23 NOV 2004 WO 01/89457 PCT/ US01/ 16863 THROVBOPO ETIN M METI CS FI ELD OF THE
| NVENTI ON This invention relates to thronbopoietin (TPO m rretics and their
use as 5 pronoters of thronbopoiesis and negakaryocyt opoi esi s. Emwrglgm
OF THE | NVENTI ON Megakaryocytes are bone marrow derived cells, Whl ch are
responsi bl ggf@fgesds oduci ng circul ating blood platel ets. AdhRyg p; onpri si ng
<0. 25% of the bone marrow 10 cells in nost species, they have > times the
vol une of typical marrow cells. See Kuter et al. Proc. Natl. Acad. Aci. USA
91: 11104-11108 (1994). MegakarHERYMEQPQHIMN] ETICSr ocess known as

endom tosi s whereby they repli cate thelr nucl e| but fail to undergo cell
division and thereby give rise t al e} In response to a decreased
platel et count, the endomtotic~tat eé%in CT l@@@?&]ﬁi gher pl oi dy

megakar yocyt es ar Bhif ipyentiah relaiesdo thrnsbappidsie (TRX) nifnetiwgakiheiyseyst es may i ncrease
up to 3-fgl dg ox%@@m'dﬁﬂﬂ%ﬁfboplneslgﬂd'?negwakopoégs 458-465 (1968). In contrast,

I n response to an elevated plateléet count, the endomtotic rate decreases,

| ower pl oi dy negakaryocytes are forned, and the nunber of nmegakar yocyt es

may decrease by 50% The exac BACKGROUNDDCEIE INvEiTaonk mechani sm by which the
mass of circul ati 0 re Iate e endomtr g rate and nunber
of bone marrow mﬂ%(&%@&%ﬁ:o%m%ﬁ%ﬁ&msnﬂ aé‘i?@ﬂﬁ‘sﬁ R t hronbopoi eti ¢
factor i nvolnfe@cinﬁ cinquitting tlond platglets. Altbaiighedmprisiog<0.25% b whetbeuginbwt 0 be

t hr onbopop et éefts ﬁ?@spe&@ﬁ&y%%glé liB& thefolubR G HfiSal RS FNOVMRe kRieLE the main

hunor al regul.agor atiqns. i hr onbocyt openi a. See, e.g.
Met cal f Nat ut'e LU ?ll%b@ggég%egﬁagweﬁq’?d"éﬂﬂeral studies to

I ncr ease pI amredeahlemmtesdonutmxdamby p:h)ameﬁicetb their iexlei blﬁﬁ]laﬁlﬁhdbﬂgﬁéeelase i sot ope
i ncor por at i ofyikiBh Qld%e?etb? 58 Bse J;o'lr i RAE Nn J)rﬂ?!o% dec?&? hcfe?c%u}{f‘pr TPO i's

t hought to affect megakaryocyt esis in s ver a oduces

i ncreases i nie FRIGARCHC jRipereases; lﬁ@e’aﬂﬂ mm?bwocx@)arq mem‘ besumher i ncrease in
DNA cont &t ofmgndaqOéymmapfncreasehwIaqmdySeemrkmegadﬂa.rm%ytﬁs453(43)s it increases
megakar yocyt P§§ 4 reased.mat urati on of

ﬁ &?dﬂgL 1§fes}§o :)e e?evgt gﬁetco theﬁn Oﬁ’ét er?%ent age of 30

megakar yocyt €s; T T R R T

precur sor C effergascs, iv“menémﬁmsﬁlenosmware fermed. Wd:thehuﬂﬂﬂemfemaﬁe?msst ive cells,

in the bone xﬂigercrea*éésebﬁgmuse platelets (thronbocyt es) are necessary for

bl ood clotting a rs.are ve w a |s at risk of
death from cat as?l?' 8e’ha°té’h¥fg’?° rc?lﬁ%\eagatgg?%aﬂﬂgby ‘fﬁ%‘f"e"ﬁ"t‘f“'asf g‘?fé'@’ﬁ BBscation in
bot h t he2®i Wsshcan@nnmcmd n@nherqfﬂnoneanmwsnebdqamcete@gmotadnom soeders, for
exanpl e, di s&aaaa Fﬁ[r&%&éﬁé fmb%mwavaham@&lﬁ&g @iﬁ‘sffs‘éasa%k {SFR nt@g@?%t wig. et al.

Bl ood 91: 4427-44 )er%'[ g?@ﬂ _I(?anlca trials wt ve i ndicated
that TPO caf’® 3°Pa’ G Sre g' *%WP%’“("?@@EBEE@QW"%{ al . Bl ood
89: 3118- 3128guwlal@dysitpatiofcinvobairigithrembeg)topehiansdene. 4., MelcalfNkdure 3855194924 - 409

(1997)) . In @sidy Ui has bef $obm Rilstillf SudRVEinese HQXI&%@Q&S increase platelet size,

25  and increase isotope incorporation into platelets of recipient animals. Specifically, TPO is
thought to affect megakaryocytopoiesis in several ways: (1) it produces increases in
megakaryocyte size and number; (2) it produces an increase in DNA content, in the form of
polyploidy, in megakaryocytes; (3) it increases megakaryocyte endomitosis; (4) it produces
increased maturation of megakaryocytes; and (5) it produces an increase in the percentage of

30  precursor cells, in the form of small acetylcholinesterase-positive cells, in the bone marrow.

Because platelets (thrombocytes) are necessary for blood clotting and when their

numbers are very low a patient is at risk of death from catastrophic hemorrhage, TPO has
potential useful application in both the diagnosis and the treatment of various
hematological disorders, for example, diseases primarily due to platelet defects (see Harker
35  etal. Blood 91: 4427-4433 (1998)). Ongoing clinical trials with 'TPO have indicated that
TPO can be administered safely to patients (see Basser et al. Blood 89: 3118-3128 (1997);
Fanucchi et al. New Engl. J. Med. 336: 404-409 (1997)). In addition, recent studies have




WO 01/ 89457 PCT/ USO / 16863 provi ded a basis for the projection of efficacy
of TPO therapy in the treatnent of thronboCytopenia, and parti cuI ar I@

t hronbocyt openi a resulting from chenot herapy, radiation therapy, ol
marrow transplantation as treatnent for cancer or |ynphoma. (See Har ker,

Curr. Opi nwolgas®l . 6: 127-134 (1999)). 5 The gene enc%t,ﬂgo'}?g shas been
cl oned and characteri zed. See Kuter et al . Proc. Natl Acad] USA 91:

11104- 11108 (1994) Barley et al 77: 1117-1124 (1994); Kaushansky et
al ., Nature BBYdasEdasisior the prgiagtion %ﬁféﬂa?yrf’é TRP thempy intpa tpatmentah9:  571- 574
(1994); and Grimbageopetia, aﬁdparﬁbﬁiﬁdyrt&oﬁﬁ&ytoﬁéﬁ&-r&'ﬁﬁiné 88 dhemothbragynbopoi etin is a

gl ycopr ot ei nTwﬁtﬁﬁ’gtﬁeth% §onetwo f mslamé%n | nrtcg}r(r:grloe ul OéIP‘Flmasses 10 of

25 kDa and 3 & Shoh RErm ha See,
Baat out , Fla@ﬁ%gm;w(@llémyﬁmwﬁ!)hnsky, New En 1 J. Med. 339:

746-754 (4998). ﬁ@rg&mpaaahgwha@%ﬁeroﬁedtagdm}ﬁaeﬁ%@ $te KhlePi b, F €91 ONS
separated by_a potential. ArgQ- ﬁlg4c eavage site. The am no-térmnal region
is highly CM grd B10S &1 )hggleygt@h%| ogy with

eryt hr opoi et 1n7-a1zd (199 e Kiahaleyat ANNatind B6X:568r50 D 1994)T Wendliag aX \Naile t er mi nal

regi on shows ces and encoded peptide
seguences f 36&9‘?5%@%%9&%% Wﬁ% %Eﬂllévxﬂ as c-npl) have Begn
descri bed. (Buemboppiglinis eslmprotemrva at Ikpst two fangovithgpparenysplecuBOMasEB40- 5644
(1992)). 1oTPQfasmmm@mmh&ﬂ%ﬁm&mha@mﬁ%ﬂsequ@,wahset:%h@ﬁ recept or

IR Uer S T el T e

N-t er m nal p'meml@pmemthppcaMBMA& o Wisfinct tegioas eparatddibvg apotansidepidtgne r egi on.
(See Bazan RnQGage Mot I'I'-he ARiAG ermifd relglul?‘% h?g;ly CQQS%A'CPI%%&H ar(d]rgc%@ dn Ia:s\” dence that

this receptor plays a functi onal poi esi s Inclfu

obser vat i onsSoPR Apmelesy “@%ﬁﬂ@%@PﬁWW‘W%@WTW@H‘W@P&‘E %ﬁ”b%ne marrow, or
fetal |iler tbnmmﬂeglonélﬁ)eewﬁesppmsmergahce Cel | 63: 1137-1147 (1990)) and to

megakar yocyt es, e la et al.
Bl ood 82: 1395- 1%?53 fgsé@gi er P%’\’?deglsé3 UE%C Porﬁlymlﬂgg%ﬁ(msﬁml}%&y" regul at or
of negakar ydpdisekpawn;as c-pp h!“’&(‘;’?“’ldPFﬁtlbeéx%%lYF@ﬂG'fal ynt hetic
ol i gonucl eotsxlss03644 GomE TPO-RIPOmBEMNAF Hé ﬂ{éfnfltbﬁ‘cﬁ’dﬁh |gﬁ6wlhrfEHt&? 'réc@pt(;rhe

appear ance me ak ocyt.e olonles ct| hroid or nyeloid
col ony forrrgtf?m% a§6r¥é:¥m°¥n 2509t %"?'ﬁ]tﬁ?‘ c@gedlf’%‘?/&"f‘ﬁﬁctlons as a
honodi me?0 sltltrh\dlnxrfmt@namei@reﬁld@smhﬁwtqrmmﬂa)wheand@dﬁms mofifatosd30CSF and

eryt hr opoi etthé‘ltanﬁrﬁﬁﬁ)rﬁil: ﬂdeeeﬁ'&mabmc EMBQ\chd. sk UsASPRs@a kP (1995)). The

sl ow recover I evel s “patients suffering fromthronbocytopenia
is a seri OL!!”%&OEP@ dl“ﬁ'ﬁ%eptf’%lﬂ?ysﬂ?‘&éwr?lﬁ“’t}i‘?@a@@ igfpekdss o bl ood growth

factor agoni absergebibms thapits expressioe if aestricist! titspleat, bone ganew,at feahlivesie aidéut er

Seminars in (%@B&ﬁi &Q}’ceﬁ@?; 11%‘49@474(1940'3 ASt&%ﬁegﬁ?a%Qﬁté fp‘i‘é‘%%‘g’c%foggﬁ | ;atl;;/e

to provi whi ¢ a? f h tr
acting M% sFeCMethla et Blood 82 1395 1401 (1993)) Further evidence for
TPO—R as a key regulator of megakaryopoiesis is the fact that exposure of CD34+ cells to

synthetic oligonucleotides antisense to TPO-R RNA significantly inhibits the appearance of
megakaryocyte colonies without affecting erythroid or myeloid colony formation. Some
workers postulate that the receptor functions as a homodimer, similar to the situation with

30  the receptors for G-CSF and erythropoietin. (see Alexander et al. EMBO J, 14: 5569-5578
(1995)).

The slow recovery of platelet levels in patients suffering from thrombocytopenia is a

serious problem, and has lent urgency to the search for a blood growth factor agonist able to
accelerate platelet regeneration (see Kuter, Seminars in Hematology, 37: Supp 4: 41-49
35 (2000)).
It would be desirable to provide compounds which allow for the treatment of
thrombocytopenia by acting as a TPO mimetic.
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-2 23 NOV 2004 WO 01/89457 PCT/ US01/ 16863 As disclosed herein it has
unexpect edl y been di scovered that certain hydroxy-1-azo- benzene derzlglﬁlmj}ﬁms
are effective as agonists of the TPO receptor, they are potent TPO

m nmetics. SUMMARY OF THE I NVENTION 5 This invention rel at es to conpounds of
Formula (IWwooigessein: N,.N AR w 10 R Rl, R2 and R3 ar Fkgependently
sel ected from hydrogen Cl- 6al kyl (CHZ) pOR4, -C(O OR , nhitro,
cyano, hal ogen, sy substituted aryl substituted al kyI -S(O)nR4

cycl oal kyl - NR5 R’ difslogihereint hagypexpeeseqrbseas discopsiesita entiain badrpny-1-azed f oni ¢
acid, phosphbmacaﬂivd;vesm%a@ﬂﬁsafthu?rmhe@e}ptbl— itfey areBbibti lTRE substi t uent
as represent Formula (H'), 15 where, pis 0-6, inis 0-2, 20 V. W X
and Z are eacC ndependently sel ect ed fromO, S and NR16, where R16 is

sel ected from hydrogen, al kyl ,SUMMARY(OEY VERTTER yl, substituted al kyl,
substituted cycl ogﬁngen%dﬂwggé f&,ﬁgﬂo@mglg yI R4 is selected from
hydrogen, al kyl, cycloal kyL Cl1-ClZaryl, substitut ed al kyl, substituted

cycl oal kyl and substituted C -Cl2aryl, and 25 RS and R6 are each

i ndependently sel ected from hydr ozgenF* al kyl, substituted alkyl,

C3-6cycl oal kyl, and aryl, or RS Bnd -RE Baken together with the nitrogen to
whi ch they are attached represent ymenber saturated ring containing
up to one other heteroatom sel eg ygen and nitrogen; -3 2 3 NOV
2004 WO 01/89457 PCT/ US01/ 16863 m i sy0- and AR is a cyclic or polycyclic
aromatic ring containing from3 to 16Ncarbon atons 5 and optionally

cont ai ning one or nore heteroatons, prABV| dedgt hat when t he nunber of carbon
atons is 3 thgm:omatic ring contains at |east two heteroatons

10 R, R1, R2 and R3 are each independently selected from hydrogen, Cy_galkyl,
-(CHp),OR4, -C(OYOR4, formyl, nitro, cyano, halogen, aryl, substituted aryl,
substituted alkyl, -S(O),R4, cycloalkyl, -NR3RS, protected ~OH, -CONRSRS,
phosphonic acid, snifonic acid, phosphinic acid, -SOZNRSRE’, and a heterocyclic
methylene substituent as represented by Formula (III),

15
RY
AN
"
vV am
where,
pis 0-6,
nis0-2,
20 V, W, X and Z are each independently selected from O, S and NR16, where R16

is selected from: hydrogen, alkyl, cycloalkyl, C1-Cjqaryl, substituted alkyl,
substituted cycloalkyl and substituted C{-C12aryl,
R4 is selected from: hydrogen, alkyl, cycloalkyl. C;-Cjqaryl, substituted alkyl,
substituted cycloalkyl and substituted C3-Cjaryl, and

25 R3 and RS are each independently selected from hydrogen, alkyl, substituted
alkyl, C3_gcycloalkyl, and aryl,
or R and RS taken together with the nitrogen to which they are attached
represent a 5 to 6 member saturated ring containing up to one other heteroatom
selected from oxygen and nitrogen;
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and when the nunber of carbon atons is 4 the aromatic ring contains at |east
one heteroatom and optionally substituted with one or nore sumﬂlf ﬁ@W%M
selected fromthe group consisting of: alkyl, substituted al kyl, y
substituted 10 cycl oal kyl, substituted aryl, aryloxy, 0Xo, hydroxy, al koxy,

cycl oal kyl woaesdsoxy, anmino, N-acylanino, nitro, cyano, ppaiefifesss- C( O OR4,
-C(O NRLOR11, - S(O 2NRI1OR11, -S(OnR4 and protected -OH where n is 0-2, R4

i s hydrogen, alkyl, cycloal kyl, Cl-d 2aryl, substituted al kyl, substitut ed
15 cycl oal kyl and substituted Cl- Cl2aryl, and R10 and R11 are independently
hydr ogen, cycl oalnkiglo;6; &k Cl2aryl, substituted cycloal kyl, substituted
Cl-Cl2aryl, al kyl or alkyl substituted with one or nore substituents

selected fromth I ox am no,
N-acyl am no, OXOW@B% dlggﬂ%% %‘glncg(' %%’%%“g%‘&éﬁ?ﬂ X S( O 2NR4R4,
ni L ro, cy&go clyclaogb[bqehallysmg mednmybdta)adtdmsl, prohdfldcﬂgemhen&reylh Cen
substituted aryl an t en together with the
nitrogen to which ntuﬁlgg;/r ogFaefgoélta&ms Oééh € amé'br“é‘é' %omﬁmgatfle éwWﬁg’é?% at ur at ed

ring containing upnd ehartke winiderof buttios aomb Bmmﬁedmtﬁﬂbd‘omﬁim@kmeﬂ and

nitrogen, 25 wher 4 | des i and n
phar maceutical |y 8‘5’6{(’% ogtéqn?clé' sﬁﬁgtaﬁpg °nes°6f[\9§t“§’§m5‘??& sglgctleéir s thereof;
provi ded that at Ifmﬁsmegb@mﬁsxdﬁng Rlﬂkﬁ&ubd&d:tdﬁ&lhysa@l sibfididdt ut ed aryl group

or a hetgrocyclic |tuent ente romula (I'11). 30
This i nvi‘ﬁtl on rel® é‘geék’%{&"ebé"?fg Y PRy PRE ydﬁ’d g’?‘h‘gﬁéﬁf’ﬁ' whi ch
conpri ses adnmini Slirﬁfd, Ngmjilﬂmao Bitid] o9 io, harbgaeemowlér emb)l\miolelﬂ]‘ectl ve amount of
a TPO minetic co 11F NOV 2004 WO 01/ 89457
PCT/ USO1/ 16863 Th %{‘ m@%h‘)&?ﬂgﬁd %31 ates to the discovery that the
conpounds of For nwharen(nm-zare active as agoni sts of the TPO receptor. In a
further aspect of i4he invent t.h pI’OVI no rocesses and novel
5 intermedi ates ude f‘ﬁ?ydf%%ﬁa?yflﬁgkyfﬁés% Tdr‘i’é%Lf'g’ B0 ni neti c
conmpound$s | ncl udeﬂclomynhelsmsmemcl-cwtand)n are phar maceuti cal conpositions
conprising a pharymgce aI arr| sef in the nethods of
the invention. 10%;1\? %gﬁ%ﬁgé#ﬂzw s&'?s'é %%t hods of
co-adm ni stering ftcidoalkyd, eﬂsﬁmﬂeycl-ﬂy@m antyl'la?ﬁlkymsmntmmd e:mi’rmuﬂd&evm th further
active ingredients, bs%;rxﬁ‘sl, seFQecPi%c%nqﬁtla group consxstmgg}E oxy, acy oxy, ary]oxy,

amino, N-acylamino, oxo, hydroxy, -C(O)OR%, -S(0),R4, -C(O)NR4R4, -
20 S(O)ZNR4R4, nitro, cyano, cycloalkyl, substituted cycloalkyl, halogen, aryl,

substituted aryl and protected -OH,

or R10 and R1! taken together with the nitrogen to which they are attached

represent a 5 to 6 member saturated ring containing up to one other heteroatom

selected from oxygen and nitrogen,
25 where R# is as described above and n is 0-2;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof;

provided that at least one of R, R, R2 and R3 is a substituted aryl groupor a
heterocyclic methylene substituent as represented in Formula (II0).

This invention relates to a method of treating thrombocytopenia, which comprises
administering to a subject in need thereof an effective amount of a TPO mimetic compound
of Formula (T).




This invention relates to conpounds of Fornmula (lI) as described above. 15
I ncl uded anong the presently invented conpounds of Fornmula (lI) are zgcmﬁ
having Fornula (V): N'N 20 wherein: AR (V) R Rl, R2 and R3 are ea 2004
i ndependently sel ected from hydrogen, Cl_6al kyl, Cl..6al koxy, -(CH2,)pOR4,

-C(O O, wadiebsasznitro, cyano, hal ogen, aryl, substit S@fékﬂ
substituted al kyl, -S(O nR4, cycloal kyl, -NR5R6, protected - é 6—|

- CONR5R6, phospharic acid, sulfonic acid, phosphinic acid and - SO2NR5R6,
where, p is O- 6, Iheprgsent fiventiomgsopglatesdo the fiseavery they Becompgundsrf Eprmuly ky | |

cycl oal kyl, @lar€dctias ol agorandxdf thetTRO @depddrky| , substituted cycl oal kyl and
substituted C-Cl2aryl, and 5 2 3 NOV 2004 WO 01/89457 PCT/ US01/ 16863 R5 and
R6 are each independently sel ected from hydrogen, alkyl, substituted alkyl.
C3- 6¢ycl oal kyl , aln@ farthpr aspest of B8 inyertioRéere adquovided gevehmrocessbsand fdvel nitrogen to

whi ch they amriddiats Aol if PRGN prenty iefed BPGm-8HLAREI i Ng contai ning

up to one other heteroatom 5 selected fromoxygen and nitrogen; mis 0-6;
and AR is a cyclic or polycyclic aromatic ring containing from3 to 16
carbon atons 10 Iacioded bt thoprededtynvenmioh ok phangaceitial@bmpositionstehfispghons, provi ded

that when f NéeidhiEka QhriGAhd AhoihdlethiSn fhe Wlfhofl # fRIdElol, N9 CONtAI NS al

| east two heteroatons e nunber "ot car bon atofs is 4 the aromatic
ring contains at | east one heteroatom and optionally substituted with one

or more 30Ibsti t UeAkSinsieded i tBhreskit BB 18 hRMBdsCPASddalidifGinphhe 2l KYI |
substituted al kyl .. art\étl1 éubst.i tuted /15, CT\{JCLoaI k%l,, ubstrtuted aryl,
aryl oxy, oxoP K BNE=d TPQ pausic compojngs pigh further acky W‘,’eale%‘ﬁi no, N acyl ani no,
nitro, cyano, halogen, -C(O OR4, -C(O NRLOR11l, - S(O 2NR10R11, -S(O nR4 and
protected -OH where n igEfdndp bEsdrRIFHBAY ndERflon cycl oal kyl ,
Cl-Cl2aryl, substitut edwmwmﬁm—%
This invention relates to compounds of Formula (I) as described above.
15

Inciuded among the presently invented compounds of Formula (I) are those having
Formula (V):

(Ciim

AR v)

20  wherein:

R, R1, R2 and R3 are each independently selected from hydrogen, C1_gaikyl,

C1.galkoxy, (CHp)pOR%, -C(OYOR?, formyl, nitro, cyano, halogen, aryl,

substituted aryl, substituted alkyl, -S(O),R4, cycloalkyl, -NRIRS, protected —
25 OH, -CONRSRS, phosphonic acid, sulfonic acid, phosphinic acid and -

SOoNRSRS,

where,

p is 0-6,

nis 0-2,

30 R4 is selected from: hydrogen, alkyl, cycloalkyl, C1-Cyqaryl, substituted alkyl,
substituted cycloalkyl and substituted Cj-Cyoaryl, and
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20 cycl oal kyl and substituted Cl-Cl2aryl; and R10 and R11 are independently
hydr ogen, cycloal kyl, Cl-Cl2aryl, substituted cycloalkyl, substitd@ed®V 2004
Cl-Cl2aryl, alkyl or alkyl substituted with one or nore substituents
selected fromthe group consisting of _ al koxy, acyloxy, aryloxy, an no,

N-acyl am ngg op¥Rs? hydroxy, -C(OO0R4, -S(OnR4, -C(O NRARATusrAsses O 2NRAR4,
nitro, cyano, cycloal kyl, substituted cycl oal kyl, hal ogen, aryl,
substituted aryl a prot ect ed -OH, or RLU and R11 taken together with the
nitrogen to which ¥H RS eaghindencadently selsried om hygragen, gk, subsHivled sat ur at ed
ring containi ng umliyh GQ3peyddalkel and@iykr oat om sel ected from oxygen and
nitrogen, 30 where R4 | I.be 0ok -2 d
pharmaceutical ly aocl:'?eB#d;%%kegSﬂ%%%rlaﬁg8’%2%&"@%?@&%5&5%0%& ers thereof;
provi ded that at |represent@ido Gmerpber suratedring sentaliing up teonsgthet lieterpriond aryl gr oup.
6 23 NOV 2004 WO Qile&8ffom Byddnldmlilitrde863 Preferred anong the presently

I nvent ed conpounds of Formula (1) are those having Formula (I1): N'NOH Y 5
wherein: R Rl, R2 and R3 are each i ndependently sel ected from hydrogen,

Cl. 6al kyl, - (CHa) pO4and- C(O) OR4, fornyl, nitro, cyano, hal ogen, aryl,
substituted aryl, substituted alkyl, -S(O nR4, cycloal kyl, -NR5R6,

protected -O0H, (J?\{Ig : 00 €..Aaci - | | hi ni ¢ aci d,
- SO2NR5R6, and a etg?’%&%ﬁa@%@@%@%ﬂgﬁﬁ%m%%ﬁa itn(l?etﬁ?d %gboﬁgtg@gsent ed by
Formula {Q11), whewméoptisnally contagningidhe ar mere Betdroatoghs, frgvided thatwiign thee each

I ndependent |y sel a .6 : | Sheifol ed from
hydr ogen, al kyl, ?‘3%1%%?&“3‘?&9‘&1“&&%3'%%&2%%% tustdgée%tifvtoy ,é{%mgﬁl stituted
cycl oal kyl and sulyod whentbeu@ber@f Qshoy stommis 4iths amputionmarontainsay least eyec| oal kyl ,
Cl-Cl2aryl, substig il eQ8md¥% ﬁ°§’ﬁ %ﬁ%&%oégrﬁgﬁgﬁg%ﬁ% S?&%subst ituted

Cl-Cl2aryl, and R5 and R6 are each independently se _ rom hydr ogen,
al kyl, substi t ut edronpthkgroup cossisgrg/ef] lkylkspbstitutad dlkaly a7y, substi® and R6 t aken

toget her 13Ni th the c?&lgm,%sﬁmlgﬂyﬁ)mXxo?ﬁﬁrﬁ;,taﬁgmgrcloalkyl, acyloxy,

amino, N-acylamino, nitro, cyano, halogen, —C(O)OR4, C(ONR 10R“, -
S(0),NR1OR 11 _5(0),R4 and protected -OH,
where nis 0-2,
R4is hydrogen, alkyl, cycloalkyl, C-Cjqaryl, substituted alkyl, substituted

20 cycloalkyl and substituted C1-Cyoaryl; and
R10 and R11 are independently hydrogen, cycloalkyl, C1-Cjqaryl, substituted
cycloalkyl, substituted C1-Cqoaryl, alkyl or alkyl substituted with one or more
substituents selected from the group consisting of: alkoxy, acyloxy, aryloxy,
amino, N-acylamino, oxo, hydroxy, -C(O)OR4, -S(O)nR4, -C(O)NR4R4, -

25 S(0);NRAR4, nitro, cyano, cycloalkyl, substituted cycloalkyl, halogen, aryl,
substituted aryl and protected —-OH,

or R10 and R11 taken together with the nitrogen to which they are attached
represent a 5 to 6 member saturated ring containing up to one other heteroatom
selected from oxygen and nitrogen,

30 where R4 is as described above and n is 0-2;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof;

provided that at least one of R, R}, RZ and R3 is a substituted aryl group.



represent a 5 to 6 nenber saturated ring containing up to one other

het eroatom 25 selected from oxygen and nitrogen; -7 23 NOV 2004 W Dl Boxsi7
PCTI USO / 16863 R15 is selected fromthe group consisting of alkyl,

Cl -Cl2aryl, hydroxy, alkoxy, substituted alkyl, substituted Cl-Cl2aryl and
hal ogen; myio918e48i and 5 Y is selected from al kyl, subspriikadebky!l and a
cyclic or polycyclic aromatic ring containing from3 to 14 carbon atons and
optionally contaipinhg fromone to three heteroatons rovi ded t hat when the
nunber of car bon %?%‘%%‘W%‘%MWW‘%W@W&%%WP argthopeiaxing ¢ \\o

het er oat ons Eomgulaii®n t he nunber of carbon atons is 4 10 the aromatic ring
contains at | east one heteroatom aml optionally substituted wth one or

more substituents selected fromgthe lgrgup consisting of: alkyl, substituted
alkyl, C1 -C 1l2aryl, substituted oal , Substituted C 1-C 12aryl,

hydr oxy, aryl oxy, al koxy, cycl oab fcw , cyan, hal ogen and protected
-OH, 15 and pharnaceutically acceptabl e s?:? ts, hydrates, solvates and esters

t hereof; provided that at |least one'8f R, Rl, R2 and R3 is a substituted
aryl group or a heterocyclic netkyl ene g)g’bstituent as represented in
Formula (I11). 20 Included anong \ P ntly invented conpounds of Formula
(il) are conmpounds in which R15 is Noi al koxy. Included anong the presently
i nvented conpounds of Fornula (l1) are Yhoseghaving Formula (VI): N, ,MCH
NN 25 Y (VI) wherein: It, RlL, R2 and R3 are each independently sel ected
from hydrogen, Cl-6al kyl, C -6al koxy, -(CH2)pOR4, -C(OOR4, fornyl, nitro,
cyano, hdl ogewmreimryl, 30 substituted aryl, substituted al kyl, -S(O nR4,

cycl oal kyl, - NRSFS 1 D8 RS S each gda,gnd;p[ @QQ&,M@@[@Q&@%6W/ USO1/ 16963 OH,
- CONRSR6, phosphoni ¢ acid, sul fgntj Cc acid, phosaﬁ)hl nic_acld and - SO02NR5RS,
wher e -(CHQ)I,OR , -C(O)OR™, formyl, nitro, cyano, halogen, aryl, substituted aryl,

substituted alkyl, -S(0),R%, cycloalkyl, -NRIR, protected -OH, -CONRRS,

phosphonic acid, sulfonic acid, phosphinic acid, -SOzNR5R6, and a heterocyclic

10 methylene substituent as represented by Formula (I1I),

R
NA
WX
V

where

pis 0-6,

15 nis 0-2, _

V, W, X and Z are each independently selected from O, S, and NR16, where R16
is selected from: hydrogen, alkyl, cycloalkyl, C;-Cyqaryl, substituted alkyl,
substituted cycloalkyl and substituted C-Cyqaryl,

R# is hydrogen, alkyl, cycloalkyl, C1-Cyaaryl, substituted alkyl, substituted

20 cycloalkyl and substituted C1-Cjqaryl, and
R3 and RS are each independently selected from hydrogen, alkyl, substituted
alkyl, C3_gcycloalkyl, and aryl,
or RS and RS taken together with the nitrogen to which they are attached
represent a 5 to 6 member saturated ring containing up to one other heteroatom
25 selected from oxygen and nitrogen;




pis 0-6, 5nis 0-2, R4 is hydrogen, alkyl, cycloalkyl, d-Cl2aryl,
substituted al kyl, substituted cycloalkyl and substituted C-d 2a¥3INﬂVéﬁﬂd
R5 and R6 are each independently selected from hydrogen, alkyl, substituted
al kyl, C3-6cycloal kyl, and aryl, 10 or R5 and R6 taken together with the
nitrogen twowhssakr they are attached represent a 5 to 6pfpRiBRNKsK3t Ur at ed
ring containing up to one ot her heteroatom sel ected from oxygen and

nitrogen; R15 is gl.ec ro the cons sting of alkyl, Cl1 Cl2aryl,
hydr oxy, al koxy, 15“§ W‘St lFMFé&W(EI'Y@’?aP*‘P"Yand hal ogen;
mis 0-6; and Y i ssubstitueeitabkgl, sfubmmtaﬂ(k]yd:lga@ud)ﬂmlbgnhed al kyl and a cyclic or
pol ycyclic aromatic ring 20 containing from3 to 14 carbon atons and
optionally containing fromone to three heteroatons, provided that when the
nunber of carbon ®is@fsatds 3 the aromatic ring contains at |east two

bet er oat v8 and when t he nunber of carbon atonms is 4 the aromatic ring

contai ns at Ieast on eroat o and naII su tuted, with one or
more substituent s %&eﬁk“ﬂ f&&lﬁm}’ﬁ’e“tajr@%“@&ﬁ&h ’6#“’ argmatig ring 5
substituted al kyl commxﬁizfamyltq l4$aﬂb91tatbm$@dopi)ooillyabdtyﬂmgmmataltﬁmteed C
j-Cl2aryl, hydromm%{o&?m,de@ﬁ&%xnmgx&mgt}f'sx&owamﬁsr thEYGRgic hal ogen and

protected - OH and_phar naceuti cal accept a y rates, solvates and
esters thereof; WgﬁPWdélﬁasE‘PYathetaﬂoatP@&%‘ld whefthegunger qfgarbquatomds 43 i s a
subst i t utted aryl ghmmuehﬁmmkud@doammoawnemmr@mmwsmbsluﬂ;vant ed conpounds

of Formula (11) ar»%{hho(ﬁg gprﬁ) nﬂ?ﬁugxents selicc d d'orlg_:%e rqu%ccwlstmg ﬁg%‘ghll s not al koxy.

35 Preferred anon s are those in
whi ch, either. Rsrlésnalteé@l!sslt‘i?rqtml avtgsnmteémloﬂkyh mbshipted 6gdizaryld 23 NOV 2004

WO 01189457 PCT/ Um%iﬁ&@ﬁxpmko@ dySloRl! @8 Byand Aelogad arldpratec Bl t ut ed aryl ;
and in either case: R3 are each mdependent y sel ected from hydrogen,

Cl 6al kyl, C1_6al koxy, 5 nitro, cyan, halogen, aryl, substituted aryl,

substi t ut®ed al kylapd phamhaoeutitally acceﬂwbbsplkaohjdmmbldawsm;ehﬂﬁmf;aci d and
sul fonic acid; R15 is sel ect ed fromthe group consisting of alkyl,

substi t uted aIkI Cl.C12 kx and.,hal ogen;
y provid at at e toneo q %2 and R3 1sasugstitutcd aryl group or a

heterocyclic methylene substltuent as represented in Formula (I1I).

20 Included among the presently invented compounds of Formula (IT) are compounds
in which R13 is not alkoxy.

Included among the presently invented compounds of Formula (II) are those having

Formula (VI):
H‘I
R R
) -OH
R (CHa)m
Nay
R'% X, -OH
N-N_
25 Y v
wherein;

R, R}, R2 and R3 are each independently selected from hydrogen, C_galkyl,
C1-6alkoxy, -(CHQ)pOR4. -C{O)YORA4, formyl, nitro, cyano, halogen, aryl,
30 substituted aryl, substituted alkyl, -S(0),R%, cycloalkyl, -NRSRS, protected —
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mis 0-4; and 10 Y is selected from phenyl, pyridinyl and pyrimdinyl,
where the phenyl, pyridinyl and pyrimdinyl are optionally substi t@# ﬁﬁl yvl th
fromone to three substituents selected.fromthe group consisting V1004
al kyl, substituted al kyl, Cl-Cl2aryl, substituted Cl-Cl2aryl, al koxy and
hal ogen; lWwoéagssshar maceutically acceptabl e salts, hydr gGssofiRkasat es and
esters thereof. Particularly preferred anong the presently invented Fornul a
VI compounds are ghich, Ris a,substituted Cl-Cl2aryl 20 and Rl

i s hydrogen; R2 an@%ﬁReéhW&%ﬁéﬁgﬁalé?ﬂ%? dpbpsplinicgeid pdn hy dr ogen,

Cl- 6al kyl, Cl_6al k82yNRSRSi tro, cyano, hal ogen, substituted al kyl and

cycl oal kyI R15 i swigkected fromthe group consisting of alkyl, substituted
al kyl, Ci- ClZaryI , . 2b al koxy and halogen; mis 0-2; and Y is selected from
phenyl, pyridinyl B¥yrinidinyl, where the phenyl, pyridinyl and

pyri mdingl are oatsioamal ly substituted with fromone to three substituents

sel ected fromthe t i ng tituted al kyl,

Cl- Cl2aryl, substi Fu{%’g E(ﬂ%ﬂg aiknl Fkgkwiﬁ%“ﬂ%ﬂe‘gé%ﬂ subsjppted

phar maceutical ly ae)@lvpkﬂbhtbsubmhtﬁcﬁ@ﬂarwtw sol vates and esters thereof.

The nost pref erredRaWa}J&gchqﬁch&gér}ﬂ S(J'I% ﬂf”%}f‘ﬁ%’ ]héqb «fgppounds are
y

those 35 in which, Ris a substitute hen ring; and Rl is
hydrogen; -10 2 3 M) Cagseciaalsybandegds 7 PCT/ USO1/ 16863 R2 and R3 are each

i ndependadt |y sel eﬁﬂ%ﬂR@ﬁk&iﬂ&&(ﬁgﬁﬁlmt@mtﬁ&%hrkfﬁlwhlcﬁuhﬁ&rhﬁm@d al kyI and

hal ogen; R15 is se .consi.stin I - 4al koxy,
Cl-Cl2aryl and ha %%eﬁpa% m i s%s%ﬁrgm‘? com%%‘l“%c’?‘@&“? eﬁ‘}“"‘??% I pyri di nyl
and pyrimdinyl, W@&maw@rﬂyﬂnmpm dinyl and pyrimdinyl is opti onal |y
substituted with fromone to three substituents selected fromthe group

R13 is selected from the group consisting of alkyl, C;-Cjqaryl, hydroxy, alkoxy,
15 substituted alkyl, substituted C1-Cj2aryl and halogen;

m is 0-6; and

Y is selected from alkyl, substituted alkyl and a cyclic or polycyclic aromatic ring
20 containing from 3 to 14 carbon atoms and optionally containing from one to three
heteroatoms, provided that when the number of carbon atoms is 3 the aromatic
ring contains at least two heteroatoms and when the number of carbon atoms is 4
the aromatic ring contains at least one heteroatom, and optionally substituted
with one or more substituents selected from the group consisting of: alkyl,
25 substituted alkyl, C1-Caryl, substituted cycloalkyl, substituted C-Coaryl,
hydroxy, aryloxy, alkoxy, cycloalkyl, nitro, cyano, halogen and protected ~OH;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof:
30 provided that at least one of R, R!, R2 and R3 is a substituted aryl group.

Also included among the presently invented compounds of Formula (II) are
compounds of Formnla (VI) in which R13 is not alkoxy.

35 Preferred among the presently invented Formula VI compounds are those in which,
either:

R is a substituted aryl; and R1 is hydrogen;

-9.




consisting of: alkyl, substituted alkyl, Cl-Cl2aryl, substituted Cl-Cl2aryl,
10 al koxy and hal ogen; and pharmaceutically acceptable salts, hydrNgVE8),

sol vates and esters thereof. Preferred anong the presently i nvent ed
conmpounds are: 4- { N[ 1-(3,4-Di nethyl phenyl)-3-net hyl -5-o0xo- |

, 5- di hydr owpledgakr 4yl i dene] hydrazino )- 15 3'-hydroxybi peggi¥érfsssa’ boxylic
aci d;

4'-{N -[1-(3, 4-Di net hyl phenyl ) - 3- met hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-yl i dene] h
ydr azi no) - 3° hydr oxybi pbenyl - 3- carboxylic acid; 3'-{N-[1-(3,4-D

met hyl phenyl ) - 3- rmislhydre@n (B.KdJRIJ.l,S5SIﬂ]SI|1WIddﬁjﬂyI’ azol - 4-yl i dene] hydr azi no} -

2=hydr oxyhbi p;}mi/ Cg%r boxylic acid; 20
3-(N -[1-(4-ter ut ?hen yl)-3- et hyI -5-0xo0- 1, 5-di hydr opyrazol -4-yl i dene] hy

drazino )- 2'-hy R praeash rndgn@ctfﬁwwtﬁbfrmhwdrog% Br-galieyl, Jy pgatkoxy,
.[1-(4-tegt-butyl nhwy}aho,sam@hmsh s5bsﬁiﬁﬂ:d aryﬁmmkthmsifmyrcmnﬂ

yI i dene] hydr azi no) - . %%ab I -3-carboxylic acid;, 2-.Aza-3
-{N-[1-(4-tert- bLRhS??pBﬂ'éﬁﬂ )E@SPH’E{W'I s8§ "§ di hydr opyr azol -4 25

yI i dene] hydr azi n®k zssehg;dtfmytbcphwhs:s&ng:dmh@kw:tmn@mlldl Wﬂle {

-[1-(4tert- butx?@%f - -nethyl 5- ox0-1, 5-di hydr opyr azol -
ylldenejbydra2|no hy roxyblphenyl 5- carboxyllc acid;, 2

Aza-5' - chl or o- 3- (NS e 4_ di net hyl phenyl ) - 3- met hyl - 5- oxo- 1, 5- di hydr opyr azol
-4- ylid#ne] hydr ams@aécteafmiﬂydr oxyb| phenyl - 3-car boxylic acid; 30

2-Aza-3' -{N -[]-(4 t ] hydt opyr azol - 4-
yl i denej hydr azi no hg ﬁﬁo‘kln gn%d%nﬁlgrgge tﬁgﬁhe?yl@y%‘g‘r%ox{jﬂyf%’%é Pd 2
Aza- 3-{N -[ |- (3, 4-2% optienaly pﬁmegLﬂmquawm@e@smmwm;heazol 4-
yl i dene] hydrazi no group coddiéh; i, subBdicied Aty subdmed

-(N-[t-(4-tert ﬁr% Gggﬁﬁ%@mt hyl - oxroﬂ%tf,}i argl hydr opyr 30?94 yl i dene] hy
dra2| no } 35 2 -hy@? %‘ hyl bi phenyl 3-carboxylic acid;
3-{N -[ 113, 4- di rmed phaimpleticdlly a@eptatidsalts, Bydoes-sbivates and esters thereof.
, 5-di hydr opyr azol -4-yl i dene] hydrazi no )- 2-hydroxy-3-tetrazol-5-yl bi phenyl;
{11 2 3 Nov 2004 V\D ‘89 57 PCT/ US01/ 16863 3' -{N
-[1- (3, 4- di met hy IEgticH ey preserprd pmone the prsseptl il‘yﬂ'ﬂ?dfﬁym‘%ap%%w@ﬁiaﬁ i dene] hydr azi
no }- 5'-fl wheseidwhidhydr oxybi phenyl - 3- car boxyl i ¢ aci d;

7- ({N—[l (3,4-diggth b&hﬁ%]y thyI 5- oxo0-1, 5-di hydropyrazol 4-yl i dene] hy
drazino)- 2 hydroxypﬁjenyl uﬁ)cgzl I'n-4[ 1H - one- 3-carboxylic acid; 5 7-((N-[

1-(4- tertd but yl ph | ) - 3- et hyl - 5- oxo- 1, 5-di hydr opyrazol 4-yl i dene] hydr azi no}
- 2- hydr oxyphenyIRldsbiydmgénn- 4] | H| - one- 3- car boxyl i ¢ aci d;

3-Aza-3"-{N -[1- @23 R FELAY lnBEHEREy BBl O] fiyBroBehOc ety T ]k GRY T @z ol - 4-
nitro, cyano, halogen, substituted alkyl and cycloalkyl;
R13 is selected from the group consisting of alkyl, substituted alkyl, C3-Cyoaryl,
25 alkoxy and halogen;
m is 0-2; and
Y is selected from,
phenyl, pyridinyl and pyrimidiny}, where the phenyl, pyridinyl and pyrimidinyl
are optionally substituted with from one to three substituents selected from the
30 group consisting of: alkyl, substituted alkyl, C1-C1oaryl, substituted C{-Cjqaryl,
alkoxy and halogen;
and pharmaceutmally acceptable salts, hydrates, solvates and esters thereof.

The most preferred among the presently invented Formula VI compounds are those
35  in which,

R is a substituted phenyl or pyridinyl ring; and

R1 is hydrogen;

-10-



ene] hydrazi no}s 2' - Rydr oxy carboxylic acid; 15
(3, 4- Di et hy! %%@H%H)mga% 'ad 8%968" lyseleaieﬁg?emaw?gawm&'kw wér@quhydraz. no} - 2
hydr oxybi pheny| alBylastHalogsrt, i c acid; 3'-{ N -

1- (2- Et hoxy- 2- oxogt py
yI i dene] hydr azi n8§ j}y'l‘%wgdr Oxygxggﬁ%gfﬁg)&&,gg?%fm&{ & El@lé& (él_q\llzaryl
-(1- (3, 4-di et hy a9 Qﬂlﬂa 3-met hyl - 5- oxo- |
5 di hydr epyr azol m4s @/ kdddene] hydr azi no} - 20
2-hydroxy-4'-(tetgaz I-5d- | ) bi phenyl; 3'-(N-{ 1-[2-(N
tert-butyl)am no- 250X 8% - 3- et hyl - 5- oxo- 1, 5- di hydr opyr azol -
yI i denc) bydr azi no) phighyl tpyddiopl wisi gyhimidiyl, 3shera thie phepyli gyridinyldind pyrimidinyi is

-(N -(3-Chloro- 'oﬁu@naﬁr bEﬂi‘ﬁtPV (Q%jg%t{;?,%é s’ltﬁé gé@%%%%rﬂ% I-4-y| i dene] h

ydra2|no }- 2'-hydrox

5-chl oro-3- (N[ 1- (%’“ﬂs‘ﬂgﬁ%w{sﬁmﬁ%d)ﬂkz feCrapryl.substinted Cy-Capanldr opyr azol - 4-
yl i dene] h9dr azi no} alkoxkp ywsirharyend' (tetrazol 5-yl )b| phenyl 3 ={N-[1-(3,4-D
i met hyl phenyl ) - 3- | - 5- h [az i depe ydrazino }-

2- hydr oxybi phenylgglb |c“§?%§'ﬂep%85%l E’Y%X?fzsog'ém esmsth 'u}

{N -(1-(3, 4-di et hyl phenyl ) - 3- net hyl - 5- oxo-1, 5- di hydr opyrazol -4- 30

%ll{ﬂfﬁ] ?gdLaZI noérefamafamdﬁ emlmmmbcbé St ar g ﬁar boxylic ?C'4d \i dehe] hyd
| r razo i ene

azino }- 4%&2@%&% '%F‘B%‘Saﬂxf"g)gaf'(’:*lyﬁmpigaz{’!{igyl?dg%e]hydmﬂno Y Y

[

|

yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 5- car boxyl i ¢ acid; 3-Aza
3-(N-(1-{3-nethyl -[4-(1-nethyl et hyl)phenyl]-5-o0xo-1, 5- dlhydropyrazprygmulo
yl i dene) hydr azi no) - 2' - hydr oxybi phenyl - 5- car boxyl i c aC|d 3-Aza

3" -{N -(21-(4-tertbutyl phenyl . -3-net hyl - 5- oxo-1, 5- dlhydropyrazol

yl i dene] hygigarjso@} - 2' - hydr oxybi phenyl - 5-carboxy|ic acidkcﬁhmgpkg@o-S'-{ N -
1- (3, 4-di net hyl phenyl ) - 3- nethyl 5- oxo I 5-di hydr opyrazol - 4-

ylid -

S[1 -

[ I-(3, 415) néthigrophiphplyl4-Qutwesliverid;s 5- oxo- 1, 5- di hydr opyr azol -
d hyd I
yl i dene] hy faZ{Nﬂﬁ)(s'lUJHész’é ﬁﬁaﬂ?/i So?to-qyé}}%érléb)lx&znﬁ&ylﬁheae%?ﬁiruinyl . dene] hydr a

3'-{N-[I-(4 -et h 5-oxal di"hydr opyr
zi no}- 2= af@&w %R@ﬁ(}/‘c °<‘E%l'r°t§6‘5¥y| ic acid; -12 2 3 NOV 2004 WD 01/ 89457

PCT/ US01/ 1685’3N( [3-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidene)hydrazino }-

{N-(1-(3,4- @%ﬁi%ﬁ%&boﬁy}?’%&ﬁyl 5- ox0-1, 5-di hydropyrazol - 4-yl i dene] hydr

a2| no } X- I phe . trifluoronet hanesul f onam de;
“(N - ( PO 3* (N’ -[1-(@-tert-Butylphenyl)- ?,-rnethyl-f)J oxo—l ,J-dihydropyrazoi-4-ylidene]hydrazino )

(3 4Ui chl or Dhlpdronybiphedyiiaftykylib-acidp- 1, 5- di hydr opyr azol - 4-yl i dene] hydr azi no }

- - hydr oxy I 2 i

-{ N [ 3- met hgﬁag?rml ng(a’%g "QM‘{%@ ﬂﬁé 15-‘?»( ls'thZdrﬁpygzdl'qﬁydr opyr azol - 4-

yl i dene] hydr Wﬁzﬂnq}ysd?lﬁ%%rbgﬁ@ﬁwpll@% asidaci d;
2-Aza-3-{N"[1-(4-tert-butylphenyl)-3-methyl-5-oxo- 1,5-dihydropyrazol-4-

25  ylidenelthydrazino}-2-hydroxybiphenyl-3-carboxylic acid;
3-Aza-3-{N*[1-(4-tert-butylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2*-hydroxybiphenyl-5-carboxylic acid;
2-Aza-5"-chloro-3™-{N™-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo0-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;

30  2-Aza-3"{N-[1-(4-tert-butylphenyl)-3-methyi-5-oxo-1,5-dihydropyrazol-4-
ylideneJhydrazino }-2"-hydroxy-5"-methylbiphenyl-3-carboxylic acid;
2-Aza-3-{N*-[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-dihydropyrazol-4-
ylidenelhydrazino }-2"-hydroxy-5-methylbiphenyl-3-carboxylic acid;
3-{N*-(1-(4-tert-Butylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidene Jhydrazino } -

35 "hydroxy-5"-methylbiphenyl-3-carboxylic acid;
3-{N-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazo!-4-ylidene]hydrazino ) -
2-hydroxy-3"-tetrazol-5-ylbiphenyl;

-11-



8- { N'-[]-(3,4-dinethylphenyl)-3-nethy|-5-oxo-1,5-dihydropyrazol-%ﬁ

yl i dene] hydr azi no} qui nol i n-4[ I H - one- 3- car boxyl i ¢ aci d; 5 NOV 2004
3-{N-[3-net hyl -5-0x0-1-(4-trifluoronethyl phenyl)-1,5-di hydropyrazol -4 10
yl i dene] hydr azi no} - 2- hydr oxybi phenyl - 3- car boxyl i ¢ aci d;

d
3" - {N- [ 3- matohnilsedsy 0x0- 1- (4-N _ PCT/US01/16863
nmet hyl car boxani i do! phenyl ) -1, 5- dlhydropyrazol 4-
ylid
I d

| i h d boxyl
G (105 T IN SRR e B s s deveie oy Seaariely azol - 4.
yl i dene] hydr &zfluew)2-Bydrdxybiplexgli3iqaivexytic a3d;y| ) net hanoyl ] net hanesul f onam de; 15
hyir oxybi phenl 3o parimfiheby) e ety S IRERES ok ARG ANERSE ! ") 2
- (4- met hyl ph%‘%ﬂ@“ﬂheﬁﬁlﬂml‘dﬂl‘ﬁiWéWWbWbFac!li-yl i dene] hydrazino } -2'-
hydr oxybi phemyiN-pt- @&Erbmtﬂbheﬁylﬁﬁhﬂﬂly@-oxo(ll\} d1lliydropyrazol-d—yhdene]hydrazmo }-2-

1-(4-chl | - I"i"d hyd
-2 20 hy A R ERRT b RS ppoR i 5 o0 Yl denel vdrazine
-(N -[1-(4- f&@@#@ﬂh@ﬁy(Bﬁ-dﬁmﬂBiﬂhyﬂyl)B-memd-i -0%6-t 5-dihgldroyyazalzas| - 4- yl i dene] hydr azi

2" - hydr gxdRhBRaRN o g ic o N-[ 3- net hyl - 5- -
2024 tri fl>/ucr)r orret hox henﬁlﬁ(y Pﬁﬁ%ln%)% éngool ?adzo( - 4! e oxe
yl i dene) hydr 8% {P\W 51 &?@Wﬁhyl@h@& 5ol iSdibydiopyrazpisd-

3-{N -[14¢3, ﬂi&ﬁmm@mﬂmxyapmhwfwxm%& 5-di hydr opyrazol - 4-yl i dene] hy

d [ |
3ra{2|Nno%| -(33%95%}{%;%%%‘)! 1P€ '%%n% ox? %drfpyéaz?)&o 1, 5-di hydropyrazol -4
- ylidene] hyﬂrdarquhyél}amo} Zaih Qa‘xlybhepﬁérpﬂbos’hemdaoxyl ic acid; 3

i{N [3-tent- sru:rmdmi (485143 aluﬁi&nwhaﬂgwﬁ&hyﬁs-@mpridﬁyﬂé yggapyr azol - 4- 30

y |dene]hydr box l'ic acid; 3'- (N =(3-nmethyl- |
- (4- et hyl - 5}% 'taz‘?“?id%'&% %ﬂ?ﬂi}ﬁﬁca@" 8R4 5- di hydr opyr azol - 4-

yl i dene] Wdr&z{NnB}G %Dlmslhtﬂnimw@rbhénw-LSdlbﬂirde;dI%{yh@anemydramno}-2’

3" -{N -[1- (4nyalorpiphersi BREBYYRORRY | ) - 3- met hyI 5-oxo- 1, 5-di hydropyrazo] -4-

yl i dene] hydr NQ).z 2- -3-C I|c aC|d 35
3 -fN-[1- (3?’51%[:?7%{2:}?9%%@}%‘831?%%@ 7P dfPPS"a%ﬁl Hydr opyr azol - 4-yl i dene] h
ydrazi no} - 2$'hdh3cdiw¢x§wn M;dxyblﬁlcnﬂﬁmwyihcacﬁ:l d; -13 2 3 N OV 2004 WO

01/ 89457 PCTj_ 1ELE& 1{6 D-3-methyl-5-
H&Sq gl og%) ™ g ?xo-]smltl:ﬁdﬁp FZOM— g%egf]hwmﬁ"o}dene] hydrazin

[1-(3,4- h){flrcP

0o}- 2-hy "Y’é f‘S'QDVP*ﬁP!BhenyI 3-{ N -]

1- (3, 4-di netmmghemm )eftawayemm@-oﬁoeﬂwm&n&yds BY6AT, D Pty BEFazdh4-

yli denej hydrﬁ%%ﬁ;_ hgg){]gg% Lpi phenyl; 5

3-{N'-[1-(34 ,ﬁ}t a/ 3“) &%15d|hydropyrazol 4-yl i dene] hy

dr azi no} - F-{N- [3-Chloro— (3 4-dimethylphenyl)-5- oxo-l ,-dihydropyrazol-4-ylidenelhydrazino ) -
2-hydroxybiphenyl-3-carboxylic acid;

25  5-chloro-3-{N*[i-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene}hydrazino }-2-hydroxy-4*(tetrazol-5-ybiphenyl;
3-{N-[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidene]hydrazino }-

*hydroxybiphenyl-3,5-dicarboxylic acid;
3-Aza-3-{N*[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-dihydropyrazol-4-

30  ylidenelhydrazino}-2-hydroxy-5-methylbiphenyl-5-carboxylic acid;
3%{N*{1-(3,4-Dimethylpheny!)-3-methyl-5-0xo0-1,5-dihydropyrazol-4-ylidene]hydrazino -
2"-hydroxybiphenyl-4-carboxylic acid;
3~{N*[1-(3,4-Dimethylphenyl)-3-methoxy-5-0x0-1,5-dihydropyrazol-4-
ylideneJhydrazino}-2-hydroxybiphenyl-3-carboxylic acid;

35  3-{N-[1-(4-methoxyphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidenelhydrazino}-2>-

hydroxybiphenyi-3-carboxylic acid;




bydr oxy-3' -tetrazol - 5-yl bi phenyl; 3-(N

(3, 4- di met hyl pheny! ) - 3- ( 1- net hyl et hoxy) - 5- oxo- 1, 5- di hydr opyr azd % 8V 2004

i dene] hydr azi no} - 2- hydroxy-3 =tetrazol -5-yl bi phenyl ; 3- {

1- (4-fluorophenyl) - 3-net hyl - 5- oxo-1, 5- dihydropyrazol-4-y|idene]hydrazino
4

id

F=0

10 hyﬁm@i -tetrazol - 5- y| bi phenyl ; 3-{ N :[ PCT/US01/16863
fl uor o- 3- net hyl phenyl ) - 3- net hyl - 5- oxo- 1, 5- dlhydropyrazol-4-

hydr gzj -2- t I | bi
N 5 et PO B it e BesRer sy Py e maramttaz ol - 4
dene] hydr a-hydmc};ézbnpl;edylbk,yJﬁxﬂﬁmma]mésal'ﬁonymide,phenyI 15
N -[1-(35 |- -
|1 dene] hydr aﬁﬁﬂtﬁ%@‘iﬁgﬁé b plosh T Aoy za@m&%%oﬁpyr
3, 4-di neth 5P|19H¥ ﬂlcri'ﬂdryl 5- oxo- 1, 5- di hydr opyr azoi -
i denej hsdra’qmg b-w%nwmauor&ﬁsmmeﬁyn&yalbydmisﬁaydw

N-[1-(3, 4- 1, 5-di hyd | -4 20

deLe] ﬁydr%@%@?%@m e@’fl x ‘°9?“b?);§ﬁeny| |3 %/Nropyrazo

- (3. 4-di rr&ﬂﬁ‘y{llmﬁyleﬂlylﬁh@plwm&ﬂmlﬁew} Sdibycdoepyragol-di hydr opyr azol - 4- i

dene] hydr ﬁ%&lmﬂ';@‘ﬁl;mﬁ%gﬁ féﬁ(ﬁ(ﬁg@&yl ic acid, |
I uor

-[1-(3- 4met oxo- 1, 5- d| hydropyrazol 4-
enc] hydr SNy ke Goarema RS- T BhgTrBHgrol-42 ‘
[1-(36fl ylﬁkai}ﬂrdxﬁﬁﬁd})d Wyﬁlbheﬁylmaiaﬁykyiﬁa@xo 1, 5-di hydr opyr azol - 4-
e AL D 1S Ao \
- di hydr opyr didgrelhydrazing c?ehﬂé‘}qiryﬂpmﬂﬁmlyhbmoxybl phenyl - 3- car boxyl i ¢ aci d; |
- N-t ent - buRgx Y- llﬂ(&(d—diﬂibtﬁ l%nfrl)—ﬁ\lme&lyl- 5-oxo-1,5-dihydropyrazol-4-

—_ A~

| —r—— - -
FAH—H—F“H—/'\—I—F“H

=z

<
o

zZ-—~=
z

pa

ygr (E))p;nre : Q%IF ﬂ' M&%%&%ﬂ%%ﬁ} lqgéxat}oguw%gﬁwamdg, am no- 3- { N-|
! 4- dilfret HyNplBewtyk5-8xaipliyy L5 hooropyrszobtiHylitnalimyiraaino)-2:4-

(
en[ellbx(/g I BydtkoR phe,?yi-h;eﬁf,%w@acmenyl
5 di hydr opér{ﬁpréﬁgg’yw'ﬁ%‘@m )éé?’f?ol)??hydm?m;‘uﬁde“?]@ﬂm&%] 25- y| bi phenyl ;

5 hydroxybiphenyl-3-carboxylic acid;

3" - {N— [ 1-(3- illﬂquQQ@tﬁ&Xé&ﬁ@ %Etn}ilfﬁi q)SOdili]ygn%p ﬁy%g@@ﬁ]wﬁégl i dene] hydr az

i no} -2 hydr.oxybi phen car ox I C acl WO 01/ 89457
PCTI USO 1;(168 lydrozybiphenyl-3-carboxylic acid

(N-[ 3- et hyl 3% Sqummudr@h&yn-ﬁn&hpémkaﬂb{dﬂiympjimw%ylihm&ildhﬂwmapyr azol - 4-

yl i dene] hydr aig t etrazol - 5-yl bi phenyl ; 3' -
{N-[3- rreth >ﬁcl)' ?¥ Mc ng pent afI uoro bhenyl ) - 1 5-di hydr opyr azol -
dropyragol-4

yl i dene] hydr%‘iNr{é methyl- S‘HW}’GX‘?%YW
ylidene]hydrazino}-2"-hydroxybiphenyl-3 -carboxyhc acid;

25  3-{N“-[1-(3,4-dimethylphenyl)-3-ethoxy-5-ox0-1,5-dihydropyrazol-4-ylidene)hydrazino }-
"-hydroxybiphenyl-3-carboxylic acid;
3-{N™-[1-(3,4-dimethylphenyl)-3-(1-methylethoxy)-5-oxo- 1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
3> {N*-[3-tent-butyl-1-(3,4-dimethylphenyl)-5-ox0-1,5-dihydropyrazol-4-

30  ylidenelbydrazino}-2"-hydroxybiphenyl-3-carboxylic acid; |
3-{N*[3-methyl-1-(4-methyl-2,3,5,6-tetrafluorophenyl)-5-oxo-1,5-dihydropyrazol-4- |
ylidene}hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
3-{N™[1-(4-fluoro-3-methylphenyl)-3-methyl-5-ox0-1,5-dihydropyrazol-4-
ylidenelhydrazino }-2*-hydroxybiphenyl-3-carboxylic acid;

35 3-{N-{1-(34-dimethylphenyl)-3-phenyl-5-oxo-1,5-dihydropyrazol-4-ylidene]hydrazino }-

“hydroxybiphenyl-3-carboxylic acid;

Q.OOIOO
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53 = N[

1- (3, 4-di fluorophenyl) - 3-net hyl -5-o0xo0-1, 5-di hydropyrazol -4-yl i dene';]zhwv H3% no
} - 2'-hydroxybi phenyl -3-carboxylic acid; 3" -{N -[

1- (3, 4- di net hyl phenyl ) - 3- met hoxymet hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-

yl i dene] hy ¢rppisagy - 2- hydr oxybi phenyl - 3- car boxyl ic acid; 116863

1- (3, 4-di nBt hyl phenyl ) - 3- met hoxynet hyl - 5- oxo- 1, 5- di hydropyrazol 4- 10

yl i dene] hydr gz tetr

1- (3, 4-di fl ug ‘3‘3@ (ayT#'X‘gﬂy Wi‘ri‘?s“’o*xp e"fk ég'd%H%@%’B%&%QUF@i{‘Y?W‘U’é‘ne] hydr azi no
}-2- hydr oxy 23wdrexy-F2adtazdd-Syitipheiydny | ; 3’ -

(

-{1-(3, 4-d mefmumwmwmetﬁmyrs'o&&wgdgmmoﬂﬁ5 di hydr opyr azol - 4-

yli dene] hydr azi no} - 2- hydrox oxyli1c acid; -{N
=[1- (3, 4- di mf!P %@qyrfy[etrazol -5-ylbiphenyl;
5- oxo- 1, 55di By{ﬂr pqymﬁdmyﬁwhyﬁyl)@beaawmdkcaz.ﬁ-ﬂmydropyrazoi-4-yhdene]hydramo}

6- quoro 2' d en boxyllc aci d;

-{N-[1-(3, 4- g}ﬁﬁ&erf’ﬁy?'t%u '?é)ylbé" >?’d 3-propyl -1, 5- d| hydr opyr azol - 4-yl i dene] hydr
azino }- 2-- Hrﬂi?&dph@mheﬂl)édﬂmmethcxﬂéwdw »>-dihydropyrazol-4- _

3-{N -[1-(3, n&he]ﬁ,tdmnehgm drdxy>-@iL0R5-Phipiy: 1. 5- di hydropyrazol - 4-yli dene] hy

(Izlrﬁl ? g L (ZZII ﬁé?‘h@%%ﬁ@ﬁ%l’t)en%l f 'ﬁ%’f%??%#%?ﬁ”gﬂ%‘/zl%wq@“éhyé%"% ‘3. di hydr opyr az

ol - 4- yl il@endduyxy+3awiraro}-5-gibiphgng; oxybi phenyl - 3- car boxyl i ¢ aci d;

3-(N -[1-(3, 5- |, 5;

di gydrgpyﬁazgl ﬁt -H—%{){B—Ee )‘fz) §n£vli)]3 ’g&ﬁ’};g OX(LﬁEH&@gpyF%?ra)zol gX§I b| phenyl
25 3'-{N -[ 1¥hdgn Hﬁ‘i‘@?h@f A ?U‘?}!’lf%)’lahheﬂ]yl 5- oxo- 1, 5- di hydr opyr azol - 4-
yl i dene] hydr az{an}mea;ymydwxybumb@wéth)sphe@nhwahydeopwm 3-{N - [

1-(3,4-d t ) 5- (Rhyd |
yl |(dene]|hrr§r ii{‘lieﬁe - -ﬁﬁ Lg&%yé'w%‘“{’%@%%eﬁwyl E)I p%eggpyral\llz?z bydroxy 3'-{N

- [ 3- met hylP- 530RGLIHC d4timethiphaailcheysidin-4-pheenpt ) 5-dibBlapytagadito- pyr azol - 4- 30
yl i dene] hydr gmmﬁﬁhmgpylhy&wb)pheyyll}éﬂgoﬂhfcIaé;@r onet hanesul f onam de;
N-(2' -hydr ox
1- (3-f1 uoro- ﬁe[t‘%%%ﬁ%ewwmﬁbﬁayﬂw4gl'%?’6° -8Ry B 4by r azol - 4-
yl i dene] hydr ahdeml'})’dnplheh%*by@ﬁawﬂ}te&azm Stylbipliefiyluor onet hanesul f onani de;
N[(l 2( Zy]gir Oé)r/g N-fi G 4-d1methylphenyl) 3—pyndm-2—yl-5 -oxo-1, 5411111%&% pazol4 oyt azol -

- 3- X y yraz

yl i dene] A dré’i‘{%ﬂ’@%’fﬁ%ﬂ%éﬁw y-§| ‘f‘-“‘-zi‘ily“i@'{ef“flfl uor onet hanesul fonam de 35
N- 2' - hydr ox 9~ {31" EI{(&M{M@JMI)FMpmduphﬂFWMb-de@kmﬂ-oxo | , 5-di hydro- pyraz

[
(

-4- yliden 2R henvr-vd lidacdg.t i fluoronet hanesul f onami de;
512 3 Now JHSERSE0. L MO han e i o
3,

3 N(3-{N I
PABTRRR 1 A KL KR L IR P o St PR
[ dene'] hy dr glidemgbydraZindlyZihyaixoklpi3plaeaaytls-@Bbiptityguani di ne; 3'-{ N -

1
- (
yl

|
|-(3, 4di g8t gl RAIY k3 aShd oy indey?s o DY U RYABRL 4- Y1 | dene] hydr azi no

}-2

ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
3-{N-[3-methyl-5-0x0-1-(4-trifluoromethylpyrimidin-2-y1)-1,5-dihydropyrazol-4-
ylidene}hydrazino }-2"-hydroxybiphenyl-3-carboxylic acid;
-N-tert-butoxycarbonylamino-3-{N*{1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-

30  dihydropyrazol-4-ylidene]hydrazino }-2-hydroxybiphenyl;
3-amino-3-{N*[1-(3,4-dimethylphenyl)-3-methyl-5-o0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxybiphenyl;
3-{N-{1-(3-fluorophenyl)-3-methyl-5-0xo-1,5-dihydropyrazol-4-ylidene)hydrazino }-2-
hydroxy-3*tetrazol-5-ylbiphenyl;

35  3-{N-[1-(3-fluorophenyl)-3-methy)-5-oxo-1,5-dihydropyrazol-4-ylidene]hydrazino}-2*-

hydroxybiphenyl-3-carboxylic acid;
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| rydr oxybi pbenyl - 3-carboxylic acid; 5 2 3 NOV 2004
3-(W][1-(3, 4-di net hyl phenyl ) - 3- et hyl - 5- oxo- 1, 5- di hydr opyrazol - 4-yl i dene] hydr
azi no}-2- hydroxy-3' tetrazol-5-yl bi phenyl; 3

-{N=[ 1- (3, 4di net hyl phenyl ) - 5- oxo- 3-t hi en- 2-yl - 1, 5- di hydr opyr azo] - 4-

yl i dene] hygigemissysy - 2 =hydr oxybi phenyl - 3- car boxyl i ¢ aci d;pcdse116863

{N -[3-cycl opropyl - 1- (3, 4-di net hyl phenyl ) - 5- oxo- 1, 5- di hydr opyr azol -4- 10

T e RN S R R B R B LGt sl - 3.
i denel hydr alidenejbydfezingld2-bydydiy i etazbl-Bylbiphendxyl i ¢ acid; 3-{ N

¢ oxybi phory o 0 hyd 2 =
(()xybi plhrenr%ﬁwg-car 32( é1q%9436%eﬂédﬁ¥1@fyﬁﬂ}ﬁf‘§9ihy£ Q@HZQQ;DG] ydrazino }-

;

{NZ[1- (3 ""a‘?%Pﬁ’??b%‘é‘ﬁ‘};‘P’ij@hf("V"%@fh?W’étaﬁ?pl) 5- 0X0-

ddl hydﬁopgst{a:zgL(aa-dmuor@mgl]}JGWI@m Bucd} 1 Rdibyalycphy @xl-a i@y drame pr boxyl i ¢
3

(benzyl oxyﬁlgglﬁﬂbjphiny{ 'cﬂb%?’hcatchyl phenyl ) - 5- oxo-1, 5- di hydr opyrazol -

dene] hydr ézﬁNTB)(Mzhmﬁl}bdnmw -pﬂ@wme@éwhéﬁﬁhydwml; -4-3- |

[ 3- et hyl - Sride¥n o}tI’JthHﬁB jaecy 1@4@3@;}5!&3@1 5-di hydr opyrazol -4- 20

N -

lid hyd h boxyl d; 3

5 oxo-1-1 r?ﬂ*f‘n‘? %?ﬁw&ﬁw{vﬁﬁﬁg'ﬁ%% b e L ghSEIAIA: done] hyar azi noj -2
hydr o>l9b| pldemsjiiydBzioa)- bbydydxyé vamazd-s ﬂblp}{enyl

1
yl
[
hy
3 .
|
a
[
y

1
d
5-
|

ci
3-
[ i

v derel et sehenlo N AL ORSTUL o At opl S SRR N

dene] hydrairm'dl‘?xybmhﬁnmkﬁﬁ@bwmmdnyl 3-carboxylic acid; 3-

; -[-1-(3, 4- t - ' ; | -
yli E:Iene]( hydr gﬁ@wﬁﬁg?g)eﬁ égrdﬁhgxy I C D%@?%LQWIRQY{.HO
3-(N -[3-ben bighes
tlrl L | uo]r(r)\mdst by{Nshe(mde)me}mﬁ:hdnyImeawﬁaMm&m-l ? dlhydropyaazol gf' CN[-
| dene r I C aci -[-

}/(3 4-di rrgt hzﬁd‘ ﬁ% ’{ygiﬁﬁngl %“’%’g’r%‘gf" % 0XO0- 5-di hydr opyrazol -4
yl i dene] Bydr a4 nH-( Mwwmmp@wméﬁwmBswv@@mzplé—a@mjhy@m{om

I[ 1- (3, 4-di m&y_hp{gmy}b)ph&mgmgo i @@hen- 3-yl - 1, 5-di hydr opyrazol -4- 30

-[

[

y
{N-[5- oxo- I - §4Ntii5 4-Hisiem ﬁém/bmﬁawp}o ﬁ-ﬁﬁu&}m padoiy Laéﬁé]malmhﬁzdl hydropyr a

zol -4- yl,jdepel h éra2| roxyblpheny 3 carboxyllc aci d;
N- (31- {th E‘(‘%’ 3(@3%%}?) 3- net hyl - 5- oxo- |, 5- di hydr o- pyrazol 4-

yl i dene] hydraz{Nhﬁ}(3,2-dhl)ﬂﬂ1ymh9tbl)fik(éwﬂwBHbeB4yhﬁeﬁu415mﬂaﬂmmeazol-46 23 NOV2004

WO 01/ 89457 dBoxvb 1-3-carboxyl

(1 -benzo[1, 3 o -5y §y oy IN'en% % lcmdd hgdrowrazol 4-yli dene) hydr azi

nol- 2'-hydro; g:h ethglphegy}ga)@,fnpteylégrﬂrml-}yl) -0x0-1,5:dihydropyrazol-4- .
yhdene]hydramno} 2-hydroxy-3tetrazol-S-ylbiphenyl;

25  3-{N{1-(3,4-dimethylphenyl)-3-furan-2-yl-5-0x0-1,5-dihydropyrazol-4-

ylidenethydrazino }-2*hydroxybiphenyl-3-carboxylic acid;
3-{N-[1-(3,4-dimethylphenyl)-3-furan-2-yl-5-oxo-1,5-dihydropyrazol-4-

ylidene}hydrazino}-2-hydroxy-3*-tetrazol-5-ylbiphenyl;
N-(2-hydroxy-3™-{N-[3-methyl-5-oxo0-1-(4-trifluoromethyl-phenyl)-1,5-dihydro-pyrazol-4-

30  ylidenelhydrazino}biphenyl-3-yl)-1,1,1-triflucromethanesulfonamide;
N«(2~-hydroxy-3*-{N"-{1-(3-fluoro-4-methylphenyl)-3-methyl-5-0xo-1,5-dihydro-pyrazol-4-
ylidene]hydrazino}biphenyl-3-yl}-1,1,1-triflucromethanesutfonamide;
N-{2-hydroxy-3>{N™[1-(4-fluoro-3-methylphenyl)-3-methyl-5-oxo-1,5-dihydro-pyrazol-4-
ylideneJhydrazino} biphenyl-3-yl}-1,1,1-triftaoromethanesulfonamide;

35  N-(2-hydroxy-3-{N™-[1-(3,4-diflucrophenyl)-3-methyl-5-oxo-1,5-dihydro-pyrazol-4-
ylidene]hydrazino } biphenyl-3-yl)-1,1,1-trifluoromethanesulfonamide;
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3'--{N

=] 1- (3, 5-di net hyl phenyl ) - 3- met hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-yl i dgrejdwrsiazi
no) - 2=hydr oxybi phenyl - 3carboxylic acid; 5

3'-{N -[1-(3, 4-di net hyl pbenyl ) - 3- et hyl - 5- oxo- 1, 5- di hydr opyrazol - 4-yl i dene] h
ydr azi no} - wé-ongskspxybi phenyl - 4- car boxyl I C aci d; 3'- {Nlpcrusoi6sss

1- (3-chl oro-4- et hyl phenyl ) - 3- met hyl - 5- oxo- , 5-di hydr opyrazol - 4-

lid hyd d I d ={

N O e R R Sy B%ﬁ%b%a%&ﬁ%*fh@ﬁ%rafm 4-yl i dene] hydr a
zino } - 10 widedejhydmezyddi-3hedgpybigheppir3addgydnidineaci d;

3 -{N-[1- (334Ndmrtwaxﬁaa{myﬂ 3}33\:11{1}%'8)/4 x§am§&?fyra§olq'm&@?w&£z%?b 4-ylidene] h

ydrazi no}- T- hydr.oxybi pheny honi'c aci
1- (3 4- di met PXFFOsYRIRTcRY-Ssarhhny §F"“§ oxo0- 1, 5-di hydr opyr azol - 4-yl i dene] hydr azi no
}- - hyds OX}bN’ﬂh-eiw&thhﬁ}thnyla—Bbﬂlyw-mﬁ-IE&dl@moi;ﬁ&ol4yhdene]hydmmo} 2-

2, 5- dlhydrox et hyl phenyl ) - 3- et hyl - 5- oxo- I, 5- di hydr opyr az
ol - 4- yli dene‘]d% ?'Ja!%?a;h((]’)l ﬁb'ﬁhe’lvi-?) carboxylic acid; 4-aza-3' - (N -[

1- (3, 4-di net MNpﬂiéMldychmeSQ&@xh;en Z-ylﬂniﬂﬁlmmw-&zol 4-
yl i dene] hydr pizkde mzm YRR GUrOA N¥learBodit Raxyl i c aCI d; 3 ..(N

-[1-(3, 4-di n rop zoI ylldene]hydra2|no} 2' -
20 hydr oxyblngﬂgy %ﬂ%’bi%‘?g’@e@ Qf”ﬂgg ’{‘Nyg ihydropyrazol-4-

[ 1-(3, 414 nﬂidhnp]Wﬂrwgd})%’Bﬁm&hyﬂmﬂéa:xﬁa@hSmﬂ hydr opyr azol - 4-yl i dene] hydr azi
no} 2' - hydr gg;ﬁf -
5-(3"-(N-J1- %3“?1%? uﬁ )grU-XG?% %5’;\9% Sin diopgaﬁ)l I hydr opyr azol - 4-
yl i dene] hydr gaw F?FE‘{ hyl ene) t hi azol i di ne- 2, 4- di one;
25 and phar naqm[m(s;ahin)eu@megnatﬂxmsain@&ppﬂmdmcaylﬁﬁne]@&hﬁﬁd}@s and esters

t her eof . | . are included in the pharmaceuti cal
conposi ti ongﬁg#é%h%# n%en | on&g?ﬁd used in the nmethods of the invention. By

t he t er mi pr 5t di €34 HimethylppenyB3-(1-metbyletbyly roxehS-disydropyedolider ei n, is nmeant the
30 al cohol i cyligénehgdreayojl?-Bydeddyst fuﬁhm% cWBb@hc&?dﬂ be protected by conventi onal

bl ocking gro calN _the ar tective Goups In

Or gani ¢ Synt#gg [3-(beg IWE‘Sthgf'g'? gim@ggélﬁ 0 5@}0-{)5-915¥d§?pgwoé ce, 1981, New

Yor k. Conpowiid@eﬂlmdmﬁt%ydmxmblmn%cwmb«wd groups may also be useful as

i nternedi at e Nq%{gg.pg,@,p]a@%ﬂ%ng,&ﬂpn&y@hgrdi;@,gl% paly active conpounds
of the ipyentijon Eyd ter S uséd herein, unless otherw se
def i ned, %{ s Yhgensihy 13 6‘?”"‘%?’633?&@’?’?‘% Bhatic ring containing from1 to
14 carbon at B [&qwbp@-mabmﬁhldmm—lr:ﬁ-qhgydrcfpytamlerydaddne)]hfdmmhﬁt er oat ons,

provi ded t hag MBS Eic £g; carbon atoms is 1 the -17 23 NOV 2004 )

01/ 89457 P g OITB.tIC rin cont ai ns _at | east four heteroatons,
n{)ﬁt&’r&éﬁﬂ i

when the nu 1@16%3 hydrosymathyt-5-oxo-1,5-dihydropyrazol-4-
yhdene]hydrazmo}-Z ~-hydroxybiphenyl-3-carboxylic acid;

25  3-{N-[3-benzyloxymethyl-5-0x0-1-(4-triflucromethylphenyl)-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2"hydroxybiphenyl-3-carboxylic acid;
3-{N[-1-(3,4-dimethylphenyl)-3-methylsnlfanylmethyl-5-oxo-1,5-dihydropyrazol-4-
ylidenelbydrazino }-2™-hydroxybipheny!l-3-carboxylic acid;
3-{N-[-1-(3,4-dimethylphenyl)-5-oxo-3-thiophen-3-yl-1,5-dihydropyrazol-4-

30 ylidenelhydrazino}-2™-hydroxybiphenyl-3-carboxylic acid;
3-{N*-[5>-ox0-1-(4-triftluoromethylphenyl)-3-thiophen-3-yl-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2hydroxybiphenyl-3-carboxylic acid;
3~{N[5-oxo-1-(4-trifluoromethylphenyl)-3-methylsulfanylmethyl-1,5-dihydropyrazol-4-
ylideneJhydrazino }-2-hydroxybiphenyl-3-carboxylic acid;

35  N-(3-{N-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydro-pyrazol-4-
ylidenc]bydrazino }-2-hydroxybiphenyl-3-yl)methanesulfonamide;
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aromatic ring contains at |east three heteroatons, when the nunber of
carbons is 3 the aromatic ring contains at |east two heteroatons and when
the nunber of carbon atoms is 4 the aromatic ring contains at |eadts el
heteroatom 5 By the term"Cl-Cl2aryl" as used herein, unless otherw se
defined, iwowessnss phenyl, naphthal ene, 3, 4-nethyl enedi perb@nxses pPyri di ne,
bi phenyl, quinoline, pyrimdine, quinazoline, thiophene, furan, pyrrole,

pyrazol e 1 MyqRE@hEnBAMIGSLL A00] et WBER0 Ly iloffark C1-RIAGNALR,R! For MUl a

(1) and (Il),, the term "substituted’ as use rern, erw se
defined, is A@sHP*YPIRAOYLHEARORYICEE: cheri cal moiety has one or 10 nore
subst i t uent s3:qut-R4B sdirhettphedyD-IghieiiD 5000 §,5-Gihly dropyelzol-4- AR Mdraziioy!

0 NHS( O 2 _ droxyal kyl, al koxy, -C(O) NR21R22, | oxy,
§|( kgu , (a?n- %&‘ng@ﬁ%ﬁ%@r@%ﬁ(&a SC( 8%?8 CES%O) R, nitro,

tetrazol e3 cYdNoll-(B4dimethyinhenybr3 mathyl-foxwl. bbydronyrazgrietliderbydraiid}and a

het er ocycl i cg: bRGyBAbSidlitaRtE: as represented by Formula (I11), 15V
(rrr) where wr&%% &8 J

S , i s hydrogen or _al kyl; R20 is selected form
hydr ogen, - CL IR Fhlosmethy e oS st Ainvrermsit Ro2 ar e
i ndependent | yliderelhydiagico }f D-hydrdxybipleagi3.caGbxyGdadidsyl , aryl and trifl uoronethyl;

V, W X and 4 ®" | e / < > m,Q, nd 20, NR16, where
R16 is sel ec:tz,ég Iﬁﬁgiﬁnﬁéu@%gﬁﬁ?qﬁu{zﬁ ,ﬁ%éggPlggd[r{?{yﬁafm%ﬂ%fﬁ@%ﬁmgu bstituted
al kyl , s&%sthhmr@abwy@wg%rfmywad:substitut ed Cl-Cl2aryl;: and n is 0-2. Wen
referring to3qRopQqedineitylpheiyIylnretyM-on 05 dropytah-4lyBéhe fhsdiilol L Ut ed”  as
used herein,unl ess. ot hlei'_v%s% defined, is nmeant that the subject chem cal
noi ety has one’ ore RoT e st PYUENt s sel ected fromthe group consisting of.
- CO2R20, ar y¥-{N-[243.&0)erpiph@yD Rt hyl-pis¢ 1J-2iRaBopy rayal Meptigenk Jaydrazina} -k oxy

- gg 3 N%]-RZ22‘-hﬁ§bﬂy&?ﬂmyﬁ%,ﬂil:arboxﬁf@a&9; N- aﬁ)’: am no, . hy](cj:’ oXxy, - 'E ﬁle) gcgo) OR8,
- n nitraq, tetr ... cyanq, . 0xo al ogen, trif]uoronmethyl an

prot ect el - éﬂd%ﬁ%?’?g%ﬁsﬁ&’@"d“%g‘m enpl)-drmsgiho-gro-Li-fihydropmsepl s sel ect ed

f or m hydr ogeylider€lhy@dzihddbiphenglr3pdartaxydic beid;f | uor onet hyl , and R21 and R22 are

i ndependent | y/;,5 E‘a't[?ﬁ’"L%m‘wﬂf‘ﬁ%ﬁ&?‘hﬁk&&ggk‘ﬁ%ﬁmﬁ Li.&nd trifluoronethyl,

8l
and nis 0-2..30 he term™a xg' as us efn 1s nmeant -Qal kyl where
al kyl is as Wdeehy@agnorshwrarybiphersidraboxybesdi and - OC( CH3) 2CH3. The term
"cycl oal kyl "3 4N"-[IigR¢-dinethylphenyiHs @8 1,6dhedropysoldpflidarthydiagindf@ant a

nonar omabg C, S At MEALS 8 ated, cyclic or polycyclic C3-Cl2. -18 2 3
NOV 2004 WO (51-/ g’%ﬁ#&?‘%’ﬁ Uéalt?gfgé% Exanpl es of cycl oal kyl and substituted

cycl oal kyl sttt dAimethylphepylad-methyle3-pro- 1. idihydgepyragaldtvbisrasiyydrazino}-
4- hydr oxy- cyz-hniexybibbenyl- 2éunkfyicacal aldexyl , propyl 4- nmet hoxycycl ohexyl,
4- met hoxy Cy c§ @NEeh 3 ATRALRARYEY S R Kloxo- £ ¥ GingRESR LA
ylidene)hydrazino}-2-hydroxybiphenyl-3-ylmethylene)thiazolidine-2,4-dione;
25  and pharmaceutically acceptable salts, hydrates, solvates and esters thereof.

Compounds of Formula (I) are included in the pharmaceutical compositions of the
invention and used in the methods of the invention.
By the term "protected hydroxy" or "protected -OH" as used herein, is meant the
30  alcoholic or carboxylic-OH groups which can be protected by conventional blocking groups
in the art such as described in "Protective Groups In Organic Synthesis" by Theodora W.
Greene, Wiley-Interscience, 1981, New York. Compounds containing protected hydroxy
groups may also be useful as intermediates in the preparation of the pharmaceutically active
compounds of the invention.
35 By the term "aryl” as used herein, unless otherwise defined, is meant a cyclic or
polycyclic aromatic ring containing from 1 to 14 carbon atoms and optionally containing

from one to five heteroatoms, provided that when the number of carbon atoms is 1 the
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cyclopentyl. 5 By the term "acyl oxy" as used herein is nmeant -0OC(O) al kyl
where al kyl is as described herein. Exanples of acyl oxy substi tuentzs,

used herein include: -OC(OCH3, - OC(O CH(CH3)2 and -OC(O (CH2) 3CHS. DB@%“PW
term"N-acyl am no” as used herein is nmeant -N(H) C(O al kyl, where alkyl is
as descri ba@ oigéiey n. Exanpl es of N-acyl am no substituentpgragoisgd herein

i nclude: 10 N(H)C(O)CH3 -N(H) ¢(O CH(CH3) 2 and N(H)C(O)(CI—|2)3CH3 By the

term "aryl ox used i s phenyl,
napnt iyl 3 ORI vt oo b e S e MBS Ry Son st G y
substi t ut ed wpmitic ging containsableast b bdtdroamst whepelieapinba of cabonstidethgr oup

consi sting Os.romﬁ'ﬂc iﬂ)ﬂé coﬁﬁfﬂra%%ﬁ%ﬁétemﬁ“ffﬁﬁx ’wher; thd J@b%?%mi O{ns gyl oxy,

ani no, N acylam no, ~hydroxy, - cyano,
hal ogen and %FHP’@%‘{%H‘E"@IP‘“%E?%"DQ Ptgmﬁ% R8 is hydrogen or alkyl, and n is

0-2. Exanpl es of mrmém"@lgm@wt'u@nwhm uﬁe@odn&webaeﬁnémlswim phenoxy

4-f 1 uorophen he "h t er oat ont' used herein
i s meant oxy‘%}w?f')%n?h?hwen%’r?ao?e syuf“ln Yﬁé“ﬁ‘ﬂ’(r‘é a‘iugﬁg?‘?‘?yé‘é‘“%’éed herein is
meant a subsquinagadine, tbenm@mmmmwm@mda@@anmm chl ori de and
fluoride. By the Wﬁ‘é’n%feﬁlngbblcom ﬁhs@?ﬁdn‘ﬁﬁﬁ'(ﬂﬁxﬁ (1) 8k &h @BGnkdd 4l | carbon

chai ns as used here| |§]ﬁ i near branched, saturated or
unsat ur at ed Cimah ‘ﬂ‘ﬁ‘b ‘slIPﬂaEté’?t ﬂ'ﬁt“‘mﬁcbﬁhg‘%“:ﬂ Beielyd@s o' Rk car bon
chain w 10 cont aibsntﬁexmnl&ctedrfroixﬁhe:aodpmms&tmgﬁf (E)gnlﬁphrﬂs of al kyl

subst i tuent mxy 21832+ 6@3
JOH(CHB) 2, 2 % oYy CH,
_CHECH2, andRmiess ) Wﬁéxi»épﬁﬁ)gﬁj@‘ag n%;fo) cplfaereitrvaleww e¥eer eof as used

herein, is neigén, ampiwmyu FroteARIJOHRRT DlR@rddyQictndyBRYsubsMubnt RUDI | cat i ons,
i ncl ud| ng bug r?s% ay patents and patent applications, cited 30 in
I'on are

this specifi B i ncorporated by reference as though fully set
forth. &npounds of Forrml a (1) are |ncI uded in the pharnmaceuti cal
conposi tions of the invention and usedRA'n ghe methods of the invention.

Where a -COOH or -OH group is prese AP rmaceutically acceptable esters
can be enpl oyed, for exanple nethyl, éthyl,z pival oyl oxynethyl, and the |ike
for -COCH, and acetate nal eate and the | for -OH, and 35 those esters

known in the art for nodifying sol ubili ty Qr droI ysis characteristics, for
use as sustained relegse or prodrug formnula ons -19 23 NOV 2004 WO
01/ 89457 PCT/Fhg8 8isBEdY ivhudragenas kdoRpdeisedpsted formbydngem €11Csalkid. anyl ar e

prepared as #ml@ifRolomeheRIMBRd REDare nhxhépbﬂbﬂw selédtedidrmARdogACESC BN 0ds, wherein
the R substit Li%n&mﬂuopfc?metthl a\P% 5? E are each independently selected from O, 8, and

20 NRI6, where R16 is selected from: hydrogen, alkyl, cycloalkyl, C;-Caaryl, substituted -
alkyl, substituted cycloalkyl and substituted C{-Cj9aryl; and n is 0-2.

‘When referring to compounds of Formula (V) and (VI), the term "substitated” as
used herein, unless otherwise defined, is meant that the subject chemical moiety has one or
more substituents selected from the group consisting of: -C02R20, aryl, -

25  C(O)NHS(0)2R20, -NHS(0);R20, hydroxyalkyl, alkoxy, -C(O)NR2IRZ2, acyloxy, alkyl,
amino, N-acylamine, hydroxy, -(CHﬂgC(O)ORS, -S(O)nks, nitro, tetrazole, cyano, oxo,
balogen, trifluoromethyl and protected -OH, where g is 0-6, RS is hydrogen or alkyl, R20 is
selected form hydrogen, C1-C4alkyl, ary] and trifluoromethyl, and R21 and R22 are

- independently selected form hydrogen, C3-C4alkyl, aryl and triftuoromethyl, and n is 0-2.

30 By the term "alkoxy" as used herein is meant -Oalkyl where alky} is as described
berein including -OCH3 and -OC(CH3)9CHj3.

The term "cycloalkyl" as used herein unless otherwise defined, is meant a
nonaromatic, unsaturated or saturated, cyclic or polycyclic C3-Cyo.
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defined in Fornmulas | and U respectively and provided that the Wand m
substituents; AR and Y do not include any such substituents that r%nﬁllwwm
i noperative the processes of 5 Schenes | to IV. Al of the starti n&
materials are comrercially available or are readily nade fromcomercially
avai | abl e whaikdseo materials by those of skill in the apprySahess | |1 NO2
(a) (b) iv (d) 10ii NN AR (a) N (c) i), nitric acid;, sulfuric acid; ;

ii) 4-carboxyphenyl boroni c . aci PPh) 4, di ox water; iii)
H2, Pd-C, iv) I\Ia:%f‘mlr ot Kﬂ‘ﬁ@fﬁ% W&L&eﬁﬁl@ﬁ%&uﬁown‘s eFF& the formation
of Formul a Imdodvp@midmxylﬂshyd@&adcyplnh@ﬂhbmbyltyclohexynﬁroﬁylbdf ormphenol (a) is
nitrated w tﬁetﬂ&x{y@cﬁ)h%?l Quﬁ&oﬁﬁ%ldﬂﬁﬂgi‘ 'zltcEJ%Bﬁtc&i}fﬂ @W %&U[pfo Yﬁﬁd dtogive nitro

phenol (b). |ng ubstit c acid, such as 3-
car boxypheny?YE’BP@Hﬁ ‘C aci d or 4-carboxyphenyl boronic acid in the presence of

a catal ys§, pref;grtabieun tae,tw,@kmwamahmw:hahowm)myimueamyttimsand a base such
as sodi um cag by bona as aqueous

h
1, 4- di oxane or n]getr% Iﬁ’x é:é%ébsugﬁmﬁlﬁésd" lg’get] lf’a‘fdéd%}#(oﬁﬂ%’owpound (c).
Reduct i on ofoﬁdﬁaqi(%@dduﬁowﬂﬁa% .ytic hydrogenation or nediated by a

reduci ng nmetal sufné@Rmh Mhky Q}‘mnt,-la[g GHa GEYe R4 Heind -REBCEMhk A Rre ent such as
et hanol , acet | c aC| q‘ﬁﬁ ter eg t he arln |1 ne ?? &»Coyrarpoun aﬁ<?11¥ S

di azoti zed Pﬁyhimf’f"s?lé‘mélﬁtﬁs ﬁﬁseﬁBﬁF‘BB}c]“ﬁﬁ € acid, such as
nitric atdd, NﬂﬂO(CBC&,W‘I}QMMEW(GKEHQ@DHj 16863 sul furic acid or,

preferably, hydr Qéh:?"aﬂﬁdxﬁ afshéédﬂé}elﬁps%e%rbﬁ%ﬁu}ﬁ qlgﬁiéz) &9{ vent, such as

wat er or, preferabl m Xt ure di azoni um speci es
which is diakthyl3.4-meibyeredigryphenyopypdyl @r ‘ele‘)enrlﬁpt@nelmﬁpbspw&d Mibereiosn with an
appropri at e méry bubSiedhtsGeledtddl frolliR ghuPSABRENGD: @k aFroxyalkef Qkaxlp] y sodi um

hydrogen carbenal e hy aclky 2tk NAERIERE Bhdfoxy, -(CHp)¢C(O)ORS, -S(O)}R8,

15  nitro, cyano, halogen and protected -OH, where g is 0-6, R is hydrogen or alkyl, and n is
0-2. Examples of aryloxy substituents as nsed herein include: phenoxy, 4-fluorophenyloxy
and biphenyloxy.

By the term "heteroatom” as used herein is meant oxygen, nitrogen or sulfur.

By the term "halogen” as used herein is meant a substituent selected from bromide,

20  iodide, chloride and fluoride.

By the term "alkyl” and derivatives thereof and in all carbon chains as used herein
is meant a linear or branched, saturated or unsaturated hydrocarbon chain, and unless
otherwise defined, the carbon chain will contain from 1 to 12 carbon atoms. Examples of
alkyl substituents as used herein include: -CHj3, -CH2-CH3, -CH»-CH»-CHj3, -CH(CH3)»,

25 -C(CH3)3, -(CHy)3-CHj3, -CH2-CH(CH3)3, -CH(CH3)-CH,-CH3, -CH=CH3, and -C~C-
CHs.

By the term "treating” and derivatives thereof as used herein, is meant prophylatic
and therapeutic therapy.

All publicaticns, including but not limited to patents and patent applications, cited

30 in this specification are herein incorporated by reference as though fuily set forth.

Compounds of Formula (I) are included in the pharmaceutical compositions of the
invention and used in the methods of the invention. Where a -COOH or -OH group is
present, pharmaceutically acceptable esters can be employed, for example methyl, ethyl,
pivaloyloxymethyl, and the like for -COOH, and acetate maleate and the like for -OH, and

35  those esters known in the art for modifying solubility or hydrolysis characteristics, for nuse
as sustained release or prodrug formulations.
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S hydrochloric acid. Schenme Il NO (t} (7 10 iv NON AR (9) N2 G 1i v (h)
NH2 (k) iii M i), NaNOQ2, sulfuric acid;; ii), Mel, K2COL, acetone; 3 %l/

3- car boxyphenyl boroni ¢ acid;, Pd(PPh)4, Na2CO3, di oxane, water; 3 NG90k
aqu. HBr, AcOH, v) H2, Pd-C, vi) NaNO®2, AR, NaHCO3, water, BtO—I 21 2 3 NOvV
2004 WO Olyyd41smisPCT/ US01/ 16863 Schenme |1 outlines an abppiSiihikss Synt hesis
of Formula | conmpounds. A 2- bronophenol (f) (such as 2-bronophenol or

2- bronp- 5- et hyl phenol i s n|tr ed trlc odlumnltrate and
sul furic acid, %@PV/"@ FPPYdy &fﬁﬁi‘wﬁ&w ‘Bﬁésn"g? %" hemes Han  prot ect ed
by reaction Wlierouaortalakgldmuamng]odsgwhtremmm abstivensyAR, BT and inchee 21 pref erably
methyl 5 io §§in

pot assi um cgt%e ona'ﬁllesérpﬁlapfﬁaﬁ%gefcg%]@& vgﬁltd%s%ﬁiclﬁé}s m%wg or mami de

t et r ahydr of WAEY Woae‘éwsﬁ@y51“61ﬁb&tfl@eﬁfkbﬂte'mdﬁrdnopﬁmeamaﬁeqseseﬁ) (Prot = al kyl
or substis utReeradsHyd Iv. mwmmgmtaw&)mﬁaWav@mﬁfm&b}eamﬁh a

substituted aryl.boronic [onic acid or 4-

car boxypheny FSﬁllcgmg'Sﬁc%ﬁy?vhﬂagﬁégﬂ'P%g’@ﬁ &/Q?t}ggﬁl“i/ preferabl y 10
tetraki stri pbenyl phosphi no pal |l adium and a base such as sodi um car bonat e of
triethylamne in a suitable solventggigdy as aqueous 1, 4-di oxane or

di met hyl f ormam de afforded substituted aryl conpoundcoly. Renoval of the
protecting group (Prot) is acconplishe using an eragty c or Lewi s acid; such
as concentrated hydrobsem c acj d, %ro rtlgi br oim de o

Hz R ————— T
R
R OH K or ~
s NO,
Ry OH
NO,
(a) (b) ©
c
CO,H
COH
. 0 . U
— > R
o T o
O R; OH
Ry OH N
NH, N*
AR

{d)

10
1), nitric acid;, sulfuric acid;; ii) 4-carboxyphenylboronic acid;, Pd(PPh,),, Na2CO3,
dioxane, water; iii) H,, Pd-C; iv) NaNO,, AR, NaHCO,, water, EtOH

Scheme I ontlines the formation of Formula I compounds. As used in scheme I, a

15  3-bromophencl (a) is nitrated with nitric acid or sodium nitrate and suifuric acid to give
nitro phenol (b). Coupling of (b) with a substituted arylboronic acid, such as 3-
carboxyphenylboronic acid or 4-carboxyphenylboronic acid in the presence of a catalyst,
preferably tetrakistriphenylphosphino palladium and a base such as sodium carbonate ot
triethylamine in a suitable solvent such as aqueous 1,4-dioxane or dimethylformamide

20  afforded substitnted aryl compound (c). Reduction of the nitro group by catalytic
hydrogenation or mediated by a reducing metal such as iron of tin dichloride in a suitable
solvent such as ethanol, acetic acid or water gives the aniline (d). Compound (d) is

diazotized by reaction with sodium nitrite and an appropriate acid, such as nitric acid,
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trimethylsilyl iodide to affored the phenol (j). Reduction of the nitro
group by catalytic 15 hydrogenation or nedi ated by a reduci ng net alz ?H@'u [@s
iron of tin dichloride in a suitable solvent such as ethanol, acetiT c? ;
or water gives the aniline (k). Conpound (k) is diazotized by reaction with
sodi um ni twplogsded an appropriate acid, such as nitric pgrgsprgdshfuric acid
or, preferably, hydrochloric acid, in an appropriate aqueous sol vent, such
as water or, preferably, .an ethanol-water m xture to produce a di azoni um
speci es whi cYHPEe a5y °&ipf% bﬁ’y""cf'&’ﬁ@%ﬁ‘"t 36Ul 103N ERPFARERIEIAGPROPS palvert ®SkES i ng react i on
wi t h an appregerioaipeiasbyyi ansthaol-esten mixtutedte prodies e dieonioh specleagkich r ef er abl y

sodi um hydro o P e a I ri.c.acid. Schene
11l 25 23 4°%£'/%£%i1[5’§°d??§{}d ?ﬁ”ﬁ%{’&?‘?go %%&'8{\?)%5?%%@%%%&/ 16863 N, N
AA (1) i) 5-thapmsenienhnbass piefembly sodinm hydregermptapate, onmacid@refetiixane, water; ii)
48% aqu. $1Brpydroehi®ec@eld. i ii) HNO2, AcOH, iv) H, Pd-C, v) NaNOZ, AR, NaHCO,,
water, EtOH Schene |1l outline a further procedure for the synthesis of
Forrmula | conpounds. A protected hydroxyphenyl boronic acid; (m (Prot =

al kyl or substituted alkyl, e.g. nethyl, benzyl) such as

5-chl or o- 2- met hoxyphenyl boroni ¢ aci dy,.3:.ff uor o- 2- met hoxyphenyl, 10 boronic
acid or 2-nmethoxy-5-fornyl pbenyl bor id, is coupled with a substituted
hal ogenoaryl species, such as 5-(3-bronophenyl)tetrazol e or 5-brononicotinic
acid, in the presence of g cata]yst, prefegrably tefrakistriphenyl phosphino

pal | adium and ® Br such as 'car bonat €% Brethylanine in a
sui tabl e sol vent h as aqueou% ; |, pxane “or hyl formam de afforded
substituted ary®k” conp@nd (n). Reroygl of the prist etti®g 15 group Prot is

acconpl i shed using an protic or Lew & acid, such as"&ofiCent r at ed

hydr obrom ¢ acid, boron tribromde or trimethylsilyl iodide to affored the
phenol (o). Nitratmion of (o) with @tric acid, or godiumnitrate in the
presence of an acid, such as acetic

(k)

10 U]
1), NaNO,, sulfuric acid;; ii), Mel, K,CO,, acetone; iii) 3-carboxyphenylboronic acid;,
Pd(PPh,),, Na2CO3, dioxane, water; iv) 48% aqu. HBr, AcOH; v) H,, Pd-C; vi) NaNO,,
AR, NaHCO,, water, EtOH




or hydrochloric acid, affords the nitro conmpound (p). Reduction of the nitro
group by catalytic hydrogenation or nediated by a reducing netal such as

iron of tin dichloride in a 20 suitable solvent such as ethanol, adel N&V 6 d
or water gives the aniline (q). Conpound (q) is diazotized by reaction with

sodi um ni t gty t‘i’tsﬁﬁfj an appropriate acid, such as nitric grRsoyessfuric acid
or, preferably, hydrochloric acid, in an appropriate aqueous solvent, such

as water or, preferably, an ethanol -water mxture to produce a di azoni um
speci es whi ch i s Schemelf putlings aualiernsiye synthests fdammiadcampgseds) A863 direct |y

converted tome@epneml(f( Q’su)chla!m Brog@pliahdi BE2- ?:eﬁsigir@u;ywhénbl :aﬂudas@mmxmatg aryl
species in sen ase, .prefera r n_carbonate, or
an acid, pr e?cecf%{tﬁ 8’?"? EC‘%(E‘?WB By coﬂ%?ﬁggf %p%ﬁ?? B0 copEe
(u) i) NaNO2pr0le®ct byvxmcnion mﬂh@m alkyl@in2 aganbisuelr 3s banz)rlbﬁmnitorlpwfﬂmb(mﬂﬁl Schene |1V
outlines §he; amne 10

5 to%isf el p%@e&éoﬂ%%@%mg stﬁl'fn H'}ﬁ:‘?de op%o?fsg]ﬁ'g@%-lkon lhe sk | on of sodi um

such as 4-ne ani | ) di azot1 zeg

nitrite and %Veatﬁb‘ih@ﬁﬂlfna'ﬂ‘élf%?’ﬂde’ d@%ﬁ@@ﬁ? @ﬂivépﬁ’&cﬁd nitric acid or
sul furic aci ﬁitroﬂh&:oﬁl(h)m&@m&l@%@smﬁﬁwa@l?e §ﬁbtuﬁmen@nscaiﬁ1m§¢fqﬁ) with water or
et hanol - wat er mxt%jr thendre‘glr Sh thn hloride to afford
hydr azi ne, cbMBSIH "’Pﬁ%o HREHYEY R ﬁl@opg Ef’ﬁg?{ Botded with a

el ect rophi | i @ﬂmyﬁbmyjﬂomspemﬂ,esthsmwn@@fetdmﬁst aektablycet ate (u), ethyl
cyanoacej@t eteBéhs@ip‘EEd} hosgﬁ'r:l dﬁl]ﬂﬂﬁﬁ&da‘b&e%h%%ﬂﬂ hﬁ&:ﬁze%?ln\éﬁpfmﬁ ch as

acetic acid or ethanal an appropriate erature typlca 1000 to
give the corP@s‘b‘@H’dPﬂ&“b@‘?“a@iéﬂ@“ﬁeﬂn‘BW‘@ hyEormgpide p ‘B‘?}‘G here| n. In

preparing th@bﬂmﬁm@nhmpoﬁnﬂqnl Rém®/aigidiepetfectii granp WRibhiseéchmplishe f ol | owi ng
novel —int erﬂ;‘&% %rl,%wi? 8‘@%&:‘3 Q?ntrated L hydegbromic acid, boron tribromide or

4' - Am no- 3' 7 pheny car
4' - Ani no- 3' mm%d fodide iyafforgd @aphm )i Redaetiog of the nitro group by catalytic
3" Ami no- g5 - hW@ém %&Ll&ﬂ?ﬁﬁ'&m@%h’ irle@1 s8&H o iron of tin dichloride in a suitable

solvent such as ethanol, acetic acid; or water gives the aniline (k). Compound (k) is

diazotized by reaction with sodium nitrite and an appropriate acid, such as nitric acid,
sulfuric acid or, preferably, hydrochloric acid, in an appropriate agneous solvent, such as
water or, preferably, an ethanol-water mixture to produce a diazonium species which is

20  directly converted to compoud (]) in a coupling reaction with an appropriate aryl species in
the presence of a base, preferably sodium hydrogen carbonate, or an acid, preferably
hydrochloric acid.

Scheme I
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3 =Am no- 2 =hydr oxybi phenyl - 4-car boxylic aci d;

3- Am no- 2- hydroxy-3' - (I Htetrazol - 5-yl) bi phenyl; 25 3- Am no- 2- hydro>§)§- 4 BI
H-t et razol - 5-yl ) bi phenyl ;  3- Ani no-5- chl or 0- 2- hydroxy-4 =(1 NOV 2004
H tetrazol -5-yl)-bi phenyl 6- ( 3- Ami no- 2- hydr oxyphenyl ) pyri di ne- 2- car boxyl i c
acid;  6-(%oiilsa@7 5- chl or o- 2- hydr oxyphenyl ) pyri di ne- 2- caichR¥{iegs3aCi d;

6- (3- Am no - 2- hydr oxy-5- et hyl phenyl ) pyri di ne- 2- car boxylic aci 3 0

5- (' 3- Ami no- 2- hydr oxyphenyl ) ni cotini c agkg,
5-(3- Amn02hy§{ W 5" msthylphenyl)nholnlc aci d; Oy
2- (3- Am no-2 hy r‘o>gypheny| J)isonicotinicjacid;,;

3'-Am no-2'-h y “BH - et hxl bi phenfyl - £

3' - Ami no-5' - {laero2' hydroxybi flaeny

par box lic aci .
arboxyl ic @ @ 2 3 NOV 2004 WO
01/ 89457 PCT/ SOl/ 35863 3 - Ami no- 5 e 3 car boxylic
acid; 3'-Amino-2 -hydroxybi pherfy , B di car boxyl i cgat O,L,\I-[] (3

N

=Am no- 2' - hydr oxmbi phenyl - 3-yl ) net hancf’;ﬂ‘] nmet hanesul fonam de;
(3' - Ami no-2' - hydr oxybi phenyl -3-yl)-I91, 1-tri fl uor o- net hanesul f onam de; 5

(3" - Am no-2' - hydr oxybi phenyl - 3-yl ) phosphoni ¢ aci d; {0}

3- Ami no- 2' - hydr oxybi phenyl - 3, 4- di car boxyl i ¢ aci d;

3- Ami no- 4, 2' - di hydr oxybi phenyl - 3- car boxyl | c acid; 3 N=N
- Ami no- 2' - hydr oxybi phehi¥ll - 3- suI fonic aci d = HN__N

3' - Hydr oxy-4'-nitrobi
3' - Hydr oxy- 4'-n|tr9|b|p
2=Hydr oxy- 3'-n|,540i'p
2- Hydr oxy-3' - nit enyl - 4 carboxfl '
5- Chl or 0- 2- hydr gxy~8>gjjt ro- 3' - (1 Hg.etpa |-5 yl ) bi phe®yl ;
5- Chl or o- 2- hydroxyNa nitro-4'-(1 Hfet ,razol 5-yl) bi pheny,lr—N 15
6- (5- Chl or o- --hydroxy 3-ni'trophenyl ) pyfi di ne- 2- car boxyIArc aci d;
( 2- Hydr oxy- 5- met ¥ - 3- ni trophenyl ) pyrjpdi ne- 2- car boxyl i c aC| d;
(5- Chl or o- 2- bydr oxy- 3-ni trophenyl ) ni coti pi ¢ acid;

(5-Chl or o- 2- hydr oxy- 5- net hyl - 3-ni t rophenyl ) ni cotini c aC|d,
(5- Chl or o- 2- hydr oxy-3-nitrophenyl )i sonicotinic acid; 20

Chl oro--2' 0X -n|tr b y ar.boxyl i c cd Chloro-2
ydr oxy- 3 - APLT BBPRENIestels. BB oot Pobaang ot P4tk ag o
Chl oro- 25 - h#d?lbw&m mqql'bbﬂ Bl 8drirl, v)3NaliO), mﬂtNdﬁZ@gl \}vamﬁtoa’nesul f onam de;
1, 1-Trifluoro-N (2'-hydroxy-3'-nitrobi phenyl -3-yl) net hanesul f onam de;

6-
5-
5-
2-
5-

1,

Scheme IIT outline a further procedure for the synthesis of Formula I compounds. A
protected hydroxyphenylboronic acid; (m) (Prot = atkyl or substituted alkyl, e.g: methyl,
benzyl) such as 5-chloro-2-methoxyphenylboronic acid, 5-fluoro-2-methoxyphenyl,

10 boronic acid or 2-methoxy-5-formylphenylboronic acid, is coupled with a substituted
halogenoaryl species, such as 5-(3-bromophenyl)tetrazole or 5-bromonicotinic acid, in the
presence of a catalyst, preferably tetrakistriphenylphosphino palladium, and a base, such as
sodium carbonate or triethylamine in a suitable solvent such as aqueous 1,4-dioxane or
dimethylformamide afforded substituted aryl compound (n). Removal of the protecting

15  group Prot is accomplished using an protic or Lewis acid, such as concentrated
hydrobromic acid, boron tribromide or trimethylsily! iodide to affored the phencl (o).
Nitration of (o) with nitric acid, or sodium nitrate in the presence of an acid, such as acetic
or hydrochloric acid, affords the nitro compound (p). Reduction of the nitro group by
catalytic hydrogenation or mediated by a reducing metal such as iron of tin dichloride in a

20  suitable solvent such as ethanol, acetic acid or water gives the aniline (). Compound (q) is
diazotized by reaction with sodium nitrite and an appropriate acid, such as nitric acid,
sulfuric acid or, preferably, hydrochloric acid, in an appropriate aqueous solvent, such as
water or, preferably, an ethanol-water mixture to produce a diazonium species which is
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(5" -Chloro-2 -hydroxy-3-nitrobi phenyl - 3-yl ) phosphoni ¢ acid; 25

5' - Moro-2' - hydroxy-3' - ni trobi phenyl -3, 4-di car boxyl i ¢ aci d;

5' - Chl oro-4, 2' -di hydr oxy-3' - ni trobi phenyl - 3-carboxylic acid; 2.3 NOV 2004
5' - Chl oro-2' - hydr oxy-3 -nitrobi phenyl - 3-sul foni ¢ aci d;

2- Met hoxy-wouikdysobi phenyl - 3-carboxylic acid;, 2'-Met how—nﬁ 01/16863
-ni trobi phenyl - 4- carboxyllc acid; 30 5- Chloro 2- hydr oxy- 3 —?

Htetrazol - 5- yI bi phe 5-chl or o- 2- hydr oxy-4t (1 Htetrazol -5-yl) bi phenyl ;
6{5- Chl or o- 24 fewﬁﬁéﬂmwﬂ {rhin 3 GoupLingrPasHON W ifhan Jpprepriate aryl species in

6- ( 2- Hydr oxythe pieshde\of o bede) prefepably sdditrd-hdregen bpboyihte,®r acdcid, preferably

6{ 2- Hydr oxy- - | phenyl ) pyri di ne- 2-car boxylic acid; 35
5-(5-Ch|oro-§mﬁsgg%ygﬁ5 met hyl phenyl ) ni cotini c aci d;

2- (5- Chl or o- 2- hydr oxyphenyl )i sonicotinic acid; 5
- Chl or 0- 25 - hydr oxybi phenyl - 3- car boxgtieme @i d; -25 23 NOV 2004 WO 01/ 89457
PCTI US01/ 16863 5' - Chl oro- 2 =hydr oxybi phenyl - 3, 5- di car box Ii qgid; N[

1- (5" -Chloro-2'; dmoxyblphenyl Sﬁyl)neth@poyl]nethanesul m de;

3-Anino-3-nitrﬂ§D-henyl42 ol ; @M, or 0- 3- hysgy gxy b phenylﬂﬂiyl)phosphonlc
acid; 5 5 =Cr 0- 2 hyar%xy enyl - 3*4’%?6%?%0xy+it*a0|
5' Chloro 4, 2" -di hydr oxybi phenyl - 3- carboxyllc aci d;

5' - Chl or o- 2 hyd@bxyblphenyl 3-suhfonic aci 5- Chi or o- 2- maj hox -(1

Htetrazol - ﬁ' bi phenyl ; 5-Chl or o- 2- nethog¥ -(1H-tetrazol - 5-yl) bi phenyl ;
10 6- (5- Chl oP FRiFpESACGD Water ihAOH. be hoxyl i ¢ aci d:
6- (2- Met hoxy- 5- nethylphenyl)pyrldlne 2- car boxylic acid;

28 G b e S R B R sy B . i
2- (5- Chl &9 o- @clwﬁhmﬂwmém corhpoypd @bts idispatizesdiy dhe aghipn of sodium nitrite and an

5' - Chl oro- 2' bﬁﬁﬁﬁé’&idpmnwhy&o&ﬁrﬁ QXY Initic R o sulfuric acid, in an appropriate
5' - Chl or o- 2- net

|
(5 eht or oMEEOR AR i gt el f 3%‘%%4%9?’5%% B gy g
N- (2" - Met hoxshi@ide toiafford by ey donpound [ dkhe hdrazite is then condensed with a
( 5 - Cbl or o- 2e1 hﬁl%%@b hﬁ@éﬂ‘s sachiak iy Q&WQ&&kﬁu)achﬂ cya%@acetate or diethy!

- Chl or ne hox car ox
- Cbl or o- hyEl‘f‘B'}i’ff ‘2 ?FE’ ‘11?8%%;81 ‘ﬁH‘e"H‘g’i” R 6§'§)ﬂ° a‘é’i‘;?ﬂ?mp’é%“d
temperature typically 0-100° to give the corresponding pyrazole, compound (v) as

described herein.
In preparing the presently invented compounds of Formula (I), the following novel
intermediates are prepared:

20 4-Amino-3"-hydroxybiphenyl-4-carboxylic acid;
4>-Amino-3-hydroxybiphenyl-3-carboxylic acid;
3%Amino-2"-hydroxybiphenyl-3-carboxylic acid;
3> Amino-2-hydroxybiphenyl-4-carboxylic acid;
3-Amino-2-hydroxy-3-(1H-tetrazol-5-yD)biphenyl;

25 3-Amino-2-hydroxy-4-(1H-tetrazol-5-yl)biphenyl;

3- Amino-5-chloro-2-hydroxy-4{1H-tetrazol-5-y1)-biphenyl;
6-(3-Amino-2-hydroxyphenyl)pyridine-2-carboxylic acid;
6-(3-Amino-5-chloro-2-hydroxyphenyl)pyridine-2-carboxylic acid;
6-(3-Amino -2-hydroxy-5-methylphenyl)pyridine-2-carboxylic acid;

30 5-(3-Amino-2-hydroxyphenyD)nicotinic acid;
5-(3-Amino-2-hydroxy-5-methylphenyl)nicotinic acid,;
2-(3-Amino-2-hydroxyphenyl}isonicotinic acid;
3-Amino-2-hydroxy-5-methylbiphenyl-3-carboxylic acid;
3-Amino-5"-fluoro-2*-hydroxybiphenyl-3-carboxylic acid;
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5' - C hl oro- 2- net hoxybi phenyl - 3-sul fonic acid. The treatnent of

t hronbocyt openi a, as descri bed herein, is acconplished by i ncreaii \r}g}the
production of platelets. 25 By the term "co-adm nistering” and de oY
t hereof as used herein is nmeant either sinultaneous adm nistration or any
manner of weRpgRke sequential admnistration of a TPO grfBtdifasgeempound, as
descri bed herein, and a further active ingredient or ingredients, known to

treat thronbocyfqpeni g, .ingluding.chenptherapy-induced thronbocytopeni a and
bone marrow tr a%'g&“};?'rﬁélﬁli”&%'g’cﬁ!@xgtl‘ﬁ@?ﬂ'éﬁ?fa?"tyﬁ%?%‘:{?w th depressed platel et
producti on. The3-Athitoed™-hydronybipkanyledci-divagbokylgragdi ent or i ngredients, as used

herein, includ ﬁ(&h&ﬂ.ﬁ&@ %xgéigﬁe@_gmggmﬁggwﬁg&ulm%eto or that

denonstrates adv ageous propi _ nistered w'th TPO or a TPO
m metic. Pref eri~pminor2-hydsoxybighenylsk ylat. 1. biriflugroppsthanesplfaspmideieous, t he
I(;orr}[)ﬁundss are '[a(gm,ﬂﬁls.ga{yggﬁt{ibhanyg;?ggﬁmgﬂhaﬁc &m@éi mty tg gaa_(:ht ot hgr_. .
urthernore, it_,does matter | . cqnmpoynds are admi nistered in e
sane dosage 35 %’g‘WH"'%gbd.m’% Bﬁeegf?p% W@“ﬁ!ﬁ aﬂg; admi ni stered topically and
anot her conpounttAmine-422-dihpdtnxybipbéngkBchrtergiclagid; - 26 2 3 NOV 2004 WO 01/ 89457

PCT/ USO1/ 16863 Mﬁﬁyﬁﬂxﬁpmﬂﬁmff@‘%ﬂve i ngredient or ingredients for
i the pre \

use in conbination wt sently 1nvented TPO m netic conpounds

i ncl ude but ar &-Hytrony-finiteebrheay-4-remdispddect i ve or nyel oprotective agents
such as {BCSFj ﬁayaregf mn(n%igﬁeaﬂss-?iboglﬁcacid;ﬁreast Ciamcer Res. Treatnment,
1999, 57, 127),,.am fost,ine. .(Ethy. Fetscher et al., Current 5 Opinion in
Hemat ., 2000, 72,'?'%"%%’9" )“‘,""EE‘EE",“QT%E"%"E’,(Y‘ 4, IL -i-beta, AcSDKP (Gaudron et
al ., Stem Cel | 2*Hy@oyF-pitrtobigheyl-4-caNpxydic acis-- b, M P-1a (Egger et al., Bone
Vdent! 11 ed as oo 2adas ago s iR by Bl | O, O T e pr oper L es
Tpo has been deﬁéﬂ%‘%‘?‘g’t@a’% “g’@ﬁ'ggll%ﬂiyx)&?@“y]bf stemcells into the
peri pher &8 10 @{5athtbr¢-MbydronyrB-tirophenybpyridline-2-c@Bytytikacites. Cel |l . & Mol . Ther.,

2000, 6, 47-56)¢ kR 1L MI LY - Fopva- NIV P emcell nobilizers such
as G CSF (Sormlsé(z}pdg’f‘ ?gt‘ﬂé’wggy&" iRy Db 279\34-‘}21'36'%?’. The TPO minetic

conpounds of t el hydroryshwitrephenybricqtigacidisef ul in i ncreasing t he
nunbers of st em-@Gahldo-2hydibxyclinethylGmittophed@iidotinipdiddr t o | eukapheresis for

nometopot €1 SLATMGEL kAo ShaabpultpPgl on o 1 ecerying Ivel o abl ativo
particul # 1y thoSHowf2-hyfrepd-aEohicheréruprylitacid neage (Hol ly et al .,

US- 5989537) . G unbRyheldkea-fipbtigenyl-B5agaBblyas &idr e cells of the nyel oid
e el XA 8BS A e RATE Y BB 00, TP
utility in stirulbTifingreNé2 BpdrpXyed-pitrpbiphemil-3rybmethansnlfonaniide; pat i ents wit h
neutropeni c  2Q5QMHs-L 1198 xy-3-nitrobiphenyl-3-yl)phosphonic acid;

25 5-Chloro-2’-hydroxy-3’-nitrobiphenyl-3,4-dicarboxylic acid;
5’-Chloro-4,2’-dihydroxy-3“nitrobiphenyl-3-carboxylic acid;
5*-Chloro-2-hydroxy-3"-nitrobiphenyl-3-sulfonic acid;
2"-Methoxy-3"-nitrobiphenyl-3-carboxylic acid;

"Methoxy-3-nitrobiphenyl-4-carboxylic acid;

30 5-Chioro-2-hydroxy-3-(1H-tetrazol-5-yl)biphenyl;
5-Chloro-2-hydroxy-4"-(1H-tetrazol-5-yl)biphenyl;
6-(5-Chloro-2-hydroxyphenyl)pyridine-2-carboxylic acid;
6-(2-Hydroxy-5-methylphenyl)pyridine-2-carboxylic acid,
6-(2-Hydroxy-5-methylphenyl)pyridine-2-carboxylic acid;

35 5-(5-Chloro-2-hydroxy-5-methylphenylnicotinic acid;
2-(5-Chloro-2-hydroxyphenyl)isonicotinic acid;
5Chloro-2*-hydroxybiphenyl-3-carboxylic acid;
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Addi ti onal exanples of a further active ingredient or ingredients for use in
conbination with the presently invented TPO m netic conpounds i ncl ud? mz
are not limted to: stemcell, negakaryocyte, neutrophil nobilizers 37' g@
chenot herapeutic agents (i.e., cytoxan, etoposide, cisplatin, Ballestrero

A. et al., wagwnmbagy, 2000, 59, 7-13), 25 chenokines, |L-p@gyafshPicbdta (King,
A G et al. | mmun., 2000, 164, 3774-82), receptor agonist or antagoni st

J.
anti bodi es, smalgl Gk h t or agonists or antagonists,
SCF, FlIt3 Iigana agﬁegﬁoﬁxﬁ%‘fhg%?’g'dli%%rﬁ%@ﬁ?%gug or antibodi es such as: anti-
VLA-4 (Ki kuta TN-&¢5%hloro-ghwdronybiphenyl-3-giyrthanggimetbanesulfpnagrideant i - CD44
(Vermeulen M et ghino-3-nloBPRenylRA8, 92, 894-900), cytol ane
chenoki ne/interl i n PhvdEc ytor a ogi st or .30 antagoni st anti bodi es, MCP-4
(Ber khout TA., & Jypro- by ’W@B‘.‘“’“&?’éﬂlﬂ"sﬁ@@*ﬁ,ﬂm 72, 16404- 16413; Uguccioni M
et al., J5 Exp. SNBdoro-219@6xybihsnyl-2,3-dRarB3@HU) acidBecause t he pharmaceutically
active CO”DOUnd?&%&ﬂﬁ’ﬂ@&?ﬂ%&@i@&%&?grg .active as TPO m netics they

exhi bit therapeytic utilit reating t ocyt openi a and ot her

condi tions wi t h3deireddudropbinheryks-sitopigaddi on. 35 By the term

"t hr onbocyt opensLhlof B mebiyVR L T CGazbIeyIRDpheds Used herein is to be broadly
interpreted as §-|'@Almdo~efre sea‘_{',ﬂ&t’thte nlusnt] t .of blood platelets below what is
consi dered nor mal " Or> desTPdd - 'eéazﬂéé’f)ﬁ’werlyhdi vi dual . Thronbocytopenia is
known tolRave - 8¥5-GhlgroianetiRagpheiibpPridig P4BBoBGTAGBE01/ 16863 many causative

factors, includgpgmMembxyhnethiiplchfpydidhe- 2 afHoRfia0q;t her apy, chenot herapy,
i nune t her apy, %gggt Nr OMOCY operpl c purpura (I T?, Bussel J. B., Semnars

in Hematol ogy, -metyyphenyDpyrdinecdcarboridic a6idis pl asti ¢ syndrom (MDS),
apl asti ¢ anem aj-(5-Gitbro-2Ghthoxy-5msekhylphéngDiiectini® afid;ncl udi ng, but not limted to;

H V, hepatitis VA i ol se, nyel oabl ati on, bone marrow
S RO i3l 393

transpl ant, stem I'pheral blood stemcell transplant,

progeni t 3 cel | SEdoBE-megwrxbinbepd-s#Roxy¥F asidem cel | s and progenitor cells,
defects in Tpo, 5WChlsks-DpethofybiphenyeB,5-dN¥arbokylid Ridkocyt e Bi ol ., 2000, 68,

137-43), dendrjtic.eel]l gobiljzation (Kuter D J.  Senminars in Henatol ogy,
2000, 37, Suppl Ni?'%4§?lﬂé)5i,?£%{r_)%ﬁp E'%’?lg% flﬁe&%%ﬁméﬂe%ﬁ%‘m‘%l fferentiation.
The phar maceut i ¥4¥ Methory-pgnitrebiphenylihre8-aesfamidei s 10 i nvention are useful in
treating thr onb(sﬂaﬁlélﬁaﬂinab&@ﬁ?ﬁeﬁid%sﬁ)pﬁﬁspﬂoﬂﬁar‘fi@,ct or or factors causing the

conditio The eut.i cal i,ve, coppounds of this invention are al so
usef ul i%o trea?%%‘%&ﬁﬁ@fﬂ%’ﬁg%ﬁmmwﬁé;causati ve factor or factors of
the condition ab€blogmkhysmxy@i-methorgbiphenyli3satbexylidant;add ed. Prophyl actic use of

the conpounds . of-chidks2 iKY bighlhyl-- iRt 8R! at ed whenever a 15 decrease in
bl ood or bl ood pl té lets i ntici pated.. Prophylactic use of the conpounds

s is a i .
of this inventio 'F'itgP m F‘f“lf’ ‘ffp‘i[e?‘jflbeﬁlhg?‘@’l‘é?@"%‘?"“&%bmrencenent of
pl at el et pr othersasing the ppdiation pitplagletant i ci pat ed | oss of bl ood or bl ood

pl atel et 95 Prophyd Aed dein 46 Gamidisteif}® af IR theredf s ubbafierk KGAON 1 ncl udes
but is not Il,merte to transplant surgery, surgery, anesthesia prior
either simultaneous istration or any anner of separate sequential administration of a

TPO mimetic compound, a5 described herein, and a further active ingredient or ingredients,
known to treat thrombocytopenia, including chemotherapy-induced thrombocytopenia and
bone marrow transplantation and other conditions with depressed platelet production. The

30  term further active ingredient or ingredients, as used herein, includes any compound or
therapeutic agent known to or that demonstrates advantageous properties when
administered with TPO or a TPO mimetic. Preferably, if the administration is not
simultaneous, the compounds are administered in a close time proximity to each other.
Furthermore, it does not matter if the compounds are administered in the same dosage

35 form, e.g. one compound may be administered topically and another compound may be
administered orally.
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to child birth and gut protection. 20 Human dendritic cells have been shown
to express the TPO receptor (Kumampto et al., Br. J. Haem 1999, zlpﬁgv 2004
1025-1033) and TPO is a potent nobilizer of dendritic cells. The T

m netic conmpounds of the current invention are also useful as a VaCCI ne

adj uvant  ywpgoigwbs they increase the activity and nobili pyra§orfedasritic
cells. The pharmaceutically active conpounds of this invention are useful
as an i munol ogi cal nt .ven in 25 co ion with an orally,
transdermal |y or %‘%@&{%ﬁ ﬂﬂgn‘ﬁé'PngF'éH &’”éfﬁ&ﬂ‘i??’ bingtiop B rodul at or
by i ncreasi ngepmmﬁ;cmvenieﬂStPGnﬁinmboﬂmpohgdsdxfcludeanhmmmeddos Tpo i s known to

have vari ouschg.f,,gpgﬁgct%é% Bl AL L ARRRGL LSRRI CRLLESH 3 on

megakar yocyt e Ive effects on stem
cel |'s and  nBissskanges®Res.Treatmmeny, 1999447 7). pmifeptinedEikyoiFesscher ehn@umenbgy, 2000,
37, 41-9)s5 T Pﬁnﬁnﬁpmwwss@ss@fhﬁpﬁmc?WMﬂw@aswma r of stem
" conj tnot 1 ns @ iy, Phor P pocgyiingie P MR Bt e BEERRN, on *The PO
in conjuncti T i on e

m netic corrpm 1998, 2hSuppl2), 8435), and ettt rovlecaleeidaltified aspafingani-n acting on
cells for p\ggtgl?cl su%v@&?dr&lff&ﬁtﬁ%bx%?erﬁé@ conjunction with other agents known

to act on ce urviva roliferation. Such other agents include

but are not |initked hwewtmtm@wamﬁ@mmf@smcelhmtheamsmbeala | L- 11,
SCF, FLT30! i gaddqNeudatam T) A.eBal., Chiokines |dell 18 MoP!IMeEDODCﬁ £1-56)., TIESRitySD- 01, or

IL-5 or ab|0I0|caII cti rivat Y& h - Nov 2004 WO
01/ 89457 PCTIANSTRERS ks 36 5%@%%0‘? “Frcs)ﬁ“e"}li f ?*ﬂ%&éﬁz—‘%ﬁ?%%s’é Y. et al.,
Exp. Hemat. 35@988062 olhe TPOZnimelE cpmpoupdseof ﬁxpemmnn(enmm@rmt@@sefulet al . Conp.
Bi ochem & PljySasing Bﬁrnﬁm&rs StlstemicOsROMrchATHH in dohbrs pn&@ogleﬂﬂheref KR8 (Hasegawa T.

et al. Int. | nfmuno 996, 18 103- er . nol ecul es

Choat | 11 od 2B Seftciel mspRtion i Rt R B Ty SUNE PEPPUR oner t | es
for stem% cells Lllmwugél’ﬁ(lstmulaet growthof mpdldid cells, @hitignlasly throssefi ng Tpo Recept ors.
|n det er m ni pghRehERGkodRec iR 63, Ubbfoba).| Gl @hagYRmer ¢ enpl oyed:

Luci ferase ASsay, Corrpoun present |nvention were tested for pot ency
as nimetics BPEehifEs arqests Pfe‘E“e'Blfe&‘ 1?’1‘?"5’& that pptng ASNENirophils, ORIGHES. a5 descri bed i n

Lanb, et al. basd]dﬁﬂ:d aat eosﬁmpldls e chlapmadsaibscAB:d B3B8 e B8 eftib@ Bk thand Sei del , et

'?':DO r Egggnm ve p§u l@ | ne%gﬁﬁeﬁ:ﬁt@ééﬁ neg%?jﬁﬂs(&%%am QXAcadp%& déé UF ! rl]J%Aa

1992, 8920 5aeppdi g ) for the Hep& cells utilized therein. The nmurine BaF3
cell s express TPQddRﬁMEﬂh@leﬁﬁﬂfﬁﬁtﬁsﬁhyeﬂmm: briprdaithis @drsedd  STAT (si gnal

raneducer s gadyatt A il WIS AR TR o0 1 PFT ey

limited to stem cell nmgakm’yocyte neutrophil mobilizers such as chemoﬂlerapeunc

agents {i.e., cytoxan, etoposide, cisplatin, Ballestrero A. et al., Oncology, 2000, 59, 7-13),
25  chemokines, IL-8, Gro-beta (King, A. G. et al. J. Immun., 2000, 164, 3774-82), receptor
agonist or antagonist antibodies, small molecule cytokine or receptor agonists or

antagonists, SCF, FIt3 ligand, adhesion molecule inhibitors or antibodies such as: anti-
VLA (Kikuta T. et al., Exp. Hemat., 2000, 28, 311-7) or anti-CD44 (Vermeulen M. et al.,
Blood, 1998, 92, 894-900), cytokine/chemokine/interleukin or receptor agonist or

30  antagonist antibodies, MCP-4 (Berkhout TA., et al., J. Biol. Chem., 1997, 272, 16404~
16413; Uguccioni M. et al., J. Exp. Med., 1996, 183, 2379-2384).

Becaunse the pharmaceutically active compounds of the present invention are active
as TPO mimetics they exhibit therapeutic utility in treating thrombocytopenia and other
conditions with depressed platelet production.

35 By the term "thrombocytopenia” and derivatives thereof as used herein is to be
broadly interpreted as any decrease in the number of blood platelets below what is
considered normal or desired for a healthy individual. Thrombocytopenia is known to have
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Some of the nore preferred conpounds of this invention were active in an in
vitro proliferation assay using the human UT7TPO cell line. U 7T%)1,l @ﬁl qu
are a human negakaryoblastic cell line that express Tpo-R, whose Y/
and growm h is dependent on 20 the presence of TPO (Komatsu et at. Bl ood
1996, 87, 40 mmsedh fferentiati on Assay Li kew se, sone of pchgisogezpr ef erred
conpounds of this invention were also positive in stinmulating the

mat urati on of negakaryocytes. from human bone.marrow cells., 25 In this
Rosay - pur { PBTY AOMAI Gt P e Bl ot GAEE o S P ST CIERBE P | | qui d

cul ture wi t himmes thempyypomnshrbnbocitOpedia perpan (TP HinsseUhBeBengfarsgel | s expr essi ng

the transne 0&,£1 I eg%l': : ag@éy i rker, was

t hen neasure : y8 ogv_aﬁg%f&%‘%g?r’ (’slg% JP?}tg,S%S@%. e_t)_'%%\ay%gﬁeenﬁ%e, 1997,
276, 1696). - pMEy vigt intactiona (indndimg ot rot bigsioeidly- hepatis 6 afyevig®lope of this
invgnt ihonSa][ ﬁveé&@eaha?fyabab&soﬂ]?@emaﬂw ir&nSplarid, gﬁ&mm Lr@splﬂﬁ,rpwi[ﬁbl’alaﬂdo? hﬁmans, in
need thereof . Sone of .the prefer onpounds wi t hin e _scope of the
"vent fon shisB et isgoniaph Probfapeiel issl AOVARE Gosth ol g A oo,

concent r at i ofFllafde®ct9@ITpdreutipenin Sive, N. Ldiedkocyie.Bioh 260y 68, THet3pr ef er r ed
conpounds of g&nRid Jaif fdbilisef KRRy B IOSEYiRS ih PEmRLR %ﬁ@b@?l $¥pp1 404149} 7TPO and
32D-npl cells at a concentration of 0,003 to 30 U The preferred 35

conmpounds of PRRfE{eR, agtivatisn °h4j§65“§iﬁté?ﬂeah°af@ﬂ’\g?el“§icaﬂha"tﬁﬁ"emmdsn‘g&%ar yocytic
assay at 18 ieentienire adcfubin tmitind i08ihotytopaila tehirdleBOf BSfaGNor 2004 MG 1/ 89457
PCT/ US01/ 1683 c&ﬂ%o?rﬁ%&ﬁﬁmh&}{&ﬁ?ﬂ a?@vetclc?x&h‘%h&r F iy if?w)éhtgﬁi%r%ls Rpg of treating

t hrombocyt openia and ot her cond ons epresse atel et production,

whi ch conpr i Seatngrerhpeytepeninphes thecanmsive fgtopdr fatnryriths cpurjtiop pre 5

phar maceut i CadkhywibsiGavlyafab Be @aitified. hydr at e, sol vate or ester thereof in a
quantity effectiv 0. enhan platel et .production. The c ounds of Fornul a
5 (1) al so provi a%oth ]raCt}f "rsr%?cfﬁhg o%fou?‘?qé)g |5rlffgw"t“f'uoél lsacﬁ%te/%ﬁ?tnd‘?'rﬂéﬁet“ércf di sease’

st at es bdé&audesrease in blegd or bigedplrtelets is autigipated. | Brephylagticaiest of the cam@unds pbt i cs. The

drug may be mrmeﬁﬁleéseﬂsiheb@dmabﬁfmet;&acaﬂﬁ.&.c&h&mqiméwpﬁ{ma&pnventional
I Ntravenous,

route of adm nistration, .incl Ing, . byt not Linted to,
o e cat apabr yanfanbcinien (S orbied S oot plails, EoP ARt et i Brnounat o
phar maceut i ceflthiy inagtion iclodayba isTeislimifed tdiengpianteuwgery, swgent anesthesie priarncor por at ed

10 into convgRhfi¥indlaaadtrdtib® such as capsules, tablets, or injectable
preparatigns. Sol)d or ' har maceuti cal carriers are egpl oyed. Solid

| 1.qui d
carri ers ?ncl ude, Hupagdexritig cells F?Q%t,’“’&ﬂﬂ‘f? IPFPEssItheFE reremigrd °%¢rra al ba,

sucrose, tal d,Bgd|Hdemn]999,d8a5,,1025cl083) and ERENS k potenvagbiizr ofidestidacedis.e, and
stearic aci diyg. oo ing : | ' . ioPare AGARLEL) 0] -0l ] i1, saline,
and wat er. gem | ar y?gt@({\ﬂgb ‘ggd?ﬁt%%%?ﬁ?%gent %ay | nlca?hgaémgéndd}ﬁ g?”& onged

rel ease nat efjthif theyinemase the gefivity apd aobifity, of drpdsiticgelly dhephagmageutically ' di st ear at e,
al one or W t bhctige avaipoundief thisrmvditiorndre 18€fbl a4 an Braminblegical adjivam, ghtedl@ vy but |

preferabby, Wlbinash JitbE R Hansdemily dr Cub@RBtbusly BiRik vELRARGOHN T -
immunomodulator, by increasing the activity and mobility of dendritic cells.

Tpo is known to have various effects including anti-apototic/survival effects on
megakaryocytes, platelets and stem cells, and proliferative effects on stem cells and
megakaryocytic cells (Kuter ID. J. Seminars in Hematology, 2000, 37, 41-9). These Tpo

30 activities effectively increase the number of stem and progenitor cells so that there is
synergistic effects when Tpo is used in conjunction with otber cytokines that induce

The TPO mimetic cornpounds of the current invention are alse useful in acting on
cells for survival or proliferation in conjunction with other agents known to act on cells for

35  survival or proliferation. Such other agents include but are not limited to: G-CSF, GM-
CSF, TPO, M-CSF, EPO, Gro-beta, IL-11, SCF, FLT3 ligand, LIF, IL-3, IL-6, IL-1,
Progenipoietin, NESP, SD-01, or IL-5 or a biologically active derivative of any of the
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When a liquid carrier is used, the preparation will be in the formof a
syrup, elixir, enulsion, soft gelatin capsule, sterile injectable %%U#ﬁ {
such as an anpoul e, or an aqueous or nonaqueous |iquid suspension. @
pharmaceutical preparations are made foll ow ng conventional techniques of a
phar maceut woah/selem st involving m xi ng, granul ating, andTA8iPiciasi ng, when
necessary, for tablet fornms, m xing, filling and di ssolving the

i ngredients, re r nt er al
product s. Dosgmm% age“?sesgﬁs?yﬁm ven{’}é‘ﬁ %ﬁ%@geﬁs@c fllgg?l?@égi ve conpounds
ina 25 pharm&m(balrendégagel Qomp. Biochenie &dthivh.dtdrt AbPhysiolagy. | 1997 160

ef ficaci ous, 3qa0Ry, @XbS (R4 T Vet alPn€ T SRRl ophARL, eg‘gée nge of 0.001
- 100 ngl kg of a%:tlve corlrgounyeta{ore T Qﬁ)gqm}mt%en treating a

referably
human pat i enfeoleqles iegf E?‘HTWP@R‘?‘E s“f"l‘l‘@' %‘@F‘%‘&”é’dcpr s fogstsMni ni st er ed
preferabl § feetiplogénitor ¢elis ofiathdr yells expedsiiyg Tpo Reespert eral [y. Preferred forns of

parenteral adm ni o igtlg al ectaII transderrnal ly, by
i njection 30 and CO‘IEI I nu gﬁjﬂso%né by 1 n%ﬁﬂg%oﬁﬂ}é&)l (M LY seweffrﬁ IS ?d(r) human
adni ni strat i busifermsefAssaybl y  contain from 0.05 to 3500 ng of actlve compound.

Oral adni ni strat i@y ii\’msﬁhhélﬁ&%n |uﬂ@ﬁfonw@:@$e@ﬂ@§>rb&etﬁ%%fxﬁh@%go%ﬁ)@rent ]grral .
use en sare an

adm ni strati at hig sages, wever

conveni ent f t%aﬁr&éﬁg Ay adﬁ?&b‘ﬁg i d may be
readily det eResbanch@3h328843289¢(199K) dnbl Seldel mta]B_M_mdlSm%I?,mary with the
particul ar %Wﬁ%tbkguﬂs ah;q@bn Pa;sv@ﬁ%ma@ mct(b%onaraf}maﬁitpn the node of

adm ni stration ncemnen | seas€ condi -30 2 3 NOV
7004 WO 01/89%;&!2@%1 B19504d) dorithedieai2 pelle piifized BerpianHhemyriath t he
parti cul ar pBRiR3eélls ek@es’ g‘POI‘realit@'daﬂdﬂclolse])hﬁﬂbH the palttc:aof&m (signal adj ust dosages,

i ncluding p m.nistration. The net hod
of this i nvzﬁ.{n?dé‘rt']er%%ﬁl n%ﬁ{[:’g?mﬁ%%m%r%{ﬁgwo ‘{Sgnma?rlsanmml s‘? I ncl udi ng
humans, é@)npﬁ‘m@%mﬁfﬁ?"ﬁlbrl ng to a subj ect |n need of such activity an

effective SPJﬂQaﬁﬂmy_C anount of a phar maceutlcally active conmpound of the
present inventio nvent i.on.al so or the use o conmpound of
Formula (1) int hns mer?gwufngmtp[ffem%?ongowg @ﬁgﬁ?mf"werﬁ%cém 8 a’b‘“‘l’%@ m netic.
The inventi owom@@mevpm@mwme@hma EGHP ealiglaro s higanrul a (1) in the
manuf acture g a&xf&liktfc&@lﬂﬁe tﬁé?éxpkbﬁserﬁofk,ﬁnlﬂ%@mwal%ﬁh b isi¥RRdnn al so

provi des for t e use (1) in the mnufacture of a
nedi carrea{’ f B PEERCE9 #}gﬂﬂ'& “8 lg‘?’ g’uég%}ct ion. The invention al so
provi des for.the use of a corrpound of Formula (1) in the nmanufacture of a

medi canment fm%,_wmi ng thronbocytopenia. The invention also provides
for a pharmaceutica nggp I on fo use as a TPO 15 mnetic which

conprises a corrp&(b'f?&"sﬁf TGOSt A W“’&P%’I‘Iﬁ?‘}fr&’dséﬁ‘few@&l“[“?aﬁecept abl e

positive in stimulating the maturation of megakaryocytes from human bone marrow cells.
25  In this assay, purified human CD34+ progenitor cells were incubated in liquid culture with
test compounds for 10 days and the oumber of cells expressing the transmembrane
glycoprotein CD41 (gpIIb), a megakaryocytic marker, was then measured by flow
cytometry (see Cwirla, S. E. et al Science, 1997, 276, 1696).
The pharmaceutically active compounds within the scope of this invention are
30 wuseful as TPO mimetics in mammals, particularly humans, in need thereof.

Some of the preferred compounds within the scope of the invention showed
activation from about 4% to 100% control at a concentration of 0.001-10 uM in the
luciferase assay. The preferred compounds of the invention also promoted the proliferation
of UT7TPO and 32D-mpl cells at a concentration of 0.003 to 30 uM. The preferred

35  compounds of the invention also showed activity in the CD41 megakaryocytic assay at a
concentration of 0.003 to 30 uM.
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carrier. The invention also provides for a pharnmaceutical conposition for
use in the treatnent of thronbocytopenia which conprises a corrpoug%% m
Formula (1) and a pharmaceutically acceptable carrier. 20 The invént r;
al so provides for a pharmaceutical conposition for use in enhancing

pl at el et pwpdwedsson whi ch conprises a conpound of For nmubpargkiiiegd a
pharmaceutically acceptable carrier. No unaccept abl e toxicol ogical effects

M th't he. present TR OERDY Brrmustbetos i onmeton BF Gl Bt ey act s ve
conpounds  of and kernoadjions with d@msmmtchrprcbbctmomla@rmmpmﬂdmwwﬁng\a further
active ingredysiind of f’&ﬁlbla‘?ﬁ oﬁﬂﬂ%a&g{mw&g&tdﬁﬂgmp h)Ldgatct Edpale or ester

t hronbocyt openi a, includi ng. chenotherapy duced nmbocyt openi a and bone
marrow  t r an@geek i A quRRtY %“Y?t‘%@?‘a‘l%ﬂéﬂﬂ?'i P(‘j‘?ijg‘“WP't 'ﬁ"e&é‘ﬂl"&@é’ﬂp‘fﬂ‘%‘?el et
producti o, @yalse@rovide fida meﬁmwnremg Iﬂ&\a&wuﬁndicmeqfdlmmmus&dauwam&b| nation

wth a TPO B@%m&%ted%ah&? acﬁs I n eucs U@V%hﬁ?tﬂ?ﬁeadnumstemdtoap E.lgr eci ated by

t he person e ar ound rrmul as |
and |1 may atesbthergefdy anmcovmtl@nlépqtftoffa@mnﬁmnomomcl@mamm o} hmwpdm;r mula |, the

doubl e bond jhfdkndus iflfamistuiRe bME RiBcdtdheouk WRraBérnbIOAR Pardt @B €Xi sts bet ween t he
| ower nitrogen a:?%F nd the iAR substituen f TautQneric forns of the

conpounds of For acﬁ'ﬁ{‘fal actiye SorpRounds of the RIgspRINVepHon AR ICBRPAE For mul a
(1'V): - 310 23infdChhvediont dysaefoms Such s @ﬁmeumlnfﬂﬁﬂﬁ&tdﬂlemmpﬁaumh@&d vphe R groups
are as defi ngg, %EB—KE: Fhlai canrib %H’@%h@rfa?nelrs"iﬁ‘él&dg%%ch rl?]:hﬂ? caGeRe of the

er ent 0 e

I nvention and | I ncl uded he definition conpounds of
For mul as. | aFate abydrate, ihmaaibp a9l €=linaeah BiclipAcaciarmageesiym) sfcapieel t hat one
skill ed in tdne stadric acidyn L:qumdagxeisheluﬁegmppbe&gndesmelomsam andated. Ze t he present

I nvention tgs%gﬁi% II %}.aY;LQﬁdeag;hrgr&%glr %%mingfm% thEaherefore to

be construe ve an oh™ 0 scope of
t he prestht slmafhmmwrﬁe aw}ycmwmw@seﬂ?wn wish 2 e Ihe anounipf Plidnpl e 1
Prepar ati on dfrier varies widely but preferably, w1ll be from about 25 mg to about 1 g per dosage unit.

4-1NA1- (3, 4- &i} 1]q¥1§c91‘ﬁ19 gseg’thelgheg tron oﬁ(lg)el thef moydrglpyr%)%ol 4-

ylldene]hydra2|no dt OXYDI -car oxy ic a
5- br onp- 2- ni eussesed gelatpe Jf%@k lgpuig such ag 41 ampeyle, ppan agepdescrs| oWy to a

cold (1OC) s&h@mgh Qfid sudgengdi um nitrate (29.0 g, 0.34 not) in conc.
sulfuric 63‘ cid (%%eghag%ac %alvl\al?etpa%rmogz :Pre mad[yfgllowmg conventional techniques of a

pharmaceutical chemist involving mixing, granulating, and compressing, when necessary,

for tablet forms, or mixing, filling and dissolving the ingredients, as appropriate, to give the
desired oral or parenteral products.
Doses of the presently invented pharmaceutically active compounds in a
25  pharmaceutical dosage unit as described above will be an efficacious, nontoxic quantity
preferably selected from the range of 0.001 - 100 mg/kg of active compound, preferably
0.001 - 50 mg/kg. When treating a human patient in need of a TPO mimetic, the selected
dose is administered preferably from 1-6 times daily, orally or parenterally. Preferred
forms of parenteral administration include topically, rectally, transdermally, by injection
30 and continuously by infusion. Oral dosage units for human administration preferably
contain from 0.05 to 3500 mg of active compound. Oral administration, which uses lower
dosages is preferred. Parenteral administration, at high dosages, however, also can be used
when safe and convenient for the patient.
Optimal dosages to be administered may be readily determined by those skilled in
35  the art, and will vary with the particular TPO mimetic in use, the strength of the
preparation, the mode of administration, and the advancement of the disease condition.
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the resulting mxture was allowed to stir at roomtenperature for 2h. Water
(200 m.) was added and the resulting m xture was extracted wth diethyl
ether and the extract was dried (MySO4), filtered and concentrated.? TN&V 2004
residue was purified by flash chromatography (silica gel, 10% et hyl

acet at e/ hewanesdsst 0 afford first the title conpound (8. j:grmgamgr ap 20

40. 42C, then the undesired isorrer 3 br ono- 4- nitrophenol as a yellow solid

12.7 q, rox - nitr arbox lic
St & sof utMNPRRy oo O PR b et SRS et e )
car boxypheny#%t@mgcs. acluding léal;clfldgegweightmi@&ndrmnc of, adrﬁimsmquu sodi um car bonat e
(10.0 ni; 25 0. O&emmoa oﬁmammﬁmmulhmmnpﬁawmerg,:nhéd' um(0) (0.5 9)

in 1,4-dioxane (60.0 m.) was stirred heat ed under reflux under a
ni trogen at nB< %&%‘WCWWW"‘P%WBWWFW Predohiadd agthdly areteriveevapor at ed
and t he riesiMnﬁrﬁshahﬁdmNﬂalphﬁMceawly daﬁ'ﬁﬁ’cﬁﬁxbﬂuﬁdl bfGhepedselit inféion.ML) . The grey
precipitate was fj.lter nd wi.th r_t ethyl ether to
afford the t|tleic‘:bomv8nu d‘zial @/a g’&/dlseoéaéomo O?E%"gu{s;g]?mg" "H 30 NWMR (300
MHz, db DNSO)%@W&@C@CWN@“S?WTP@@@#‘U J = 8.4 Hz, 8.03 (d, J =
8.6 Hz, 1H, 7. %e%enh&nﬁscﬁpr&dé@for%seo?aéﬁn ﬁhdoiFunniLla élﬂzthe 1H): 7.35 (dd,
J =18.6, 1.8 NOV 2004 WO 01/ 89457 PCTI USO1l 16863 c)
4- ani no- 3' - hmvg%ﬁ@ﬁ%}f%mé%ﬁ"ﬁ%’%ﬂep@y ‘aci d;, hydrochloride salt A sol ution
of the cthpound f'ﬂmmv&tmnriﬂk@rd)\d@es(oiﬂﬁu@,of@ccﬁﬂﬁ&dnﬁl?orﬁuial(i)mttllltanol (75.0 nm),
wat er (50.0 AR o3 Mﬂg@ i 0. 0062 nol .) was

over 100 pa fkmgﬁtqgu%@g‘%&{g;?ﬁel&%rogucg&

hydr ogenat e lumon ¢ %) roomtenperature and 50
psi for 2h. 5 ThelMeayeqtionpsaprtdss for the userof p tompnapnd of FermpladD Withen 3M aqu.

hydr ochl or i Cmémfadture(o? b medicaffient forlugdlin @AY thadnttdcyddpenid.he resi due triturated

withalittlevvatr asabrovvn

solid. 'H NMVR (30 w&%n%ﬁ%\?%?g%b}{fgn?c%@@%%m%%ﬁ ¥ a 7%@ 8. 03

(d, J = B 2 mynetiophich ompiises g compoundgpf Sorpla @PﬁdaP?WePEFallyaacEPBblz Hz 1H),

7.36 (d, J =cafriep Hz, 1 H), 722(de 8.2,1.6 Hz, 1H) 10 d)

1-(3,4-Dinethylp 3- et h azoI| one | ution of

3, 4- di net hyl phengﬁﬁynd%'ﬁlg?%go élvadro “(uf%cof"pom (ol 1) %} et hyl

acet oacet at etre(amntpf@m@o&ytmmayhrahepn@sehsammwdaqfﬁomlaxngndao 1 nmol.) in

gl aci al acettwﬁcﬂlywau%ws stl rred and heated under reflux for 24h.

The m xture was oI ed an evapor a and thﬁ re5|g & di ssol ved in diethyl
# f coffpgsingn]

ether (115 and 15°@NFUEPY ‘V’%gﬁ@aa Appceiie ﬁﬁ%ﬂﬁ?‘&%’&bn car bonat e
(5 x 200 nl)platdlttepradndion erallch campyiees avmoencaﬁﬁpmu@dl)tanﬂ aghhfrgrackutidally t i t | e
conpound (15acéep91bleZMr "H NWR (300 MHz, d,- DVMSO S 11.30 O s, 1H), 7.49
(d, J = 7.14 (d, J 82Hz,1H),
5.31 (s, | H) 2 %@ ‘t“§°°°l’é"iﬂ (‘0’%"?5“’%@%"%%?}‘ e"@“% whe °°§‘Pé““dﬁ\?é&"65) m z
203" [ M+H] . myentlgn are administered in accordance with the present mventmn_ :
4" -{N - (35 (3, 4- Dy Ridtibh AR mbcedndB R¥ile RufpdBiasof MeGrdheinORUbAGR be 4
co-admuustered with further active ingredients, such as other compounds known to treat
thrombocytopenia, including chemotherapy-induced thrombocytopenia and bone marrow

transplantation and other conditions with depressed platelet production, or compounds
known to have utility when used in combination with a TPO mimetic.

30 Contemplated Equivalents — It will be appreciated by the person of ordinary
skill in the art that the compounds of Formulas I and II may also exist in tantomeric forms.
For example, in Formula L, the double bond that is drawn between the two nitrogen atoms
exists between the lower nitrogen atom and the AR substituent. Tautomeric forms of the
compounds of Formulas I and 1l are exemplified by the following Formula (I'V):
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20 yl i dene] hydr azi no}- 3' - hydr oxybi phenyl - 4- car boxyl i ¢ acid;, hem' hydr ate A
suspensi on of the compound from Exanple Ic) (1.0 g; 0.0044 nol . gi\Mﬂﬂ]ﬁ
hydrochl oric acid; (15.0 nmL) was cooled to 5C then treated dropvvl S ¢
solution of sodiumnitrite (0.32 g; 0.0046 nol.) in water (5.0 nL). The
yel | ow m x{vgrogrsoygs stirred at 5C for a further 10 m n. pefgRoilik&at ed i n one
portion with the conpound from Exanple Id) 25 (0.882 g, 0.0044 nol.)

foll owed by the portion-wi se additiog'of sodi um hydrogen carbonate (1.8 g;

0.022 nol.) and ethanol (20.0 mLR2en
m xture is approximately 7-8. The i@
tenperature for 24h. The n‘ixtureR s, cg‘_gred to give a red solid which was
slurried in water (50.0 nL) and th acidified with concentrated

hydrochloric acid;. Filtration affo esj the title 30 conmpound (0.68 g; 35%

as an orange powder, sap = 280C (dec. ) 'H NWVR (300 MHz, d,-DMsO S 13.62

urighg the final pH of the reaction
dfsol ution was then stirred at room

(s, 1H), 13.2-12.2 (br s, 10. 92 (s)PPH), 8. 02 (d J =82 H, 2H,
7.73-7.69 (m 5H) 7.63 (d 8 2 He, IN&N 7. 31 (d, J = 8.4 H, 1H . 7.29 (s,
1H), 7.19 (d, 8.4 Hz, 1H), 2.30 (s, BH) @a.26 (s, 3H), 2.2 (s, 3H): Anal.

CH N, , 04. o 0 4 d: C
536 741t 5. éhem%%l%&ggﬁquﬁx&gab&r ﬁgn%r g{/n?o s:lrgmclll\xlded]h?the g‘dopg gun
of 4' - [ N - f 1-thesinyentipnaad WFMWF“)’Q"SD HhetdpSrite oésbecqmpenﬁr phfigreplas Lpadz o] - 4- di ne

drazi nol - 3' -mydr oxybi phenyl - 3- carboxylic acid; -33 2 3 NOV 2004 WD 01/ 89457
PCT/ US01/ 56863 a L O o Asion 12 oxylic acid; Follow ng
t he procedure of @wt%ei%mme"x% Pe"&!gg'%t PPU%"%‘S‘"%' P8 teny! bor oni ¢
aci d; for 3-precediodestriphon, idzohe presal ldventhnhelttﬂﬂﬂdst@xcmnﬁb&mtbm pr epar ed

(1.75 g; GB%aﬁﬁleﬁar@m%@W%ﬁnstméd a%e(ygﬂﬁnmmont aPRRonSEde 16 (br s, 5
111), 11. 1855; gtlﬂlz : S 1H), 8.03 (d, J = 8.6 Hz, 210,
7.96 (dd, J 0P§0 8“’@?" ‘PE“‘TH}““Y’I"%G (t 3 =7.8 H, 111), 7.45 (s, 111),
7.34 (d, J = 8.6Hz, 1H). b) 4- anﬂmm@%ﬂi@xybi phenyl - 3- car boxyl i ¢ acid;,
hydrochl gy i de salt Follow ng the pr %ﬁiﬁ_ﬁ’;d’éﬁ of Exanple 1c), except

substr tuting 3'-h drox -4' -3n| trobr perlr [-3- ]carboxyl ic acid; for

- hydr oxy- =iy gproxoylidfinydropyazondmound was 10
prepared (1.)3ideng)byd —ndarbohé\NR(SOO MHz, db DVBO) .8 10.96 (s,

1), 1059ég?ﬁ)@21§&3%m51( 3 =26 H, 1H, 7.96 (dt, J =7.9, 1.3

T H, 7. 62(t 3#@%*12'*0&43& 9 8. 0419 ppliywas addeg slawly tora Qi (HCGEsolutipp ofi H) | 7. 21
(dd, J =18. 2spd:ﬁmaldab (291di gl .34 mpl) # cond, Milfufic aCId (40.0 g) and water (70.0 mL) and
31/ I |( gef\fe]dlh;rgr azl no W‘h’gér It;%/éd t??“g)éf)m?% tf"mrp &?é?ﬂ;rgﬁéﬂg% ?£[P§?lf)]w538 ng the
procedur e ofadged qhéfeﬁ'é'}“g "M‘E‘ép}?s ‘EMB%‘M withdiedy! fztheamdrﬁhﬁestmct was dried
hydr oxybi phemgse g, By tonéen@didddiThe rbidhe Sad Yueifitdds fiashl chrob@iogrdptdm no- 3
=hydroxybi PheRy! = (1o% cthy! acetate/hexanes) to afford first the title compound (8. 1g, 20%), mp
20  40-42°C, then the undesired isomer, 3-bromo-4-nitrophenol, as a yellow solid (12.7 g,
31%). mp 125-127°C.
b) 3™-hydroxy-4-nitrobipheny!-4-carboxylic acid;
A solution of the compound from Example 1a) (2.18 g, 0.01 mol.), 4-
carboxyphenylboronic acid; (1.74 g, 0.0105 mol.), 2M aqu. sodium carbonate {10.0 mL;
25  0.02 mol.) and tetrakistriphenylphosphino palladium(0) (0.5 g) in 1,4-dioxane (60.0 mL)
was stirred and heated under reflux under a nitrogen atmosphere for 24h.

The reaction mixture was cooled and evaporated and the residue treated with 6M
aqu. hydrochloric acid; (100 mL). The grey precipitate was filtered and washed well with
water then diethyl ether to afford the title compound (2.3 g; 88%) as a colorless solid. "H
30 NMR (300 MHz, d-DMSO0) & 13.5-10.5 (br s, 2H), 8.06 (d, ] = 8.4 Hz, 2H), 8.03 (d,J = 8.6
Hz, 1H), 7.83 (d, Y = 8.4 Hz, 1H), 745 (d, ] = 1.8 Hz, 1H), 7.35(dd, ] = 8.6, 1.8 Hz, 1H).
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carboxylic acid;, hydrochloride salt, the title conpound was prepared 1.04

g; 62% as an orange solid. np 282C (dec.). "H NMR (300 MHz, d; DI%NU 704
813.66 (s, 1H), 13.15 (s, 20 IM 10.89 (s, 1H), 8.16' (s, 1H), 7.94 Y]
7.7 Hz, 1H), 7.88 (d, J = 7.9 Hz, 111), 7.73- 7.71(m 211), 7.65-7.57 (m

211), 7.32woBReem 211), 7.20 (d, J = 8.3 Hz, 1H), 2.31,(;@@8.,@1%, 2.27 (s,
311), 2.22 (s 311) Anal . (C,, H-N4O4. 0.25 H20) calcd: C, 67.18: H, 4.97; N,

12. 53 foun 3. 25 Pre aratlon of
3-[N -[1- (3 Eh]VE'Bﬁ’@WF')Y?g-‘?‘EE?‘H@ﬁ“ ”B%Eg’(cfﬁ’g kv dr opyPr azol -
gl 13 dene] tr;ydr azi ggsazm%;mmpmdmm -Farople BOXW6 &,0. Oa@mbl)h)eth)ano] (750 t

r ono- 6- ni o r excep
substituti ngHL?br%nD Pleno%uﬂfor 3- B‘% ﬂ%&ﬁ%@oﬂ.@h(g@?ﬁ@m ound was
prepared (10F Wﬂ%%eré%%aﬂhﬂlp@ﬁﬁ caﬂm( -58) & EPmdemperaturesnd le o8B0 Mz, CDCl)
gléog-? 5357 é h), 1’?1f$s'ict(dﬂmlx1utew25 fQtekdad, tredtell wnl?3l’39ql( ﬁydm?:?lmJacﬁf@?ﬁ 111), g

e a m e conpoun

from Exanpl egi%\‘}’ . %P ?@d““‘b‘?fﬁg%‘ ?%“mﬁ"d “ﬂgi‘ﬁ@F Wpigfp aftor i*'% e 11 0. 00545
nmot.) and potdwrpoindii.the; Bb‘ﬁbﬂse bfon 2oligt; IDNDBQZO(}MHZ,)i,-DMS@):&IWs,(IHBO m) 35
the Tesi due (et A ee e g Aot e P B SRR RS o e
76% . np 55- %&ggémﬁe GH» N2 (dddhe$-2 19 He, ). 7 74 (m 2T§) -321 23 NOV
i00|4 V\?CIYIH 8@A53 4 Pirhéthifplibhyl 6B Methyl- 31;B_/rz(z61m-510rfe 8.1 Hz, 4. 02C(8363?|:?); "
na S . D
2.59; N, 5. 7%'%@;&§P§hﬁﬂhmg[ph%ﬁhﬁrﬂ%zﬁggrﬁ‘%%ﬂonﬁm7 ﬁqullo%i/ll 1C aC| d; Fol |l ow ng
t he procedur@”@?"eﬁ?é}%boilwl)@ﬂé@pﬁn@%@ﬁ &0} Imepl) inglagiaknesivneldif r om 5
Exanpl e 3b) {60 mby %4setiedandhcalediHaciedux fé2gh t i t1 € conpound was prepared (2.13
57 DG b bl e PR Bl o
H, 7. 761iddcarejulhrwpsl@dwmhat|amsoﬂmm)hydmg@@ax(oonate(sxiom Mhe ettebdpl 7. 46 (t, | =
7. 9OHSO7]7-H)1la 48 dvaporatidio afﬁr@lﬁéﬁﬂe'tcgﬂp&ildtlba omﬁrd v %rplle 3c) (2.13
;0. etjic.a an 0 dqu
gydrobrom golélg%sg § ]%)a(% railj) '&%s( lr‘f%ﬁ?g%a‘lgéﬁ eﬁé%éﬁd@”rléfq {17(:(] for 5h. The

m Xt ure was %Z)Ht,éﬂ) a3dl (< iHx 2200, 3H),2a2|2f(96H) 2.0 (st 3| MSESymparodiM<H]57 g; 79%

B 12 (1 g e BN Rl el D i3, 1 g8 (ot 7.8,

1.5 H, i‘i@) y E“?B‘Y@aﬁfm°}JH3) ‘Hd@"l‘”l"é ny}4iqarboxylic icidi)hem'ﬂdréte (dd. J = 7.5, 1.7 Hz,
1H), 7.62 (tA subpensign & thdxompdipd froim Exanfptidic) (.0x; 80644 mbl.bin i, aqli.lll) .
hydrochloric acid; (15.0 mL) was cooled to 5°C then treated dropwise with a solution of
sodium nitrite (0.32 g; 0.0046 mol.) in water (5.0 mL). The yellow mixture was stirred at
5°C for a further 10 min. then treated in one portion with the compound from Example 1d)
25 (0.882 g, 0.0044 mol.) followed by the portion-wise addition of sodium hydrogen carbonate
(1.8 g; 0.022 mol.) and ethanol (20.0 mL) ensuring the final pH of the reaction mixture is
approximately 7-8. The red solution was then stirred at room temperature for 24h.
The mixture was filtered to give a red solid which was slurried in water (50.0 mL)
and then acid;ified with concentrated hydrochloric acid;. Filtration afforded the title
30 compound (0.68 g; 35%) as ap orange powder, mp = 280°C (dec.). . 'H NMR (300 MHz,
d,-DMSO) 6 13.62 (s, 1H), 13.2-12.2 (br s, 1H), 10.92 (s, 1H), 8.02 (d, ] = 8.2 Hz, 2H),
7.73-7.69 (m, 5H), 7.63 (d, 8.2 Hz, 1H), 7.31 (d, ] = 8.4 Hz, 1H), 7.29 (s, 1H), 7.19(d, ] =
8.4 Hz, 1H), 2.30 (s, 3H), 2.26 (s, 3H), 2.2 (s, 3H); Anal. (C,HN,0,.0.5 H,0) calcd: C,
66.51; H, 5.13; N, 12.41. found: C, 66.74; H, 5.08; N, 12.36.

35 Example 2

ylidenelhydrazino}-3-hydroxybiphenyl-3-carboxylic acid;
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e) 3-am no-2'-hydroxybi phenyl - 3-carboxylic acid;, hydrochloride salt

Fol | ow ng the procedure of Exanple 1c), except substituting the con?gl.@ﬂ
from Exanple 3d) for 3'-hydroxy-4'-nitrobi phenyl-4-carboxylic acid gﬂﬂ‘
title conpound was prepared (151 g; 100% as a brown solid.11.3-8.7 (br s,

4H), 8.08 (\@01/3%7 .95 (d, J =7.8 Hz, IH, 20 7.74 (dpc¥vserressstz, 1H),
7.61 (t, 111), 7.34 (dd, | = 7.8, 1.4 Hz, 1H), 7.24 (dd, |

=7.8, 1.3 Hz 7. 3-{N -{

1-(3, 4-di mtﬂﬂaﬁ‘é %r‘x@bmwﬁﬁbwk% ‘”‘f“')5 di hydr opyr azol - 4-

yl i dene] hydr azi noBollQng)melpmxe,dmcpﬁﬁxn;ﬂplcab)caqc@mw}aktmuina@ d;, hydrate Foll ow ng
t he procedur ‘?ﬁé‘ﬂfm I ppgd from 25
Exangl e 3e) %5%& -a ke lcaah fgl@( ﬁ“‘?%lﬁﬁlgg‘? ”qmtt fe alggaf? hydr ochl ori de
St o | PR DD ) S A G0 Ms s AMEED B3 16 age ool 4. np
228C (decs) . 1y, NVR (s, 1BNG8.20kE ] = dlo+H2VE0) 8.83 (4.3 =& K% 21 6 kd, 1. 69 111), 9.70

1 1 pPl (dd, J'=7.7 hz, IH),
(7874 ;Deo ( ﬁ‘é&? 7@“212'77%§(1 74§H5 ‘“32754&{2’ %%J 2. (27 (s, 3H), 2.23 (?)
3H); Anal. (@wmw@ydrquonpmwl)s -gastiogylic a@ﬂ..la@roMondqsahs 25; N, 30 12.17.
fOUFﬂI % [25{"{29?111?&':;1;:0%%?% E;@np%lc% @E@%_ g_@&ob?(%tézmggn'é@b -?‘gﬁtrobghcn i-3-

e L kRl B R e 4 e i i R o1 ¢ )
exampl o I‘%?“""“"”""‘* AT eassohL L Pl 288 i Byl o6l or | de
for 3,4-di rret @én%ﬁ%&bﬁ nggﬁédﬁ@cﬁﬁﬁ %ydewtq%ﬂztﬁﬂiggdcgthjﬁ;ﬂund was -35 23
NOV 2004 WD b:’t @@!ﬂﬂé@]&ﬂ@%ﬂép&ﬂe‘# 1H37-8 @ F sz, IHL7RVR (300 VHz,
d,,-DVMBO) 8 &4, 3% s9HHH). 7.68 (d, J = 7.8 Hz, 2H), 7.40 (d, J = 7.8 Hz,

\’Z),H) ( N5 ?i gzé)t‘%m’ []Bﬁjt’&?'mge%f}le?ﬁ%} Fﬁ%’é"glosg@yfmggrﬁ%ydropyrazol 4-

yl i dene] by dr HidenelllydmzingtyAthysiepsbiptiveriydcagoxydie biky| i ¢ aci d;, heni hydrate 5
Fol | owi ng" t he pr %ﬁ@tﬂﬁgm@ﬁmfeamﬁahsmae)eeﬁseﬂppsrubﬁumﬁgLhuﬁ\bﬁg the conpound

hydr ochl or | R} PHEE S REe Be i oy B drireaingay g biptenyt ©
1- (3, 4- di met taytiopilisasifl) h@mﬂbmlmeﬂpyarla@oﬂpound;%m@amﬂ h@4 g16286) @s aponpound was
E/{Epaggd ( Oogl%e ?-ohdzllgp@ gﬂ%;{ (ﬁmﬂ{% Iﬂﬁsé)“ﬁﬁ(ds‘é@?%3 I#ﬁ.TN(R ( ?EDO
708 (dd) 1B W0 dnh éﬁﬁz%awfdméw B &R B i, 77 (g, =
6.4, 3.1 Hz, 71]-{):;,211),&85 757 (ah, 2H), 7.37-7.381gm, 2B))7,20 W, A9 8B dHz, BD2.7.(B 3HY,, 2H),
77050 (ot 8y Sl ot i g TN, 0 2 10O
Example 5 2- fognd: 6 67[2@ [4f6
4t ert - but yl phenyl ] - 3- net hyl - 5- oxo- 1. Examléy dr opyar azol - 4-
25 MQn_of3'1{1‘1’-[1-(3.4—dimethvlnhcnvl)-3-methyl-5-oxo-1.5-dihvdronvrazol—4—
ylidenelhydrazino}-2-hydroxybiphenyl-3-carboxylic acid;
a) 2-bromo-6-nitrophenol
Following the procedure of Example 1a) except substituting 2-bromophenol for 3-
bromophenol, the title compound was prepared (10.9 g; 25%) as a bright, yellow solid. 'H
30 NMR (300 MHz, CDCl,) 6 11.10 (S, 1h), 8.13 (4, J = 7.9 Hz, 1H), 7.8% (d, ] = 79 Hz, 1H),
6.90{t,J =79 Hz, 1H).
b) 2-bromo-6-nitroanisole
a mixture of the compound from Example 2a) (10.8 g; 0.0495 mol.), methyl iodide
(3.4 mL; 0.00545 mol.) and potassium carbonate (8.2 g; 0.0592 mol.) in acetone (250 mL)
35  was stirred and heated under reflux for 24h.
The mixture was evaporated and the residue triturated with water to afford the title
compound (8.7 g; 76%). mp 55-56°C. 'H NMR (300 MHz, CDCY, 5 7.81-7.74 (m, 2H),
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15 y_lidene] hydrazi no 1-5-chl oro-2'-hy4nxybi phen-yl -3-carboxylic acid:
Fol | ow ng the procedure of Exanple 8, except substituting the conpoz@qm%wmﬂ1
Exanpl e 4a for the conpound from Exanple 1 d, the title conpound wa
prepared as red powder (0.08 g, 449 . MS(ES) mz 506 [M+H . Exanple 6 20
2- Aza- 3' - - wid dqAesser t - bu | phenyl ) - 3- net hyl - 5- oxo- 1. 5- di hysgrRRo 48632 0! - 4-
|idene h drazino 1-2'-h drox bi hen |-3-carbox lic acid: a)

ey AL BT O BRI, Rl o
chl or opheny| Bond &, 3. ¥cH®.5% Br5.%. car boxyphenyl boroni ¢ acid; , and

substi t uti ngcfr.meRoR RN ylic acid; for t he conmpound of |a),
the title corcr)gz(’)undm\t/\}/as %ﬁﬂgﬁé@%ﬁo@éﬁ&%ooo as a white powder. M5( ES) m z

264 [MrH . b) 6-{dloene BWQQdHS‘Fd’ h&Wﬂqswbﬁwwgﬂwemw@qmc aci d;

Fol) | ]9vv| ng‘r:':]t hExamipleCibyifor SbafmoBxatriph@oB o} titleoomPiing Sadiiépatel (1. NG; 1798 agormound C};
6a or the repa 3.5 g, 749
2e a or ey poldSPRRiR EUIR b GGobsh FerECHo ¥s 163 S e

6- ( 5- chl or o- Wd}={t.HR 13 He tHopsiidyd 3 7. Dk i1, A6 fldckr DAy H 1HIcT.65 ¢, Fol | owi ng
t he procedurg:-@fsfﬁxg,gpﬂﬁ(zj:;?gmcgg@@qumtut| ng the conpound from exanpl e
6b) for the conpo é‘ﬁ fro exarrgw t he t|tIe co ound was prepared (13
9. 73% as a po “"“PI&MQ"’@ g Exarpple )83 mopynglycial g1 1H), 8.6
(d, J = 304Hacetid doid; ﬂiﬂwﬂld(%% alqm":hyﬂl‘olﬁbiillpadlﬂ'.i)(ﬁ (&nﬂﬂva(sdm’s&andlﬁat@ﬁz 1H), 8.14

(d, J=3.4Hz, :i'dl?%reﬂ
d) 2- Aza- 3' {N “(xl{ tent - butyl phenyl - met hyl - 5- oxo- 1, 5-di hydr opyr azol - 4-
yl i dene] hydr azi nofhe mixtye yrerepissd Fed @ﬁ@fﬁlﬂ@*‘ﬁ%ﬂp&’@id& STBBIPBMOV Zt 4 WO

01/ 89457 PCTtahJSﬁﬂdEﬂ.ﬂBI@HRESﬂOlm agDMBe) Pr3voed une 1086 EXanple ¢l 1.7 except

substitutingy f 0 oMo t crude product
was- i sol at ed. Lﬁﬁé‘&?fg |osr;]gof?q?%lﬁ)(t?agd@tepr’o]d{@?lllﬁb';g% Brofl Pf H2am aqu,

hydr ochl &9 i cué)s?@(dé 3575, k¥ Hz:ldB. 7B 6t bd 78 §lz5@D+ hgridd, § e §ueThs Hz;lralvm se with a
sol ution of é)@%mmmﬁ&dxyﬁpﬁeﬁy@&a&oxﬁc&Q@%yaﬁa&rﬁandb guvater (5.0 M). The 5

yel l ow m xtupe vas stlrred a furth entreatedln one

portion wit hﬁ‘feﬂﬁ RISEMHE © PEXI irﬁfcﬁptﬁ‘ﬁ’fntf@g& °§mp‘l§n%g ke foll owed by

the portion- W)é@3dddn0n~®m1@blph®mld+mh0hydmgemen@:rdompamewamﬂepeﬁbdnanol ensuring

the final pHugfl tf@)@%ﬁ%@%}d“ﬁ?ﬂolﬁﬂ ﬁtawmmnﬁeﬁgexmsaiﬁ(x a3l ﬁ'@ red solution
|

Bove ol SEE G R SEPG £5 Eh e addlio o Te T ot B hen o o
ified with ceoh8atHaildd7.0d@Iecid Bz, itH).acid;, Filtration afforded the title
conmpound (0.4 SN~ ﬁm-ﬁﬁeﬂ%lﬂﬂ%ef ma]:Yﬁ(l I.;&%)(o-rlﬂs %mﬁx%py@ﬂﬁﬂ- Exanpl e 7
ylidene]hydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;, hydrate
Following the procedure of Example 1e), except substituting the compound from
25  Example 3¢) for 4-amino-3"-hydroxybiphenyl-4-carboxylic acid;, hydrochloride salt, the
title compound was prepared (0.055 g; 32%) as an orange solid. mp 228°C (dec.). 'H NMR
(300 MHz, d-DMSQ) & 13.76 (s, 1H), 13.12 (5, 1H), 9.70 (s, 1H), 8.14 (s, 1H), 7.97 (dd, J
=7.7Hz, 1H), 7.81 (dd, J = 7.7 Hz, 1H), 7.74-7.60 (m, 5H), 7.22-7.13 (m, 3H), 2.34 (s,
3H), 2.27 (s, 3H), 2.23 (s, 3H); Anal. (C,H,N,0,.1.0 H0) caled: C, 65.21; H, 5.25; N,
30 12.17.found: C, 65.60; H, 4.96; N, 12.04.

Example 4
Preparation of 3*-{N[1-(4-tert-butylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-

ylidenelhydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;, hemihydrate
a) 1-(4-tert-Butyl}-3-methyl-3-pyrazolin-3-one

35  Following the procedure of example 1d), except substituting 4-tert-butylphenylhydrazine
hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride, the title compound was
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3-Aza-3'- N - 1- 4-tert-bu 1 hen 1 -3-neth |-5-o0xo0- | 5-dih dro razol -

yj deneLydr azi nol - 2' - hydr oxybi phenyl - 5carboxylic acid:: 15 a) NOY 2004
5- (5-chl or o- 2- net hoxyphenyl )-nicotinic acid;: Follow ng the procedLZré 8}’
Exanpl e I b), except substituting 2-nethoxy-5- chlorophenyl boronic acid; for
4- car boxypwermyissay oni ¢ aci d; , and substituting 5- bronmgpgirgRbifese aci d; for
the conpound of la), the title conpound was prepared. M ES) n12 264 [ MtH] .

20 b) 6-(5-chl Fol | owi
Che. br ocedur BeBFAdin bR RN b i ErRRof SRRt BB ana sor 72y 1 or
the conpoundfie, 25, 730Yd, J =R 8 Ha TH)es. 3blspld 2w 3Hpt 8harsd. MS(ES) miz 250
[ M:H . ) 6- gp3 ?lgi{@fé@re?rﬂ%l&ﬁfh%y) -Bmbth d}lfsbeH?,@lﬂl aBkdzgiq1e- 2- car boxylic acid;

To the soluti© | or o- 2- hydr oxyphenyl') - pyri di ne- 2- car boxylic aC|d
(2.3 g, 25 18t Fﬁl’iﬂdﬁaz‘f‘?l} 2 bsigxybiphanyic3-cagtiowylic g, hemiweraten funing nitric acid;
and stirrgd at SWOWgMﬁB&dﬁﬁmeﬁhfpleda),Msub&'—fﬂﬂmgﬁﬁfé&hﬂﬂncfﬁdﬁ ure was

di luted th TIh t

0 e Al AP el Sl s oIS BRSO o
mz 295 [ Mp@ommyrgl.fmg@xgmplf ﬂ@);ﬁ?r] -(3,4-dimethylphenyl)-3- methyl-3-pyrazolm-5—one the

1-(4-tert- buwddgggm 09;) lsa‘io%&)’s%c@%ﬁﬁ@“@ aeé)

b ocedur 6 of iv{%%%iﬁé{afﬂﬁuﬁé h RS t«%? for the

pr ocedur e of
conmpound1®f £B38, 1.2 iz 1H), Gé2(tgr-oRITHE, 1WA S.75 ¢ld] ot €4 3.1Mz5 1BPREBHIR 7 the crude

product 0. Of138Rb .49 (d, P= ;m%a.)‘%g{gc(m S| ?35;3(%3% 1(3%§%r{{{wk}] was cooled to

5Cthentreated "dr opw ution o m ni 0.11 g; 0.0015
mal e) in wat &xtEB00. O)C#FFECS(’? 63aF) D07 i WidBrfanndis 6263:H.8d6aY, 1566.f or a
further 10 min. then treated in one& ﬁ_us)n with the conpound from Exanple
4a) (0.34 g, ( ) : 0ddition-3723NO\/
2004 WO 01/ 892 ponat e and et hanol
ensuring 13 he Wpproxi mately 7-8. The red

sol ution was themon&wlﬁgmd r@&edﬁr@@flﬂiﬁaﬁﬁﬁ@rei&dglfsﬂbsﬁ&ﬁn@lﬂ@cm}a@ﬂldrﬂoﬁ ure was

filtered to rried in water (50 m.) and then
acid:ified Afried E"éﬁ‘ﬁ?%‘?"é’&“‘% ﬁ’w@r‘?@’ é&‘ﬁ&"mp"lé‘i‘q‘lﬂr‘sé?ﬁp ”éf"ldorded t he
title conpouprwderd0.08 g, 34%). M3GEH) mix508 [Matitler. ' H NVR (300 MHz, d6 DMSO) 513.8
(br, 2H), 9.9 (s 1H), 9. 08 (s 1H),Ex§net(s 1H) 8.4 (s 1H), 7.82 (d,

J=7. THz, (4 0 2H), 7.20 (m 2H),
2.34 (s, S gzl e 8 2- Aza- 5
-chloro-3 gidayl - 5- oxo- I 5- di hydopnazol - 4-
10 yens hydrf@(Mlor&z-rﬁhﬂﬁkfbhyrgl)%ﬁmﬁ-z-m&%ML' c acid;: The conpound. from

Exanmpl e 6¢ in éthanol was treated W|tht|n
P ) ﬁogmg eproccdureo Example 1b), except substituting 2-methoxy-5-

chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 6-
25  bromopyridine-2-carboxylic acid; for the compound of 1a), the title compound was
prepared (6.7 g; 100%) as a white powder. MS(ES) m/z 264 [M+H].
b) 6-(5-chloro-2-hydroxyphenyl)-pyridine-2-carboxylic acid;:
Following the procedure of Example 3d), except substituting the compound of 6a) for the
compounds of 3c), the title compound was prepared (3.5 g; 74%) as a grey powder. MS(ES)
30  m/z 250 (M+H].
c) 6-(5-chloro-2-hydroxy-3-nitrophenyl}-pyridine-2-carboxylic acid;:
Following the procedure of Example 7c), except substituting the compound from example
6b) for the compound from example 7b}, the title compound was prepared (1.3 g; 73%) as a
powder. 'H NMR (300 MHz, d,-DMSO0) § 8.71 (d, J = 9Hz, 1H), 8.6 (d, J = 3.4Hz, 1H),
35 8.33 (1, J=8.6Hz, 1H), 8.19 (d, ] = 8.6Hz, 1H), 8.14 (d, J=3.4Hz, 1H)
d)2-Aza-3%{N’-[1-(4-tert-butylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidenejhydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
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chloride (3.2 g, 17 mmol) and refluxed for 3 hours. After quenched with 3N
hydrochl oride, the precipitate was coll ected and washed with et her ,é %

crude product was isolated. Follow ng the procedure of Exanple Ie)Z,J 0 gl%
substituting the above crude product for 15 the conpound from Exanple 1c),
the title womewsd was prepar ed as powder (75%. 'H NWCG‘/QJ@&AWZ, db- DVBO)
S 8.42 (d, J = 9. 2Hz, : (t, J8CJ—|z 1H), 80(m 1H), 7.8(s, 114),

17’>H§3 2 (E;namz):_i)eF@l]oymgng N!;re[ ({ %F%npg({?ﬁ except sub(sumtmgl_tge compoun of 6¢c) flt_)? the 2' 22 (s,
but ylphenyl ) «@npoatdief I b)sthooradelpr@uctivhy delapl Aazspénsibr of2Be erpdd@roaihday dr

zzi nol - 2- hy dpew m@;),ﬁfﬁw&ér(d F%d?&ﬁﬁ}ﬁ acT; g%r capwaé &0@9*0%05'@“?‘°?| owi ng t he

6- ( 2- hydr oxy- 5 net h di ne- boxyl | ¢ acl
procedur e of MERWEN 3689‘“% 1 it @32 g»sQﬂQ%%‘iﬂ?ldt"} wiggerg3 frmbhyhe o rret hoxy
bor oni c asi dyelfo@hlﬂurﬁw‘aiwh@@fﬂt&fuﬁﬁ‘dr@mmtﬂﬂ&&eh&dlﬁoﬁ@ RéthiRS prepar ed

s (O oy S BB AT B ww—mm%dm%f 4.

7.17 (d, | =s@livaHiydroges)carbenaganddtharpl ens@ing Hie findl i of e Rdction mix@ith is b _
6- (2- hydr OXY aghrcalklafhey 8. %Mﬁh&&y&&u@ugdﬁaaﬁo&,@ﬁ[@mk&rwc' d; FO' | owi ng

t he procedure of anple 7c except substitutin ound from exanpl e

9a) for the conpolfid*Heg ?Hﬂl‘%g‘mmd*ﬁéw@f‘%ﬁﬁ sb‘ﬂfdﬂl‘b‘f’a‘%é%‘)quldl ated , 30
r edi ssol 1@d hndtmnhamﬂicdanhicmmﬁmpd Wydebchilorizaikidd Filirition 208@a/tKe.titldhe reacti on

m xt ure was d ours before filtered and
concent r at ed”down b%l %%)%92’8‘”@%@%‘%& (ES) mz 245 (MW c) 2-Aza
3'"-{N -[1-(4.-ten-Dbutyl pheny 3 metB¥gmple? ox 0- 1, 5- di hy ropyrazo

-{ [ 1-( b | ph 1) di hyd | -

yl i dene} hydr aan@} N2 1-(hyah xiptean ﬁ& ik 115l B8 B \diy@ropasdepay | | ¢ aci d 35
Fol | owi ng the] I QC dur ?Lvdmx pol e lzg_)g excent.. substituting the corrpound
from exanpl nv AL T 3e), the title conpound was

prepar edl3s s)ér(ﬁﬂhlow@e%thoxmwmu(ogmgam dd DVBO) 8 8.25 (d, J = 7. 7Hz,
1H), 8.15 (t1=onJ>wm the d Héeduﬂeldmm%& 1%),3@5&@%5%%&9457 PCTI U801116863

7.9 (m s81-1 Mbé§ orfb\c agi gldgubstltr.ltlwl_ilz 2.36 (s,

: 8
3H), 2.35(s, 2‘%‘?5'?‘” %"'“C?é’dg’?ﬂ%
143. 4- di et hyrbmmnw pd_mriﬂwlco&pmd)efllplsthdtiﬂg/@nmmeHMrep&redB\ds(ES)
i denel hkdr azhﬂ%“g“ Hyydr oxy- 5. met hyl bi phenyl - 3-carbox |y is acid;

S?Irrle?\r,]mylng?] @IG}){S%&%ST r efir%g! g}%gg%?#%c exc}c{ag&?lsubst ituting 1-(3,4
1-(4-tert- Bqullo)vatlmptdngdnre&f Byampiedid), axcbpt submiytinig e chinpduad ofdayfoled was
prepared as then{!ﬁ&ll}@m(nﬁ WMC%SWH@%& 5 (d, J = 8.0Hz,
1H), 825(t J = (s, 1H), 7.78(5,
)6-(5—chloro-2-hydrox -3-nitrophenyl)-pyridine-2-carboxylic acid::
To the solution of 6-(5-chloro-2-hydroxyphenyl)-pyridine-2-carboxylic acid; (2.3 g,
25  10.Immol) in 100ml acetic acid; was added 1ml fuming nitric acid; and stirred at 359C to
400C for half an hour. The reaction mixture was diluted with water and adjusted pH to 2.5.
The resulting preciptation was collected, washed and dried to give solid (2.74g; 78%, three
steps). MS(ES) m/z 295 [M+H).
d)2-Aza-3-{N-[1-(4-tert-butylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
30 ylidenelhydrazino}-2™-hydroxybiphenyl-3-carboxylic acid;
Following the procedure of Example 1c), except substituting the compound of 7¢) for the
compound of 1b), the crude product was isolated. A suspension of the crude product (
0.0015mol.) in 1M aqu. hydrochloric acid; (25.0 mL) was cooled to 5°C then treated
dropwise with a solution of sodium nitrite (0.1} g; 0.0015 mol.) in water (5.0 mL). The
35  yellow mixture was stirred at 5°C for a further 10 min. then treated in one portion with the
compound from Example 4a) (0.34 g, 0.0015 mol.) followed by the portion-wise addition
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10 IH), 7.68 (d, J = 7.7Hz, 1H), 7.62 (s, IH, 7.22 (d, | = 8.011z,

2.36 (s, 3H), 2.35(s, 3H), 2.28 (s, 3H, 2.25 (s, 3H). Exarrple 11 E{IQ
(4tent-Buty_ | phenyl | -3-net hyl -5-oxo- 1, 5-di hydr opyrazol - 4-yl i denel h;zgsr ”pg!‘
2=hydr oxy-5"' - met hyl bi i phenyl - 3-carboxylic acid:: 15 a)

2' - Hydr oxywotosmdedy | bi phenyl - 3-car boxylic acid;: Fol | ow pgrivhe/giacedur e of
Exanpl e I b), except substituting 2-netboxy-5- nethyl phenyl boroni c acid; for

4- car boxyphea%h@%ﬂfmsﬁeaemna@mﬂd &nﬂﬁx@%ﬂk%@%gmmgﬁgm .%&nmgﬁ‘ {Of the

conmpound from exarrp the crude co S 1S0 reat ed
with 1:1 of PRPEFBIRSH] S&B‘E?‘?‘Ff‘sél@{‘ﬁme tHee® Ereeraes ford ure was refl uxed
for 4 hours. 'I’Him%fe@ﬁasﬁﬂ&etﬁlﬂ@ﬁda&ﬂdolidhﬁmh@ﬁwhtmﬂﬂnl%%i(ﬂﬂBmﬂ%dﬁiéﬁraCt ed with

t hyl t at sQ).. filtered. and ted t
CLIL TSt BB ek LR b L 55 il 1L 1O
1H), 8.1 §d, g,ﬁ9%)@a1pwde11ﬂsNMR(3®w dOMS@) 51348 (br) 3H), 9.97(s, 38, 9(03(5 J = 7.8Hz, |
H, 7.1 (s, ﬂ}n—sﬁ(salﬂg 8.4 )11y, 7.9%, (1377Hz ﬁ(@%:@bﬁz% 7508 H, 2.15

ol ot g+ v B3 D . T ﬁi %wfﬁfj?rlqﬁétﬁeaﬁéﬂpouﬁﬁ of

exanple | la) for the conpound of e>Bxamples 7b), the title conpound was -

prepared as N ) QS 8.13 (s, 1H),
8.0 (d, J = ST S, L e, e £
1H), 7. 6( MZFyMgeMm}_g#ﬁovamhenyl- carboxylic acid;;

3I é N - ][ﬁ g 4- tert’PbBU&:ﬂﬂdghlfMﬁixaﬁrpIEﬁﬁYk ﬁﬁ%ﬂuﬂmémﬂiogmru@marﬁ&% 4- F3?| _
yl i dene] hydr 0 ro e i C . Fol | owi ng
t he procedur‘g&oo éxzz tl]?/ Q%ndlsrg% g{){&%’ @tﬁg‘%ﬂﬁ? é‘gé%hﬁﬁﬁ exanpl e
11b) for thethemqjm’ﬁwmtolbﬁtaft@ﬂefa%qmthdﬂ@rtlllgbmd@pmtbownshswated prepared as

lid (0.0 o . - o8 erhe deSiuc 7.95 (d, J
508| OHz( Oﬁougwm EIQ edul%dﬁﬁl&n(pﬂaolg Mz 1@@1@%@@) above &36&&1‘1 145 - Ny 7H§,

é51 the i‘ﬁ""“"? ?ﬂt%‘amg‘edﬂz% “@E%@md waz(lﬂ?xare% PeRger @’ozzﬂ( s, 9H).
|v5( ES) m z m«mommz dFRMAP) &8.42(d, J39.2z31 HYO2 R0S4.0MD1B1 A8 94,5 R),

PCTI USQl / 16864, 1H), 7.62 7.2(d,] 2,34 (5, 3H), 2.2
3-IN -11-(3, 4§(3 h?rnet hyl(m’hé{r%yl (-d'-3 meth}P o(>s<’oHP Bg 3f1H)d2r oéy?a ol -4-ylidenel h

ydrazino }- 2- hydrox3 (tetrazol g‘—-%ql%lﬂe?phenyl a)
5- (5-chl or 0-2Am f-pAmich ) meiy Ihedrofyodzbloii Nng t he procedure of

Exanpl e bep) , lﬁ 52"1 &J&%Bgmg;ﬁ\}ﬁﬁh@ X% .ophenyl boroni c acid; for
4-car boxypheny -
br onophenyl )® f@?mﬂ?%hxiwnyﬂm“@%mﬂ&fm &), the title conpound was
prepared (1.36 g?pndya%e peoceduré/bf Exemplobd) dnd Sb eV s AR Zmetlg2DVEO) S
.1 I 7 =

g' 7%,5 ,1H) H, fﬂ%%%ﬁ]%lﬁg aci fg?ﬁmﬂ}?}ﬂo&nfﬁg (19 ﬁ%ﬂe compm.lﬁ% 'was Lla}izpareg or(t,

solid (0.26 ¢, 31%, two steps). 'H NMR (300 MHz, d-DMSO) 3 8.42 (d, J = 8.5Hz, 1H),

25 8.2(t, J=8.2Hz, 1H), 8.04 (d, J = 8.5Hz, 1H), 7.9(s, 1H), 7.17 (d, ] = 8.2Hz,
1H), 6.88 (d, J = 8.2Hz, 1H), 2.22 (s, 3H).
b) 6-(2-hydroxy-3-amino-5-methylphenyl)-pyridine-2-carboxylic acid;:
Following the procedure of Example 7c), except substituting the compound from

example 9a) for the compound from example 7b). The crude product was isolated ,

30 redissolved in ethanol and water, and treated with 10%Pd/C. The reaction mixture was
shaked under 50psi hydrogen for 3 hours before filtered and concentrated down to give
green power (80%). MS(ES) m/z 245 (M+HY'. |
c) 2-Aza-3"-{N-{1-(4-tert-butylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2"-hydroxy-5"-methylbiphenyl-3-carboxylic acid;;

35 Following the procedure of Example 4b), except substituting the compound from
example 9b) for the compound from example 3e), the title compound was prepared as solid
(26%), 'H NMR (300 MHz, d,-DMS0) 3 8.25 (d, J = 7.7Hz, 1H), 8.15 (1, J = 7.7Hz, 11D),
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3.8(s, 3H), MS5(ES) mz 287 [M+rH . 10 b)

5-(5' -chl or o- 2- hydr oxybi phenyl - 3-y1)-1Htetrazol e: Foll owi ng the pég gmg
of Exanple 3d), except substituting the conmpound of 12a) for the ﬁg s
of 3c), the title compound was prepared. MS(ES) mz 250 [ MtH]. c¢)

5-(5' - chl ow@rodmsedaydr oxybi phenyl -3' -ni tro-3-yl) - 1H-t et r a3@rRisoif@sdsow ng. the
procedure of Exanple 7c), except substituting the conpound of 12b) for the

15 conpound t solid (0.5 g;
84%). M NNR%&%%*) 6 o B‘iﬂs%‘)lﬂ,‘%e“’aﬁf% ARG fta ¥y 235 B 1y

8.09(d, J ®.90Hz, 1H), 7.8(d, J = 2.7Hz, 7.75(m 2H), IVB(ES) HoIz 295
[ MeH] . d)3 {N - [1 (3, 4-di net hyl pheEyti_r%fﬁl—Qrmt hyI 5-oxo- 1, 5-di hydropyrazol - 4-
yli dene] hydrazi ng -,2 hydrox -3 -(tetrazaol-5 ) bi phenyl 20 Fol | owi ng t he
procedur e of £ enycdymethyldroxordodibydiopyrazaledhd of 12c) for the
conpound 6&f e]i Azifb 6 dsu bthyibishen 8- AtRthlicAcigyspensi on of the crude
pr oduct (0.0015 i ( 0 nL) was cooled to
5C then treated Po‘)ﬁm H‘Bpm'fadﬁmdﬁ%fn&f%gexce?tsubs'?hg]?ﬁlé‘t%rl te (0.11 g; 0.0015
mol .) in wat dimethgplEnyi)-3-mettiyle3-pyragolim fvons faat litddertnButy-8inrethy H3-pyirazBld--or a furt her

10 nmin. theng r@@ﬁmoin &aﬁamé@k@&swlé@o%ﬁq{ﬂﬁnqmq ﬁ»ﬂ@@?sExarml e |d)

(0.34 g, 0.0 t]Qn-w tion_ ‘of sodium

hydr ogen car b %{&W"ghgﬁg t’Jg‘hSSQH'Zr H@ %We(d’fjl'hgd? 16?47&(39%79%&0“ on m xture
is apprdfi mlaH)e?g‘s(Zl B= 7.THe IHpA.636) )] 102 (dds 8dHeni ] 136 (€dHRL 35(QGH),t enper at ur e
for 24h. The,pBj xt ez‘%q f,ﬁltered to give ared solid which was slurried in
wat er (50.0 nL "then acid;ified with concentrated hydrochloric aC| d;
Filtration afforded the title conpol¥plsdl(0. 14 g: 20% as a powder. 'H NMR
(300 MHz, d63 M(Wﬂ&@ivl%&%hvl Lox8-1(5sdihylitobyrazoB4-2fidend Bydrakilib} 8. 1(d, J
=1.5Hz, 1H), Gicasgz, 111), 7.2(m 3H), 2.35(s,3H),
2.25(d, J = =N - 1- 3 4-dimeth 1 hen 1 -3-neth
| - 5- 0x0- 155- BiZhHytkerySimethylbiphanyidemdorlidreidil n 35 5L 11 uor o- 2 - hydr ox

rybi phenyl - 3- car lraiying tha ploskdire 8) Exam 1Elmoes subbtRidA A tBReny! - 3- carboxylic
acid;: 2 3 NO\/%?Il 041V\D 01 945 PCT/ 6863 Folé theb ?cedure of
Exanpl e 1b), =8 PYIRQTeRG <y U§°f 8“’2“’ 3R g 3 %W’B‘iﬁ ™€ acid; for
4- car boxy phe#rd; foothe nérgpasad fiom exampld IQUbQ;mdeuomnyn@wasbmtmdmebd car boxyl ic

3863@ ; gr them:fg b Oy Bbrdfnicd amt) acetic R4t THelrEacERATRAUR G VR FuRE RPRHASE. (1153 g,J )
5 8. 1Hz, 2élH) Fﬁ‘*‘gjﬂi‘m@% mi’i%‘““#%?‘&fd“‘beth@“em‘%(l‘hﬂ%“‘ﬂb 7.05(dd,
J =9.0 3. 4ﬁpd (Mﬂ)%.fﬁns@d areicbpncgntrated tcQhe title@hdginct K30%, vd. 5809, HINR b) 5

- Fl uor 0- 2" - hysds gy, lsaﬁzsgafﬂeowtd'ﬁ_@?nﬂ 18, E%td%f(w wﬁ:} b, pspcedure of

Exanpl e 1b exce b tutin e_conpound m
P ) 8?}7_,51}1)% s, J=8.2 EH)?OS(rsrpll-I),GSS(dJ 78Hzrr1pl-[) 2.15 (s, 3H).
b) 2-Hydroxy-3-nitro-5"-methylbiphenyl-3-carboxylic acid;:
25 Following the procedure of example 7¢), except substituting the compound of

example 11a) for the compound of example 7b), the title compound was prepared as solid
(0.4 g, 77%). '"H NMR (300 MHz, d-DMSO0) 5 8.13 (s, 1H), 8.0 (d, ] = 6.9Hz, 1H), 7.84 (s,
1H), 7.8 (d, Y = 6.9Hz, 1H), 7.6 (m, 2H), 2.3 (s, 3H).
¢} 3-{N-[1-(8-terr-Butylpheny!)-3-methyl-5-0x0-1,5-dihydropyrazol-4-

30  yhdenelhydrazino}-2-hydroxy-5"-methylbiphenyl-3-carboxylic acid;:

Following the procedure of example 7d), except substituting the compound of
example 11b) for the compound of example 7c), the title compound was prepared as solid
(0.003 g, <10%). 'H NMR (300 MHz, d,-DMSO) 8 8.13 (s, 1H), 7.95 (d, J = 8.0Hz, 1H),
7.82 (t, ) =7.7Hz, 2H), 7.72 (m, 2H), 7.61 (t, ) = 7.7Hz, 2H), 7.53 (s, 1H), 7.5 (d, 8.0Hz,

35  2H),2.33 (s, 6H), 1.22 (s, 9H). MS(ES) m/z 485 (M+H)".
Example 12

-39 -



13a) for the conpound from Exanple l1la), the title conmpound was prepared as
white solid 10 (1.0 g, 71%.'H NWR (300 MHz, d6-DVMSO) 6 9.7(s, 1H) PNU%%[E
1H), 7.91(d, J = 6.9Hz, 1H), 7.81(d, J = 6.9Hz, 1H), 7.59(t, J :8.02&
7.19(dd, J = 9.2, 3.4Hz 1H), 6.9 (dd, J = 9.2, 4. 6Hz, 1H). c) -5

- Fl uor o- 2' woywdsaaxzy- 3' - am nobi phenyl - 3- car boxyl i ¢ aci d; : pEpUkRYYs@ t he
procedure of Exanple 7c), except substituting the corrpound from Exanple 15

13b) for the eﬁ,rﬂ)_%] iu1f S ol ated, then

di ssol ved i n O i) -_ ‘ . X , _
hydr ogen for azol heapincent r at ed the title corrpound was prepar ed

as dark gum é%- %Kloﬂa—z-ﬁ;@ﬁ{e,xybmﬁeny@tﬁpHi-tetrﬁé@feES) mz 248 [ MtH . d)

3'-ZN-[1-(3, he d| hydr opyrazol - 4- 20
yli dene] hydr H’d‘]; %P&ﬁg}/‘d‘?f?&@dﬁ;ﬁvw& é‘r’ﬂ}‘l‘“g -ReBRBRY 1 i ¢ acid;: Fol | owi ng

t he pr ocellurenhladphénytbomhie atid)for dcatepiphayibabiit sdid; nandishigtingigsqend f rom Exanpl e
13c) for th C Qund. wa epared as
solid (0. os%ﬁrﬂgﬂﬁ%ﬁqﬁ {eﬁﬁkﬁe 6%’“‘%%%"“&% 'B%/E%) %8'5’8’59 ?P“P“féﬂ)% 7.91(m

4H), 7.59(t, gJOO%)esewhqtfH)ohd "H NMI (390 MHp, 6, BMSOY $18116(3 IH)§0ﬁd3-ZIGJzIZ, IH), 2.35
(75,((&:2 2. 215)57.7(8 W)= 6.6 1Y 6781 7.7 BS) 48, PHY 7.4@ 1 4 M 1mbExanpl e 14

1- (3. 4-di mt%§lﬁaﬁéﬁ§zﬁ(¥s)§”ﬁ%¥7ﬁ§>ﬁ**% oxo- 1. 5-di hydropyrazol - 4- yl i denel hydr azi no
1- 2- hydil‘bxylpliidﬁn’ychl})tptﬁ -makraxpbigtfenyl {3 yhollistet®zalar box, |ic acid:: a)

7-(5-chl oro-2-hy r lic acid,
30 Follow ng,t he%ﬁﬁ?ﬁwﬁmﬁe gf(ﬁaﬂiplé?’ﬁb&&ueﬁggié{ﬁgéglgg?lﬁoﬁﬁoﬁgﬁ% nmet hoxy 5-

chl or ophenyIfBb‘Ih‘E)‘Fﬂ“tP"'éf@F 6{3"? WHHEWB‘B‘QWWF"HOM ESrmiz pYM+Hl 40
substi t uti nge)B<BHchiom-2-hydmngybiphefiylc-hiyrel 8 gl Hneatkdzsle- 3- car boxylic acid; for the

- conpound of ﬂz am%fi.@g&%é&il{%o?éi’ﬂdﬁétvﬁ)s&% sunﬁg,ggwmgo e&&wfba‘for%de pr oduct

was treated cetic acid robromc aci d;

(25.0 nm}? wa@mg?qnﬁ PEtE: éli‘ﬁiﬂﬂﬁé%ﬁ‘lé’ﬂmh’r‘?dé‘iep a5 ylloprgplidyp.5 83®%vh?é NMBt ure was
cool ed and f@ooMHEW -DMsa)bend, tH)eR. 1@, ULs m,mmn,wm(c( 1=832Hg;1HY 3%, 7= H NMR (300

NHZ gbnggqn% f, %ﬁf%"ﬁ” E(Eéy%’éz '1;50: 7(3 (:15') 38 > (8d5k|g 165E|zHZ 1H)
7 45( d, J = §3-Ml- (?_ﬂzﬁyhmetha ezlymmmhylzwm Mptibydrepyepest-4PCTF1JS01/ 16863 7. 35
(7dd5 ghl_ 7o7y;d%n3]hwn0}%n?yﬁozypg%ﬁﬁol A TR ui nol .| 3 carboxylic
aC|( d; &I | owi %g{ﬂ? HeH tPoP:rgccfg 8o {%&@%Hﬁ eéce?'é:?b&&?%%% Cl’é’f? ng t he Y
conpound of foryhg Wumhélb)dlmg@smd@t wijolatedhé suspensien ofdhmsinpkocms pr epar ed
(0.84 g; 9_00/@0.(ﬁ$5n§)l.§)ﬂviﬂ?£q§ HYSoERRIricitid; (2350 ﬁﬁ)]wz[s%chﬂd to S t]?en(.réa‘&d
=[1-(3, 4-di rmépml{sle%ﬁ g)éolzlﬁon_oge Odlll};l mtnte?a( 101 g DgOI%Ich %%P}ér ?52 mL) The

yellow mixture was stirred at 5°C for a further 10 min. then treated in one portion with the

25  compound from Example 1d) (0.34 g, 0.0015 mol.) followed by the portion-wise addition
of sodium hydrogen carbonate and ethanol ensuring the final pH of the reaction mixture is

Q)

approximately 7-8. The red solution was then stirred at room temperature for 24h.
The mixture was filtered to give a red solid which was slurried in water (50.0 mL) and then
acid;ified with concentrated hydrochloric acid;. Filtration afforded the title compound
30 (0.14 g; 20%) as a powder. 'H NMR (300 MKz, d-DMSO) § 13.7 (s, 1H), 9.8 (s, 1H), 8.26
(s, 1H), 8.1(d, I = 1.5Hz, 1H), 7.75(m, 3RH), 7.6(d, ] = 2.2Hz, 1H), 7.2(m, 3H) 2.35(s,3H),
2.25(d, J = 2.2Hz, 6H).
Example 13
3-{N-{1-(3.4-dimethylphenyi)-3-methyi-5-0x0-1,5-dihydropyrazol-4-ylidenelhydrazing ) -
35 “fluoro-2"-hydroxybiphenyl-3-carboxylic acid::
a) 5-Fluoro-2-methoxybiphenyl-3-carboxylic acid;:
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yl i dene] hydr azi no) -2-hydroxyphenyl)quinolin-4[ | H]-one-3-carboxylic acid;:
Fol |l owi ng the procedure of Exanple 1c), except substituting the cgﬂ?ﬁmw of
14b) for the conpound of Ib), the crude product was isolated. Th ®
the procedure of exanple 10 le), except substituting the above crude

product fowgtdigesonpound of | c) and substituting PCT/US01/16863
1- (3, 4-di net hyl phenyl ) - 3- net hyl - 3- pyrazolin 5-one for the conpound of 1d),

the titl d wa d 8%).' H NVR (300 M,
d6eDI\/ISO) "o 180 Ou"g"‘eﬁ?ﬁf‘g‘ 18 B lea]i’iei‘)el’”i%‘“%t‘%ggﬂ '9 98(s, 1I(—|), 8.92(d, J
3 H;S 6;235 g.FD meBox3 giienylbdronic &id Fdr 4-cdrbxypheny1BBdre; aciiH)and ﬁ:b&iﬁ(uﬁg 3-451) : |\/|ZH]15( m

S gﬁéa
Exanpl e 15 7b]%Epﬁphm%'1 ?IESBE% ﬁozﬂg&‘@bgﬁlj} ERIYF&EI% rglc%nds‘%gp%}aé?do razol -
li dene h drafi¥& 1@@“%‘?6‘9@?pWﬁ%Mﬂﬂﬁ'erM?[Q)ﬁI&?éﬁeﬂﬂrsc}é& Bexylic aci d
Zol) I ]9vv| ntg;?]t helgi,mgdm@,ms ﬁv{i@ﬂ’@' B10kd, Jﬁ@@m{zslmsiédsfddtﬂ% 5ha; 80?80520'5 of
a or e e CO oun was prepare g,
40% as sol i d&’iﬁfﬁﬁ/&u‘(r%%g Hﬁn@“ 3:§PS O 8 8mé8(s 1H), 8.43(d, J = 8.4Hz,
| H), 7.68( m bEHFluorp-22Rydchxybiphenyd-3 Lidzoxylidddjd;: 7. 10(m 2H), 2.4(s, 3H), 134(s,

9 Ex I
4HZ:“ et ﬁg})pﬁg(?]l?;@ %%Ec%edurc_t{f _ﬁ:(c)a)?c?le lb%; exce tsn Stltl.ltl]‘l ciomﬁoun%gom Example

opyrazo
vl i denel bvdr ¥ bﬂ’e?mﬂ???j‘rfﬁm@iﬂﬁhléwlﬂ’S“‘é&P@M#W@W‘G‘*“WﬂO@W ng the
proceduaeo;)f(llﬂgamp%)e}ﬁmt xsoepmzswmmwg?gmhew@rmgumm Joisslﬂzd)s fsglr ;hel
conpouna o i

NVR (300 Mﬁbﬁf&g) ds&'{?elfﬁ RLIJH'%)OWBI}Q 76@?‘{"1%69@4?‘?@ Z?@“ .7 (t, J
4.8 Hz, 111)92.A68z(¥). 1H), 7 58 (d, J = 8.6 Hz, I|H),7.18(d, J=8. 1Hz,

1H), 7. 13(d, J &% -Biilro-21iloR hef 1331carb% {cﬁmd?’H) 2.27 (s, 31-1), MB(ES)
gl -5 oxo, f°“§xwgﬂvcerr%§vm§faﬂw e e i 55 Bl PP
no) - 2- hy d% oxiAb) fohtha yémyeusidtdooixainple 7TE)CTieh:crude procluct was isolated, then dissolved

8) 1- (4 i Sopr aRuhRRM deda W 5% barfahy 186 i S ng,d%g enfT6 15HLR0 L he
procedure of example | A except su Stltmﬂag:\gqsléarh y p en hydra2| ne

hydr ochl ori d%ﬂ?rﬁ?“cgnnﬁwﬂvl%t“ﬁﬁ?"ﬂﬂ? Hiyup é»r iﬁ‘&ef""0 the title
conmpound wassteps)eMSES) (2248 M+HB9%) . ' H NVR (300 M—Iz CDC13) 8 7.7 (d, J

7 0y 1 RO R SIS Dy el "
3- Aza- 3 N y]{dcne hydrazino }-5-fluoro-2-hydroxybiphenyl-3-carboxylic acid
1- 13- net hyl fdllo(rﬂ;g ﬂﬁtphﬂcﬂiefw&)aﬂb&rwi xclpt Mtﬂtmétﬂi'c&ﬁﬂfu&pﬂcfﬂmnpﬂ
ylidene] hydr %j e com Mtgxgnﬁg Yc) tl?e t1 echn%‘cXm& was prcparéd as solid (0.03 g,
41%). 'H NMR (300 MHz, d-DMSO) 5) 8.28(s, 1H), 7.91(m, 4H), 7.59(t, } = 8.0, 1H),
7.19(m, 2H), 6.9 (dd, J = 9.2, 3.4Hz, 1H), 2.35 (s, 1H), 2.2 (s, 3H), 2.18 (s, 3H). MS(ES)
25 m/z461 [M+H].

I

Example 14
7-(N*-[1-(3.4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidenelhydrazino }-
2-hydroxyphenylquinolin-4[ 1H]-one-3-carboxylic acid::

a) 7-(5~chloro-2-hydroxyphenyl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid;:

30  Following the procedure of Example 1b), except substituting 2-methoxy-5-
chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 7-bromo-4-
oxo-1,4-dihydroquincline-3-carboxylic acid; for the compound of 1a), the crude product
was isolated. The above crude product was treated glacial acetic acid; (25.0 mL) and 48%
aqu/ hydrobromic acid; (25.0 mL) was stirred and heated under reflux for 5h.

35  The mixture was cooled and filtered to afford the title compound (1.85 g; 73%). 'H NMR
(300 MHz, d-DMSO) & 13.4(d, J = 6.5Hz, 1H), 10.2 (s, 1H), 8.9 (d, ] = 6.8Hz, 1H), 8.3 (d,
J =8.6Hz, 1H), 8.06 (s, 1H), 7.8 (dd, J.= 8.5Hz, 1.5Hz, 1H), 7.45(d, ] = 2.7Hz, 1H),
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5 Followi ng the procedure of Exanple 7, except substituting the conpounds of
17a) for the conpound of 4a), the title conpound was prepared (O. ggd@ ﬁﬁ%
as solid. "HNWR (300 Mz, CDCI3) 8 13.7(br s, 1H, 9.9 (s, IH), (Vs2
1H, 8.9 (s, 1H), 8.4 (s, IH, 7.83 (d, J 7.6 Hz, 2H), 7.78 (d, J = 7. 8Hz,

1H), 7.33 wédodes78. 6Hz, 1H), 7.2 (m 2H),2.35 (s, 311), ptrAsoffdses) = 6. 7Hz,
6H), MS(ES) mz 458 [MtH . 10 Exarrple 18 3 Aza-3' -{N -f 1- ertbutyjphen,

| at hyl - 5-

yﬁl dgnel hg)o(lfa% (ﬁfﬁ gﬁ@%%’o? B%@n{/TS%H%é}tnooxyl ic acid: a)

1-(3-tert- Bulb)ﬁl-(phblnso@-h)@mmﬁhydwlﬁﬂﬂy*—aml #-dibdroqmolmidcamhbxytjc adik: pr ocedur e of
le Id |

ﬁ;grgcﬁl orl)de j’ di et h leeﬁl;ﬁ woﬂgﬁzﬁ\é%egﬁ%rc%ﬁuorlfgga) f[{’l‘he title

conpound was"°"19P'é1§é’f &) '{"D“@"@mp"?ﬁﬂ’/&aspw 83 WPOEE‘E1M§(E§) wz9 (s, 1H),

7.68 (d, 9 3@l 'H), 7.24 (m 3H), 3.4 (s, 2H, 2.2 (s, 3H), 1.33 (s,

9H) . . . .
b)l_%- Aza- 3' - { RN 4 dimety by frmsi - Ssoxneb Hifihydeors®4- 5. gi hydr opyr azol - 4-
yl i dene] hydradzibucdh)yd@hnwyhhmmhpiyéqmdlwﬂaﬂ-bw%dﬂmﬂcciacid 20 Fol Il owi ng the

procedure ofg (E%g ed%&(‘oeggmgﬁﬁd)t Eﬁkﬂt'm{bgm{ér géﬁggagddmégé)f&%@ for the

conpound of 4a he t|t e c as solid. 'H
NVR (300 MHEPmpemdof b)éhﬂ?!“dF(Pf?F‘“%W“I ijplatey. @eeéollowﬂ)e Pf°9=<gre(°§exampl)= 89 (s, 1H),
|8H)4 (? : ng)( , 1R} efbeptSsnbstitdling the’ ab6@: cide producEfod thkleondpotidaof 1) lhid sul?suﬂltl?ém Hj] _22 9Hz,
Exanple 19 gi {B%meéy@?c"?%s "%b%l %yr%c’f{"'s' I}?%I-'Dﬁreencomi’ un%%fﬁ'&/ﬁ %- oxo-1, 5-di

dr opyr azol - qupwnamazp:mass@d(ww@k)BiNMBﬁSQOJ\@ﬂzsé;m&OWéSamd- a)

5' -chl or o- 2' rHyei3imes Ry, @fw(wmﬁs@amwtd ¢=8ehe 1, E@h@wmz 11, pr ocedure of
Exanpl e 1b t r baroni ¢ aci d;
for rrg car béxb%ﬁsem] Bglf@h}d@ zi (B‘%}ﬁ% ss%%??%ﬁ?’ﬁ%é% 3&5)3%r’%ﬁxyl ic acid:
for the bimpiiﬂlﬂd+ﬂ] la), the title conmpound was prepared (2.82 g; 75% as a
white powder. 'H NMR (300 MHz, CDCI1g), 1881521 (s, 1H), 8.09 (d, J = 8. 0OHz,
IH, 7.78 (d, J,= 8 01-1z, 1W 7.53 T,5.0M, 111). 734 (s, 1H),
7.32(dd, J = h -dih g :3H). 35 b) 5
-chl oro- 2 Fgﬂdwxyﬁjggmghmamﬂrm@xg&ﬁ-bﬁbcﬁghgmd, Fol | ow ng t he procedure of
Exanpl e 3d) ., t t f the conpounds of
S0yt he 1 RoREE e e ahleoe bl 14 %8”%%‘*91%@8%1 Efing %ﬁ)fpfﬁhm 43 2 3
NOV 2004 %@MB‘?HMM@S@W@W@@ 4 e f8%DVBTd. BIMR 00, 1H), 8. 15
(s, 1H), 7. 9H{d,-DMSO) 836k, lHJ,H)43(d7J=794I(z§|1H)3768(m85}Q|'ﬁ48(d 87485 (t, J =
8.0Hz, |H), 13{)%10&,2}1’;“34@?}&?5& o) = 3.4Hz, IH), 6.93(d, J

Example 16

3-Aza-3-{N"-[1-(3,4-dimethylphenyl)-3- methyl-S-oxo—l,S-dihxdropyrazol-él—-
25  ylidenelhydrazino)-2*-hydroxybiphenyl-5-carboxylic acid::

Following the procedure of Example 7, except substituting the compounds of 1d) for the

compound of 4a), the title compound was prepared (0.51 g, 78%) as solid. 'H NMR (300

MHz, CDCI3) 8 9.16 (s, 1H), 8.9 (s, 1H), 8.5 (s, 1H), 7.7 (1, } = 4.8 Hz, 1H), 7.6 (s, 1H),

7.58 (d, J = 8.6 Hz, 1H), 7.18 (d, = 8.1Hz, 1H}, 7.13 (d, ] = 4.8Hz, 1H), 2.4 (s, 3H), 2.31
30 (s,3H), 2.27 (s, 3H), MS(ES) nvz 444 [M+H].

Example 17
3-Aza-3(N"{1-{3-methyl-[4-(1-methylethyl}phenyll-5-oxo-1.5-dihydropyrazol-4-
li h ino)-2"-hydroxybiphenyl-5-carboxylic acid::

a) 1-(4-isopropylphenyl)-3-methyl-3-pyrazolin-5-one

35 Following the procedure of example 1d), except substituting 4-
isopropylphenylhydrazine hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride,
the title compound was prepared (3.2 g; 89%). 'H NMR (300 MHz, CDCI3) § 7.7 (d, ] =
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= 9.0Hz, I H. c) 5-chloro-2 =hydroxy-3'-nitrophenyl-3-carboxylic acid;: 5

Fol | ow ng the procedure of exanple 7c), except substituting the comaaf
20b) for the conpound of 7b), the title conpound was prepared as

powder (0.4 g, 68%. 'H NWR (300 MHz, d6-DMSO 810.8 (s, IH, 8.14 (s, 1H),

8.1 (d, 3 w(ﬁmﬁhg-, 1H), 7.99 (d J = 7.511z, 111), 7. 73ctikndkldss 7- 63 (t, J !
= 8. 1Hz, H. d) 5 -Chloro-3"-( |

(1(3. 4 ﬁ'y&'? ZE?‘%@%&%&&W@H@%&X?@%“' A SR MBS ok ng ¢ he

procedure of [M¥Hnpl e 8, except substituting the conmpound of exanple 20c)

f th d li d.
AR (300 T ‘%FE%”“MS*B (RIR i bbEn BB RBRIRY ) 26 Cre

IH), 7. 84 ( Yliderp }hydgeimp),2* hmrqublphrnM carbpxyli¢ agid; 7. 22 (d, J = 8. 1Hz IH), 7.2
(s, 1H, 2. %lﬁﬁmglﬂﬁ)ptocgdu&%f ﬁﬁm?fbblémept Qiﬁstﬁutgé tHe Somploddds of ngﬁ}xe mz 477

5 Di et hy 1 R 88 el nagund e st Q36 .23 o soic 'H NMR (300

yl i denel hydrMHm@Clzﬁlﬁwmrmmlwhenm QB{s:AHbexyd 1K), 8.4 (sd1H)/y.83uaJensi on of
3-am no-2-h I ] 0 d t (0.057 20
- 0. 0002 mup© QERDLIRRY 1= sHERIRR oA AT Akt iy PR BD R TB 8 (o 8¢ ¢ hen
treated drof @m& ﬂ’D M%)quéﬁ[Mthodl um nltrlte (0.017 g; 0.00024 nol .)
in wateri2.0 nL). The yeIIow mxtg{aglpms stirred at 5C for a further 10
mn. then tréategl M 3

my; 0.0002 nof =y,

appr oxi mat el y 17(3&n_mgpﬁgﬁpﬂg,gﬂ,)(]g )n g_ghel nprove solubility. The red
t hen stirred roomte turefor 24h. The m xture was

sol ution
diluted wi ﬁ‘\”ﬁ‘f”é‘ﬁ the pracefhureo ?WWﬂﬂ ‘P‘%p SW’GSB(E‘W typinbenylydrazivest i rred for a
further BD mmﬂmamﬂﬁmwﬂeﬁyﬂlyml@dbblﬂdmiemﬁtitﬁcdﬂhﬁﬂd\W&S vvashed WI th

water to af 1 [

25 [wio+ SRR Ewaﬁg@%%?%{‘%%%ﬂ?hzmﬂﬁﬂoet "

1) - 3- net hyI %%311 B34 Beit-d gyg'r‘ﬁ-zlcﬂ 3.®9H)| | dgnel hydr azi nol - 2- hydr ox

bi phenyl - 3- cigs-baxyH{iNc[1aGireh- bu@)phEiyh-yinaeﬁryHBbhyiS&hﬁk‘dipﬁﬂilJﬁnl 5h03e- | -acetate
Fol | owi ng t ce usi ng et hy ydrazi no- acet ate
35 hydroghl gﬁl %J;a ﬁ%i ﬂlydgyxxg’n‘ﬁ' @lk%’ﬁoﬁyﬁﬁe"ﬁ{ll hydrazine, the title conpound
was prepdt eoFollewmaﬂlegroc@%of Brample 5eﬁxeepy@b$t@wns@|e commpounds pi\IRe) FOk: MHz ,

d, - DVBO) 810f3fhphisd ofl4d), thedtitld Bompbrsnd 0é§425ao;3950hd4 HiMRG00) = 7.1 Hz,
210 3 0L (5o S0 A8 o e oo o3 81, B X M 01 89457

PCTI USO01116
7.79 (dd, Y =8.5Hz, 1.9Hz, 2H), 7.4 (1, J = 7.9Hz, 1H), 7.28 (m, 3H), 2.35 (s, 3H), 1.3 (s,

9H), MS(ES) m/z 472 [M+H].

25

ylidenelhydrazino }-2-hydroxybiphenyl-3-carboxylic acid;

a) 5chloro-2-methoxybiphenyl)-3-carboxylic acid;:
Foliowing the procedure of Example 1b), except substituting 2-methoxy-5-
30  chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 3-
bromocarboxylic acid; for the componnd of 1a), the title compound was prepared (2.82 g;
75%) as a white powder. 'H NMR (300 MHz, CDCI3) § 8.21 (s, 1H), 8.09 (d, ] = 8.0Hz,
1H), 7.78 (d, J = 8.0Hz, 1H), 7.53 (t, J = 8.0Hz, 1H), 7.34 (s, 1H), 7.32(dd, J = 9.0Hz,
4.0Hz, 1H), 6.93(d, J = 9.0Hz, 1H), 3.87 (s, 3H). |
35  b) 5-chioro-2“hydroxyphenyl-3-carboxylic acid;:
Following the procedure of Example 3d), except substituting the compound of 20a)
for the compounds of 3c), the title compound was prepared (2.33g; 90%) as solid. 'H NMR
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b) 3 -{N [1-(2 Ethoxy-2-oxoethyl)-3-nethyl-5-o0x0-1, 5-di hydropyrazol

yl i dene] hydr azi no) - 2' - hydr oxybi phenyl - 3-car boxylic acid; 0.23M aq gﬂﬁﬂg%ﬁﬂ
nitrite (1 nL, 0.23 mmol) was added dropwi se to a stirred suspensrZ

3' -am no- 2' - hydr oxybi phenyl - 3- carboxylic acid;, hydrochloride salt (0.050 g,
5 0. 188 mwb)oisssiM ay. hydrochloric acid; (2.5 nL) at perudfigess Xt ure was
stirred 10 mn. and a solution of et hyl 3-nethyl -3-pyrazolin-5-one-I-acetate

wes added ureoyMPRspNtyaSh ISt s TR0 b BB R E e m o r oo
t enper at ur e, 8.0ttt} 755 (tald- §.@3z, BN 3a(md HhIRSeld, Ji=rft GHza3dHz, Hfeé.b3ddcid; (0.5 M
50 nmL). The nbgmrrlﬁhwas extracted (2 x 10 nL ethyl acetate), and the 10

Wi t

extracts washe water (2 x 5 nL), brine (5 nm) and dried (MySO4. The
sol vent was ©Peshiared-hydasr3 niapheayl-3padestlie aidind t he resi due purified by

preparatiye hplc r(omangmk 10ckdure 6&%&9&@ 20 0k P shsslutuaplg/mé Slma o?@%ﬁ) to afford
Erl\]/l(iH; Il e COFP @g l(ljndoo%%b)gﬂle t?lgé%mpount? was p(r)gpg'mgas yel?ow powder (g 68% Z 425
3- 4NE11- (3 4mmmpﬂmww®mﬂm 1H), 8546 (sh 119; &1 tdybi Di¥gs, 8V 9%y | i denel hydr

azino 2-hydyo ¥l 2 ol owi ng the procedure of Exanple
25d), the t|tlzjli[:z'orlr{:)ﬁézgM éﬁﬁv St phﬂm llHjs:ol id (0.08g, 109% after pur|f| ed

by prepar at i D& -Fere-3-Bbd! @I W@&hylahsnﬂbwctaﬂeﬁrﬁmlémyéwm@wo 19FA) ' H NVR
(332( 344250 dby8lﬂf53 @)ydr&z lﬂcﬂrﬂﬁﬁﬁoxﬁblph@hﬁlﬁ Arbéxyli6acid;H) , 20 8.15(d, J = 8. |—st 2H) ,
7. , = 8.

7.24(m 3H), 2.350% { e °’2 "I%?B‘e 8 fxéﬁehbsﬂ%rﬁhw&g"ﬂ &o a6y [ MH] .

Exanpl e 23 queupdp&@cbfmthgfco@onqq\qf c;ample 6¢), the title compound was prepared as solid.

1- [|2 g N}eatﬂtrmmk@oammou ms«mtlbmtsl 119; €RE ()kD, 3009 = slor; 11 mctagpy;

zzo yli a a

2 et s EOR T By e KR LR RIEIN, 23 RSB el 87

t ri nnet hid al 226 (milEDIMSES)o/adVdMEBM 1 nl, 2. 00 nmol ) was injected into an

i ce-cooled, stirred solution of tergx%mtﬂ;e»bam ne (0.210 n, 2.00 nmol) in
e

di chl ororret hane r.5 mn.

3- net hyl - ARG va . e : 02892 S'd P31zt ) was added in one
portion and -ZSli idrrol hailseﬁm Iihrrciai erature for 24h. Water (0.67
m., 37.2 mo) ) Sﬁgg t anor phous
solid had separ te &é?ﬂm?”@%’z e 3 Jbﬁwaﬁgqﬂmo&qﬁ%&n{dbb%y excess
sodi um h3lr of aqudﬁar%h%@cm&(ap@lémqoeiedﬁpérc thep tigpted | t hen
filtered trﬂr@*@sbuathplsugn@fofﬁaiumt:ﬁﬁre)(ooﬂ?rgeoormemwmnwaé‘rrr:edmwpnat edly with
et hyl acet at e am 1 h t., at under reduced
pressure to ﬁlk\?‘g c“ggﬁﬁé‘ﬁ%'?iﬁ‘ @d’é‘ 3‘%" %“% g%al @’S an anor phous solid
sui tabl e ford?m@’lph@xl)rmﬂ%ebé!neéﬁﬂme'(% WROQQ%@I Msllowetkby tRNBTenBisy . 52. (s,

1H), 4.95 ( Saddilibl of sddird hfdPoger’ddibonate HEutibSensuil) the Find JH 0Bthe Rhbtion - 45 23 NOV2004
25  mixture is approximately 7-8, and ethanol (3.0 mL) to improve solubility. The red solution
was then stirred at room temperature for 24h.
The mixture was diluted with water, acid;ified with 1M aq. hydrochloric acid;, stirred for a

further 30 minutes and filtered to give a brown solid which was washed with water to
afford the title compound (0.04 g; 42%) as a brown powder, MS m/e 445 [M+H]*.

ylidenethydrazino}-2-hydroxybiphenyl-3-carboxylic acid;
a) Ethyl 3-methyl-3-pyrazolin-5-one-t-acetate
Following the procedure of Example 1d), except using ethyl hydrazino-acetate
35  hydrochloride in place of 3,4-dimethylphenylhydrazine, the title compound was prepared
(1.12 g; 20%) as a pale yellow solid, 'H NMR (300 MHz, d,-DMSO) & 10.90 (s, 1H), 5.15
(s, 1H), 4.58 (s, 2H), 4.13 (q, ] = 7.1 Hz, 2H), 2.01 (s, 3H), 1.20 (t, ] = 7.1 Hz, 3H).
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WO 01/ 89457 PCTIUSO /16863 b) 3'-(N ={

1-[2-(N-tert-butyl)am no-2-oxoet hyl | - 3- met hyl - 5- oxo- 1, 5- di hydropyraizo@dh-
yl i dene} hydrazi no) -2 -hydroxybi phenyl - 3-carboxylic acid; Foll ow ngz M&Y 2004
procedure of Exanple 21 b), except using 3-nethyl-Ntert-butyl-3-

pyr azol i n- ygyiRedsy acet am de in place of ethyl PCT/USO1/16863
3-net byl - 3-pyrazol i n-5-one-1-acetate, the 5 title conpound was prepared

0.05 g; 29¢ ; | i 45 Ex le 24

(EI\/pAr a? ion o )ng?%(zoé%"%ﬁt 5 S ’%/e%llz—g ﬁ‘g{ﬁ'd‘fy‘ﬁ@&“fﬁ% 0XO0- arSTp d|Gh dro

r2a/zA\oI t4I (éYhmd ]mﬂg%mmmﬂhﬁbggymﬁ cgr boxy ésgg-:gd tﬁ) hod of
cety i (PELG2skfinbl FRYUGH RHEY aRhc® LNe Mt hod o

E.C. Tayl or andJ I n 107.

b)1-(3,4 y - Di mmtlwﬁﬁmmw&kwblam&%c@ﬁmlﬁﬁed mvéfsﬂﬂweaaé%m g]g to _

Cheni cal Nsbnmomiaamaqa@dm&ﬁ&mcﬁi\(a‘smmm ThInJﬁuﬁreharsananmmr Takahashi ,

J2an 2072 (A ke Sl AR LR L 5oL 18 i, Y 220111 ne
Kuri har a andethiﬁoﬂ(ammwbd Sodigm Aydr@f37 RarchRe Hhs addddentiiie pH was 8, and the
products, 1- (g %oﬁh&%%l@élﬁﬁ@@ﬁ-}ﬁltéro%mctméﬁhﬂm?uﬁﬁ(&ﬁfoﬂﬁl gtqgglﬁ?crlm& (3, 4-

di net hyl pheny I.chl or opyrazol 1 dine were seﬁarate

chr omat ogr ap#fytiqasids (OSM. 520“—Q;e e IXTEIG W35 BRI A & 1 Pade st aﬁﬁa@%“ﬁﬂl‘:hanol in
di chl or oneet hextagts wﬁs’&cMﬂtthbr {2%&:&.1:;) Yritie ¢ DY s0id dlafdl(MamyeI)heamtni\ﬁsm e 223

[ MeH] + ( rmno hl R ode‘l? [ V rT. argql)lac rﬁsn%x Bunfleg bjb?re%ragve hple (ODS-silica,

I-(3,4-dimet pen raz

yl i dene] hydr &%MHIW%W&W%WWKIBWP@ (8.62402; 30%)aepensi on of

3- am no- 2- hy ¥&idP M) mk 426 @byl i ¢ acid;, hydrochloride salt (0.2 g;

25 0.00076 nol.) in 1M aqu. hydrochgorif F&Ci d; (3.0 nmL) and tetrahydrofuran
(3.0 m.) was cooledto 5Cthentre opvmse vmthasolutlon of sodi um
nitrite 9. 0%t QifeAFphe hylaFroxr1.5 i ylidepe aging}-xt ur e was
stirred at 5&; (nga téﬁra;dpg ”;J,l N then treated W|th a sol ution of

1- (3, 4-di net’hy - 3- 0X0 azoljdine (0.168 g;. 0.00076 nol.)

i n tetrahydr of urffr‘i’l %‘?“@"hﬁﬂ?‘“’d‘fr‘c’)f’ﬁw %)ttw%a?mwwaé@maﬂam on of sodi um
30 hydrogen mdmmgtle%aﬂmpurﬁadmpamngaupheobsmba po-ba% the reaction mxture

is approxi W&&)ﬁm@wﬁa—oﬁ'ﬁ?ﬁg rgﬂk 9!‘@51)1& ﬁtvgﬁ 9191),?{7 &, Ciﬁﬂnlt enperature

for 24h. The m xture was acli

hydrochl & i c&-kdd= 83@?12@’5@4(*&8311%3?9 ﬂé’?(“BéHHﬁﬂ%g =&z eer ed to give a

brown solid vlhl)l,mu(mgaaﬂ)ymtkeﬁ{)y\mﬁ(lsQHIQJZ?-(&GI-I)M&J‘(BS)WiMMH]e conpound (0.3
g; 85 % as a brown powder, np = 21Q! (e%c.). M5S me 35 463 [ M+H| +.

Exampl e 25 -46
Preparation of 3-(N*-{1-{2-(N-tert-butylDarmino-2-oxoethyl]-3-methyl-5-oxo-1,5-

dihydropyrazol-4-ylidene }hvdrazino)-2 ~hydroxybiphenyl-3-carboxylic acid;
25  a) 3-Methy)-N-tert-butyl-3-pyrazolin-5-one-1-acetamide
A solution of trimethylaluminium in toluene (2M, 1 mL, 2.00 mmol) was injected
into an ice~cooled, stirred solution of tert-butylamine (0.210 mL, 2.00 mmol} in
dichloromethane (3 ml) under argon. After 5 min., ethyl 3-methyl-3-pyrazolin-5-one-1-
acetate (0.092 g, 0.500 mmol) was added in one portion and the mixture stirred at room
30 temperature for 24h. Water (0.67 mL, 37.2 mmol) was added dropwise and stirring
continved until-amorphous solid had separated. Ethyl acetate (5 mL) was added, followed
by excess sodium hydrogen carbonate, and the mixture stirred for 15 min., then fijtered
through a plug of Celite®. The cake was washed repeatedly with ethyl acetate and the
solvent removed from the filtrate under reduced pressure to give the title compound (0.106
35 g 100%) as an amorphous solid suitable for use in the next step. 'H NMR (300 MHz, d-
DMSO) 8 7.52 (s, 1H), 4.95 (s, 1H), 4.21 (s, 2H), 1.98 (s, 3H), 1.24 (s, 9H).
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2 3 NOV 2004 WO 01/89457 PCT/ US01/ 16863 5-chloro-3- N - 1 3 4-dineth 1 hen
1 3-nmeth 1-5-o0xo0-1 5-dib dro razol -4-

yl i denel hydr azi nol - 2- hydr oxy-4' - (etrazol -5-yl ) bi phenyl _ a) 2 3 NOV 2004

5- (5" -chl or o- 2- et hoxybi phenyl -4-yl)-1Htetrazol e: Follow ng the procedure
of Exanpl ewolmusesgxcept substituting 2-nmethoxy-5 5 chl or pphgemllegsoni ¢ aci d;
for 4-carboxyphenyl boronic acid; , and substituting 5-(4-

T O T T R
8.5Hz, 214), yildeneglhydirazipo)2" hﬂrﬁfb‘lllpheﬁﬂ)}caﬁ)om(lmm@l-i) 7.15 (d, J = 9. OHz 1H),
3.8(s, 3H. b) 5- ﬁoﬁowﬁgh@ lece%u.lex talzmeaxé nftmzb NG, &mbe

Fol | owi ng the proceduré o exce bstituting the corrpound of
29a) for thepﬁ&?amsé-a#dlsacstﬁm@ew Pht‘ﬁ@f%“?Yli%"’é@ﬂﬁduﬁ’amt/va%“ﬁrleﬁsﬁ?‘é@e H NVR (300
MHz, de- wsohu&omi»&ma(wasprc’bhﬁed(cﬁ)slg( dB%)]:smcﬁar@H?ohdM(ESYmﬁ(d@M * 6. 6Hz, 2H),

738(d J :27Hz IH), 7.2 (dd lyHz, 8.7Hz, 1H). c) (5-ch|or02
hydr oxybi phenyl - 3" - ni tro- 3- yI) 1I—I—te't‘-r'e?z-o%— 15 FoI | ow ng the procedure of
Exanpl e 1 a) Preparationof 33 ' : : prazoB4- br onophenol ,

the title co A Mﬁopy xegpmylgg&ngﬁlgag@ g, 86%) H NMR (300 MHz, db
DVSO) S 8.12

5-chl oro-3-{ @?‘]" (G4-dime n{"h?"i;%'ﬁ’éﬁﬁ?? 3- et hyl - 5- oxo- |, 5- di hydr opyrazol - 0-

yli denelJi€ dr Bepansl decord@nghty diieomgthodl- of tFC.r Eaylol mﬂ-JyS)Ihnlﬂhe‘ngszrg :Cha), 88%,| owi ng t he
procedure of sexgmibe 1c), except substituting the conpound of 29c) for the

conmpound of exanple I b). A mixture product (1:1) of

5- (5 - chl or oPP-CyRimetayphepaypazeline-3:04ioRs- 3- yI ) - | H-t et r 3zol e and

5-(2' - hydr OXPﬂ&h@dﬂQ&}bﬁ&tﬁﬂhéﬁﬁcaBAbiﬂ)actimeﬁor B5880 M Yaloyanad) TaufiRgh a5 M e 254

and 288 [ M-H}. ig procedure of Exanple le), except substituting
t he above mxture 2%@%% for the conmpound of |Ic), the title conpound

was prepd? ed@dﬁ&&@ﬁhﬂl@ew%chlm%&%&mhdﬂmr| fied by preparative hplc
(ODS-si lica, Yeortfirfa{t& Chdnfidal ﬁés‘.&ﬁ&t@l%@ 6b, fﬁwm YoldyMMRT (38, dd DVBO)

S 13.6 | 8 1 7.84(d, = 8.2Hz, 2H), 7.69(s,
111) (7864(%”3““%(%??2%8%@9‘%?224 d, J = 2(4Hz 1H), 7. 23(d,H)J = s.gaz,
1H), 235(s, TiBHyo pRheE(Is(3.43kiecthyIpte@si-cHET e }-oxdtEedinand H4-[ MiH] . 30
Exanpl e 26 3d:meth5r1phe%yt 3%1&1&%5 11::hchﬁ'é \»ére seﬁaxﬁatbg ﬂkﬂ:@h&lﬁﬂtogr ot (e 0 01-4-

| i dene h ra2| biph di car 'L ¢ aC|dp *ﬁzi)

5' - Chl or 8 gf"’&‘;??’“ﬁ'hx‘t‘rh[:’f%%?dﬁ’e'ﬂémgl% ‘Elfl%‘&‘f*m b MS mieRdl IMHHET | owi ng t he
procedure of (dishlpropledvatiie) andeMS myt223 (Mt (wiohovblo@-deninabieeyy - 5 35

chl or ophenyl gt {‘?J“[SQCIQ&-&?{S%@x‘ineéyl‘éﬂén?ﬂ%%???§Jﬁlh2&&§rﬂzﬁ%ﬁc' d; , and

f 1 h
0 el ORI ey 1o SholfL L0 COTPOLNO o 1), che crude

A suspension of 3-amino-2-hydroxybiphenyl-3'-carboxylic acid;, hydrochloride salt (0.2 g;
25 0.00076 mol.) in 1M aqu. hydrochloric acid; (3.0 mL) and tetrahydrofuran (3.0 mL) was
cooled to 5°C then treated dropwise with a solution of sodium nitrite (0.057 g; 0.00083
mol.) in water (1.0 mL). The yellow mixture was stirred at 5°C for a further 10 min. then
treated with a solution of 1-(3,4-dimethylphenyl)-5-chloro-3-oxo-pyrazolidine (0.168 g;
0.00076 mol.) in tetrahydrofuran (3.0 mL), followed by the portionwise addition of sodium
30  hydrogen carbonate solution ensuring the final pH of the reaction mixture is approximately
7-8. The red solution was then stirred at room ternperature for 24h.
The mixture was diluted with water and acid;ified with 1M aq. hydrochloric acid;, stirred
for a faxther 30 minutes and filtered to give a brown solid which was washed with water to
afford the title compound (0.3 g; 85 %) as a brown powder, mp = 210°C (dec.). MS m/e
35 463 [M+HJ*

Example 25
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-47 2 3 NOV 2004 WO 01/89457 PCT/ USO /16863 gl acial acetic acid; (25.0 nL)
and 48% aqueous hydrobrom c acid; (25.0 nL) was stirred and heat? ﬁﬁg‘?d’ﬂf;
reflux for 5h. The m xture was cooled and filtered to afford the éu
conpound as a powder. Then, follow ng the procedure of Exanple la), except
substi t ut i wg o1s%as7 above crude conpound for 3- bronophenolpcrmbﬁllkml e conpound
was prepared as solid 5 (0 58 g; 33% three steps) as a solid. '"H NWR (300

: 1. 6H :

MHz, d, - DVBO) _§ 1H), 8.2(d, J

=1. 6Hz 2H), "8.7] ‘ j
3'-{N .[1-(3yaem :15d|hydropyrazol

yl i dene] hydr@zg_(tgq.),ro;’o_z_mtqd; %ﬂhﬁﬂ)ﬁh{%oﬂ:l carboxylic acid;: 10 FoI | owi ng
t he procedurgog{mng% exce substituting the corrpound of 30c) for

the conpoun Famplecld {fﬁl’fd“‘ﬁ%.‘gu'ﬁ?weﬂ as solid. '"H NVR (300
MHz, ds ﬁ)lVBﬂ)lor&)h&)yﬂ(oﬁ)mcidld,)for &aﬂﬁ(t@hen&lb&n))mc deid? Ogndsubtifiating5-@3(d, J = 8, OHz,

1H), 7.24(m mz 487

[ MtHj . ExaonrgH@ @Slgﬁizmo‘g}&he chﬂﬁ&%‘gﬁi ‘H’"F‘§ vad WF%) pr??aﬁéﬁh%/l - 5- oxo-

1. 5-di hydr op8ir/89%) as 2 solid. 'H NMR (300 MHz, d, DMSO)BSl(d 12 85Hz, 211, 7.72d, ) =

y1li deneLbydr gziizofy, 24dm/dﬁp#\15§rﬁgbbm bn@;h@@ﬁ mb5- carboxylic acid;: a)

5- net hyl X he C e THE sol ution of

2- br ono- |-HENWO(S#M HQEW@??DSB‘@ P8mmol) at - 780 C under nitrogen
was addedOn- Buloymgﬂmlpmm(ebsﬁxmip)e ), epept Substiniting elie compdubd6f 284) for IR0 C 20 for
one hour , 1 Ngaphdi 6130, W BueAdiRohnb Yol brkgTR HNMAL ngbmh?m&lsg sn THE (100

m.). The reaction _mxture eraturé and’conti nuously
stirred for Ilh THbEE. T 1P 2 étdetr - Filt 28N B(E GFer 1’3 @35 nL), then
extracted w +@h7ek}8yiHzapt ate three tinme. The organics were conbi ned, dried

over nmagnesi wwhite solid(2.2 g, 899 "H
NVR (300 wa%g'Q%@ﬁ’gp&fg’@gh"‘g’”%iﬁ’%ﬁgéﬁd‘e L TP, H)( 25 7 19((1/?1 J =
8. 4Hz, 213H Follewing the grogeppsg of Bxampls. la}-pxcapt m)bsm@mw\esommd of299fw 3-3H). b)

5- (2- Met hoxybrbméphéddy, kiie aOYdmpoitidaak prapsedas ks (0.95%; beavi. Aotk @obmagedur e of
Exampl e 7a), tsssl%) é%% SRe conmpound of %\% for

4- cat boxyphenmﬁr}om &y "i.’%g ‘title conmpound was prepared as solid (2.88
g, 909 . ' H)NiviofosH ONTHEB,4-dimetipBI@nyIB3-Giedylss-oxoH)S-dilyd@ppazold) , 8. 3(t, *J =
§-13HZ’)'H) ,da,(g ydrasio) 2 byl -Z-(\Q&l{zséks )k EHEZ 151) 3.77(s, 311), 2.31(s,

. C ro n ni cotini.c aci ol | owi n e
procedurg0 ‘@é ij’ép?ﬂa)gem(?{%‘g'ﬁgl gﬂb‘?ﬁpf fittging ECWM@CW%F for the
g 0 g{g)gtj nds 1% com;u;zmwle lléﬁégazfuu duid)dmsle]]b p%érmro-z?JMme%( n d, - ; - DVBO)

S, IH le dnid 33 “hydtox =
R e o w e TG G

Following the procedure of Example 1e), except substituting the above mixture
25 compounds for the compound of 1c), the title compound was prepared as solid (0.12 g,
14%) after purified by preparative hplc (ODS-silica, 10-90% acetonitrile/water-0.1%TFA)
"H NMR (300 MHz, d,-DMSO) 8 13.6(s, 1H), 8.15(d, ] = 8.2Hz, 2H), 7.84(d, ] = 8.2Hz,
2H), 7.69(s, 1H), 7.64(d, J = 8.2Hz, 1H), 7.24(d, ] = 2.4Hz, 1H), 7.23(d, ] = 8.3Hz, lH)
2.35(s, 3H), 2.27(s, 3H), 2.23(s, 3H). MS(ES) m/z 501 [M+H].
30

2"-hydroxybiphenyl-3,5-dicarboxylic acid;:
a) 5~Chloro-2"-hydroxy-3"-nitrobiphenyl-3,5-dicarboxylic acid;:
Following the procedure of Example 1b), except substituting 2-methoxy-5-

35  chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 5-bromo-
isophthalic acid; for the compound of 1a), the crude product was isolated and treated with
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d) 5-(2-Methoxy-5-nethyl-3-nitrophenyl)-nicotinic acid;: -48 2 3 NOV 2001 WO
01/ 89457 PCTI USO01/ 16863 Fol |l owi ng t he procedure of Exanple 7c), %Iﬂm 2004
substituting the conpound of 31c) for the conpound of 7c), the ti

conmpound was prepared (0.7 g; 31%. 'H NWR (300 Mz, d.-DvsO 8 9.0(s, 1H),

8. 94(s, le,()(ﬁ/sﬂ(st J = 2.1Hz, 1H), 7.9(s,, 1H), 7.68(s.pcthiko1/1686336(S, 3H).
5e) 3-Aza 3 -(N

1- (3, 4-di h I I
yII i d(ene] hyIdImzr a%"f éﬁ%xﬁ%?ﬁcﬁé%}sé%%mlé 9%@3@8“@*%‘% Fol | owi ng
t he procedurendjfeatmrdm@ﬁhé%eemursw@smledmdﬁgemaffurdpnum& of 31d) for
6- (5-chl oro- g for F&mﬂmaﬁww %m@y{obéahx@‘éf]%caﬁnﬁl'étigxé%é ptsuBinfling and the

conmpound of 1 he conpo of 4a he tit ound was prepared as
sol i d(0.66 gthe EE?IIEI’W m?“ggi'aﬁ(%fe sod 95, 1H),
8.6(s, lH)S '(oﬂlg(.sB%&hrce&pi)HzasohH{)HNmBBONM}H DMSE])ISBS@:H)_,IQHz;L?(d J =

c 10 1, S ok pRaedog 33y pd e e € 20

opyr azol - 4- yIHHeneIthrazrno) 15 2 =hydroxj"’ brphenyl_4 carboxylrc acid;: a)
5 .Chloro-2 btwnqxxsam:ﬁ bfrynatbe;ﬂafhyif&-oﬁ@r b@w&b%r@aud Fol  owi ng the

procedure of ubstituting 4-
br onophenyl céﬁ%ﬂg& gIIc?(II' ’S'PIPEC"BIé:Ir{I}ﬁEI’gc(O&%I)Cr‘I’IC’? acid;, the title conpound
was pr epdPed Follmvingahe procgdnrdof §xariié/§2d), hrceps suiistispting the cbinMWn@ 3C0c)¥biabe d, - DMSO) S

g é(7((jd JJ=_2c d'di2c), b %Méwsspﬁp%sékid) 'H NME ol vt &- 2 7Hz, 1H),

0. 1H)
105 0 ot RORGRBAYY 10 a0, 752, 263y i 30,2356
yl i dene] hydr aH), 03J(s,3H),In2dsBH) MBES itz 487 paoxyl i ¢ acid;: Fol |l owi ng the
procedure of Exanple 7d), except subgiifidfi ng the corrpound of 32a), for
6- (5-chl ar o- 2 hydrox - 3- n|trophen I 101 ne- 2‘carboxyI|c acid; and the
conpound 18f g dpbsuylintmethyl-3-0xo-15ithydriopyrazobgrpound was pr epar ed
as orange so@_@@o} Qmmxv-ﬂxdbﬁi@jpﬁeﬁﬂ ﬂ\ddﬂaoxﬂﬁaBB/S, O 813.7(s, 1H,

12.9(s, 1H), 8. 4Hz, 1H), 7.75(d, J = 3.0Hz, 1
7 69Im 3II)|) : '2]'@1“”"%’1‘&'8& '°I‘IJfr)a“"d7 18(m 3II)|), 2 33Is 3H), 2. 27(SH)3H)

2.23(s, 3H). rvs mWWOPWmemmyémyhﬂ@nmeébm ilgemelfats' - N - 1- 3

4hD|drret h 1 hesﬂdmaermmogm&metﬂqmmnmsmm%@ém& Abtdrisgtanal gde azi no) - 2
- r oxy

2 1- (3, 220y ol Rys 8 060 i Rl gy brme (1 omeno) THE 00 DR 0 o
1- (3, 4-di mes reﬁqshwh? pgwazm td roepLtanIratiroamd crom@Rrsy gfirre@ f@G®Bhawsl . ) i n
met hanol (40 b&ord pourdtiifio BN @RdrEMIonitd H2FADE herddibridedd vt 3ty Picethid @ired iRPS) and
stirred and The organics were combined, dried over magnesium and concenirated to give yellow-white
solid(2.2 g, 89%). 'H NMR (300 MHz, d,-DMSO0) & 7.6(s, 1H), 7.38(d, J = 2.3Hz, 1H),
25 7.1%(dd,J = 8.4Hz, 2.3Hz, i1H), 6.87(d, J = 8.4Hz, 1H), 3.78(s, 3H), 2.2(s, 3H).
b) 5-(2-Methoxy-5-methylphenyl)-nicotinic acid;:
Following the procedure of Example 7a), except substituting the compound of 3 1a)
for 4-carboxyphenylboronic acid;, the title compound was prepared as solid (2.88 g, 90%).
'H NMR (300 MHz, d,-DMSO) 8§ 9.0(s, 1H), 8.8(s, 1H), 8.3(t, ] = 2.0Hz, 1H), 7.2(m,, 2H),
30 7.08(4,] =9.0Hz, 1H), 3.77(s, 3H), 2.31(s, 3H).
¢) 5-(2-Hydroxy-5-methylphenyl)-nicotinic acid;:
Following the procedure of Example 3d), except substituting the compound of 31b)
for the compounds of 3c), the title compound was prepared. 'H NMR (300 MHz, d.-DMSO}
6 8.98(s, 1H), 8.93(s, 1H), 8.4(t, J = 2.1Hz, 1H), 7.2(s,, 1H), 7.0(d, J = 8.5Hz, 1H), 6.9(d, J
35 =8.9Hz 1H), 2.31(s, 3H). .
d) 5-(2-Methoxy-5-methyl-3-nitrophenyl)-nicotinic acid;:

\
e
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35 heated under reflex for 24h. Water (20.0 nL.) was added and the m xture
evaporated. The resudue was triturated wth water to afford the t lzbgmw 2004
conmpound (0.428 g; 60% as an orange powder. 'H NWMR (300 -49 2 3 v 2004 WO
01/ 89457 PCT/ US01116863 MHz, dd DMSO) reveal ed an approximate 1:1 m xture of
hydr oxypyrwoah®948yr azol one tautoners. MS(ES) mz 219 [ bthusoliksed

=(N=[ 1- (3, 4- D net hyl phenyl ) - 3- met Hoxy- 5- oxo- 1, 5- di hydr opyr azol - 4-
lid hyd [ id; 5 Foll th
ey i b BBl T P M b e AR 2, e
for the corrptmthelccfrmmd@fa@pﬁheuw@))mmmdwn@r&p@mqb@rj’rgﬁf%bmrmhmoe 29a) for
th d 0. 142
e conpoundyy, %E{S@?Bb%(s ) M%i@% éf(%jok‘kﬁzjw,‘ d'@ﬁﬁ'i- f \}/g’o YRS, 1@13%&@{59%( g

419% as an oQran soli 13.1 (br
s, 1H), 971%@%-4),8.14(3, 1H), 7.97(dd,J=78 1.4 Hz, 1H) 7.81 (d,
J = ~ .1 5z, e)BHAza-37{NPP1-(34-ditkthylpheo A5 3- e h - SLéko{1(B-diBidjopyrdzoR2- 7. 11 (m 3H),

4.06 (s naI {H27N4O, . 0.66 H20O cal cd:
C 63(82 H’]?g?fﬁ'zd'k]ﬁ“°f3i%ﬁd"%‘$oun8‘hﬂ%meg’ﬁ B0 ﬁﬁ‘gz 5. N, 11, 49. Exaan]paSO

Pr eparation of Followmg the procedure of Example 7d), except substltnl:mg the compound of 31d)
3 -IN-[1- (4fommwttsm,ay PBrifisph d?ﬁ%%é'arb%xﬁic'ﬁ&’iﬂ”aﬁ@éﬁé Ao of

yrdenelhydra - h bj arbo
1- (4- Met hoxy%g%%)\ep@%gc[% 5“88@?%2‘8?'1“ MG ) ﬁﬁ"ﬁé@ﬁégﬂgﬂ%} p"rocedure of
Exanpl e 19) , NMRE39MEL EDCIY) GOi14(G, 12D, 8het hidix §.0ds. ikl 76yt Gy Bz 9.28z, Igfcr ochl ori de for
3, 4-di mret hyl ¢ L L | S prepared
(o2 g 2oy ke OSSR 3 UD. 836, U P R 0t
757(d J =0 Hz, 2H), 6.98 (d, J = 9.0 Hz, 2H), 5.32 (br s, 1H) 20
3.77 (s, 3H), 2.10 (s 3H). b) 3'-t} @‘ipﬂa—%4 met hoxyphenyl ) - 3- met hyl - 5- oxo-
1, 5- di hydr opyrRze!l rboxylic
aci d; FoI I ovm ng %%DYJ ] W%&Mﬂg t he
corrpound fahydroxybip EsSbL 37@:: conpound from Exanple Ic) and the
conmpound fromsEXt&ﬂ@halyaﬂﬁga rﬁﬁabfpﬁényt-h&rlmmquﬂd from Exanpl e | d) and washi ng
t he crude product m & ound epared (0. 146 gq;
49% as an orange igl H“EF% pl?/l—@ F}bhi%“% q&?&b\gﬁu)m% 13.1 (br
s, 1H), 9. 7obre!90phqm§w’ow!raﬂced for §-bronponigotisc acifipfjhe utrle mppd wasrnrepmrl 9, 1.4 Hz,
(1 H) , 7 84- 7as6ald((rrog,5ﬁz§b) mreZsé&-()_ “TH NME (300 M, d - Emé)w%(d,g_l—ézlf)?ﬂzlulbza 2|c_:|) 5? :7),2
S, : cal c
H 4. 22 Z‘N %‘Ldrﬁégp“%un ] %g'iH‘T%@i%H{d F‘gé% '10.80. Exanple 31
b) 3 IN-[1-(3 4-D1methy]phenyl) -3-methyl- 5-oxo-l,5-dxhydropyrazol-4—
ylidene]hydrazino }-2™-hydroxybiphenyl-4-carboxylic acid;:
Following the procedure of Example 7d), except substituting the compound of 32a):

for 6-(5-chloro-2-hydroxy-3-nitrophenyl)-pyridine-2-carboxylic acid; and the compound of
25  1d) for the compound of 4a), the title compound was prepared as orange solid(0.23 g, 24%).
'HNMR (300 MHz, d-DMSO) 3 13.7(s, 1H), 12.9(s, 1H), 9.7(s, 1H), 8.06(d, ] = 8.4Hz,
1H), 7.75(d, Y = 3.0Hz, 1H), 7.69(m, 3H), 7.65(d, J = 8.1Hz, 1H), 7.18(m, 3H), 2.33(s, 3H),
2.27(s, 3H), 2.23(s, 3H). MS(ES) m/z 442 [M+H]).
Example 29
30  Preparation of 3*-{N"-[1-(3,4-Dimethylphenyl}-3-methoxy-5-ox0-1,5-dihydropyrazol-4-
ylidenelhydrazing }-2™-hydroxybiphenyl-3-carboxylic acid::
a) 1-(3.4-Dimethylphenyl)-3-methoxy-3-pyrazolin-5-one
A solution of 1-(3,4-dimethylphenyl)pyrazolidine-3,5-dione (0.675 g; 0.0033 mol.)
in methanol (40.0 mL) was treated with conc. sulfuric acid; (10 drops) and stirred and
35  heated under reflux for 24h.
Water (20.0 mL) was added and the mixture evaporated. The resudue was triturated
with water to afford the title compound (0.428 g; 60%) as an orange powder. 'H NMR (300
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3-IN -[

1- (3, 4D net hyl phenyl ) - 3=net hyl | 5- oxo- 1, 5- di hydr opyr azol - 4-yl i deneigﬂwﬁni nol
- 2-hydroxy-3 .trifluoromethanesul f onam dobi phenyl a) N-(2'-netho 4

ni trobi phenyl - 3-yl ) -acetam de: 35 Followi ng the procedure of exanple |b),
except subgbiskmdssng 3- acet am dobenzeneboroni c aci d; fopckipgngaesggound of

4- car boxyphenyl boroni ¢ acid; and 1- brono-2-nethoxyl-3-nitrobenzene for the

conmpound of title coppound 200 WO 01/ 89457
PCTI USOl1168%?%?%@5%%@%5@%’8’1"%‘? F?T”‘i%" &fﬁ'y‘éﬁfg%wf ?"300 MHz, dd
DIE0) 87 73 _futipers MSESTAZI9 PR, 2, 1H), 7,68 (5 1H), 7 61 (d J =86
Hzé A 1H) ﬁ]#gld’[l‘b@DJmem%her&l)-@_getﬂdigﬁoZo i’ff’rﬁﬁamrbpymcil%-?"'z 3k b;-gz(d’ J
_ ani no- 3- ni tW%WHQWF‘“}?'(BV"WEHPB“’BYIOH‘H’@%‘aP‘Pd 5 Fol | owi ng the procedure of
exanpl e 36), excermloeiu@ﬂahpfddéduta@fﬁmlpmoerjp&uapdswintamgm)ecmﬁ fndffgn Conpound of

30) 0 C1 1 G RORON e Yo SRR SR 1% B b rom Eapd BRES) 2 231

1,1, 1- tr| fl u&r&ewwmmdmmlgﬂﬁ] thpbthqgmemﬂwgsmgmdﬂmBE@%Dﬁmam de: The
conpound of gxARRUA. %ﬁkfmmwulmmta%e @ﬁﬂ@ﬁlsﬁ%) 9a¢d{umhydroxy 10

| d | h
3N o ot S e iy e 1o LSl i LE B s g B ‘?ﬁﬁﬁ%%aﬁs?a? oo

0. 25g nedor atm GHypANTd 1 wa 3H) oti6ds, ﬂH}jzzﬂsﬁsm r(aISHg;mmpioamgH,,Np,.(E&ﬁ g) was
di ssolved in , LR nhydri de at OC and
LD CHIRot B S @K 115 S8RE B 5 A 1 el

stirred at t enperat ure e was 15 addded to
adjust pHto 4 and the m xture was Esample: 304 W|th ethyl acetate. The organic

| ayers were Pejgitioe 5t3-mmrmﬁhgmng@dmﬁgmenﬁad@g rop@ragi-4€ yell ow solid
(039 g, 100%. NECE il il
1(34[)|rret v -0 .‘ 5-dr rrydr opyr azol - 4-

yl i dene] H?dr@)zlr(ﬁ-é’{ﬁﬂ@lmw@ﬁymghﬂ-ﬁrWWQ}GﬁMt hanesul f onani dobi phenyl 20
Fol I owi ng the pr %ﬂd\ﬂhgﬂm@iyro%ﬁﬁmﬁkaﬁgﬂe1Id)eé$@ﬁap§ub§l&h§|§|41 uting the conpound of

XD 310) R A M RSP ARG o
1-(4-tert- buﬂlthlﬂvempbu)nd&amtm;bﬂ(mp??‘&kf@lalcmrﬁpmr 'H NMR(BAMHL dapound  was
prepared as Bﬂﬂsoﬂsiffﬂ{@lm'\ﬁﬁ&)p@@ﬁé% b.54rd) 5 = &5 IPES, 533 (93, 1ﬁ56paf ation of

3 = N [f& 33ﬁ7gr3§£|2&rocegaﬁgyt> - met hyl - 5- oxo- L5- di hvdf'opyrazol ~'4- |i dene

drazi no 3-carbox lic acid:
a) 1- (3, 4- Di chi3sNbbhehythox3phwat Ry neByliSyoxad StdiydSpyraml-4-FHideheadwiliagndthe procedur e

of Exanpl e Ig»)h?,&%gﬁ%ypymfﬁgah @g 3, 4-di chl orophenyl hydr azi ne

hydr ochl ori de ﬁ dlnethy n Ihydra2|ne hydr ochl ori de, the title
compound was Following the proced ure o e le), except substituting the compound fro

Example 3e) for the compound from Example 1c) and the compound from Example 30a)
25  for the compound from Example 1d) and washing the crude product with chloroform, the

title compound was prepared (0.146 g; 49%) as an orange solid. 'H NMR (300 MHz, d.-

DMSO0) & 13.7 (s, 1H), 13.1 (br s, 1H), 9.70 (5, 1H), 8.14 (t, ] = 1.4 Hz, 1H), 7.97 (dt, =

7.9, 1.4 Hz, 1H), 7.84-7.60 (m, 5H), 7.19-7.15 (m, 2H), 7.04 (d, J =9.1 Hz, 2H), 3.79 (s,

3H), 2.34 (s, 3H); Anal. (C,H,N,0,.0.5 H,0; 0.5 CHCI)) caled: C, 57.35; H, 4.22;N, 10.91.
30 found: C, 57.69; H, 4.35; N, 10.80.

Example 31

3 {N"-[1-(3.4-Dimethylphenyl)-3-methyl-5-ox0-1,5-dihvdropyrazol-4-ylidene]hydrazino ) -
2-hydroxy-3"-trifluoromethanesulfonamidobiphenyl

a) N-(2-methoxy-3"nitrobiphenyl-3-yl)-acetamide:
35 Following the procedure of example 1b), except substituting 3-

acetamidobenzeneboronic acid; for the compound of 4-carboxyphenylboronic acid; and 1-
bromo-2-methoxyl-3-nitrobenzene for the compound of example 1a), the title compound
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30 prepared (73 g; 65% as a creampowder. 'H NMR (300 MHz, d° DVBO) S 8.02
(d, J =2.4 Hz, IH, 7.8 (dd, J =8.9, 2.5 Hz, IH, 7.7 (d, J =8 95 U]Vfﬁﬂfa
5.31 (s, 1H), 2.1 (s, 3H. b) 15N
3'-{N -[1-(3, 4-Di chl or ophenyl ) - 3- et hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-

yl i denej hywoazsae) - 2=hydr oxybi phenyl - 3- car boxyl i ¢ aci d; pEDlukavvessg t he
procedure of Exanple Ie) except substituting the conpound from 35 Exanple

3 f th | 37

fol the compirasiets E‘%’“ﬁ@% R (BT £

chl or of orm 't'?rHZ- lﬂ),t"rf’é('é) Béh@ ESHF,éb%r'f'e‘id (‘(@JQMHQHHQ%D astad orange
solid. 'H NI\Bsbﬁ:QQH}\/l?lz.’a(de 8 66z, P 7WJ2@@Hz,\4\@) @%é%gﬁ? %/3@0/16863 DVSO)

: ,13 ; (S 7% e %n&rogﬁpécﬂ%-ﬁrm?ob%fm%% 5 (7m5 He, a7, 207'(%

3H), 7 1757. 09 ( rRoll@#ing the Pro@&ture sf ex@hile 3ddreatept subtipuking tﬁLM@dmﬂoﬁsllmD) calcd: C,

56.11; H, 3. f Y/ , . 5 Ex~ 33

Preparation %&3%&%@3 % tﬂw corﬁ%’)%%- - 3"%"’%’?‘ I%?J]i)hr(g?r‘gﬁ?% hZﬁES)

| I phenyl ) - I, B2dhiMd8pyr azol - 4- ,

yl i denel hydr@zu1[1Qhﬂ%re—hly(dmyyﬂaxp:h-ﬁmﬁxplﬁnﬂ@ﬁ)bpmahdn%uﬂ&iaﬁhdea)

1-(3-trifluor orre Xdr)fe?mng?ti«!@sb e?hy? éém | acTBd%sodmth?flirloow ng the
Mﬁr

procedure of Exanp
trifuoroh@t hs?lupﬁewslls forA0 min. s neyimaliasd ﬂ?@leqtfeem‘- sglutipnith@NHAI pheny| hydr azi ne

hydr ochl ori qﬂi_vmeei&aueﬂwﬁmmwaﬁtemr%me& b%%&na]%lmp(ﬁndwaki NVR (1300
Mz, CDC13) 17(s IH), 8.1 (d, J = 7.3 Hz , 7.5 (t, J =7.7, 1 H),
7.45 (d. J:“‘/'d H), 3.47 (s, 2H), 2.2 (s, 3H. b) 3 ={N
-[ 3- et hyl - 5- oxo-Tfhe iaurakdofapenad 28 ghwdsgivenined jn Chlgrofdimn(28 mbp yeaisiohithd- 15

yli dege] hyd][aamcamyluﬁ’dﬁahwewm?m&%ﬂ?é @rrbmr%rlﬁb& myﬁlmﬂf&rfdww ngx t hel 36)
procedur g, o e ex substitutin e conpqound from anpl e 3e
for the i%np%%an‘? @Qﬁﬁr‘ﬁ?‘e&‘%‘ﬁw@‘%&%sﬂrw FHOMEXEAHsIeB88a)  for

t he conpoundwere @mbibed nipEdMgdD )amd comeeiiatd totgine yellawdelipi038gctido®).t h chl or of orm

the title clqg(@g}mg,m@ﬁw%epared (0.241 g; 66% as an orange solid. MS(ES)
mz 483 (M

PRI BT etk et e B —
yl i denel hhy ddidera]hpdragn }ritlydoxyt 1 ddfjuemmethZneadiohaiilidbipheangl d; :  a)
8-Nitro0- 4y 0xo-| Ha‘rmgﬂmﬁueem{., bW RambI LR, las?%?rd hﬁsuﬁrﬁﬁg%% O}LMH& suspensi on of

2-nitroaniline (41.4 er ‘was 25 added
2- et hoxymet HFPENeHERD B’i‘rp’@“%‘mﬂd‘iﬂf"@[“ﬁ&?l’"")é’?ﬁer( ‘f‘é‘&‘e@ﬂghe“ﬂ) 3mgdY3- The reaction
m xture was ﬂmad;lmeb-m foreif (4upt-Bunyiphbreyl)i3-mahyi Sipyrazaines ael tisaita cdnipoutOC and

poured in hexa RO ska). s Gddab iigupo!l 1 d was col lected and washed
with hexanes t I ve crude
Example 32
25 aration of 3-{N*-[1{3.4-Dichl henyl)-3-methyl-3-oxo-1,5-dihydropyrazol-4-

ylidenethydrazino }-2"-hydroxybiphenyl-3-carboxylic acid;
a) 1-(3,4-Dichiorophenyl)-3-methyl-3-pyrazolin-5-one
Following the procedure of Example 1d), except substituting 3,4-dichlorophenylhydrazine
hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride, the title compound was
30 prepared (7.5 g; 65%) as a cream powder. 'H NMR (300 MHz, d,-DMS0Q) §8.02(d, J =24
Hz, 1H), 7.8 (dd, J = 8.9,2.5 Hz, 1H), 7.7 (d, ] = 8.9, 1H), 5.31 (5, 1H), 2.1 (s, 3H).
b) 3-{N-[1-(3,4-Dichlorophenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene}hydrazino }-2"-hydroxybiphenyl-3-carboxylic acid;
Following the procedure of Example le), except substituting the compound from
35 Example 3e) for the compound from Example 1c) and the compound from Example 37a)
for the compound from Example 1d) and washing the crude product with chloroform, the
title compound was prepared (0.253 g; 78%) as an orange solid. 'H NMR (300 MHz, d,-
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product. The crude conpound (49 g, 0.19 nol) was dissolved in 10% NaOH (1 L) |
and refluxed for two hours. After cooling to 600C, the reaction ng%g (\lm@s
guenched with 6N 30 hydrochloride, the resulting precipitation was I g d
and washed with water to give the title conpound as tan solid (22.6 g,

479 .' H NMwo@8eushHz, db DVMSO) 8 12.9 ( s, IH), 8.84 (ciad;-m;gomﬁ&;;OHz, 1. 5Hz,
1H), 8.83 (t, J = 7.9Hz, 1H), 779(de 8. 0Hz, 1.5Hz,

8- A 4- | th
o A o 4~ OxBybofadd BRI AQUIG 7S CRRDPIYI Su bt 1 %h?’r Y 35 exampl e
34a) for the78‘b ﬁamd}ne@(@rﬁﬂe'fﬁﬂiz lfﬁ)h’éﬁﬂ—'fﬁﬂ@l éﬁhﬁ@lrfhw@waSHprepar ed as

solid (1 g,251 &%m; Aﬁlﬁ; Wnio)(éklcd)h‘BQ118H13?437N(ﬁ3€3f3Jnh c8.7 (s, 1H),

7.54 (d, J = J =7 2 6. 6Hz. 1H) .
252 2 3 NOV %%54“%%?1 7 PCTI USQ / 16863

c) 8- (N -(¥-(3, 4-dinet hyI phenyl) 3- nﬂxdiqple-ﬁ oxo- 1, 5-di hydropyrazol

yl'i dene) hydr gzl p@ba 8 %03 dfihivitra Qb oM ng t he
procedure of le exanpl e

34b) for thetlidsreliydag ' pagidit | e corrpound was prepared as 5
solid (0.4 ga)lets‘iﬁﬂuordmemme(nﬁm@wﬂvtﬂ;}rs ﬂbazQ}ﬂS@)meB 8.31 (d, J 8.2Hz, IH), 8.2

dJ:74Hz 8..09 d, :149Hzl
(7.6(d, J =8 0HzPl@""Tﬁme?mg%“‘(“’m%ﬂf15"27‘%"&‘59{8"’5‘5““"%% 7. 25(50 3 =
8.3Hz), 2046@@0r0®1€)hylpbe@3&mrgm)’dm®bﬁ&(b;3 %dQIE)hylpEnalhpdmmBS Pr epar ation of
3" -{N - f 3- megyapmSrid e ad Bbm Juhémq,;@sy@adsuyé i dmk %W@ﬁ&gyraw' 4- 10
yl i dene hydr } xy hﬁg ¥ carboxylic aci

1-(4-trifluo %%@H&ﬁpﬁgﬁyﬂj ﬁg 15('?3J DY B 146 I 5Te ﬂ@b?ﬁ/\(ﬁng t he
procedur e of2lExad{s| 8 d), except SubStItUtI ng 4-

trifuoronet hyl hyl phenyl hydr azi ne
hydr ochl grl %39@?%@%%%8238% bid cmg ﬂe%i flg"dthgdrgpy%zm%‘% P "H KII\/Ry(300

Miz, d 1 Didgoedhydraging )2 -hydroxybyphenyle3- °a°ﬂ85 (d, J = 8.7 Hz, 2H), 5.4
([83 | H), ] I2 1 (s, FBHi)wmgfh)pﬁcedmé Bf Example 1e), except substxtuémgh the compound from -
= met hyl - 559X 0% 1, 5-di -

yl i denel hydra2| o%eiﬁ th“ %mg%ﬁﬂ%}'p?‘gﬁgé%%exd%%m%m %9%3%238% ng the
procedur e of foEhesRRPOUL °m%“,€t‘}élp§) %@h‘?&u@iﬁﬂ'@d%m@“@m@bimfmm Exanpl e 3e)

for the conpaléremjdupdrivigidpalee(012a) g;36%) ishe oRAsERERIMSIES MM melp. 36a) 20 for
the compgynd from Exanple | d) and ﬁ‘iaShi ng the crude product with
chloroform the title corrpound was d (0.21 g; 58% as an orange
solid. 'H N\N2IN4bh{p.4dimethy -u'mu--_; GXO- : ) 21 (s, IH), 9.78 (s,

114), 8.18 (Jidendltydrdzi noliB Snel¥caltfox 1ic|a|lid-: 7.98 (d, J =1.3 Hz, | H),
7.85 (d, J =

J =55 ,1H )gﬂﬁb’m’pﬁfhhﬂf"?{? lf"°'3'§%5’xy?’§§“‘%xarrplg oo B R Tee L

To the suspension of 2-nitroaniline (41.4 g, 0.3 mol) in 200ml diphenyl ether was
25  added 2-ethoxymethylenemalonic acid; diethyl ether (64.8 g, 0.3 mol). The reaction
mixture was heated to reflux for half an hour, cooled down to 709C and poured in hexanes
(600 mL). The resulting solid was collected and washed with hexanes to give crude
product. The crude compound (49 g, 0.19 mol) was dissolved in 10% NaOH (1 L) and
reflaxed for two hours. After cooling to 600C, the reaction mixture was quenched with 6N
30  hydrochloride, the resulting precipitation was collected and washed with water to give the
title compound as tan solid (22.6 g, 47%). 'H NMR (300 MHz, d-DMSO) § 12.9 (s, 1H),
8.84 (dd, J = 8.0Hz, 1.5Hz, 1H), 8.83 (1, ] = 7.9Hz, 1H), 7.79 (dd, J = 8.0Hz, 1.5Hz, 1H).
b) 8-Amino-4-oxo- 1,4-dihydroquinoline-3-carboxylic acid;;:
Following the procedure of example 1c), except substituting the compound from
35  example 34a) for the compound for example 1b), the title compound was prepared as solid
(1 g, 51%). '"H NMR (300 MHz, d-DMSO) 8 12.7 (s, 1H), 8.7 (s, 1H), 7.54 (d, ] = 7.0 Hz,
tH), 7.33 (t. ) = 7.9Hgz, iH), 7.12(d, ] = 6.6Hz, 1H).
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3 . i N =f3-net hyl -5-o0xo0-1-(4-N net hyl car boxam dol phenyl ) 1. 5- di hydr op,

rrazol -4- Ylidenel hydrazi nol - T- hydr oxybi phenyl - 3-car boxyl i c aci d;: %

4- ( 3- Met hyl - 5- oxo- 4, 5-di hydropyrazol -1-yl)-benzoic acid;: Follow ng OV 200k
procedure of Exanple | d), except substituting 4-hydrazi nobenoic 30 acid;

for 3, 4-di weblwdsphenyl hydr azi ne hydrehl oride, the titl epeoupnuessswas
prepared (1.91 g, 90% as solid. "H NWR (300 WHz, dcDMSO) 8 12.9 (s, 1H),

]2- L 1%( (s, 3|]-|)H) %?N'Od (é Q’d‘m]ethyfbhélw-&mewyl-i oxo-?S (i‘ljlydropyrazo -42 Hz, 2H), 5.4 (s, 1H),

- (N - [ 3- netlidgelgdigzien}quinalind{ oy }-eahdspliceanidtiol phenyl ) - 1, 5- di hydr opyr azol - 4
- Iyl { denel Pygrammﬂ&ma mbyﬂe&mm&mﬁ yiej%x@e@{shesl&m:nh h ound:ﬁ"émTO Ejhe ?('\)/sz
solution o 0XO0 r ol - énzol ¢ aci
o Tmol), 18 ?%E%H%mfﬁ%froénm B LS b R Fompput s eERAsd g rrot hy |t e
(1.1 mmol )§ waiid @dide 83%)- HiNMR{ﬂ)O(LﬁizddFmﬂm]mlr(de@&sz),wmhmchJ:En?de
hydrochl O“dﬁz‘lﬁf’sﬁgf’ﬂ .NQI/4399AHW‘989H ?%?gnfﬁ! ‘r’%@fl@%i@o %”s I 1 mol).

The reaction Xt ure . \Water
was added anlfﬂ)ﬂ’l"e?@ és@}w-rﬁ%&%’reg\m@ B85 é@lﬂ%\ﬁ’[ﬂﬂéi(h?ﬂ%%t ate and the
extract was dried (MySH4), filterepkagipid 350ncentrated. The crude product was

| sol ated as the pr ur e 8f Eﬁmlﬁ% e>icept

substitutin
4-am no- ¥ - ic gkid: hydr ochl ori de salt and the

above crudea ﬁfﬂdﬂﬁﬁamﬁ:% 1bmy199myurydpy§a’z91m Eas&rml e Id), the title conpound
was prepared as 6 rg 4% E¥?D st eps). H NVR (300 WHz, db DVMSO)
% epr u g %]Eﬁ]

813. 7(brs, IH), é’." 4'8.14 (s, 1H), 8.03 (d,
J = 8.8Hz , tiifpromiéth9Mhdnythydiazine ﬁy@ochbndﬁbi)34 dmew@mbpymymzﬁe 7Hz, 1H), 7.75

5 2 St ol i b, 70
-(3,4-4 nE‘PMW Ak I = gzl‘i‘éﬂt%l”@ %iosf}?—v%%ﬁ“oﬁ)r%k@m~ yli dene h,

dr azi no} - 2' -B)peiNdxbhinpth@rd/éxod -(§Hniuelohathdylenyipt banestdyiaasiar ni de  a)

et hanesul A@%ﬁ“ﬁdff%‘f‘*)?"?@fgﬂﬁm RIS Soh) wae treated with

pyridine (1.44 gFoll w%medlaﬁerwlbkﬂavéwwbmwzﬁw@pwd@og 9.11 mml ).

The reacti mmBgrf&maﬁamswnadeaémﬁlmmdd@memﬁM ﬁorﬁ)Eﬁﬁnpﬂe&bé)S Water was

added, t eyl QY
concentra 0 cr “}%pr%ndﬁmtngpﬁn n Emfm %r%dmétlﬁ”dt\lh}e ?:rlgﬂg% orrpound (2.85

g, 10.2mmol )n%@m%m&mm@r%gh%@hmwmsrtsoh@ﬁawmmdg 10. 2 mol ),
2M aqu. sodi pMsoEs Bon@E1en,(13.1 ks, fiy, 918 A0, 18)d,3RE 5 HLbmak 64 igpheny| phosphi no

Porl ux under™ 3 rinin M AsS bt oET i, AR s S R M o v cool ed

and evapor at®d (ahd S5hED B3 (@), e8¢t D wi t h 6M aqu. hydrochloric acid; (100

n). Thezs Example 36

3-{N"-I3-methy}-5-oxo-1-(4-N-methylcarboxamidolphenyD)-1,5-dihydropyrazol-4-

lidenelhydrazino}-2-hydroxybiphenyl-3-carboxylic acid;:

a) 4-(3-Methyl-5-ox0-4,5-dihydropyrazol- 1-yl}-benzoic acid;;
Following the procedure of Example 1d), except substituting 4-hydrazinobenoic

30  acid; for 3,4-dimethylphenylhydrazine hydrchloride, the title compound was prepared (1.91
£; 90%) as solid. 'H NMR (300 MHz, d-DMSO) § 12.9 (s, 1H), 11.1 (s, 1H), 8.07 (d,} =
4.2Hz, 2H), 7.95 (d, ] = 4.2 Hz, 2H), 5.4 (s, 1H)}, 2.13(s, 3H). ‘
b) 3*-{N-[3-methyl-5-ox0-1-(4-N-methylcarboxarnidolphenyl)- 1,5-dihydropyrazol-4-
ylideneJhydrazino }-2*-hydroxybiphenyl-3-carboxylic acid;:

35 To the DMF solution of 4-(3-methy!-5-0x0-4,5-dihydropyrazol- I-yl)-benzoic acid,;
(0.218 g, lmmol), 1-hydroxybenzotriazole hydrate (0.149 g, 1.1mmol) and methylamine
(1.1mmol), was added 1-ethy}-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
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grey precipitate was filtered and washed well with water then di ethyl et her
to afford the 25 title conmpound (2.3 g; 88% asacolorless sol id. |5—|

(300 Mz, CDC13) 8 8.8 (s, 1H), 7.95(s, 1H), 7.82(d, J = 8, OHz, |H 3 NEVZE
(d, J=8.0—Iz, 1H), 7.55 (t, J =80H , IH, 7.3 (m 2H), 6.95(d J =

9. OHz, 1H) woBois, 3H), 3.5 (s, 3H). b) N-[1-(5-Chl oropéraso1sissss

=bydr oxybi phenyl - 3-yl ) - met hanoyl ] met hanesul f onam de: The conpound of exanpl e

37a) was di sg)oil\{e]d]nl‘ %ieotr ner}n? SI| ng‘]fg%‘)e‘?ﬁ%ﬁuefﬁ@ﬁ% eaction m xture

was stirred room rrpera ure U8t 60C for
18hrs. Aft er Walsowasagdedanghthe Gsuitmsmlxtemrwaqtrem@ withedylmetse andals epoact ed i n,

causing pr e%sQ:lrie&EM Tﬁl&e@&hh&c!ﬁ&c@%& &E&e%%dﬂ&%&cl‘sﬁ sdidrified t hr ough
Si 2 chromatﬁ%% l%ed%cé%e 12 The titl'e conpound was prepared as

yel | ow gum( 0 "ﬁ‘g f Er&me(%e G RpiFbsipnghegoppaynd fom Example 7 g5(d, J =
8.0Hz, IHy, %e)Td 4{ahinol3hydBoxPbighenyiH)carbdxylic Rﬁd,,(ﬁydrodllondgsa%d thé 4bve 7. 23 (M

1H), 7 19 (dcrud]e prod%ctqulzthe c%moungfrgm %gamp‘fe 1d), %’:e%'ﬁ'zmmp'agﬂd was pre;gared v ¢

N[1-(5

- Chl or 0- 3" - nfolid 2056 234G o ssPPNERNNR GOG MHzd: DA 13- AbshEReST (B.onani de: - 54
2 3 NOV 200411005 G643 S4661:FED) Q1A 863 o oL bk NnIe (0 09 ainof exanpl e
7c), except ti n np b for the corrpound of
exanpl e 7b), ?ﬁg @9%&&%%2%‘?%&33@“4 7%’%1 W/ (0.1 g, 87%.
MS(ES) ni 3718 ((SMHM)Z 28 (sl BHNMS(ES) 8v/z 487 (M+R)".

={N -[1-(3, 4-di et hyl phenyl) 3- rrethgj‘- 1e§0- 1, 5- di hydr opyrazo]-4- 5

yl i dene] hydr azi no A =h dr.ox b| hen met hanoyl 3met hanesul f onam de:
Fol | owi ng t he=¢ 1t i ,5 ------ dihydrapemaol-4t i ng t he conmpound of
exanpl e 37¢) lfdaren hm lﬁ he métmesmfﬁnhﬁldsorrpound was

prepared as 3 g@g@g . Exanpl e 38
10 3 -iN -f3€j§,‘f¢i - -oxorsﬁ%o%ep(ﬂerfy ? mcwoﬁﬁ“)‘?%?:cs'gg ‘?E&Movm ng the
procedur & of exarifitthanpsalf W&@ﬂﬂgs@@@m‘l}t’ FH 1320 wee treted with

hydr oxybi phepyyiliing ¢ 16#rg) £8<3/kin6t) ﬁﬂBCbrorﬁdBEnzoyl chloride (4.0 g, 9.11 mmol). The

4 amn03 3-car IlcaC|

5- net hyl - %@ﬁ&f’éﬁ&ﬁ@\gﬁ%’%ﬁd St rf/’?"ézeo nllber?eerflgl?ﬁ t\ﬁ“éer(“f?)srvaﬁlge[ﬁihtae g anpl e | d),
the 15 t|t| ewbleﬂmwrﬂae@m Mz fltegedaand gonseritiatgd (o@niE prgducs Bo%lutiontef NVR ( 300
'VHZ d6- DVEGhe &ové&u&@&npotﬂdlc)zes la:hfnﬁ)ol)|2"ﬂ)eth(§q-@o‘bhﬁgpheﬁgbor§mg0ﬁ¥d 2H), 7.9(d,

3y % 0 o oSt oty B e G gty ol 11D 734 (m
13 met hy| -teakistriphenlphgsplizp falladimi@d0.5 g6in ditod e 080-0amlo) wad stined aienel hvdr azi no
1-2'- 20 hyokeawmdmemlun&r m&bgexxéﬂogph@temz4f%4%&ﬁnmevﬂﬁ9&f£ufe of
exanpl e | e) pgrateg an Sﬂgelntasy ue Q%Le% \mtﬁl Igh aqu. hydrochlonc acid; (100 mL). The :

grey precipitate was filtered and washed well with water then diethy! ether to afford the
25  utle compound (2.3 g; 88%) as a colorless solid. 'H NMR (300 MHz, CDCI3) 5 8.8 (s, 1H),
7.95(s, 1H), 7.82(d, Y = 8.0Hz, 1H), 7.75 (d, J = 8.0Hz, 1H), 7.55 (t, ] = 8.0Hz , 1H), 7.3 (m,
2H), 6.95(d, Y = 9.0Hz, 1H), 3.8 (s, 3H), 3.5 (s, 3H).
b) N-[1-(5°-Chloro-2™-hydroxybiphenyl-3-yl)-methanoylImethanesulfonamide:
The compound of example 37a) was dissolved in iodotrimethylsilane (10mL), The
30  reaction mixture was stirred at room temperature for 18 hrs, and then heated at 60°C for
18hrs. After cooling down to room temperature, ice water was poured in, causing
precipitation. The solid was collected and further purified through SiO2 chromatography
(3%MeOH/CH,CL,). The title compound was prepared as yellow gum(0.12 g, 30%). 'H
NMR (300 MHz, CDCL,) 3 8.0 (s, 1H), 7.85(d, J = 8.0Hz, 1H), 7.72 (d, J = 8.0Hz, 1H), 7.6
35 (L J=8.0Hz, 1H), 7.23 (m, 1H), 7.19 (d, T = 9.0Hz, 1H), 6.9 (d, J = 9.0Hz, 1H), 3.5 (s,
3H). '
c) N-[1-(5-Chloro-3*nitro-2hydroxybiphenyl-3-yl)-methanoylJmethanesulfonamide:
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hydr oxybi phenyl - 3- carboxylic acid; for 41--am no-3

' - hydr oxybi phenyl - 3-car boxylic acid; and

5- et hyl - 2-p-tol yl -2, 4-di hydropyrazol - 3-one for the conpound of éﬂbW@‘gmﬁd)
the title conpound was prepared as a SO|Id (0.11 g, 46% . '"H NWR (300 MHz,

d6- DMSO) Swob1esk®(s, 1H), 7.98 (d, J = 8.0Hz, 2H) 7. 8¥icausduyesdd. OHz , 1H),
7.72(d, J = 8.0, 1H), 7.42 (t, J = 8. 0z, 1H), 7.34 (d. J = 8. 0Mz, 2H),

7.05 (d, J = 8,0 1 3 2.23 3H) .
NVB( ES§ mz 429( M¢ ‘meHEQ‘&PRBfe&SrﬁBf %@RPIRIZ% °*E%F%’Hﬁ“8¥‘8%)ﬁ%§ﬁ%}‘kp§“‘%¥h 5. éio K
1. 5- di hydr ops#asplsi3 7 férilbenmspdegdiefaximpid 7t the tBi@ corymbpiod yhni prepaedidsl - 3- car boxyl i ¢

acid: Foll om&agwsgﬁi(gqgog%m(gg noX M) | except substituting
3' -am no- 2' carbox licC acid,

I’OX f or
o o 3 - AR b B e B T s S-digropyrazolt
SA;ret hylh-i cj?llhdaﬁQWdﬁmyib}-?hfhrdvhylﬁhﬂwﬂ}aﬂeﬁian@}]ﬁmﬁanmlfodahﬁecorrpound of ex?rrpl e
1 the title oun repar e H NVR (300
MHz, d6- DVBO) S 3 ﬂ’e re 6 ”"i‘ﬂg{’ ) f’“’el’%’“%ﬁé‘g"éﬁﬁ ‘9"“? d@(’fj J = 8.0H ,
1H), 7.85(d, emlegh) formq)comnoumiaofexampje Hc)tbetquommd wag pgPargdys d@k) , 7. 09 (m

1H), 6.92 (t powher0B4 QHa%) MSES) 2vB%h0 H . Exanple 41 -55 2 3 NOV 2004 WD
01/ 89457 P USOllng > ) (B!

3'-{N -11-(4-fl uorophenyl) 3- rret hyI Ey@%—l 5- d| hydropyrazol 4-yl i dene] hydr a
zino }-210 hydNs : i -

2- (4- Fl uorop = t m |hydropyrazol 3-one: Follow ng the
procedure of%@%@#subst ituting 4 5 Fl uoropheny] hydr azi ne for
3, 4- di net hyl phen WW&@FH@“FH@%‘P@P‘%@(F‘PF@WP&S‘ 3pmgdred as a solid
(3.0 g, 649 hydMagbifhenyi3zarbOsyli€ Mdr 4 d‘ﬁ)mo—S _hydroxybiphenyl-3-carboxylic acid;

e o SRR 1 E%g A2 hof e ol PRUEBR Yl eV | Cenel hydra
exanpl e ﬂ%) m&@@epwnémwmﬂswgo (025 &1&5%) 'H NMR (300 MHz, dg-DMSO) 3

Zydr _OXybinhﬁwé(s 31, farzu(@q’ﬂ?ﬂohld , 1 Eglogtk 138, 0l.9%d, T @8.0Hz , 1H), 7h78 (d_Id 80| 4 th
-am no-3' - r p T r c 1 o, rochioridesalt and the
conpound of g@aﬂ%ﬁgh gg%#@?%ﬁ@"%ﬁ#&fﬁ‘ﬁ@ﬂ“&%l e ld), the title
conpound was prepared (0.16 g, 59%._EH_GISQR (300 MHz, d6- DVBO 8 8.25(s,
1H) 6.05 (dy:(lufa-dig by Iptnyié 2.7.75 (m

%T‘T 411 " " mp
3 {N—f3 RH uor omet hoxyphenyl ) - 1, 5- di hydr opvr azol - 4-
| i dene h drazino FOBlehg dtc praceliire bicearfipl 1¢) axdrppiksubstimtisgd dminodl)

5-met hyl - 2- (ﬁyd}Jx IH)W] ﬁtyﬁﬂieﬂ)\‘%l)angnﬁi Q%M&ngl%bogﬂlg g, Fol I ow ng

t he rocedure of exce subs utin
P llleth}'? 2—p—tolyl-2 dlhydrOpymzol-B—one ttor the compound of exam%le 1d),

title compound was prepared as a solid (0.11 g, 46%). 'H NMR (300 MHz, dﬁ-DMSO) )
25  8.19(s, t1H), 7.98 (d, ] = 8.0Hz, 2H), 7.85(d, ] =8.0Hz , 1H), 7.72(d, ] = 8.0, 1H), 7.42 (¢, J

= 8.0Hz, 1H), 7.34 (d, ] = 8.0Hz, 2H), 7.05 (d, J = 8.0Hz, 1H), 6.9 (t, ] = 8.0Hz, 1H), 2.34

(s, 3H), 2.23 (s, 3H). MS(ES) m/z 429(M+H)".

Example 40

3-{N™-[1-(4-chl enyl}-3-methyl-3-oxo-1,5-dibydropyrazol-4-ylidene thydrazino}-2"-

30  hydroxybiphenyl-3-carboxylic acid;
Following the procedure of example 1e), except substituting 3-amino-2-

hydroxybiphenyl-3-carboxylic acid; for 4>-amino-3"-hydroxybiphenyl-3-carboxylic acid;
and 5-methyl-2-chlorophenyl-2,4-dihydropyrazol-3-one for the compound of example 1d),
the title compound was prepared as a solid (0.2 g, 88%). 'H NMR (300 MHz, d¢-DMSO) &
35 8.2l1(, 1H), 8.12 (d, = 8.0Hz, 2H), 7.9 (d, ] = 8.0Hz, 1H), 7.85(d, ] = 8.0, 1H), 7.54 (t, ) =
8.0Hz, 1H), 7.39 (m, 3H), 7.09 (m, 1H), 6.92 (1, J = 8.0Hz, 1H), 2.34 (s, 3H).
Example 41
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20 trifluoromet hoxypbenyl hydrazi ne for 3, 4-dinet hyl phenyl hydrazi ne, the
title conpound was prepared as solid (2.0 g, 49%. '"H NWR (300 N+E2%a@vzm£
DMSO 8 7.85 (d, J = 9.1Hz, 2H), 7.45 (d, J = 8.8Hz, 2H), 5.39 (s,

2.12 (s, 3H. MS(ES) nmz 259 (MtH)'. b)

3' . {N -[ 3-wotohvgdssb- oxo-| - (4-trifluoronet hoxyphenyl)-1, Sfdhmmﬁn@ngrazo

yl i dene] hydrazi no} - 2- hydr oxybi phenyl - 3- car boxyl i c aC|d 25 Fol | owi ng the
procedure of e 3 .

hydr obi phen . :
acid;, hydris€k By achly conpound of exanpl e 49aa) for the conpound

of exanpl e 153)2,(4_Ftnbﬁ,pﬁen;1mnem d(‘@;?ra%l—@%éed (0.185 g, 60%. 'H NVR (300
'?°f9°7‘

VHz, d6-DVSO) 8 rs 76 (br s, 1H), 8.1(s,
1H), 8.05 (d, J °B°‘Y’I(% EPB""’“ excegpsu “*PP&B 7.8 (d, J = 7.8z,
IH), 7.75%d, Flﬂoreph?nyﬂifdr,amﬂd-lpﬂ %l&&hflphenglhydrzﬁmi,lﬁe, titld bb}npoindfkvz(s(ﬂrepareh = 9Hz, 2H),
7.18(m 2H), S%ﬁ] P ( MHH) +. Exarrple 43 3 . {N _|

1- (3 4- di met A %f oxo - di hydr opyrazol - 4-yl i denel | wdr azi no
|- 2 -h drox )b°n {hd ﬂl@w@%ewb methal-%rewl S-diBydsgpymeat tHybidaaelhyiirazino}-2-

N - (3,4 di mﬁﬂaﬁyﬂ"@aﬁhmm Bd 4f;: 3, 4-di met hyl phenyl hydrazine (5 g, 29
nol ) was partiti x? sodi t he et her

te u dro a i her,
sol ution was dri ggﬁ%wtg?/%{ﬁcﬁ'ﬁ?gfﬁwl%%ﬂ‘%@Sué‘ﬁ%’“@% &d was -56 2 3 Nov 7004
WO 01/ 89Uk 7 IPdmiyltithinyl-8 B6tuoreyl)- S trtrazdt ford-snifes* hadrakyblphfayleﬁ W t h acetic

anhydri de(8 enboxﬁi@aam mmmﬂt%dmse%mdofemlswﬁrgk of 18 hours,
the sol vent was ex{sgﬂc]) %%%‘mto dryness and furth &l nas e|t r and hexane

to give a soffyrt P76 2y H NMJ (300
1- (3, 4-di netwspmmw(g,iﬂysaﬂdl]:d‘rﬁHz,BH}S?dﬁ(dme 23 }Iﬁhmzlmmﬂmarvd af exanple 47a

3.1 g, 17.7 + (1.75ml) was treated with
gml onlgc aci dSI—B“flﬂ%rﬂ 4@1)’%@%?%% )Inr%lg ‘t(() 1000C)until the mxture

st opped ¥oaming. After cooling dow*@tﬂélpléd%mtenperature the m xture was

di ssol ved |m’sndsmm1-$wobpmatnmmmme@nd seffyeRgiedi-pi th ether. The
aqueous sol . ddrochl oride to pH6 to 6.5, then
extracted w conbi ned extract were dried
and evapor at®§-meghy Z'Gdﬂﬂﬁprmﬂ@hynhwﬁ);ﬂﬁ-@!hMTOPWOPme et hanol to give the

title cerrpound ( Gofoviing tBOFAcedur bR, eMaBt su 5-1Beth’ 1-334- (S 11-1), 7.20
I(3|C-i|;:i J2_7?2 ‘“5‘2 meg)o"Yﬂhenymdmzme]fOT 3( dlmethylphenyzlﬁzdi'azme He t13[e compgaund 2.23(s,

2-(3, 4-di netmsﬂmﬁe&ﬂyllt)(zﬁge%%xﬁi@m{@pw&ép?Mé@bﬂesﬁddﬁé’ 1HES2H)p t he
suspensi on 0f45t(b,3—%m,02~}1‘)¢39f(sQH?@iﬁs%ﬁPM&((ﬁSE%ﬂﬂZﬁ aEp! ) in ethanol (15

T Xt Ure vas DRGRTRB T o Vit mapobent- S atsiryekiitm car bonat 6 was
added to t heylidénethpdrazinon@-lyexybighereh8-carboxylic acid;:

25 Following the procedure of example le), except substituting 3’-amino-2*
hydrobiphenyl-3-carboxylic acid; for 4-amino-3-hydroxybiphenyl-3-carboxylic acid;,
hydrochloridesalt and the compound of example 49aa) for the compound of example 1d),
the title compound was prepared (0.185 g, 60%). "H NMR (300 MHz, dg-DMSO) § 13.7 (br
s, 11, 13.1 (br s, 1H), 9.76 (br s, 1H), 8.1(s, 1H), 8.05 (d, J =%.1Hz, 2H), 7.97 (4, T =

30 7.7Hz,1H), 7.8 (d,J=7.8Hz, 1H), 7.75(d, ] = 7.2Hz, 1H), 7.65 (t, ] = 8.7Hz, 1H), 7.47(d,

J =9Hz, 2H), 7.18(m, 2H), 2.35 (s, 3H). MS(ES) m/z 499(M+H)".
Example 43

2*-hydroxvbiphenyl-3-carboxylic acid;

35  a) Acetic acid; N(3,4-dimethylphenyDhydrazide:
3,4-dimethylphenyl hydrazine (5 g, 29 mmol) was partitioned in diluted sodium
hydroxy and ether, the ether solution was dried and evaporated to a solid. The solid was
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was renoved under reduced pressure and the residue purified by colum ;
chr onmat ography on Si2 to afford the title conmpound (0.25 g; 27% ?az'ﬂw 1004 |
sol i d. HNI\/R(SOOM—IZ CDC13) 20 8 7.65 (s, 1H), 7.57 (dd, J = , MHz, |
1H), 7.08 (d, |1 8.7Hz, 1H), 4.31(m 214), 3.4 (s, 2H), 223(s 3H), ‘
2.2(5, 31-Wb,01/89¢5’(t, J = 8.6Hz, 3H). d) PCT/US01/16863

-(N-[1-(3, 4-di net hyI phenyl) 3- et hoxy- 5- oxo- 1, 5- di hydr opyrazol - 4-

/11 denel Y 0f Rk B oyl BV ARSEN st GREAMY 1 B i sed Ot "0 e

rocedure of exce
Iﬁydr oxybi phemm@lpeammfmyl&heura@edolvem yfeﬁqymramd iteidrynebstand furthe washed
; am no-2' - hygﬂ,%@hgg%r}yélvga soﬁ@(ﬂom)l MS%b g,z owiagehl oridesalt and the
corrpound of e)é @%I e 43?‘%’”@%@”@‘” corgrgodllﬂ?r]l]m of ( exanpl e Idd) the)tltle (
conmpound was MR (300 MHz, da DWMSO) 6 9.69 (s,
1H), 8.13%s, IH ’Ih?c&ﬂ:o(mﬂ,ofﬂxamplé%#@lg l-’ﬂ‘lrnﬁ’mBm(pﬂospﬂorEstﬁchﬁrlﬂe, 1H) 7.71 (s,
L g sh, mse%';wmmwﬁaw& 1 Sl s gihago e ™2) o, D CPR
ril yhenyl) MR Qppe Aftg_coeling o igireppipBIBptue: the-mixtusg Waglienet hy dr
g Zl( 20|4 g - h%’ﬁﬁsﬁwé@h Qb&ﬁkﬁ‘ﬁﬂcar@cnﬁt@@&]ﬁib)i|ahcpex&£dtéa,wuﬂ):ther 'Ihelaqueous solution 5 Fol | owi

i me i_hydr opyra one; ol | owi ng
t he procedurﬁﬁggéé}éﬁ%*goﬁgﬁgmq’g%?éﬁtp}% SE ‘gﬂlte% eﬁ 5%?‘3%&??51‘“ or ethanol,
t he titIéOcomp@),lﬁhbmulpdmwedse@néwaptdatéﬂozsolgwhﬁﬁ‘t@crysfalﬂzdﬂl\/R (300 MHz,

-57 23 'Wﬁaﬁ’&ﬂmm é&%@coﬂiﬂnhﬁpﬂé é@%ﬁ%{ﬁiﬁ%ﬁbbﬁag cﬁﬁsﬁﬁﬁé‘b 7.52 (dd,
J = 2.4 Hz, 78( 1H) 1(m zﬁ' 4 (s, 2H),
2. 2305, 2k}, Cotl(20 @y =2 W8 e, Ty 10 G e L) 193 33 )10 208 38D

- 1- (3, 4-di mret hyG.pHenyl ) - 3 (1- net hyl et hoxy) - 5- oxo-1, 5-di hydropyrazol -4-

4
yl i dene] hydraé{lﬁ%‘,&ml%%gﬂ%)éﬁ{ %{@%E %&9@6{%0 aci d;: 5 Follow ng the

procedure of exa%ﬂh exce utrn e corrpound of exanpl e 44a)
for the Ednpound cSREPAGSIon ofithe gompopnd °fF’iﬂT"élﬁé ¢ meed ippthanak@Y as a
sol i d (0. 005mp) wds ¥ded tbnbiRateBRRurideid; @RmDMNRO). TR rSachidn rhistureddd) thed. 10(s, 1H),

; ig E g] ‘%H):he tfg%ﬂu;{ }%48}; urs. E&%?HC] carb% wa%%%%i Zﬂeg%{gﬁrb ar]ia%elvenq( m 3H),
1.44(s, 3H) wstES)yedindersgipeaiprpsure andtheresid purifis! bs colfupp chromatography
A5 e butisds {oaffa,ﬂmerma By 357876l vl ssD sz |
SE?Sr t yB%(?yl 9 2 %tfﬁdsrr?gﬁ& gﬁg[%ﬁ ’5}[322@ gﬁ(étﬁ osp@fzag‘gl g‘%‘r?@ %bl 1 owi ng the
procedure of (Sé&hrﬁ%@ 18)2.2(e2Ubpt (5 Ub86HLGH.ng net hyl pival oyl acetate 15 for
et hyl acet oagat al-fi-(ld8mbthipiRnIONRRMY S 0483, SRS BRpREoRs soli1d(4.1 g, 60%. "H
NVR (300 ylidenelhydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;: l
Following the procedure of example 1e), except substituting 4-amino-3*- '
25  hydroxybiphenyl-3-carboxylic acid;, hydrochloridesalt for 3-amino-2-hydroxybiphenyl-3-
carboxylic acid;, hydrochloridesalt and the compound of example 43c) for the compound of
example 1d), the title compound was prepared (0.015 g, 8%). 'H NMR (300 MHz, d,-
DMSO) 8 9.69 (s, 1H), 8.13(s, 1H), 7.98 (d, J = 7.6Hz, 1H), 7.8 (d, ] = 8.4Hz , 1H), 7.71 (s,
1H), 7.65(m, 3H), 7.2 (m, 2H), 4.4(m, 2H), 2.28 (s, 3H), 2.23 (s, 3H), 1.35(t, J = 8.6Hz,
30  3H). MS(ES) m/z 473(M+H)".
Example 44
3-{N*[1-(3 4-dimethylphenyl}-3-(1-méthylethoxy)-5-oxo-1,5-dihydropyrazol-4-
ylidenelhydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
a) 2-(3,4-dimethylphenyl)-5-isopropoxy-2,4-dihydropyrazole-3-one:
35 Following the procedure of example 43c), except substituting isopropanol for
ethanol, the title compound was prepared as a solid (0.28 g, 28%). "H NMR (300 MHz,
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MHz, ,d6-DVsO) 8 7.53 (s, 1H), 7.45 (d, J = 8.2Hz,1H), 7.15(d, J = 8. 2Hz,
1H, 5.3 (s, 1H), 2.25(s, 3H), 2.22(s, 3H), 1.23 (s, 91-1). b) 3

-{N -[3-tert-butyl-I-(3,4-dinethyl phenyl)-5-o0xo0-1, 5-di hydr opyr azol 2 3 NOV 2004
yl i dene] hydr azi no} - 2' - hydr oxybi phenyl - 3- carboxylic acid;: 20 Follow ng the
procedure wohoesaspl e | e), except substituting 3'-am no- 3ct/use/16863

hydr obi phenyl - 3-car boxylic acid; for 4-am no-3' -hydroxybi pbenyl - 3-carboxylic

o0y BORLPE R 70l B SUPEHRC 8Ly BXATE £ ) RN (300"

MHz, CDC13) &HB3£0y 3D, 22 3HB206, qm,,lzyts;sasmﬂsm), 7.78 (d, J 6 OHz, 1H)

7.7 (s, 1H), g ] PR 2D 7.8,
RS 5)33?@%[ii@4~ébmmglp@ﬁ%%gh hﬁbﬂyl tl?oig xol é%c%ggom 7 ! 485( Nk +
Exanpl e 46 35’11‘1‘1‘9]"}'%‘{}# EYdI"XYWPIFFéi!]f?"WbO’Q’hSa‘Bdt etrafluoro hen I -5-o0x0-1
5- dl)h dro5raz 1- 4Follywingltha plobedake aéxaaple 23d), kysdpeubshinpanydompovaanboxyl i ¢ aci d:
30 a

5- Met hyl - 2- (?a?plg%ﬂ) o fhe Spprognd of gxamp %%Hf)pﬁl}e i cpmBoupd WS RIPEEDES 247 01 - 3- one:
Fol | owi ng t heslig Q108 &% &NM&MWzt@wM@a@é@ (5 U85 810(a 1N G953 (&, =

2,3,5,6-tetrafuonpr4 detshHIa My (shiegr inftm)f'Pfs , 2H),
3, 4- di net hyl y : pﬁ% (S e cﬁ%‘g \/va(ln 2$)e%é%(gdmas solid (1.68
g, 35%. ,\,B(Egﬁ‘% w&fg Bé (s, 3H)y M (ES)m/z4s +H)'.
3'-{N -[3nethyl-I|-(4- rret hyI S, Bxdmplerdaf | uorophenyl) 5- oxo- 1, 5- d| hydr opyr

azol -4- 35 yhi e Raspgboxylic acid;

Strtuting 3 —amno 2' -

hydr oxybi pheﬁﬂﬁ@l@a%%ﬂmwﬁf—bﬁlm—“&
4- am no- 3- hydﬁa&yhﬁzﬁk@@ﬂm&mﬁ@mﬂmn@mﬁmmg&na 3 Nov 2004 WO 01/89457
PCTI US01116863 a o und of exanpl e
1d), the title Cgﬁi&ﬁ%ﬁgﬁc@u@r@opﬂxa@g% 8%"1’”“ SE@‘%&gme F ((? B¥eMz, db
DVBO) b 13. 4for ¢4yl acetoaqefate, the m(@mpqw was prepagd esdahc!m g GOFHNMB)(3007. 8 (d, J =
6.4Hz, 1H), WHZSd {DMK0)S 753%s, 2#?7457(:141-!23211&')1}1) 11830t duz 15962, 1H), 7.19

(m 2H), ( 4
41-(4-fl uoroﬁ? ﬁzﬁﬁ%ﬁ%ﬁw}; %E(f ény oxo- 1. 5-di hydr opyrazol _ 4-
yl i denel hydr &2 RGil3-2r-bhtyH -3y dimpthielphenyIBS-oxo- bbdibydrepymedld:  a)

2- (4- Fl uor o- diusmRiny &%ﬂbﬁ?mdtho'i 3‘[?;@ - grbélx i Ryer opyrazol - 3-one: Foll ow ng the
e utl ng 4-Fluoro-3 10 net hyl phenyl

procedur g, of exa ex subst
hydr azi ngnfor 3, ?3@‘? %’if‘l’rﬁ‘?‘f PP “z é"ce?t ghstifuting-agi9pdund was prepar ed
as solid (1. lﬁfdgblpﬁb@%?’-catﬂelxmlé FOOH-dukitro-3-H G dlyBighenB-Fcabdxlincid;H) , 7. 55 (m

11A) 7.17 (§ dmchloﬁde&hﬂd?me ckh\)pounﬁ%%%p1§49a})h‘)mh@co&9$&d o?*.lé'&rﬁ 181f9(s, 3H) . b)
-(N - (1(4f| or o- y 0y N& }Pyrazol 4-

the ti ecompound was prepgrec? (006, 20%) H R(SOOMHz cbc13) 5 8. 2(s 1H),

8.08 (d, J = 6.5Hz, 1H), 7.78 (d, ) = 6.0Hz, 1H), 7.7 (s, 1H), 7.63(dd, J = 2.6Hz, 7.1Hz,

25 2H),7.56(t,J =178, 1H), 7.1(m, 3H), 2.31 (s, 3H), 2.27 (s, 3H), 1.5(s, 9H). MS(ES) m/z

435(M+H)".

Example 46
3-{N*[3-methyl-1-(4-methyl-2,3,5 6-tetrafluorophenyl)-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid;

30  a) 5-Methyl-2-(2,3,5,6-tetrafluoro-4-methylphenyl)-2,4-dihydropyrazol-3-one:

Following the procedure of example 1d}, except substituting 2,3,5,6-tetrafluoro-4-
methylphenyl hydrazine for 3,4-dimethylphenythydrazine, the title compound was prepared
as solid (1.68 g, 35%). MS(ES) m/z 261 (M+H)".

b) 3-{N*-[3-methyl- 1-(4-methyl-2,3,5,6-tetrafluorophenyl)-5-o0x0-1,5-dihydropyrazol-4-
35  ylideneThydrazino}-2-hydroxybiphenyl-3-carboxylic acid;:
Following the procedure of example le), except substituting 3-amino-2%-

hydroxybiphenyl-3-carboxylic acid; for 4-amino-3"-hydroxybiphenyl-3-carboxylic acid;
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yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-carboxylic acid;: 15 Foll ow ng the

procedure of exanple le), except substituting 3'-am no-2'- 7 NOV 7004

hydr oxybi phenyl - 3- car boxyl i c acid; for 1

4- am no- 3' - hydr oxybi phenyl - 3-carboxylic acid; and the conpound of exanple

47a) for tWeoqmpund of exanple Id), the title corrpound»cm;@@ympar ed (0.17
60% . 'H NWR (300 MHz, d, DVMSO S 13.7 (br s, 13.0 (s, IH, 9.8(s,

g,
1 8. 15 7. 97 J 75 63(t, J =

7H)7Hz 11- 1§S‘"F1‘EQ"£ P‘(“"di’gdf Pleig‘%g’Hﬁ"m’g%’““ﬁ s’ ld) %}‘"" Mz 445
(MrH) ' . Examps mepagd §0.07 g\18P8). HINMR @108ty d, Mla)lfﬁﬂﬂprheWJ a’@(soid@, 1

5-di hydropyraagtcrﬂhmﬂqn hRy&naz 40 112 7shady 0¥ gz, ﬁhﬁeyﬂm?rdi&rxboxw ic acid:

Following th e ex |l e 53, ‘except substitutin -am no-Z 25
hydr oxyb?pheﬁ{/ﬁ‘gﬁégﬂé 332&8 - hydr ochIOorl desal t forg5 (2

- hydr oxybbphenyl - 3 -am no- 3 yI) llﬂxﬁme’ﬁzol e, the title conpound was
Lo ors, SR ity LML e DD © 500 9 5
3H), 7.6 (m Yids ‘ hdroxybiphe oiglic acidog (s, 3H), MS(ES) mz 505
(MtH) 30 Fh)oﬁ793 meth l henyl}-S-methyl 24-d1hydropyrazol-3—one

s 0 e b T Sl tsggaol 110l b
2- (3, 4- dilfet hlylhplh@nylIh)rdranﬂfgrﬁw—dlﬂleﬂiﬂmehwwdapy%&tz@ltleccsnmmi was preparedni Ng t he

procedur e of wexfalag 148, TINARRI00 3thSA MY AR lidRsENTY, pepg oacet at e

590 %R?r%ézeb@é?%heﬁo%2%8@%5*‘%&??%&&’&57p9§p?29d|ﬁ)s i 3= 5
Hz, 6. 5Hz 1) 3-{N-[#54-floywo-Bhipthypheb$ij-8-methyl5-GxoBlk & dihydripyrazol 38 ( s, 3H), 2. 23(s,

3H). -59 2 3,NOV ]@qggny}g_%@%? %mﬁ@%}ﬁgss b) 3- { N-[

I- (3, 4-di pet Hyl phenyl) dropyrazol 4-
yl i dene] Bydr azi noFolowing thy ?fe"ta’é'PlFé‘?tﬁ"“’Bt%‘P%‘F‘ﬂH% PRI owi ng t he

procedur e of hﬂmmtlenﬂe)cmbeme pdid; 37¢rla,&inntowt’-hﬂ@x5b1§i%ny1 shatbooxy Riigahenyl - 3

=am no- 3-yl Hhd S enyl.a3 boxylic
aci d; hyérzjc Ion%‘é%?ueex ]%%ﬂ%mggu 8&\&?? ﬁ @éh ecf’élp&l%e )égrr;:)ound
of exampl e PeRReRRRA @17 HGHNRE %@hm@a@ﬁ% 163 (eroeit, 1386, IHNG( £S) i 2
529( M+H) ' Ex@,nm)as B5Qs, 3H), W7, 13= A7HE, mgt h?il(nhﬂﬂl) 16381 EFHWHQ,XIH) 520x0-1 5-dih

dro razo Syl +etrazol 5-yl bi penyl 10 a)
5-(2 -hylgir oX %I p 2%* Qﬁg%ﬁ§ 1 tet raz re Fol | ow ng the
procedur e- of exanpl e Ic) except su |ng t he conpound of

2-hydroxybiphenyl-3-carboxylic acid;

Following the procedure of example 53, except substituting 3-amino-2*-

25  hydroxybiphenyl-3-carboxylic acid;, hydrochloridesalt for 5-(2-hydroxybiphenyl-3-amino-
3-yI)-1H-tetrazole, the title compound was prepared as solid (0.186 g, 96%). 'H NMR (300
MHz, d-DMSO) & 9.80 (br s, 1H), 8.08(d, ] = 8.4Hz, 2H), 8.16(s, 1H), 7.98 (d, J = 7.5Hz,
1H), 7.8 (m, 3H), 7.6 (m, 4H), 7.25(m,3H), 2.31 (s, 3H), 2.26 (s, 3H), MS(ES) m/z 505
(M+H)".

30 Example 49
3-{N-[1-(3.4-dimethylphenyl)-5-0x0-3-phenyl-]1.5-dihydropyrazol-4-ylidene Jhydrazino } -
2-hydroxy-3*tetrazol-5-ylbiphenyl
a) 2-(3,4-dimethylphenyl)-5-phenyl-2,4-dihydropyrazole-3-one:

Foltowing the procedure of example 1d), except substituting ethyl

35  benzylacetoacetate for ethyl acetoacetate, the title compound was prepared as solid(2.5 g,
52%). "H NMR (300 MHz, CDC13) § 7.84 (m, 2H), 7.75 (s, 1H), 7.47(dd, T = 3.2 Hz,
6.5Hz, 1H), 7.45 (m, 3H), 7.15(d, J = 6.5Hz, 1H), 2.28(s, 3H), 2.23(s, 3H).
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exanple 12c) for the conpound of exarrpl e Ilb), the title conpound was
prepared as a solid (1.2 g, 60%,'H NVMR (300 VHz, d4 DIVISO) 8 8. 23}4}1 I—?l
8.14(m IH), 7.7 (d, J = 5.6Hz, 2H), 7.46 (dd, J =1.6Hz, 0V 700
(t, J =7.8Hz, 1H), MS5(ES) mlz 254(MtH)'. 15 b)

2- (3, 4- di meiwyspieenyl ) - 5- net hoxy- 2, 4- di hydr opyr azol e- 3- paeuséidlssaaw ng t he
procedure of exanple 43c), except substituting nethanol for ethanol, the

title conpou soI MS(ES) miz 219( MrH)'
c) 3-{N -(1- F)%Q@El ﬁbﬁﬁ% @ﬁ% m)‘/‘flfs 91% f% I bydr opyr azol - 4-
yl i dene] hydralzdewdhy}lraznwyﬂdhmyé' tﬂtt?évlr%ﬂbpheﬁ)ﬁlyl b| phenyl 20 Fol | owi ng the
]E)rocgdure of exarmh@mﬂ ; ro@éﬁﬁx@@?exﬁﬂﬂéqé)t#ﬁéppﬁbﬁlgﬁngﬁ-fﬁgounﬂl of dexaffme 503)
or am no, ro enyl. - 3-car i C, agj ydrochl ori de sa an
the conpound¥fox¥ &ﬁfﬂ)ié @'gﬁﬁpyéﬂﬁtt?@z‘g“o%%ﬁmﬂ‘* hydroxybiphenyh¥c)  the title
gomoupdl ﬁvasca:qmmmafnd;dh)almcbloﬁdthaltdnd B¢ dntpoundlof exABiBle MBFor thekumpihdof51 25
_di hvdropyrazéfngl%,@l :P%{é%%ﬂ.éﬁ)ng% ﬁ :lgégtﬁggéo@ @S(Efs ﬂzgg%\d g)yl bi phenyl

Fol | owi ng the procedure of exanple xcept substituting the compound of

exanpl e 43c) 3fR1[1 mchﬁ@ b -Q-fmeﬂﬁé bfs- B8 Bhydrdp9Rzdliat | € conmpound was
prepared as SOk | d %/0 llgl\/lﬁ)l 30q VHz, -DVBO 8 9.79 (br s,

1H), 8. 08(d 7.7Hz, 5H), 7.2 (m 3H), 4.4.(m
214), 2.2 (@5(31ﬂy¢v@bmms3 aBinoByy))-H-ttazole; J = 7.0Hz. 3H), MS(ES) niz
497(MrH) ' Exanpl q:oﬁam L Nocefidre: (,ﬁax%nﬁe w.stctayéppaﬁsﬁmg e &dmipdiads

| yet hoxy) - 5- oxo-1 ?i ydr opvr azol - 4- ]é hvdr azi no
}-2- hydro- 3' WE‘P]F&%QS or eﬁ?’ﬁ?"ﬂ%‘ﬁ?@% ?)tqe&ﬂﬁ’??&??‘ﬁ’é“ﬁ?%@&ﬂ@éaﬁ‘dexanpl e
50c), except (1Agh6n%)t ‘HNMR) (30D MIEDAFTMS) SB23(seMH NPl 4em4idn,) 7.1 @yJ 2 eHzconpound  of

| e 50b L 8 g, 49
%?Eé)em Z-,’f?(?ié 519 TR 91 B LR IHE NI B Mee s Bl e 53
3-{N-L(&f] &%ﬁﬁwm yipheny Ry -2 8-y deopyrrolidtppeinpy r azol - 4- yl i denel hydr azi
no)-2 hydroxy- 3 Foll@ifigeprosetibire Bﬂﬁﬁlﬂlﬂe #c), except subsututmg methanol for ethanol,

2-(4-Fl I th
pr(()cedulrjtca)r81I‘0Jﬂ§{>%ﬁz§?'c}J go %’Qypmfmé %g{ogﬁé{sl%%gm %&ﬁ%??yggazi (ra]e for
3, 4- di et hyl ﬁﬁe{hlynﬁr(%ﬁm&w@hev 8- m¢thqxir5@6%é@ﬁudw3ﬂpﬁ‘%par ed as solid(3.0

g, 34 %1 Z/Sglfa&] o3 2(Hytddky-3* t&s)azol-s-ylbxphenyl | i v
i ;]f)} 2[ y dr Oxyo tlh%%rpgeg'_are P%eﬁibrﬁ;gﬁi;{%), eiccept subs tut'in%ptﬁ/ rcaorzngoumzi1 ofy | dene] hydraz

example S()a) for 3-amino-2" hydroxybnphenyl»S—carboxyhc acid;, hydrochloride salt, and

the compound of example 50b) for the compound of example 47¢), the title compound was
prepared as a solid. MS(ES) m/z 483(M+H)".
Example 51

2-hydroxy-3*-tetrazol-S-ylbiphenyl

Following the procedure of example 50c), except substituting the compound of
example 43c) for the compound of example 50b), the title compound was prepared as solid
(0.008 g, 4%). "H NMR (300 MHz, d,-DMSO) 6 9.79 (br s, 1H), 8.08(d, J = 7.4Hz, 1H), 7.7

30 (m,J="7.7Hz, 5H), 7.2 (m, 3H), 4.4 (m, 2H), 2.27 (5, 3H), 2.23 (s, 3H), 1.47 (t, ] = 7.0H=z.
3H), MS(ES) mv/z 497(M-+H)"
Example 52
3-{N-{1-(3,4-dimethylpbenyl}-3-(1-methylethoxy)-5-oxo-1,5-dihydropyrazol-4-
ylidenelhydrazino }-2-hydroxy-3*tetrazol-5-ylbiphenyl

35 Following the procedure of example 50c), except substituting the compound of

example 44a) for the compound of example 50b), the title compound was prepared as solid
(0.008 g, 4%). MS(ES) m/z 511(M+H)".
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10 Foll ow ng the procedure of exanple 1 e), except substituting 5-(2 -

hydr oxybi phenyl -3' -am no-3-yl)-1 Htetrazole for

4- am no- 3' - hydr oxybi phenyl - 3- carboxylic acid;, hydrochlori desal tzérﬂﬁwtzppé
conpound of exanple 53a) for the conpound of - exanple 1d), the title
conmpound wad qeegared (0.16 g, 60%. 'H NVR (300 MHz, dspcrhipAssd 8 2 (s,
1H), 8.08 (d, 3 = 7.4Hz, 1H), 7.95 (dd, J = 2.1Hz, 9.2Hz, 2H), 7.75(m 15
3H), 7.2 (cn, 4H), 2.34(s, 3H). Mk §3457(|VHrH) Exanpl e 54

3{1l-(4- quoro 3- rrethyl phenyl ) - 3-nme - 5= 0XO- 5 d| hydro py_razol -

vl i den~~dr az2H¥-l=(4-fperophenyl}-Fmethylfraxe-15idiliydepyigzol-4 hydo -procedure of

exanpl e 47b) h temb§. IbiphdnvNg 5- (2 20hydroxyb| phenyl 3 -am no-3-yl)-1H
tetrazolefor n02 ro hen carboxyllc acid;, the title
conpound was? '(é b%{’gl)g"'g%}fy é’gldg”’% m%‘ﬁ’/a”e H NVR (300 Mz, d8 DVBO) 8

13.7 (br §, 1H) Eall@w@gmewmeof&ampl(esd),axbap;sxﬂstmﬁmgqh J =7.5H, 1H), 7.8
(m 5H), 7.2%4p, f&lsl).hydl%mﬁékﬁs A-dibfkthy phed Oy dPazing e titlYBlepohnd Wk péga}édM*H)

Exanpl e 55 25
13- net hl - 5- o%‘"‘l 139 8¢9 %% MOESHBEHYINHENV ) - 1. 5- di hydr opyrazol -4- |idene h

drazino - 2- hbyb-w-[1-8f-fidofdphadd g3 niethy L DoxdENdily drdyla@Ma)Bddn BBy dod -6 QLUV e of

exanpl e 54), CEept. su ng t he corrpound of 35a) for t he corrpound of
47a), the t| &’xég bl(%g%égﬁeﬁ?’epared as a solid (0. 115 g, 41 %. '"H NWR

(300 M—Izlﬂda Dl\/SCEOHSngthEp(Obq:dusofd:)dei)'lple%)&Xdetsuhstlmhhﬂ5(28 25 (s, 11-1), 8.17

(d, J =30 8hﬁﬁ&yb1§ié}xyl-38a&§o—§ §l)-1ﬁ-t6tra§olé‘i'{:‘?4— iian%B’ @81%?)‘{: 1:r 8.8Hz, 2H), 7.76

e\

(m 3H), 7.25 +. Exarrple 56 3'-
N - 1- 3.4di F?élf"ﬁ lf"ﬁ’éﬂhlfd“’cﬁl ﬁ‘%aﬁ ec"l“PB“’lS‘)PSe"me’(ﬁls Be) ot dhecarppopndiof | i dene h
drazino -2' - baspiexdpibe Hlycohpdmd aad@epatell M. WG| 60%)3H NNR (300 MHz, d-

2-(3,4-D net | d Y 0 Fol | ow ng
the pr ocedurgwg?%e% S) P@ F (e} %@%’@2%65[@9& %\%ﬁ SE%;zr£I{)beijf!)15rza'§71 acet oacet ate
for et hyl> ac¥ehe@n.4H 230 I'DiM‘F@SUG’I’(ﬁWﬂHMS prepared as solid(1.0 g, -61
2 3 NOV 2004 WO 01/ 89457 PCT/ USO / 16863129 9. 'H NI\/R (300 MHz, d,-DMBSO) S
11.9(br s, 1 d = 4 2 78 = 4,6Hz, 2H) 7.58 (s,

1H, 7. 50(dd, : , N i , : > 1H), 6.1(s, IH),

2.29(s, 3H), M@me&mwmm

[1-(3. 4 ai et hylmnwgmearoeaamebmxanﬁem S Qurbangisydr opyr azoi - 4 5
yli dene] | 1.c .acl Fol | ow ng the

proc edur Eéﬂ’éﬁ%‘f*‘ﬁ“ﬁéy ‘%gé@?ﬁé l 9 fg‘iaf{ P%X?ngd@&?ﬁ%‘ﬁfﬁh}of exanpl e 60a)
for the conpmmwlufacléx&npﬂ@coit@undm Bephed adasblidy@.13, 375y HONMR 300
MHz, d-DMSO0) 6 13.7 (br s, 1H), 9.9 (br s, 1H), 8.2 (5, 1H), 8.09 (d, J = 7.5Hz, 1H), 7.8
(m, 5H), 7.25(m, 3H), 2.35(s, 3H), 2.30 (s, 3H). MS(ES) m/z 471(M+H)".
Example 55
25 3 {N*-{3-methyl-5-oxo-1-(4-trifluoromethylphenyl)-1.5-dihydropyrazol-4-
ylideneThydrazino }-2-hydroxy-3*tetrazol-5-ylbiphenyl
Following the procedure of example 54), except substituting the compound of 35a)
for the compound of 47a), the title compound was prepared as a solid (0.115 g, 41%). 'H
NMR (300 MHz, d-DMSO0) 6 13.7 (br s, 1H), 9.9 ( br s, 1K), 8.25 (5, 1H), 8.17 (d, J =
30  8.6Hz, 2H), 8.08 (s, J = 6.4Hz, 1H), 7.85(d, J = 8.8Hz, 2H), 7.76 (m, 3H), 7.25 (m, 2H),
2.38(s, 3H). MS(ES) m/z 505 (M+H)".
Example 56
3~ {N"[1-(3.4-dimethylphenyD)-3-(pyridin-4-yl-5-oxo-1,5-dihydropyrazol-4-
ylidenelhydmazino}-2hydroxybiphenyl-3-carboxylic acid::
35 a) 2-(3,4~Di1pethylphenyl)—S-pyridin-4—yl—2,4—dihydropyrazol-3-one:
Following the procedure of example 1d), except substituting ethyl

benzylacetoacetate for ethyl acetoacetate, the title compound was prepared as solid(1.0 g,
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hyr oxybi phenyl - 3-car boxylic acid; for 4-am no-3'-hydrobi phenyl -3-carboxylic
acid;, the title conpound was prepared (0.13 g, 68 %. 'H NVR (300, VHiz ?6
DVBO S 14.4(br s, 10 114), 8.9(s, 2H), 8.5 (s, 2H), 8.19(s, 1H), &3 48V
= 8.7Hz, 1H), 7.90(d, J = 73Hz,111), 7.8 (m 214), 7.75 (d, J = 7.3Hz,

111), 7.65bp.e1dessy 8. 7Hz, 1H), 7.25 (m 3H), 2.29(s, 3H) pcRusfiligsss 3H) -
MS(ES) mz 506(M+H)' Exanple 57 3-{N=[I- (3, 4-di nethYvhen

1 denat hyar ht Ntidonmutts o5 BUSOT PILRFSC D, € zcs 18 6 = ne
procedure of 4.6z, 2556, IXTENAd, $4 23 He 8LUMHZNG)S7L @, FH§ tHH xyh6. peany, -

3' -am no- 3-y zphe for 3 -am no-2'-hyroxybi phenyl - 3-carboxylic
acid;, the 5%?(&'3’#[} §%@un(} reparaed as a solid (0.13 g, 61 %9. 'H NWR

(300 Mz, dt b)mﬂ( W@Q’Mﬁﬂﬂ?i"@mﬁm“‘ﬂ}ﬁﬁP(‘Qﬂﬁélhyllronﬁyaml& 9(s, 2H), 8.65 (s,
2H) 8-3(5, 3% }(ﬁhK/B bipheA}1Z3- caﬂeoﬂ)hcacu?o 7.8(m 6H), 7.32(m 3H),
Py

2.3, 3 !é‘zhﬁm%}*ﬁ{&ewﬂs19’*8»(66%‘3'5?5&%%?5@'?%3%@%?

11- (3, 4-di rrerlph
yl i denel hydr exainple 80a2 fdn thet rcoxpoutid-dfresanlle- 19} arid lsubstiretng 3>-aino-2-

2- (3, 4-di net ﬂdljb\{ 25 Fol |

tht(a pr oc;gﬁr@%‘gg@m%";’ﬂ%’kq%‘%e %ﬁgl%ﬁfslp t ut ﬁ’g 'gtcﬁ%% lésaé:gplﬁrnyl ace?at (Ca)WI "
for ethyl acE‘ﬂ%&@EQ“HﬂE”RWKQﬁe& MM@O&I%&TF’d(l 5 g,
4% " H10WVR1)3€8Ls, 2Mhi3.5 (4 2BEDEG), ﬁﬂh%((&JLH)mz&}ﬁ%%(d,l 73Kz, (K 7.81H), 7.98

J = 7 0 5 6 0 (d, J =
8 1Hz, F%ﬂ%%%ﬂ%? 7%15,&;07 ”‘I?Z@%EP“)’J”*SQ %ﬁzzyglﬁb‘”gﬁ%m (s, I'H),
2.29(s, 3H) 31, Ms@)malam%@nb) 3- { N -
1- (3, 4-di net hyl phenyl) 3- pyridi n- 2- E*_ami[e@yo 1, 5-di hydr opyrazol -
yl i denel hydr - hydpxy- 3' ] | -5- I_(li)_' phenyl Fol | ow ng the
procedur e of AL nd of exanple 58a)
for the dbnpyidad dting 5-(2'-hydroxybiphenyl -

anni no- 3-yl ) -1Ht 3 " Ygvary Vi i C aC|d,,
the title 35 COW}%%@E%@ re lrgre BMR t&%% (klwga %ggﬁfz db DVBO)
S 8.9(br s, &Pmmé-wslﬁs—#ﬂgk fqrﬁ)mma& @xv nhynyl- cqrsoxw acyi thegitle 1y o)
r7ﬂ80gg10(wwmﬁpaﬁd&mpr&ﬂd)aed2sa&3ud@nsgﬁiﬂ)%) 'HMU §300 $Hz, d DMYY)S, 3H) 59'\/2.( E[S?\I
z

=[1- (3-4-di msé @% h& @8\% 2%%#&52}5(5@(? ~T‘gi%]@?dropyr%\zo *-4- |idene
drazi no RO2' T.hmy ’$H)82 Fr,BH)(?P?(@ﬁHI:WE@@WWNW}/)t he procedure of
exanpl e 58b), except substituting 3gxapley8-2' 5 hyroxybi phenyl - 3-carboxylic

acidi for 5-4 gl QB BRSHY 5 pRidia 9o V4 dinvabbohShal 420! ©
lidenelhydrazino }-2-hydroxy-3“tetrazol-5-ylbiphenyl

a) 2-(3,4-dimethylphenyl)-5-pyridin-2-yl-2,4-dihydropyrazol-3-one:

25 Following the procedure of example 1d), except substituting ethyl picolinylacetate
for ethyl acetoacetate, the title compound was prepared as solid(1.5 g, 44%). 'H NMR (300
MHz, d-DMSO) 8 11.7(s, 1H), 8.59(d, J =4.7Hz, 1H), 7.98 (d, = 7.0Hz, 1H), 7.85(t,J =
7.6Hz, 1H), 7.60 (s, 1H), 7.53 (d, J = 8.1Hz, 1H), 7.31 (d, ] = 4.9Hz, 1H), 7.2(d, ] = 8.2Hz,
1H), 6.05 (s, 1H), 2.29(s, 3H), 2.26(s, 3H).

30 b)3-{N-[1-(3,4-dimethylphenyl)-3-pyridin-2-yl-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxy-3*-tetrazol-5-ylbiphenyl

Following the procedure of example 1e), except substituting the compound of
example 58a) for the compound of example 1d) and substituting 5-(2*-hydroxybiphenyl-3™
amino-3-yI)- 1H-tetrazole for 4-amino-3-hydrebiphenyl-3-carboxylic acid;, the title

35 compound was prepared (0.17 g, 68%). 'H NMR (300 MHz, d,-DMSO) & 8.9(br s,
1H), 8.43 (brs, 1H), 8.29(s, 1H), 8.15 (d, ] = 8.1Hz, 2H), 7.80(m, 5H), 7.65 (m, 1H), 7.23
(m, 3H), 2.29(s, 3H), 2.26(s, 3H). MS(ES) m/z 530(M+H)".
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the title conmpound was prepared as a solid (0.08 g, 83%.'H NWR (300 MHz, d;
DMSO 8 9.8(br s, 1H), 8.9(s, 1H), 8.49 (d, J 8. 1Hz, 111) 8. 19(s %‘Hg
7.98 (d, J = 8.1z, 1H), 7.80(m 4H) . 7.75 (t, J= 7.0Hz, 1 ¢ mNO R0
2.29(s, 3H), 2.26(s, 3H). MS(ES) mlz 506(M:H)'. 10 Exarrple 60 3 N=

1- ( 3- Fl uor eviBd4d3y! phen i) . 3- met hyl - 5- oxo- 1. 5- di hydr opy rpggalsedress3

yl i denel bydr azi no 1-2-hydroxy-3 —tetrazol 5-yl bi phenvl a)

3- Fl uor o- 4- et hyl phenyl hydrazi ne: 3-Fl uorgs - met hyl aniline (5.0 g, 40 mmol)
was conmbined with a mxture of 15 aC|d (125 rrL) water (50 nL), and
concent r at ed 3B 1B ¥iljrdetind phiemyd X ) foel, J-dibydrdpyiagnl-dol ut i on was cool ed
in an ice ba dIaEﬁ-- 0, NaN02(3lg 45 mmol ) in

wat er (50 nL f.lhe g th }gﬁéﬁ%vgx%gorowhf‘ra%g‘stl rred at |ow tenperature
for 15 minutes, Eollsva@g&ﬁa@ae%oae%ﬁeﬁb&wxwwbwwem%maeﬁ(% g, 200 rmol)

13 n ﬁOO2 (r)ﬂ %ﬁoﬂﬁ%bﬂbﬁénﬁmwﬂﬁhhﬂ;rfbﬁ @cnydsox}bhmhnﬂ\@mossoylpmle&&olen an ice
at e.reaction xture enper at ure
and stirred ths& ?Epounnmaégmp és?sé’ggfbt@ PWM%@&E&SWI th ethyl
acetate (4008 #A8(rs,aHY 8t9fselH)o8@a(ch~ﬂﬁ#eﬂﬁv&lﬁ(w@ﬁhéﬂﬂ&lhsm i), and dri ed
over nagnesi Uliher h 171] 2 sol vent

gnesi 4 giaUdrhas s ¢ 10 901-12%{5'{71% #5525 Sgﬁth& 3ﬁ$ionﬁdzﬁt al)me

renmoved under reduced preessure ned was
partitioned POMEDY 1 M sodi um hydrOX| de (200 nL) 25 and ethyl acetate

(600n) and the two-phase m xture fi Eksipicboand separated. The organic |ayer

e 1 LER R ETEIRTARTRS 1 TR e A

-

sol vent reno oe- was taken up in diethyl

ether and t Ylidsmedhydiaging)-Tbyydroxy 220 as. The resulting slurry was
filtered andg tmonpm 1p;1,§, m,ﬂgﬁ[@d under vacuumto gi ve the hydrochl oride

salt of the desir uc 0 as te 5Q° H NVR (300
M-z, d6- DVSO) 816’6‘3il ﬁ?""g‘ &’ﬂf E?aonﬁ ‘?ﬁbv g‘i’?“’? , 1H)( 6. 83
(dd, J =12. 2atetic 8:,1@}(&25 12H), wagr ﬂjﬂ(rgl,,) a'ld)conet;)matcd (50 mL)hydroch]onc acid;.

2- (3- Fl uoro- ﬁéﬁ%&d\ﬁl ORI WaedBRY hn iee Batk b SRRl wise @RE: Fol 1 owi ng the
procedure of Ig { bs |tut|ng t he "conpound. of 60a) for

3, 4- di net hyl Eﬁéﬁ% # ?F?lg “E?ép ﬁﬁ} CHiRp St Terchien mistwrp Sadtirgd aty” 5ol i d

(1. 6q, 76% low&EmbdrlathM:fo( BOfinkrfez, it was a&d@p a Solbifiorbéfin chloridédds g7260 (m  2H),

zorcey - BET G 5‘%‘3%“&%“6‘19’5%%% B Pt ﬂisgéaéﬁ nal bl =) 72

3-{N - [1 p3- %#&%%PW% esl tpapy fo o temperaiugiapd Hirsg §oraz ol - 4-

yli dege] hyd]EMmﬁmw}; Ihé)mdﬂﬁﬂ@/slﬁ'ry\trﬁtdx&idvéd-wﬁtb/élbylﬂbﬁﬁytwﬁ&immﬂdm thel 64b)
procedure o exanpl e 64

for the corrpog&%m*&e%(ag)w t\r%t%é QS I%glﬁpaﬂ §8xyb| phenyl -3 -

solution was then tcred an the so]vent removed under reduccd pressure. The
yellow solid thus obtained was partitioned between 1 M sodium hydroxide (200 mL)
25  and ethyl acetate (600mL)and the two-phase mixture filtered and separated. The
organic layer was washed with brine, dried over magnesium sulfate, filtered, and the
solvent removed under reduced pressure. The residue was taken up in diethy! ether
and treated with hydrogen chloride gas. The resulting slurry was filtered and the
precipitate dried under vacuum to give the hydrochloride salt of the desired product
30 as a white solid (3.25 g, 50%). 'H NMR (300 MHz, d,-DMSO) § 10.3(br s, 1H), 8.4(br s,
1H), 7.17 (1, J = 8.6Hz, 1H), 6.83 (dd, J = 2.2Hz, 8.2Hz, 2H), 2.14(s, 3H).
b) 2-(3-Fluoro-4-methylphenyl)-5-methyl-2 4-dihydropyrazol-3-one:
Following the procedure of example 1d), except substituting the compound of 60a)
for 3,4-dimethylphenylhydrazine, the title compound was prepared as a solid (1.6g, 76%).
35 'HNMR (300 MHz, d-DMSO) 8 11.6(br s, 1H), 7.5 (m, 2H), 7.3 (1, J = 8.8Hz, 1H), 5.3 (s,
1H), 2.23(s, 3H), 2.1(s, 3H). MS(ES) m/z 207(M+H)".
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5 am no-3-yl)-1Htetrazole for 4-am no-3 -hydrobi phenyl - 3-carboxylic acid;,
the title conmpound was prepared (0.07 g, 449 . 'H NWVR (300 WHz, d, %ﬁf@{”ﬁm
13.7 (br s, 1H), 9.9 (br s, 1H), 8.26 (s, 1H), 8.09 (d, J = 7. 4Hz,

7.7(m 5H), 7.38 (t, J =8.3Hz, 1H), 7.23 (m 2H), 2.35(s, 3H), 2.24(s,
3H). MS(ESwovime#71l(MtH)' . Exanple 61 10 3" 1IN 'f 1-(3- fHcyaisPriesss

- et hyl phenyl ) - 3- net hyl - 5- oxo-1,5-dihvdropyrazol 4-

denel hydra2| y bi nyl.- 3- car box C ow ng the
procedur e of exggmg '@%‘5’ @@Efg- yl%%%ﬁ’l%g?’%/ déﬁ(éﬁ’m' ﬁ’(??ﬁ’ hydr obi phenyl
3- car boxyl i cyladt;m]hydfﬂ@mﬁ%(lﬂiromﬁdtﬁmylbi xibighwﬂ- -am no-3-yl)-1Htetrazol e,

the titl g MR (300 Mz,
ddeDNIBO) escigpigngbn?gﬁgg{ %Hié&ﬁl )Qoa&aﬂ,pﬁ%)l &cépE’suQ nﬂmgﬁng{%mpoudd 11)( 0.4
111), 7.97 ( grample §4b forithe opmpgiind of egarple ld)sndmﬁhs  S-@Hyydropybmheny-381) | 7. 38
(t, J 85 3HZrmnb-|39Yl) IH-tEﬁaz()B’lforZ—H)mnoZl &ﬁf&lphaiyb-}cazboaﬁﬁcsamd'\”l’ﬂ} tite VS(ES) n z

447(|\/Hr|—|)' Exple 62

Yi i denel bvdrgoznll ¥ pr Hm%ﬂ(g%yﬁ’l W(é%or%%q‘l PUSQL 137 (s,

3- et hyl - | -(M?P(ﬂraoﬂbn@ﬁﬁyllﬁﬂﬁg/ﬁh?ayﬂ; 18), fb)?hmﬂ:l) i7138 8- Ion®3H, hy |

3- oxobut anoai®y, 4.93 ¢f 2§l 2.35(s.” vapptirred mxture of 2-
hydr azi no- 4- tl?)l fl u})l?;o]r%gt hys 3S{r)l m d| ne (1. szjﬂq g 7I?f?mml ), sodium acetate
(0.47 g, 5.73 mmol) and acetic amg@—“@]%im_ , then the m xture heated under
reflux fa® 1ZHN-AfGducdSwabliphey])-3aaahyl-G-oa6-l8diwéspyiesored under reduced
pressure and&m&ymvﬁ%%mter and ethyl acetate. The
organi ¢ phas RO A dhapogi B aqueous NaCl, dried (MySOH4)
and evapor at ed urfellewing the prosedure ebexample 60chexqeplsibstitingEamiopreomat ogr aphed
(silica gel, hﬂidﬂiﬁhc@ﬁ%&)hcta@xdgbﬂﬁ(zaﬁyd}oﬂﬁﬂﬁlﬂnymﬁ%SU-S-tlwmfé&m‘!c\ﬁbs partitioned

bet ween aquegus, Kt CO83 gnd eth ace shed with
30 et hyl ace@eﬁtg’coﬂ% SO PRed A 4 gfq%? gvéﬁﬂagm&g&) racted with
et hyl acé? at 8.7 (biTh dHp xi3124brtss 1Hie B(bds. (1HH 8 A MsSH), B d.d\wtilzatdd7 8idder r educed

pressure to Q£YQH£hﬁ? t7'7§g3HP9€9@Uﬂﬁhirﬁ f937. gg,(ngﬁqﬁzgﬁs,g}[pgbg(sgﬁbl ow solid.

MS(ES) mz 24
3-(N -[3-net ﬁgwqéwfp trifluoromethyl-2-pyrimdyl)-1, 5 di hydr opyr azol -4
- ylidenel hydrazi no)-2' - hydr oxybi phE&gagple®2car boxyl i ¢ acid;: 35 IMag. sodium

nitrite (0. 45[%[13—:9@%@5-’3 40 B5or@f : | solution of 3
- am no- 2zhydr.r oxXyDbi.p eny-‘hs-}cg@boo_xy d, nhy i;I 1@{10 100 g, 0.376
nmol ) m%Mﬂ%ﬁ}é%ﬂeﬁ%@P@m—@lﬁW%Mnol (5 nL) at 5C. The m xture

was stirred a)B4methyd 1 NOWROOhetYD 2L fifbaD 3-paddli/S@hé 16863 10 mi n. room
Lo oo, BAMMelabdifalfd v M i sl
until the p H‘Y o-4-triffyppomethylpyimpiding 2t 3 73rfé'd°1} é?dmmﬁﬂtat? IER#T ga¥1iti oned
bet ween aq. el asddcaiciatid;ACS L), then the mixture heated under reflux for 18h. After
25  cooling, acetic acid; was removed under reduced pressure and the residue partitioned
between water and ethyl acetate. The organic phase was washed with water, saturated
aqueous NaCl, dried (MgSO,) and evaporated under reduced pressure. The residue was
chromatographed (silica gel, ethyl acetate) to give an impure product, which was
- partitioned between aqueous K,CO, and ethyl acetate. The aqueous phase was washed with
30  ethyl acetate, then acid;ified to pH 1 with agueous HCI and extracted with ethyl acetate.
The extracts were dried (MgSO,) and evaporated under reduced pressure to give the title
compound (0.403 g; 29%) as a pale yellow solid. MS(ES) nvz 245 (M+H)".
b) 3’—(N’-[3-methyl—5-ox0—1-(4-uiﬂuoromethyl—2-pyrimidyl)—l,5-dih§dropyrazol—4—
ylidene]hydrazino}-2-hydroxybiphenyl-3-carboxylic acid;:
35 IM aq. sodium nitrite (0.45 mL, 0.45 mmol) was added dropwise to a stirred
solution of 3-amino-2"-hydroxybiphenyl-3-carboxylic acid; hydrochloride (0.100 g, 0.376
mmol) in 1M aq. hydrochloric acid; (1 mLYetbanol (5 mL) at S°C. The mixture was stirred
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and ethyl acetate. The extracts were washed with aq. N, CO3. The aqueous
phase was 5 washed with ethyl acetate, then acid;ified to pH 1 w th ZENOY 2004
hydrochloric acid;. The solid was filtered, t hen purified by preparative
hplc (ODS-silica, 10- 90% acetonitril e/ water- O. 199FA) to afford the title

conmpound (Rgb3me@7 19% as an orange solid. MS(ES) mz p¢GashiMesds - Exanpl e
63 10 3'-N-tent-butoxycarbonyl am no-3-{N

5 s opvr o S R e T e R 3 e Ay S el - 3

Wiobi phenyl - 3-o1d (owaz B &F76 manol) added, éoibwbijty;sbdlenhﬂmgeﬂ'daﬂaommﬁiulmcb}f rom exanpl e
31b 0.75 r | ene
) ( g was’ . 3 Yadtion Fas %%}gkl%h Nhdd gﬂfuglfbﬂ gé(ttévg%gg (?Ig g%@y

chloride (10 nL) was treat tert- buty d, 3.6mmol)
15 at OC. Thardedybieas: MW@Wﬁ”WWQaﬂlﬁ]Wﬁ%W@W P&re and stirred

1;] 0 (r]I 48E|r S5 é@%héd)diﬂwmﬂmfa&mﬁen\h&ﬂ mdd@a{ 1 afth a;l" hyigdchiefieadidt, OThe M@Fﬁm In 3N
ydrochl ori de neut r S0 e layers were
separ at ed, Hev}@%%%g%’ ﬂ“gt}jeélr %5% ﬁ@ﬂ ’i'lﬁa\%éfgga’ ace@?"ﬁ'@?‘”&(‘i MySO4 and

concentr at edOﬂ%'I'EAhpeﬂmdgrgnﬂf(@mﬁGimg(UOBZg%Q%)ange(OBGM(ES)IW,z DVSO) 8 8.13
(d, J =8. 7FE %ﬂﬂ;n 7.65 (m 211), 7.3 (m 311), 7.08(J = 8.7Hz, 20 111),
6.58 (br s, 1.32(s, 611), 1.28 (s, 311). b) 3-N

tert-but oxycar bonyI ani no- 3- {N—[l (Sﬁﬂﬁi‘ﬂ@t hyI phenyl) - 3- et hyl - 5- oxo- 1, 5-
di hydr opy0 az &iN-skrabutosta : (342D anbl)-phethyl-5-of00l §-ow t he
procedure of h?ol-:h-@ .ﬂeng (g&lm lil?l |{w 12 —hydroxy 3

ni trobi pheny ester for the conpound from
exanpl e | b), a)tzhb)dé?ﬂméemmhﬂt?wﬂﬂmlb%aa@ttamh@ﬂcs@he aboved crude product

(0.1 9, 0.33 mmlihelcangdm]mexlaﬁﬂplegmykmwsaﬁmdn 3¢ Animo3-Hikobbi mool ed to 5C

then treated .dro ion of sod rite

mol.) in wafeP \éﬂy?} °"g=rﬂgm§'t WWUF% ‘scp?%""?#ee(é}(’g%gg'@“%ér a further
10 min. #Henat 0PG. ghe wactiom mixtrze waswaitaed upid foorh legperampandhdintd orddExanpl e | d)
(0.067 g, 0. FPlodiund HaloRy sk ad, ahebtS: tfbﬂ'ﬁdﬁﬁsﬁqlﬁqf&ﬂl&ﬂﬂvﬂ;m&éﬂbum hydr ogen
carbonat e and et hanol” ensur g h i nal the reaction mxture is
appr oxi mat el jFutalize H‘?ﬁ%‘“ P@@@% LFE}'F e%%”t‘%éﬁ‘"’g'tﬂ?eﬁr ic laverwag wesheh per at ur e
for 24h. The witkwaterpdrivel ©vér MgS64 and comrergiated ten brewh gal (0.07 gvl‘mw) ‘WMl urried in
water and t iqd hagelr L Filtration
af f orded thebtgtlﬁtq%d bMS@S’SM ﬁ&%ﬁtﬂ}a;&qm % Pj:ml @frj 3&9@& gl\/gf‘ES) mz 514

(MH) +. Ba eé&l‘gfsl?rpla'ﬁ%{s 3123£N3H)1 34d|rreth1hen1 -3-neth
| - 5-oxo0-1 5- mlmNdémbﬁta@edrboﬂylaﬂnmdeﬂH’ I1-(8lp-a¥inétbylphanyi)-HihekyliSioxres- | - 65 2 3 NOV

mol) a1 1 alREn SRRl P AR 00 BTN D0 cne Oh o de
(5 mL). Aft ePollewithernropgdus of exsmplerlehpreers substuing? -hydroxy-3nitrobiphenyl-3-yl-
carbamic acid; tert-butyl ester for the compound from example 1b)}, the crude product was
25  abtained. The aboved crude product (0.1 g, 0.33 mmol) in 1M aqu. hydrochloric acid; (0.35
mL) was cooled to 5°C then treated dropwise with a solution of sodium nitrite (0.035 g; 0.5
mmol.) in water (5.0 mL). The yellow mixture was stirred at 5°C for a further 10 min. then
treated in one portion with the compound from Example 1d) (0.067 g, 0.3mol.) followed by
the portion-wise addition of sodium hydrogen carbonate and ethano! ensuring the final pH
30  of the reaction mixture is approximately 7-8. The red solution was then stirred at room
temperature for 24h. The mixture was filtered to give a red solid which was slurried in water
and then acid;ified with concentrated hydrochloric acid;. Filtration afforded the title
compound (0.12 g; 71%) as a red powder. MS(ES) m/z 514 (M+H)".
Example 64
35  3-amino-3-{N[1-(3.4-dimethylphenyl)-3-methyl-5-px0-1,5-dihydropyrazol-4-

ylidene Jhydrazine}-2-hydroxybiphenyl
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hrs, the reaction m xture was concentrated and washed wth diethyl ether to
give the title conpound as a red powder(0.02 g, 65%. MS(ES) mz 4%134
(MH)' . 5 Exanple 65 3-{N -[ NOY 2004
1- (3-fl uorophenyl) - 3- net hyl - 5- oxo- 1. 5- di hydr opyr azol - 4-yl i denel hydr azi no) - 2-
hydr oxv- 3' wioakgea®! - 5- yl bi t phenyl a) PCT/US01/16863

2- (3-fluorophenyl)-5-net hyl -2, 4-di hydropyrazol 3-one: Follow ng the

d f | e,l.d 3 10 | hyd
Do o RS b st B A R A AR G ALY v o) e
conpound \A/asu'qﬂnapa:pwcalsmsnethyl#ne(oﬁlmﬁdm nila%fter NISrgS) rooth enib@Btufelbrd) ' . b)

3-{N -[1-(3- ﬁ,gwmmmmmméaaeaqva;méw@smxa,pgmwt@é% dan | denel hydr az
i no)-2- hydroxy-3' -tetrazol ?g he procedure of exanple

le), except 2°mPoundasaredpaudsi (€S miz 418 MY dr opyr azol - 3-one for the
conmpound ®f 1d) and 5-(2 -hydroxyb| My&_ﬁﬁ -am no-3-yl)- IHtetrazole for
the conpound, | tle d, a S|Id (0 03 g, 18%.
"H NMR (300 T 0B- DIVE ‘ ‘ ] i 8t

8.5Hz, IH), MM&@MEI);.L@E&BLI(m 1H, 7. 21 (m 2H) 7. 08(t J = 7.8Hz,

1H), 2.37(s, Y2Hh-h 11% s-EHefﬁ 142511&% ot9-oheam 2l e
3--(N-11-(3- ?I uor uMﬁgn §7i ¥ t\; hl)(gxr(gz 5-dih Ofyrazol -4-ylidenel hydraz
ino 1-2'- bvdrox P'f?"e(‘,j&‘FB PIEI‘QC"I"B‘EP”I‘—*BSI‘*:‘&W he procedure of exanple

| e), exa‘,@ptﬂtmumtnynudmn@ hydra¢hlanide &rammmymmmmﬂehﬁdrmrohwwei c acid;

f or 4=am no- NG

2-(3-fl uorop net gas}og(ﬂ%%%xﬂ rlggéFﬂg/zonemf'} "t he conpound of
exanpl e |d), )t3 - @rféwwi S D190 -dibygropgrazol-dylidegelpgragipoy2- 4509 . ' H
(N(I;/R 53907M;ZHl;yddﬁyl_ﬁ-)3m€%€-?£§;§2z?;;; s, %lHi 9.7 (s ag) E;hmi(;z (1rkn|) 13 97
7.2(m 2H), 7. 07 ‘CHowYieprogedyreoframpls 1 5’*(‘“"pt ; "T“°WB'€“|‘:‘ Fo%3(MkH) ;. 30
Exanpl e 3dihydrapyRzael3tdne for the gopepoynd of 13 agd 8(26hydmml>lmfrlﬁ -4renp-3-yI-5- di h dm
azol - 4- yl i denetil iBrthé\hmpamB Y&)] B&iitteombdihd RZ:Abramed/dsRisaagoys g, a)

oF Sarre. AR oot s NGl sl 20 bl e O

hydr ochl or i dEDf 58 (@ SH).d ShémhiyH) ﬁl:?érﬁlw AH)dreseti re7 8 iR hB s, BHeMS(ERe title
conmpound WasS,BISHAH as solid (1.7 g, 25%. MS(ES) mz 265 (MtH)'. 23

NOV2004 01/ 89457 PCTI US01/ 16863 E%
3-(N --[8=net hyl -5- oxo I-(2 3, 4 5 6 Iuorophenyl) 1 5- d| hydropyrazol 4-

yl i dene] hydr 2 Niki-(3 X
hydroxybiphen l-3-carbox lic acid:

Follow the procedure of example 1e), except substituting 3%-amino-2>-

hydroxybiphenyl-3-carboxylic acid; for 4’-amino-2"-hydroxybipheayl-3-carboxylic acid;

25  and 2-(3-fluorophenyl)-S-methyl-2,4-dihydropyrazol-3-one for the compound of example
1d), the title compound was obtained as a solid (0.07 g, 45%). 'H NMR (300 MHz, d,-
DMSO0) 8 13.7 (br s, 1H), 9.7 (s, 1H), 8.14 (s, 1H), 7.97 (d, ] = 7.7Hz, 1H), 7.8 (m, 4H),
7.64 (t, J = 7.7Hz, 1H), 7.52 (m, 1H), 7.2(m, 2H), 7.07 (, J = 7.2, 1H), 2.35(s, 3H). MS(ES)
m/z 433(M+H)".

30 Example 67
3-{N"-[3-methyl-5-0x0-1-(2,3,4,5.6-pentafluorophenyl)-1.5-dihydropyrazol-4-
ylideneThydrazine }-2-hydroxy-3*tetrazol-5-ylbiphenyl
a) methyl-pentafluorophenyl-2,4-dihydropyrazol-3-one:

Following the procedure of example 1d), except substituting
35 pentaflnorophenylhydrazine hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride,
the title compound was prepared as solid (1.7 g, 25%). MS(ES) m/z 265 (M+H)".
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Fol |l ow the procedure of exanple le), except substituting nethyl

pent af [ uor ophenyl - 2, 4- di hydr opyr azol - 3-one for the conpound of | (2
5 hydroxybi phenyl - 3" -ami no-3-yl)-1H-tetrazol e for the conpound Ic) ZEN@VZW‘
title conpound was obtained as a solid (0.04 g, 23%."'H NWR (300 MHz, db

DMSO) 8 9.@oumsdash, 8.2 (s, 1H), 8.07 (d, J = 7.3Hz, | Hrrwger/Bsss™ 3H),
7.23 (m 2H), 2.34(s, 3H). MS(ES) mz 529(MrH)'. Exanple 68 10 3'- N -
3-meth | -5-0x0s |y 3 6- uor.o. hen 1 di, h dr azol -4- |idene h
PP e 2 T RS R EL e i\?v%thﬁ%mm ire of exanple

| e), except Ylidoerihydrazinele2-mmdtony-B-tetpaaeitSaflbiptondphenyl - 2, 4 d| hydropyrazol - 3-one

for the compound gfioh & pfchurt of &TnAR 18, croddy dhltiihl A -3-carboxylic acid;
for the conmpound 1c), the t|tIe co oun s obtal ne 15 as a solid (0.1 g,

519 .' H NVR Pestfuqppghenylidddibidsy for heycompoupdofdd) apdip-(27 98 (d, J =
7.9Hz, | ll:g, Hydr@ytiphenyl- 3—an?ino?3=|;l) l.IH):emZolerSr thelcombownd 1o}tk titleldobapourd 61|(t J =
7.8Hz, 1H), @“E}i . e 69 3=
N- - 3 4-di ggsuor e%wfbﬁﬂba?ga?%g%mg%ﬁdd]r)glgagzol S Imﬁ(?@e h drazi no
|- 20 2' - hydiBx§87 @nen Pz DT Hobmy Bk 7.3% (me) 2% 2.34(s, 3H). MS(ES) m/z

2- (3, 4-di f| usopabygnyl - 5- net hyl - 2, 4- di hydr opyrazol - 3-one: Follow ng the
procedure of exanple 1d), except supstituting 3,4- difluorophenyi hydrazine
hydrochl ori de for 3, 4- dlnethylpheny€ﬁ§ﬁi%§lne hydrochlorlde the title
conpoundl@vas3'HNef3anath] ] afl o0d)- 1. MBhyaRpyratat 4211 (M 4-H)' . 25 b)
3-{N -[1-(3, & J 5- dlhydropyrazol 4-

yl i dene] hydrazing)-2" - lic acid;: Followthe
procedure of exa %“'F’E)’m"é‘%@&"a‘gﬂﬁéﬁ)ﬁc’iﬁﬁpfﬁbﬂ tipgymetby); f | uor ophenyl - 5-

met hyl - 2, 4- dpdawticaahenyt-o4-dihydioy@razelr3-dnd &)rﬂ(al&’ﬁﬁpﬁilﬁﬂ &¥fldylandl} agid-23' - am no- 2' -
P e B o T
s, 1H), 1B, 18swsolid (04 51%)gH € Milr-l)d SP) 9. 8(4' ), 8.72(98HN 798 (1 7. 8Hz, | H),
198 (a3 TamaNe. vhy ke L U ROVl B gk 0§ T 1
3 - f ( r1n ( SHZl mﬁ%‘%ﬁ%ﬁﬁ%#@ﬁﬁ%wgg\%@fhyl -5-0xo0- 1. 5-di hydr 6pyr aggl -4-
yl i dene] hydr azi nol - 2' - hydr oxybi phenlitample®8r boxyl i ¢ acid: a)
2- (3, 4- di met iy Nphgsyldifuer 18Vdxod SRy LAY (REMIndraBiney. - 67 2 3 NOV
2004 VO 901' 183—?1?(1‘05%(16%%%»&%0}(&1(: acid;

a) 2-(3,4-difluorophenyl-5-methyl-2,4-dihydropyrazol-3-one:

Following the procedure of example 1d), except substituting 3,4~
diftuorophenylhydrazine hydrochloride for 3,4-dimethylphenylhydrazine hydrochloride, the
title compound was prepared as solid (0.82 g, 70%). MS(ES) m/z 211 (M+H)".
25  b) 3-{N-[1-(3 4-difluoropheny!)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene}hydrazino }-2"-hydroxybiphenyl-3-carboxylic acid;:
Follow the procedure of example 1e), except substituting 2-(3,4-diflucrophenyl-5-
methyl-2,4-dihydropyrazol-3-one for the compound of 1d) and 3~amino-2-
hydroxybiphenyl-3-carboxylic acid; for the compound 1c), the title compound was obtained
30 asasolid (0.11 g, 57%). 'H NMR (300 MHz, d,-DMSO0) § 13.6(br s, 1H), 13.1(br s, 1H),

9.9(br s, 1H), 8.1 (s, 1H), 7.96(d, J = 7.8Hz, 1H), 7.94 (dd, J = 7.5Hz, 2.4Hz, 1H), 7.76 (m,

3H), 7.62 (t, } = 7.8 Hz, 1H), 7.55 (m, 1H), 7.19(m, 2H), 2.34(s, 3H). MS(ES) m/z

451(M+HY".

Example 70
35  3-{N-[1-(3.4-dimethylphenyl)-3-methoxymethyl-5-oxo-1,5-dihydropyrazol-4-
ylidenelhydrazino }-2"-hydroxybiphenyl-3-carboxylic acid;
a) 2-(3,4-dimethylphenyl)-5-methoxymethyl-2,4-dihydropyrazol-3-one:
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Fol l owi ng the procedure of exanple Id), except substituting nethyl 4-

nmet hoxyacet oacetate for ethyl acetoacetate, the title conpound was ?g ﬁﬁ??[ﬁ]g
as a solid (2.7 g, 58%. MS(ES) mz 233 (MtH) . b)

3-{N-[1-(3, 4-di net hyl phenyl ) - 3- met hoxynet hyl - 5- oxo- 1, 5- di hydr opyrazol -4- 5
yl i dene] hygioapdjsndy - 2' - hydr oxybi phenyl - 3- car boxyl i ¢ aci d;pcThgbi/@¥¢st he
procedure of exanple le), except subst ituting 2-(3,4-dinet hyI phenyl) -

5- met hoxymet hyl - di hydr o for the co | d) and
3' -anino-2'- hydr o@yﬁm r°° (j)q&)cexéecpfﬂ', s“l“g‘?nﬁ‘ﬁ%qcorrpound lc), the
title corrpounuthmsce@bmerfelttthyh@ﬂaaos@teltdctqt@ chr@gound wBLépared-hslvBid(200 MHz, dd

DVSO) 8 13. 9§ty3%§ Ms;ldgg) §33|(m;{)+s 10 9.9(br s, IH), 8.1 (s, 1H),
7.96(d, J = = 6.5Hz , [.65
3H) (7 2 (m DBHN- ll&%'(vgthylzmﬂ) %ﬂz‘eﬁwmﬁwﬁﬂ’?@%@éw@mm% ;')4( s, 3H). (m

:VB§ Eg) mrar{%OX\j}Hﬁd}ﬂyﬂbﬁno}Eﬁ(ﬁy’dﬂ&J@bliﬁengMﬂmﬂﬁa&@ 4- di met hyl phen

yl>/| denel hydra2| ntl;k))/lu ér oXYy- Z?%%P%;@yéxgé?fugﬁmh%gﬁz I(3 %dlﬂem\‘fvp'feﬁ%l) procedure of

exanple le),?3 ‘Hiibmm@@—’i(@efpf élpmnwn%ﬁéﬁyh‘; 3%amino-2*-

ﬁ (rjret hogyrrﬁth,\dm ifre lhm&@ﬁéﬂd?kcr%{&&ﬁ pdufid 1c5, AR (8O BRSPS ﬁm‘&go&medatnﬂ 5t(t2|-
r oxybi phen n a un e title

comound | wat et ETELe A R BN 11 06 SR PEB WD ad oveo) s

13. 9( br iQ 19{p(br R OHY 89 (s 1H)11.26(d, 1 & T281z( BY), TIH)(d, J&- 600zl 1H)) 721 &, {7651 H), 7. 78

4’5 (o) 2ty | I 12U el d, 5, PR A O VRISt

Exanpl 72 470D

3- ?&p il (3. 4- d|fluoropbenyl) 3- mstigg @; x0- 1. 5- di hydrooyrazol -4-yl i dene

hydr azi no}-25 & | t he procedure of

exanple |le), - =—dr hydr opyrazol - 3- one
for the & swll pheny| - 3' -ani no- 3- yl)-

1H|—t§tzgzglg g for Hogewﬂemwmof&)mpfeh@ axaptﬁbampgmmzmmgpﬁfaﬁpedBai(g ]
SOl | , =
7. 3Hz, 5 iegx Q"”'fleP%"%’dﬂssﬁe? g'eﬁ “‘2%%1‘% oS- ﬁ% 7.22(m 2H),

2. 37(s 3H) hmﬂa)heml-é - Iy} H-tet@zaitipt the cm;\psund{lm themiac(o@mm et hyl phenyl

ﬁ oxlo 3- trl fhwb@ﬁisaﬂ)dsolld(ﬁﬂhémmpﬂym@m‘m{ﬂ 3,40} MR N2 - h drox bi
en | -o-

3, 4- di rre g%n)ﬁ’t@l& &%g%gHW?ﬂ*ZAIIBI%V&POWr LI D JefR9dE o) | owi ng t he
procedure of ~2eum¢a21w)lm AR p BHY SIS 2H) B #416g 3H), 2.28(s,3H), R12846s3d1.3- oxo- butyric
acid; for 3, frsedsh pidoyivapgnyl hydrazi ne hydrochloride, the title conpound was

prepared as solid (4.0 g, 529%. I\/B(E@m mﬁ 257 (MrH)'. -68
3-{N-[1-(3.4-difluorophenyl)-3-methyl-5-oxo-1.5-dihydropyrazoi-4-ylidene]hydrazino } -2-
25  hydroxy-3*-tetrazol-5-yibiphenyl
' Follow the procedure of example 1e), except 2-(3,4-difluorophenyl-5-methyl-2,4-
dihydropyrazol-3-one for the compound of 1d) and 5-(2-hydroxybipheny!-3’-amino-3-y1)-
1H-tetrazole for the compound 1c), the title compound was obtained as a solid (0.095 g,
56%). '"H NMR (300 MHz, d,-DMSO) 8 8.25 (s, 1H), 8.1(d, ] = 7.3Hz, 1H), 7.95 (m, 1H),
30 7.78 (m, 4H), 7.58 (m, 1H), 7.22(m, 2H), 2.37(s, 3H). MS(ES) m/z 475(M+H)".
Example 73
3" {N"“J1-(3.4-dimethylphenyl)-5-0xo-3-triflucromethyl-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;
a) 3,4-dimethylphenyltrifluoromethy!-2,4-dihydropyrazol-3-one:
35 Following the procedure of example 1d), except substituting 4,4,4-trifluoro-3-oxo-
butyric acid; for 3,4-dimethylphenylhydrazine hydrochloride, the title compound was
prepared as solid (4.0 g, 52%). MS(ES) m/z 257 M+H)".
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23 NOV2004 WO 01/89457 PCTIUSO /16863 b) 3 - { N -]

1- (3, 4-di net hyl phenyl ) - 5-o0xo0-3-trifl uoronethyl -1, 5-di hydropyrazol -45 NOV 2004
yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-carboxylic acid;: Followt é
procedure of exanple | e), except substituting 3, 4-

di met hyl pheutydijssdst | uor omet hyl - 2, 4- di hydr opyr azol - 3- one fpeirnishregganpound of
ld) and 3'- 5 am no-2 =hydroxybi phenyl - 3-carboxylic acid; for the conpound

b e Y PR s g bl A7) oot (300
7.6Hz, 1H), Ylidge]hydrazido=2-Rydtoiybiphddyl-3-art®xyflimaci@H), 7.27 (m 2H), 7.55 (m

1,72t J =7 e }] e XC . MB(ES) M 497( M+H)
1|(5|) Exanpl(e 74 Fatioh :Hr&ed %Og%ﬁlpl ?i@e %t%ﬁgtﬁutmglim- (ES) z ( M+H)

3~1 1- L3, 4di nétoxshylphrawlirifinoremethylydA-dikydsspyrazol-3-ops fayhie enmpeundsf 1t a8d 3-denel hydr azi
gol hI6 fl ﬂgr ?T&mzhwdfwybydne@h&emshciﬁmwmb tdnpagiddc), thy title cogptl)und ]

-chl or o- u Ny b 35 ol.J.ow t he
procedure of wgsi(%lt {,51@%%) QQ"S ﬁ“{“ﬁ%@?‘?%ﬁf P&sﬁgsagg(t’i d{?
chl or ophenyl ﬁ@i(bm, éH)a&ﬂ ﬂi, 1H)o7.984d, & a7k9dlzy 1D.B2I(6H d Fd1THe, 180, 7ch (madid),

3- brono- 4-f 1 yes : h e 2 as a solid

(025, 16% $ H?Q.sﬁ(mﬁmg@b?( if ?sﬁislil{%‘ @6{%&}'@%&@?{)%@(@9’&9
5' - chl or o- 6- #1142 - hydr oxybi phenyl - 3- carboxyllc acid;: Followthe

proceduréOof exanple 3d) except suﬁhﬁnmamﬂng 5 -chloro-6-fluoro-2' - 20

met hoxybi phe 2 T : g_3c), the

title conpo ; ' 267(N%H)

c) 5 -chloro®d ‘oblpbenyl 3- carboxyllc aci d; Fol | ow

the procedur e)saém@mrmb@ﬂ@mx@mmﬂ ﬁddhﬁhl]itzh!&;dﬂg 5 - chloro-6-fl uoro-2 -
hydr oxy- 3 -nltrogll;(mhe 3 ar box

6- (5-chl or o- 2- hydroxyp Sy Pe(iblzexci‘gs“(?%l nb‘(gﬁ)?ﬂ"fegmé}é?d the title
conpound 19as cljerephanydpronis ﬂadsfetl 4-grtiorypyenybengic agidh Bk brmng-4uprobdatdic
623( 2M+H) * aJ‘ﬁ,,%tfc%QeroMﬁiwas@fch&@Q)as&lﬁ?%slﬁ%gh%(a? rﬂ/@éﬂ%:ﬂﬂ)"- 2.7Hz, 1H),

8.09(m 1H), ( 7.1Hz 7.48
(t, J = Sgli%‘ I'ﬂd) 5'-chl oro-6-fluoro-2

-hydroxy 3 b}ﬁ-rﬂdwp-}ﬁﬁbnwz?@dmjaﬂbﬂnwlihw&wiyﬁ;acict%O Fol | owi ng t he procedure of
Exanpl e 1c), excegfiiontHe édﬁk'oﬁ&aﬁ l'e@h’)l Qtrcﬂit gj‘biﬂﬂﬁﬁ%?"—cgloro-ﬁ-ﬂuoro-r

hydr oxy- 3! - ni t robi heny - 3-car oxy |c acl for the conpound of 1b), the
CF ude. by Ofuc eGP ey ayT i oy (Rpaale 0. e ik
3'-{N -[1- (SFmNunMahpﬂepﬂrﬂmyh;oha{rmghy%)Wm&ﬁ?ﬂiﬂdropyrazol

yl i dene] hydr g)@-?ﬁ&:ﬁ-@-’fﬂx{nu-@%d%xy M%p@_gﬂ%lw &4 boxylic aci d 35 Fol | ow

t he procedur exanpl e exce strtuting 5" -chl oro-6- quoro 2' -
hydr oxy- 3' - ami nofoYAE g proge %PBWP‘egc)aW‘WPW“Pﬁé’CE’BWpﬁJﬂ'{?H" T om exanpl e
Ic), the tit hlroxy-3™-nitrobiphenyl-3-carboxylic acid; for 6-(5-chloro-2-hydroxyphenyl)-pyridine-2-

25  carboxylic acid;, the title compound was prepared as a solid (1 g, 86%). MS(ES) m/z
312(M+H)", 623(2M+H)". '"H NMR (300 MHz, d,-DMSO0) 6 10.8(s, 1H), 8.13(d, ] = 2.7Hz,
1H), 8.09(m, 1H), 8.0 (dd, J = 7.1Hz, 2.2Hz, 1H), 7.82(d, ] = 2.7Hz, 1H), 7.48 (t, ] = 9.0, |
1H).

d) 5-chloro-6-fluoro-2"-hydroxy-3"-aminobiphenyl-3-carboxylic acid;:

30 Following the procedure of Example 1c), except substituting 5-chloro-6-fluoro-2*-
bydroxy-3"nitrobiphenyl-3-carboxylic acid; for the compound of 1b), the crude product
was isolated. MS(ES) m/z 248(M+H)*

e) 3%-{N-[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-dihydropyrazol-4-
ylidenelhydrazino }-6-fluoro-2-hydroxybiphenyl-3-carboxylic acid;:

35 Follow the procedure of example 1e), except substituting 5*-chloro-6-fluoro-2-

hydroxy-3-aminobiphenyl-3-carboxylic acid; for the compound from example 1c), the title
compound was obtained as a solid (0.25 g, 42%). 'H NMR (300 MHz, d-DMSO0) § 13.7(br
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conpound was obtained as a solid (0.25 g, 42%.'H NWMR (300 VMHz, dd DIVBO) 8
13.7(br -69 2 3 NOV 2004 WD 01/89457 PCTI USO / 16863 s, 13. 1(t2r3i m)
9.8(s, 1H), 8.08 (m 2H), 7.78(dd, J = 7.0Hz, 2.8Hz, 1H) 7.71 (s %U
7.65 (dd, J = 2.1Hz, 8.1Hz, 1H), 7.46 (t, J = 8.8Hz, 1H), 7.21 (d, J =

8. 3Hz, 1H)wooilssi44{m 2H), 2.34(s, 3H), 2.27(s, 3H), 2.23%csustiikss3sVS(ES) ni z
461(MrH)' . Exanple 75 5 3'{N -11-(3.4-dineth

| phenyl ) - 5- °>§°m§ BIRRY '113}9% diﬁ}yéiéé;d%}’ 5@29178(53 yLLSaDelaarag i nels

2- hydr oxybi phen
2- (3, 4- di net K¥) ﬁé@ﬂﬂ)‘%ﬂh & b, -UZ)14@[tﬁﬁﬁﬂfby1f@z'b2l(grlm&3mFﬂi)l ow ng the
procedur e of 7ex@iYpine2 b4l3, sHE 28R I3 WS At MS@sEhhv61(Dytyr vl acetate for
ethyl acet oacetate, the title conmpoynd was, prepared as a solid (3.0 g, 649%.
'H NVR 10 (300|sz CDClB) 87 61(s, %—gﬁp—"?—%(dd J = 2. 3Hz and 8.2Hz, IH),
7.13(d, J5= @-{N4-(3¢ hexfvd o 4! RiBrazing. 3H),
2.24(s, 3H), 5 ] J:74Hz 3H). b)3{N
-[1-(3, 4-dine & gﬁ 3{&(& ctamé -1,5-di hydropyrazol
yl i dene] hydra)z?l é)dﬂaethnla}'m Bx%ymmﬁ ﬁ;ﬁrhy owaqzblo&w c acid; 15 Fol | ow t he
g rocedu Ir e , of4 gx angliewinghe pﬁxdaeiatof aﬁcalhﬁlh |1$])L§xbé'pgsugsti(tlﬁm€etﬁﬂ'l Iﬂﬁ&@hﬁbd@d?@ nygg g
propy | z - one r the c ou an
3' -am no-2' - ox%yet%éﬁ]el SEERPBE xf’f?mp gngaso?g q%ga‘%f(%ﬁd from
exanpl e [8), (Mbﬂh(ﬁm@m&bﬁﬁﬁ@b&m7ﬁ@(@ dbRaHnad 8:izal 10T 14d,06.8088, g, 93% . 'H
NVR (300 IVHZa 83dVDED), 297 &3 /7 5HDOHS 2.244) 31 D sp- 111), 7.97
(d, J = %ﬁ%? d&’\] -@SI—E, 1@8 ,H)7.%§ %8 llén?( 4%)0%7&6]2 (m 3H),
2.7 (t, ,228(s 3H), 2.24(s, 3H, 1.8 (m 2H), 1.1 (t, J =
7. 4Hz, 3H) By My (376 dimathy 1phehly-§-8x043-ghiopwil [Pydikydepyhzph-&- 0x0- 3- propyl - |
, 5-di hydropyg,l%@]hyémﬁj,d dpﬂﬁ,wgi,@eﬂlrggcagbogﬂmgéﬁir oxy-3' -tetrazol - 5-yl bi phenyl

25 Fol | 0\9/ t he procedure of~ exanp , except substituti nq
2- (3, 4- diret hyl pHEHgHY fhe p@"‘iﬁ'f‘“@ﬁf/?xa‘??]& lﬁ?r WF%‘BW‘%&‘EE)? (t-dipethylhenythe conpound
from exanpl es-papyldddiilydfopyrazoh§-drictsythé m@whframeammm3mml3)m&h&-1’et razol e for
t he conpound ined as a solid
(0.06 g, 369 JM@W’%&*‘ME‘” ég‘g‘%ﬁ% P‘E 08 (d, J
7.4Hz, 11- 1) compound wapobtained as gsolid (4145 8. P3%)- DMSOM IMH) ., 2.7 (t, J
30422 7. gHz @L4)IH), anzszm)ssww)zmmmas,-m 1H), 88(dv = 3an 1ip,0%2(t, J
3-[N -Ff (3 65?6% %MH%I ?Fé?}'ga © %’ﬂ%% 3F 3802 AN ] 5 i hydr op
yrazol -4. yF{ ydra2|no) 2' hydroxyblphenyl 3-carboxylic acid;

Example 76

II\III

hydroxy-3™-tetrazol-5-ylbiphenyl

25 Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)-
5-propyl-2,4-dihydropyrazol-3-one for the compound from example 1d) and 5-(2-
hydroxybiphenyl-3*-amino-3-yl)-1H-tetrazole for the compound from example 1c), the title
compound was obtained as a solid (0.06 g, 36%). 'H NMR (300 MHz, d,-DMS0) § 8.27 (s,
1H), 8.08 (d, J = 7.4Hz, 1H), 7.78 (m, 3H), 7.65 (d, J = 8.2Hz, 1H), 7.18 (m, 4H), 27,7

30  =7.5Hz, 2H), 2.27 (s, 3H), 2.23(s, 3H), 1.8 (m, 2H), 1.03 (1, J = 7.4Hz, 3H). MS(ES) n/z
495(M+H)',

Example 77
3™ {N"{1-(3.4-dimethylphenyl}-3-(1-methyl- 1 H-pyrrol-3-yI)-5-0x0-1,5-dihydropyrazol-4-
ylidenelhydrazino }-2-hydroxybiphenyl-3-carboxylic acid;

35  a)3-(1-methyl-1H-pyrrol-3-yl)-3-oxo-propionic acid; ethyl ester:

To a suspension of 60% sodium hydride (5.1 g, 128 mmol) and diethyl carbonate
(10.3 mL, 85 mmol) in benzene was added a solution of 3-acetyl-1-methylpyrrole (5.25 g,
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35 a) 3-(1-methyl-IH pyrrol-3-yl)-3-o0xo-propionic acid; ethyl ester: To a
suspensi on of 60% sodi um hydride (5.1 g, 128 mmol ) and di et hyl Cart}"?ﬂﬁﬁ[}gg
(10.3 nL, 85 mmol) in benzene was added a sol ution of
3-acetyl-I-nmethylpyrrole (5.25 g, -70 2 3 NOV 2004 WD 01/ 89457

PCT/ USO1/ 1%woasssd87 ol ) i n benzene dropw se over 45 m npcTlugoiiessdur € was
then heated for 30 mn., the mxture was thickened to a paste towards the
end of reacti.pn. mixt [, ut e acetate and
careful ly ac'%130 foph mg)enmlirehcfil‘o el%ergm H’eﬂie\%g%'rp w\i\“fésenacfaté%iﬁ" % in, fyers

separ at ed anmlmwaﬁdud@nﬁsl twew@eﬂndﬂmfwt@nr@lbnmmmoé@d.t i mes) .

Combi ned 5 OfiGad with W1 a%ﬁ@ﬂﬂ cHtefully é@ﬁitlﬁéd withac&fd 288OWeRPGRAIdedlRd Under

reduced precessure to giv crude e cru was_further purified
t hrough col uH?‘F“csﬁ?aéaﬁ"é‘t“g F‘ﬁﬁ‘l’r&?"‘lﬁl’f’ "GQC‘ ("6@9@@&%%‘6&6@‘?"%@9%%) to give
the titl e5coommitiwhs wWéshéd gith 8AE4) dried khdNiditeftARA uiddr reducedrdcddsuB1o/giR6(s, 1H),

"'1

6.5(s, 2H), 2 A 2Hz, 3H) b)
2-(3,4-di rretﬁffﬁeﬁﬁm 1 HIS- é“’@?@&&rp dmﬁm@] ﬁ"mﬂ%(po?a%g%?h& ropyrazol - one:
10 Fol | owi ng(sPRethyk aseeer’mxel%ro e%ahmrﬂecqwundé}&e&‘%éuﬁM@

3- (t1 et thylt tbb]?:])&"{ﬁq[@i .18y, Bbos-ﬁnwpc:ﬂnrmlmrm de(s @Hb1|>1'2 6$%ﬂi,03m‘ og 2e(t%)hyl
acet oacetate | a so g,

MB(ES) m z 2@5?(( “Bfl"‘?‘yw ?ﬁ“’%@fﬂﬁﬁ’ﬁﬁ% % 8??9¥”3° éﬁ met hyl - 1H
pyrrol 31§/ ) - 5- oXiplbwisg Wit prechdwp pi exarople 1d), except substituting 3-(1-methyl-1H-

4-yl i denel hyglrags. 91?’3’ “oR0-f Jam@rlezarabbm%aw foﬁemaéaeraerarecm@ﬁn@bom dung Fol 'ow the
procedure of exarrgp(g sﬁce subst&ﬁét - di et hyI phenyl) -

5- propy! - 2, 4¥HiFHY ‘W’rs&]ido( H&nd from exanple 1d) and

3' - am no- 2' - )3y N Oi{pii-qiinethylphe Byl s (1bmethyll-il B-parcel 3:y DF Boxot Iedibyirppazntt f r om

le 1 lid (0.099g, 43¢ "H
VR (300 342"'9%%‘6% PR phin ARPLAERAT ® 10 e de (s 1y 7. 95

, 7.

(d, J = 1 fpllowt sgr%qﬁlr-feeﬁamnle 10, exepgt substituting - iz’* qheethﬂebewlh 1H),

:7)). gg( (m 2H) }przpﬁa 4(dihydidplrazob 3-8 for, thelcomphind Filém exdniple 1@) ﬁﬂGGiamlﬂo-?-EXZ 8:—IZ, 7éH) :
S, a e

3- {Nt R 1§5|2.,E0,&53 éf°’§‘ﬁw?m4¥@d@m%‘§-w bl . Bam

5- di hydropﬁﬂwﬂ-‘ﬂs obygiged @ %sp g/@roa%a f‘ﬁf"’) W@%W@%I@f@@k@z’dl‘) 5-yl bi phenyl
FoI | ow t h@rmnpedw EHRB.12620M)] 5@ ) = serFE eI, $BDGH, Bmwlmgrd J=
3, 4- dpgret hyd b ?Qﬂ{) 1@7%%&%*'23' bE9Y T Bl 1 YAH;, fanyte By dr opyrazol - 3-one

-(

or the ConpoGun
-(2' - hydrox%%t@n%ﬁ9(83%ﬁlzﬁéﬁ-@y234(slﬁm MS(ES) ov2808(+H) he conpound from
xanple 1Ic), the title conmpound vva Bxaapleggned as a solid (0 078 g, 35 %. 'H
Q) ok

('DU'I_“I\)I\.)I—‘

3.89(s, 3
3 H) 2.244s, 3H) FOW Ea)roﬁgdire 53&%&'&&), except substltu|t_1?1g 2-(3, 4—d1mc(:thylpher|1_3lr)l)-
5-{1-methyl-1H-pyrrol-3-y1})-2,4-dikydropyrazol-3-one for the compound from example 1d)
. and 5-(2-hydroxybiphenyl-3>-amino-3-yl)-1H-tetrazole for the compound from example
Ic), the title compound was obtained as a solid (0.078 g, 35%). 'H NMR (300 MHz, d,-
DMSO) 8 14.0 (br s, 1H), 9.7 (s, 1H), 8.26 (s, 1H), 8.1 (d, ] = 7.5Hz, 1H), 7.85(t, J =
30 5.0Hz 1H), 7.82 (s, 1H), 7.75 (m, 3H), 7.62 (s, 1H), 7.24(s, 3H), 6.9(s, 1H), 6.7(s, I H),
3.89(s, 3H), 2.29 (s, 3H) 2.24(s, 3H). MS(ES) m/z 532(M+H)".

Example 79
3-{N*-{1-(3.4-dimethylphenyl)-3-furan-2-yl-5-oxo-1,5-dithydropyrazol-4-
ylidenelhydrazino]-2"-hydroxybiphenyl-3-carboxylic acid;

35  a) 2-(3,4-dimethylphenyl)-5-furan-2-yl-2 4-dihydropyrazol-3-one:
Following the procedure of example 1d), except substituting ethyl-+-oxo-3-

furanpropionate for ethyl acetoacetate, the title compound was prepared as a solid (2.0 g,
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Example 79 3'-{N4

- (3. 4-di net hyl phenyl ) - 3-furan- 2-yl - 5- oxo- 1, 5- di hydr opyr azol - 4-

, Yl i denel hydrazi nol -2" hydr oxybi phenyl - 3-carboxylic acid; 35 a) qum
2- (3, 4-di net hyl phenyl ) -5-furan-2-yl -2, 4-1 hydropyrazol - 3-one: Foll ovm ng t
procedure wiommesspl e 1d), except substituting ethyl--oxecysbi/isdddpr opi onat e
for ethyl acetoacetate, the title conpound was prepared as a solid (2.0 g

-71 23 Novi P CDC13) S ’
7 7a(s, 114)e %‘%y?‘%%?%%ﬁ s AR gt ST A78E W™D G
= 7. 8Hz, 19 1H67.3(d ] = T8Mz, 18).68(x 1D, 268 (5, 28D.3(36s, 38622 (1. (s, 1H). b)

3'-{N - [ 1- ( 3’b§1’3 QNtﬁgiﬂ Qﬂ%ényﬁ'f’;fﬂ#aﬁ‘@ggs W.o—ﬁS-%fB‘r (g-éthydr opyrazol - 4-

yl i dene] hydragzi nq r OX é car boxyl1c "aci 5 Foll ow t he
procedur e of Y&% d@""!"%g/ héi‘@@ﬁiph%"éi %‘fqﬂt"lﬂll"ﬁ@‘dQ (3, 4- di met hyl phenyl ) -
5-f ur an- 25y| 2, 4- Flillow eheqpoceduzodf eidmplect e, a(ceﬁtb&)smﬂi@QL{H,ﬂLdfnﬁeﬂ@bE@ﬁﬁlDlﬁpl e Id) and

3 i no- d f
exampl o 16), W—?FIYMS@%@K TR e bRt on Sempr T SREFSERG 1000
NVR (300 MHz 2-hydropybipiynys3-sarbexylicsacid; fopphe c@p@ur(@omqn;mplelcae‘he(tsle 1H), 8 15( s,

1H), 7. 95 (mco d was 8aitéB as 4 lsBlid 6227g11(9dﬂ,H1~3MR 30Nz, &Q)mg; 8814@'1? 7.63

l(\/tB( £9) m . 49 ﬂlﬁ%—i} Y@Xgﬁ{){neugga %5(511&)('?95 &b % s% s ZI-I)3HI_'91( 2035y, 39

N - El - ( 3,18- dlamtﬁ,ﬂﬂzl nﬂema() 1 3-TE iz a1, 2723 (mB3H)XDHE, 18), diskiy AHD pos, M - 4- y
| denel hvdraz gzy 3'-tetrazol - 5-yl bi phenyl 15 Foll ow the procedure
of exanpl e 1e) except substituti ng 2- (3, 4-di met hyl phenyl ) -

5-furan-2-yl - 2, 4- di hydr opyr azol - 3- ok&2mRk80% he conpound from exanpl e | d) and
5-(2'- hydrosg N‘r- imeth ' 4} R yi-5-bkd ES-tib rabéM4- t he conpound from
exarrplelc)ﬁﬁ&&Mg ohal.ngd as a solid (0.022 g, 1 1%. "H
NMVR (300 NHz s, 111), 8.56 (s, 1H), 8.26(s,

1H), 8.118d, J = Fellgwghe procydurent %mplsde) grcept subglitting - (hrdinpthylpbenyltH) . 7.9 (s,
%/E')( iES)7 r7ﬂ5 El rgﬂS etk 2-y12, Q&h)(diﬂpyﬁ'z“)lﬁ ofe fof the céhl‘[Dounda’roﬁz exﬁn%ple W)md 2e2(s, 3H)

z a 0X0-
4-trifluoro ’g'%&l—glﬁhgwﬁ? %‘*& yﬁ lg}%w%{g{gr e com%‘?l"?dcfgﬁbﬁx n@? 1o, et
zzmol bi pheny Fongponid V@&Omﬂ!&eﬂtaﬁ p Sdlid 7 PAwt HDH MR 380V, R-HMSO0) § 14.0
a)l,1,1-trif ksum)@d\ts( L (] qms&sgsm)rmunheﬁm iy s [RLNAGsY| f onami de:

I:Olll (i)wt Hﬂ 3%%?"('%) %@mﬁé ei%ﬂ&p@ngf Itl) nrret hanesul f onam de for

t he corrpound (9 PHR .25 AD. MS(ES) mid95(M#H)Y.e conpound was prepared (100% . 'H NMWR
(300 Mz, CDC13) 8 7.4(m 3H), 7.17gfghoky = 7-5Hz, 1 H), 6.75 (d, J = 7.8Hz,
2H), 6.55 (tN- g’-h_dmx' N-[3-mlethyl-5-oxo-1-(4-trifluoromethyl-phenyl)-1,5-dihydro-pyrazol-4-
lidene Jhydrazino }biphenyl-3-yl}-1,1,1-triflnoromethanesulfonamide

25  a)1,1,1-triftworo-N-(2"-hydroxy-3-aminobiphenyl-3-yl)}-methanesulfonamide:

Follow the procedure of example 1c) except substituting 1,1,1-trifluoro-N-(2*-
hydroxy-3™nitrobiphenyl-3-yl)}-methanesulfonamide for the compound of example 1b), the
title compound was prepared (100%). 'H NMR (300 MHz, CDCI3) § 7.4(m, 3H), 7.17 (d, J
=7.5Hz, 1H), 6.75 (d, J = 7.8Hz, 2H), 6.55 (t, ] = 7.5Hz, 1H).

30  b) N(2-hydroxy-3*-{N-[3-methyl-5-0x0-1-(4-trifluoromethyl-phenyl)-1,5-dihydro-
pyrazol-4-ylideneJhydrazino }biphenyl-3-yl}-1,1,1-trifluoromethanesulfonamide:

Follow the procedure of example le), except substituting 5-methyl-2-(4-
triflnoromethyiphenyl)-2 4-dihydropyrazol-3-one for the compound from example 1d) and
1,1,1-trifluoro-N-(2-hydroxy-3"-aminobiphenyl-3-yl)-methanesulfonamide for the

35 compound from example Ic), the title compound was obtained as a solid (0.041 g, 18%). 'H
NMR (300 MHz, d,-DMSO) 3 13.7 (s, 1H), 9.8 (s, 1H), 8.19 (d, J = 8.6Hz, 2H), 7.8(d, ] =
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30 b) N-(2-hydroxy-3
-{N -[3-net hyl -5-0xo0-1-(4-trifluoronethyl-phenyl)-1,5-di hydro-

pyr azol - 4-yl i dene] hydr azi no 2 5 NOV 2004
} bi phenyl -3-yl)-1,1,1-trifl uoronet hanesul fonam de: Follow the procedure of
exanpl e | ewo wasedpt substituting 5-nethyl-2-(4- PCT/US01/16863

trifluoronethyl phenyl)-2, 4-di hydr opyrazol - 3-one for the conpound from

le Id , g
-e)risglr)o?(y 3) ggﬁﬁ,ézgr} 7]T(Erjl %Mpﬁra?d%ﬁ?ﬁ suSI(f"bn}Q dgd%o Olflﬁéﬂ)s%l B’h‘pound from
exanple lc), zﬁh@?’ﬂsﬂ@ @Eb@fﬂsﬁM@bbt ained as a solid (0.041 g, 18% _°

NVR (300 Mz, d6-DVBO) 8 13.7 (S, 1¥lmpOwS (s, |H), 8.19 (d, | = 8. 6H, |
oH), 7.8(d, / 6 Oz, 2H), 7.7 |
(d, J = 2.8 k' 7.15 (m

2H), 2.355( s ylidehe M6 %81 Hlulm'i_t_ﬂ;.Lh 2 -h drOX -3'- N -
1(3-f uoro4.nmeth ﬁout;@r&,ejpwcgd“;@{f xeip ?ll%&cﬁgﬂgﬁg‘g?ﬁ@gg £4- 5 lidene

ydr azi no) bi phenyl - 3.y, uoro e Follow the

I

procedur e of W%EF‘BY]P}@WD'%Q‘E@&J%’%%‘@@EquH’g coopaupcijem exapngle 1d) and
T(rjl) fl ugr OrZreE by3- ﬂmwnieﬁmhﬁmydm@ymamyd@yah B&-3L e f&hﬂc&%ﬂﬂf&% f gom eX?rfpl e

an [ t en net one t1o0r
t he corrpoundg}"fﬂtngiéq )étheu{]re "%0 nQ f'%b}ﬂtmeflf”so%én% %tqv\ggq%ﬁ% d as a solid
(0.038 g1017%Hz,4aW)@3©G(sl (s, uﬂ)m@@ﬁﬂmﬁ_s(tm:(?ssﬂzt ND.B3@.Xs, 1H), 7.7
(m 3H), 7.548Hz 18, 7377(8!1-283ﬂ1lz|)1|1_16773$d(ﬂisdﬁz—1ﬂ) 1%'1%;2}&)"&35(? 3ﬁ72(3t J =

(m ,

E/B?Eé) MZSSE(@HWS&SQ};% %%’ N (2- hydr oxy-3 - Ar S

L(4-fl uoro-3-net hyl phenyl ) - 3=net hyl E@Ml 5-di hydr o- pyrazol -4- 15

yl i denel hy_dyazi, 4_ m’_de Fol | ow
t he procg ure,. )
trifluor e ¢ ANGE TS he conpound from
exanpl e 1d) and Follow the procedure of cxample le), except substmmng 5-methyl-2-(4-

2- (4-f1uoro- %HH&BM){QIE}E é;éﬁ@&ﬁ%@ Buots f& mxgar@gxﬂﬁ@m ex%n@%% Loy the

elhydragmo :.1 -3y

V

conpound from exa a sol | d
(0.042 g, 1894 N%Wzl yipfrmetyl-2 ?j@hm%3me for the compognd figmg (5, 1H) ,
I7H)83 (7dc51 63 ex’hmﬂHZc)aﬂ’ldutVea&Hﬂouilﬂ‘l)vasoEtaﬁmEdﬁlasolH@)Mﬂg,i%ﬂmNﬂR@OO and 7. 8;2,3
(< sty e M ‘*J’"%?SNW&"%%@ B I Paldhe ok it ey > 5
4-di f1 uoro h&H 1134ddeds 0@ 5850, 53¢ d= 4R 1), $43 o, 2Hp M(m&ﬁel hydra2| no

) bi phenyl - 3- yks(sbmﬂs(sbmmsmsmmsbmul fonam de Fol |l ow t he procedure of
exanple |l e), except substituting 5 - BRL h}é - 2- (4-

trifluoronet hyI henyl -2, 4-di h_g g -3 one for the conpound from
exanpl e 1 d)¥&% - difluorophenyl)-3-methyl-5-oxo-1,5-dihydro-pyrazol-4-

25 lidene}hydrazino }biphenyl-3-yi})-1,1,1-trifluoromethanesulfonamide
Follow the procedure of example l¢), except substituting 5-methyl-2-(4-
triflooromethylphenyl)-2,4-dihydropyrazol-3-one for the compound from example 1d) and

2-(3,4-difluorophenyl)-5-methyl-2,4-dihydropyrazol-3-one for the compound from example
Ic), the title compound was obtained as a solid (0.045 g, 20%). '"H NMR (300 MHz, d,-

30 DMSO0) & 13.7 (s, 1H), 9.8 (s, 1H), 7.98 (m, 1H), 7.78(m, 1H), 7.73(dd, T =2.7 and 7.0Hz,
1H), 7.53(m, 4H), 7.3 (d, J = 5.6Hz, 1H), 7.18 (m, 2H), 2.35 (s, 3H). MS(ES)
m/z554(M+H)'.

Example 85
N-(3-{N-[1-(3.4-dimethylphenyl)-3-methyl-5-ox0-1,5-dihydropyrazol-4-
35 lidenelhydrazino }-2-hydroxybiphenyl-3-yl}guanidine
-amino-3-{ N[ 1-(3,4-dimethylphenyl)-3-methy)-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxybiphenyt (0.065 g, 0.16mmol) in methylene chloride (10 mL)
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2- (3, 4-di fl uorophhenyi)-5-net hyl -2, 4- di hydr opyr azol - 3-one for the conpound
fromexanple 1c), the title corrpound was obtained as a solid (0. 04328? 2004
2099 . 'H NWR (300 MHz, d. 30 DvsO) 8 13.7 (s, H1), 9.8 (s, 1H), (‘Pr’(
1H), 7.78(m 1H), 7.73(dd, J =2.7 and 7.0Hz, 1H), 7.53(m 4H), 7.3 (d, J =

5. 6Hz, 1H)womasstm 2H), 2.35 (s, 3H). MS(ES) m z554( Wiuserfe¥adnpl e 85
N-(3"-{N- 1- 3 4 di met hyl yhenyl ) - 3- met hyl - 5- oxo-1 . 5- di hydr opvrazol - 4- 35

lid d .
L no- 3. (1 e e ROt meRy iy Moutsa@Rbt & BTomon- The gt opyr azol - 4.
yl i dene] hydr awbityre yasstfrpdiat oooyisempesyd fof (B 166 They, 1.Bnlldinoolagetic sidyit20y| ene

hlorid 10 d
wth 150 - B ek %ﬁdﬁﬁﬁ?@ﬂ}eﬁ?ﬁ“ﬁ%?ﬂ? RS apptgRas gy, et e

m xture was SQOFFNfraipngfe reERliReERR AT % @‘W@ﬂw%ﬁ'ﬂe&saﬁiﬁﬂ

trifl uor o&cepévalep@iod g, 58%) MBESYI/ABE(My-HENe chl ori de was added, the reaction
m xture was stirred for another 18h'i3x Af§ er concentration, the resulting
gum was washed W|th dlethyl ether to—grpve—t etltle as ared5powder (0.03
91 58% |VS( 3 re b y QX (N v / 4o A 41

i H L 2 3 |
1) -3-ethyl - -(pag he LM%@@WOI 4-yli denel hydra2| nol 2
hydr oxybi uhe - ALkl aﬁ] dﬂ%
2- (3, 4- di net %yl ’é‘tl)Fﬂl‘? hykr2,4- YROBFERY 9ol - 3- one: 10 Fol | owi ng t he

pr ocedur d0of ex arm:lllewing)he peoxaiefpiof swinplt 14) dxtapgsubitinyting gthyl propiosyll aceet ate  for
?L“%'NR“?ESS%%@*% el GBS YARRREDBNE A5 4B Bt %, 1, O 0
7.1 (d, J = CRG13 §76(§1H)(7§6(d2‘13’1=)22112@ &Ho L), 721@8’1%4H23H) 2. 24(s.
: 3H) 1 [2(1t(3jm—32I(s5tH%23@z4)H) D28 (s, 3H), 2.24(s, 3H), 1.2(t, ) = 75sz3H) . /i denel b
Z |

dra2| no }- E‘,)A‘; ﬂht{??r%g&gﬁn% 91?3 Ehhlyg "&‘%X‘?%Y]"“BY%”M# ?%Fééﬁpﬁlg lprgcedure 01}/
exanpl e Ilé) Zélx@eplblpbﬂbkﬁmvlngmﬂrw 4- di met hyl phenyl ) -
g et hyl - 2 4-di hyokvdnwmzﬁﬁlce&ew& 1&)Pﬁc&p9§ﬁmmﬂgﬁxmlﬁfeaﬂmeﬁy%d]g and

-am no- - ro e I C ro
oxanpl 0.1 o) . STHEEH SRR ok A B mpp o el Wb fBbodn o 3009
NVR (300 Mthydwxymal 3Sabgxydic X@1; g the Lhippousd fFong exampleflc), @etit& (s, 111), 7.98

(2d:5 J :2 i wal o %%m(d% s]oh:r(o7033 119%}*%11\11«!211@501(@%3 Wﬂso g1 318%1 %H)m{
4'57EWH_D E§§a 9&?(371%9 M(sfmgt(? §(d,J ’77Hz,1HST‘783(dJ 77Hz 1H) 7'95 (ES) z

4- di met hyI vhely?.) (8- Bél)hlyﬂ(m&l{)m?l(s,WDMdBHNyBaZD#MH;BHdM%ES)Wi azi nol - 2-
25 hydr oxy- BAﬂMLﬁ)a_zol -5- phenyl

Example 87
3-(N*[1-(3.4-dimethylphenyl)-3-ethyl-5-0x0-1,5-dihydropyrazol-4-ylidenelhydrazino }-2-
25  hydroxy-3'tetrazol-5-ylbiphenyl
Follow the procedure of example le), except substituting 2-(3,4-dimethylphenyl)-
5-ethyl-2,4-dihydropyrazol-3-one for the compound from example 1d) and 5-(2*-
hydroxybiphenyl-3"-amino-3-yl)-1H-tetrazole for the compound from example 1¢), the title
compound was obtained as a solid (0.055 g, 29%). '"H NMR (300 MHz, d,-DMS0) 6 13.8
30 (s, 1H), 9.8 (s, 1H), 8.25 (s, 1H), 8.09(d, J = 7.5Hz, 1H), 7.76 (m, 4H), 7.65 (d,]=7.2Hz,
1H), 7.22 (m, 3H), 2.5(m, 2H), 2.28 (s, 3H), 2.24(s, 3H), 1.3 {t, I = 7.5Hz, 3H).
Example 88

I{N-[1-(3 4—d1methylphenxl}:S-ongi-ﬂnen-z-yl 1,5-dihydropyrazol-4-
ylidenelhydrazino}-2-hydroxybiphenyl-3-carboxylic acid;

35 a) 3-oxo-3-thiophen-2-yl-propionic acid; ethyl ester:
Follow the procedure of example 77a), except substituting 2-acetyl thiophene for 3-
acetyl-1-methylpyrrole, the title compound was prepared as an oil (7 g, 64%). 'H NMR
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Fol |l ow the procedure of exanple | e), except substituting

2- (3, 4-(hmet hyl phenyl)- 5-ethyl -2, 4-di hydropyrazol - 3-one for theﬁmmp
fromexanple 1d) and 5-(2'- hydroxybi phenyl-3"-am no-3-yl)- I Ht for
t he conpound fromexanple Ic), the title conpound was obtained as a solid
(0.055 g, Woausysr NVR (300 MHz, dd DIVBO) S 13.8 30 (s, IletirSeiBiedes, 1H), 8.25
(s, 1H, 809(d J = 7.5Hz, 1H), 7.76 (m 4H), 7.65 (d, | = 7.2Hz, 1H), 722
(E;”ang:")e o5 Béﬂt}uﬁli')cm%%)z@/'ﬂs?d 13388, 18), 9458 1 ShBne, ty3 7(1t(t,JJ49Hz,1§J:'Z’ 3H).

4-di met hy- Ipﬁ%ﬁ'}/ﬂ)ﬁ)@%ﬁcﬁ@rkméﬁﬂﬂi}mﬂ 5-di hydr opyrazol -4- |idene drazino

1-2' -h drox Hin-BgRinam ﬁn@ffyh%ldph&l BAlK iR r@}mol-’.’o-one
3- 0x0- 3-t hi ophene_z cid; gb | | oW t he grocedure of
exanpl e 77a) gﬂ%/“"gg F’H% ample. #‘??ﬁ“f’fﬁw ~P%g7-tiophen

acetyl - I - Jret yiyprgpionicatid; etnyhstet fot ¢1lty] ezmpe@tareithasite @mppad s japadasai | (7 g,

649 WHz, CDCI 8
o s EPLRIRCI ST MOG0R oyl 50 ¢
(m 2H), 3. BIHz 151l 23882 15), 39 s, Blp2. 286wPH), BPSGs, 3
2-(3,4-di rret&)yl.m@pw‘;-.cﬁmgmy BEP5-gxoy3- thgn_éy{iu bgaq,g,@}pwma]qL 3-one: Fol | ow ng
t he procedurql of exan é)%?f €8 ﬁé i{ |ng 3- 0x0- 3-t hi ophen-2- 5
yl - pr opi oni ¢/i4& HW'@F &YOREP tﬁ@?"y acetate, the title compound
s s et e S e

' na'uo -2-y1-2 d 0 or mpdund frem example 1
1H. 2.28 7758
TN (2 RGeSt compad Eog s ) iy azcl -4
yl i dene] hydr@mpmm}lvﬁs etitaibd axa/dolidh{da ¢ 44%) CHMNMK (300 BHa ol -HMS0) 0 1£0(s| ow t he

d f I b h | - 5-
[ ophen: 2 YD AR Glsgr 881 (BRI A0 TRnc L b MH TR < 1) ana

3' - anmi nol 2" 4y HSIRy F‘r&%‘?l@t%@ﬂbéﬁ}lzi%(saﬁpd“s@&m’t‘ﬁbl(]'ﬂﬂ)'fﬁ)ound from
exanple Ic), the title corrpound Waﬁgﬂtea ned as a solid (0.09 g, 44%. 'H
NMVR (300 MHz,, d : 4 (s, 1H), 8.01(d, J
= 3. 7Hz, 1H"- 7.65 (m 2H), 7.25(m
4H) , 229( Exarrple 89 3. N 3-c

clorol-134 34@%1‘1.3.3% o‘ic@ﬁaéh <Hr-h drool 4-
yl i denel hydr azi ng_J ¢ dr raplb;ep q&éﬁ;ﬁ cartb X I|c acid; a)

3-cycl opfopyl - ?govb%éﬁo%eﬁ?% e g y‘f""%ét‘ég %0 Fol | ow t he procedure of
exanpl e 77a)cyclepropyprethylitetoné forid-pastyl-1-omethlylppraip fhemtle topipRendgvagprepred as

3-acetyl - | - npLhyisBy, 5 D@PHNIHE Job MIg, @mp&m@(M@)Pfﬁﬁﬁﬁﬂﬁ 2§§n, lﬂ) solid (5.5
g, 90% ' H N, (300 L3 St 2ebm 2H) 355 (5 24(m 111),
1.3 (t, J = P%F L 2k 2H)
b) 2-(3 4—d1methy]phenyl 5-thiophen-2-y1-2 4-dihydropyrazol-3-one:
25 Following the procedure of example 1d), except substituting 3-cyclopropyl-3-oxo-

propionic acid; ethyl ester for ethyl acetoacetate, the title compound was prepared as a solid
(3.9 g, 64%). MS(ES) m/z 229(M+H)".
¢) 3-{N-[3-cyclopropyl-1-(3,4-dimethylphenyl)-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;:
30 Follow the procedure of example 1e), except substituting 2-(3,4-dimethylphenyl-5-
thiophen-2-yl-2 4-dihydropyrazol-3-one for the compound from example 1d) and 3™-amino-
"-hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), the title
compound was obtained as a solid (0.07 g, 29%). '"H NMR (300 MHz, d-DMSO) b 13.8 (s,
1H), 9.7 (s, 1H), 8.14 (s, 1H), 7.99 (d, J = 7.9Hz, 1H), 7.8(d, ] = 7.9Hz, 1H), 7.7 (m, 4H),
35 7.01 (m, 3H), 2.27 (s, 3H), 2.23(s, 3H), 2.16(m,1H), 1.19 (m, 2H), 1.18(m, 2H). MS(ES)
m/z 469(M+H)".
Example 90
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b) 2-(3, 4-di net hyl phenyl - 5-t hi ophen-2-yl -2, 4-di hydr opyrazol - 3-one: 25
Fol | ow ng the procedure of exanple 1d), except substituting

3-cycl opropyl - 3-oxo- propionic acid; ethyl ester for ethyl acetoace%%ygvzmhe
title conpound was prepared as a solid (3.9 g, 64%. MS(ES) nmlz 229( MtH)

c) 3 -{N -wo-oggmbkpopropyl -1 - (3, 4-di net hyl phenyl ) - 5- oxo- 1p5n@yhmﬁugpyrazol-
ylldene]hydra2|no} 2 -hydroxyblphenyl 3-carboxylic acid;: 30 FoIIOM/the
procedure of > le -Lnethylphenyl

t hi ophen- 2- joats fronlexanple I d)
and 3 =am noylide

; for the compound from

ﬁ@%”?ésolma“*%%‘ i '*M‘ s 55 5 ol (0,07 5 209, T
J = 7.9Hz, 1H), Folpwt eymdegﬁﬁmn‘ﬁ;ﬁa ?"GFPKSH?S“EE&%@ icggltgey i 3H), 2.27

(s, 3H), 2. 2a6191-1 ﬂihﬂlylpﬁml@(mhﬁd-ﬂompdunﬁﬂaa.{mpa&ﬂ-l):sasbhd.ﬁ(’lg’,]Zl%b:l)l\dS(BS( ES) nmz
469( MtH) ' ﬁﬁ&g&L -75 2 3 NOV 2004 WD 01/89457 PCTI US01/16863 3'-1 N - [
1-(3. 4- di met eny -5-0xo0- 3-t hi azol - 2-yi -1, 5-di hydropyrazol -4- ylidene

byddr azi nol 12219@?3@75 P@h%mlyz‘i-gh!ﬂa@b@moée ‘acid: a)

3- 0><0I 3- t7 ?' ;ﬂol a?o}ﬂt)wﬂé %Qb@fﬁdtﬁreaﬁdxgnpl@i({))’f{xgéﬁi@(o-}tﬁﬁidl brBflord OCedur e of
exanpl e 77a pt su utin ace zone

acetyl - 1-r né F?tf)'l eﬁ{yk@"tf"fcf - thed tﬁfﬁ?vfﬁ?f Tﬁ{sé‘tfméfg(oé%ol id (1.7g,
21% . NSIES) 15%ﬂmsmsm@meﬂw+ﬂb‘)

2 met hyl - 5t §isaael s & ddimdnpbhi/AbRPYAREAL:E1 SRy el G- NY. L he procedur e of
exanpl e 1d) except hi azol - -¥ propionfc “acid; ethyl ester for

et hyl acet oaﬂ@?“&ibé'd"“f-‘ﬁ%} “Fhydrexybighepdi icgridpared s a solid (0.35g, 10
159 . MS(ES) m z Falew Wklhocedage of example 1e), except substituting 2-methyl-5-thiazol-2-yl-

3 N 1- |, 5 , L hydr opyr azol -
yllgene% ( Z|ng¥aégxh25§%¥ §$§ﬂgﬁﬂwﬁ%%£g8é@l %f%&%ém% Q Fglloaythe

pr ocedur ofhyés@ayﬁwl@nxlé)wb@w éfﬂd %B@F?@WP@WPIHW»@FQ% azol - 2-yl -

2, 4-di hydr Opa&@&ﬁ.huasme‘d@sagohﬂa(somgm%mmmwmldenmb)amb@r =ani no- 2'

15, Ty oxy bt D PRI Bk Pt D, SRS AP, 2, 1) e
DVSO) 8 13. 02%%¢3H)SMSIE§)W1951?(M'§{) I H) 8 16 (s, IH, 7.99 (m 2H), 7.7(m
511), 7.2 (m 3H), 2.27 (s, 3H, 2 ﬁ'pg,g 3H). M5(ES) mlz 512( MtH)' Exanpl e
120 %' 3b, N e il 150 L i 0 Bl B 50l R 5.4 |1 e
drazino = ~ :
_hyirmtmehenvl—3—carboxch acxd
a) 1-(3,4-dimethylphenyl)-5-oxo-4,5-dihydro- 1H-pyrazole-4-carboxylic acid; ethyl ester;
Following the procedure of example 1d), except substituting
diethyl(ethoxymethylene) malonate for ethyl acetoacetate, the title compound was prepared
25  asasolid (2.68g, 89%). '"H NMR (300 MHz, CDC13) 8 7.7 (s, 1H), 7.55 (s, 1H), 7.5(d, J =
7.8Hz, 1H), 7.2 (d, ] = 7.8Hz, 1H), 4.3 (m, 2H), 2.35(s, 3H), 2.33(s, 3H), 1.4 (t, ] =7.5Hz,
3H). MS(ES) m/z 261(M+H)".
b) 2-(3,4-dimethylphenyI)-2,4-dihydropyrazol-3-one:
The compoun from example 91c) (1.34g, 5.15mmol}) in 10ml methanol was
30 treated with 10% sodivm hydroxy solution. After stirring at room temperature for three
hours, the reaction mixture was heated up to 100°C and agitated at this temperature for 48
hrs. 3N hydrochloride was added to acid;ified the mixture to pH=4. Ethy] acetate was added
and the layers were separated. The organic layers was combined, dried over MgSO4 and
concentrated to give the title compound as yellow powder (1.5 g, 87 %). 'H NMR (300
35 MHz CDCI}) 67.6(s, 1H), 7.4 (dd, T = 2.4Hz and 8.2Hz, 1H), 7.47(s, 1H), 7.15 (d, ) =
8.2Hz, 1H), 3.5 (s, 2H), 2.39(s, 3H), 2.37(s, 3H). MS(ES) m/z 377 (ZM+H)".
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a) 1-(3, 4-dinethyl phenyl)-5-o0xo0-4, 5-di hydro- 1H pyr azol e- 4- car boxyl i ¢ aci d;
ethyl ester: Follow ng the procedure of exanple Id), except substitutin

di et hyl (et hoxynet hyl ene) nal onate for ethyl acetoacetate, the title 1ol
was prepared 25 as a solid (2.68g, 89%. "H NWR (300 MHz, CDCl13) 8 7.7 (s

J1H), 7. 55“((5411@45‘7 7.5(d, J 7. 8Hz 1H), 7.2 (d, J = 7.fhausoiddses 4.3 (m
2H), 2.35(s, . 2.33(s, (t, J =7.5Hz, 311) MB(ES) m z

??éﬁn“”é'x")anpl e%ﬂ@ ?’%ﬂm%@?%%}‘%%x%#wd PUBFREEARIE (oo ca wih

10% sodi um hyres P%Ylt?t*iﬂﬁﬁxﬂlﬁ\ﬁ(tl‘ér stirring at room terrperature for three
hours, the reacti pdloWithelprdc p,qgl) g@e&%bmmgqpadﬁg[hgﬁgéag] at this
tenperature éﬁ_rd4§? hi s 3N h ochI or de was algd%g fo.ac dlfled the m xture
to pHe4. Et hgf 9y WL\%@“ chmB?’i’B BB eXARPlE Q) WE P AN at ed.  The organi ¢
| ayers wa$ cbydoexybighenylr3-adboxplie acidvij@ O campbund frore exdmpletleXitht dtlegi ve the title
conmpound as 9 3) 8 7.6 (s
corRpung 3 (gﬁﬁﬂoﬁﬂdz\m%ﬁed(a}a&hg&o% /Qsﬁ)b) 'ﬁIWB éo%@%ﬁé [%ﬁ?%?%(d Y s s
1H), 3.5 (s, (SQH)D 8.5 (sglDs79 Wy Y5 7582, B} L8( 814775% Bh)7.6%03 BHAA@MiH) . -76 2 3
N O V 2004 V\HY)1.B8845H, O, SID0NMSESSHE 420(VBH)".

-{N -[1-(3, 4- dunet hyl phenyl ) - 5- oxo- gzmgiﬁydropyrazol 4-yl i dene] hydrazi no}-2
- hydroxgbl phenyl - 3- car boxyl i C aC| ow t he procedure of exanple le),
except suBst SHD-[1{3 4atimeshviphenylied (hymeth Y5-0x0-1 A-diliybrpphrazolyd-az ol - 3- one for the
conpound f r ogldRNk_Sind 1) -h o6 ﬁ'hca' .dr oxybi phenyl - 3- car boxyl i c
acid; for th nd fro Xa , | e conmpound was obtai ned as
a solid (o.9§?€% “e"ﬁﬁ%ﬂﬁ%% R Paﬁz‘t'ﬁ/%@ﬂ"e 8.19 (s, 1H), 8.1 (s,
1H), 7.9 (d, J = Bbllﬁmgthibi)ocedﬂmﬁtdpmﬂle Hd)7exBdt subgtitiiting athyl Hobumgryl3H) , 7.2 (m

3H), 2.27 (Sacerldfor ea??n%étﬁaceét@the d\f@(:&ﬁ)o%{fg \_Zas%?egﬁrw E)afohd?( W‘% Q-lz 10 3'- N -

|- 3 4-d

V11 denel 1y ar B QUM GRS TED b df) .53 € 1P dk P Tk ) 2 i

2- (3, 4- di net By (tdn.7J ab 1H)s 208 GBH)- 22545, GHh A6 (I @-38hone: Fol | owi ng t he
procedure of yex Il%%dlq,gm{l?ﬁggﬁpg (ﬁHQ%}létﬂ}fHQﬂ»lef? gxgydrdﬁ%ﬂryl acetate for

et hyl acet oacet ate a solid (3. 8g,
669' 0). 'H Yislenghy 33§NP°®’PC(*§<‘ 1H), 7.55 (d, J = 7.8Hz,
1H), 7.08 (d, J =FoTloBHE,pmi|:d:d)n,'e of Sammple S¢), xbbpt suBstifbing 03(3,4ditn:thylgheryd)-( S, 3H),

i (22 Els d |2§rr|1;2 %Bvrl]?/%dl F%.é%%yﬂgg & %FL -rg@)md%m# )Jéln%ll H‘?&n do:‘}p'ﬁnrm 8ol -
yl i dene] hydr%l biphényl, 3¢ ﬂ}cﬁﬁéﬁﬂ @W‘H’é)@fyl“l%% 1§). thetile | ow the
procedur e of compaindlvas bitginedaxsoNd (G151psTi %)ItH NPR23G(MHz, dimRsdnd phenyl ) - 20
51 sopropyl - g, dnk DYdrBIE kS s T @D, 18F (f NE7SAIRANIN, (4 Py AP € 1 d) and
1H), 7.73 (s, 1H), 7.65 (m, 2H), 7.10 (m, 3H), 3.17 (n, 1H). 2.28 (s, 3H), 2.24 (s, 3H), 1.41
25  (s,3H), 1.38 (s, 3H). MS(ES) m/z 471(M+H)".
Example 93
3N~ loxymethyl)-1-(3.4-dimethylphenyl)-5-ox0-1,5-dihydropyrazol-4-
ylidenelhydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
a) 4-benzyloxy-3-oxo-butyric acid; ethy] ester:
30 A suspension of sodium hydride (60% in 0il) in tolene (200 mL) was mechanically
stirred at room temperature under argon and treated dropwise with benzyl alcohol in
toluene (40 mL) over 40 minutes. The mixture was stirred for 1 hour, treated with ethyl 4-
chloroacetate, and then stirred over 18 hours at room temperature.

At end of the reaction, citric acid; was added and layers were separated. The
35  organic layers was washed water, dried over MgSO4 and concentrated to give the the title
compound (7.2 g, 20%). MS(ES) m/z 237 (M+H)".
b) 5-benzyloxymethyl-2-(3,4-dimethyiphenyl)-2,4-dihydropyrazol-3-one:
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2' - hydr oxybi phenyl - 3-carboxylic acid; for the conpound from exanpl e lc) the
title conpound was obtained as a solid (0.15 g, 71 9. '"H NWR (30(_)1

DVBO) 6 13.8 (s, 1H), 9.6 (s, 1H), 8.14 (s, IH), 8.1 (s, 1H), 3('&0"2@“"—
7.7Hz, |H), 7.82 (d, J = 7.8Hz, 1H), 7.73 (s, 1H), 7.65 (m 214), 7.10 (m

3H), 3.17 wooushdss 2.28 (s, 3H), 2.24 (s, 3H), 1.41 25 (sppbdieses 38 (S,
3H). MS(ES) nmiz 471(M:H)+. Exanple 93 3

-{NN( benzyl oxyM hyl) -1 - (3, 4-di nethyl | di hvdr ouvr azol -
yl i denel hydr azi no qll%wgnﬁ&&pgaggimeﬁhg%wr?g %}F%%%P?T‘i“ﬁ‘"&%‘bﬂ“yl%y‘ 3-oxo-
4- benzyl oxy- Butpreociduetyl pster & eyl astidaydiateg sitegitle codfpouhdsus prepassd@sa ofid sodi um

hydride (60%4 g 6% b). 1 Rvir0¢ 3WHQ%Q8:1%15)75\§MQ§ lﬁaﬁ@ﬁr}k?als l#‘éﬁéo 3"5%9 at room

t enperature un er _argon and_treat hol"™ n tol uene

(40 i) over *BR7A$ [t =8 HERE. AL L% 2e4-Hbks: 2D 'l#i(ééﬂﬂér”l(s- BdL225 6srBBted Wi th

it hyl OI4- f EhIha)raam'qwieezyloayndetmen(ssttdlmaeﬂphews -chB- 1250clnﬁyewayraiomm t enper at gr e.

t end of t eactiaon t and | ayers were separate
?hc{ 9! %flh Jro bl e\r/l\%ltB ﬁ\gﬁmﬁ,’?

The 35 organic ers ‘over MySO4 and concentrated to
give the the tltlféollowd?mmmre@?e)@mgl,e 1808¢pept B{EGNg SrbanzP8ymety-d-" . b)

5-b I & b ¢ -77 2 3
NO\/E%%4O% 14%8{}34‘%£é(é} %g&{%%lgo\?mmﬁ &{tld%gw%%:% @L Mét"ﬂ?d;xarrpl e 1d),

except subst “B‘é EVFH)?WH%&“‘%E&‘WF@“—%P&’ Tompexagple 4t the f or et hyl
acet oacef@t entletdompcbunﬂbvesabmﬁmd)wmdolw(somgpa%edtlmmawlmdd ()Msb)g 37 %. 'H

NVR (300 MHz d 735(m 5H),
7.16 (d, | 131@%% 36"38'565“5@ S ”ﬁ’zﬂf‘?"%f‘@% 72,29 (s,
3H), 2.25 (SlH)3|1|)56(rg, , 740 (m, 5 718(m 3H), 469(5 2H), 4.64(s, 2H), 2.28 (s, 3H), 2.26

-{ N -[ 3- ( bengyim)xmsEswilz 54dMe By 4- di et hyI phenyl ) -5-o0xo- 1, 5-di hydropyrazol -
yl i denel hydr azi no}-2' - hydr oxybi phengl - l @gr boxyI ic acid;: Foll ow t he
procedur e of exanple l e), except su |ng benzyloxynethyl

(3, 4-di "u~eu4x‘ ety , opyridel4-c onpound from exanpl e

|d) and 3'- ipmlic acid; for the conpound
from exanpl e é ained as a solid (0.023 g, 12
% . H NVR (33 0N g (br s, 1H), 8.15 (s,

1H), 7.97 (d J fonommenmpedmio&zm@m 1), except subtituting dtfly) propiGi femed 13) , 7. 40

(m 5H), 7. 11%1'&5‘9]aél?ﬂmeta@eaﬁ@ﬁ—?mﬂl?dfgmeth}i)?éﬁ%hyﬁm%fgg? (2 O)?(’é_l)l_ 2.26 (s,

3H . MS(ES) - (
A-triflu rfg{“ﬂ"%l"}?é’m:@’iﬂ% &FCP} the, Yl compound Waspeepprediasasolidd96 3 - h dr ox bi
hen | - 3- car b¥%). [HENHBI(300, MIg, CDCI3) & 8.07 (d, J = 8.3Hz, 2H), 7.64 (d, ] = 8.3 Hz, 2H), 3.45

5-et hyl - 2-( 4(sltfmfﬂ ﬁq;n]o%?t py;l(p[ﬂe%h} -3¢ 4- di hydr opyrazol - 3-one: Follow ng the
procedure ofb)%x?ﬁ,r?hmyl_s_om_l>§E_g1ﬂum§rtﬁ£)th II !E ut1 |_ ng et hyl propi onyI acet ate
ylphenyl)-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;:

25 Follow the procedure of example 1e), except substituting 5-ethyl-2-(4-
trifluoromethylphenyl)-2,4-dihydropyrazol-3-one for the compound from example 1d) and
3’-amino-2-hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), the
title compound was obtained as a solid (0.1 g, 12 %). 'H NMR (300MHz, d.-DMSO) §

13.6 (brs, 1H), 13.1 (br s, 1H), 9.8 (s, 1H), 8.19 (d, J = 8.6Hz, 1H), 8.14 (s, 1H), 7.98(d, J

30 =7.8Hz 1H), 7.80 (m, 3H), 7.72 (d, J = 7.1Hz, 1H), 7.63 (1, J = 7.8Hz, 1H), 7.19 (m, 2H),
2,55 (m, 2H), 1.27 (t, J = 7.6Hz, 3H).

Example 95
3’-{N*[5-0x0-1-(4-triflnoromethylphenyl)-1,5-dihydropyrazol-4-ylidene|hydrazino }-2-
bydroxybiphenyl-3-carboxylic acid;

35  a) 1-(4-wiflvoromethylphenyl)-5-0xo-4,5-dihydro-1H-pyrazole-4-carboxylic acid; ethyl
ester:
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for ethyl acetoacetate and 4-(trifluoronethyl)phenyl hydrazine for 3,4 20

di met hyl phenyl hydr azi ne hydrochloride, the title conpound was prepared as a
solid (9.6 g, 99 %.'H NWR (300 MHz, CDC13) 8 8.07 (d, J = 8.3Hz, 2HN)V Hlb4
(d, J =8.3 Hz, 2H), 3.45 (s, 210, 2.55 (m 2H), 1.27 (t, J = 7. 6Hz 3H).

b) 3'-{N -{Wooekéug} - 5- oxo-1- (4-trifluoronet hyl phenyl)-1, 5Cdmbmﬁmyrazol -

yl i dene] hydr azi no} - 2=hydr oxybi phenyl - 3-car boxylic acid;: 25 Follow the

procedure of exanple le ex t . substitutin hyl - 2- (4-

trifl uoronet hyl p%r’]‘ i é’bﬂ{moﬁ%ﬂ'eag%‘amplgz@l 5P gﬂ’ﬁ "ﬁ” é/t he compound from
exanpl e 1d) diethyl(eBioxymethylsag) mAIvym f?xytbylpmydtmﬁndmfbmwbﬂwhmm fokor the
conpound fro%m draz'!:d%etheﬁtlé&%g&ﬂ%ﬂﬂ?&ﬁé@%a@?ﬁ@'ﬂmﬁw solid (0.1

12 0 1 (b 1H), 9.8
?s, 1H)/? @Hz-s %87911(5('@ 71{1)(317‘]9%[‘(?3*) 418 (@E)ﬁi 7, ngz 1H),

7.80 (m $H) 1.25(m/ ) MSES) m/z30LeMsH)11- 1), 7.63 (t, J = 7.8Hz, 11-1), 7.19 (m

2H), 2-55 ( j nebXile 95
3 b 5- oo DG Rmofyuhhsherth 5 dhy byt
5-di hydr opyr azol &ﬂlwﬂuequny@ g(gmglgglbg except sybsyfoting 1-dn | - 3-carbox |ic acid-,

35 a) 1-(4- tﬁiﬂilbruaémgfe PEHROYS-Jihir O N prtadtedi dapdkydic hdi; ramzﬁez@herﬂ carboxylic

aci d; ethyl 168 Fol | owi ng

the procedur & '4““%‘&%*?&9?’60'51 8‘5°ug\%3é8d8?' lg\o ﬂét "f"’?“;i@ﬂgg?l”gsﬁv e(“@f’ xymet hyl ene)

mal onat el1® or tidgt dompouad weqrepeied s salid HNMRI(WMHBCWI%%,OMH% 2Her
3, 4-di et hyl m)e?;Dde@Qﬁ%Qﬁ) 7t5111€s m)t ‘E‘zcgmq\mgs)v@gz@r @qed as a solid. 'H

NVR (300 MHz d(§ 7.53 (d, J =
8. 5Hz, @3N ﬂ?ﬁ’mz‘rs‘* W%@H?"Y%S-C'IWE&SF"H yu b?i!hycim?m} 2 b)
2-(4-tr| fI uohﬂmyﬁapﬂepﬁe{wﬂb&xyﬂq gidti hydr opyrazol - 3-one: Fol |l ow t he procedure

of exanple 91b), |)- LA 'ﬁ%&@?ﬁlé éxéep bstimting 2-(4-

trlfluoronethylphe ro- pyrazol e- 4- car boxylic acid;
ethyl es 13r wiflp ylphcnyl}-?. 4-d1hydropyrazol-3-one for the compound from example 1d) and

(3, 4-di net hykphﬁmhydﬁnwﬂmﬂyl&cdbME arid; Fbr e cadmpolnt flonc dalnphs Y1) the aci d; et hyl

Goci3) 8 6. 0 '°&a&°3§@°%9d%ﬁ§°@%@9?%§q@m@§%% A 55 (s, 15, 3. 56

(s, 2H). I\/B(ES) mz 229 (MH)'. c) Example96

3'-{N - [5 OX®= A3 4 difnk ) =01055d11. d razol - 4-ylidene] hydr
azino }- ngl Bg Ij 3-car lic acid:.: Follow the procedure of
exarrpl e Iq}/dgnell; R S 6}1 %yq %gfg y‘?xc acud,

trifluoro rret hy| prHebepryjoxgmethydi2{Gdhdispeshylphenyl) S-AclikydfopyrazohEored AP 6HY2f r om
exanmpl e 1'd) 68lin THF w3 trbfiedvith BB PAXCY(BA P MTBOehcidn maERO¥ 4 shakediol 41, for the
compound 1 o XPL S A8 5o bl ac bl e SRREWALER APLALAELFS SO 10 (0.29
puriﬁed through column chromatography on SiO2 to give the crude product as a gum (0.15
25 g34%)
Follow the procedure of example 1e), except substituting the above crude product
for the compound from example 1d) and 3™-amino-2*hydroxybiphenyl-3-carboxylic acid,;
for the compound from example i¢), the title compound was obtained as a sclid (0.11 g, 65
%). 'H NMR (300MHz, d,-DMSO) & 9.7 (s, 1H), 8.14 (s, IH), 7.97 (d, } = 7.6Hz, 1H), 7.7
30  (m, 5H), 7.19 (m, 3H), 2.28 (s, 3H), 2.26 (s, 3H). MS(ES) m/z 459(M+H)".
Example
3% {N*[3-benzyloxymethyl-5-oxo-1-(4-trifluoromethylphenyl)-1,5-dihydropyrazol-4-
ylidenethydrazino}-2*-hydroxybiphenyl-3-carboxylic acid;
a) 5-benzyloxymethyl-2-(4-trifluoromethylphenyl)-2,4-dihydropyrazol-3-one:

35 Following the procedure of example 1d), except substituting 4-benzyloxy-3-oxo-
butyric acid; ethyl ester for ethyl acetoacetate and 4-trifluoromethylphenylhydrazine for
3,4-dimethylhydrazine, the title compound was prepared as a solid (1.6 g, 32 %). '"H NMR
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Exampl e 96 3

5- benzyl oxynet hyl

shaked for
m Xt ure was
to give the

conpound fro
for the conp
solid (0.11

7.97 (d, 9 =

(s, 313). M§

AR b i ol LG R 506

1-(4-trifluo
yl i denel hydr

S- benzyl oxy mgdetyp am&wdbtainleawaqami

Followi ng th
4- benzyl oxy-

conpound wasy

- {N
-f-1-(3, 4-di net hvl uhenvl ) - 3- hvdr oxvr net hvl -
yl i denel hydr azi no}-2' - hydr oxybi phenyl - 3- car boxyl i c aci d;

hours under hydrogen (50 psi). At end of t

@?&@?“Lpﬁﬁ%s%%% G et VYD SR SRRy on S 02

of exanpl e | &) 1MekPpt2H3 444 (s, 2k MSES) mée MBddD'cr ude product for the

) ﬁmffﬂjb@nz}lg))ynﬁmgll ﬁoxo@nﬁm&rom

ound fromexanp

bll @wdg@? o3 hmyklg%e

Xrbcarbgxyliogidy S 9.7 (s,

5- oxo- 1, 5-di hvdr opyr azgl_-

23 NOV ZU[H.

-2-(3,4-dinethylphenyl)-2,4-dihydropyrazol-3-one (0.5 g,

0. 002 nol )wbm/&'sHEl was treated wth 10% Pd/ C (cat.). Thepteaséiiiesssm Xt ure was

he reaction, the

fpRehyi BIAG o7 %gﬁfi{ boxylic acid;

conmpound was

al ned as a
1H), 8.14 (s, 1H),

7. 6Hebllowt i prodedire oBéxample 15Hxcept subdinding S—B&ﬂ)ayloyajnﬁﬂayléﬁ(tt- 3H), 2.26

&zﬂrnn@}l Dydrnxaiieheydi3radexplic acids S theephpasndiizngiexainple 1c), the

mlpbewl'nmtﬁomgrdoﬁws@w 3-one: 35

ggg‘xﬁ'ﬁegéﬁ@tj Fd" G?E(ﬂ V&IIIHE%#E# ?’ulg?hﬁs tl ngdacet ate and

4-trifludd on’ézﬂhynﬁhéﬂ?(myd? aHz,th) 7165B (m, ZFRA-TCHB S, Tt Cho, 2B), AS1 (128D, ti t |

(1.6 g, 32 %. 'H NMR -
01189457 PCTI 185 168@@00 Mﬁﬂ Od6) 8 8.0 (d, J
5%9(%3—

(d, J = 8.6Hz, 2H), 7.35 (m 5H),

2H) . NB(FS)
3'-{N -[3-be
ol -4- yliden

111), 4.53 (s,

-79 2 3 NOV 2004 WO
= 8.5Hz , 2H), 7.82
211), 4.41 (s,

Bﬂ N-BY-E A\l thylpHeayl)-3-meth Isulfanylmethyl-5-oxo-1,5-dihydropyrazol-4-
Liuoremet hyl phenyl ) - 1, 5 di hydr opyr az

(W) ="

-3-carboxylic

acid;: 5 Follow the

proceduré‘jof ﬂémﬁ'p’llself% 3‘0’@7@@@}393% sthyliestek i ng 5- benzyl oxynet hyl - 2- (4-
trifluoromethyl phesbitieh &smmvﬂhmaﬁ&qseg 007€ bl in mém&nslqmqmd from

exanpl e |d)

conpound fro%&%%ﬁquﬁf 510 'ﬁ%&/gelf%e%
(0.018 g, 8 %OmaCGGPW(@@@M-IQOS@OD[WE@w@ 'Qlcmét@nﬂnﬁﬂ)rewssmwup\l = 7.6Hz,

2H), - 8.14 (swp r(;elﬁﬁtem ratite bl stifedTor 18 Hokis. Althh:end%e&ﬂmﬂ QaethalmeQst 2H), 7.72

Eé""“"ﬁ“?s ST o e k) TR g gy e s, 2,

| - (3. 4-di met mmmwner&ndmewmmwmeduygmmamxomrsoss @i impdi pygiaz ol -

d, J =7.1Hz
2 68(s, %ﬁﬂ

ylldenelhydr@gmﬂg%mgmm@

3 i 7 SRSy

4- nethylsulfaqxl- - 0X0- butyrlc aci d; ethyl est

25

30

35

c acid; for the
alned as a solid

W (B Pd'setﬂMJl-lT?*rﬁi‘MQﬁ?‘)('xﬂlﬁu@Gf rﬂethﬁﬁsté)md

b} 2-(3.4-dimethylphenyl)-5-methylsulfanylmethyl-2,4-dihydropyrazol-3-one:
Following the procedure of example 1d), except substituting 4-methylsulfanyl-3-

oxo-butyric acid; ethyl ester for ethyl acetoacetate, the title compound was prepared as a
solid (0.6 g, 16 %). '"H NMR (300 MHz, DMSO-d,) & 7.52 (s, 1H), 7.45 (d, T = 8.2Hz, 1H),
7.18 (d, J = 8.2Hz, 1H), 5.48 (s, 1H), 3.5 (s, 2H), 2.27 (s, 3H), 2.25 (s, 3H), 2.22 (s, 3H).
) 3-{N-[-1-(3,4-dimethylphenyl}-3-methylsulfanylmethyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2>-hydroxybiphenyl-3-carboxylic acid;:
Follow the procedure of example 1le), except substituting 2-(3,4-dimethylphenyl)-
5-methylsulfanylmethyl-2,4-dihydropyrazol-3-one for the compound from éxample 1d) and
3-amino-2"hydroxybiphenyl-3-carboxylic acid; for the compound from example Ic), the
title compound was obtained as a solid (0.09 g, 49 %). 'H NMR (300MHz, d-DMSQ) &
13.7 (br s, 1H), 9.8 (s, 1H), 8.15 (s, 1H), 7.98 (d, J = 7.8Hz, 1H), 7.82 (d, J = 7.8Hz, 1H),
7.74 (m, 2H), 7.65 (m, 2H), 7.19 (m, 3H), 3.79(s, 2H), 2.28 (5, 3H), 2.24 (s, 3H), 2.22 (s,

3H). MS(ES) m/z 489(M-+H)".
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To a solution of sodiumthionmethoxide (5.0 g, 0.071 nol) in methanol (100
m.), stirred at 50C under a slow nitrogen stream was added a sol ution of
ethyl 4- chl oroacetoacetate (6.76 nL, 0.05 nol) in methanol. The réadtuivanli
m xture was warnmed up to roomtenperature and stirred for 18 hours. At the
end reacti wooiseishanol was evaporated 20 and the aqueoucPasogisidzacted with
ether (3 tines). The conbined organics were dried and concentrated. The
residue was further purified by dis Ile}téé)n at 70-80C (0.1 mHg) to give
the title corrpound M5(ES) mlz 163 E‘%@F-N? (I\/H—I)4 ( m xture of nethyl
ester and e -5 h 1-1,5-d

2- (3, 4-di net Leghﬁm%oﬁzW&%ﬁh@n@@é’&tﬂiﬁ&l@é&&2 4 d| hydropyrazol - 3-one: 25
Fol | owi ng thée  procedure of - exanpl el ‘3&. except substituting

4- et hyIsuIféhi}?"@"hﬂﬂ‘}“ﬁ%?‘i”P'E“'&é‘i‘% VeHsT ester for ethyl acetoacetate,

the titl e5SconpounBollvasheprepdureasd cagapR 778 0dxtdht fubstifutiglg 3-Adtyihiopheid IR (300 MHz,

?“J)SO 5. 48 (< S%ﬁé-m%wtﬁ%fﬂe e Sy SosBisbyred'ss s 0 o g ey (%153
)

00 MHz, DMSO-d,) 5 8.08 (d, 7= 2.8Hz, 1H), 7.52 (d, J = 2.8Hz, 1), 7.30 (s, 1H), 4.19
-1- (gmzhﬂjlm pyﬁpmgg\mb - met hyl sul f anyl net hyl - 5- oxo- 1, 5- di hydr opyra

&
fﬁ'e Sroi’gdﬁlb%@%&%@eﬁ‘»&s%@x S IEBIE g 33, YL 0 o) ol on

5- net hyl d01 f anyl rrEcﬂloying the prodédatechf e@mplad)| exdeposubstitning B-logo-8-¢iigphensd from

le Id i for th
conmpound fﬁo i 1%13“%?‘%?“?42&2%&9 e ole (AROENS:frefifdlea” 0 1 0% 0. 09
g, 49 %.'H Mgz’wsfédés(’ﬁl(s $D, 1.5 (m.gHB 718, i H) , 8. 15

(s, 1H), 7. 988(3Hz 11{)%8@(;3&1;{) 2.3, 385, BRA ({,8H).) = 7.8Hz, 1H)., 7.74 (m 2H),

(5. 2%Pes}ﬁﬁz1‘@‘@%@@3‘%%%‘%@%61’3 otk (S haes 2

Exanpl e ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;:
3=[N _f- 1 (34 di nﬁmhwlnﬁfwawu}e&emteae)tmep@mﬂnﬁmw(ﬁémm BhpRyr azol - 4-

lid | hyd b |

g gxgng t%l ggﬁﬁ??%’%ﬂ'%%%%?’?%&g%fé&h%acfrmpggntd&%"?"eg“?gf F@Wdﬁwe procedure of
exanpl e 77a) amax-2dyydroxybipheiyl- @warbﬁgym'—aa@eﬁoylhe tomppirdiemfegamide ic), the title

acetyl - - net M@geﬁtﬁmﬂw@s&ih% 4% S?%WM&P @Irsds Ox ﬁ@ id (9.8 g,

74% . H N , 6) (d, J =

2. 8Hz, 1%&5 9’%89‘255‘%%’@&9%“ §7§1? (1. 819 IHi"é’é(Hr 3H). b)

2- (3, 4- di net AJHRRAHR VI8 (BT £ RTBRABRH 737 ¢h,-5H),4-16i(hyAlH.2R7 (9 3H), 234 GniH). 10

Fol I owi ng the procedure of exanple E!gﬁmeqwept substituting

3- 0xo- 3-t hi ophen- 3- yI proplonlc acl ethyl ester for ethyl acet oacet at e,
the title cofddtiRmexg4mflugromethyiphenyl)-3-thigphén-3-y-1gfdibyd 4~ 1 NMVR (300 MHz,
DVSO- d6) S 7ylRie -Z-h hefyB3-catbodicaedd; J = 8.3Hz, 1H), 5.89 (s,
110, 2.2 35 (s a) Sahpopheg-&%'fﬁZ—Q@triﬂﬁmmethylpheny])~2,4—dihyd:opy1‘azol-3—one: ‘

Following the procedure of example 1d), except substituting 3-oxo-3-thiophen-3-

yl-propionic acid; ethyl ester for ethy! acetoacetate and 4-trifivoromethylhydrazine for 3,4-

dimethylhydrazine, the title compound was prepared as a solid (2.7 g, 67 %). 'H NMR (300

MHz, DMSO-dy) & 8.08 (d, J = 8.5Hz, 2H), 7.88 (s, 1H), 7.83 (d, ] = 8.5Hz, 2H), 7.60 (s,
30 1H), 754 (d, ) =5.0Hz, 1H), 5.78 (s, 1H).

b) 3> {N-[5-oxo-1-{4-trifluoromethylphenyl)-3-thiophen-3-yl-1,5-dihydropyrazol-4-

ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;:

Follow the procedure of example le), except substituting 5-thiophen-3-yl-2-(4-

trifluoromethylphenyl)-2,4-dihydropyrazol-3-one for the compound from example 1d) and
35  3-amino-2-hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), the

title compound was obtained as a solid (0.025 g, 13 %). 'H NMR (300MHz, d-DMSO) &
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c) 3

={N -[-1-(3, 4-di net hyl phenyl ) - 5- oxo- 3-t hi ophen-3-yl -1, 5-di hydropyr2230h0v42-[]m.15
yl i dene] hydr azi no) - 2- hydr oxybi phenyl - 3- carboxylic acid;: Follow th

procedure of exanple le), except substituting 2-(3,4-dinethyl pbenyl)-

5-t hi ophenwg-oyfge487 4- di hydr opyr azol - 3-one for the conpoupgrivseimsgesanpl e | d)
and 3'- am no-2'-hydroxybi phenyl - 3-carboxylic acid; for the conpound from

MR (soony, Bey 58 G IHELIB0 F22% B 87 ) ’lﬁﬁﬁfs(?iﬂﬁ (46 1y, "
8.45 (d, J =72(% T, 7.610 1) 78812181 (%12 (m-pH). MSW)MSSHB&H)Y THz, 7.84 (d,
J =7.7Hz, 1H), 7.67 (m 5H), 7.19 gmnRhb 2. 27 (s, 3H), 224(s 3H).
Exanpl e 100 3 - 5-9x0- | 4tr|fluoromafﬁ .

| | phenyl ) - 3- Exi5rexp-144-iflug ethykd s gpuazobds _ >' _h drox
bi hen |-8 meﬂaﬁnﬂ%dvdr&@gnvl-}carboxvhc acid;

St hi ophen- o) santalitll £ HBRRNELDN) DS wd@{dwgggiyg py' azol - 3- one:

Following th i ng
3- 0x0- 3-t hi ophen -Bllowing the proradnieof example 1@t¢’£9t1pt @Qﬁ@mﬂzﬁfﬂe@b’wﬂaﬂﬁéet oacet at e

and 4-trifl UQ;E%EE'XM%Q&%&H& éd%ﬂ ac%mécexawanmmmérbmﬁ @@ngdﬁnﬁe title
8

conpound was pr par DVBO- d6) S
8.08 (d, J =T IR;"“YE’Y%B“'("S g&%“g‘?""é% ?c?’epﬁ“"i“a“ I—ﬁM_'%)i’. 60 (s, 30
1H), 754 1Qd, ‘H]NMR@(I]M;ILDMSQ-@ ¥80% @, ] A845Hz, D), 7.8 (d, J = 8.6Hz, 2H), 5.49 (s,

3" -{N -[5-0x gs éi@ﬁ‘gﬂ hyl pbenyl ) - 3-t hi ophen-3-yl -1, 5 di hydr opyr azol
-4- ylidene] dra | no} r oxybi phen | - 3-car boxml c acid;: Followthe

procedur e of b EP-exa-k 4‘“13%2! hpayDi Frmethyhyfany kme; bhé’ﬁ’hSdf‘gﬂmﬂd( 4-
bi f | uor onet hﬂyﬁh@ﬂwd}nao}dzdy&}yﬁb@p@@@meﬂrboaymmadf or the conpound from exanpl e

1d) and 35 3 r@,pﬁeafﬂwugxggl&hﬁqgﬁexa&ggw% gB?nefﬁ?fsuﬂf %Qr( t he conpound

fromexanple |c) alr ne 025 g, 13

%9.'HN (39@”‘2’“‘3%@\% 4-djhydzapymzal- 3W@%4°W@1WWPIP@%01/ 16863
13.9 (br s, 3tdhinoD-Bydtokybiptlehyl-3%aidxylid acid fmﬂ%c&nﬁ‘&ndﬂﬂdﬂexa&glg%)(tﬂe. J = 8.5Hz,

2H), 8.15 (Sgri ﬁléXP und wgé%eé@lﬁfh%(%oggg 33 %), "0 N zodntlz, ¢ omgofdn 2P

MS(ES) mz 5
-{N 15- oxo- |41'4cbn.|1m 889 tEL BY® GhEhy B)S @ Fred B4, 24, 7.9 J = 1.5Hz, 1H),

gcfl:jfwdr opay 3£ @i, 38y, 73 (4, 1 BN I ABIN 9= 412, 1H), T2 (Rl 21)es d23n Ganbox lic

S- et hyl éﬁl fé?ny'p &SQ-‘ﬁllP’FP?? 5 et hyl phenyl) - 2, 4- di hydr opyr azol - 3- one:
Fol |l ow ng the procedure of exanpl e Eximpled@ept substituting

4- et hyl sul fﬁp%.l !F!BE (g&?E%ﬁhéﬁnggg,lngm_gggpaul 595 Yol&t hyl acetoacetate and
4-trifluoronet hyl pheny razine : | Tet Nyl pheny hydrazine, the title
cormpound was Yiderehydmane).) -hydroxvbighenyl-Toylimethonesulfonamide + 1 NVR (300 MHz, DVBO- d6)
8 8.02 (d, JayN-8-fitrz2- h@ﬂ&)ybapher&l-edl}mbﬂme&:lﬁhhmdél—l) 5.49 (s, IH, 3.5 (s,

gl{l?\l - [2'-5%xg-sl - ?l #ﬁ%@bﬁl&eﬂlﬁd 3 ny¥ 2 éymrrg_%) i f 1fatnn(;ll?met hyI 1, 5-di hydrop
yrazol - treated with methylsulfonic ch]onde 2. 4 mmol). After sti at room temperature for 1

hours, the reaction mixture was added water. Layers were separated and the organic Iaycr

was dried and concentrated. The resultiﬁg gum was dissolved in THF, added 10% sodium

hydroxy and heated to reflux for 18 hours. The precipitated was collected and washed with

30 ether to give the the title compound as yellow solid (0.45 g, 50 %). MS(ES) m/z 309
(M+H)'".
b) N-(3-amino-2-hydroxybiphenyl-3-yl)-methanesulfonamide:
Follow the procedure of example 3d), except substituting N-(3-nitro-2-

hydroxybiphenyl-3-yl)}-methanesulfonamide for 2-methoxy-3-nitrobiphenyl-3-carboxylic
35  acid;, the title compound was prepared as a solid. MS(ES) m/z 279 (M+H)".

¢) N-(3-{N*[1-(3,4-dimethylphenyl)-3-methyl-5-0x0-1,5-dihydro-pyrazol-4-

ylideneJhydrazino } -2 -hydroxybiphenyl-3-yl)methanesulfonamide:
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4-yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-car boxyl i c acid;: Fol I ow t he
procedure of exanple le), except substituting 5-nethylsulfanyl - zl %? 2004
trifluoronethyl phenyl)-2, 4-di hydropyrazol -3-one for the corrpound f ér%
exanple Id) and 3'-am no-2'-hydroxybi phenyl -3-carboxylic acid; for the

conpound fwomexanple Ic), the title conmpound was obt aipccnhsammsol I d
(0.065 g, 35 9. 'HNI\/R(300I\/Hz, d, DMSO 8 13.7 (br s, 1H), 9.8 (s, 1H

8. 19 1 d. oz 2H).. 11 7.84 (m
3H) (738 (gl) J _l‘?""%ﬁz‘h ,“W%*?“’@P‘e)ﬂe"“gs“ﬁfqﬂ‘z“"gﬁé) 5 %m 2H) g.mg
(s, 2H), 2. 2BydragbipkenylSHl)-mmE)onatide 5 he cidpnd frémn arapiple 100Ge titl

N- (3" - {N-T 1- it Wikt bhiihed 18 B ¥dHd (& oﬁPgt i%yﬁts mlz P2 @lgr o pyrazol - 4-
yl i denel hydrazi nol - 2" - hydr oxybi phené - 3-yl i anesul fonam de a) N (3
=nitro-2t hydr oxybi phenyl - 3-yl ) - net onam de: 25

T-am no- 35ni Bt o}l 31dexol-54y3-théthel: 5-oko-G 3- opyrhddl-¢Rliderel 10 mL) was
treated vmthgngathéhéwfpgn C‘CQi Ol’l de (2.4 mmol). After stirred at room

1C
t enperature tion mxture was added water. Layers were
separ at ed and)?rWeZQMaém%5+Y&§€wthyb%%dlérdf@dmm3—e@ﬁ‘\centrat ed. The resulting
gum was di ssol vedadisoullsbainnefietRE0%L9 % Q-dﬁdmmastatﬁdﬂwymtlhe@sfoﬁdoﬁ& reflex for

1ﬁ hoErs lglsjrechgﬁhznt edg’!\é\@(?aﬁgé ect ’?‘G‘?‘??S Séﬁg‘ggbﬁﬂth r to give
the the tit O " rv!é?'% 2 309
(I\/EH) c tlljl NofeBZOmm'ﬂanﬂsolﬁqupmwmoph@nydueamyﬂqwmdh@mwMuzam de: Foll ow
the procedur ‘ﬁmPBx ka ﬁ:hﬁ% cofl¥drdathd é&&%tvhﬁa el Bethr (o3 didtalcRiné

hydr oxybi phenyl - 3-yIJ - met hanesul f onam de f
2- met hoxy- 3' PT?F"!"Fobl phenyl - 3- car boxyl i c 35 acid;, the title conpound was
prepared as a SO|]FdIlowN§(]E$bocﬂilﬁ o?ﬁ&m(:lb’&ﬂ)cxcepﬁéubﬁitutmg the above crude

3'-{N -[1- rQ razol -
§/I | dfane]L dE 2RO [g%n%hﬁ&oxy % iecz@%ﬁ%g?\s&%ﬁ%am g% - 82 2 3 Nov
2004 w0 d /89%!?7 1(6@6‘6‘1*1: débdiAtdd.dr &SHniDéd e), except
substituti ng(d\ljésma,rlm rsgq?s EI-WWB@QH)'MQBH - 3- yI ) - met hanesul f onam de for

the conpound oHN s obtained as a solid
(0. 053 g, 13"% B@ME Qg"z‘}]?nﬂﬁt%y =Y %ﬁh‘“& - 1-benzo 1 3
oxol -5- 1-3- M’edﬁhp)hydaﬂeﬂol hywblmedrlé qaeheylic acid;] | dene h drazino - 2'-h drox
bi hen 1-3-carbo |fdloR@e oc@aure?of E[le), except substxtutmg2benzo[1 3]d10xol-5 1-

o ey SahLS e g TRREp s i1
[ 1, 3] di oxol - Bydoixebiphenyli3tdarbexylit acd; for thetOmpavhd frgmmexuppledosthei@le (0.5 nl) at
--10C to - 20¢ompb &Mbbtaﬂedrﬁk Hsohy(@@l% &5%%)H 1MR @300MHR, & DMyD)8Q3lon aqueous
Ha was added s,alﬁ LY ors 14570 8. 1), 8.14 (s, 1H), 7.98 (d. J = 7.7Hz, 1H), 7.80 (d, I =
7.7Hz, 1H), 7.73 (m, 1H), 7.62 (t, J =7.7Hz, 1H), 7.47 (s, 1H), 7.39 (d, ¥ = 8.5Hz, 1H), 7.17
25 (m, 2H), 7.0(d, J = 8.5Hz, 1H), 6.07 (s, 2H), 2.33 (s, 3H). MS(ES) m/z 458 (M+H)".
Example 104
1-(3,5-dimethylphenyl)-3-methyl-5-oxo-1.5-dihydropyrazol-4-
2"-hydroxybiphenyl-3-carboxylic acid;
a) 2-(3,5-dimethylphenyl)-5-methy!-2 4-dihydropyrazole-3-one
30 Following the procedure of example 1d), except substituting 3,5-
dimethylphenylhydrazine for 3,4-dimethylphenylhydrazine, the title compound was
prepared as a solid (2.62 g, 52 %). 'H NMR (300 MHz, CDCl3) & 7.46 (s, 2H), 6.8 (s, 1H),
3.4 (s, 2H), 2.33 (s, 611), 2.18 (s, 3H).
b) 3'-{N'-[1-(3,5-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
35  ylidenelhydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;:
Follow the procedure of example 1e), except substituting 2-(3,5-dimethylphenyl)-

lidenejhydrazino}-

5-methyl-2,4-dihydropyrazole-3-one for the compound from example 1d) and 3'-amino-2'-
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mn. at 20C, the solid was collected and washed with diethyl ether to afford
a crude product. Follow ng the procedure of exanple 1d), except NOV
substituting the above crude product for 3, 4-dinethyl phenyl hydraz%% ) ?Q%
title conpound was prepared as a solid 15 (0.035 g, 8 %9. "H NWVR (300 M-z,
DMSO-do ) wWodbi/sAds (s, 1H), 7.28 (d, J = 8.5Hz, 11-1), 6. BcrAse11d86F 8. 4Hz,

1H), 5.97 (s, 2H), 3.46 (s, 2H), 2.2 (s 3H. b) 3 -f N (1-benzo]

1, 3]di I - 5-

yli ]delng;(ﬁydr i&”ﬁiﬁ‘ﬁ@"% &g"”%‘ﬁf““‘ﬁi‘r’{q‘r %°£E%{5a“%?“5“"‘5&?)d“‘° €1 1 ow t he
procedure of cmwﬁlvespmed@xeetplﬂ(%%ﬁQ%MtHNMRZS%ﬁmﬂ@M&@lﬁom 5-yl- 20
5-net hyl - 2, 4(Hi'kh14§“l@l@){tfr§21@i)erﬁ(“sqli’ﬁ sflqr(s mﬁvmrappumﬁ igyry s¥@ml e 1d) and
3'-am no-2' - Pﬁ’e ?’{? éP eny r boxyl.ic for the coOrIR%und from
exanple I¢c), 1H. ¥ 7gldd \ﬁé@z’dﬁi 516%8d]*a7s7}3 é’brl 78 65179, 66 %.' H
NVR ( 300Nbiz, (ml@HRDVBQ), 1&83531z91H)(6387(s, 1H1, B33 (slﬁDlMG(BS)mlzﬂﬂM-p}B 8 (s, 1H), 8.14

(s, 111), 7.98 (d, J = 7.7Hz, 111) 0 64, 7.7Hz, IH), 7.73 (m IH)),
7.62 (t, J :77112 1H) 747( : 1H) 7.17 25 (m
2H), 7.0 (d, 3N ' eR)- i z 458

w{?(s 5E§aMy——x—_'h iy capborylic s 1, 5- di hyd | - 4-yl i denel hyd
-(3.5-di 0X i hydr opyr azol - 4-yl i denel hydr az
ino )- 2'-hy %éﬁggﬁgﬁﬁblée@g%ﬁ%gw*‘c a‘"-@c a)

2- (3, 5- dilfret hy| prf@uw)hesrmmwe@mmedc)wghpowmme 13dron@ipB@ys| | owi ng t he

procedure of c@easmlagial 8 6-(SSRfoRIA- hﬁﬁ@?ﬁhhﬁﬂﬁldyﬂﬁnegzéa:b&w@cﬂyﬁa@ﬁﬁ’eﬂy' hydrazi ne
for 3, 4-di net hyl phenyl hydrazi ne, corrpoun was prepared as a solid

Ez 6§H§; ngZﬁwmﬁm%hzﬁ?i%ﬁaﬁg Mf@s O MHY. 6.8 (s, IH), 3.4
S -anin rax 15y 32&50)( act
3'-{N -fl-(3,5- dll;%'ﬂé ¥+i %g Qoféh Eéﬁl ic%'t%ﬁtﬁ Fﬁﬁhﬂx ropyrazol 4- 35
yl i dene] hg/dra2| no} 9 p TR I'c aci d;: Followthe
pr ocedur &3 of hsexrirhsnyl-4jcarbexy, @mld §q5 Syrewt3* ﬁgro hegylst-earhomtlispeidsbny | ) -
g- met hyl - g 4md:|3cbx)i G Wispiepaed a.-amaﬁd(bme tme?)mg@?ugggﬁmmq}gxarrpl e Id) and
am no- 1
hydr oxybi phen)% {hg?l g‘%% tﬁ%@n fé ¢g‘ (fxﬂcé g@l %m%r(a:lzo rom exanpl e 1c), the
title conpoﬂwalemé%m} h@aoxablpl&nﬁérqa@omc@zdg 50 % .'H NVR (300MHz, ds
DMBO) 8 13.7 (beoﬂovithH)moceh&el)fé)@ﬁzplS1le)|exb&>tsu93t13.1t16§3 -ahidd)4- 8.14 (s,1 H), 7.97

o bz, 18] gt taybie wid fr e fSgund o ity (G e e 1o 2T (o
= 8.5Hz, 1H)compogd “@SOb'ﬂWaSQSOBQ(q%7 2IHIfe). MBEERN 44y MYD'. (M+H) Exarrpl e
105 3'- N - |- 3 4-dimeth 1 hen 1-3aRbipids 5-0xo-1 5-dih dro oI - lidene h
drazino - 4:£I—y ﬂ{l?ﬁ«';ﬁérgﬂ?{l‘éﬁlvinﬁ:%ﬁfz@ l¥vl-5—0xo—?%gihvdropvmzol-4-
ylidenelhydrazino}-2-hydroxybiphenyl-3-carboxylic acid;
25  a) 2-(3-chloro-4-methylphenyl)-5-methy!-2,4-dihydropyrazol-3-one:
Following the procedure of example 1d), except substituting 3-chloro-4-
methylphenylhydrazine for 3,4-dimethylphenylhydrazine, the title compound was prepared
as a solid (3.5 g, 63 %). 'H NMR (300 MHz, DMSO-d,) 8 7.84 (s, 1H), 7.65 (d, § = 8.3Hz,
1H), 7.37 (d, J = 8.5Hz, 1H), 5.29 (br s, 2H), 2.33 (s, 3H), 2.16 (s, 3H).
30  b)3-{N-[1-(3-chloro-4-methylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;:
Follow the procedure of example 1e), except substituting 2-(3,5-dimethylphenyl)-
5-methyl-2,4-dihydropyrazole-3-one for the compound from example 1d) and 3>amino-2™-

hydroxybiphenyl-3-carboxylic acid; for the compound from example 1c), the title
35 comporend was obtained as a solid (0.22 g, 47 %). 'H NMR (300MHz, d-DMSO0) § 13.7
(brs, 1H), 13.1 (br s, 1H), 9.7 (s, 1H), 8.14 (s, 1H), 7.98 (5, 1H), 7.97 (d, J = 7.1Hz, 1H),
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a) 3'-nitro-4'-hydroxybi phenyl -4-carboxylic acid;: 10 FoI | ow the procedure
of exanple 7c), except substituting 4'-hydroxybiphenyl-4- carboxyl 7 pei Hp
for 6-(5-chl oro-2-hydroxyphenyl)-pyridi ne-2-carboxylic aC|d the title
conmpound was prepared as a solid (1 g, 84 %. MS(ES) nlz 260 (MtHy. D)

3' - am no- 4wolwgdsssxybi phenyl - 4car boxylic acid;: Foll ow tlpe'rmgamsture of
exanpl e 3e) except substituting 3-nitro-4'" 15 hydroxybiphenyl 4- car boxylic

conmound vas 13 EhaRkTT @ VSRR AOCHAGTS TR Y 4%&?&?%3%&2%% )
3-{N-[1-(3, tzﬁfﬂ %W@)Bﬂw@%m - ox0- 1, 5- di hydropyrazol

Fol | ow the

i : : ‘ Ry Er ! t he
title COMOLMM-E@W_MSOIM (o 067 g, 74 % IVB(ES) Mz 443

( M+H) +. Exa _
1-(3-chl oro- celrﬁ hé]yl Sf%mrylgagxgo 1.5-di hydropyrazol
yl i denel hydr a2| n Wp%enlyr/c)a‘:xeemmbwwtmﬁmv& 25 a)

2- (3-chl oro- ﬁemybirlleah%}hhxyﬁm@m ;otl6=(B-chiodi2thy loRRMEn B PYridiene:  Fol | owi ng the
procedure of xalg% 1% % tt sub tl%utl ng 3- chI or o- 4-

met byl phenylﬁ&&f‘ i"Re- Fg '8 KY*Bheny!l hydrazine, the title conpound
was prepdfed as lbﬂs\mﬂledm(:éﬂmogg:xaﬁﬂe%) extdpit NMRREBH e Midxe cridlei3fodat ) 6 7 84 (s,

|(|S'|) 3|7_|) 652 26d}$ toxy3 4mtrdb‘g})%1 103- gb?bof(ﬁrc ac]id,, thgnt@%mpmwaépr%%‘edgr S 2.33
3 {N-[I- (3‘°B1$1I%WR4(3W W)Sgé-(hé%wi%-]ofdﬂi’,lﬁl)’drsi@dropyr azol -

yl i dene] hydr azix til), 256l 3HY o6 pheayB H3-168r boxyl i c acid;: Follow the
procedure of 1y8x t ti I rnet hyl phenyl) -

5-met hyl - g @i@pﬁg ?é&gﬁ ?h'e’:{ﬂ%ls‘c%xﬁ-el S(r:](%hrér g%dg '?-om exanpl e 1d) and

3' -am no‘I IpEPHEhYdrogbiphspddxepbpxyliaedid: for the conpound from

exanpl e Ic) the Foiléw the phacaitrpOiadplvas, Rbhehbathtiasi-amiele-d (0.22 g, 47 %9.'H

NVR ( 300Mz, 7. (b b 9.7 (s, 1H), 8. 14
(s, (1H), 7.9 g‘(""%ﬁé‘dg‘f“g?‘y °’g°drf°r“'?°? ““%%Fi}“‘e’&%ﬁ‘éfj’gfg“f\?&%/ 5094’ VD 11 56487
PCTI USO1/ 168‘6’31P¢7“ﬂ¢9’a-(?htm@ﬂ|)ﬂsasph¢(0(0d,g, 63 %). VST m/zidg MAD62 (t, J = 7. 6Hz,

1H), 7.42 (d, J = Mg, 1H, 7.19 (@mdthes 223(s 6H) MS(ES) m z 463
(M-H) +. Exa - LS.0r6 idone

4' - hydroxybl?thﬁhigm_lalimzlalﬂmm%l d; a) 3
=am no-4' - hygr %mom&ﬁnﬁﬁw%}dbgm@m d;: Follow the procedure of

exanple 7c), exc t|n 4
al ) %pl;m E (9 1 mol. ) was added to a solution of lithium

tetrafluoroborate (12.0 g; 0.128 mol.) in conc. hydrochloric acid; (20.0 mL) and water (80.0
25  mL) and the resulting suspension was cooled to 5 °C and treated dropwise with a solution
of sodium nitrite (6.9 g; 0.1 mol.) in water (20.0 mL). The mixtire was stirerd at 5 °C for
1h then filtered and the precipitate washed with cold water (20.0 mL}), cold methanol (2 x
20.0 mL) and diethyl ether (3 x 20.0 mL) to give the title compound (25.1 g; 93%).
b) (3-bromophenyl)phosphonic acid;
30 A suspension of the compound from Example 109a) (25.0 g; 0.093 mol.) in ethyl
acctate (140 mL) was treated with phosphorous trichloride (8.2 mL.; 0.094 mol.) followed
by copper (I) bromide (2.07 g; 0.014 mol.). The mixture was warmed to initiate reaction

H¥EPKydrazinol - 5

(gas evolution) and then allowed to stir at room temperature (ice-bath cooling applied when
necessary to avoid excessive exotherm), then when gas evolution has ceased the mixture is

35  stirred and heated at SO OC for a further 40 min. After cooling, water (30.0 mL) was slowly
added and the reaction volume reduced to ~50 mL by evaporation. The solid precipitate
was removed then treated with 10% aqu. sodium hydroxide (100 mL) and filtered to
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met hoxybi phenyl - 3- carboxylic acid; for

6- (5-chl or o- 2- hydr oxyphenyl ) - pyri di ne-2- carboxylic acid;, the crtgjmﬁ ﬁﬁduct
was isolated. 10 Follow the procedure of exanple 3d), except sub

t he above crude product for 2 -nmethoxy-3'-nitrobiphenyl-3-carboxylic acid;,
the title womessd was prepared as a solid. 'H NVR (30@ciHidge1/1ed3O d6) 8 8.1
(s, 1H, 7.9 (d, J'=7.7Hz, 1H), 7.8 (d, J 7.7Hz, 1H), 7.56 (m 3H), 7.06

(d,J‘78lé¥me11hDobi})ma: al'Ihﬁltrate id:ified 4
3N -1 (3,40 n'etuhyl Dhamy| ) s 3 et hyidaniea to pil 4 yith conc. fydrachloric agid: ;15

yIidene]hyerE‘? f atyroopn te %WB ﬁ%ﬁf’tsreéa?ddbwllil@wsw mﬁﬁm‘bwthe

procedur e of h;&h«:amphceacicﬁlﬁo nfl) Ceqffordzhefilt bdroli(5:3 1 gAMM) ﬁhch-céiorless solid.

hydr oxybi phegﬁ 442_3@@ oxyI ic acid; for the conmpound fromexanple Ic), the
title conpou éi was obtained as a solid (0.05 g, 63 %9. MS(ES) m z 443
(MHH) . X188 ©)2(@5-ghloprdmethaxypipheylch-yhphdsphoniglaeids: | }r

) - 3- met hy 1- 5- oxo ﬁoll@wﬂghﬁﬁfo@&ﬁﬁéﬂ)ﬁﬂﬁ}npﬁ‘lw AN Rl 8 3 I hody5-

2' - hydroxyb| hen nj c, aci d bronpbenzenedi azoni um
tetrafl uor ob @""yhg fﬁf‘é‘ﬁi tlI"’f 11"9”‘1"’1*?“‘2”’5"”@“ igabﬁqd)su%ﬁ%‘"%d%d to a solution
of lithium toatpmaﬁlfmnrmampbﬂ%bﬁ b2 thOcogripothd bP Ba) ¥k tithe corfipoRfidvéas plepaédochl ori c

acid; (20.0 @Qﬁ?&[)\éggggmﬁgdg Mﬁﬁs\&%ﬁza some resul ti ng suspensi on was

cooled t tion of sodiumnitrite (6.9 g;
0.1 not. |n )vvéft‘éfflmf’?éhﬂf‘?*ElPPhQM@'yﬁwk?ﬁﬂh@lc\laﬁlé stirerd at 5 Cfor |h then

filtered and the Hal]@ﬁHﬁlpioaédare\waﬁaﬂﬂeM)téicdﬁﬁéudsﬂhﬂhgﬁorﬁg%@krm%o)fd'iO' d net hanol
(2 x 20.0 and fet h&l ) Q ve t conpound
(25.1 g; 939 BroRdp 5n§1l5]p oswgﬁwaaﬁc?feB aﬂf’héi qg)n of the
conmpound fr ?§5M9‘é]} (25.0 g; O. 093 mot.) in ethyl acet ate (140 nl)
was treated i tﬂm&g@pﬁm&y@.ﬁ,&d L,@ 395 hgmme,d 0.094 not.) followed by
copper (}3 bromazeléJ é7P‘§ﬁ 031 tur was warned to initiate
reaction’ (gas evohHP %f °d‘“'ieﬁ cetpbs foying eF?i‘EPﬁ'f“Ldé’frperature

(i ce-bath coblsd)tfgrthqmmpeuhdwﬁmthqwcecsmuqﬂ\taepwmdm@&g:eﬁs%) MSESot herm), then

when gas evohphs@pigs ceased the mxture is 35 stirred and heated at 50 C

for a further 40 mn fter cooli vvater (30.0 m) was slowy added and
the reacti on?v&" ﬁ‘ﬁ'é“"tze@ gp:;ﬁianyl sPB?’“"e?Féfch%fP‘f"&ﬂ‘F esplie solid precipitate
was removed then Folleeibgtie piotddurt 6Péxanple 3ej edep mtiajrding tiedempchftDireth . ) and

filteredygo E,@gf,,gl ?ngzrg%anﬁ%(,@%gﬁg @W%ﬁﬁﬁ%@&’ VEwdsNsol ubl e

material. The f was aci d conc rochl oric acid;

then |eft atP'F%BFrf“t 5ole (032 88 Bl MSHESYy iz 28 G\’Iﬂﬂ tered and the solid
crystal | i sedgf siN-pM3AcimethipdiiyticIthaliyl-S-oaei 3;difyG@dpyrzpl-4-0 afford the ttile

(o Eh S, B B3R S B 4140 © ©
Fol lowmg the procedure o example e), except subsnmnng the compound from
23  Example 108f) for the compound from example 1c), the title compound was obtained as a
red solid (0.092 g, 18 %). 'H NMR (300 MHz, DMSO-d,) & 13.8 (br s, 1H), 10.5-9.5 (br s,
1H), 7.89-7.53 (m, 7H), 7.23-7.10 {m, 3H), 2.34 (s, 3H), 2.27 (s, 3H), 2.22 (s, 3H).
Example 109
3-{N"-f1-(3.4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidenelhydrazino}-
30  2-hydroxybiphenyi-3.4-dicarboxylic acid;
a} 5-Chloro-2-methoxy-biphenyl-3,4-dicarboxylic acid;:
Foilowing the procedure of Example 1b), except substituting 2-methoxy-5-

chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 4-

bromophthalic acid; for the compound of 1a), the title compound was prepared (4.5 g; 82%)
35  asawhite powder. MS(ES) m/z 307 [M+H].

b) 5-Chloro-2"-hydroxy-biphenyl-3,4-dicarboxylic acid;:
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Fol |l owi ng the procedure of Exanple 1b), except substituting 2- nethoxy 5-

chl or ophenyl boroni ¢ acid; for 4-carboxyphenyl boronic acid; , and

substituting the conpound from Exanpl e 108b) for the conpound 02316W20Mhe
title conpound was prepared (0.95 g; 769 as a white powder. MS(ES) nfz 299
[ MtH] . 10 9o dasdssthl oro- 2 - hydr oxybi phenyl - 3-yl ) - phosphegirisiGisgks: Fol | ow
the procedure of exanple 3d), except substituting from Exanple 108c) for

;géggog?ogg%fro%ggggﬁﬁ%ﬁhe 3 )'egexcecp?s e o5 B {06y s> @ SOl 1 d
(5' - chl or o- 2the honfroond fr@n exainple A8)j thehﬁleybm@uyd Vpocpprad s agoldl(d .2l g 98%Y. Fol | owi ng

t he procedurﬂ&‘s I[ﬁ ]711:) except substituting the conpound of 108d) for
t he conpound o )/'c the title conpound was prepared (0.76 g; 69% . M5(ES)
Mz 330 [ MrHP. S(Chiofs2 bygrxyct-pitoiphengk b iseborylic midy 1) phosphoni ¢ aci d; |

hydr ochl osi de Sa|FollowiﬁQEHe‘§Wcéilﬁrebh& mc@dwc t EfbstRutiE e QongRindabx C ept

substltutlng ound fr 108e i
- ni t r obi pheny(fgn)? BRI OfZEn ﬂbezh%e nﬁ'i'qe‘f'aé; gg%‘%‘%@ﬂé ?/93{] ]gé(%éd as a
solid (0.33 @3[8%11% I\/S(ES) mz 266 (MHH). g)
3={ N=[ 1- ( 3, 4qvh ARidV p!p@d}yj Ip 1, yrazol - 4-
yl i denne] hydr}z?zi ol-2'-h dPoQéjgﬂﬁﬁﬁﬁég,wld"h 5{%’:@%@3 Fol | owi ng the
procedure of exa Bw‘lné)hep@ﬁ'i%‘ﬁP %‘G‘B%'F?et)ﬁ’f‘ieﬂd“‘fsﬂ'én%?ﬁfﬁﬁﬂ?!mﬁ’% 25 Exanpl e
108f) df orl(llt gmw%gm&r%%gmﬁ%ﬂgﬁﬁmmm% Ot_hg?tm)omgpbgagas?gt ai necliH)as
a red soli rs

P ) ’ ’
10.5-9.5 (br’s Shiig 2% é} 10 (m 3H), 2.34 (s, 3H),
2.27 (s, 3HOHNH- Wylplexﬁh%mhxl xg-1,5-¢ipydrgpyrapl-4- di neth | hen 1
X ? Eefj h |- g_ ﬂiﬂ&leh ]hydxdnho4 Jdr-Bydr@bibheflyl-3 4Ldi@ftﬂx}hcdﬁa,2| no 30

ydr ooxbi phen car C

nmet hoxy- bi phenyl yégnﬂw'ﬂgg'gp%‘:)%y %%:“5’3‘? ieg el’—“:‘%’ Sumnmnn‘f'l'ﬂ’ccom ‘@ggu'i"e of Exanpl e
| b), excdpt Bxampleilfd) forthezompouprbirom @mnelhﬂ@rfbﬁmmb@pdmmbmp@s af or
4- car boxypheﬁukénelt@mgssmb %ﬂz(@%zﬂHbéﬁﬂilﬁd)@ﬂchfc dzr@mnhtmai bg acid; for

t he corrpound t orrpound was” prepared (4 g; 82% 35 as a
white povvder J(:%)G%ﬁ’z é?oﬁ} ]@lﬁ .

5' - Chl oro-2' hydroxy bi phenyl - 3, 4- (ﬁmp_bmgll ic acid;: -86 2 3 NOV 2004 WO
01/ 89457 PCT438 als :

substi tuting .__{.he conpound
title co% igenelhydrazip dicgddi(4.2 g; 98%. MS(ES) mz 293 [MeH],
c) 5 -Chlor 08)25 @W&mﬂmmebkmm&h&bﬁwcwmxyl ic acid;

Following the procedure of Example 1b}, except substituting 2-methoxy-5-

nple 3c), the

chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 5-bromo-2-
hydroxybenzoic acid; for the compound of 1a), the title compound was prepared (4.5 g;
25  70%) as a white powder. MS(ES) m/z 279 [M+H].
b) 5-Chloro-4,2-dihydroxy-biphenyl-3-carboxylic acid;:
Follow the procedure of example 3d), except substituting from Example 110a) for
the compound from example 3c), the title compound was prepared as a solid (2.9 g; 69%).
MS(ES) m/z 265 [M+H].
30 c) 5~Chloro-4,2"-dihydroxy-3"nitrobiphenyl-3-carboxylic acid;
Following the procedure of Example 7c), except substituting the compound of
110b) for the compound of 7¢), the title compound was prepared. MS(ES) m/z 310 [M+H].
d) 3-Amino-4,2"-dihydroxy-biphenyl-3-carboxylic acid;, hydrochloride salt:
Following the procedure of example 3¢) except substituting the compound from
35 Example 110c) for 2™-hydroxy-3"nitrobiphenyl-3-carboxylic acid;, the title componnd was
prepared as a solid (0.9 g, 37 %). MS(ES) m/z 246 (M+H).
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5 Followi ng the procedure of Exanple 7c), except substituting the conpound
of 109b) for the conpound of 7c), the title conpound was prepar edZﬁﬁU\hﬁl;
98% . MS(ES) mz 338 [MtH]. d)

3' - Ami no- 2' - hydr oxy- bi phenyl - 3, 4-di carboxylic acid;, hydrochloride salt:

Fol | owi ng woaisssecedur e of exarrpl e 3e) except substitutipogukfinisssanpound from
10 Exanpl e 109c) for 2-hydroxy-3 -nitrobiphenyl 3-carboxylic acid;, the

titl ES il 274 Mt

) 3 (het 1.0 SERarBO R SHE R Bbihenul S bifes o Smifip SopLZ, 274 (M.
yl i dene] hydrﬂ@pwdi)yd@zmwm@xlyhméﬁlylw& 4- d| carboxylic acid; Foll ow ng t he
procedure of exargiSwingihe pR¥& &%feih&h.lﬁa 1@%&3&&4}%9@@?&&%&% 15 Exanpl e

109d) for th from exanpl tl e conpound was obtai ned as
ed sol | AGPRETHD fodhegRALoT pmBE SN RE BEPES oG, 02 46; 1

4 74; N, 1.4 solidf AnshdCysByoMDs03;H,B) calkd: 36 64.08; HI9.98 4, 158 fehd C110

2' 6d|hydro L AL +(

4- di met hyl phﬁ%l’?’-gﬁﬁ& qu%: 5- ox0- 1, 5-di hydropyrazol -4- 20

yl i denel hydr azi nol bi phenyl - 3- car boXSzaimpledLl d;  a)

5' Ch:joro 4fbh’ﬁml/1712{1-|(ﬁl;iﬂxhﬂmylp}bhﬁﬁﬁﬂﬁdth 1t35r &@fltmizi tﬂ%ml% Fol | owi ng the
procedure o e syhstitutin met hoxy- 5-

chl orophenyl’f)l§'>|§'?‘5’:'H:;’r ?b} “h’lf%‘f’y'g h(%"fj% ﬁq‘boronl c acid; , and

substi t ull nga)52{65—glﬂmro—2-m¢ﬂy’dmhmybm®hmcacdd for the conpound of la), the
title conpound gﬁqc% 0, r. Ms( ES) m z
279 (MtH] . b) Wq%hllg‘grgﬁ4 é éf%?lg?é;é) cﬁep@&b_ﬂ.élﬁi{géa?gng@%}w% acid;: Foll ow
t he procedur‘é’lc’é‘fp %‘W&ﬁfﬂ“ﬁ“@‘ pfer e")‘i}é@w LUHBYPNE EFE‘T  ngAEpRsHERE 2] e | 10a) for

t he conpoundchiat@sonierdrigpdcesl; &cghgacdrﬂpeuﬁdloflae thﬁntb@orﬂpbunﬁ@aspre@ﬂaﬂsdg&s a solid

(2.9 g; 699 dbé?ﬁ )
5'-C. hl oro- 5" E dsm% - n| Wcﬁl g%]s\enyl -g-cngboxyl i c acid; Foll ow ng t he
procedurb5 of DYER&Frehiero-2cy WisoBisptinG itk ng t he conpound of | | Ob)' for the

gorr%)nuzg Zf 7c), Hobewﬁbb*o&dﬁﬁﬁﬂiﬂﬁﬂe%&x&’pﬁ@am&ﬁngﬁﬁﬁ%ﬁ)ﬂpﬁﬂlaﬂl’& EEMSF;IL d)
Fol | owi ng tﬁﬂé r@%‘%@% %?'9@5%5‘}“%“%% gﬁ%’de‘bag P r%ﬁdﬂgit&? uc%lgrggﬁk‘lgé%orrpound from

35 Exanpl e 1M$&§)mf2(¥|5°@mﬂydnxy 3'-nitrobi phenyl 3-carboxylic acid;, the
title COrrpOUd)dZJ(\@.&llorBQﬂ@&b -AGopheiyDlsbiflcokific Qi@ 37 % . MS(ES) niz 246.

(M-H. ;87 23 004 QL/,89
6- di hydroxy 3 N%\/ﬁ §\O %ﬁq&c 1e)x°°§}sr?§st%ﬁmflggc W"ﬁ"'dé’fdl hydr opyr azol
- 4 yl i dene] H}Brfmmplpﬁeﬁw 1 tideyedmaprydi was prepated aFay drangk payvdet(@- 1pr ocedur e of

exanpl e | e)g; 68%3.M$ESHRE I M4y t he conpound from
d) 2-(3-Amino-2-hydroxyphenyl)isonicotinic acid;, sodium salt:
Following the procedure of example 3e) except substituting the compound from
25  Example 111c) for 2*-hydroxy-3*nitrobiphenyl-3-carboxylic acid;, the title compound was
prepared as a solid (0.81 g, 94 %). MS(ES) m/z 246 (M+H).
e) 4-aza-3-{N-{1-(3,4-dimethylpheny!)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidenejhydrazino }-2-hydroxybiphenyl-S-carboxylic acid;
Following the procedure of example 1e), except substituting the compound from
. 30 Example 111d) for the compound from example 1c), the title compound was obtained as a
red solid (0.19 g; 43%). 'H NMR (300 MHz, DMSQ-d) 8 13.8 (br s, 1H), 8.74 (d, J=49
Hz, 1H), 8.53 (s, 1H), 7.97 (m, 1H), 7.85(d, ] = 7.3 Hz, 1H), 7.78-7.64 (m, 3H), 7.21 (d, }
=8.2Hz, 1H), 7.09 (1, ] = 7.9 Hz, 1H), 2.32 (s, 3H), 2.28 (s, 3H), 2.24 (s, 3H).
Example 112
35  3-{N-{1-(3,4-dimethylphenyl)-5-oxo-1,5-dihydropyrazol-4-ylideneJhydrazino}-2*-
hydroxybiphenyl-3-carboxylic acid;
a) 1-(3,4-dimethylphenyl)-1,2-dihydropyrazol-3-one
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Exanpl e 110d) for the conpound fromexanple 1c), the title conpound was
obtained as a 5 red solid. Anal. (C25H22N405.0.5 HzO) calcd: C, 64. ig V
4.96; N, 11.98. found: C, 64.37; H 4.97; N, 11.85. Exanple 111 4-& NgV'2004
=(N=(1- (3, 4-di net hyl phenyl ) - 3- net hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-
yl(i dene] hyvwaaisss} - 2=hydr oxybi phenyl - 5- car boxyl i c aci d; pt®ued1/16863
2- (5-chl or o- 2- net hoxyphenyl )i sonicotinic acid;: Follow ng the procedurg 011:
Exanple | b), exc bst enyl bor ani ¢ aci or
B T gt ANk TR
or e conp
(2.3 9; 87% dpwie Wi difthyR@NEIS Faeth iR odﬂe%ziéfboﬁ%kﬂ)an t%rmx re e of
exampl e 30 %g;;ﬁ@{g&%%ﬂ@%{m%g' O il e mixrs e s Gt Smpo e, f 1 om
exanpl e 3%), resithe shipeided inovgeoandelcidgfizd oy b2 followed by axt@ction eith &thﬁ&lc@ate 829 . t
IVB( ES) m z ZPF]HJCM— r | en oni cotinic
acid;: 20 Fol | ow nF?g a'ﬁ%leva r%dggglgrr%mgg &&Bn?ég ]%X'd%mﬁl lfe%] B@e’g o)if‘q'lsjtl ng the
conpound of disydresd Nﬂ'ﬁ@ﬁé&eéb’lﬁ@iwastdﬁ@lteﬂm@“@MﬁWMas prepar ed
gS(gnAoranggmgQMQQuebas s&lu@hyd&ilﬂqlod\ﬁﬁﬁlstg%aat%é e'fﬂmreﬂw}l’i‘: gla?dow hg the

m no- ra
procedure of eigntﬁ%xn%ﬁr g“é‘)ﬁ%%%%} %B‘Ié'flft sﬂ&"of’l’?'és“t??)‘ﬁ%%% BffFﬂfﬂP}ES Exanpl e
111 c¢) ; & %ww@ﬁﬂmgmm; Eﬂfagmng ﬁ?anmmdommﬁm%:%% i E:vkerH) e)
conpound WaSgec Rt The ds Exthaete ethyl 4cetdle, drldP
4-aza- 3={N di net 0XO0- d| h razol -
yl i dene] hydr%ﬁ?tﬁﬁ'}' &2°mﬂ'g}’a%i§gﬁsaﬁ@ﬁm S°§dc% 39 MHz, CDGl3) ﬁﬁ 6‘?\/}/ fig the
procedur e of2.2Harpl).g.35¢dd, J €% 2 eqpit2. 35k $H), 748 {tig= thﬁz ¢cHposiEcy £ 8 oM, 30 Exanpl e

11 1d) for t gU’r(goijp f]; exanpl e lc) the title conpound was obtained as
a red s |dh(%§ %q%NI\/R 300 , DIVBOd]T338138(br s, 1H), 8.74

(d, J = ¥ o - ﬂ'ﬂ? (3 %@%Yéphﬂwhﬁ-owwsfﬁwm@ﬂ prhydgzing}-2- 7.3 Hz, 1H),
7.78-17. 64 (m Bjr&oxyﬂ'pﬁhﬁyl(%i:arbdxyhe-acﬂd 2 Hz, 7.09 (t, 3% g 7. 9 Hz, 111)
2[ I3-2(§384 g:_i)rret ﬁyl p @%bceamgl]f é&a‘ﬂ%l—%’ “op {}gi%g ]tgﬁcoalg%ugf Var azi no} 2 -
hydr oxybi pheWF"-P 1&% Wp@r@oa@'fg)m eac)amp]e 1c) the title compound was obtained as a
1- ( 3, 4-di rretﬂag/h@mwyb)za&mndl(mﬁmmN@ﬂ@dsa@mammﬁﬂ & 8.20Qy11H3 8110 01/ 89457
(505 T8 e RAEIOLAD L e BRSBTS ot
(2.0°9; (s, 3H). Anal. (Co4HyoN404.1.0 CH3CHZ0OH) calcd: C, 65.87; H, 5.52; N, 11.81. found:

C,65.17; H, 5.73; N, 11.58.

Example 113
3" {N"-{1-(3.4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidenelhydrazino) -
25  2-hydroxybiphenyl-3-suifonic acid;
a) 5chloro-2>methoxybipheny!-3-sulfonic acid;:
Following the procedure of Example 1b), except substituting 2-methoxy-5-

chlorophenylboronic acid; for 4-carboxyphenylboronic acid; , and substituting 3-

bromobenzenesulfonic acid; for the compound of 1a), the title compound was prepared
30 (041 g) as a white powder. MS(ES) m/z 299 [M+H].

b) 5-chloro-2*hydroxybiphenyl-3-sulfonic acid;:

Follow the procedure of example 3d), except substituting from Example 113a) for
the compound from example 3c), the title compound was prepared as a solid (0.87 g; 99 %).
MS(ES) m/z 285 [M+H].

35 ¢} 5-chloro-2methoxy-3"nitrobiphenyl-3-sulfonic acid;:
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and potassium carbonate (3.2 g; 0.023 nol.) in anhydrous ethanol (40.0 niL)
was treated dropw se with diethyl (ethoxynethyl een)nmal onate (2.5 g; 205@ 2004
nol.) and the mxture stirred and heated under refux for 3 h. After cooling
the m xture was evaporated and the 5 resi due suspended in water and acid;
ified to piwodisab? owed by extraction with ethyl acetatepcTdbdiaessdr yi ng and
evaporation the resulting internediate 1-(3, 4-di net hyl - phenyl ) - 3- oxo- 2, 3-
di hydr o- 1H pyraz -4-carboxylic..acid _ethyl ester. was dissolved in methanol
(10.0 nL) and 18&%%@&?%%%?&%@%%&1 'ﬂg"pﬁ' UFURG e campoddiof r ed at room
t enper at ur e ¥13b) far the comgount hETr), theditle compouielrwas efepancd at oy«dtbé adlid. MP@ESH| ysis. The
sol ution wasnsa9 Ak dfkdly i hiBidingliteVindy fehdt pithaigy, My dr ochl ori ©

OIP 2h to e ipect ec

acid;, and stirred at roomtenperature T ar boxyl ati on. The
m xture was D3rraet-ddyderhipkangld-sulferi sk dried and evaporated to give the
title conpound ( FBYwiagthepy@bilrow cxahplélie) exdeMBst(ndRQ tldgmpdehisy 8 7.61 (d, J

= 2.3 Hz, 1 7. dd, = 8. d 2.3 Hz, IH.. 7.48 (t, J = 1.3 Hz, IH,
116 (- Egmpibiapsty o pynvaie LaifroP ity by e 1R ifvosta g

[ 1- ( 3, 4- duneprtppred Aensplid MSHSX m/z 266 (M- \yudedaiirgatly irohe folgwingisepotithpdr azi no} - 2' -
hydr oxybi phegiher pufiRafoaxyl i ¢ acid; Follow ng the procedure of exanple le),

except substi , t he conmpound fro Exanpl.e 112d). for the conpound from
exanpl e |¢) ,e)éﬁé}'ﬁg@r“é‘ﬁ’eﬁ‘?%ﬁw '%\E?h’g]ﬁf“&?ﬂédm’égm%}’m@éﬁ needl es. nip 226-228
(7309(7 eE halﬁi:_gyﬁdl;deﬂ%h&lﬂ&m GOOhdzybilMEG3 dalfonicAci8;: 20 (s, 1H), 8.14 20 (2 s,zgll(—l),

: m , 7. . N dle R, 2. s,
3H), 2.25 (s, 3%09“%1%@?%%“5@6&[%%% C%?Bfé%ﬁ%‘%é%g‘ﬂé%;‘ 5.87; H,
5.52; N, 11.%ampledifyfor thecompgundfrom example &), the titl sormmundryas eppigediasd 3 = N - 1-

3 4-dirnet h réd &8a (0101-g3-MSESD nh/z H79gMoy). 5-di h dro razol -4- lidene h drazino -
25 2 -hxdroxybi phenyl - 3-sul f oni ¢ a@xahiple}14

5' -chl orﬁ)Z's- 3 %I foni ¢ aci
Exanpl e 1°b) ,=extept—strst et HOR Y= 52 Bhenyl boronic acid; for
4- car boxy pheyidénaihydriding } 26k éh Sheithylehé inbp akdaenzenesul f oni ¢ aci d;
|.e

for the comp of La), the tit conpound was prepared 30 (0.41 g) as a
white pomderagg%ﬂzgg'd‘ﬁ%ti"bﬁgﬁ’y aldehyds “5_chl or o- 2
- hydr oxybi phenyl -&3sobtibif &frliteontei-tethoxdyBlidobeizae (REOE @Dwimol0h 1@xanpl e 3d),

except substjtuti from l.e 113a) .for. th 0 und from exanple 3c),

the title co‘ir‘r%‘&‘ffr{g&%ﬂyﬁ?E%%%gg‘ﬁﬁ’a{%“g‘sé‘lﬂhF‘H‘P(W@?%W (g%(?zlg EMS(ES) m z 285

[ MtH] . 33 c)Afier 2 aiid. 8+famglbenzénabocgnicicidi (1 ADH IoPhamy) was adklad followal tgefd; : -89 2 3
c ;

Nov 2004 V0 A8 dateRithSIa o hE00% Hob) Ot AR O5E MRS ) Bxame 70).

Fol | owi hg the procedure of

except subst
heated under reflux for 18h. The reaction was cooled to room temperature and partitioned

between ethyl acetate and 3M aqueous hydrochloric acid. The organic layer was separated

and the aqueous Jayer was extracted with ethyl acetate (2x). The combined organic layers
25  were washed with brine, dried and evaporated and the residue was purified by

chromotography (silica gel, 5 % ethyl acetate/hexanes) to give the title compound (1.62g;

63%) as a yellow oil. MS(ES+) m/e 258 [M+H]".

b} 5-(2*-Methoxy-3-nitrobiphenyl-3-ylmethylene)thiazolidine-2,4-dicne

A solution of 3-methoxy-4-nitrobiphenyl-4-carbaldehyde in (1.62 g; 6.3 mmol) in

30  ethanol (35.0 mL) was treated with 2,4-thiazolidinedione (738 mg; 6.3 mmol) then with

piperidine (100 vL). The mixture was stirred and heated under reflux for 12h. Additional

4-thiazolidinedione (370 mg; 3.1 mmol) was added and the reaction was stirred and heated

under refiux for a further 1h with the formation of a yellow precipitate. The reaction was

cooled to room temperature, filtered and the precipitate was washed with ethanol to give
35 the title compound (880 mg; 40%) as a yellow solid.
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113b) for the conpound of 7c), the title conpound was prepared as a yell ow
solid. MS(ES) mz 330 [ MtH used directly in the follow ng step ‘M%?ﬂb'ﬁjﬂ]ﬂﬂ
further purification. d) 3 =am no-2'-hydroxybi phenyl -3-sul fonic aci

Fol |l owi ng the procedure of exanple 3e) except substituting the conpound from
Exanpl e 11@©)0188s7 2=hydr oxy- 3' - ni t r obi phenyl - 3- car boxy! ipCcTasd6s63t he titl e
conpound was prepared as a solid M5(ES) mz 266 (IVH—|) used directly in the
foll owing ste fﬁvvlthout further purificatiaon.

={N -[1-(3, 4¢ Gé‘iﬂ%xﬁﬁe‘ﬁ‘y‘r9‘9@“)‘1‘@(119313‘]‘83"632’8“211@“& hiigreopyr azol - 4- 10
yl i dene] hydr azi noj sclutioh ¥eH- &Xﬂi&hdi?-@m{ﬂwbﬁ:h&ﬂl 3 OIeGylBsehiiazolififd- AWoho t he

procedure of example le), except substituting the conpound from Exanpl e

110d) for th@7§5‘ﬁ1?o‘t§ﬁﬁn‘fl}‘BﬁlF%§3é?Fﬁ‘Fé‘“@@?on{l-i}lé(a%t}“?qe‘éw@b ®Puhas obt ai ned as

a red sol i dhydeobibidiacid SMRdRDLS. THL). %@mé%&&nw@@m&d%&a&dmrm _
5-L'- [1 (3 4- Di met hyl phenyl) - 3- et hyl - 5- 0x0- 15- di hydr opér azol -4- |lidene

h dr a2| no r 135 hereaqiipn H@r‘f"ﬁle@" 'QW’HP&F’&H%‘“’F@‘Q‘%WEHM@ 8@ one a)

3- Met hoxy- 4 m@fﬂ?&bﬂhﬁlﬁﬂﬂo-bﬂph&ﬂ- ?ﬂr@&b&ﬁk@-thﬁz&lﬂlﬂt@u%r@ﬁs a bright yello
1- br ono- 2- mst@gxy 3-ni trobenzene 30 g; 9.9 mol) in 1 4g cﬁo%ne (80.0
m) was trea with tetral ds(triphenyl phosphi ne) pal | adi um( 0) (0.15 ¢g)). 20

fAf It Fr 2dm'bn. d)f’ﬂs-(fzmxﬁné-m;meﬁai@mnﬂm ﬁnﬁ@}l&eitﬂ;az@ﬁdzﬁhrzﬂd@nemm:) W_?ﬁ addedt_

Xt U e vee ot i 1 ri RS HE AR AP PO ES e e Teon nas

cool ed t<bOrowmeﬂ@en"ammmﬁmaaﬁteweﬁlhydrwlmﬁcadnﬁ(tzmeem)eﬁshudleda.ﬁet gtehand 3M

aqueous hydr ric aci Th ani.c | a nd_t he agueous

| ayer was exg‘Flﬂ hadse@t ?) gleé‘f"g“‘fﬂéjﬁm\é\@’é‘diﬁ%‘fnﬁ 8‘5&?‘1‘, layers 25

wer e washed ﬂﬂletrbncﬂ)rmmﬁ)pledltdr&dnmﬁerﬂ\iﬂmfe&ﬂaditﬁef}decﬁﬂ’lﬂeis@&klﬁtl@ntwas purified by
0/

O 00t 2P B 8 hsn o St A) SRR RIS o D 1111

5-(2' - Met hoxMO@O%MQnMﬂHprMII-‘BWAmmglydtlmm)etchmpmmdélmmg B asknone A

sol uti ony X r nyl - 4- car bal dehyde in (1.62 g; 6.3 nmol)

in 30 et anol?‘;?g@g Mr%ga/aﬁ‘:ﬁ?@?{@d with 2,4-thiazolidinedione (738 ng; 6.3

mmol ) then WP)t5I=[3 {pV-peBitdtimethylpteayi3-pethityeoxerit Stdihyéromaezobd rred and heat ed

under refl UXyj e}l%&@mnﬁ%yﬁa‘o?%?ﬂhe 343;’,{%9@%&2%135@%95%{0%0 ng; 3.1 mmol) was

added andther tion'was stirre ux for a further Ib
with the forpglwag e maemlofmrdgrech)mc@ﬁts@osnaﬂi}@ tﬁe%aﬁﬁduﬁ@frmgmq&ol ed to room

enper B L e R 2, O
01/ 894572CT100%Dry alt@@%cvhcy MS(ES+) m/e 526 [M+H]".
5-(2' - Hydroxy- 3. - ni tro- bi phepyhpR-115- bk @asddiddhazol i di ne- 2, 4- di one
An oral dosage form for administering a presently invented agonist of the TPO
receptor is produced by filing a standard two piece hard gelatin capsule with the ingredients
in the proportions shown in Table I, below.
25 Table I
INGREDIENTS AMOUNTS
4-{N™-[1-(3,4-Dimethylphenyl}-3-methyl-5-oxo0-1,5- 25 mg
dihydropyrazol-4-ylidenelhydrazino }-3-hydroxybiphenyl-4-
carboxylic acid; (Compound of Example 1)

Lactose 55 mg
Talc 16 mg
Magnesium Stearate 4 mg

Example 116 - Injectable Parenteral Composition
An injectable form for administering a presently invented agonist of the TPO

receptor is prodeced by stirring 1.5% by weight of 4-{N*-[1-(3,4-dimethylphenyl)-3-

-9] -




A sol ution of

S5-(2-met hoxy- 3" - ni trobi phenyl - 3-yl net hyl ene) t hi azol i di ne-2, 4-di one 7 { §Fp2001B;
2.45 mol) in glacial acetic acid (25.0 nL) was treated with 48% aqgueous
hydr obrom ¢ acid solution (25.0 nL). and the solution was stirred and heated
under reflwWoowssdf 12h. The reaction was cool ed to roompeenReraidsr € and
filtered to give 400 ng (48 % of

5-(2' - hydroxy-3' -nitro-hj phenyl - 3- vyl hyl eng) -t hi a i dine-2,4-dione as a
br I( ght ; el | O\%\e&g]é{]?w-], 1L)Pdropy1¥zol-§-y\{ndeq1§‘| yd¥a1|enoF-%’-hydroxy 1% enyi—?—carbox)zllhc
5- (3' - Am no- atid;{Qempmundaif Bhawpid 2) 3 10% et voipine pepiléte glyodlidware: 2, 4- di one A

solution of 5-(2'-hydroxy-3 Example 117 - Tablet Composition .

=ni t r obi phenyl - 3-yl net hyl ene)Thyr azolidi ne-Z,4-dione 10 in (400 ng; 1.17

nmol ) in concent rﬁW?W'@EWISBW‘%d‘MWﬂPQBPTBWHLY)mWﬁ@d agonistef the JPOdi chl ori de

(1 gﬁo m%h 3. 36ece@mja)s_slamliﬁ'lmg.rnafdw,arem&dsﬁdgﬂneldtemdm{m&@diomgm L eflux for
: e reacti i 5.coqale rgom tenperature,. filter and t he

precipitate i“%t[’\f)\/g@hé'ga%sqﬁm' ee‘?/él oy)gs sﬁm?ﬁ’gﬂe‘{nﬂfxgﬁ“&g@eﬁﬁﬂl'fi ed by

chr omat ogr ap ke shORGris ik¢id;cmreengd andi compressediinio@mablet.[ 10- 90% acetonitril el wat er

(0.1 % TFA)] to give the title conpoufgeql20 ny; 33% as an 15 orange

solid. MS5(ESt) me 313 [MtH]}. e) 5-(3L(

N -[1-(3, 4- Dﬁ@@%nyl ) - 3- net hyl - 5- oxo- 1, 5-di hyéw%zol -4-

yl i denei hydr aziN+{1-(34-dimetiyhenyXydbinggsyixe-3,5y | met hyl eaegt hi azol i di ne- 2, 4-di one
Fol | owi ng t hg, r Y LSubstituting the conpound
from Exanpl eﬁlhgﬁ?ﬁg@#}lﬁ%ﬁ@%@@ﬁ% l}nléf%%oﬁcgg(r#@?a?ml e 1(c), the title conpound
was prepar ed¥xybgpcidp0 100% as a brown solid. MS(ES+) mle 526 [ MtH| +.
Exanpl e 115- (Capsuidef Eampr3)ti on An oral dosage form for adm nistering a

presently inyented ist of the TPO receptor is_produced by filing a
st andard t\/\o‘:%?“é%é‘ﬂ%%(rag‘ %%tFati n capsule with the i ngfngdi ents in the

proportions sistosh in Table |, below 25 Table | | NGED ENTS AMOUNTS

4' - {N -[1- (3sdreh) et hy[ phenyl ) - 3- et hyl - 5- oxo- 1, 5- 2/g Ny

di hydr opyrazol - 4-yl i dene] hydrazi no }-3'-hydroxybi phenyl -4 carboxylic acid,
( Compound of anple 1) Lactose 55 ng Talc 16 ny ]I\fﬂénesi um Stearate 4 ng
Exanpl e 116 stedrmjagidt abl e Parenteral Conposition AnOiSmpgectable form for

admi ni stering 2 PesERlaink BYEHpBhaRGAN e fuvbiitn TERe 51RGRRL OF 15 produced
i WA i ke LB © 012 S
met hyl - 5- ox oyldebelhlidtayidle joP Yy dr@gbiphenyl3-cetogfliawdd;azi no } - 3 '
=hydr oxybi ph Wffn&o—%ﬁ%&ﬁ)-}mﬂhﬂd-oxo— 1,5-dihydropyrazol-4-ylidene]hydrazino }-2*-
hydroxybiphenyl-3-carboxylic acid;
3-{N-[3-methyl-5-0x0-1-(4-trifluoromethylphenyl)- 1,5-dihydropyrazol-4-
15  ylidenelhydrazino}-2™-hydroxybiphenyl-3-carboxylic acid;
3-{N-[1-(3,4-Dimethylphenyl)-3-methyl-5-ox0-1,5-dithydropyrazol-4-ylidenethydrazino }-
*hydroxybiphenyl-3-carboxylic acid;
3-{N{1-(3,4-dimethylpheny})-3-methyl-5-0x0-1,5-dihydropyrazol-4-ylidene]hydrazino } -
2-hydroxy-3-tetrazol-5-yIbiphenyl;
20  3-{N-[1-(3-fluoro-4-methylphenyl)-3-methyl-5-oxo0-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2™-hydroxybiphenyl-3-carboxylic acid;
3-{N-[1-(3,4-dimethylphenyl)-3-ethyl-3-oxo-1,5-dihydropyrazol-4-ylidene]hydrazino } -2~
hydroxybiphenyl-3-carboxylic acid;
3-{N*[1-(3,4-dimethylpheny})-3-ethyl-5-0xo0-1,5-dihydropyrazol-4-ylidene]hydrazino }-2-
25  hydroxy-3-tetrazol-5-ylbiphenyl;
3-{N*[1-(3-chloro-4-methylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene)hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
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acid; (Compound of Exanple 2) in 10% by vol ume propyl ene glycol in water.
Exam |e 117 - Tablet Cm position The sucrose, calciumsulfate dih gﬁf nﬂpd
a presently invented agonist of the TPO 5 receptor, as shown in T %
bel ow, are m xed and granul ated in the proportions shown wth a 10% gel atin
sol ution. wbaimas? granul es are screened, dried, m xed wethusdhiassharch, talc
and stearic acid;, screened and corrpressed into a tablet. Tabl e H

| NGREDI ENTS 1,5- 20
ng di hydr opsr‘[g-z@ §ﬂ' y'ﬁ”‘%g'ﬁ +’h'3améthzyl 59 E'@é %ﬂ’/pdr% yﬂ‘@EﬂEH‘é razipo )e(l(r)boxyl iC

acid; ( Conp&tfhdrodt-hydxaytiphenydpB-cedbxylicianidul f at e di hydrate 30 ng sucrose 4 ny
starch 2 gy 3¢N’H{i4ﬁmt§}lﬂn@ﬁy’lﬁ3~ﬁ%&y% oxol1B- aﬁg@&gﬁz@mamng the conpounds of

the present invention are ow n [ 3-cycl opropyl -1 - (3,
4. et hy | phUNFPSRYABENE S b bty e
yI i dene] hydr &mmﬂmn-mmmwﬂmﬁrmbmﬁéwmGadjhlycilrspy@zczbldtt—
- (4- quoro dihydropyrazol 4-yl i dene] hyd
ra2| no }-2' lﬁﬁﬁkﬁ%ﬁg%ﬁ’w xgblg oxﬁ%&ﬁam d: 3 = - [ 3- et hyl - 5- oxo-
|- (4-tritluobd] Ewﬂyhhﬁ‘ymythﬂlplsnﬂ) ﬁmbwhwm A 3bidencihydinzino] 2
yl i dene] hy dr s@idrgiphényl- B)atbSNMOARIIENY] - 3- car boxyl i c aC| d; 3 -

S S I8, St D apuarals o cene

[
1- ( 3, 4- dilfret hygdroayhiphphyi-33athetyligacids - oxo- 1, 5- di hydr opyr azol - 4-yl i dene] hydr azi un
0 }- 2 bydro 9 n@g,? -

3'-{N-[I-( 3?6¥Nu[(§_r{%)-§~h- ne iphéng%ﬁwg}ﬁ&l gglhydéepg%?]-4-yhdene]r?{/5?%“8yr azol - 4-

yl i dene] hydr%f??{wb’ﬂh"“ﬁ%mﬂi"ﬁﬁ nyl - 3-carboxylic acid; 3-[N

[ 1- (3, 4- di me3kd- [dH&,ﬁylir)etlﬁri;ﬁédmt}ﬁetmd-oio-ﬁédlhmmbymyluaﬂmlane}hycjthmﬂﬂne] hydr azi no
}-2- hydroxy A

N -1 -(3 4 d?lrlrgﬂﬁgx ip§¥ A-lﬂ&lﬂﬂ%lthg?(egﬁ%{‘gmgle ﬁn dropyrazol 4-yl i dene] hydraz
ino }-2- Fryi il 3 imsityiphesyD-5- °y1>151ﬁrslﬂwrywmsl%:{lldmwl*pdmnno -2~

1- (3-chl oro @mﬁﬁmb@m;&b&nﬁcm hyl - 5- oxo- 1, 5- di hydr opyr azol -

yl'i dene] hydr azi nqy 25 el ROS M oo mbé%%ﬁsbo? Wit b foliow g 23 NOV2004
3% {N*-[3-cyclopropyl-1-(3, 4-dimethylphenyl)-5-0x0-1,5-dihydropyrazol-4-
ylidenelhydrazino}-2™-hydroxybiphenyl-3-carboxylic acid,

20 [1-(4-fluoro-3-moethylphenyl}-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidenehydrazino }-2*-
hydroxybiphenyl-3-carboxylic acid;

3 {N"[3-methyl-5-0xo0-1-(4-trifluoromethylphenyl)-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxybiphenyl-3-carboxylic acid;
3-{N*[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidene }hydrazino}-

25 “hydroxybiphenyl-3-carboxylic acid;
3-{N“[1-(3,4-dimethylphenyl)}-3-methyi-5-oxo-1,5-dihydropyrazol-4-ylidene]hydrazino } -
2-hydroxy-3*-tetrazol-5-ylbiphenyl;
3> {N-{1-(3-fluoro-4-methylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylideneJhydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;

30 3-{N-[1-(3,4-dimethylphenyl)-3-ethyl-5-oxo-1,5-dihydropyrazol-4-ylidene)hydrazino }-2"-
hydroxybiphenyl-3-carboxylic acid;
3-{N-[1-(3,4-dimethyiphenyl)-3-ethyl-5-0x0-1,5-dihydropyrazol-4-ylidene }hydrazino }-2-
hydroxy-3™tetrazol-5-ylbiphenyl;
3~ {N-[1-(3-chioro-4-methylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-

35  ylidenelhydrazino}-2-hydroxybiphenyl-3-carboxylic acid;
3-{N-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidene}hydrazino } -
§"-fluoro-2™-hydroxybiphenyl-3-carboxylic acid;
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1- (3, 4-di net hyl phenyl ) - 3- net hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-yl i dene] hiylﬁllﬁf’ﬁ]h no
}- 5 -fluoro-2 =hydroxybi phenyl - 3-carboxylic acid; 3 2 {
=(N -[1-(3, 4- Di net hyl phenyl ) - 3- met hoxy- 5- oxo- 1, 5- di hydr opyr azol - 4-

yl i dene) bygoazsane} - 2' - hydr oxybi phenyl - 3- car boxyl i ¢ aci dpchuSerfiesss3

-{NI -(4-tert-buty| phenyl) - 3 met hyI 5- oxo-1, 5-di hydropyrazol -4-

yl i dene] hydr gzin X\ en % gar C ach

3" - (N-{3-net y‘?‘{]ﬁ %ﬁmfd[hq ggl % OX&I%OSJ%J e opyr azol - 4-yl i dene] hydr az
0 hyd w@kydﬁypra@myl -2 @ymbmhﬁywr%caamadm afid;

(

(

(

d
: § A
in -
1-(4- {I gorolgmﬁ TPy A ﬁﬂzﬁ,tmylge@ﬂmﬁ;s%]gmyﬁmw[ azol - 4-yl i dene] hydr
azi no - ydr oxybi - 3-"car box aci

1- (3, 5- di net W@'Hﬁ‘%‘ Epﬁﬁ IPBENYS “}fl)"ﬁy(i'ﬂlaﬂ?/&?%pyr azol - 4-yl i dene] hydr azi no
?I_- g Zhédﬁoxyuwﬂeﬂg&y{-&(mtm}}zdnym >5-a0d-1 15—g¢gtlf?lp&aahbl{4-yhdene]lhyirazmlo}-3- |

-(3, 4-di net 0XO0- i hydr opyrazo yl i dene

hydr azi no }- %ﬁgﬁwj ag%iﬁ'ﬁecﬁ‘il) 1,1,1; trifluoronethanesul fonam de; and
15 3' - arly preferred among the compounds of the invention are following;

[1-(3, 4 di met{ mtgmga%rbﬂy@@u%,ﬁe@ﬂbﬁwgt&m{rszmghmﬂyrﬂo] -glene] hydr azi no) - 2-
hydroxyb| phen]}qfi ?1] OEX% % aci lcbi l rtic Iar‘gy preferred anong the
conmpounds of ¥ Yﬁf%‘ﬁ? Ry APy af'i’ﬁ"y’cé‘“ '(N-[ 3-cycl opropyl -1-(3,

4-di net h)lehélF(y-Iﬂ)lmﬁ mhﬂplﬁn)dm—fhydh)d-pyxx@fié{d;hydmpyrazol—él-yhdene]hydrazmo} 2%

yl i dene] hydr gzf Rodiz ﬁnyl@ygfbgﬁlph@jnenyl 3-car boxyl ic acid; 20
[1-(4- quoro- -net% phenyl dlhydropyrazol 4-yl i dene] hyd

razino}-2' - A rl?wyﬁﬁé’ﬁ%“‘é“’é‘a?f%%bﬁlﬂhéﬂyé)d fadrh yslropyReol-4-
=[ 3- met hyl - Sykséne]tlydfadiné J-2'hiydronybipenyiyd-q@atvexylic peid;, 5- di hydr opyr azol -

yI[ |1d((age] hédrrrgitﬁ %%ﬁﬂ?lﬂgﬁ@ﬁé@it) l%)%%o@? @Bﬁj\éﬁgs/ﬂcgffopyy‘ﬂazohy - y dene] hydr azi

no)- 25 45 hghydseyty: EH’E"&?W’J’I:‘}‘PB%.‘VboxyI ic acid; 3-
(N -[1-( 3 4- m{mtik(yhuh@aymheayimhbw-sﬁmexg dhy&nﬂyrmodwmehamimﬂo}yl i dene] hydr

azino )- 2- h¥,qlr 294 r\él bi phenyl; 3 -{N

[1(3f|uor021 E %"y rreth | - 5- ox0- 1, 5-di hydr opyrazol - 4-

yli dene] hydr &ﬂNnB}(?’ W@WP%&mmﬁ5@a¢'%ﬂW¢k@m@N& 30 3 =[N

[}1 (23 hﬂﬂ){d,}).z'.ﬁy@&@mbheﬁyl%bhyicddnhydr opyr azol - 4-yl i dene] hydr azi n
0 - ar

- [2I {h 4 ? ﬁ&gﬁ%ﬁi{ yﬁgy@%@f—o? ggglihmféﬁy BRYradidrelysrringdie) hydr azi no)
- ydr oxy - Bydra =35agppogyili

3-{N-[1- (%qhﬁe&%am&ﬂ&h&bg@%hﬁr §0)l?591tﬁﬂihydﬁ)p?ﬁﬁ%t]hyﬁdéﬂh]lﬂ}’cﬁ'f[zﬁB)Lﬁ-az0| 4- 35
yl i dene] hydr z eérj] g]%n phenyl - 3- car boxylic acid

3 -{N4] - (3, 37 S h\?‘i"ﬁftu\ Ypipedylat byl - 5- oxo-

[
I, 5 di hydr opyr az dThe4nopt pirdferred pinyrgrtlieziompdunds of the invention is,
-f1 uor 952" shydnPs yiliRbEYlenydy % AeRA2Ydxb 9, saftlydropyrazol-4-ylidene hydrazino} -

“hydroxybiphenyl-3-carboxylic acid.

The compound 3™-{N’-[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-
] dihydropyrazol-4-ylideneJhydrazino }-2-hydroxybiphenyl-3-carboxylic acid demonstrated
30 am activity of, EC50 = 0.03 uM, 100%TPO in the above proliferation assay.

‘While the preferred embodiments of the invention are illustrated by the above, it is
to be understood that the invention is not limited to the precise instructions herein disclosed
and that the right to all modifications coming within the scope of the following claims is

35  reserved.




-93 2 3 NOV 2004 WO 01/89457 PCTI U501/16863 3'- { N -[

1- (3, 4- D net hyl phenyl ) - 3-net h oxy-5-o0xo-1,5-d i hydropyrazol -4- 3 MOV 2004
yl i dene) hydr azi no}-2' - hydr oxybi phenyl - 3-car boxylic acid; 3-Aza-3'- % N‘-[
1-(4-tert-butyl phenyl)-3-net hyl - 5- oxo-1, 5-di hydr opyr azol -

yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 5-carboxylic acid; and 5 3

={N -[3-net hyl -1 -(4-net hyl phenyl ) -5-0xo0-1, 5-di hydr opyrazol -4-yl i dene] hydr azi
no}-2' - hydroxybi phenyl - 3-carboxylic acid. Particularly preferred anong the
conmpounds of the invention are followi ng; 3-{N -[3-cyclopropyl-I-(3,

4- di met hyl phenyl ) - 5- oxo- 1, 5- di hydr opyrazol - 4- ylidene] hydrazi no}-2

hydr oxybi phenyl - 3- car boxylic acid; 10

[ 1- (4-f 1 uor @yt etalydgphenyl ) - 3- met hyl - 5- oxo- 1, 5- di hydr opyrazol - 4-yl i dene] hyd
razi no)-2 - hydroxybiphenyl 3-carboxylic acid;

3'-{N --[3-nethyl,- 5- oxo-,1- ( 4- tr|fI neth di hydr opyraz-~ol - 4-
T G koM AP RE ARG o R
3-(N'-[I-(Sn#mﬂhnymhmhphenyl) 3- et hyl - 5- oxo- 1, 5- d|hydropyrazol-4-y||dene]hy
drazino }- 15 2-hydroxy-3ttetrazol -5-yl bi phenyl; 3

-{N -[1-(3, 4- D met hyl phenyl ) - 3- et hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-yl i dene] hyd
razi no}- 2'-hydroxybi phenyl - 3- carbo’yllc acid; 3

={N -[1-(3-fl uoro-4-net hyl phenyR3 Ryl - 5- oxo- 1, 5- di hydr opyrazol -
yl i dene] hydr azi no} - 2 -hydroxyblph 3-c oxylic acid; 20 3" -{N -[

1- (3, 4-di met hyl phenyl ) - 3- et hyl - R3-Oxa=1 3&£ydropyrazol-4-ylidene]hydrazino
}-2' - hydroxybi phenyl - 3-car boxylic QCId

3-{N -[1-(3, 4-di net hyl phenyl ) - 3- etherS oxo 1 5-di hydr opyrazol - 4-yl i dene]
hydrazi ne }-2- hydroxy-3'-tetrazol - 5- belphe&yl The nost preferred anong

t he conpoundilpf the invention is, 25 3 -

=[1-(3, 4-Di nefﬁyrphenyl) 3- net hyl - 5- oxo- 1 5 di hydr opyr azol - 4-yl i dene] hydr azi
no}- 2 . hydroxybi phenyl - 3-car boxylic acid. The conpound

3'-{N -[1-(3, 4-

dihgdroéyrgzol DhnFIEM ?ﬁ ré%ﬁ ﬁﬁﬁgmgh@égéﬁyﬁfplgﬁﬂﬁﬂ§C€£?%5xyllc acid
denonstrated 30 an(QH?zﬁ GR% yC(@bOR 3@y L-nigo 03ang)halogen wpRGuhstituted@rydbove
proliferation aSS%b{bsbmh'aﬁth 'E‘?Oﬂl ef&ggﬂ%lemeﬂﬁ éc&dqb},{]%mwtl on are

illustrated by th ove de sto e 1nvenfion is not
linmited to the pr @bmbommtdm%fpmen@d pbosehinic@rid,cPONRPRO% & hat the right to

al | nodifications h%{&zy%cmc&%ﬁb SibGinRHOR FepRbentdd By FoinludviMg claims is 35

reserved. 94 2 3
X
N
X

Vo

where,

pis 0-6,

nis 0-2,

V, W, X and Z are each independently selected from O, S and NR16, where
R16 is selected from: hydrogen, alkyl, cycloalkyl, C{-Cj2aryl, substituted
alkyl, substituted cycloalkyl and substituted C(-Cyaryl,

R% is selected from: hydrogen, alkyl, cycloalkyl, C1-Cjqaryl, substituted alkyl,
substituted cycloalkyl and substituted C1-Csaryl, and

RS and RS are each independently selected from hydrogen, alkyl, substituted
alkyl, C3_gcycloalkyl, and aryl,
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What is clainmed is: 1. A conpound represented by the follow ng Formula (1)
for use in treating thronbocytopenia: wherein: N,.N AR (1) R Ri, and
R3 are each independently selected from hydrogen, C 1-6alkyl, -(CI—I&EZFD@MUM
-C(O O, fornyl, nitro, cyano, halogen, aryl, substituted aryl,

substituted al kyl, -S(OnR4, cycloal kyl, -NR5R6, protected -OH, -CONRSRG,
phosphoni ¢ acid, sulfonic acid, phosphinic acid, -SO2NR5R6, and a

het er ocycl i ¢ net hyl ene substituent as represented by Forrmula (I11), where,
pis 0-6, nis 0-2, VV W X and Z are each independently selected fromO, S
and NR16, where R16 is selected from hydrogen, alkyl, cycloal kyl,

Cl- Cl2aryl, subst iot RY el R%dakeyltogemesitti thumeageﬁmma{ﬂnw aramtclidbstituted Cl-C

12aryl, R4 is sel I Ghaaryl,
substituted al kyl Tk BSQ%mQMg&g& 5 ﬁh* d sulgg?{)ﬁqmga%rl 12ary| and

R5 and R6 are eacﬁdfcﬁsﬁtﬂli E&%ﬁ?ﬁ?gﬁgﬁoﬁe& ed from hydrogen, al kyl, substituted
al kyl, C3-6cycloal kyl, and aryl, 95 2 3 NOV 2004 or R5 and R6 taken together
with the nitrogemits(my\hidch they are attached represent a 5 to 6 nenber
saturated ring containing up to one other heteroatom selected from oxygen
and nitrogen; m iaR Qs @ych@&%@%al.ém%mﬁe(&ﬂ. gccoﬂamﬁglf%ﬁmbu@c@mrmmsc ring
containing from3 to 16 carbon atons opt i onal contai ni ng one or nore
het er oat ons, pr ovisdbeptiopally comeiping pre or mS?FPdEFEf%fO“Ed?%‘Gﬁ‘FdéE%WECW B€'3 t he
aromatic ring contginh§ oflarbdn@fnsid'Pine eSOz QOMaiA A 164480 t he number of
carbon atons is 4 the aromatic ring contains at |east one heteroatom and
optionally substi t”&tﬁ’@é‘owt“ﬁiWétfﬁﬁ’“ﬁb@éfc%hj’a@f“iﬂtsdﬁeﬂh%3T§E'P‘§d'l”¥8d fromthe

group consisting QbntaiRd A Yeast oﬁy#;b‘éetréaw 8Rd &-}Jnlsyduy subRfithled w‘ﬁHBﬁé drt.wr@d
cycl oal kyl, substituted ar oXxy, 0Xxo, dr oxy, al kox cycl oal kyl ,

acyl oxy, ami no, NS#Rs{iugHs ¢ %Cteﬁ‘]fft"?‘&‘e Mﬁ@’s‘sﬁ%ﬂ ‘?fgé‘l’fyl sueptytegeikyl. * o[ O) NRI OR
1, -S(O 2NRIORL1, aryB(sEsififed3pdodyRs@siti@Rd 2SHaryMR§ R0 Mytifox afkosy,

cycloalkyl, acyloxy, amino, N-acylamino, nitro, cyano, halogen, -C(O)OR4, -

CONRIOR11, _§(0);NRIOR!1, -§(0),R# and protected -OH,

wheren is 0-2,

R4 is hydrogen, alkyl, cycloalkyl, C|-C|7aryl, substituted alkyl, substituted
cycloalkyl and substituted C{-Cyaryl, and

R10 and R!1 are independently hydrogen, cycloalkyl, Cj-Cyaaryl, substituted
cycloalkyl, substituted Cy-C)jaryl, alkyl or alkyl substituted with one or more
substituents selected from the group consisting of: alkoxy, acyloxy, aryloxy,
amino, N-acylamino, oxo, hydroxy, -C(O)OR4, -S(O)nR4, -C(O)NR4R4, -
S(O)2NR4R4, nitro, cyano, cycloalkyl, substituted cycloalkyl, halogen, aryl,
substituted aryl and protected —OH,

or R10 and R11 taken together with the nitrogen to which they are attached
represent a 5 to 6 member saturated ring containing up to one other heteroatom

selected from oxygen and nitrogen,
where R4 is as described above and n is 0-2;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof,

provided that at least one of R, R, R2 and R3 is a substituted aryl group or a
heterocyclic methylene substituent as represented in Formula (III).
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R4 is hydrogen, alkyl, cycloal kyl, C-Cl2aryl, substituted al kyl,
substituted cycloal kyl and substituted C1 -C 12aryl, and R O and f{ I & Eure
i ndependently hydrogen, cycloalkyl, CI -C 12aryl, substituted cyc éa“o >Z ,[‘
substituted Cl -Cl2aryl, alkyl or alkyl substituted with one or nore
substituents selected fromthe group consisting of: al koxy, acyl oxy,

aryl oxy, am no, N acylam no, oxo, hydroxy, -C(OOR4, -S(OnR4, -C(O NR4R4,
- S(O 2NR4R4, nitro, cyano, cycloal kyl, substituted cycloal kyl, hal ogen,
aryl, substituted aryl and protected -OH, or RIO and RII taken together
with the nitrogen to which they are attached represent a 5 to 6 nenber
saturated ring containing up to one other heteroatom selected from oxygen
and nitrogen, wher eA Bnpandepeested b thd falbbeing Farmbln(Il)s 0- 2; and
pharmaceutically acceptable salts, hydrates, solvates and esters thereof;
provided that at |east one of R, RIRR2 and R3 is a substituted aryl group
or a heterocyclic nethyl ene suBstitwyeft as represented in Fornula (I111). 96
2 3 NOV 2004 2. A conpound repres @ by.gthe following Fornmula (I1): RL N
N OH wherein: R, Rl, R2 and R3RdreyeaubHiymdependently sel ected from
hydrogen, Cl1-6alkyl, -(CH2)pOR4, -QO OR4, fornyl, nitro, cyano, hal ogen,
aryl, substituted aryl, substi tutni;/’alﬁfyl , -S(OnR4, cycloal kyl, -NR5R6,

protected -OH -CONRSR6, phosphaRic iehy sul fonic acid, phosphinic acid,
-SO2NR5R6, and a heterocyclic nethy ene substituent as represented by
Formula (111), where pis 0-6, n i%M™M.2 Vv, W X and Z are each

i ndependently selected fromO0, S, and N\f%16, (Where R16 is selected from
hydr ogen, al kyl, cycl oal kyl, Cl-Cl2aryl, substituted alkyl, substituted
cycl oal kyl %ﬁlgrc ubstituted C 1-C 12aryl, R4 is hydrogen, alkyl, cycloal kyl,
C 1-C 12aryl, s% ptufe | kyl , substituted cyclopal kyl and substituted C
1-C 12aryl, and hg#@gRg%e Al ﬁpﬂﬁé‘ﬂgﬁgéﬁﬂ %"&@ﬁﬁ#’éﬁf@%ﬁhydrogen,

al kyl, substitut ed(cwd)gmk‘!, -(I®)ORY,dbram, kitdo, cyam halogeh, argly suBbinaedchr®6 t aken

together wth the njtrO%Chki OB KaNc sy 2 NRSR6L 2GRS —oH, -CONRSRS,

phosphonic acid, sulfonic acid, phosphinic acid, -SOZNR5R6, and a

heterocyclic methylene substituent as represented by Formula (11I),

R4

X

ANA

X
Vo

where

p is 0-6,

nis 0-2,

V, W, X and Z are each independently selected from O, S, and NRI6, where
R16 is selected from: hydrogen, alkyl, cycloalkyl, C1-Cjoaryl, substituted
alkyl, substituted cycloalkyl and substituted C-Cjaryl,

R4is hydrogen, alkyl, cycloalkyl, C1-Caryl, substituted alkyl, substituted

cycloalkyl and substituted C1-Cjoaryl, and

RS and RY are each independently selected from hydrogen, alkyl, substituted
alkyl, C3_gcycloalkyl, and aryl,

or RS and RO taken together with the nitrogen to which they are attached
represent a 5 to 6 member saturated ring containing up to one other heteroatom
selected from oxygen and nitrogen;
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represent a 5 to 6 nenber saturated ring containing up to one other

het eroatom sel ected from oxygen and nitrogen; 97 2 3 NOV 2004 R15 i NOV 2004
selected fromthe group consisting of alkyl, Cl-Cl2aryl, hydroxy, alkoxy,
substituted al kyl, substituted C 1-C 12aryl and halogen; mis 0-6; and Y is
selected fromal kyl, substituted al kyl and a cyclic or polycyclic aromatic
ring containing from3 to 14 carbon atons and optionally containing from one
to three heteroatons, provided that when the nunber of carbon atons is 3 the
aromatic ring contains at |east two heteroatons and when the nunber of
carbon atons is 4 the aromatic ring contains at | east one heteroatom and
optionally subsrilf istselekcted frdin thagroop consisiingfiblkyl| € (+Enjasylsleldmay.atkoky,om t he
group consi sting Qfipstinllaiyl, scbsied E1CY ?ﬂéﬁlakd’ﬁalog@ll C 12ary1, substituted
cycl oal kyl, substituted C 1- Cl2aryl, hydroxy, aryloxy, alkoxy, cycloalkyl,
nitro, cyano, halogen and protected - CH and pharmaceutically acceptable
salts, hydrates, nsisbvwasmds and esters thereof; provided that at |east one of
R, RlL, R2 and R3 is a substituted aryl group or a heterocyclic nethylene

substituent as rep, I esented by
i o e b s ey 200 e
aryl; an is ary an
in either case: Rzoalm!thﬂSroame@aUIlﬁeﬂﬁ@é‘ﬁ@ndl@rrﬂlwe@éF@wamsﬂbmmydrogen C

1-6alkyl, C | - OGakdseuby rindlédntaths aClyRiteo hB@lodg@Bandavtith theshbdriof cirlea ar yl
:Elb fsglmt gt :gl g‘l Kyl ’aéonﬁ;xgi Q@L\Jlﬁ)ﬁlat c Qﬂpét%aﬁ%gheteﬁm&{? Qh@b[ﬁmﬂﬁlyd and

e R Qe 0 ¥
substituted al kyI S“]é"f“te C" Qﬁ%{lmow%a&g&g l%ﬁ D‘? 50 and Y is
sel ected from pheiiyh subshmfedalesh Cap R spclo %l enyl
pyridi nyl and pyrl(?fmzem/h ydroxys arylepy. iatsevsyl, Pxploglkpls hitre. pyane. W?H‘i“f‘ mone to three
substituents sequ% Wl @Rt he group consisting of. alkyl, substituted

al kyl, C 1-C 12aryl, substl tuted CI C 12aryl, al koxy and hal ogen; and

pharmaceutically acceptable salts, hydrates, sol vat eg and esters thereof. 98
and pharmaceutically acceptable salts, hydrates, solvates and esters thereof;

provided that at least one of R, R!, RZ and R3 is a substituted aryl group or a
heterocyclic methylene substituent as represented in Formula (I11).

i A compound represented by Formula (II), as defined in claim 2, wherein:

either:

R is a substituted aryl; and Rlis hydrogen;

or:

R is hydrogen; and R! is a substituted aryl;

and in either case:

RZ and R3 are each independently selected from hydrogen, Cj.galkyl, Cy.
galkoxy, nitro, cyano, halogen, aryl, substituted aryl, substituted alkyl,
cycloalkyl, phosphonic acid, phosphinic acid and sulfonic acid;

R15 is selected from the group consisting of alkyl, substituted alkyl, Cy-Cyaaryl,

alkoxy and halogen;

m is 0-4; and

Y is selected from,
phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pyrimidinyl

are optionally substituted with from one to three substituents selected from the
group consisting of: alkyl, substituted alkyl, C|-Caryl, substituted C}-

Cjaaryl, alkoxy and halogen;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof.
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2 3 NOV 2004 4. A conpound represented by Formula (I11), as defined in claim
2 or 3, wherein: Ris a substituted C1 -C 12aryl; and R is hydﬂﬁwwﬁ?
and R3 are each independently sel ected from hydrogen, C 1-6al kyl, -

6al koxy, nitro, cyano, hal ogen, substituted al kyl and cycloal kyl; R 15 is
selected fromthe group consisting of alkyl, substituted alkyl, C 1-C
12aryl, alkoxy and halogen; inis 0-2; and Y is selected from phenyl,
pyridi nyl and pyrimdinyl, where the phenyl, pyridinyl and pyrimdinyl are
optionally substituted with fromone to three substituents selected fromthe
group consisting of: alkyl, substituted alkyl, C 1-C 12aryl, substituted C 1
C 12aryl, aMkoxy armcmoagbwpfesfn@dbh&mbéﬂ{%@ﬁpﬁﬂ inglamph? @bl.e salts,
hydrates, sol vg{&£g,.and esters thereof. 5. A conpound represented by Formul a
(Il), as defined i1n any one of clainms 2 to 4, wherein: Ris a substituted
phenyl or pyridi Ry asubpiiutedqtClRYl s hydrogen; R2 and R3 are each

i ndependently sel ggjed from hydrogen, Cl-6al kyl, substituted al kyl and

hal ogen; R 15 is_ge e?ht_ ed fromthe group consisting of C 1-4alkyl, CI

-4al koxy, C 1-C Eaésr %88hd hal ogen; mis 0; and Y is selected from phenyl,
pyridinyl and pyRE#ndiRhgte eachfinserendemdy palestegiffomdyydiogem {u-6alkd: Gier i mi di nyl i s
optional |y substi tgalkexy, nitto}cyhnoohalager, shistituted elkysanl sydlgalkyht s sel ected fromthe
group consistingy9§:. .3l i . Al - " tituted C 1
C 12aryl, al koxy Ranéf Salg %/)dgféor?;§ ng%{fh%)E@?%é@eoﬁ%ﬂhléﬁb%mg%dﬁ tl’iaeﬁl %F?ng’t S,

hydr at es, sol vat eslkarylarddielogen; t hereof . 6. A conpound sel ected fromthe group
consisting of: 4'nris{N; add

| - (3, 4- Di net hyl p%géélgc-egygﬁ,t hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-

yl i dene] hydr azi no} - h .0xybj phenyl - 4-carboxylic acid; 4 -. LN -[

2 (3, 4- Di net hyl pherR?FSYJ’§¥?r‘@P3ﬁ¥/T4@PH§ ‘-‘Y"l“’h,e%-t@“i %%W&’ﬁ?‘?‘%ﬂ&i‘é%““’{‘dmy‘
yl i dene] hydr azi no)areoptipyedly substirpisthwitly from opeoithygs qupstitugnts gelectpg from the
group consisting of: alkyl, substituted alkyl, C{-C;aryl, substituted C;-
C1paryl, alkoxy and halogen;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof.

5. A compound represented by Formula (11}, as defined in any one of claims 2

to 4, wherein:

R is a substituted phenyl or pyridinyl ring; and

R! is hydrogen;

R2 and R3 are each independently selected from hydrogen, C;_galkyl,
substituted alkyl and halogen;

R13 is selected from the group consisting of C|_4alkyl, C|_galkoxy, C]-Cj2aryl
and halogen;

m is 0; and

Y is selected from,
phenyl, pyridinyl and pyrimidinyl, where the phenyl, pyridinyl and pyrimidinyl

is optionally substituted with from one to three substituents selected from the
group consisting of: alkyl, substituted alkyl, C|-C2aryl, substituted C}-

C|2aryl, alkoxy and halogen;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof.

6. A compound selected from the group consisting of:

4'- {N"-[1-(3,4-Dimethylphenyl)-3-methyi-5-oxo0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-3'-hydroxybiphenyl-4-carboxylic acid;
4'-{N'-[1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino}-3"-hydroxybiphenyl-3-carboxylic acid,;
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R i 2

2 3 NOV 2001° 3'- {N -[
| - (3, 4- Di net hyl phenyl ) - 3- net hyl - 5- oxo- 1, 5-di hydr opyr azol - 4-
yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-carboxylic acid; 3 - {N-[ 23 NOV 2004
| -(4-tert-Butyl phenyl)-3-nmnet hyl -5-o0xo- 1, 5-di hydropyr azol - 4-yl i dene] hydr azi no
} - 2'-hydroxybi phenyl -3-carboxylic acid; 2-Aza-3'- {N-[ |
-(4-tert-butyl phenyl)-3-net hyl -5-oxo- | ,5-di hydropyrazol -4-
yl i dene] hydrazi no}-5"'-chl oro-2' - hydr oxybi phenyl - 3- car boxyl i ¢ aci d;
2-Aza-3'- {N-[ 1-(4-tert-butyl phenyl)-3-nethyl -5-o0x0-1, 5-di hydropyrazol - 4-
yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-carboxylic acid; 3-Aza-3"-{N -]
| - (4-t ert - bat{N'hhEhd D)mShyiphein)-3-Betdyles-bxost, fdhydiommazobdol -
g | IAgengl hyﬁlryﬂadnsuﬂ}dr&mdmdﬁma&@b@m?w —c@bBidRNy! i ¢ acid;
a- chlo

1- (3, 4- di et hgf gﬂ}é e ’P‘“’“’h R NG W TRATE TV i
yl i dene] hyd@a®d AesBicAlny | - 3- car boxy_l ic acid; 2-Aza-3'-{N -]
]-(4-tert- bGtMaéhéTﬁ';IIlj(‘l Bnrmltyﬂg}mnﬁ}-bmﬂwl;iso’@'rh@rdlhwwyaazg!-4-4-
yli dene] hydIyﬁddnél]th}dr&ind’,\sddémyf25hydm§{hyﬁdﬁylpﬂ1&ﬂgbhylﬁ:-zﬁﬂ[ boxylic acid;
2-Aza-3" - { N ghh3l 1(13[1‘&4 thkDBatyIpheR)] )ﬁ'et)) 1%65!%““5’%%%&»«5 di hydr opyrazol -
%/l | d[ene] hydr ?&eneﬁgidrazmo t}ygydgoxyffblpheng}% c:%boxylpc aclrzlyI 3-carboxylic acid; 3'-
1- (4- t er t - BdtAZph &N 4-trirhupiighend)-methyl-Soxer h gyl omyazet-4-4- yi i dene] hydr azi no
} - 2' - hydr gkgentlhydvetino}{2bhyheaybiphédyeaedimrylid awidaci d; 3- {N -
1-(3, 4-di rretzhyﬂaghan&b)s mmmamﬁ&@mﬂer@n@ ﬂétﬁ&l@tﬁﬁé'lr%@}drdbyrazol-4
yl i dene] hydr Qjﬁ dr or}éd y lp [dbl phenyl; 3"- {N -[
1- (3, 4-di met’ a%ﬂ - b- xo- !gggrazot(
yl i dene] hydr2 EII 14 F“ﬂ‘ E8sY i c acid;  7-({N -]
|- (3, 4-di neb’h@qﬂp]hbfhwl)@é’— hx;trwri-swﬂaxl@lp CIB &hCﬁ bpscidizol - 4-
yl i dene] hy draxdarso IN"[2-(hy-dineethyipheny)- 3 spethylel-oxo- 144-dihyddppyenael-8B- car boxyl i ¢ aci d;
7-({N - | yfifent B dradneh V- RREOWLS-m3m OB lpRsyr- 2o ¥y li¢ acid;

8- di hyar op?gbg@p i wx'ﬂugﬁaﬁayggsﬂngawp@ sampcyrggy?ggx@mmeawm' -4l 1

H] one- 3-ca I'C acl
1- (3, 4-di me2hi H}’féﬁyl“?‘h§ inhgnpli-casboxy d| hydr opyr azol - 4-
yl i dene] hydBaN' hb§3142dlmhtynﬂpbmylb13pt®h}9~5-050-¢érdﬂmdsplpyl@ﬂ&dt d; 3 Aza- 3 -(N-[ I -

{3-met hyl - [4*11&ebe]ﬁ?drhhydcﬂtj1}yd)di§ienuirdzoﬁs oherlyl;, 5- di hydropyrazol

lid hyd | d; 3-Az 3 - {N-[ |
T R e ey oS (8

yl i dene] hyd f%"‘“ ? AYHD %6‘3?3?/1°€°‘ vid: 5 -Chloro-3 - {N-[
|- (3, 4-di rretTr(;{{Np{rhéhﬁd)meshyﬂ@mw -me¥loi-axosL imydiemazeld ol - 4-

yI I dene] hydiyliddnajhydrazind)ydtydrox pphemd)quineli-4¢{dHbaeyl-¢catboaglioheid3' - {N - [
1- (3, 4-Di rretvt(wqhqmyénlm%lﬁfeﬁylpmremm 5-axA1 Sy @k a8Id-yifteXd]hydgRmb Ny dr azi no }
-2 - hydroxy yHltyE ﬂq @Bl'ﬂloﬁ 8 630‘5 oxfhc a N : [
1-(2-Et hoxy § zol - 4-
Az 3' {N"-[ 4- dlmcthyl eny ) 3 mcthyl -5-6x0- 1 -dl y 0;Py¥azal
ylidene}hydrazino}-2'-hydroxybiphenyl-5-carboxylic acid;
3-Aza-3'-(N'"-[1-{3-methyl-[4-(1-methylethyl)phenyl]-5-0x0-1,5-dihydropyrazol-4-
ylidene}hydrazino)-2'-hydroxybiphenyl-5-carboxylic acid;
3-Aza-3'-{N'-[1-(d4-tertbutylphenyl-3-methyl-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-5-carboxylic acid;
5'-Chloro-3'- {N'-[1-(3,4-dimethylpheny!)-3-methyl-5-o0xo0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3,4-Dimethylphenyl)-3,5-dioxo-1,5-dihydropyrazol-4-ylidenc]hydrazino}-2'-
hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[1-(2-Ethoxy-2-oxoethyl)-3-methyl-5-oxo0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3,4-dimethylphenyl}-3-methyl-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-4'-(tetrazol-5-yl)biphenyl;
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y |dene]hydra2|no} 2' - hydr oxybi phenyl - 3-carboxylic acid; 3- {N -

1- (3, 4-di net hyl phenyl ) - 3- net hyl - 5- oxo- 1, 5- dlhydropyrazol 4- vyl ggﬁh 2004
hydrazi no } -2-hydroxy-4'-(tetrazol-5 -yl)biphenyl; 100 2 3 h[N 2 0V
3'-(N -{

1-[2-(N-tert-butyl)am no-2-oxoet hyl ] - 3-net hyl - 5- oxo-1, 5-di hydr opyr azol - 4-

yl i dene} hydr azi no) - 2' - hydr oxybi phenyl - 3-carboxylic acid; 3'-

{N -[3-Chl oro-I-(3, 4-di net hyl phenyl ) - 5- oxo- 1, 5- di hydr opyr azol - 4-

yl i dene] hydr azi no} - 2' - hydr oxybi phenyl - 3- car boxyl i ¢ aci d; 5-ch|oro-3- {N -
1- (3, 4-di net hyl phenyl ) - 3- met hyl - 5- oxo- 1, 5- di hydr opyr azol -

yl i dene] hydnBa@' -r{b-[}ﬂ\?—tehmm)mm-:!—c(xbahylh&-ﬁiethsl-gl-b&dal ﬁ}ldémgfbpyr&oM—{ N -

1;(3 4- ]Dlhﬁg hxénl? ﬁo)&*ﬁfdr Wy bi Eenmcalbo'iyﬁu&&mmpyrazol 421 3 Aza-3 - (N[
yli ene y € aci a-3' -

1- (3, 4- di et hgzz g 9%‘%%3&3‘&5 -eip 9*1%%My4?azol

yli dene] hydﬁé{ rQ’”“‘H PH‘;EV—YB"P}'WI(% ‘Eﬂ" W -5 carboxylic acid; 3'- {N -]

1-(3,4-Di rretSpr}HOphéﬁW Dl-(3;4ftbn¢1|yyllph§n)d)<bmtth5|~ ﬁpmmﬁ}mrmmh‘l
yl i dene] hydr ﬁadng}n}drzzmd}ynm)m@xpmpﬁmﬂydl-sésd)eahhgxyl ic acid; 3'- {N-]

1- (3, 4- Di met3h t‘h9lx9o:lo-55 Qih?&’rgﬁﬁi%fﬂzo' 4-

ylldenelhydr fﬁ B% ?/ Cé ﬁ ? caC|d 3'- {N-]

1- (4 met hox9’ Y g’ Co( %“\% ‘azol - ]yl i dene] hydrazi no }
- 2" -hydr oxybﬁt@fﬁe 1143 edrrm%ywhwl)a}:m&hyl(%cm{ lpydropyrazo

1- ( 3, 4- di netyliydnpihedrydino} 2-hypdréngt > -methyibipberhyl-GHelrbakybpyidiz ol -
yl Edﬁng] hydra arle. %4 Dlmtiﬂlyg:-phenyl )-3-meth 15 -oxo0-1,5-dihydrop yrzla.zfol -4- g 3 (N
- 2- hydr oxy 10Tk uor anesul f onani de; - -
- yage XYPIP - 4-
e M e L
{IN d[3 ]rrﬁt gwhd&elhxdr;lmw} 2(-BY¢¢LYbiPh®UbTmBr_WWb¢1@!WI) 1, 5- gl hydr{g&yr?zo] -4-
| dene § e Lrﬂhﬁgﬂ% 1mmp 1 liden dfabine)
>1/ (3, 4-di ?/ret}ﬁb( (;J[q)-}(‘a tbyhensy i s R0 xooxl 1;55&2“ hyd?’tgg(;/f?zof e&:y yl i dene]
hydr azi no } y ;ﬁi o) lﬁl\g rbo c.acid: d‘?
{N-[3- met hyf ? gﬂ@%é A Wlth’S ][Cﬂ ﬁ% yqropyrE} hydropyrazol 4-
yl i dene] hydrYélé'#ﬂnlh]id@lm yasiartyi3pbighepy ) Jda R‘W‘F’@a’&é‘ll narmide;
{N - [ 3- met hyt-{9-[0xR4-Didhibropheml)Fdinethylkfooant, ddihphenyyzyl-4t, 5- di hydr opyr azol - 4-
yl i dene] hydryﬁaén@p@arzzm yelupryRbiphanucavsgidfryl ic acid; N[ 1-(3'- {N-[ 1
Ly o B -o,fze? Lr{rgo%e R B%d&@aﬁpgww vl i dene] hydr azi no

——

} -2 hdroY ano nam de;

{N -[3-net hy 'd‘ES‘-eBX‘Ha‘F‘“‘ﬁh% oxybiphenvhy G‘i‘rg%)’ Q%Y - 4-yl i dene] hydr a2| no}-2'-

hydr oxybi phea{¥" -[B(Mdlb@}hylph@yﬁérrdcthﬂ <5-0xpN;5-dilRydrapytagdl-4- |

- (4- et hy| phaBste}hyBragivs}qlinSimci| Iy EsmepydastoRylicdeid) | dene] hydrazino } -2' -
3'-{N'-[3-methy]-5-0x0-1-(4-trifluoromethylphenyl})-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'"-hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[3-methyl-5-0x0-1-(4-N-methylcarboxamidolphenyl})-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
N-[1-(3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidenelhydrazino}-2'-hydroxybiphenyl-3-yl)methanoyl]methanesulfonamide;
3'-{N'-[3-methy]-5-0x0-1-phenyl-1,5-dihydropyrazol-4-ylidene]hydrazino}-2'-
hydroxybiphenyl-3-carboxylic acid;
3" {N'-[3-methyl-1-(4-methylphenyl)-5-0x0-1,5-dihydropyrazol-4-ylidene}hydrazino}-2'-
hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[1-(4-chlorophenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidene]hydrazino}-2'-
hydroxybiphenyl-3-carboxylic acid,
3'-{N'-[1-(4-fluorophenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-ylidene]hydrazino}-2'-
hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[3-methyl-5-0x0-1-(4-trifluoromethoxyphenyl)-1,5-dihydropyrazol-4-
ylideneJhydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
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hydr oxybi phenyl - 3-carboxylic acid; 3 - {N -]

1- (4-chl or ophenyl) - 3-net hyl - 5- oxo- | , 5-di hydropyrazol -4-yli dene] hy(irsaﬁdmm}
-2' - hydroxybi phenyl - 3-carboxylic acid; 3'- {N -]

1- (4-fl uorophenyl) - 3-net hyl - 5- oxo- 1, 5-di hydropyrazol - 4-yl i dene] hydr azi no)
-2' - hydroxybi phenyl - 3-car boxylic acid; 3'-

{N -[3-nethyl -5-o0x0-1-(4-trifluoronethoxyphenyl)-1, 5-di hydropyrazol - 4-

yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-carboxylic acid; 101 2 3 NOV 2004
3 - {N-[ 1-(3,4-di rret hyl phenyl ) - 3- et hoxy-5-oxo- | , 5-di hydropyrazol - 4-
yl i dene] hydr azi no} - 2' - hydr oxybi phenyl - 3- car boxylic aC| d; 3 - {N -]

1- (3, 4- di meBhiNhh&ximetyphenyherdihaxetragyl)o-dhydrapyrapol:4s- di hydr opyr azol - 4-
yl i dene] hydwaddna]ﬁ}dr&md}lsedhﬁkm@bxpmm-ca’abdxglﬁdmtdyI ic acid; 3'-

{N -[3-tert b idfldm{ealy iy 18 Mﬁdﬂﬂ@ﬂ%&} 550;&2%105 dihydropyizn4lr opyrazol - 4-

lid hyd I N -[3- hyl -
yiiagnel rﬁé’ g]?’ r%zufoé%ﬁ é{ﬁ%@g eﬁlélyi'f ahca%%&y ISCd?(r:]I dropyra{zol El ety
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e Bt oo mcbharn. sowel b iyboes sl 5 (N
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l'i dene] hydnagy S’-}Iregyl'- hydhenye, ey AdrdpBEdyD 6y dxocl ﬁ@lhﬁiroﬁ/razol{d\'

y
1
y
1- (3. 4-dine Mén 3 Rﬂ@ {n %m o&} 11 ydropyrazol

>1/I i dene] hydghé*?i_ f)“"é‘ g Y eﬁé car hi/(%‘ 36% a0|glr4_3 {N -
y

1-

h

3,4-di ne 1
I |(dene] Ihydb’héfiﬂﬁﬂé)’(}mm@}ﬁy lBhf‘-“V w@w 03“3 W bi phenyl ; 3- {N]
(3, 4-di mreghp -mheh#lil)m&yl‘pbéﬂymﬁyplﬁﬁmmxb 15-dihydyu1bmpql{4azol -4- ylidene]
zgrizhnﬁe% ylidenBik | :i {. JdrdxyBigRiny O3-Yarkixpieda ;  3- {N[4I i dene]
i e i dene
hydr azi no} HM@de“ a'méﬂl)%f) eetn?(lis %g'é%hgqyglg'dnﬁg{og%o ? y
- (3, 4-di et i lidenRlByr P)‘“‘% =2 hiydpp yipipBenglio- 1, 5- di hydropyrazol 4-

yl i dene] hydr@¥-{InGH- dlmetﬂlyldhqan@ﬁctltoaY-ﬁ@z@-llﬁEdlhyﬂmllwqﬁﬁéﬁyI 3- {N-[ 1
-(4-fluor optyﬁaeﬁk]}ly&azmmmydﬁyxgxaemﬂmﬁs dibpyenpyr azol - 4- yI i dene] hydrazi no }
-2- hydroxy33 Wé@;ﬂ@& 2@@/&@3&%}( 5 0§0-1%Mlhy[il‘0 yrazol-4-

1-(4- quoro X dlh dropyr azol - 4-
yl |(dene] hyd gxy-ggtevirz}ég ¥19 Rgl Y1 bi ydr opy

hen
3 (N - [ 3 et n@ﬂ Tl Gmetylbay b S1(irgrethys s iy Y EORTHS e opyr azol - 4-
yl i dene] hydryhdanm]hyc}ramﬂ»}#ﬂyldndmyé?,fe%razet5 plbphenlyl bi phenyl; 3'- {N -[

|- (3. 4-di meghy fﬂﬂo}opger(yl)éﬁr-lh&h)ﬂﬁ%x}zﬂl ﬁdlw@apg«raéolm)hmekemufaaa@y 24-
yI i dene] hydr *}) é eg lphenyl 3-carboxylic acid; 3- {N -]
1-(3, 4-di mat ’?pan 0- -II'P lefp enyl)-%-ﬂ\]/ethﬁ 500))((8 1,5 dlhydropgyag rl%pyr azol - 4-

yhdene]hydrazmo} 2-hydroxy-3'-tetrazol-5-ylbiphenyl;
3-{N'-[3-methyl-5-0x0-1-(4-trifluoromethylphenyl)-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;
3'-{N'-[1-(3.4-dimethylphenyl)-3-(pyridin-4-yl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3,4-dimethylphenyl)-3-pyridin-4-yl-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino }-2-hydroxy-3'-tetrazol-5-ylbiphenyl;
3-{N'-[1-(3,4-dimethylphenyl)-3-pyridin-2-yl-5-o0xo0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;
3'-{N'-[1-(3.4-dimethylphenyl)-3-(pyridin-2-yl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3-fluoro-4methylphenyl)-3-methyl-5-oxo0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl,

3 {N'-[1-(3-fluoro-4-methylpheny!)-3-methyl-5-0xo0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[3-methyl-5-0x0-1-(4-trifluoromethylpyrimidin-2-yl)-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
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yl i dene] hydr azi no} -2-hydroxy-3'-tetrazol-5-yl bi phenyl; 3- {N -[
1- (3, 4-di net hyl phenyl ) - 3- pyri di n- 2-yl - 5- oxo- 1, 5- di hydr opyr azol - 4- 73“6?%@1
hydrazi ne } -2-hydroxy-3'-tetrazol -5-yl bi phenyl; 3" - {N-[
1- (3. 4-di net hyl phenyl ) - 3- (pyri di n- 2-yl - 5- oxo- 1, 5- di hydr opyr azol - 4-
yl i dene] hydr azi ne}-2' - hydr oxybi phenyl - 3-carboxylic acid; 3- {N-[
1- (3-fl uoro-4net hyl phenyl) - 3- net hyl - 5- oxo- 1, 5-di hydr opyrazol -4- yli dene]
hydrazi no } -2-hydroxy-3'-tetrazol -5-yl bi phenyl; 3 - {N- [ 1-(3
-fl uoro-4- net hyl phenyl ) - 3- et hyl - 5-oxo0-1,5 -di hydropyrazol - 4-
yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-carboxylic acid; 3'-
{N -[ 3- net hyl-NJerblutoxycsronylainiriocio N ik{ 34 Ppyathyighdih)- R mgthyl-5to@- U-hy dr opyr azol - 4
- y||dene]hﬁd@ﬁmmﬁﬂbithﬁﬁdhﬁﬁﬁbk@heﬁyhmﬁnﬂﬁﬁﬁ0Xy|IC acid; 102 2 3 NOV 2004
3" -N-tert-byty §r{ ﬂy(ISQrﬂl ﬁy% 3£’ne{h I-5-0x0-1,5-dihydropyrazol-4-

o e

-(3,4-Dineth )i
di hydropyra ﬁ g P 2- h droxyb| phenyl; T-amno-3- (N -[ |
- (3, 4- di met AyiNshle '?roxhw ﬁwct@'éwo- -Bbxdrqpyaedgyridensihydeazino) -2-
yl i dene] hydhgadroxyed'-t@rail-drydbiptienyghenyt ; 3- I N -1
- (3-fluor Ophe{wl - ﬁﬂuﬁf%ﬂwﬁﬂﬁs A¥@y1-sLoxe= 108- B -6 Y8124 lidknefhy e8] -y dr azi no)

ERERL L
15 i s odyRsrbmsi w@nleqw%@%mmorgphewaémmoawmﬁ 3 car boxyl i ¢

aci d;: 3- ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;
(N -[3-net hgl {}5-[31&1&&1&}1 8x031-0, 574, 56@&ﬁiﬂilfofdpﬁd’n@ph5ﬂ}{h))dfdbyﬁzdi4hydr opyr azol - 4-

A e i N L
yI i dene] hyd %S%HVBP}Ewg Bﬁ@%uo’%’ 9‘%}5‘& Q] ‘{ H’eﬂe]hydrasz)}

"IN -[1-(3 hb’ﬂmxﬂ’lﬁ]%ﬂﬂblﬁ yliczeipt hyl - 5- oxo- 1, 5 d| hydropyrazol 4-ylidene]lh
ydr azi nol - 2'- Nyt ctiniephiyiphsily!) 3-roathdxgmythyleS-aot klj-dihydropyrazol-4-
"IN -[T-(3 hcfend]hfumw@hﬁfmxm@neﬁ?m%w oxphidweld; 5- oxo- 1, 5- di hydr opyrazol - 4-

Ildene hydr.

g (N-1 ](g a‘éﬁﬂe 42?"“% g‘ @))ﬁy]g & #géySI %@dﬁ&%ﬁf hydr opyr azol - 4-

yl i dene] hydﬁﬁ%“f%y IQZ‘ t;r'}H doxy-3-tetzazplyyy ‘-pg Yk bi phenyl ;

3-IN-[1-( 3 AN F-Gufodi Oprivenpny))- anférlhirMOSLbShdwdrorsﬂdblPﬁrﬂldem}wd@éim}4- yl i dene] hy

drazi nol - hwdxro@(-y'-t&razblei-yla@ﬁﬂnyﬁ yl bi phenyl ;

3'-(N-[1-(3ufy m;;ﬂen.%ﬁyd ) ﬁox%zsomﬁuara.hémmrsoarﬁ}cmﬂm;oﬁr.di hydr opyr azol - 4-

yli dene] hydria%l g]gm ) 5'5 X lﬁ]csb alrcac]dyl | C acid;

3-[N-[I- e BYKA'Y  5-di hydr opyr azol -

yl i dene] hydﬁaﬁi‘ﬁb’(” 6“11*’ b’?’@ﬂy ‘3"ﬁ§ﬁbwlt§x%?‘81 pﬁﬁ@hXF‘FQPSEaE%{r“boxyl i c aci d

3' - [N - [ I - ( 3lidenclihydradind} ghfbrogd-) -h5droxybibemi-dpyibexylib acdd;hy dr opyr azol 4-
3'-{N'-[1-(3,4-dimethylphenyl)-5-0x0-3-propyl-1,5-dihydropyrazol-4-
ylideneJhydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3,4-dimethylphenyl)-5-0x0-3-propyl-1,5-dihydropyrazol-4-ylidene]hydrazino} -
2-hydroxy-3'-tetrazol-5-ylbiphenyl;
3-{N'-[1-(3,4-dimethy!phenyl)-3-(1-methyl-1H-pyrrol-3-yl}-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'-[1-(3,4-dimethylphenyl)-3-(1-methyl- | H-pyrrol-3-yl)-5-ox0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;
3'-{N'-[1-(3,4-dimethylphenyl)-3-furan-2-yl-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3-{N'[1-(3,4-dimethylphenyl)-3-furan-2-yl-5-0x0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;
N-(2'-hydroxy-3'-{N'-[3-methyl-5-0x0-1-(4-trifluoromethyl-phenyl)- 1,5-dihydro-pyrazol-
4-ylidene]hydrazino}biphenyl-3-yl)-1,1,1 -triflucromethanesulfonamide;
N-(2'-hydroxy-3'- {N'-[1-(3-fluoro-4-methylphenyl)-3-methyl-5-oxo-1,5-dihydro-pyrazol-
4-ylidene]hydrazino}biphenyl-3-yl)-1,1,1-trifluoromethanesulfonamide;
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yl i denel hydrazi no) -2'-hydroxybi phenyt - 3- carboxylic aci d;

3-(N -[1-(3, 4-di net hyl phenyl ) - 5- oxo- 3- propyl - dlhydropyrazol4 yh(¥%ﬁwﬁg

razi no) - 2-hydroxy-3'-tetrazol -5-yl bi phenyl ; Z 4

3'-(h4[|-(3,4-dinethylphenyl)-3-(|-nethy|-|F#pyrrol-3-y|)-5-oxo-1,5-d|hydrop
yrazol -4- ytidene] hydrazi no}-2' - hydr oxybi phenyl - 3- car boxyl i c aci d;

3-IN -[1-(3, 4-di net hyl phenyl )-3-(1-ncthyl-1H pyrrot-3-yl)-5-o0x0-1, 5-di hydr op
yrazol -4- ylidene] hydrazi no) -2-hydroxy-3'-tetrazol-5-yl bi phenyl; Y- IN- [

| -(3,4-dinethyl phenyl)-3 -furan-2-yl-5-o0xo- 1, 5-di hydropyrazol - 4-

yl i dene] hydr azi no) - 2' - hydr oxybi phenyl - 3-car boxylic acid; 3-

(N -1 - (3, 4NdiZrestdroply3h &N't[1l 4-Tlu@o-B meshylphenyl)-Bmeskd-5-ako T Sedihiyder-pysgeob z ol - 4-
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di
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yar oxy- anvl,. 2.
e L
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| N - [ 3- cycl @pthophiA34- ﬂlm(hxlphefd 1igatytethit 5-0- bﬁcé’hb"kola’f?éplr&dr opyr azo] 4-
| i dene] hydyhddnelaydrZind)y2tihnikoxdybipheaplyl-eadbaxglidmeidy| i ¢ acid; Y- IN -[ |
(3, 4-di met Byhyp ﬁmeh)yﬁyﬂm ﬁiﬁ(iw»a %}ﬁ{w) -Sloxo= I08- ampdrg@yazaml - 4-
Ildenehdr | lic aci
% - ][I y ?ie gﬁﬁdé%zﬁnot}%féﬁé%/ QIYA ﬁgﬁﬁ yglpgr az?l 4-yl i dene] hydr azi no)
-2' - hydrox? ‘rﬂ%ﬁ V O’E’aHﬁ‘o% 9"&‘“%¥1@°"Y015d ydropyrazol-4-
3'-IN - [I-(3’11dbnd]ﬂlmm}§hbyﬂmxyb@hf(nvlmwvma¢gdt) 5- oxo-
1, 5- di hydr opy{ba:{slbxdli (Arifdleropktyighazi)-N ) dild/dropyid idxyiid @ hgittazide }car boxyl i ¢
ac
3' -
4-

i d; hydrox 3 carb xylic cid; _
O - 3 Y N o L RS s S ia 1 i opyr azol -

ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid,
3'-{N'-[3-benzyloxymethyl-5-0x0-1-(4-trifluoromethylphenyl)-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[-1-(3,4-dimethylphenyl)-3-methylsulfanylmethyl-5-oxo-1,5-dihydropyrazol-4-
ylidenelhydrazino}-2'-hydroxybiphenyi-3-carboxylic acid,;
3'-{N'-[-1-(3,4-dimethylphenyl}-5-0x0-3-thiophen-3-yl-1,5-dihydropyrazol-4-
ylidenelhydrazino}-2"-hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[5-0x0-1-(4-trifluoromethylphenyl)-3-thiophen-3-yl-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
3'-{N'-[5-0x0-1-(4-trifluoromethylphenyl)-3-methylsulfanylmethyl-1,5-dihydropyrazol-
4-ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;
N-(3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydro-pyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-yl)methanesulfonamide;

Ty

S TS SR Y R
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——

yl i dene] hydr azi no) - 2' - hydr oxybi phenyl - 3- car boxylic acid; Y- |

-[3-ethyl -5-0x0- 1-(4-trifluoronethyl phenyl)- 1, 5- dlhydropyrazol 4%
yl i dene] hydrazino) -2'-hydroxybi phenyl -3 -carboxylic acid; Y- 2 NG04
1-(4-trifluoronethyl phenyl) - 1,5-dihydropyrazol-4-y|idene]hydra2|no) -2 -
hydr oxybi phenyl - 3- car boxyl i ¢ aci d;

"-(N -[-1-(3, 4-di net hyl phenyl ) - 3- hydr oxynet hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-
yl i dene] hydrazi no) -2'-hydroxybi phenyl - 3-car boxylic aci d;

"-(N -[3-benzyl oxynet hyl - 5- oxo-|-(4-trifluoronethyl phenyl)-1, 5-di hydropyraz
ol -4- ylidene] hydrazinol -2'-hydroxybi phenyl-3-carboxylic acid;

- ( M [ - I - ( 3:-BN-di-bantzé{y B plivexnly§-y - Bmethy bk, 3-dihydromtdzyl4-5- oxo- 1, 5- di hydr opyr az

gl - Yt i de;ﬁﬁéﬂb’)ﬂ?ﬁﬁnj{q@J}l?ydrdi[)ﬂﬁlﬁﬁyl@-&h%ﬂ leadcar boxyl |1 05a3| ﬁ R
l z
yI i dene] hyd a%ﬁrggldgdmﬁhlppge °§‘°’ ??E@({bny%zam d: yaropy

- (N -[ 5- oxHdgnejhydrpzinop T%BY%% lﬁ banyhrespArpoxyhe "’(° » ophen- 3- yI 1, 5-di hydr opyr azol
- 4- yl i denePh{d+ k£3 fdimetylphgryt)edapishyltfeorptl, Bdibydrdporegdlide aci d;
-(N -[5- O&Qdéne}hﬁdrhzﬁﬁd}14lﬂj?@6ﬁf§blbﬂénphﬂﬁﬁl‘wxyﬁcm hyl sul fanyl net hyl - 1, 5-di hydro

pyrazol- 4- l xylic acid;
N (5 B P%E\M&B%%L%»\ep ;hme P,&hﬁmhyéo@ﬁ%bﬁydm 4.
yli dene] hydryH nplydraza ]Ip eﬁ‘é' 'F ]I’C)’?‘Hé{’(hanesul f onami de; 104 2 3 NOV
2004 3' - [N 3F{N- [b@atér(mc@ykapm 7<301F1Et5¥|3ﬁl'0’i3 lsﬁeeél pyragedt- 1, 5- di hydr opyr azol - 4-
yI [ dene) hydryaaena]m]zdra?zmd}wdhﬁkm@bpmw-ea%bm@hmmyI ic acid;
-[1- (3 g '(@35 [t eRiy Ry ) ﬁmgfﬁ}lﬁydxoﬁ ﬁdﬁﬁ’y&op@ra% hydropyrazol - 4-
yI [ dene] hydr r? 8% H 63 ar oxxl Ic acid; 3- (N' -0
1- (3, 4-di net g’?‘ '}0 ﬁ%‘f% }’ "oxoP Ofp dropyrazol
yl i dene] hydra r{&r)( 13:0Kodl gt RYEZRed- o 3 [N' -1
- (3-chl oro- 4;41dm'elhydlrptmm&| hycﬁexybtphgnb;I—Stld)caboxv,ll@aaid hydropyrazol 4-
yli dene] hydrza(;uﬂﬂ Pdrox- 3'h)<ldﬂ whiihsieHenyd)- Satkethgks bis 1, 8aikgddropyrazol-4-

3-[N - léle &z{%ﬂyﬂgg {_%cﬁ ggﬁ‘{%ng oxo0-1, 5-di hydr opyrazol -
lid h d b d
g |(§ne][ 1y(§aa§‘l‘gl y L‘% f‘ﬁ‘i’lfyl %(r’f%g)gy‘iﬁg’%m%ﬁ{%q]opyrazol 4-
| i dene] hydwétéfrnnlb)/d@lmq};ﬂdh ytybipheld-caboplbisssifoni ¢ acid; T- (N -

(

i

3, 4- di metshykr H|l1-@3]§'-|dikncﬁlylméﬂw)l-}&oemdlhﬂdr@ythzhl)@ylmy&}mdzmd} 2-
dene] hydnggi, phgnﬂj;@q,rb lgwgaenyl 3, 4-di car boxyl i c aci d;
, 6-

d'h%f'éﬁ* Rt ykgﬁéﬁﬁ PRI bllopﬁe%&% IS 0

5- di
aza- 3' - [ NYlig ‘?Pe]h(/@aﬁﬂ‘ﬂr?rréﬂﬁ%y WB‘?W]'%‘S@ °ﬁ§t“ﬁ‘ ’Ia“ -oxo- 1, 5-di hydr opyr azol - 4-
5-(3'-{ N'-{1-(3,4-Dimethylphenyl)-3-methyl-5-oxo-1,5 dlhydropyrazol-4—

ylidene]hydrazino}-2'-hydroxybiphenyl-3-ylmethylene)thiazolidine-2,4-dione;
and pharmaceutically acceptable salts, hydrates, solvates and esters thereof.

y
1-
yl
2'
1
4-

7. A compound selected from the group consisting of:

3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;

3'- {N'-[1-(4-tert-Butylphenyl)-3-methyl-5-ox0- 1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid
3-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-0xo0-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2-hydroxy-3'-tetrazol-5-ylbiphenyl;
3'-{N'-[1-(3,4-dimethylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino}-5'-fluoro-2'-hydroxybiphenyl-3-carboxylic acid,
3'-{N'-[3-methyl-5-oxo-1-(4-trifluoromethylphenyl)- 1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid; and

3'- {N'-[1-(4-fluoro-3-methylphenyl)-3-methyl-5-oxo-1,5-dihydropyrazol-4-
ylidene]hydrazino}-2'-hydroxybiphenyl-3-carboxylic acid;

and pharmaceutically acceptable salts, hydrates, solvates and esters thereof.
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| i dene] hydr azi no) - 2' - hydr oxybi phenyl - 5- car boxyl i ¢ aci d;

'-(N'-[I-(3,4-dinethylphenyl)-5-oxo-1,5-dihydropyrazol-4-y|idene|q%fﬁ@fhﬁp)

' - hydroxybi phenyl - 3-carboxylic acid; Y- | N-[

(3, 4-di net hyl phenyl ) - 3- net hyl - 5- oxo- t, 5-di hydropyrazol - 4-

i dene] hydr azi no) - 2' - hydr oxybi phenyl - 3-sul fonic acid; and 5-(3' - 1

-[1-(3, 4- Di net hyl phenyt) - 3- net hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-

i dene] hydr azi no) - 2' - bydr oxybi phenyl - 3-yl net hyl ene) t bi azol i di ne- 2, 4- di one;

d pharmaceutically acceptable salts, hydrates, solvates and esters thereof
A compound selected fromthe group consisting of

"-(N -[I-(3, 4-di net hyl phenyl ) - 3- net hyl - 5- oxo- 1, 5- di hydr opyrazol- 4-

i dene] hydazi no) -&cempedndwlhibh shenyl - 3- car boxyl i ¢ aci d;

"-(N -[I-(4-tert-Butyl phenyl)-3-net hyl -5-0xqQ- 1, 3-di hydr opyrazol - 4-

dene] hydr azt 0] S B Aok S Sap S REo P ¢
N -[ 1- (3, 4-didemeittygtapieind/thydex yhiphagyl-3sahexyli¢ add;di hydr opyr azol - 4-
i dene] hydr azind@harsadeytilfalx yeceptableashitR@iratds; solvaiephreiregiers thereof.
"-(M][1-(3, 4-di nmet hyl phenyl ) - 3- net hyl - 5- oxo- 1, 5- di hydr opyr azol - 4-
| i dene] hydmazi no) - R phdrhRhtRarcomBYSidR e RbdERCom 6&%&92%4(%' 6 afydnd; Y-
(N'-[3-nethy[-5-oxo-£- 4-trifluoromnethyl phenyl)- 1, 5-di hydropyrazol - 4-
yl i dene] hydr az¢fisigjml oy epd@phiymasratsplly accenisrsalfief-c acid; and Y- IN -[ |
-(4-fluoro-3-net hyl phenyl) - 3-met hyl - 5- oxo- 1, 5-di hydr opyrazol - 4-
yl i denel hydr azi no) - 2' - hydr oxybi phenyl - 3-car boxyl i c. aci d; and
phar maceut i dfi | y act éyarayndacseding ,toafﬁ‘yﬂP%Qfé’?,'mss%‘P\ﬁaf?‘"é‘s‘e%ﬁrf‘ﬂaé‘é‘i‘:er s t hereof.
105 23 NOV 200die@peuflc 8gRREND Which is 3"-{N -[

1- (3, 4- Di net hyl phenyl ) - 3- et hyl - 5-oxo- | , 5-di hydropyrazol - 4-
yl i dene] hydr azi no}-2' - hydr oxybi phenyl - 3-car boxylic acid; and
phar maceuti qgl | y acgeshphh®accakiing to Ay dhddRRimSDhb8abake ANttt ers thereof . 9.
A pharnmaceutical conposition conprising a conpound according to any one of
claims 1 to 8, thepmbosyiopsBiAnaceutical |y acceptable carrier. 10. A conpound
according to any one of clains | to 8 for use as an active therapeutic
substance. 11. A coqgo nd according. to an§ one, of PI@LN@IZ t% %éfor use in
treating tHPonmbocyY F?gﬁF%{‘.‘pof 1 acgprdling fo agy 2pe. o SlaHRP LR EdR tF AF P8 ™Ry one of
clains 1 to 8 ifhrhddeam fdracd id i treatnem oftgdmtao@ogeniaor use in the treat nment
of thronmbocytopenia. B. A process for preparing a pharnmaceutical conposition
containing a pharmaceutically acceptable carrier or diluent and an
ef fective amaunt of A@rocess for preparing a pharmaceutical composition containing a

= N

5 —

—_— —
— . —

S WKWK W< WNIIK Z< ' W<

pharmaceutically acceptable carrier or diluent and an effective amount of a
compound according of any one of claims 1 to 8 and pharmaceutically acceptable
salts, hydrates, solvates and esters thereof which process comprises bringing a
compound according of any one of claims 1 to 8 into association with a

pharmaceutically acceptable carrier or diluent.

14. A process for preparing a compound of Formula (II) by reaction of a

compound of Formula (VII)

R1
R, R
R; OH
NH, VI
or a protected form thereof with a compound of Formula (VIII) or tautomeric
equivalent (I1X)
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conpound according of any one of clainms | to 8 and pharmaceutically
acceptabl e salts, hydrates, solvates and esters thereof which process
conprises bringing a conpound according of any one of clains | to78 NOvt2oH
association with a pharnmaceutically acceptable carrier or diluent. 14. A
process for preparing a conmpound of Fornmula (I1) by reaction of a conpound
of Formula (M) NH2 (VI1) or a protected formthereof with a conpound of
Formula (VII1) or tautoneric equivalent (IX) 106 23 NOV 2004 R $O R15 , 1
ON INNNNY (MI1) Y (IX) wherein either: Ris a phenyl or pyridinyl
ring substituted by one or nore of the following: - C(OOH tetrazole,
phosphoni ¢ acid, sulfonic acid, hydroxy ~methyl, fluoro, NHSQ2CF3,

C(O NHSQR2CH3, and Rl is i gen and Rl is a phenyl or
pyridinyl ring substltuted ngne or re\of the foll owi ng: -C(O OH,
tetrazol e, phosphonic acid, MJ oni ¢ aci d “Ry,dr oxy, nmethyl, fluoro,
NHSO2CF3, C( O) NHSC2CH3, and in ‘ei tHE) case: ﬁz M) R3 are independently
sel ect ed fremeddrogen, C 1 -6al kyl and hal ogen; R15 is selected fromthe
group consi gfipg: of Cl-6al kyI Cl- 6al koxy, trifluoronethyl and hal ogen;

and Y is selecte hat tional | uted with from one
to five substitu T%gl? lé’éf”gﬁhny ?Ibgrﬁ"b%gg%rb&? 813%% tﬁ%@? 1Y N5y |
substituted al kyl CKH,teizderphesphonigrgid, bepragw &h@?‘ﬁ@F‘lhb‘V\B@“Pf necessary
or desired by sal mHsmzmﬁg,le)NHﬁ)z(lﬂkjemﬁfR as byingponind according to Claim?9

further co r| sing co- admnistering a therapeutically effective anount of
an agent sel 6cted from the ‘gEE consi sting of a col ﬁ?Ey stimul atl ng factor,

cyt oki ne, chenokRrighydregenpdRiiss pBroy! enpygdinylaing seostipisd bagRsAr e of g “The use
according to C ai helfSllavrieg: eC(0)PH getzagelntphbspherad st sudfohic eerdthydrogy.oup
consi sting of: G @sfhyl, GuereSHISTRE3, MOUSHSOFHEy, G o-beta, |1L-11, SCF, FLT3

and in either case:
RZ and R3 are independently selected from hydrogen, Cj_galkyl and halogen;

R13 is selected from the group consisting: of C 1-6alkyl, Cj.galkoxy,

trifluoromethyl and halogen; and
Y is selected from,
phenyl that is optionally substituted with from one to five substituents selected
from the group consisting of: alkyl, substituted alkyl, trifluoromethyl and
halogen; and
followed if necessary or desired by salt formation.

15. Use of a compound according to Claim 9 further comprising co-
administering a therapeutically effective amount of an agent selected from the group
consisting of: a colony stimulating factor, cytokine, chemokine, interleukin or

cytokine receptor agonist.

16. The use according to Claim 15 wherein the agent is selected from the group
consisting of: G-CSF, GM-CSF, TPO, M-CSF, EPO, Gro-beta, IL-11, SCF, FLT3
Ligand, LIF, IL-3, IL-6, IL-1, or IL-5 or a biologically active derivative of any of

said agents.

17. Use of a compound according to any one of claims 1 to 8 as an

immunological adjuvant.
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Li gand, LIF, I1L-3, IL-6, IL-I, or IL-5 or a biologically active derivative
of any of said agents. 17. Use of a conpound according to any one $ L |

1 to 8 as an inmmunol ogi cal adjuvant. 107 23 NOV 2004 18. A use accﬁ Hﬁ @D{TE
claim 17 where the inmmnol ogi cal adjuvant is admnistered with a vaccine
and/ or i mmunonodul ator. 19. An internediate used in the preparation of
conpounds according to Claim6 selected from

4' - Am no- 3' - hydr oxybi phenyl - 4- car boxyl i ¢ aci d;

4' - Am no- 3' - hydr oxybi phenyl 3 car boxylic acid;

3' - Ami no- 2' -hydr oxy I c ac

3' - Amino-2'- droxy‘g}‘% ‘“g4t°8 gﬁ%"l“?:th%ﬁrﬂfmmoﬁwﬂﬁfiﬁﬁmﬁlshydroxy 3 -(1

H-t et razol - 5- yddpiiigfrediith a vadeiAdind@r 2nrydmedulatér. - (1 H-t et razol - 5-yl ) bi phenyl ;
3- Ami no- 5- chl or o- 2- hydroxy-4'- (1 Htetrazol -5-yl)-bi phenyl;

6- ( 3- Am no- 2- hydr oxyphenyl ) pyri di ne- 2- car boxyl i ¢ aci d;

6- ( 3- Ami no- 39.chl or AAmin p@nyhe)wﬂamméwnmnmwr@leg wdlm6 6- (3- Ami no

- 2- hydr oxy- 5- ngf.tyd phygny! ) pyri di ne- 2- carboxyl i ¢ aci d;
5- ( 3- Am no- 2- hyﬁr oxyphenyl ) ni cotinic acid;

5- (3- Ami no- 2- h)tdAW-BSh}’ﬂ%ﬂ?ﬁphﬂ‘h@Mb@rbﬂx@bdacrﬂ c acid;
2- (3- Ami no- 2- hﬁdﬁ&ﬁM@lﬁW$9yb?%&pﬂEdrﬁﬁ liddehdd:
39

3'-Am no-2' - I 0X n carpoxylic acid;
3'-Amino-5 -fld q R Y % n‘ﬁoxg& E“‘Sﬂ? "}Hfo%hcc%%dgoxyl ic acid;

3' - Ani no- 5' - chi o*?“é?‘“?’z‘hxflﬂ? raPxslicaidboxyl i ¢ aci d;

3' - Ati no- 2' - hy Grioripbi2gtydnoyy- 351154ma@d15m}b3pﬂ1¢10’1 aci d; N-[

1- (3" - Ami no- 2' shmdinex Hﬂ@hﬁm’}(hﬂsemﬁk()lmjbiyﬁ%l] met hanesul f onami de;

N-(3' - Ami no- 2 %i/r%fi”sych W@P%{m g‘é‘g %mils %f Ibicp'hwo met hanesul f onam de;

3'-Amino-2'-h

g}' Ami no- 2' - hydr éﬁ}%f“bgé‘ﬁ@g"@ﬁ?{x X éyhz%f'
3'-Amino-4,2' - ér(w@mm«94@111swéqwdrmﬁﬂwwm@ﬁ@bwhc acid;
3' - Ami no- 2' - hy ér(@tynhingi2etiydiox3-5 susttylpheny pgridine-2-carboxylic acid;
3' - Hydroxy-4' - iy Mﬁ@ﬂhﬁb-%?dibxéh&@r)ﬁl@é%lda‘é]daC' d;

oy 4 R RhR A s&%ggﬁ%@&m%kgmd

2' - Hydr oxy 3 -t PMP%@M pxyphenyp E?}S%%ﬂ“f“& gl d;

5- Chl or o- 2- hy dBbAwie-2rhydrerysy-methybipheroh- Zzaboslighdidsi pheny! ;
3'-Amino-5'-fluoro-2'-hydroxybiphenyl-3-carboxylic acid;
3'-Amino-5'-chloro-2"-hydroxybiphenyl-3-carboxylic acid;
3'-Amino-2'-hydroxybiphenyl-3,5-dicarboxylic acid;
N-[1-(3"-Amino-2"-hydroxybiphenyl-3-yl)methanoylJmethanesulfonamide;
N-(3'-Amino-2'-hydroxybiphenyl-3-yl)-1,1,1-trifluoro-methanesulfonamide;
(3'-Amino-2'-hydroxybiphenyl-3-yl)phosphonic acid;
3'-Amino-2'-hydroxybiphenyl-3,4-dicarboxylic acid;
3'-Amino-4,2"-dihydroxybiphenyl-3-carboxylic acid;
3'-Amino-2'-hydroxybiphenyl-3-sulfonic acid;
3-Hydroxy-4'-nitrobiphenyl-4-carboxylic acid;
3'-Hydroxy-4'"-nitrobiphenyl-3-carboxylic acid;
2'-Hydroxy-3"-nitrobiphenyl-3-carboxylic acid;
2'-Hydroxy-3'-nitrobiphenyl-4-carboxylic acid;
5-Chloro-2-hydroxy-3-nitro-3'-(1H-tetrazol-5-yl)biphenyl;
5-Chloro-2-hydroxy-3-nitro-4'-(1H-tetrazol-5-yl)biphenyl;
6-(5-Chloro-2-hydroxy-3-nitrophenyl)pyridine-2-carboxylic acid;
6-(2-Hydroxy-5-methyl-3-nitrophenyl)pyridine-2-carboxylic acid;
5-(5-Chloro-2-hydroxy-3-nitrophenyl)nicotinic acid;
5-(5-Chloro-2-hydroxy-5-methyl-3-nitrophenyl)nicotinic acid,
2-(5-Chloro-2-hydroxy-3-nitrophenyl)isonicotinic acid;
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5- Chl oro- 2- hydroxy-3-nitro-4'-(1 Htetrazol -5-yl) bi phenyl;

6- (5- Chl or o- 2- hydr oxy- 3-ni trophenyl ) pyri di ne- 2- car boxyl i ¢ aci d; 73 NGOV 2004
6- ( 2- Hydr oxy- 5- et hyl - 3- ni t rophenyl ) pyri di ne- 2- car boxyl i c aci d;

5- (5- Chl or o- 2- hydr oxy- 3- ni trophenyl ) ni coti ni c aci d;

5- (5- Chl or o- 2- hydr oxy- 5- net hyl - 3-ni t rophenyl ) ni cotini c aci d;

2- (5-Chl or o- 2- hydr oxy- 3-ni trophenyl )i sonicotinic acid; 108 23 NOV 2004

5' - Chl oro-2' - hydr oxy-3' - ni trobi phenyl - 3-car boxyl i ¢ aci d;

5' - Chl or o-2' - hydr oxy- 3' - ni trobi phenyl - 3, 5-di carboxylic acid; N

1- (5" -Chl oro-2' - hydroxy-3' - ni trobi phenyl - 3-yl ) net hanoyl ] met hanesul f onam de;
1, 1, 1 -Trifl GeCldemn-2(-Rydrényeh’-oirpbiBhenpli-3-¢adiwixjplieenaidt - 3- y| ) net hanesul f onam de;
(5' - Cnl oro- 2" - Bydkiersy2-BydroNyl -aloppesnyl3, ﬁdﬂéirbcmwsmfd)ni c acid;

5'-Chloro-2' - h*d %Y, }ﬁoro Bl ﬂbfd ARl RhaRY 1pl§an- 2 lﬁﬁ:ﬁ ]:rde%aﬁ(ﬁlelﬂmamde
2 lore Zm)fIr;%C b %rhesﬂfI -gﬁ@tw%ﬁ?‘gw et

5'-Chl oro-2'
2' - Met hoxy- 3" - f¥'{Chisisé-g Herdspky-3- re@nbmbxrwl BeyDakqsphonic acid;
2' - Met hoxy- 3' - BI—CM]&b&Z{DhﬁﬁgﬁIy—%ﬂmablbhmleB debdcyllﬁaoﬁql or o- 2- hydr oxy-3' - (|

H-tetrazol - 5-yls) &y any I:I:hydr'éxyqﬁnﬂfoglpgelﬂ}l%ﬁ

Htet | - 5- I h I d 2- b I
aci d; 6 (2- Hy r§§2 3 hro -Iaﬁ_’wghIenyﬁ-ﬂ"Iax'g5“9&32%%|Ié';yra'c.h”e rarhoiie

6- ( 2- Hydr oxy- 52m¥éelignphaipbippswl-drteoalic®iboxyl i ¢ aci d;
5- (5- Chl or o- 2- RyMethaxy-B-nitwbiphitnyhéngrbyxylicasid; ni ¢ aci d;
2-(5- Chl or o- 2- Igy(g}n&as)zmy&@y} )’L($Hn¢tféﬁ5uswubnpa6ﬂy¢l
5" -Chl oro- 2" - hyc l{?&%gl‘g hr%HgélF&Q ‘);21
5' Chlor02-hy aC|d N[
1- (5' - Chl or0- 2’ ﬁﬁIloé BRhnye f‘r‘g’t hanesul f onani de;
3'-Amino-3-nit rﬁdﬁﬁbﬁmyﬁ-mhﬂlphﬂ(@w lllf‘o}éﬂf@xb’ {oxybi phenyl - 3-yl ) phosphoni ¢
acid; 5 -¢Chl oquaiydfoﬁg-ﬁwﬂylghhmmyﬂanﬂz-wwymw,i c acid;
g %: oro- ‘21' 2h'S$SIBﬁ r@é%?ﬂr@f@ﬂﬂeth? fﬁﬁaﬁ'bﬁlw&gﬁaﬁgcaﬂl 5. et h 3 (1
oro-2'- or o- 2- met hoxy-
Iﬁ %E%Oé% dlxéypg?ﬁyg qg)tlgxc%?] b

Htetrazol - 5-yl
H-tetrazol - 5-yI°) SI‘IB‘I? Y OXYBLPI‘@J@I‘PHI’%‘J’EC hoxyphenyl ) pyri di ne- 2- car boxylic
aci d; 6-(2-Met Iié@bflo@-mymy#ypmbwl }.picatpxdic acidar boxyl i ¢ aci d;
6- ( 2- Met hoxy- 5-NTEL(3YE Rb©Bhydsybighdrgk Ry aéthosylirathapesutfonamide;
3'- Amino-3-nitrobiphenyl-2-ol;
(5'-Chloro-2'-hydroxybiphenyl-3-yl)phosphonic acid;
5'-Chloro-2"-hydroxybiphenyl-3,4-dicarboxylic acid;
5'-Chloro-4,2'-dihydroxybiphenyl-3-carboxylic acid;
5'-Chloro-2"-hydroxybiphenyl-3-sulfonic acid;
5-Chloro-2-methoxy-3'-(1H-tetrazol-5-yl)biphenyl;
5-Chloro-2-methoxy-4'-(1H-tetrazol-5-yl)biphenyl;
6-(5-Chloro-2-methoxyphenyl)pyridine-2-carboxylic acid;
6-(2-Methoxy-5-methylphenyl)pyridine-2-carboxylic acid;
6-(2-Methoxy-5-methylphenyl)pyridine-2-carboxylic acid;
5-(5-Chloro-2-methoxy-5-methylphenyl)nicotinic acid;
2-(5-Chloro-2-methoxyphenyl)isonicotinic acid;
5'-Chloro-2"-methoxybiphenyl-3-carboxylic acid;
5'-Chloro-2'-methoxybiphenyl-3,5-dicarboxylic acid;
N-{1-(5'-Chloro-2'-methoxybiphenyl-3-yl)methanoylJmethanesulfonamide;
N-(2'-Methoxy-3'-nitrobiphenyl-3-yl)-acetamide;
(5'-Chloro-2'-methoxybiphenyl-3-yl)phosphonic acid;
§'-Chloro-2'-methoxybiphenyl-3,4-dicarboxylic acid,
5'-Chloro-4-hydroxy-2'-methoxybiphenyl-3-carboxylic acid; and
5'-Chloro-2'-methoxybiphenyl-3-sulfonic acid.
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5- (5- Chl or o- 2- net hoxy- 5- met hyl phenyl ) ni coti ni c aci d;

2- (5- Chl or o- 2- et hoxyphenyl )i soni cotini c acid; 73 NOV 2004
5' - Chl or o- 2' - met hoxybi phenyl - 3- car boxyl i c aci d;

5' - Chl or o- 2' - met hoxybi phenyl - 3, 5-di carboxylic acid; N

1- (5" - Chl oro-2' - net hoxybi phenyl - 3-yl ) met hanoyl ] met hanesul f onam de;

N-(2' - Met hoxy-3' - ni trobi phenyl -3-yl)-acet am de;

(5" -Chl oro-2' - net hoxybi phenyl - 3-yl ) phosphoni ¢ aci d;

5' - Chl or o- 2' - met hoxybi phenyl - 3, 4- di car boxyl i e aci d;

5' - Chl or 04- hydr oxy- 2' - met hoxybi phenyl - 3-car boxylic acid; and

5' - Chl or o- 2' - met hoxybi phenyl - 3-sul fonic acid, 109 23 NOV 2004 20. A conpound
accordi ng t @dany onkcafiposhdiceerdibg tooan@ oheef claines lale 8der vagsringgongt of t he TPO

receptor. 110 the TPO receptor.
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