR°RY, (p) —C(O)NR°R", (@) -
C(O)OR, (r) -NR*C(O)R?, (s) -NRC(O)NRR", (t) ~NR*S(0),R’, (u) -NR?R? or (v) —
C(O)RY

or R® and R* are taken together along with the carbon atoms to which they are

attached to form a carbocyclic ring of formula -(CH,)- or a heterocyclic ring of formula
25 —(CHo)-Q-(CH,)- wherein Q is -O-, -S- or -NR°®-; iis 3,4, 50r6; kis 0, 1, 2, 3, 4 or 5;
and|is 0, 1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring



C(O NRcRd, or (d) -(CO0-Cl)al kyl-OH Ra for each occurrence is independently
(a) hydrogen or (b) -(Cl-C6)al kyl substituted with zero or one

- (C3-Co) swabozdeky| or methoxy; Rb for each occurrence is potU&pamdaitly (a)
hydr ogen, (b) -(Cl-C12)al kyl 15 substlt%ed with zero to three substituents
i ndependently selected from Goup V, (c)- aryl, (d) heteroaryl, (e)
-(C3-C10)cycl oal kyl, (f) heterocycloal kyl, (g) -C(ONRRd, or (h) -C(OW
Rc and Rd for each occurrence are each independently (a) hydrogen (b)

Cl- C12 k th endent |
sfal ect ed %r%o é{% ngtt e@RN?tH(Z\éMOtO(f@rS%E&é?FE ?pertd???' %ftte(gl ?%ynyl ()é)
aryl, (f) l(l@{-éx)alaylydb)—ogif (e ®; (FLONc ) bhatyk gt (FONRCRY; het erocycl oal kyI
provi ded that WheR, B8 0P ol Gl S0 SHE A, T O o 2 1
whi ch they are 2bRAthdRfAerk takerf pyethar ded@witke tHeaszeisbrhatbies eewhith theyiang whi ch
T ChrR WAL R e e R eY S RGO B S LRI o 2B 5Rs  our
subst | ; uentNH-j MNHQRENIERCRI=GRI-0-€ st°=fchf:sR{a?R NmHh@@amR%tbRa(d@a N?R)b (c)

- CN, or each occurrence is (a
%grog(gezl (b) ( |5D{;§Wér?gﬁn éfl% é&R?P)ag‘Mlbgtl tuted 30 with zero to three
substitutents i mﬁepermﬂ@ré éabrﬁﬁdietjéh&éhtfyr(gmﬁdgeh ¥) (Cd,)Cg)él@? (cxkQ) at kenyl ,
(e) -(2-C )a koxy, (f) -(C3-C10)cycloal kyl, (g) aryl, (h) heteroaryl, (|)
- C(ORf, BBORF, (k) -C(O NRORfor (1) -S(O 2Rf; Rf for each
occurrepce is ||ﬂﬂ‘é|9Q@)clch-by)a(}@|)c(c()CLh@ @{- @y)lmkﬂl.(t,‘(g)o];{ijq(gd.(@\g-@hamﬁro to

t hree subst] é S gﬁp ng:g)% I el ected fromthe Goup VI, (b) ‘
- (C2- C10) alcll( % 7 1801/ 00317 -11 (c) -(C2- C o) al kynyl , (d)
- (C3- C10) cycl oalRR ¥or,eack bedlridnce (sflhdé&hﬂérﬁ@r(ﬁ hy@l?odeﬂ)or (dsyel(er- %GIRMO&' kyl';
for each occurr? e.ls |nde I(oaa< ha/ en, -(C1-Co) al kyl (c) -
(C2-CB) al kéH?r‘?""‘“%cﬁW'“é??fP°f€ {(Geybpbiby Terdfeni () | o(O NRaRT (h)
-S(O2Rf or (i)R°fér da@ﬁo@.)rﬁey}@é %ﬁhé!éﬁend&hly'(é) rﬁ;@}ogehc(bj Qe kxkyisubst i t ut ed

13- 5 oy et Wi 3970 Mues ypst b ieyidemagdly SoRERg oMY ed i ¢ h
z er 0 or onensylsidtéraant, (Se(ELt gRyEIAIKI L (HtetrotyRIcRRIS (PLCIYNRERY o) (m) ( CL-
-C(O)R",
R® and R for each occurrence are each independently (a) hydrogen, (b) ~(C;-
Ciz)alkyl substituted with zero to three substituents independently selected from
20 Group VI, (c) -(C2-Cyz)alkenyl, (d) -(Cx-Cyz)alkynyl, (e) aryl, (f) heteroaryl, (g) —(Cs-
Cio)cycloalkyl or (h) heterocycloalkyf;
provided that when R‘f is the moiety —SR°®, —S(O)R°® or —S(0),R", R® is other
than hydrogen;
or R° and R? are taken together along with the atom(s) to which they are
25  attached to form a 3-10 membered heterocyclic ring which may optionally contain a
second heterogroup selected from -O-, -NR®- or —S-; and wherein the heterocyclic
ring is substituted with zero to four substituents independently selected from (a) —(C;-
Cy)alkyl, (b) —OR®, (c) oxo, (d) -CN, (e) phenyl or (f) -NR°RY;
R®for each occurrence is (a) hydrogen, (b) —CN, (c) -(C4-C1o)alkyl substituted-
30  with zero to three substitutents independently selected from Group V, (d) -(C.-
Cio)alkenyl, (e) -(Cx-Cio)alkoxy, (f) -(Cs-Cio)cycloalkyl, (g) aryl, (h) heteroaryl, (i) -
C(O)R;, (j) -C(O)OR, (k) -C(O)NR?R or (I) -S(O),R";
R' for each occurrence is independently (a) -(C4-Cqp)alkyl substituted with zero
to three substituents independently selected from the Group VI, (b) -(C>-C1o)alkenyl,



C4)al kyl, (ii) halogen, (iii) -CF3 and (iv) -OCF3; (b) phenyl substituted
wWth zero to two 10 substituents independently selected fromthe group
consi sti mgoof/769) - (Cl-C4)al kyl, (2) hal ogen, (3) -CF3 andr/({Bo/0exdCF3; (c)
-(C3-Co6) cycl oal kyl or (d) heterocycloal_w_l; Goup Vis (a) halogen, (b)
-CF3, (c) -OCF3, (d) -OH, (e) -oxo, (f) -(C1- C6)al koxy, (g) -CN, (h) aryl,
(i) heteroaryl, (j) -(C3-Cl0)cycloal kyl, (k) heterocycloal kyl, (I) -Se, (m
-S(ORR, (n) -S(O2Rf, (0) -S(O2NRaRf (p) -NRR9 or (q) -C(ONRaRf; 15

G VI i | : - - | k :
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-(C1-C1R2) al kyk, .aryl for each occurrence is independently phenyl or
napht hy s&§¥¢?)P)a¢ﬂ%H(y ith zero to four substituents independently sel ected

from ( g% hal ogemR" if (a) -(cqm)amlzy) a:blsﬁthted With)zerdOdi; or(%ﬁubsﬁaent(sebacteS(f@dNo (f)
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ibs i nfl_e@endebﬁtitqen& ibdependentli-seledted fibm e grbup corzlatngof (TP AGLL)aikel, (M)
icyclic ri

AL YOS BENAE AR Lo SR RIS O
benzene ring or Groumnvas (g halbges(DRLGH;, () POCFEId) 4O3i(e)-0xe] @ 4Gt hr ee
T e T RS Snd IR BB, et
subst i t uentlf SEROMNeS@RAYHSIOBR' @R -13(0).NRERI NI BA(q) 289Q)NRR';
aryl oS het er oaJP0P ViR {ariaigaerol RiAronb o) sxerabEurs Blies (9 dBpendent |y
a 4-, 5-, Geterdaryl, @) r(C3-CsRryclodiy,Byheerdy MPLCN, @) OCFg! i ¢ cycl oal kyl
IR EwE RN S i A X
(b) -ORb, (rrge sdsstituetids indddendentyreriaied fdm Giup-WNihéBIn the Bisugv esent
I nvention %Lgs?it&%?i\éiogg,s thréegxrcl)ogdrgupoifs sldgétlrt]&eg 8n %gpt%% a gm% rerrnf”a% the C;
20  carbon atom in —(C;-Cyp)alkyl;
aryl for each occurrence is independently phenyl or naphthyl substituted with
zero to four substituents independently selected from (a) halogen, (b) —(C;-Cg)alkyl,
(c) -CN, (d) -SR', (e) -S(O)R, (f) -S(O).R", (g) ~(Cs-Cs)cycloalkyl, (h) -S(0).NR°R, (i) -
NR®R?, (j) -C(ONRR', (k) -OR, (1) -perfluoro-(C:-Cy)alkyi, or (m) ~COOR'; -
25 provided that when the substituent(s) on aryl are —SR', -S(O)R’, -S(O),R’,
-S(0)NR°R’, -NR?RY, -C(O)NR°R', -OR®, or —COOR', the substituents R°, R  and R¢
are other than aryl or heteroaryl;
heteroaryl for each occurrence is independently a 5-, 6-, 7-, 8-, 9- or 10-
membered monocyclic or bicyclic ring having from 1 to 3 heteroatoms selected from
30 O, NorsS; wherein in the bicyclic ring, a monocyclic heteroaryl ring is fused to a
benzene ring or to another heteroaryl ring; and having zero to three substituents
independently selected from (a) halogen, (b) —(C1-C,)alkyl, (c) -CFs, (d) -OR®, (e) -
NR®RS, or (f) -CO.R,
_provided that when the substituent(s) on heteroaryl are -OR®, -NR°R® or



| for treating hair loss. Mrre particularly, the present invention provides
conpounds of Formula |, an isoner thereof, a prodrug of said conmpound or

i soner, ovOoavper maceutically 10 acceptable salt of said povpgUmd317i somer
or prodrug; wherein Wis (a) -0-, (b) ? (c) -SO, (d) -S02-, (e) -CH2-,
(f) -CF2-, (g) -CHF-, CH2 (h) -CQ(O-191) -CH(OH)-, (j) -NRa or (k) Ris
(a) hydrogen, (b) -(Cl-C6)al kyl substituted with zero or one substituent
sel ected fromthe group consisting of (1) -(C3-C6)cycloalkyl, (2)

het l o | and b t ed h
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het er oar yl, (i) Thé %s@ﬁﬂh@éfﬁb@als&ﬁowdds)mélﬁéd%r&%mgQ@Hé}éhnds(df):ormlﬂéO) ORc,
(1) -NRaC(P%ﬂEe? Q NRaC( O) NRcRd, (n) -NR aS(O) 2Rd, (0) -NRaRd or (p) -
C( O Rc; r_at "@SSar e t aken together along with the carbon atons to

which they are nMyré ?Qﬁﬂaﬂamwtﬁe%raée&\tweﬁw@b\h@esrddﬁg)o@ﬁdé SF FBindlai(4412) . or a

heterocycllc ring formula_ -(CH2)k-Q 2) 1- wherein Qis -0-, -S or
“NRe-; i i ésogleflhe@fo% Prgdryg qf saig coipoynd er 'sqmeﬁs osa phampceuticglly, 1, 2, 3, 4

or 3; %‘d \wb&spedble §5Iﬁ)f%§fd%ﬁ%hh& |§dn&90@P e heterocyclic ring are each
substituted vvlth zero to four sub tuents |nde pendent|ly selected from (a)

30 (Cl- c4) #heigin Wigya)-Brdb) ) (chsaf-» (GB)SOG\(e) (Céjlz-dﬁeﬁﬁt- @ -¢Hh- - NRaRO; R5
is (a) -OH (b) -QCi1-0C6)alkyl, (c) - gf (d) F, or (e) -C(OOR WO
01/ 72692 PCT/ 1B01/00317 -13 or R4 and re taken together along with the
carbon atons to which they are attache to faorma heterocyclic ring

sel ect ed fromthe slrou consisting o <CRd-_ NH-, -N=CRa-NH, -CR=CRa-O,
- CR=CRa- S- (N (N &?\'ﬂ OrRYRCRY N SR7 s (a) hydrogen or (b)
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- )a yIec’te from the gi'oup conS|s ng of (1) ~(Cs-Cs)cycloalkyl, (2) heterocycloalky! and

15 (3) phenyl substituted with zero or one substituent selected from the group consisting
of (i) -(C4-Cy)alkyl, (i) halogen, (iii) -CF5 and (iv) ~OCFs3; (c) -C(O)R", (d) —=S(O),R" or
(e) halogen; '
R', R? R®and R® are each independently (a) hydrogen, (b) halogen, (c) —(C;-
Cs)alkyl, (d) -CF3, (e) ~OCF3, (f) —O(C4-Cg)alkyl, or (g) -CN;
20 R*is (a) «(C4-Cyp)alkyl substituted with zero to three substituents independently
selected from Group V, (b) —(C,-C;5 )alkenyl, (¢) —(C>-Cyz)alkynyl, (d) halogen, (e) -CN,
(f) ~OR®, (9) aryl, (h) heteroaryl, (i) —(Cs-C1o)cycloalkyl, (j) heterocycloalkyl, (k) —
C(O)OR, (I) -NR?*C(O)RY, (m) —NR?C(O)NR°R?, (n) -NR®S(0),R", (0) -NR°R’ or (p) —
C(O)RY
25 or R® and R* are taken together along with the carbon atoms to which they are
attached to form a carbocyclic ring of formula -(CH.)- or a heterocyclic ring of formula
—(CHa)-Q-(CHg)- wherein Q is -O-, -S- or -NR®%-; is 3,4, 5 0r6; k is 0, 1, 2, 3, 4 or 5;
andlis 0, 1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring
are each substituted with zero to four substituents independently selected from (a) —
30  (Ci-Cy)alkyl, (b) —OR®, (c) oxo, (d) -CN, (e) phenyl or (f) -NR?R;
R®is (a) -OH, (b) ~O(C1-Cs)alkyl, (c) —OC(O)R', (d) F, or (e) —C(O)OR";



R10 is (a) -(C0-Cl)al kyl-C(O OH, (b) -(C0-Cl)alkyl-C(OORf, (c)
-(C0-Cl)al kyl - C(O NRcRd, or (d) -(C0-Cl)al kyl-OH Ra for each occurrence
i s i ndepavaentdey2 (a) hydrogen or (b) -(Cl-C6)al kyl 10 sub&TiBatoezsi7wi t h
zero or one -(C3-0C6)cycloal kyl or nethoxy; Rb for each occurrence is

i ndependently (a) hydrogen, (b) -(Cl-Ci2)alkyl substituted with zero to
three substituents independently selected fromGoup V, (c) aryl, (d)
het eroaryl, (e) (C3 ClO)cycIoaI kyl , (f) het erocycl oal kyl, (g) -C(O NRcRd,
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Co- C10) al keny R Torstieh g5 rense aoserpRyerit 18\ biroceabetb) Cymod kyl ' (<)
al keny y e
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aryi (o) 2l et TG RaT ) dpierbsiod, @ %@?ﬁkﬁ%p%) L
(C3- CG) cycho(m)RyI WO 01/72692 PCT/ 1B01/ 00317 -14 Rh is (a) -(C1-0C6)alkyl
substituted with.zer e substituent sel ecte t he
consi sﬁ ng of (D an‘é %3 ye?wﬁm are(ezte):ﬁ inseae |hp(9roggrgdb)(~8§ “phenyl
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Cio)cycloalkyl or (h) heterocycloalkyl,
or R° and R are taken together along with the atom(s) to which they are
20  attached to form a 3-10 membered heterocyclic ring which may optionally contain a
second heterogroup selected from -O-, -NR°®- or —S-; and wherein the heterocyclic
ring is substituted with zero to four substituents independently selected from (a) —(C4-
Cu)alkyl, (b) —OR”, (c) oxo, (d) -CN, (e) phenyl or (f) -NR°R%; |
R®for each occurrence is (a) hydrogen, (b) —CN, (c) -(C4-Cqo)alkyl substituted
25  with zero to three substitutents independently selected from Group V, (d) -(Co-
Cio)alkenyl, (e) -(C2-Cqo)alkoxy, (f) -(Cs-Cio)cycloalkyl, (g) aryl, (h) heteroaryl, (i) -
C(O)R, (j) -C(O)OR, (k) -C(O)NR®R or (1) -S(O).R",
R for each occurrence is independently (a) -(C4-Cyo)alkyl substituted with zero
to three substituents independently selected from the Group VI, (b) -(C>-Cyo)alkenyl,
30  (c) -(CxCio)alkynyl, (d) -(Cs-Cio)cycloalkyl, (e) aryl, (f) heteroaryl or (9)
heterocycloalkyl;
R® for each occurrence is independently (a) hydrogen, (b) —(C4-Ce)alkyl, (c) —
(Cx-Ce)alkenyl, (d) aryl, (e) -C(O)R', (f) -C(O)OR', (g) -C(OINR®R', (h) -S(0).R" or (i) -
(Cs-Cg)cycloalkyl;



5 substituents independently selected fromthe group consisting of (1)
-(C1-A4)al kyl, (2) halogen, (3) -CF3 and (4) -OCF3; (c) -(C3-06)cycl oal kyl
or (d) hevenvorasel oal kyl; Goup Vis (a) hal ogen, (b) -CFBCT/ARO/00DTF3, (d)
-OH, (e) -oxo, (f) -(C1- Co6)al koxy, (9),;CN, (h) aryl, (i) heteroaryl, (j)
- (C3-Clp)cycl oal kyl, (k) heterocycl oal kyT1 (1) -SRf, (n) -S(OW (n)
-S(O2Rf, (0) -S(O2NRaRf (p) -NRaR9 or (qQ) -C(O)NRaRf; 10 Goup VI is (a)
hal ogen, (b) hydroxy, (c) oxo, (d) -(Cl-Co6)al koxy, (e) aryl, (f)
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a or Vi a itue s) o et er oar
are - W%&ﬂ%'ﬁfe” nﬂytsﬁ% t\ggg g hﬁ’,e' egﬁ‘i@‘ﬁg are ot he?/
than ar yI Slibstiicat BXY) the cb@tge@wwsbbﬁhmw oh @lcafvplatéra OtHer Hafehé €,
indepe - or 10-nenbered nonocyclic or

ent |
bi cycl { %%BQPI&/”‘ 'nrl(ﬁg%hﬁa?)m’g from 1 to 3 heteroatons selected from O,
NRe or S; and hawjl fify eaéti 6cduprehealis metp@hdénﬂ?rphényl admn@emdsmutemh.&pt ed from

b1 72652 “&%&%&%se@%r&uentsl@d%n%neew&r#ee%ﬂdam ORBEF G on
provi des c@yPONN@y -8R, kor-BIOR' () -S{mIR| @) Wosscs%ycloalkyl (h) -S(0)NR°R, (i) -
NR®RS, (j) -C(O)NR®R', (k) -OR®, (1) -perfluoro~(C;-Ca)alkyl, or (m) ~COOR",

20 provided that when the substituent(s) on aryl are ~SR', -S(O)R', -S(O),R,
-S(0).NR°R', -NR°R?, -C(O)NR°R', -OR®, or —-COOR’, the substituents R°, R  and R®
are other than aryl or heteroaryl;

heteroaryl for each occurrence is independently a 5-, 6-, 7-, 8-, 9- or 10-
membered monocyclic or bicyclic ring having from 1 to 3 heteroatoms selected from

25 O, NorS; wherein in the bicyclic ring, a monocyclic heteroaryl ring is fused to a
benzene ring or to another heteroaryl ring; and having zero to three substituents
independently selected from (a) halogen, (b) —(C;-Cy)alkyl, (c) -CFs, (d) -OR®, (e) -
NR®RS, or (f) -CO.R";

provided that when the substituent(s) on heteroaryl are -OR®, -NR°R® or
30 -COR', the substituents R°, R"and R? are other than aryl or heteroaryl;
heterocycloalkyl for each occurrence is independently a 4-, 5-, 6-, 7-, 8-, 9- or
10-membered monocyclic or bicyclic cycloalkyl ring having from 1 to 3 heteroatoms
selected from O, NR® or S; and having zero to four substituents independently
selected from (a) —(Cs-Ca)alkyl, (b) —OR®, (c) oxo, (d) -CN, () phenyl or (f) -NRR".



More particularly, the present invention provides conpounds of Fornula I
wherein RL is |located at the 5-position and R2 is | ocated at the
3-positiomoob7abre particularly, the present i nventi on prpeT/agE/0eampounds
of Fornula | wherein Ris hydrogen, ang.Rl and R2 are each independently
hydrogen, --(Cl- C6)al kyl, halogen or CN. “Mre particularly, the present

i nvention provides corrpounds of Formula | wherein R3 is hydrogen,
-(Cl-)al kyl or halogen; R4 is (a) -(Cl-Cl0)al kyi substituted 10 with
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present inventi onRpany Ries tekerplogattisr aibnd-aitttieacakbonvdians towish trey afdH,
ubst | §tienPLoRBh Bt e po e el e & Dp ol P SRtk e
present . i nv—ém-ﬁzl);@(n (BHeW ntheseiic Qnip eDH) a3 arf-NIRS¥; sl 33 4| 5 oyl ieion 1,125 3 8 ohﬁﬂr ogen,
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conpounds yherebn iRy L SRBYY SHEM) -CN, () phenyl or () -NRR®:
20 provided that when the substituent R* is —(C4-C1o)alkyl substituted with zero to
three substituents, the oxo group is substituted on a carbon atom other than the C,
carbon atom in —(C4-Cjg)alkyl.
More particularly, the present invention provides compounds of Formula |
wherein R* is (a) —(C;-Cqo)alky! substituted with zero to three substituents
25  independently selected from F, hydroxy, oxo, aryl, heteroaryl, -(Cs-Cg)cycloalkyl, or
heterocycloalkyl, (b) —(Cs-Cs)cycloalkyl, (c) heterocycloalkyl, (d) —C(O)RS, (e) —OR®, (f)
~NR?C(O)RY, (g) -NR*C(O)NR°R? or (h) —-NR*S(0).R".
More particularly, the present invention provides compounds of Formula |
wherein R® is ~OH, -OC(O)R' or —F; and R'is-(C-C1o)alkyl substituted with zero to
30 three substituents independently selected from Group V1.
More particularly, the present invention provides compounds of Formula |
wherein R%is hydrogen, halogen or —(C,-C)alkyl; R” is hydrogen or methyl; and R®
and R® are each independently hydrogen, ~(C4-Ce)alkyl or halogen. Even more



R is hydrogen; and R8 and R9 are each independently hydrogen, methyl or
-F. More particularly, the present invention provides conpounds of Formula
| whereiwORL@®6Ps -C(O OH, -C(O OCH3 or -C(O OCH2CH3 or arphmamematically
5 acceptable salt or prodrug thereof. Mye particularly, the present

I nvention provides conpounds of Fornula wherein R4 is (a) -(Cl-C10)al kyl
substituted with zero to three substituents independently selected fromF,
hydr oxy, oxo, aryI het eroaryl, -(C3-C8)cycloal kyl, or heterocycl oal kyl,
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het erocQ/cI bgcepéﬁ%mqigré%%g ?nal |y contain a second heterogroup

sel ected from Even nore particularly, the present
i nvention provi Nmepamtularqomsmnmlmt umemtemrprcf\’/]damwmﬁ@uadseofd:amhulandependent |y

-CH3 or 4. a are each
hydr ogen; Cg/hgreﬁl éa@yg:?t)%ﬁ%ﬂkyl 6?%5” H}Z”%Ectp}ﬁiﬁ%@ﬁ@ st particularly,
t he presenindeparelebilyoselqute/ircred, bydrpoy ogls, asyl dietersa) -(B€,jogtiballng: a
conmpound erein Rl IS d S c pyl and R10 is
_0(O OH; whet Xﬂﬁ%‘%@ PsQRRRR R C?ég%%g (fd% ORISR cycl obut yl
and RI® i G:g)cﬁldb)ll&-l (f) eteoogyoloaidylwin ég)eiQiOM°. is C, R2 is CH3, R4 is
- SC2- NH-cycl obu and R und wher ei
e e cyel obuily RpCh B0, RS p R B MOE LT o, 2 1S
CH3, .R2 isl ﬁl-r@remFM‘ i SS(OBRSR2 whitteinyR1 |9pydrpgén andCRDY)alky!; Rél(sOI@-ll ang a
corrpound rein and R10 is
SOy O SRR S eSS e of oispBl ok i PRY Baereikean BoPGRLAeEmounds
of For mul aw;tlh thehetragen ddmits which GeyRird attdutied ittfone 4 $8hrye£iﬁl§tgedl or I
-(C1- cl Cl- Cl
subst i Tt ebPsractto e W heepterb BBl SeosstMimtuerteged st ed from
Goup VI, Os)-NR"ybr-&-. Eéxdah m@te@aﬁ\%amhy, tiods prﬁeemmd/eﬂdomﬁmvudéﬁ&]@m togeg hgr
alongvviththenltr to [3) I C re agtache Q.forma
erodr o NEYURIRYEITE T Ros oSy SUEPEMETY EBncarsl £ Sosfeer
het er ogr oup® iss@lHz & ey, Rﬁemi Rdare eaNRe‘rydmgen Snd FEP/&nC(m)tm pe(OyoH.arky, the
Prngzggﬁldlemlf@}d(%l{g—gr Woéj Sasrtlgutllarr}, gsuerr%gmvc\a’wlleokeprgw es c%nm%oﬁr%dsasru%h %gc h
20 the following: a compound wherein R' is Cl, R?is Cl, R* is ~SO,-NH-cyclopropy! and

R is ~C(0)OH; a compound wherein R' is CI, R? is Cl, R* is —=SO,-NH-cyclobutyl and

R'" is —C(O)OH; a compound wherein R is Cl, R? is CHs, R* is —SO,-NH-cyclobutyl

and R’ is -C(O)OH; a compound wherein R' is CHa, R? is CHs, R* is —SO,-NH-

cyclobutyl and R* is —C(O)OH; a compound wherein R* is CHs, R?is CHa, R* is —

25  SO,-NH-cyclopropyl and R" is ~C(O)OH; and a compound wherein R' is CI, R?is
CHs, R* is —SO,-NH-cyclopropyl and R is —~C(O)OH.
Even more particularly, the present invention provides compounds of Formula
| wherein R* is —C(O)NR°R® wherein R® is hydrogen or —(Cs-Ce)alkyl; R% is (a) -(Ca-
Cs)cycloalkyl, (b) —(C4-Cjo)alkyl substituted with zero to three substituents

30 independently selected from Group VI, (c) aryl or (d) heteroaryl; or R® and R are
taken together along with the nitrogen atom to which they are attached to form a 3-8
membered heterocyclic ring which may optionally contain a second heterogroup
selected from -O-, -NR°®- or —S-. Even more particularly, the present invention
provides such compounds wherein R’ and R? are each independently —CH; or —Cl ;



WO 01/ 72692 PCT/1B01/00317 -17 R3 is hydrogen; R5 is -OH R6, R7, R8 and
RO are each hydrogen; and R10 is -C(OOH, -C(OOCH or -C(O OCH2CH3. Most
parti cul avdy1/726bE present invention provides conpounds sSPBCHVIERNE/ 00318
foll owi ng: a conpound wherein RLis CH3,_R2 is CH3, R4 is -

C(O N(CH3) -cycl obutyl and R10 is -C(O)d-? a conpound wherein Rl is O, R2
is CH3, 5 Rdis -C(ON(CH3)-cyclobutyl and R1O is -C(O OH a conpound
wherein RLis O, R2 is CH3, R4 is -C(O)NI—I-CH(CH(CHS)Z)Z and R10 is
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_ sp- cHe- cemeekind whersg R'ds @(ﬁ 08 &tlsa ik 'SRZ‘L%O:'@;HQ'GY@@W' 'Sdb/ﬁfﬂﬂ?ﬁd V\/ner ein
RLis O, B4R iElcofdchs o %&H&mﬁéwww@, RRE ¢ﬁ3 hséﬂrs%cﬁpd R1O is

-C(OOH, a conp ound erein Rl g Is -S

cycl opent ypyclqt@ty'sR%y@wé@eﬁn aﬁa Fhm —uc‘éo)@(lcg @mpw@dvﬁ%@n(ﬂi WheHeiR IRL i s
CH3, R2 30¢y SR‘QEBSdQ‘tHZScycl rs%ﬁ}d@EHtaM& R‘%—Cg)ifﬂll Wy éorRRtAing10 i s
-C(O OH, a conpound wherein

_ S02- CH2- c WeksieRy s, CIRS ssscwp,&r dﬁge"rpaﬁﬂz'mﬁobléw Roeoymgea a8 Roismd wher ei n
Rl is 53, BlojsciHdH,; BohmpoutPn&idir RYRIPRA ¥IGH,RRAi§ ~S0,-CH,-

cyclopropyl, R% is hydrogen and R is —C(O)OH; a compound wherein R' is Cl, R?
is Cl , R* is —=SO,-CH,-cyclopropyl, R® is hydrogen and R is -C(O)OH; a
compound wherein R is CHs, R?is CH3, R* is —SO,-CH,-cyclobutyl, R? is hydrogen
and R" is —~C(O)OCH,CHs; a compound wherein R" is CHz, R? is CHs, R*is —SO,-
25  CH,-cyclobutyl, R® is hydrogen and R is —C(O)OCHg; a compound wherein R’ is
CHs, R%is CHs, R* is —SO,-CH,-cyclobutyl, R® is hydrogen and R is —C(O)OH; a
compound wherein R' is Cl, R?is CI, R* is =SO,-CH,-cyclobutyl, R® is hydrogen
and R" is —C(O)OH; a compound wherein R' is CHs, R is CHs, R* is ~SO,-CH,-
cyclopentyl, R® is hydrogen and R is ~C(O)OH; a compound wherein R' is CHs, R?
30 is CHs, R* is —=SO,-CH,-cyclobutyl, R? is methyl and R'® is —~C(O)OH; a compound
wherein R is Cl, R?is CHs, R* is —SO,-CH,-cyclohexyl, R® is hydrogen and R" is —
C(O)OH; a compound wherein R’ is CI, R?is CHg, R* is —SO,-CH.-cyclobutyl, R® is
methyl and R" is —~C(O)OH; a compound wherein R is Cl, R? is CH3, R* is ~SO,-
CH_-cyclopentyl, R® is hydrogen and R'® is ~C(O)OH; a compound wherein R’ is



met hyl and R10 is -C(O OH a conpound wherein RLis O, R2is CH3, R4 is
-SM2- CH2-cyclopentyl, R8 is hydrogen and R10 is -C(O OH a conpound

wherei n MO0E72 01/ 72692 PCT/ 1B01/ 00317 -18 CH3, R2 is BEHBIBRA031S

- S02- CH2- cycl ohexyl, R$ is hydrogen and , R10 is -C(O CH, a conpound wherein
RLis CH3, R is CH3, R4 is -S02-phenyl™ - F, R8 is hydrogen and RI10 is
-C(O OH, and a conpound wherein RL is CH3, R2is O, R4 is -S02-phenyl-

F, RBis hydrogen and R10 is -C(OOH 5 Even nore particularly, the present

i nvention \Y; Formul a, k
o oy a1 B RES sy B B s oo e B} i W0 Ay SR 2ar 1
\I/E%en _rmreRlpenhbgmd whérgin Rhﬁ misgaérst%m)vjérﬁwoz -phieni-das I%u&hycwogﬁmmdh ; s
erein an eac I n ndent rogen,
o o ReR R BIBH AR O SRR O K o sl oR! & SV & oo
or -C(O)OCHZQH& hyﬂ%dﬂhﬁndﬂ%ﬂfiép@(mol—y t he present invention provides a
R e - phenven MeS Ryt e C°r%%‘¢é‘%o£“ﬁéﬁ¢f§rc§1nm%pé’*§fwwia the
present i nVWﬁéﬂeﬁfR‘bléo(‘OodE u@omooer)@@o@m Fomlﬁ@alkyl mm*c@cg)a

[ GH O - ( B RdRY: BEReRt kY 'gt'oé\%igcgﬁ?r%) Rep Peén%rw relgﬁ%eoa' o

present i n‘éﬁdilRlz@Fb @édhwmd@énmw Wuodaa%ﬂg&bgeﬁksmmﬁa% Rfach
I ndependent | and RO

dr agen
are each 9%50@@1%%@;@96”1 and. 5’ )go o’ ‘%@Qﬁ’%@m Most
parti cyb ar hMost bareculd fﬂ\%rﬁreééh‘t’ﬁlﬂémt@ﬁ m&m&@&mmaw%&m%mﬂdwg

foll R
- O o “Sheﬁvﬁgwﬁ%fam&iése EBe R e R B P by bR e SR Hiner ef n
Rlis CH3, R2 i Ev&ﬁ"ﬁwor@ﬂaﬂtnéula (r@ﬁregﬂrrﬁéﬁﬁdhﬁﬂ&hd’és NsboGhEs bSFormidaO OH,  a

compound wherein Rl i 'y é(g—l CHZ cycl obutyl and
RIO is -C(tbeﬂe'thclérr&blﬁ%' ﬁHér&FKOHi Pke“@fy' FEH Qe CoRIkV(Co-

- CH(OH) - phejgy; cloé’ckﬁoandHRi@) (R- czfémg) @tier&y@@ammnwh&@%mc%ny &, R2is
CH3, R4 is (OH)- cycl openty IS - and a compound \/\herel n

Rl s &8, RESEA 'mﬂ@tlomarqudeSQBCmmuné§whsm §| e REGAS _C(O)OH. Even

nor e partlﬁwleaéﬁdenuph@HbeasgnwthmgéhnRFJrsQdeRG RORPAHAN RS apf edcir mul @ |
wherein R4 is -

- (O - (CO- Mrggm@ng@ @853(9%% a@(@)p(}ﬁg er—C(O)OCHzCHs Most particularly, the

(O - (C0- C%)e%lehb’hvé?ﬁbﬁ bRﬁ/)b%b ‘é@ﬂnb&‘unds@ﬁ@ﬁ agﬂfeefomﬁﬁﬁ% GoRfdInd wp.erem rsent

i nvention provides _r’rHoun s ?rel n R ar e_eac | ndependent |y
-CH3 or -CisCHs R'is CH3, R is (OH)-phenyl-4-F and R is ~C(O)OH or —C(O)OCHjs; a

20  compound wherein R' is CH;, R? is CHs, R* is —CH(OH)-CH,-cyclopentyl and R" is —
C(O)OH; a compound wherein R' is CHs, R? is CHs, R* is ~CH(OH)-CH,-cyclobuty!
and R is ~C(O)OH; a compound wherein R" is CI, R? is CHs, R* is ~CH(OH)-phenyl-

4-F and R" is ~C(O)OH; a compound wherein R’ is CI, R? is CH;, R* is —CH(OH)-
cyclopentyl and R'® is ~C(O)OH; and a compound wherein R is Cl, R? is CH,, R* is —

25  CH(OH)-cyclobutyl and R' is —~C(O)OH.

Even more particularly, the present invention provides compounds of Formula
| wherein R* is —C(O)-aryl, —C(O)-heteroaryl, —C(O)~(Cy-C.)alkyl-(Cs-Cs)cycloalky! or —
C(O)-(Cy-Cy)alkyl-heterocycloalkyl. Even more particularly, the present invention
provides such compounds wherein R' and R? are each independently —CHs or -Cl ;

30 R®%is hydrogen; R’ is -OH; R®, R, R® and R? are each hydrogen; and R" is -C(O)OH,
-C(O)OCH; or —C(O)OCH,CHa. Most particularly, the present invention provides
compounds such as the following: a compound wherein R’ is CHs, R? is CHa, R* is —
C(O)-phenyl-4-F and R'® is —~C(O)OH or—C(O)OCHs; a compound wherein R' is CH,

R?is CHs, R* is —C(0)-CH,-cyclopentyl and R" is —C(O)OH; a compound wherein R’



30 R3 is hydrogen; R5 is -OH R6, R7, R8 and RO are each hydrogen; and R10
is -CCOOH -C(OOCCH3 or -C(O OCH2CH3. Most particularly, the present

i nventi ow@poovedes conpounds such as the follow ng: a corgDuBd/M1Erei n R1L
is CH3, RZis CH3, R4 is - C(O-phenyl-4-F and R10 is -C(O OH or-C(0O) OCH3;
a conpound wherein RLis CH3, R2 is Cl-lj39 R4 is -C(O-CH2-cycl opentyl and
R10 is -C(O OH, a conpound wherein RL WO 01/ 72692 PCT/ 1B01/00317 -19 is
CH3, R2is CH3, R4 is -C(O-CH2-cyclobutyl and R10 is -C(O OH, a conpound

wh R1 d R10 i o)
Comound  igrere T & S o G A R O e g Ri0 i o
“C(O) OH, amtterin RbSTBI RS Gy R is ~B1O}- @yoﬁbutyF@nd Bw(i}BC(CRG)H a compound

-C(O) -phen 0 i ven art t he present
vont Do MR B R g e S LR eorE Ry R e e . b

t oget her akemgowsidtwhdrbia R'as ODthst@IHas R & vdhio)iphehgy-Rard R'as ta@ed.to form a
car bocygl icrin i

of fornu and t bocyclic
T T Lt onafen Rt Pttty e et e ion arSudks Hompmop i ¢ onauls
|h ndependelni wmeresmse?idad“ éré@amehh@g@mtamr@omm tBé b&@oﬁbt@h@lo&ﬂﬁbﬂtﬁé}?ﬁ: %; a
hydr ogen oPtaqTEa IeBIE AGAHBOIREF o a3 Wharah tha TS ocyel i ¢ ring.
i s optionakhyposydhs tihg mtc@domny Bulsstieuted wttw\@eraw@&freé mmentrsndﬁp@mmyl y

selected fromth up consi sting of ox Even
oty col ar Peltie SofT B8 Breun SUSHITER! 5P 808 FEUNG LR HESHAB I SoaR R and

R2 are1q eaCtCHJX(d@RQF@ﬁWHeVem aHi8-RR® F€lis h diBgénSo al- Qg»alRyl Buke 08 R6, R,
R and RO are 15 fj:]ach and R10

- C( 0) ocH2CHligand\iss et P"“cruﬂggglF P9t'°rlaﬂ3é3%58té‘€eﬁtw¢hrﬁf@rﬂrlt‘ﬁﬂ SQP%‘WE’H@S conpounds

such the f ¢ldepandeatly %Ie&@@ﬁ@hﬁﬁﬁe BhRp RbRsistihgi of o%‘ﬁnd RétHys EJdad.mdfd and R4 are
taken toget her along th the carbgon atonms to which thexh?are gttached to

forman i nBé‘?‘i’?‘l"a”bH&F ;pffgeqt@ve@(qg@wd%s SUHIFRBIRRENGIHMIEEIR RREAR @ R2 i s

CH3, R3 an@a&ﬁnaéférfdékt%ﬂ—(t%tJmF RaisQﬂGrdgbh R1§0RAORE R bdtarpi @Eet 0 Whi ch
they are attached to forman indanyl conpound

e L o e o B A @ R e B by omReund,

carbon at oRBriit@aMy) 'tlﬁé"prbb@df uWéﬁtlcﬁ\t ér@ﬁb@cén@pd‘tﬁﬂg‘s@ch the following: a
2- et hyl - 1- oxo- 2, 3-d i ndoj yl, is -C(OOH_  a conpound

wher ei n R1CPEPeys! W*P@e'ﬂﬁ @-@HS'I% BhHE R %rar@éwnﬂw&eﬁ@fonaw@hdh% th the

carbon at ogBrbbA aWmhstd WiHi@Vtha Y BretitlBRe® fbdh éﬁrrﬂhﬁyl 2a51d2R1ﬁ%tiU(b)éH
- 0x0- 2, 3-di hydro-1 H-i soi,ndg d R0 ig - mpound vvhereln R1

e o o WhEeRR! el Kl Gk B 806 B ETRAT a8 M SRS AED 818 bor at one

to whpgh theyn atdthblvidiefiey Sref RHabhed 66mh BY Irudn@Xdd ¥ &3 (0)eRa R10 is

-C(OOH, and a 1. 5. 3 4
compound wherein R' is Cl, R" is CH;, R” and R" are taken together along with the

carbon atoms to which they are attached to form a 2-methyl-1-oxo-2,3-dihydro-1H-
isoindolyl, and R" is —C(O)OH; a compound wherein R' is CHs, R? is CHs, R® and R*
are taken together along with the carbon atoms to which they are attached to form a
25  2-methyl-1-oxo-2,3-dihydro-1H-isoindolyl, and R" is ~C(O)OH; a compound wherein
R'is CHs, R?is CHs, R® and R* are taken together along with the carbon atoms to
which they are attached to form a 2-methyl-1-oxo-indanyl, and R* is ~C(O)OH; and a
compound wherein R is CHs, R is CHs, R® and R* are taken together along with the
carbon atoms to which they are attached to form a 2,2-dimethyl-1-oxo-indanyl, and
30 R"is—C(O)OH.
In @ more particular aspect, the present invention provides compounds of
Formula | or prodrugs of said compounds, or pharmaceutically acceptable salts of
said compounds or prodrugs;
wherein W is O and RCis hydrogen;



compound wherein RL is CH3, R2 is CH3, R3 and R4 are taken together along
with the carbon atons to which they are attached to forma

2, 2-di mrem@bv126ex0-i ndanyl, and 30 R10 is -C(O CH. |In a por@paniizcul ar
aspect, the present invention provides _gonmpounds of Fornula | or prodrugs
of said conpounds, or pharmaceutically acceptable salts of said conpounds
or prodrugs; wherein Wis 0 and R is hydrogen; WO 01/72692 PCT/ 1B01/ 00317
-20 Rl and R2 are each independently hydrogen, -(Cl-C6)alkyl or hal ogen;

R3 and R6 are eWBnH@Q%P@éd'% c#] ehéféHt 0 thgén h%g@%QIk I3 hbidgérid)

- (C1-C10) al kyl sybstitute zero ee su ent s “1ndependently
sel ected from FR apd RS eaghdndemepdentlméw@rp@am ot halogens- C8) cycloal kyl or 5

het er ocycl oal. kyﬁ)ls( K%? é§1(_@ I&Qd\y%%m&e( rQ%ZR (e) -(C3

C8) cycl oal kyl , rocy er ein R3 and R4 are
taken t ogeirdependentyselpeted trom Fcavcﬂr@w,@mrﬁwlt hﬁtemﬁryd;h(%ﬁ)cyeﬂpelkﬂtorached to

forma gar ¢ K and the
car bocygl i @erél}’ bISaIRyI (;.gn(g{)@{/wgugcs)tl tu?%e% w\"?ﬁsgbgo t(@ (ﬁ? ee substituents
10 |ndepen@e)tvwlgallssé.l(@dlewowcbﬁikvlm(@r—tﬁi@)ROna sting of oxo and nethyl; or a

net er ooyl c | BowRLdPRARR* 63Tk BgbP b WIRIEL Bafoh Srifice: R 1

hydr ogen or rocyclrcring is
optional | ywkuﬁhsthey areaaitaghedhtodioem agarhomgclicutngt of tforemta - (Chld)epﬁmmm is\8 sel ect ed

fromtheg & L SE: { ' en the
Lot e oSl ) SRR P LN "
subst i 1@enirsiepetdendy selgried jrans thewdreup cartsisting of axcandowrtret; onaot her t han t he
car bon C Ly Babs, - OH R~ RE e h
i ndependenp?}e?épyé% rlr( &gﬁg&#m?h@ll—;b)k ggcké)(*) Vlsas_ér?'%sﬁ%?&- %?@&%6}%6) al kyl ;
R for eac h rrmtimyh,rardricns 1i; bisi Tn deg éredeatedogydia ying ysloptipeally §ubstitu(ediwiGla)eal kyl ,
(c) - | ks% )
0" coyal B M Sses HGRED ARl St Hor ok grohBbppsising o pro anc
- (C3- C8) cychatiafikyl , (b) -(Cl-Cl0)al kyl substituted with zero to three
substitdents in e fr d
het er ogélyl gﬁ&%ﬁﬁ%} %&ﬁgﬂg%gqb%gtgﬁnﬁ?d%t ﬁyérc‘é agﬁ){ q%ﬁl @H%fj H@h r‘7r|£5 c)t8gen at om
to which t Ithsrye aulsstituentse thedxb@roup is substituted on a carbon atom other than the C,
carbon atom in —(C4-Cyp)alkyt;
R®is —OH,;
R’, R® and R® are each independently hydrogen or methyl;
20 R' is -C(O)OH or -C(O)O(C;-Cs)alkyl;
R for each occurrence is independently (a) hydrogen, (b) —(C4-Cyo)alkyl, (c) -
(Co-Co)alkyl-(Cs-Cs)cycloalkyl, (d) aryl, (e) -(Co-C,)alkyl-heterocycloalkyl or (f)
heteroaryl; R® is (a) -(Cs-Cs)cycloalkyl, (b) —(C4-C1o)alkyl substituted with zero to three
substituents independently selected from Group VI, (c) aryl or (d) heteroaryl; or R®
25  and R® are taken together along with the nitrogen atom to which they are attached to
form a 3-8 membered heterocyclic ring which may optionally contain a second
heterogroup selected from -O-, -NR°®- or —S-.

The present invention also provides compounds of formula A



forma 3-8 nenbered heterocyclic ring which may optionally contain a second
het erogroup selected from-0-, -NRe- or -S-. The present invention also
provi des wonpwgpzis of fornmula A WO 01/72692 PCT/ 1B01/ 0031FCTAB®A/08317R 1 10
RO R4 R2 (A an isoner thereof, a pro Lug of said conpound or isoner, or
a pharmaceutically acceptable salt of ™aid conpound, isonmer or prodrug;
wherein R and R2 are each independently -CH3 or -d ; R4 is

- S2- NHcycl opropyl, 5 -SO2-NH cycl obutyl, -S02-NH cycl opentyl,

- S02- NH cycl ohexyl , -S02- NH (101 Ca) al kyl or -S02-NH phenyl optionally
substituted with fl uoro; R8Mnd RO are each, independently hydrogen or

met hyl ; and R10 O or O OCH2CH3. More particularly,
t he presen /gntl o\ i liqﬁ I@

; @rmula A 10 selected fromthe
group consi stinyg ; ﬁ' d, Risd, RMdis -
S02- NH- cycl opr opyd _ s each hydgegen, and R10 is -C(OQOH a

conpound wher 82 is G, R4 is -S02-NH cycl obutyl, Ra and R9
are each hydrd:g"en, R10R’s -C(OH, a compound wherein R is d, R2is

CH3, R4 is -S02- NH c obutyl, R8 and R9 are each hydrogen, and RlO IS
-C(OOH, a corrpamﬁ@mﬁ&eéet?f 3 grogiug of said3;onRRuUNg 00BMeRAT RS

- S02- NH cy o il -C(OMH, a
conpound w&gr el n(¥ |ca@ﬁa%ggta s%ft%f%@é%orﬂégurﬂﬂﬁgw?%ﬁp cyc g()pr opyl, R8 and
RO are eackwhhsgir Buens Raare eRt indeperdieqiyO-EHaom 6dp K ir-SPeNsiayciRropg, O, R2
is CH3, R4 cl ng RS andR10|s
(O H’a Cgé 3{?%/ H?“ 4 LS%O Xy"&ﬁp'gﬁﬁé %&%ﬁ{;@&%&{ﬂ g%g ﬁlﬂ-q%H( CH3) 2, R8
and RO 20 Ca)ﬁ&(ylaueﬁ%;wﬂﬂobefwl Olamamwbs’stuteﬁ(v@ﬂﬁorca anp&iack edobrein RL is
d, R is ) ch hydrogen, and
RIO is - @dﬁﬁgﬁbe‘”ﬁy rr‘9{>"§‘8i‘%| St R s ?O@g @O@éﬁrg
- S02- NH- ( CBE@ED(EHH@HsRS and R9 are each hydrogen, and R10 i s -C(OH, a
conmpound wher ei glr_ﬁ enyl), R8
and RO are eachﬂlh P%rﬁ%%nya% 45?[%6% Invgi@ﬁ)sp&ﬁ 53 %dg l)fufg'rnaﬁée)r'la\el n RLis
CH3, RO ssektded Ramtlae gROR-duRkisinyl aitesyhpourd vehereiRR' w@l RésdM, RYidrogen, and
RIO is - @bz-NH é\ﬂ:%p?o&? TPYARUNE Egéhnhﬁ?’odeﬁ, $ha R4 '—é((f):bH, §%o}nﬁound

wherein R' is Cl, R?is Cl, R* is —SO,-NH-cyclobutyl, R® and R® are each hydrogen,

and R" is —~C(O)OH; a compound wherein R' is Cl, R® is CH, R* is ~SO,-NH-

cyclobutyl, R® and R® are each hydrogen, and R is —.C(O)OH; a compound wherein

15 R'is CH,, R%is CH;, R* is ~SO,-NH-cyclobutyl, R® and R® are each hydrogen, and R™
is —C(O)OH; a compound wherein R' is CHs, R? is CHs, R* is ~SO,-NH-cyclopropyl,
R®and R® are each hydrogen, and R" is ~C(O)OH; a compound wherein R’ is Cl, R?

is CHs, R* is =SO,-NH-cyclopropyl, R® and R® are each hydrogen, and R" is —
C(O)OH; a compound wherein R' is Cl, R?is Cl, R* is —SO,-NH-CH(CHsa),, R® and R®
20 are each hydrogen, and R'® is —C(O)OH; a compound wherein R' is Cl, R?is CI, R* is
~S0,-NH-(CH,)s-CHs, R® and R® are each hydrogen, and R' is -C(O)OH; a
compound wherein R is Cl, R?is Cl, R* is ~SO,-NH-(CH,)s-CHs, R® and R® are each
hydrogen, and R is ~C(O)OH; a compound wherein R’ is CI, R?is Cl, R* is ~SO,-
NH-(4-fluoro-phenyl), R® and R® are each hydrogen, and R' is ~C(O)OH; a
25  compound wherein R" is CHs, R? is CH;, R* is —~SO,-NH-cyclohexyl, R® and R® are
each hydrogen, and R is —.C(O)OH; and a compound wherein R' is Cl, R?is Cl, R* is
~S0,-NH-cyclohexyl, R® and R® are each hydrogen, and R' is ~C(O)OH.
Also, the present invention provides compounds of formula A
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a conpound

cl ohexyl, R8 and R9 are each hydrogen, and R10 is -C(O CH Al so,

t invention provides conpounds of formula A WD 01/ 72692

prodrug of said conpound or jpsoner, or a pharmaceutically

R RO R4 RECT/ABO1/00317 | soner

salt of said conpound, isonef“or prodrug; wherein RlL and R2 are
endently -CH3 or - ; RAis -C(ONCH3)-(C3 5 C8)cycl oal kyl,
-C(ONHCH(CH(CH3)2)2, -C(ONCH3)-CH(CH(CH3)2)2, -C(O N(CH3)- CH(CH3) 2,
- C( O NH CH(CH3) - cycl ohexyl, -C(O NH CH2- cycl ohexyl -C(O N(CH3) -

exyl, -C(O N(CH3 R) - ¢ cI ohexyl , - C(O) NH- phenyl

substlt and R9 e each i ndependently
r nmet i ﬁﬁ% 1oor - C(O) OCH2CH3. 10 More
ly, the pr o¥i des cofjpounds of fornula A
romthe gropp—econsisti ng G a conmpoupd wherein RL is CH3, R2 is

-C(O N( ) - cyclobut |, R8 and R9 are each hydrogen, and R10 is

conmpound where Rl1 s CH3, R2 is CH3, R4 is

) -cycl obutyl, R8 d RO are each hydrogen, and R10 is -C(O OCH3;
wher gj, "boﬁi’er‘tr%rgf,a a%dhﬁg (g's'%rd da‘f‘ng_'o%néér is6fe), Nk §H3) - cycl obut yl

each hydrogen,
pharmageut@(ab) N@@%P@I%I%?@? EomRBU% !§OF@f aFerodaigeh hydr ogen,

oaad s gﬁﬁ{d%béhd%?atw SC@' or . IR8 i, C(og%tﬁa 103

are each g3/(]’0 en
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R8

ompound wherein Rl is O,
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oo NG HIGHR B —@(@N@i@ﬁy R
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and R9 ar elseéa‘éﬁ)qw,d%IQCwad-Q@Op%Jsz@(O)O—l a 25 conpound wherein Rl is

CI R21(b$
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A, Rirdr parttb Sy irfe e Sttt irRBRIOH proffe2tindRndL 6 formula A
selected from the group consisting of: a compound wherein R" is CH,, R? is CH,, R* is
—C(O)N(CHg)-cyclobutyl, R® and R® are each hydrogen, and R' is —-C(O)OH; a
compound wherein R' is CHa, R? is CHs, R* is =C(O)N(CH,)-cyclobutyl, R® and R® are
each hydrogen, and R" is —C(O)OCHj; a compound wherein R' is CI, R%is CH;, R* is
—C(O)N(CHg)-cyclobutyl, R® and R® are each hydrogen, and R' is -C(O)OH; a
compound wherein R is Cl, R? is CH3, R* is —C(O)NH-CH(CH(CHs).)», R® and R® are

“each hydrogen, and R" is —C(O)OH; a compound wherein R’ is CI, R?is Cl, R* is —

20

25

C(O)NH-CH(CH(CHj3),)2, R? and R® are each hydrogen, and R' is -C(O)OH; a
compound wherein R' is Cl, R?is Cl, R* is —C(O)NH-CH(CHs)-cyclohexyl, R®and R®
are each hydrogen, and R is —C(O)OH; a compound wherein R' is CH,, R? is CHj,
R* is -C(O)N(CH;)-cyclopentyl, R® and R® are each hydrogen, and R'® is -C(O)OH; a
compound wherein R" is CHs, R? is CHs, R* is ~C(O)N(CH3)-CH(CHs)., R® and R® are
each hydrogen, and R" is —-C(O)OH; a compound wherein R is CI, R?is Cl, R*is —
C(O)NH-(4-fluoro-phenyl), R® and R® are each hydrogen, and R is -C(O)OH; a
compound wherein R' is Cl, R?is Cl, R* is —C(O)NH-CH,-cyclohexyl, R® and R® are
each hydrogen, and R is —C(O)OH; a compound wherein R' is Cl, R®is Cl, R*is —
C(O)N(CHs)-CH,-cyclohexyl, R® and R® are each hydrogen, and R" is ~C(O)OH; a
compound wherein R' is Cl, R?is Cl, R* is =C(O)N(CHs)-cyclohexyl, R® and R® are
each hydrogen, and R" is ~C(O)OH; a compound wherein R' is Cl, R®is Cl, R*is —

R8



each hydrogen, and R10 is -C(O OH, a conmpound wherein RL is d, R2is d,
R4 is - C(ONCH3)-CH2-cycl ohexyl, R8 and RO are each hydrogen, and R10 is
-C(O OH, wo ovmsppund wherein RLis O, RRis O, R4 is PCT/IB01/00317

-C(O) N(CH3) -cycl ohexyl, R8 and RO are -§$-Ch hydrogen, and R10 is -C(O OH, a
conpound wherein R1L is d, R2is d, i WO 01/72692 PCT/ 1B01/00317 -23
C(ON(CH3)-cyclopentyl, R8 and RO are each hydrogen, and R10 is -C(OOH, a
corrpound wherein RLis 0, RRis d, RAis -C(ONCH3)-cycl oheptyl, R8 and

0 are calolNGH ARt ot B AR el @%@‘ﬂ;‘i’sw‘@ibﬁéﬁyﬁiogzn“ and-
RO is - C( Op@pburantheseia R dsph RAts GhB! sl—rC(BlN(ICR'IstYCIdREpWB d Rdaies
- A O N CH?% &?Hﬁ é%et CYGd R""%Xg@&da Rgnﬂvﬁer%ﬁncﬂ? g gARd R10 is

-C(OH. T rnventto es corrpoun or’rrul aA R1
10 HO O\ O(ONHC(—I@)CHR:H(R&%,B)Q Rband R arelee}achﬂnydmgereranﬁﬁé? BOfG( O;Ohﬂ;ramit ug of

d d t | e 5 d
iihpoﬁﬁ%‘p%“csw?gpw‘@%ﬁersm@ds%Wﬁ%aégﬁ‘?’%“ S O LR Sebt Rty - o
or -d Rénnga%dBI@dmgeh@Id@ is—C(O$DH CH2- cyclobutyl
- S02- CH2- I h - tyl
- S02-cycl g%gng) %ﬁeﬁﬁﬁ\'eﬁg—{'&?@%ﬁ%&}é Q}S’QH%'SC%‘# "ﬁ‘%&oéen g; nmet hyl ; and
R10 15|S-C(O)C]-I -C(OQ OCH3 or -C(O) OCH2CH3. More particularly, the
present invention provides cqnpounds of formula A selected fromthe group

consisting of: a conpound reln Rl is CI,8R2 is CH3, R4 is
- SQ2- CH2- cycl obyf S ydrogen and R10 is -C(O OCH3; a

conpound 02 CH2- cycl.obutyl, R8 is

hydr ogen, a conpound ‘wher ein RLis
d, R2is CH3, . |s hydrogen, RO is nethyl and
R10 is -C(O ereianisCHS RRisd , RAis

L4
- S02- CH2- cycl obut yI , @ is ﬁi/drogen, RO is hydrogen and R10 is -C(OCH, a
conmpound wherein Rl i b—B, R2 is H R4 is -SO2- CH2-cyclobutyl, R8 is
hydr ogé®, RO i sanjednRjdheregida RIGGIrjgsOf. B{dyaomound ebiPHER @ a

pharmaceutically acceptable salt of said compound, isomer or prodrug;

wherein R' and R? are each independently —CH; or =Cl ; R* is —~SO,-CH,-cyclopropyl,

—S0,-CH,-cyclobutyl, —SO,-CH,-cyclopentyl, —SO,-CH,-cyclohexyl, —SO.-cyclopentyl

or —SO,-cyclohexyl; ; R® and R® are each independently hydrogen or methyl; and R"
15  is -C(O)OH, -C(O)OCH; or —C(O)OCH,CH..

More particularly, the prese‘nt invention provides compounds of formula A
selected from the group consisting of: a compound wherein R is Cl, R2is CHs , R* is
—S0,-CH,-cyclobutyl, R® is hydrogen, R® is hydrogen and R is —C(O)OCH;; a
compound wherein R' is Cl, R?is CH; , R* is —~SO,-CH,-cyclobutyl, R® is hydrogen, R®

20 s hydrogen and R is —.C(O)OH; a compound wherein R' is Cl, R?is CH;, R* is —
SO,-CH_-cyclobutyl, R? is hydrogen, R® is methyl and R" is ~C(O)OH; a compound
wherein R' is CHs, R?is Cl, R* is —S0O,-CH,-cyclobutyl, R® is hydrogen, R® is
hydrogen and R'® is ~C(O)OH; a compound wherein R is CH;, R?is H, R* is —SO,-
CH,-cyclobutyl, R® is hydrogen, R® is hydrogen and R'® is —C(O)OH; a compound

25  wherein R'is Cl, R?is CH; , R* is —S0O,-CH,-cyclobutyl, R® is hydrogen, R’ is
hydrogen and R is —C(O)OCH,CHs; a compound wherein R' is CI, R?is CH; , R*is —
SO,-CH,-cyclopropyl, R® is hydrogen, R® is hydrogen and R is —C(O)OH; a
compound wherein R' is Cl, R?is CI, R* is —=SO,-CH-cyclopropyl, R® is hydrogen, R®
is hydrogen and R is —.C(O)OH; a compound wherein R' is CHs, R? is CHs, R* is —



25 wherein RLis 0, R2is CH3, R4 is -SO2-CH2-cyclobutyl, R8 is hydrogen,
RO is hydrogen and R10 is -C(O OCH2CH3; a conpound wherein RLis O, R2is
CH3, R4 iw001/8822 CH2-cycl opropyl, R8 is hydrogen, RO is hpdraogpmmnoand R10 is
-C(OOH, a conpound wherein RL is d, isd , R4is

- S02- CH2- cycl opropyl, R8 is hydrogen, R is hydrogen and R10 is -C(O OH, a
conpound wherein RL is CH3, R2 is CH3, R4 is WD 01/72692 PCT/1B01/ 00317
-24 S02- CH2-cycl obutyl, R8 is hydrogen R9 is hydrogen and R10 is

O) OCH2 8
-gf)z) CH- g?é%%'&@?'%ﬁgpﬁ i@'%%@g“ '5%%@9’%%@% a?mc?%é'*% L o(0) aoHB;
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compourdt SipauriF el BRR RIE CHE, R 986@%820'@3%'260'?% b Re i's
hydrogen, R3is reethilyarhddR}&is -43(@)BH0a cemp@(ro)\Bidrein R en@loBA @M;mwsm is CH3,
R2 is CH3, al 10 t d d
RI0 1o - O O B PR TeGR R TE Miefboer Shd RESPI Q)08 hifpQid 0o°n an
- S02- CH2- cwbkrireRYis, CHBSR?smyijégemoszi-wcldpynhybaém rydcbgRa R is - O O) OH a

d BRI, ks

et hyl - RONTACHTSLR i st B lpy b Sen R SR TRFRERIE o ro
:? iOCHSjO E?O}-E-cyﬂﬁlﬂjtﬂl-lz lsymétmpemgtlyhydrﬁﬁen anmaﬂnmge(m)omancswqasumwgroggen and
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ro- cyel ondboion REIRUBEHRSR ErSoREgarblien Bl wibher Kby o o
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d, R 'CV‘EQH‘%' © Bydroge i@ii 'ﬁn% a CREPPUNG,y g d
R10 is I—é(@}w@‘é(ljn ROisIQy, la?dldmapm I]:sti—B@z-Z)ggmolbpemMﬁR’Tlsgydrpgervll'\’fei ?/re[ ﬁggg g?
treat t 10 m t t esi
overwel St e PENR B pEREE alppolny PheB R EAE R R il RYERsPE . skin
i sor der s, GHaggaoliod Ré“ﬁ?’.‘m”ﬁ“é?w”"gﬁ“li?‘i R o e o
a
Faure nyBRIT Bl KRy BRIy B RS OB B B S i G e b 55
a mammal Wano:R”o@ncp(mm andri cvngloand Mdetetn Rais €I rRfTseH; eRtisesapeut i cal |y

g; f gg;t |dve am?éjpnetnty? G ﬁ)(/)d‘rgg unﬂglosfhy'é(r)c{grélrjmla%d R0 ancl(a%ﬁr t hereof, a prodrug

20 In addition, the present invention provides methods of treating a condition
selected from the group consisting of obesity, overweight condition, hyperlipidemia,
glaucoma, cardiac arrhythmias, skin disorders, thyroid disease, hypothyroidism,
thyroid cancer, diabetes, atherosclerosis, hypertension, coronary heart disease,
congestive heart failure, hypercholesteremia, depression, osteoporosis and hair loss,

25  in a mammal which comprises administering to said mammal a therapeutically
effective amount of a compound of Formula I, an isomer thereof, a prodrug of said
compound or isomer, or a pharmaceutically acceptable salt of said compound, isomer
or prodrug. More particularly, the present invention provides such methods wherein
the condition is obesity. More particularly, the present invention provides such

30  methods wherein the condition is diabetes.

In addition, the present invention provides methods of inducing weight loss in
a mammal which comprises administering to said mammal a therapeutically effective
amount of a compound of Formula |, an isomer thereof, a prodrug of said compound



conpound or isoner, or a pharmaceutically acceptable salt of said conpound,
| sonmer or prodrug. More particularly, the present invention provides such
nmet hods wh@pe72s92t he condition is obesity. Mre particul apCyIBailwe31pr esent

i nvention provides such 30 nethods mhengép the condition is diabetes. In
addition, the present invention provideS”nethods of inducing weight loss in
a manmal whi ch conprises adm nistering to said mammal a therapeutically
effective anount of a conpound of Formula I, an isoner thereof, a prodrug

of said co [ 72692, PCT/ 0317 . -25 l.soner, or a

phar maceut ?@%ﬁ'ﬁgr?g%g% 'Ztr%?C%%E%Waé%%%?edg%toor{ﬁgﬁncgﬁ{rﬁog%%é‘?o%err orprodrug. The
present inpedragon al so provi des net hods of increasing energy expenditure
in a mammal whi j.ses..adm ni sterin 0, Sal. - a therapeutically
5 effective annﬁﬁ?%g?r&é{ @g t@ﬁ%ogfov%tsr{ﬂ?téoqs’ gféﬁcrlé%&r@éne{w&?)ggf@%ée prodrug
of said conpoantna whichawerprises admipistaring desdid eanhrgalactbeppaliticalysal t of sai d
conpound, isoner _or pr.odrug. | ditio t he present invention. provides
et hodes of St PREare G arhoshd oEEvmuhip s HETE e prREER iy or
obesity, ovenmpeirghdr isoomest| o opharimgpantically abeeptable sal ofi$aidicanpoundaisdinac

arrhyt hm as séi n disorders, thyroid disease, hypothyroidism thyroid
cancer, di %%rto 9 at heroscl erosi s, hypertensi on, coronary heart disease,
congesti ve hear in ddditian; the prygeet hhehteatpes\iddsanettiegy eftsiating a @esihdHgyor osi s and

hair | oss, i Sing: adm ni.steri_ng t. tient ' . at risk of

havi ng s cSHEREY BB srtBrorvistre r2BeHS: rdboRinniBtn Reaiodhuk £y °

gyervﬁﬂ@ht g?ﬁﬁ@lﬁ@,h@?ia@&ﬂﬁ@ﬁﬂlmiﬁéﬁ?ﬂi dsqrgéraumgr{asﬁt dis@gém;@@tr@rcﬁdl%ﬁhgi ?s,‘ ski n
ordaers, I Ol | ase, 0 rolradls . I Ol cancer ,,. | abet es,

alt ﬁer oscl eﬁy@%?a’?ﬂ?bﬁﬁaﬁ’@?%ﬁ’ 8&‘%’9038'?\6??% 8y9?g]t§P?'° i%’éo({?@'?h FSH5Pve heart

failure, hypsjeshvd IBsirefaiure shypeepoesietadiia, dEpreBRAl OsteGpordsk Aed hait 16§, a

t her apeuti cal Ily. effective anount of 20 1) a conmpound of Fornula I, an
i somer t heP®BP™SP prodrug of said compound or isoner, or a

phar maceut i cal | ydmirtaerirgabe aibit Haling@r @t Gk ATOEGEg aidé)ﬁ@iﬁdir; Sdlectid PeUY, as
or treating a

cond £ 15n 41 Betreorslin BheSul G paRdig: BrPoslrt, 9gterae, gh

condi ti on, chviperarihpiheis, Skin GisatiepsTathyoR dlsatse, RpotiyFdidisrAthadid ke,

di sorders, dllaBXtreg,i a hgriogc gr%gi’s, rt%@ﬁér@.gno icgrio%gnry hteg rd?sjegsé%gﬁgeés’tive‘heart
failure, hypercholesteremia, depression, osteoporosis and hair loss, a therapeutically
effective amount of )

20 1) a compound of Formula |, an isomer thereof, a prodrug of said compound
or isomer, or a pharmaceutically acceptable salt of said compound, isomer or
prodrug, as defined in claim 1; and

2) an additional compound useful for treating a condition selected from the
group consisting of obesity, overweight condition, hyperlipidemia, glaucoma, cardiac

25 arrhythmias, skin disorders, thyroid disease, hypothyroidism, thyroid cancer,
diabetes, atherosclerosis, hypertension, coronary heart disease, congestive heart
failure, hypercholesteremia, depression, osteoporosis and hair loss. More particularly,
the present invention provides such methods wherein the condition is obesity. More
particularly, the present invention provides such methods wherein the additional

30 compound is a lipase inhibitor. Most particularly, the present invention provides such
methods wherein the lipase inhibitor is selected from the group consisting of lipstatin,
tetrahydrolipstatin (orlistat), FL-386, WAY-121898, Bay-N-31786, valilactone,
esterastin, ebelactone A, ebelactone B and RHC 80267, stereoisomers thereof, and

pharmaceutically acceptable salts of said compounds and sterecisomers. Also,



di abet es, atherosclerosis, hypertension, coronary heart disease, congestive
heart failure, hyperchol esterem a, depression, osteoporosis and hair |oss.
Mor e partwa@uol/axby, the present invention provides such neChogig/oesigrei n t he
condition is obesity. Mre partlcularlg the present invention provides
such nmet hods wherein the additional %npound is a lipase inhibitor. Mst
particularly, the present invention provides such nethods wherein the

| i pase inhibitor is selected fromthe group consisting of lipstatin,
tetrahydroll sta FL- 386 Y- 1 176

Val | | at ondhd bkt e SERe nveRiRR oA UsB rastbods SR Ripe gy

st er eoi Zorreompblhmf ieah ,an&l‘&tlca@éltﬂﬁmmﬁﬂbamlalﬂéﬂy &m@%@hirﬁeﬁt&intpﬁo@dessal d
conpounds an r oner Al so 1 7 CT/1B01/ 00317 . -26 nore
ar 4 cul ar FHoh PREORF WBTN i BTSSR0 b S A A HOUR URBHES 7 ¢ he

addi ti onal ph@mamnmdslbwam@mme@mme aigﬁf@hﬂurbﬂhﬁrfe dhdrdromotriptihe., the present
i nventi on provigqe uch net ods anrel n the %{‘}15 ctic agent is selected
fromthe group EHAWUWE ar?ﬁe%tf he PreseEInKTTIEN PIVISles PRATARECURREhS | ur ami ne,

dexf enf | ur apinpesitomd cdPBIAYG afiohipeundof FormaRt INg isBFRE tHeredf mepraalegeiﬂt

i nvention provides I5)(;1ar Jaceut i ca}a corrpos tions sl ng ound of
Fornul a |, S8 GPEBRYMC PHEPESH O 3P ?rﬁlﬂcﬁk}'cé Y aceepig @S%B&ﬁﬂ 6Pm , or a
phar maceut llﬁﬁidrbrﬂw&@ abl e salt of said conpound, isoner or prodrug In
anot her aspect

resent jnvention %Bow des kits_ for treat(w&
condition 10 sé’?%’&‘i & 35P8rh hePreReatiBvetiRe PEvides K8 fasibeating 2 condBionei ght
condi t Hen, sBBIRE o HEMrdup caisBEfPORbbeSIE, BVdtweRht EBHdNBHh ASypefilsidBmfl, sor der's,
thyroi d di sease, H%%ﬁmh yroidism ~thyroid cancer, diabetes,

at her osc| eGBSFaMa (ARG @%@ﬁ'@ﬁ‘asc%ﬁ“bﬁ’ié‘?@erﬁegwo'ﬂ disgase hyPRtRgEsM ve heart

failure, hypesigBahces Rl atf@RIECRASISO RypePRhSIOR WoRSHaPy RdkH Midddse] 0SS,  the
kit conprising: 15 a) a first pharmaceutical conposition conprising

conmpound ofcorgsstiyr begrt failyg, hx@er@P'eﬁW@r@afdepae%r%upﬁgowossﬁ '&%ﬂﬁ%nd or
i soner, or i Rhenprepgt i cal |y acceptable salt of said conpound, isoner or
prodru as defined in claim1; b) a second pharmaceuti cal corrp05| tion

conpr i 85 ng an addPtirsiRiarRBrRIEH $omMpeRiian canerrisingenearrpuRd ebReMUldh sel ect ed

from the grAWNEHwErssH Qgrdéifrug)&%%id obmp%gn@»sersa%gf& agﬁaﬂhédegfbally
hyper | i pi dem a, gl aucoma, cardi ac arrhythm as, skin disorders t hyr oi d

di sease, hypeABAY ofipaid gapRaURd d%ﬁfﬁ%’ror PERdEU e slefingchiaciaiBlTer osi s,
hypertension, cegj 9@é&dhd\&e%aééu‘ﬁea%smpegf&%pfe.@waddftehél%mpgund

hyper chol esterem a, depression, osteoporosis and hair |oss
useful for treating a condition selected from the group consisting of obesity,

20 - overweight condition, hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders,
thyroid disease, hypothyroidism, thyroid cancer, diabetes, atherosclerosis, :
hypertension, coronary heart disease, congestive heart failure, hypercholesteremia,
depression, osteoporosis and hair loss; and

c) a container.

25 In another aspect, the present invention provides pharmaceutical
compositions comprising a compound of Formula 1, an isomer thereof, a prodrug of
said compound or isomer, or a pharmaceutically acceptable salt of said compound,
isomer or prodrug, as defined in claim 1; and an additional compound useful to treat a
condition selected from the group consisting of obesity, overweight condition,

30 hyperlipidemia, glaucoma, cardiac arrhythmias, skin disorders, thyroid disease,
hypothyroidism, thyroid cancer, diabetes, atherosclerosis, hypertension, coronary
heart disease, congestive heart failure, hypercholesteremia, depression, osteoporosis
and hair loss. More particularly, the present invention provides such compositions
wherein the condition is obesity. More particularly, the present invention provides



c) a container. 25 In another aspect, the present invention provides

phar maceuti cal conpositions conprising a conpound of Formula |, an isoner
t her eof , O pr/o@pilg of said conpound or isoner, or a pharpeT&RtiocH7| y
acceptabl e salt of said conpound, iso or prodrug, as defined in claim

1; and an additional conpound useful t&“treat a condition selected from
the group consisting of obesity, overweight condition, 30 hyperlipidem a,
gl aucoma, cardi ac ar rhythm as, skin di sorders t hyroi d di sease,

hypot hyr oi di r0| d canc bet es eroscl er.osi.s, ertensi on,

coronary ﬁté‘iﬁ '8@%""8 3@%?3&’) O 3‘?”?"9“3 7 aﬁwrﬁgfwf%%g eren a,

depr essi on pamsmlﬁqpﬂfme&nt mvdnttm Urowldﬁxc%bmpoaﬁmns@mewh Yhe liphse Er esent

i nvention vi des such_conpositions er obesity.
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the present invention provides uc ositions wherejn the additional

conpound | WheieIn RGPRELICAYRIL IFSe qur%‘é i ERHRFNpisting gt Fﬁ}eé?é'ﬁtnel nvention

provi des S§|§btré?rﬁ'ﬁ§0f§hﬂdré’rlﬁﬁ1e &é)@érﬂlufhnﬁnh@aﬁ@@rroﬁiﬂchﬁtlr@gent is selected from
the group consisting o E henternj ne, 10 sibutram ne, fenfluram ne,

dexf enf | ur ani neAh%?cP“B‘f‘ Pimpsthons. of Keatingiiakates theimetheds RIBRISHY the eat i ng

di abetes, tfags BRAAIRIABIFAGRS bSticnts HAVdg oF ek cﬂ%a@:ﬁﬁ‘d@b@fe@ﬂh@ﬂzpé@hcﬁﬂy rents
havi ng or at rjisk of havlng diabetes, therapeutl cally effective anounts of

conpounds gffeqtiye AmoLNts of FaPRRHNGS Oh Epapa | OB sres %'ﬁ‘i"élgs efedsbunds or

i Somers, OkoM rra%%bhe?é loy pR&fREARER, SRbbEbRIsaRAbICAPERMOAEs, 15 | soners
or prodr ugs. a preferred enbodi ment of the nethod of treating diabetes,

the di Bbet @gnrp@ OrRfPdUgS.di abet es. I n another preferred enbodi ment of the

met hod: of treat ifgpirehRRf &fbodiiént o tiRMAENRSd betrebting dldbefdssaﬁhefd%eteg% Al'so
provi ded are net hods of treating atherosclerosis, the nethods conpri sing

adni ni st er THee tdiabRies-ent s having-or at risk of having at heroscl erosis,
In another preferred embodiment of the method of treating diabetes, the

diabetes is Type Il diabetes.

20 Also provided are methods of treating atherosclerosis, the methods
comprising administering to patients having-or at risk of having atherosclerosis,
therapeutically effective amounts of compounds of Formula |, isomers thereof,
prodrugs of said compounds or isomers, or pharmaceutically acceptable salts of said
compounds, isomers or prodrugs.

25 Also provided are methods of treating hypertension, the methods comprising
administering to patients having or at risk of having hypertension, therapeutically
effective amounts of compounds of Formula |, isomers thereof, prodrugs of said
compounds or isomers, or pharmaceutically acceptable salts of said compounds,
isomers or prodrugs.

30 Also provided are methods of treating coronary heart disease, the methods
comprising administering to patients having or at risk of having coronary heart
disease, therapeutically effective amounts of compounds of Formula I, isomers
thereof, prodrugs of said compounds or isomers, or pharmaceutically acceptable salts
of said compounds, isomers or prodrugs.



therapeutically effective amounts of conpounds of Fornmula I, isomers

t hereof, prodrugs of said conpounds or isoners, or pharnmaceutically

accept abivo sab692 of said conpounds, isomers or prodrugs. PCEIBNI®31Er ovi ded
are nethods of treating hypertension, t met hods conprising admnistering
to patients having or at risk of having“fypertension, therapeutically

ef fecti ve anounts of conpounds of Fornmula I, isonmers thereof, prodrugs of
said conpounds or isonmers, or pharmaceutically acceptable salts of said

conmpounds, i songr I r 3 0 i treating
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ef fective f F | a, | .- S her.e prodrugs of
sai d conpogr{ngg'ésg%ﬁcaﬁl&gﬁgé@,g%ﬁ%%ﬂ a%fﬁéﬁgg?'%gﬁflﬁﬁﬁﬁ@%éﬁo ‘?rgt%eg%qfs of said
conpounds, presiougsral seid qompdundssor iddhérd/ of DHARNRETTICEBY 2EEREBbIe saltd ®f sdido

provi de€ ar.g net h d% r%fr t rrezratd' n% hyper chol esterol em a, the nethods

conpri st ng GRS 8P ﬁgsqgopzﬁ’ ents having or at risk of having

hyper chol est er olAtswi @ovidédhare apethddsoa thegtiref fiypetlipidentarthentnethotls camnprdgingds of -
Formula |, _isomers ther

] f d i qund i ,
phar maceut PGP ecE e nalidd 48 & nA Mgy ERTRARGE ReliSy,
prodrugs. Aﬁ@gtivpbmn{udﬁd:f&u@mtd?@ﬁg@:ﬁulé I,Mmgtmym,rﬂrﬁ@hlgegi@idthe met hods
conprising admnjstering to patients havin at_rjsk of havin
hypor |t ERTROUER 2 ot cap R megRu el YissHnb brrals ot 2 FuBRIS o For mul a
|, isomn@rsisohereofprogmugslr ugs of said conpounds or isoners, or
pharmaceutically

(0]
acceptaple salt f said, co unds, ., 10 i.sopers or
prodrugs. Al so &158\}?%@519‘};‘?"8 "?F'g'ﬂ(?%dg tr&?f?qgr@}é@%se}aﬁ%ta?&’%ﬁ’ ase, the
mﬁt hoqz dpQﬁmpiiﬁhwa?]mﬁiﬁ@ingt@biatlmtétﬁvﬂ@td:r%mﬁ& dranaving ﬂ}iyroiatdig‘eia@é offhgvi ngI
t yr Ol | sease, .. therapeuti ca e ectl ve unts .o CO ou S O or mul a
Y S omer s Henaeutiraly SlrRBE riotpts o prpauiasis RRE e i <smats Jorei
phar maceut peairlgs deaidpoaipoenddrtisonidrs Saipthafiac20tidally BESsptalid st ©f 8did

prodrugs. Al so provided are t hods of treating hypothyroidism the nethods
conpri g?ngcarﬁﬂ?‘l‘ﬂdsst'é?ri“ﬁ@c{rﬁr‘gﬁ?gsents having or at risk of having

hypot hyr oi di sm Aldoleowagedre eadthatsalt reating/eypatiytoidism othe eeetsgnds of For nul a
phar maceut PEEPTg e aEBlsnE I anlegfeving o ek of aving HypGthyroiaam,
therapeutically effective amounts of compounds of Formula |, isomers thereof,
prodrugs of said compounds or isomers, or pharmaceutically acceptable salts of said
20 compounds, isomers or prodrugs.

Also provided are methods of treating depression, the methods comprising
administering to patients having or at risk of having depression, therapeutically
effective amounts of compounds of Formula |, isomers thereof, prodrugs of said
compounds or isomers, or pharmaceutically acceptable salts of said compounds,

25  isomers or prodrugs. )

Also provided are methods of treating obesity, the methods cbmprising
administering to obese patients or patients at risk of becoming obese, therapeutically
effective amounts of compounds of Formula |, isomers thereof, prodrugs of said
compounds or isomers, or pharmaceutically acceptable salts of said compounds,

30 isomers or prodrugs.

Also provided are methods of treating osteoporosis, the methods comprising

administering to patients having or at risk of having osteoporosis, therapeutically

effective amounts of compounds of Formula |, isomers thereof, prodrugs of said



20 conpounds, isoners or prodrugs. Al so provided are nethods of treating
depression, the nethods conprising admnistering to patients having or at
ri sk of Me@bngeaepression, therapeutically effective anoharsBwfoozignpounds
of Formula I, isoners thereof prodrugs_of said conpounds or isoners, or
phar maceut i cal Iy acceptable sal ts of saf conpounds, 25 isomers or
prodrugs. Al so provided are nethods of treating obesity, the nethods
conprising admnistering to obese pati ents or pati ents at risk of becom ng

obese, thera eut| al |, effective a ts of tag)?n%)ait gf For mél al,
i soners t h&PEBPUNASY S, ¥ Pagimpcey pald cgyppounds,
phar maceut nsz)aidrsyonamcmgabl e salts of sai d corrpounds 30 isoners or

rodrugs. Al so vi de ds of tr ost |s t he net hods
ot g adneR e R ot i b farder HmeBpts sy o

ost eopor OSIaGmlrﬁsfn@ir@l@lpbtl@ﬁé ha{vmgabrfacﬂskvserwﬁgmn Diddaneeiierdpéstiedly For mul a |,

i soners the% Q[ ro %éﬁs of sa X_@ é 72692 PCT/ 1B01/ Q0317 -29 corrpounds
or i soners EMgr 'Vﬁﬁgf"Hﬁ CPTRPY Sa&f opuB . dsLge neseolPEUZS RheRithds

i soners or cempdmmm)r isnFeds, O PHAEREealicyBERPEDIOdalts bESid a@nbdmﬂdgl d cancer,
t he net hods congrl Si nr%g%adm nistering to patients having or at risk of

havi ng t hySGM§" AeFETUIBher apeutical |y 5 effective anmounts of conpounds of

Formula |, isonpisy jrb@8&Phre rﬁétﬁ@ﬁware@fmgsglbdcorﬁ@mmeﬂ@dgbomﬁﬁy‘w s, or.
phar maceutl cally acceptable salts of said npounds, i soners or prodrugs.

Al so provi Gein %T'W%Pr?éﬁ%”t%f‘a‘f"?%a&?tﬁﬁkﬁf a%rawauqu Hherarsysica npr i si ng

adm ni $¢ er ieffective aRRuhB&bf oMyl &'Fofthulb u Skorférs H@fédfgpr%@% oaid :
therapeutically 10 effective anpbunts_ of conmpounds of Formula I, |sorrers

thereof , pFRUPYYEISAY isomess, o BhpMARYtGHY P%Qﬁﬁiﬂb:‘,e salfp of$aid RRBRRHNdSal | y

accept abI € isoler$odbrogragd. conpounds, isonmers or prodrugs. Al so provided are
nmet hods of treating cardiac arrhythm as, the nethods. conprising

admi ni stering t &lSoRrPYsRAankAStRedsHf tipting sardige aﬁaﬁh?‘u‘@sc@ﬁd\"%{@% rhyt hmi as,

15 ther apegbmpadihy a%fn%’férlnﬁ% PARIAN Bavily SrATRSKBdSav BRIIFAPhmibs,0Mer S

t hereof , prodrugs of said Conmpounds or |sorrers or pharnaceut’i cal 'y

accept &D| e"Le&?ﬁeé't'ﬁq"yﬂP@'VGWM§°“1P§BWﬁ@c R @fmblﬁdd$‘?§@%rs thereef, provi ded are
met hods of pidopis dT@akitoRpRlihdLorsthérs| &H ghafRacduliGalyataisble salts of said

compounds, isomers or prodrugs.
Also provided are methods of treating congestive heart failure, the methods
comprising administering to patients having or at risk of having congestive heart
20 failure, therapeutically effective amounts of compounds of Formula |, isomers thereof,
prodrugs of said compounds or isomers, or pharmaceutically acceptable salts of said
compounds, isomers or prodrugs.
Also providéd are methods of treating hair loss, the methods comprising
administering to patients having or at risk of having hair loss, therapeutically effective
25  amounts of compounds of Formula 1, isomers thereof, prodrugs of said compounds or
isomers, or pharmaceutically acceptable salts of said compounds, isomers or
prodrugs.
In addition, the present invention provides processes for preparing
compounds of Formula |



conprising admnistering to patients having or at risk of having congestive
heart 20 failure, therapeutically effective anounts of conpounds of Formula
|, isonemveovhexenf, prodrugs of said conmpounds or i sonerBCT/@B01/00317
pharmaceutically acceptable salts of sagg conpounds, isoners or prodrugs.
Al so provided are nmethods of treating h | oss, the nmethods conprising
adm nistering to patients having or at risk of having hair |oss,
therapeutically effective 25 amounts of conpounds of Fornmula |, isoners

t hereof, prodrugs of said conpounds or isqgners, or pharmaceutically
acceptable salts of saigh conpoupds, i sonBrs or prodrugs. In addition, the
present invention provides pretesses for repari ng cogfounds of Formula |

T\ RB RS WNR/C(OCR1I0 RO R4 R3
19 somer, or a

ound 3 r or prodrug,

wherein Wis (a) -0-, : - SCe2- (R? -CH2-, (f) -CF2-,

(g) -CHF-, CH2 5 (h) - 4O -, 'kB) CH(C]—I) (i) “NRa or (k) Ris (a)

hydr ogen, (b) -(Cl- CG) al kyl su stltut ed \mth zero or one sgbstituent

selected fromthe . group consistin cl oal kyl, (2)
het er ocycl oal kyR" ?@re?fhéﬁfﬂ ‘Efsiai'dt Uwiiph SQ&PB OpR one substituent

sel ected frpﬁﬁﬂnﬁdwum:rawacdé@w&éalmsanafco(nl bunc( %bn@babrl@w (1) hal ogen,
(rii) -CF3 2 () g%) R’ 10 (e) hal ogen;
o o TR VBRI b @ B S SR SO0 el S5 b 0]
(Cl C5)a| kyl, (d) -CF3, (e) -OCF3, (f)CH Cl-C3)al kyl, or (g) -CN, R4 is
(a) hydrogen, (b) -(Cl-C12) al kyl substlt(;t ed with zero to three

substituents i ndependent |y selected fr Goup V, (c) -(C2-C12 )al kenyl,
( g% O (Rc(:jz ¥ 2)) %Q%))(}éRQH ?'E 1?9'%@%?85“% er oa?jl . C](?bC?, (Cg%)) c??lcoal( Iki/l
(n) heter ocycl o k/{a) hidrbgerS(1S)-ANRRYalky! Blibstieli&d WRQeroQ)ﬂbne substituent
selected from the group consisting of (1) -(Cs-Cs)cycloalkyl, (2) heterocycloalkyl and
(3) phenyl substituted with zero or one substituent selected from the group consisting
of (i) -(C4-Cs)alkyl, (ii) halogen, (iii) -CF5 and (iv) —‘OCF3; (c) -C(O)R", (d) ~S(O),R" or
10  (e) halogen;
R', R?, R® and R® are each independently (a) hydrogen, (b) halogen, (c) —(Cs-
Cg)alkyl, (d) -CF;, (e) -OCFs3, (f) ~O(C4-Cs)alkyl, or (g) -CN;
‘ R*is (a) hydrogen, (b) <(C+-Cy.)alkyl substituted with zero to three substituents
independently selected from Group V, (¢) —=(C2-C )alkenyl, (d) —(C,-C;z)alkynyl, (e)
15 halogen, (f) -CN, (g) —OR®, (h) —SR", (i) —S(O)R", (j) —=S(O):R’, (k) aryl, () heteroaryl,
(m) —(Cs-Cro)cycloalkyl, (n) heterocycloalkyl, (0) -S(O).NRR?, (p) —C(OINR°RY, (q) —
C(O)OR®, (r) -NR?C(O)R?, (s) -NR’C(O)NR°RY, (t) -NR*S(0),R", (u) -NR*R" or (v) —
C(O)R5
or R® and R* are taken together along with the carbon atoms to which they are
20  attached to form a carbocyclic ring of formula -(CH,)- or a heterocyclic ring of formula
—~(CH,)-Q-(CHy)- wherein Q is -O-, -S- or -NR°®-; iis 3,4, 50r6; kis 0, 1, 2, 3, 4 or 5;
andlis 0, 1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring
are each substituted with zero to four substituents independently selected from (a) —
~ (Ci-Cyalkyl, (b) ~OR®, (c) oxo, (d) -CN, (e) pheny! or (f) -NR°RY;
25 R%is (a) -OH, (b) —O(C+-Cs)alkyl, (c) —OC(O)R', (d) F, or (e) ~C(O)OR;



Q

OOR (r) -NRaC(ORd, (s) -NRaC(O NRcRd, (t) -NR aS(O 2Rd, (u) -NR aRd or
) - C(ORc; or R3 and R4 are taken together along with the carbon atons
whi chwaey7me 20 attached to form a carbocyclic ringpof/IBwniba

CH2); or a heterocyclic ring of formula -(CH2)k-Q (CH2)1- wherein Qis
-0-, -S- or -NRe-; i is 3, 4, 5o0r 6; kK31s 0, 1, 2, 3, 40or 5 and | is O,
1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring
are each substituted with zero to four substituents i ndependently sel ect ed
from(a) - (Cl-C4)a b) -ORb, (c) oxo, (d) -CN, ( phenyl or (f)
Ry 25 R5 1 o Eapd Bt ren eatibcaiy v eleaioonaitiey I wigher sy (o)
-C(O ORC, %@%1@&9& Mérb@ﬁﬂaé Qﬂ@ %@Iecte@ frof thB@r@BonR@stﬂng)f tgkerciraget her

along with carhaon at re attached to forma

het er ocycl My NT&%@I’"&CP&FQRO% r% ‘&%l% EEhsNNH-RNdCRERR=ER=NIH- |,

- N=CRa- NH, CR—% rogeaRS=CRa- S-, - CRS=N-NH and - CRaCRaCRaN— R7 is
hydrogen; 5 R$ a are each independently (a) hydro

_(C1- 08%al kyl | &)anaﬁzﬁre gach indppenderily éa): hysfagen s(by z{C+- C? @ﬂsytiq)aarwwr C(O) OH,
(b) -(C0- C@)a{ai@glgnC(O)ORf or (c) -(Q0-C1) al kyI C(O)NRcRd Ra for each
occurrence is mqidepen ent dro en_or 1- 6) al ké

substituted wit R Zial® 6170'%1&@@'@@ @) }/dpwéPh)@W' & )Qé’t Aoty R§1)ﬁH5V" each
occur rence g@)Nrrependent |y (a) hydrogen, (b) -(Cl-C12)al kyl substitut ed
with zero to Zhr ge substituents independently selected from G oup (c)
aryl, (d) heter &fqneacb@ycur(eose @10‘}61?9615%"5/#@]hyd(qg)?nﬁ’é@r-l(@y@d)@bylkyl (g)
C( O NiRd _ ,.,ﬁéﬂggq,occurrence are each
|ndepeﬁentsggs’&ﬁdWi;[/l(%%g\e%()ﬁé E'%@%%Cﬁglkg? Substituted with zero to
three substitue @ﬁ%@ﬁé%@ﬁ‘?ﬂ?'@@%&@%YK@MFQQGBU@) \C,-Cya9tkyl

- (C2- C12) alskpdtimlied \ﬁ/ﬁﬂ ze&%fh%@%@sﬁ%@bﬁls wncfe?én@énﬂ!/ seléct,tEd ﬁ@h%r%ﬂﬁv (Ct)( - (C3-

C10) cycl oal kyl or rocycl oa ovid he nvi ety
-SRc, - S(OR (é)rhetgpelym(@( mby@@méﬂ (f)zletetrwﬁlowm(ggéﬁ{O)HR OBl Rd are
taken toget@@j)Ral ong with the atom(s) to which they are attached to forma
3-10 nmenbered heteroc clic ring which may optionally contain a second

het er od? oup sel & eed R faymacioccurnepree argreacksindegentiant (a indropen. Hex€Eocycl i ¢

Ciz)alkyl substituted with zero to three substituents independently selected from
Group VI, (c) -(Co-C4z)alkenyl, (d) -(C>-Cqz)alkynyl, (e) aryl, (f) heteroaryl (9) —(Cs-
Cio)cycloalkyl or (h) heterocycloalkyl;
provided that when R* is the moiety —~SR®, —S(O)R° or —S(O),R’, R® is other
20 ‘ than hydrogen;

1 ~ ~~

v
0
(
0-

or R® and R are taken together along with the atom(s) to which they are
attached to form a 3-10 membered heterocyclic ring which may optionally contain a
second heterogroup selected from -O-, -NR®- or —S-; and wherein the heterocyclic
ring is substituted with zero to four substituents independently selected from (a) —(C-

25  Cjalkyl, (b) —OR®, (c) oxo, (d) -CN, () phenyl or (f) -NR°R,

R®for each occurrence is (a) hydrogen, (b) —CN, (c) -(C4-Cyo)alkyl substituted
with zero to three substitutents independently selected from Group V, (d) -(C»-
Cio)alkenyl, (e) -(C,-Cyo)alkoxy, (f) -(Cs-Cio)cycloalkyl, (g) aryl, (h) heteroaryl, (i) -
C(O)R', (i) -C(O)OR', (k) -C(O)NR®R'or (1) -S(O),R";

30 R for each occurrence is independently (a) -(C4-C1o)alkyl substituted with zero
to three substituents independently selected from the Group VI, (b) -(C»-C1o)alkenyl,
(c) «(C-Cyp)alkynyl, (d) -(Cs-Cyo)cycloalkyl, (e) aryl, (f) heteroaryl or (g)
heterocycloalkyl;



ring is substituted with zero to four substituents independently sel ected
from(a) -(CL 25 C4)alkyl, (b) -ORb, (c) oxo, (d) -CN, (e) phenyl or (f)

- NRaR9; Reoburzeench occurrence is (a) hydrogen, (b) -CN, PCcyIBoG31C10) al kyl
substituted wth zero to three substitutents independently selected from
Group V, (d) -(C2- C10)al kenyl, (e) -(E3-C10)al koxy, (f)

- (C3-Cl0)cycl oal kyl, (g) aryl, (h) heteroaryl, (i) - (ORf, 0) -C(O OV
(k) -C(O NRaRf or (I) -S(O 2Rf; 30 Rf for each occurrence i s independently

a) -(Cl-C10)al k substituted with zero t hree substituents
fnélep((andent ly sg%{ Kreagh P?%ef‘ﬁ%'s@‘éﬁﬁ’ﬁ”%”tly6@)“3/"(‘@29(@&))'@1@?%”?3/' ©))

- (C2- ClO)aCkzyoar)élker{yﬂ)(d)re(@(egl@%%gat DR’ gg)) _(%O)NJRaR(ff(%) JS%@ER iyl or (9)

het er ocycl )5 WO 01/ 031 for’ each occurrence is
|ndependen&?3/éﬁ(%iff ogen (b) -(Cl-C6)al kyl, (c) - (C2-C6)al kenyl, (d)
aryl, (e) C(O)W‘ns((é (Cﬁ?ﬁ@ﬁsub@ﬁhtedQﬁt@)z%one@ﬂbsﬂte’fér@)s@l@&teehom) -

(C3- C8)cyc|oa|k substitute Zero or one

subst i tenth %P%?%'SF'F (Ph-&a)g?ygeﬁik)édﬁkh%@‘pﬁgilqﬁky( and (3) phenyl

- (C3- 08) cy slistuied witd 20ro bEbRS SsERA devdctddf Fbrh He @B@@M&ns@\ﬂl&%f K’éﬁd W' th
zero or one substituent selected fromthecﬁr oup consi st n&hwm

C4) al kyl, Ewrlkvigi bglegen. (#) 1GFs abd ViarfeCia () phext substifedy |tut ed
with zero E@os‘tnfi‘ﬁnts%ﬁé‘f%h&éfﬁf?%%lebfé@ffgbﬁpﬂﬁ@trét)b &%e&ﬁge%réﬁmm biswr%&

consisting of (1 hal™o (c)
- (C3- C6) cyB?'@Q‘P’kﬁ) Fs aed <4a |Q§a1qe§qycloqlbylgéd)@ewo@/cpa ylhal ogen, (b)
- CF3, - OCF3 .. f Voxo (#—(C CN (h) aryl,
(1) heg ea oaryl G(S(S@VTS%E él@éen cl oOICkF(s’I ():) (%ﬁ; ter oc@roa? @ (I ) -SW (r’r)
-S(OW (nfe)a 590)&9& QN))(h)%yl l)zfmsRary 6) aRFleaikyl. d) hetropyaialist, G oup

f }l-F\Qﬁ | f
mat cfogﬁg/l hﬁ_gge@q)—@b)ﬁfnggémﬁ CO)O§§O) eterggy oa)€|1<ﬁ9x (?Wrgr (j())
- OCF3; 15 provi @wn‘#a% (a/)/lhéwg@ne(%)smtst@m (% axo, i) G- C<)eikom ) @rky(f)
substi tut eﬁet\é’r&at‘ytl z(gy &(}g B,)c %&géﬂ& HPRH bR Yy, quﬂ@ryg@té@ gsel ected from

Group V wherein ubstltuent I'S roup is
substituted on arowre@cthatmﬁmtm substitupetR® tlﬁe(ccﬁz)a&sylwhs@tu@mwn zero to

- (Cl- cu)aﬁ ub%ﬁt%nt%%cﬁa%@ﬁ%br@lg%Hl@&t@&frgmégoggw&}gﬁ%é brﬁwy' or

napht hyl trtuted wt roto stituents 1 ndependently
sel ect ed f pehptiuant in ke gthe oxplgroup(icsulsivigdgn a carpen ataoNothedihan 8Rf C1 (e)

R e R R
aryl or each occurrence is independently phenyl or naphthyl substituted with
20  zero to four substituents independently selected from (a) halogen, (b) —(C+-Ce)alkyl,
(c) -CN, (d) -SR, (e) -S(O)R', () -S(0).R', (g) —(Cs-Cs)cycloalkyl, (h) -S(0).NR°R, (i) -
NR®R?, (j) -C(O)NR°R, (k) -OR?, () -perfluoro-(C,-C,)alkyl, or (m) ~COORS;
provided that when the substituent(s) on aryl are —SR', -S(O)R’, -S(O),R,
-S(0).NR°R’, -NR°R?, -C(O)NR°R’, -OR®, or -COOR', the substituents R®, R  and R?
25 are other than aryl or heteroary;
heteroaryl for each occurrence is independently a 5-, 6-, 7-, 8-, 9- or 10-
membered monocyclic or bicyclic ring having from 1 to 3 heteroatoms selected from
O, N or S; wherein in the bicyclic ring, a monocyclic heteroaryl ring is fused to a
benzene ring or to another heteroaryl ring; and having zero to three substituents
30 independently selected from (a) halogen, (b) —(C+-Cy)alkyl, (c) -CF3, (d) -OR?, (e) -
NR°R?, or (f) -COR;
provided that when the substituent(s) on heteroaryl are -OR®, -NR°R® or
-CO,R', the substituents R®, R*and R? are other than aryl or heteroaryl;



provi ded that when the substituent(s) on aryl are -SW -S(OW -S(0 2Rf,
-S(O 2NRaRf, -NRaRg, -C(O NRaRf, -OR b, or-COORf, the substituents Rb, Rf
and R9 2B0ar/®ee1 her than aryl or heteroaryl het er oaryl POT/IRE®N317
occurrence is independently a 5-, 6- 8-, 9- or 10- nenbered nonocyclic
or bicyclic ring having from1 to 3 het@?"oatoms selected from 0O, N or S
wherein in the bicyclic ring, a nonocyclic heteroaryl ring is fused to a
benzene ring or to another heteroaryl ring; and having zero to three
substituents 30 |nde endentl sel ected from (a) hal ogen % (Cl C4) al kyl
(c) -CF3, (d) - eBOCy(?Q? kyl fRiFeagl ocerency is 'E’ﬁ%@ﬂderﬁW&/ffdéﬁ tHat+héh t he
substit Uenﬂﬁﬁﬂerﬁlﬁbr@@h@h@éyc}{& o8y cli& B dbalkyNih u"@;rfrorﬁ 11688 Blerodtéifs
substituents are other than ary het eroaryl ; WO 01/ 72692
PCT/ 1B01/ oé@ﬁtﬁed frg@ @eftl%r A daipe Zﬁ@rtoé%wu%tswwé@pwenwdependent ly a
4-, 5-, 6 seléctedﬁom (%) @1-C4§é?kyITRHPEIDR“ (é)‘bSlQC()leGr@ (@Tpﬂﬁn‘g{V&'(f)ONﬁwl oal kyl

ri ng having from1l heteroatons selected from S; and having
zero to®four suM’i‘tq‘tCl‘,?E]W@eﬁ ndependently selected from(a) -(C, -C4)alkyl,

(b) - CRb, (€) o rebtking SdombBlnchbaBithuSLA(f) -NRaRg: 15 which compri ses:

(a) reducing a conmpoun formula I- :zN02 RB R2 (I-A) 10 to
its corresponding aniline of formula I-B. R5R6FR| NH2 \ I M OjZ\ R3
R2 (1-B); (b) acylating said anjline t |ts correspondi ng ester of formula

I-C R6 RL R8 RO R5 \ RO Ny@O(CIt cak@ 4'Nb

(I-A)

10 to its corresponding aniline of formula I-B

R5 RG 0 R1
R \ﬁ/NHz
N
R® " ey

(b) acylating said aniline to its corresponding ester of formula |-C

RS /O/ WOO(Q -Calkyl

R
15 (-C);
and (c) hydrolyzing said ester to its corresponding acid of formula I-D

LT WCOOH

(I-D)

R5

R4



0-1 RV 1 0O\ 2 15 RBOR(I-C; and (c) hydrolyzing said ester to its
corresponding acid of fornula I-D R6 RLRF RO RS R~-zI NCOON \ 0 0-1 R4
O R3 R2 WoDy726@2 01/ 72692 PCT/ 1B01/ 00317 -34 and whi ch fpeT/em/oopri onal |y
conprises: (d) converting said acid to [ts corresponding acid chl oride of
formula l-E R R s 95 FRONRRCOE | 00-1 R4 O\ R RB(I-E) 5
and (e) reacting said acid chloride with an am ne of formula NHRCRd to give
the corresponding anide of fornula I-F RE Rl s 9 Re Rs RoONRRCONGd O
HO1 R R4 0 2 vided that if R4 contains a primry or

secondary ani neangt‘”’hfcgfg%lh?ré’g V%YB?’BBT%?B 10 during the reaction steps

above. More par (d)xaohasrtiyg sdithacipteiecdrrdspunditg adid phloNdedsfSopiueeEses f or

preparing conpounds of Fornula I, an isonmer thereof, a prodrug of said

conpound or isoner, or a pharmaceutically accept able salt of said

conpound, isonmer or prodrug; Rmherel 1Wis (a) "~ (b) -S-, (c) -SO, (d)
R

-S@2-, (e) -CH2-, (f) -GRR-. (g) 6H ?HWC(O)CI

R?
R3 (-FE)
5 and (e) reacting said acid chloride with an amine of formula NHR°R® to give
the corresponding amide of formula I-F

L\f Wcm .

(-F);

provided that if R* contains a primary or secondary amine, it is suitably protected

6
R5

R4

10  during the reaction steps above.

More particularly, the present invention provides processes for preparing
compounds of Formula |, an isomer thereof, a prodrug of said compound or isomer,
or a pharmaceutically acceptable salt of said compound, isomer or prodrug;
wherein W is (a) -O-, (b) -S-, (c) -SO-, (d) -SO_~, (e) -CH.~, (f) -CF~, (g) -CHF-,

CH,

15 (h) -C(O)-, (i) -CH(OH)-, (j) -NR® or (k) — N
R’ is (a) hydrogen, (b) -(C4-Ce)alkyl substituted with zero or one substituent
selected from the group consisting of (1) -(Cs-Cs)cycloalkyl, (2) heterocycloalkyl and
(3) pheny! substituted with zero or one substituent selected from the group consisting
of (i) -(C4-Cy)alkyl, (ii) halogen, (i) -CF5 and (iv) —OCFs3; (c) -C(O)R", (d) =S(O),R" or
20 (e) halogen;
R', R? R®and R® are each independently (a) hydrogen, (b) halogen, (c) —(Cs-
Cs)alkyl, (d) -CF3, (e) ~OCF;, (f) —O(C;-Cs)alkyl, or (g) -CN;



15 (h) -C(O-, (i) -CH(OH)-, (j) -NRa or (k) Ris (a) hydrogen, (b)

-(C, -C6)al kyl substituted with zero or one substituent selected fromthe
group comvedst/iaege of (1) -(C3-C6)cycloal kyl, (2) heterocycbPorisolooarnid (3)
phenyl substituted with zero or one substituent selected fromthe group
consisting of (i) -(C-C4)alkyl, (ii) % ogen, (iii) -CF3 and (iv) -OCF3;
(c) -C(ORh, (d) -S(0)2Rh or 20 (e) halogen; Rl, R2, R3 and R6 are each
i ndependently (a) hydrogen (b) hal ogen, (c) -(C - C8)alkyl, (d) -CF3, (e)
-OCF3, (f) - C _,C8)al é CN. WD 01/ 72692 PCT/ 1B01/ 00317 -35 R4
is (a) -(CL- c123?a|15k ) dt%e)?wtsy stifjted with zero tg thrae sublitHests indppgpdently

d d f i}
l? Cgpggz;egﬁék%cteéﬂbm%pvw—@:%% )Mker(;}?)(c)—((@?—%é’lk))rﬁl &gmﬁélogeﬁ )a) CN,

o oy YRR et etDelterdd wyﬂcs-@)o)%toawcqu%mmoa’(wkxk() Y 50 ore,
(1) - NRaC( @}gyb:?;(j 0). RRR ), bR R DINRIRAG NRRHO)ES) (o) MIRAE ip)P) - 5

C( O Rc; aken’ together along wth carbon atons to
whi ch t eyC& ER attached to forma carbocyclic ring of formula -(CH2); or a

g_et eir OIC}S/C|3' C4r i BgRgfanci Ifl14 Qi‘éltéken tﬁ&’@ﬁélkalé?id Wﬁwé_cam&%rﬁérﬁ? {8 \Mﬁch ﬁ%e& are> Of 0; N
5: and \Aheaaaéhe@l ﬁ@f%@}aa@fszypl@ rrrigmj f%rmuﬂet ﬁ@Hﬁebéa betytqovehcmn’g@f Mmaiae each

_su?s& . tCli; efif(dwgkto-?eﬂgbggser Q .§L@sts ?ﬂem@ s(ecé.eaeﬂefe@tw .goSf %‘@tﬁfgr@ngm (R g)

o\ (5 T hrind b O, 628 687 &1 a0yt whepein Indaropeaplic ng i tho helessydicropaRe. - or R

and R5¢@r e giA&RR i ey are
attache% tgF ormsgsﬂg&tggg’gﬂ%?@gow&Qué%&e&c]?geﬁa‘%}}%%e Ste%rc E&ggf-‘d(%&ggl sting of

- CRc=CRa- {Gi-Guplkyl, (ha:ﬁﬁ&rﬂp)oxod% erphenyoROANRRY;, - CRS=N-NH and

- CRa=CRa- CRa=N- d tl

hydr ogen, (b) FC%L%%IGH%?@??) 621 IQEF—CE@C%KR r@?ﬁgé@ %ﬂﬁg‘(a&/ (8
CECOI))NCR:%aI kyl(I [l?, ;:retel@monstaen@lzngm@r?@mrtmn ?\@38 togwtgcranpmag;- 20
L Co) a1 R RY (ERFR AAGEERIE ind 5ol BOFRERAAR ot Y gﬁf}? et hoxy;
Rb forl®ac Fbcbiﬁ‘ﬂ%ﬂ‘ﬂ'é -CR ?Gﬁfe@er@@ﬁ@ﬂ/s(aﬁmyﬂfmd—@ﬁ‘CR SCREY al kyl
substituted wt W?seﬁﬂirédént hree substituents independently selected from

Goup V, (c) .
R® and R® are each independently (a) hydrogen, (b) —(C+-C)alkyl, (c) aryl, or

(d) halogen;
R is (a) -(Co-Cy)alkyl-C(O)OH, (b) -(Co-C+)alk/yl-C(O)OR' or (c) -(Co-C1)alkyl-
20 C(O)NRR%;
R? for each occurrence is independently (a) hydrogen or (b) —(C4-Cg)alkyl
substituted with zero or one —(C;-Cs)cycloalkyl or methoxy;
R® for each occurrence is independently (a) hydrogen, (b) -(C1-Cio)alkyl
substituted with zero to three substituents independently selected from Group V, (c)
25  aryl, (d) heteroaryl, (e) -(Cs-C1o)cycloalkyl, (f) heterocycloalkyl, (g) -C(O)NR°RY, or (h)
-C(O)R;
R® and R for each occurrence are each independently (a) hydrogen, (b) ~(C4-
Ciz)alkyl substituted with zero to three substituents independently selected from
Group VI, (c) -(C2-Cyz)alkenyl, (d) -(C,-Ciz)alkynyl, (e) aryl, (f) heteroaryl, (g) —(Cs-
30  Cyp)cycloalkyl or (h) heterocycloalkyl;
or R%and R? are taken together along with the atom(s) to which they are
attached to form a 3-10 membered heterocyclic ring which may optionally contain a
second heterogroup selected from -O-, -NR°- or —S-; and wherein the heterocyclic



25 aryl, (d) heteroaryl, (e) -(C3-Cl0)cycloal kyl, (f) heterocycloal kyl, (Q)
-C(ONRRd, or (h) -C(OR'; Rc and Rd for each occurrence are each

i ndependavo by7269) hydrogen, (b) -(Cl- Cl2)al kyl substitutrdrABaieoznéro to
three substituents independently selected from Goup VI, (c)

-(C2-C12) al kenyl, (d) -(C2-cC12)al kynyl ,3¢e) aryl, (f) heteroaryl, (g9) -(C3
30 C10) cycl oal kyI or (h) heterocycl oal kyI or Rc and Rd are taken together
along with the atom(s) to which they are attached to forma 3-10 nenbered
het erocyclic ring which may optionally contain a second heteraogroup

sel ected f fiBgrS.t S“tumév"fh&ref Q g fourghgstipRiite Indepensieniy eleisLios @b61) 72602
PCT/ 1B01/ 0 tyt, (3E-ORNE) bfo @n%).@q t t q\@:qeq:ggto four substltuents

i ndependenﬁg)gla sel(bfe;ct ed ?:r)om h géfpﬁ gl tk?/ - CN,
(e) phenyl or (fY Q"IQRS'PQCCUIT@”F%\S @d@’ﬁ“’%@u@ EF?E‘@ ci)s C(P&%OM‘VH%B?W‘G‘@ b) - CN,

(c) - (Cl- Chahabionb tﬁé@%&bé’utﬂt&qs lﬁﬂbe/éhdéﬁﬂﬁsél@cté@fr&ﬂ Gebs i tytent s
i ndependenhé%sel ected fromG l)aI kenyl , fe)

-(C2-C19®) a kenvi.(g) -(¢ f@w@i‘@)(w |6aféqy)23yc'qajlyyl de)aryl, (i hetesaasrlodryl , (i) -
C(OR, (ikcoORP Q:\,’EO)dFK) k)-@@%Mr § )%Rf S(O 2Rf; Rf for each
occurrence i s’ indepen ent kyl substituted with zero to

three substituef ®r Pﬁ%ﬁ%ﬁh‘ﬁéﬁ?q is '%P@@Q%‘Hy {@)otfrtPre)atiylrupstivted wifh zero
- (C2- C10) alt&ﬁ?éé' subsﬁtﬁénts (rﬁ%{)gr@nﬂi/ gé/igc?ﬂed fréﬁ’))the @%ML&;Y@ZQ}?‘ Kkbnyi(€) aryl,

(f) heteroaryl erocyclo or ‘each’occur ence IS
i ndependent(CF)y(C(zagw)ﬁ&W)ddéh -(C¢ S)o)cyeleakﬂsgeww (f) heteroarylocf)Ce) al kenyl , (d)

aryl, (@) hg@@&ﬁg,oalg}) C(O)CRf (g9) -C(ONRaRf, (h) -S(O2Rf or (|) -
(C3- C8)cyc|oa| K is (a) -(Cl-Co)al kyl substituted with zero or one
substituent sel &fa®arhepsurEnce isdndansngdertiyria) ydraggnotb) tG:-Cealkyl, (c) -

~(C2- 09) cygéoalikbny ()ael "SRR Q8- KIGRIdgf DONIRRY| ) BRI githed i th

zero or one substituent sisting o (C1-
C4) al kyl, (®aGeemplagdets, (iii) -CF3 and (iv) -OCF3; (b) phenyl substltut ed

consisting of (1) S PRy EERRgRaIpERE o ST el AREBE B RS, (c)
- ( C3- CB) cy SrecarPuy Fonsisting pf ﬁétéﬁ&}ﬁ&d@%{ky{y@ ) heterogyaleatky/aind (3) abeﬂ%\l ogen, - (b)
(Tl e i ok B BB o oL 1
“S(ORf, ( el 6 belpoem)i SROPRRMRIOCE (5)Rary substisd Wi & rmmmo G oup
VI'is (a) BabLERMts ibipePUR Sblected ot fhe drllp adrSkt Pt KQEY. cgéﬁ%}l gyl (f)
halogen, (3) -CF3 and (4) —OCF3; (c) -(Cs-Cs)cycloalkyl or (d) heterocycloalkys;
20 Group V is (a) halogen, (b) —CF3, (c) —OCF3, (d) -OH, (e) —oxo, (f) —(C;-
Ce)alkoxy, (g) —CN, (h) aryl, (i) heteroaryl, (j) —(Cs-C1o)cycloalkyl, (k) heterocycloalkyl,
() —SR', (m) =S(O)R’, (n) —=S(0).R’, (0) —S(0).NR®R' (p) -NR*R%0r (q) —C(O)NR°R";
Group Vi is (a) halogen, (b) hydroxy, (c) oxo, (d) -(C4-Cs)alkoxy, (e) aryl, (f)
heteroaryl, (g) -(Cs-Cs)cycloalkyl, (h) heterocycloalkyl, (i) -CN, or (j) -OCF3;
25 provided that when the substituent R* is —(C4-C1,)alkyl substituted with zero to
three substituents independently selected from Group V wherein the Group V
substituent is oxo, the oxo group is substituted on a carbon atom other than the C,
carbon atom in —(C4-Cyz)alkyl;
aryl for each occurrence is independently phenyl or naphthyl substituted with
30  zero to four substituents independently selected from (a) halogen, (b) —(C4-Cg)alkyl,
(c) -CN, (d) SR/, (e) -S(O)R, (f) -S(0).R’, (g) —(Cs-Cs)cycloalkyl, (h) -S(O),NR°R’, (i) -
NRPR?, (j) -C(O)NRR', (k) -OR®, (1) -perfluoro-(C4-Cy)alkyl, or (m) ~COOR",
provided that when the substituent(s) on aryl are —SR', -S(O)R’, -S(0).R’,



heteroaryl, (g) -(C3-C8)cycloal kyl, (h) heterocycloal kyl, (i) -CN, or (j)
-OCF3; 25 provided that when the substituent R4 is -(Cl-Cl2)al kyl

substi t utved owiash2 zero to three substituents independent!| pCredmEoOdEd from
G oup V wherein the Goup V substituent is oxo, the oxo group is
substituted on a carbon atom other tham3fthe C1 carbon atomin

-(C1-C12) al kyl; aryl for each occurrence is independently phenyl or

napht hyl substituted with 30 zero to four substituents independently

| ected f Cl1- | kyl
"S(OR, (f?g@e@%r“'*?%? C@@Rcé> &}%QI’G)B@T@W G%LU@G'@FEN%RR afldi'? NRaRg,
(1) - & O Nadbthe thn algiBr hdtérbanyBer f | uor o- (C1 C4) al kyl or (rT) - COORf ;
provi ded that when the substituent(s) on aryl are -S(O K -S(O)2Rf

VO 01/ 72692 PCT EisHagngdareach %?Ufrwéj%'&mdentm%%ﬁ iy 680) Tk -
or - COORf,  tieeniSeiér$ Frioht@liG o eyl rim iRy fréth € 19 BlhRterddtams %él)é&te@ I'from

heteroaryl het eroaryl for each occurrence is independently a 5-, 6-, 7-,
8-, 9- or N erchindiesrin irvthe diryrlicdingr a Blopgeydic heterogn B isfuseddmal to 3
het er oat Omeﬁﬁnﬁcﬁn@%r ) é’r’iﬂthé:r rQeterB!a@Irnnéi aHWﬁé\ﬁrlg‘Eér@ td RReddup¥@libms ' N, a

nonocyclic _heteroaryl rin fused tO a benzene ring or to anot her

het er oar yl indepgndestiy S‘HQ“JP& foreaphaleger (@e-(@u@é@'kylu@ht@:s, (DB telent | v

sel ected f ngerRE r ﬁ&fad;@gg (b) -(C -C)alkyl, (c) -CF3, (d) -ORb, (e)--
NRaR9, or (f) - rovi ded that when the substituent hR on het eroaryl
are -ORb, - NRaRPI@fdedinatvimprhe subsituspie)anheteroaryise - QR,a R'R&porar e ot her

than anyl osolie! s aabathiondiet 8GR gl dikds i oG heRlibayt once [ s

i ndependently a 4-, ocyclic or
bi cyclic cycl oalhﬁselroqyplﬁglk}’iévf emghchewrepce@ igdenendentiytars 5- §el7ec& - dfr om 0,

NR S; ted f
(2 2l AP ROl e S e ARl T
whi ch conpﬁelgétgdtfn@m PelIBE Pov: ddisyingeerd torfeur substilesntpindepensianthhat i f R4

contai ns ageRE{cAHomh @) @g@ﬂéﬁﬂy(b?rq)ﬁe (g)'otxo @) %Nt(@P%Weané}tﬁcltlﬁ‘hgdur' ng the

reaction steps above. articularly, resen i on pfovides
such pﬂ%ces\x\@é&g‘ W@Bﬁﬂmreia@thftﬁi%m%ﬁﬁté@ﬂh mpvsr pr@ynded éhat §iR] cpatains al ocat ed at

brocosees Tharel o REnRBRL Tt Ity e i st B%e S ent 1
hydr ogen, -( C @Bﬁ)rapargﬁlpulammﬁg@rﬁsw an@\tloﬂ\M@deLtdWM%S@G wmehrem;ﬂ ésent
i nventi on RICNEAGR theSH F OO RERES 10M RSk theMBpbsition.
More particularly, the present invention provides such processes wherein R® is
20  hydrogen, and R'and R? are each independently hydrogen, —(C;-Cs)alkyl, halogen or
CN. '
More particularly, the present invention provides such processes wherein R® is
hydrogen, -(C;-C4)alkyl or halogen; R* is (a) —(C-Cyo)alkyl substituted with zero to
three substituents independently selected from F, hydroxy, oxo, aryl, heteroaryl, -(Cs-
25  Cg)cycloalkyl, or heterocycloalkyl, (b) -S(0).NR°R’, (c) —C(O)NRR?, (d) -S(O),R’, ()
—(Cs-Cg)cycloalkyl, (f) heterocycloalkyl, (g) —C(O)RS, (h) —OR?®, (i) —SR’, (j) —~S(O)R®,
(k) -NRPC(O)R’, (I) -NR®*C(O)NR°R’ or (m) -NR*S(O),R";
or R® and R* are taken together along with the carbon atoms to which they are
attached to form a carbocyclic ring of formula -(CH,)- or a heterocyclic ring of formula
30 —(CH.)-Q-(CH,)- wherein Qis -O-, -S- or-NR°®-; iis 3,4, 50r6; kis 0, 1, 2, 3, 4 or 5;
and lis 0, 1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring
are each substituted with zero to four substituents independently selected from (a) -
(C4-Ca)alkyl, (b) —OR?, (c) oxo, (d) -CN, (e) phenyl or (f) -NR°R;



hydrogen, -(C,-C4)al kyl or halogen; R4 is (a) -(C -Cl0)al kyl substituted
wWth zero to three substituents independently selected fromF, hydroxy,
oxo, arylwohetseparyl, -(C3 25 C8)cycloal kyl, or heterocyeCDasdb317( b)
-S(O 2NRcRd, (c) -C(ONRcRd, (d) -S(O2Rc, (e) -(C3-C8)cycloalkyl, (f)
het erocycl oal kyl, (g) -C(OR (h) -ORb, %) -SR (j) -S(ORc, (k)
-NRaC(O Rd, (1) -NRaC(O)NRRd or (m -NRaS(O 2Rd; or R3 and R4 are taken
together along with the carbon atons to which they are attached to forma
carbocyclic ring of fornula heterocyclic ring of fornula 30
“loR) ke o ( o) Broge e et s@stiues REs Thpicomip usHUE Wik 2510 §: K | <
0, 1, 2, 3ihrée dlibstituedRfithe dxd gfouplis sdbstifitedlorPs cBiboA BEbNMBERELIHAN tReC,
carbocycllc ri ng, and the het erocyclic ring are each substituted With zero
to four subRPPPGEN B 1(hebpedlnt iy selected from(a) - (C -C4)alkyl, (b)

-ORb, (c) oxo, (uhre Qﬁculé | tH\s8¥dnt Hvekiion m&lﬁﬁ@@mh%c@%ée@%ﬁr%@em R*i is
PCT/ 1B01/ 00317 -38 ed that when the substituent R4 is - (C1-C, 0) al kyl

subst i tut e@w(EnC E@“&" ‘dPSt'E“Fﬁde‘@é'”b%%% {q thireraubstituents Bidgpendsotly seledethst i t ut ed
on a car bofoat ©MyaiRE foxbaI, h@t@ro@ryl ?@}@9%0%%91 1 bPhetélodydddiyallc,-Mor e

parti cul arl)é t'hé present invention provi processes, wherein R4 is

5 (a) - (CL! 9laaw|<cymsgrppxqﬂa&yl - BHRS (& e G RO s

i ndependeniprc Reg- hf LQRFdO)R¢dr oxy, oxo, aryl, heteroaryl,
-(C3-C3) cycl oa II<VY (het er ocyc oal kyl , (b) -(C3- C8)cycl oal kyI
or%

(c)
het er ocycl oal kyl a;*rtlc'@rb) (9, Preggnt invRption(FryvidesreusiopEIcRESes W)erein R° s

NRa Rc L HRgGS I ent invention
prO\?I( (?e(g\l sE?ﬁp}g?%{:ae)s;es m%g?ﬁqﬂ(dﬁ(%al%shb&&méd% %rBQoEH;@?F and Rf

i s- ( C1- C10opubstiuentsipdenenderty sgleciedfeamdGravm\r ee  substituents i ndependent!y
| df id
sel ected from Gygyp pé/rltlcuIMRf ﬁ'neogﬂ}ééérrg #Hg%ﬁﬁdﬁ roliGes YRR %méfg%%)qmékaﬁ RP[OVI des

such processes wherein ogen or - 7 is

hydr ogen ofhYgregery halogag ORS(%ﬁ)aﬁg’l &F ds byssogen; or eaivicandt R\ arigyRirase each
- (C1- G6) al kgep&hdehdy ﬁﬁﬁ@genﬁ(%%@%maﬁdygﬁ” y, the present invention

provi des such processes Wwh rogen; R is hydrogen; and R8 and
RO arel@ach i nd&ssnBatieylgriy e rigesnt Irwgnnmpr@\rldes-suchmsmwhecf@n&||s/ t he

PESet s ML RIONSer HE R RE RS HRhehdEHly nlioadrd, e or

-C(O OCH3 or - or a pharmaceutic acce
prodrug theFeof. In addition, the present invention provides pr ocesses for

preparing More particularly, the present invention provides such processes wherein R™
is -C(O)OH, -C(O)OCH; or —C(O)OCH,CHg; or a pharmaceutically acceptable salt or
20  prodrug thereof.
In addition, the present invention provides processes for preparing
compounds of formula A

R
R8
\ 10
HO o NHC(O)CR
RO
R* R2
(A)
25 isomers thereof, prodrugs of said compounds or isomers, or pharmaceutically

acceptable salts of said compounds, isomers or prodrugs; wherein R* and R? are
each independently —CHs or —CI ; R* is —SO,-NH-cyclopropyl, —S0,-NH-cyclobutyl, ~
SO,-NH-cyclopentyl, —-SO,-NH-cyclohexyl, —~SO,-NH-(C4-Cs)alkyl or —SO»-NH-phenyl
optionally substituted with fluoro; R® and R® are each independently hydrogen or

30  methyl; and R is -C(O)OH, -C(O)OCH; or —-C(O)OCH,CHs; or



conpounds of formula ARR RLO HOONHC(O / 9 R R4 R2 (A 25 isoners

t hereof, prodrugs of said conpounds or isoners, or pharmaceutically

accept abivo sab692 of sai d conpounds, isoners or prodrugs; MPIRILIMRT and R2
are each independently -CH3 or -Cl ; R4.is -SO2-NH cycl opropyl,

- S02- NH-cycl obutyl, - SC2-NH cycl opent P - S02- NH-cycl ohexyl ,

-S02-NH-(C, -C8) al kyl or -S02-NH phenyl optionally substituted with fluoro;
R8 and R9 are each independently hydrogen or 30 nethyl; and R10 is -C(O OH,

- C(O) OCH3 0 01/ 72692 PCT/ 1B01/ 39 ds of

fo e O sonErtouat ol RIS ket B Ras ahird GemPs g gre o ©

mar n’B.CGlé:[ |soaiderqg oapbmbdman}adadceptablegafltsi ofsxipcamptrinds, simmérs obr prodrugs;
ereln an en -

(O N(CH3) ¢ E°€§J9883V ?'SI”e'gpﬁ‘Jﬁ REG, ﬁhid%ﬁ?'@ﬁ%%%‘c' o)SN( CH3) 5

CH( CH( CH3) EX@)N(CBQFN&(@@NOWIGWNH-@G CHIDINCH phexyl , - C( O NH

R e e

i ndependent:ll—ﬁ cytiyngy eG(CO)N(Gﬂg)hwz-cy@lmdeMO-O(e)N(@G—Q)—G-I(CHg(cSR)I&Bﬂ?I or

- C( O OCH2 er eof odr of said
conmpounds 0 CI_E(O%_' p@%ﬁ&)é}longlﬁl Sﬁhﬁ%&éwﬁ f'HafOI gﬁ aed p@rgtﬁaghgﬂepgnﬁ?g ai d
c&ngou nds ClhydeRﬁf o rﬁéthylpémﬂRﬁ’%1C(®‘)\©HGJG"(ORQCHQSr ge:l(gnoel-?@lgh of Indeloendent Iy

or - X IS - - - C - -cycl obutyl

 S00- G- oyl op SIS GED MR A RATHE I of. PISF08 L FaIBEpINgS or
- S(?Z R(ig@“ olemers, or pirmieutiRAllpdcepable sansleps tﬂ@dﬁlﬂ)d(mhy ﬂécﬁﬁ&@ off rTﬁth :
an is - gonpri ses e steps
of: (a) ref H‘djmh%rﬁf?ﬂ? far?SP%WQeW@CE% TS;'?"NUZ' C(ERB 5RO A 2)

cyclopropyl, —SO,-CH,-cyclobutyl, ~SO,-CH,-cyclopentyl, —-SO,-CH-cyclohexyl, —

SO,-cyclopentyl or —SO,-cyclohexyl; ; R® and R® are each independently hydrogen or

methyl; and R" is -C(O)OH, -C(O)OCH; or —C(O)OCH,CHs;

15 which comprises the steps of:
(a) reducing a compound of formula A-2

HO: : R' NO
R* oj :r\
R2

to its corresponding aniline of formula A-3

i

(b) acylating said aniline to its corresponding ester of formula A-4

(A-2)

20



to its corresponding aniline of formula A-3 20 HOR NH2 R4 OR2 (A-3);
(b) acylating said aniline to its corresponding ester of formula A-4 WO
01/ 72692 WAC#1/14804/ 00317 -40 R8 RO HO R~ N OQ(d - C2) al kypPCT/BBd/0B317 0 R2
(A-4); and (c) hydrolyzing said ester to its corresponding acid of fornula
A5 RBROHORLNCOH 41/ \ | OR®R (A-5). 5 DETAI LED DESCR PTI ON
OF THE | NVENTI ON The present invention relates to conpounds of Formula I,
i somers thereof, prodrugs of said conpounds and isoners, and
pharmaceutically acceptable salts of said gérrpounds, I somers and prodrugs.
The present invention also relates to s of treating of obesity,
overwei ght conditilO . ' | augoma, 10 cardiac arrhythm as
(i ncluding atrial and hyhiim asCOKE-C,)atkysor ders, thyroid
di sease, hypot hyroi di 4 cer,~di abet es, atherosclerosis,

: ) AN o] . .
hypert ensi on, coror ear todi segse, congestive heart failure,

hyperchol esterem a, depression ang osteoporosis, using conpounds of
Formula |, isoners thereof, prodRugs of said conpounds dAeéd) soners, and
phar maceuti cal | fi ' ' ok s and
prodrugs. This %Hggﬁﬁg gﬁnwégﬁwg%%!ote%é%et%ﬁ%g&%ﬁpﬁ@@@%?%ﬁorh@%%ﬁsi tions and
kKits.
RS R
HO R! H
D\ COOH
O
R* o) ,
R? (A-5).
5 DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to compounds of Formula I, isomers thereof,
prodrugs of said compounds and isomers, and pharmaceutically acceptable salts of
said compounds, isomers and prodrugs. The present invention also relates to
methods of treating of obesity, overweight condition, hyperlipidemia, glaucoma,

10  cardiac arrhythmias (including atrial and ventricular arrhythmias), skin disorders,
thyroid disease, hypothyroidism, thyroid cancer, diabetes, atherosclerosis,
hypertension, coronary heart disease, congestive heart failure, hypercholesteremia,
depression and osteoporosis, using compounds of Formula |, isomers thereof,
prodrugs of said compounds and isomers, and pharmaceutically acceptable salts of

15  said compounds, isomers and prodrugs. This invention also relates to pharmaceutical
compositions and kits.

The compounds of Formula |, isomers thereof, prodrugs of said compounds
and isomers, and pharmaceutically acceptable salts of said compounds, isomers and
prodrugs, may also be used for the treatment of such conditions as treating hair loss

20  in mammals, including arresting and/or reversing hair loss and promoting hair growth.

Such conditions may manifest themselves in, for example, alopecia, including male
pattern baldness and female pattern baldness.

The compounds of the present invention are named according to the [IUPAC
or CAS nomenclature system.

25 In one way of haming the compounds of the present invention, the carbon
atoms in the ring may be numbered as shown in the following structure II:



The conpounds of Fornula I, isonmers thereof, prodrugs of said conpounds
and isoners, and pharmaceutically acceptable salts of said conpounds,

i somers avalovmeenir ugs, may al so be used for the treat nent POT/IBU®H317
conditions as treating hair loss 20 in mammal s, including arresting and/or
reversing hair |oss and pronoting hair “§towth. Such conditions may
mani f est thensel ves in, for exanple, alopecia, including nale pattern

bal dness and femal e pattern bal dness. The conpounds of the present

i nvention are nanmed according to the IUPAq or CAS nonencl ature system 25
In one way of nanming thesconpounds of theéipresent invention, the carbon
atons in the ring may Gl d as s omr in the follogﬁng structure ||
WO 01/ 72692 PCT/ 1B01/ 003 R c5 ~R$R, \ W

NR7TC(OCR10 4 2\ Ls5R9 /4 3 ‘ 3 The ang@é ygnt ent of vari ous
hydr ocar bon- cont ai n [ I Y cat b designating the
in the noiegpy, i.e., the prefix

(C Cl) indicates a noi "i" to the 5 1nteger "j" carbon
atons, inclusive. Thus, pl e, (Cl-423) al kyl refers tﬂ al kyl of one
to three carbon atons, inclusive, or nethyl, ethyl, propyl "and isopropyl,
and all i somer Taefcaroos atord csiitent o Waricuathybroeabadoh@inify mbietiens. The term
"al kyl " means ﬁgra“%ﬁtdon branched. chai n H drocarbonb é? resentative

exanpl es ofMFEIRIIDY B IPTOIIAG (HrapiRTIm 0l ptexTETS Bymber SBrEBy [, - 10

butyl, i sobtdn in theembiehi iy thegRem@-g)) indRatsyd mortbfiexintegePiabaig ed al kyl

roups are.  (Cl-Cl2)al kyl. The term "al koxy" S al kyl group bonded to
gn ogyg n éﬁtéﬂﬁ” ?@é?'&?é’msaﬂc@@'véxghﬁ’& %%mBE{@'f%]Mﬁgﬁsﬁgﬁﬁﬂ@fnet hoxy,
(etC rlméslf,z) t lefkahe m:mfa?/c%bcp’{a@mwﬂclamb, ioB ﬁiétﬁyﬁﬁ&t}yl,lﬁ?@fyﬁérﬁcﬁido&bb ,@qdwélour)s gr e
- al koxy.. e term"hal ogen" ar " 0" _neans a radical derive
fromthe el'sé’ﬁéHP rmmngﬁ?rﬁg, t?ﬁ%%ﬁ%@? f%rmf'ntﬁﬁ'@,of-or i odi ne.

The term “alkyl” means a straight or branched chain hydrocarbon.

Representative examples of alkyl groups include methyl, ethyl, propyl, isopropyl,
10 butyl, isobutyl, tert-butyl, sec-butyl, pentyl, and hexyl. Preferred alkyl groups are
(C4-Cyo)alkyl.

The term “alkoxy” means an alkyl group bonded to an oxygen atom.
Representative examples of alkoxy groups include methoxy, ethoxy, tert-butoxy,
propoxy, and isobutoxy. Preferred alkoxy groups are (C4-Cjz)alkoxy.

15 The term “halogen” or “halo” means a radical derived from the elements
chiorine, fluorine, bromine, or iodine.

The term “alkenyl” means a branched or straight chain hydrocarbon having
one or more carbon-carbon double bonds.

The term “alkynyl” means a branched or straight chain hydrocarbon having

20  one or more carbon-carbon triple bonds.

The term “cycloalkyl” means a cyclic hydrocarbon. Examples of cycloalkyl
groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl.
Preferred cycloalkyl groups are (C,-Cqo)cyloalkyl. 1t is also possible for the cycloalkyl
group to have one or more double bonds or triple bonds, or a combination of double

25  bonds and triple bonds, but is not aromatic. Examples of cycloalkyl groups having a
double or triple bond include cyclopentenyl, cyclohexenyl, cyclohexadienyl,
cyclobutadienyl, and the like. It is also noted that the term cycloalkyl includes
polycylic compounds such as bicyclic or tricyclic compounds. The cycloalkyl groups
may be substituted or unsubsituted with from one to four substitutents.



The term "al kenyl " neans a branched or straight chain hydrocarbon having
one or nore carbon-carbon double bonds. The term "al kynyl" neans a branched
or strai ghoovtesbn hydrocarbon having 20 one or nore carbpoFaembodt7tri pl e
bonds. The term "cycl oal kyl " neans a cycllc hydr ocar bon. Exanpl es of

cycl oal kyl  groups include cycl opropyl - %yclobutyl cycl opentyl,

cycl ohexyl, and cycl oheptyl. Preferred cycl oal kyl groups are
(C3-Cl0)cyloalkyl. It is also possible for the cycloal kyl group to have
one or nore doubl e bonds or triple bonds, or a conblnatlon of doubl e 25
bonds and tri pl 3 e &HEs pe'B'HPrO?E‘ylnmeaﬁ?Bﬁﬁ@‘b"&m@('&r‘(‘ﬁ]‘“é‘sa"cﬁ the dRARy 1 gr oups
having a e iavebebh tdpiRcB MM flubahdstlemeycl opent enyl , cycl ohexenyl,
cyclohexadlenylThﬁ8¥clobutad|en |, and the like. It is_ also noted that the

t erm cycl oal kyl asy!” pepRR: QTWPQSWMJFR!%%QEQ?”%% YR PYr tricyclic

conpounds. r&h@,aq:mh@ayd%kygybgyp@m&nay be substituted or unsubsituted with
from one to four_ substitutents 01/ 72692 PCT/ 1B01/00317 -42 The term

"per f | udr oal kyl "ThE&RIRS 2Bk naganpa @1%arqm@tmyewcaqbpnoﬁxerneleﬁ9&%'@,en at ons

have been grRbaGRAIdSIPhENYI! r&#bhtHyﬁarﬁi lﬂﬁl’%nyfrhﬁ\eta?yl'@r n be GR0SstRuted 8P
derived from an organi c acid (- r enoval t he hydroxy group

(-OH). 5 TRUbstifed. - aryl ™ rreans a cycllc aromatic hydrocar bon. Exanpl es of

aryl  groups 'nQ‘hé'@éF‘nPh@!éYdatorﬂ’alHaw% ox%éln m.t%@Hyéulqu BRd ?haépherdagp can be
unsubsti tut ed or substi t ut ed he term "heteroat om’ includes oxygen,

ni trogen, sul fufheigim “brisEqsnd '@Génsa%&t%@fﬁ?’"ﬂé&d&@é&?oyﬂm whishi®8e &8 cycl i c,
ar omat§g hygroabE9BiNR wm%aeﬁ iR wif BRI Gat 1R, bRt AE8RaRPYBup EEN

repl aced w th heteroatons. he heteroaryl group contalns 'nbre than one

het er oat, onfoRtaies ﬁ&"%?‘”@ﬁt@ﬁé‘emwtﬁ@ thedetasprions mayitedhe same oEdidRisNes of
heteroaryl ESaAgeS of H&tél‘é@?yl Bbbhbg)h'c}ud@bwl g,ymﬁldmgi %Gaz@p,ythrengl §nyl furyl,
pyrazinyl, pyrrolyl, py , 1 sobenzof ur xant
i ndol yl , i SyPARY W”’OWMRYERW! ﬁohwzofuramé,zc@rqmenybyantbaizyl,nmiolyh lﬁ@l@@QMyl

uri nyl | I u
ISlaphtﬁ ri glinBﬁﬂlﬁy?J{ér?g!(g ?ﬁ&%ﬂd}ﬂdg{aﬁo'gzﬁm Vbum%éggﬂfzsgihzalkpgum?lyl Preferred
het er 0}315 yl pb%@@élgyla'ﬁ@hlthw@mwnGU@(PX@"mérﬁﬁ igeplyli angbengelbiianyi ﬁrelfé?ffﬁd one to
three het ﬁéfagsawr@ BRI SREAREDN o PiBBEFATinkE 8k Bonthin rRAfor o iiBehet er car

in nsu e

group, inclu eteroatom can be stitut or substituted with

from1l to hetemﬂ&yns indeprnsienthssalented feam Gy N, ead SbiTée hetaroarnylgipie, t he
het er oat oMy ARy daBh heteroatom, can be unsubstituted or substituted with from 1 to 4

substituents, as chemically feasible. For example, the heteroatom S may be
20  substituted with one or two oxo groups, which may be shown as =0. -

The term “heterocycloalkyl” mean a cycloalkyl group in which one or more of
the carbon atoms has been replaced with heteroatoms. If the heterocycloalkyl
group contains more than one heteroatom, the heteroatoms may be the same or
different. Examples of heterocycloalkyl groups include tetrahydrofuryl, morpholinyl,

25  piperazinyl, piperidyl, and pyrrolidinyl. Preferred heterocycloalkyl groups are five
and six membered rings and contain from one to three heteroatoms independently
‘selected from O, N, and S. It is also possible for the heterocycloalkyl group to have
one or more double bonds or triple bonds or a combination of double bonds and
triple bonds, but it is not aromatic. Examples of heterocycloalkyl groups containing

30 double or triple bonds include dihydrofuran, and the like. A heterocycloalkyl group,
including each heteroatom, can be unsubstituted or substituted with from 1 to 4
substituents, as chemically feasible. For example, the heteroatom S may be
substituted with one or two oxo groups, which may be shown as =O.



20 substituted with one or two oxo groups, which may be shown as =0. The
term "heterocycl oal kyl" mean a cycl oal kyl group in which one or nore of

t he carbomoat/mes2 has been replaced with heteroatons. |f tP€T/1B01/00317

het erocycl oal kyl group contains nore than one heteroatom the heteroatons
may be the sane or different. Exanpl estot het er ocycl oal kyl groups incl ude
tetrahydrofuryl, norpholinyl, 25 piperazinyl, piperidyl, and pyrrolidinyl.
Preferred heterocycl oal kyl groups are five and six merrbered ri ngs and
contain fromone to three heteroato I ndependent | sel ect omO, N,
and S. It is alit s;ﬂ%%ﬂﬁﬁegqﬁﬁﬁ{hﬁh‘é’cﬁgf' ohfk Y gh IR ‘FY @[ny'one or

nmor e doubl aeﬂ@edtgiao@lkyltéanmo@nm@adﬁor@rtham &@migndidr@ﬂarﬂf)ledméma@hh? ugnd
triple bonds, _but S.not ro tic ngeéje%l?of het er ocycl oal k roups

cont ai ni ng '3 ‘558953'@‘: ring ?3@ Ha§|qodetp[] higrRIesRA invegipn 'f‘%'é'd i ke. A

het er ocycl @aag @bﬂupQItMIhave bitddi hgjdataﬂlse@q{hg@bl%sqﬁéﬂ@veGaaébu’@%néﬁ@mtF'oP uted or
substituted wth from Og(?(pflay‘nSUbSt Ituents, as chemcally feasible. For

exanpl €2t R¥RREerBLLHS oS 3 Ghdealy s having %ﬁ@'r%tunloﬁd“@xﬁn'@'? oups,

which nmay kemebow @ﬁgleraton%/\@n@ﬂ/s7taé%ly%ﬂﬂ&ﬂﬁéﬂgéﬂ& the ﬁﬁgdt m §dd3tfo$p not ed
that the cyclic rlngﬂqrou | yl, heteroaryl, cy

het er ocycl §df kflersioad gy ?'?%%SPﬁﬁ‘f@a'%%??e‘i')ﬁg‘eN'ﬁ% a”F%#taBB@a!ﬁ?ﬂ‘%rs af ae

napht hyl  gegske ring greupk BeeRclob&YRérem. i Ng system It is also intended that
t he present invention include ring groups that have bridging atons, or

ring groups thafReRERFENGIGPRIRINS ‘é‘%‘t’%i‘? $he memberes arQEaHe BNds: eBanglY cl oal kyl

neans CYﬁbﬂﬁd}; Kivé of%%éf@&étﬁ&saar%@héﬁyl Lfmy%lwn%y%r[ypexazowi rmglz&w a single
atomwhich is the only common nmenb tion, S

under st ood Ipigagoly! mw%?@'y' éﬁ%é?‘Tr'Y'dﬁfPth‘?ZQMt%’dtﬁ‘v'h@‘r jazinyl, yrimiglinvt amie .sorrers
of the cygwag,ngl ng groups are included herein. Representative exanples of
five to six nenbered aromatic rin tlonalﬁgmulo havi ng one or two

s
het er oat ons, ar KeprRSAYRtvE ¢xamples |P@H§73Fy sgj\ia y safieated gnfullt hi azol yI |

i m dazol yl unsE%fﬁr@?ééll ik to é@ﬁméﬁxbxﬂed rinagtc&ynar:facnwgwngxﬁé 6l e naRbEBHAZ! Ny |
pyrimdinyl, and pyraziny t)ﬂhesent ative exanples of partially

sat ur at®d, afwwcgwpgla%fw%mdrcw eptyl, gyrieactyt mcbm‘nwéurtl@ereaxgmplamefﬂr@ered
rings, opt h%%e'ré’d Id?afmethmylt *rﬁﬁyl@byﬁ%ﬁ 198y rrou?aﬁ Byr?olleiﬁ?ll @@entyl

cycl ohexyl, cycl oh e , cycl ooct urther exe five

nmenbered r ﬁwggla@)ﬂeoma@lw th'etZﬁliylemnazqw r%wqiazo!xl By fidszplinyl, Im@awfimsu inyl,

gﬁ |r(r)n| hglzg {glrezély?’z—pgﬂa%lmwBWazoIEJWF ‘i'ag%éz aﬁl hécﬁl%@icwl 12@]th?5ph)_élpci}tpé Zyo linyl

pyrazol i di RYHT.2oxaiiolvb 3.3 oXadizaeivh ot ﬁoxadlazzﬂyaﬂt,% r %cﬁazojyl,sl 3t hi ol yl |

20  oxadiazolyl, 1,2,3-triazolyl, 1,2,4-trizaolyl, 1,3,4-thiadiazolyl, 3H-1,2,3-dioxazolyl, 1,2,4-

dioxazolyl, 1,3,2-dioxazolyl, 1,3,4-dioxazolyl, 5H-1,2,5-oxathiazolyl, and 1,3-oxathiolyl.
Further exemplary six membered rings are 2H-pyranyl, 4H-pyranyl, pyridinyl,

piperidinyl, 1,2-dioxinyl, 1,3-dioxinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl,

thiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, 1,3,5-triazinyl, 1,2,4-

25  triazinyl, 1,2,3-triazinyl, 1,3,5-trithianyl, 4H-1,2-oxazinyl, 2H-1,3-oxazinyl, 6H-1,3-
oxazinyl, 6H-1,2-oxazinyl, 1,4-oxazinyl, 2H-1,2-oxazinyl, 4H-1,4-oxazinyl, 1,2,5-
oxathiazinyl, 1,4-oxazinyl, o-isoxazinyl, p-isoxazinyl, 1,2,5-oxathiazinyl, 1,2,6-
oxathiazinyl, and 1,4,2-oxadiazinyl.

“ Further exemplary seven membered rings are azepinyl, oxepinyl, thiepinyl and

30 1,2,4-triazepinyl.

Further exemplary eight membered rings are cyclooctyl, cyclooctenyl and
cyclooctadienyl. ,

Exemplary bicyclic rings consisting of two fused partially saturated, fully
saturated or fully unsaturated five and/or six membered rings, taken independently,



3H 1, 2-oxathiolyl, 1,2, 3-oxadizaolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4 20 oxadiazolyl, 1,2,3-triazolyl, 1,2,4-trizaolyl, 1,3,4-thiadiazolyl,
3H 1, 2, 3vwboxzmet yl , 1,2,4- dioxazolyl, 1,3,2-dioxazolyl,rdr/BuAsdiexazol yl,
5H 1, 2, 5- oxat hi azol yl, and 1,3:oxathioIX Furt her exenplary six nenbered
rings are 2H pyranyl, 4H pyranyl, pyridi ﬁyl pi peridinyl, 1,2-dioxinyl,

1, 3-di oxinyl, 1,4-dioxanyl, norpholinyl, 1, 4 di t hi anyl, thionorpholinyl,
pyri dazi nyl, pyr|n1d|nyl yra2|nyl piperazinyl 1,3,5-triazinyl, 1,2,4-
25 triazin triazi
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na ri er n | SOl nhden etralin
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pyri do( 3, 2“thbanﬂ3’ihblddé§’2q, or@.yﬁ,é@p(4 3-b)-pyridinyl, 2H1,3-benzoxazinyl,
2H 1, 4- benzoxazin - benzoxazi nyl, 4H 3, 1 benzoxa2| nyl

2H 1, 2- benzoxazil H% Iterﬁh aumlﬂu_Ltle peasdRetA Wrogeﬂ 3&% oP@ molggHig P%%Beer?ay be

bonded to P dRE Wil DdiflereRt ATBMDT MtSEURN & h¥aibm bf molkBul8 Pediadig el ar bondi ng
arrang ecified, then al I@gosm bl e arrangenents are intended. For

S
exarrpl : ?ﬂédrf’% teBVPPﬁ‘lﬁda@Wéf'tHl 3-, or 4-pyridyl, and the term

"thienyl" incl ucmésgmbopr“ rgp,fegérfg@ylcova'[@ﬂbbﬁam substituted” means that a
hydrogen atom on_ _a nol ecul e has been replaced with a different atom or

nol ecul'e. The atfBRIYM W'%W@%Q@HPH&@H@ thaf hahayespse siPgmAYN#BR | ed a
substi t uentherhids FEEHON, ey, ACRIGHROrSdidalCiOVAl &Blp INstoms which confers

characteristic properties on a compound containing it, or which remains unchanged
20 - during a series of reactions.

The term “hydrate” means a crystalline form of a compound or salt thereof,
containing one or more molecules of water of crystallization, e.g., a compound of
Formula | or a salt thereof, containing water combined in the molecular form.

The term “pharmaceutically acceptable salts” means that the salts of the

25  compounds of the present invention may be formed of the compound itself, prodrugs,
e.g. acids, esters, isomers and the like, and include all of the pharmaceutically
acceptable salts which are most often used in pharmaceutical chemistry.
Pharmaceutically acceptable salts, esters, amides, or prodrugs include, for example,
the carboxylate salts, amino acid addition salts, esters, amides, and prodrugs of a

30  compound that are, within the scope of sound medical judgment, suitable for use with
patients without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, and effective for their intended

use, as well as the zwitterionic forms, where possible.



The term "radical” neans a group of atons that behaves as a single atomin
a chemcal reaction, e.g., an organic radical is a group of atonms which
confers woarzsberi stic properties on a conpound cont ai ni RQT/AR01/00317Whi ch
remai ns unchanged 20 during a series of_reactions. The term "hydrate"
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nore nol ecul es of water of crystallization, e.g., a corrpound of Formula I
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the like. See, for "Pharmaceutical Salts,"
J Phar m Scithe ;ygse_pt iryeeti@yrr}')%pphcable mclude 831—Cse)alkyl esters. Acceptable esters

20 alsoinclude (Cs-C;)cycloalkyl esters, as well as arylalkyl esters such as benzyl. (C;-

Cs)Alkyl esters are preferred. Esters of a compound of the present invention may be - -
prepared according to methods that are well known in the art.

Examples of pharmaceutically acceptable non-toxic amides of a compound of
the present invention include amides derived from ammonia, primary (C;-Cs)alky!

25 amines, and secondary (C4-Cs )dialkyl amines. In the case of secondary amines, the -
amine may also be in the form of a 5 or 6 membered heterocycloalkyl group
containing at least one nitrogen atom. Amides derived from ammonia, (C4-Cs)primary
alkyl amines, and (C4-C,)dialkyl secondary amines are preferred. Amides of a
compound of the present invention may be prepared according to methods well

30  known to those skilled in the art in light of the present disclosure.

The term “polymorph” means a compound, an isomer, a prodrug or a salt
thereof, such as the compound of Formula I, an isomer, a prodrug or a salt thereof,

which occurs in two or more forms.



More specifically, representative salts of the conpounds of the present

I nvention include sodium and potassium salts. Exanples of pharnmaceutically
accept abiveQ onme91 oxi ¢ esters of a conpound of the presenpPCi/mBodIGN, |f
applicable, include (C, -C8 )alkyl esterﬁ Acceptabl e esters 20 al so

i ncl ude (C5-C7)cycl oal kyl esters, as we § as aryl al kyl esters such as
benzyl. (ClL C4)A kyl esters are preferred. Esters of a conpound of the

pr esent invention may be prepared according to rret hods that are well known

in the art. ar,maceut | ce non- m des of: a
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ursor which, follow ng adnini stration, releases

"prodrug” ans a dr re
the drug ( afmachE‘@xga%?@?'eﬁ ap¢, RergaBoiiress )88 on) in vivo via sone
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to the hy5|(¥ c; écPH or rough enzP/me action is converted to the
desired dr @§9f WP‘%P” JEPUD. B PEMEYDFERIATRISRE) estes frrmeg by dhe specemmentli sns,

such as t hiugirdyearaedm oF fhel dtid \g:b%%hth Agﬁb@@@ﬁ 28 r(cpts)mhﬁbc@e of prodrugs

IS provi de%mlgg Wuchl ell a Pro-d vel Delivery
Syst ens, 'k"’l’K’y ﬁ@y|A1¢a'§3n°Sk¢ﬁ¥96§‘W[nﬁV§@rff%4t%lﬁ&arbpﬁ ageh dver si bi e
Carriers i fnddiya- éQRémcgflbxyFéihyIEﬁ‘mg(f‘roﬁnsM@rb&ﬁ'ﬁbhﬁan Phar maceut i cal

Associ atlon and anmon Pre For exanple, if a conmpound of the
pr esent® |n\?lé‘ﬁWC@FPOE‘M'ﬁW?folé‘aE'ﬁgHSNﬁ°c6 caeoatPi§eii onal group, a prodrug

can conpri %&k@@c&ﬁé@loxfy)&mﬂa\hﬁ fr&a 418 7 RASIRRbMS 1 mbfh‘?l fydrogen at om of
the acid gro al kyl

as
C12) al kano{@ @WF@PW;M‘OX%FW&PR‘&%W'BW?§tq5¥§g°nr?é9mﬁ from4 to 9 carbon
atoms, 1- n@kdkytarbonyiahtirnth?Kin@frbil3 Bavdansor tems - 10 carbon at oms,

(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
20  crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C;-C,)alkylamino(C.-Cs)alkyl (such
*as B-dimethylaminoethyl), carbamoyl-(C4-C,)alkyl, N,N-di(C;-C,)alkylcarbamoyl-(C4-
C.)alkyl and piperidino-, pyrrolidino- or morpholino(C,-Cs)alkyl.
Similarly, if a compound of the present invention comprises an alcohol
functional group, a prodrug can be formed by the replacement of the hydrogen atom
25  of the alcohol group with a group such as (C4-Cs)alkanoyloxymethyl, 1-((C;-
Ce)alkanoyloxy)ethyl, 1-methyl-1-((C4-Cs)alkanoyloxy)ethyl, (C;-
Ce)alkoxycarbonyloxymethyl, N-(C4-Cs)alkoxycarbonylaminomethyl, succinoyl, (C4-
Cs)alkanoyl, a-amino(C,-Cy)alkanoyl, arylacyl and a-aminoacyl, or a-aminoacyl-o-
aminoacyl, where each a~-aminoacyl group is independently selected from the
30  naturally occurring L-amino acids, P(O)(OH),, -P(O)(O(C+-Cse)alkyl), or glycosyl (the
 radical resulting from the removal of a hydroxyl group of the hemiacetal form of a
carbohydrate).
If a compound of the present invention comprises an amine functional group,
a prodrug can be formed by the replacement of a hydrogen atom in the amine group



15 al koxycar bonyl oxynet hyl having from3 to 6 carbon atons, 1-

(al koxycar bonyl oxy) ethyl having from4 to 7 carbon atons, 1-nethyl-
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i onic conp mﬁer%an@lF%ﬁwu EFeférPébSpé?ffentsaafrorns %"#ﬁ%&ad@e&ﬁnﬁg mpl ute; a

"sol vate" ein the so ve I's wat er tes' ydrat ed
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composition must be compatible with the other ingredients of a formulation, and not

20  deleterious to the patient.

The phrases “a compound of the present invention, a compound of Formula I,
or a compound in accordance with Formula I” and the like, shall at all times be
understood to include all active forms of such compounds, including, for example, the
free form thereof, e.g., the free acid or base form, and also, all prodrugs, polymorphs,

25 hydrates, solvates, stereoisomers, e.g., diastereomers and enantiomers, and the like,
and all pharmaceutically acceptable salts as described above, unless specifically
stated otherwise. It will also be appreciated that suitable active metabolites of
compounds within the scope of Formula |, in any suitable form, are also included
herein.

30 The phrase "reaction-inert solvent" or "inert solvent" refer to a solvent or
mixture of solvents that does not interact with starting materials, reagents,
intermediates or products in a manner that adversely affects the desired product.

The terms "treating”, "treat" or "treatment” include preventative (e.g.,
prophylactic) and palliative treatment.



particul ar di sease or condition or prevents or delays the onset of a
particul ar disease or condition. 15 The term"patient"” nmeans ani mals, such
as dogs, wabs726epWs, horses, sheep, and hunmans. Parti cul peTABRresar r ed
patients are mammal s, including both nqh§§ and femal es. The phrase
"pharmaceutical ly acceptabl e" neans that the substance or conposition nust
be conpatible with the other ingredients of a fornulation, and not 20

del eterious to the patient. The phrases "a conpound of the present

i nvention, a co gqg [ ' e wth
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phr ase "rea§tion-' raert solvent” or "inert solvent" refer to a solvent or

m xture of © @FW@ - that does not interact with starti ng materials,
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o LRt o B S S PR EEen BH  EBE ™ (o1 o
a conpound distensrhéricasixtir by rezgtibreltie ah approptiatd opgcalipactive compoxidiesp, form
D o SBh S P Berko B o SR AR T
conpound  diidiahdiastettoriRietottha dorrdspiondihg ur ehadtishhérs aniso feormsof tiks wel | as
thel 1 Thdi oPEBARioL T PUTTHiEPhosche FHDSIBS - THBH BB A LA e cal
di f f er encesohyidered hogart vethls ikvepiion.t o those 10 skilled in the art, such as
by chromat ogr apll\yco%]pcyu% oF {haecp}rciasoerr]]?!nvgr;t'osntn%yl (l,x%s{%ltmi l?nréblvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and:
the like. The present invention contemplates and encompasses both the solvated
.20  and unsolvated forms.
It is also possible that a compound of the present invention may exits in
different tautomeric forms. All tautomers of a compound of the present invention are
contemplated. For example, all of the tautomeric forms of the imidazole moiety are
included in this invention. Also, for example, all keto-enol or imine-enamine forms of
25 the compounds are included in this invention.
Those skilled in the art will recognize that the compound names contained
herein may be based on a particular tautomer of a compound. While the name for
only a particular tautomer may be used, it is intended that all tautomers are
encompassed by the name of the particular tautomer and all tautomers are
30 considered part of the present invention.
It is also intended that the invention disclosed herein encompass compounds
that are synthesized in vitro using laboratory techniques, such as those well known to
synthetic chemists; or synthesized using in vivo techniques, such as through

metabolism, fermentation, digestion, and the like. It is also contemplated that a



Enantioners can be separated by converting the enantionmeric mxture into a
di asteroneric mxture by reaction with an appropriate optically active
conmpound W@ 0yg72692 al cohol ), separating the di astereonmers abPdT/tRNWe31i ng
(e.g., hydrolyzing) the individual dla%%ereoners to the correspondi ng pure
enantiomers. Also, sone of the 15 conpadtimds of this invention may be

atropi soners (e.g., substituted biaryls) and are considered as part of
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to synthetic chem sts; synt hesi zed using in vivo techni ques, such as
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i nvention maéwbe Sént hesi zed u5|$rq[ a conbination of in vitro and in vivo
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conpounds, raMdaelive BbBpésiaithi a2&H 4 %chaﬁeané&ﬁd)rbe@ Q@fu%éﬁhl inRigknpband t he fact
that one or nore atons are 5 repl aced an atomgavi ng an atom g, mass or

mass nifrbePNYPF $ubskale t'ﬁ?'éﬁﬁ'?‘lﬁ'@”“%t%ﬁ?@ rﬁ%‘@tegr'eﬁaglsa'ﬂﬁjﬁ%l@?’n‘ﬁ@’tj&l i )pf ound in

nature. EXaBRjpes aRf parf@lia§refohad fd ®bir delonpRPAREGH 854 d&tb&aliypounds of
the invention include isofopes_ of hydrogen, carbon, nitrogen, oxygen,

sulfur . phESRS SIPSTIUAPR Wit Reavigh dsaidRes SRBas deiRrR, i2n Hamay afford

certain therapeutic advantages resulting from greater metabolic stability, for example
increased in vivo half-life or reduced dosage requirements and, hence, may be
20 preferred in some circumstances. Isotopically labelled compounds of Formula | of
this invention and prodrugs thereof can generally be prepared by carrying out the
procedures disclosed in the Schemes and/or in the Examples below, by substituting a
readily available isotopically labelled reagent for a non-isotopically labelled reagent.
The compounds of Formula | of the present invention are prepared as
25 described in the Schemes and Examples below, or are prepared by methods
analogous thereto, which are readily known and available to one of ordinary skill in
light of this disclosure. The Schemes of the present description illustrate the
preparation of the compounds of the present invention and, unless otherwise
indicated, the variables in the Schemes are as described above. In addition, the
30  Examples provided herein further illustrate the preparation of the compounds of the
present invention.
The starting materials for each Scheme and Example provided by this
description are either commercially available or are prepared according to methods
known to those skilled in the art. It should be understood that the following Schemes



13C, 14C, 15N, 180, 170, 31 p, 32p, 35S, 18F, and 36Cl, respectively.
Conmpounds of the 10 present invention, prodrugs thereof, and

phar macew® orfv16y2 accept abl e salts of said conpounds or oPCHaBW/0pFIGAr ugS
whi ch contain the aforenentioned isotop and/ or other isotopes of other
atons are within the scope of this invention. Certain

i sotopically-I|abell ed conpounds of the present invention, for exanple those
into which radioactive isotopes such as 3H and 14C are incorporated, are
useful in r
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general | y lre qgisagsarethelsof.carryi ng out the procedures dlsclosed in the
Schenes and/or in the Exanples below, by substituting a readily available
isotopically | abelled reagent for a non-isotopically |abelled reagent. The
conpounds of Formula | of the present invention are prepared as 25
described in the Schenes and Exanpl es below, or are prepared by nethods
anal ogous thereto, which are readily known and available to one of ordinary
skill in Tlight of this disclosure. The Schenes of the present description
illustrate the preparation of the conmpounds of the present invention and,
unl ess otherwi se indicated, the variables in the Schenes are as descri bed
above. In addition, the 30 Exanples provided herein further illustrate the
preparation of the conpounds of the present invention. The starting
materials for each Schenme and Exanple provided by this description are

ei ther .coomercially available or are prepared according to nethods known
to those skilled in the art. It should be understood that the follow ng
Schenes WO 01/ 72692 PCT/ 1B01/ 00317 -50 are provided solely for the

pur poses of illustration and do not limt the invention which is defined
by the clains. Variations in the sequence of reaction steps and in the
reactants and conditions used would be readily apparent to one of ordinary
skill inthe art in light of the present disclosure. In sone of the
Schenes, specific reactants and 5 conditions are given for purposes of
illustration, however, they are not intended to limt the disclosure

t her eof..



WO 01/ 72692 PCT/1B01/00317 -51 Schene A° R1 R6 NO2 1-13C0 Ro OCH3 Cu, Et3N
+)t HO2 R4 1 R4 CHRC2 R3BF4 R3 A1 aAl1lbRRL HCOR N2 ROR3
R2 A1 RoORL7RE2 RL R6 / OH NO2 H3CO Ro \ NO2 Base . HCCBIBO1ARA3 R heat
RO4 R R32 A1lcAldA1RLRo RL N2 R6 B(OH)2 NO2 H3CO RO 3.
HO+ HCO 3 Cu(OAc)2 3 R2 R base R4 O RBR2 A1l aAle A1 Scheme A
5 The key internedi ate di phenyl ether A-1 for preparation of the mal onam c
acids of the present invention can be synthesized according to nethods

anal ogous to those known in the art Sc Eor g\xarrpl e, the diphenyl ether A-1
can be prepared by
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Scheme A
5 The key intermediate diphenyl ether A-1 for preparation of the malonamic

acids of the present invention can be synthesized according to methods analogous to
those known in the art. For example, the diphenyl ether A-1 can be prepared by
coupling the 4-nitrophenol A-1a, wherein R' is methyl and R? is methyl, or wherein R’



coupling the 4-nitrophenol A-1 a, wherein RL is nethyl and R2 is nethyl, or
wherein R1L WD 01/ 72692 PCT/1B01/00317 -52 is chioro and R2 is chloro, both
of whi chvwoelzweanercially available, with the bis-aryl i|ipdomBumen317

tetrafl uoroborate A-1 b at roomtenperature in a suitable organic sol vent,
such as di chl oronet hane, in the presenc@zof a copper catalyst such as
copper bronze and a suitable base such as TEA (J. Med. Chem 38, 695-707,
1995). Preparation of 5 the bis-aryl iodoni umtetrafl uor oborate A—l b can

be carried. oyt froman r opr com*rermall il abl
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comer ci al | ilable phenol A-1 ¢ with the co I Ci avai | abl e

T onl o St A ey e Biné higsShear P sahe U, SudtAT soppe ranze

j ]plr ononi t éﬁdogrszliwme base @cBra)s TEA @hhed. C(ménﬁ Q?ﬁee%—mv 11998, %Pr@ﬂiaratlon %fl ]
uor ni enz in the e ce of a sujtable base

cueh R R TP aalita S roB S AciE B BrEE B T LA o

sol vent su@rhmsmanl?mesbre é\lnémé HotoRditid ©l thél pRRedte tdebérbedlin enaMede for the

preparat| o%ﬁof t he d hen ether A-1 is to couple the 15 nitrophenol A-1

a wth the ﬁ@’n%tﬁﬂ"s r97c,(1§%5)d A-1 e, which is comercially available or

whi ch may be prwaﬂﬁﬂehyt eknetrcz\tﬁ&aﬁéas@b@fén%@we@scy o@hplﬁr@lﬁéb@r‘ﬁﬁ@l‘c@él?re in
dlchloronethane in the Eresence 0 acetate and a suitabl e base,

such as TEYIaBeMNENGlA-df Wih Fﬁ%qmr@erS'?PY@@"%tﬂ%l4;??1‘9@@?@”%3@4’&‘1’1@&?*% Lett.,

39: 29%3- 28§ﬁvlodo2ﬁ%%eﬁ%%é§(l9984 bron?&mut%&@eﬂﬂén%éﬁ%s GLchiBropitRBeA (X /(X 593
Schene B Rg Rl BBr3 RA ORA O R2 CH2CI2 2 R3
R3 R A-1 Bhopraglugronitrobenzene (Xis F), at 130 °C in the presence of a suitable base such

as potassium carbonate or potassium t-butoxide, in a polar inert solvent, such as
DMSO or N-methylpyrrolidone.
A third alternative for the preparation of the diphenyl ether A-1 is to couple the
15  nitrophenol A-1a with the phenylboronic acid A-1e, which is commercially available or
which may be prepared by literature procedures, at room temperature in
dichloromethane in the presence of copper (ll) acetate and a suitable base, such as
TEA, pyridine or a mixture of TEA and pyridine (Tetrahedron Lett., 39: 2933-2936,
2937-2940 (1998)).
20
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-55 Schemeo Bi/Poepar ati on of the 3'-substituted or unsubstPCTAR/0pETONamM c
acids B-5is illustrated in Schene B. et hyl ation of A-1 from Schene A

using a suitable boron trihalide such as boron trichloride or boron
tribromde, in a suitable organic solvent 5 such as dichl oronet hane or

chl orof orm gi ves the phenol B-2. Hydrogenati on of the nitrophenol B-2 in
MeOH or EtCH in the presence og\], ?j-/&‘)nrﬁ {des the aniline B-3.

Acyl ation of B-3 with mal onyl ori de as shown in Step a) gives the
ester B-4. Alternatively, as showmn in Step b), the ester B-4 can be
prepared by heating the aniline B-3 with an excess dinethyl mal onate at
-140C. Hydrolysis of B-4 with a 10 suitabl e base such as NaCH or KOH in an
aqueous MeOH solution at room tenperature produces the malonam c acids B-5
wherein the variables are as defi gfd abgyle. In addi ti on, acyl ation of B-3
with succinyl chloride in THEOgi ves t @ ester B-RH, Hydrol ysis of B-6 with

a suitable base such as NaCH or anpagqugous MeOH 15 solution at room
tenperature produces the nmal ona acids B-7 erein the variables are as
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Scheme B
Preparation of the 3'-substituted or unsubstituted malonamic acids B-5 is
ilustrated in Scheme B. Demethylation of A-1 from Scheme A using a suitable boron
trihalide such as boron trichloride or boron tribromide, in a suitable organic solvent
5  such as dichloromethane or chloroform gives the phenol B-2. Hydrogenation of the
nitrophenol B-2 in MeOH or EtOH in the presence of 10% Pd/C provides the aniline
B-3. Acylation of B-3 with malonyl chloride in THF as shown in Step a) gives the ester
B-4. Alternatively, as shown in Step b), the ester B-4 can be prepared by heating the
aniline B-3 with an excess dimethyl malonate at ~140°C. Hydrolysis of B-4 with a
10  suitable base such as NaOH or KOH in an aqueous MeOH solution at room
temperature produces the malonamic acids B-5 wherein the variables are as defined
above.
In addition, acylation of B-3 with succinyl chloride in THF gives the ester B-6.
Hydrolysis of B-6 with a suitable base such as NaOH or KOH in an aqueous MeOH
15  solution at room temperature produces the malonamic acids B-7 wherein the

variables are as defined above.



Schene C 3'-Sul fonam des of the present invention are prepared as shown in
Schene C.  Treatnent of the conmpound C-1, which is prepared as the conpound
A-1, whevedn1/74692 R3, R4 and R are each hydrogen, in SchenpCRIBoodbI17neat

chl orosul fonic acid at 5 0Cto roon1tenggrature gi ves the

3' -chl orosul fonyl ated conmpound C-2. Thé““conpound C-2 is reacted with a
primary amne in a suitable solvent, such as dichloronethane, THF, MOH,

Et OH or acetonitrile, in the presence of a suitable base, such as TEA or

di i sopropyl ethylamne, to afford 4 he ¢ ound C 3. Likew se, the conpound
C-4 can be prepared by reacting fﬁemft a secondary am ne under 10 sim /| ar
conditions. Alternatively, the conpound §-4 can be prepared by al kyl ati on
of the conpound C 3 USirﬁkﬁ%' uitabl e alkyl ati ng_agent, such as an al kyl
hal i de RdX wherein X is gen; X\ the of a suitable base, such
as sodium hydride, in a suitab gani vent such as THF. The conpound
C-3 is denethyl ated usi ng boron ' } chloroform 15 The
denet hyl at ed phenol is then converted~to the\mal onamc acid G5, wherein
the variables are as defined above, vga hydf%genation, acyl ation and basic
hydrol ysis by procedures anal ogous to those described in Schene B.

Li kew se, the malonamic acid C6, whefein the variables are as defined
above, can be prepared fromthe nitro | cugpegtind C-4 via denet hyl ati on,

hydr ogenati on, acyl ati on and al kal i ne hydrol ysis by 20 procedures anal ogous
to those described in Schemre B. WO 01/v¥2692 PCT/ 1B01/ 00317 -58 Schene D R1
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R OHD2 NHRRIDd\\\ NHRc RL R1 H3CO\ N2 H3CO\ \~ NO2 / NaH O\
E/ O\ 2RIXOO\ 2 NR Rdo SRCD4 HNRc D3 1. BBr3 1. BBr3 2. H2
2. H2 3. vhouehe 3. CIC2Me O 4. NaOH 4. NaOH R1 H HCeIB1/068300H R1L H
O0\\ O HON)fl-~COOH R2 Rd/ N'\ Rc 6 00\ 0 2 RHRc D5 W
01/ 72692 PCT/ 1B01/00317 -59 Schene D Fdfnation of 3'-carboxanides of the
present invention is carried out as described in Schene D. Treatnent of
C1 from Schene C with hexanethylenetetram ne at 65C in TFA gives the
3' -al dehyde D-1. Oxidation of D1
Scheme C
3’-Sulfonamides of the present invention are prepared as shown in Scheme C.
Treatment of the compound C-1, which is prepared as the compound A-1, wherein
R’ R?, R* and R®are each hydrogen, in Scheme A, with neat chlorosulfonic acid at
5  0°C to room temperature gives the 3'-chlorosulfonylated compound C-2. The

compound C-2 is reacted with a primary amine in a suitable solvent, such as

dichloromethane, THF, MeOH, EtOH or acetonitrile, in the presence of a suitable

base, such as TEA or diisopropylethylamine, to afford the compound C-3. Likewise,

the compound C-4 can be prepared by reacting C-2 with a secondary amine under
10  similar conditions. Alternatively, the compound C-4 can be prepared by alkylation of

the compound C-3 using a suitable alkylating agent, such as an alkyl halide R%X

wherein X is halogen, in the presence of a suitable base, such as sodium hydride, in a

suitable organic solvent such as THF.

The compound C-3 is demethylated using boron tribromide in chloroform.

15  The demethylated phenol is then converted to the malonamic acid C-5, wherein the

variables are as defined above, via hydrogenation, acylation and basic hydrolysis by

procedures analogous to those described in Scheme B. Likewise, the malonamic

acid C-6, wherein the variables are as defined above, can be prepared from the nitro

compound C-4 via demethylation, hydrogenation, acylation and alkaline hydrolysis by

20 procedures analogous to those described in Scheme B.



5 provides the carboxylic acid D-2. Preferred oxidation nethods include
Jones oxidation (chrom c acid/ aqueous sulfuric acid) and those enpl oyi ng
sodi um cWwoni/tw9f NaCl Qi KH2PO4, 2-net hyl - 2- but ene, t - burpanoBo1ion31ITHF) . The
carboxylic acid D-2 can be converted tg,the carboxam de D-3 or D-4
according to nethods anal ogous to those known in the art. For exanple,
enpl oynent of an acid chloride or m xed anhydride of 10 D2 with a primary
amine in a suitable dried aprotic solvent, such as dichl oronethane, THF,
DMVE or DEE, in the presence of a ba%@\éeﬁ{ﬁh as TEA, dinethyl am nopyridi ne
or pyridine, affords the conpound . Likewi se, the conpound D-4 can be
prepared fromthe carboxylic acid D-2 with a secondary agyne under simlar
conditions., A t he car ﬁ}kﬁ id D2 r&f hbe reacted wi
of

: c
N- hydr oxySt'Ilé3 | exyl car j @ : 5 ';}OGr
secondary am ne e presenge a gm%'abl e bg EA in
1, 2-di net hoxyet h ' i he carboxamnm deOR3 o , 3
FE can be converted to the conpdehd D4 by

Al ternatively,
al kyl ation using a suitaple alkylating agent, Buch as an al kyl halide RdX
wherein X is halogen, in the presence of a suitabl eDshse, such as sodi um 20
hydride, in a suitable organic solvent sugh as DMF. The conpound D-3 is

converted to the mal onam c BEG@ D-& V\here\'\%]%?a\IOyari ables are as defined
I

above, via dengihydation, hydrogg on, &cC ion and basic hydrolysis by
procedur es anal-egeus~to thosg_des bed i Schene B. Likew se, the
as g{i ned above, is prepared from

conpound D-6, wherein the varrgbles ar®
the 25 conpound D-4 via deneth tion, hydrogé‘k?ati on, acylation and

al kal i ne hydrol ysis by procedures gpal ogous to those described in Schene
B. WO 01/72692 PCT/ 1B01/00317 -60 Schenme E Synthetic Scheme | R1 Y RLl
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Scheme D

Formation of 3'-carboxamides of the present invention is carried out as
described in Scheme D. Treatment of C-1 from Scheme C with
hexamethylenetetramine at 65°C in TFA gives the 3™-aldehyde D-1. Oxidation of D-1

5 provides the carboxylic acid D-2. Preferred oxidation methods include Jones oxidation
(chromic acid/aqueous sulfuric acid) and those employing sodium chlorite (NaClO,,
KH,PO,, 2-methyl-2-butene, t-butanol in THF). The carboxylic acid D-2 can be
converted to the carboxamide D-3 or D-4 according to methods analogous to those
known in the art. For example, employment of an acid chloride or mixed anhydride of

10  D-2 with a primary amine in a suitable dried aprotic solvent, such as dichloromethane, -
THF, DME or DEE, in the presence of a base, such as TEA, dimethylaminopyridine or
pyridine, affords the compound D-3. Likewise, the compound D-4 can be prepared -
from the carboxylic acid D-2 with a secondary amine under similar conditions.

Also, the carboxylic acid D-2 can be reacted with N-hydroxysuccinimide,

15  dicyclohexylcarbodiimide, and a primary or secondary amine in the presence of a
suitable base, such as TEA in 1,2-dimethoxyethane, to give the carboxamide D-3 or
D-4, respectively. Alternatively, the compound D-3 can be converted to the
compound D-4 by alkylation using a suitable alkylating agent, such as an alkyl halide
R®X wherein X is halogen, in the presence of a suitable base, such as sodium

20 hydride, in a suitable organic solvent such as DMF.

The compound D-3 is converted to the malonamic acid D-5, wherein the
variables are as defined above, via demethylation, hydrogenation, acylation and basic
hydrolysis by procedures analogous to those described in Scheme B. Likewise, the
compound D-6, wherein the variables are as defined above, is prepared from the

25 compound D-4 via demethylation, hydrogenation, acylation and alkaline hydrolysis by
procedures analogous to those described in Scheme B.



E-5 | 1. H2, 10%Pd/C 2. G CO2M 0 3. KHRL H HO\~NY CO2H 01 )r'~
J O\ 20S0 RYE2 X Schenme E Preparation of 3 -aryl sul fones of the
present iw@entiéen is outlined in Synthetic 5 Schenes | arpdI/BBEgOzIowWn in
Scheme E. In Synthetic Schene 1, treatngnt of CG1 from Schene C with
arylsulfonic acid or arylsulfonyl chlorrde in the presence of a

dehydrating agent, preferably P205 in nethanesul fonic acid (Eaton's
reagent) or WO 01/72692 PCT/ 1B01/ 00317 -62 pol yphosphoric acid at -110C
gives the sulfone E-1 wherein X and YggifheSubstituents in the phenyl ring.
The nitro conpound E-1 can be conveyiugdicsendne1r Nl onam ¢ acid E-2, wherein
the variables are as defined above, via denethylation, hydrogenation,

acyl ation and hydrol ysis by procedures anal ogous to those described 5 in

Scheme B. A tgrnatively,\the 3'-aryl sy¥fones he presentRinvention may
pr ef er abl y%e6 pr epar ed ﬁliqzeﬁ—':isjz\fj\ISynt het 386 “hexe 2. ReductiNste of
commercially av§ bl e ul f onyl ~ChtsojHde E- 3 sodi Ifite in
H20 in the presen such as —sodiunPhi carbe OH, affords

Z e -0 d
arylsulfinic acid E-4° Addi t Ran ofEdons Rergel® bgrdoqui non®in a haxture of
et hanol and water giwes the di hydroxyaryl -aryl sul e E- 5. Selective
aryl ation of the dihydroxyaryl-aryl sul fone E- Saq/y e aetlieved by reaction
with a 4-halonitrobenzene A-1 d from Scheme A t%r/\t>{ eatnment with

1. BBrs o
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potassium bis(trinmethylsilyl)amde in N-nethylpyrrolidinone in the presence
of 18- crown-6 and nol ecul ar sieves to give the hydroxy-nitro conpound E-6.
The hydr ox@ o/Repi t ro conpound E-6 nmay be converted to thePawiBMAN3C acid
E-2 by hydrogenation, acylation, and h%plrol ysis in a manner anal ogous to
those described in Schene B. WD 01/ 72692 PCT/ 1B01/ 00317 -63 Schene F Rl Rl
H3C0 \ NO2 HBCOR1L 2 NO 1. CISGBH O- SO R2 2. Na2S@®, NaHCG3 CHR2 C1
H2ZOF-1 Rl HSCO\ NO2 1. BBr3 RcX, NaHCO3, ( 2. H2, 10% Pd/C EtOH ~S O 2
3. GO C2M or Et Rc RF-2 4. NaOskiBhe eHQddhuell- -If'COOHO | / 0 "S O
Ox Rc R2 F-3 Schenme F Preparation oByntheti@bdi¥mstl f ones of the present
invention is illustrated in Scheme 5 F. The conmpound CG-1 from Schene Cis
reacted with chlorosulfonic acid to gghcg the 3'-chlorosul fonyl abgdl

conmpound, which is shown as t C-N&8M, NBgb@re C.g S
3-chl orosul fonyl at ed corrpouNd'Ts reduced with sodiug sty n HO in the
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Scheme E
Preparation of 3’-arylsuifones of the present invention is outlined in Synthetic
5 Schemes 1 and 2 as shown in Scheme E. In Synthetic Scheme 1, treatment of C-1
from Scheme C with arylsulfonic acid or arylsulfonyl chioride in the presence of a .
dehydrating agent, preferably P,Os in methanesulfonic acid (Eaton’s reagent) or



F-1. Alkylation of the sulfinic acid F-1 wth an al kyl halide RX wherein X
I's hal ogen in 10 the presence of a base, such as sodi um bi carbonate, NaCH,
sodi um hywdo bdee9s0di um et hoxi de or potassi umt - but oxi dePCTiIRES0I1E

al kyl sul fone F-2 wherein Rc is alkyl. Tgg nitro conpound F-2 can be
converted to the malonamc acid F-3, wherein Rc is alkyl and the other
vari abl es are as defined above, via denethylation, hydrogenati on,

acyl ation and hydrol ysis by procedures anal ogous to those described in

Scheme B._beyIRRoh&dd 41185 8he01BRURGH PHTRbrAMhdShEleZ as the
reduci ng agent in ethanol. WO 01/72692 PCT/1B01/ 00317 -64 Scheme G Rl R1

H3CO \ \ ~ Rudpstityeats ixthengenylringobine nitrp comprgnd&-1 aanpemenvesied to thegpr 3 R H
Cacl? o TR SN ) el s s AR B Bl 2 MK,
2 hydrogenation, acylation and hydrol;F/)sis by procedpures analogous to those described ¢

5 in Scheme B.

Alternatively, the 3’-arylsulfones of the present invention may preferably be
prepared as detailed in Synthetic Scheme 2. Reduction of commercially available
arylsulfonyl chloride E-3 with sodium sulfite in H,O in the presence of a base, such as
sodium bicarbonate or NaOH, affords arylsulfinic acid E-4. Addition of E-4 to

10  benzoquinone in a mixture of ethanol and water gives the dihydroxyaryl-arylsulfone E-
5. Selective arylation of the dihydroxyaryl-arylsulfone E-5 may be achieved by
reaction with a 4-halonitrobenzene A-1d from Scheme A after treatment with
potassium bis(trimethylsilyllamide in N-methylpyrrolidinone in the presence of 18-
crown-6 and molecular sieves to give the hydroxy-nitro compound E-6. The hydroxy-

15 nitro compound E-6 may be converted to the malonamic acid E-2 by hydrogenation,

acylation, and hydrolysis in a manner analogous to those described in Scheme B.



R R G3 NaOHR HO\ H NCCOOHHO/ O\\ 2 R Rc G5 WO 01/72692
PCT/ 1B01/ 00317 -65 Schene G 3'-Keto and 3'-hydroxy derivatives of the
present iweentieen are prepared as shown in Schene G Tit ROT/ABN1/00317
tetrachl oride-catal yzed Friedel -Crafts %'c{yl ation of CG1 from Schene C with
acid chloride in dichloronethane at roofrtenperature produces 5 G1
wherein Rc is as defined above. The nmal onam c acid ester G2 wherein the
vari abl es are as defined above is prepared fromthe nitro conmpound G 1 via
denet hyl ati on, hydrogenati on and Iatllpn by procedures anal ogous to those
described in Schene B. Al kaline h%‘%& 5| s of G2 with a suitable base such
as NaCH gives the malonamc acid G 3 wherein the vari ables are as defined
above. 10 Reduction of G2 with sodi um borohydride in MeCH affords t he
al cohol G 4 wherein theRWarl abI es are as defined above THR's reduction may
al so be pert6Pred yd)\S (Dpn usi ng Ran&yCR nickel catghyst.NG kal i ne
hydr ol ysi s of th uilt ab ﬁ‘g&z such as Nael (:I;J;f{e acid G5
wherei n the variahles_ar \ defl 1% WONQ L7269 C{lBOl/ 00317
-66 Scheme H R1 coQ S o
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Scheme F

Preparation of 3'-alkylsulfones of the present invention is illustrated in Scheme
5 F. The compound C-1 from Scheme C is reacted with chlorosulfonic acid to give the
3’-chlorosulfonylated compound, which is shown as the compound C-2 in Scheme C.
This 3-chlorosulfonylated compound is reduced with sodium sulfite in H,O in the
presence of a base, such as sodium bicarbonate or NaOH, to afford the sulfinic acid
F-1. Alkylation of the sulfinic acid F-1 with an alkyl halide R°X wherein X is halogen in
10  the presence of a base, such as sodium bicarbonate, NaOH, sodium hydride, sodium
methoxide or potassium t-butoxide, gives the alkylsulfone F-2 wherein R® is alkyl. The
nitro compound F-2 can be converted to the malonamic acid F-3, wherein R® is alkyl
and the other variables are as defined above, via demethylation, hydrogenation,
acylation and hydrolysis by procedures analogous to those described in Scheme B.
15  The reduction may also be performed using SnCl, as the reducing agent in ethanol.



Ox R2 R G1 RIMyX Et3SiH, TFA or RdLi H3CORL \ NO2 H3CO\1l N2 HO
RO Re R ORR H2 Re H11. BBr3 1. BBr3 1 2. H, 1.0%Pd/C 2. H2, 10%
Pd/C O Wo81/76Y102Me 3. CICO2Me 4. NaCH 4. NaOH R1 HO PCT/B01@Q3F R1 HO O
HOH 0\ 2 Nd--CCOOH RRc 0 H4 O2,,R Rc H3 W 01/72692

PCT/ 1B01/ 00317 -67 Scheme H Fornmati on d? 3'-tertiary al cohols and
3'-nmethyl ene derivatives is carried out as described in Schene H Conplete
reducti on of the ketone carbonyl group of G1
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from Scheme G wherein Rc is as defined above, with triethylsilane and
trifluoroacetic 5 acid in dichloronethane gives the conpound H 1. The

mal onam ov@oi/tkebt 3 wherein the variables are as defined roODWBRY1/00ET be
prepared fromH 1 via denethylation, h éi_r ogenation, acylation and

hydrol ysis by procedures anal ogous to those described in Schenme B. The
ketone G 1 from Schene Gis reacted with a Gignard reagent or 10

organol i t hi um conpound, wherein Rd is as defined above, in an aprotic

sol vent such as diethyl ether or THG tQ.afford the alcohol H2. The nitro
conpound H2 is converted to the malonamc acid H 4, wherein the vari ables
are as defined &béete,andiZxhydiexderiyatives ohthetpyelentimmention@re arepargdiasn and

01/ 72652 PEPERIFEGEESS. MRREAREchBiod B CARGEBCR BpalTs ¢, 0 oy
Pd/ C Y O RengSchemeCoaviih acig-chlofide Ridi¢hleiomisth@ooaHRom temperdftgempdducedn O R 2
-1 Rl g HOG\-1 WhSeln Mimn%%%{ iR rﬁalgnémlg JRRERNS 2 RhePlin the
variables are as defined above is prepared from the nitro compound G-1 via
demethylation, hydrogenation and acylation by procedures analogous to those
described in Scheme B. Alkaline hydrolysis of G-2 with a suitable base such as
NaOH gives the malonamic acid G-3 wherein the variables are as defined above.
10  Reduction of G-2 with sodium borohydride in MeOH affords the alcohol G-4 wherein
the variables are as defined above. This reduction may also be performed by
hydrogenation using Raney’s nickel catalyst. Alkaline hydrolysis of G-4 with a
suitable base such as NaOH yields the acid G-5 wherein the variables are as defined
above.
15



1-2 NaBH(OQAc)3 RL HOH N COOCH3 1) NaOH O\ OR2 2) HO Rd/M Rc 1-3

RL HOH N,CCOOHI O ,JZ~, 2 NC- Ox R+ Rd/HRc 1-4 WO 01/ 72692

PCT/ 1BO1MO81T2692 69 Schene | Preparation of 3'-nethyl am neCOsBawaives of

the present invention is outlined in %élems | . The conmpound CG-1 from

Scheme C can be converted to the malonanic acid ester 1-1 by

denet hyl ati on, hydrogenation and acyl ati on by procedures 5 anal ogous to

t hose described in Schene B. Fornylation of I-1 with

hexamet hyl enetetram ne at 65C in TEA givgs the 3'-al dehyde 1-2. The

al dehyde 1-2 can be converted to e nethylam no derivative 1-3, wherein

the variables are as defined above, by nethods known in the art. A

preferred method utilizes reductive am nation. For exanple, the reductive

am nation can be acconplished by the 10 reartion of the al dehyde 1-2 with

an amine, wherein Rc and Rd di#Qis defj ned aixakgp,/N@@d a reducing agent in
e

a suitable solvent in the presence A mjt'ecull ar sieves. Preferred
reduci ng agents are sodi um cyguobo pdri delssQdi um triacet oxyborohydride
and.sodi um borohydride. Preferrgd organi ®sol vents include EtOH MOH and

1, 2-di chl roet hane. Hydrolysis ochl-S with a suit®bl e base such as
G-1

RIMgX
| g Et,SiH, TFA
or
RILi
R ]
H5CO. R
NN02 H3CO. \47N02
HO 0 N \ Ok\l
H-2 RC
H-1
1. BBrs 1. BBr3
2. Hy, 10% Pd/C 2. Hy, 10% Pd/C
3. Cl\r(l)/\COZMe 3. Cl\g\COZMe
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R
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HO \ H
XY cooH 1
HO o \\| O Ho R\ ¥
>3 COOH
2
R ke R U T)A
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H-4 0 X
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15 NaOH yields the HCl salt 1-4 on acidification wherein the variables are
as defined above. WO 01/72692 PCT/1B01/00317 -70 Scheme J H3CO H3CO | /
H2Q2 \ | Wwo0rQd22 conc. H2SO4 O CH J-1 J-2 Rl Rl Cl--Cl } NOPIBSGG1YY \, NO2
12/ v\ -\ 0tBuxX, DvsO 0O 2 R J-36 CH3 R1L H3CO ~ NO2 aryl boronic acid
TFAHO O\ \ ~~ R2or XI| BF4 J-4Y 2 H3CO\ , N0O2 1. BBr3 ' | 2. HZ,
10%Pd/C 0. / O\ \ 2 R3. C CO2M J-50 J~X4. NaOHYRLH HO\ \~ N
--~COOH O O\\ 0 R2

Scheme H
Formation of 3’-tertiary alcohols and 3’-methylene derivatives is carried out as
described in Scheme H. Complete reduction of the ketone carbonyl group of G-1
from Scheme G, wherein R° is as defined above, with triethylsilane and trifluoroacetic
5  acid in dichloromethane gives the compound H-1. The malonamic acid H-3 wherein
the variables are as defined above, can be prepared from H-1 via demethylation,
hydrogenation, acylation and hydrolysis by procedures analogous to those described
in Scheme B.
The ketone G-1 from Scheme G is reacted with a Grignard reagent or
10  organolithium compound, wherein R? is as defined above, in an aprotic solvent such
as diethyl ether or THF to afford the alcohol H-2. The nitro compound H-2 is
converted to the malonamic acid H-4, wherein the variables are as defined above, via
demethylation, hydrogenation, acylation and hydrolysis by procedures analogous to
those described in Scheme B.
15



J-6 Y WD 01/ 72692 PCT/1B01/00317 -71 Schene J 3'-Arylethers are prepared
as shown in Schene J. The commercially available conpound J-1 is reacted
wi t h hydmvogen7ser oxi de in MeOH fol |l owed by addition of cpPOTIBHABMtO give
the phenol J-2. The phenol J-2 is coupl with 4 5 chloronitrobenzene in
DVSO i n the presence of potassiumt-butoxide to afford the coupling ether
J-3. Debenzylation of J-3 with thioanisole in TFA at roomtenperature
produces the 3'-hydroxy conmpound J-4. Conversi on of J-4 to the arylether
J-5 can be acconplished by coupli n% With an aryl boronic acid in the
presence of copper (Il1) acetate and a sw tabI e base such as TEA, pyridine
or a mxture of TEA and pyridine in 10 dichl oronethane. Alternatively, the
arylether J-5 can al so be obtained by coupling J-4 wth aryliodonium
tetrafl uoroborate in the presence of copper bronze and TEA in
di chl or onet hane. The mal onamic Rtid J-6, wherei /N and Y are substituents
on the phenyl rH 3 e ot he ar Nﬂbies are "Hefi ned above, is
prepared fromthe ni t omﬁ vi a denet%ﬁzaIQ%rPd/(Bydrogenat| on,
acyl ation and hydroly dures analogous to those.described in
/ 1801/ 00 -72 Sche@éf RL H N2 NI K2CO3 Ra

Schene B. WO 01/72692 P
I + J~'"\ -MH X R2 N-net hyl pyrrolldBne K-1 K-2
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R2 K3R NN-\~COOH Ral | R K-4 Schene K5 The preparation of

I ndol e analogs is illustrated in Scheme K The ether conpound K-3 can be
prepared w9 ovmept i ng the conmercially avail abl e conmpound KeT/IBOAi0D317t he
commercially avail abl e p-hal oni trobenzegg K-2 (also A-1 d in Schenme A),
such as 4-iodonitrobenzene, in N-nmethylpyrrolidone at 125C in the presence
of potassium carbonate. The nitro conpound K-3 is then converted to the
mal onam ¢ 10 acid K-4, wherein the variables are as defined above, via
hydr ogenati on, acyl ation and hydro:D#j y procedures anal ogous to those
described in Scheme B. WO 01/ 72692 P1B01/ 00317 -73 Scheme L R6 Ri HO
RO NH2 O 1 ( ClPreperaiionRd 3RZetDyRMinkEderivatives of the prégenRinvehtian@ adlineéd) \ OBn H2

R4 O O 10EHShe R Joh%)ouﬁﬁs cH froh@cRethe T danbe cdnvElibd 6 the malonamic
acid ester -1 by demefhylation, hydrogenation and acylation by procedures
5 analogous to those described in Scheme B. Formylation of 1-1 with

hexamethylenetetramine at 65°C in TFA gives the 3-aldehyde I-2. The aldehyde I-2
can be converted to the methylamino derivative 1-3, wherein the variables are as
defined above, by methods known in the art. A preferred method utilizes reductive
amination. For example, the reductive amination can be accomplished by the

10  reaction of the aldehyde I-2 with an amine, wherein R® and R® are as defined above,
and a reducing agent in a suitable solvent in the presence of 3 A molecular sieves.
Preferred reducing agents are sodium cyanoborohydride, sodium
triacetoxyborohydride and sodium borohydride. Preferred organic solvents include
EtOH, MeOH and 1,2-dichlroethane. Hydrolysis of I-3 with a suitable base such as

15 NaOH yields the HCI salt I-4 on acidification wherein the variables are as defined

above.



RO 3 R2 L-3 Schenme L The preparation of Cl-2-hydroxy-acetamde is
outlined in Schenme L. 5 Acylation of the aniline L-1 prepared as descri bed
i n Schenmaw®owiieh2 benzyl oxyacetyl chloride in THE in the persRnoesgf TEA

gi ves the benzyl oxyacetam de L-2. Hydrggenation of L-2 in the presence of
10% Pd/ C affords the debenzyl ated produc L-3 wherein the variables are as
defined above. WD 01/ 72692 PCT/1B01/00317 -74 Scheme M s R R HO 0 LNCOO
HRF RO RSOCI2 R4 0 THE RBRZ M1 R6 R~ HRs RO HORO\ NCI NHRcRd I \
(0O0OCHRC2 R4R3OR2 M2RRBLRA HORONRERON Rd 00RO 2
3 R R M3 Schemre M
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The formation of Cl-malonamdes is carried out as described in Schere M 5
Treatnent of the acid M1, prepared as described in Schene B above, wth

t hi onyl wedboriegdre in THE gives the acid chloride M2. Therperigbi®bigri de M 2
is reacted with an amne in a suitable §ol vent such as nethyl ene chloride
to give the mal onam de M3, wherein tﬁg ‘vari abl es are as defined above. WD
01/ 72692 PCT/ 1B01/ 00317 -75 Scheme N O Br O NBS~ CH30O NO2 TFA MeO NO2
NNl N2 H, Pd/C CHOZIIXI / \ N+\ | HMONH Lr NN3 N4 O =

pol ystyrene resin 1) M4NB( OAc) 3H Chlélﬁ%lijN Br N-C-COOQOCH3 NH (Resin
B) ON5 Scheme N5 The conpound N-17 “prepared as described in Schene A,

i s brom nat ed t 8-Axfdtimarsl atehweparep assbowh B, Sahemeg). The comrengidie available

o ones s EAPbIHE R Ieabkh LIRS BBk YROBIRSELS elhotBl) b,
- 76 ani | i neom¢. Bi,SOstorgive the phena@ isl. el heqateadlyk2 is doydied géthati on o
(pal | ady U R RRRRESIALNS Dalsh G0 HlesBRE! &BlasslRF SiRBRA B rifink S 1 ©f ned
coupling ether J-3. Debenzylation of J-3 with thioanisole in TFA at room temperature
produces the 3’-hydroxy compound J-4. Conversion of J-4 to the arylether J-5 can be
accomplished by coupling J-4 with an arylboronic acid in the presence of copper (II)
acetate and a suitable base such as TEA, pyridine or a mixture of TEA and pyridine in
10  dichloromethane. Alternatively, the arylether J-5 can also be obtained by coupling J-4
with aryliodonium tetrafluoroborate in the presence of copper bronze and TEA in
dichloromethane. The malonamic acid J-6, wherein X and Y are substituents on the
phenyl ring and the other variables are as defined above, is prepared from the nitro
compound J-5 via demethylation, hydrogenation, acylation and hydrolysis by
15  procedures analogous to those described in Scheme B.



an indole resin N-4, using, for exanple, reductive am nation conditions,
such as tetranethyl ammoni um tri acet oxyborohydri de and sodi um

cyanobor ovgdr/7e2 i n 5 di chl oroet hane and met hanol, to af f P€DIBHM0317
resin-bound aniline N5 (Resin B). Scherre OBr NOOCH3 NH-~NNS5
(Resin B) 0 OO HO'' TFFH Br NOOH*NOH ~N- 0O (Resin C) 0 0-1
Schene 0 10 The functionalized resin N5 (Resin B) is coupled to a
carboxylic acid, such as nono-tert-butyl malonate, using a suitable
coupling reagent, such as WO 01/ 7)%' 82 PCT/ 1B01/ 00317 -77

t et ramet hyi f [ uor of or mani di ni um hex&f'f phosphate, in the presence of a
sui tabl e base such as N, N-diisopropylethylamne, to afford the resin-bound
am de 0-1 (Resin C). Schenme P Br N 0--~ OCH3 NOH ~-NOO (Resin Q) O
O 1 TFA CHC12

NO,

ST

N-methylpyrrolidone

K-2
1. Hp, 10% Pd/C
1
H R Cl
N N NO; 2. U CoaMe
N P > .
(0] \ 2 3. NaOH
R
K-3
R
H H
z N
N > \H/\COOH
R® \N e l 0]
oK,
K-4
Scheme K
5 The preparation of indole analogs is illustrated in Scheme K. The ether

compound K-3 can be prepared by coupling the commercially available compound K-
1 with the commercially available p-halonitrobenzene K-2 (also A-1d in Scheme A),
such as 4-iodonitrobenzene, in N-methylpyrrolidone at 125°C in the presence of
potassium carbonate. The nitro compound K-3 is then converted to the malonamic

10  acid K-4, wherein the variables are as defined above, via hydrogenation, acylation
and hydrolysis by procedures analogous to those described in Scheme B.



Ar-B(OH)2 Pd(PPh3)4 DMF Br / f OO0 O Na2CB Il AIA CH3O\ N OH P-3 Ar
NOOCH3 1) BBr3 - 2) MOH NHOLYNOO (Resin D OP-1Br/ I O OO
1) BBr3 Aw®&oR)26btOH HO\ HOCH3 P-4 Ar / O& 0 O\ | HICABO10CH3 H 5
P-2 WD 01/72692 PCT/1B01/00317 -78- Scheme P The functionalized resin 0-1
(Resin C) is coupled to an organoboronic acid, such as

4- met hoxyphenyl boronic acid, in the presence of a pall adium catal yst, such
as tetrakis(triphenyl phosphi ne)pal | adiun{0) and a base, such as aqueous
sodium 5 carbonate, in a suitable orgagif,sol vent such as DVF or

1, 2-di chl oroet hane, to afford the resin und am de P-1 (Resin D) wherein
aryl is optionally substituted phenyl. The resin bound amde P-1 (Resin D)
i s demethyl ated and cl earfed frqg’lthe resin by using a suitable boron
trihalide, such asygpropilrighloride gyyboron tribrgnmde, in a suitable
organi ¢ solvent, such 2-dig th%me or 1, /lq/biggrorret hane, and
then 10 esteri f| ed by ) aquouslmet hanol to @ilve the conmpound P-2
wherein aryl is Op# y o SR ted phenyT~ |£E _I_rHerl n 0O-1I (Resin C) is

RS R H
HO RO \o N '
/é//\ﬂ/ \ﬂ/\OBn Hy
R4 0 \\2 ° 10%Pd/C
R3 R
L-2
RO . R’ H
HO R > N
Ieape
O
4 N
RO o \RZ
L-3
Scheme L

The preparation of C1-2-hydroxy-acetamide is outlined in Scheme L.

5  Acylation of the aniline L-1 prepared as described in Scheme B with benzyloxyacetyl
chloride in THF in the presence of TEA gives the benzyloxyacetamide L-2.
Hydrogenation of L-2 in the presence of 10% Pd/C affords the debenzylated product
L-3 wherein the variables are as defined above.



acid in dichloronmethane to give the malonam c acid P-3. The functionalized
resin 0-1 (Resin C) is denethylated and cleaved fromthe resin by using a
sui t abl e wopomepz i hal i de, such as boron trichloride or bopomwiRmioh3ioM de,

15 in a suitable organic solvent, such as 1,2-dichloroethane or

1, 2-di chl oronet hane, and then esterified by using agueous nethanol to give
t he conpound P-4. WO 01/72692 PCT/ 1B01/00317 -79 Scheme Q Ove Ove TFA Owe
O CO2H H2 CO2H P205 Pd/C Owve OV OV Q1 Q2 Q3 BG3 K2C03 X OH MIES
SAOCHODMSORL = R2 + ("Illril Q4 Q5 A1d MO\ HON I\
Nothioninb £ 0 NBA T 0 k2 Ho 1 o BT Al R /R R R Y N
N2 NH2 Q6 Q7 @8 OC~ CO2W HO\ NaCH, EtOH HO\ H20/ 00/ O

R® R 8
HO R\ H RN Ro
@/ COOH SOCl,
N 0]
R? o X , THF
R® R
M-1
RS R!
HR& R®
HO 0
O O
=t o \\R2 CH,Cl,
R3
M-2
RS R R
HR& RY]
0
P M N
. O O
4
R 0 \R2
R3
M-3
Scheme M

The formation of C1-malonamides is carried out as described in Scheme M.
5  Treatment of the acid M-1, prepared as described in Scheme B above, with thionyl
chloride in THF gives the acid chloride M-2. The acid chloride M-2 is reacted with an
amine in a suitable solvent such as methylene chloride to give the malonamide M-3,
wherein the variables are as defined above.



R~r~1 R R R2 Y HNUCH2ZCO2H HNyCH2CO2Me 0 0 Q10 Q9 WO 01/72692

PCT/ 1B01/ 00317 -80 Schene Q Preparation of the indan-nmalonamc acid Q1 O
is showmmwaoBtlene Q Hydrogenation of the commercial | y reBIBEDDE7

2, 5-di met hoxycinnanic acid Q1 gives 2§ propionic acid Q2. Treatnent of
Q2 with P205 in TFA affords the indano Q3. 5 Selective denethyl ation of
Q@3 with B3 in CH2Cl 2 produces the phenol Q4. Reduction of the Q4
conmpound with triethylsilane in the presence of nethanesul fonic acid
yields the indan Q5. Coupling of thgql nda Q5 with the chloronitrobenzene
A1l dfromSchene Ain DVBO, using p cheqy carbonate as a base, gives the
diaryl ether Q6. Denethylation of the Q6 conpound with nmethionine in

met hanesul fonic 10 acid affords the phenol Q7. The conpound Q 7 can be
converted to the malonamc acid Q10 via hydrogenation, acylation and

al kal i ne hydrol ysis by progedures anal ogous to those described above in

Schene B. WD 01/ 7 eC] 01/00317 -81 Schens H2SO4 NC OH
1000C, 20 mn-O cOH CN HN 10¢gg3 13 h O 2 KHMDS,
18- cr own- 6, | NO2—®/ OH RL HN HN
CHiD NOz TEA MeO Nalz
N-1 N-2
l H,,Pd/C
CHO
Br- o
|: > + |: ]
N MeO NH;
NI N-3
N-4 0 = polystyrene resin
1) Mey4NB(OAc)3H
2) NaBH3CN
OCH
Nesants Jass
N H
N
(Resin B) O N-5
Scheme N
5 The compound N-1, prepared as described in Scheme A, is brominated to

afford the compound N-2, using, for example, N-bromosuccinimide and trifluoroacetic
acid in chloroform at reflux. The compound N-2 is reduced to the corresponding



R3Cd R2A1d Base R4 Ml H3CO R1 \~ NO2 |I. H2, 10%Pd/C O O\ 2.
Cl-Fr---CO2M R2 0 RHNR6 3. NaOH RaX, NaH RL H HO N--~COOH H3CO
RI\~ NO2W0o01/26¢9R 0 O HN R NR7 R5 Ra 1. BBr3 2. H2, paDWB®R#GE7HO R1 H
N~ COOH 3 Cl~Co2Me 0 0 O 4. NaO—I\27~ Ra R-8 WD 01/72692

PCT/ 1B01/ 00317 -82 Scheme R The preparati on of the isoindol-1-one
conpounds R5 and R-7 is outlined in Schenme R The

4, 7-di hydroxy-i soi ndol e-1, 3-dione R 2 is prepared by heating the

aniline N-3, using, for example, catalytic hydrogenation (palladium/carbon catalyst in
ethyl acetate). The compound N-3 is joined to a resin-bound aryl aldehyde such as
an indole resin N-4, using, for example, reductive amination conditions, such as
tetramethylammonium triacetoxyborohydride and sodium cyanoborohydride in

5 dichloroethane and methanol, to afford the resin-bound aniline N-5 (Resin B).

Scheme O
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Nl S0 Soon
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(Resin C)

o/
O
O
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Scheme O
10 The functionalized resin N-5 (Resin B) is coupled to a carboxylic acid, such as

mono-tert-butyl malonate, using a suitable coupling reagent, such as



commerci ally avail abl e 3, 6-di hydroxy-phthalonitrile R-1 with aqueous H2SO4
at 100 5 Cfor 20 mn. (Chem Europ. J., EN; 2;1;31-44, 1996). Reduction of
the i soi mlobE7598- dione R 2 with zinc in glacial acetic pcT/aB@Eod0 C for
13 h affords R 3. (J. Med. Chem, 243-246, 1983). Selective arylation of
t he di hydroxy-isoindole-1 -one R-3 may 'be achieved by reaction with a

4- hal oni trobenzene, A-1 d from Schene A, after treatnent with potassium
bis(trinethylsilyl)am de in N-nethyl pyrrolidinone in the 10 presence of

18- crown- 6, and cul.ar si.eves to give the droxy-nitro ¢co nd R- 4.
The. hydr ox AT S BRI A NG el CriebEh bl i R RS TR B AT o R 5
by hydr ogbasd sueh asa;Midisoopylethylaiing! ol affordsthie mesin-BaummkeamipD-0gResn t o t hat
descri bed 'CS Schenme B. Also, the isoindole-1-one R-4 can be sel ectively
nmet hyl ated™'n the presence of a base, such as potassium
bis(trinethylsilyl)amde to yield the 0 15 nethyl ated conpound R-6.
Treatnent of the nethoxy-isoindole-1l -one R-6 wiwth an al kyl halide using a
base, such as sodi um hydride, gi ve§°l?€HBeELal kyl ated compound R-7. The

met hoxy-nitro conpound R-7 may be converted to the malonamic acid R-8 via
denet hyl ati on, hydrogenation, acylation, and hydrolysis in a manner

anal ogous to that described in Schenme B. ~20 The prmsent invention has an

aspect that relates to the trea y— he di se/ condi ti ons descri bed
herein with a conbi natigf i We— @ QeHii nati on t her apy
treatnment, both the co gention d the other drug

t herapi es are adm ni st ered N ns, male or ferale) by
conventional fornulations and_neghods ) as de%ed above. recogni zed by
those 25 skilled in the art, tfe t er?peu?i cally effective amqunts of the

conpounds of this invemesgrc)a0d t ot her drug therapies to b
adm nistered to a patient in conbinati®nl thekapy gre Hn&nt will

upon a nunber of factors, including, wthout N mi tAi§ 2¥2t he bi ol
activity desired, the condition of the patient,

and tol erance for t\ie drug.

Dosages and nodes of adm nistration of the othelN drug therapies usef\ul in
the 30 present invention are kKnown in the art, f¥r exanple, as set fqrth in
t he patents, patenfr-B&pphi cat/ons and publications described bel ow, ich
are hereby incorpor&Peisly reference hergi nintheir Jentirety. For

i nstance, the charpgferi sti of patients ) i ng @t heroscl grosi s
are well known to NBgs®;in fhe art and include gati o Jpavk a fanily

hi story of WO 01/72692 PCT//1B01/ 00317 cH® cardi o | s€as®H

i ncl udi ng hypertensi on and/ at heroscl erosi's, obese pati ent d7

N H 0
Kn/N O O ﬁ< ,
o) 1 P-1
(Resin D) Br o 0O O
1) BBry )l\/u‘oc
2) MeOH HO N Ha
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patients who exercise infrequently, patients with hyperchol esterol em a,
hyperli pidem a and/or hypertriglyceridema, patients having high | evel s of
LDL or LWapy7pwatients having |ow | evels of HDL, and thePCT/A®N1/0B317n one
aspect, the present invention concerns the treatnent of diabetes,

i ncluding inpaired glucose tolerance, insulin resistance, insulin dependent
di abetes nellitus (Type |I) and non-insulin dependent diabetes nellitus
(NI'DDM or Type Il1). Also included in the treatnent of diabetes are the

di abetic conplications, such as neurogathy. pnephropathy, retinopathy or
cataracts. 10 The preferred type of diabetes to be treated by the conpounds
of the present Thavertipaalized rasorOi1(Resine)depriptiRsio agicsganodsronislacid us, al so

known as Typg, d 4-n§gtﬁ$&%ﬁeﬁwyw%hnli\é 5@%@@2&&@% eﬁ? pggp%géetglg?tbs}/uch

adm nistering to a patient "having di'abet ), Insulin
r esi st ance as itetfskis(tapheyylpbosphinegpaliedinoé)) and aavaseosuchies agiuades sadiutd

conpl i cati QQr%Pﬁé't%hiP:as ﬁSb‘lE%%%%’sog{éﬂPmcﬂpa%tﬁMF of ?Tzifcﬁgﬂc%&}ﬁaﬁ’ t§akggact s, a

t herapeutically effective a a conmpound o present 1nvention. It
is also cdhresplbausd amide P-di(Rbsin &) wherain aat ie dptignadiyl substititas phegylaTe®npound

of the presgr [V, j | o - o treat
di abet eg. ep')r%%dedrqjta P%gﬂa eenpgjmtggmgg&%ee@%?gé&{%aﬁpemaﬁg3%35@?@%” n 20
conbi nat i oa switaéliie horworyialide, svth ab bondsetarideroy batandribromidey thea $uitsblei N and
insulin an . A LA A Ly il = i Lhot ropi n) and
ap1 (o SRRt 3t T2 ARk Rane S haichGrolfdnghd S

gl i bent0 amedterified by isitgraduboys tefttanahiodive the ebmpexa?-Qeyhe@iy piykisde(r) ,

i Cride. . Li i bt ) ! , ; in
but or i n: - SUGRRESAIES nerlDailrbah 057 (e Rl B e Bl il dtiecr ™ "
deri gl i dol agidiinldizbireometiadireer to)give, the Malgmamixacid P& her i nsul i n secr et agogues:

engl 1 tazone, 7 JgenndRABaaRRE o L T alna b Ph a8 BT, oo o

oxi dat i on iredin by tsing a soitaboloron trinatidey such asborgh trinbkridasebomh tribirdroids;

acarbosg, mgli. m.al it ate Li - 25 7. .20 cam glibose,
VDL 73 16450 §9'%1§!§n G syt suc 2 15%@%@‘9@%“%* ?é-‘%?ﬁ%?ﬁ‘e%ﬁe’ 14, QL
316, 243; plienEsbatified bguaing agudousirhethanol ko §igd tHeA®mpoupd &8-4.1 ower i ng agent s:
benfl uorex; antiobesity agents: fenfluram ne; vanadate and vanadi um

conpl exes (e.g., Naglivan(r)) and peroxovanadi um conpl exes; anylin

ant agoni sts; gl ucagon antagoni sts; gluconeogenesis inhibitors; W 01/72692
PCT/ 1B01/ 00317



-84 somatostatin anal ogs; antilipolytic agents: nicotinic acid, acipinox,
WAG 994. Al so contenplated to be used in conbination with a conpound of

t he presavo ovixweention are pramintide (SyminTM, AC 299BCwmDInaiegl i ni de.
Any agent or conbination of agents can,pe adm ni stered as described above.
5 In addition, the conpounds of the present invention can be used in

conbi nation with one or nore al dose reductase inhibitors, glycogen
phosphoryl ase inhibitors, sorbitol dehydrogenase inhibitors, NHE-1

i nhibitors and/or glucocorticoid recqg%%%ug t agoni sts. The conpounds of

t he present invention can be used in comoination wwth an 10 al dose
reductase inhibitor. Al dose reductase inhibitors constitute a class of
conpounds that have beconme wi dely kngwn for their wtdlity ig,dreating

condi tions arf*§i ng from compl i catigns of «,abet esp.guch as di gbetic

neur opat hy a n P at hy=—Such pounds ar e -weH—kne ose skilled
inthe art a re readilwaﬁenti #d by standard bi ol ogisat ~Yests. For
exanpl e, the apose reduct ase 15 inkpnai tor zopolrestat, 1-pshdal azi neacetic
aci d, 3,4-di hydfo-4-oxo-3-[[5- (trifluoronethyl)-2-benzothiazolys]

met hyl ]-, andanel ated conpounds are%fescribed in U.S. Patent No. 4,939, 140
to Larson et al. Al dose reductase inhibitors have been taught for use in
lowering lipid levels in nmanmmls. See, for exanple, U S. Patgnt No.
4,492,706 to Kallai-sanfacon and EP 0 20 310 931 A2 (Ethyl | Corporation).

U S. Patent No. 5,064,830 to Going discloses the use of certain
oxopht hal azi nyl acetic acid al dose reductase inhibitors, including
zopolrestat, for |Qwering of blood uric acid |evelfs Cowwgﬂly assi gned

U S. Patent No. 5,3%usb51 di scl oses the us@Hof certwsm 25 al gdse reduct ase
i nhibitors, incluydi | r est, for W ' els in
humans. The discllosure teaclesT _T*ghér.h utilities~ge e fromthe
treatnent of di geases caused by[ an increaged | evel of triglycerides in the
bl ood, such disegses include caf®% ovascul @Y dj sorders such as %hronbosi s,
arteriosclerosisY myocardial iQfarction, and angi na pectoris. A preferred
al dose reductase inhibitor is zopolrestat. 30 The term al dose
inhibitor refer 0 conpounds thatéknhio { the bioconverg

sorbitol, WsP catal yzed by th ﬂiﬁ e al dose reductas§. Any al dose
reduct ase i nhi r my be ygad in a .Lrsbnation wi'th a conp of the
present invention. A dose +edustase inhi?uijon is pgadi |y deterpined
1 /kll 2 R1 /l R2 R1 : R2
R———\ : R S X
NO, NO, NH;
Q-6 Q7 Q-8
o]
N COMe
HO NaOH, EtoH  HO.
H,0
o] < 0
2\ 122 2
R \f R NN R
HN\H/CHZCOZH HN\H/CHZCOZMe
o] o)
Q-9



by those skilled in the art according to standard assays (J. Ml one,

Di abetes, 29: 861 WO 01/72692 PCT/ 1B01/ 00317 -85 864 (1980), "Red Cell

Sor bi t ol w@\m/mm cator of Diabetic Control"). A variety oPCHIRNS@317
reductase inhibitors are described her e%(E however ot her al dose reduct ase
inhibitors wuseful in the conpositions d nmethods of this invention wll
be known to those skilled in the art. 5 The activity of an al dose
reductase inhibitor in a tissue can be deternmined by testing the anmount of
al dose reductase inhibitor that is rg% to | ower tissue sorbitol
(i.e., by inhibiting the further productionh of sorbitol consequent to

bl ocki ng al dos®@repatationhas #e indan-oalenamicsesideQf 10U sfoswn iGBghembiChi ti ng t he

Consequent 9 PR ARt er GRFGIEER olliafs 5B B Rgfic UG EF Bl

exanpl es othea;jrd;memac aed@c?a? eeatméenthof Q2 wuth@e@yrn TIFA affoeds thelingasone QA%

3 (a- brbmo- P FEeRYEIs o ASMhaToh LR SR AR AR ¢ acia

(ponal r est Rbductﬂos of FP@t(QﬂtcoN[pouAd @81 trief8)sjlariein2he presence of methanesulfonic

ety ol ycPHE Vb1 Pe Ay ', S80Hap oR ik ARyl e PBRRinSbehach A

(5 [(|Z E) - R1dﬁbhy$¢tiemwmri mnsmepsm% pdtg;%umfwMa&égm Ieésgl bidenacidryic aci d
epal restat, U e 4 4 791 a 45

oD br omactier Py, BRRRBYEiSHor e 68 el Bourtinneb g Mgt epesytons,

qui nazod i neadetibisalte phdnobQa, ot abmpb!.urﬁl QRatamrie dupsertetl i6 e rhadnamit

?Usgs Sgg% 8?1'9%11\15& vg‘}*gg@gga%;o%h%&a jon anX {k ﬁ(r}e hydpcﬁyssbsy t|>ycphrgge upes4 acetic acid

2R, 4R- 6, 7- dhalbyauste thdsk Wes@ibéd Ayove\Gchem@tBly| chr oman- 4-acetic acid (U S
Patent No. 4,883,410); 25 7.

3, 4-di hydr o- 2, 8-di i sopropyl - 3- oxo- 2H 1, 4- benzoxazi ne-4-acetic acid (U S
Patent No. 4,771,050); 8. :

3, 4-di hydro-3-0x0-4-[(4,5,7-trifluoro-2-benzot hi azol yl ) net hyl ] -2H1, 4-
benzot hi azi ne-2-acetic acid (SPR-210, U S. Patent No. 5, 252,572); 9.

N-[ 3, 5-di net hyl -4-[ (ni tromet hyl ) sul f onyl ] phenyl ] - 2- net hyl - 30
benzeneacet am de (zZD5522, U.S. Patent Nos. 5,270,342 and 5, 430, 060); 10.
(S)-6-fluorospiro[chroman-4,4'-imdazolidine]-2,5 -dione (sorbinil, US.



Pat ent No. 4, 130,714); 11.

d- 2- met hyl - 6-fl uoro-spiro(chroman-4',4' -im dazolidine)-2',5 -dione (US.
Pat ent NowO41/526%2 704); WO 01/ 72692 PCT/ 1B01/ 00317 -86 12PCT/IB01/00317
2-f|uoro-spiro(9k#f|uorene-9,4'-inidazog%dine)2',5'-dione (U S. Patent No.
4,438,272); 13. =

2, 7-di -fluoro-spiro(9H-fl uorene-9,4' -i mdazolidine)2' ,5 -dione (U S Patent
Nos. 4,436,745 and 4, 438, 272); 5 14.

2, 7-di - fl uor o- 5- net hoxy- spi ro(9H f | gg;egg 9,4" -imdazolidine)2' ,5 -dione
(U.S. Patent Nos. 4,436,745 and 4 ) 15.

7-fl uoro- sp|r0(5kklndenol[1 2- b]pyrldlne 3'-pyrrolidine)2,5 -dione (U S
Patent Nos. 4,436,745 and 4, 438, 272); 16.
d-ci s- 6' - chl 8P 3' -di hydro-2' - net hyl - &
pyrano( 2, 3- b) py e)-2,52ipRe4(U. S. Pate
spiro[ i m dazQktoinge-455" ( 6ibodguionl | ne] 3.5
- methyl- (5" -cis) U.S. Pat ent No. 5, 066, 659);
(2S, 4S) - 6-fl uoro-9 - di oxospi r o( chr omanH%
car boxam de (U. SR1Patent No. 5,447,946); an 8 19.

2-[ (4-brono-2-fl uor ophenyl ) met hyl ]-6-fl uorospiro[isoqui noline-4(1 H) 3" -
pyrrolidine]-1,2',3,5 (2H) -tetrone (ARI-509, U S. Patent No. 5,037, 831).
O her al dose reductase i nhi bitors include conpounds having fornula | a

bel ow. CH2CHR Nz\ 1T§HMRS &8 -« / po_ 020 a
@ /|I Zi sOor S;
' duce a

i mdazolidine-4,4-4"-H 10

4,980, 357), 0%7

4y~ chl or 6 7¢ di hydr o- 7
1oo°c 13 h

.Qo.

phar maceut i cal | cept abl e %Pt 8MBnd prodrugs ther
RL is hydréxy giopup capabl g1of being renovgd J
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o XX
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25 X and Y are the sane or different and are sel ected from hydrogen,
trifluoronmethyl, fluoro, and chloro. A preferred subgroup within the above
group of vaddo%®w9r educt ase i nhibitors includes nunbered chPapoRMw@s3lr, 2, 3,
4, 5, 6, 9, 10, and 17, and the foll ow B9 conpounds of Formula la: WO

01/ 72692 PCT/1B01/00317 -87 20. hal ‘

3, 4-di hydr o- 3-(5-fl uorobenzot hi azol - 2 ylnethyl) 4- oxopht hal azi n-1-yl -

acetic acid [ R =hydroxy; X=F;, Y=H;

3-(5, 7-di fl uorobenzot hi azol - 2-yl rret gzyc% %Ff‘ di hydr o- 4- oxopht hal azi n- 1-
ylacetic acid [R =hydroxy; X=Y=F]

3-(5-chlor obenzdhbipmkat@nyjfﬂ"@tlkmhc)ola ;aheciompduds/R-GxavplR-Add attlinedlin yl aceti c
acid [R =h

355, i R DRO BB BBV iRl ) S oRe & RS SRA B RUBRRIRAI S - 1.

yl aceti c acoenieRially\esaitable 3,8dihydldxy-phthalonitrile R-1 with aqueous H2SO4 at 100

3,4-dih dro 4-0x0-3-(5-trifluoronethyl benzoxazol - 2-y| net hyl ) pht hal azi n- 1-
10 yl ac®ti cCAeniZp r['np- éi*g;op ){5@{32, ,\3:1'4]4, 1986). Reduction of the isoindole-1,3-

3, 4-di hydr @ro%e(rézw.tﬁczrnehwgﬂ @élae?déhc gcid atrea™a for 43 emBRisTRBag Mred- Y| - acetic
acid [ R =hydroxy

3- (5, 7- di f IGlA sﬂbr?éﬁz%@ai%ﬁ&) 2$§J¢%@ RMgtion o thgidiydraxyAsindslsni Rae B3 may -

yl acetic a%b@cﬁlg/ecr’b(ﬁfe%ﬂbn v%ﬁYa'EhaloﬂaﬁroBgnzene A-1d from Scheme A, after
3- (5-chl orobenzoxazol - 2-y % ) - 3, 4- di hydro- 4- oxopht hal azi n-1-yl acetic
L

acid [R hygam)@m w%&gptaswp]bls( ethylsﬂyl)amnde in N-methylpyrrolidinone in the
3- (5, 744li CBP&%H@@&Z@S&%% 6% rﬂaéa)fér)s1é’ve§tdigl{7é/%qiy6rd%§%m&ﬁ#p&éh@Rl-

ylacetic acid [R =hydroxy; X=Y=C and zopol restat;
- pht hal azi e dbetverogeniyo CQ”WDHP%M Wanbéfé@m@'?ﬁp e malonamlc acid R-5 by

(t Ir—|i fluor O'H?@rlaﬁéﬁa1|3n b&:ﬂ}%\%ﬁ"a%é@vgﬂﬂdfﬁtlﬁﬁlﬁanng&nﬂﬁugw thaxdésrchﬂ;éd-‘ﬂr OWEtOt‘yl

I n COI'TpOUﬂ n conpound

t he above SGBeNeE Alsw HRseitdoled-as %ﬂ@ah@eée\@p@@b/rmemylawdﬂw@g boi ng
especi al | y jpisgh&d éﬁéjbas'?ar S5HY StadsRim Hi%{fr‘nrﬂ&h%lgméﬂnﬁn%s’c@ yleRAne).ase

i nhibitors of formula a can be found In ational Patent Application,

Publ i c&®i ometiylatewrospaaiisesd reamenicd ipuainoxyisondeler-ereRt willaht i on can
al so be usg I‘Hﬁln&@ﬂghgétb'a%' suth &8 sédnGHfﬁ/QﬁdH GiveotHt NSRGRISY comiduh@t or . or

nore particu ['ucocorticoid
R-7. The methoxy-nitro compound R-7 may be converted to the malonamic acid R-8

via demethylation, hydrogenation, acylation, and hydrolysis in a manner analogous to
that described in Scheme B.

20 The present invention has an aspect that relates to the treatment of the
disease/conditions described herein with a combination of active ingredients. In
combination therapy treatment, both the compounds of this invention and the other
drug therapies are administered to mammals (e.g., humans, male or female) by
conventional formulations and methods, as described above. As recognized by those

25  skilled in the art, the therapeutically effective amounts of the compounds of this
invention and the other drug therapies to be administered to a patient in combination
therapy treatment will depend upon a number of factors, including, without limitation,
the biological activity desired, the condition of the patient, and tolerance for the drug.
Dosages and modes of administration of the other drug therapies useful in the

30 present invention are known in the art, for example, as set forth in the patents, patent
applications and publications described below, which are hereby incorporated by
reference herein in their entirety.

For instance, the characteristics of patients at risk of having atherosclerosis
are well known to those in the art and include patients who have a family history of



receptor antagonist. The glucocorticoid receptor (GR) is present in

gl ucocorticoid responsive cells where it resides in the cytosol in an

i nactivewoat/meantil it is 30 stimnmulated by an agonist. UponIBiiioni7ati on
the glucocorticoid receptor translocate to the cell nucleus where it
specifically interacts with DNA and/ or %ﬁotein(s) and regul ates
transcription in a glucocorticoid responsive manner. Two exanpl es of
proteins that interact with the glucocorticoid receptor are the

transcripti API 3. .Such | ctl 0 resul

i b1t on R Birer ndlRhelbp il G RGP s B . o
transcri pt pamermwmaemrheé infrequkritlg, Menmsv\mhriwpé:lcbolésierotdmaa,awbempldéﬂnmnmt ory
activity of n adm'n ered di.tion,

gl ucocorti 889’55&?%5"@ %65 Sl PP e&&i %?"81"33@}%8% tﬁg‘l‘ B%‘ﬁgrﬁ’ag Sof nucl ear
transcri pt having Bindewds ofiDly, andltieBiet gl ucocorticoid recept or agonists

i nclude_cortisol and cor ost er Man etic,5 orticoid

recept of agoni st's° rég(?sso[ec{ 'né@?(tﬁ’ﬁé%ﬂ%%% et Sﬂﬂgegﬁié‘%%tﬁa

predni si | oireludBly ishehired glucose t@énanoe:,drﬁstulngmscktaree;apmmn d@pémndusb@tgbi gd to .
the receptor . an vent ucpcorticoid. re [ i ndi ng an
eliciting @3"“‘??9&?"‘5‘? 5@“8 nBﬁf'?UP'? ﬁ%ﬁ%ﬁ‘ﬁ?w&'ﬁqe ﬁ\glﬁ[)ﬁ??fd@@ r[b an exanpl e
of a non- s@lsediidldzd |@lh$(1mhémt(mdﬁllbél%§%mmé dwliaﬁ@@cbmﬁtcatlcﬁlg suthagoni sts can

be used in the ttheatrTE &fy 19 @Wases as ociated with an excess or a
def i ci ency "BYOBFUESIEEPIAPELY dE PR N IEIRY CSAs such, they may be used to

Lr eat t the foll OWhégref@b&Eiyby of dlasdiesd ©be tf:‘e%ite?:l Wt&lé@bﬂnpbundéi SFeRSresent
ert ensi on, SSI1 Oon, , anxi , aucom
e oaar| VRIS htbspin (Apepe %@Jﬁ?ﬁfeé"d“‘?"ﬁﬂ% ﬁ!?%éﬁ“P\ﬁ’P@ﬁJypémtﬂbSF?é (AIDS),

neurodegengfatnm\m (for exanpl e, Al zheimer's and Parkinson's), .cognition 15

enhancenent , hing' s Syndrone, Addi son's Disease, ost orosis, frailty,
i nfl armatory d@ LP@ﬂr tedu aARipistRFing fosa PRtestaMng %g%eft?%hyf’?é ast hma

and rhini b $ype n)em@uncr‘esuatdh@éwahpémcgmo@ae toldraide, bNAMCafitad diabetic
i mrunodefi ci enc nonodul at i on, _aut 0i nmune dj seases, aIIergles wound

heal i ng® c&npaY 'Q)@ SYsaRaedoPa 1'Eqph6%§'8‘yr EdinQRaline e CalalastEd on, psychosi s,

anor exi a, ﬂ%@é‘ﬁ@&tl@blly@ﬁéétlvggrﬁduﬂtw¢dinpﬁiuh§%$th§)ﬁﬁé§e@ﬂhverﬂ@ﬁt 1t3414186 cal bone
reventjon of nmuscle frajlt Exanpl es of

fracture, nedica m and

GR ant agonF@@tng{?Eﬁdatb%ﬁ%t?%%tr?%gd RYABTRISETDE aGomPodnd 8his RFRSEBE t he
present Inwﬁahﬁdhramrrgcw'uﬂ@h@mg@amﬁlét caﬁlb‘éleéé‘ﬂﬂtréél debeteenl y assi gned

| nt er nati onal t ent licatlo Publ i cat.i on . WD .00/ 66522, which is

her eby i ncor por BEESEYlat e SRR ah@”é?%seéﬁoﬁ‘ﬁ%tdé%ﬁﬁ?dﬂds of the pr esent
i nvent pon eambiAbch With & 86dpbuhdadiiY pratér thvention include insulin and

insulin analogs (e.g., LysPro insulin); GLP-1 (7-37) (insulinotropin) and GLP-1
(7-36)-NH,; sulfonylureas and analogs: chlorpropamide, glibenclamide,
tolbutamide, tolazamide, acetohexamide, Glypizide®, glimepiride, repaglinide,
meglitinide; biguanides: metformin, phenformin, buformin; a2-antagonists and

25 imidazolines: midaglizole, isaglidole, deriglidole, idazoxan, efaroxan,
fluparoxan; other insulin secretagogues: linogliride, A-4166; glitazones:
ciglitazone, Actos® (pioglitazone), englitazone, troglitazone, darglitazone,
Avandia® (BRL49653); fatty acid oxidation inhibitors: clomoxir, etomoxir; o-
glucosidase inhibitors: acarbose, miglitol, emiglitate, voglibose, MDL-25,637,

30 camiglibose, MDL-73,945; 3-agonists: BRL 35135, BRL 37344, RO 16-8714,
ICI D7114, CL 316,243; phosphodiesterase inhibitors: L-386,398; lipid-
lowering agents: benfluorex; antiobesity agents: fenfluramine; vanadate and
vanadium complexes (e.g., Naglivan®) and peroxovanadium complexes;
amylin antagonists; glucagon antagonists; gluconeogenesis inhibitors;



with a sorbitol dehydrogenase inhibitor. Sorbitol dehydrogenase inhibitors
| omer fructose |evels and have been used to treat or prevent diabetic
conpl i cawoens7s®erh as neuropat hy, retinopathy, nephropat PgT/1B01/00317

car di onyopat hy, m croangi opat hy, and nggroanglopathy U.S. patent nunbers
5,728,704 and 5, 866,578 di scl ose 30 conpounds and a nethod for treating or
preventing diabetic conplications by inhibiting the enzyne sorbitol

dehydr ogenase. A conpound of the present invention can also be used in

Ecanpl o5 orc (Pt aRABu BhINQMARaTRBEERAIAE okl Ripibol WhGdp 1) Ue ™
conpounds ﬁ|&¢®é@ﬁplat¢dltﬂbewﬁ%&i incoalbiragiorwith Agpimpound ofiihe prgskitcat i on No. WO

99/ 43663, ' i (] DARA e conmpound of
t he pr esenpﬂ%rﬁt\t}gn ?gﬁgn?%d%%hﬁe )Ué(ggggynaé%h%é@n}%% %{\M%g%ht& gl ycogen
phosphor yl amabihaﬂidrbrbftagentsE:aarh:pIaelmiméte@tiyascaigemqebmpmryI ase inhibitors are

5 set forth in assigned U. r,QVI Sj. onal Patent Appl i cation
Nunber 09/ 670, 7&5&53’)9 H’e§é) %S of%e prfﬁ V&R rb%%%’%? d3si ghed

| nt er nat i onahbiRaticenwith dkmoénm@blam:nse ré?iuhtaseathnbunrsl\lgls'cogw 96/ 39384 and WO
96/ 39385, ilch are h ncarporated by.refere I Any gl ycogen
phosphor yl \ﬁg%SphﬂWeﬁFt' b'%@ SB@ﬁaéfégy(ﬁﬂg%W%i"}@'ﬁ%snR@ﬁtﬂ %'tﬁ'@ conpound of
t he presenbnd/nw@ud:owmcoﬂry@&mmntﬂg@eis{%oryI ase inhibition is readily

determined by thpse ski the art ding to st f
xanpl e, Posce, HBEoRPound oiiiebiSeRUMNERR) o3 BY #e3d BAFGASHRNI A vari et y

o:‘ s] yﬂ:@gealr(]iogélﬁétmhwwlnﬂﬂlﬁtdrghdd%dl@ﬁactaﬁ@mdmﬁcrsl dmdtutatr?tb/dasﬂot\l/\?vgr ot Eer

gl ycogen 0s WV e hi bi t or no ose skilled in the

oo RO AIha e ety ST My HBSR T fP s Re0

?5{ I24391- Agﬂﬂdg frbﬁﬁ@)nlﬁblﬁaﬂémaxli dlabetésSsuchl%ﬁi @%eti&@teuﬁ)p%ﬁ'& aﬁﬁﬁ% The ) A
(0] ovm'ng ocune S S0 | SCI OSe e inhibitors that
can be useﬂe&ﬁof’%by'pgﬂgéﬁ?mp?wpﬁtairgw%ﬁ%q 55%81%) WJ h%@'éaﬁ gre

a kanorrakoseaauy mennﬂéarw Sthnddva i lbwltsgacal 1289 BlrEXhmpR3 theldldSse rabiucthsd N
partlc% lSC ose

i sop pyf lP'tf"ZZ‘?ﬂﬂ fS?*agﬂePﬁ}F@aﬁ“%C& {6 o8 o3 4-AMYR-4202- st hy ! pyri di ne:
| nternati ouaflud?ameniyl)@o@énz@ﬁﬁaz@wmeMl lafdtrélaredNREnpoWEI D4R Eribedi®

9709040 V\ﬁ 59%?3 t?N %%8%%3{% ancri‘ 9731901; EP 884050; and Hoover et
al . . Me % EPNAEE  Moreover, the conpounds of the
pr esent i nvent i aicsaRediRtasaiHibHoRs [Rve ek tél@ﬁbﬂoﬁaéé BNoweéring lipidhsvels in
phar maceut | calmgg egee fors gx%%p e, LPS Patent No. 4,492,706 to Kallai-sanfacon and EP 0
20 310931 A2 (Ethyl Corporation).
U. S. Patent No. 5,064,830 to Going discloses the use of certain
oxophthalazinyl acetic acid aldose reductase inhibitors, including zopolrestat, for
lowering of blood uric acid levels.
Commonly assigned U.S. Patent No. 5,391,551 discloses the use of certain
25 aldose reductase inhibitors, including zopolrestat, for lowering blood lipid levels in
humans. The disclosure teaches that therapeutic utilities derive from the treatment of
diseases caused by an increased level of triglycerides in the blood, such diseases
include cardiovascular disorders such as thrombosis, arteriosclerosis, myocardial
infarction, and angina pectoris. A preferred aldose reductase inhibitor is zopolrestat.
30 The term aldose reductase inhibitor refers to compounds that inhibit the
bioconversion of glucose to sorbitol, which is catalyzed by the enzyme aldose
reductase. Any aldose reductase inhibitor may be used in a combination with a
compound of the present invention. Aldose reductase inhibition is readily determined
by those skilled in the art according to standard assays (J. Malone, Diabefes, 29: 861-



25 chol esterol biosynthesis inhibitor or a chol esterol absorption

i nhibitor, especially a HMG CoA reductase inhibitor, or a HU CoA synt hase
i nhi bi t owo0 0072682 HVG- CoA reduct ase or synt hase gene expr eBeT/mBniiopdirbi tor, a
CETP inhibitor, a bile acid sequesterag , a fibrate, an ACAT inhibitor, a
squal ene synthetase inhibitor, an anti-oxidant or niacin. The conpounds of
the present 30 invention may al so be adm nistered in conbination with a
naturally occurring conpound that act to | ower plasma chol esterol |evels.

Such nat [ , i ] | L \ ical d
Such nat U b oo SHBE LA EABLURRRAG GOTRALLAAOLOED DHbiaTaHkis ! < o0
PCT/ 1B01/ 0@8llictase ghillitorssatdidesoibed hiesirg topewardstherf altdee rpdedaset inhibitcesit | on can
b q i . , . i : ti = hi bi d/

i cr osomal UST B e hettehd alf upRBHs BERl: higro e o kR Sl orr e
apol i poproirgtheaB. secretion inhibitors and/or MIP inhibitors are discl osed
[ I i d. .5 U S  Patent No.. 19, 795. A i et f " B
secr et on/ D TAE B DAY ST P 2108 UpeSe RBIBP b AdRius (it fetdrined RE o (.

Al th h tingp theBansaait ef aldoge\iEBuctade ibhibitor tinsty et lowerttis ti f

t he (r)rgtghog?s IB@O@‘ eh [ m eL,;tai aIf Grrposl'tl'.or:s o%rs.?ﬁg resgwez%gﬁl\]/q;?icoln?e °
general |y S?f%ﬁ? é&f'e 'gﬁ@ lgggrbecpéﬁ?ro%a 7 Rb5p! °6F%"Psieﬂ'é‘?'ﬁ IPHIL conmpounds
t hat dakiob®sitcth8e) or, loverrtissueafingut b thapedticti f isomitdl .

Pugl i g;?i oﬁ ﬁloesa. (F:> EZBES%,@EE 7197??? (Ey'P %g‘gl? bEP %%4?6 I;%0925878, EP
779276, EPCHREIYN igploryhg Sklose paducigae grd consegpentydne pisdugiongs  ep 802192,

and EP1@02#Qdtosé)nt er nati onal Patent Applications, Publication Nos. WO
96/ 13499, WD 96/,331

B e D O R b DS s Bl A ot Pt B 2257
5, 684, 014; compdsttiohédcorbbinafdnd ahd Afdthods.of 82, gr8gant Fvpetinahdivdedr ef erred apo- B
el dt et r ahydr ol SogU P TRGIORE AL Ao fo5e e neaost acd
| nt er nat i oggInalr&aate OLS. ARt ot #.26$,528)%1bl i cation Nos. WO 96/ 40640 and WO
di sol o08d 1 n' I nfor NKTPRERIHC MR dEPBherpBPear ek Nos. - wo
96/ 40640 antktMyytite? BoPestataudd. PaedntiNol A60h1#24)ret hods and phar maceut i cal
conpositions of _the present jnvention, are 4'- o .
trifluoronethyl 3pi ﬁ gp-Bin%tayflgBr;amyllge@pd-izln@{ozz-thioxo-B-thlazol|deneacet|c acid
H-[1, 2, 4] t (dpatestal LS 'edteitiNos14,468,382; 4,791,126; and 4,831,045); '
4. 3-(4-bromo-2-fluorobenzyl)-7-chloro-3,4-dihydro-2,4-dioxo-1(2H)-
20 quinazolineacetic acid (zenarestat, U.S. Patent Nos. 4,734,419 and 4,883,800);
5. 2R,4R-6,7-dichloro-4-hydroxy-2-methylchroman-4-acetic acid (U.S.
Patent No. 4,883,410);
6. 2R,4R-6,7-dichloro-6-fluoro-4-hydroxy-2-methylchroman-4-acetic acid
(U.S. Patent No. 4,883,410);
25 7. 3,4-dihydro-2,8-diisopropyl-3-oxo-2H-1,4-benzoxazine-4-acetic acid (U.S.
Patent No. 4,771,050);
8. 3,4-dihydro-3-oxo-4-[(4,5,7-trifluoro-2-benzothiazolyl)methyl]-2H-1,4-
benzothiazine-2-acetic acid (SPR-210, U.S. Patent No. 5,252,572);
9. N-[3,5-dimethyl-4-[(nitromethyl)sulfonyl]phenyl]-2-methyl-
30  benzeneacetamide (ZD5522, U.S. Patent Nos. 5,270,342 and 5,430,060);
10. (S)-6-fluorospiro[chroman-4,4'-imidazolidine]-2,5'-dione (sorbinil, U.S.
Patent No. 4,130,714);
11. d-2-methyl-6-fluoro-spiro(chroman-4’,4’-imidazolidine)-2’,5"-dione (U.S.
Patent No. 4,540,704);



t et rahydroi soqui n-6-yl]-am de and 4'-trifluoronethyl-bi phenyl -2-carboxylic
acid-[2 25 (acetylam noethyl)-1, 2, 3, 4-tetrahydroi soqui nolin-6-yl]-am de.
Anot her awpevimbiy preferred class of apo B secreti on/ MIPPCTVIBMOIODINTS | S
disclosed in U S Patent Nos. 5,595, 872g¢5,721,279; 5,739,135 and
5,789,197. Especially preferred apo B secr etion/ MIP i nhi bitors di scl osed
in US. Patent Nos. 5,595,872; 5,721,279; 5,739,135 and 5, 789, 197 and
useful in the nethods and 30 pharnmaceutical conpositions of the present

i nvention, are ( t .

bi phenyl - 2- car bg% %fﬁéﬁ-ﬁ%ﬁc{%ﬁ ;lqg(?rlé ?%41%'%205&”6%2 % eu(grsenpgt%nt(':\lgr boxylic
aci d- (2, 2, 2438478} uor oet hyl ) - am de and

9-(4-][ 4- (2 benzagt hi [

but y1 1 9t 1| uor a8e0 SEHBIRRIEROBR0P TRBRINHLR 3l U8 Fatenty

01/ 72692 PODs14B630,06Bad 4,483,220t her cl ass of especially preferred apo B

secretion/ MIP inhibBizors |s i rdat Ilcation,
Publ i cati on No. q%@%ﬁf@g%&#&g&%&%ﬁgﬁgbr}%ﬁ) e n%rér]‘gd,r@%%]oﬁfg%)cr =10 / MI'P

i nhi bi t or s (diSs PhtestNos. 4,436 RSreai 488,272t ent Appl i cation, Publication No.
o5, e T g R o B B GR L S Bn R 01
cyanophenyIP)atmtNoxﬂ4%b§5@r@pem&2727} (prop-2-enyl) - 2 3 11,11

iy }?]et L;Eygrogn?yl 6%2%%-!8’381&0 8%% digare “i‘ 3'9'? Sf%i’"é1 (6? '6%%41% 11,11
a-tet ratblydlpsaraﬁb&szbmzmdim{)& 2Hdions ¢d.SuPateht Ne-4,980, :Btﬂ)ne Anot her especi al |y
preferred cl ass

B ti,Qr P i nhi hj U S

Paent No. 5. o8 0EATUCRERUGr 4 O brurae i b eudPat BEmRRE i bi ¢ or
di scl osed inmth#l-&-cl%a(lmltPatéano%ﬁBéﬁegﬁ and useful in the nethods and
h tical i, L f.th t.
D eyl opent yi - 2104 ¢S HTHRBr P g Rai Bhers A A RRE Ry ) -
phenyl ] - N- carbbyamide yUIS [PatentiNe Bladlz p4a; @ham de. 15 - Yet anot her cl ass of

iall f B t i nhi bi t I U. S.
patont TR 5. 64qo1 eaE RAmBS BirBPhS ey PS8l BPErE AN 1 nhi bi tor
di scl osed ipprrddidbe]-1248, GT(iZHﬁbtroﬁe QARL—E@IQ UasicPaiteretiNg. 5j037183¢). net hods and

ghg;gﬁgggm ;?l ,\I_O'Eﬂﬁerrpﬂ;%:‘st ! %}:p tafs |nh lto S mglggé ccl)rﬂp\)/oeur}ltdls ?\avmg ?ormula la below:

phenyl et hyl) - 2- [ 4- (qui nol i n- 2-yl met hoxy) - phenyl ] - acet am de. Addi tional apo
B secretion/MIP inhibitors that can be used in combination with conpounds
identified by the present i nventQ"bﬁOBre di scl osed ip commonly assigned

z
Ia
N—CH24<\
N

and pharmaceutically acceptable salts and prodrugs thereof, wherein
ZisOorS;

R' is hydroxy or a group capable of being removed in vivo to produce a

20

compound of formula | wherein R' is OH; and
25 Xand are the same or different and are selected from hydrogen, trifluoromethyl,
fluoro, and chloro.
A preferred subgroup within the above group of aldose reductase inhibitors
includes numbered compounds 1, 2, 3, 4, 5, 6, 9, 10, and 17, and the following

compounds of Formula la:



U.S. Nonprovisional Patent Application No. 09/711281, filed Novenber 9,
2000. Exanples of specific preferred apo B secretion/ MIP inhibitors are

di scl oseavoni/tdeer 25 application, which is hereby incorpoprat/abiwy3wef erence
herein. Specific chol esterol absorptiongdnhibitors and chol est erol

bi osynthesis inhibitors are described 1n detail below Additional

chol esterol absorption inhibitors are known to those skilled in the art
and are described, for exanple, in International Patent Application,

Publ i cati on No. M= _may be

enpl oyed as an gg\g?'%ﬁ %wgg (5%8@§¥n| n ‘l‘??ég[ rﬁ%ﬁﬂa??g%b?ﬁ%%gw&gspect of
the present | nv@ﬁ@thﬂﬁlld ﬁehY@’me, XAMGYEdIA reductase inhibitor refers to a
conpound that i Bl S/ 5lf*1ﬁ>r$ﬂe(ﬁ%tﬁf&§&(§ %E{hgﬁwpalh ro-4-ox hﬁhalazn
hydr oxynet h Iglutaré coenzyne A ' acit as eat yzea by the
enzyne H leé)xysiﬁ%\ﬁ—ﬁ]nhl bition may be determined readily by one

of skili in the to standard
assays {%e g., ?033 E’Q%%?g%{ %‘g%]'y'%%@g @E%CQ% 9@?%% t1he ref erences
cited t her glangtic aids R=bygront; XeésEHonpounds are described and ref erenced

bel ow. U.S. Patept 3'\68 g-ﬁetﬁ&&b&%th%zap%glﬁge?@ﬁ)%ﬁ%\ r%OL{TBQ&r{;’Hﬂ% /ésZﬁ‘O |.ated

after cultivation m cr oor gani sm i'ng to pergillus,
such as 5 [ykavds:tmd[ﬁ( =Mdsaxy; X=6:ClRat ent No. 4, 444,784 d| scl oses synthetic

i ronai Ty, UE SAYBFERb RN Ben S 2 PR Bl 1 o
i ndol e$0 syiehetitsadd [RIawideniynX=Cy; YREE;, U.S.  Patent No. 4, 346, 227 di scl oses

.- 2368 der | val bies. aillo ASsALANBSh AL o ine 0L BBy BE, 34 280l caches

certain pyridyl 5 I'hytro t'enorc aci
Pat ent No. amd6w-fﬁm&)xy|2§€$déérﬂ certain 6-[2-(substituted-pyrrol-

1-yl)-al kyl]- pyr ) t g, reduct ase

i nhibitors IZg 32(?‘?12@%'0?%5 g)gaezgls%"h%ﬁﬁﬁdﬁpqu%@{ % %A‘gs{ﬂof mar ket ed
product s cglat:eth*aoni;{R HBra@RyAXF¥h]ct ase i nhi bitors include Baycol (r),

Lescol Li pi t,or , 0,
HVG- Coi\é synt hastg?l %’ %L’bclh %%ﬁg@&%@' u%lﬁ]%}hgg r‘l‘l%fin&'z&gﬁdcfg §ﬁ{% %ﬁ% 1&2‘%%“% t he
conbi nat i oacitiRi=hpgroagsped; Y5¥H]t hi s i nvention. The ter m HVG CoA synt hase
i nhibitor refer h
nyar oxyret hyl o1 (Pare? SOMDpEo SRt ARl R TR Pl
acet oacet y ylacetEnmidiR’ #hydcmdya)(y‘iﬂal] lapdt he enzynme HMG CoA synt hase. Such
i nhi bition may the art
according to st gﬁdg %oefnféegls —pl{tliaa}%z 'J]é/aﬁgﬁ(%%éug 04 d'é Qf) g%/ﬁ5 35: 155-
20  (trifluoromethyl)-2- benzothlazolyl]methyl] [R'=hydroxy; trlﬂuoromethyl Y=H].
In compounds 20-23, and 29 Z is S. In compounds 24-28, Z is O.
Of the above subgroup, compounds 20-29 are more preferred, with 29 being

especially preferred. Procedures for making the aldose reducatase inhibitors of
formula la can be found in International Patent Application, Publication No. WO
25  99/26659.

The compounds of the present invention can also be used in combination
with a glucocorticoid receptor modulator, or more particularly, a glucocorticoid
receptor antagonist. The glucocorticoid receptor (GR) is present in glucocorticoid
responsive cells where it resides in the cytosol in an inactive state until it is

30 stimulated by an agonist. Upon stimulation the glucocorticoid receptor translocates
to the cell nucleus where it specifically interacts with DNA and/or protein(s) and
regulates transcription in a glucocorticoid responsive manner. Two examples of
proteins that interact with the glucocorticoid receptor are the transcription factors,
APl and NFx-B. Such interactions result in inhibition of API- and NF«-B-mediated



160 (1975); and Methods of Enzynol ogy, 110: 19-26 (1985); and the
references cited therein). A variety of these conpounds are described and
referencadobstmwe U. S. Patent No. 5,120,729 di scl oses cepCHiIBr1be31a-| act am
derivatives. U S. Patent No. 5, 064, 856_§gi scl oses certain spiro-|actone

derivatives prepared by culturing the 25 nicroorgani sm MF5253. U.S. Patent

No. 4,847,271 discloses certain oxetane conpounds such as
11- ( 3- hydr oxynet hyl - 4- oxo- 2- oxetayl )-3,5, 7-tri net hyl - 2, 4- undecadi enoi c

aci d deri V%hé’c‘?@tiﬁ@aﬂ@ér e Yo RS RIS Rirthd Qﬁtf-inﬂéﬁb’rgt%%cﬁ\nt? of TEt hods,
conpositions and kits of the present Tnvention wl e known to those
skilled i andegengusly agminigigredayrogadicoidat In@dditien.saldcaamticOisla maydlea ase gene
expressi on ; i1 I N i [ on

hor apy. asagt PRFIHIE Biacs Hefdfart BRI TRALRILA, Blp SOMPLOBILT, +cc
transcri pt gigotorticaid teneptor Bgeniblisdedtudeneortisal and cortipestenonef MaNp sgnthetic

transl ati ony Akt i t: : | | f.or HMG CoA
reduct :ée :chg%r{r?%(%lgF%ebgﬁ%ﬂ%'%%ﬁs{[ E{C@%ﬁgﬁ/& éélg'?]ﬁg{asgﬁ\’@é%&ﬁ%%%sa@ rd i ption or
WO 01/ 7269 preripiiloms 1By definition, gBicocaitisdiditdcentod anagohipgts bimd toethie baceptor

bi ot r ansf or, ' - A ttributes by
one or nor gﬂg E%V%égglﬁgéq%ﬂgggﬁrgkgg{mé?@ﬁ%% ﬂg% hogrﬁqegﬁ@%gcgtﬂw%%ﬁor may lead to
t he accunuinsdiaied everds inclugingtransoeptidiol R486 isan dxamplcel a adrosaasivei oned

Civities. _ . . . . " O in 5 th

R e e G e N TR

Sever all0 sudiseasespassndstegdvdthdasexaebe dr addficiedarad gbedcdrtitads initbevwudy., ot her

i nhi bit f known .to th
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certain 15disebs&,ihyperwwsidnasyadr_emlX,dﬂp'resatohyemdéth,aglalmbma,rmhhiaht ors of -

suppress. ¢ I uaRERGY FLRLFRTL R saiediniBin@iNaRld Sholide Bids) ' 1

Mer cer ( Pr agurodegeneRation, (f@2xadple; AlBeindd83nd. Pabkigsards)pcagritidnavi ng activity
P i_phi bi th , d in the .conbinati

ot e R SRR SR o SRR RS SRS B T 1210

conpounds irfflammatbiyltideasbe (stbb las Bsogthitis, ereuhradoid bethrifiy, atthia 4ridETP) 15

d.triglycerides from HDL

tmgd:_?)}_edatnH‘a}@ﬁ%ﬂets}fo%aa\r/d?e&%ﬁ)yu%ﬁ?ﬁé’g@tiﬁ qﬁ?{h@@?@é}ﬁ@%}(’i bed and referenced
bel ow;  howswmenomodiiationClBimmbnd diseasesyalldrgies, wounarheating,hoosmputsivel | ed- in
ég?i 3;: | vgggﬂ%‘(?ﬁg{&ﬁ'e‘?rfwg(ﬁﬁ%g o4 ic(?iloﬁ,c As?/%ﬁgsis(f %rngfaelx%, ggclti}/e?(%%)(l)s e
20 traumatic stress syndrome, post-surgical bone fracture, medical catabolism and
prevention of muscle frailty. Examples of GR antagonists that can be used in
combination with a compound of the present invention include compounds
disclosed in commonly assigned International Patent Application, Publication No.
WO 00/66522, which is hereby incorporated by reference herein.
25 The compounds of the present invention can also be used in combination
with a sorbitol dehydrogenase inhibitor. Sorbitol dehydrogenase inhibitors lower
fructose levels and have been used to treat or prevent diabetic complications such
as neuropathy, retinopathy, nephropathy, cardiomyopathy, microangiopathy, and
macroangiopathy. U.S. patent numbers 5,728,704 and 5,866,578 disclose
30 compounds and a method for treating or preventing diabetic complications by
inhibiting the enzyme sorbitol dehydrogenase.
A compound of the present invention can also be used in combination with a

sodium-hydrogen exchanger type 1 (NHE-1) inhibitor. Examples of NHE-1 inhibitors



inhibitors, while certain CETP-inhibitory rosenonol actone derivatives and
phosphate 20 cont ai ni ng anal ogs of chol esteryl ester are disclosed in J.
Anti bi oL wWd9(/®8692 815-816 (1996), and Bioorg. Med. Chem PRE€TABG1/06317

1951- 1954 (1996), respectively. Preferggd CETP inhibitors that can be used
in conmbination wth a conmpound of the present invention include those
described in commonly assigned International Patent Application,
Publ i cati on No. WD 00/17164, 25 which is hereby incorporated by reference

herein. Any,AGAToiRBILM i { f-k: QL Iﬂﬂﬁ?ﬁlﬁﬁ i he
conbi nat i o%ﬁ thg:P g{ggh'gasstdg%:ctl&%? ufﬁ#%ﬁ?ﬁn@gﬁﬁt%ﬁ?i@h&eﬂﬁt@ }é’r m Hichndrii'w)(lt)t or
refers to 89686%bwiichtinaereby iniepiporaied berdferenesledreinl ar esterification of

di etary chol est gr £in : ﬁgép I K ferase.
Such inhibiti on%n(%l?%én%gt e_rg%;%%ﬁt @g%,l. i y ﬁlsgﬁg L%?&ﬁﬁwtﬁ@%foh\{ﬁtp%e art
accor di ng glycegenhespherglsss/imhibiere HExamplaseof glycogsh pifospldrdese whibiors agescri bed
i n Jourgpal LRl %]%P 1 &l I : conpounds
are deés]cr Fg‘fefSH'léﬁ"a& rngﬁér?g%cé eﬁéekf%w@‘z?fg@%%?' P(%%%Zﬁbﬁ%ﬁﬂ IHPIIIQE?H?OI’ s wll be
known to ©B636,76%i flleceBeptembers27a2000;ang.coPmantt assigned Iriddaaral Bateol oses
certain car LheaA t] J Lons,
publ 1 cat | of RE o PG Wt 1Pt REBE ABITH SRR BB T o
96/ 10559, bwbtpotited byrxerenemheteini vati ves havi ng ACAT inhibitory activity.
Any conpound hayi [ Vi ef. i % i can serve
as an additi on\é{hngg’(Iﬁrrlgz)%éunnbdﬁF %R@'@S%@tﬁgﬁ?iﬁgE’%ee"tr'ﬁz"@mgg‘ g‘(gﬁ ‘R@#at he present
i nvent 1®n. cémpbend afrtine prgaentémentiom Giwtogee phodphbiytase intditiorsis readdpnpounds
t hat inhi bi t ! f | pyr gphosphate to
For m squal Srged BSRERS R Rt ol ABedtRbGE0 Bod S ENA TR Bt one
synt het ase PeSce; let allG/ibical @remistry 2287111710t 87 1). Aedhriety dflybsegearki |l ed in the
art accordi t . th L.oqy. thods of.. Enzynpl ogy, 15: 393-454
(1969); angnﬁfﬁkﬁgz%%g&ﬁ%%ﬁ%l%ggfbe%f@g)\bgg’gw?ﬁ’ ?TS%@Y%/"Q?.B and references
ci t ed t her phogphoAlasermidbiiorowill bglkabendo thyse bidlileasie thendnt (&8.9.0Interhationbleen
conpi | [ Lo, .Th . Pat ent 54044199 Eur opean. Pat ent
ropl i o121 o ebapiRaT EholetofNoaw b Sited R 359 inobt BERRG (U S
4, 1- benzox &atmit Ne. 5652,863)1 Vae falbwirgporlhmeatssysu distiaseaglyaobei t ors and their
use in the treatnent .of . rcholesteral ema and as.fungl ¢ de Eur opean
pacent AopPIRST P e FRE & i B sl hyBigrt O St o
seven- and5@9gl#63n@ikbeoreakdsedt el QRrptelireSciersces 928 &(16) $980 teaGawhich imhi bi t or s
and thei r Ysgolilr d8odds SRl B5AouAAS-BESUEILL OB eRRh SSSRIRA B 2n
20  2-methylpyridine; International Patent Applications, Publication Nos. WO 9524391,
WO 9709040, WO 9840353, WO 9850359 and WO 9731901; EP 884050; and
Hoover et al., J. Med. Chem., 1998, 41, 2934-2938.
Moreover, the compounds of the present invention can be
administered in combination with other pharmaceutical agents, such as a
25  cholesterol biosynthesis inhibitor or a cholesterol absorption inhibitor,
especially a HMG-CoA reductase inhibitor, or a HMG-CoA synthase inhibitor,
or a HMG-CoA reductase or synthase gene expression inhibitor, a CETP
inhibitor, a bile acid sequesterant, a fibrate, an ACAT inhibitor, a squalene
synthetase inhibitor, an anti-oxidant or niacin. The compounds of the present
30 invention may also be administered in combination with a naturally occurring
compound that act to lower plasma cholesterol levels. Such naturally
occurring compounds are commonly called nutraceuticals and include, for
example, garlic extract and niacin.



fungal infections. European Patent Application, Publication No. 0 645 377
Al discl oses certain benzoxazepi ne derivatives as squal ene synt het ase

i nhi bitomeousefeat for the treatnment of hyperchol est er ol erCHIBM/00RI7ONAr y
sclerosis. European Patent 20 Applicatigg, Publication Number 0 611 749 Al
di scl oses certain substituted amc acid derivatives useful for the
treatnment of arteriosclerosis. European Patent Application, Publication
No. 0 705 607 A2 discloses certain condensed seven- and ei ght- nenbered

het erocyclic coj ' ents.
I nt er nati onal P;ﬁ)ent ip %ﬁpo@ﬁd@@*thﬁﬂ{%&*% 8&{%’@@&@%7 di scl oses
certain 25 cgmhﬁamwwh@n @moll@h@b@m Bsetretitrsibhipiteramdionmigipsana and

chol est o1 Ol SR AR Srob MRS Ribibn Sl reREnzRuBEERIIERder | vat ves

and benzot hi“azepi ne derivat es._ uro ean tent ation, Publication
No. O 701 ®egetn idhibitdre aed/oaMiPdaiisitors @rue digplasgdin eamroenly assigned

opticalty | I ncl udi ng benzoxazepi ne derivatives, having
pl asma %hoﬁ}e:éstpleaﬁorﬁ gtéﬂgi%g yceride lowering activities. 30 O her conpounds

that are nmarket éd/arlety diape B sepieieniVH P inhibitard iaregknowpngde ood of elinarysdkéini a, and

whi ch are AR Rohg b3 HELRRBAEIE b M/ HEg P inedbdles o

sequestrants, such as oles and
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Prereried | 8355al il "yete L ante. T PERR O 2 8l PREE R R et o™
i nhi bi't or s 5,789|19@ase inhibitor is a compound that i nh| bits t he rret abolic
monogl yoer | des. EoRAAMRSRIFS BhyBosrpe TP Rl PBbSS Alfyers ocours
via a two- sanbpxyhcacudstetraamatousaqwmbmsxybathmle|denvailR/esmsclest| in &iterdatiial ne
moi ety of l-Pg?enk AB&lcatlgn%? Haicatlon ﬁos %8%6}4&)6515' ng W(g 53}258& gspecnal@lt ty
20 . preferred apo B secretion/MTP inhibitors disclosed in International Patent
Applications, Publication Nos. WO 96/40640 and WO 98/23593, and useful in the
methods and pharmaceutical compositions of the present invention, are 4'-
trifluoromethyl-biphenyl-2-carboxylic acid-[2-(1H-[1,2,4]triazol-3-yimethyl)-1,2,3,4-
tetrahydroisoquin-6-yl]-amide and 4’-trifluoromethyl-biphenyl-2-carboxylic acid-[2-
25  (acetylaminoethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide.
Another especially preferred class of apo B secretion/MTP inhibitors is
disclosed in U.S. Patent Nos. 5,595,872; 5,721,279; 5,739,135 and 5,789,197.
Especially preferred apo B secretion/MTP inhibitors disclosed in U.S. Patent
Nos. 5,5695,872; 5,721,279; 5,739,135 and 5,789,197 and useful in the methods and
30 pharmaceutical compositions of the present invention, are 9-(4-{4-[4 trifluoromethyl-
biphenyl-2-carbonyl)-amino]-piperidin-1-yi}-butyl-OH-fluorene-9-carboxylic acid-(2,2,2-
trifluoroethyl)-amide and 9-{4-[4-(2-benzothiazol-2-yl-benzoylamino)-piperidin-1-yl]-
butyl}-9OH-fluorene-9-carboxylic acid-(2,2,2-trifluoroethyl)-amide.



15 acid-1ipase hem acetal internediate, which is then cleaved to rel ease a
diglyceride. Follow ng further deacylation, the |lipase-fatty acid

i nt er redivad @1/739z| eaved, resulting in free |ipase, a nonpgiAmRendzié and a
fatty acid. The resultant free fatty ac%ps and nonogl ycerides are

i ncorporated into bile acid-phospholipid micelles, which are subsequently
absorbed at the level of the brush border of the small intestine. The 20
m cel | es event uaI |y enter the peripheral circulation as chyl oni crons.

pocordingly,  CRIBRMSe: bShUILOGbAaPs,d BURBLLAURTRIMRRLECT Vel Y Lim !

or inhibit the a 'on recurs rs are use in the
t r eat ment dlfsclosndjnﬂmtemtidam Patinhgpmibatiint PublichtiqreNd.i Wiode84 6526.

hyper | i popr ot ei ' o) 1 i.ke. Pa e, li di ates
the metabolic c gélgvciadlg%g‘#}g#%ﬁ@/g(%ggggt'?n?@ﬁfﬁﬂ%'ﬁpf)sg({ﬂ%(gs%tdd@gﬁ%{ﬁgfoﬁgﬁ- and
3-car bon pBstent ,@micafmePpbhcaﬁmryNeiW@ @ff/16526, anet adedll irstme ofiethodsgawit ed fats i s
in the uod num and num b ancreati ¢ .li which is
usual |y seeﬁaé' &g ae%%?pogﬁ‘ggé #tﬁ? pﬁ?@*&ﬁ’()eunﬁ?@ eﬁ%@e@é@?@ﬁ?br t he breakdown
of fats i ncydnophanypatetisixgl-2-cyddpeatyl-NproBReayhe, Hanttattmhydropiise i s t he
prinmary enz r th absor of di trj gl ygerides,
i nhi bitor sp}\{(aé'a"[ﬁ%%;"?‘?%'ﬂ"ﬁ{”% g (f?'?aqr}?e[ ia- prﬁﬂ@i'?'t@lf r#ag'[yﬁ'ga'ot her
rel at ed Co[(dyndlmn&l)m%ky]l-ZB 1,0 da-¢etiabydro-GHIpraziha O/ |2b]&doh§dlndl'|r&t-‘i #glionkl pase
that i s responsi,bl 40%.0 estion of
Giotary fats. cagpfitSinesBlEbRErE dhst aliteq B sty i e cal
stinul @i Oll,sclbﬁ‘sgﬁﬁlu SnPatent e & 68t4tl)a4presence of a fatty neal or
synpat heti c age ri ¢ I i s o ted f ' si ol ogi cal
i mport ance WD 0 f‘f”‘?@@‘ﬁg‘& @%éf?cre '%’OHE Wé%%@&'f’%%’ﬁ hl%{%i?'t‘ aci ds
n](caeded to Noi g,fg& oraam g@éfmcln thepﬁ@tﬁo@:énovpﬁaymaéelmb@ compbsifidrisig tmg is also
of inportance far t a or ption vari et
pat hol ogi cBIeSEEREToR %@’895‘%@%%& 'B)Srfqog] %??L‘ dﬁ)' gé’f Eﬁ{] See, for
e]>c<a|rr_pl e, &ﬁ,ygm(zanydmgmkphenyl aaym-é@aar?qmeogogy, 92:125 (1987). 5 A variety
0 | pase I nhibitors are kno or di n e art.
I—|oweve?§ in the T'%th%rézlel?fs O}M%Oeﬁ@ﬁ hBE rreﬂ@PE%%iﬁtP@@fw E‘H{’?H%rls't'? ons, and
kits of the|sc|b§@3t|amj Si pm@ﬁttm@meggmr ally preferred |ipase inhi bi tors are
t hose inhibitorsg that e cte fro rQu consi s l'i pstatin,
tetrahydrol i pst §Pleﬁp?‘8?a]|s’ip§?f§fr? apq E §8@9%W/&$P1 d'5§8§eci\l- gg§
val.i | act oneatepsNEr 5646,162 ahﬁd:smlilmemetmlamtmaﬁnﬁ:e@ncbllo RHC 80267,
st er eoi somers t her eof ., and har ceutlcal IO\{; % ﬁﬁ%ﬁé lts of said
conpounds SAAPANSGf therRepsen PBrﬂﬁ&ﬁY& SRR rP’ﬁ’s atin is especially
pr ef er p@d. phenylethyl)-2-[4-(quinolin-2-ylmethoxy)-phenyl]-acetamide.
Additional apo B secretion/MTP inhibitors that can be used in combination with

compounds identified by the present invention are disclosed in commonly assigned

U.S. Nonprovisional Patent Application No. 09/711281, filed November 9, 2000.

Examples of specific preferred apo B secretion/MTP inhibitors are disclosed in that

25  application, which is hereby incorporated by reference herein.
Specific cholesterol absorption inhibitors and cholesterol biosynthesis

inhibitors are described in detail below. Additional cholesterol absorption inhibitors

are known to those skilled in the art and are described, for example, in International

Patent Application, Publication No. WO 94/00480.

30 Any HMG-CoA reductase inhibitor may be employed as an additional

compound in the combination therapy aspect of the present invention. The term

HMG-CoA reductase inhibitor refers to a compound that inhibits the biotransformation

of hydroxymethylglutaryl-coenzyme A to mevalonic acid as catalyzed by the enzyme

HMG-CoA reductase. Such inhibition may be determined readily by one of skill in the



The pancreatic lipase inhibitors lipstatin, 2S, 3S, 5S, 7Z, | Q2)-5-[(9)-2-
forma m do- 4-net hyl -val eryl oxy] - 2- hexyl - 3-hyd roxy-7, 10- hexadecanoi ¢ aci d

| act one, waBvaxmg2 t etrahydrolipstatin (orlistat), 2S, 3S, PCT/IB01/00317
5S5)-5-[(S)-2-formam do- 4- net hyl -val eryl gxy] 2-hexyl - 3-hydr oxy- hexadecanoi c
acid lactone, and the variously substittufed N fornylleucine derivatives
and stereoi soners thereof, are disclosed in U S. Patent No. 4,598,089. The
pancreatic |ipase inhibitor FL-386, 1-[4- (2 met hyl propyl ) cycl ohexyl]-2- 20

h | sul - n onat e
el vatt veek SRR RhDa3Reys 305 AR RIS HaPURTL I R SIS 405
The pancr eand the refesarees rmhéd)ihemin)V\AWahéty&E&esécphmnmxc;qme agscribed and
T eEne iy T PR o 278 SRR USSP BB R SRIAS, T
Pat ent Nos aﬂerﬂﬂjltﬁa&iﬂof%ﬁgcr@r@ﬂsrﬁﬁéloagldg &lﬁ@@eﬂlﬁ/\sm‘n‘glldls pacheas nhi bit or
CrT T uor om RS Rihebp TS PR NG REPA A TRO e B BlF i< devivaties pEg: e
t her et o, ala&)rerderstmhesednpmrtdsSsudﬁeasesirhvdmatm4MGmpﬁélw, UBeammtNoeat i c | ipase
M crobi al PG aEReRees S RURFOERLHes Ao Al NA S s Pt P8 T osed (i n
Ki :1 agar a, @hteﬁni No. 4,346\027 blsdbs;e!sS\/IL-Q%BiHérlvaluﬁéb?sﬂ&E@s ﬁré@at&'iétm The | ihpase]c )

i nhi bitor e certain proce or,.the preparation thereo
the microb® %w%%ea?heét%%ww yicﬁﬁ;g{r@gpﬁ& ﬁ‘gﬁ g% 98N & e di scl ose)d/
67 The. EZ“'?E‘E’““?“??‘?“‘*”‘E??ﬁﬁ.*ﬁ:’? T abe) actone: A ARt Shelactore 8, and a
orocess. | ot rlRYEAPAS e e By A oL MG-GPA el TuRtony

Act i nony cendiBbeskriotinito tHdsé-slled rthe ditSEx=pesek dfimdimedweoduets dhtaining

Anti biotics, 33, 1594-1596 E;LQSO The use of ebel actones Ajand B in the

suppr essi ohMF-Godrs pejRss inkiRitqrs f P@@'F@ 5—38?‘3 Lol Mevashanese Kokai

08- 143457, ppé{}éhh@‘h fd 28884, 1996. The |ipase inhibitor RHC 80267,

cyclo-O, O -[ (I, hexaned| yl)-bis- (i m nocarbonyl)]dioxinme, and the vari ous
bi s(i mthocar bonfin)'dﬂ'\dﬁﬁﬁé’ssyinﬁlaé?é’tﬂ“tt'tﬁélmé!t/be ugqgjla@@n pedifenebeprapoundder i bed i n

Pet ersen e !pggbg ) 5 lity of RHC
80267 to |Ehrﬁ3"?b'¢ét§hg%r?‘\’nt kﬁ&wgﬁfn&% _'%%E‘:é hie %OAEK)@Q%HJLO i's
1

di scl osed inhikitgr fefars tea C@M"POUFIQ thatdshibiszthe pipsyry ggﬁhyeiﬁ%@?t?’@(lﬁlﬂﬂ@h'uang et
al., J. IVb'coenzyme A from acetyl-coenzyme A and acetoacetyl-coenzyme A, catalyzed by the
enzyme HMG-CoA synthase. Such inhibition may be determined readily by one of
20  skillin the art according to standard assays (e.g., Methods of Enzymology, 35: 155-
160 (1975); and Methods of Enzymology, 110: 19-26 (1985); and the references cited -
therein). A variety of these compounds are described and referenced below. U.S.
Patent No. 5,120,729 discloses certain beta-lactam derivatives. U.S. Patent No.
5,064,856 discloses certain spiro-lactone derivatives prepared by culturing the
25 microorganism MF5253. U.S. Patent No. 4,847,271 discloses certain oxetane
compounds such as 11-(3-hydroxymethyl-4-oxo-2-oxetayl)-3,5,7-trimethyl-2,4-
undecadienoic acid derivatives. Other HMG-CoA synthase inhibitors useful in the
methods, compositions and kits of the present invention will be known to those skilled
in the art.
30 Any compound that decreases HMIG-CoA reductase gene expression may be
used as an additional compound in the combination therapy aspect of this invention.
These agents may be HMG-CoA reductase transcription inhibitors that block the
transcription of DNA or translation inhibitors that prevent translation of mMRNA coding
for HMIG-CoA reductase into protein. Such inhibitors may either affect transcription or



Cell Cardiol., 22, 1009-1016 (1990). Any suitable dosage of a |ipase

i nhibitor is used in aspects of the present invention conprising such

i nhi bi t o0 ols9ziosage of the |ipase inhibitor is general PgriBn1/0dd1e r ange
of fromabout 0.01 to about 50 ng/kg bogy weight of the subject per day, 15
preferably from about 0.05 to about 10 ng/ kg body wei ght of the subject per
day, admnistered singly or as a divided dose. For exanple, where the

| i pase inhibitor is tetrahydrolipstatin, the dosage of tetrahydrolipstatin

is prefer a%ﬁsléﬁdﬁrﬂi%@ﬂ&gtﬁr gllag%etb%t. nf%gcging?%%tlggﬁha%a\fé\ﬁesum ect per

day. In practice, the y an w termne  the actual dosage of the

| i pase i nhiafirementignied Attiputes beonmet meigiengynes indhe gholesienolbigsiatheio pat i ent
and it wll Y"Hag : i [sToTrIST-RH o) ticular
patient. 'Iqﬁée/(%gggve (I)e'sag}gtgghe()?&l%l{nﬁg%'gg?ﬁﬁ?%ﬁ?ﬁgﬁé are g{xéetpr%) aFf})',% but there
can be, of afsemeetionedl agivitiegufuch regulgiior s eadiyaetargiined byrthossvakilled s age
ranges pf ' pleTM oY ' | 44054 es are

Wi t hi n ?he%%ﬁéé%ﬁf%ﬁ@?ﬁ%‘éﬁ%g%ﬁgﬁé I’@’gzt"ﬁ@%s‘??’dggégﬁ%ﬁii%@or i nhi bits
t he enzynatSerermlsichliopgipounds are Webeibed 28d cefetsphgdibelowshdwevgt, pthesi de

hydr ol ases; % AL - ' ' Ll e
sugars, fogni%%%gwg%cosga&%%é?ﬁ%%%{og%w ?%kgdg@ft \éﬁhé)%@kglﬁéi:ng’gi dases,
parti cul ar ithe drolforewanmgle;, beS.iRatetdoo 6,041 g2 (disclobes cértaimt olistituaces, results
ubj eot o, 1ese BEAAL BUESCRAGER & o dBELESE SoreBh | T e«
and a fedu&therroxygerfaked Serotddhatalppicss theFaidsyothienig of HMG-Lppeedidaserdras,
hypogl ycem e | d levels of insulin
present. Agglc{lélzsggﬁ'l%i Me?&?gﬁ'%ﬁbg ’? sg’ts%(%ﬁ%ﬁ@gﬁycem as and chyne
remai ni ng i n t hénytcompohnghaving adivithas @ CETBdnhilitor can seras s itte egbod, whi ch
initiates : Lt enal C

accor di gl SRR R SR BREBRLy Sestf 3 Mo Bp MR e e CE TP

accel er at i mpititoerefgds ¢4 corRGAMHIPEEt Bl tHe SidestergBegtardsngier pfoteia (QEIB)dr at es

I Suolet "ot AAEPU B o DAL AR APROTBA Fles SRS U
fatty tissaeddhdlt Aevasiatysd thesetcompoondsmaratdeseribetl aati refereheed/bdlaw; i nto fatty
Leosre, SrRBRbl AeASEPE Sl bR L idegln doe Gty kbt PSRBT
t her ef r om Non3GORBHS disclosesiedriairapalypgptiidmderdbtitdsdaping setivityias\GHTR on, any
o} uece! Soo i Rk te BBy T SIRARNE o NS e R ATELEM O REBLET 20,
I S a gka@icosontamingiamalogs todchaldsdéryl ester are disclosed in J. Anfibiot., 49(8): 815-816-

(1996), and Bioorg. Med. Chem. Lett.; 6: 1951-1954 (1996), respectively. >

Preferred CETP inhibitors that can be used in combination with a
compound of the present invention include those described in commonly
assigned International Patent Application, Publication No. WO 00/17164,
25  which is hereby incorporated by reference herein.
Any ACAT inhibitor can serve as an additional compound in the combination

therapy aspect of this invention. The term ACAT inhibitor refers to a compound that

inhibits the intracellular esterification of dietary cholesterol by the enzyme acyl CoA:

cholesterol acyltransferase. Such inhibition may be determined readily by one of skill

30 inthe art according to standard assays, such as the method of Heider et al. described

in Journal of Lipid Research, 24:1127 (1983). A variety of these compounds are

described and referenced below; however, other ACAT inhibitors will be known to

those skilled in the art. U.S. Patent No. 5,510,379 discloses certain

carboxysulfonates, while International Patent Applications, Publication Nos. WO



inhibits the enzymati c degradati on of starch or glycogen into maltose. The
I nhi bition of 10 such enzymatic degradation is beneficial in reducing
anount s o¥Obi/zavai | abl e sugars, including glucose and nmaPCDERN1/0031d t he
concom tant del eterious conditions resqé&jng therefrom A variety of

gl ucosi dase and anyl ase inhibitors are known to one of ordinary skill in
the art. However, in the practice of the nethods, pharmaceutical
conpositions 15 and kits of the present invention, generally preferred

gl ucosi dasge)z@@hé)&@&m é%ﬁoééy?ﬁ h didBlsRIur&Y Ger Eﬁ\fes%ﬁng 'cﬁ\eﬁiﬁﬁlbiicfrgmthe
group consisting of acarbose, "adi posine, voglibose, muglitol, emglitate,
MDL- 25637, actiMitygl i bose, tendani state, Al-3688, trestatin, pradincin-Q and

sal postal iS;[ 4" DA L BEUAPRR i ittty R a 8GRI Intndiade RnftidPeisehd 4 1
tri hildr bxyaea’(idi’ﬁmaizyme@lmd in i eopaldingiion dmerapyaspaai of dhe pregénidvpyiiamosyl - (1- -
o0 a RS : .

dor 1 vat | ved e P RERARS R se Rbha R BORme i KELRAMEART "2 TR0 by
t he m cr obicahdensatianeittvo matsficulesof fanugslypprephesphaierte @B SajedBS 8BLIGH0) , SB

18 (CBS 95 A 1) 50/ 110
(67£1. 73) > fhof B catalzei oy iE e sbiene g@ﬁﬁ%gé@%’%@%@ﬁg‘%ﬁ!m 439
respect i veldgtermined bl those isitladcini thé athiataordiag itpstendeed methsliokigy Wfetibdsadi posi ne
forms 1 an | S bR t 4. 254 Iide@nal ly, a
process fo%”%’ﬁ’@b’%?}’eggr%ﬁ%p“gﬁ%?’ %rﬁdr MF?’@??%%PZJW dflaoc(l; p%ﬁfﬁgg'lézg&%ldgggosed I n
Nam ki 1@t . ahd refdrended cilelitidreioy , A 3SmmbRBdf-sqlididte §yiriidAase iBBibitdre hgs bessi dase

i oo RO o e b 2 GHEO s P TP ¢ e
various N Publstion Nbe@ 5§35 626141 disclosssicrtain 4,ébatamkarépnedearvatives adi scl osed in
P e Sl R L (2038 P B0 el doce
(hydr oxymethy b} figitidespEpepeati Ratent Applicatiod, Piligicatini Nu 9 645 378 At
o 5 1B LB o Sl S DSA Bipellge £ SRR LbReblS Pt e
p- [ 2-[ (2R, 3RibiBrsB)d-tBeidude ib the treatment and prevention hypercholesterolemia and
Py o) MR Rt A AL S CREN GBS B bPAT LU o,
sal t s ther étloses eesrtath Issrizogerdping derivativeéabesqualdme synth8fase Trhibitors useful
for the treatment of hypercholesterolemia or coronary sclerosis. European Patent
20  Application, Publication Number 0 611 749 A1 discloses certain substituted amic acid
derivatives useful for the treatment of arteriosclerosis. European Patent Application,
Publication No. 0 705 607 A2 discloses certain condensed seven- and eight-
membered heterocyclic compounds useful as antihypertriglyceridemic agents.
International Patent Application, Publication No. WO 96/09827 discloses certain
25  combinations of cholesterol absorption inhibitors and cholesterol biosynthesis
inhibitors including benzoxazepine derivatives and benzothiazepine derivatives.
European Patent Application, Publication No. 0 701 725 A1 discloses a process for
preparing certain optically-active compounds, including benzoxazepine derivatives,
having plasma cholesterol and triglyceride lowering activities.
30 Other compounds that are marketed for hyperlipidemia, including
hypercholesterolemia, and which are intended to treat atherosclerosis, include bile
acid sequestrants, such as Colestid®, LoCholest® and Questran®; and fibric acid
derivatives, such as Atromid®, Lopid® and Tricor®. These compounds can also be

used in combination with a compound of the present invention.



The gl ucosi dase i nhi bitor ML-25637, 2, 6-di deoxy-7-0 R-D- gl ucopyrano-syl -
2,6-imno-Dglycero-L-gluco-heptitol, the various honodi sacchari des rel at ed
thereto WOo0HME92 he pharmaceutically acceptabl e aci d addi PCOBEADIIS
thereof, are disclosed in U S Patent No. 4,634, 765. The gl ucosidase

I nhi bitor cam glibose, nethyl 6-deoxy-6-1 (2R 3R 4R, 5S)-
3,4,5-trihydroxy-2-(hydroxynet hyl ) pi peri di no] - a- D- gl ucopyr anosi de

sesqui hydrate, the deoxy-nojirinycin derivatives related thereto, the

vari ous pharnac t etic nethods
for the prepar a? :igo‘lﬁlg?lﬁé%%@ﬁ I%%grt@g | sé%“éﬁlntdg of {ﬁ% (?ggelg?@ge&%ﬁl;bg 5,157,116
and 5, 504, edginistéred avit ladipase inhibitdrtamd/ar ergllanosidasd inhibiter, whichates cycl i c
peptides r . i t her eof by the
i or obial - ShesieRdh FistreafiEnits BORARAS el WorPRERKSE8L "TT 1208 (are
di scl osed BXEGSSSIQN@&UGHSL frébfattzgr adﬁs chioteste?d, drivtestaryll estars bngluteseor Al - 3688,

or opar 1 oNeEHBoBreP Bl BB st PG VPFIF oo BB diRles & 1
aur eof aci eb(samdthalhheFH 1656, are d| scl osed |n U S. Patent No. 4,623, 714.
The anyl ase i nhibitor trﬁesta con5|s ture of tr in A

: i h ghn rese r)1(to eriu att
trestatin B and' ¢ e8P TeY ?ﬁ%“?%i“ido"u 8?1&1 BYEMeS £y 1RaRg R Rbs ugar s
rel ated t herglucosidede dnhitiitor mapbesmdayediFPrefe;meelmaasHmlmbltdrbeompihséogestrme

bi al cul NR- 320- OM7HB
Tha’ R 350 StRghEc g e S S P ] oLeOD R TIREs ShBHes et e

gl ucost@asmhibitbisbi t or pradi m ci n-Q and a process for the preparation

t her eof bythe crobial.cultivation, of Acti nomad ra verrucosno strains
R103-3 or) 30 AN GBS tpetmpodth ft fibts B REow S dsol Sdavana
5,217, 877, trrgmpﬁdﬁsnmelfr;ee fa%h@cmswmhdmcémasbumér rdfhbiqshysiblogicalt he vari ous

d har j.d th h t |l t abl
Carts < hor Bateirs. o Breus P westeq)s‘?@émﬁ?”tdrava%é%‘é@%? SEe i or obi Al
cul tivati oactwtateatsreapé 6f thé ptBenkzans. TRICad2baRE proaluctiohi Falfaed in U. S

ol UcosTias ESPIHRS %?'eé%g%?mg%ig %&f%ﬁg Rerueed e Fiae Ao yegls
consi sting Foﬂov&@gifuhﬁéredea@ylams tedipay@ftly BoBianterm@liate @& cleBBUIlebliftein -
L2003 e AP B o 4 B e SRRl A Py ALl
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selected f 28§§etqﬂeent@ra%‘é€rbe8 a? hetleveponcLe Brusﬁ%or er ott tﬁe small intestine. The .
20 micelles eventually enter the peripheral circulation as chylomicrons. Accordingly,
compounds, including lipase inhibitors that selectively limit or inhibit the absorption of
' ingested fat precursors are useful in the treatment of conditions including obesity,
hyperlipidemia, hyperlipoproteinemia, Syndrome X, and the like.

Pancreatic lipase mediates the metabolic cleavage of fatty acids from

25  ftriglycerides at the 1- and 3-carbon positions. The primary site of the metabolism of
ingested fats is in the duodenum and proximal jejunum by pancreatic lipase, which is
usually secreted in vast excess of the amounts necessary for the breakdown of fats in
the upper small intestine. Because pancreatic lipase is the primary enzyme required
for the absorption of dietary triglycerides, inhibitors have utility in the treatment of

30 obesity and the other related conditions.

Gastric lipase is an immunologically distinct lipase that is responsible for
approximately 10 to 40% of the digestion of dietary fats. Gastric lipase is secreted in
response to mechanical stimulation, ingestion of food, the presence of a fatty meal or
by sympathetic agents. Gastric lipolysis of ingested fats is of physiological importance



3688 and trestatin. In another aspect of the present invention, the
conpounds of Formula | can be used in conbination wth an additional

anti - obesvoyr/zagent . The additional anti- obesity agent ispET/abwnanly
selected fromthe group consisting of 10 phenyl propanol am ne, ephedrine,
pseudoephedri ne, phenterm ne, a neur ope%h de Y antagonist, a
(33-adrenergic receptor agoni st, a chol ecystoki ni n-A agoni st, a nonoam ne
reupt ake i nhi bi tor a synpat hom neti c agent, a serotoninergic agent, a

dopami ne a 0 e-st.imul.ati n ne rece tor oni st or

m netic, %Otﬁ% 5&ntr§f%q% eeﬂﬁd of BT aP%@%E Ibolasgﬁg t?j'n tﬁgcannabi noi d
recept or aintestjoenasd is also ef mmpbraancefmdatmjssbrpanbnngabmfeﬁp@f@h&s;blagmaliaﬁ | eptin,
a leptin ana in rece al ani a |lipase

t
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ciliary nEEIbWéV@plhltﬁe B%cf‘@ccbf(the nﬁﬁ@?ﬁlpﬁlaWaWLﬁtﬁmbﬁﬂoﬁfﬂns- adiualsltstcy tiggent s
CcO rise those, co ounds s ect.e rom e ou 0 I.SII N
SoErty o B BT SensTaly i Sird IR tor ATe s oS Rl g er i ne.
ephedri ne, sélegted ﬁomﬂh@@bduprd@ﬁgﬁmigéﬂﬂhﬁaatlrpmradlmlmﬁﬂnr(erhstat) FL-386, :

Esag g;%{ Lg\(&n'l 2% h i}l]'%'r?én% rfa%%p %st%réew ebelactone A, ebelactone B and

E 46[ 2- {(2'2 Lﬁli-mompyé‘t,tﬁtboiko&%éfé 1h|e2éd1?)and pharmaceutlcally acceptable salts of said
{Z { (Z)X%/S [ é AROUNLs A s %Lglss%rs}z?'%lzcgén%o&r% tetrahydrolipstatin is especially

hydr oxyet h }eaénéu)) et hoxy] phenyl } propi oni ¢ acid, and
4-[2-(2-[6- d
{2( Rg h§/dr E)xyglnhg r’?ﬁf%’@i"rl'@ﬁ?‘% BhibheRyiPsieln i2S: 381 B> %uil ¥am-KShRor ecti ¢

agents fOffdrﬂﬁarrﬁdbmlﬂ%tﬁyI-Oélé NREkS/I- a-fhsidﬂéw# 1thetx8deo%ﬂo@fa@§l€réﬁtoriéwentl on
can begopreEared usi n %/ nown to killed in the art, for

ST et B B A L S O S Sk B LA I A

2,408, 345; 2h‘ékﬁ@ﬁy@?@@%é&éﬂbd&ﬁo@b@ﬂ&é&&‘neaéndﬂ%c\fdnb@ﬁy buibstituted ifat ent  No.
4,929, 629; fenfl uranm ne . and dexfenfl uram ne _can |} g egar ed_as descrl bed

in US Pafasmylaysnesienviivasand sigEoRpMSTs PoEws qﬁ%ﬁ*ﬁ?‘c‘ d5¢7Pateniol
bronocri pt kzes 08y, be prepared as described in U S Patent Nos. 3, 752 814
and 3,752, 888, Any suitabl e dosage an anaorectic ent is used in

aspects of the pPeBaptreaticiipass i”B&t?q‘&rd'ﬂp?@% irg-(&; G?ﬁﬁh%‘@'@ heyclahgxyésage of the
anor.ecto ¢ ApieHyisuBorg®BRYkHanohé and the variously substituted sulfonate derivatives

related thereto, are disclosed in U.S. Patent No. 4,452,813.

The pancreatic lipase inhibitor WAY-121898, 4-phenoxyphenyl-4-
methylpiperidin-1-yl-carboxylate, and the various carbamate esters and
pharmaceutically acceptable salts related thereto, are disclosed in U.S. Patent Nos.

25 5,512,565; 5,391,571 and 5,602,151.

The lipase inhibitor Bay-N-3176, N-3-trifluoromethylphenyl-N’-3-chloro-4'-
trifluoromethylphenylurea, and the various urea derivatives related thereto, are
disclosed in U.S. Patent No. 4,405,644.

The pancreatic lipase inhibitor valilactone, and a process for the preparation

30 thereof by the microbial cultivation of Actfinomycetes strain MG147-CF2, are disclosed
in Kitahara, et al., J. Antibiotics, 40(11), 1647-1650 (1987).

The lipase inhibitor esteracin, and certain processes for the preparation
thereof by the microbial cultivation of Strepfomyces strain ATCC 31336, are disclosed
in U.S. Patent Nos. 4,189,438 and 4,242,453.



5 the range of from about 0.01 to about 50 ng/kg body wei ght of the subject
per day, preferably fromabout 0.1 to about 10 ng/ kg body wei ght of the
subj ect peo0dzp92 admi nistered singly or as a divided doseCT/Rm/oexanpl e,
where the anorectic agent is phenterm_ gg, the dosage of phentermine is
fromabout 0.01 to 50 ng/ kg body weight  of the subject per day, preferably
fromabout 0.1 to about 1 ng/kg body wei ght of the 10 subject per day. In
addition, where the anorectic agent is sibutram ne, the dosage range is

from about 0.01 ; ; I~gat iR er day,
preferably f rom@gggﬁag%tiéggg% Ag%{tg%%%gggéﬁdmée%&n ofBe’tCcl %gsubj ect per
day; wher e procesefontier preparstieryibareof by texfieieblalieuitiMatien of Adtisamyeatesistrain t he

dosage ran ) af : 3 u : k. 1 64 he

subj ect perm; a%? ' %rrgeraf'ser a%F;i/n 9?“%%1“&%;eﬁglgdé'té\ﬁ%?’%ﬁ{s’o&éggg?1§@6ng E@of&%y wei ght
of the subjeeof ¢hslactenes Aaantl Birethe stipressigroefaoenagiyegeds formsatiandsrocr i pti ne,

t he dosage 1S qa%fé ) o} body wei ght of the
subj ectgperdrsglggigd 'lBrJg é'(r?%ggl y E%%%gﬁtp@%doﬁggéﬁé ‘'ng/ kg body wei ght of
t he subj ect per THayipagennpibitartRHie 80267e cyiihy ), @ Héhb-Wekanedgt) disti ne t he act ual
dosage of f{; r e a0e [ Py 11 | ndi vi dual
pati ent an@n@ﬁ?@)oﬁﬁ ?]PB{(/'grf%ygF\}\? t?%v%ﬂg%g t%né(gﬁg?é’g?mgc?naﬁ@bgﬂ%gﬁgé%ért}l'gé;etjgf t he
parti cul ar mpathegmepargthas dbsoribed thd3etgreen of alah@bérs Anadge 662, 20922k enpl ary,
but there fi hodi Vi i . r e N .or | ower
dosage 1 angiaopr e HREIE sas iR e cBRTeF B GRfing PG ifss o nges
are wi @i nisdisclasedire Cafroll &teal.p Lipgisn27, ippvadd-3en(199Peand@ipaag ésalof). Mok present
i nvention I m&d_ ' ination with 25 an anti hypertensive
agent . Exa(r;c%?)e(’%r%&"%?ésenﬂdf%rg%t ed products containing antihypertensive
agents incl ude @aysuitablebesagelof bllipadednlsbitas irclisedsn Espativafiiiie preserhdal at (r),

salar(r)’ ﬁ%ﬁ%&i{jﬁeﬂsﬁ%ﬁéﬁhﬂgt@g 136 Jhedde ofﬁﬁ%ﬁe%srﬁgéfﬁ%ifou%ﬁ%%ﬁ#% o,
No h é&biefnoh t0.@hit abanpd® ibod ight of th i

[ nLygfg(;)si :%g, EI as Aggqg;g%#s(r% ° Aﬁ%ﬁg&? 3%:%% %fg?f??j&@?f@ﬁi) n(r),
i, T i o st Pt st o).
I itioma isieretl is s osen$ooéx e e =) arisi ve
ageﬁts hav t{?ﬁegn.etaﬁgmgd and 8 89 t rrg[l t ed tfo?% used Enn gbi nation
Wth a comERYIgiestatin tedokdde O EuaRAralRMaGi s ey el rpraralte T8 217 | J102
The co_rrgoun@kgﬂbodyfweighrt@&mtsdbjwemﬂday. trepraeticeptheehysieidn will deterimingat i on with
an anti epressa

b e T L G TR
oxi das0 patient and it will vary with, e.g., age, weight and response of the particular patient.
The above dosages of lipase inhibitors are exemplary, but there can be, of course,
individual instances where higher or lower dosage ranges of such lipase inhibitors are
merited, and all such dosages are within the scope of the present invention.
A glucosidase inhibitor inhibits the enzymatic hydrolysis of complex
25 carbohydrates by glycoside hydrolases, for example amylase or maltase, into
bioavailable simple sugars, for example, glucose. The rapid metabolic action of
glucosidases, particularly following the intake of high levels of carbohydrates, results
in a state of alimentary hyperglycemia which, in adipose or diabetic subjects, leads to
enhanced secretion of insulin, increased fat synthesis and a reduction in fat
30 degradation. Following such hyperglycemias, hypoglycemia frequently occurs, due to
the augmented levels of insulin present. Additionally, it is known that both
hypoglycemias and chyme remaining in the stomach promotes the production of
gastric juice, which initiates or favors the development of gastritis or duodenal ulcers.
Accordingly, glucosidase inhibitors are known to have utility in accelerating the



i nhibitors such as Nardil (r) and Parnate(r); selective serotonin reuptake

i nhibitors, such 5 as Paxil(r), Prozac(r), and Zoloft(r); triclyclics, such
as Asendiw@nd/726it avil (r), Etrafon(r), Linbitrol(r), NorprPamBiiop317

Panel or(r), Sinequan(r), Surnontil(r), 3 franil(r), Triavil(r), and
Vivactil (r). Additional conpounds that are used to treat depression and
that can be wused in conbination with a conpound of the present invention

i ncl ude Desyrel (r), Effexor(r), Remeron(r), Serzone(r), and Wellbutrin(r).

10 The co %ﬁb?%o%arﬁoﬂﬁy«fét@%rea dh”tK Q3 GAR rﬁ@tﬂ}g&ﬁe pt’io’ﬂ gonbi nati on

with a co use eo Or osi s. et ed
product s c@hcasaniren theiptestine. dfgldhermqrmahe cmvemmemrbqhydfetebnmahplwow th a

Iczonpound Ofthé%ﬁ%%s%%%ﬂ thd &}b%@&ué?ﬁﬁf&}@'oké% %k Qg’i’%ﬁr% .Qs@es
osamax(r) rrmna ents cal Ci on| n est gens.

addi ti on, Eepegltaera)ccanng@eredBmﬂ orrietayathi witit the nongontitaat lﬂfﬁweﬁmfmerlmmgof t he
P 5t M YP Bleb@ing ThE GBS cAhaliBE (U RRE Mol il 1 O can @) so he used

i n conblna row hair. Currently, there are
two drugs appr ovedorbinativa withra ¢aobdsind tof theFwesbnh imdeiongafdgtucusistbsat i on f or

h - k d

D et TS P RO olBbe DGR B B RS0 5
by Merck &c@mprisdsren e)mylél'élaelnblbntqmﬂmdmylaée trih(bltprr |eszq;h¥cosnummh|bmoralnﬁ

dm ni t nt. T

S omounds TS 1R BRRERS dbdhaBatiob S SRS diBondn Bl S8hestr TRERBen Y
agcept a?l esgmmwmatlodegrhdatmdds bermﬁipnatuheedmhgmnmmmf blmamm' dugarss can be
adm ni stere

f t 25 mul ti pl
fimes, - such culinglooBE B o' zpf g orpmid Ao Blutits GAEs FRUGSun 1 or i v
over a pelthemefrcm‘x time, as for exanple, using transdermal delivery. It is
I ted that ,th f..th d can b t
2dd U one tho. cAnpBENGS SBESTTe S BRI AR AUl AP e
al oEe i n ekiffin thatitoHowé e, m}tt’prsractwmt_ thedaethbdd, phapnaeetidal comvgssitions, or
th ot per . maceuti.ca activ e ot her
b . e T T R RNy N
gr condi ti mm:tmgrsithet areﬁfpleuted&oofthé lyeouppoasietiny dfracambos@adiposiae di f f er ent
i sease or canditian ece|ve or vin
i ¢ phe. piE Rk oAl Pyl SIS Aa ritiohRe. EOiThiklR AT e WO
01/ 72692 Pﬁﬁétbﬁﬁlﬂr&ﬁﬁiib‘h Q-abd3aibdstati. st ered sinul taneously, or sequenti ally
in any order.

found i n one t atiree BpSEsebiniolBesBaRe. 4 c AeEsr 1 SALESBEAER. ™ Pe

20  trihydroxy-3-(hydroxymethyl)-2-cyclohexen-1-ylJamino]-a-glucopyranosyi-(1--->4)-O-
a-D-glucopyranosyl-(1--->4)-D-glucose, the various amino sugar derivatives related
thereto and a process for the preparation thereof by the microbial cultivation of
Actinoplanes strains SE 50 (CBS 961.70), SB 18 (CBS 957.70), SE 82 (CBS 615.71),
SE 50/13 (614.71) and SE 50/110 (674.73) are disclosed in U.S. Patent Nos.

25 4,062,950 and 4,174,439 respectively.

The glucosidase inhibitor adiposine, consisting of adiposine forms 1 and 2, is
disclosed in U.S. Patent No. 4,254,256. Additionally, a process for the preparation
and purification of adiposine is disclosed in Namiki et al., J. Antiobiotics, 35: 1234~
1236 (1982).

30 The glucosidase inhibitor voglibose, 3,4-dideoxy-4-[[2-hydroxy-1-
(hydroxymethyl)ethylJamino]-2-C-(hydroxymethyl)-D-epi-inositol, and the various N-
substituted pseudo-aminosugars related thereto, are disclosed in U.S. Patent No.
4,701,559.



can be adm nistered at once or sequentially. In addition, it should be
recogni zed that the conpositions may be different forns. For exanple, one
or nore owopomeds nmay 5 be delivered via a tablet, while RPODIBIEM003IS

adm nistered via injection or orally asgg syrup. Al conbinations,
delivery methods and adm ni stration sequences are contenpl ated. For
sequential adm nistration, a conpound, a prodrug, an isoner or a
pharmaceutically acceptable salt of the present invention and anot her

active 10 corrpoumsgmgs.aes@ lﬁmsﬁrmymae(zmmm%s@dtmrHyaFo&y@tﬁyl 21 any order.
It is generally preferred that such adm nistration be IS even

nore pr ef ekDEEPYmgihyD et S-Ripsridinelipla g eyarighss, 4éﬁﬂh3§r%PP8H@6%% However ,

for exanpl eslatel tHhdtoSatBidRElosBEING.S. PaRAL Y. 4,630Mwthl e to swall ow, or oral
absorption is ot herw se i npaired or undesirabl e arenteral or transder nal

adni ni stration ¢ B'%@S'ﬁiﬁﬂ'BWP'FCH@@'Q'W@{@“X' Rd2A@R IR 4RO BIP-15 i s
sequental trﬁyﬁ%xﬁ-@f(’hydr§Nn?éthmldéfld|ﬁo]%ﬁ%RﬂLﬁéqzo£é QAL YShious HRARItVES

phar maceut i cal acceptab Present I nventi on and anot her

active comRas G¥h9&%t0taﬁ€ pba@@cehwllbécce@m qreiggdditins sefpdherealg or by
di fferent %Hgg%m PENB&efiNGo. 35CE720f the present invention contenplates

the treatment of the disease/conditions with a conbination of
phar maceut i cal | yhaglucogidagpankhibitariMPL-R8637h 8,6-dideaxiif-AifsP@lusdpyepesylt el y, t he

venti on G S oI BHEE o o SRBbI A RGN S BARIRRE W e In PO | | ons

in kit form WO’ se eutrca ositions: a
conpouh@d ofand He m'taesemuncaﬂvaccepmble acnp addi tlmgsaltshb&reoﬁ are(xhscdossellm Ud. such
conmpound ok u an additional pharnmaceutically active conpound.
The kit rra{/DaR{ gggc%%%f?é;se nore than two separate pharmaceutical 25
conposi tions, ofibegmopsidags ionibitaychmigibose, metiyhBoenxy-6{(2RIBR, @‘R’é§bnt

Q. a s

I nventi on, ru er.eof und or rug; and
Lhe ot her " ERLieeRRe AR neiRhePeilitER A bRy ERERER Pl Rl I
conpounds. débve-rdjitimgcinderivtisesrelaterhtharates ithd wariots phainmiicagtidaihcacepablkt e
conposjtions uch.as, a divide foil packet
Add 4 Shal e RHRRLAR Splilt MRt P ferBmPh et R BB U S0 and ¢ ne
l'i ke. Typi CatdnyNos.ree154, 116(3:101[35&1367@ rections for the administration of the
separate corrpon ts The. ’ﬁ_\‘ ticularly. adv nta n the
separate conpo ﬁ?@yﬁsg %PEFEQH]?S’/"SS% §rf°éf$5é:éf¥‘licr{’e8? %?ﬁdstaﬁ@gjge f or ns
(e.g., or alanap:bcemlsémme pleparatioa tmlmfrwsmeammbmr oditlf/étbhejﬂstrdm&gees
|ntervals or mh i ndi v ne the
conbi nat ; ofP e GRS BEY TRatsrh e R REh SRR
PCT/ 1B2d/ 00317 Thé@#énylase inhibitor Al-3688, the various cyclic polypeptides related thereto,
and a process for the preparation thereof by the microbial cultivation of Strepfomyces
aureofaciens strain FH 1656, are disclosed in U.S. Patent No. 4,623,714.

The amylase inhibitor trestatin, consisting of a mixture of trestatin A, trestatin

B and trestatin C, the various trehalose-containing aminosugars related thereto and a
25  process for the preparation thereof by the microbial cultivation of Streptomyces
dimorphogenes strains NR-320-OM7HB and NR-320-OM7HBS, are disclosed in U.S.
Patent No. 4,273,765.
The glucosidase inhibitor pradimicin-Q and a process for the preparation
thereof by the microbial cultivation of Actinomadura verrucospora strains R103-3 or
30 A10102, are disclosed in U.S. Patent Nos. 5,091,418 and 5,217,877, respectively.
The glycosidase inhibitor salbostatin, the various pseudosaccharides related
thereto, the various pharmaceutically acceptable salts thereof and a process for the
preparation thereof by the microbial cultivation of Strepfomyces albus strain ATCC
21838, are disclosed in U.S. Patent No. 5,091,524.



An exanpl e of such a kit is a so-called blister pack. Blister packs are
well known in the packaging industry and are being w dely used for the
packagi ngveb1/73sbar naceuti cal unit dosage forns (tablets, papskii@siizand the
like). Blister packs generally consist, of a sheet of relatively stiff
material covered with a foil of a 5 pre &t rably transparent plastic
material. During the packagi ng process recesses are fornmed in the plastic

foil. The recesses have the size and shape of the tabl ets or capsules to
be packed. Next the bl et sul es are ace in esses and
Che aheet of 1 ePPUE Gl iR rorr e Safefitts.sehae R SR o |

at the faceonsdistihhef atavbdsepbdipbsins wglnmse,tmlgﬁtbpmdnmtelll\nmlo%w in which the
recesses Were.

rmed. As .a 10 resplt, .the tablets are sealed in
e’ T ecess SRTIRIBiRL g ieRic arh BRibapent, 6 SPRush e RRie R ° b
st rengt h ofnhititer islzeatboss. Espetiatyhmtfeiree gluabsigdse intibicap furihesconggrisebe r enoved
fromth b|IS ck manual | | yin ressu t ece
vvhereby an@ %‘ﬁ ﬂ%'tgrsfb%?tr?éa Sa]ﬁc%ﬂg'%ghégtgg CEOH@IS{H’,ga@‘BG%Z{;nEIﬂatG gﬁess The
tabl et or 3683)smdteee£tatm then be renoved via said opening. 15 It rray be
desirable to pr Vld aid on . the kit for nunber s
next to the tabl Pﬁraéﬁgglﬂ}lg? RIRRSE Kiyeripm, ﬁﬁr?ﬁ%"gu%‘?ﬁ(?f \‘RP'Ph t he
days of theeused miBJ@)n’ithﬁtloih vth aa aldeitisnd) ant-apedity @gesto T!h@%@iuftlbﬁ@:l aatioul d be
I ngest ed. nQt her exa K%Jr?al d is a calendar printed on.

the card, 8PgPityagentis BQ‘EWEW sP"FF@Q fr\?ggﬁeg psisiigedday, ... etc.... Second

Week, Wnd@MenyTpn‘@ﬁéi‘@]émme epBBdritle; pséddagphetne GiheAeFmpik, ﬂaambuepﬁiddsv wll be
readlly apparent. A "daily dose" can be a single tablet or capsule or

several pi PN@oeRista PeafEseids 1e6eRtaagenish achplaryFoaip-A agaist. a 3 daily dose

of conpoun %n@&mﬁn‘é&e@é’tﬁl@&ﬂﬁlblté}"’ 8 @Wnﬁé‘th@ﬁﬂné’&%bﬁtt a@brdidHindrgiela ?éntoé
capsule, while a daily dose of second conpound can consi st of several

tabl et s or doRHPEE PENIENE mﬁlﬁ‘!‘é’cvtér%’ﬁ‘u'af'ﬁé hﬁwmeye@ﬁmormmsaorrr@me@é{a this and

aid in corpREdnopeatmMuBting hétdiR retedidiandlll ¥ BaB Mot reb %}ﬁfnlst
enbodi nent of the present invention, a dispenser de5|gne ense the
a %%lr“

dai |y #osed reslaniacorceniraing hermaae gpiggpnis; |ePWé|ar|eﬁ>tﬁ‘t recepiasvi ded.

Preferabl y ggbhi&;, Qb§l@ﬁ|ﬂ%‘?\fag‘oﬁlsﬁ%Wp@ﬁ’@ﬂhﬂtérha%oﬁ%@gﬁﬁgéﬂugt a%ﬂ/r&ﬁlﬂéﬂcf urt her
facilitate conpliance wth the regi men. An exa such a nmenory-aid is

a mechani cagerodelydrpesiandiesieroneriiananalpotthereply omm@m regept9ses t hat has
been di spepggflst o’r\@.ﬂfalas.ﬁlst sﬁ%@krﬁreeép@#l&hag"od‘g%@urﬁc@rm binging p%téhery power ed

m cro-chip nenory coupled wi iquid crystal readout, or audible
rem nder sa@i@apmﬁw@wca%r"k@@ﬁ@ﬁﬂ%ﬂ re@&éfzarasemstt pad a gliaw newralrophis | ast dai |y
dose hgs begrt aken and/or rem nds one when the next dose is to be taken.

Especially preferred anti-obesity agents comprise those compounds selected
from the group consisting of sibutramine, fenfluramine, dexfenfluramine,
bromocriptine, phentermine, ephedrine, leptin, phenylpfopanolamine
pseudoephedrine, {4-[2-(2-[6-aminopyridin-3-yI]-2(R)-

25  hydroxyethylamino)ethoxy]phenyl}acetic acid, {4-[2-(2-[6-aminopyridin-3-yl]-2(R)-
hydroxyethylamino)ethoxylphenyl}benzoic acid, {4-[2-(2-[6-aminopyridin-3-yl]-2(R)-
hydroxyethylamino)ethoxy]phenyl}propionic acid, and {4-[2-(2-[6-aminopyridin-3-yl]-
2(R)-hydroxyethylamino)ethoxylphenoxy}acetic acid.

Suitable anorectic agents for the compositions, methods and kits of the A

30 presentinvention can be prepared using methods known to those skilled in the art, for
example, phentermine can be prepared as described in U.S. Patent No. 2,408,345;
sibutramine can be prepared as described in U.S. Patent No. 4,929,629; fenfluramine
and dexfenfluramine can be prepared as described in U.S. Patent No. 3,198,834; and



WO 01/ 72692 PCT/ 1B01/00317 -105 Any suitable route of adm nistration may
be used for the conmpounds of Formula |, isoners, prodrugs and

phar macew® oubv16y2 accept abl e salts thereof, in the preseneCi/Bn03IGN. The
conpounds of the present invention and_@gyher pharnaceutically active
agents, if desired, can be admnistered to a patient orally, 5 rectally,
parenterally, (for exanple, intravenously, intramuscularly, or

subcut aneously) intracisternally, intravaginally, intraperitoneally,
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o B oot AR, GRS 86BN Ro Rlor P RFL BPIGRRAM IR RULEAL o BRIPRSH | o can

be brought "a agents ca sorptlon for
exanpl e, abmutthboetﬁangfkg badxdwg@had)f ithe sihecBpbr dhydpwejabli/tﬁbns for oral
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dosages of anorectic agents are exemplary, but there can be, of course, individual

instances where higher or lower dosage ranges of such anorectic agents are merited,
and all such dosages are within the scope of the present invention.
The compounds of the present invention can also be used in combination with

25 an antihypertensive agent. Examples of presently marketed products containing
antihypertensive agents include calcium channel blockers, such as Cardizem®,
Adalat®, Calan®, Cardene®, Covera®, Dilacor®, DynaCirc® Procardia XL°, Sular®,
Tiazac®, Vascor®, Verelan®, Isoptin®, Nimotop® Norvasc®, and Plendil®; and
angiotensin converting enzyme (ACE) inhibitors, such as Accupril®, Altace®,

30 Captopril®, Lotensin®, Mavik®, Monopril®, Prinivil®, Univasc®, Vasotec® and Zestril®.
In addition, diuretics and combinations of the above antihypertensive agents have
been employed and are contemplated to be used in combination with a compound of
the present invention.
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met ahydr oxHﬂ'Ee §@tﬁsoFr9qdeand6@'gg Aggy}lstraélﬁ@ for the treatment of male pattern

baldness: topical minoxidil (marketed as Rogaine® by Pharmacia), and oral
20 finasteride (marketed as Propecia® by Merck & Co., Inc.).

The compounds of the present invention are administered to a patient in a
therapeutically effective amount. The compounds can be administered alone or as
part of a pharmaceutically acceptable composition. In addition, the compounds or
compositions can be administered all at once, as for example, by a bolus injection,

25 multiple times, such as by a series of tablets, or delivered substantially uniformly over
a period of time, as for example, using transdermal delivery. It is also noted that the
dose of the compound can be varied over time.

In addition, the compounds of the present invention can be administered
alone, in combination with other compounds of the present invention, or with other

30 pharmaceutically active compounds. The other pharmaceutically active compounds
can be intended to treat the same disease or condition as the compounds of the
present invention or a different disease or condition. If the patient is to receive or is

receiving multiple pharmaceutically active compounds, the compounds can be



tragacanth, or m xtures of these substances, and the |ike. Conpositions for
rectal or vaginal adm nistration are preferably suppositories, which can
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non-irritating excipients or carriers sM%h as cocoa butter, polyethylene
glycol or a WO 01/72692 PCT/1B01/00317 "-107 suppository wax, which are
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therefore, melt in the rectumor vaginal cavity and rel ease the conpound.
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20 administered separately, the invention further relates to combining separate
pharmaceutical compositions in kit form. The kit comprises two separate
pharmaceutical compositions: a compound of the present invention, a prodrug
thereof, or a salt of such compound or prodrug; and an additional pharmaceutically
active compound. The kit may also comprise more than two separate pharmaceutical

25  compositions, one composition containing a compound of the present invention, a
prodrug thereof, or a salt of such compound or prodrug; and the other compositions
containing additional pharmaceutically active compounds. The kit comprises a
container for containing the separate compositions, such as a divided bottle or a
divided foil packet. Additional examples of containers include syringes, boxes, bags,

30 and the like. Typically, the kit comprises directions for the administration of the
separate components. The kit form is particularly advantageous when the separate
components are preferably administered in different dosage forms (e.g., oral and
parenteral), are administered at different dosage intervals, or when titration of the
individual components of the combination is desired by the prescribing physician.



publ i shed 7 Decenber 2000; International Patent Application Publication No.
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follows "First Week, Monday, Tuesday, ...etc.... Second Week, Monday, Tuesday,..."
20 etc. Other variations of memory aids will be readily apparent. A "daily dose" can be a
single tablet or capsule or several pills or capsules to be taken on a given day. Also,
a daily dose of compounds of the present invention can consist of one tablet or
capsule, while a daily dose of the second compound can consist of several tablets or
capsules and vice versa. The memory aid should reflect this and aid in correct
25 administration of the active agents.
In another embodiment of the present invention, a dispenser designed to
dispense the daily doses one at a time in the order of their intended use is provided.
Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate
compliance with the regimen. An example of such a memory-aid is a mechanical
30 counter which indicates the number of daily doses that has been dispensed. Another
example of such a memory-aid is a battery-powered micro-chip memory coupled with
a liquid crystal readout, or audible reminder signal which, for example, reads out the
date that the last daily dose has been taken and/or reminds one when the next dose
is to be taken.
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20  agents, for example, parabens, chiorobutanol, phenol, sorbic acid, and the like. It
may also be desirable to include isotonic agents, for example, sugars, sodium
chloride, and the like. Prolonged absorption of injectable pharmaceutical
compositions can be brought about by the use of agents capable of delaying -
absorption, for example, aluminum monostearate and gelatin.
25 Solid dosage forms for oral administration include capsules, tablets, powders,
and granules. In such solid dosage forms, the active compound is admixed with at
least one inert customary excipient (or carrier) such as sodium citrate or dicalcium
phosphate or (a) fillers or extenders, as for example, starches, lactose, sucrose,
mannitol, and silicic acid; (b) binders, as for example, carboxymethylcellulose,
30 alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia; (c) humectants, as for
example, glycerol; (d) disintegrating agents, as for example, agar-agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain complex silicates, and
sodium carbonate; (e) solution retarders, as for example, paraffin; (f) absorption
accelerators, as for example, quaternary ammonium compounds; (g) wetting agents,



ASSAY 1 Oxygen Consunption As woul d be appreciated by those skilled in the
art, during increased energy 30 expenditure, aninmals generally consune
nore oxyyedorrxwomddi ti on, netabolic fuels such as, for eraVpBE0037UCOSse
and fatty acids, are oxidized to CO2 aq% H20 with the concom tant

evol ution of heat, comonly referred to Ph the art as t her nogenesis. Thus,
t he nmeasurenent of oxygen consunption in animals, including humans and
conpani on animals, is an indirect neasure of thernogenesis. Indirect
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accept abl e sal t | igalddisdge ®rms for oral administration include pharmaceutically

acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the

compounds, the liquid dosage form may contain inert diluents commonly used in the
art, such as water or other solvents, solubilizing agents and emulsifiers, as for

.20  example, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl .
alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide,
oils, in particular, cottonseed oil, groundnut oil, corn germ oil, olive oil, castor oil, and
sesame seed oil, glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty
acid esters of sorbitan, or mixtures of these substances, and the like.

25 Besides such inert diluents, the composition can also include adjuvants, such
as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and
perfuming agents.

Suspensions, in addition to the compound, may contain suspending agents,
as for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan

30 esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and
tragacanth, or mixtures of these substances, and the like.

Compositions for rectal or vaginal administration are preferably suppositories,
which can be prepared by mixing a compound of the present invention with suitable

non-irritating excipients or carriers such as cocoa butter, polyethylene glycol or a



25 salt of a prodrug of a conpound of Forrmula I, vehicle, or T3 sodium
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’ cleansers, m0|stur|zers, sprays, skin patches, and the like.
Topical compositions containing the active compound can be admixed with a
variety of carrier materials well known in the art, such as, for example, water,
alcohols, aloe vera gel, allantoin, glycerine, vitamin A and E oils, mineral oil,
20 propylene glycol, PPG-2, myriétyl propionate, and the like. Other materials suitable
for use in topical carriers include, for example, emollients, solvents, humectants,
thickeners and powders. Examples of each of these types of materials, which can be
used singly or as mixtures of one or more materials, are set forth in several patent
publications relating to treatment of hair loss, including, for example, International
25  Patent Application Publication No. WO 00/72810, published 7 December 2000;
International Patent Application Publication No. WO 00/72811, published 7 December
2000; International Patent Application Publication No. WO 00/72812, published 7
December 2000; International Patent Application Publication No. WO 00/72813,
published 7 December 2000; International Patent Application Publication No. WO
30 00/72920, published 7 December 2000; and International Patent Application
Publication No. WO 00/73292, published 7 December 2000; and references cited
therein. All of these patent publications are hereby incorporated by reference herein.



25 pharnmaceutically acceptable salt of such conmpound or isomer ("the test
thyrom netic conpound”) to bind to thyroid hornone receptors can be
denonst r av@d1/7291 he follow ng protocol: A Preparation oPCT/mBRao3IICe! |
Nucl ear Extracts Hi gh Five cell pelletsgBTlI-TN 5B1-4, catal og nunber
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expressing either human TRa or TR(3 are suspended in ice cold Sanple

Buffer (10 mM Tk * ki : N Y n 20; 1 nmM
e (25 am noet hyl ) Eotlposudhti e drescht bR maPaidtodfohaRST 2% o Bbout
10 mi nut es compigeaan astivihenheacen. hideagyiyrenhancar san benchessinAesun S@ide1/ 72692

PCT/ 1B01/ 0QaHely of ﬁhal%c@éss FRigAER Iﬁﬁﬁti%ﬁ@i@er%%ii{&%@@ hgﬁggr (WYR(T)

Scientific ucts, ester, Pennsy cen uged at 800 x
g for abouteffeds of maomwpound cfthe mesepdivestion. (Partitudrn)classessofsgséivited i n a

hypert ogi c : . ,,,H.MI T ; 2; 1 nmM DIT,;

0. 05% Tg\eer?ng%‘{cgg’r{éayé%%gﬁe%r ngr a t% I%%Q'Fé ﬁer%ft]ra?r%@%hfzhwg%. suspension is
cent ri f ugedExamptes ©f oher kaiggrowith simdants andrpensatratormenhtcersias well gsethedt ant
(nucl ear e ) - | : ' - a0, 0l Assay
Compet 1 1 o 43 orgormaicta8h i eeBePich ot 80 3 ol el B

t hyr om et iaod dmigpboresss age skt fottly imothd patentrputdicatene petarredito abave( Ihe( TR( X and
TR1) 10 ar ' ; i f W 0 150l utions of
t est thyror.rr? Ir?é? l|r' ? O@?ﬂ%@hr’? §¥‘§’ﬁﬁ@ﬁ%§‘#{%§ﬁ‘ﬁf Aé%'ﬁ'\gleér}%rtg%ﬁ c%ﬁrfp%L ndgb mv) are
pr epar éd usbmgrtlifioe i DbBEStng stagealf renhair gfawth cyoleelngen’) tetheigadwtr  di | ut ed

(0o ool e P el S AR e e MABRE o,
about - 2200 référréd toatmivg. to yiel d solutions that vary in conpound
B2 o BB bR MR Bl S o
protei n compatert abdosage ddvel. i0 @¥brangé of ahosit 04 to Abowd TGP rbgibérdayas di | uent .
On e 15 P RoBhe il YRS TR, B TRRHE Bl o8B B0 0 0.2,
extract cdim @nge nbabideh 0M01 Tedbowan 40 mycpeyatiegtamtboRy weight altypidallpO0 m n. A one
hundr ed and, iplept vBh rAEPRficlan 1o BbAdE Wby ARG EPnS of §FRY e and pl aced
0.001 to about 10 mg per kilogram body weight. The specific dosage and
dosage range that can be used depends on a number of factors, including the
20 = requirements of the patient, the severity of the condition or disease being
treated, and the pharmacological activity of the compound being administered.
The determination of dosage ranges and optimal dosages for a particular
patient is well within the ordinary skill in the art in view of this disclosure. ltis
also noted that the compounds of the present invention can be used in
25 sustained release, controlled release, and delayed release formulations. Such
formulations and their preparation are within the ordinary skill in the art in view
of the present disclosure.
The compounds, prodrugs, isomers and pharmaceutically acceptable salts of
this invention are also administered to a mammal other than a human. The method
30 of administration and the dosage to be administered to such a mammal will depend,
for example, on the animal species and the disease or disorder being treated. The
compounds, prodrugs, isomers and pharmaceutically acceptable salts of the present
invention may be administered to animals in any suitable manner, e.g., orally,
parenterally or transdermally, in any suitable form such as, for example, a capsule,
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filtrati ovooamednl d 25 (M Ilipore(r)). Each well is washeBCT/iRm/0031TRS bY
the addition of 200 pl of ice-cold assay, buffer and subsequent vacuum
filtration. The plate is renoved fromthé vacuum filtration manifold, the
bottomof the plate is briefly dried on paper towels, then 25 pl of
Wallac(r) (EGG Wall ac, Gaithersburg, Maryland) Optiphase Superm x
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r oxy- phenox -31, 5-d. i rrettﬂ. | - phenyl }-2-net hyl -mal onam ¢ acid; N-{3-ch

| oro-4-[ 3- @g?g?gbvewv?r_yrpé? E}F'— ca rba nmoyl)-4-hyd roxy-p h e n oxy]-5- 10
met hyl 4phenyl } - islapreiterratios, it codnpandl, grodrog-ifodaers wind pharmpalceutiebly | - ca

oy S R RS B B il ) kR &
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phenyl } - maladriiBteredin the aNinha-feddsaufio ey, [a3coptdntrated feed additive or premix may
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N-[ 3, 5- di clehaikeothérefSr: Thie capieoRyilittdsiumitot didtribyiibnoofier qoireyoany,)predreqy | | -
isomer or pharmaceutically acceptable salt of the present invention, e.g., in the
finished feed with which the premix is blended. Suitable carriers include, but are not
limited to, liquids, e.g., water, oils such as soybean, corn, cottonseed, or volatile
20  organic solvents, and solids, e.g., a small portion of the feed or various suitable meals
including alfalfa, soybean, cottonseed oil, linseed oil, corncob, corn, molasses, urea
and bone, and mineral mixes.
The utility of the compbunds of Formula [, isomers thereof, prodrugs of said
compounds or isomers, or pharmaceutically acceptable salts of said compounds,
25 isomers or prodrugs, are demonstrated by activity in one or more of the assays
described below:
ASSAY 1
Oxygen Consumption
As would be appreciated by those skilled in the art, during increased energy
30  expenditure, animals generally consume more oxygen. In addition, metabolic fuels
such as, for example, glucose and fatty acids, are oxidized to CO, and H,O with the
concomitant evolution of heat, commonly referred to in the art as thermogenesis.
Thus, the measurement of oxygen consumption in animals, including humans and

companion animals, is an indirect measure of thermogenesis. Indirect calorimetry is
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‘ endpoints measured are whole body oxygen consumption and the activity of liver :
15  mitochondrial alpha-glycerophosphate dehydrogenase (“mGPDH”). The cardiac
endpoints that are measured are heart weight and heart mGPDH activity. The

protocol involves: (a) dosing fatty Zucker rats for about 6 days, (b) measuring oxygen
consumption and (c) harvesting tissue for preparation of mitochondria and
subsequent assaying of enzyme activity thereby.
20 B. Preparation of Rats
Male fatty Zucker rats having a body weight range of from about 400 g to -
about 500 g are housed for from about 3 to about 7 days in individual cages under
standard laboratory conditions prior to the initiation of the study.
A compound of Formula |, or a pharmaceutically acceptable salt, prodrug or
25  salt of a prodrug of a compound of Formula I, vehicle, or T3 sodium salt, is
administered by oral gavage as a single daily dose given between about 3 p.m. to
about 6 p.m. for about 6 days. A compound of Formula |, or a pharmaceutically
acceptable salt or prodrug or salt of the prodrug of a compound of Formula |, or T,
sodium salt is dissolved in a suitably small volume of about 1N NaOH and then
30  brought up to a suitable volume with about 0.01N NaOH containing about 0.25 % of
methyl cellulose (10:1, 0.01N NaOH/MC:1N NaOH). The dosing volume is about 1

ml.
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5- di net hyl lighibegzmiE sBaced about one inch apart on each axis, and ambulatory activity is
15  recorded when two consecutive beams are broken, and the results are recorded as
counts.

Oxygen consumption and ambulatory activity are measured about every 10
minutes for about 5 hours to about 6.5 hours. Resting oxygen consumption is
calculated on individual rats by averaging the values excluding the first 5 values and

20 the values obtained during time periods where ambulatory activity exceeds about 100
counts.
ASSAY 2
Binding to Thyroid Hormone Receptors
The ability of a compound of Formula |, or an isomer thereof, or a
25 pharmaceutically acceptable salt of such compound or isomer (“the test thyromimetic
compound”) to bind to thyroid hormone receptors can be demonstrated in the
following protocol:

A. Preparation of Insect Cell Nuclear Extracts

High Five cell pellets (BTI-TN-5B1-4, catalog number B855-02, Invitrogen®,

30 Carlsbad, California) obtained about 48 hours after infection with baculovirus
(GibcoBRL®, Gaithersburg, Maryland) expressing either human TRa or TR are
suspended in ice cold Sample Buffer (10 mM Tris, pH 8.0; 1 mM MgCl,; 1 mM DTT;
0.05 % Tween 20; 1 mM 4-(2-aminoethyl)-benzenesulfonylifluoride; 25 pg/mi
leupeptin). After about 10 minutes incubation on ice, the suspension is homogenized
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(viv) glycerol; 1 mM DTT) containing 0.4 nM "I-T; (specific activity of about 2200
Ci/mmol) to yield solutions that vary in compound concentration from about 10 uM to
about 0.1 nM.

High Five insect cell nuclear extract containing either TRa or TRp is diluted to
a total protein concentration of 0.0075 mg/ml using the assay buffer as diluent.

One volume (100 pl) of each thyromimetic compound dilution (containing 0.4
nM "®|-T3) is combined with an equal volume (100 pl) of diluted nuclear extract
containing TRa or TRB, and incubated at RT for about 90 min. A one hundred and
fifty yl sample of the binding reaction is removed and placed into a 96-well filter plate
(Millipore®, Bedford, Massachusetts) that has been pre-washed with ice-cold assay
buffer. The plate is subjected to vacuum filtration using a filtration manifold
(Millipore®). Each well is washed five times by the addition of 200 pl of ice-cold assay
buffer and subsequent vacuum filtration. The plate is removed from the vacuum
filtration manifold, the bottom of the plate is briefly dried on paper towels, then 25 pl of
Wallac® (EG&G Wallac, Gaithersburg, Maryland) Optiphase Supermix scintillation
cocktail is added to each well and the top of the plate is covered with plastic sealing
tape (Microplate Press-on Adhesive Sealing Film, Packard® Instrument Co., Inc.,
Downers Grove, lllinois) and the radioactivity is quantitated using a Wallac® Microbeta
96-Well plate scintillation counter. The binding activity is then calculated by dividing
the amount of "®I-T3 bound in the presence of increasing amounts of the test



phenyl } - 2-nmet hyl - mal onami ¢ acid; and N-{3,5-d

i chl oro-4-[3-(4-fluoro-benzenesul fonyl) -4- hydr oxy- phenoxy] - phenyl } - 2-

met hyl - mioenames2 aci d. 20 The fol |l ow ng conpounds of the pewsEntooiivent i on
are nmore preferred: N {4-[3-(cycl ob uﬁyél-rrethyl ca rba noyl)-4-hyd

roxy- phenoxy] -3, 5-d i nethyl- phenyl}-nmalonam c acid; N-{3-chloro-4-[4-hyd
roxy-3-(1-isopropyl - 2-net hyl - propyl car banoyl ) -

phenoxy] - 5- met hyl - phenyl } - mal onam ¢ acid 25 N-{3,5-dichloro-4-[3-((1

S) - cycl ohe = aci d;
N-[3,5-d |)§§'l"8 ﬁ%@%’“ﬁ%%ﬁ”ﬁw ‘91‘“%'99 W‘Jaabrsg%&%flhgetﬁg@yow?’ e(?lyl]
mal onami c wpwsseu s Ypofdioptiol) andthen Qn@earyegreﬁmryamlxsﬂsﬂauagd to4letgranine

r oxy- phenoxy) ehenyl ] - 30 nal onami ¢ aci d;

N-[ 3-chl or o- 4 - cycl obut yl sul f anoyl - 4- hyd r oxy- phenoxy) - 5- net hyl - phenyl ] -

mal onani ¢ aci d; TRe[fdlopgmpoipobodsdidie pleaemtyhventioryarerpvsfpredienoxy) - 3 5-d

:\F[ezm(/ls Ecgl (r;)FgI %%;%s@mnﬂc?ﬁéﬂﬁ %Rr oxyﬁﬁﬂﬁéxgélﬁ%g]??#@%h - phenyl ] -
mal onam ¢ abémyl}- malpaamic aai;0- 4- ( 3- cycl obutyl net hanesul f onyl - 4- hyd
Lff(g,gﬂfgféyﬁ (Sy@t@ ropyﬂ%%t%q%é%%wgﬁyfﬁﬁﬁ)ff?%%wxgh%?\gkr%thg met hyl -
phenyl | - mabbeai2- nmtn)cﬂ-mamar{amréadd
:oﬁgln; Iri) fnal( gng)r/nﬂc aci %}{,';{{Eg[ @%@ﬁ&/ é}ﬁﬂtcéf?%'q?@n%Egé}g)fydéﬁ%n%wh%/d
r oxy- ph@noxethyd-phényl}-malvatimid acndI,O phenyl]-mal onam ¢ acid; N[3,5-d
Irrglhlo(r)l;(r)n’- g_ gg; gyﬂ &béﬁlgro&rﬁfti @V&asU )];I%]é%yl ca}ryamoy%xéy h\%}g"{]yop e)no%]%ly -
N-[4-(3- cymwmhymmtmmmdmleéelbydr oxy- phenoxy) - 3, 5- di net hyl -
phenyl ] - nal OnamI\f:{3 <(::nlorb-4 -[4-hydroxy-3-(1-isopropyl-2-methyl-propylcarbamoyl)-
phenoxy]-5-methyl-phenyi}-malonamic acid;
15 . N-{3,5-dichloro-4-[3-((1S)-cyclohexyl- ethylcarbamoyl) -4-hydroxy-phenoxy]-
phenyl}-malonamic acid;
N-{3,5-dimethyl-4-[3-((1S)-cyclohexyl-ethylcarbamoyl)-4-hydroxy-phenoxy]-
phenyl}-malonamic acid;
N-{3-chloro-4-[3-((1S)-cyclohexyl-ethylcarbamoyl)-4-hydroxy-phenoxy]-5-
20  methyl-phenyl}-malonamic acid;
N-[3,5-dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid,;
N-[3,5-dichloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid;
25 N-[3-chloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid;
N-[4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid;
N-[4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
30 malonamic acid;
N-[3-chloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid;
N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl}-malonamic acid;
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phenyl ] - mal onam ¢ acid; N-[3-chloro-4-(3,cyclobutyl

met hanesul f onyl - 4- hydr oxy- phenoxy) - 5- net hyl - 20 phenyl ] - 2- net hyl - mal onam ¢
acid; N-[3-ch loro-4-(3-cycl opentyl net ha nesul fonyl - 4-hyd roxy-p

henoxy) - 5- met hyl - phenyl ] - nmal onam ¢ aci d;

N-[ 4-(3-cycl ohe r NESL = - hher - 34.0-dj et a1

ohenyl ] - mal OnamNg[bgﬁ%?Qg@%yEBBydpyﬁn&NQr{e%mfom3Wy&y%hén&yyg hthy!

N- { 4- [ 3- ( 4phémpdrroalbeamierasidil f onyl ) - 4- hydr oxy- phenoxy] - 3, 5- di net hyl - phenyl } -
mal onam ¢ aci d; \\={ A @r Q- d-[ 3= (4- -henz 1 ) = yd

r oxy- phenoxy] - 5-N mgtﬁ/cﬁg 4p@e‘%§\%fbég&néér¥gémdé§bg%®??WEF&)’Lbhler](%,yl5 mé‘thl]\

N-{ 4- [ 3- ( 4phénydirDmisthykodonamihigeldr oxy- phenoxy] -3, 5-d i net hyl - phenyl }- 30

I ] id; o3 I |- 4= -3, 5-d
et hyt 2 phonyl | MR SEToA SR LRI an R B BRI
r oxy- met hy pherlhypalooxipiceighoxy} - 3, 5-d i net hyl - phenyl ) -nal onam ¢ acid; WO
01/ 72692 PCT/ 1BQL/,0 - :
N (4-[3- (2- cyol NFdnt SRR ERetansstony-+ VAR SIS INERSIIS. di et hy! -
phenyl } - mapbemyiiiroalavardic adid; 3- ch | or o- 4- (3-cycl ob utyl methanesu
| f onyl - 4- hyd P 5 B - - el ' ' ter; 5
N D3 ol or o a- (S ETEREaF TRk TR oM o S By P
phenyl 10 mabheharandic acidd et hyl ester; N-[4-(3-cycl obutyl met hanesul fonyl -4- hyd

- ph - 3,540 4 - ph | L - ' id , :

N4 (3 cyel spulera b s P A RBE v BBy - 10
phenyl ] - mapbemyfiroalacadicreidyyl ester; N-[3-chloro-4-(3-cycl opentanesu
| fonyl - 4-hyd 1 oy RaengK ) i dRARL IR bioxTBheRaE) S, Shiny.

phenyl}-2-methyl-malonamic acid;

15 N-[3-chloro-4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid;
N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyi-
phenyl]-2-methyl-malonamic acid;
N-[3-chloro-4-(3-cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
20  phenyl}-malonamic acid,;
N-[4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
phenyl]-malonamic acid;
N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
malonamic acid;
25 N—{3-chIoro-4—[3-(4-f|uoro-benzenesulfonyl)—4-hydroxy-phenoxy]-S-methyI-
phenyl}-malonamic acid;
N-{4-[3-(4-fluoro-benzoyl)-4-hydroxy-phenoxyl]-3,5-dimethyl-phenyl}-
malonamic acid;
N-[4-(3-cyclopentylacetyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
30  malonamic acid;
N-[4-(3-cyclobutylacetyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid;
N-(4-{3-[(4-fluoro-phenyl)-hydroxy-methyl}-4-hydroxy-phenoxy}-3,5-dimethyl-

phenyl)-malonamic acid;



N-[4-(3-cycl ope nta nesu | fonyl-4-hyd roxy-p henoxy)-3, 5-dinethyl-p
henyl]- mal onam ¢ acid; 15

N-{4-[ 3- WMo bi/mwsD- benzenesul f onyl ) - 4- hydr oxy- phenoxy] - 3, Spdi/mttitegdtzphenyl } -
2- met hyl - mal onam ¢ acid; N {3-chloro- 4-_{ -(4-f1 uoro-benzenesul fonyl) -4-hyd
r oxy- phenoxy] - 5- net hyl - phenyl } - 2- et hyl - mal onam ¢ aci d; and
N-{3,5-dichloro-4-[3-(4-fl uoro-benzenesul fonyl)-4-hyd

roxy- phenoxy] - phenyl }-2- 20 net hyl - mal onam ¢ aci d. EXAMPLES The foll ow ng

crbodi mont s of he LroanE B b oy S L e o
the speci f Pbemyliomalonamiaafidig the claims, in any manner. 25 Throughout the
Phe i ndi oated: moute eridrB (o o inatak S Bh AN RS SREABY Tl (5o v 11
cheni cal i ehemdkalenapipsAdd methybestabde APCI - at mospheric pressure cheni cal
di et hosyet hane BV R S e R R R PR o
01/ 72692 P@fenylionaloodic acid gylesierel ect rospray ioni zation, positive ion
noxanes KnDb pot Hear AR RbLyFfh A P A0 Shen SRS HrFMI not haol
10 MS mass pbpmdikmalopamic acid ethyl ester;
N-[4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
10  phenyl]-malonamic acid methyl ester;
N-[3-chloro-4-(3-cyclopentanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid,;
N-[3-chloro-4-(3-cyclopentanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
2-methyl-malonamic acid;
15 N-[4-(3-cyclopentanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid,
N-[4-(3-cyclopentanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-2-
methyl-malonamic acid;
N-{4-[3-(2-cyclobutyl-1-hydroxy-ethyl)-4-hydroxy-phenoxy]-3,5-dimethyl-
20  phenyl}-malonamic acid;
N-{4-[3-(4-fluoro-benzyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
malonamic acid;
N-[4-(7-hydroxy-indan-4-yloxy)-3,5-dimethyl-phenyl]-malonamic acid;
N-[3-chloro-4-(3-cyclobutylacetyl-4-hydroxy-phenoxy)-5-methyl-phenyl}-
25 malonamic acid,;
N-[3-chloro-4-(3-cyclopentylacetyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid,
N-{3-chloro-4-[3-(4-fluoro-benzoyl)-4-hydroxy-phenoxy]-5-methyl-phenyl}-
malonamic acid;
30 N-(3-chloro-4-{3-[(4-fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-5-
methyl-phenyl)-malonamic acid;
N-{3-chloro-4-[3-(2-cyclobutyl-1-hydroxy-ethyl)-4-hydroxy-phenoxy]-5-
methyl-phenyl}-malonamic acid;



MBA net hanesul fonic acid NW 1-nethyl pyrrolidone NWVR nucl ear nmagnetic
resonance RT roomtenperature 15 TEA triethylamne TES triethylsilane
TFA trifiwoooaeri c acid THE tetrahydrofuran TLC thin | RgEIB01/00317

chr omat ogr aphy 20 Exanple 1 116-

N-[ 4- (4- Hydr oxy- 3-i sopropyl - phenoxy) - 3,15- di et hyl - phenyl ] - mal onam ¢ aci d
Step A 4-(3-1 sopropyl -4-net hoxy- phenoxy)-3,5-d i nethyl-nitrobenzene The
title conpound of Step A (778 ngy) was prepared from bi s(3-isopropyl-4- 25

ge ghglxirgg ﬁ?j: t;ﬁmﬁl @[@E?ﬁ?bﬁ%ﬂg—hg@gﬁgﬁy%é?gﬁy%b 2c))xygll-%ge]l procedur e
escri be any ona@itedaid; 38, 695-707 (1995 Step B
4 (31 sopr opy! - ¥ Rat IS SATRARINY: RgaRaiaR S RREDRonerdll rbio Rl 5tk °" %6
mol ) in CH2Cl 2 N-[Bxchigrowdals” -hydted-Boety- ﬂmxbg%%ﬂﬁadr@ﬂ Haisuohmdcl-lmozy)fg 2 mﬁ
3.2 1 RT

mm ). m@ﬁy,gﬁgwi]tw%@?}l%;& WaSAfSEIeVe at t hen quenched wt

wat er stirring 30 min at RT, the
sol uti on was et Md&t@drw{%mwu 2x0-2,3dipgdnot YH-isCimabk-reldxexd.5act s were

washed wit Iangéth %hgﬁgg%ggog%hffggg PCT/1B01/ 00317 -120 m), dried over

anhydrous soO ered, and concentrated to give the title

conpound of St eN-B-(7Iyeraxyi2-B- meﬁ%&{oxoﬁncﬂne%}ylax%&dsmthylfphehﬂ] next step
wi t hout jf;}] ml@g& i,fication. M5 (APCI-) Calc.: 301, Found: 300.2 (M1).
Step C5 4“{3 m No- Q 6- di net hyl - phenoxy) - 2-i sopr opyl - phenol To a sol ution
of 4-(206-di met Ihyﬂ4—(21-hy|dtm«y-2bﬁemeﬂ'5y)-1-Dxbfh'wne@ylbxsp%dlme(tn)ﬂfphagyl]- 1.59 mol)
in a mxw%l&%ﬁ%?%ﬁ (10 nL) and EtOAc (30 nL) was added catalyst  (10%
Pd/ C, 100 rrg Xture was hydrogenated under 50 psi at RT for 2h. The
N-[4-(7-hydroxy-2,2-dimethyl-1-oxo-indan-4-yloxy)-3,5-dimethyl-phenyl]-

malonamic acid;
N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
15  2-methyl-malonamic acid; ‘
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl-
phenyl}-2-methyl-malonamic acid; and
' N-{3,5-dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-phenyl}-2-
methyl-malonamic acid.
20 The following compounds of the present invention are more preferred:
N-{4-[3-(cyclobutyl-methyl-carbamoyl)-4-hydroxy-phenoxyl-3,5-dimethyl- -
phenyl}-malonamic acid; ,
N-{3-chloro-4-[4-hydroxy-3-(1-isopropyl-2-methyl-propylcarbamoyl)-
~ phenoxy]-5-methyl-phenyl}-malonamic acid;
25 N-{3,5-dichloro-4-[3-((1S)-cyclohexyl-ethylcarbamoyl)-4-hydroxy-phenoxy]-
phenyl}-malonamic acid;
N-[3,5-dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid;
N-[3,5-dichloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
30  malonamic acid;
N-[3-chloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid,;
N-[4-(3-cyclobutylsuifamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid; .



m xture was filtered through Celite(r) and concentrated to give the title
conpound of 10 Step C (458 ng) as a brown solid. The title product of Step
C was usadowi/tdeut further purification in the next stepPCMBI(IARPLGY-)
Calc.: 271.2, Found: 270.2 (M1). St ep_1g7_

N-[ 4- (4- Hydr oxy- 3-i sopropyl - phenoxy) - 3, 5- di met hyl - phenyl ] - mal onam ¢ aci d
nmet hyl ester 15 To a sol ution of

4- (4-am no- 2, 6-di net hyl - phenoxy) - 2-i sopropyl - phenol (39 ng, 0.14 mol) in

THE (2 nlL) was Qdded trj ' (42 AR ol ). | | mal onyl
chloride (16 pr.@yﬁ@gf@ﬂs@%ﬁ@égﬁﬁdPn p%eﬁg’ﬁa?émé@%gt |I:‘6§%@Hat RT for 18
h. The somaloramieasidconcentrated and the residue was purified by
D e TR B R o A By S AR e o a0 of St ep O
N[ 4|—(:1_— Hydh?ngﬁrﬁalbsarpﬁmnjd;- phgn_oxy) -3, 5|— di met hyl - phenyl ] - mal onami ¢ aﬂ d To
a solution o [ 4- (4-hydroxy: 3-1 s - 19X )= 3. 9 d hyl -phenyl ] -
nmal onar‘f# c acid #Léﬁéﬁllorgsf@ré%ygro%%?%ﬁ%s%wﬂmg%%yg ﬂ&&s gfrjn?}g%-{ (1 m-)
and 25 H2@hédyljrhalonamiceabitbd 3 N KOH (0.9 mmol, 0.3 nl). After stirring at
RT for 4 h, H20 1 added. The.sol utio s, washed with EtOAc (2 X
10 ) and aci ahreene AR o R AP BRIk ¢ act ed with
Et OAc (3 X phényiiknalohamic antdybi ned organi c extracts were washed with brine,
dried and concenirated jve the titl onpound o nd Exanmple 1
(20 ) s o wh e gpel Bl hastebfircnyh e B 850} s demERs 1 (M 1) .
Usi ng the abemyiphalehamitavid;i ng naterials, the following title conpounds of
Exanples 1-1 to, 1-5 repar i.n_an anal ogou nner, to the seguence of
reactions descr |'\%@05'\é\%|;‘|%§§§'§%lc S%“ﬂ@%?ﬁ?%&%“ﬁé?ﬁ%@ﬁw)'&%% Exanpl e
1- 1d N- [ ﬁ lﬁndmr@nii@édd,il-M- hydr oxly- 3-i sopropyl - phenoxy) - phenyl ] - mal onani cI
aci d net hy es PCl - c...411. Found: 40 M 5 Exanpl e
1o 14 (3- seb RS Ry R R My s ARSI SRS omarn ¢
aci d nmet hy bhésfijenalonamic acid;
15 N-[4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
phenyl}-2-methyl-malonamic acid;
N-[3-chloro-4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid;
N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
20  phenyl]-2-methyl-malonamic acid; ¢
N-[{3-chloro-4-(3-cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid;
N-[4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
phenyl]-malonamic acid;
25 N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-3,5-dimethyl-phenyl}-
{ (4-f] b fonyl) d h hyl-phenyl}
malonamic acid;
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-5-methyl-
phenyl}-malonamic acid,;
N-{4-[3-(4-fluoro-benzoyl)-4-hydroxy-phenoxyl]-3,5-dimethyi-phenyl}-
30 malonamic acid;
N-[4-(3-cyclopentylacetyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid;
N-(4-{3-[(4-fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-3,5-dimethyl-
phenyl)-malonamic acid;



M5 (APCI") Calc.: 385.3, Found: 384.3 (M1). Exanple 1-3 10

N-[ 4- (3-sec-Butyl - 4- hydr oxy- phenoxy) - 3, 5- di net hyl - phenyl ] - mal onam ¢ acid
M5 (APCI Woeabxw92 371.3, Found: 370.3 (Ml) Exanpl e 1-4 PCT/IB01/00317
N-[ 3, 5-Di chl oro- 4 (4- hydr oxy- 3- |sopropy phenoxy) - phenyl ] - mal onam ¢ aci d
NS (APCI ") Calc.: 397.0, Found: 396.3 (Nf1). 15 Exanple 1-5

N-[ 4- (4- Hydr oxy- 3 i sopropyl - phenoxy) 3, 5- d| rret hyl - phenyl ] - mal onam ¢ aci d
ethyl ester M5 (APCl-) Calc.: 385.3, Found: 384.3 (M1). Exanple 2 20

N[350 ohl or oyl SYSLBRLARA Stk ATRK ) ALY RAGRI B RIS ]

mal onam c acid
5-(2,6-D chheJWMalnnamco:-qdrtbnoxy) 2- met hoxy- benzenesul fonyl chloride To

bhenoxy) - 3. 5- i o i Sanbidulie B R Iy P oo s art i ons
The r esu! phemg/l]rrhadbmmiam:ki wethytesdderat OC for 5 mn, then at RT for 2.5 h.
The o1& on Ve oaaiEd s aMoRR k% UhS Br e B AP Sffed
and concenpha’iyeﬂdnamname:lad:ldéﬂayltestdr;e conmpound of Step A (920 ng) as a crude
Car'c 4100, PR eleByt syl Paiipiiytehefipeailing™ ° (A7)
N- Cycl opr opydamﬂi ~ra@obamliccdtid ethgl-ebtarj t r o- phenoxy) 2- met hoxy- benzenesul f onam
(2, 6 chi or MR EEBRURBII SO ATy SRR oeR Y ERT M or i de (020
mg, 2. 20 mphenyillrmé&lbRémie dckbmethyl @dtel)C was added triethyl am ne (470 pL, 3.4
St ried at bC 1 SHOPNGT BrebdanriatesingvErm el Shetosy wre Saenth R T (.
m.) was addetbnantc &4di¢ sol uti on was extracted with EtQAc (3 x 50 nlL). The
combi ned B OAC gt 8G8 S el S A RIS S Loty RRSSIES VoS
malonamic acid;
15 N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyi}-
2-methyl-malonamic acid;
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl-
phenyl}-2-methyl-malonamic acid; and
N-{3,5-dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-phenyl}-2-
20 methyl-malonamic acid.
EXAMPLES
The following Examples are provided solely for the purpose of illustrating
particular embodiments of the invention and are not intended to limit the scope of
the specification, including the claims, in any manner.
25 Throughout the present application, the following abbreviations or acronyms
are used with the indicated meanings:

AcOH acetic acid

APCI* atmospheric pressure chemical ionization, positive ion mode

APCI atmospheric pressure chemical ionization, negative ion mode
30 Calc Calculated

DEE diethoxyethane

DME dimethoxyethane

DMF N,N-dimethylformamide

DMSO dimethyl suifoxide



purified by chromatography to give the title conpound of Step B (652 ny).
M5 (APClI) Calc.: 432.0, Found: 430.9 (M1). Step C 10

N- Cycl opvopyl/7%9% 2, 6- di chl or o- 4- ami no- phenoxy) - 2- net hoxy- berviemasif onam de
N- Cycl opropyl -5-(2, 6-d ichl oro-4-am no-ghenoxy) - 2- met hoxy-

benzenesul fonani de (96 ny), the title prdduct of Step C, was prepared from
N-

cycl opropyl - 5- (2, 6-di chl oro-4-ni tro-phenoxy) - 2- net hoxy- benzenesul f onanm de
(100 nm) accor%i Rg to theI é_ocedur e. agal ogogs to tlaat descri bed in Exanpl e
1, Step B. 15 TR mixture ORRIEY BIEAS LHCTO° 'Y | tered through Celite
and concentrate@&t The titdtheylproduct of Step C was used in the next step

wi t hout further (g ificati n. l\(/% (APCI ") Calc.: 402.0, Found: 401.3 (M1).
Step D N COycl OE? %S’/I -5- ('Y 8¢/ Por o- 4- ani no- phenoxy) - 2- hyd
roxy-benzenesul @AM de  2fhanol

N- Cycl opr opyl - 5-(2, 6-di chl or p- 4- anmi no- phenoxy) - 2- hydr oxy

benzenegulfonam' UV ¢ he ti%@ﬁ'ﬁp@&ct of Step D, (52 ng) was prepared from
N_I I 5(Hex i, chl hexines_ h 2 h b | f i d
cycl opropyl - 5- - di. chl or 0 4- am no- xy) - 2- met hoxy- benzenesul f onam de
(96 ng, 0.24 n%\?ﬂg%ccor(ﬂ’m?@s'f’g‘ ?'ﬁ@%@g%&h?@'dﬁnal ogous to that described
in Exanple 1, #ep C Bomegthfiri boromide (1 Min CH2Cl 2, 712pL, 0.71 mmol)
was used. After 25 ter addjtion, the m xture was extracted with Et CAc (3
x 15 nmL). The cHRShed orr@%m‘?"lo extracts were dried and concentrated. The
title ppoduct ofusstep D wasassppettdrisinby preparative TLC (40% Et OAc in
Hexanes). Ms (APCl") Calc.: 388.2, Found: 387.2 (M1). Step E 30

N-[ 3, 5- Di chl or oMBA 3- cycl SpetBRRASKIRNGARY I - 4- hydr oxy- phenoxy) - phenyl | -

mal onam ¢ aci d Nt hyl  estiemeiNylpgrrolRiofd ch

| or o- 4-(3-cycl opropyl sul f anoyl - 4- hyd, r oxy- Rhenoxy) - phenyl]- mal onam c acid
methyl ester, thMRitle pr’l&‘ﬂ%@'fmégn%lcéﬁs%,a 53 ng) was prepared from

N-cycl opr opyl - 5K72, 6- di chlrgsfi¢mgérbfife Phenoxy) - 2- hydr oxy- benzenesul f onani de
(52 WD 01/ 72692 _PCT/ 1B01/ 00317 -123 ng) according to the procedure

anal ogd¥s to thdFAdescri bddethyleBignpl e 1, Step D. MS (APClI-) Calc.: 488.2,

Found: 487.2 (MyEs Step friethyisilane
N-[3,5-Dichlor O_Tff:l\( 3-cycl opropyl sul f anoyl - 4- hydr oxy- phenoxy) - phenyl | -

mal onani ¢ trifluoréacetic acid
THF tetrahydrofuran
TLC thin layer chromatography
20 Example 1

N-[4-(4-Hydroxy-3-isopropyi-phenoxy)-3,5-dimethyl-phenyl]-malonamic acid
Step A
4-(3-Isopropyl-4-methoxy-phenoxy)-3,5-dimethyl-nitrobenzene
The title compound of Step A (778 mg) was prepared from bis(3-isopropyl-4-
25  methoxyphenyl)iodonium tetrafluoroborate (2.50 g, 4.88 mmol) and 2,6-dimethyl-4-
nitrophenol (540 mg, 3.25 mmol) according to the procedure described in the J. Med.
Chem., 38, 695-707 (1995).
Step B
4-(2,6-Dimethyl-4-nitro-phenoxy)-2-isopropyl-phenol

30 To a solution of 4-(3-isopropyl-4-methoxy-phenoxy)-3,5-dimethyl-nitrobenzene
(500 mg, 1.59 mmol) in CH.Cl, (12 mL was added boron tribromide (1 M in CH,Cl,,
3.2 mL, 3.2 mmol). The resulting mixture was stirred 1 h at RT then quenched with
water (15 mL) and 1 M HCL (10 mL). After stirring 30 min at RT, the solution was
extracted with CH,Cl, (3 x 20 mL). Combined extracts were washed with brine (50



5 acid N-[3, 5-Dich I oro-4-(3-cycl opropyl sul fanoyl - 4- hyd roxy-p h enoxy)-ph
enyl]- malonamc acid, the title product of Step F and Exanple 2, (42 ny)
was prepaved1/7X6pom PCT/IB01/00317

N-[ 3, 5-di chl oro-4-(3-cycl opr opyl sul farrplyéb: 4- hydr oxy- phenoxy) - phenyl | -

mal onam ¢ acid nethyl ester (53 ng) according to the procedure anal ogous to
that 10 described in Exanple 1, Step E. M5 (APCI+) Calc.: 474.0, Found:
475.6 (Mtl). Using the appropriate starting materials, the following title

d - - 15 , i t
her sequanth. iR Brerchntarbul SodiuntDoEleS sRUER R cdsoRiANR G40 R fIRINCr 1
N-[ 3, 5- Di chompoun-qfStey 8 oFhe filesprofiact IStep Byrairsassgd jih reongst sfepewiio)t
mal onami ¢ gﬂhgr GlitekichS s A - d01BbGnd: 38d.8-(f.1)Found: 515.4 (M 1).

Exampl e 2-
N-[ 3, 5-Di chl oro- 4- (3-cycl obut yl sul f arBigp C4- hydr oxy- phenoxy) - phenyl ] -

T Sna ¢ 2010, 20,16 (1P By W B h Ml ) Exarml e 20
mal onam ¢ aci d @blaysold@®nef 4-(%6-§ikRElyl-3-n@st-ghenoX9@-idoprbpyHptiendt $74AmgM 1) . 25
Ceam) o 24 eh AR PP ) SRR bt e s s 1
Found: 469(1D% R/, 100 Exggnihe ndixtbre3@as hydrogenated under 50 psi at RT for 2h. The
o e B bRl e g LAt S SR SR Agpe™) -
Exanpl €0 2- 8tep C (458 mg) as a brown solid. The title product of Step C was used without .
¢ beid vo B %8@3%%%@%%%rg%érféa%‘gtksf)ﬁéigé&b‘éf%%%’é%'.é,‘?%Seﬂ HOLBEOD, Found:
475.0 (M1). Exanple 2-7 Step D
N-[4-(4-Hydroxy-3-isopropyl-phenoxy)-3,5-dimethyl-phenyl}-malonamic acid
methyl ester
15 To a solution of 4-(4-amino-2,6-dimethyl-phenoxy)-2-isopropyl-phenol (39 mg,
0.14 mmol) in THF (2 mL) was added triethylamine (22 uL, 0.16 mmol) and methyl
malonyl chloride (16 uL, 0.15 mmol). The resulting mixture was stirred at RT for 18 h.
The solution was concentrated and the residue was purified by preparative TLC
(2.5% MeOH in CH,Cl,) to give the title compound of Step D (31 mg). MS (APCI)
20 Calc.: 371.3, Found: 370.3 (M-1).
Step E
N-[4-(4-Hydroxy-3-isopropyl-phenoxy)-3,5-dimethyl-phenyl}-malonamic acid
To a solution of N-[4-(4-hydroxy-3-isopropyl-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid methyl ester (29 mg, 0.08 mmol) in a mixture of MeOH (1 mL) and
25 HO (1 mL) was added 3 N KOH (0.9 mmol, 0.3 mL). After stirring at RT for 4 h, H,O
(10 mL) was added. The solution was washed with EtOAc (2 x 10 mL) and acidified
with 1 N HCl. The aqueous solution was extracted with EtOAc (3 x 10 mL). The
combined organic extracts were washed with brine, dried and concentrated to give
the title compound of Step E and Example 1 (20 mg) as a white solid. MS (APCI)
30 Calc.: 357.1, Found: 356.1 (M-1).
Using the appropriate starting materials, the following title compounds of
Examples 1-1 to 1-5 were prepared in an analogous manner to the sequence of
reactions described for Example 1.



N[ 4- (3-But yl sul fanoyl - 4- hydr oxy- phenoxy) - 3, 5- di chl or o- phenyl ] - mal onam ¢
acid Ms (APCI") Calc.: 490.0, Found: 489.0 (M1). 5 Exanple 2-8

N-[ 3, 5- Divebborwo2t- ( 3- hept yl sul f anmoyl - 4- hydr oxy- phenoxy) - phenyBdi/onztzonam c
acid Ms (APClI-) Calc.: *532.08, Found: -qﬁjr—' 0 (M1). Exanple 2-9 N-{3,
5-Dichl oro-4-[3-(4-fluoro-phenyl sul fanoyl') - 4- hyd r oxy-phenoxy] - phenyl }- 10
mal onam c acid M5 (APClI-) Calc.: 528.0, Found: 526.7 (M1). Exanple 2-10
N-[ 4- ( 3- Cycl obut yl sul f anoyl - 4- hyd

roxy- phenoxy) - 3, 5- di met hyl - phenyl ] é@h‘%%aﬂ—bc acid 15 Ms (APCI-) Calc.:
448.1, Found: 447.0 (M+l). ExanpleZ- [ 4- (3- Cycl opropyl sul f anoyl - 4- hyd
r oxy- phenox W-[33H-Bictiioravé{(4idrphesHdoprapsi-aheanky)-phacyldmalbBarhisRCld ety c. :
434.1, Found: 433.1 (M+l1l). 20 Exanpl eegt-eIJ.Z

N-[ 4- ( 3- Cycl opent yl sul f anoyl - 4- hyd

r oxy- phenoxy) - 3MB @RG) Lalc:: ghéryFoumiakahaiiel). acid MS (APClI-) Calc.: 462.1,
Found: 461,1 (Mtl). Exanple 2-13 % e 1-0

N-[ 4- ( 3= Cycl ohexyl sul f anoyl - 4- hydr Fl%enoxy) - 3, 5-di net hyl - phenyl ] - mal onam
ic acid Md-HUABGSELBuGdUydrody-phénoxiypBibdiimdid-phefii-iplonBrioguicemathyd

N-[ 3, 5-Di chl oro-4-(3-cycl opentyl sul fanq | - 4- hyd

r oxy- phenoxy) - phenyl ] -mal onam ¢ 30 att'd VB (ES) Calc: 502.0, Found: 500.9
(M1). Exanpl eMs @PCI) Calc.: 385.3, Found: 384.3 (M-1).

N-[ 3, 5-Di chl or o-4- (3-cycl ohexyl sul fEamﬁgl ,ff hydr oxy- phenoxy) - phenyl ] - mal onam
ic acid M5 (ES) Calc: 516.0, Found:P8T®®TEM 1), Wo 01/ 72692 PCT/ 1B01/ 00317
-125 10 N-[4-(3-sec-Butyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-malonamic acid “

MS (APCI) Calc.: 371.3, Found: 370.3 (M-1).
Example 1-4
N-[3,5-Dichloro-4-(4-hydroxy-3-isopropyl-phenoxy)-phenyl]-malonamic acid
MS (APCI) Calc.: 397.0, Found: 396.3 (M-1).
15 Example 1-5
N-[4-(4-Hydroxy-3-isopropyl-phenoxy)-3,5-dimethyl-phenyl}-malonamic acid ethyl
ester
MS (APCI) Calc.: 385.3, Found: 384.3 (M-1).
Example 2
20 N-[3,5-Dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-phenyl]- malonamic
acid
Step A
5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonyl chloride
To cooled chlorosulfonic acid (2.0 mL) at 0°C was added 4-(4-methoxy-
25  phenoxy)-3,5-dichloro-nitrobenzene (700 mg, 2.2 mmol) in several portions. The
resulting mixture was stirred at 0°C for 5 min, then at RT for 2.5 h. The solution was
added dropwise to ice water (40 mL) and the product was extracted with EtOAc (3 x
50 mL). The combined organic extracts were dried and concentrated to yield the title
compound of Step A (920 mg) as a crude product which was used in the next step
30 without purification. MS (APCI") Calc.: 410.9, Found: 392.1 (M-1-Cl+OH, suifonic
acid).
Step B
N-Cyclopropyl-5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonamide



Using the appropriate starting materials, the following title conmpound of
Exanpl e 2-16 may be prepared in an anal ogous nanner to the sequence of
reacti onsvodeswei bed for Exanple 2. Exanple 2-16 5 PCT/IB01/00317

N-[ 3- Chl or o- 4- (3-cycl opropyl sul f anoyl - ﬁzaydroxy phenoxy) - 5- net hyl - phenyl ] -
mal onam ¢ acid Exanple 3

N-[ 3, 5-Di chl or o- 4- (4- hydr oxy- 3- nonyl car banoyl - phenoxy) - phenyl ] - mal onam ¢
acid Step A 10 5-(2,6-Di chloro-4- nitro phenoxy) - 2- met hoxy- benzaldehyde To

a solution of 3 dich 4- X
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5- (2, 6-di chl oro-4-nitro-phenoxy) - 2- gy benzal dehyde (3.0 g, 8.8 mmuol)
ina mxture of THE (50 m ), tert-but cohol (50 m) and 2-nethyl- 25
2-but en@ ( 1IN4@Gyclopdpyrsnd,s- dwabrcaddﬁﬁha;lpw -mettaixybenzenesulfoagdiite chl orite
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357. 0, FOUIﬂﬂb prd8act@f SMple wa¥isOd iniR6 Aext Bep WiBlit ABBar/purification. MS
(APCI) Calc.: 402.0, Found: 401.3 (M-1).
‘ Step D
N-Cyclopropy!-5-(2,6-dichloro-4-amino-phenoxy)-2-hydroxy-benzenesulfonamide
20 N-Cyclopropyl-5-(2,6-dichloro-4-amino-phenoxy)-2-hydroxy-
benzenesulfonamide, the title product of Step D, (52 mg) was prepared from N-
cyclopropyi-5-(2,6-dichloro-4-amino-phenoxy)-2-methoxy-benzenesulfonamide (96
mg, 0.24 mmol) according to the procedure analogous to that described in Example
1, Step C. Boron triboromide (1 M in CH,Cl,, 712 uL, 0.71 mmol) was used. After
25  water addition, the mixture was extracted with EtOAc (3 x 15 mL). The combined
organic extracts were dried and concentrated. The title product of Step D was
purified by preparative TLC (40% EtOAc in Hexanes). MS (APCI) Calc.: 388.2,
Found: 387.2 (M-1).
Step E
30 N-[3,5-Dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-phenyl]- malonamic
‘ acid methyl ester
N-[3,5-Dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid methyl ester, the title product of Step E, (53 mg) was prepared from
N-cyclopropyl-5-(2,6-dichloro-4-amino-phenoxy)-2-hydroxy-benzenesulfonamide (52



-126 Step C 5-(2, 6-Di chl oro-4-nitro-phenoxy) - 2- net hoxy- N- nonyl - benzam de
To a suspension of 5-(2,6-dichloro-4-nitro-phenoxy)-2-nmethoxy-benzoic acid
(150 ng, wo4g7xepl ) in CH2A 2 (2 M) was added 1-(3-di methgl/aBninoaropyl ) - 3-
5 et hyl carbodii m de hydrochl oride (84 rrp%,’ 0.44 mmol ) and

1- hydr oxybenzotri azole hydrate (77 ng, 50 mmol) with stirring at RT. To
the resulting yell ow solution was added nonylamne (154 |, 0.84 nmmol) at
RT. The resulting m xture was stirred 2 h at RT then solvent renoved under

a dry nitr (P (5%
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5-(2, 6-Di chl oro-4-nitro-phenoxy) - 2- hy rTg)py N- nonyl - benzani de To a sol ution
of 5-(2, 6-dichl oro-4-nitro-phenoxy)-2-met hoxy-N-nonyl - benzam de (173 ng,
0. 36 muol ) IV[3GREhpr¢-3-(Bcyclogrepysidiachogl-4&bydroxyephembxBBhanylp nebnabic 1 of a
1 Msolgtion in CH2Cl 2). The resultin% ] Xxture was stirred at RT for 1.5 h
then quénched by addition of MeOH (1 %Hand water (10 m). The resulting
m xture was st N—[BeﬁslDia:hIOR5F4-f(3>-|cy<3t6prapylsulfbmnylféunydn@{y-melnux)e)@hmmyl]h 1 MHC (10
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pr oduct of St e §hng a ext te t hout furt urification.
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1.5 h at RT. RS fII| tzEred through Celite(r) and concentrated to
give the {53 8” %‘??68%??@0\@%@86 (115 ng) as a tan solid. The title
product of Step E was used wi t houtEfantigld 2+ puri fication in the next step.
M5 (AP Cal c

N- [g 5- )chl or oNAé’?frDWE’F%%%Yﬁ%%H?%&fSB‘&%% YdF;ﬂ)g’n@}&an)ngﬁW]]- nal onani c

acid et hyhal@siee acid ethyl ester
MS (APCI’) Calc.: 516.0, Found: 515.4 (M-1).
Example 2-2
N-[3,5-Dichloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-phenyl]- malonamic acid
20 MS (APCI’) Calc.: 488.0, Found: 487.1 (M-1).
Example 2-3
N-[3-Chloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid ethyl ester
MS (APCI) Calc.: 496.1, Found: 495.4 (M-1).
25 Example 2-4 .
N-[3-Chloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid
MS (APCI") Calc.: 468.1, Found: 469.1 (M+1).
Example 2-5
30 N-[3,5-Dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-5-isopropyl-phenoxy)-phenyl]-
malonamic acid
MS (APCI’) Calc.: 516.1, Found: 471.4 (M-1-CO,).
Example 2-6
N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylsulfamoyl-phenoxy)-phenyl]-malonamic acid



WO 01/ 72692 PCT/1B01/00317 -127 To a solution of

5- (4-am no- 2, 6-di chl or o- phenoxy) - 2- hydr oxy- N- nonyl - benzam de (75 ng, 0.17
nmol ) invwoyyTdR2 (2 M) at RT was added net hyl mal onyl chCDIBA®03119 |,
0.18 mml) with stirring. The resultlngl%xture was stirred at RT for 2h

t hen concentrated in vacuo. The residue“was purified by preparative TLC (2%
MeOH 5 in CH2ClI2) to give the title conmpound of Step F (78 ng) as a solid.
M5 (APClI+) Cale.: 538.2, Found: 539.1 (I\/Hrl) Step G

N-[ 3, 5-Di chl or O'Nfgh&) ig.’rl? y47§ dgopgu chﬁ@ phenoxy) - phenyl] - mal onami ¢
. : ) .

acid N[3,5-DicC f oOXy-3-non r banoyi - phenoxy) - phenyl ] - ma
| onam ¢ 10 acid net hyl ester (78 rrg—;xe{mmglz-rﬁml) was dissolved in a mxture

of MeOH (2 m ) 5 .. The
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KOH. The sol ut i M8 (e2CIZEaloedotid, Roandt 489.0rtMxt)ur e of Et 20 and Et CAc (3 x 10
m ) and5the conbi ned organi ¢ washi n%sqﬁrg_ extracted with 0.1 MKOH (2 x
10 m ). The conbi ned basic sol ution e gci dified 15 with concentrated
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give the title Wa@’@* %323}86& %@ﬁﬂ{"”s (64 ng). M5 (APCI+) Cale.:
524.1, Found: 525.1 (I\/Hr) Usi ng t heExapmiopioi ate starting naterials, the
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N-{ 3- oro-4-[4- XY 3-.(J1~isapropyl - 2- yl - propyl car banoyl ) -

phenoxy] - 5- net M%%&%%@&gﬁ?%’pé%?% (ggh!\/s (APCI ") Cale.: 478.2,

Found: 433.5 (M 1-Q02). Exarrpl e 3-B<amp|e21o

et i - phe PR SRR e 5 Sl s 2 (1

COx2). 30 Exanple 3-3 N-{4-[4-Hy acid

r oxy- S?él sopr opx)&s @@%léa?cargmyllc}unghﬂ}%m 1?5 5-d i nmethyl -

phenyl }* mal ona
Example 2-11

N-[4-(3-Cyclopropylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl}-malonamic
acid
MS (APCI’) Calc.: 434.1, Found: 433.1 (M+1).
20 Example 2-12
N-[4-(3-Cyclopentylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl}-malonamic
acid
MS (APCI’) Calc.: 462.1, Found: 461.1 (M+1).
Example 2-13
25 N-[4-(3-Cyclohexylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-malonamic
acid
MS (APCI’) Calc.: 476.2, Found: 475.1 (M+1).
Example 2-14 ,
N-[3,5-Dichloro-4-(3-cyclopentylsulfamoyl-4-hydroxy-phenoxy)-phenyl}-malonamic
30 acid
MS (ES) Calc: 502.0, Found: 500.9 (M-1).
' Example 2-15
N-[3,5-Dichloro-4-(3-cyclohexylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-malonamic acid
MS (ES) Calc: 516.0, Found: 514.9 (M-1).



M5 (APClI-) Cale.: 414.2, Found: 413.0 (M1). WO 01/72692 PCT/ 1B01/ 00317
-128 Exanple 3-4 N[3, 5-Dich loro-4-(4-hyd

roxy- 3- mwwaygl/empbanoyl - phenoxy) - phenyl ] - mal onanmi ¢ aci d MCT/RTIN31Cal c. :
412.02, Found: 413.0 (M+l). 5 Exanple 3z5

N[ 4- (3 But yl car banoyl - 4- hydr oxy- phenoxy) - 3, 5- di chl or o- phenyl ] - mal onani ¢
acid M5 (APCl) Calc.: 454.07, Found: 455.1 (M+l). Exanple 3-6

N-[ 3, 5-Di chl or 0- 4- (4- hydr oxy- 3-i sopr opyl car banoyl - phenoxy) - phenyl ] - rral onam

KI— ([algi C5i %)%Woﬁé@%ﬁ%ep?pr?car %amﬁé)jﬂ%eﬁaﬂ%i‘i/h_% %oxg)tlt@i Ff’u mal onam c

acid M5 (ABGmpleR+1H maype prepareddnrd:anaidgods fkpigr to tr@@ﬂpeme:bmea_cﬁons

N-{4-]3- b | ) -4-hyd h 3, 5-di net hyl - pheny
1l onagee el KRR 3 AT 26, B, Found: 425 3 (M 1), Example

3-9 N-{3,5-Dichloro-4-[3-(4- fIuorExwhelﬁ;H—t&rbarmyl)-4-hyd

013 PhENxy Iy phERKI.4 40  JRABRYISraPfh LVl A Shin ) S-reiniyn Fount

493.0 (Mt1).
N-[3, 5-Di chl oro-4-(3-cycl opent y| c amddamayic-adidhydr oxy- phenoxy) - phenyl ] - mal ona
mc acid 25 M5 (APCI+) Calc.: 466. Lok qér}jd 467.2 (Mrl). Exanple 3-11
N-[ 3, 5-Di chl oro-4-(3-cycl ohept yl car bam)g 4- hydr oxy- phenoxy) - phenyl ] mal ona
mc acid NB[IEDchnb-g-(4-n8rbxyl-3-rieovinaltbakd@-phe (ddy)-pher8A-raiangrhie adidl2
N-{3, 5-Di chl oro-4-[ 4- hydroxy-3-(1 ten A
-i sopropyl - 2- et hyl - pr opyl car banoyl )-Spﬁ%noxy] -
10 5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-benzaldehyde

To a solution of 3,5-dichloro-4-(4-methoxy-phenoxy)-nitrobenzene (3.14 g,
10.0 mmol) in TFA (30 ml) was added hexamethylenetetramine (2.10 g, 15.0 mmol).
The resulting mixture was stirred at 75 °C for 2 h then concentrated to a viscous oil.
The residue was taken up in 30 ml H,O and stirred at RT. To this suspension was

15  added sufficient sat'd aqueous NaHCO; to neutralize the residual TFA and the
mixture was then extracted with EtOAc (3 x 30 ml). The combined EtOAc extracts
were washed with sat'd aqueous NaHCO; (2 x 30 ml) and dried over Na,SO,. Dried
extracts were filtered and concentrated to give the title compound of step A (3.67 g)
as a yellow solid. The title product of Step A was used in the next step without further

20  purification. MS (APCI’) Calc.: 341.0, Found: 340.1 (M-1).

Step B
5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-benzoic acid
To a solution of 5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzaldehyde
(3.0 g, 8.8 mmol) in a mixture of THF (50 ml), tert-butyl alcohol (50 ml) and 2-methyl-

25  2-butene (11 ml, 132 mmol) was added dropwise a solution of sodium chlorite (7.1 g,
79 mmol) in potassium phosphate buffer (100 ml of a 0.6 M solution, 60 mmol). The
resulting mixture was stirred vigorously for 16 h at RT then acidified with 1 M HCI (200
ml). The resulting mixture was extracted with EtOAC (3 x 150 ml). The combined
EtOAc extracts were washed with 1 M HCI (2 x 250 ml), water (250 ml), 10 %

30  NaHSOj;, and brine (250 ml). The extracts were dried (Na,SO,), filtered, and
concentrated to give the title compound of Step B (3.1 g) as a yellow solid. The title
product of Step B was used in the next step without further purification. MS (ES")
Calc.: 357.0, Found: 356.0 (M-1).



phenyl } -mal onam ¢ acid M5 (APCl+) Calc.: 496.1, Found: 453.3 (M+1l-C02). WO
01/ 72692 PCT/ 1B01/ 00317 -129 Exanple 3-13

N-{3, 5- Dwedborwszl- [ 3- (cycl ohexyl met hyl - car banoyl ) - 4- hyd PCT/IB01/00317

r oxy- phenoxy] - phenyl }- mal onam ¢ aci d (APClI +) Calc.: 494.1, Found: 451.2
(MH1-C02). 5 Exanple 3-14 N-{3, 5-Dich“oro-4-[3- (cyclohexyl

nmet hyl - met hyI ca rbanoyl)-4-hyd roxy-phenoxy] - phenyl}-mal onamc acid M5
(ES+) Calc.: 508.1, Found: 508.9 (Mtl). Exanple 3-15 10

N-{3, 5- Di chl or o- 4- [3-((21

R) - cycl ohexyl et hyl car banoyl ) - 4- hydroxy phenoxy] phenyl }- mal onam c acid M
(APCl +) Cal c.: 50&-(®,6-Bmhlode-45i-ghenivhl))2-methoayl-eorgl-dahzamide

55 0 or b o A BRSNS
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E ﬁﬂ):)ll) phenog%@gahlgg ‘ﬂaéég‘gﬁé&? aé{g }: hexanes I\c‘%} Eﬁzcﬁato give the tlﬂe éonfgo%?) of 494.8
N [ 3, 510 clsteyy O(Fr3(Rg): YWE QRRLY) calchaspy ) Feimaydgnx yiphenoxy) - phenyl | - mal onam
Step D
" 5-(2,6-Dichloro-4-nitro-phenoxy)-2-hydroxy-N-nonyl-benzamide
To a solution of 5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-N-nonyl-
benzamide (173 mg, 0.36 mmol) in CH,Cl, (3 ml) was added a solution of BBr; (0.72
15  miof a 1 M solution in CH.Cl,). The resulting mixture was stirred at RT for 1.5 h then
quenched by addition of MeOH (1 ml) and water (10 ml). The resulting mixture was
stirred at RT for 30 min then further diluted with 1 M HCI (10 ml) and extracted with
CH,CI, (3 x 5 ml). The combined CH,Cl, extracts were washed with brine, dried over
Na,SO,, filtered and concentrated to give the title compound of Step D (168 mg) as a
20  viscous oil. - The title product of Step D was used in the next step without further
purification. MS (APCI) Calc.: 468.1, Found: 467.2 (M-1).
Step E
5-(4-Amino-2,6-dichloro-phenoxy)-2-hydroxy-N-nonyl-benzamide
To a solution of 5-(2,6-dichIoro-4-nitro-phenoxy)-2-hydroxy-N-nonyl-
25  benzamide (168 mg, 0.36 mmol) in a mixture of EtOH (3 ml) and EtOAc (3 ml) was
added catalyst (10% Pd/C, 100 mg). The resulting mixture was hydrogenated at 55
psi for 1.5 h at RT. The mixture was filtered through Celite® and concentrated to give
the title compound of Step E (115 mg) as a tan solid. The title product of Step E was
used without further purification in the next step. MS (APCI") Calc.: 438.1, Found:
30 439.3 (M+1).
Step F
N-[3,5-Dichloro-4-(4-hydroxy-3-nonylcarbamoyl-phenoxy)-phenyl]-malonamic acid
methyl ester



acid WM (APCI+) Calc.: 508.1, Found: 509.2 (Mtl). WO 01/72692

PCT/ 1B01/ 00317 -130 Exanple 3-21 N-{3,5-Dich

| or 0- 4-[ 3v@oyedéenct yl - net hyl - car banoyl ) - 4- hyd r oxy- phenoxy¢F/psoarngiiy-

mal onam c acid M5 (ES) Calc.: 522.1, F%d 522.8 (M+l). 5 Exanple 3-22
N-{3,5-Di chloro-4-[3-(cycl opentyl - rret hyl™ car banoyl ) - 4 hyd '

r oxy- phenoxy] - phenyl} malonamc acid M (ES+) Calc.: 480.1, Found: 480.8
(Mtl). Exanple 3-23 10

bhony T} —al oname a[a%ﬂé}%?@é*?E%%H@?m%@3&9@#)@&@%%(%"“e“"XEianl e
3| ggpr (l;lbgﬁbén%%@ﬁ?g%%@ ﬁ;yﬂﬂ?%gzngl)@RT wi;ha:rc]igiﬁ\fngtkéyl gé;ﬁnilléﬁal onani c
) oni &l l)leg Iging ipg rixttire e atRT fi

ilil?l( g 5:VIES)| f:metmrméer{tr%ﬁe{({lh]/acuo Thbe reSIdl?e was plifnﬁedfgy pr?]pa?:tﬁle TLC (2% MeOH
phenyt) Sl i s MersSFieaingalt e FebY8 g o Busglie W 1By pae:

Exanpl e 3 BG&N,‘E@.IFE?SB@W(M*@)’Ar {3-[((1

S) - cycl ohexyl - et hyl ) - met hyl - car barmylét 4- hydroxy phenoxy} -
phenyl ) -mal onam ¢ acid M5 (ES+) Calc. .1, Found: 522.8 (M+1l). 25 Using

t he appr opr |mi{asﬂmdmagmmafxyaLmnykbmafr@ylem)xphéhﬁ] malaﬁ@mm@udof
SRR Yo N YR LAt LR T I L R
N- { 3- Ch or @cnénﬁe&h;(l @S!t@l’ qtmhgl 0. M2 rimiydI )y o dissBRel Jin énmmdrre@wéme @) -
S-met hyl - téw’? E } ar’rg 1%%[“0% Fb é ml, 0.5 mmol). The resulting solution was stirred
at RT for 2 h then diluted with 15 ml 0.1 M KOH. The solution was washed with a 1:1
mixture of Et,O and EtOAc (3 x 10 ml) and the combined organic washings were
extracted with 0.1 M KOH (2 x 10 ml). The combined basic solutions were acidified
15 with concentrated HCI and extracted with EtOAc (3 x 15 ml) and the combined
organic extracts washed with brine. The dried extracts were filtered and concentrated
to give the title compound of Step G and Example 3, (64 mg). MS (APCI") Calc.:
524.1, Found: 525.1 (M+).
Using the appropriate starting materials, the following title compounds of
20 Examples 3-1 to 3-26 were prepared in an analogous manner to the sequence of
reactions described for Example 3.
Example 3-1
N-{3-Chloro-4-[4-hydroxy-3-(1-isopropyl-2-methyl-propylcarbamoyl)- phenoxy]-5-
methyl-phenyl}-malonamic acid
25 MS (APCI’) Calc.: 478.2, Found: 433.5 (M-1-CO,).
Example 3-2
N-{4-[3-(Cyclopentyl-methyl-carbamoyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyi}-
malonamic acid
MS (APCI’) Calc.: 440.2, Found: 395.2 (M-1- CO,).
30 Example 3-3
N-{4-[4-Hydroxy-3-(isopropyl-methyl-carbamoyl)-phenoxy]-3,5-dimethyi-
phenyl}-malonamic acid
MS (APCI’) Calc.: 414.2, Found: 413.0 (M-1).



Exanmpl e 3-28 N-{3,5-dinmethyl-4-[3-((1

S) - cycl ohexyl - et hyl car banoyl ) - 4- hydr oxy- phenoxy] - phenyl }-mal onam ¢ acid WO
01/ 72692 WAC#1/14804/ 00317 -131 Exanpl e 3-29 N-{3-chl or o- 4- PGF/{K0L/00317

S) - cycl ohexyl - et hyl car banoyl ) - 4- hydr oxy1-2§[1enoxy] - 5-

met hyl - phenyl } - mal onam ¢ acid Exanple 4

N-{3,5-Di chloro-4-[3-(4-fl uoro-benzenesul fonyl) - 4-hydr oxy- phenoxy] -
phenyl } -mal onam ¢ acid Step A 5-(2,6-Dich

| or o- 4- ni tr o- phenoxy) - 2- met hoxy- ( 4’%1a§‘9prl o-_genzenesul fonyl )-benzene A

m xture of 4-(4-nethoxy-phenoxy)- 3, 5-di c%?or o-ni trobenzene (1 g, 3.4 10
nmol ), p-f 1 uor ophSH:Dichlor@maAy4-hydrorr-8-teetifylcaBianggyl-ehéaxypphenglii-chaléaaonic s
reagent (20 nl-) was stirred at 110 %CT r 4.5 h and the solution turned
brown. The brown solution was poured Tnto ice water and extracted with
Et OAc (3 x 30 miMS (ARG dCaibi 46202, Eotndad 8.04bk¢).washed with sat'd sodium
bi car bogat e (3 x 50 n), brine (50 d%_i ed and concentrated. The

resi due"was purified by chromatogra p(ez ‘% Et OAc in 15 Hexanes) to give

the title coNgodButyfcatiaamyPd-{eddxyrphenokiy-3,Adaichloyo-fladnyl]:malatianilc acifound:
470.0 (M1). St % Q\Pi%fffﬁkgn%ﬁw %Sﬁdzhgjs‘tlr(&;qpenoxy) -2-(4-fluoro-benzenesu

| f onyl ) - phenol
5- (2, 6-di chl oro- 4-ni tro- phenoxy) - 2-Bseinptex$-6( 4- f | uoro- 20

benzenesul f - benz 68 0.9 1), i.n CH2C| 2 was added
boron & 1 DY DI HIER B T v S Rop Ry Cab Y opH k) Ponu - rREE TRt m xt ur o
was stilored at MERCIETEE. 2440.65, Found 481 8r(M+quenched with water (50 nl).
After stirring at room tenperature_for 1 2 t he solution was extracted
with CH2C12 (3 x 20 nL). The conbi p(ge;a— nic extracts were dried and
concent r at e N-[35-Dichloto-4H8-heplylcarbamvpahgtroty-grendkephBnyikimdlonahic ablie titl e

product of Step S int next. wi.t hout purification. M
(APCI ") Calc.: @Wc'go(??g‘a:EQA?SQZ.?(EOE'RA'@%%@WBE'C 4- (4- Amino-2, 6-d ich
| or o- phenoxy) - 2- (4-f | uor o- benzenes UExangpiy 8-8) - phenol To a sol ution of
4-(2, 6341 chl Q1 0181 B e b Amby -y oS- DRSS Bty pheny)-
malonamic acid
MS (APCI’) Calc.: 426.3, Found: 425.3 (M-1).

Example 3-9
N-{3,5-Dichloro-4-[3-(4-fluoro-phenylcarbamoyl)-4-hydroxy-phenoxy]-phenyl}-
20 malonamic acid
MS (APCI™) Calc.: 492.03, Found: 493.0 (M+1).
Example 3-10
N-[3,5-Dichloro-4-(3-cyclopentylcarbamoyl-4-hydroxy-phenoxy)-phenyl}-malonamic
acid
25 MS (APCI") Calc.: 466.1, Found: 467.2 (M+1).
Example 3-11
N-[3,5-Dichloro-4-(3-cycloheptylcarbamoyl-4-hydroxy-phenoxy)-phenyl}l-malonamic
acid
MS (ES") Calc.: 494.1, Found: 495.0 (M+1).
30 Example 3-12

N-{3,5-Dichloro-4-[4-hydroxy-3-(1-isopropyl-2-methyl-propylcarbamoyl)-phenoxy]-
phenyl}-malonamic acid
MS (APCI) Calc.: 496.1, Found: 453.3 (M+1-CO,).



30 phenol (454 ng, 0.99 mol) in a mxture of ethanol (10 nL) and Et QAc (20
m.) was added catalyst 10% Pd/C (100 ng). The m xture was hydrogenat ed
under 45webva692 RT for 2 h. The m xture was filtered thrpaymB@ebitwe and
concentrated to give the title corrpoupggpf Step C (405 ng) as a solid. The
title product of Step C was used in the““next step w thout further
purification. Ms (APCI") Calc.: 427.0, Found: 426.1 (M1l). WO 01/ 72692

PCT/ 1B01/ 00317 -132 Step D

N-{3,5-Di chl oro-4-[3-(4-fluoro-ben enr%aélaf_%yl ) - 4- hydr oxy- phenoxy] -

phenyl }- mal onam ¢ acid net hyl estg?(a

N-{3, 5- Di chlN{86Di¢tBeroH-[3-(cpclohdeymethy salifanmyd))4-Hydrgxi-phenoaiiephexyl}—
Prg)en\%/v;}s-p?egglr gga][nr gmam d et hyl errsiélgrqami% %idt'tle product of Step D, (170
4- (4-ami no- 2, 6- USARCIH-Qdiends4.) - Bound: 45U i(ld+be@gnesul f onyl ) - phenol (137
ng) acgording to the procedure describ jn Exanple 1, Step D. M5 (APCI -)
Cal c. : %27.0, Found: 526.0 (Ml).%é?@B%%‘i‘g

N- { 3, 5- Di chl N+{B;564icRlolcd4-{3-(yclohbenethgisabthglgdrparden)-dHhgansxpbaatoky}--

phenyl }- mal onam ¢ acid L

N-{ 3. 5-Di chl or 0- 4- [ 3- (4- f | uor o- NEYETRANFYRFFS- 4- hydr oxy- phenoxy] - phenyl }
mal onami ¢ aci d, MSES™) Chke.:[Boddy Fouad: 558@(ME19nd Exanple 4, (105 ng) was
prepared from

N-{3, 5-di chl or 0- 4-[ 3- (4-f | uor o- benZEABEGIFLRy1 ) - 4- hydr oxy- phenoxy] - phenyl } -
15 mal omaniN-{RSDichrbhy3-(EmR)edycloheRy | eyl esmhisl Prhydroky ehérioxgleshengl}-
described in Exanple 1, Step E. M éAPCI @?c Calc.: 513.0, Found: 512.1
(M1). Using the appropriate startTH§REAGI, the following title

conpound of ExgepiAPCE)ICaes508.¢pRsued: 500.2MMampl ogous manner to the
sequence of reactions described f%ré Exar@& 4. 20 Exanple 4-1

N-{3, 5- Di chl or 0- 4-[ 3- (4- f | uor o- ben=2ABREIFT 4%y ) - 4- hydr oxy- phenoxy] -

phenyl } - nmaN-g8)8Dichlerola3e te)cyemhexyl MihoAREmayl)hydroxy> flerfdxylRsheng- 540. 0
(M1).,  Exanple 4-2 25 o

N-{ 4- [ 32 (4- Fl uor o- benzenesul f onyl YTAORYBCSE phenoxy] - 3, 5- di met hyl - phenyl } -
mal onam ¢ acid $ISLEREI’) Calc.: 508.1, Found: 509.3 (M+1).

Example 3-17
N-{4-[3-(Cyclobutyl-methyl-carbamoyl)-4-hydroxy-phenoxy}-3,5- dimethyl-phenyl}-
malonamic acid methyl ester
20 MS (APCI") Calc.: 440.3, Found: 441.3 (M+1).
Example 3-18
N-[3,5-Dichloro-4-(3-cyclohexylcarbamoyl-4-hydroxy-phenoxy)-phenyl]-malonamic
acid
MS (APCI") Calc.: 480.1, Found: 437.2 (M+1-CO,).
25 Example 3-19
N-{3,5-Dichloro-4-[3-(cyclohexyl-methyl-carbamoyl)-4-hydroxy-phenoxy]-phenyl}-
malonamic acid
MS (ES") Calc.: 494.1, Found: 494.8 (M+1).
Example 3-20
30 N-[3,5-Dichloro-4-(3-cyclooctylcarbamoyl-4-hydroxy-phenoxy)-phenyl]-malonamic
acid
MS (APCI") Calc.: 508.1, Found: 509.2 (M+1).



4- Fl uor o- benzenesul finic acid A m xture of 4-fluorobenzenesul fonyl chloride
(50.0 g, 257 mmol ), sodium 30 sulfite (48.6 g, 386 mmol ) , and sodi um

bi carbonav@o(/282 g, 1.28 nol) in water was heated to 100PCr/IBth®@o3@sul ting
solution was stirred for 1.5 h at 100 G,.then cooled to RT and acidified
by careful addition of concentrated hyd Qchloric acid. The resulti ng
precipitate was extracted with EtQAc (3 x 250 nlL). The conbi ned extracts
were washed with brine, dried over anhydrous sodiumsulfate, filtered and
concentrated. WO 01/72692 PCT/ 1801{59(%%% _23133 Drying in vacuo gave the
title conpound of Step A as a soli .8’59 . M5 (APCl-) Calc.: 160.0,
Found: 195. 1N¢BiEBBichicro-4-ittthyclbdctylBhethylgarbamoyl)-4-hydroxy-phenoxyl-phenyi}-

2- (4- Fl uor o- benzenesul fonyl ) - benzerﬁglbf]r rﬁi‘ i %I 5 A solution of benzoqui none
(23.5 g, 217 mol) in 500 M EtOH was A§E5 %t RT over 30 nin to a sol ution
of 4-fl uor o- benMsES]) Caloi: 5224 Eour@452.§ (M21)7 nmol ) in EtOH (300 m -) and
water (500 nL). The resulting sol u# on e tirred 2 h at RT, then diluted
to 41 th warmwater. The sol uti omAas '% ed to 4 Cfor 62 h and

cryst al s f ori85-Ditrdorordy[St(aydiopeatytoletiyyl-varbamoyl)-¢tiyedxpphenoxyjighenfl}-l t r ati on
and washed 10 with water (3 x 500 mIL and h%xanes (2 x 500 mM-) and dried
to give the title conpound of St erBagn?'H'ﬁ.eé;' g). M5 (APCI-) Calc.: 268.0,
Found: 267.1 (MMVIS (ES') Ghlep460.4;Kduna: £80.8 (M+1). '
i met hyl - 4-ni tro- phenoxy)-2-(4-fl uo:q_%- bepz§£§sul fonyl)-phenol A solution of
2- (4-f1 uor o- benzenesul fonyl ) - benzeE@TPEHFHl (10.0 g, 37.3 15 mml) in
dry 1-mn@thyl - 2- pyNa]5-Dichiored-{3L@Hclotheptyl widthyl-3aamolyBdLiydroxgiphetsky]-3. 0 )
was sparged with dry nitrogen for 15 nmn at RI. The solution was cooled to
0 C and potassium bis(trinet hyP%‘?r\yéﬁ‘)‘aT%ad@C@i'g.59 g, 93.2 mol) was added
in a single por M(ES') Calgi: $68.3, Eae@: 66818 guspPensi on. The suspensi on was
warnmed to RT with continued spargi,f_gg. ﬂS-%own-G (10.8 g, 41.0 mmol) was
added in a single portion and the TRt ?bn was cooled to 0 C. To the

cool ed suspeNsBSDigkicroai el dPo)y 8-RT -opropyl-Zlingiyprophh-Fidtybcreamenp (8. 30 g,
44.7 |) to give a brown sglution, and spargi ng .was ceased. The sol ution
war med'fo RT and stirred un ”%@'PH?'E%@@%“ 'Blcga§'q1. The crude reaction

m xture was pounsIi(HST) Galt.: B1 61| Fduhdt51@0 (M+0. and extracted with EtOAc (3 X
300 nL). Conbined extracts were Wa%gd ig'[?é%l MHC (4 x 1 L) and 25 brine

(1 L), dried over anhydrous sodi um==g"pP treated with activated carbon
and N-(3,5-Dichloro-4-{3-[((1R)-cyclohexyl-ethyl)-methyl-carbamoyl]-4-hydroxy-phenoxy}-
phenyl)-malonamic acid
20 MS (ES") Calc.: 522.1, Found: 522.9 (M+1).
Example 3-26

N-(3,5-Dichloro-4-{3-[((1S)-cyclohexyl-ethyl)-methyl-carbamoyl]-4-hydroxy-phenoxy}-
phenyl)-malonamic acid
MS (ES™) Calc.: 522.1, Found: 522.8 (M+1).

25 Using the appropriate starting materials, the following title compounds of
Examples 3-27 to 3-29 may be prepared in an analogous manner to the sequence of
reactions described for Example 3.

Example 3-27
N-{3-Chloro-4-[3-(cyclobutyl-methyl-carbamoyl)-4-hydroxy-phenoxy]- 5-methyl-
30 phenyl}-malonamic acid
Example 3-28
N-{3,5-dimethyl-4-[3-((1S)-cyclohexyl-ethylcarbamoyl)-4-hydroxy-phenoxy]-
phenyl}-malonamic acid



filtered. The filtrate was concentrated to a tan solid which was filtered
through silica gel (150 g) with 1 : 9 : 10 nethanol : hexanes : CH2Cl 2
(1.5 Q ®oooemerati on of the filtrate gave the title conpovmbien3i$tep C as
atan solid (11.4 g). The title product1 gf Step vaas used in the next
step without further purification. X cl") Cal c.: 417.1, 30 Found:
416.0 (M1). Step D 4-(4-Am no-2, 6- d

i met hyI phenoxy) - 2- (4-f 1 uor o- benzenesul fonyl)-phenol To a solution of

4- (2, 6-di met hyl - 4-ni tro- phenoxy) - 2Ef< '58’059) benzenesul fonyl)- phenol (11.4
g, 27.4 mmol) in a mxture of et hanol m-) and EtOAc (200 m -) was WO
01/ 72692 PCT/ 1B0N-{#861aro-4-[03¢1 S)ecistdhentl-@tiyirararooy Péhgirogy-pitenpxyl-She

m xture was hydrogenated und o h. The m xture was
filtered through Celite and %ﬁ@ﬁﬁé@tﬂq‘ha?gﬂ}& v“’{reCI he title conpound of

Step D (10.5 g) as a tan solid. TheExample4roduct of Step D was used in

36,2 (1) 5 o Npoe REpRRE AR B AR Bl il bp o - o

r oxy- phenoxy] 3, 5-di net hyl - phemhehyl}-meElanaaric acidci d net hyl ester To a
solution of 4-(4-am no-2, 6-di net hyl - %xy) 2-(4-fluoro-

benzenesul fonyl) - phenol (5.53 g, 14. in dry THE (30 nL) was added
met hyl 10 rrﬁJr(BBio{chrdbﬂom-hlde—phéncﬁ@) mmetl1<5<y7(4+fh10to)benfbmssxﬁd)mw)i-tmmzm stirred
2 h at RT then gon ntra eg was_di ssol in a

SRR At Bista -G ddiod it e B0 S0,
met hant® i mnﬁl—)Z@l—fmofﬂgﬁﬁnylm)Ifonsmmmrsiel(ntasogl, Gxasmmor)cmdtlfzabml réagedt RMK

lid, d i | oh 200
oD s gy g St 6 oSETR0LE Bong e batifortsien Bt s Gd BhPaT ¢
](c:r Iytst al :ji nWasrpoatetdgntsd;gea/vat&TandT beraptesipwits |Edm,|Am3 XZ?]G ng.dxmod:bratbm? EI t hen
| ere | ,
oty ol oum eifast Wof e witR 3ot Eaitiin HlcoboftE GIeaEnE, hiind el el kil
(4.88 g). Md coAt¥ditrajedCalThe: réﬂauel,wéopurﬁlled%Bc&oﬁﬁlbb)aph&}t(ap‘_’/d:EKm% in
N (4 5 (458 yoror betzsenul Laml s Il &g IAOKY bk Sal g Pheny! -

ﬁl{ 2??3 (4Fblneb4ve.beénmzBnesul fonyl ) - 4- hydr oxy- phenoxy] -
3, 5-di net hyl - phenyl } - mal onam ¢ aci d @ég&' ester (7.14 g, 14.6 mmol) in 50%
4-(2,6-Dichloro-4-nitro-phenoxy)-2-(4-fluoro-benzenesulfonyl)-phenol
To a solution of 5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-(4-fluoro-
20  benzenesulfonyl)-benzene (468 mg, 0.99 mmol) in CH,Cl, (8 mL) was added boron
tribromide (1M in CH,Cl,, 2.0 mL, 2.0 mmol). The resulting. mixture was stirred at
room temperature for 2 h and quenched with water (50 mL). After stirring at room
temperature for 1 h, the solution was extracted with CH,Cl, (3 x 20 mL). The
combined organic extracts were dried and concentrated to yield the title compound of
25 Step B (454 mg). The title product of Step B was used in the next step without
purification. MS (APCI’) Calc.: 457.0, Found: 456.0 (M-1).
Step C
4-(4-Amino-2,6-dichloro-phenoxy)-2-(4-fluoro-benzenesulfonyl)-phenol
To a solution of 4-(2,6-dichloro-4-nitro-phenoxy)-2-(4-fluoro-benzenesulfonyl)-
30 phenol (454 mg, 0.99 mmol) in a mixture of ethanol (10 mL) and EtOAc (20 mL) was
added catalyst 10% Pd/C (100 mg). The mixture was hydrogenated under 45 psi at
RT for 2 h. The mixture was filtered through Celite and concentrated to give the title
compound of Step C (405 mg) as a solid. The title product of Step C was used in the
next step without further purification. MS (APCI") Calc.: 427.0, Found: 426.1 (M-1).



aqueous net hanol (56 nL) was added a 5 M sol ution of potassi um hydroxide
(8.8 25 m., 44 mmol) to give a reddi sh-brown solution. The sol ution was
stirred aWORW7d602 45 min then diluted with water (200 nlikCT/IB8/08317uti on
was washed with EtOAc (3 x 50 mnl) and_the conbi ned washi ngs were extracted
with 0.1 MKOH (50 nL). The conbined baSic aqueous sol utions were
acidified wwth concentrated HCl and extracted with EtQAc (3 x 50 nL). The
conbi ned extracts were washed with brine, 30 dried over anhydrous sodi um
sulfate, filtered and concentrated tguga gark anmber oil. The oil was

di ssolved in EtQAc (20 nL) and cycl oheXane' (100 nL) was added to give an
oi |, which sl din3yp-Bishioth-43 @H-uora-bemzenagyifany!Ra-hydiosy-posrmayis ploenyllas stirred

64 h at RT, then filtered. T | i wi th cycl ohexane (3 x 50
m.) and dried to WO 01/ 72692 Mﬁ?%@fﬁ'glgﬁg% give the title conpound
Ic:)f Sfj ep §4agd EX&{3i-Bichlotb-4-63-26flgyo-henzenssiliodyl)-MBy (raREPhenaRgl- cphenwal. 1,
ound: Usi r oW ng
e compBiebre st ey bote BRIl PR s b, o B Al hionliad fehner o
t he sequendd4-aimin®?2 BealicioropbeneyLi(dddorbdrenEsramsplfanyl)-phendx arfpde 4mg) A
N-{3-Chlorqg-4-[3-(4-11 uoro-benzenesyl fonyl ) - 4-hyd - )

r oxy- phgnof? OI@US}(&} Wlm?ﬁ?gﬂgﬁ ?Qscﬁéqdéﬂg%?épgcﬁﬁ%%'? hMS (@‘Etcé? C@gl' r‘?ﬁ?‘tohe
appropri at €ostcai526.0g(M).eri al, the following title conpound of 10 Exanple
4-3 was prepared in an anal ogous rranrgr Eo t he sequence of reactions
described for Exanple 4-2. Exanple 4-3°RE{3-Chloro-4-[3-(4-fl

uor o- bédz enes W-B3ERPichiofo-t3(4-ftuoye-pbraenxstlifobylirehpgitoxpblréndxy - phedyinam ¢ aci d
15 M5 (APCF) Cal c.:493.0, Found: 4921' O?ﬁM 1@. Exampl e 4-4
AORYUFSRE- ph

N { 4- [ 3- (4- FI uor o- benzenesul f onyl )T & enoxy] - 3, 5-d

i met hyl - phenyl } N{3rBeDiejtloravdd[B(vafacro-benzbnesitpypd 2 droxy-phenoxyl-  phenyl}-
2ot byl - FRASREN 6980 e RAUELSF P oot FBmBRrL 0T M) ety eharat onat
(2 nmL) at #HAC wan-{3dcichictod43qaaflnoro-benzenesulfonyl)-4-hydroxy-phenoxyl-phenyl}-
15  malonamic acid methyl ester (108 mg) according to the procedure described in
Example 1, Step E. MS (APCI’) Calc.: 513.0, Found: 512.1 (M-1).
Using the appropriate starting material, the following title compound of
Example 4-1 was prepared in an analogous manner to the sequence of reactions
described for Example 4.
20 Example 4-1
N-{3,5-Dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl- phenyl}-
malonamic acid ethy! ester
MS (APCI) Calc.: 541.0, Found: 540.0 (M-1).
Example 4-2
25 N-{4-[3-(4-Fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
malonamic acid
Step A
4-Fluoro-benzenesulfinic acid
A mixture of 4-fluorobenzenesulfonyl chloride (50.0 g, 257 mmol), sodium
30 suliite (48.6 g, 386 mmol) , and sodium bicarbonate (108 g, 1.28 mol) in water was
heated to 100 °C. The resulting solution was stirred for 1.5 h at 100 °C, then cooled to
RT and acidified by careful addition of concentrated hydrochloric acid. The resulting
precipitate was extracted with EtOAc (3 x 250 mL). The combined extracts were
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated.



2, 6-di net hyl - phenoxy) - 2- (4-f | uor o- benzenesul f onyl ) - phenol (200 ngy, 0.4
nmmol ), prepared as described in Exanple 4-2, Step D. The m xture was
stirred av00b@6925 under nitrogen for 18 h. Excess di nmet hpCT/@Batsviny|

mal onate was renoved by distillation upder vacuum The residue was
purified by preparative TLC (5% MeOH in CH2CI2) to give the title conpound
of Step A (155 ng) as a foam 1H NMR (400 MHz, CDCI3) 6 8.60 (s, 1 H),
7.89-7.86 (m 2H), 7.27-7.24 (m+s, 2H), 7.19-7.15 (t, 2H), 6.96 (s, 1 H,

0,20 2t et el oy g 49 (0 BT s 0. 3

M5 30 (ES- I : )

N-{4-[3-( 4&!%6@8%59@%égﬁ-ﬂf(M‘T?ﬁ,)ClZlaWQt)f oxy- phenoxy] -3, 5-d i methyl -
phenyl } - 2- met hyl - mal onam ¢ acid WO Olétéﬁ 2 PCT/1B01/00317 -136 To a
solution of N-{4-[3-(4-Fluoro-benzenesul fonyl)-4-hydroxy-phenoxy] -3, 5-

di net hyl - phenyl } - 2- met hyHérfdvarpdenzenssilipnybnrizenest&diof 155 ng, 0.31 mmol)

|n H205 MeOH ( LialsonflioRlor b%qﬁﬂ‘gﬁg f‘l# bl’?%: Sﬂfc@ti%m%l%t I utse%j%\f?hﬁt%ﬁl Et OAc

stirring at _roomtenperature sol Ut1ton was

(15 nL) an®Texver 30traie ta aselutian, af ANiveiolez:nesuliiniedayid (P8 @ diidi meg)basi ¢
extracts heli fi | Cl ; | ; 15 m).
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Beampl co. 4 pAR @'<GF B0 B0 WIS IRRC Cuie, .0 Rl A2 1 0AE O cbquence of
reacti ons described for Exanple 4-4. $rpfple 4-5 15

i) 2o et nyl - rkiahaEaEPRREIREs ) Sl bRV 5 8% s
(s, 1 H), 8.66 (Brsaytigh lgf ,2-A-Dorerb&treqesulidifl)-berzebd-1(4adioll 0.0 B, 337.8d,  1H),
2 08 (43" anyoittiy fatafZReidindhd ogdinfc) i R hqadiclBads (50 bilpeg ™ 5
Exanpl e 4- 8paigédwithldry mitrbgeB-fer 15 Imin rab-Re nZes eslutidrowss Jcodletiytad 0 °C and
roxy- phenoéXlaéQD%Q%fniWﬁl\ﬂ)&ﬁi%é (18.59 g, 93.2 mmol) was added in a single portion
to give a deep red suspension. The suspension was warmed to RT with continued
sparging. 18-Crown-6 (10.8 g, 41.0 mmol) was added in a single portion and the
20  solution was cooled to 0 °C. To the cooled suspension was added 2-chloro-1,3-
dimethyl-5-nitro-benzene (8.30 g, 44.7 mmoil) to give a brown solution and sparging
was ceased. The solution warmed to RT and stirred under dry nitrogen for 3 h. The
crude reaction mixture was poured into 1M HCI (1 L) at 0 °C and exiracted with -
EtOAc (3 x 300 mL). Combined extracts were washed with 1 M HCI (4 x 1 L) and
25 brine (1 L), dried over anhydrous sodium sulfate, treated with activated carbon and
filtered. The filtrate was concentrated to a tan solid which was filtered through silica
gel (150 g) with 1 : 9 : 10 methanol : hexanes : CH.Cl, (1.5 L). Concentration of the
filtrate gave the title compound of Step C as a tan solid (11.4 g). The title product of
Step C was used in the next step without further purification. MS (APCI’) Calc.: 417.1,
30  Found: 416.0 (M-1).
Step D
4-(4-Amino-2,6-dimethyl-phenoxy)-2-(4-fluoro-benzenesulfonyl)-phenol
To a solution of 4-(2,6-dimethyl-4-nitro-phenoxy)-2-(4-fluoro-benzenesuifonyl)-
phenol (11.4 g, 27.4 mmol) in a mixture of ethanol (200 mL) and EtOAc (200 mL) was



met hyl - mal onami c acid "H NVR (400 MHz, CD3OD) 6 7.99-7.94 (m 2H), 7.74 (s,
| H, 7.28-7.23 (m 3H), 6.98-6.95 (dd, 1 H, 6.82 (d, 1 H, 3.57-3.51 (q,
1 H, 2. Moes7268H), 1.41 (d, 3H). M5 25 (ES') Calc: 507.RCT/HRNmi317505. 9

(M1). Exanple 4-7 N-{3, 5-Dich |oro-4;],3-(4-fluoro-benzenesul fonyl)-4-hyd
r oxy- phenoxy] - phenyl }-2- met hyl - mal onam™c aci d nmethyl ester 'H NVR (400

MHz, CDCI3) 8 8.94 (s, 1 H, 8.69 (br s, 1 H, 7.91-7.87 (m 2H), 30 7.67
(s, 2H) 7.22-7.17 (m 2H), 7.04-6.98 (m 2H), 6.92 (d, 1 H), 380(s 3H),

Zcﬁiv:1 2) Exaagﬁee aiatlé@ﬂ(]@éspé@f 2@&)@%—%5‘%‘? s Suafegendio LAk f%5n€$) 4- hyd
r oxy- phenoR]] f-ophdfnyhp-rﬁixmm Wwes filterad thrangit Calie ani\Cotdeniragei2o RUE theiis 00317
(3 onaoadd g Bl 8 o Lin e, T widbioale'd S 0¥ yskadv [ (]
3H). M5 ( ESignd3abiep with2ip. thdF@unﬁbatnSr?.B\AS (AREI))Cald=sanyp| Eotind5386.2 (M-1).

N-[ 3, 5-Di chl oro-4-(3-cycl opr opyl net haélteSIEU fonyl - 4- hydr oxy- phenoxy) -
phenyl ]= alonam c acid Step A

5-(2, 6-Di chl oNe{~443m4}-Ferqu9he1meny$ulfznynau*mwrpxybpmmse]ﬂﬁ-fdmhylmhbwl}!- de
5-(2,6-Dichloro-4-nitro- phenog(_x%- 2- et 8 znzenesul fonyl chloride, the
title 10 product of Step A (8. orba}mlﬁggl ﬁeéw 8 from

4- (4- met hoxy- ph@oexgolution of di-@kdmino-2, mdihfeﬂi;@ptzamy)eﬂ(@ﬂ@roaccordi ng to the

rocedure escr P Found:
892 1 (M 1f @ae@@tsﬁ%ﬂylﬁ;ﬁx@ngig%? 14?:% Q‘Em@ in ryTIglFA‘ ﬁ m?_) was added me h%
5- I(2 640l c:cmamsrméﬂdsrldbr(maahﬁlnd&yamawolyeﬂhewmh@mwametﬁtddfzngat:Rameﬂm I15 ToI a
sol ution of 5 i C 0 tr e net hoxy- benzene ony
orl ort o gomengatde §rksdjd; Thelgefid s AR5 MS Dt anendl d ot 11 o
(3. 8|9 g, BQaQSedrtmbgh éxnda g@@hd@l@&&ﬁiﬂb%&hﬁhé@l HC,CI5¥56 nimpiThe The

resul ting
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(40 nl). The) aglgelieeMeRO®MLIAAs added gradually to give an oily solid, which

15  became more crystalline on stirring at RT. The suspension was stirred 24 h at RT,

then filtered. The white solid was washed with cyclohexane (3 x 20 mL) and
- petroleum ether (20 mL) and dried to give the title compound of Step E (4.88 g). MS
(APCI") Calc.:487.1, Found: 488.3 (M+1).
Step F
20 N-{4-[3-(4-Fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
malonamic acid
To a suspension of N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-

3,5-dimethyl-phenyl}-malonamic acid methyl ester (7.14 g, 14.6 mmol) in 50%
aqueous methanol (56 mL) was added a 5 M solution of potassium hydroxide (8.8

25 mL, 44 mmol) to give a reddish-brown solution. The solution was stirred at RT for 45
min then diluted with water (200 mL). The solution was washed with EtOAc (3 x 50
ml) and the combined washings were extracted with 0.1 M KOH (50 mL). The
combined basic aqueous solutions were acidified with concentrated HCl and
extracted with EtOAc (3 x 50 mL). The combined extracts were washed with brine,

30 dried over anhydrous sodium sulfate, filtered and concentrated to a dark amber oil.
The oil was dissolved in EtOAc (20 mL) and cyclohexane (100 mL) was added to give
an oil, which slowly solidified on stirring at RT. The suspension was stirred 64 h at
RT, then filtered. The solid was washed with cyclohexane (3 x 50 mL) and dried to



20 extracted with EtOAc (5 x 80 nL). The conbi ned organic extracts were
washed with brine (2 x 50 nL), dried and concentrated to give the title
conmpound vob oB8t®p2 B (2.56 ¢g) as a solid. The title producPCriBiSt0e17B was
used in the next step wthout purificggson. M5 (APCI-) Calc.: 376.9,

Found: 375.8 (M1). Step C 25

5-(2, 6-Di chl oro-4-ni tro-phenoxy) - 2- net hoxy- (cycl opr opyl nmet hanesul f onyl ) - ben
zene To a solution of

5-(2, 6- di chens feedrh B BNY F?an'aeé;yagy bszqgsezae Ad b Rbfa. MSiAPEH) 0 9.

2. 64 mml)alln eth ano 6)0 da 93’J mmol ) and ( )

cycl opropypﬁbt H?WbF@tFﬁddéW(?z(Mm)nL 14 5 mml) The resulting m xture was
stirred at a 58 Ao iR, haNGIGAAG AL g B Yoo,
The residue vva éoédﬁ]gsg‘)é/eg%in S.’L N%( ? tract nﬁ‘s’ovl\%nth Et OAc (4
X 40 m). Eh@n@!@nﬁﬁﬁdnasobgawe@ar@sitma%m sanﬂ@géu%lrfﬁlameéﬁ@l tb@rﬁ@ghem@t etl. The
resi dueg wa f }%8@5 ive TLC (CH2CI 2 : Hex = 4:1) to gi ve the
title é‘sonpoﬁal?ﬁggde %gﬂt%\éctf)'p% 8412 as a solid. Ms (APC -) Calc.: 431.0,
Found: 430.2 (M1). V\D 01/72692 P(ﬁxmﬁ@eésl? -138 Step D

ol Ui on of NECrNGRIH bl tEnes AR P B Aoy %%*%@23}

met hane- sul fonyl) benzene (160natanandc 3dtd metiy) ester CH2Cl 2 (3 nl) was added

boron 5 tribro j . , 7 T It ng
mxture vas ot i FL 4 AR danll S, G UG Jyie BibSa bt 10
added. 18f t Erarspler4-8 rwpsapreparesh in tagngreaiegous emarmer 1o the smuegoe of |reﬂctlm
extracted p@é{ﬁ%&%ﬁ%xﬁaﬁ] % 289 m.). The conbined organic extracts were dried

and concen RV BSidte was purified by preparative TLC ( 100%
CH2Cl 2) to afford the title corrpourEkaopr@ﬂr-ép D (76 mg). M5 10 (APCI-)

Calc.: 417.
4- (4- Ami no- %@thﬁi&%d"f%&g gﬁ%@( ZeE cyc Bdrf»r(n)‘e?l?lee{]r%)guq 'ﬂe)’trm phﬁglﬁol To a
sol ution of 2-cycl opropyl net hanesuhélomq;hlcéc(iz 6-di chl oro-4-nitro

phenox%l/% phenol &\H@”)Cglclggmaunhn%&t a& (2 m) was added catal yst 10%

Pd/ C (27 ny m Xt ur e 'was ed under 45 psi at RT for 12
h. The m xture was filtered througixaﬁmlleéé and concentrated to give the

was used | n TRE TR BERiRnRdbr s Mua Bne P PR b ) °aPe

387.0, Found: 386.2 (M1). methyl-malonamic acid
Step A
20 N-{4-][3-(4-Fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-2-

methyl-malonamic acid methyl ester
To a hot dimethyl a-methyl malonate (2 mL) at 150°C was added 4-(4-amino-
2,6-dimethyl-phenoxy)-2-(4-fluoro-benzenesulfonyl)-phenol (200 mg, 0.4 mmol),
prepared as described in Example 4-2, Step D. The mixture was stirred at 150°C
25 ' under nitrogen for 18 h. Excess dimethyl a-methyl malonate was removed by
distillation under vacuum. The residue was purified by preparative TLC (6% MeOH in
CH,Cl,) to give the title compound of Step A (155 mg) as a foam. 'H NMR (400 MHz,
CDCl;) & 8.60 (s, 1H), 7.89-7.86 (m, 2H), 7.27-7.24 (m+s, 2H), 7.19-7.15 (t, 2H), 6.96
(s, 1H), 6.86 (s, 2H), 3.77 (s, 3H), 3.48-3.42 (q, 1H), 1.97 (s, 6H), 1.52 (d, 3H). MS
30 (ES) Calc: 501.1, Found: 499.9 (M-1).
Step B
N-{4-[3-(4-Fluoro-benzenesulionyl)-4-hydroxy-phenoxyl-3,5-dimethyl-
phenyl}-2-methyl-malonamic acid



Step F 20

N-[ 3, 5-Di chl oro-4-(3-cycl opr opyl net hanesul f onyl - 4- hydr oxy- phenoxy) - phenyl ] -
mal onam ovaei/weeet hyl ester To a sol ution of PCT/IB01/00317

4- (4-am no- 2, 6-di chl or o- phenoxy) - 2-cycl ggr opyl met hane- sul f onyl - phenol (43
ng, 0.11 mml) in THE (2 m-) was adde riethylamne (17pL, 0.12 nmol)
and et hyl malonyl chloride (14,uL, 0.11 mmol). The resulting m xture was 25
stirred at RT for 3 h. The solution was concentrated and the resi due was

purified by pr r j)[ ' _._% h il corrpound
e R
N[ 3, dimethyl-phenyl}-2-methyl-malonamic acid methyl ester (155 mg, 0.31 mmol) in
5-Di chloro v nyl ] -
mal onam ¢ Q@W?/?%{%ﬁ}&,&%ﬂ wgggeé{)gﬁbwﬂn@ anes }"@sz hy d
r oxy- phenoropm {ehweyatjire fma1mrﬂmw$qtut@0|vda,s dilbted mith| E4OAc ¢tunt.) arid Stirapted and
Exarrpl o)
N[ 3, 5- d| chtor ﬂN}Q@?—! {/}’fopr og Tﬁe r%br'lneeds% s}zc eXtrFCti “f-.er%a%ﬁ'f‘?dp%%&"y) phenyl ]
WO 01/ 7269RCPaId &B@ticd0@th/EtOATIS xrtalnanarfihe oagamb @tttagis vesse eombibedig)
accord| ng t r e cr| Cl-)
Calc. : 473%g8 ‘15‘6"&’1‘&‘ 9%2@ fied %l\‘f %té%%w%gﬂ %‘E{Pé PRoF g’tel\@a%? ng
material s, Exkdrapleal4 oM mag)tastd solid o b BIMRIS100IMHEGDYOID) S 7508L7.06 (19; 29), wer e
pr epar ed i I S n t r Lons descri bed
prepared 10 &1 AR 2901 IR, 663596 GEINGNER0 B 11, S EPSEL 0
N- [ 3- Cho or 2:04(§, %kgychmw,tsfl)nmsﬂ(mmlé @y 11; RolmdlA8Z g (MNOXy) - 5- met hyl -
phenyl ] - mal ona |d met%ﬂ ester %A @E‘?% Cal c i 481. 1, Fo#md: 480. 1
(M1). 10 ExanyFBodnearprpaiais SREing materals, Jos (oowpg e camBeHags BF ony! - 4- hyd
r OXy- pheHOExémﬁlegatmldr &h@rwrbpar@aimaanarogms Fhamdbhl the ségienddof APCl ")
Calc.: 467. Foupd:  466. éﬁﬂ"i?]{%\ Exanpl e 5-3 15
N- [ 3- Chl or Ef’a&t'?@ CE%?E”Q%’JPS/IF fidsul f onyl - 4- hydr oxy- phenoxy) - 5- net hyl - phen
yl']- malonamc acid M5 (APCI") Cal Gxampfe/4-5, Found: 466.2 (M 1).
15 N-{3-Chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]j-5-methyl-phenyl}-
2-methyl-malonamic acid methyi ester
'H NMR (400 MHz, CDCl;) 8 8.75 (s, 1H), 8.66 (br s, 1H), 7.90-7.86 (m, 2H),
7.64 (d, 1H), 7.31 (d, 1H), 7.24-7.16 (m, 2H), 6.99-6.89 (m, 3H), 3.79 (s, 3H), 3.48-
3.43 (q, 1H), 2.08 (s, 3H), 1.54 (d, 3H). MS (ES’) Calc: 521.1, Found: 519.8 (M-1).
20 Example 4-6
N-{3-Chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy}-5-methyl-phenyl}-2-
methyl-malonamic acid
'H NMR (400 MHz, CD;0D) § 7.99-7.94 (m, 2H), 7.74 (s, 1H), 7.28-7.23 (m,
3H), 6.98-6.95 (dd, 1H), 6.82 (d, 1H), 3.57-3.51 (q, 1H), 2.14 (s, 6H), 1.41 (d, 3H). MS
25 (ES)) Calc: 507.1, Found: 505.9 (M-1).
Example 4-7
N-{3,5-Dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-phenyl}-2-
methyl-malonamic acid methyl ester
'H NMR (400 MHz, CDCl;) & 8.94 (s, 1H), 8.69 (br s, 1H), 7.91-7.87 (m, 2H),
30 7.67 (s, 2H), 7.22-7.17 (m, 2H), 7.04-6.98 (m, 2H), 6.92 (d, 1H), 3.80 (s, 3H), 3.49-
3.44 (q, 1H), 1.55 (d, 3H). MS (ES’) Calc: 541.1, Found: 539.8 (M-1).
Example 4-8
N-{3,5-Dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-phenyl}-2-methyl-
malonamic acid



Exanpl e 5-4 N-[3-Chl oro-4-(3-cycl opropyl met hanesul f onyl - 4- hyd

r oxy- phenoxy) - 5- net hyl - phenyl] 20 mal onam ¢ acid ethyl ester M (APCI-)
Calc.: 4808y/7%60und: 480.1 (M 1). Exanple 5-5 PCT/IB01/00317

N-[ 3- Chl or o- 4- (3- cycl obut yl net hanesul fg%l - 4- hydr % phenoxy) - 5- net hyl - phen
yl']- malonam c acid ethyl ester 25 M5 (APCI") Calc.: 495.1, Found: 494.1
(M1). Exanple 5-6 N-[3-Ch | oro-4-(3-cyclopropyl rret hanesul fonyl - 4- hyd

r oxy- phenoxy) - 5- net hyl - phenyl ] - mal onam ¢ acid M5 (APCl-) Calc.: 453.1,

Found: 452.1 (M <\ o
13, 5- Di ohl of o- MR EROHHEER 07,097 85y 2Hh S5 ZhEA%T 2 (i ona
acid net hyBHﬁs?t@G 98Kid, AP[);I6‘$3 thbl),:3.5%3_5® {q,Adhntla1 (EBH). UR(ES)) CAR:01/ 72692
PCT/ 1B01/ 0%?715 é 5%@:(1@
N-[ 3, 5-Di chfo 0 4 \j 3- rret hanesul f onyl - phenoxy) - phenyl ] - mal onam ¢
acid nethyl ester M5 (APCI-) Cal e Exémﬁle(f; Found: 446.1 (M1). 5 Exanple
5-9 N [3,5- 3eth nesu I d henox hen
mal onan¥ ¢ ac::?ﬁ' {I/Jé’(a("%%? '(3C°e¥F propyl ﬁﬁ@ﬂgdﬁﬂ%@% er}\%n?%/))) &Eﬁgﬁrpl e 5-10
N-[ 3, 5- Di chl or o- 4- (4- hydr oxy- 3- net fawﬂesudémw phenoxy) - phenyl ] - mal onami c
acid 10 M5 (APCI") Cale.: 433.0, Four%: 32.0 (M1). Exanple 5-11

h

N-[ 4- ( 3- Cycl obut yl net hanesul f onyl - 4- y- phenoxy) - 3, 5-di net hyl - phenyl ]
mal onam ¢ aci d e5g,6-Dictiernd-4- rhiﬁo-b%?@ )Z-thtmxy-bé%erié,sulﬁmynmorﬁm 3 (M 1) 15

:Exngtrrﬁ;le ghéﬁyl ] (é 6( 810?%!‘0—4? firo? phrgﬁgnby hggyr-]genzene%ﬂ‘onﬁ )%OPQE Re ){l}le

10  product of Step A, (8.8 g) was prepared from 4-(4-methoxy-phenoxy)-3,5-dichloro-
nitrobenzene (7.0 g) according to the procedure described in Example 2, Step A. MS
(APCI) Calc.: 410.9, Found: 392.1 (M-1-CI+OH, sulfonic acid). (

Step B
5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfinic acid

15 To a solution of 5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfonyl
chloride (4.26 g, 10.3 mmol) in water (40 mL) was added sodium sulfite (3.89 g, 30.9
mmol) and sodium bicarbonate (5.19 g, 61.8 mmol). The resulting mixture was
heated to reflux for 2 h and then cooled to RT. The solution was acidified with conc.
HCl (5 mL) followed by addition of water (40 mL). The aqueous solution was

20 extracted with EtOAc (5 x 80 mL). The combined organic extracts were washed with
brine (2 x 50 mL), dried and concentrated to give the title compound of Step B (2.56
g) as a solid. The ftitle product of Step B was used in the next step without
purification. MS (APCI) Calc.: 376.9, Found: 375.8 (M-1).

Step C
25 5-(2,6-Dichloro-4-nitro-phenoxy)-2-methoxy-(cyclopropyimethanesulfonyl)-benzene
To a solution of 5-(2,6-dichloro-4-nitro-phenoxy)-2-methoxy-benzenesulfinic
acid (1.0 g, 2.64 mmol) in ethano] was added NaOH (116 mg, 2.89 mmol) and
cyclopropylmethyl bromide (1.40 mL, 14.5 mmol). The resulting mixture was stirred at
70°C for 6 h, then at 50°C for 20 h and concentrated to dryness. The residue was

30 dissolved in 1 N HCI (40 mL) and extracted with EtOAc (4 x 40 mL). The combined
organic extracts were dried and concentrated. The residue was purified by
preparative TLC (CH.Cl, : Hex = 4:1) to give the title compound of Step C (160 mg)
as a solid. MS (APCI’) Calc.: 431.0, Found: 430.2 (M-1).



mal onam ¢ acid nmethyl ester M5 (APCI") Cale.: 461.2, Found: 460.2 (M1).
Exanpl e 5-13 20

N-[ 4- ( 3- yaboimedy | net hanesul f onyl - 4- hydr oxy- phenoxy) - 3, 5- BCTviEtb3iphenyl | -
mal onam ¢ acid M5 (APCl +) Cale.: 447.1, Iéound: 448.2 (Mrl). Exanple 5-14
N-[ 3, 5-Di chl or o-4- (3-cycl obut yl nmet hanesul f onyl - 4- hydr oxy- phenoxy) - phenyl ]
25 mal onam c acid ethyl ester Ms (APCI") Cale.: 515.1, Found: 514.2 (M1).
Exanpl e 5-15

N-[ 3, 5-Di chl oro-4-(3-cycl obutyl net hag@guIDf onyl - 4- hydr oxy- phenoxy) - phenyl] -
mal onanmi ¢ acid 30 M5 (APCl) Cale.: 487°8] Found: 488.0 (M+1). Exanple 5-16
N- [ 4- ( 3- Cycl oper-Qychsndpydimygthadedulfdmybd4y( 2 Bldichdorgd-3ird-ptiemed yhenphenyl | -

gacl.r;) 2%31 1;: 0 gg |1(71 'll_c\n/f 4?1(1 A%%gi | 5?25-1%6%0%10%&-4% lrjor]p : en%%'—ém%%o%—'(cy\é}gpl%]ﬁéllz 2692

N-[ 4- ( 3- Cy ohetipmetsuliomy Hzereene {180yrhg 40.8¥ dmaaly inpbie B (B) mB) wasl adaddiydrephenyl | -
oA Byt T ofabire e P e o, 8 P R ©
i met hyl - phesorh Jterdperarird for- 281 andmateraclisdminp iWag! adeletier Aftét $iivivg 40 €odviriz,
CO0C0) 8, ot ) 8 50 gt gyl g g’ s, (B 5 1
(d, 10 2HromBinéd oy dxtmactt wdre dﬂed)Banc&i:eﬁﬂf@téd. Théhtddidue WasHbrifiedBy (m 1
|(_|)M 1)1 81-E>% gﬁ%aagar%g %@3’( %UO%C&?CIZ)?”[SDaﬁomhg%ﬁg Ico%pgt?rldcc:)f sﬁg D2(’76 Er?g"i.n q\/.lS 4ra. 2
N- [ 4- ( 30 Cy cARPODILGHIdTRA 1720 eBuhd:orpl2 @a-hy dr oxy- phenoxy) - 3, 5- di met hyl - phenyl ] - 2
nmet hyl - mal onam ¢ aci d
Step E
4-(4-Amino-2,6-dichloro-phenoxy)-2-cyclopropylmethanesulfonyl-phenol
To a solution of 2-cyclopropylmethanesulfonyl-4-(2,6-dichloro-4-nitro-
phenoxy)-phenol (76 mg, 0.18 mmol) in ethanol (2 mL) was added catalyst 10% Pd/C
15 (27 mg). The mixture was hydrogenated under 45 psi at RT for 12 h. The mixture
was filtered through Celite and concentrated to give the title compound of Step E (43
mg) as a solid. The title product of Step E was used in the next step without further
purification. MS (APCI’) Calc.: 387.0, Found: 386.2 (M-1).
Step F
20 N-[3,5-Dichloro-4-(3-cyclopropylmethanesulfonyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid ethyl ester
To a solution of 4-(4-amino-2,6-dichloro-phenoxy)-2-cyclopropylmethane-
sulfonyl-phenol (43 mg, 0.11 mmol) in THF (2 mL) was added triethylamine (17 uL.,
0.12 mmol) and ethyl malonyl chloride (14 uL, 0.11 mmol). The resulting mixture was
25  stirred at RT for 3 h. The solution was concentrated and the residue was purified by
preparative TLC (2% MeOH in CH,Cl,) to give the title compound of Step F (42 mg).
MS (APCI") Calc.: 501.0, Found: 500.3 (M-1).
Step G
N-[3,5-Dichloro-4-(3-cyclopropylmethanesulfonyl-4-hydroxy-phenoxy)-phenyl]-
30 malonamic acid
N-[3,5-Dichloro-4-(3-cyclopropylmethanesulfonyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid, the title product of Step G and Example 5, (4 mg) was prepared from
N-[3,5-dichloro-4-(3-cyclopropyimethane-sulfonyl-4-hydroxy-phenoxy)-phenyll-



15 M5 (APCl) Calc.: 461.2, Found: 460.1 (M1). 'H NMR (400 MHz, CD30OD) 6
7.36 (s, 2H), 7.07-6.92 (m 3H), 3.57-3.46 (m 3H), 2.64-2.53 (m 1 H),
2.08 (s, vobip1/72692 96-1.83 (m 3H), 1.80-1.71 (m 3H), 1.46rPaT/B®1(003173H).
Exanpl e 5-19 N-[4-(3-Cycl opentyl net hs §su | f onyl - 4- hyd roxy-p he noxy) -3,
5- di met hyl - phenyl ] -N- 20 i sopropyl -mal oidnic acid Ms (APCl-) Calc.: 503.2,
Found: 502.3 (M1). Exanple 5-20

N-[ 3- Chl or 0- 4- (3- cycl ohexyl met hanesul f onyl - 4- hyd

roxy- pheno%(ﬂ%ﬁ? 583 ! @P%}X} 135 rga %@c%?alﬁg & hg prgcedM% rgescﬁ‘ll)e(? ln%(a%ﬁple 495. 1,

Found: 494
N-[ 3- Chl or 65 Ste(biE m(kﬂmbﬂarmtﬁameﬁudmdm%34Mkry60@)(y phenoxy) - 5- net hyl - phen

1l 7 Bost (br AN B5intdie Wl Wi, WE pfiiind e Frpelongf g (1
H), 6.92 (&xarhplkel 5-6185-Zdwerk pippar@dib ansanaBidous InathieB tal the sequentd of 3. 19
(% 25 23Rl biadodd (5, 97, 2,081,98 (m 219, 190 185 (m
494 2 (M1). WD 01/ 72692 PCT/ 1B01/ (B&ple 5142 Exanpl e 5-21
NSRS TR T e—————
481.1, Found: 480.0 (M1). ' gheMiRraitdamidicid meXBlydstés 5 8.51 (br s + s, 2H),
1. S 3. 5o el BB B B (701 5 2 (255
2.09-2100 (m 2H), 1.98-1.83 (m IEHmplds&2-1.67 (m 3H), 1.59 (d, 3H).
Foxy" phenox T BRI g aPUE R SH BT KPR PR} & oG Pe ound:
499.5 (M1). Exanple 5-23 N |slorznhi beid mswsypegte.(S cycl ohexyl net hanesu
|fonyl-4-hyd Toxde PRSI EhG: RSN Ebund 866 B3, ac!
Example 5-3
15 N-[3-Chloro-4-(3-cyclobutyimethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid
MS (APCI) Calc.: 467.1, Found: 466.2 (M-1).
" Example 54
N-[3—ChIoro-4-(3—cyclopropylmethanesulfonyl-4—hydrdxy-phenoxy)-5—methy|—pheny|]-
20 malonamic acid ethyl ester
MS (APCI) Calc.: 481.1, Found: 480.1 (M-1).
Example 5-5
N-[3-Chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyi]-
malonamic acid ethyl ester
25 MS (APCI) Calc.: 495.1, Found: 494.1 (M-1).
Example 5-6
N-[3-Chloro-4-(3-cyclopropylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyi]-
4 malonamic acid
MS (APCI) Calc.: 453.1, Found: 452.1 (M-1).
30 Example 5-7
N-[3,5-Dichloro-4-(3-ethanesulfonyl-4-hydroxy-phenoxy)-phenyl]- malonamic acid
methyl ester
MS (APCI) Calc.: 461.0, Found: 460.1 (M-1).



15 Ms (APCl-) Cale.: 515.1, Found: 513.9 (M1). Exanple 5-24

N-[ 3- Chl or 0- 4- ( 3- cycl opent yl net hanesul f onyl - 4- hydr oxy- phenoxy) - 5- net hyl - phe
nyl] mal ovami/2éarid M5 (APCI-) Cale.: 481.1, Found: 480.BCT/MBa1)031720
Exanpl e 5-25 4

N-[ 4- (3- Cycl ohexyl nmet hanesul f onyl - 4- hyb1r 83<y- phenoxy) - 3, 5- di net hyl - phenyl ] -
mal onam c acid M5 (APClI-) Cale.: 475.2, Found: 474.0 (M1). Exanple 5-26
25

nam o acid M (LS Cale: 461 2 FRHEE T80 b (N1, Exanpla siag O
nam ¢ aci e: oun : anpl e 5-

N- [ 4- ( 3- Cy cNelBEuyicitetcré (e bydréxyr-methangsirioryl-nhiesmy)phemtie malohamid aniani ¢ aci d
30 M5 (ES) Cale: 461.2, Found: 4601{9%&%}%&, Exanpl e 5-28

N-[ 4- ( 3- Cycl obut yl net hanesul f onyl reoxy phenoxy) - 3- met hyl - phenyl ] - mal on

amic acid M5 (HS) (AB&IeCalk3341.0, meuti446L34MO1)( M+1). WD 01/ 72692

PCT/ 1B01/ 00317 -143 Exanple 5-29 D#:)Ja i:h_%) oro-4-(3-cyclopenta nesu

| f onyl -4- hyd roxy-phe noxy)-5-nmeth ?/ ]- mal onamic acid M5 (APCI -)
Cal c: 467. 1, Nb+iichlck64-3-dthanksulfonyl-Ekgdrpkyeptenoxy)-phenyl]- malonamic acid

N-{4-[ 3-(4-Fl dro 5-di net hyl - ph [} - mal i
Y hei i step A DM ORI BRI Y ERG BAEIIIL 5 72  het hoxy. bhenyd %-?Z-?Pam
uoro-pheﬂyl) met hanone To a sol ut Egamplk 5-10 10 g

4- (4- met hox .0 met nitr an

o~ 1 uor oben B TIRNE P p kg el Bnsr RS R RS Fpfel FACSRRERIb f de. ( 10
n) waso added t MSYARGH) Celct:AGBJ0pFoulel: 43MDi(M-1et hyl ene chloride, 50 ni, 50

mlo)l Cl’he reaction m xture was stt&gr%gle%t_ﬁoomtenperature for 3 d, poured

N-[4-(3-Cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl- phenyl]-
malonamic acid ethyl ester
MS (APCI) Calc.: 475.2, Found: 474.3 (M-1).
15 Example 5-12
N-[4-(3-Cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid methyl ester
MS (APCI’) Calc.: 461.2, Found: 460.2 (M-1).
Example 5-13
20 N-[4-(3-Cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid
MS (APCI") Calc.: 447.1, Found: 448.2 (M+1).
Example 5-14
N-[3,5-Dichloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)- phenyl}-
25 malonamic acid ethyl ester \
MS (APCI') Calc.: 515.1, Found: 514.2 (M-1).
Example 5-15
N-[3,5-Dichloro-4-(3-cyclobutyimethanesulfonyl-4-hydroxy-phenoxy)- phenyl}-
malonamic acid
30 MS (APCI") Calc.: 487.0, Found: 488.0 (M+1).
Example 5-16
N-[4-(3-Cyclopentanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]- malonamic
acid
MS (APCI) Cailc.: 447.1, Found: 446.3 (M-1).



(100 g), and stirred 1 h. The organic | ayer was separated and the aqueous

| ayer was extracted with nethylene chloride (3 x 50 nL). The conbi ned
organi c ex0puaTI632 Wwere 15 washed with 5% sodi um car bonat e PEDOBOHOP317bri ne
(150 nL), dried and concentrated. The rq3|due was triturated with

et her-petrol eumether. The solid was cofll ected by filtration to gl ve the
title conpoud of Step A (2.1 g) as a tan solid. Ms (APCI-) Calc. 395. 2,
Found: 394.2 (M1). Step B 20

[ 5- (2, 6- D met hyl - 4-ni tro- phenoxy) - %5% r%x¥7 phenyl] (4-f1uoro-phenyl)-netha
none [5-(2,6-Dinethyl-4-nitro- phenox -2-hyd

r oxy- phenyl ] -N-#4-(3-Qpriapeptyimegth@resutioryiAdydroxy-pbenaxy)-8 Saliroeihgitphehylbt ep B,

(1.4 g) was prepared from|[5-(2,6 I
ni tr o- phenoxy) - 2- met hoxy- phenyl | - ('ﬁélgguofv’gcéhenyl ) - met hanone (1.5 Qg)

according to tMS @Rai¢Qalce 46¢2cFolred4603Meatipl e 4, Step B. M5 (APCI -)

Calc.: 381.2, Found: 25 380.2 ( El% %tig g[5-(4-Am no- 2, 6-d
i met hyl*= phenoxy) 2- hydr oxy- phenyl ] P ? phenyl ) - met hanone

[ 5- (4- Ami no- N- @‘(Gmmidb)atymmemesyuer@myﬁdmxy—ppérmxy) 3, 5{diméthygphengh2nyl ) -
met hanone, the title product f St eR Ci (c t%/ was prepared from
[5- (2 6-di met hyl 30 ethyl-malo amcaldme le

4-ni tro- phenoxy)H &MW@IUOW@WU)'B(SQM sumeeer(@ymr wist & e 7.00- 4 9)

accordln to the pro ur.e cri APCI "

Cal o 581657 @Dt 655530 T s 1Y) F5B5 o 488 HRABaD. 24 ol ep

N-{4- [1’3’0(42ﬁ} lzozrzoz Bsm&oym)) 24)8@@1 nhleelqm19431 87 gty is1piengh,} - mal onani

c acid neth ester H)L% é uoro ben 2 ?Mq d roxy-phenoxy] -3, 5-d

ot hyl - ph Ry 0B AP G Calchi(het PRt 742 (Wi 11 o pr oduct of Step D,

E§7?4ng)_\/\/as pgegar e'(tjh rrohm B oy h (4-f] h l) -
-(4-am no i me enox en uor o- phen

met hanone (Z%W)Cmé%ﬁﬁﬁa'?ﬁafwé"ﬂméé’d% ge'é@‘g’}féﬁtﬁérﬂ ety @?ﬁﬁb?eyl St ep

D. M (APCI-) Calc.: 451. 2, Fouighy M%nanﬁé\/ééa St ep E 10

N-{4- [3 (4- Fl uor o- benzo Iz - hyd roxy phe t hyl - phen I% mal onam

Y e M1 N L | MG ARG s i 2y o a1 (). T KR (260 Mz, B0
[ OXy- phenoxyh-3, %ﬁﬁ)d’f G?Iemd @M‘—nyé 95%3%'(9{1%? © gih 93 (hheHy, blde]s Hpduct  of
P E and %)éean& (m, 3H) 1 80 1.71 (mOf3H§r1u46 1.39 (d, 3H)
Example 5-19
N-[4-(3-Cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-N-
20 isopropyl-malonamic acid
MS (APCI") Calc.: 503.2, Found: 502.3 (M-1).
Example 5-20
N-[3-Chloro-4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid
25 MS (APCI’) Calc.: 495.1, Found: 494.0 (M-1).
Example 5-21-A
N-[3-Chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-2-
methyl-malonamic acid methyl! ester
'H NMR (400 MHz, CDCl3) 8 8.73 (s, 1H), 8.57 (br s, 1H), 7.64 (d, 1H), 7.29
30 (d, 1H), 7.03-7.00 (dd, 1H), 6.92 (d, 1H), 6.85 (d, 1H), 3.76 (s, 3H), 3.46-3.41 (q, 1H),
3.19 (d, 2H), 2.67-2.63 (m, 1H), 2.10 (s, 3H), 2.08-1.96 (m, 2H), 1.90-1.83 (m, 1H),
1.77-1.65 (m, 3H), 1.51 (d, 3H). MS (APCI’) Calc: 495.1, Found: 494.2 (M-1).



product) was prepared from

N-{4-[3-(4-fluoro-benzoyl)-4-hydroxy-phenoxy] - 3, 5-

di met hyl wdenyded2 mal onami ¢ acid nethyl ester (50 ng) accopdi/mgpioedivhe
procedure 15 described in Exanple 1, Stgp E. M5 (APCI-) Calc.: 437.1,

Found: 436.1 (M1). Using the appropriaté€ starting materials, the follow ng
title conpounds of Exanples 6-1 to 6-5 were prepared in an anal ogous
manner to the sequence of reactions described for Exanple' 6. Exanple 6-1

20, W L (5 Oyel opentylacetyl 4 hyghgyerpipon) 3,5 d et vyl preny]
mal onam C acl - C.. . 4, ouna: . . anpl e 6-
N- [ 4- ( 2- Ac et43-Chloras413-cpsidbulyimethaoesuiipmd dexylioxg-phenoxyh b onethyHpbemyT 2-nal onari

c acid nethyl ester 25 M5 (ES) > -ound: 466.0 (M1) Exanple 6-3
N[ 4-(2- Acetyl -5-isopropyl -4- m%%gﬁg/mﬁﬁbgégﬂ%ﬁg@, 5-di chl or o- phenyl | - mal onam

c acid M5 (APCI MS @BHGI") C&k3.4B1.15-6aurd: 4&()).9.(&1—’()MHNKZIBQ(_)400 B pbDelps4 30
N L 2 Pl 3 SR, S I N PO S e o0 g pheyp]mal onam
N- [ 4- ( 2- Bexw, aw),-H53-s@n1(apy H),%-2e(dhem) 213en6x i H)52.d4 ¢ 136h @2.pdh 2109l ] - mal onam
4722 (W2 BB DOFE e Ghiol BaTr R @ S EPhS THier i al 5. the fol | ow ng
title conpounds of Exanples 6-6 t @&xamPlersg2be prepared in an anal ogous
T e Nl T
acid fyanple 6-7 N-[3-Ch | oro-4-(Baehahieleidy| acet yl - 4-hyd
roxy-phenoxy) - 5 et R adk T Rbond Job s fich)d 10 Example 6-8
Example 5-23
N-[3,5-Dichloro-4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid
15 MS (APCI’) Calc.: 515.1, Found: 513.9 (M-1).
Example 5-24
N-[3-Chloro-4-(3-cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
t " malonamic acid
MS (APCI’) Calc.: 481.1, Found: 480.0 (M-1).
20 Example 5-25
N-[4-(3-Cyclohexyimethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid
MS (APCI’) Calc.: 475.2, Found: 474.0 (M-1).
Example 5-26
25  N-[4-(3-Cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-3-methyl-phenyl]-malonamic
acid
MS (ES) Calc: 461.2, Found: 460.0 (M-1).
Example 5-27
N-[4-(3-Cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-phenyl}-malonamic acid
30 MS (ES) Calc: 461.2, Found: 460.0 (M-1).
Example 5-28 )
N-[4-(3-Cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3-methyl-phenyl}-malonamic
acid
MS (ES) Calc: 433.1, Found: 434.0 (M+1).



N[ 3- Chl oro- 4- (3-cycl opentyl acetyl - 4- hyd roxy- phenoxy) - 5-net hyl - phenyl ] -

mal onam ¢ acid Exanple 6-9

N { 3- Chl ov@04746%2 (4- f | uor o- benzoyl ) - 4- hydr oxy- phenoxy] - 5- peT/Bd1/0pdgnyl } - 15

mal onam ¢ acid Exanple 7 N-(4-{3-[(4- Fj@rg_r o- phenyl) - hyd

roxy- nmet hyl ] - 4- hydr oxy- phenoxy}-3,5-d i nethyl - phenyl)-mal onam c acid Step

A 20 N-(4-{3-[(4-Fluoro-phenyl)-hydroxy-net hyl]-4-hydroxy-phenoxy}- 3, 5-

di met hyl - phenyl)-mal onam c acid nmethyl ester To a sol ution of

N-{4-[3-(4-fluoro-benzoyl)-4-hydr oxy: oxy] - 3, 5-di net hyl -

phenyl } - mal onami ¢ acid nethyl est eﬁf@gg%on%d 0.49 mmol ) in a mxture of

Et OH Et OAc ( 4 N¥3-CHiorodd)(3veyslopetttank sulfarkyké-hyditoay-pbéndx®)-bimethypbenylind et hanol

25 washed). The m xture was hydroqﬁgg%‘%qi :]églger 50 psi at room tenperature

for 1 h. The catalyst was filtere &Rd the filtrate was concentrat ed.

The residue was purifi eMSHAP@IeBalcad6AE FOLR: 1466 W1 he titl e conpound of

Step A (159 ng) as a white solid. ") Calc.: 453.2, Found: 452.2

(M1). Step B 30 Babriple’®

N- (4-{ 3- [ (ANF4-{B¢eripdrerbenyeyysthydsynpticnpky]-346-tiyrdtioiphetygroalylandic aeidi met hyl -

phenyl ) - mal onam ¢ aci d ¢ .

N-(4-{3-[(4-Fl uoro-phenyl)-hydroxy- me§ ﬁ?/ﬁ] - 4- hydr oxy- phenoxy} -3, 5-d i net hyl

phenyl ) - nal qzég%BmiraeihglM-hhe—ﬂiehbw)—ﬂrmdbcﬂy—@anﬂ]—@%ﬂt&r&pﬂe@k)anuhen&le (156 np)

was prepare om . , .

N (4- {3 (4-11 udPet BHAIRN 9T HEEMELRbTAY S ar By henesn 7 & b

(()1/ 7269(?! PaanhdiBadd ﬁﬂﬁéﬁﬁenﬁﬁcmbm (ij gpﬁ.engL%j 25rednaspinil ioethglene rhlbhyd est er
157 ng) acgording to Jprocedyre scri.bed in Exanple 1, _Step (%)

(ApGr ) a8 i 3ebs; Sodeif RS aetiserionds TIhack meuene SDIsGef: 58 B i g

mat eri al, irgolf. ot hedrslabighri mixtuee d@sRMUENatcbomBExmpBlaturd 1ok 3népodreiiatodee | N an

E;\:Inglggu; ng rar'%d0 stltrr%% 1St(1a.qjljﬁen gr%a(r%{c Ieﬁy%?%tals gggaratSed%%a (%Igé gqeudeoLg Taygl2< v%gg e 7.

N-{ 4- [ 3- ( 2eRysdtapiti Wethlldnedthoride €8 RYS0) mH). el eotpibipde otic-cXiracts were
di et h¥é ) prv‘v%@l‘\nléc} With@bos%%mmccggégate (200 mL), brine (150 mL), dried and concentrated.
The residue was triturated with ether-petroleum ether. The solid was collected by
filtration to give the title compoud of Step A (2.1 g) as a tan solid. MS (APCI’) Calc.:
395.2, Found: 394.2 (M-1).
Step B
20 [5-(2,6-Dimethyl-4-nitro-phenoxy)-2-hydroxy-phenyl]-(4-fluoro-phenyl)-methanone
[6-(2,6-Dimethyl-4-nitro-phenoxy)-2-hydroxy-phenyl}-(4-fluoro-phenyl)-
methanone, the title product of Step B, (1.4 g) was prepared from [5-(2,6-dimethyl-4-
nitro-phenoxy)-2-methoxy-phenyl]-(4-fluoro-phenyl)-methanone (1.5 g) according to
the procedure described in Example 4, Step B. MS (APCI") Calc.: 381.2, Found:
25 380.2 (M-1).
Step C
[5-(4—Amino—2,6—dimethyi-phenoxy)-z-hydroxy—phenyl]-(4—ﬂuoro—phenyl)—methanone
[5-(4-Amino-2,6-dimethyl-phenoxy)-2-hydroxy-phenyl]-(4-fluoro-phenyl)-
methanone, the title product of Step C, (1.3 g) was prepared from [5-(2,6-dimethyl-
30 4-nitro-phenoxy)-2-hydroxy-phenyl]-(4-fluoro-phenyl)-methanone (1.4 g) according
to the procedure described in Example 4, Step C. MS (APCI") Calc.: 351.2, Found:
350.2 (M-1).



M5 (ES-) Calc.: 427.2, Found: 426.4 (M1). 10 Using the appropriate
starting materials, the following title conpounds of Exanple 7-2 to 7-5
may be pmvepar/eddi n an anal ogous manner to the sequence of PCT/@Qt0das

descri bed for Exanple 7. Exanmple 7-2 1

N-{4-[3-(2-Cycl obutyl - 1- hydr oxy-et hyl ) - zf‘ hydr oxy- phenoxy] - 3, 5- di et hyl - phen
yl}- 15 mal onam c acid Exanple 7-3 N-(3-Chloro-4-{3-[(4-fl uoro-phenyl)-hyd
roxy-met hyl ] - 4- hyd roxy-phenoxy}-5-net hyl - phenyl)-mal onam ¢ aci d Exanpl e
7-4 20

N-{ 3- Chl or 0- 4- [ 3- ( 2- cycl obut yI - 1- hydrosy et hy! ) - 4- hydr oxy- phenoxy] - 5- met hy!
- phenyl }- M@[ﬁa@-lﬁumiﬁén&g@n@hyﬂﬂxﬁphenoxy] 3,5- dlmethyl -phenyl}-malonamic acid

N-{3- Chl oro-4-[ 3-(2-cycl opentyl - %'d{gx@'tet hyl ) - 4- hyd
r oxy- phenoxy] - 5- net hyl - phenyl } - rral >®cid 25 Exanpl e 8
N-{4-[3-(2- Q/ cl dxp@ﬂBy(H-deJb)eﬂﬁoyh)ydhydmyy-pﬂimwyM 5dlimethyl-phenyl}-

5-di

. ool shanicid a8 il Butef. 1n8 e prcdlEaten ) (274a9Has PSRRI | - et hanon
et ﬁg ) gn 2/C|fr0pqlﬁt(ylafﬂme-p$~c(ﬂ:|?1eﬁ;ydghmdxy) 241ydnob<y4phghw1n(@b<ﬂu)or&~plm’imoxy phenyl ] -

e |

ot ol nane 280 Sk berfcind i Pe it SERabed nepig  4Step D.

cycl opentymsa@a'-t(;ﬂ)cdrdo:tfmm Holnd4450)2 (ich))rdl ng to the procedure described
in Exanple 6, Step A. M5 (APCI-) Calc %39 1, Found: 438.3 (M1). WO
01/72692 PCT/1BOL1/ 00317 -147 Step B

_2|_ Cycl ‘D({De nt|y.l{4,g3 {45FI(l&oﬂ:edkcbm)t-zhhi/dréxyﬂpHdr@xﬂlwldmwlhﬂ-pﬁ@iMMonémmabh- et hane
o a solution of

2- cycl opent yl - 1N§-184451uprerpengav)A-ydrerhramukyP-amaby ehepy!-
phenyl ] - et haansiagnid 26, 1@, it fadmr Btefpﬂﬂ dndi E)lan€p1@60€50 % mgbcr(i@e Bde L) in

SRR MR A R e e M SO
m.) and eximasth@ghehiibmBbr¥ic( 2 methyl ester (50 mg) according to the procedure
15  described in Example 1, Step E. MS (APCI') Calc.: 437.1, Found: 436.1 (M-1).
Using the appropriate starting materials, the following title compounds of
Examples 6-1 to 6-5 were prepared in an analogous manner to the sequence of '
reactions described for Example 6.
Example 6-1
20. . N-[4-(3-Cyclopentylacetyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]- malonamic acid
MS (APCI’) Calc.: 425.2, Found: 424.2 (M-1).
Example 6-2
N-[4-(2-Acetyl-5-isopropyl-4-methoxy-phenoxy)-3,5-dichloro-phenyl]-malonamic acid
methyl ester
25 MS (ES) Calc: 467.1, Found:466.0 (M-1)
Example 6-3
N-[4-(2-Acetyl-5-isopropyl-4-methoxy-phenoxy)-3,5-dichloro-phenyl]-malonamic acid
MS (APCI) Calc: 453.1, Found: 409.2 (M-1-CO,)
Example 6-4
30  N-[4-(2-Benzoyl-5-isopropyl-4-methoxy-phenoxy)-3,5-dichloro-phenyl]-malonamic acid
methyl ester
MS (ES) Calc: 529.1, Found: 530.0 (M+1)
Example 6-5
N-[4-(2-Benzoyl-5-isopropyl-4-methoxy-phenoxy)-3,5-dichloro-phenyl]-malonamic acid



m.). The Et OAc extract was washed with sat'd sodi um bi carbonate (2 x 15
m.), brine (15 nL), dried and concentrated. The residue was purified by
pr epar at iwe o692 ( CH2Cl 2: Hexanes = 2:3) to give the titl epconpowmnsi7of Step
B (186 ng) as an oil. M5 10 (APCI") C_a1l4%;: 369. 2, Found: 468.3 (M1). Step

2- Cycl opent yl - 1- [ 5- (2, 6-di net hyl - 4-ni tro- phenoxy) - 2- hydr oxy- phenyl ] - et hane
2- Cycl opent yl -

-[5-(2,6 dlrrethyl 4- ni \/ y ane, the title
product of Step C wast'\é)ér) par ggﬁrrgfﬁg ,gl(g oz'g‘?wulcﬁ%p(z, 6- di met hyl -4- 15
ni t ro- phenoxy) - Psimgt thexsppberiaje ]stamgamateérm thrg) follayrding ditlecconpouhds of ocedur e
descri bed le. 4 : c LG , 2
(M1). St EQ @Ig%bg I’[Oo%-egﬁhg/f _b% prgﬁr&ﬁﬁl én )anggb&ls m§§|§er2to tIEé) gg&l.lengg) %f

-[5-(4-am m:acﬁm&ctﬁsnnﬁbddyfbr Pkeenwe B) - 2- hydr oxy- phenyl ] - et hane
2- Cycl opent yl - mole 6-6
-[ 5- (4-am no- 2, 6- di net hyl - phenoxy) %‘%ﬂﬁ oXy- phenyl]-ethane, 20 the title
product of S-Ep(3EryddblRlavgtybé-hydrogye pheridxe)-pbalituethyl-phasypmepaamit dadom 2
cyclopentyl-1 -[5-(2,6-dinethyl-4-nig rng)-éag_?noxy) - 2- hydr oxy- phenyl ] - et hane
according to the procedure describ prl] anple 4, Step C. M5 (APCI -)

Cal c.: 325.N\x[3-Enlonsid-(3-3RdioRut(IbEdtyl-4-BydrpxyEpdnoxy)-5-methyl-phenyll-malonamic
N-{4-[3-(2-Cycl opentyl -et hyl)-4-hydr o>c<qy:d3henoxy] - 3, 5-di met hyl - phenyl } - mal on
amc acid nmethyl ester N-{4-[3-(2-cyd”

opent yig et hyl ) - 4- hydr oxy- phenoxy] - Example 6% hyl - phenyl } - -mal onam ¢ acid

met hyl ester, itle produc epar from

2- cy>cll opent yl @Q? AR '(EYC gnta{aﬁéyﬁ%hy %fﬁ%mﬁ?/}%l'ﬁ@"a‘?‘ﬁ ﬁﬁﬁﬁﬁyl ] - et hane
(172 mg 30 of crude starting mat ermabb.aramcamrdjl ng to the procedure descri bed
in Exanple 1, Step D. . M5 (APCl - g 425. 2, Found: 424.2 (M1l). Step
F N {4-[3-(2-Cycl opentyl -ethyl)- 4 9 henoxy] -3,5-d

i met hyl - pheny| Ni-{3a@hivredi[G-(4-dtibrb-D¥Dz0H)-4 yaebxPEheadi)-600&thyl-pheh s
N-{4-[3:(2-Cycl opentyl -ethyl)-4-hyd 5 ox[ﬁ phecgoxy] -3,5-d i methyl-phenyl}-
mal onaf?c acid, the title product BFO nd Exanpl e 8, (88 ngy) was

prepared from Example 7
N-{4-[3-(2-cycl ppe eth % dro nyl } -
nal onami ¢ aci (‘}?FE%R Vi lyggo ﬂb@‘%@f}y %@gﬁgﬂﬁ@q)% “AhgRo E%’c%é'm%hy escri bed
in phenyl)-malonamic acid
Step A
20 N-(4-{3-[(4-Fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-3,5- dimethyl-

phenyl)-malonamic acid methyl ester
To a solution of N-{4-[3-(4-fluoro-benzoyl)-4-hydroxy-phenoxyl-3,5-dimethyi-
phenyl}-malonamic acid methyl ester (222 mg, 0.49 mmol) in a mixture of
EtOH/EtOAc (4:1, 25 mL) was added nickel catalyst (2 mL, water and methanol
25 washed). The mixture was hydrogenated under 50 psi at room temperature for 1h.
The catalyst was filtered off and the filtrate was concentrated. The residue was
purified by preparative TLC to give the title compound of Step A (159 mg) as a
white solid. MS (APCI’) Calc.: 453.2, Found: 452.2 (M-1).
Step B
30 N-(4-{3-[(4-Fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-3,5-dimethyl-
phenyl)-malonamic acid
N-(4-{3-[(4-Fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-3,5-dimethyl-
phenyl)-malonamic acid, the iitle product of Step B and Example 7, (156 mg) was
prepared from N-(4-{3-[(4-fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-3,5-



5 Exanple 1, Step EE M5 (APCl-) Cale.: 411.2, Found: 410.2 (M1). Exanple 9
N- Cycl obut yl - 2- hyd roxy-5-[4-(2-hyd roxy-acetylam no)-2,6-d i

met hyl - pve@oxy369N- net hyl - benzam de Step A 10 PCT/IB01/00317

5-[4- (2- Benzyl oxy-acetyl am no) - 2, 6- di rrglt4gyl - phenoxy] - N- cycl obut yl - 2- hydr oxy
-N- et hyl -benzam de To a sol ution of

S- (4-am no- 2, 6-di net hyl phenoxy) - N-cycl obut yl - 2- hydr oxy- N net hyl - benzam de
(prepared as described in Exanple 3, Step F, 400 ng, 1.2 mmol) in THE (10
m-) at RT { tr] ) : : 15
acetyl chl 8%@?@%‘%) @g@hgﬁk%&@eﬁg%@-gﬁz rr%%su t#dﬁ'gé]?n" Q}% rééé\?/a@s[e stirred
at RT for described brfckanhpden 1-83Ep E1 M (ABCIHICC. A89. EFOMrd: (438.3(M-1). wer e added.
The organic | ayef.: d h i (X , brine
(25 myar i ed g B 2ERBPAE sty fihe %ch\%a@lgvgbgfﬁlgd C@p%pg?at ive
TLC ( Et CAcEMaxple: ) was pieparedtineant andlegatiempanned toftheSsequencé 58 Teaaypnss a

sol id. o éggbﬁ%’fﬁxén?le?ﬁSZ Found: 20 487.3 (M1). Step B

N Cycl o r OX 4- (2-hyd roxy-acetylam no)-2, 6-d
i met hyl - phenoxy] - N- net hyl - benzam dexanite &1sol uti on of

5-[4- (2- benzyl pxyi Laj na) 5 _-'__? *ﬁ'g 0 = N : )
cycl obutyl - ?h@@r%%ﬁmw}%'é’ﬂg%ﬂ#'ggtﬁ é’lé’ 5&?%}/’%%&@%{3 Bppigny 5} was
added catalyst 10% Pd/ C (10 ng). m#enareizetcidon m xture was hydr ogenat ed
under 50 psi, a ter ture f 1,y The catal yst was renoved by
filtration and MSE(E%TQ:?@ %g’sﬁouﬁgh%n%@gf]éd to give the title conpound of
Step Bi@nd Examulsimg9thed8ppropricts startiiig theaterizdd, i tHe didWikdEtle )cofgdoands 3€8. 2,
Found: 397 3 ing the appropriate startin erials, th
Fol lowi ng. EReTBeCkRRdRasare Beraet at Shdaaalits Budt sfubreh o8,
anal ogous remetiens descfileal foefxegle 70f reacti ons descri bed for Exanple 9. WO
01/ 72692 PCT/ 1B01/ 00317 -149 ExarrE[J_Eﬁa 9-[1
2- Benzyl oxy-N-[ 3-chl oro-4-(3-cyclo irlrl‘p%'lzhanesul f onyl - 4- hyd
r oxy- phenox WN-{(6f3-(2eCygjdbuttie ryidroxgeatia)d-tedivky-phéidxy)-3,6alimethy§aiendl}- Found:
528. 3 q g/k 1). o
malonamic acid
Example 7-3
N-(3-Chloro-4-{3-[(4-fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-5-methyl-
phenyl)-malonamic acid
Example 7-4
20 N-{3-Chloro-4-[3-(2-cyclobutyl-1-hydroxy-ethyl)-4-hydroxy-phenoxy]-5-methyi-
phenyl}-malonamic acid
Example 7-5
N-{3-Chloro-4-[3-(2-cyclopentyl-1-hydroxy-ethyl)-4-hydroxy-phenoxy]-5-methyl-
phenyl}-malonamic acid
25 Example 8
N-{4-[3-(2-Cyclopentyl-ethyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-malonamic
acid
Step A
2-Cyclopentyl-1-[5-(2,6-dimethyl-4-nitro-phenoxy)-2-methoxy-phenyl]-ethanone
30 2-Cyclopentyl-1-[5-(2,6-dimethyl-4-nitro-phenoxy)-2-methoxy-phenyl]-
ethanone, the title product of Step A, was prepared from 4-(4-methoxy-phenoxy)-3,5-
dimethyl-nitrobenzene (1.00 g) and cyclopentyl-acetyl chioride (1.34 g) according to
the procedure described in Example 6, Step A. MS (APCI") Calc.: 439.1, Found: 438.3
(M-1).



5 Exanple 9-2 N-[3-Chl oro-4-(3-cycl obutyl nethanesul fonyl -4-hyd

r oxy- phenoxy) - 5- net hyl - phenyl ] - 2- hydroxy-acetam de M (APCI") Calc.:
439.1, Fovod1/7%%8.2 (M 1). Exanple 9-3 10 PCT/IB01/00317

2- Benzyl oxy- N-[ 4- ( 3- cycl obut yl net hanes_ull4f79nyl - 4- hydr oxy- phenoxy) - 3, 5-di et h
yl - phenyl]-acetamde M (APCI-) Calc.: " 509.2, Found: 508.2 (M1). Exanple
9-4 N-[4-(3-Cycl obutyl net hanesul f onyl - 4- hyd roxy- phenoxy)-3, 5-d

i met hyl - phenyl]-2- 15 hydroxy-acetam de Ms (APCI") Calc.: 419.1, Found:
418.3 (M1). Exanple 10 N-[4-(6-Hyd ét? §-4' -hyd roxy-bi p h e

nyl -3-yloxy)-3, 5-d i methyl-p h e ny ? mal onam ¢ acid nethyl ester 20
Step A 4-( 3- BrCyninpéntyb {513 mmadixy-H-r8iro-phehoxgk 2rrethaxy-phemtlestieaneTo a

| uti f 3, 5=di -4- (4" - it . J. Med.
solutl on,of 3wy & b AR YEe RO L ARETAERS, Aot
st Ol el b vviovegiy g et U eyt g S i
resu . ,
borti or ol Rt s 2iielR Tl ste A% 3o o60 Hiva L AT slkbo A5 o 08Py 1 )
wer e addedthef @akionehidiyre fwast pauredh érds iwagerf (46 rhB) énd etrestedewitt IHOARER0 washed
1D 500 VI APl e SPRRSEN SIURETS AR AT £
Found: 352bfifé-{p. mBY) diée pndBconcentrated. The residue was purified by preparative TLC
i tie prodliRi SEPRER 79 B F Brdtd somporiLe e on Ba st efafe
et hyl aget pArRCI()1BH.nd3g0.2v@uhyaeegamried at 50 psi for 3 h. The reaction WO
01/ 72692 PCT/ 1B01/ 00317 -150 was fi Istégg §d through Celite and concentrated

S

to afford the title conpound of Step a yellowsolid (4.3 g). M
(APClI +) Cal c: 23%3tlopEntyR 132060 Midthyl-4Shige-phenoxy)-2-hydroxy-phenyl]-ethane

2-Cyclopentyi-1-[5-(2,6-dimethyl-4-nitro-phenoxy)-2-hydroxy-phenyl]-ethane,
the title product of Step C, was prepared from 2-cyclopentyl-1-{5-(2,6-dimethyl-4-
15  nitro-phenoxy)-2-methoxy-phenyl]-ethane (186 mg) according to the procedure
described in Example 4, Step B. MS (APCI’) Calc.: 355.2, Found: 354.2 (M-1).
Step D
2-Cyclopentyl-1-[5-(4-amino-2,6-dimethyl-phenoxy)-2-hydroxy-phenyl]-ethane
2-Cyclopentyl-1-[5-(4-amino-2,6-dimethyl-phenoxy)-2-hydroxy-phenyl]-ethane,
20 the title product of Step D, (172 mg of crude title product) was prepared from 2-
cyclopentyl-1-[5-(2,6-dimethyl-4-nitro-phenoxy)-2-hydroxy-phenyl]-ethane  according
to the procedure described in Example 4, Step C. MS (APCI’) Calc.: 325.2, Found:
324.2 (M-1).
Step E
25 N-{4-[3-(2-Cyclopentyl-ethyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyi}-malonamic
acid methyl ester
N-{4-[3-(2-Cyclopentyl-ethyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
malonamic acid methyl ester, the title product of Step E, (122 mg) was prepared from
2-cyclopentyl-1-[5-(4-amino-2,6-dimethyl-phenoxy)-2-hydroxy-phenyi]-ethane (172 mg
30 of crude starting material) according to the procedure described in Example 1, Step
D. . MS (APCI) Calc.: 425.2, Found: 424.2 (M-1).
Step F
N-{4-[3-(2-Cyclopentyl-ethyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-malonamic
acid



N-[4-(6-Hyd roxy-4'-hydroxy-bi phenyl - 3-yl oxy) -3, 5-d i net hyl - phenyl ] -

mal onam ¢ acid nethyl ester To a suspension of indole resin N4 of Schene N
(45 g, Owaonempy) (J. Og. Chem, 63: 5300-5301 (1998))PCIIRINP0O317

di chl oroet hane (500 m ) was added 4- (3

br ono- 4- et hoxy- phenoxy) - 3, 5- di net hyl - pﬁgnyl amne (9.7 g) and a seal ed,
porous bag containing activated 3 A nolecular sieves (21 g). The reaction
was purged with 10 nitrogen and allowed to shake overni ght at room

t t . T i dded,
omperature. TN ATRA AT LA HRC AR LA g a0ded, |
and shaki ngalonemid amid';dthéd'rtle@rcbducﬂ'béSt&fsﬁlandrf@(anm 8, @smgbae premarechd
hed wit 300 m f ot [ i on,

\é\?ihieor\(l)mrreﬁﬂan mste ﬁ\gﬂ‘l‘%(z ‘&98{) t}’lhyl g‘%'ﬁrrgar#%&,gﬁe[nlggﬂ%éﬁe?ﬁﬁ@ﬁ?nyﬁét hanol ,
di chl or orremwmemlcrmtltjarmlethyl asdr (tkZ Inhg)r acvetdirando e @rocedune dm;ribkzd dmldi n a

t t th - bound am ne
NS i SonErMRECRSBPE S GPRFTGaB T Mot B M2 Suspensi on of Resi
B (1.2 g, 0.37 msq/ g) in dry di net hiEkéampieean de 20 (18 nm) was added
N, N-di i = 60
and tetr anet RUOTORP SRS A Hr GV HERePraopt 3?@2%”%%@%6 e ™
reaction was purged with nitrogemmethg- tmlnlzamﬁé to shake at roomtenperature

for 18 h. The resulting resin was C%t ted and washed with 20 m each of
the followng solvents in successio hl or onet hane, net hanol ,

di met hyo f or n&-(2eBerZflokp heetiisiting)-2 eadimethyl-biasholky]-Nicydibutyd-aetybimxe-N-net hanol
and di chi oronet hane. After dryl n thnl a vacuum oven at RT for 12 h, the
resin was re-treated with all dﬁ% yiPenzamidnat ed, and washed as descri bed

above. The resi Movasoldtiore df iSJ(4%mr AG-2\67imetHylphehoxy]- Nchébbuiyl -2-hogrexy-Nor 18 h
L oo o Bt B A kb S RRn 2y S u0img ( B0 1662
tetrakis(tn Dlhemyd) }nhgsz-nFRTl&bas gualed a@btwmrﬁ%e((?rw MpN .2 mnebtgasSeshzivky (0. 15
) v oded ralatisn Bl . (ELIGIYRRCIVL Seront o acL Lo 4% b o 2 040
carbonate (3, Iandfthéh BCD(1M szal roll) 4Hd) EtOAENES hild Glidre® adaess W@@énlwiléyhr
Ty o0ST oLl g FuA 6L 12 B B B R PR s o5
each of theorfcehirarating h&@ésl@tli& Wwas purified by preparative TLC (EtOAc:Hex=1:1) to give
the title compound of Step A (531 mg) as a solid. MS (APCI’) Calc.: 488.2, Found:
20  487.3 (M-1).
Step B
N-Cyclobutyl-2-hydroxy-5-[4-(2-hydroxy-acetylamino)-2,6-dimethyl-phenoxy]}-N-
methyl-benzamide
To a solution of 5-[4-(2-benzyloxy-acetylamino)-2,6-dimethyl-phenoxy]}-N-
25  cyclobutyl-2-hydroxy-N-methyl-benzamide (50 mg) in EtOAc (2.0 mL) was added
catalyst 10% Pd/C (10 mg). The reaction mixture was hydrogenated under 50 psi at
room temperature for 2 h. The catalyst was removed by filtration and the filtrate was
concentrated to give the title compound of Step B and Example 9 (40 mg) as a white
solid. MS (APCI") Calc.: 398.2, Found: 397.2 (M-1). .
30 Using the appropriate starting materials, the following fitle compounds of
Examples 9-1 to 9-4 were prepared in an analogous manner to the sequence of
reactions described for Example 9.



i n succession: dichloronethane, nethanol, 50% aqueous nethanol, nethanol,
di chl or onet hane, nethanol, dichloronmethane. The resin-bound amde P-1 in
Schemre PW®es7289D) was dried in a vacuum oven at RT underPaiasBogesr’f or 18
h, 5 then suspended in a solution of bofgn tribromde (0.35 M of a 0.43 M
solution in dichloroethane). After shaking at roomtenperature for 16 h,
di chl oronethane (0.25 m) and aqueous nethanol (0.18 m of a 14% sol ution
of water in nethanol) were added, and shaking was all owed to continue for
4 h. The reaction content was transfggiieg.4o a colum of silica gel (-100

ng) and basic alumna (200 ng) and 10 t e product was eluted with
acetoni tril e 2-Penrylesy-NdB- 0!1|¢é0 édwmwtylmethaawlfanylﬂrwgaaxytmenwﬁ fe conpound

of Step C and Exanple 10. M (,ﬁl? . Found: 422 (M+1l). Using
the appropriate starting materia |nclu %f esin C and the appropriate
boroni c acid, tMS ASIGIowmateg &%tﬂﬁ%@d’r@@&ﬁdhﬂ Exanpl es 10-1 to 10-8 were

15 prepgred in an anal ogous manner %%FF@Q quence of reactions described
in Exanple 10, Step C. Exanple 10- 4

roxy-4' - netiy3 Cblomréﬁ%cydowximﬂhaeeswouvlﬂﬁmdm qﬂhetms'l) P-methymwhenylle2- aci d
met hyl ester 20 M5 (APCl +) Cale. y 420 (M+l). Exanple 10-2
N-[ 4- (4" - Fl uor o- 6- hydr oxy- bi pheny W I ox , 5-di net hyl - phenyl ] - mal onam ¢
acid nethyl est®S (WIOM-:%QOaFQUHd 4232(%Und: 424 (Mrl). 25 Exanple

10-3 N-[4-(2',4'-Dichl oro-6- hydroxyg %“Efn ¥ - 3-yl oxy) - 3,
5-di nmet hyl - phenyl ] - mal onam ¢ aci d ne ester M5 (APCl +) Cale.: 473;
Found: 1474 (ZVBQDzonxE)NiWeﬁyQIObeIB&thanesulfonyl-4 hydroxy-phenoxy)-3,5-dimethyl-

N-[ 4- (4- Hydr oxy- 3-t hi ophen- 3-yl - mﬁﬁz‘*@“ d| met hyl - phenyl ] - mal onami ¢
acid nethyl ester M5 (APCI+) Cal e Und: 412 (MF1). WO 01/72692
PCT/ 1B01/ 00317 MSIGPCH) &l .eb09(, Hound: 508.2 (M-1).

Example 9-4
N-[4-(3-Cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyi}-2-
15 hydroxy-acetamide
MS (APCI’) Calc.: 419.1, Found: 418.3 (M-1).
Example 10
N-[4-(6-Hydroxy-4'-hydroxy-biphenyl-3-yloxy)-3,5-dimethyl-phenyl]-
malonamic acid methyl ester
20 Step A
4-(3-Bromo-4-methoxyphenoxy)-3,5-dimethyinitrobenzene
To a solution of 3,5-dimethyl-4-(4’-methoxyphenoxy)nitrobenzene
(4.0 g) (J. Med. Chem., 38: 703 (1995)) in chloroform (150 ml) were added N-
bromosuccinimide (2.6 g) and trifluoroacetic acid (1.1 ml), and the resulting mixture
25  was heated under reflux for 90 min. Additional portions of N-bromosuccinimide (2.6
g) and trifluoroacetic acid (1.1 ml) were added, followed by further heating for 18 h.
The reaction was washed with sodium bicarbonate, dried (Na,S0O,) and
concentrated to afford the title compound of Step A as an orange solid (5.0 g). MS
(APCI’) Calc: 351; Found: 352 (M+1).
30 Step B
4-(3-Bromo-4-methoxy-phenoxy)-3,5-dimethyl-phenylamine
A mixture of the title product of Step A (5.0 g) and 10% palladium on carbon
(0.6 g) in ethyl acetate (100 ml) was hydrogenated at 50 psi for 3 h. The reaction



N-[4-(6-Hyd roxy-2'-nethyl-biphenyl -3-yl oxy)-3, 5-d

I met hyl - phenyl]-mal onam ¢ acid nethyl ester Ms (APClI+) Cale.: 419; Found:
420 (Mr1wobr/Beaarpl e 10-6 N-[4-(6- Hyd PCT/IB01/00317
roxy-4'-nmet hyl - bi phenyl - 3-yl oxy) - 3, 5-di g@t hyl - phenyl ] -mal onami ¢ acid

met hyl ester M5 (APClI+) Cale.: 419; Found: 420 (Mt1l). Exanple 10-7 10

N-[ 4- (6- Hydr oxy-3' - ni t ro- bi phenyl - 3-yl oxy) - 3, 5- di net hyl - phenyl ] - mal onam ¢
acid nethyl ester Ms (APCI+) Cale.: 450; Found: 451 (M+l). Exanple 10-8

5. actd molpy e SioSGCBIB AR CopckleRity aivop fhe TR BN S ToRT §
N- [ 4- ( 3- Br asra-yéHove stiiokig-Jde idR YAPGI bCdicn2 hyFound 822l (M+thl onani c acid To a

suspensi on of 44 ng of Resin C, prep%rt%e)éj as described in Exanple 20 10,
Step C, was added 0.4 m of 50%triflu g’acetic acid in dichl oronet hane,

and the m xtures \We{4(GaHdromds'thydshakipranykBgloxy)edrpeimdttiyleoheayl]-4 h. The
spent resin was renoved by filtration. washing twce wth dichloronethane.
Rem)val§of the solvents in v@@[ﬁ’gaﬁﬁ%‘?%gﬁﬁ?yﬁg&ﬂtle conmpound of Exanple
11. M5 (APCl +) Talaesusperioh offindolel reshB-4 dt8ohenizON EGgy0.83 fri2g/g) (J.

ot et SR G SRR BRI el SRS AR |
Exanpl e 10bron$s-¢pndihoxyrprensy)d, s-dimethylpheaylaminel@ang)dmd(Dsaffedyiporiusa 0. 43 M
B0 B oL AR RSP EESE P U SRR A 0t o
of wat®y i nitisgémandbllowsst te shakislevkrnightlatybaiitegpeasure) | owed to continue for
WA AT T P R T e
continued for 48 h. Sodium borohydride (24 g) was then added, and shaking '
continued for 6 h. The resulting resin was collected and washed with 300 ml each
of the following solvents in succession: dichloromethane, methanol,
15  dimethylformamide, tetrahydrofuran, methanol, dichloromethane, methanol, and
dichloromethane. The resin was dried in a vacuum oven at RT under nitrogen
overnight to afford the resin-bound amine N-5 in Scheme N (Resin B). (IR: 1690,
1211 cm-1).
To a suspension of Resin B (1.2 g, 0.37 meq/qg) in dry dimethylformamide
20 (18 ml) was added N,N-diisopropylethylamine (0.39 mi), mono-tert-butyl malonate
(360 mg), and tetramethylfluoroformamidinium hexafluorophosphate (600 mg). The
reaction was purged with nitrogen and allowed to shake at room temperature for 18
h. The resulting resin was collected and washed with 20 mi each of the following
solvents in succession: dichloromethane, methanol, dimethylformamide,
25 tetrahydrofuran, methanol, dichloromethane, methanol, and dichloromethane. After
drying in a vacuum oven at RT for 12 h, the resin was re-treated with all reagents,
incubated, and washed as described above. The resin was dried in a vacuum oven -
at RT under nitrogen for 18 h to afford the resin-bound amide O-1 in Scheme O
(Resin C). (IR: 1730, 1662 cm-1).
30 Toa suspenéion of 44 mg of Resin C and tetrakis(triphenylphosphine)-
palladium(0) (3.4 mg) in degassed DMF (0.15 ml) was added a solution of 4-
methoxyphenylboronic acid (0.15 ml of a 0.40 M solution in degassed DMF)
followed by an aqueous solution of sodium carbonate (37 nul of a 2.0 M solution).

The reaction was purged with nitrogen and allowed to shake at 80 °C for 16 h. The



product was eluted with acetonitrile. Renoval of the solvents in vacuo
afforded the title conpound of Exanple 12. M5 (APClI+) Calc.: 407; Found:
408 (Mrlwo TR t he appropriate starting materials, the Por/iBoNy7titl e
conpounds of 5 Exanples 13 to Exanple é -4 may be prepared in an anal ogous
manner to the sequence of reactions de Tibed in Scheme Q Exanple 13
N-[ 4- (7- Hydr oxy-i ndan-4-yl oxy) - 3, 5-di net hyl - phenyl ] -mal onam ¢ acid Exanple
13-1 10 N-[ 3-Chl oro 4- (7- hydr oxy-i ndan- 4-yl oxy) - 5-nmethyl - phenyl ] -mal onam c

2 oo-  ndanrrTE gy wog ey R Wadiag [ G e otior tomnasaients, 5 1
N-[4-(7- Hy[d\rsmc;zeﬁﬁc& mii¢Higrbmethane, methanol, 50% aqueous methanol, methanol,

- 0x0-1 ndana dg vl OXathars, FthdRh LB R RHahe e RAM BouRf Lifliae A TR! © 13-4

N-[ 4- (7- Hyﬂ'Ch o
r oxy- 2, 2- dsofedrhy P-(Resd)i watadried-iyy aosagjiurd o&emi'atrETthermeogér] fomasthnam' c acid

20 poL, g BB § 50 BB S0Pl Tl O A e oo
sequence ofichiosmtiianais Aflesssiakingdat roorStdraparafdre foxd B, ellclhI@romethane
1 soi ndol (25 MiaPH St pethadl il s nalien B vateeinamptrand. 1
N-[4-(7- I-lydrém(a{ddédnélﬁ&yﬂwak_lngmas 2llodvedi tby:dhﬁrmb for 4 h. The reaction content
ppr opr | at o FaRPHG e G AT o iR 851 -bp ) 8nd pase SHTNAIR BBy arpl e
15 may1de fhegiadest wias shiedwith agetdhitriidn Rernot/@l df free mmme/a@ﬁo aﬁmitad ons
deoct 52 1 G R o ALt g ] Gae Y adali o0
(M+1). ~ ‘
Using the appropriate starting materials, including Resin C and the
appropriate boronic acid, the following title compounds of Examples 10-1 to 10-8 were
15  prepared in an analogous manner to the sequence of reactions described in Example
10, Step C.
Example 10-1
N-[4-(6-Hydroxy-4'-methyl-biphenyl-3-yloxy)-3,5-dimethyl-phenyl]-malonamic
acid methyl ester
20 MS (APCI") Calc.: 419; Found: 420 (M+1).
Example 10-2
N-[4-(4'-Fluoro-6-hydroxy-biphenyl-3-yloxy)-3,5-dimethyl-phenyl}-malonamic
acid methyl ester
MS (APCI*) Calc.: 423; Found: 424 (M+1).
25 Example 10-3
N-[4-(2',4'-Dichloro-6-hydroxy-biphenyl-3-yloxy)-3,5-dimethyl-phenyl]-
malonamic acid methy! ester
MS (APCI") Calc.: 473; Found: 474 (M+1).
Example 10-4
30 N-[4-(4-Hydroxy-3-thiophen-3-yl-phenoxy)-3,5-dimethyl-phenyl]-malonamic
acid methyl ester
MS (APCI") Calc.: 411; Found: 412 (M+1).



WO 01/ 72692 PCT/1B01/00317 -154 CLAIMS 1. A conmpound of Formula | R6 R
_I R RS WNR7TC(OQCRI0 R9 R4 R3 RZ (1) 5 an isoner thereof, a prodrug of
sai d conyoand7p2 i soner, or a pharnmaceuti caI I y accept abl rpcraw/00f17sai d
conpound, isoner or prodrug; wherein W%—l -0-, (b) -S-, (c) -SO, (d)
-S-, (e) -CH2-, (f) -CF2-, (g) -CHF-, Cr2 (n -Q(O-, (i) -CHOH-, (i)
-NRa or (k) Ris (a) hydrogen, (b) -(Cl-C6)al kyl substituted with zero or
one substituent 10 selected fromthe group consisting of (1)

-(C3-C6) cycloal kyl, (2) heterocycl oal g mp?@%‘s(:’*) phenyl substi tuted with

zero or one substituent selected fromt consi sting (1)

-(C1-c4) al kyl, Ny (6HAydsgen' rn@thvl)blpf@nxl %M@Xr)r£§ -dirggthg-phegyll IT’@QOJ)ﬁRhC (d)

-S(0)2R h or (e) hal ogen; R', H’ﬂ gfg rare each independently (a)
kyl, (d) -CF3, (e) -OCF3, (f)

hydr ogen, (b) hal oge (c) Cl 15
-Q(C1-C8) al kyl , (g 9;i Boyngly 42@@86*@12) al kyl substituted with zero
to thre substltuents |ndependently igfg rom Goup V, (b) -(C2-Cl2
)al kenyl, (c) -(C2-Cl2)al kynyl, (d) halogen, (e) -CN, (f) -ORb, (g) aryl,
(h) het eroaryl , Nefy(6-HycBoxst4jrastbyiduphenyl-3-gpxnel. brdiogibylctiekyll- madqn)amlc c(O) OR,
(1

) -NRaC(O Rd, (m -NR aC(O NRRd (O 2Rd, (0) -NRaRd or (p) - 20
C(ORc; or R3 and R4 are taken t083§hﬁéﬁtﬁﬂ%8%$ with the carbon atons to

whi ch they are Ma (ARGieCalo: #t9:nFaunsartBodMet).c ring of formula -(CH2); or a

heterocyclic ring of fornula (CI—IZ)kE)gnéoqe—ﬁb wherein Qis -0-, -S- or
-NRe-; i is 3, 4, 5o0or 6; kis 0, 1, or 5 and |l is 0, 1, 2, 3, 4
or 5; &kd wher ei N-[#HH6-Ryardye3d/-witicebiphenyl- afydbwhé SMmeﬂwaaﬂriyﬂ-nnalwgarms are
each substituted with zero to foch18'fP§E g[f%\ls i ndependently sel ected from
(a) - (C1-C44)alkyl, (b) -ORb, (c) (e) phenyl or (f) -NR aR9;
VO 01/ 72692 PCTMSBAFGOR3AIC.: 450; Found 451 (M+1) n

Example 10-8
N-[4-(3'-Amino-6-hydroxy-biphenyl-3-yloxy)-3,5-dimethyl-phenyl]-malonamic
15 acid methyl ester
MS (APCI") Calc.: 420; Found: 421 (M+1).
Example 11
N-[4-(3-Bromo-4-methoxy-phenoxy)-3,5-dimethyl-phenyl]-malonamic acid
To a suspension of 44 mg of Resin C, prepared as described in Example
20 10, Step C, was added 0.4 mi of 50% trifluoroacetic acid in dichloromethane, and
the mixtures were allowed to shake at room temperature for 4 h. The spent resin
was removed by filtration, washing twice with dichloromethane. Removal of the
solvents in vacuo afforded the title compound of Example 11. MS (APCI") Calc.:
407; Found: 408 (M+1).
25 Example 12
N-[4-(3-Bromo-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-malonamic acid
methyl ester
A suspension of 44 mg of Resin C, prepared as described in Example 10,
Step C, in a solution of boron tribromide (0.35 mi of a 0.43 M solution in
30 dichloroethane) was shaken at room temperature for 16 h. Dichloromethane (0.25
ml) and aqueous methanol (0.18 ml of a 14% solution of water in methanol) were
added, and shaking was allowed to continue for 4 h. The reaction content was
transferred to a column of silica gel (~100 mg) and basic alumina (200 mg) and the



-155 RS is (a) -OH, (b) - Ci1-C6)al kyl, (c) -CC(OW (d) F, or (e) -C(OOR
or R4 and R5 are taken together along with the carbon atons to which they
are attaeded7aee form a heterocyclic ring selected from t heT/EBEOP317
consisting of -CRc=CRa- NH, -N=CRa-NH,53CR=CRa-0O, -CR=CRa-S-, -CRc=NNH
and -CRa=CRa-CRa=N-; 5 R |s (a) hydrogen or (b) -(Cl-C6)alkyl; R$ and RO
are each independently (a) hydrogen, (b) -(Ci1-C6)al kyl, (c) aryl, or (d)
hal ogen; R10 is (a) -(CO- Cl)alkyl C(OOH, (b)--(C0-Cl)alkyl-C(OORf, (c)

-(Q0-C1) aI = QHi ; f @&c@
occurrence ?/dg UIC ﬁgéeg) %‘@ mtﬂ&oﬁ%ﬁ%\@eéy%g)gd!\/? ét%_l&%‘okﬁor su (sati tuted
with zero dte @@répoqr@:;af@gaawg | kyl or methoxy; Rb for each occurrence is
i ndependent |y (ﬂ/)S O0984c. ﬁg} F&&ﬂf g@H( I substituted with zero to

o’ep ecte

three substituents in endent |’ fromGoup V, (c) aryl, (d)
heteroaryl, (e) Usmgsﬂelepmymmlsmmng (Materiads, ethe ciptiovdag We coppundy O NRRd,

or (h) 515 tly (a)
hydrogen %&9}%’1%&@? g{iﬂb@ tuﬁgfgfﬂ&?ﬁ?%g?% I@%Erdeéem%gggstﬁ uents
i ndependensequwmef;tteedtldnsmscrtaedurpsmeme{@) -(C2-C12) al kenyl, (d)

- (C2-C12) al kynyl, (e) aryl, (f) hetgf g (9) -(C3- Cl0)cycloal kyl or (h)
het erocycl oal kyl; 20 or R and Rd are en to ether along with the aton(s)
to which they amel4- @tHadrhey}lrldenﬂqdwyéﬁﬁ-dJmeﬂmhbbere{ﬂ rhalpearoicyecid ¢ ring whi ch
may optionally contain a second h%&gﬁq [rup selected from-0-, -NRe- or
-S-; and wherein the heterocyclic rlng iS substituted with zero to four
substi f@ents |Mtﬁe@blndzam(%ylydr@kywtded-#ylw)-(&)netr(w:mher@d]}raalbyamlc(am)d ORb, (c¢)
oxo, (d) -CN, (e) phenyl or (f) E§§gl e for each occurrence is (a)
hydrogen, (b) -CN, (c) -(Cl- ClO)aI gubstltuted wWith zero to three
substi t ut enNé4-i(7‘r¢Hypmxgléqu+nyetbyi+1ec>toe|ddém-é¥yldﬁyba,t5 ditnethy)-pher@B-maBiiYraickenyl ,
(e) -(C2-C10)al koxy, (f) -(C3- ClO)cycI%%I kyl, (g) aryl, (h) heteroaryl, (i)
- CCOR, (j) -COOR, (k) C(O)NRaRfor (1) -S(O2Rf; Rf for each
occurrence is independently (a) -(ExaGpe)Ed-&yl substituted with zero 30 to

(- 8 5 NPy eI R DR S o PPl ationie) oy

(f) heteroaryl or (g) heterocycl oal kydcid V\D 01/ 72692 PCT/ 1B01/ 00317

Example 13-4
N-[4-(7-Hydroxy-2,2-dimethyl-1-oxo-indan-4-yloxy)-3,5-dimethyl-phenyl]-malonamic
acid
20 Using the appropriate starting materials, the following title compounds of

Examples 14 and 14-1 may be prepared in an analogous manner to the sequence of
reactions described in Scheme R.
Example 14
N-[3-Chloro-4-(7-hydroxy-2-methyl-1-oxo-2,3-dihydro-1H-isoindol-4-yloxy)-5-methyl-
25 phenyl]-malonamic acid
Example 14-1
N-[4-(7-Hydroxy-2-methyl-1-ox0-2,3-dihydro-1H-isoindol-4-yloxy)-3,5-dimethyl-
phenyl]-malonamic acid
Using the appropriate starting material, the following title compound of
30 Example 15 may be prepared in an analogous manner to the sequence of reactions
described in Scheme H.
Example 15
N-{4-[3-(4-fluoro-benzyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-

malonamic acid



-156 RO for each occurrence is independently (a) hydrogen, (b)

-(Cl-C6)al kyl, (c) - (C2-C6)al kenyl, (d) aryl, (e) -C(OW (f) -(OOR (9)
-C(O NRaMQ o(/M692 S(O) 2Rf or (i) - (C3-C8)cycloal kyl; Rh i BCT/@01/00317
-(C1-C6) al kyl substituted with zero or_s@pe substituent selected from 5 the
group consisting of (1) -(C3-C6)cycl oal kyI (2) heterocycl oal kyl and (3)
phenyl substituted with zero or one substltuent sel ected fromthe group
consisting of (i) -(Cl- C4)alkyl, (ii) halogen, (iii) -CF3 and (iv) -QCF3;
(b) phenyl substituted with zero to gpggubstituents independently
selected fromthe group consisting o (M -(C1-A)al kyl, (2) bhalogen, (3)
-CF3 and (4) -OCF3; (c) -(C3-06) cycloal kyl or (d) heterocycl oal kyl; 10
Goup Vis (a) Raly ou(ﬂ?)o F&ﬁ’ﬂ f] -OCF3, (d) -OH, (e) -oxo, (f) -(Ci-
Co6) al koxy, (9Q) -CN, ary eteroaryl, (j) -(C3-C,0)cycloal kyl, (k)
het erocycl oal kyl, (1) 6SW (n') -S(OW m) -S(O)2Rf, (0) -S(O 2NRaRf (p)
-NR aRg or (Qq) -C(O)NR ; GdRp VI is (a) hal ogen, (b) hydr oxy, (c) oxo,
(d) -(Cl-Co)al koxy, (e) I, (g) - CECB)cycloal kyl, (h)
het er ocycl oal kyl, (L3 (] Inr 3; 15\provi g to When t he
substituent R4 is -'(Cl- I~ Wibst\ t yt ed Wi IV :'3?2@5&% t hree
substituents i ndependent Ny—sel ected fr oup V Wnere g0 the Goup V
substituent is oxo, the_ pxo ghoyp is subgqtituted on a carbon at om ot her
than the C, carbon atdm in -(%1 Cl2) al kgk; aryl for each gccurrence is

i ndependent|y phenyl or napht hyl substitut ed with 20 zerd'to four

substi t@ent s i ndezene thdrgofsa predtugtbffsadmofmpuhdiboigemer, pby - ( C1- C6) al kyl

4o Bl eSO i Bl e O

- per f | uor owhEBIrCA) iakK)y-D;, (b -S-nfe) -STBOR) : SP#-ofe) detd-t (HaCFwhen -CHie,
substituent(s) on aryl are -SW -S(OW ?i:;O) 2Rf, -S(O 2NRaRf, -NRaRg,
t

-C(ONRaRf, -OR b, or-COORf, the substi ts Rb, Rf and RO 25 are other

than aryl or heteroaryl; heteroaryl for |each occurrence is independently a
5-, 6-, 7-, 8-, 9- or 10- membered monedycl i c sor bicyclic ring having from
1 to 3 het ér)e@((bhs(u)s@H@iﬂbcﬁ)f—NB?mr(&) N or S wherein in the bicyclic ring,

Rer2Io0Vel S, PRI Hrkd = S BT P B
sel ect @ f selartéd fromahe geup c()b$|st+r(gm(ﬂ4§@gj-ﬂzey¢ycloemyl {R_terdaytloal®and(e) -
PR, e R Y280 e MASH e TR i Z0Eh g, oo ¥
t han ar yI of (|)h€31e®oaik)§ll (ii) halogen, (iii) -CF3 and (iv) —OCFs3; (c) C(O)Rh (d) —S(O)ZRh or :
(e) halogen;
R', R? R®and R® are each independently (a) hydrogen, (b) halogen, (c) —(Cs-
15 GCglalkyl, (d) -CF3, (e) -OCFs3, (f) —O(C4-Csg)alkyl, or (g) -CN;
R*is (a) «(C-Cy2)alkyl substituted with zero to three substituents independently
selected from Group V, (b) —~(C-C1, )alkenyl, (c) —(C,-C;)alkynyl, (d) halogen, (e) -CN,
(f) —OR®, (9) aryl, (h) heteroaryl, (i) —(Cs-Cyo)cycloalkyl, (j) heterocycloalkyl, (k) -
C(O)ORS, (I) -NR*C(O)R?, (m) -NR*C(O)NRR", (n) -NR*S(O).,R", (0) -NR*R® or (p) —
20 . .C(O)R%
or R® and R* are taken together along with the carbon atoms to which they are
attached to form a carbocyclic ring of formula -(CHy)- or a heterocyclic ring of formula
—(CH,)-Q-(CH)- wherein Q is -O-, -S- or -NR®-; iis 3,4, 50r 6; kis 0, 1, 2, 3, 4 or 5;
andlis 0, 1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring
25  are each substituted with zero to four substituents independently selected from (a) —
(C4-Cylalkyl, (b) ~OR", (c) oxo, (d) -CN, (e) phenyl or (f) -NR’RY;



WO 01/72692 PCT/ 1B01/00317 -157 heterocycl oal kyl for each occurrence is

i ndependently a 4-, 5-, 6-, 7-, 8-, 9- or 10-nenbered nonocyclic or

bi cycl i c wgol/zmbkyl ring having from1l to 3 heteroatons Bel/@MaA31rom 0O,
NRe or S; and having zero to four subsijsguents independently selected from
(a) -(Cl-c4)al kyl, (b) -ORb, (c) oxo, 3 -CN, (e) phenyl or (f) -NRaRg. 5
2. A conpound of clain11 wherein Wis 0 R is hydrogen; Rl is |ocated at
the b5-position and R2 is located at the 3-position; and Rl and R2 are each
i ndependent |y bgygsr gg@Hd( ;_(‘é(é;@e?é,@(& f’@d;@gﬁh (@rF gN(e)B_C(@Ewrrpound of
claim2 wherein IS rogen 5 hal (a

- (C1- C10) al kyI 9nBs@nd Bt a¢ taquﬁog@thér Ql@ﬂqWﬁ@@e%mﬂ@%ﬁfoswmﬂuﬂfﬁéﬁfﬁentIy 10
selected f 4, or

bRse t@wﬁq%wete@zsw.c ARy ge|ea@a %Hﬁﬁabhoup(c{;ﬁs.gjﬁfgoal Eﬁ;fldsﬁ

het er ocycl oal Kk & cyc oa ky , eroc (d)
"YORe, &@R Y, -Chizar WNikeRd <SRCAR™-ORFaK O) 2Rd:
or R3 agld R4 ar gqga(lé 9 &E(B) z@;oegam@,th the carbon atons to which they

are attached to ocyclic Ing of formula -(CH2); or a

het erocyclic ri |ﬁ~’gaf)‘!1 H*’@remﬂca in GOMI)/K&\)Q)YGGQEM(M witar@akyl (Psarylor, - S or
-NRe-'lm 50r6 kisO 1, 2, 3, 4or 5, and | is O, 1, 2, 3, 4
or 5; and ereln

the carbocyclic ring and the heteroc?cllc ring are each

substituted witR'%Zefa —t(Go-GdakylsQ(@DHs (B r{Go-Cralsy <HOR W)s@e@{)@&'lf rom (a)

- (Cl-A)a p: (d) -CN, (e) phenyl or (f) -NRaRg;
provi ded tWNV@lSE: Otrfg(gqg ent R4 is -(Cl-Cl0)al kyl substituted with

zero t® 20 thr 8&fargach pccwénense istihdeperdendly ¢ayhydeogenlos (h)t(€eqs)alkyla car bon

t th t JkI 4. A conpound of

2I glmmOB %gé%ﬁlﬁjt lt@er@%ﬁ’%{(%(%’é&bl@aﬂ(@%}ﬁs ’(Cl C10) al kylnpsubstl tuted

with zero to thP@@rwbbpmun@ncslamt@ed@rélm(a)wyslmgeot(MI (Cﬁ-@ﬁ)a|@|0up VI R6
hyd nd R8 25

and F9. ar o AR a1 ifes SRl Ehns depkfucli s ARERa FoniE é

corrpound ofaryt; |(d) heteroatyb (@i- (CaF%o)CSsCIOE(lm (O hpteraaycloalkg; @)‘%@NB@R W (h) (Cl- ‘

C10) al C'_g(ro)(Co C2)al kyl -aryl; and R10 is -C(O OH, -C(O OCH3 or

-C(O 2 . A conpound of cIa|m4 wherein R4 is -CH(OH)-aryl,

- CH( OH) - het er oaRjland REkir@eh pwm¢QGMmbWe®0MY G lhiygiogen, (b) ~(Cq-

00 - (P SN ) G5O bopsy ot Badrby s G OL9) 00K or

- C( O OCH2 eel'e Pom Y group consi sting
of a corrpoﬁinmn/\)ﬁle@i-(lﬁlzﬂz)alkemd) 2--Ce)aByByl, (&3 aigd, (f)mtemw (QR4(¢3S - CH( OH) -

Cio)cycloalkyl or (h) heterocycloalkyl;

20 or R®and R® are taken together along with the atom(s) to which they are
attached to form a 3-10 membered heterocyclic ring which may optionally contain a
second heterogroup selected from -O-, -NR°- or —-S-; and wherein the heterocyclic
ring is substituted with zero to four substituents independently selected from (a) —(C;-
Cu)alkyl, (b) —OR®, (c) oxo, (d) -CN, (e) phenyl or (f) -NR?R%; ‘

25 R°®for each occurrence is (a) hydrogen, (b) —CN, (c¢) -(C1-C1o)alkyl substituted
with zero to three substitutents independently selected from Group V, (d) -(C,-
Cio)alkenyl, (e) -(C,-Cyg)alkoxy, (f) -(Cs-Cig)cycloalkyl, (g) aryl, (h) heteroaryl, (i) -
C(O)R,, (j) -C(O)OR, (k) -C(OINR*R or (1) -S(O),R’;

R for each occurrence is independently (a) -(C4-Cyp)alkyl substituted with zero

30 to three substituents independently selected from the Group VI, (b) -(C>-Cyg)alkenyl,
(c) <(C-Cyo)alkynyl, (d) -(Cs-Cyo)cycloalkyl, (e) aryl, (f) heteroaryl or (g)
heterocycloalkyl;



phenyl -4-F, R5 is -OH, R6, R7, R8 and RO are each hydrogen; and R10 is
-C(OOH WO 01/72692 PCT/ 1B01/00317 -158 a conpound wherein RL is CH3;, R2
is CH3; R30obw7dydrogen; R4 is -CH(OH)- phenyl-4-F, R5 is PCHIBROGO3IR , R8
and RO are each hydrogen; and R10 is -C OCH3; a conpound wherein Rl is
CH3; R2 is CH3; R3 is hydrogen; R4 is -CH(OH) CH2-cyclopentyl; R5 is -OH
R6, R7, R8 and RO are each hydrogen; and R10 is - 5 C(O OH, a conpound
wherein RL is CH3; R2is CH3; R3 is hydrogen; R4 is -CH(CH)-

O ot a Lomborish e RinaeodfvT idodf® Sicpaty, @ne, B0 1S
- CH(OH) - 1(1345‘56)&'%”% () arff5 () SCLQR’, (REC(TIDR'RB) 4HO)NRRir(b) é‘d@h%@dﬂogen and
R10 is -C( T)C C%aﬁ(&,mound wherein RLis d; R2 is CH3; R3 is hydrogen; R4

is CH(O—I) R5is -OH R6, R R8 and R9 are each hydr ogen; and
R10 is - C(O) OH; R"am@) d%@a}aﬂw@bﬂﬁate@vmth%rm er @ie suﬁgtltu&'lt@el@pteRSrom

chc by odererouR ESthg of Ol uesbalin T herebbody il R, el T

-C(O) - aryl subsiifuid With eeroar phe sulﬁ(um)ent $aleai) frbiaythe grﬁep 68|)$1§tmt;@ﬁ(|)<yc1 or

- g(( 3 O(CIC—:|2 %II@W ‘R@Sﬁﬁ@fﬁgl @ﬁéw)magngJ(@Cd[h%aylfs %%&%{%Wgﬁ%%ﬁm sting

of : 20 a ceuxiitusthtsiheéspeinderfilly seiec@d&rorﬂﬂ\el gro@-ﬁ)nsl?.ﬁng of Yy dCo@rlalkyR®)i s

O he h hyd d R10
55 0 ot ogEn et aan i O e e RS B R Sgen: Ra s
C(O) phenyl - 4- BrofbViis(a) &alpg&ﬁ (bRCF:RE) a0CFRYd piCGH, da)ctoxby y-gGen; and R O

S TG0 oty ST SVE B Bhniyty S c bybalkil ) RlePuREbR ™
hydrogen; #nesk, () &(osmrm#sm)zab@m(m)zwﬂémfe{ph—mﬂaﬂgsr @B;CEINRRCH3; R3

i s hyd R4 but nd R9
each” hydrogen:  SHRURIHS @ Teeel) Pk m Rinu e erRven. @ 4. 0o 1 G
R3 is hydr egenarR4(g) S(Czs,-@gﬂ/cloa{kquh)lh@tbrocﬁﬂoallwl (@H:NREr (J)R'DCFRB and RO are

each hydr ogen; and IS C:. R is
RE(‘}gI s hydr Q&ﬁgﬁaﬁ%hec&%ﬁw% 'ﬁt g‘? &Rg’"%,vg e]%” 2013 and RO
ar e each hyttfee gastituants lﬁﬁébehdentﬁj(s@ead.d from Group V wherein the Group \Y
substituent is oxo, the oxo group is substituted on a carbon atom other than the C;

carbon atom in —(C+-Cjz)alkyi;
aryl for each occurrence is independently phenyl or naphthyl substituted with
20 zero to four substituents independently selected from (a) halogen, (b) —(C,-Ce)alkyl,
(c) -CN, (d) SR, (e) -S(O)R’, (f) -S(0):R’, (g) —(Cs-Cs)cycloalkyl, (h) -S(O).NR°R’, (i) -
NRRY, (j) -C(O)NR®R, (k) -OR®, (1) -perfluoro-(C-Cy)alkyl, or (m) —COOR,
provided that when the substituent(s) on aryl are —SR', -S(O)R’, -S(O).R|,
-S(0).NR°R', -NR°R?, -C(OINRPR', -OR®, or -COOR', the substituents R®, R* and R®
25  are other than aryl or heteroaryl;
heteroaryl for each occurrence is independently a 5-, 6-, 7-, 8-, 9- or 10-
membered monocyclic or bicyclic ring having from 1 to 3 heteroatoms selected from
O, N or S; wherein in the bicyclic ring, a monocyclic heteroaryl ring is fused to a
benzene ring or to another heteroaryl ring; and having zero to three substituents
30 independently selected from (a) halogen, (b) —(C+-Cy)alkyl, (c) -CF3, (d) -OR", (e) -
NR°R, or (f) -CO.R;
provided that when the substituent(s) on heteroaryl are -OR®, -NR°R? or
-CO;R’, the substituents R®, R and R® are other than aryl or heteroaryl;



and a conpound wherein RL is C; R2is CH3; R3 is hydrogen; R4 is
-C(O-phenyl- 4-F, RBis -OH R6, R7, R8 and RO are each hydrogen; and RO
is -C(O ®&D0D6sA/ 72692 PCT/ 1BO1/ 00317 -159- 10. A conporaUIBfi/0d:I7nmul a A
RIRB HO/ \ ONHC(OCRLO 19 R4 R2 (4. an isoner thereof, a prodrug of
sai d conpound or isoner, or a 5 pharnmaceutically acceptable salt of~said
conpound, isoner or prodrug; wherein RL and R2 are each independently -CH3

or -C ; R4 is -S02-NH cyclopropyl, -S02-NH cyclobutyl,
- S02- NH- cycl 0pe RbigfocyS5RyIMF &L bEARAE %ewa@r(t Lia- @J 8l *?y 8-9-
- S02- NH- phenyl pt|0§r¥g nyUbStItut ed W?ISI l"uor o; G ar’e eo:!tch

i ndependent! QW&W@@@W“@@YC@@WWC“%MIWW ”QQ het\:(n@)ftgm 11@@ O?@GHQOFB? 10
C( 0 oa2 CH§e|e&téd m%mC@ ”fﬁﬂ“&ds %dﬂa@.halzé% té%&%hs&.tdén@gm&mnaém consi st ng

a conpound wherein IS H cycl Igr opyl ;

and RO ar éelégt@ﬁfrhvdﬁbg@ C4?sﬁﬂtyl F(@O—CPB (@(08}’@9 Qi\ld@)rﬁi@nwwf\(\ﬁ%éﬂ - RL is CI
R2 is G R4 ISy 304 “ﬂﬁ%\,\ﬂgm Ylnrh&%;nl %&I@d%(%geﬂ %IM@&Q% and

R10 is -C(O COH, a conpoun erein
- S02- NH- cy &tpositioy end R isdaehigbat the 8-poaidinn; h%ﬂdrﬂ)@éﬁR arﬁjeazbonq!@en@rmym a

conpound V\/ﬂgg geh%"gﬁ)% héﬁ?g 6@&2 R4 is -S02-NH-cycl obutyl; R8 and RO

are each hydr 20 a conpound wherein RL is CH3, R2
is CH3, R4 is -S%Nmmmﬂ@ﬁclapwwha@lraﬁdls hRQroaere -€achu)afipd oo@legerand R10 i s

O SRS ey B lsmsRig bl op oo
d; R21@s SP'?C@ fiog F, 302X a3 @3 paterdryl aic-Rcycltslikyh er katetocysjenlioten; and
R10 i's - ClQhAE,-cy)cycloalkyl, (c) heterocycloalkyl, (d) ~C(O)R’, (e) ~OR®, (f) ~NR*C(O)R’,
~ () -NREC(O)NR°R® or (h) -NR*S(O),R%
or R® and R? are taken together along with the carbon atoms to which they are
attached to form a carbocyclic ring of formula -(CH,)- or a heterocyclic ring of formula
15 —(CH2)-Q-(CHy)- wherein Q is -O-, -S- or —-NR°%-; iis 3,4, 50r6; kis 0, 1, 2, 3, 4 or 5;
and lis 0, 1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring
are each substituted with zero to four substituents independently selected from (a) —
(C4-Cyalkyl, (b) ~OR", (c) oxo, (d) -CN, (e) phenyl or (f) -NR°R?,
provided that when the substituent R* is —(C4-Cyo)alkyl substituted with zero to
20 three substituents, the oxo group is substituted on a carbon atom other than the C,
carbon atom in —(C,-Cyg)alkyl.
4. A compound of claim 3 wherein R® is —OH, -OC(O)R' or —F; R'is-(C;-
Cio)alkyl substituted with zero to three substituents independently selected from -
Group VI; R%is hydrogen, halogen or —(C,-Cy)alkyl; R’ is hydrogen or methyl; and R®
25 and R® are each independently hydrogen, -(C1-Cs)alkyl or halogen.
5. A compound of claim 4 wherein R* is -(C-Cy)alkyl-(Cs-Cs)cycloalkyl, —(C-
Cio)alkyl, or -(Co-Co)alkyl-aryl; and R* is -C(O)OH, -C(O)OCH; or —C(O)OCH,CHs.
6. A compound of claim 4 wherein R* is —CH(OH)-aryl, ~CH(OH)-heteroaryl,
~CH(OH)~(Co-Cy)alkyl-(Cs-Cg)cycloalkyl or —-CH(OH)-(Cy-C,)alkyl-heterocycloalkyl;
30 and R"¥is -C(O)OH, -C(O)OCH; or —C(O)OCH,CHs.
7. A compound of claim 6 selected from the group consisting of:
a compound wherein R' is CHs; R is CHg; R® is hydrogen; R* is ~CH(OH)-
phenyl-4-F; R® is —OH; R®, R’, R® and R® are each hydrogen; and R" is ~C(O)OH,;



a conmpound wherein RLis d; Ris d; R4 is -S2-NH (CH2)3-CH3; R38 and R9
are each hydrogen; and R10 is -C(O OH, a conpound wherein RLis d; R2is
C; R4 i wWOB0O26DH (CH2) 6-CH3; R8 and RO are each hydrogerCT/aBud/oR&0 i s
-C(O O+, WO 01/72692 PCT/ 1B01/00317 -14&Q a conpound wherein Rl is O; R2
Is O; R4 is -SO2-NH (4-fluoro-phenyl); and RO are each hydrogen; and
R10 is -C(O OH, a conpound wherein RL is CH3, R2 is CH3, R4 is

- S02- NH cycl ohexyl; R8 and R9 are each hydrogen; and R10 is -C(OCOH, and 5

a conpound mer%‘c@n@%ahéw%nemﬂ% %I-p R? IB@Hs:SRglg‘&g E%@Ff %’hél"l}q )-R8 and R9
are each hydro dS_- ) ormula A R 1 10
HO O NHC( opmerry ~A1R9 R lt-@ld; RAR', R'(anehR’| ae gaeh hM@m an&Rpriede(@)O8iHss ai d

conpound or i SORRLMABIN@whEAH BBE @Y, ;Q%\,UQH aﬁtgﬁ&ém BnSRt 'E @hééaent ly -CH3

conpound, isoner or pro ru e ach in
or -Cl ; REHeyclogenpy %(H:Q é)&mﬂd%la@each ydopoen; erd BH(iEH3) 2) 2,

- (O N(£H3 %ﬁ;&% H(CH3) 2) 2, - C(O) N(CH3) - CH(CHB) 2
- C( O NH CH ‘cycl ohexyl , C(O ) NH- CH- cycl ohexyl -C(ON(CH3) 15

CH2- cycl ohexyl , a-comppNIEBEreDHR GROHsoRpcis Gk is hydrogeny H—ﬁh&é@w-
ob onal Y il Qa4 01 P BB SaoRendnt v
conmpound oQ(@)@ﬂ,m 12 sel ected f r om t he group consisting of: a corrpound
\Qfgr ggghRﬁyhfogen "E%Hhﬁgg%'“ R 8?5-!%94 (@‘@LK%}S%@?%“@/L éqBangZngs
CH3: RA0i s phanypi: BBy ~Okc RARTL RF andB’ aeermadhg"lyarcmeeaarlrd R s d@(@‘)Othd R10 is
S92 compul Mo Pl £ o 4% Bl S cpt 0
cyclopentyl; R is —~OH; R®, R, R® and R® are each hydrogen; and R is -C(O)OH; -
and
a compound wherein R’ is CI; R? is CHg; R® is-hydrogen; R* is ~CH(OH)-
15 cyclobutyl; R® is —OH; R®, R’, R® and R® are each hydrogen; and R* is ~C(O)OH.
8. A compound of claim 4 wherein R* is —C(O)-aryl, —C(O)-heteroaryl, ~C(O)-
(Co-Cn)alkyl-(C3-Cs)cycloalkyl or ~C(O)-(Co-Cs)alkyl-heterocycloalkyl; and R is -
C(O)OH, -C(O)OCH; or ~C(0)OCH,CHs.
9. A compound of claim 8 selected from the group consisting of:
20 a compound wherein R' is CHz; R? is CHs; R% is hydrogen; R* is ~C(O)-
phenyl-4-F; R® is —OH; R®, R’, R® and R? are each hydrogen; and R is —-C(O)OH;
a compound wherein R' is CHz; R is CHg; R® is hydrogen; R* is ~C(O)-
phenyl-4-F; R’ is —OH; R®, R’, R® and R® are each hydrogen; and R" is -C(O)OCHs3;
a compound wherein R’ is CHz; R?is CHg; R® is hydrogen; R* is ~C(O)-CH,-
25  cyclopentyl; R®is —OH; R®, R”, R® and R® are each hydrogen; and R" is ~C(O)OH;
a compound wherein R' is CHz; R?is CH3; R® is hydrogen; R* is ~C(O)~CH,-
cyclobutyl; R® is —OH; R®, R”, R® and R® are each hydrogen; and R" is ~C(O)OH;
a compound wherein R' is Cl; R? is CHs; R® is hydrogen; R* is —C(O)-
cyclobutyl; R® is —OH; R®, R”, R® and R® are each hydrogen; and R" is ~C(O)OH;
30 a compound wherein R is Cl; R? is CHg; R® is hydrogen; R* is —-C(O)-
cyclopentyl; R® is —OH; R®, R, R® and R are each hydrogen; and R" is ~C(O)OH;
and
a compound wherein R is Cl; R?is CHs; R® is hydrogen; R* is —~C(O)-phenyl-
4-F; R%is -OH; R% R, R® and R® are each hydrogen; and R' is -C(O)OH.



25 a conmpound wherein RLis C; R2is CH3; R4 is -C(ONHCH(CH CH3)2)2; R8
and RO are each hydrogen; and R10 is -C(OOH a conpound wherein RL is O ;
R2 is C wWRa/ix92 C(O NH CH(CH(CH3) 2)2; R8 and R9 are eachChyginogan; and
R10 is -C(O O+ WO 01/72692 PCT/ 1B01/ 00347 -161 a conpound wherein R is
C; Risd; RAis -C(ONHCH(CH3)-cyclohexyl; R} and RO are each
hydrogen; and R10 is -C(O OH, a conpound V\/nereln RlLis CH3; RRis CH3; R4
is -C(ON(CH3)-cyclopentyl; R8 and RO are each hydrogen; and R10 is
-C(OOH, 5 a conpo i CH3; R2is CH3; R4 is

-C(O) N(CH3) - CH( %%&l@n}%ﬁﬁihﬁfo&éulg?\e each hydrogen; and R10 is -C(OOH, a
conpound wherein RLis O; R2is d; RAis -C(ONH (4-fluoro-phenyl); R8
and R9 are each hydrogen; angd R10 is -C(O OH, a compound wherein RL is O;
R2is O; R4 is -C(ONH CH2- ; R8Rand 10 RO are each hydrogen;
and R10 is -C(Oy0 A, conmpouno erein RLiys d; R is d; R4 is

- C( O N( CH3)y-H2 ) : 3 ®h hydrogen; and R10 is

-C(O OH, ah-gzonp ereln ; H@'{G)éﬁ‘; R4 is

-C(O N(CH3) - cycl prexyl ; »—R9 are eack?hydrogen; and R10 is -C(O OH,
15 a conpound ydlerein RLis @l; RRis d; RAis -C(ONCH3)-cycl opentyl; RS
and R9 are each hydr @%—B §1d R10 is -C(O)O—| a corrpound wherein RL is d;

R isd; R4is -C(O cl ohe R$ and- are each hydrogen and
RL0 is - C(O) OH aa' F%’FW fald'é:oﬁpouli‘éor §°'@F" R% is
- C( O) N(£H3 bhérifeblitidaiy daceptdbie sa&(bfaérd ca%paum %%rbvgf@w and R10 is

-C(O OH and a. coppoun erein
- C( O) N( CH3Y eﬁcftﬁe.?“d By%ﬂecﬁ?é‘vkmdep%’e&% ﬁUs i eCle e fis yarYeycloairyirio i s
-C(O OH.  1450ANHRERMBUE), QST N dlopntst, —SAXNP-Cydibifelk@) LsB,-NRYCc, R4 R2 25 (A

Cs)alkyl or —SO.-NH-phenyl optionally substituted with fluoro; R® and R® are each
independently hydrogen or methyl; and R is -C(O)OH, -C(O)OCH; or —
10 C(O)OCH,CHs.
11. A compound of claim 10 selected from the group consisting of:
a compound wherein R is Cl; R%is CI; R*is ~S0,-NH-cyclopropyl; R® and R®
are each hydrogen; and R is —-C(O)OH,;
a compound wherein R’ is CI; R?is Cl; R* is ~S0,-NH-cyclobutyl; R® and R®
15  are each hydrogen; and R' is ~C(O)OH,;
a compound wherein R' is CI; R?is CH3; R* is ~SO,-NH-cyclobutyl; R? and R®
are each hydrogen; and R is -C(O)OH;
a compound wherein R' is CHs, R?is CHs, R* is ~S0,-NH-cyclobutyl; R® and
R® are each hydrogen; and R" is ~C(O)OH;
20 a compound wherein R' is CHs, R? is CHs, R* is —SO,-NH-cyclopropyt; R® and
R® are each hydrogen; and R is —-C(O)OH;
a compound wherein R' is Cl; R?is CHg; R* is —~SO,-NH-cyclopropyl; R® and
R® are each hydrogen; and R" is <C(O)OH;
a compound wherein R’ is Cl; R? is Cl; R* is —=SO,-NH-CH(CH;), ; R® and R®
25  are each hydrogen; and R™ is —-C(O)OH;
a compound wherein R' is CI; R?is CI; R* is ~SO,-NH-(CH,)s-CH5; R® and R®
are each hydrogen; and R'’ is —C(O)OH;
a compound wherein R' is Cl; R?is Cl; R* is ~SO2-NH-(CH,)s-CH3; R® and R®
are each hydrogen; and R is —.C(O)OH;



an isonmer thereof, a prodrug of said conpound or isoner, or a
phar maceutically acceptable salt of said conpound, isonmer or prodrug;
wherei n MOanteR2 are each independently -CH3 or -C ; RAPCHIB01/00317

- S02- CH2- cycl opropyl, -SQO2-CH2-cycl ObV\%b - S02- CH2- cycl opent yl ,
- S2- CH2- cycl ohexyl, -S02-cycl opentyl 01/ 72692 PCT/1B01/00317 -162 or
-S02-cycl ohexyl; ; R8 and R9 are each independently hydrogen or nethyl; and

RTO is -C(OQOH -C(OO0CH or -C(O OCH2CH3. 15. A conpound of claim 14
sel ected fromt B%oEH au'ﬁu ﬁ/ﬁé\%lnﬁﬂ i8el; Cﬁz |§CFW$§@2-NH§9%Bro%heh§I) @, R2is

CH3, R4 is -SC2-CH tyl dr ogen, IS hydrogen and R10
is -C(O)OCPBdRaa@ﬁ?&bliwdm@ﬁ@r@drR TC;E(O(EPH R2is CH3, R4 is

- S02- CH2- cycl obyt r ydr egs O, a
conpound wher ei Ir%dlg}fploggdw,ﬁerew .Q%ﬁ_‘—g Rﬂg CH;S’ llQS‘%Z ;NF&F} Io u y a% is

hydr ogen, ar%eaﬁéthysﬂogan@rﬂ@”iSs—C(@()@)imnd 10 a compound wher ei nRLis OB,

s B e stk vﬁ@q&@ﬁ.&l' sf%gzﬂﬂe‘ﬁcloﬁ%a Rrepgdiregen and

R10 is -C(O OH; rrpoun ereln
- SO2- CH2- c?tﬂ@ﬂhtfydmg%, ansl RAisch@@IAH. RO i s hydrogen and RI10 is -Q(OH; a

conpound wher ein R4 is -S02-CH2-cyclobutyl, R8 is 15
hydrogen, R9 is %rdggn %%?Bl@"??-C(O)OCHZCI—B a conpound V\/nerel n RLis

C, Ris CH3, R4 is -S02-CH2-cyclopropyl, R8 is hydrogen, R9 is hydrogen
and R10 is -C(O OH, a conpound whegrein RlISCI RRisC , R4is

- S02- CH2- cycl opropyl, R8 is RO is hy gogen and R10 is -C(O OH,
20 a conpound wher ei - CH3, R4 - S2- CH2- cycl obutyl, R8

i's hydrogen, ; a conpound wherein RL
is CH3, R2is E%&é

{ put yl , i's hydrogen, R9 is
hydrogen and R10 is - nd whereii Rl is CH3, R2 is CH3, R4
is -S02-CH2-cycl ob

T4 R8 |s 2 ydrogen RO is hydrogen and R10 is
-C(O OH, a conpoun vvherel nA CH3, R2 is CH3, R4 is
- S02- CH2- cycl obutyl, R8 |s( ydrogen, RO is methyl and R10 is -C(OOH, a

conmpoungl wher ei Bnbnet tifdreofRe piadirdg of saldcdnshourd 8r fsbiek e bobut yl, R8 i's
t pharmaceutically acceptable salt of said compound, isomer or prodrug;
wherein R' and R? are each independently —CH; or —CI ; R* is —=C(O)N(CHz)~(Cs-
Cs)cycloalkyl, —C(O)NH-CH(CH(CHa)s)s, ~C(O)N(CHs)-CH(CH(CHs)s)2, ~C(O)N(CH)-
CH(CHz),, —C(O)NH-CH(CHp3)-cyclohexyl, —C(O)NH-CH,-cyclohexyl, —C(O)N(CHs)-
15  CH,-cyclohexyl, ~C(O)N(CHa;)-CH(CHs)-cyclohexyl, or —C(O)NH-phenyl optionally
| substituted with fluoro; R® and R® are each independently hydrogen or methyl; and R"
is -C(O)OH, -C(O)OCH; or —C(O)OCH,CHa.
13, A compound of claim 12 selected from the group consisting of:
a compound wherein R' is CHz; R? is CHs; R* is —C(O)N(CHs)-cyclobutyl; R®
20  and R® are each hydrogen; and R" is ~C(O)OH;
a compound wherein R' is CHg; R? is CHj; R* is —C(O)N(CHs)-cyclobutyl; R®
and R’ are each hydrogen; and R is ~C(O)OCHs;
a compound wherein R is Cl; R? is CHs; R* is ~C(O)N(CHz)-cyclobutyl; R® and
R® are each hydrogen; and R" is —-C(O)OH;
25 a compound wherein R' is CI; R? is CHg; R* is ~C(O)NH-CH(CH(CHz)2)2; R®
and R’ are each hydrogen; and R" is -C(O)OH;
a compound wherein R’ is Cl; R?is CI; R* is ~C(O)NH-CH(CH(CHs),).; R® and
R® are each hydrogen; and R is —C(O)OH;




hydrogen, RO is hydrogen and R10 is -C(O OH;, 30 a compound wherein Rl is
CH3, R2 is CH3, R4 is -S02-CH2-cyclopentyl, R8 is hydrogen, R9 is hydrogen
and R10 iwOoC{@»DH, a conpound vvherei n RLis CH3, R2 is CrBT/IH4/0b¥7

- S2- CH2- cycl obutyl, R8 is nethyl, 11?91 hydrogen and R10 is -C(QOH, WO
01/ 72692 PCT/1B01/00317 -163 a conpound wherein RLis O, R2is CH3, R4 is
-S02- CH2- cycl ohexyl, R8 is hydrogen, R9 is hydrogen and RlO is -CCOOH a
conmpound wherein RL is d, R2is CH3, R4 is -S02-CH2-cyclobutyl, R8 is

nmethyl, RO is h i 2 4 ng@; is d,
R2 is CHB R4 gé%%nn@%gg@q%p;g??@@ﬁ%%y rogen, I—E"géic‘}s“dh%y rl%gen and

RO i s - C{ @R aee%amﬂwdmem\dé%n%(péome Ris CH3, R4 is

- S02- CH2- cycl oh r Y O)C]—I a
conpound wher ej, %)&éhqqogﬁd Wﬁ?rem’@ '%?;%IP—BRRQ dH;s’ ﬁ%o%ymé?g@ %Bpé%ﬁé

hydr ogen RBdRsafWQﬁfbd‘yﬁfoﬂﬁﬂ; RIR | & Qﬁ@@th—l and a conpound wherein Rl |s
a, R g B‘Eghﬁaxur%@%h&%ﬂ J@‘QQ@%J R® BEH,SR* i EX@S gﬁ&Hgf@H F‘ lyRPOgen and

R10 is -C(O)C]—I conmpound sel ecte fromt p cons ng of:
N-{4-[ 3- (c?ﬁqiBgat%ﬁad?é’wﬁwe@,eﬁndﬂ%rrWQ(OAOHyd r oxy- phenoxy] - 3, 5 d i nmet hyl -
15 phenyl }-nmal o 13 4ig -

N {3 ol of o- 4- [ Ryl Hierein R s G 05 G Ry s (O (4 uore-pheny &°
phenoxy] - 5ane yremrtwf}ogmlama?n tS-éZXDdIOHN-{S 5- d| chI or o- 4- [3 ((1

S) - cycl ohexyl - eta%hﬁ)?,?@@wnae?nﬁhérﬁsul cpfﬂ@@w%rox yy%}c (e aci d;

20 N-[3, 5-di chl oro- I"opr op arroyl - OXY) - penyl}
mal onahd c Rk eachiydragen; artdI‘FRolSo—Q(O()QHCycI obutyl s ul fanmoyl - 4- hyd

N5 Enoror 4. 3pykeandPhARAR G 85 e £ & NS raan Roheny! ]-
25 mal onanmaod & arg emh[wd(ogenyaﬂddjbutw-}@@l)@bi rmyl 4- hyd roxy-phenoxy)-3, 5-d
I et hyl - phenyl L~ qRl.8R#h&e%Y9s Ci; R? is CI; R* is ~C(O)N(CHa)-cyclohexyl; R® and
R® are each hydrogen; and R" is —C(O)OH;
15 a compound wherein R' is ClI; R? is Cl; R* is ~C(O)N(CHs)-cyclopentyl; R® and
R® are each hydrogen; and R'® is —C(O)OH;
a compound wherein R' is Cl; R? is Cl; R* is ~C(O)N(CHs)-cycloheptyl; R® and.
R® are each hydrogen; and R is —~C(O)OH;
a compound wherein R is Cl; R? is Cl; R* is ~C(O)N(CH3)-CH(CH(CH3),)»; R® -
20 and R® are each hydrogen; and R is —-C(O)OH; and
a compound wherein R' is CI; R? is Cl; R* is —C(O)N(CHs)-CH(CH)-
cyclohexyl; R® and R® are each hydrogen; and R'® is —C(O)OH.
14. A compound of formula A

R1
RB
|
HO o) NHC(O)CR'0
RQ
R* R2

25 (A)
an isomer thereof, a prodrug of said compound or isomer, or a

pharmaceutically acceptable salt of said compound, isomer or prodrug;
wherein R' and R? are each independently —CH; or —Cl ; R* is ~SO,-CH.-cyclopropyl,
—S0,-CH,-cyclobutyl, -SO,-CH,-cyclopentyl, —SO,-CH,-cyclohexyl, —SO,-cyclopentyl



N-[4-(3-cycl opropyl su | fanmoyl - 4- hydr oxy-p henoxy)-3, 5-d i nethyl-phenyl]-
mal onam ¢ acid; 30

N-[ 3- chl ove 1172632 cycl obut yl met hanesul f onyl - 4- hydr oxy- phenpep)BGANEThY| -
phenyl ] - mal onanmi ¢ acid; N-[3-chloro-4-(@»cycl opropyl nethanesul fonyl -4-hyd
roxy- phenoxy) - 5- net hyl - phenyl ] -mal onam c acid; WO 01/ 72692 PCT/1B01/ 00317
-164 N-[3, 5-d ichloro-4-(3-cycl opropyl net hanesu | f onyl - 4- hyd

roxy- phenoxy) - phenyl]-mal onam ¢ aci d;

N-[4-(3-cyglobgl Wcra%gﬂ QP Fedre éaa}’ HESPRIBRE YR ¥Ydged or SR LY IR

phenyl ] - mal onani ¢ aci

N-[ 3, 5-di cﬁ&(@)@(@(@}%'ﬂdﬂftﬂ(@é@ﬁdz@'@l f onyl - 4- hydr oxy- phenoxy) - phenyl]
mel onami ¢ aci d; (bt h%o%oﬁﬁ&bpaﬁmﬁ sAIEHEPNGR Yhd GBYp chnditiflg XY - Phenoxy) -

5-d i nethyl - pheny | onam ¢ aci

N-[ 4- (3-cycl obuﬁﬁom@h%wbanerrbwﬁﬂt Fﬁy@lCH@ R’ ish&ReGH=-@clbytyl, Riist hyl - 10

h ]z 2- 10
I%—Fg}/c]h?orwarg%% cycﬁ)o e nanﬁqﬂgnlessﬁpz) ‘_I4 hyd roxy- phenoxy) - 5- met hyl -

phenyl ] - mal onarrﬁGJOHtdeﬂd @Wt:lﬂ ls@ldwscels cREIsoifQyChieeysiobutyl, R is _
nesul f onyl 4 %{B%%{ cyc @pﬁ AR PR Igfpponhenyl] 2-met hyl - mal onam ¢ acid; 15

N-[ 3- chl or o- rret hane | - 4- hydr oxy- phenoxy) - 5- net hyl -
phenyl | - mal onamacfsoa‘(wdﬂd Nh{BEﬂr(B Ie%l%h&@ﬁb B IsarfskCH.oeyglobutyh R is

r oxy- pheno ery| onam ¢ acid; N-{4-[3-(4-fluoro-be
nze nes u I¥1 é?rfﬂ'%%w&@/&%herynoéwab 5-di net hyI phenyl } - 20 mal onam ¢
aci d; WNo{3- ch Iercunmoped wherein Rois €HaeR lelﬁésafhoﬁ@)cuzrm@butyl R®is

r oxy- pheno = I aci d;
N-{4-[ 3- (4>ﬁ¥%m 'i iﬁ E{gﬁztl‘y“Lyolﬁqrasox @?S%ghoxy] 3, 5-dinethyl - phenyl }-
mal onam ¢ aci d; az*@mpound wherein R' is CHs, R®is H, R*is —SOZ-CHg-cyclobutyI R%is

rrNaI[ gng?n gyg‘k&ﬁsgﬁ ﬁg?scﬂd%ge‘h g'%q{{@éy (ﬂB%ny) 3, 5-di net hyl - phenyl ] -
a compound wherein R' is Cl, R?is CHs , R* is =SO,-CH,-cyclobutyl, R® is
15 hydrogen, R® is hydrogen and R" is -C(O)OCH,CHj;
a compound wherein R' is Cl, R?is CH; , R* is =S0O,-CH,-cyclopropyl, R® is
hydrogen, R® is hydrogen and R is —-C(O)OH;
a compound wherein R' is CI, R?is Cl , R* is ~SO,-CH,-cyclopropyl, R® is
hydrogen, R® is hydrogen and R" is —C(O)OH;
20 a compound wherein R is CHs, R?is CHs, R* is ~SO,-CH.-cyclobutyl, R? is
hydrogen, R? is hydrogen and R" is ~C(O)OCH,CHj;
a compound wherein R is CHs, R?is CHs, R* is —~SO,-CH,-cyclobutyl, R® is
hydrogen, R® is hydrogen and R'® is ~C(O)OCHj;
a compound wherein R is CHz, R?is CH3, R* is ~SO,-CH,-cyclobutyl, R® is
25  hydrogen, R? is hydrogen and R" is ~C(O)OH;
a compound wherein R' is CHs, R?is CHs, R* is ~SO,-CH,-cyclobutyl, R® is
hydrogen, R® is methyl and R™ is —=C(O)OH;
a compound wherein R' is CI, R?is CI, R* is —=SO,-CH,-cyclobutyl, R® is
hydrogen, R? is hydrogen and R" is ~C(O)OH;
30 a compound wherein R' is CH;, R?is CHs, R* is ~SO,-CH,-cyclopentyl, R® is
hydrogen, R® is hydrogen and R'® is ~C(O)OH;
a compound wherein R’ is CHz, R?is CH;, R* is ~S0O,-CH,-cyclobutyl, R® is
methyl, R® is hydrogen and R is -C(O)OH;



N-(4-{3-[(4-fluoro-phenyl)-hyd roxy-nethyl]-4-hyd roxy-phenoxy}-3, 5-d i

nmet hyl - phenyl ) -mal onam ¢ aci d;

N-{4-[ 3- Wooyedéopent yl - | - hydr oxy- et hyl ) - 4- hydr oxy- phenoxypeBEHapiet hyl - 30
phenyl } - mal onami ¢ acid; N-[3-ch |oro-4-{g3:cycl obutyl nethanesu |fonyl-4-hyd
r oxy- phenoxy) - 5- net hyl - phenyl ]-mal onam ¢ acid nethyl ester;

N-[ 3-chl or 0- 4- (3- cycl obut yl net hanesul f onyl - 4- hyd roxy- phenoxy) - 5- net hyl -
phenyl ] -mal onami ¢ acid ethyl ester; WO 01/72692 PCT/1B01/00317 -165

byt - o boaaeoriERl B IRE L] £ 0B Bk, Ry -BOERH GhoBresd et ! -

N;][ 4-|(]3- cyFV@'@Q?WI% gm@ménaékaWTFi%%gd@UXy- phenoxy)-3, 5-d i nethyl -

phenyl ] - mal onam B ; 4is ~S0.-CH.- 8i
N-[3-chl oro-4-( ?%%%B@%ane”sﬁy'%?ﬁf 'I?%fcﬁﬁcﬁ o'>s<y-88ﬁecr'1_'(§xc3¥f’9%5't ! I?h'ﬁl - phenyl ] -
mal onani ¢ aestiey), RHi$ hyqrageryancdRerit sGEIOH; onyl - 4- hydr oxy- phenoxy) - 3, 5-d

i met hyl phenyl]-% A WS €1 2 4 QMM 8
N-{ 3- ch?or 0-4-[ 5 -p?)Puor o?%g{nge'ﬁecs”uﬁf%r?%’)sf h>%)2 royfy(zyﬁlﬁ%%n&yl]?-'g- met hyl -
10 pheny! } hysrogermi’ds bydragernandR ¢ is ~C(O)OH;

phenyl } - mal onamt e DR AR SoBEHs A R, R RN YEoknER) Rie

N-{ 3, 5- di clhiydnogen,-R°3s b%@gm@%@ﬁ&(@@l—ﬁ onyl) - 4- hydr oxy- phenoxy] -
phenyl }- mal onarg ' €  pd 4 am 8 ;

(35 di onl o o SAoppopfa FRERREE CHe BB Grin s 80 SRg M Sy -

phenyl 10 mildnogen, R as hytiregenandeRY é&r-C(O)OH; and

5- a1 et hy! - phendi P ERCRAPRIEI Ry B A ¥ SR BT RO o, REis

N-{ 4- [ 3- ( 4-hfytirogem RS ésbyhegan drmﬁ1°)3~4;(m)GHoxy- phenoxy] - 3, 5- di et hyl - phenyl } -

20 2- et hyl - mal gparg i.d. - 0-4-[3-(4-. 0l.0- benzenesu

| f onyl) - 4Yhyd rggy%ﬁoeﬁ%u%ﬁsﬁgoﬁ%ﬁﬁ%&he érﬁ[e"ﬁfﬁ?s-'%ﬂn#e fhyI -mal onam ¢ acid
nmet hyl ester; N—{43£3€(hy<cjom}tyﬂ-r[\éth(/|4saru>army¢)—4}hydremppbérfqm}y«$,ﬁ-ddmetylgll-

r oxy- pt?gnowlaﬁ)ﬁ}-_gg}oﬁx;n-ic é)cq&nyl }-2-net hyl - mal onam ¢ aci d;

N-{3-chloro-4-[4-hydroxy-3-(1-isopropyl-2-methyi-propylcarbamoyl)-

phenoxyl-5-methyl-phenyl}-malonamic acid;
N-{3,5-dichloro-4-[3-((1S)-cyclohexyl-ethylcarbamoyl)-4-hydroxy-phenoxy]-
phenyl}-malonamic acid;
20 N-[3,5-dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-phenyl}-
malonamic acid;
N-[3,5-dichloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid;
N-[3-chloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
25  malonamic acid;
N-[4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid;
N-[4-(3-cyclopropylisulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid;
30 N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyi-
phenyl]-malonamic acid;
N-[3~chloro-4-(3-cyclopropylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyi-
phenyll-malonamic acid,; |



25

N- {3, 5-di chl oro-4-[ 3-(4-fl uoro-benzenesul fonyl) - 4- hydr oxy- phenoxy] - phenyl } -
2- met hyl wabomsst c acid nmethyl ester; and N-{3, 5-di chl or opd¥/fBn(0d31f7|

uor o- benzenesul fonyl ) - 4- hyd roxy- phenoxygs- phenyl } - 2- net hyl - mal onam ¢ aci d;
or an isomer thereof, a prodrug of said compound or isomer, or a

phar maceutical ly acceptable salt of said conpound, isonmer or prodrug. 30
17. Use of a conmpound of claim 16, an isomer thereof, a prodrug of said

conpound or i SON3,5-GichidrehqBEpesprob@mktianas@rRpyLhedreR)-bhéoxgri d conmpound,

i somer or Brg@;ug, for th(ﬁ preparation of a nedicanent for treating a
conditi on PBFABEONMIRAGhe group consisting of obesity, overwei ght

condi ti on, hypeN-j4pisdsdodutyBhathamsifofad tHyarox@phiiblysasdintdtyr di sor ders,
thyroid di sgas?, éBOt hyroi dism thyroid cancer, WO 01/72692 PCT/ 1B01/ 00317
-166 di abe®PBENYHNALPERIG G Ysi s, hypertension, coronary heart disease,

congestgve hear 1N-[3f,51ijkHﬂbﬂ)-4Q$—@?él§M¥lﬂﬂk%{h@§ﬂ)Iﬁ)nyﬁ&h?@@ﬁ}- RendR§ - grapnosi s and
hair loss in a mamal. 18. A use of claim 17 wherein the condition is
obesity. 18M3l0aRe 3B c| ai m 18 wherein the nedi cament further conprises an

anorectic 5 agenf4-(328ciopen§RndthartdsaiidRyl 3-nbRxGipRehble)-BMRdifEetHyE agent is
sel ected fromthe group consi sting of phenterm ne, sibutram ne,
f enf | ur ani REEMALRRLOARMIF3Gne and bronocriptine. 21. A pharnaceuti cal

conposi ti on coMpj4Si308cRbGIREHASERfof)I-ALHPdAdy-phBnodA-3l Ssariinyiher eof , a
pr odr ug of said conpound or isoner, or a pharmaceutically acceptable salt
of sai dOcompeidl-medvirBialianye gtilug. 22. Use of a conpound of Formula | R6

Ro R RS W NR7CNJCERIGHo-43B-ERIdRéx ik thbpe HORPLAhdI8kRMenoR) sl eds)-of sai d
conpounds or isoners, or pharmaceutically acceptable salts of said

conpounds, Pheakemalopamisiasitugs; wherein Wis (a) -0-, (b) -S-, (c) -SO,

d) -sS™®2-, (e fA(z _ i - i~ - CH -,
R et syt o 2100,
or one sub®hepikermetpdmalonamieacidi om t he group consisting of (1)

- (C3- Ggycycl oal Kyj3 cHigkb-NE-§fcRipihtyRAdtkNhesdfbhyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid,;
N-[4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
phenyl}-malonamic acid;
N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
20  malonamic acid; : ‘
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl-
phenyl}-malonamic acid; ,
N-{4-[3-(4-fluoro-benzoyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
malonamic acid;
25 N-[4-(3-cyclopentylacetyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid;
N-(4-{3-[(4-fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-3,5-dimethyl-
phenyl)-malonamic acid;
N-{4-[3-(2-cyclopentyl-1-hydroxy-ethyl)-4-hydroxy-phenoxy]-3,5-dimethyl-
30  phenyl}-malonamic acid;
N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid methyl ester;
N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyi-
phenyl]-malonamic acid ethyl ester;



(3) phenyl substituted with zero or one substituent selected fromthe group
consisting of (i) -(C -C4)alkyl, (ii) halogen, (iii) -CF3 and (iv) -COCF3;
(c) -C(OWaprdy2 - S(O 2Rh or (e) halogen; Rl, R2, R3 andP&EIBMMoBAch

i ndependently (a) hydrogen, (b) hal ogengs(c) -(C - 25 C8)al kyl, (d) -CF3,
(e) -OCF3, (f) -AC -C8)al kyl, or (9) g\l WD 01/ 72692 PCT/ 1B01/ 00317 - 167
R4 is (a) hydrogen, (b) -(Cl-Cl2)al kyl substituted with zero to three
substituents independently selected fromGoup V, (c) -(C2-Cl2 )al kenyl,

(d) -(C2-Cl2)al Wé)'zly(@cyél?ﬁutyllﬂ?ét%ulfcgrfy) 411?84' f'-%}len 3 Sc(mnei R (i)
-S(ORc, (] ( ) het er oary - CI0) cycl oal kyl
(n) heter oé%}%ﬂ&ﬂidﬂﬁ‘?ﬂaml@@c'd%b!b)egmc Rd, (p) -C(O NRRd, (q) 5 C(OOR, (r)

-NRaC(Q Rd, (s) - ﬂ(ﬂg?g%@%)gﬁm tlﬁér)esumy?@@@l%gg-pggh%(g%yw&{ (V) - AOR

or R3 and R4 are l ong "W t at ons to whi ch t hey
are attacﬁb%m/d]dmﬁbﬁam@a%#m@wwﬁt%r|ng of formula -(CH2)- or a

het er Ocycl ' C ri ﬂ9[3?hlofr6’-g-rwlc?clop%‘:%h(&o@yﬁ%r&xy-@b%%gy)ns et Pﬁ/l pi%dwl] S-_or

- NRe- ; and 1, 2, 3,
4 or 5 anmam@mw(ﬂ he carbocyclic ring and the heterocyclic ring are

U ST e b P e o
R5 is (a) melgna(rigacid( C1- C6)al kyl, (c¢) -OC(ORf, (d) F, or (e) -C(OOR, or
R ang R e ¢ BRI Al B G SR BB 2 A ey e
of - CRtG:CRahemyi-malonrdRacH, - CRS=CRa- O -CRc=CRa-S-, -CR=N-NH and

S RtV NG5 ) G R A Db o

hal ogen; 2ph@&i}-malofapic-aciGinatiylktey] - C(O) OH, (b) - (Co-Cl) aI kyl - C(O) ORf, ' (¢)

& i ndependent | 368 TRVARSE - g hord At e B BRI A L Cer o

or one - (Caalh mammyl estemret hoxy; Rb for each occurrence is -

naspendontly (Rt o Bl IR BRI MR ACII 1o 10

het er oar yl mdw)anm(md ethghesier] oal kyl, (f) heterocycloal kyl, (g) -C(O) NRRd,

or (h) -AOR; N-{4-[3~(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}- ’
2-methyl-malonamic acid methyl ester;

N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-

20 2-methyl-malonamic acid;

N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl--
phenyl}-2-methyl-malonamic acid methy! ester;

N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl-
phenyl}-2-methyl-malonamic acid; - '

25 N-{3,5-dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-phenyi}-
2-methyl-malonamic acid methyl! ester; and

N-{3,5-dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-phenyl}-2-
methyl-malonamic acid; or an isomer thereof, a prodrug of said compound or isomer,
or a pharmaceutically acceptable salt of said compound, isomer or prodrug.

30 17. Use of a compound of claim 16, an isomer thereof, a prodrug of said
compound or isomer, or a pharmaceutically acceptable salt of said compound, isomer
or prodrug, for the preparation of a medicament for treating a condition selected from
the group consisting of obesity, overweight condition, hyperlipidemia, glaucoma,
cardiac arrhythmias, skin disorders, thyroid disease, hypothyroidism, thyroid cancer,



Rc and Rd for each occurrence are each independently (a) hydrogen, (b)
-(C1- Cl2)al kyl substituted with zero to three substituents independently
sel ectedwooni®® G oup VI, (c) -(C2-Cl12)al kenyl, (d) -(C2rCrB@Elok3yl, (e)
aryl, (f) heteroaryl, (g) -(C3- Cl0)cygkgal kyl or (h) heterocycl oal kyI
provi ded that when R4 is the noi ety -S -S(ORor -S(O2Rc, Rc is other

t han hydrogen; WO 01/ 72692 PCT/ 1B01/ 00317 -168 or Re and Rd are taken
together along with the atom(s) to which they are attached to forma 3-10
menbered h \

het er ogr ouel%séﬁggcﬁﬂéﬁg?é%?n% W’[‘yb&ﬁeﬁégﬁ_h g@{)b%?%w \Aﬁéeé?lg?%é)etsﬁg et erocyclic
ring i s suruie hyrerchalesteremieodensessinn. ostgbrerpsis end bair loge frem @Myl sel ect ed
from(a) -(C, 5 Y (e) phenyl or (f)
-NRaR9; Re for g%hﬂggcdtjrdraerﬁég I'S le%ycﬁ?&ﬂrgg&éjbt(%@ CN, (c) -(C -C 0)alkyl
substituted wifi9 Aeusaotdamﬂ%whgr@bsthemﬁdmmntWdépmm@ﬂseyas@n@r@p@u from
Goup g (¢ % +(C2- C 0)al kenyl, (e) -(C2-C, 0)al koxy, (f)

- (C3- CO)cy?oaI kyl, (g) aryl, (h) heteroaryl, (i) - C(COR, 0) -C(OOR,
(k) -C(O NRW or 20. 1)\ ussEO¥laing 19 pheeirt the aparehlicagant iseselestadsramthegradent |y (a)

el eoted | ot id CERTIOhe sBloa RS, B PSR B oS R Ryl

(d) -(C3- Cb@)mgcdb’rtiml kyl, (e) aryl, (f) heteroaryl or (g) heterocycl oal kyI;

e e oSl i e )

- C( O) NRaRf jsofriey the&(oﬁ))@ﬂbdmg of isqid-conBauEByusaherabky pharRiacestioaly

-(C, -Co)al s r stituent selected from the
group cons?s elp?]aé% d‘tog%gg(c&ﬁ%é&?' n%’{arloﬁef&’fjﬁ't&;) het er ocycl oal kyl and (3)
phenyl substit @2etsanf & carepourdrofdiosnglatbst i t uent sel ected fromthe group
consi sti ng of (i) -(C, 20 C4)alkyl, (ii) halogen, (iii) -CF3 and (ivV)

- (b) phenyl substituted with zero to two, substituents independently
sel ect ed fromthe groupconsisting of (1R'-(C -C4)alkyl, (2) halogen, (3)

-CF3 and (4) -0OCF3; (cR-(C3-®)cycloal kyl or (d) het erocycl oal kyl; G oup V
is (a) hal ogen, (b) -CF3, - OCF3, ( =H, (e) -oxoR (f) -(C, -
C6) al koxy, (g) -CN,_£h) (1), heteroa &I {Cg 1% cycl oal kyl, (k)
het er ocycl oal kyl , R W) - O) RS , (0) -S(0O 2NRaRf
(p) -NRaRlor (q) -C(O NRaRL—/G oup VI haI ogen, &®) hydroxy, (c) oxo,
(d) -(C, -Co6)al koxy, (e)_aryl, Fg)
R 2
R 0
15 isomers thereof, prodrugs of said compounds or isomers, or pharmaceutically

acceptable salts of said compounds, isomers or prodrugs;
wherein W is (a) -O-, (b) -S~, (c) -SO-, (d) -SO,-, (e) -CH_-, (f) -CF»-, (g) -CHF-,
CH,

(h) -C(0)-, (i) -CH(OH)-, (j) -NR® or (k) — o~
R’ is (a) hydrogen, (b) -(C-Cs)alky! substituted with zero or one substituent
20 selected from the group consisting of (1) -(Cs-Cg)cycloalkyl, (2) heterocycloalkyl and
(3) phenyl substituted with zero or one substituent selected from the group consisting
of (i) -(C+-Cy)alkyl, (ii) halogen, (jii) -CF5 and (iv) —OCF3; (c) -C(O)R", (d) ~S(0),R" or
(e) halogen;
R', R? R® and R® are each independently (a) hydrogen, (b) halogen, (c) —(C;-
25  GCg)alkyl, (d) -CF;, (e) -OCF;, (f) —O(Cs-Cs)alkyl, or (g) -CN;



heteroaryl, (g) -(C3-C8)cycloal kyl, (h) heterocycloal kyl, (i) -CN, or 0)
-OCF3; provided that when the substituent R4 is -(C, -Cl2)al kyl substituted
Wi th zeravoo1/726bz ee substituents independently sel ected frPOMEX®OH7V
wherein the Goup V 30 substituent is o9 the oxo group is substituted on
a carbon atomother than the C, carbon atomin -(C, -Cl2)al kyl; aryl for
each occurrence is independently phenyl or naphthyl substituted with zero
to four substituents independently sel ect ed from (a) hal ogen, (b)

-(C -Co)al kyl, ‘?@ so(]a's ﬁ%ﬁ%&er@?)’é@% bstift Ay Wit zerg% th(’é@ substitierts)
-S(OW_(f) -S(O ? cycl 0 kyI (h) éO)Z (1) - NR-R9,
0) - C( O NRHREpen tly @'mcteq rpm%r@pm u&)a(@@m@ib‘%ﬂyw —<6r0q9@lkwmo@;vf

ded t _ _ S S(O 2Rf,
P50 2Rar] oo ERe g“@ﬁb oy SR, SORTM SO 2 B R Bloary =L e
and RO 5 é{ﬂb—&’r%o)ct{ th('y)l hQﬁmﬁ@lO@H@b@I-S@M‘n‘BrPan#CfQ))NF{aBG iﬁQ)occur rence

i's i ndependesidyc &) on R (s) -NRCYo)NKERAQs Nﬁwg NQEERY HECnOr
bicyclic ri a aviﬂ% F ﬁ)l t(%) hg?%)r oatomg ec )230’ @o(rPﬁwo, bl\fvgr S
wherein i n& )Rblcycllc ring, a nmonocyclic heteroaryl ring is fused to a

b 3 h i g
oubstituents 309 RyARER:Ste AESEEEEHY abhd fin Bt it & QUL RIS, ) 1y
(c) -CF3, gtachedio B)rrr(%yarbowmg @fiforpivia -(@3’2)Rf0f a;bret@mvelw rmgaaf fumala t he

substituent @&0@ (& 'I‘qu - %%(ﬁet R oar gr5or§11<2§fo, t@% gtéf:)gti tuents

Rb, RR and re ot an ar rocycl daflf kyl "for each
occurr édceangd! Isrﬂdép%ri’démrﬁya@d wherela the GarbOGyChc gng argi’themeﬁocycl{bmnber ed
nmonocycl i c P t ons

el ot od { PR fihiel Uit 2BId Y todr SBAsAS BabieiFel et ih ih 74

i ndependen{CyCa)alsyle®) e@Rb,r(omXOaId)-@Nl(eMDlkayﬂ @ -(\@a R%ORb, (c) oxo, (d) -CN,

har 1 ook in a R O RiG TR ORI £ FRI TR or it 6 1
wherein Wis 0; oRR and R)ate/dkeyiogethRlalbsg Wdlautee;@rMn atores % whish theymraand R2
hydr oga,  2fegtetis KrOF heEciBiila SR i b GraRiGonbBIRRIERELON  ouna
of For nmul aNH- WhECBFNFRSCI%—Wad(Dog@R =GRS, -CRFhHIH aror -CRIFCHGR RS- s (a)

-(C, -C, o0)al kyl r t hr ee substl tuents i ndependently
selected from Fﬂjl?ss@ W&rgge%'l(gﬁe es)h&ylér oary -(C3 25 C8)cycloal kyl, or

het er ocycl oal kyR® aodR a& é})m\mbenq@)tly (éXI@)dN@én (b)) eljC1-GDRRC), arfledr
(d) halogen;
20 R" is (@) =(Co-Cq)alkyl-C(O)OH, (b) —(Co-C1)alkyl-C(O)OR, (c) —(Co-C.)alkyl-
C(ONRRY, or (d) —(Co-C1)alkyl-OH;
R® for each occurrence is independently (a) hydrogen or (b) —(C4-Ce)alkyl -
substituted with zero or one —(Cs-Cs)cycloalkyl or methoxy;
R for each occurrence is independently (a) hydrogen, (b) -(C4-C;p)alkyl
25  substituted with zero to three substituents independently selected from Group V, (c)
aryl, (d) heteroaryl, (e) -(Cs-Cio)cycloalkyl, (f) heterocycloalkyl, (g) -C(O)NRRY, or (h)
-C(O)R];
R° and R® for each occurrence are each independently (a) hydrogen, (b) -(C,-
Ciz)alkyl substituted with zero to three substituents independently selected from
30  Group Vi, (¢) (Cx-Cyz)alkenyl, (d) -(C-Cyz)alkynyl, (e) aryl, (f) heteroaryl, (g) —(Cs-
Cio)cycloalkyl or (h) heterocycloalkyl;
provided that when R* is the moiety ~SR®, —S(O)R° or -S(0),R’, R® is other
than hydrogen;



-(C3-C8)cycl oal kyl, (f) heterocycloal kyl, (g) -C(OR, (h) -ORb, (i) -SRc,
0) -S(OR, (k) -NR aC(ORd, (1) -NR aC(ONRRd or (m -NRaS(O) 2Rd; or R3
and R4 ameovakmm t oget her along with the carbon atons to miiaBpitobsry are
attached to forma carbocyclic ring of fggtmula -(CH2)- or a heterocyclic
ring of formula 30 (CH2)k-Q (CH2)1- wherein Qis -0-, -S- or -NRe-; i is
3, 4, 5or 6; kis O, 1, 2, 3, 4or 5 and | is O, 1, 2, 3, 4 or 5; and
wherein the carbocyclic ring and the heterocyclic ring are each
substituted witlar REASY Réafequkerswgéthem@ﬁgﬁath m@%@wawb gleed from (a)

01 53695 pelidisdis b a1 O%W%hﬁ@@w%flnmhgﬁ% BRME Rt | 5

- (C1- C10) alskatndsiebsrbdroup seletibl o0, NR®- dilig2earfd\idrbih W h&terobic OX0 gr oup
is substituted on a carbon atom ot her than the C1 carbon atom.in

- ( C1- C10) alllRg fs supstitugd ydib zgfo fo faunaubstitygntsindepsisienty ssieqtest ﬁ‘iﬂ‘éa)l“(%er ein R5
Is -OH, 5- @4%015‘7’f_0nb ¢droxand) BN, l(es)-qug,;lry@} I:NFK‘RP subst | tut ed with zero to

three substituents indep endent sel ected trom G é i s hydrogen,
hal ogen or -(Cl-PCfﬂféﬁ‘R@'PCCLﬁe“P%B@HWG&G@“o@b) et () 'r%o)ﬂéy'éH’éﬁt'Me%re each

i ndependentyity zQM&%@é‘subs(tlﬂer@}rﬂbbéﬂdeﬁﬂ sdiedi @986 CiBup % gﬁ cgf claim25 of
a conpound of Fornmula | wherein R4 is - 10 ClO al kyl" Substituted

with zero Cool@lkenyb (%h&t@mi?@?@% (f)n@érféﬁétqlﬁﬁﬂw 4@) ¥k dul P‘iefﬂﬁfﬁ (i) - h%droxy,
| het | oal kyl
°S(0 ng)F/ecRdde@ "63’%’&5 gﬁg@? aa@%ﬂ% O, Z iy ?:rsogé)c cyel ol kx(,)(f)
het er 0¢9Ycl oal kyl fgre@g) OCCULTETYEHS md@ﬁgn Jelky! subgtitytedwih gero
- (O OCH2C3inpde @b@h@éﬁ@%béﬁ@én'ﬂ seuaaé@%ﬁtth@@éuptvuo bgp(@@“%jn& %ﬁw eof . 15.

, 27. A use of claim26 wherein e conmpound I s sel ec € ‘group
Ak

consi sti ng(‘af'(CzT@%)@"W@d ((éi/ﬁﬁuﬁwbcypb ) avh (D arieyearyI#r (@)d r oxy- phenoxy] - 3,

5-di met hyl el Mbg | onam ¢ aci d;
N-{3-chl oroe4r&g )?ngy 3-(1- |sopropyl - et hyl - @B/I car bano

phenoxy] - 5- met hﬁ f?ﬂ?@ﬁ&? pPCmnéﬁW@ep&ad@ﬂYKP){fB’dﬂlgﬁhc UGCO c215)&[”3’}/((@1— .
S h pé}gp aci d;
l\z[gyChSQdei(%%ngl@( -C c?g(%)b?(g)p))ayg&??)@?f gﬂdﬁ oxy p Eg?tg%h%%ﬁyl ]-

mal onami c &ei @g)cycloalkyl
"is (a) -(C4-Ce)alkyl substituted with zero or one substituent selected from

the group consisting of (1) -(Cs-Ce)cycloalkyl, (2) heterocycloalkyl and (3) phenyl
substituted with zero or one substituent selected from the group consisting of (i) -(C;-
20  Cyalkyl, (i) halogen, (iii) -CF3 and (iv) —OCF35; (b) phenyl substituted with zero to two.
substituents independently selected from the group consisting of (1) -(C-Cy)alkyl, (2)
halogen, (3) -CF3 and (4) —OCF;; (c) ~(Cs-Cs)cycloalkyl or (d) heterocycloalkyl;
Group V is (a) halogen, (b) —CF;, (c) —OCF;, (d) -OH, (e) —oxo, (f) —(C,-
Ce)alkoxy, (g) —CN, (h) aryl, (i) heteroaryl, (j) —(Cs-Cio)cycloalkyl, (k) heterocycloalkyl,
25 ()-SR, (m)-S(O)R’, (n) —S(O):R', (0) —S(O).NRR’ (p) ~NR°R%0r (q) ~C(O)NR°R
Group Vl is (a) halogen, (b) hydroxy, (c) oxo, (d) ~(C4-Cg)alkoxy, (e) aryi, (f)
heteroaryl, (g) -(Cs-Cs)cycloalkyl, (h) heterocycloalkyl, (i) -CN, or (j) -OCF;
provided that when the substituent R* is —(C-Cz)alky! substituted with zero to
three substituents independently selected from Group V wherein the Group V
30  substituent is oxo, the oxo group is substituted on a carbon atom other than the C,
carbon atom in —(C;4-Cyz)alkyl;
aryl for each occurrence is independently phenyl or naphthyl substituted with
zero to four substituents independently selected from (a) halogen, (b) —(C;-Cs)alkyl,



25 N-[ 3, 5-di chl oro-4-(3-cycl obutyl sul f anoyl - 4- hydr oxy- phenoxy) - phenyl ] -
mal onam ¢ acid; N-[3-ch |oro-4-(3-cyclobutyl sul fanoyl - 4- hyd

r oxy- phemosyy/7%92ret hyl - phenyl ] - mal onami ¢ aci d; PCT/IB01/00317

N-[ 4- (3-cycl obutyl sul fanoyl - 4- hyd roxy~xghenoxy) -3, 5-d i net hyl - phenyl ] -
mal onam ¢ acid; N-[4-(3-cyclopropyl sul fanoyl -4-hyd roxy-phenoxy)-3, 5-d i
nmet hyl -p henyl]- mal onam ¢ aci d;

N-[ 3-chl or o- 4- ( 3-cycl obut yl net hanesul f onyl - 4- hyd roxy- phenoxy) - 5- et hyl -

pheny I'] - ma(goen @)aSRU(e)\de)ﬂz/ Zf?fé(é M?)]-Et@%lc% él@alkyl Lhi- S(O) NRR', (i) -
N-[ 3-chl oro-4- 53 (%/{ lggqp hanésul r ox (g enpxy) 5- et hyl -
pheny! | - maNGnRnilE-EOME %B O% ), 198F§|UP'ES’r %K'B%T BPR:met hs nes

ul fonyl -4-hyd r e whex 0 lapf ard oSRICIHOIS, -S(0),R,
N- [ 4- ( 3- cycI obu?wmgd ot o 65%% wﬂ%ﬁaﬂna % K dlbr(ref)tzh | -

f h
phenyl | - mar¥RaFeRa 'aR@ﬁrSC[u(@ On%%b p&qqur&%p%s?r%bémumtw R and R°

met hanesul gwheﬂhmgyr&%tépg&ppxy) p henyl] - mal onam c aC| d; N-[4-(3-cycl
ope ntylnmeth a n esul | -4-h roxy-p he n oxy i nmethyl- 10

phenyl | - mal onaneterand forreapho?@w@w @bnuﬁeypniqnﬁla@e’%udﬁ 6n§1, Oa0n{Qt
roxy- phenoighérd HohodfBld b bicyBRaMY vy et ko SRL@ABMs 80kdled fibh3- N

| or 0-4-(3-cycl ohexyl met hanesul fon I"- 4- hydr oxy- phenoxy) - 5- met
phenyl ] - miga NS Wheredn intthe bicyclic nng, a monocyclic heteroaryl ring is fused to a

N-[ 3- chl or Be@?ﬁé R B} SPUHOHCTRERARER b UM e AF s nBR0BRlerfs et N -

phenyl ] - 2- net | onam ¢

N-[3-¢c ormdQPQfEieﬁ%Wﬁﬁéﬁ?ﬂ fjomdarhatecsnl dn(G:=Qualnd, (EbBF=pHERIXY§e)5- met hy! -

phenyl ] - ma gﬁﬁj@RfN-M (3- cycl ohexyl et hanesul f onyl - 4- hyd
r oxy- phenoxy met hyl - 20 phenyl ] - mal onani ¢ aci d;

N { 4- [ 3- (4- f | uop@v@@d hah w@n Ithawblsytuant@ @nheteyoasiiane QR NRIR o
I met hyl - phedylR -in&eliiRithts ¢ RAand RO are other than aryi or heteroaryl;
heterocycloalkyl for each occurrence is independently a 4-, 5-, 6-, 7-, 8-, 9- or
15  10-membered monocyclic or bicyclic cycloalkyl ring having from 1 to 3 heteroatoms
selected from O, NR® or S; and having zero to four substituents independently
selected from (a) —(Cs-Ca)alkyl, (b) ~OR®, (c) oxo, (d) -CN, (e) phenyl or (f) -NR°RY;
for the preparation of a medicament for treating hair loss in a mammal.
23. A use of claim 22 of a compound of Formula | wherein W is O; R is
20  hydrogen; R'is located at the 5-position and R? is located at the 3-position; and R
and R? are each independently hydrogen, —(C;-Cs)alkyl, halogen or CN.
24. A use of claim 23 of a compound of Formula | wherein R® is hydrogen, -
(C+-C4)alky! or halogen; R* is (a) —(C+-C1o)alkyl substituted with zero to three
substituents independently selected from F, hydroxy, oxo, aryl, heteroaryl, -(Cs-
25  Cg)cycloalkyl, or heterocycloalkyl, (b) -S(O).NR°RY, (c) ~C(O)NR°R, (d) -S(O).R®, (e)
—(C3-Cs)cycloalkyl, (f) heterocycloalkyl, (g} —C(O)R®, (h) =OR”, (i} —-SR", (j) —=S(O)R®,
(k) -NRPC(O)R?, (1) =NR?C(O)NR°R" or (m) —=NR?S(0),R":
or R® and R* are taken together along with the carbon atoms to which they are
attached to form a carbocyclic ring of formula -(CH_)- or a heterocyclic ring of formula
30 . —(CHy)-Q-(CHy)~ wherein Q is -O-, -S- or -NR°~; iis 3,4, 50r6; kis 0, 1, 2, 3, 4 or 5;
andlis 0, 1, 2, 3, 4 or 5; and wherein the carbocyclic ring and the heterocyclic ring
are each substituted with zero to four substituents independently selected from (a) —
(C4-Cy)alkyl, (b) ~OR", (c) oxo, (d) -CN, (e) phenyl or (f) -NR°RY,



N-{3-ch loro-4-[3-(4-fluoro-benzenesu |fonyl)-4-hyd roxy-phenoxy] -5-net hyl -
phenyl } - mal onam ¢ acid; 25
N-{4-[ 3- WMo hl/mwpD- benzoyl ) - 4- hydr oxy- phenoxy] - 3, 5- di met hypPepmyb317
mal onam ¢ acid; N-[4-(3-cycl opentyl acetyyh:- 4- hyd r oxy- phenoxy)-3, 5-d
I met hyl - phenyl ]- mal onam c acid; N (4-{3-[(4-fluoro-phenyl
) - hydr oxy- net hyl ] - 4- hyd roxy-phenoxy}-3, 5-d i nethyl- 30 phenyl)-nmal onam c
acid; N{4-[3-(2-cyclopentyl -
I—\m/gr O)r(\y| et hy|4) pgbvtwdrmm{h@iﬁmt i ]sntaeﬁpdﬁ ngrecmxtm)grkbmwht}tu@aIv@m&@r@to?ﬁl Iol

o oro cycl obu met hanesul f on r oxy enox met hy
Dhony! ] - el AT tREN, WEEH) Sugis FUbS 92 50popaRIn BeT BOS I C: 175
N-[ 3- chl or garfok dtoRy @il pc%qunhanesulfonyl 4- hydr oxy- phenoxy) - 5- net hyl -
phenyl ] - mal onam_c

LA (5 et obuest AR ahealn PERYS compguiKal FopmuRsups e REs aOkbc hyl

phenyl |15 mb@emR er aF; éiwd@f@faets&))%llwl §.|bst|tuted with zero to three substituents
N-[ 4-(3-cycl obut | et hanesu fonyl R)én oxy- phenoxy) - 3,
S

5-di_net hyl
phenyl | - naindsesrdenti-selecied iﬁ?ﬂ" eVl hydrogen halogen or —(C1-C4)alknyR7 is
N[ 3-chl or ﬁytﬂ‘oéé’n SrRbtRPEAIARESHH ROA%! eath M pErientP RGN, =@ RSyl oPhenyl ] -

mal onam ¢ aci d
N[ 4- (3- cyB?'@%‘%‘ht anesul f onyl - 4- hydr oxy- phenoxy) - 3, 5- di net hyl - phenyl ] - 10

el onami ¢ ach d; o8t Adrslok S 45 bPa EmbbuRr o FRAAAEN GALhch PRV ey B1d

r oxy- phenoxy m]) met h }-mal onam c aci d

| or 0- 419 3- € almévwlg&%ﬁzﬁrpﬁ%ﬁwg s@shwmwieﬁﬁ FelsctﬁéfrﬁmF
phenyl } - nahfd}am Bxé‘(é'r)q H&‘éraéfrlyl &F:jcydiBalkyl, or heterocycloalkyl (0) -$(0), NR"R"
N- {3, 5-di chl or 0- 4- | uor 9- benzenesul ¥ dr Ox enoxy
phenyl ) - néd) ofréd 801 @) Tﬁ(g)%ﬁ e} t€r-Ce) cycloalkyl 2f) heterocycloa kyPor (g)-—
N-{3, 5-di cl@k@mﬁré’ndﬁwcﬁd(b?]mnodegmﬂgérulé@wbh GrY SharmBBaRRKI -
phenyl }- mal onam ¢ acid

N-{4-[3- (4afs¢e\9&1bm?étrpz@ﬁ@w thersal) - 4- hydr oxy- phenoxy] - 3,
5-di mejdiyl - phengy} a 28 ReidRh By Wh@%'lrpmé%bﬁwpéﬁhdjls@@febﬁéb ffort legroup

consisting of:
N-{4-[3-(cyclobutyl-methyl-carbamoyl)-4-hydroxy-phenoxy]-3,5-dimethyl-
phenyl}-malonamic acid;
N-{3-chloro-4-[4-hydroxy-3-(1-isopropyl-2-methyl-propylcarbamoyl)-
20 - phenoxy]-5-methyl-phenyl}-malonamic acid;
N-{3,5-dichloro-4-[3-((1S)-cyclohexyl-ethylcarbamoyl)-4-hydroxy-phenoxy]-
phenyl}-malonamic acid;
N-[3,5-dichloro-4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid;
25 N-[3,5-dichloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-phenyl]-
malonamic acid;
N-[3-chloro-4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-5-methyl-phenyli]-
malonamic acid;
N-[4-(3-cyclobutylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
30  malonamic acid;
N-[4-(3-cyclopropylsulfamoyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyi]-
malonamic acid;
N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid;



N-{4-[3-(4-f | uoro-benzenesul fonyl)-4-hyd roxy-phenoxy]-3, 5-d

I met hyl - phenyl }- 2-net hyl -mal onam ¢ acid; N-{3-ch

| or o- 4- [ 3v@ 4v/fi6omr o- benzenesul fonyl ) - 4- hyd roxy- phenoxy] - BeTvktyh317
phenyl } - 2-met hyl - mal onam ¢ acid net hyl _e3ter; 25

N-{3-chl oro-4-[3-(4-fluoro-benzenesul fonyl) - 4-hydroxy-phenoxy] - 5- net hyl -
phenyl } - 2-net hyl - mal onami ¢ acid; N-{3,5-d ich

| oro-4-[3-(4-fluoro-benzenesul fonyl)-4-hyd roxy-phenoxy] -phenyl } -

2- et hyl - mal onan-B-cddre-4t dyylopesplyRiistharsdulfbryB 4 ydroxy-phenoxy)-5-methyl-

i chl oro- 4- gSéarglej-f uor o- bendzenesul fonyl ) - 4- hydr oxy- phenoxy] - phenyl }-2- 30
met hy! - mal BRSMIIEMEIENAMICNGIY- [ 3- (4-f | uor o- benzenesul fonyl ) - 4- hyd

r oxy- phenoxy] - 3N-3;5dichBidy(3-peshrbpyimeriaasaiiotylachgiro aoxPL/ 72692
PCT/ 1B01/ 00317 -?73 . ( by VaEhftrodAgh A

N-{ 4- [ 3- (4PPeUrBaiBRARIGRAI f onyl ) - 4- hydr oxy- phenoxy] - 3, 5- di met hyl - phenyl } -

nmal onangc aci d mepgleyeRbefyimahardisulfGriyiBhyiRRy-aEnoxd)-BIFPEMehyf sai d
conpound or  isoner, or aig_har maceutically acceptable salt of said

conmpound, PE¥MErmaPnam
N-[3,5-dichloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-phenyl]-

malonamic acid;
N-[4-(3-cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
10  phenyl]-malonamic acid;
N-[4-(3-cyclobutylmethanesulfonyi-4-hydroxy-phenoxy)-3,5-dimethyl-
phenyl]-2-methyl-malonamic acid;
N-[3-chloro-4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl}-malonamic acid,
15 N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-2-methyl-malonamic acid;
N-[3-chloro-4-(3-cyclopentylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid;
N-[4-(3-cyclohexylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
20  phenyl]-malonamic acid;
N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-3,5-dimethyl-phenyl}-
malonamic acid;
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-5-methyl-
phenyl}-malonamic acid;
25 N-{4-[3-(4-fluoro-benzoyl)-4-hydroxy-phenoxyl-3,5-dimethyl-phenyl}-
malonamic acid;
N-[4-(3-cyclopentylacetyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl]-
malonamic acid;
N-(4-{3-[(4-fluoro-phenyl)-hydroxy-methyl]-4-hydroxy-phenoxy}-3,5-dimethyi-
30  phenyl)-malonamic acid;
N-{4-[3-(2-cyclopentyl-1-hydroxy-ethyl)-4-hydroxy-phenoxy]-3,5-dimethyl-
phenyl}-malonamic acid;
N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl]-malonamic acid methyl ester;
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N-[3-chloro-4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-5-methyl-
phenyl}-malonamic acid ethyl ester;
N-[4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
phenyll-malonamic acid ethyl ester;
N-[4-(3-cyclobutylmethanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-
phenyl]-malonamic acid methyl ester;
N-[3-chloro-4-(3-cyclopentanesulfonyl-4-hydroxy-phenoxy)-5-methyl-phenyl]-
malonamic acid;
N-[4-(3-cyclopentanesulfonyl-4-hydroxy-phenoxy)-3,5-dimethyl-phenyl}-
malonamic acid;
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl-
phenyl}-malonamic acid;
N-{3-chioro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-5-methyi-
phenyl}-malonamic acid methyl ester;
N-{3,5-dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]- phenyl}-
malonamic acid methyl ester;
N-{3,5-dichloro-4-[3-(4-fluoro-benzenesuifonyl)-4-hydroxy-phenoxyl- phenyl}-
malonamic acid ethyl ester;
N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-3,5-dimethyl-phenyl}-
2-methyl-malonamic acid methyl ester;
N-{4-[3-(4-ﬂuoro—benzenesuIfony|)—4-hydroxy-phenoxy]-3,5-dimethyl—phenyl}-
2-methyl-malonamic acid,;
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl- .
phenyli}-2-methyl-malonamic acid methyl ester;
N-{3-chloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-5-methyl-
phenyl}-2-methyl-malonamic acid;
N-{3,5-dichloro-4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-phenyl}-
2-methyl-malonamic acid methyl ester; and
N-{3,5-dichloro-4-[3-(4-fluoro-benzenesuifonyl)-4-hydroxy-phenoxyi-phenyl}-2-
methyl-malonamic acid;
N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-
malonamic acid; and
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N-{4-[3-(4-fluoro-benzenesulfonyl)-4-hydroxy-phenoxyl-3,5-dimethyl-phenyl}-
malonamic acid methyl ester; or an isomer thereof, a prodrug of said compound or
. isomer, or a pharmaceutically acceptable salt of said compound, isomer or prodrug.



