WD 02/ 062750 PCT/ US02/ 03672 CANNABI NO D RECEPTOR LI GANDS BACKGROUND OF THE
| NVENTI ON This invention relates to cannabi noid receptor |igands and, nore
parti cul awby2/062750 conpounds that bind to cannabi noid (CB2PCTasepoinns.
Compounds according to the present invention generally exhibit
anti-inflammatory and i nmunonodul atory activity and are useful in treating
conditions characterized by inflammation and i munonodul atory
irregularities. Exanples of conditions which may be treated include, but
are not limted to, rheumatoid arthritis, asthma, allergy, psoriasis,
Crohn's disease, system c |upus erythematosus, multiple sclerosis,

di abetes, cancer, gl aucoCANNISEENDD PHCEPTORAL |IGAGbD8M a, cerebral stroke,
cerebral ischema, and nephritis. The Ttnvention also relates to
pharmaceutical conpositions containing said conpounds. Cannabinoid

r ecept orBAGKGRIUND OfpT M QAN of G protein coupled receptors. They

are classifi L F . , ' I

pr edoni nant | %ﬁ%ﬁ p nglpglrgaWecep%g?ns&&%%bgb% @n&s%@?iﬁ%@ @célé@gpt ors
are pricoonpairids thes bitidab@dnnabinoichCBLrecaptorsr Conpoayds ancoldizy tethept or s
are believed to have peri heral). eff_ecﬁs related to bronchi al constrijction,
i munonddGPERY IBYeRiRN gengrp Ipg entiAgflamptatory and immpnemegylgteiyAativity

bi ndi ng Agese l!Js%fGPqHEtEéa%ﬂgtc%PBﬁ%ﬁs_&Q%&Bﬁ%d swéle{mrhxtimah e control of

di seases associated wth i'nflammtion, 1| mmuuno ul at1 on and bronchi al
const ri dmnaumnaaedulatory irvegrianitias. dexamplassyf copditionms evhithumay e yrehtatht osus,

i oke, TRGAAEY B el Aot o, MELAREE | ST i o P o SoMk diseriari, REMfgs
and  gasfiseady, @ybichdt IGFRCEnytHantatbesd) malkiple/sdlersis, disnescansegh as

reversible airway obstruction, chronic asthma and bronchitis (see, e.g.,
R G Perdlaeomapstcopp@sis, pnahischegyia, carehul stiofs) cerghral dsghesdigpadthds have

_ EniSa H nay
nave, | AIebrERT JHRURYORRR % el B o e o B oRAB LN o
recept orcamgamdse. g., U.S. Pat. Nos. 5,338,753, 5,462,960, 5,532,237,

5,925,768, 5,948, 777,. 5,990,170, 6,013,648 and 6,017,919. WO 02/ 062750
PCT/ US02/ 0367 @@nnabinoid receptors belong to the superfamily of G-protein coupled

receptors. They are classified into the predominantly neuronal CB1 receptors and the
predominantly peripheral CB2 receptors. While the effects of CB1 receptors are
principally associated with the central nervous system, CB2 receptors are believed to
have peripheral effects related to bronchial constriction, immunomodulation and
inflammation. As such, a selective CB2 receptor binding agent is expected to have
therapeutic utility in the control of diseases associated with inflammation,
immunomodulation and bronchial constriction such as rheumatoid arthritis, systemic
lupus erythematosus, multiple sclerosis, diabetes, osteoporosis, renal ischemia,
cerebral stroke, cerebral ischemia, nephritis, inflammatory disorders of the lungs and
gastrointestinal tract, and respiratory tract disorders such as reversible airway
obstruction, chronic asthma and bronchitis (see, e.g., R.G. Pertwee, Curr. Med.
Chem. 6(8), (1999), 635).

Various compounds have reportedly been developed which interact with CB»
receptors and/or which have, inter alia, anti-inflammatory activity associated with
cannabinoid receptors. See, e.g., U.S. Pat. Nos. 5,338,753, 5,462,960, 5,532,237,
5,925,768, 5,948,777, 5,990,170, 6,013,648 and 6,017,919.



-2- SUWARY OF THE I NVENTION This invention relates to conmpounds of fornula
l: RERENY-R 2 L2L (R)nRR 5 a prodrug thereof, or a

phar macewpDalb7s@ccept abl e salt, sol vate or stereoi sonmer Pefi/usphieséconpound
or of said prodrug; wherein: RL is H alkyl, haloCl-C6 al kyl, cycl oal kyl,
cycl oal kyl NH-, arylal kyl, heterocycloalkyl, heteroaryl, N(R2)2, or

NR2aryl, unsubstituted aryl or aryl substituted 10 with one to three X, R2
is the sane or different in each occurrence and is independently sel ected
fromHo HE VI -H l\?l C6 alkyl, C, F, CF3, OCF2H, OCF3, CH or
Cl-Co6 al , G-C6 al koxy, cycI oal kyl , al kenyl ,

aryl, benzyl, Thstmeﬂﬁrowrelaté@tdﬂebﬁrpogndtoﬁfdmiula Aryl NH-, het eroaryl NH-,
cycl oal kyl NH- N(R2) 2, or NR2aryl, said alkyl, alkoxy, cycloalkyl,

al kenyl , phenyl or het eroaryl optionally substl tuted with one to three X;
R5 is Hor Cl-C6 alkyl; R6 is Hor O-C6 alkyl; or 20 R5 and R6 taken
together with the carbon atomforma carbonyl group; O L' is Cl-C6

al kyl ene, C2-C6al kenyl ene, C(R2)2, "'Kk, -CI-|1§§R’§5 NOR5-, -S2-, -SO, -S-,
-0-, -NR2-, -C(ONR2-, -NR2C(O)-, -CHCF3- %6 WO 02/ 062750

PCT/ US02/ 03672 -3 O L2 is ag | ent <1 %I kyl ene, -C (R2)2-,

"'k, -CHOR2-, -C(R2)OH, NO;}SC—E‘ - $O2-, -SO, -S, -0-, -SO2NR2-,

“N(R2)-, -C(ONR 2- or -NR 2

5 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of

the compound or of said prodrug; wherein:

R'is H, alkyl, haloC4-Cs alkyl, cycloalkyl, cycloalkylNH-, arylalky,
heterocycloalkyl, heteroaryl, N(R?)2, or NR?aryl, unsubstituted aryl or aryl substituted
10 with one to three X;
R? is the same or different in each occurrence and is independently selected
from H or C4-Cj; alkyl;
R3is H, C-Cs alkyl, Cl, F, CF3, OCFzH, OCF3, OH or C4-Cg alkoxy;
"~ R*is H, C1-Cs alkyl, C4-Cs alkoxy, cycloalkyl, alkenyl, aryl, benzyl, heteroaryl,
15  heterocycloalkyl, aryINH-, heteroarylNH-, cycloalkylNH-, N(R?),, or NR?aryl, said alkyl,
alkoxy, cycloalkyl, alkenyl, phenyl or heteroaryl optionally substituted with one to three
X
R®is H or C4-Cs alkyl;
R®is H or C4-Cs alkyl; or
20 R® and R® taken together with the carbon atom form a carbonyi group;
O

L" is C4-Cs alkylene, C,-Cgalkenylene, C(R%)z, /U\ -CHOR?-, NOR®-, -SO,-,
-S0-, -8-, -O-, -NR%, -C(O)NR%, -NR2C(O)-, -CHCF;- or -CFo-;



X is the sanme or different, and is independently selected fromH, hal ogen,
CF3, OCN, OCF2H, OCF2CF3, OCF3, OR2, C-Co6 al kyl, cycloal kyl, cycl oal koxy,
Cl- C6 al kwwyw2/0655@l koxyCl- C6 al koxy, O cycl oal kyl, cycl oalPkyitsat/oss72

cycl oal kyl al koxy, heteroal kyl, OS02R2, -COOR2, -CON(R2)2, NHR2, aryl NH,
N(R2)2, or NR2 aryl; O Y is a covalepg.bond, -CH2-, -S&2-, or /\ ; 0O Z
Is a coval ent bond, -CH2-, -SO2- or "k; or Y, Rl, Z and R2 can be taken
together with the nitrogen atomto forma 10 heter@cycloal kyl; with the
proviso that if Y is a coval ent bond, Rl cannot ;%Ta N—N bond with the

nitrogen ato d [ f
accorgl ng torq hggp(%&evsaz t{btr't'\%/igntl aqkﬂé”eﬁpﬁ% I nf | amma ory acfﬁa\}l ty
and/ or iNORAQRBMYL,aNRABGact 90 ¥S-2n0-,280 MERAE LIN(RA)- tt@(O)Néétme:NRzam
various nedical conditions_ including cut aneous T cel |
rheurmt oi d  af thifier§ayme oy siftarent, ﬁﬂﬁu%'rgeg’ﬁﬁéﬁrﬁ%%’@c teghfram i, é‘%‘g%ﬂ c"@*@

| auco d e a | f on,
er obr a0t OoF e DOERHES T LTIT, CECEaE EPEfly BYIGAKEKT G 1CI K,
gl omed ul alkeqyi++C4 alkory y(btomyglmilql fcybbaﬁtylngnmoeoyclbalkylaH@xpsbetemlkyl at opi c

dermatit] as IS Y., ,S6as0 argic initis, Crohn's

di sease,ééﬁﬁeé N%QR/? t%ﬁbl(ﬁ{) laée @\3’4 3\&(& Sé? %‘bst ruction, adult
respiratory distress syndrone, ast hma, chrgnic obstruct i ve pul nonary

di sease (COPD) or bronchitis. |s cont mt ed that a conpound of this

I nventi on mayy e ee9hnt andt one of the diseases |isted.
25 Additionally, a compound o e present i nventi on may be co-adm ni stered
or used in conbination with d| sease nodi f ¥ ng antirheumatic drugs

(DMARDS) ' such as nethotrexate, azathi oprjlge | efl unom de, penicillam ne,
gol d salts, r§isopkevalentbongwy{Ciar-SQyer sphosp®ani de and ot her similar

drugs. They R al 2C | on wth
NSAI DS such ?Sa pi’ rzggpggam&r?a%érj{egxl(leéh%géﬂgﬁyoét@%g& Wﬁ 8”@5 aé

i ndof@t Hestermcytloaliyfveith tredprobisol thieif YOO% ovetéredicnde R mainhot fors estN as
Viroxx(r )bo%r(]j with the nitrogen atom; and

n is an integer of 0 to 4.

Cannabinoid receptor ligands according to the present invention have anti-

15 inflammatory activity and/or immunomodulatory activity and are useful in the treatment
of various medical conditions including, e.g., cutaneous T cell lymphoma, rheumatoid
arthritis, systemic lupus erythematosus, multiple sclerosis, glaucoma, diabetes,
osteoporosis, renal ischemia, myocardial infarction, cerebral stroke, cerebral
ischemia, nephritis, hepatitis, glomerulonephritis, cryptogenic fibrosing aveolitis,

20 psoriasis, atopic dermatitis, vasculitis, allergy, seasonal allergic rhinitis, Crohn’s
disease, inflammatory bowel disease, reversible airway obstruction, adult respiratory
distress syndrome, asthma, chronic obstructive pulmonary disease (COPD) or
bronchitis. It is contemplated that a compound of this invention may be useful in
treating more than one of the diseases listed.

25 Additionally, a compound of the present invention may be co-administered or
used in combination with disease-modifying antirheumatic drugs (DMARDS) such as
methotrexate, azathioprine leflunomide, penicillamine, gold salts, mycophenolate
mofetil, cyclophosphamide and other similar drugs. They may also be co-
administered with or used in combination with NSAIDS such as piroxicam, naproxen,



Cel ebrex(r); COX-1 inhibitors such as Fel dene; i nmmunosuppressives such as
steroids, cyclosporine, Tacrolinus, rapanycin, nurononab-CD3 (COKT3),

Basi | i xi maib oatek75the | i ke; bi ol ogi cal response nodifiers PBRNMS)2/66¢h as
Enbrel, Rem cade, IL-1 5 antagonists, anti-CD40, anti-CD28, IL-10,
anti-adhesion nol ecul es and the |like; agd other anti-inflammtory agents
such as p38 kinase inhibitors, PDE4 inhibitors, TACE inhibitors, chenokine

o o i AR Bunraid sﬂ@ﬁh%ﬂ%%%%% b1gB%s, iP5 8 A B ey ©
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Gengra rocortone rruran ndOCI n, Lodi ne, Mbt ri n, WOC rysi ne
Nal f on, Mupr ahtiinflaxematary agents suclmmpaB Ik;nasedhhlbrtecs,, Hﬂ%uﬁﬂbl ors,SFACEne,
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in conmbi nati on with Avonex etaseron, Rebif and OOEHXOHG 20 These
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i n conmbi nat¥ oh WI f exaf e, Am ver e,
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above-named drugs.

For the treatment of multiple sclerosis, the compounds of the invention may be
co-administered or used in combination with Avonex, Betaseron, Rebif and Copaxone.

20 These include any formulations of the above-named drugs.

For the treatment of psoriasis, the compounds of the invention may be co-
administered or used in combination with steroids, methotrexate, cyclosporin, Xanelin,
Amivere, Vitamin D analogs, topical retinoids, anti-TNF-o. compounds and other drugs
indicated for this condition. These include any formulations of the above-named

25 drugs.

For the treatment of asthma, the compounds of the invention may be co-
administered or used in combination with Singulair, Accolate, Albuterol, and other
drugs indicated for this disease. These include any formulations of the above-named
drugs.

30 For the treatment of inflammatory bowel disease or Crohn’s disease, the
compounds of the invention may be co-administered or used in combination with
sulfasalazine, budesonide, mesalamine and other drugs indicated for these diseases.

These include any formulations of the above-named drugs.



These include any fornul ati ons of the above-named drugs. WO 02/062750

PCT/ US02/ 03672 | n another aspect, the invention relates to a

phar macewpDa®lo62780mposi ti on conprising a therapeutically efPCeaisoveséanount of
a conpound of forrmula I in a pharnmaceutically acceptable carrier. DETAILED
DESCRI PTION 5 Unl ess ot herw se defined, gthe follow ng definitions shall
apply throughout the speci fication and cl ai ns. Wen any variable (e.g.,

R2) occurs re t han one fmiti&n i n each

occurrence i s é’b%ﬁ?@r‘?? lFe mv§n§8¥4|rﬁ%l?‘?s§t) tueﬂ@(f@? Lg'(cﬁgFO'@B@ﬁ 'PBnce.
Al so, CQﬁm;ﬁﬁ’ém?@&h@ﬁap’éﬁﬁé&lly‘é&ﬁﬁtﬁe%ﬁé@ﬁt dfai(tcﬂrﬁb@@mﬁbfifo@ﬁfum pridle only if

such 10 conbi nations result 'in stabl e conpounds. kyl " means straight or
br anchedPharriacestieallysacseptable caietar bon at ons. The termincludes the
I somers thereof such as isopropyl, i sobutyl sec- butyI , etc. "Hal oal kyl"

means al hal o at ons. Heteroal kyl" means straight or
branche 2 %IﬂﬂzéCR Istilel'y ed of from1l to 12 15 carbon atons and 1 or
mor e Fiet er oatldniess oteprisdadsfineds thetdlleding aefinitiengsiealbapsigiisicsighdgt ie N, 0

and S. cl.oal k used herein refers to an aliphatic ring system
havi ng §%ét9 'f@t'ogﬁp d“?\a'ﬁlsoms and 1 to 3 rings, including, but not limted

to cycl Opmpmlthgir%zag{m Mg ,g.‘r}mﬂz 85&5‘r¥|moFék°t‘hPﬂrd?y>éltlmé"}ﬁjaﬁgﬁgﬁgﬁtﬁénﬁ@ng

ot hers. s cycl oal contal nin ne or
het er oatdﬁfmﬂldrwmﬁabhmuneaoe & inclependeninofdiscdéfinitmm almé\leryxouiera)dcurrgnsgst em
conpri si on .ato ting ex i.ncl

phenyl , ‘ﬂgﬁL‘%‘ﬁp ina 'ﬂ'&%ﬂwu 5t lé‘?qtﬁwg?q{nvﬁ'ﬁp‘ﬁﬁrgr&rﬂ? pny;&,syp I kyI

nmeang a cgfn%qﬁat,(ghmsgh ih BRIbAE ¥bmpatnakkyl are as previously 25 desecri bed.
Non-limting exa&]ﬁ es of suitable arylal kyl groups include benzyl, 2-

phenet hyl and“Nkphmaansstraightyar branenedatkyt chaineopated aasben ptds.t hrheugh
e 2 fban ndTet B bmeFE e b bR e b oo e
het er oat ons | “‘Rdgskgenichyis atigl davieg f bPMdrédally stopssonsi sting of N, 0 and
S. N-oxides of the ring nitrogens ar
“‘Heteroalkyl” means straight or branched alkyl chain comprised of from 1 to 12
15 carbon atoms and 1 or more heteroatoms independently selected from the group
consisting of N, O and S.

“Cycloalkyl” as used herein refers to an aliphatic ring system having 3 to 10
carbon atoms and 1 to 3 rings, including, but not limited to cyclopropyl, cyclopentyl,
cyclohexyl, norbornyl, and adamantyl among others.

20 “Heterocycloalkyl” means cycloalkyl containing one or more heteroatoms.

“Aryl” means an aromatic monocyclic or multicyclic ring system comprising from
6 to 14 carbon atoms. Non-limiting examples include phenyl, naphthyl, indenyl,
tetrahydronaphthyl and indanyl.

“Arylalkyl” means a group in which the aryl and alkyl are as previously

25 desecribed. Non-limiting examples of suitable arylalkyl groups include benzyl, 2-
phenethyl and naphthlenylmethyl. The bond to the parent moiety is through the alkyl.

“Heteroaryl” means a single ring or benzofused heteroaromatic group of 5 to 10
atoms comprised of 1 to 9 carbon atoms and 1 or more heteroatoms independently
selected from the group consisting of N, O and S. N-oxides of the ring nitrogens are

30 also included, as well as compounds wherein a ring nitrogen is substituted by a C4-Cg
alkyl group to form a quaternary amine. Examples of single-ring heteroaryl groups are
pyridyl, oxazolyl, isoxazolyl, oxadiazolyl, furanyl, pyrrolyl, thienyl, imidazolyl, pyrazolyl,



30 also included, as well as conpounds wherein a ring nitrogen is
substituted by a Cl1-C6 al kyl group to forma quaternary am ne. Exanpl es of
si ngl e-riwg odwésoaryl groups are pyridyl, oxazolyl, isoraxalisyt/93672

oxadi azolyl, furanyl, pyrrolyl, thienyl, imdazolyl, pyrazolyl, W

02/ 062750 PCT/ US02/ 03672 -6 tetrazolylg-thiazolyl, isothiazolyl,

t hi adi azolyl, pyrazinyl, pyrimdyl, pyridazinyl and triazolyl. Exanples of

ot hal 2??&9?&%&"@% i P20, S ROOKA VAR, Ylriml P Breklyt and
benzofulrtﬂazdﬂyl Emmpbeszﬁlbﬁhzaigﬂlehmerfdangmﬂw)sdav@ |hdply$,lqumnﬂ§lll lso@mnﬂ)ﬂ are
t an means
gﬁnaiewm% lﬁémy?mw&?%' %twﬁjﬂ%ﬁén%b benaunwe%olglr é@ﬂgofum 'ng 1to 9
car bon adé}%xazﬁrgkéﬁa’ be %ﬁﬁﬂcﬁa@gf- ?Aﬂiphs% Qlﬁéb"r%@ﬁ‘sda@@dﬁ‘% |ataar@gn At ons
re douB e bon in

haV| ng one or al n, conj ugate r unco ‘ugat ed.
10 " xi rmjhdryb&apyniadyDthM@yndwdi cal containing noiety. "Hal ogen”
"hal ogenat ed"” ;fl t;lal 0" refers to,fl u%rl ne, . chlorine, bromnjne or i odi ne

radical s. The anyakylradical attached RY anxyashnt & ABPEY RSN ch

are rapigwng qrtg@éé}baﬁ@tdrﬁsw vo to the parent conpound of the above
forml a, for exanpl e, 15 hﬁdrol ysis in blood. A thorough discussion is

provi ded | n fAlmrgquaaa&atng Boebrmched@hadm@ssaabomams bavingerne Sy st ens,

\B/i0|o-re\%gr Pfﬁ QS@?% g\dgﬁ{ﬂ&bﬁ%@m (grgjlﬂﬁgfeﬂfpé'rlf%cgﬁjugﬁ (rjrageuﬁioggle Aggoci ation

and Rer ganon ‘Vese’ nidihé a CPIINOH) vidiedl containinganoeey.at ed herein by
reference. 20 Linker ﬂroups such as L1, L2, Y and Z are divalent: 1In a

pr ef erred grolplegerto ted” gronaln " gefers ¢ flyarines chispine, bremme or. iegings- |
k, -CNRRs. -C(CH3)2-, -CHOH, -0-, -S or -S=C 0 -C 11
The term "prodrug,” as used herein, represents compounds which are rapidly
transformed in vivo to the parent compoUnd of the above formula, for example, by
15 hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-

drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in
Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American
Pharmaceutical Association and Pergamon Press, 1987, both of which are
incorporated herein by reference. |

20 Linker groups such as L', L% Y and Z are divalent.’

In a preferred group of compounds of formula I,

0
L" is -80,- -CHz-, -CHCHa-, /u\ , -C=NORZ, -C(CHa)s-, -CHOH-, -O-,
-S- or -S=0;
0 e
/U\ %:
25 L2 is -SO-, , -CHy-, -CH(CH3)--C(CH3)-,  CH2 -NH-, -0-, -
Cry

NHSO,-, -NHC(0)-or OH

R'is H, -CH3NHz, ~CH,CF3, -NHC3H7, -NHC,Hg, -NHC4Hg, C4-Cg alkyl
-CF3, -CH(CHj3),, thiophenyl, morpholinyl, cyclopropanyl, benzyl, naphthyl,
C(CHz3)s, NHphenyl, 3,5-difluorophenyl, phenyl, N-cyclopentyl or N(CHs)y;



25 L2 is -S2-, "'k, -CH2-, -CH(CH3)-,-C(CH3)2-, CH2, -NH, -0-, - CH3 -v |
NHSQ2-, -NHC(O - or OH RL is H, -CH3NH2, -CH2CF3, -NHC3H7, -NHC2HG,

- NHCAH9, wWD-0@862bkyl, -CF3, -QH(CH3)2, thiophenyl, norph®lCirmnsb2/03672

cycl opropanyl, benzyl, naphthyl, C(CH3)3, NHphenyl, 3,5-difluorophenyl,
phenyl, N-cyclopentyl or N(CH3)2;, WD 02£Q62750 PCT/US02/03672 -7- R2 is H
or CH3; R4 is furanyl, pyridyl, pyrimdyl, thiophenyl, quinolyl, t-butoxy,

al koxyl, cycl ohexy# L. tolyl, C3H7, dinethylpyrindyl,
trifluoronet hoxypﬁ%n%?lr?%?%aphol i nyl phenyl or CH3; with the proviso that

when R4 is t-butoxg?istfdranystpyridyl pyfimidyl - BithbhenyCiduikblyl; CoGIdXy 2alkox@H2, al |
of the above optional I'pgl substituted with one to three substituents, which
are the same @claheykpisnylatlyl, Geld7idiashadewindy, tiluereragthoxyphenylrRs and R6

are i ndepend ; LS . i { ) s
& o5 cyer oargnotpIBEStH artiss yite e prvito Rl tineCds LR, LRty
R2 and Z taken @ogether with the nitrogen—g-om form a norpholinyl group.

15 In a nore prijgferred enbodi ment of the i?': ntion, L' is -SO2- or -CH2-;
L2 is5-S2-; Kl s, Giib-piCHIER-, #H{CHRR-05 p | all giytherabdye optiopgity dyl , sai d

phenyl, pyrim .. Qr ridyl oups optiopall bstituted Wth one to
Phres substi rbitistea iR P Srsiece, Rt droTh Samd briretent and
are independently selected from X;
R® and R® are independently H or CH3,
Xis H, Cl, CF3, OCH3, OCF3, OCF;H, CHj3 or C4-Cg cycloalkyl;
0

10 Y is -SO»- or )j\

E

Z is a covalent bond; or

R, Y, R? and Z taken together with the nitrogen atom form a morpholinyl

group.

15 In a more preferred embodiment of the invention,
L" is -8O2-or -CHy-;
L?is -SO-;
R'is CH3 or CF3. and
R* is phenyl, pyrimidyl or pyridyl, said phenyl, pyrimidyl or pyridyl groups
20 optionally substituted with one to three substituents independently selected from the
group consisting of C4-Cg alkyl, C1-Cs alkoxy, OH, CF3 and halogen.

More preferably, the phenyl is substituted with OCH3; or halogen selected from
fluorine and chlorine.
25
Compounds of the invention may have at least one asymmetrical carbon atom
and therefore all isomers, including diastereomers and rotational isomers are
contemplated as being part of this invention. The invention includes (+)- and (-)-
isomers in both pure form and in admixture, including racemic mixtures. Isomers can
30 be prepared using conventional techniques, either by reacting optionally pure or
optically enriched starting materials or by separating isomers of a compound of



group consisting of CI-C6 al kyl, Cl-C6 al koxy, OH, CF3 and hal ogen. More
preferably, the phenyl is substituted with OCH3 or hal ogen sel ected from
fl uori ne wod206d760 i ne. 25 Conpounds of the invention rmay RaeTasar/odcenst one
asymmetrical carbon atom and therefore all isomers, including

di astereoners and rotational isoners arg. contenplated as being part of
this invention. The invention includes (+)- and (-)- isoners in both pure
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purposes of the invention.
Certain compounds of the invention are acidic (e.g., compounds where R? is a

hydrogen covalently bonded to N). Acidic compounds according to the present

20 invention can form pharmaceutically acceptable salts with inorganic and organic
bases. Examples of such salts are the sodium, potassium, calcium, aluminum,
magnesium, zinc, lithium, gold and silver salts. Also included are salts formed with
pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine, piperazines and other amines.

25 Compounds of the present invention are generally prepared by processes
known in the art, for example by the processes described below.

The following abbreviations are used in the procedures and schemes: aqueous

(aq), anhydrous (anhyd), n-butyllithium (n-BuLi), dibromodimethylhydantoin (DBDMH),
diisopropylethylamine (DIPEA), diethyl ether (Et,0), dimethylacetamide (DMA),

30 dimethyl sulfoxide (DMSO), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI), ethanol (EtOH), ethyl acetate (EtOAc), 2-propanol (IPA),
leaving group (LG), lithium hexamethyldisilazide (LHMDS), meta-chloroperoxybenzoic
acid (MCPBA), methanesulfonic acid (MsOH), methanesulfonyl chloride (MsCl),
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PCT/ US02/ 03672 -10 General Scheme | Preparation of Aryl-Bis-Sulfone
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Description of Reactions-General Scheme |

In step 1, trifluoroacetic anhydride is dissolved in a suitable inert solvent such
as methylene chloride and reacted with a benzyl amine at room temperature for 1-5
hr. MsOH (2 eq) is added followed by DBDMH and the reaction mixture is stirred
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Descri pt iwo oebeRe@ct i ons- General Schene | In step 1, trifpadrusazvetsiz
anhydride is dissolved in a suitable inert solvent such as nethyl ene
chloride and reacted with a benzyl am ng at roomtenperature for 1-5 hr.
MsCOH (2 eq) is added foll owed by DBDVH and the reaction mxture is stirred
WO 02/ 062750 PCT/ US02/ 03672 -11 overnight at roomtenperature and
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substituted product. The product may be purified via sgc or crystallization. The iodo
product can be converted to a similar product by nucleophilic aromatic substitution
with a variety of nucleophiles, including amines, alcohols, and thiols.

15 In step 4, the product of step 3 is dissolved in a suitable solvent such as
dioxane, ethanol, methanol or THF and an alkali metal hydroxide or carbonate such
as lithium hydroxide or potassium carbonate is added either as an aqueous solution or
as a solid. The reaction mixture is stirred at room temperature for 0.5-24 h. The
product may be purified via sgc or crystallization.

20 In step 5, a combination of the product of step 4 and a tertiary amine base was
dissolved in a suitable solvent such as CH,Cl, or dioxane, at room temperature,
cooled, and a suitable electrophile is added. The reaction mixture is stirred between -
78 °C and 100 °C for 0.5 to 48 h. The product may be purified via sgc or
crystallization.

25 In step 6, the product of step 5 is dissolved in a suitable inert solvent such as
THF or CH,CIl, and treated with a suitable base such as NaH or triethylamine. An
electrophile is added and the reaction mixture is stirred between 0 °C and 100°C for
0.5 1o 48 h. The product may be purified via sgc or crystallization.



15 In step 4, the product of step 3 is dissolved in a suitable solvent such
as di oxane, ethanol, nethanol or THE and an al kali netal hydroxide or

car bonat ewewet621s0 | i t hi um hydr oxi de or pot assi um car bonat @Cirasadasd® ei t her
as an aqueous solution or as a solid. The reaction mxture is stirred at
roomtenperature for 0.5-24 h. The proghict may be purified via sgc or
crystallization. 20 In step 5, a conbination of the product of step 4 and a
tertiary am ne base was dissolved in a suitable solvent such as CH2Cl 2 or
di oxane, at room tenperature, cdeeneralehemellitabl e el ectrophile is
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Description of reactions-General Scheme |l
In step 1, trifluoroacetic anhydride is dissolved in a suitable inert solvent such
5 as methylene chloride and treated with a benzyl amine at ambient temperature, then
stirred for 1-5 h. Methanesulfonic acid (2 eq) is added followed by
dibromodimethylhydantoin and the reaction mixture is stirred overnight at rt and
subjected to aqueous work up. The product may be purified by chromatography or
crystallization.

10 In step 2, the product of step 1 is dissolved in THF, cooled in a dry ice/acetone
bath (-78°C) and treated with methyllithium, then n-BuLi. The dianion is then treated
with a THF solution containing the aldehyde (i). The resulting mixture is warmed to rt
and stirred for 10 h. The product is purified by chromatography.

In step 3, the alcohol product from step 2 is dissolved in methylene chloride

15 and treated with ten fold excess of triethylsilane followed by a slight excess of boron
trifluoride etherate. The resulting mixture is stirred at room temperature for 4h, and
purified by chromatography.

In step 4, the product of step 3 is dissolved in a suitable solvent such as
dioxane, ethanol, or THF and an alkali metal hydroxide such as lithium hydroxide is
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of "ot ep HIE orditidh 7bd redte with ersable b such ek NaH of triathyilaming. An
electrophile is added and the reaction mixture is stirred between 0 °C and 100 °C for
0.5t0 48 h.

The aldehyde (i) used in step 2 was prepared by one of the following two
procedures; 1) Regioselective ortho lithiation of a 4-substituted benzaldehyde, and
quenching with a substituted phenyl disulfide followed by oxidation with
metachloroperoxybenzoic acid to the sulfone. 2) Base promoted displacement of
fluoride from an ortho-fluorobenzaldehyde by a thiophenol, phenol, or aniline.

General Scheme il
Preparation of Ketone and Olefin Linked Compounds
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Description of reactions-General Scheme llI
In step 1 the secondary alcohol, the product of Step 2 in Scheme Il is oxidized

10  with PCC, in a suitable inert solvent such as CH,Cl,, to the carbonyl by stirring at rt for
18 h. In step 2, the ketone is treated with the ylide obtained by base treatment of
dried methyltriphenylphosphonium bromide, providing the exo methylene product. In



di oxane, ethanol, or THF and an al kali netal hydroxide such as lithium
hydr oxi de is WD 02/ 062750 PCT/ US02/ 03672 -13 added either as an aqueous
sol uti on wo oa®6Aass0l i d. The reaction mxture is stirred aPCrtusot/es7D. 5- 24
h. In step 5, the product of step 4 is dissolved in a m xture of a suitable
inert solvent such as CH2Cl 2 or dioxanmg and a tertiary am ne base, and a
suitable 5 electrophile is added. The reaction mxture is stirred between
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Description of reactions-General Scheme IV
5 In step 1, 2-bromo-4-chlorophenol and a 4-fluorobenzonitrile are dissolved in a
polar aprotic solvent such as DMA in the presence of a suitable base such as
potassium hydroxide. The reaction mixture is heated for 0.5-7 days. Preferred
temperatures are greater than 60 °C. The reaction mixture is diluted with a suitable
extraction solvent such as diethyl ether and washed with water. The solvents are
10 removed and the product is purified via sgc.




X5R6 5656 X~ NHYRL X X NHYRL ~ | NHYRL 2 NH20HHCI i i R4-~L --OH
sodium acetate R 4~-1L2 O4i L2 EtOH H20 (5:1) R Description of

reacti onswQ@ane62350 Scheme 111 In step 1 the secondary al colreirjusphesépzr oduct
of Step 2 in Schenme Il is oxidized 10 with PCC, in a suitable inert

sol vent such as CH2Cl 2, to the carbonylqfy stirring at rt for 18 h. In
step 2, the ketone is treated with the ylide obtained by base treatnent of

dried nmethyltri phe(%l phosphoni um br om de, provi di n% the exo nethyl ene
product. | n VD 9gp & hesprodast ofstiepdiisdissalved iy agolitioR of diharppe ikt ani de

T T oo MO FodURTL LEAEA WA T\ R 1R 1RSI LEBneddwin wiabt Shd paItiRARLEL | ND,
, . et one
o ouor Batwin Bk Sad A NELG TR slksis B Avarfiisd and e edunt " ang
he?t edt Fpurdiied hyforavation of tree HiCk saltén disthyglathed to room t enper at uE e andt thhe
sol v r enov e rd e
i B " ot st $ld BOEHOPSEE 25 5usPRAbedH ChBCH NP d aultabi b
Conpoundsuich aciriethaminedistadded. TheoreadtiBR3NKEFeds capled JFABHsradoled.\ O
C'3 2) fﬁ@%%ﬁ%ix&rgﬁs StirrE 18 819458 hlindrBldjédtER/to 48Geods wirkip:! 3)

R4-L2-LG R
The crude product is purified by sgc.

In step 4, the product of step 3 is dissolved in THF and treated with methyl
10 lithium, then n-BuLi at —78 °C to form a dianion that is trapped with a suitable
electrophile. The reaction mixture is quenched with a suitable proton source such as
ag NH,CI or phosphate buffer then extracted with EtOAc. The product may be
purified via sgc or crystallization.
In step 5, the product of step 4 is dissolved in a suitable solvent such as
15 dioxane, ethanol, or THF and an alkali metal hydroxide such as lithium hydroxide is
added either as an aqueous solution or as a solid. The reaction mixture is stirred at rt
for 0.5-24 h.
In step 6, the product of step 5 is dissolved in a mixture of a suitable inert
solvent such as CH,Cl, or dioxane and a tertiary amine base, and a suitable
20 electrophile is added. The reaction mixture is stirred between -78°C and 100 °C for
0.5t048 h.
In step 7, the product of step 6 is dissolved in a suitable inert solvent such as
THF or CH,Cl, and treated with a suitable base such as NaH or triethylamine. An
electrophile is added and the reaction mixture is stirred between 0°C and 100°C for
0.5t0 48 h.
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2- br ono- 4- chl or ophenol and a 4-fluorobenzonitrile are dissolved in a polar
aprotic solvent such as DMA in the presgnce of a suitable base such as
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Preferred tenperatures are greater than 60 C. The reaction m xture is
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washed with water. The sol ,Tga;r) e product is purified
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formatlono salt ind et her. Q)In step 3, N uct of
step 2 is suspended in CH2Cl 2 a sui t ap base suc triethylamne is
added. The reaction m xture |§4 cool ed, a FAWi s added. The reaction
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crude product is purified by sgc. In step 4, the product of step 3 is
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reaction mxture is quenched with a suitable proton source such as raq
NH4Cl or phosphate buffer then extracted vmth Et CAc. The productO fay_be

o _ 0 /O/K Cl /[ o) F
I N, _mcesa Ne s % F

R
NSV 1 3
§‘\O R, CHoCly R1\NH R/Lz
L, O

1

Description of Reactions-General Scheme V
In step 1, 1-chloro-4-fluorobenzene is dissolved in anhyd THF and treated with
5 n-Buliat—78 °C to form an anion that is trapped with a suitable electrophile. The
product may be purified via sgc or crystallization. ‘

In step 2, the product of step 1 is dissolved in a suitable polar solvent such as
acetonitrile or DMA. A benzoic acid containing a nucleophilic moiety such as an OH,
NHR, or SH is added, and two or more equivalents of a suitable base such as

10 potassium hydroxide or sodium hydride is added. The reaction mixture may be stirred
for 1-24 h at temperatures ranging between 0°C and 150°C. The reaction mixture is
partitioned between water and a suitable solvent such as EtOAc. The product may be
purified via sgc or crystallization.

In step 3, the product of step 2 is dissolved in CH,Cl,. Pentafluorophenol and

15 EDCI are added. The reaction mixture is stirred at rt for 0.5-24 h then partitioned
between water and CH,Cl,. The solvents are evaporated. The product may be

purified via sgc or crystallization.
In step 4, the product of step 3 is dissolved in a suitable solvent such as
CH,Cl,. An amine base such as DIPEA or triethylamine is added, followed by a
20 primary or secondary amine. The reaction mixture may be stirred for 1-24 h at rt. The
reaction mixture is then subjected to aqueous workup and isolation and the product is
purified via sgc.



purified via sgc or crystallization. In step 5, the product of step 4 is
di ssolved in a suitable solvent such as 15 di oxane, ethanol, or THF and an
al kal i mewelo2lgxisoxi de such as |lithium hydroxide is addedcCeitushre3cas an
aqueous solution or as a solid. The reaction m xture is stirred at rt for
0.5-24 h. In step 6, the product of stepyd is dissolved in a mxture of a
suitable inert solvent such as CH2Cl 2 or dioxane and a tertiary am ne
base, and a suitable 20 electrophile is added. The reaction mxture is
stirred betwekrstep&cifihe nuglpophflisrmoigtysintsien g gpntains sxidizable fypctipngliyet of
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Description of Reactions-General Scheme VI

In step 1, trifluoroacetic anhydride is dissolved in a suitable inert solvent such

as methylene chloride and reacted with a benzyl amine at rt for 1-5 h.
Methanesulfonic acid (2 eq) is added followed by N-iodosuccinamide. The reaction
5 mixture is stirred overnight at rt, then subjected to aqueous work up. The crude
product is recrystallized from isopropanol and water.
In step 2, CuCl is dissolved in glacial acetic acid. The flask is cooled to 0 °C
and SOz gas is bubbled in with stirring for 40 min. In a separate flask 2-fluoro-4-
chloroaniline is dissolved in glacial acetic acid and concentrated HCI. The resulting



Description of Reactions-Ceneral Schenme V In step 1,

1-chl oro-4-fl uorobenzene is dissolved in anhyd THE and treated with 5

n- BuLl atwond/o@75@ form an anion that is trapped with a seCTASNE03672

el ectrophile. The product nmay be purified via sgc or crystallization. In
step 2, the product of step | is dissal4pd in a suitable polar solvent such
as acetonitrile or DVA A benzoi c acid containing a nucleophilic noiety
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Pent af | uorophenol and are a tron mxture is stirred
at rtd f ahifipest 24, thamliﬂtermgrthelremﬂmg sbkid.ween wat er and CH2Cl 2. The sol vents

ted. Th d . fied of crystalli IIO In
tep 4 the pnsid: B BBkt aoR IS Hisnalitinstelitie phe aBoincobfio
CH2Cl 2. W‘(@@W%é@é&jéh@meﬂéa@hé’%&fm&ré §ﬁr?é’d|ﬁff‘1r2924ﬁai¢@|eﬁhefré’éét@ﬁﬁd by
a 20 prinary or secondary am ne. The reaction mxture 153/ be stirred for
aq

1-24 h dnixiure igiextractegovitioa sritablersolventisieh asubieClh od Et ddbeasolvenkisp and
i solatiq rified via sgc. WD 02/ 062750 PCT/ US02/ 03672
Septtiio BB fle BBOHELT ¢ hoi ety 'ns oxi di

-17 In s ic noiety in step 2 contains oxidizable

funct0 onal i t n stéhe, tHeogrodliciodt stéen i¢ dissoleisipl MeE ahd TMEDIA igRidRIesiol et
such as CH2CI 2 and MCPBA is added. The reaction m xture may be stirred for

0. 5- 48 Hiaskdn Plsaec undsiate hiankateant CORTHER] & s & SRUMHOTOIROBRE-DC) 2 or
T e Lo T e
El i m natreeultiGhesoigionyis ddde®do b)flabkAahEha Big2thBizodyctds St¥p\B $hat was cooled
with an ice-water bath. The reaction mixture is stirred for 1-3 h. The reaction is
15 quenched with aqueous NH4Cl and extracted with EtOAc. After evaporation of the
solvent, the crude product is purified via sgc.

In step 5, the product of step 4 is dissolved in a suitable solvent such as
dioxane, ethanol, or THF and an alkali metal hydroxide such as lithium hydroxide is
added either as an aqueous solution or as a solid. The reaction mixture is stirred at rt

20 for 0.5-24 h. The product may be purified via sgc or crystallization.

In step 6, the product of step 5 is dissolved in a suitable inert solvent such as
CHCl; or acetonitrile and a tertiary amine base, and a triflic anhydride is added. The
reaction mixture is stirred between -78°C and rt for 0.5 to 48 h. The product may be
purified via sgc or crystallization.

25 In step 7, the product of step 6 is dissolved in a suitable inert solvent such as
dioxane and a thiol is added. A base such as sodium hydride, sodium hydroxide, or
NaHMDS is added and the reaction mixture is stirred at a suitable temperature
between 50 °C and 100 °C for 4-24 h. The reaction mixture is quenched with water
and extracted with a suitable solvent. The solvents are evaporated and the crude

30 product is purified via sgc.

In step 8, the product of step 7 is dissolved in a suitable inert solvent such as
CH2Clo. NapHPO4 and urea hydrogen peroxide complex is added, followed by TFAA.
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Starting materials for the above processes are either commercially available, known in

the art, or prepared by procedures well known in the art. Exemplary compounds of

formula 1 are set forth below in Table I. CB means covalent bond.
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TABLE |
R R IR R R | R L' L X Y z
F
B CHjs H H ::: H CHs SO, SO; OCH; SO, CB
CH3
C CHs H H QM H CHs SO, SO, OCF,H | SO, CcB
F
D CHj; H H t-butoxy H CHs3 SO, CcO OCH; SO, CB
E CHs H H Qv H CHs; CH2 SO, OCF3 SO, CB
F
F CHs H H <:>w H CHs SO, SO, OCH; SO, CB
G CHs H H Q\M H CHs SO, SO, CHs SO, CB
F
H CFs H H Q\NV H CHjs CH. SO, CF3 SO, CB
E
| CHas H H H CH; SO, SO, OCHjs SO. cB
Cl
Cl
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30 product is purified via sgc. In step 8, the product of step 7 is
dissolved in a suitable inert solvent such as CH2Cl 2. Na2HPO4 and urea
hydr ogen woerexsxieo conpl ex i s added, followed by TFAA. WO @2T0BGAY61672

PCT/ US02/ 03672 -19 The reaction mxture is refluxed for 4-16 h, then
partitioned between water and CH2CI 2. Jhe solvents are evaporated and the
crude product is purified via sgc. Those skilled in the art wll
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In a preferred embodiment, there are disclosed compounds of the
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10  a prodrug thereof, or a pharmaceutically acceptable salt of the compound or of said

prodrug; wherein X, R and R*are as shown in the table below:
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formumla 601 X, \ /I HR OSAOR4' ] -O O 10 a prodrug thereof, or a
phar maceutically acceptable salt of the conmpound or of said prodrug;
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In another preferred embodiment, there are disclosed compounds of the

formula
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a prodrug thereof, or a pharmaceutically acceptable salt of the compound or of said
prodrug; wherein X, Y-R' and R* are as shown in the table below:
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Compound A : 1H NMR (300 MHz, CDCI3) 1.54 (d, J = 6.9Hz 3H), 2.67 (s, 3H), 4.72
(q, J = 5Hz 1H), 4.86 (br. d, J = 5Hz,1H, NH), 7.08-8.42 (m, 11H).

-

T
@
o
n

n

5 Compound C: 1H NMR (400 MHz, CDCI3) 1.51 (d, J = 7.2Hz 3H), 2.67 (s, 3H), 4.702
(, J = 6.8Hz 1H), 5.05 (br. d, J = 6.4Hz,1H, NH), 6.71 (t, J = 71.6 Hz, CF2H) 7.07-
8.47 (m, 11H).

Compound G : "H NMR (300 MHz, CDCl3) 8.43-8.41 (m, 1H), 8.36 (d, 8Hz, 1H), 8.28-

10 8.22 (m, 1H), 7.96-7.92 (m, 2H), 7.69-7.60 (m, 2H), 7.52-7.47 (m, 2H), 7.43-7.37 (m,
1H), 7.13-7.06 (m, 1H), 4.76-4.70 (m, 2H), 2.68 (s, 3H), 2.59 (s, 3H), 1.41 (d, 7 Hz,
3H).

Compound L : H NMR (300 MHz, CDCI3) 8.61-5.97 (m, 2H), 8.40 (d, 8 Hz, 1H),
15  8.24-8.21 (m, 1H), 7.96 (d, 8 Hz, 2H), 7.86-7.83 (m, 1H), 7.70-7.63 (m, 1H), 7.52 (d, 8



XXXXI'T A\ ~O CF3 (XF_ XXXXII'l CF3 (F_ XXXXIV CF3 (XF_ XXXXV H3Q0O----~0'
CF3 (XF_ XXXXXV OCH3 CF3 XXXXXVI CH3 I n another preferred enbodi nent,
t here ar ewoiogobxosed conpounds of the fornmula NR Xi | HPCFIBLID3IcR} S05
0O a prodrug thereof, or a pharmaceutically acceptable salt of the conpound
or of said prodrug; wherein X, Y-RlL amg R4 are as shown in the table
bel ow. WO 02/ 062750 PCT/ US02/03672 -35 Exanple X Y-R R XXXXVI CH3 CH3 N

S g 5 0 A, on ST A7 R

(d

Compound R : 1H NMR (300 MHz, CDCl3) 8.89-8.87 (m, 1H), 8.58 (d, 8Hz, 1H), 8.32-

5 8.25(m, 1H), 8.15-8.11 (m, 1H), 8.03-7.98 (m, 2H), 7.71-7.63 (m, 1H), 7.52-7.48 (m,
2H), 7.47-7.41 (m, 1H), 7.16-7.09 (m, 1H), 5.62 (d, 8 Hz, 1H), 4.90-4.80 (m, 1H), 1.63
(d, 7 Hz, 3H).

Compound S : TH NMR (300 MHz, CDCI3) 8.61-8.59 (m, 1H), 8.39 (d, 8 Hz, 1H),
10  8.29-8.24 (m, 1H), 7.99 (d, 8 Hz, 2H), 7.86-7.82 (m, 1H), 7.67-7.62 (m, 1H), 7.49 (d,
8Hz, 1H), 7.46-7.40 (m, 1H), 7.16-7.10 (m, 1H), 4.89-4.84 (m, 1H), 1.65 (d, 6 Hz, 1H).

Compound AB : 'H NMR (300 MHz, CDCl,) 8.88-8.86 (m, 1H), 8.62-8.59 (m, 1H),
8.30-8.29 (m, 1H), 8.15-8.11 (m, 1H), 8.00-7.96 (m, 2H), 7.71-7.63 (m, 1H), 7.56-7.52

15 (m, 2H), 7.47-7.41 (m, 1H), 7.16-7.09 (m, 1H), 4.99-4.84 (m, 1H), 4.80-4.70 (m, 1H),
2.71 (s, 3H), 1.54 (d, THz, 3H).

Compound AT : "H NMR (300 MHz, CDCl,) 8.51 (br s 1H), 8.39 (d, 8 Hz, 2H), 7.99 (d,
8 Hz, 2H), 7.86-7.83 (m, 1H), 7.61-7.50 (m, 1H), 7.49 (d, 8 Hz), 7.05-6.99 (m, 1H),
20  4.70-4.50 (m, 2H), 2.83 (s, 3H), 2.57 (s, 3H), 1.50 (d, 7 Hz, 3H).

Compound BA : 1H NMR (300 MHz, CDCI3) 1.54 (d, J = 6.9 Hz 3H), 2.7 (s, 3H), 4.72
(@, J = 5.5Hz 1H), 5.05 (br. d, J = 5Hz,1H, NH), 7.1 -8.55 (m, 11H).

25  Compound BD : "H NMR (300 MHz, CDCl3) 8.51 (d, 9 Hz, 1H), 8.47-8.45 (m, 1H),
8.01-7.97 (m, 2H), 7.71-7.63 (m, 2H), 7.52-7.41 (m, 3H), 7.17-7.10 (m, 1H), 5.51 (d, 8
Hz, 1H), 4.90-4.80 (m, 1H), 1.64 (d, 7 Hz, 3H).

Compound BZ : "H NMR (300 MHz, CDCl,) 8.43 (br s, 1H), 8.32 (d, 8 Hz, 1H), 8.28-
30 8.22 (m, 1H), 7.94 (d, 8 Hz, 2H), 7.68-7.58 (m, 2H), 7.47-7.37 (m, 3H), 7.12-7.06 (m,
1H), 5.72 (d, 8 Hz, 1H), 4.86-4.70 (m, 1H), 2.59 (s, 3H), 1.60 (d, 7 Hz, 3H).

Compound CD : 'H NMR (300 MHz, CDCl,): 8.82-8.78 (m, 1H), 8.23 (d, 7 Hz, 2H),
8.21-8.07 (m, 1H), 7.81-7.77 (m, 2H), 7.63-7.57 (m, 1H), 7.55 (d, 7 Hz, 2H), 7.40-7.32
35 (m, 1H), 7.20-7.16 (m, 1H), 4.8-4.7 (m, 2H), 2.67 (s, 3H), 1.55 (d, 7 Hz, 2H).

Compound FS : "H NMR (300 MHz, CDCl;) 8.66-8.62 (m, 1H), 8.51-8.47 (m, 1H),

8.29-8.24 (m, 1H), 7.99-7.95 (m, 2H), 7.93-7.89 (m, 2H), 7.67-7.53 (m, 1H), 7.50-7.44

(m, 2H), 7.42-7.39 (m, 1H), 7.13-7.07 (m, 1H), 4.78-4.73 (m, 1H), 4.61-4.59 (m, 1H),
40 2.70 (s, 3H), 1.56 (d, 7 Hz, 3H).

Compound FY : 'H NMR (300 MHz, CDCls) 8.66-8.63 (m, 1H), 8.49-8.46 (m, 1H),

8.28-8.25 (m, 1H), 8.01 (d, 8 Hz, 2H), 7.93-7.89 (m, 2H), 7.65-7.58 (m, 1H), 7.56 (d, 8

Hz, 2H), 7.47-7.41 (m, 1H), 7.13-7.07 (m, 1H), 5.18 (d, 6 Hz, 1H), 4.90-4.80 (m, 1H),
45 1.66 (d, 7 Hz, 3H).



XXXXXI 11 -OCH3 / (X, Compound A : 1 H NMR (300 MHz, CDCI3) 1.54 (d, J =
6.9Hz 3H), 2.67 (s, 3H), 4.72 (q, J =5Hz 1 H), 4.86 (br. d, J = 5Hz,1 H,
NH), 7.08WB.0426378¢ 11 H). 5 Compound C: 1 H NVR (400 Mz PCTDGHBY)3612 51 (d,
J =7.2H 3H), 2.67 (s, 3H), 4.702 (g, J = 6.8H 1 H), 5.05 (br. d, J =
6.4Hz, 1 H NH), 6.71 (t, J = 71.6 Hz, .GRH) 7.07- 8.47 (m 11 H) Conpound
G: 1H NMR (300 MHz, CDCI3) 8.43-8.41 (m 1 H), 8.36 (d, 8Hz, H),828-

10 8.22 (m 1 9-7,6

7.43-7. ‘”Eg @‘Z 9'@'1@'\"%2@@ ZfLCFbClg 8786‘3&j %@{‘ZH%%)S B 86@6£
2.59 (s,8-3 dd,18  (Hiz, TH)IB.18 tlg). 8 Hanpdtimd H). 8.08-19RNR, (35D 712, 7 480, 3)
8. 61- 5 $H) 5,512@ 91824ﬂ41d19@|4|z70 (InH}H ), 11568 (@47~ Blz23H}.m 1 H, 7.96 (d, 8
Hz, 2H), 786783(m 1 H, 7.70-7.63 (m 1H) 752(d 8 WD 02/ 062750

PCT/ S02148Bddnd (A9 : Ha.NWMR) (308 Mz, /cH1f)TB 8 séué%s((m 1H) 8,34

A e R S

771763(m 1 H, 7.52-7.48
(m 2H), 7.47-7.41 (m 1 H), 716709(m 1H, 5.62 (d, 8 Hz, 1 H),
4.90-4.80 (m 1 63 (d, 7 He, mpound S H NMR (300 MHz, CDCI 3)
8. 6113. Korpppund BQDQQXQ t NWI@QOMW CDQIB)&S 2HB8.DH2 ((m 1H), B)32-8.9ni.d, 8
Hz, 2H) 3H), 8027782 (my4H), B)42 [, O7HZ, B2), @192-7.99 (m74HY 540 (d,8Ht, 9 Hz))4.84-
7.46-7. 4078 (w, 1H)) 2.18-2.66 Tml.QH)/m .60 (H) 7H4, 88),41.88-1(11T (h, 2B1), A.9BD.8A(ME Hz,
1H). ound AB : 1 H NMR (300 MHz, CDCI3)888886(m 1 H), 8.62-8.59
m 1H, 830829(m 1H) 8.15-8.11 (m 1 H), 800796(m 2H)

(7.7 : . 9 (m
SR

3H)
2H) ,
sHz), 7.(0%5- .)99(m , 20 4.70-4.50 (m 2H) 2.83 (s, 3H), 2.57 (s, 3H),
1.50 (d, 7 Hz, 3H).

20 'Compound GS/XXXI, : 'H NMR (300 MHz, CDCls): § 8.38-8.29 (m, 2H), 8.17 (d, 8 Hz,
1H), 8.07-8.02 (m, 1H), 7.91-7.85 (m, 2H), 7.56-7.36 (m, 5H), 6.11 (d, 8 Hz, 1H), 4.84-
4.78 (m, 1H), 2.12-2.01 (m, 1H), 1.57 (d, 7THz, 3H), 1.21-1.12 (m, 2H), 0.92-0.86 (m,
2H).

H

25 Compound GW/XXXVI, : 'H NMR (300 MHz, CDCly): § 10.19 (d, 7.8 Hz, 1H), 8.27-
8.42 (m, 4H), 8.13 (dd, 7.8 Hz, 2.1 Hz, 1H), 7.93 (d, 8.4 Hz, 2H), 7.78-7.63 (m, 2H),
7.59 (d, 8.4 Hz, 2H), 4.80 (m, 1H), 1.44 (d, 6.9 Hz, 3H).

Compound HO/XXXXXV, : *H NMR (300 MHz, CDCls): 8 8.56 (d, 3.9 Hz, 1H), 8.31-

30 8.22 (m, 2H), 8.124 (d, 2.7 Hz, 1H), 8.05-7.95 (m, 1H), 7.92 (d, 8.4 Hz, 2H), .750-7.45
(m, 1H), 7.92 (d, 8.4 Hz, 2H), 7.27-7.23 (m, 2H), 5.8 (d, NH, 1H), 4.85-4.75 (m, 1H),
3.99 (s, 3H), 1.58 (d, 7.2 Hz, 3H).

Compound HP/XXXXXVI, : 'TH NMR (300 MHz, CDCls): § 8.56-8.52 (m, 1H), 8.31-8.23
35 (m, 3H), 8.02-7.90 (M, 4H), 4.87-4.78 (d, 7 Hz, 1H), 4.69 (m, 1 H), 2.66 (s, 3H), 2.16-
2.06 (m, 1H), 1.51 (d, 7 Hz, 3H), 1.27 —1.17 (m, 2H), 0.96-0.90 (m, 2H).
The compounds of the present invention exhibit anti-inflammatory and/or
immunomodulatory activity and are useful in the treatment of various medical
40 conditions including, e.g., rheumatoid arthritis, systemic lupus erythematosus, multiple
sclerosis, glaucoma, diabetes, osteoporosis, renal ischemia, cerebral stroke, cerebral
ischemia, nephritis, psoriasis, allergy, inflammatory disorders of the lungs and
gastrointestinal tract such as Crohn'’s disease, and respiratory tract disorders such as
reversible airway obstruction, asthma, chronic obstructive pulmonary disease (COPD)



Conpound BA : | H NVR (300 MHz, CDCI3) 1.54 (d, J = 6.9
3H), 4.72 (g, J =5.5H 1 H), 5.05 (br. d, J =5Hz,1 H NH, 7.1 -8.55 (m
11 H). 25WCwmpersd BD : 1H NVR (300 MHz, CDCI3) 8.51 (d, @CHAS0L0Idy?
8.47-8.45(m 1 H, 8.01-7.97 (m 2H), 7.71-7.63 (m 2H), 7.52-7.41 (m
3H), 7.17- 10(m 1 H, 5.51 (d, 8 Hzmgl H), 4.90-4.80 (m lH) 1. 64 (d,
7Hz3 mpound BZ : 1H NMR (300 Miz, CDCI3) 8.43 (br s, ,832d
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DMSO and 0.036 % methyl cellulose. Following incubation for 2 hours at room

6.9 Hz 3H), 2.7 (s,
1 N

temperature, the reactions were filtered through 0.5% polyethylenimine-coated GF/C
filter plates (UniFilter-96, Packard) with a TomTec Mark 3U Harvester (Hamden, CT).
The filter plate was washed 5 times with binding buffer, rotated 180°, then re-washed

20 5 times with binding buffer. Bound radioactivity was quantitated following addition of
30 ul of Packard Microscint 20 scintillant in a Packard TopCount NXT microplate
scintillation counter. Non-linear regression analysis of the resulting data was
performed using Prism 2.0b (GraphPad, San Diego, CA).

Cannabinoid receptor ligands according to the present invention have anti-

25 inflammatory activity and/or immunomodulatory activity and are useful in the treatment
of various medical conditions including, e.g., cutaneous T cell lymphoma, rheumatoid
arthritis, systemic lupus erythematosus, multiple sclerosis, glaucoma, diabetes,
osteoporosis, renal ischemia, myocardial infarction, cerebral stroke, cerebral
ischemia, nephritis, hepatitis, glomerulonephritis, cryptogenic fibrosing aveolitis,

30 psoriasis, atopic dermatitis, vasculitis, allergy, seasonal allergic rhinitis, Crohn’s
disease, inflammatory bowel disease, reversible airway obstruction, adult respiratory

distress syndrome, asthma, chronic obstructive pulmonary disease (COPD) or



15 Conpound GR/ XXX, : 1H NVR (300 MHz, CDC13): 6 8.33-8.22 (m 3H),
8.00-7.94 (m 2H), 7.66-7.58 (m 1 H), 7.53-7.37 (m 4H), 7.16-7.05 (m 1
H, 5.160W0020875, 1 H), 4.88-4.83 (m 1 H), 2.17-2.06 @eU/UB0M3I67L. 65 (d,

7Hz, 3H), 1.28-1.20 (m 2H), 0.97-0.90 (m 2H). 20 Conpound GS/ XXX, : 1H
NVR (300 WMHz, CDC13): 8 8.38-8.29 (m 2 . 817 (d, 8 Hz, lH) 807802
(m 1 H, 7.91-7.85 (m 2H), 7.56- m 611(d 8 Hz, 4. 84-
4,78 (m 2,12- 1.57 21- 1 12 2
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| nf | ammgBRWs péseh 8¢ Enbe, Rbmléaumg$Larmhtag@mtsrspantnm4maénttCmts HueD, as
Crohn' s di sease and respiratory tract disorders such as reversi bl e %|8rway

obst r uctanghadBasiaRmolesiies aedéB@ﬂlkac@nd/et% PrRErBfiamaaieyRoqrEopEsh BP
02/ 062730, %’%é%ﬂﬁ%r@ﬁ@t mh“i@ £ TRICH fMifitors, cHEnTokihd 'réé%qtbrsaﬁ@ggﬁﬁg ed as

denonstrat act e foll'ow ng assay ot ent | cann nol’ d
recept orTfhaIgbndde\mde)tberr:maalémdle«;ule hehlbtbmdsmf)prd)mftamnmtmy oytaklme{ 3H|

P 5‘? 5 94&0&8&1&' ngltﬁ]eqr c}rugs ﬁ]ca(%rmle %%nmtpo%%'ag%?ltﬁg fn(\j/erq ion Pn orge co- adImlnlstered
or used in combination with include Anaprox, Arava, Arthrotec, Azulfidine, Aspirin,
Cataflam, Celestone Soluspan, Clinoril, Cortone Acetate, Cuprimine, Daypro,
Decadron, Depen, Depo-Medrol, Disalcid, Dolobid, Naprosyn, Gengraf, Hydrocortone,
Imuran, Indocin, Lodine, Motrin, Myochrysine, Nalfon, Naprelan, Neoral, Orudis,

20 Oruvail, Pediapred, Plaquenil, Prelone, Relafen, Solu-Medrol, Tolectin, Trilisate and
Volataren. These include any formulation of the abovenamed drugs.
For the treatment of multiple sclerosis, the compounds of the invention may be
co-administered or used in combination with Avonex, Betaseron and Copaxone.
For combination treatment with more than one active agent, where the active
25 agents are in separate dosage formulations, the active agents may be administered
separately or in conjunction. In addition, the administration of one element may be
prior to, concurrent to, or subsequent to the administration of the other agent.
The present invention also relates to a pharmaceutical composition comprising
a compound of formula | of this invention and a pharmaceutically acceptable carrier.
30 The compounds of formula | can be administered in any conventional dosage form
known to those skilled in the art. Pharmaceutical compositions containing the
compounds of formula | can be prepared using conventional pharmaceutically
acceptable excipients and additives and conventional techniques. Such



5 conpounds were serially diluted in Diluent Buffer (50 MM Tris pH 7.1, 1
mM EDTA, 3 nM Mgd 2, 0.1 % BSA, 10% DVSO, 0. 36% net hyl cellul ose (Signma
M 6385) ) Woeextsocks prepared in 100% DVSO. Al i quots (10ParjusSesos72
transferred into 96-well mcrotiter plates. Menbrane preparations of
reconbi nant human cannabi noid CB2 recepf.or (Receptor Biology #RB-HCB2) or
reconbi nant human cannabi noid CB1 10 receptor (Receptor Biol ogy #RB- HCB1)
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useful i g., by

A preparation in the form of gelatin capsules may be obtained, e.g., by mixing
the active principle with a diluent, such as a glycol or a glycerol ester, and

20 incorporating the resulting mixture into soft or hard gelatin capsules.

A preparation in the form of a syrup or elixir can contain the active principle
together, e.g., with a sweetener, methylparaben and propylparaben as antiseptics,
flavoring agents and an appropriate color.

Water-dispersible powders or granules can contain the active principle mixed,

25 e.g., with dispersants, wetting agents or suspending agents, such as
polyvinylpyrrolidone, as well as with sweeteners and/or other flavoring agents.

Rectal administration may be provided by using suppositories which may be
prepared, e.g., with binders melting at the rectal temperature, for example cocoa
butter or polyethylene glycols.

30 Parenteral, intranasal or intraocular administration may be provided by using,
e.g., aqueous suspensions, isotonic saline solutions or sterile and injectable solutions
containing pharmacologically compatible dispersants and/or solubilizers, for example,

propylene glycol or polyethylene glycol.



treating nore than one of the diseases listed. Additionally, a conmpound of
the present invention may be co-adm nistered or wused in conbination with
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azat hioptrine | eflunom de, pencillinam ne, gold salts, nycophenol ate
nofetil, cyclophospham de and other sim4ar drugs. They may al so be co-
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Anapr ox, ava, Arthrotec, Azulfidine, Aspirin, Cataflam Celestone
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Tril hgat goi@elt Vol ataren. These include any formulation of the abovenaned
drugs. For the treatnment of nultiple sclerosis, the conpounds of the

i nventi on mayAdministeatiambyirdtadaten can be poovided byrvising, ieo, anElerosobnex,
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to, or sbiblsigadiiconpatipte pmrelipet gas;iilba algo pessiieHeusggeaystemrontriaient

companna 5 e R EIRRE. S eSS eRRER e W LR Rehk A EREBY IR0 copt a

carrier. 30 Theactveptncipleotarf alstweaformakated as agiaravapkealeetrimicfdpheres,
conventi onal dosage form known to those skilled in the art. Pharnmaceuti cal
conposi t EndiPesAmESHPRPRAY Withape eharerecafiRimar addites. be prepared usi ng

conventional phar ARCEHL G Yhe prolonged release forms which can be used in the

case of chronic treatments. They can be prepared in the form of an oily suspension or
20 in the form of a suspension of microspheres in an isotonic medium.

The daily dose of a compound of formula | for treatment of a disease or
condition cited above is about 0.001 to about 100 mg/kg of body weight per day,
preferably about 0.001 to about 10 mg/kg. For an average body weight of 70 kg, the
dosage level is therefore from about 0.1 to about 700 mg of drug per day, given in a

25 single dose or 2-4 divided doses. The exact dose, however, is determined by the
attending clinician and is dependent on the potency of the compound administered,

the age, weight, condition and response of the patient.



accept abl e exci pients and additives and conventional techniques. Such WO
02/ 062750 PCT/ US02/ 03672 -40 pharmaceutically acceptabl e excipients and
addi ti veswpreloeatso non-t oxi ¢ conpatible fillers, binders, PdirdiSnt/egrant s,
buffers, preservatives, anti-oxidants, lubricants, flavorings, thickeners,
coloring agents, enulsifiers and the lige. Al routes of admnistration
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rectal forms of administration. 10 Yiep-a i &Ecorrposi tion is prepared in
the formof tablets, e.g., a wetti age suth3das sodium lauryl sulfate

can be added to m cronized or no oni zed conpounds of forrmula I and
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Compound 2

20 Compound 2. In a flame dried flask under N, blanket, Compound 1 (12.35 g,

41.2 mmol) was dissolved in dry THF (165 mL) and cooled to —78°C. Methyllithium
(1.4 M in Et,0, 30 mL, 42 mmol) was added and the reaction mixture was stirred for 5
min. n-BuLi (1.6 M in hexanes, 26 mL, 42 mmol) was added followed after 10 min by
p-methoxybenzenesulfonyl fluoride (8.64 g, 45.4 mmol) which was prepared by

25 standard methods. The cold bath was removed after 10 min and the reaction mixture
was allowed to warm to rt over 45 min then quenched with pH 7 sodium phosphate
buffer (1 M, 100 mL, 100 mmol). The reaction mixture was extracted with EtOAc and
the resulting organic layer was washed with brine and dried with MgSO,. After
evaporation of the solvent, the crude product was purified by sgc (20%-50%

30 - EtOAc/hexanes gradient) to give 10.39 g (65%) of Compound 2 as a solid.



butter or polyethylene glycols. 30 Parenteral, intranasal or intraocul ar
adm ni stration may be provided by using, e.g., aqueous suspensions,

i sot oni ¢ walmene7s®l uti ons or sterile and injectabl e sol utPORAISOZGSIAI Ni NQ
phar macol ogi cal |y conpati bl e di spersants and/or sol ubilizers, for exanple,
propyl ene glycol or polyethylene glycalgz WO 02/ 062750 PCT/ US02/ 03672 -41-
Thus, to prepare an aqueous solution for intravenous injection, it is
possible to wuse a co-solvent, e.g., an alcohol such as ethanol or a glycol
such as pol yethyl ene glycol or propylene glycol, and a hydrophilic
surfactant such as Tween(r) 80. An oily solution injectable

intramuscul arly can be preparedgHe. 9., by solubilizing the active 5
principle with a triglyceride or 3 gl ycerol ester:i. Tgpical adm nistration
can be provi ded by using, e.g.,o. AR, O pri|g e—ﬂgg$ s. Transder ma

adm ni stration can be provided by 3 i he Yofm of a

mul tilamnate, or with a reservo
appropriate 10 solvent. Adm
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using, e.g., an aerosol | o3 obi®an trioleate or oleic acid, for
exanpl e, together wittH;Q'ri chl=erbf0 ugy omet hane, di chl or of | uor onet hane,
di chl orotetrafl uoroet hane or any other biologically conpatible propellant
gas; it is also possible to use a systemcontaining 15 the active
princhple, by itself or associated @ompoandeéxci pi ent, in powder form The
active principle can also be fornul ated as m crocapsul es or m crospheres,
e.g., liposones, optionally with one or nore carriers or additives.
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t o aboutbet@@eny-16f°Cland 36r°Gifoy 5 lytheenquenched with pH 7.0 sodium phosphate

buffer (1.0 M, 120 mL). The reaction mixture was partitioned between EtOAc and

water. The aqueous layer was extracted with additional EtOAc. The combined

15 organic layer was washed with ag Na,CO3; and brine, then dried with MgSO, and

concentrated to dryness. The crude product (13.8 g yellow foam) was dissolved in
CH,ClI, (120 mL) and cooled to 0°C. MCPBA (18.5 g, ca 107 mmol) was added,

followed by additional CH,Cl, (40 mL). The ice bath was removed and the reaction
mixture was stirred at rt for overnight. Aqueous NaHCO3; (200 mL) and CH.Cl, were

20 added and the layers were separated. The organic layer was washed with aq
NaHSO;, NaHCO3, H,0, and brine then dried with MgSO,. The crude product was

purified by sgc (30% to 50% EtOAc/hexanes gradient) to give 7.21 g (45%) of
Compound 3.
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25 single dose or 2-4 divided doses. The exact dose, however, is determ ned
by the attending clinician and is dependent on the potency of the conpound
adm ni st ewed2/06276@ age, wei ght, condition and response of pChaSpzoicent. WO
02/ 062750 PCT/ US02/ 03672 -42 EXAMPLE | O NCF 3 Br 5 Conpound 1 Conpound
1. TFAA (67 nmL, 0.474 nol) was dissolveggin CH2CI2 (300 m-) and cooled in
an ice water bath. A solution of (S)-oc-nethyl benzylamne (56.4 g, 0.465
nol) dissolved in CH2CI 2 (100 m -) was added and the ice bath was renoved.
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Compound |

15 Compound I. Compound 4 (3.08 g, 6.67 mmol) was dissolved in CH,Cl, (33
mL) and triethylamine (1.40 mL, 10.0 mmol) then cooled to 0 °C. MsCI

(569 uL, 7.34 mmol) was added and the reaction mixture was stirred at 0 °C for 1 h
and 15 min. Citric acid (0.5 M, 40 mL) and additional CH,Cl, were added and the

layers were separated. The organic layer was washed with citric acid, NaHCO3, and

20 brine then dried with MgSO,. The solvent was evaporated and the crude product was
purified by sgc (40%-70% EtOAc/hexanes gradient) to give 3.44 g (96%) of
Compound | as a solid.

25
Compound Il



p- met hoxybenzenesul fonyl fluoride (8.64 g, 45.4 mmol) which was prepared by
25 standard nethods. The cold bath was renoved after 10 mn and the

reacti on woMe06E50 was allowed to warmto rt over 45 mn tiren/upozmosshed w t h
pH 7 sodi um phosphate buffer (1 M 100 nmL, 100 mmol ). The reaction m xture
was extracted with EtOAc and the resulgdng organic layer was washed with
brine and dried with MgSO4. After evaporation of the solvent, the crude
product was purified by sgc (20% 50% 30 Et OAc/ hexanes gradient) to give
10.39 ¢ (65%C@mpmmbﬂn@ormmr@l 4021.86.my\®.0295 6anbl) WeETdiesuged 672 -43 O
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with MpSO4 and concentrated to dryness. The crude product (13.8 g yellow
foam) was dissolved in CH2CI2 (120 nL) and cooled to OCE BA (18.5 g, ca

107 mmol ) was added, fol | owdeHby addi t| onal CERCI ® (40 The ice bath
m xture tirg ed it overni ght.
Were ddedl ancN t he~T ayers were

was renoved and the reactiong

Aqueous NaHCO3 (200 ml-) and %
separated. The organic | ayer wak 5
brine then dried with MgSO4 he™}

hed aq H$08, NaHCO3, H20, and
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Compound IlI
15 Compound lll. Compound 4 (25 mg, 0.054 mmol) was dissolved in CH,Cl,

(270 pL). A solution of phenyl isocyanate dissolved in toluene (1.0 M, 65 mL., 0.065
mmol) was added and the reaction mixture was shaken at rt overnight. Tris
(2-aminoethyl) amine polystyrene (4.1 mmol N/g, ca 60 mg) was added to the reaction
mixture and the reaction mixture was shaken for an additional 40 min at rt. EtOAc

20 was added and the reaction mixture was filtered through a silica gel SepPak (Waters
Corp.). The resulting filtrate was concentrated to give 18 mg (57%) of Compound 1.
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Compound 5

Compound 5. In a 3-necked flame-dried flask under N, blanket Compound 1
(40.0 g, 134 mmol) was dissolved in anhyd THF (535 mL) and cooled to —75 °C



Compound 3. CH3 ONH2 | Of SOSOHOGC- - O-sb 25 3 O Conmpound 4 WO
02/ 062750 PCT/ US02/ 03672 -44 Conpound 4. Conpound 3 (4.47 g, 8.02 nmol)
was di ssovoed/06215p- di oxane (16 nL) and cooled to 0 C Li @ear(usogodsraq, 10
m., 10 nmol) was added and the ice bath was renoved. The reaction m xture
was stirred at it for 6 h then concentrgied. CH2CI2 (100 nL) and NaCH (1.0
Maqg, 10 nL) were added and the | ayers were 5 separated. The aqueous | ayer
was extracted with additional CH2Cl 2 and the conbined organic | ayer was

dri ed wi(intemabempedtyenc Armalutiordof methydithiven pr.6dd it dieftns epreri 102dnlbyl45gc
(2% 10%h6hy WQ@"%HG%‘%@E&EE ti'ﬁ‘%’t ﬁé‘ﬁt tﬂBl?hﬂg?n%néﬁ@erétﬂ r&bc%fllﬁw3 6?’23’ C. 9Tﬁ§7% 1gf

%ﬁﬁﬂﬂgeﬁcn&wgme@ To5 Tognip and 3 30RIBN P AeBUldi GLoMBNEXANGRERE Ml 355 )
and tri th{)l)%@@dﬂéd%@arfbte that ﬁwdmiﬁedﬂh%ﬂnfé@ﬂéletdnip@réiu% oMhe! reé?ﬁ&w : L,
and 15" thelow e e LoBdeneicn mikis iy Stiied KT FufandgsefionaTbidhed and
t he chlorophenyl) disulfide (42 g, 146 mmol) dissolved in anhyd THF (90 mL) was added

via addition funnel over 1 h. The reaction mixture was stirred for 3 h then quenched

with HCI (1 M aqueous, 200 mL, 200 mmol). EtOAc (500 mL) was added and the

layers were separated. The aqueous layer was extracted with 500 mL EtOAc, and the

10 combined organic layer was washed with 1 M aq KOH, water, and brine. After drying
with MgSOQ,, the solvent was evaporated to give 54.1 g of a solid. The crude product

(52.3 g) was dissolved in CH,Cl, (750 mL) and cooled to 2 °C (internal temp).
MCPBA (60%, 184 g) was added in portions over 1 hr and 20 min keeping the
internal temperature below 15 °C. The reaction mixture was stirred an additional 2 h.

15 NaOH (1 M aq, 500 mL) and CH,Cl, were added and the layers were separated. The
aqueous layer was extracted with an additional 300 mL of CH,Cl,. The combined
organic layer was washed with 1M aqueous NaOH, water, and brine, then dried with
MgSO,. After evaporation of the solvent, a solid (65 g) was obtained. The crude
product was partially purified by trituration from Et,O/hexanes to give 33.3 g of a solid

20 which was subsequently purified via sgc (20%-25% EtOAc/hexanes) to give 30 g
(67%) of Compound 5 as a solid.
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25 Compound 6

Compound 6. In a flame dried 3-necked flask under N, blanket Compound 5

(44 9, 112 mmol) was dissolved in anhyd THF (450 mL) and cooled in a dry ice/IPA
bath. A solution of n-butyl lithium (2.5 M in hexanes, 92 mL, 230 mmol) was added at

30 a rate that maintained the internal reaction temperature below —60 °C, and the
reaction mixture was stirred for 1 h. A solution of 2-fluorobenzenesulfonyl fluoride
(22.3 g, 125 mmol) dissolved in anhyd THF (20 mL) was added and the reaction



| ayers were separated. The organic | ayer was washed with citric acid,
NaHCO3, and 20 brine then dried with MgySO4. The sol vent was evaporated and
t he crudewprootiensso was purified by sgc (40% 70% Et OAc/ hex@ogdisgr/easirent ) to
give 3.44 g (96% of Conmpound | as a solid. CH3 =0 SOSOO H O sC
O 25 Conpound Il WO 02/062750 PCT/ USQ%@-03672 -45 Conpound |1. Conpound 4
(27.5 nmg, 0.0595 mml) was dissolved in nethylene chloride (226 L) and

DI PEA (12 L). A solution of propionyl chloride dissolved in
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in CH2CI2 (270 ,L). A solution of phenyl isocyanate dissolved in tol uene

(1.0 M 65 nL, 0.065 mmol) was added and the reaction m xture was shaken
at rt overnight. Tris H
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10 Compound 7

Compound 7. Compound 6 (6.77 g, 12.3 mmol) was dissolved in dioxane (15
mL) and cooled in an ice bath. Aqueous lithium hydroxide (1 M, 15 mL, 15 mmol) was
added and the reaction mixture was left stirring overnight. The reaction mixture was
15 concentrated, then partitioned between CH,Cl, and water. The aqueous layer was
extracted with additional CH,Cl, and the combined organic layer was dried with
MgSO,. Evaporation of the solvent afforded 5.66 g of a foam which was purified by

sgc (10% MeOH (NH3)/CH,Cl,) to give 4.27 g of Compound 7 (77%).
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Compound IV

Compound IV. Compound 7 (2.66 g, 5.86 mmol) was dissolved in CH,Cl, (28
25 mL) and triethylamine (0.98 mL) and cooled to 0°C. MsCI (0.499 mL, 6.45 mmol) was

added and the reaction mixture was stirred at 0 °C for 6 h. The reaction mixture was
partitoned between water and CH.Cl,. The aqueous layer was extracted with



(2-am noet hyl) am ne polystyrene (4.1 mol N g, ca 60 ng) was added to the
reaction mxture and the reaction m xture was shaken for an additional 40
mn at rtwoOHR@SR0 was added and the reaction m xture wa®Ciusvzozma@d t hr ough
a silica gel SepPak (Waters Corp.). The resulting filtrate was

concentrated to give 18 ng (57% of Campaund I11. EXAMPLE Il O d N~ CF
H 3 as 110 25 Conpound 5 Conpound 5. In a 3-necked flanme-dried flask under

N2 bl anket . Co 1 0.0 . 134 mmol ) was di ssol ved .i.n_anh THE (535
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C. Th%@ﬁ%%ﬁ“ﬁé&@é'?ﬁ%a %YR %ﬁ%ﬁafgom%mﬁd ‘of n-BuLi (2.5 Min
hexanes, 62 nL, 155 mmol) was added at a rate that maintained the internal
t enper at ure of K| tio oW 65 C...The_reac}ion N r stirred
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h. The rHa@H)pR.46-&40r(mn, Wdd), $118-7 4@ (horlH), A.80h¢7 0o idthe @.7 s, BHHCI.561 M
aqueous,(dZP@zakK). 200 mol ). Et CAc (500 nl) was added and the layers were
separated. The aqueous | ayer was extracted with 500 nL Et QAc, and the 10
conbi ned organic |ayer was washed with I M aqg KOH, water, and brine. After
drying with MpJSO™, the solvent was evaporated t 8ve 54.1 g of a solid.
The crude product (52.3 w: gissol v i P2 (750 m.) and cooled to
2 C(internal tenp). MCPBA (6 s adged ¢ 3 portions over 1 hr

and 20 mn keeping the interna ] e below 15 C. The reaction
m xture was stirred an additional 2/t 15 NaOH (1 M aq, 500 niL) and CH2Cl 2

were added and the |ayers wege ~2"-« at%d. The aqueous | ayer was extracted
with an additional 300 @- 2019, The conbi ned
F
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Compound V

Compound V. Compound 7 (26.1 g, 57.4 mmol) was dissolved in CH.Cl,
15 (200mL) and triethylamine (20 mL) and cooled to —78°C. Triflic anhydride (10.45 mL,
62.1 mmol) was added and the reaction mixture was stirred for 3 h. The reaction was

quenched with water and the layers were separated. The organic layer was washed
with water and brine, then dried with MgSO,. The solvent was evaporated to give 42

g of a foam. The crude product was purified via sgc (33%-50% EtOAc/hexanes
20 gradient) to give 29.7 g (88%) of Compound V.

Compound V : 1H NMR (300 MHz, CDCI3) 8.61-8.59 (m, 1H), 8.39 (d, 8 Hz, 1H),
8.29-8.24 (m, 1H), 7.99 (d, 8 Hz, 2H), 7.86-7.82 (m, 1H), 7.67-7.62 (m, 1H), 7.49 (d,
8Hz, 1H), 7.46-7.40 (m, 1H), 7.16-7.10 (m, 1H), 4.89-4.84 (m, 1H), 1.65 (d, 6 Hz, 1H).

25



organi c | ayer was washed with 1 M aqueous NaCH, water, and brine, then
dried with MSO4. After evaporation of the solvent, a solid (65 g) was
obt ai ned.wOhe/67stle product was partially purified by triPCOHAES02/@s7 r om
Et 20/ hexanes to give 33.3 g of a solid 20 which was subsequently purified
via sgc (20% 25% Et OAc/ hexanes) to givesg0 g (579 of Compound 5 as a
solid. 0O d NCF 3 HSOAO F 25 Conmpound 6 Conpound 6. In a flane dried
3-necked flask under N2 bl anket Conpound 5 (44 g, 112 nmol) was di ssol ved
in anhyd THE (450 nL) and cooled in a dry icel F&\/, ath. A solution of
n-butyl lithium (2.5 Min hexapes, 92 M 230~wel) was added at 30 a rate
that maintained the internal rf on tlenpdl at upye beFew -60 C, and the
reaction mxture was stirred f h, . Axsolution of 2-fluorobenzenesul f onyl
fluoride (22.3 g, 125 mol) di sgol w§d in anhyd THE (20 nL) was added and
t he reacti on WO 02/ 062750 P/U\2Q)3692 -47 m xture was left stirring
overnight and allowed to Vp folr®. The reaction mxture was cooled to O
C and quenched with satur Al aq” amoni um chl oride (300 nL). EtQAc (600
m.) and brine (25 nL) were added-and the | ayers were separated. The organic
| ayer was washed with water and brine, then dried with MgSO4. The sol vents
were 5 evaporated giving a foam (62_g). The product was purified by sgc
(20% 25% Et OAc/ hexanes nobil e phaledMgpyndylo. 1 g (15% of Conpound 6. Cl
NH2 OSLO F 10 Conpound 7 Conpound 7. Conmpound 6 (6.77 g, 12.3 mml) was
di sscg ved in EB%Xp%nuené QIF Compound V (300 mg, 0.512 mmol) was dissolved in methanol
(60 mL). Sodium bicarbonate (720 mg, 8.57 mmol) and 5% palladium on carbon (480
mg) were added. The reaction mixture was shaken on a Parr apparatus under 52 psi
of hydrogen gas overnight. The reaction mixture was filtered and the solvent was
evaporated. The resulting material was partitioned between EtOAc and ag NaHCO..

10  The organic layer was dried with MgSO, and the solvents were evaporated. The
crude product was purified via sgc (33% EtOAc/hexanes) to give 257 mg (91%) of

-

Compound VI.
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Compound 8

Compound 8. In a flame dried 3-necked flask under N, blanket Compound 5

20 (35.7 g, 91 mmol) was dissolved in anhyd THF (360 mL) and cooled in a dry ice/IPA
bath. A solution of n-BuLi (2.5 M in hexanes, 76 mL, 190 mmol) was added at a rate

that maintained the internal temperature below —60 °C. The reaction mixture was
stirred for 1 h. A solution of 2,6-difluorobenzenesulfonyl fluoride (19.47 g, 99.28
mmol) dissolved in anhyd THF (60 mL) was added. The reaction mixture was stirred

25 for 2.5 h, then quenched with saturated aq NH,Cl (400 mL). EtOAc (500 mL) was
added and the layers were separated. The aq layer was extracted with EtOAc and the



m.) and cooled in an ice bath. Aqueous lithium hydroxide (1 M 15 nL, 15
nmol ) was added and the reaction mxture was left stirring overnight. The
reacti on woMeMoeEsmwas 15 concentrated, then partitioned betragdarsofbf@ 2 and
wat er. The aqueous | ayer was extracted with additional CH2CI 2 and the
conbi ned organic layer was dried with _AHSO4. Evaporation of the sol vent
afforded 5.66 g of a foam which was purified by sgc (10% MeCH
(NH3)/CH2C1 2) to give 4.27 g of Conmpound 7 (77%. 00 C NS~ HO\'O % -0
20 (:~ FcondRipedmidanicdanpowag Washatowibiner apd pdywith. MgSrol Thevgelven

di ssol v i ( i ) r hetoyikham i ) ] to
0C. MsCl %@z@?gﬂ@dﬁ@'@ﬁmﬂ’ﬁi&daﬁd%@ WERTHEE parifks ) oG8 (1599 8%
stirred As/hexaneseanadieriboivingctsd 69 @ IATEComEoURdS: i ti oned bet ween wat er
and CH2Cl 2. The aqueous | ayer was extracted with WO 02/ 062750

PCT/ US02/ 03672 -48 additional CH2Cl 2 and the cenbi ned organic | ayer was
dried with MgSO4. Evaporati or‘QI of the solvent afforded 3.0 g of a foam

whi ch was purified by sgc (40%7® t OA yemne Ngik/le_liczji ent) to give 2.77 ¢
(89% of Conpound IV. 5 Conpound , CDClI3) 8.61-5.97
(m 2H), 8.40 (d, 8 Hz, 1 H), 8. 2 1 H), 7.96 (d, 8 Hz, 2H),
7.86-7.83 (m 1 H), 7.70-7.63|(m UY,\\@’.SZ (d, 8 Hz, 2H), 7.46-7.40 (m
1H, 7.18-7.12 (m 1 H, 4. wem 1 H, 2.71 (s, 3H, 1.56 (d, 7Hz,
3H. @O d S\ HCF3 O SA )
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Compound 9

Compound 9. Compound 8 (21.1 g, 37.2 mmol) was dissolved in dioxane (47

10 mL) and aq lithium hydroxide (1.0 M, 41 mL, 41 mmol) was added. After 5.5 h,

additional LiOH (20 mL) was added and the reaction mixture was stirred overnight.

The reaction mixture was extracted with CH,Cl,, and partitioned between CH,Cl, and

water. The aq layer was extracted with additional CH,Cl, and the combined organic

layer was dried with MgSO,. The solvents were evaporated to give 17.6 g of a foam

15 and the crude product was purified by sgc (1%-3% MeOH (NH3)/CH,CI, gradient) to
give 12.2 g (69%) of Compound 9.

cl : W
H
F N
S0
¢
F
20 Compound VI

Compound VII. Compound 9 (10.7 g, 22.6 mmol) was dissolved in a mixture
of CH2Cl, (90 mL) and triethylamine (8mL) and cooled to —~78 °C. Triflic anhydride

(3.80 mL, 22.6 mmol) was added and the reaction mixture was stirred for 2 h. The
25 reaction was quenched with saturated ag NaHCO; and the layers were separated.

The aqueous layer was extracted with CH,Cl,. The combined organic layer was



10 Conpound V Conpound V. Conmpound 7 (26.1 g, 57.4 mol) was di ssolved in
CH2Cl 2 15 (200mL) and triethylamne (20 nL) and cooled to -78C. Triflic
anhydri dewQIQoé5s0m, 62.1 mmol) was added and the reacti ®OTAISAL/862 Was
stirred for 3 h. The reaction was quenched with water and the |ayers were
separated. The organic |ayer was washegq With water and brine, then dried
wth MgSO4. The sol vent was evaporated to give 42 g of a foam The crude
product was purified via sgc (33% 50% Et OAc/ hexanes 20 gradient) to give
29.7 g (eshedoritioarne and dviedawitip MawOr Tha spiveivs wesneyaporateda® the 61- 8. 59

(m 1 c?e ifi , Y—§ rﬁj‘«/ 8 Hz, 2H),
e 7 nﬁ%f(@ﬁ @?!E%“}'-ﬁ%q?i S(ngBtoig? 92@ @%) H}gﬁé‘&% M2 46-7 40 (m
1 H, 7.16-7.10 (m 1 H), 4.89-4. 8&%@%@5 1.65 (d, 6 Hz, 1 H. 25 WO
02/ 062750 PCT/ US02/ 03672 -49 0 0 Hes S, 0 F Conpound VI 5
Compaund VI. Conpound V (300 ng, 0.512 mmol) was dissolved in nethanol (60
m.). Sodium dc t 7 nd, 59 | adi n on (480
ng) were addteBcP 'ﬁbﬁgnae%ch %ﬁa%&lﬁ?éﬁﬁgg%%%{%b%ﬂgﬁtgﬁﬁ’ogﬁggrggaégmder
52 psi 162 raya pgen dizaelveddn minglptl. THR €1 Leand icoaled intaudey ioemcttdniedsatd. #nd
t he sol : : : Ukbi I b £ ween
et one. and ot mENIRGER.0 IDR £68) s eSS rhn P, At e BURe s
sol vent solics &vaBokiaRedM Mhirexanesds3 prladiid mivgl). pline reaetion mixéye Wa3%
Et OA@ hexiatasor 29 nilh WRd%P Loliliok ¥t b¥é4 Hifludrofmeetmshaflyl) &iXabkkab1d g,132
mmol) dissolved in THF (200 mL) was added. The reaction mixture was stirred for 2 h
then allowed to warm to rt overnight. The reaction was quenched with water and
concentrated. The resulting mixture was diluted with EtOAc, washed with water, and
dried with Na,SO,. The solvent was evaporated and the crude product was purified
15  via sgc (20% EtOAc/hexanes) to give 49.2 g (95%) of a solid. This material (49.2 g)
was dissolved in CH,Cl, (1.2 L) and cooled in an ice bath. MCPBA (60%, 90 g) was
added in small portions. After 1 h, the ice bath was removed and the reaction mixture
was stirred overnight at rt. The reaction mixture was partitioned between CH,Cl, and
10% aqueous NaHCOj3;. The combined organic layer was washed with water and
20 dried with Na,SO,4. The solvent was evaporated and the crude product was purified
by sgc (25% EtOAc/hexanes) to give 46.3 g (85%) of Compound 5.

25

Compound 10

Compound 10. In a flame dried flask under N blanket, Compound 5 (21.55 g,

30 50.7 mmol) was dissolved in anhyd THF (300 mL) and cooled in a dry ice/IPA bath. A
solution of methyllithium (1.6 M in Et,O, 32 mL, 51 mmol) was added, followed by n-

BuLi (2.5 M in hexanes, 20.3 mL, 50.7 mmol) and the reaction mixture was stirred for



150C A HCF3 FO\O~\ 0-O/ F Compound 8 Compound 8. In a flanme
dried 3-necked flask under N2 bl anket Conpound 5 20 (35.7 g, 91 mmol) was
di ssol vedwpr2aedtyad THE (360 m -) and cooled in a dry ice/ PPAUShZ0I672 A
solution of n-BuLi (2.5 Min hexanes, 76 nL, 190 mmol) was added at a rate
that maintained the internal tenperaturg below -60 C. The reaction m xture
was stirred for 1 h. A solution of 2,6-difluorobenzenesul fonyl fluoride
(19.47 g, 99.28 mmpl) dissolved in anhyd THE (60 m -) was added. The
react i ord Oninjit. v solitionsefi hig-¢<+fipgraphenyl) swlfld%é‘rﬂ 3 Ge ReHemmal)} dissalvaddf ed aq

NHACH (499 Wak- addddsnd ﬁ{?sﬂre@leﬁorwﬁﬁxtu?@d%@ b dl fof 2| XL B R Phé Ritdhathed.
The aq Ia%gr wa xtr th Et OAc and the, WO 02/ 0 6%750 P /U$02/ 03672
Y rc?“@ﬁ’% ﬂ?ﬁ/

-50 co B e wa AllPwsd toawakia iy SHMRBos. The
sol vent ovemsghkl dherretetion migurewas qlegchéd avithosdtursited bquesuspNH,Ci eaddby sgc

Fos%0 PR WIREIORT o ERble BloPdaliist it 6840 anG MESUERA, e
di ssol ve‘darerevapomm (T4& crude wtodtwhdvemcpwmftdui wmsgy:d%%i EOAdhexdnes)tonl, 41
mol ) V“?‘T’vé‘ﬁ?}@dg of\éts%Tld5T§|§“mate%%qj%%§éol%m CRAcHl )LOWIE}?%QFQOQBQ ifh he

reacti m xt ure was |rre overn he reacti on m xt was extracted

with cH20ige baty MGRBAI(BA% 306t gbwﬁs @dgeddn gayerahppaions i thg reagion was
extract efixwiré vadstirfé PR KHTRE IcaBath WEs $OMBUEE AnaBE Rédction mixture was
10 left stirring overnight. The reaction mixture was partitioned between CH,Cl, and 5%
aq Na,COj;. The organic layer was washed with water and dried with Na,SO,4. The
solvents were evaporated and the crude product was purified via sgc
(25%EtOAc/hexanes) to give 10.84 g (44%) of Compound 10.

15
Compound 11

Compound 11. Compound 10 (11.88 g, 20.36 mmol) was dissolved in dioxane
(200 mL) and aq lithium hydroxide (1.0 M, 400 mL) was added. The reaction mixture
20 was stirred for 3 h then and partitioned between CH.Cl, and water. The organic layer
was dried with Na,SO, and concentrated to give 9.34 g (99%) of Compound 11.

R
F3C /@AN/S\CE@
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Compound VIl

25
Compound VIil. Compound 11 (0.63 g, 1.29 mmol) was dissolved in a mixture
of CH,Cl; (60mL) and triethylamine (0.27 mL) and cooled in an ice bath. Triflic



| ayer was dried with MgSO4. The solvents were evaporated to give 17.6 g of
a foam 15 and the crude product was purified by sgc (1% 3% MeOH
(NH3) / CHMED2296260 ent) to give 12.2 g (69% of Conpound PCTWSIDB67LC] NS~CF
3 FAOS S'O0O F 20 Conpound VII Compound VII. Compound 9 (10.7 g,
22.6 mol ) was dissolved in a mxture_ggf. CH2CI 2 (90 L) and triethyl am ne
(8m.) and cooled to -78 C. Triflic anhydride (3.80 nL, 22.6 nmol) was
added and the reaction mxture was stirred for 2 h. The 25 reacti on was

quenched@niéide (.65 & dPammelHoes addedians theyepstior mixtyep wastsdred fand h.
agueots ﬁh@f%ér i %fggwaétré%w@a ahd mg%ghgmn tnT iREire WH gtﬁﬁbop?.ggaumohaly@go\g/asT\ﬁg
sol vent 3 %@*%ﬁiﬂ?ﬂ&'%&"(ﬂ}s Bpgmﬁ?ﬂas Pi9RNE a}ﬂ?/r Ng% to give
9.88 ¢ (We&qzi)ad(mtrﬂwamnamﬂ died witENeBIE. IThebsdloapibuasl eSaponated &hdithe drided
fl der N2 b t Co 9. 2 [
(sl st M AREL SOIROLA. EOARaf e 2R o B T gt
met hyl | iMIKi um (1.6 Mln Et 20, 82.7 nL, 132 nmol) was added fol |l owed by a

| uti f B | t
ot BB S SRR Bt b o B B
bis(4-tr8 % @2327 7ln?fﬁ’?) (rg; $bIne%r 748 THE
(200 m (on R#é ééae7d411‘me aZﬂiGo?}Oﬂl(m,d ﬁ@@ (§|tf3r|'|’|%d|H)of19£’ 4.80t(Aerd HAl | owed
to Vi@ mit@3 (d, 7oMzr3ipght . The reacti on was quenched with water and

concentrated. The resulting mxture was diluted with Et CAc, washed with
wat er, and

EXAMPLE V

Cl /©/CN
O

Br

15

Potassium hydroxide (3.1 g, 55.2 mmol), 2-bromo-4-chlorophenol (9.52 g, 45.9
20 mmol), and 4-fluorobenzonitrile ( 5.73 g, 47.3 mmol) were added to DMA (25 mL) and
the reaction mixture was stirred between 100 °C and 110 °C for one week. The
reaction mixture was stirred at rt an additional two days. The solvents were partially
removed on the rotary evaporator and the resulting mixture was partitioned between
water and a 3:1 Et,O/hexanes solution. The organic layer was washed with water and
25  brine, then dried with MgSO,. The solvents were evaporated and the crude product
was purified by sgc (20%-30% CH,Cl,/hexanes) to give 11.96 g (81%) of an oil.

(@)
Br

30 Compound12

Compound 12. The product of the above step (5.90 g, 19.1 mmol) was placed
under N, atmosphere and a solution of borane in THF (1.0 M, 21 mL, 21 mmol) was



dried with Na2SO4. The sol vent was evaporated and the crude product was
purified 15 via sgc (20% Et QAc/ hexanes) to give 49.2 g (95% of a solid.
Thi s mat ewDaR/0624%0 2 g) was dissolved in CH2ClI 2 (1.2 L) amdTasor/es7i n an
ice bath. MCPBA (60% 90 g) was added in small portions. After 1 h, the
ice bath was renoved and the reaction mxture was stirred overnight at rt.
The reaction mxture was partitioned between CH2Cl 2 and 10% aqueous
NaHCO3. The conbi ned organic | ayer was washed with water and 20 dried with
Na2SO4. angedseausiitg angxobesporQbes thmipackien criyiee ppddatinegdo puitivased by

SQC ( 25%e686d RanaNe®) stIrFécng%ﬂﬂﬁ o@eﬁm 85 %A d@tiotd Hpame i THP (1F3H/, NCF3 H

~0 0 F npo naflarre rie nder
bl anket 2%&@3&%&%“(%3 B@%d angéh%(ﬁe@"t PR IXtg VRS %%ﬁ’q/ég Elxgﬁh% THE
(300 m a)doﬁtlftihaIQeHeﬂwenraII@Wdytolmﬂt&’ﬁ batater (6 n$lp)|vués added arnﬁttheylréactttmmm

dded d
hoxaribs Migfirg as Baffiayy ﬁ%?”izé%a&'a o rsﬁe'it'ﬁgﬁﬂ%ﬁ&z“?ma@y RoehE pefigisl” v
02/ 06273itqm'ram$ag/mlﬂz(1 0 &Y. Therprganis lsyernwas dried \Abiihsl\/IQ§Q4lan§5r ophenyl )

di sul fi Ct"on(:éﬂtréte@ ﬁv @Tg'o} aH'o‘ﬂS 0#h4§%étenam75s %%o%&lﬁ?ﬁ E%m ahBg reaction

m xture tirr The qs and .t he
eacti orbONtaN L @%‘iz@ma%e%&a%ms Gempgin é?&%%%ﬁ@%to BRRSHRIIEGN .
The reaidd §Rolid xt ure was quenched wi th saturated aqueous NH4ClI and 5
extrgcted with Et OAc. The organic |ayer was dried with Na2SO4 and the
solvents were evaporated. The crude product was purified via sgc (25%

Et CAc/ hexanes) to give 23.2 g of a solid. This material was dissolved in
CH2Cl 2 (400 M -) and cooled in an ice bath. MCPBA (60% 30.3 g) was added
in several portions and t reaction mxture wag stirred for 1 h. The ice

bath was removed and the r I@T xts N CF3

Compound 13

15
Compound 13. Compound 12 (5.13 g, 16.6 mmol) was suspended in a

mixture of CH,Cl, (40 mL) and triethylamine (7.5 mL). The mixture was cooled in an
ice-water bath and TFAA (2.35 mL, 16.6 mmol) was added. The reaction mixture was
stirred for 1 h and 20 min and the ice bath was removed. The reaction mixture was

20 stirred for an additional 1 h and 20 min at rt. The reaction mixture was diluted with
CH,CI, (100 mL) and washed with aq citric acid (0.5 M), saturated ag NaHCO,, water,
and brine, then dried with MgSO,. The solvents were evaporated and the crude
product (5.22 g) was purified via sgc (10%-20% EtOAc/hexanes gradient) to give
Compound 13.

25
O

Cl
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Compound 14



10 left stirring overnight. The reaction m xture was partitioned between
CH2CI 2 and 5% aq Na2CO3. The organic |ayer was washed with water and dried
wi t h Na2390.02/06550 sol vent s were evaporated and the crude pPCEAB02/0382%
purified via sgc (25%t OAc/ hexanes) to give 10.84 g (44% of Conpound 10.
F3BC NH2 S. O SAO ao O 15 F Conpound _Ek Conmpound 11. Conpound 10 (11.88 g,
20.36 mmol ) was dissolved in dioxane (200 nL) and aq |ithium hydroxide
(1.0 M 400 M -) was added. The reaction mxture 20 was stirred for 3 h
then and partitioned between CH2CI 2 and water. The organic |ayer was dried

Wi th Na2SO4 gsmpe u%rM alreg ﬂTtheerY&i ﬁaé&uﬂdé@ﬁ{blaﬂke@%?ﬁy&%dl% (ol F3C
=N-SCF3 \ AO/ rlgpoun npound VII1. ngp

11 (0.62-4/ mQBWﬁﬁﬁlfscvl/é@dm agla;yd/EH (143amlq) aﬂ@p@oleﬁlfln@mmelt%@@; -and
triet hyll\n@th KitHiOm2@ .4V inROs 0B B, BrRBmnalpwaatduded fdubmdwy @3@62250

enct oM 5%%6%3 g E{Ly%r%% Farhon. The redsion PRl WES S Ra00TH 4058 36

react i orA solytion ef @difiubroteshzenesulftryl flnatide (10 gTI5€60 emodl) disswlred in ]

hater - andTarRE R AR Ble RCunh Riignue NES S RAE 45 The Yool RRRTsE
was quenched with pH 7 sodium phosphate buffer (1.0 M) and EtOAc was added.

The layers were separated and the aqueous layer was extracted with additional
10 EtOAc. The combined organic layer was washed with brine and dried with MgSQO,.

The solvents were evaporated and the crude product was purified via sgc (20%-33%
EtOAc/hexanes) gradient to give 76 mg of Compound 14.

cl
F o)

15
Compound 15

Compound 15. Compound 14 (59 mg, 0.12 mmol) was dissolved in 700 uL of
dioxane and LiOH (1.0 M, 300 pL, 0.3 mmol) was added. The reaction mixture was
20 stirred at rt for 24 h then partitioned between CH,Cl, and 1.0 M ag NaOH. The

organic layer was dried with MgSO, and concentrated. The crude product was
purified via PTLC (Merck- silica plates, 3% (MeOH/NH3)/CH,Cl,) to give the desired
Compound 15. (21 mg, 45%).
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5 product was purified by sgc (20% Et QAc/ hexanes) to give 0.53 g (66% of
Conpound WVIII. Conpound VIII : 1 H NWR (300 MHz, CDC13) 8.89-8.87 (m 1
H), 8.58 wo0,0286#z501 H), 8.32-8.25 (m 1 H), 8.15-8.11 ( mpCI/udp2/087D3-7. 98
(m 2H), 7.71-7.63 (m 1 H), 7.52-7.48 (m 2H), 7.47-7.41 (m 1 H),
7.16-7.09 (m 1 H), 5.62 (d, 8 Hz, 1 H584.90-4.80 (m 1 H), 10

1.63(d, 7Hz,3H. EXAMPLE V 15/ CN d O Br Potassium hydroxide (3.1 g,
55.2 mmol ), 2-brono-4-chlorophenol (9.52 g, 45.9 20 mmol), and

4-fl uorobenzonitrile ( 5.73 g, 47.3 mmol) were added to DVA (25 ml-) and
the reacti on QonipoundbBs Gérmpoedd H6t(WEeng, IN04Znand|) Wds distolvedireCiEl,. The

reaction, nixture tifre rt. an additiopal two, days. The v

were par{!P8iH anpm\%(&“ﬂhgﬁ-tﬂ%&@?e“@?éi?&'%d]@a%f?gl‘?’ﬂérrb@l}h??é%cﬁiqiéure
was par tult,i0oh&dnrek) wesraddeat. eThanekhctiodr rhixiir2Gldee stined as 01°@ foon.h dhe 30r gani ¢
| ayer ) : i ; . :

sof vent Sy T2 iy HEi6e R penittoier BER Wb P \aHLOR e olithic

( 20% 30%RERens meskad ayth wategians hrinegdhen dhed withdWggReil he arydéyppoduct Br 30
Conpoun . 8, : . ol )
was pl aced DRATBE NB R (30 s B Mo ob T Ve 10 B 180%) oy P\ 2
m., 21 mmol) was WO 02/ 062750 PCT/ US02/ 03672 -54 added causi ng an
exotherm Once the reaction nixtureEXANMPLE Mined to rt, it was heated to
refIJrB( and stirred at reflux overnight. Additional borane in THE (1.0 M

MeO e
H
|S|*o
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\Y
oY%
F
Compound 16
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Compound X
20 Compound 16 (0.116 g, 0.22 mmoles) was dissolved in CH,Cl, (4 mL) and

cooled to 0 °C. BBr; solution (1.0 M in CH,Cl,, 0.66 mL) was added and the ice bath
was removed. The reaction mixture was stirred at rt for 48 h and then quenched with
water at —78 °C. The reaction mixture was diluted with CHoCl, and the resulting
organic layer was washed with aqueous NaHCO3, H,O (3 X 5 mL), and brine. The

25 organics were dried over Na,SO, and the solvent was removed under vacuum to give
0.09 g of crude product. The product was isolated by PTLC (5% CH3;0H / CH,Cl,) to
provide Compound X (0.01g, 8.8%).



20 nL, 20 mml) was added and the reaction mxture was stirred at reflux
for an additional 26 h then allowed to cool to rt. Water (55 nlL) was added
and t he rwaaioea1s®d m xture was partially concentrated. Thecrasa/oisny
m xture was partitioned between EtOAc and ag NaOH (1.0 M. The organic
|l ayer was dried with MgSO4 and concentgpted to give 6.2 g of an oil. This
material was dissolved in Et20 and a solution of HCl in Et20 was added
causi ng Conpound 12 (5.2 g, 78% to precipitate as a solid. 10 O d N'k
CF3 / \' I HBr Conpound 13 15 Conpound 13. Conpound 12 (5.13 g, 16.6
rrnLn;JI )T\r/]»eeomspeddl@d 11 NMRN(B80 Wiz oCDCHC! .34 (( éDJm.GQHIadSHA)VrA izs(ﬂm 3h)7R7. 5
i enat 2.35 m., 16.6
nmol ) wa addeﬁE ﬂf'ﬁé rea @??%nﬁm%ﬂzupg %@ ﬁggﬁa%% ﬁqu;lﬁ h and 20 m n and
the ice bath was renoved. The reaction mxture was 20 stirred for an
additgonal | h and 20 mn at rt. The reaction mxture was diluted with
CH2CI 2 (100 nL) and washed with ag gy peid (0.5 M, saturated aq
NaHCO3, water, and brine, then dri%AMErrLrﬁvg'w SO4. The solvents were
evaporated and the crude product (5.22 g) was purified via sgc (10% 20%
Et OAc/ hexanes gradient) to give Conpound 13. 25 O d / NCF3 FI / \l H O
SSO O F 0

MeO. /@/\N/U\CFs
H
S
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Compound 17
Compound 17 was converted to Compound 18 using the procedure in

example VI.
ReVena:
H
Sy

15

Compound 18



Compound 14 WO 02/ 062750 PCT/ US02/ 03672 -55 Conpound 14. In a flanme dried
flask under N2 bl anket, Conpound 13 (1.00 g, 2.47 mmol) was dissolved in
anhyd THEWQX13/06d75) and cooled in a dry ice/lPA bath. Mt rgirtlisohosm (1.4 M
in Et20, 2.3 nm, 3.22 mmol) was added, followed by n-BuLi (2.5 5 Min
hexanes, 1.3 nL, 3.25 mmol). The reactiggn m xture was stirred for 1 h at
-78 C. A solution of 2,6-difluorobenzenesul fonyl fluoride (1.10 g, 5.60
mol ) dissolved in THE was added and the reactiomm xture was stirred for
4 h. The reaction m xture was quenched wi th gH 7 jsodi um phosphat e buffer
(1.0 M and Et OAc was addef20 ayer d and the aqueous
| ayer was extracted with additi fned organic |ayer
i "The sol vents were evapor at ed
?Igc (20% 33% Et OAc/ hexanes)
ur31|=@fo H2 d | j:: I FSSO O F 15
Conmpound 15 Conpound 15. d\64 (59 ng, 0.12 nmol ) was dissolved in
700 L of dioxane and Li OH 0 M 300 L, 0.3 nmol) was added. The reaction
m xture was 20 stirred at rt elpr 24 h then partitioned between CH2Cl 2 and
1.0 Maq NaCH. The organic layer was dried with MgSO4 and concentrated. The
crude product was purified via PTLC (Merck- silica plates, 3%
(I\/EC]—I/ NH3) / CH2ClI 2) to give the desbbﬁfbouganw)und 15. (21 ng, 45%. C 0S \
F S=0

gradient to give 76 ng of

5 Compound 18 (0.34 g, 0.64 mmoles) was dissolved in DMF (11 mL), cesium
carbonate (0.84 g, 2.58 mmol) was added and the reaction mixture was cooled to 15
°C. Dry bromodifluoromethane gas was introduced into the solution and bubbled for
15-20 min. Progress of the reaction was monitored by TLC and upon completion the
reaction mixture was diluted with EtOAc (20 mL), washed with water (4 X 10 mL), and

10 brine. The organics were dried over Na,SO, and concentrated under reduced
pressure to give 0.36 g of an oil. The crude product was purified by PTLC (50%
EtOAc/hexanes) to provide 0.31 g (83%) of Compound 19.
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15
Compound XI
Compound 19 was converted to Compound Xl using the procedure in example
f.

20

Compound X1 : 1H NMR (400 MHz, CDCI3) 1.51 (d, J = 7.2Hz 3H), 2.67 (s, 3H), 4.702
(g, J = 6.8Hz 1H), 5.05 (br. d, J = 6.4Hz,1H, NH), 6.71 (t, J = 71.6 Hz, CF2H) 7.07-
8.47 (m, 11H).



O 25 F Conpound | X WD 02/ 062750 PCT/ US02/ 03672 -56 Conpound | X. Conpound
15 (17 ng, 0.042 mmol) was dissolved in CH2Cl2 (166 L) and DI PEA (20 L).
The fl askwaag/oest ed in an ice/water bath and MsCl (12 LPpCo/usbosnot ) was
added. The reaction m xture was stirred at 0 Cfor 1 h and 30 5 mn. The

resulting mxture was partitioned bet _water and CH2Cl 2. The organic
| ayer was washed with water and brine, “then dried with MySO4. The crude
product was purified via PTLC (SM%%) to give 10 ng (50%
Conpound | X. EXAMPLE VI 10 MeO N SO0 O F Compound 16 15 O~

00 HONCH3 \ OH SAO Q/SOO Conmpound X 20 Conpound 16 (0.116 g, 0.22
mol es) was dissolved in CH2CI2 (4 m-) and cool to 0 C BBr3 solution
(1.0 Min CHCI 2, 0.66 m-) was added and the=zice ath was renoved. The

reaction mxture was stirClgoat for 48 aAd t lguenched with water
at -78 C. The reaction m xture d|Iu th &3 and the resul ting
//\\
5 Compound 20

Compound 20. To a solution of Compound 2 (5.00 g, 12.9 mmol) in anhyd

THF (75 mL) at —78 °C was added n-BuLi (13 mL, 2.5 M in hexanes, 32 mmol)
dropwise over 10 min. The reaction mixture was stirred for 30 min. A solution of di-t-

10 butyl dicarbonate (3.10 g, 14.2 mmol) in anhyd THF (25 mL) was added in one portion
via cannula. The reaction was allowed to proceed for 4 h at =78 °C. The reaction
mixture was then diluted with EtOAc (~250 mL) and washed successively with
saturated aq NaHSO, (~100 mL), water (~100 mL), and brine (~100 mL). The organic
layer was dried over anhyd MgSO,, filtered, and concentrated under reduced pressure

15 toyield a solid. Further purification of the solid by sgc (25% EtOAc/hexanes) gave
5.32 g (84%) of Compound 20 as a solid.
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20 Compound XII

Compound Xil. Compound 20 (2.06 g, 4.23 mmol) was dissolved in methanol
(40 mL) and a solution of potassium carbonate (2.92 g, 21.1 mmol) in water (10 mL)
was added. The reaction was allowed to proceed for 18 h. The solvent was then
25 removed by evaporation under reduced pressure. The resulting white solid was
partitioned between water (~100 mL) and EtOAc (~400 mL). The aqueous layer was

extracted further with EtOAc (~100 mL). The combined organic layers were washed
with brine (~500 mL), then dried over anhyd MgSO, and filtered. Evaporation of the



organi c | ayer was washed with agueous NaHCO3, H20 (3 X 5 nL), and brine.
The 25 organics were dried over Na2SO4 and the sol vent was renoved under
vacuum t owQiog®62780 09 g of crude product. The product was PSBIEIBMBNY PTLC
(5% CH3  CH / CH2C12) to provide Conpound X (0.01g, 8.8%. WD 02/062750
PCT/ US02/ 03672 -57 Compound 16: 1 H NI\@(SOO MHz, CDCl3) 1.54 (d, J =
6.9Hz 3H), 2.67 (s, 3H) 472 (qJ 5Hle) 486(brdJ 5Hz, 1 H,
NH), 7.08-8.42 (m @597 S 0S=00 OF
10 Oorrpﬁﬂﬁ‘(ﬁﬂtﬁa@@rﬁp%@l f%)v@ﬁ Q%H\%Kff'éﬂi @WME“P@YU%@'W@Y[‘% procedur e

62/ Ogégrﬁﬁb 8\@/%%%&% 5PoNGRhieh was $4€9 fn the HexPstdp with&eHsepdidicébon.

Ei\ﬂ 8 L ggﬁmg, 3.12 mmol) was added dropwise to a solution of crude t-butyl
S)-aminoethyl)phenyl]sulfonyl-5-methoxybenzoate (1.22 g, 3.12 mmol) and
5 trlethylamme (522 pL., 379 mg, 3.75 mmol) in anhyd CH,Cl, (3.0 mL) at 0 °C. The
reaction mixture was stirred at 0 °C for 5 min, then allowed to warm to rt, and
subsequently stirred for 3 h. The reaction mixture was diluted with CH,Cl, (~50 mL.)
and washed successively with 1 M HCI (~50 mL), water (3 x ~50 mL) and brine (~50
mL). The organic solution was dried over anhyd MgSO,, filtered, and concentrated to
10 vyield a solid. Subsequent purification of the crude product by sgc (25%

EtOAc/hexanes) gave 1.41 g (96%) of Compound XII as a solid.
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Compound 21

Compound 21. In a flame dried flask under N, blanket, Compound 5 (400 mg,
1.0 mmol) was dissolved in dry THF (5 mL) and cooled to —78 °C. A solution of n-BulLi
20 (1.0 M in hexanes, 1.9 mL, 1.9 mmol) was added and the reaction mixture was stirred
for 30 min. 2-Fluorobenzaldehyde (200 mg, 1.6 mmol) was added and the reaction
mixture was stirred at —78 °C for 3 h. The reaction mixture was then quenched with
saturated aq NH,CI (20 mL). Methylene chloride (30 mL) was added and the layers
were separated. The organic layer was washed with brine, then dried over Na,SOy,
25 and concentrated to dryness. The crude product was purified via sgc (25%
EtOAc/hexanes) to give 330 mg (62%) of Compound 21 as a powder.



-58 0 HCF20N)Il, CF3 [/ HI(--- SIZZ~ Q@ SOO O O F Compound 19 5
Compound 18 (0.34 g, 0.64 mmles) was dissolved in DVF (11 nL), cesium

car bonat ew002862760 2.58 mmol ) was added and the reaction ®CItusn®03s@s cool ed
to 15 C. Dry bronodifluoronethane gas was introduced into the solution and
bubbl ed for 15-20 mn. Progress of thegteaction was nonitored by TLC and
upon conpletion the reaction mxture was diluted with EtQAc (20 n),
washed with water (4 X 10 nL), and 10 brine. The gyganics were dried over
Na2SO4 and concentrated under reduced pressufe t@ give 0.36 g of an oil.

The crude product was purifq d_bWPTLC £50% F anes) to provide 0.31
NHS"H O B300 = F 15
N g o Conpound Xl using the procedure in

g (83% of Conmpound 19. OO
/7 \

Compound Xl Conpound 19 was co
exanple 11. 20

(0NN
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Compound 22
5 Compound 22. Compound 21 (10 mg) was dissolved in CH,Cl, (10 mL).

Triethylsilane (40 pL, 0.25 mmol) was added followed by BF3*Et,O (20 pL, 0.16
mmol). The reaction mixture was stirred at rt overnight. After removing the solvent,
the crude product was purified via PTLC (25% EtOAc/hexanes) to give 6.0 mg (62%)
Compound 22 as an oil.
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Compound XIII
Compound XIlll. Compound 22 (12 mg) was dissolved in methanol (2 mL) at rt.
15 NaOH (1.0 M, 2 mL, 2.0 mmol) was added and the mixture was stirred at rt for 2 h.
The solvent was removed, CH,CI, (15 mL) and brine (15 mL) were added, and the
layers were separated. The aqueous layer was extracted with additional CH.CI, (15
mL) and the combined organic layers were dried over Na,SO,4 and concentrated to
dryness. The crude product was then dissolved in CH,Cl, (10 mL) and cooled to 0 °C.
20 MsCI (14 pL, 0.18 mmol) was added followed by addition of pyridine (30 pL, 0.37
mmol). The reaction mixture was slowly warmed to rt and stirred overnight. Brine (15
mL) was added and extracted. The organic layer was dried over Na,SO, and
concentrated to dryness. The crude product was purified via PTLC (25%
EtOAc/hexanes) to give 10 mg (86%) of Compound XllI as an oil.



Conpound XI : 1 H NWR (400 MHz, CDCI3) 1.51 (d, J = 7.2Hz 3H), 2.67 (s,
3H), 4.702 (q, J:6.8Hle), 5.05 (br. d, J =6.4Hz,1 H NH), 6.71 (t, J
= 71. 6 HzwOGRA&Y75/. O7- 7 (m 11 H. W 02/062750 PCT/ UBQZ/UB85T72 - 59
EXAMPLE VITI O CHBO N)-~ CF3 HOS O OO5 Conpound 20 Conpound 20. To a
solution of Conpound 2 (5.00 g, 12.9 m@}) in anhyd THE (75 nm-) at -78 C
was added n-BuLi (13 ni, 2 5 Min hexanes, 32 mmol) dropw se over 10 m n.
The reaction m xture was stirred f A solution of di-t 10 butyl

di carbonate (3.10 g, 14.2 muol) m%ééwé (25 m-) was added in one
portion via cannula. The reaction was allowed to proceed for 4 h at -78 C
The reaction mxture was then diluted with Et OAc ( 250 m -) and washed
successively with saturated ag NaHSO4 (-100 :m_) vvater (-100 L), and
brine (-100 nL). The organiCt 9u\anhyd MySH4, filtered,
and concentrated under reduced el dC&ssol i d. Further
purification of the solid by g nes) gave 5.32 g (84% of
Compound 20 as a solid. O /0 ~ OO0 OO0 20 Conpound Al

5 Compound 23

Compound 23. Compound 21 (330 mg, 0.64 mmol) was dissolved in CH,Cl,
(20 mL) at rt. Celite (450 mg) was added followed by addition of PCC (450 mg, 2.1
mmol). The mixture was stirred at rt overnight. The solid was removed by filtration
10 and the organic layer was washed with aq. NaHCO; and brine. The organic layer was
dried over Na,SO, and concentrated to dryness. The crude product was purified via
sgc (33% EtOAc/hexanes) to give 310 mg (94%) of Compound 23 as a powder.
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Compound XIV
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Compound XIV. Compound 23 (15 mg) was dissolved in methanol (2 mL) at rt.
NaOH (1.0 M, 2 mL, 2.0 mmol) was added and the mixture was stirred at rt for 2 h.

20 The solvent was removed and CH,Cl, (15 mL) and brine (15 mL) were added and the
layers separated. The aq layer was extracted with additional CH,Cl, (15 mL) and the
combined organic layer was dried over Na,SO, and concentrated to dryness. The
crude product was then dissolved in CH,Cl, (10 mL) and cooled to 0 °C. MsCI (15 pL,
0.19 mmol) was added followed by addition of pyridine (30 L, 0.37 mmol). The

25 reaction mixture was slowly warmed to rt and stirred overnight. Brine (15 mL) was
added and extracted. The organic layer was dried over Na,SO, and concentrated to



Compound Xl 1. Conpound 20 (2.06 g, 4.23 nmmol) was dissolved in nethanol

(40 mM-) and a solution of potassium carbonate (2.92 g, 21.1 nmol) in water
(10 m -) weag/exided. The reaction was all owed to proceed POI/UB82/B67he

sol vent was then 25 renoved by evaporation under reduced pressure. The
resulting white solid was partitionedghetween water (-100 ni-) and Et OAc
(-400 nmL). The aqueous |ayer was extracted further with EtOAc (-100 niL).
The conbi ned organic | ayers were washed wth brine (-500 nL), then dried
over anltyyhagssOheagrtidei produeidvaspapbedviadnl lof (88% MOA@hesaTeEs) to give 9

PCT/ USO 022 749 of t-butyl
2-[ (4-(%@@@@ %Egtgmuﬁ'ﬁ%';\/?ﬁﬁﬂ’ghw 95( me/(')t hoxybenzo;t e, an oil, which

was used in the next step without further purification. MC (242 pL, 357
ng, 3.12 mmol) was added dropwi se to a sol utizon crude t-butyl 2-[(4-(1
(S) - am noet hyl ) phenyl ] sul f pnyl - enzgate J(1.22 g, 3.12 mmol) and 5
triethylamne (522 pL, 379 ng; 7 m afhyd CHCl 2 (3.0 m-) at 0 C
The reaction mxture was sti r 5Hrin, then allowed to warmto
rt, and subsequently stirred . € reaction m xture was diluted
with CH2CI 2 (-50 nl-) and washgd gfiggessively with I MHQ (-50 nl), water
(3 x -50 mM-) and brine (7 The organic solution was dried over
anhyd MgSO4, filtered, anf centrated to 10 yield a solid. Subsequent
purification of the crude pesdu by sgc (25% EtQAc/ hexanes) gave 1.41 g
(96%_ of Conmpound XIl as a solid. EXAMPLEIX O d / Nt, CF3 H OO O™
F 155Corrpound 21 Conmpound 21. In a flame dried flask under N2 bl anket,
Conmpound 5 (400 ng, 1.0 nmml) wascCdhfsundezh in dry THE (5 m-) and cool ed
to -78 C. A solution of n-BuLi

Compound 24. Oven dried methyltriphenylphosphonium bromide (430 mg, 1.2

mmol) and LHDMS (1.0 M in hexanes, 1.8 mL, 1.8 mmol) were stirred in dry THF (5
10  ml) at 0 °C for 20 min., then warmed to rt and stirred for 10 min. A solution of

Compound 23 (300 mg, 0.58 mmol) in THF (1 mL) was added dropwise. The mixture

was stirred at rt overnight. EtOAc (20 ml) was added and the organic solution was

washed with brine. The organic layer was dried over Na,SO, and concentrated to

dryness. The crude product was purified via PTLC (25% EtOAc/hexanes) to give 260
15 mg (87%) of Compound 24 as an oil.

Compound XV
20
Compound XV. Compound 24 (200 mg, 0.39 mmol) was dissolved in
methanol (3 mL) at rt. NaOH (1.0 M, 3 mL, 3.0 mmol) was added and the mixture was
stirred at 50 °C for 2 h. The solvent was removed, CH,Cl, (20 mL) and brine (20 mL)
were added, and the layers were separated. The aqueous layer was extracted with
25 additional CH,Cl; (15 mL) and the combined organic layers were dried over Na,SO,
and concentrated to dryness. The crude product was then dissolved in CH,Cl,



20 (1.0 Min hexanes, 1.9 nm, 1.9 mvl) was added and the reaction m xture
was stirred for 30 mn. 2-Fluorobenzal dehyde (200 ng, 1.6 mml) was added
and t he rwaaioeatso m xture was stirred at -78 C for 3 h. TireTrEsSaz0icon

m xture was then quenched with saturated ag NH4ClI (20 niL). Methyl ene
chloride (30 m-) was added and the |laygfs were separated. The organic

| ayer was washed with brine, then dried over Na2SO4, 25 and concentrated
to dryness. The crude product was }é)urifi ed via sgc (25% Et OAc/ hexanes) to
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22 (12 ng) was dissolved in nmethanol (2 m-) at rt. 15 NaOH (1.0 M 2 ni,

2.0 mmol ) was added and the m xtur eEEMAMPLE Kted at rt for 2 h. The sol vent
was renoved, CH2ClI2 (15 ml-) and brine (15 m-) were added, and the
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Compound 26

Compound 26. Compound 25 (1.3 g, 2.7 mmol) was stirred at rt with a mixture
of CH,CL/TFA (2:1, 30 mL) for 3 h. The reaction mixture was then poured into brine
20 (40 mL). The layers were separated. The aq layer was extracted with CH,Cl, (3 X 30
mL) and the combined organic layers were dried over Na,SO4 and concentrated to
dryness. The crude product was dissolved in CH,Cl, (30 mL). EDCI (0.75 g, 3.9
mmol) and pentafluorophenol (0.73 g, 4.0 mmol) were added and the mixture was

stirred at rt overnight. The reaction mixture was extracted with diluted ag NaOH and
25 washed with brine. The organic layer was then dried over Na,;SO4 and concentrated



| ayers were separated. The aqueous | ayer was extracted with additional

CH2CI 2 (15 m-) and the conbined organic |ayers were dried over Na2SO4 and
concent r awed2a@75@r yness. The crude product was then di ss@cCrasor/meCH2Cl 2
(10 mM-) and cooled to 0 C 20 MsC (14 L, 0.18 mol) was added foll owed by
addition of pyridine (30 L, 0.37 nmmol, The reaction mxture was slowy
warmed to rt and stirred overnight. Brine (15 m-) was added and
extracted. The organic |ayer was dried over Na2SO4 and concentrated to

dr yness to Ghmessuddeperideqirodact was parifiatl vinssgeTB8% ES¥\ciieganéd)draies ) . it
give 10 o r}%%( as an oil. WD 02/ 062750 PCT/ US02/ 03672
-62 EXA E@%C%{npﬁﬁ% tc%ﬁrg O F 5 Conpound 23 Conpound 23.
Compound 21 (330 ng, 0.64 mmol) was dissolved in CH2CI2 (20 m-) at it.
Celite (450 ng) was added followed by addltlen @f\ PCC (450 ngy, 2.1 nmmol).
The m xture was stirred atCld o The oI,nS(was removed by
filtration 10 and the organic t Cg. NaHCO8 and bri ne.
The organic |ayer was dried ¢ centrated to dryness. The

(94% of Conpound 23 as a powdelp. , " CH3 S OO OF

Compound XVI

Compound XVI. Compound 26 (50 mg) was dissolved in CH.Cl, (2 mL). 1-

Adamantanamine (21 mg, 0.14 mmol) was added followed by addition of DIPEA (0.05
10 mL, 0.29 mmol). The reaction mixture was shaken overnight. The reaction mixture

was then subjected to Amberlyst 15 resin (300 mg, loading 4.1 mmol/g), and was

again shaken overnight. The resin was removed by filtration. The filtrate was

subjected to MP carbonate resin (Argonaut Technologies) (100 mg, loading 2.64

mmol/g) for 4 h. The resin was removed by filtration and the filtrate concentrated to
15 give 33 mg (70%) of Compound XVI as a powder.

EXAMPLE XlI
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Compound 27

Compound 27. Compound 5 (500 mg, 1.3 mmol) was dissolved in dry THF (6
mL) at rt. NaH (53 mg, 60%, 1.3 mmol) was added, and the reaction mixture was
25 stirred at rt for 1 h. The reaction mixture was then cooled to —78 °C, and n-BuLi (1.0



15 Conmpound X'V Conpound XIV. Conmpound 23 (15 ng) was dissolved in nethanol
(2 mM-) at it. NaOH (1.0 M 2 nL, 2.0 mmol) was added and the m xture was
stirred awoiog/062060 2 h. 20 The sol vent was renoved and CH2@CZ/USH0siz) and
brine (15 mM-) were added and the |ayers separated. The aq | ayer was
extracted with additional CH2ClI2 (15 ni _and the conbined organic |ayer
was dried over Na2SO4 and concentrated ?o dryness. The crude product was
then dissolved in CH2C12 (10 m-) and cooled to 0 C MsCl (15 L, 0.19
mol ) wall indexanes| 1.5weld, by oy was addeg gropwige yngier N2 aimezphens YheThe 25
" eact | OndBiokibH s iifret] A48 NEIHGRAD ! SRR of B30 Wil G InmBNINTLFELS

m.) was extracted anic layer was dried over

concent r && &) M@S\md@zi/dfepww POTR jop3Bixiure veass aﬁlry%§§—7&h6 f@f achleﬂpﬁrbduct
was puri éu@rﬁbh@d@vuﬁ%ﬁuf&@%dﬁ @P%Chmm@;) Et(DA@I I9|L) WEhs(fifdd arid empound

XV a a oil. ad N ound 24.
Oven CHEWALA %@R%ﬁ@‘ﬁycﬁl‘%gfﬂﬁm‘i lﬂYPBW@ﬁm"tﬁ%S*teﬁS ‘%’““? ti‘e“rﬁ%fﬁrg)o OVd LHDVB
(1.0 M | Nalg@@@,mmi cdln@nlh’btestchmne@ Weeersde prazhict (64;0 mg‘[hﬁs(l&edl‘mtmm at
0 Cfor t hen s o of
conpound 3% 8ot Bl bhtleo rﬁgwgi o Buedsip ) i
m xture PAéRAeki(? ma). BfBustUod/r@pth Bl&1@mg( d5rmmaksandaderiomenilinge
organic h [ ver
A2 SO aﬁ? @ghgg A;’\?g}oel)‘g@té?gdafé&. TRE Mi&turd Q%ﬁéiﬁ% G deAN&S t.u‘%sarﬂf hé&sted
10 to 120 °C for 20 h. After cooling, methylene chioride (30 mL) and brine (20 mL) were
added and the layers were separated. The organic layer was washed with brine, then
dried over Na,SO,, and concentrated to dryness. The crude product was purified with

via PTLC (20% EtOAc/hexanes) to give 18 mg (30 %) of Compound 27 as a powder.
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Compound XVII

15

Compound XVII. Compound 27 (12 mg) was dissolved in methanol (2 mL) at

20 rt. NaOH (1.0 M, 2 mL, 2.0 mmol) was added and the mixture was stirred at rt for 3 h.
The solvent was removed, CH,Cl, (20 mL) and brine (20 mL) were added, and the
layers were separated. The aq layer was extracted with additional CH,Cl, (15 mL)
and the combined organic layers were dried over Na,SO,4 and concentrated to
dryness. The crude product was then dissolved in CH,Cl, (15mL) and cooled to 0 °C.

25 MsCI (15 ul, 0.19 mmol) and pyridine (30 pL, 0.37 mmol) were added. The reaction
mixture was slowly warmed up to rt and stirred overnight. Brine (15 mL) was added
and the reaction mixture was extracted with CH,Cl,. The organic layer was dried over
Na,SO, and concentrated to dryness. The crude product was purified via PTLC (33%
EtOAc/hexanes) to give 6.0 mg (52%) of Compound XVI| as an oil.

30



dryness. The crude product was purified via PTLC (25% Et OAc/ hexanes) to
give 260 15 ng (87% of Conpound 24 as an oil. O O d NS CHa H OF
Conpound WU 028278 npound XV. Compound 24 (200 ng, 0.39 mwCr/usazodirssol ved
in methanol (3 nmb) at rt. NaOH (1.0 M 3 nlL, 3.0 mmol) was added and the
mxture was stirred at 50 C for 2 h. The_sol vent was renoved, CH2Cl 2 (20
m.) and brine (20 m-) were added, and the | ayers were separated. The
aqueous | ayer was extracted with 25 additional _CH2Cl2 (15 nlL) and the
conbi ned organic |layers were dried over Na2SO4:= ag%gconcentrat ed to
dryness. The crude product wak eQ_di ssglaed % % WO 02/ 062750

PCT/ US02/ 03672 -64 (15 m-) an al ed fo O] C BFCI OL, 2.5 mol) was
added foll owed by addition of F | .9 Mol ). The reaction

m xture was slowy warned to rt and Jrréd overnight. Brine (15 m-) was
added and the organic |ayer sgpargte® @ried over Na2SO4 and concentrated
to dryness. The crude produ :
to give 160 ng (82% of Co

d XV as an oil. EXAMPLE XI OO d =S N
=S0O O

CH3 O ~0 10 O 0 Conpour@ 25~
Compound 28
5 Compound 28. Compound 5 (600 mg, 1.3 mmol) was dissolved in dry THF (6

mL) at rt. NaH (53 mg, 60%, 1.3 mmol) was added, and the mixture was stirred at rt
for 1 h. The reaction mixture was cooled to -78 °C, and n-BuLi (1.0 M, 1.5 mL, 1.5
mmol) was added dropwise under N, atmosphere, and the temperature was

maintained at —78 °C for 40 min. A solution of I, (390 mg, 1.5 mmol) in THF (2 mL)
10 was added dropwise. The reaction was stirred at —78 °C for 3 h. The reaction mixture
was quenched with saturated aq NH,CI (20 mL). EtOAc (30 mL) was added and the
layers were separated. The organic layer was washed with brine, then dried over
Na,SO,, and concentrated to dryness. The crude product (640 mg) was used without
further purification. The crude product (60 mg) was dissolved in toluene (2 mL) and
15 NaH (5 mg, 60%, 0.12 mmol), CuBreMe,S (34 mg, 0.17 mmol) and p-chiorophenol (15
mg, 0.12 mmol) were added. The reaction mixture was kept in a sealed tube and
heated to 120 °C overnight. After cooling, CH.Cl, (30 mL) and brine (20 mL) were
added and the layers were separated. The organic layer was washed with brine, then
dried over Na,SO,, and concentrated to dryness. The crude product was purified via
20 PTLC (20% EtOAc/hexanes) to give 19 mg (31 %) of Compound 28 as a powder.

Cl

Compound XVIII
25



H CH3 SOOO F/ F FF F 15 Conpound 26 Conmpound 26. Conpound 25 (1.3
g, 2.7 mmol) was stirred at it with a mxture of CH2CI 2/ TFA (2:1, 30 nl-)
for 3 h. Whe2iexsti on m xture was then poured into brine PZO/USADOIL). The

| ayers were separated. The aq | ayer was extracted with CH2ClI 2 (3 X 30 ni-)
and the conbined organic |ayers were digged over Na2SO4 and concentrated to
dryness. The crude product was dissol veg in CH2Cl12 (30 nL). EDCI (0.75 g,
3.9 mol) and pentafl uorophenol (0.73 g, 4.0 mml; wer e added and t he

m xture was CampoundaXVIIL Gompougdi28 (Thenge2a? vhum) was digseveddnanethaookd

with dil ag '\ﬁé’dkﬁ %ﬁmh@domrﬁg 8@% UE%“#?’ Hifutayas srsddien

drledoe ncentrate 65to
dryness "t e %SBV&H‘ WWQ‘W@%@T cf"lfh%'a 22@ to give

1 15 ¢ e(dﬂ@&@an@lfth Nerdbseparatet OaMe &é er Was'\fa)@ra@!&j with a@l@ht@g& 22(92 5

cl:’lu %mg&gﬁgﬁgfowggg%aﬁ%@ ﬁ%a%@d&%ﬁ% %@b addi tion of
DI PEA ( @o@sentidtedito dhyrasssmbihg crutleeprodacitwas thendisselvadin Ofrblcbn(16winranght .
The r eaghbRy B1g¢dr fscl (20 pL, 0.25 mmol) was added followed by addition of pyridine

(20 pL, 0.25 mmol). The reaction mixturé was slowly warmed up to rt and stirred
overnight. Brine (15 mL) was added and extracted with CH,Cl,. The organic layer

10 was dried over Na,SO, and concentrated to dryness. The crude product was purified
via PTLC (50% EtOAc/hexanes) to give 7.0 mg (48%) of Compound XVII as an oil.
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20 Compound 29. To a solution of N,N,N-Trimethylethylenediamine (1.2 mL, 8.6
mmol) in THF ( 8 mL) at —20 °C was added n-BuLi (1.6 M, 5.4 mL, 8.6 mmol)
dropwise. After 15 min 4-trifluoromethoxybenzaldehyde ( 1.5 g, 7.8 mmol) in THF (8
mL) was added. The mixture was stirred for 15 minutes and additional n-BuLi (1.6M,
14.6 mL, 23 mmol) was added. The reaction mixture was stirred at —20 °C for 1h,

25 then placed in the freezer at —20°C for 20 h. The mixture was cooled to —40 °C, and a
solution of bis(2-fluorophenyl)disulfide (4. 0 g, 15.7 mmoles) in 30 mL THF was
added. The reaction mixture was stirred at =35 °C for 3 h. The reaction mixture was
poured into 0.5 N HCI and extracted with EtOAc. The organic layer was washed with
water and brine, dried over Na,SO,, filtered and concentrated to an oil. Purification by

30 sgc (3 % EtOAc / hexanes) gave 1.55 g (62 %) of Compound 29 as a solid..



was then subjected to Amberlyst 15 resin (300 ng, loading 4.1 mmol/g), and
was agai n shaken overnight. The resin was renoved by filtration. The
filtrate wev2/0618) ected to MP carbonate resin (Argonaut Techkrusbpegees) (100
ng, loading 2.64 wmuol/g) for 4 h. The resin was renoved by filtration and
the filtrate concentrated to 15 give 3%gm (709 of Conmpound XVI as a
powder. EXAMPLE XII O CIl NACFs / \'' I HHO O C 20 Compound 27 Conpound
27. Compound 5 (500 ng, 1.3 mmol) was dissolved ip dry THE (6 nlL) at rt.
NaH (53 ng, 60% 1.3 mmol) was added, and thezreagti on m xture was 25
stirred at rt for 1 h. TK&sbacthgn m xture wo

n-BuLi (1.0 WO 02/062750 PCT/

nmol ) was added dropw se under ) e reaction was stirred at
-78 Cfor 40 mn. A solution of 1.5 mol) in THE (2 nL) was
added dropwi se. The reactionum xgureoms stirred at -78 C for 3 h, then
quenched with saturated ag A (20 nm.). EtOAc (30 nL) was added and the 5
| ayers were separated. The gani c | ayer was washed with brine, then dried
over Na2SO4, and concentratéd i® dryness. The crude product (640 ng) was
used without further purification. The crude product (60 ng) was dissol ved
intoluene (2 mM-) and Pd(QAc)2 (2 ng), PtBu3 (1 drop), NaG:Bu (14 ng,
0.15 mmol ) and p- Chl oroaniline (13CeHMP®dINt13@mpl ) were added. The mixture
was kept in a sealed tube and heated 10 to 120 C for 20 h. After cooling,

wor e5separ at SGPMPABNG A MeTRAYBRNGE3 Eautte T O bt MhETarhBRS Afdsdb g er
Na2SO4, sahdionafCurhpadreti1t(d 22 ynésamoljiet -00Ce AfterdlcminvaBului(1.Bildnwi t h
via PTL%&%R&@,%.Q@%LQ%(%?&B wtag RUdET a1h8d gﬁ'rédgl%r(@o r%‘ncn. %%BHSH o? Z)o%spo%nd

powder .
29 ( 1.444g, 4.55mmoles), dissolved in THF (15mL) was added. The resulting mixture

was stirred at —70 °C for 2.5 h, quenched with water, warmed to 0 °C and then
10 extracted with 2 X 50 mL EtOAc. The organic layer was washed with water, dried
(NapS0,), filtered and concentrated to an oil. Purification by sgc (EtOAc : hexanes )

gave Compound 30 (1.4 g, 58%) as a gum.
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Compound 31

ooled to -78 C, and
TEn h&gnes, 1.5 L, 1.5

15

Compound 31. Triethylsilane ( 3.5 mL, 22.5 mmol) was added to a solution of
Compound 30 (0.6 g ,1.125 mmol) in CH,Cl, (30 mL), followed by addition of boron

20 ftrifluoride etherate (0.32 mL, 1.94 mmol). After stirring at rt for 15 min the reaction
mixture was diluted with 50 mL CH,Cl,, washed with water, dried over Na,SOy,,
filtered, and concentrated to give a solid. Purification via PTLC (25%EtOAc/hexanes
(1:3) gave Compound 31 (0.47 g, 89 %) as a solid.



00 d NISI~CHs H I/ V1 S \ NHOO 15 d Conmpound XVII Conpound XVII.
Compound 27 (12 ng) was dissolved in nethanol (2 nL) at 20 rt. NaCH (1.0
M 2 nm, wOoMmva05) was added and the m xture was stirred &CTruSot/ea678 h.
The sol vent was renoved, CH2CI2 (20 nL) and brine (20 nL) were added, and
the |ayers were separated. The aq |ayefy was extracted with additional
CH2CI 2 (15 nmL) and the conbined organic |ayers were dried over Na2SO4 and
concentrated to dryness. The crude product was then dissolved in CH2Cl 2
(15nL) and cooled to 0 C. 25 MsC (15 1L, O. 19 mﬁl) and pyridine (30 L,
0.37 mol ) were added. TheFs@

stirred overnight. Brine (15
extracted with CH2Cl 2. The orga
concentrated to dryness. The crud

: y warnmed up to rt and
Eth reaction m xture was
5 dried over Na2SO4 and

was purified via PTLC (33%

of Conpound XVII as an oil. 30 WD

Et OAc/ hexanes) to give 6.0 ,
02/ 062750 PCT/ US02/ 03672 670 \? NCFs HS 00 C Conpound 28 5
Conmpound 28. Compound 5 ( 1)0 gy, I.3 mmol) was dissolved in dry THE (6

Compound 32

5 Compound 32. MCPBA (1.56 g (56%), 5.09 mmol) was added to a solution of
Compound 31 (0.47 g, 0.9 mmol) in CH,Cl, (30 mL) at rt. After stirring for 16 h the
reaction was washed with 5% aq NaHSOj;, aq NaHCO3, and water. The organics were
dried over Na,SQ,, filtered, and concentrated to give Compound 31 (0.4 g, 82%) as a

solid.
10
CF40 :
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Compound 33
15 Compound 33. 1 M aq LiOH (9.7 mL, 9.7 mmol) was added to a solution of

Compound 32 (1.78 g, 3.2 mmol) in 1,4-dioxane (15 mL). The resulting mixture was
stirred overnight. The solvent was removed under reduced pressure and the residue
was dissolved in 50 mL CH,Cl, and washed with 10 mL brine. The organics were

dried over Na,;SQ,, filtered and concentrated to an oil, which was used in the next step
20 without additional purification.



m.) at rt. NaH (53 ng, 60% 1.3 mml) was added, and the m xture was
stirred at rt for 1 h. The reaction mxture was cooled to -78 C, and

n- BuLi (IwOokoe2r56 nL, 1.5 mmol) was added dropw se underCiaisar/msspher e,
and the tenperature was nmaintained at -78 C for 40 mn. A solution of 12
(390 ng, 1.5 mol) in THE (2 nL) 10 wepadded dropw se. The reaction was
stirred at -78 Cfor 3 h. The reaction m xture was quenched with saturated
aqg NH4Cl (20 nL). EtQAc (30 m-) was added and the Al ayers were separat ed.
The organic | ayer was washed with brine, thenzdrired over Na2SO4, and
concentrated to dryness. ¥ : N?g%\ s used w t hout
further purification. The crudg ) Hwas dissol ved in toluene (2
m-) and 15 NaH (5 ng, 60% O. ] : Me2S (34 ngy, 0.17 nmol) and

p- chl orophenol (15 ng, 0.12 nmol )"QV\)ere added. The reaction m xture was
kept in a seal ed tube and at -'5 120 C overnight. After cooling, CH2Cl 2
(30 M-) and brine (20 mnl - e\oadded and the | ayers were separated. The
organi c | ayer was washed Qri ne, then dried over Na2SO™4, and
concentrated to dryness. Thé crubde product was purified via 20 PTLC (20%
Et OAc/ hexanes) to give 19 ng (31 % of Conmpound 28 as a powder. O OC \S
H / \CH3 S0O0 d Conpound XVIIl, 25 V\08 /062750 PCT/ US02/ 03672 -68
Conpound XVI11. Conpound 28 (15 ngCOBPRURLP$ was dissol ved in nethanol (2
m) at rt. NaOH (1.0 M 2 nL, 2.0 mvl) was added and the m xture was

ti d at T 0
bri e (20, m Colioungiaq ARG 00% fETREAAN Ko HbEE 1S 2 liior®oK,
ext r act €ePPPHNE 3di O Gheu 0-4 rempbiip GHClxey riafeliowre yaasiitirniobMs&hi@.0Pdy er
was dri efl or.ermhest $it02NEhL CH,Cl,. The mixture was stirred overnight, then washed with

2 X 10 mL water, dried over Na,SOy, filtered, and concentrated to give an oil. The oil

was purified via PTLC using EtOAc : hexanes (1:1) as the solvent to give Compound
10 34 (0.137g, 65%) as a solid.
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Compound XIX
15

Compound XIX. Triethylamine (0.296 mL, 2.1 mmol) was added to a solution
of Compound 33 (0.4 g, 0.9 mmol) in 8 mL ofCH,Cl,, cooled to 0°C, followed by
addition of a solution of trifluoromethanesulfonic anhydride (0. 54 g, 1.9 mmol) in
CH.ClI, (5 mL) . The mixture was stirred at 0 °C for 3 h, washed with water, dried over

20 NaySO,, filtered, concentrated under reduced pressure to give crude Compound XIX.
The crude product was purified via PTLC using 33% EtOAc:hexanes to give
Compound XIX as a solid (0.32 g, 62%).



concentrated to dryness. The crude product was then dissolved in CH2Cl 2
(15m.) and cooled to 0 C. MsC (20 L, 0.25 mml) was added foll owed by
addi ti on wb opgei7dd ne (20 L, 0.25 nmol). The reaction m xParaseae36cst ow y
warnmed up to rt and stirred overnight. Brine (15 nl-) was added and
extracted with CH2CI 2. The organic Iay_?z 10 was dried over Na2SO4 and
concentrated to dryness. The crude product was purified via PTLC (50%
Et OAc/ hexanes) to give 7.0 ny (48;/%5@2@@&“ XVIl as an oil. EXAMPLE
Xl CF30 CHO S 15 F Conpound 2 d 29. To a solution of
N, N, N-Tri net hyl et hyl enediamne (1.2 m., 8.6 mmol) in THE (8 nL) at -20 C
was added n-BuLi (1.6 M 5.4 nL, 8.6 mml) dropw se. After 15 mn
4-trifluoronmet hoxybenzal dehyde (1.5 g, 7.8 l(z) in THE (8 nlL) was added.
The m xture was stirred for 15 mnutes and adgjti onal n-BuLi (1.6M 14.6
m., 23 mol) was adde@F;The actio'x \.,; stdrred at -20 C for 1 h,
‘ h

1 xture was cooled to

-40 C, and a solution of H L ophenyl 8 ngc 0 g, 15.7

mmol es) in 30 nL THE was added. eaction m xture stirred at -35 C
for 3 h. The reaction mxturg=ts poured into 0.5 N HO and extracted with
Et CAc. The organic Iay VLS Washed with water and brine, dried over
Na2SO4, filtered and concentrated to an oil. Purification by 30 sgc (3 %
Et OAc / hexanes) gave 1.55 gF(62 % of Compound 29 as a solid.. WO

02/ 062750 PCT/US02/03672 -69 O CF30 N' CFs H S OH F Conpound 30

Compound XX

Compound XX. Triethylamine (0.018 mL, 0.129 mmol) was added to a
solution of Compound 33 (0.05 g, 0.11 mmol) in CH,Cl, (1.5 mL) followed by addition
10  of 4-(trifluoromethoxy)benzenesulfonyl chloride (0.02 mL, 0.118 mmol) in CH,Cl, at rt.
The stirring was continued for 10 h. The reaction mixture was diluted with 50 mL
CH.Cl,, washed with water, dried over Na,SQ,, filtered and concentrated under
reduced pressure. The crude product was purified by PTLC (33%EtOAc: hexanes to
give Compound XX as a solid (0.048 g, 65%).

15
CF30 “_CHs
(7
=0
S
(L
F
Compound XXI
20 Compound XXI. Triethylamine (0.012 mL, 0.086 mmol) was added to a

solution of Compound 33 (0.033 g, 0.073 mmol) in CH,Cl, (1 mL) at =5 °C. A solution
of acetyl chloride (0.0057 mL, 0.08 mmol) in 0.5 mL CH,Cl, was added. The mixture
was stirred overnight at rt. The organics were washed with water, and then dried over
Na,SO,, filtered, and then concentrated under reduced pressure. The resulting crude
25 was purified by PTLC (EtOAc) to provide Compound XXI as a solid (0.009 g, 25%).



5 Conmpound 30. Methyllithium (3.25 nL, 5 mol, 1.4 Mether) was added to a
solution of Conpound 1 ( 1.22 g, 4 mol) at -70C. After 10 mn n-BuLi (1.6
Min hexsoe/062583 nl, 5 nmmol) was added and stirred for PBO/USO2I036/22
solution of Conpound 29 (1.44g, 4.55mvles), dissolved in THE (1 5nlL) was
added. The resulting m xture was stirrgg.at -70 C for 2.5 h, quenched with
water, warnmed to O C and then 10 extracted with 2 X 50 nL Et CAc. The
organi c | ayer was washed with water, dried _(Na 04) iltered and
concentrated to an oil. Purification by sgc: (Et ; nes ) gave
Conpound 30 (1.4 g, 589@F \ ) | *~ CF 15
Conmpound 31 Conpound 31. Tr| i , 22.
solution of Conpound 30 (0.8 In CH2CI 2 (30 nlL), followed by
addi ti on of boron 20 trlfluorlde etherate (0.32 nmL, 1.94 mmol ). After
stirring at rt for 15 mn e gebttion mixture was diluted with 50 niL

CH2Cl 2, washed wi th wat dr'i egh over Na2SO4, filtered, and concentrated
to give a solid. Purifica via PTLC (25%t OAc/ hexanes (1:3) gave
Compound 31 (0.47 g, 89 %“as B solid. WO 02/062750 PCT/ US02/03672 -70 O
CFSON'k CF3 / \' I H SO O F Compound 32

Compound XXII

5 Compound XXII. Cyclopentyl isocyanate (0.0135 g, 0.12 mmol) was added as
a CHClI, solution (0.5 mL) to a solution of Compound 33 (0.05 g, 0.11 mmol) in
CH,Cl, (1 mL). The reaction mixture was stirred at rt overnight. The solvent was
removed under reduced pressure and the crude product was subjected to PTLC
(EtOAc/hexanes 1:2) to provide Compound XXII (0.04 g, 65%).
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15 Compound XXHI

Compound XXIIl. N-Boc-piperazine (0.5 g, 2.68 mmol) was added to a
solution of Compound XIX (0.2 g, 0.34 mmol) in CH3CN (10 mL). The reaction was
heated at 80°C for 72 h. Additional N-Boc-piperazine (0.25 g, 1.34 mmol) was added

20 and heated at 80 °C for another 16 h. The solvent was removed under reduced
pressure and the crude product was purified via PTLC (50%EtOAc:hexanes) to
provide Compound XXIlI as a solid, (0.096 g, 37%).



5 Conmpound 32. MCPBA (1.56 g (56%, 5.09 mmol) was added to a sol ution of
Compound 31 (0.47 g, 0.9 mmmol) in CH2CI2 (30 m-) at rt. After stirring for
16 h the wo@aosi7em was washed with 5% aq NaHSCO3, aq NaHCORCTArsd2/0@ter. The
organics were dried over Na2SO4, filtered, and concentrated to give
Compound 31 (0.4 g, 82% as a solid. 1y CFSONH2 O~ a S F O F Conpound
33 15 Conpound 33. 1 Maq LIiOH (9.7 nm., 9.7 mmol) was added to a solution
of Conmpound 32 (1.78 g, 3.2 mmol) i hoxane (15 nL). The resulting

m xture was stirred overnight. ThEb@‘ F)lé‘lE(&\ﬂXs removed under reduced
pressure and the residue was dissolved in 50 nL CH2Cl 2 and washed with 10
mL brine. The organics were dried over Na2SO4, fidtered and concentrated
to an oil, which was used in the next step 2@ Wiiﬁé?m addi ti onal
purification. WO 02/ 062750F§QT/ USQ2/ 0367 - A 08 Oal \'/ NCH3 O
S~, F 0 Conpound 34 5 Compoun i (P8 nL, 2 mmol) was
added to a solution of Conpound ( 8. g7 0. in CH2CI 2 at rt,
foll owed by addition of MsCl (0. , 9 mol ) in 0.2 nL CH2CI 2. The

m xture was stirred overni gf, t gen \@shed-with
F

5 Compound 35

Compound 35. Pyridinium chlorochromate (0.194 g, 0.899 mmol) was added
to a mixture of Compound 30 (0.4 g, 0.75 mmol) and Celite (0.4 g) in CH,Cl, (10 mL)
at rt. The mixture was stirred for 18 h, filtered through Celite and concentrated. The
10 crude material was purified via PTLC using 33% EtOAc:hexanes to obtain Compound
35 (0.4 g, 100%).

15 Compound 36

Compound 36. MCPBA (1.29 g (56%), 4.18 mmol) was added to a solution of
Compound 35 (0.4 g, 0.75 mmol) in CH,Cl, (20 mL) and stirred at rt for 18 h. The
reaction was washed with 5% aq NaHSO3;, 5% NaHCO,, and water. The organics
20 were dried over Na,SQ,, filtered and concentrated. The crude product was purified

via PTLC using EtOAc:hexanes (1:1) to provide Compound 36 (0.34 g, 80%).



2 X 10 nL water, dried over Na2SO4, filtered, and concentrated to give an
oil. The oil was purified via PTLC using Et OAc : hexanes (1:1) as the
sol vent twogeMe78bnpound 10 34 (0.137g, 65% as a solid. POI/USHLIBQ a | \
/' ' H "CF3 OS- F O Conpound XIX 15 Conpound Xl X. Triethylam ne (0.296
nm, 2.1 mmol) was added to a solution_-gf Conpound 33 (0.4 g, 0.9 nmml) in
8 n1_ of CH2C1 2, cooled to OC, followed by addition of a solution of
trifl uoronet hanesul f oni c anhydride (0. 54 g, 1.9.mpol) in CHRC2 (5 nm-)
The mixture was stirred at 0 C for 3 h, washed Jf)owater dried over 20
Na2SO4, filtered, concenffaf { ] ?_bto gi ve crude
Conmpound XI X. The crude prod \g usi ng 33%

0.32 g, 62% . WD 02/062750

Et OAc: hexanes to give Conpou X
PCT/ US02/ 03672 -72 EXAMPLE XV \' /I HS)aCCF3 OS~- 0 F

5 Conpound XX S\\‘ @)
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Compound 37

5 Compound 37. Compound 36 was converted to Compound 37 using a
procedure similar to that described in example Il.

10 Compound 38

Compound 38. LHMDS (0.9 mL, 1M solution THF, 0.896 mmol) was added to

a suspension of methyltriphenylphosphonium bromide (0.215 g, 0.6 mmol) in
anhydrous THF (10 mL) at 0 °C. The mixture was stirred at 0 °C for 20 min, then for

15 10 minutes at rt. A solution of Compound 36 (0.17 g, 0.3 mmol) in THF (8mL) was
added and stirring continued for 10 h at rt. The mixture was diluted with EtOAc and
washed with water. The organics were dried over anhydrous Na,SQ,, filtered and
concentrated. The crude product was purified via PTLC using EtOAc:hexanes (1:3) to
provide Compound 38 as a solid. (0.09 g, 54%).

20



Compound XX. Triethylam ne (0.018 nm, 0.129 mmol) was added to a solution
of Conpound 33 (0.05 g, 0.11 nmmol) in CH2C 2 (1.5 m-) followed by addition
10 of 4- (woicklexysonet hoxy) benzenesul fonyl chloride (0.02 wCI/tGXdHB72mol) in
CH2CI 2 at rt. The stirring was continued for 10 h. The reaction m xture
was diluted with 50 nL CH2Cl 2, washed wdh water, dried over Na2SO4,
filtered and concentrated under reduced pressure. The crude product was
purified by PTLC (33%t OAc: hexanes to give Compound XX as a solid (0.048
g, 65%. 15 CF30 CH3 / \_| oo aF 0 Corrpound 1,90 Conpound XXI .
Triethylamne (0.012 ni, - o aC ol uti on of Conpound
33 (0.033 g, 0.073 nmol) A Solution of acetyl
chl oride (0.0057 nmi, 0.08 mmol ) Q. 2Cl 2 was added. The m xture
was stirred overnight at rt. dni cs were washed with water, and then
dried over Na2SO4, filtered : &n concentrated under reduced pressure.
The resulting crude 25 ~ fl@d by PTLC (Et QAc) to provide Conpound XXI
as a solid (0.009 g, 25% . \WD-Q2/062750 PCT/US02/03672 -73- CF30 \ / | HN
)~ N"10 H S-O0 aF Conpotnd XXII 5 Conpound XXl 1. Cycl opentyl

i socyanate (0.0135 g, 0.12 nmol) was added as a CH2CI 2 solution (0.5 nL)

to a solution of Conpound 33 (0.0 , 0.11 nmol) in CH2CI2 (1 nl). The
reaction mxture was stirred at i H'ﬂdgm(!VThe sol vent was
5 Compound XXIV. Compound 38 was converted to Compound XXIV using a

procedure similar to that described in example II.
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10 Compound XXV

Compound XXV. Hydroxylamine hydrochloride (0.076 g, 1.09 mmol) was
added to a solution of Compound 37 (0.03 g, 0.055 mmol) in pyridine (0.5 mL). The

mixture was heated at 80 °C for 24 h. The mixture was cooled to rt and the solvent
15 was removed under reduced pressure. The residue was dissolved in 50 mL CH,Cl,

and washed with water and brine. The organics were dried over Na,SO,, filtered and
concentrated to provide crude Compound XXV, which was purified via PTLC
(EtOAc/hexanes, 1:3) to afford Compound XXV as a solid (0.01 g, 33%).



renoved under reduced pressure and the crude product was subjected to PTLC
(Et CAc/ hexanes 1:2) to provide Conpound XXII (0.04 g, 65%. 10 EXAMPLE XV
O\ sO CR3OoogxFs H 11 0 cl1*o~NUO N O 15 Conpound XXPCIr/uSerfBsend
XXI'l'l. N-Boc-piperazine (0.5 g, 2.68 mmol) was added to a solution of
Compound XI X (0.2 g, 0.34 mol) in CHIGY (10 nL). The reaction was heated
at 80C for 72 h. Additional N Boc-piperazine (0.25 g, 1.34 mol) was added
20 and heated at 80 C for anot her éggfgqpl_@%vﬁ;lol vent was renoved under
reduced pressure and the crude pr rified via PTLC

(50%t CAc: hexanes) to provide Conmpound XXII1 as a solid, (0.096 g, 379%.

WD 02/ 062750 PCT/ US02/ 03672 -74 EXAMPLE XVI O_ CF ~CF3 H SOF 5
Conmpound 35 Conpound 35. Pyridiniumchlorochrormate {0.194 g, 0.899 nmol)
was added to a mxture ofCldgpound 30 (0_#4.g, 9 ) and Celite (0.4
g inCHRC2 (10 mM-) at rt. T Xt ur € B stiggred~rér 18 h, filtered

through Celite and concentrat ed. 2,10 _sxude material was purified via
PTLC usi ng 33% Et OAc: hexanes to oftai rﬁ@@npound

S\\=O @)
%

3] Compound 39

Compound 39. In a flame dried flask under N, blanket, Compound 2 (4.00 g,

10.32 mmol) was dissolved in anhyd THF (41 mL) and cooled to —78°C. A solution of
n-BuLi (2.5 M in hexanes, 8.25 mL, 20.6 mmol) was added and the reaction mixture
was stirred for 25 min. Bis-4-chlorophenyl disulfide (3.10 g/ 10.8 mmol) was added

10 and the reaction mixture was stirred at —78°C for 3 h then between —78 °C and -10°C
for 3 h. The reaction mixture was quenched with pH 7.0 sodium phosphate buffer
(1.0 M, 50 mL). The reaction mixture was partitioned between EtOAc and water. The
organic layer was washed with brine, then dried with Na,SO, and concentrated to
dryness. The crude product (5.44 g foam) was dissolved in CH,Cl, (120 mL.) and

15 cooled to 0°C. MCPBA (7.24 g) was added. The ice bath was removed and the
reaction mixture was stirred at rt overnight. Aqueous NaHCO3; and CH,Cl, were

added and the layers were separated. The organic layer was washed with aq
NaHSO3;, NaHCO3;, H,0, and brine then dried with MgSO,4. The crude product was

purified by sgc (35%-40% EtOAc/hexanes gradient) to give 1.86 g (32%) of

20 Compound 39.
CH :
S

Compound 40
25



35 (0.4 g, 100%9. O CFBONJ~CF3 H S 00 O F 15 Conpound 36 Conpound
36. MCPBA (1.29 g (56%, 4.18 mmpl) was added to a solution of Conmpound 35
(0.4 g, OWd2t05050 in CH2Cl2 (20 m-) and stirred at rt f®@CTABON036The
reacti on was washed with 5% aq NaHSO3, 5% NaHCO3, and water. The organics
20 were dried over Na2SO4, filtered andsgoncentrated. The crude product was
purified via PTLC using EtQAc: hexanes (1:1) to provide Conpound 36 (0.34
g, 809 . WO 02/062750 PCT/US02/03672 -75 00 CF30 NS CH H S~000 F
Conpound 37 FemppsitB7Commasnehil §b52ds 2elhmenelpwasdligaaiyrshingdigransi ng a
5”1 gcgd{ﬂ(/g rﬁleFrh@eoéled thaLCIRESH i(PeAVI dty, BAIPE tnrhdl) idis SH3ENakd Ihdlredktibnl
a mix%re was left stirring overnight, during which time it warmed to rt. The solvents
were evaporated. CH,Cl, and aq NaOH were added and the layers were separated.
5 The aqueous layer was extracted with additional CH,Cl, and the combined organic
layer was dried with Na,SO,4 and concentrated to give 0.85 g (68%) of Compound 40.
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10 Compound XXVI

Compound XXVI. Compound 40 (143 mg, 0.307 mmol) was dissolved in

dioxane and sulfamide (0.128, 1.33 mmol) was added. The reaction mixture was

15 stirred at reflux for 24 h then allowed to cool to rt and concentrated. The reaction
mixture was purified via PTLC (5% MeOH/CH,CI,) giving 54 mg (32%) of

Compound XXVI.
Example XVII
Cl
o F
O
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Compound 41
25 Compound 41. In a flame dried flask under N> blanket, 1-chloro-4-

fluorobenzene (7.36 g, 56.4 mmol) was dissolved in anhyd THF and cooled in a dry
ice/acetone bath. n-BuLi (2.5 M in hexanes, 22.5 mL, 56.3 mmol) was added and the



F 10 Conpound 38 Compound 38. LHMDS (0.9 nL, | Msolution THF, 0.896 mmuol)
was added to a suspension of nethyltriphenyl phosphoni um brom de (0.215 g,
0. 6 Mol )wprm2/exthydrous THE (10 m-) at 0 C. The m xture ®Rag/Gsvr/oerd at 0 C
for 20 mn, then for 15 10 mnutes at rt. A solution of Conmpound 36 (0.17
g, 0.3 mol) in THE (8nlL) was added angystirring continued for 10 h at rt.
The m xture was diluted with EtQAc and washed with water. The organics
were dried over anhydrous Na2SO4, filtered and_ concentrated. The crude
product reastignwesissiredifar 6 nnudifhiorebencenr suifey! flnonge {1).3g: §¢i&immol)
gﬁgougg\é%s?al\lésée@aﬁ@thé‘reé&mﬁ%i&tur@%s AN OBUBAIROa Y WRRA GRETE - 76
35 wns CUATR s SAAIBLAG DD (TR M prded IPIORSBY £10AT (HBRE
descri beghd thedzpens! werel separa@d NI He-brganid IdyeOvas @raishell with Watgretntbritd/

to a sgﬁﬂ |orr1leﬁm ir%i urf‘dW%@QggglWé%d%@%r&é?)%dnﬂwgoﬁuggﬁwq%ﬁ?a ddEd he

m xt ur e paifieteda edc §10BEIOAathexanes) taraford Qompeoundstic@dbzd, ﬂ@)%r)tasamd t he
sol ventcﬁijg?was renmoved under reduced pressure. The residue was dissolved in
50 mL

o)

Ci
OH
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Compound 42

Compound 42. 4-Mercaptobenzoic acid (0.54 g, 3.50 mmol) was dissolved in
15 DMA (10 mL) and cooled in an ice bath. Sodium hydride (60% suspension in oil, 0.30
g, 7.5 mmol) was added and the reaction mixture was stirred for 20 min. The ice bath
was removed and the reaction mixture was stirred for 1 h. The flask was cooled to
0°C again and compound 41 (1.0 g, 3.46 mmol) dissolved in DMA (5 mL) was added.
The reaction mixture was stirred at 0 °C for 30 min, then allowed to warm to rt and
20 stirred overnight. The reaction mixture was diluted with CH,Cl, and washed with 5%
aq HCI, water, and brine. The organic layer was dried with Na,SO, and the solvents
were evaporated. The crude product was purified via sgc (5% MeOH/CH.CI,) to give

Coompound 42 as a solid (1.04 g, 71%).



and washed wth water and brine. The organics were dried over Na2SO4,
filtered and concentrated to provide crude Conpound XXV, which was
purified wpa2PRalz® (Et OAc/ hexanes, 1:3) to afford Conpoun@&CxXgozesea2 solid
(0.01 g, 33%. WD 02/062750 PCT/US02/ 03672 -77 EXAVPLE XVIl O CH3O N~ CF
3 HSJ::r SSOO0C p 5 Conmpound 39ggonpound 39. In a flame dried flask
under N2 bl anket, Conpound 2 (4.00 g, 0.32 mmol ) was dissol ved in anhyd
THE (41 nL) and cooled to -78C. A solution f n-BuLi (2.5 Min hexanes,
8.25 L, 20.6 nmol) was added and the reactjon m>1:ture was stirred for 25
m n. Bis-4-chl orophenyl dCk 1Q, pas added 10 and the
reaction m xture was stirred een -78 C and -10C
for 3 h. The reaction m xture& _was A8 0 sodi um phosphat e
buffer (1.0 M 50 ni). The reacti i '%i oned between Et CAc
and water. The organic l=a i i then dried with Na2SO4
and concentrated to dr @ crude product (944 g foan) was dissol ved
in CH2ClI 2 (120 nmL) and 1 ool ed”to OC. MCPBA (7.24 g) was added. The ice
bath was renoved and the reaction mxture was stirred at rt overnight.
Aqueous NaHCO3 and CH2Cl 2 wefe added and the | ayers were separated. The
organic | ayer was washed with ag NaHSG3, NaHCO3, H2O, and brine then dried
with MgSO4. The crude product was urifi y sgc (35% 40% Et OAc/ hexanes
gradient) to give 1.86 g (32% of GBS, § d 39. CHBO NH2 SO

5
Compound 43. Pentafluorophenol (0.91 g, 4.94 mmol) and Compound 42
(1.04 g, 2.46 mmol) were dissolved in 30 mL of CH,Cl, and EDCI was added. The
reaction was stirred overnight and diluted with water and CH,Cl,. The layers were
separated and the organic layer was washed with water and dried with Na,SO,4. The
10 crude product was purified via sgc (5% EtOAc/hexanes) to give 0.9 g (62%) of
Compound 43 as a solid.

15 Compound XXVI!

Compound XXVII. Compound 43 (0.15 g, 0.25 mmol) was dissolved in CH,Cl,
(56 mL). Morpholine (44 mg, 0.51 mmol) and DIPEA (49 mg, 0.38 mmol) were added
20 and the reaction mixture was stirred at rt for 2h. The reaction mixture was diluted with
EtOAc and washed with 5% aq NaHCO;, water and brine. The organic layer was
dried with Na;SO,4 and the solvents were evaporated. The crude product was purified
via sgc (50% EtOAc/hexanes) to give 98 mg (77%) of Compound XXVII.



SO0 C p Conpound 40 25 WO 02/062750 PCT/ US02/ 03672 -78 Conpound 40.
Compound 39 (1.52 g, 2.70 mml) was dissolved in dioxane (9 nl-) and

cool ed t ow0@2/06378H (1.0 Maq, 3 nL, 3 mvl) was added andPCiRa@SPEe3sTL ON

m xture was left stirring overnight, during which tinme it warmed to rt. The
solvents were evaporated. CH2Cl 2 and_gq NaOH were added and the |ayers
were separated. 5 The aqueous | ayer was extracted with additional CH2Cl 2
and the conbined organic |layer was dried wtk Na2SO4 and concentrated to
give 0.85 g (68% of Compound 40. O /OCH3ONNS,NH2 S/ ~~H S=0O0O
Cl p 10 Conpound XXVI Conpofrhd .. : 3 ng, 0.307 mmol) was

di ssolved in dioxane and sulfa 1.35 mol) was added. The
reaction mxture was 15 stirred _ast~\ye or 24 h®hen allowed to cool to
it and concentrated. The reactio onﬁ%lure was purified via PTLC (5%

MeOH CH2Cl 2) gi ving 54@@/\\ a@nPound XXVI. Exanmple XVIiIl d It: F
o)

SO \ 020/ F

F

Compound XXVIII

Compound XXVIll. Compound XXXVII (72 mg, 0.146 mmol) was dissolved in
CH,Cl, (3 mL) and MCPBA (ca 50%, 0.11 g, ca 0.36 mmol) was added. The reaction
mixture was stirred overnight then diluted with CH,Cl,. The reaction mixture was
washed with ag Na,CO; and water then dried with Na,SO,4. The solvents were

10 evaporated and the crude product was purified via sgc (60% EtOAc/hexanes) to give
61 mg (79%) of Compound XXXVIII as a solid.

Example XIX

15 Br
Compound 44

Compound 44. Cyclopropyl benzene (48.5 g, 410 mmol), glacial acetic acid
20 (510 mL), and sodium acetate (38.9 g, 474 mmol) were added to a roundbottomed
flask. The flask was cooled in an ice-water bath. A solution of bromine (66.3 g, 414
mmol) dissolved in 105 mL of acetic acid was added dropwise over 90 min. The
reaction mixture was stirred at temperatures between 0 °C and 10 °C for 5 h. The
~ reaction was then allowed to warm to rt overnight. Hexanes (1300 mL) and water
25 (250 mL) were added. Agueous NaHSO; (1M) was added until the reaction mixture
changed from yellow to clear. The layers were separated. The organic layer was
washed with water, 1M aq NaxCOs, and brine, then dried with Na,SO,. The solvent
was evaporated and the crude product was purified via sgc using hexanes as the

mobile phase to give 17 g of p-cyclopropylbromobenzene (21%) (Compound 44).



Compound 41 25 Conpound 41. In a flanme dried flask under N2 bl anket,

1-chl oro-4- fluorobenzene (7.36 g, 56.4 mmol) was dissolved in anhyd THE
and cool ewoimoe78ry i ce/ acetone bath. n-BuLi (2.5 Min hexanss/od225 i,
56.3 Mol ) was added and the WD 02/062750 PCT/ US02/03672 -79 reaction was
stirred for 50 mn. 2-Fluorobenzene sulghanyl fluoride (10.3 g, 57.8 mmol)
was added and the reaction mxture was |left stirring overnight, during
which time it warnmed to rt. Saturated ag NH4CI (100 m -) was added,
followed by EtOAc (100 nL) and the |ayers were separated. The organic

| ayer was washed with water and brine, 5 then dried with MgSO4. The

sol vents were evaporated and thq‘;rude product was purified via sgc (10%
Et OAc/ hexanes) to afford Conpound 43 85 g, 1699 as a solid. O O | [/ |
OH SS- O O F 10 Conpound 42 Co 42. 4- Mercaptobenzoic acid (0.54
g, 3.50 mmol) was dissolved in 15 DWA °5ﬂ5(ﬂ and cooled in an ice bath.
Sodi um hydri de (60% suspension in oil, 0.3 7.5 mmol ) was added and the
reaction mxture was stirred for 20 min. The ice bath was renoved and the
reaction m xture was stirred for h. The flask was cooled to OC again and
compound 41 (1.0 g, 3.46 mml) di i“s%‘i' d4°DVA (5 m -) was added. The
reaction mxture was stirred at O Cfor 30 mn, then allowed to warmto rt
and %0 stirred overnight. The reaction nmxture was diluted with CH2Cl 2 and
washed wi th Eémpauhili45. watflask vaamdflémémedﬂnmieomwankétammamdmawo.‘@ith

Na2SO4 and th I t t Th d d ified
Vi a Sgcag?gf% ,\Eﬁxf b:l(qg%a%ﬁe\ae %cgl ev%pt?yr grye'ﬂ-lF 160 Lli Tile Pesld ting 'solutlon was ©
cooled to —78 °C. A solution of n-butyl lithium in hexanes (2.27 M, 22.35 mL, 50.7

mmol) was added dropwise via syringe. The reaction mixture was stirred for 10 min.

10 SO, gas was bubbled into the reaction mixture until the pH of a reaction mixture
sample was <1 when mixed with water. The reaction mixture was stirred for 30 min at
—78 °C. The ice bath was removed and the reaction mixture was allowed to warm to
rt. The reaction mixture was stirred for an additional 30 min at rt. The reaction
mixture was concentrated to afford a solid. CH2Cl, (500 mL) and N-

15 chlorosuccinamide (10.2 g, 76 mmol) were added and the reaction mixture was stirred
for 4 hrs at rt. Water and CH.Cl, were added and the layers were separated. The
organic layer was washed with water and brine, then dried with MgSO4. The solution
was filtered and the solvents were evaporated to give 13.3 g of crude p-cyclopropyl-
benzenesulfonyl chloride (Compound 45).

20

SO,F

Compound 46
25
Compound 46. Crude compound 45 (13.3 g) was dissolved in 200 mL of

acetone and 60 mL of water. Potassium fluoride (7.12 g, 122 mmol) was added and
the reaction mixture was stirred overnight at rt. The reaction mixture was diluted with

EtOAc and washed with water. The organic layer was dried with NaxSOy, filtered, and



Coonpound 42 as a solid (1.04 g, 71 %. WD 02/062750 PCT/ US02/ 03672 -80 O
F A1 1?--- /71 S\ FF QA F OF Conmpound 43 5 Conpound 43.

Pent af | uowophessso (0. 91 g, 4.94 mmol ) and Conpound 42 ( 1P0%4/up02/@3645 rmol )
were dissolved in 30 nL of CH2CI 2 and EDCI was added. The reaction was
stirred overnight and diluted with wategyz and CH2Cl 2. The | ayers were
separated and the organic | ayer was washed with water and dried with

Na2SO>4. T

Ve 0. PCRadaRtp BRI VgD LG 1% ol R AR B RgToall o
F 15 Comperiad (B8Migousdgmund XXVI . Conpound 43 (0.15 g, 0.25 mml) was
di ssolved in 2C12 (5 mL). Morpholine (44 ng, 0.51 mmol) and DI PEA (49
ng, 0.38 nmol) were added 20 and the reaction mxture was stirred at rt
for 2h. The reaction m xture was diluted with Et OAc and washed with 5% aq
NaHCGB, water and brine. The organic layer was dried with Na2SO4 and the

sol vents were evaporated. [he crude product was frified
F

N F
H F

// \\

Compound 47
10
Compound 47. A flask was flame dried under Nz blanket. Compound 1 (44.29
g, 150 mmol) was added, followed by 500 mL of anhydrous THF. The flask was
cooled to —78 °C and a solution of n-butyl lithium in hexanes (1.77 M, 154 mL, 272
mmol) was added over 40 min. The reaction mixture was stirred for 1.5 h at —78 °C,
15 then transferred via cannula into a solution of crude p-cyclopropylbenzenesulfonyl
fluoride (27.2 g, 135 mmol) dissolved in 200 mL of anhydrous THF over 1.5 h. The
reaction mixture was stirred for 1h. Water was added, followed by EtOAc. The layers
were separated and the organic layer was washed with aq NH4Cl, water, and brine,
then dried with Na,SO,4. The solvents were evaporated, and the crude product was
20 purified by sgc (25%-33% EtOAc/Hexanes gradient mobile phase) to give 24.5 g
(45%) of compound 47.
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Compound 48

Compound 48. A flask was flame dried under N2 blanket. Compound 47
(16.33 g, 41.1 mmol) was dissolved in 400 mL of anhydrous THF and cooled to —78



via sgc (50% Et OAc/ hexanes) to give 98 ng (77% of Conpound XXVII1. WO
02/ 062750 PCT/ US02/03672 -81 O d 1:: eo S Oii\\ QAb 00 F Conpound
XXVI T SwOeppersdd XXVI|I. Conmpound XXXVI1 (72 ng, O0.146 meolUSOmeds72
dissolved in CH2CI2 (3 nL) and MCPBA (ca 50% 0.11 g, ca 0.36 mml) was
added. The reaction mxture was stirr overnight then diluted with
CH2Cl 2. The reaction mixture was washed with ag Na2CO3 and water then

dried with Na2SO4. The solvents were 10 evapor, t;d an %he crude product
was pur PEi A selutiosg?f n-Buby Eh@&@l%&%(%%%ﬁ%e "é—l&%g m@@b WAS 2degfdbund
XXXV | ] solid, . . Br. 44 JAL .

Cycl opr G?Rsﬁﬁﬁgg‘é’lﬁ r?é’”%é%ﬁ@hg,ré%ﬁ? n%t%r,% gﬁ%@ﬁ@?‘qé%rel %ﬁ#ﬁg CZLO nglb't'ﬁﬂ) ,
and Sodioﬁm 2EAIRIBIHBBIrR @.8%g44 MMahinoNediSs@ide@ th 40 nal. bPTRIELRAE @aEEd dnldask.

The flask was cooled in an ice-water bath. A solution of bromne (66.3 g,
414 mthe rerdios méduienwagstifed &r Zabetlihe cald dallmwasdaewvedopnd dee maatiogo

for & nofkEE et Rl 1 Bt it ThETRRFRbY ipRybeMiE TRt d wffian.® ©
(1300 mige-wefleMestBrantbthe22actitn was tgicadted withatEamisoNeHSEB The vhci@s added

until the reaction mxture_changed fromyellowto clear. The |ayers were

E epar at étrl]ixtUTﬁé/YQﬁ déuted withyetOARaNd washed Wil ratustted NGl weietend and
e RER. SRR i MRS, S ST

pr oduct sgc usi ng es"as t phase give 17
g of p- cy muprifay Viar syooimeing @ eE(QAc/HexéBespsiihd mdbile pM2LR24i0iBiR 7ER49 ¢
PCT/ US02/ 03672

10  (74%) of Compound 48.
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Compound 49. Compound 48 (15.49 g, 30.6 mmol) was dissolved in 1 L of
CH.Cl, and the flask was placed in a rt water bath. MCPBA (22.0 g, ca 74 mmol)
was added in portions and the reaction mixture was left stirring overnight at rt. The
20 reaction mixture was diluted with CH,Cl, and washed with 10% ag NaHCO3, water,
and brine, then dried with Na,;SO4. The solvent was evaporated and the crude
product was purified via sgc using a 20%-50% EtOAc/Hexanes gradient as the mobile
phase. Compound 49 (9.4 g, 57%) was isolated as a solid.

25



-82 S02CI Conpound 45 5 Conpound 45. A flask was flame dried under N2

bl anket. Conpound 44 (10.0 g, 50.7 mmol) was added, followed by dry THE
(100 nli).wohenswsul ti ng solution was cooled to -78 C. A OTAtSOD0B601

n-butyl lithiumin hexanes (2.27 M 22.35 niL, 50.7 mmol) was added

dropw se via syringe. The reaction m xtyre was stirred for 10 mn. 10 SO2
gas was bubbled into the reaction mxture until the pH of a reaction

m xture sanple was <1 when mxed with water. The reaction m xture was
stirred for 30 mn at -78 C. The |ce bat h s renoved and the reaction
mxture was allowed to warmto rtCOMROUWKLYi on mixture was stirred for an
additional 30 min at it. The reaction mxture was concentrated to afford a

solid. CH2Cl Zgrepoumnid) 5anCompbindiDds1E ¢i ﬁérﬂ?dmn(d))was gljssm/adriUI%OQ/mLe

oot M PGS ahh ool dt e KPS PGS aidhe. ThE Fedition mmiditeiiad o
washed wtitradvatrefor 3l WhenéacttdﬂﬁﬂuﬂuﬂeadawlmMCHE% SPhelldyers weps

filtered and the solvents were evaporated to give 13.3 g of crude

p- cycl oseppiated bang Heeeiganimipyecwas washedasith wiater ars) bring teep driedyyvifound 46

zzigefgg aﬁgcgp an(_g g&&ﬁ%@‘%@l{ g’ggété%tgl ot T de” ?;éq_@ﬂ V@&Tbguﬁ&’%f);‘tv\gs added

and the reaction mxture was stirred overnight at it. The reaction m xture
was 1 luted with EtOAc and washed with water. The organic |ayer was dried
wi th Na2SO4, filtered, and AMD 02/ 062750 PCT/ US02/ Q3672 -83 concentrated to
dryness to give 9.80 g (97 of crude p-cycl cfpr@p penzenesul f onyl

fluoride (Conpound 46). 5 -
T
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Compound XXIX

15

Compound XXIX. Crude compound 50 (7.74 g, 17.5 mmol) was dissolved in

CH.CI; (250 mL). Diisopropylethylamine (2.71 g, 21 mmol) was added and the flask

was cooled to —78 °C. A solution of triflic anhydride (5.97 g, 21.1 mmol) dissolved in
20 CHxCI, (50mL) was added dropwise over 1h. The reaction mixture was stirred for 2 h

at —78 °C. The cold bath was removed, and the reaction mixture was allowed to warm

to rt overnight. The reaction mixture was diluted with CH,Cl, and washed with water

and brine. The organic layer was dried with Na,SO, and the solvents were

evaporated. The crude product was purified via sgc using 1:2 EtOAc/Hexanes as the
25 mobile phase to give 8.61 g (85%) of Compound XXIX.

Compound XXIX: "H NMR (300 MHz, CDCls): § 8.56-8.52 (m, 1H), 8.32-8.21 (m, 3H),

8.02-7.92 (m, 4H), 5.42 (d, 9 Hz, 1H), 8.02-7.92 (m, 4H), 5.42 (d, 1H, 9 Hz), 4.84-4.78

(m, 1H), 2.16-2.06 (m, 1H), 1.60 (d, 7Hz, 3H), 1.20-1.17 (m, 2H), 0.97-0.89 (m, 1H).
30



O HFF /~S\ // \\ OO Conpound 47 10 Conpound 47. A flask was fl ane
dried under N2 bl anket. Conpound 1 (44.29 ¢, 150 nmol) was added, foll owed
by 500 miwofo2aettgadr ous THE The flask was cooled to -78 Cramwsaz/eshuti on of
n-butyl lithiumin hexanes (1.77 M 154 nmL, 272 nmol) was added over 40
mn. The reaction mxture was stirred_kar 1.5 h at -78 C, 15 then
transferred via cannula into a solution of crude

p- cycl opropyl benzenesul fonyl fluoride (27.2 g, 135 nmol ) di ssol ved in 200
m. of anhydrous THE over “iﬁm The react|0ﬁ n)x e was stirred for 1 h.

Wat er was added, followed A¢. The epar ated and the
CI er Hand then dried with

organi c | ayer was washed vm'th 3
.\. Yhe CrudE product was 20 purified

Na2SO4. The sol vents were evapc A
by sgc (25% 33% Et OAc/ Hexanes grd| e nobi | e phase) to give 24.5 g (45%

of conpound 47. OF NF S@S‘@O , 25 Conpound 48 Compound 48. A

flask was flanme dried unde | @nket . Corrpound 47 (16.33 g, 41.1 mol)
was di ssolved in 400 nL of :Eous THE and cooled to -78 WD 02/ 062750
PCT/ US02/ 03672 -84 C. A solution of n-butyl lithiumin hexanes (2.3 M
35.7 m., 82.1 mml) was added drqpw se vjga syringe. The reaction m xture
was stirred for 1.5 h at -78 C. A RRYWWAXEF 2, "2' -dit hi odi pyridine (8.89
g, 41.1 mmol) dissolved in 40 nL of THE was added and

5 Compound XXX. Compound XXX was prepared from compound 47 using the

procedures in example Il

Compound XXX: *H NMR (300 MHz, CDCl5): § 8.33-8.22 (m, 3H), 8.00-7.94 (m, 2H),
7.66-7.58 (m, 1H), 7.53-7.37 (m, 4H), 7.16-7.05 (m, 1H), 5.160 (d, 9 Hz, 1H), 4.88-
10  4.83 (m, 1H), 2.17-2.06 (m, 1H), 1.65 (d, 7 Hz, 3H), 1.28-1.20 (m, 2H), 0.97-0.90 (m,

2H).
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Compound XXXI

Compound XXXI. The potassium salt of compound XXIX (56 mg, 0.09 mmol)

20 was dissolved in CH2Cl2 (5 mL) and Na;HPO4 (0.13 g, 0.91 mmol), and urea-
hydrogen peroxide complex (85 mg, 0.90 mmol) were added. Trifluoroacetic acid was
added (47 mg, 0.22 mmol) and the reaction mixture was refluxed for 4 h then left
stirring overnight at rt. Additional urea-hydrogen peroxide complex (85 mg, 0.9 mmol)
and TFAA (0.56 mmol) were added and the reaction mixture was refluxed for 6h. The

25 reaction mixture was allowed to cool to rt and diluted with CH>Cl, and water. The
layers were separated and the organic layer was washed with water, dried with
Na,SQ4, and concentrated. The crude product was purified via PTLC on silica using
EtOAc as the mobile phase to give 34 mg (64%) of compound XXXI.



the reaction mxture was stirred for 2 h. The cold bath was renoved, and
the reaction 5 mxture was allowed to warmto rt overnight. The reaction
m xture o ocoad76d wWith an ice-water bath and the reacti eaTwess2/epsenched
with 10 nL of water. The reaction m'xture was diluted with Et OAc and
washed with saturated ag NHACl, water . brine. The organic |ayer was
dried with Na2SO4 and concentrat ed. The crude product was purified vi a sgc

e B R AR e

portions and the reactlon m xture was left stirring overnight at rt. The 20
reactd on mixture was diluted with CH2CI 2 and washed with 10% aq NaHCOB,
water, and brine, then dried with Na2SO4. T:_heosd])v nt was evaporated and

the crude product was puriNGCed Al a sgc sipg a 00 50% Et CAc/ Hexanes
oun J (9. 799 was isolated as a
', 0 062750 CT/FUSOZI 03672 -85 Conpound

gradient as the nobile phase.
solid. NNI-12 OOS, 0 0 CN
50

Compound XXXII
10
Compound XXXII. Compound V (0.50 g, 0.85 mmol), zinc (Il) cyanide (65 mg,
0.55 mmol), zinc dust (11 mg, 0.17 mmol), 1,1’-Bis(diphenylphosphino)ferrocene (21
mg, 0.04 mmol), and tris(dibenzylidineacetone) dipalladium (17 mg, 0.129 mmol) were
added to a 25 mL flask. Dimethylacetamide was added and the reaction mixture was
15 placed under N; blanket and heated to 110 °C. The reaction mixture was stirred at
110 °C for 4 h, then partitioned between EtOAc and water. The organic layer was
washed with 2M ammonium hydroxide, water, and brine, then dried with MgSO,.
Evaporation of the solvent afforded 0.49 g of an oil that was purified via sgc using a
20%-25% EtOAc/Hexanes gradient mobile phase to afford compound XXXII (0.20 g).
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25 Compound XXXII

Compound XXXIll. Compound V (0.51 g, 0.87 mmol),
tris(dibenzylidineacetone) dipalladium (40 mg, 0.04 mmol), 2-(dicyclohexylphosphino)-



Compound 50. Conpound 49 (10.16 g, 18.87 mmvl) was dissolved in 300 nL 5
of p-dioxane and 300 nL of 1.0 Maq Li OH was added. The reaction m xture
was stirwed2as27s¢ for 3 h. The reaction mxture was dil utrea/usot/mseCH2Cl 2.
The | ayers were separated, and the organic |ayer was washed with water and
brine, then dried with Na2SO4. The solgge_nts were evaporated to give 9.0 g
of crude Conpound 50. 10 F OGS F ~\ HF SO S=00 Conmpound XXI X 15

croty 2 DB B SERFERD. R dltimqaﬂ%ﬂ&ﬂ%‘{im 2RI AR ¢ e

flask waem@la@cm@ncﬁﬁaék unvfkia'Q{léJbleﬂReDfTéluehé (Z.5anhywas delded, Q)TIoWedZI 1
mol ) di ssolved in 20 CH2Cl 2 (50nL) was added dropw se over 1 h. The

react i oRYHezapbenare ininer &4 & 1vg, 3. 19 mgol). 78her eacﬁ@ndmxwr BY3s &Eﬁeq’ enoved,
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crude product was purified via sgc using 1:2 Et OAc/ Hexanes as t 25
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g 90 0.8 blle phaslg) followed by g g/OI\E/SIeO?-?M g/:c;rétg%?c%(?"ﬁglexaneg?no ile pha\se to give

10 0.11 g of an oil as product.

' Compound XXXIV
Compound XXXIV. Compound V (264 mg, 0.45 mmol), sodium tert-butoxide
(103 mg, 1.07 mmol), tris(dibenzylideneacetone) dipalladium (107 mg, 0.116 mmol),
20 and 2-(di-tert-butyl-phosphino)biphenyl (61 mg, 0.20 mmol) were added to a Schlenck
flask under N,. THF (1.5 mL) and cyclopropylamine (0.6 g, 10.5 mmol) were added
and the reaction mixture was stirred for 24 h at rt. EtOAc and 1 M aq HCI were added
and the layers were separated. The organic layer was washed with 1 M aq HCI,
water, and brine, then dried with MgSQ,. Filtration and evaporation of the solvents
25 gave an oil which was purified via sgc using 25% EtOAc/Hexanes as the mobile

phase. Compound XXIV (109 mg) was obtained as a foam.



S=00 F Conmpound XXX 5 Conpound XXX. Conpound XXX was prepared from
conpound 47 using the procedures in exanple Il. Conpound XXX: 1H NWVR (300
MHz, CDCI8P:.02868583-8.22 (m 3H), 8.00-7.94 (m 2H), 7.6@CT582/3r21 H),
7.53-7.37 (m 4H), 7.16-7.05 (m 1 H), 5.160 (d, 9 Hz, 1 H), 4.88- 10 4.83
(m 1H, 2.17-2.06 (m 1 H, 1.65 (d.gg-Hz, 3H), 1.28-1.20 (m 2H),
0.97-0.90 (m 2H. GSFN~FF S,,\ 11 O (r00 N O 15 Conpound XXXl
Conpound XXXI. The potassium salt of conpoundé()(?( (56 ng, 0.09 mol) 20
was dissolved in CH2Cl 2 (5 ) and Na2HPO4?( J§ 0.91 nmmol ), and urea-
hydr ogen per oxi de conpl ex ed. Trifluoroacetic
acid was added (47 ny, 0.22 : re&bti m xture was refl uxed
for 4 h then left stirring overng gigl ak-rt. i onal urea-hydrogen
per oxi de conplex (85 ng, O. 9 ﬁ”j';lﬁh TFAA (0.56 mml ) were added and the
reaction m xture was refl x\% The 25 reaction m xture was al |l owed
to cool to rt and diluted c®Ci 2 and water. The | ayers were separated
and the organic | ayer was ed with water, dried with Na2SO4, and
concentrated. The crude product was purifi ed via PTLC on silica using
Et OAc as the nobile phase to gi veanpaynde®™XVof conpound XXXI. WO
02/ 062750 PCT/ US02/ 03672 -87

5 Compound XXXV. Compound XXXV was prepared from compound 5

according to the procedures in Example XIX.

Compound XXXV: 'H NMR (300 MHz, CDCls):  8.88 (d, 1.2 Hz, 1H), 8.51-8.56 (m,
2H), 8.31 (dd, 8 Hz, 1 Hz, 1H), 8.18 (dd, 8 Hz, 1 Hz, 1H), 8.08-7.96 (m, 3H), 7.62-7.48
10 (m, 3H), 5.51 (d, 9Hz, 1H), 4.90-4.70 (m, 1H), 1.62 (d, 7 Hz, 3H).
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Compound XXXVI
Compound XXXVI. Compound XXXVI was prepared from compound XXXV
according to the procedure in Example XIX.
20
Compound XXXVI: "H NMR (300 MHz, CDCls): & 10.19 (d, 7.8 Hz, 1H), 8.27-8.42 (m,
4H), 8.13 (dd, 7.8 Hz, 2.1 Hz, 1H), 7.93 (d, 8.4 Hz, 2H), 7.78-7.63 (m, 2H), 7.59 (d, 8.4
Hz, 2H), 4.80 (m, 1H), 1.44 (d, 6.9 Hz, 3H).
25
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Conpound XXXI:1H NVR (300 MHz, CDCI3): 5 8.38-8.29 (m 2H), 8.17 (d, 8 Hz,
1H, 8.07-8.02 (m 1 H, 7.91-7.85 (m 2H), 7.56-7.36 (m 5H), 6.11 (d, 8
Hz, 1 H) ,wo0.084645/8 (m 1 H), 2.12-2.01 (m 1 H), 1.57 (@CTAISA2/03BF) ,
1.21-1.12 (m 2H), 0.92-0.86 (m 2H. 5 0F NCDSF ~\ 1 HF 11 'O S=00
F Compound XXXI'I 10 Conpound XXXII. Ceppound V (0.50 g, 0.85 mml), zinc
(I'l') cyanide (65 ng, 0.55 mmol), zinc dust (11 ng, 0.17 mol),

1, 1" - Bi s(di phenyl phosphi no)ferroce MFM mol ), and
tris(dibenzylidineacetone) dipall adl OmPeE? ng, 129 mol ) were added to a
25 nL flask. D nmethyl acetam de was added and the reaction m xture was 15

pl aced under N2 bl anket and heated to 110 C. The reaction m xture was

stirred at fiempousd XXKVIl WB@WQ’ PQ@%&O B2 e P48 Aol hWas whs sl vedrine
ngﬁ@dflze@lﬁ\%épmﬁfQﬁ@\}‘é%fc\)/raa%l on of e soqjvent ng}r S%Ctb(ﬁﬂgmam %

oi It hatwasastirpad af iembaramregbewamgw°02ta%42€(%cﬁt@6déy£xaheseg¢taﬂ1 mibtture
nobi | e phase to afford conpound XXXI1 (0.20

=00 O FVa@sslawehiusee xR and p@@ﬁﬂbaﬁacmteg Ed;@ﬁwvﬁfda@d@@ as% the lcwee;sz

o Cal oy RSPRS00 B b Aaia ) d a7 eSO aflfBdractes

with EtOAc. The combined organic layer was dried with MgSO4 and concentrated to

HFF

10 give 0.29 g of an oil. The crude product was purified via sgc using a 25%-33%
EtOAc/Hexanes gradient as the mobile phase. The fraction containing Compound
XXVII was repurified via sgc using 3% MeOH/CH,Cl, as the mobile phase to give
0.05 g (15%) of Compound XXXVII as a solid.

15
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Compound XXXVIII
20
| Compound XXXVIIl. Compound XXXVIII was prepared from compound XXXV
according to the procedure used to prepare compound XXXII.
25

Compound XXXIX
30



- 88 bi phenyl (36 ng, 0.103 nmol), and sodiumtert-butoxide (204 ng, 2.12
nmmol ) were added to a Schlenck flask under N2 bl anket. Toluene (2.5 nl)
was addeawofoolobxded by benzophenone imne (210 ng, 1.15 meolySo2/Tise2
reaction mxture was stirred overnight at 70 C under N2. The reaction

m xture was allowed to cool to it and _]?,MS aq HCO was added. The reaction
m xture was diluted wwth Et OAc and the Tayers were separated The organic

redul ting marermaHnLRRXRE o FRimeprExxiIiD, oo d ol SAisg SRR o1

The cr U%e%ﬁ@FFB rM@FarR:!JV’vlafér?@' rm_)a Pa@sgmwaa@)oaé% @H@Eb%«zf RXGNERd
gradi ent nobile phase, by a 459t OAc/ 50%Hexanes m)bl | e

phase t wrgavwdrngmpemxgiecﬁoramlem(o 1@‘59,p‘r 6aummol JWwede@dded aml the reagtiohH ' S

0. a5 ol Rurkhrtalived BT ERR. "Dt oarOR HEHneiGis cifiBIRARTE AL 8Rd ™

tris(5li hegsndd Wrheasst ones sélV@ﬁﬂs' \ﬁéﬂelme(pik%telm;ncpthbj&udmpirdduct%@asiﬁﬁhfled

2-(di-tert- biﬁyl-phosphln i phenyl (61 ny 20 mol % were added to a
Schl enckid Pde andae: NQ'”QT%Q? (Eioﬁc{iﬁeyareﬁsda%vm webtephase feaffords g, 10.5

I t d f 24 h at it.
EFDOAZ: \gﬁf Eﬁﬁﬁg)?%p%vg gggg}éb ggr??(%itqgrfa;\g?ssvé;;esepg at ed. '?'hel organi c

| ayer was vvashed with 1 Maqg HCI, water, and brine, then dried with MgSH.
Filtration and evaporation of the solvents 25 gave an oil which was
purified via sgc using 25% Et OAc/ Hexanes as the nobile phase. Conpound
XXI'V (109 ng) was obtained as a foam WD 02/ 062—7‘:‘8 BT/ Us02/ 03672 -89 C
SD F N

@) °S

10
10
Compound XXXX
15 Compound XXXX. Compound XXXX was prepared from compound 2
according to the procedures in Example II.
HO i
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Compound XXXXI

Compound XXXXI. Compound XXXXI was prepared from compound XXXX

according to the procedure used to convert compound 16 to compound X.
25



~\1 F HF S 110 =00 O N Conmpound XXXV 5 Conpound XXXV. Conpound XXXV
was prepared from conmpound 5 according to the procedures in Exanple Xl X
Conpound W&X2062rkd NMR (300 MHz, CDCI3): 8 8.88 (d, 1.2 HzpCI/ud/08751-8. 56
(m 2H), 8.31 (dd, 8 Hz, 1 Hz, 1 H), 818(dd, 8 Hz, 1 Hz, 1 H), 8.08-7.96
(m 3H), 7.62-7.48 10 (m 3H), 551 (¢ 1 H, 4.90-4.70 (m 1 H),

1.62 (d, 7 Hz, 3H. d S F ~\ E SOO N'0 15 Conpound XXXVI
Conmpound XXXVI. Conpound ) : XXV vvas prepared from co?ﬂound XXXV accordi ng
to the procedure in Exanple XIX 20 Oorrpound XXXVIC, N AMR (300 MHz,

CDCI 3): 6 10.19 (d, 78Hz\§z;;l>f wg__lp’sdd 78Hz,2.1
Hz, 1 H, 7.93 (d, 8.4 Hz 7. 2HH 7 (d, 8.4 Hz, 2H),
4.80 (m 1 H, 1.44 (d, 6.9 F O S-f-F F [/ S,

Compound XXXXII

Compound XXXXIl. Compound XXXXI (0.15 g, 0.264 mmol) was dissolved in
DMA (5 mL). Potassium iodide (0.22 g, 1.30 mmol), cesium carbonate (0.19 g, 0.58
10 mmol), and 2-bromopropane (49 mg, 0.398 mmol) were added and the reaction
mixture was left stirring at rt over the weekend. EtOAc was added and the reaction
mixture was washed with satd. aq NH4Cl and water. The organic layer was dried with
Na,SO,4 and concentrated. The crude product was purified via sgc using 3%
EtoO/CH,CI, as the mobile phase to give 83 mg (51%) of Compound XXXXII.
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20 Compound XXXXII

Compound XXXXIIl. Compound XXXXI (0.10 g, 0.176 mmol) was dissolved in
DMF (2 mL). Sodium hydride (7 mg, ca 1.2 eq) and bromomethylcyclopropane (26
25 mg, 0.19 mmol) were added and the reaction was stirred at 50 °C for 4 hr then
allowed to cool to rt. EtOAc and water were added, and the layers were separated.

The organic layer was washed with water and dried with Na,SO4. The solvent was



500 O N WO 02/062750 PCT/ US02/ 03672 -90 Conmpound XXXVI| Conpound XXXVI I .
Compound XXXV (0.312 g, 0.548 mmol) was dissolved in 5 2 propanol (20 nml)
and 1.0 Mve@2Mex2sh was added (10 nl). The reaction m xt urePCRASOZ0I6N? ed at
tenperatures between 80 Cto 84 C for six days. The reaction m xture was
allowed to cool to rt and partially coggentrated. EtOAc was added and the
| ayers were separated. The aqueous |ayer was acidified wwth 1 Maq H2SO4

and extracted i th, Et QAc, The cpmbi ned.organic | ayer. Al with S
and concunboateian thy i eS0T o PaLRCE IR Sda uSh el B ChiTetinet 4
purifi e¢ghe/hrdbiephasens give? P5niP4 %S SFCOMPOARESCAXRMI.ent as the nobile
phase. The fraction contai ning npound XXVII was repurified via sgc using
3% MeOH/ CH2CI 2 as the nobile phase to give 0.05 g (15% of Conpound XXXVI |

as a solid. 15 NCSF ~\ ( HF F -~0O Q0@ @\Q;@) nd XXXvi1l 20 Conpound
XXXVI'1T1. Conmpound XXXVI | | ar ed om-€ u XXXV according to the
procedure used to prepare gonp 25 3:{0 H2NIT I NF F S
110 y S\\O F
1]
S=00
e
F
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Compound XXXXIV

Compound XXXXIV. Compound XXXXIV was prepared according to the
10 procedure used for Compound XXXXIIl using ethyl iodide as the electrophile and

stirring the reaction at rt overnight before workup.

15 Compound XXXXV

Compound XXXXV. Compound XXXXI (0.40 g, 0.70 mmol) was dissolved in
DMF (8 mL) and NaH (62 mg, ca 2.2 eq) was added. The reaction mixture was stirred
20 for 30 min. Sodium iodide (0.52 g, 3.46 mmol) and 2-chloroethyl methyl ether (80 mg,
0.85 mmol) were added. The reaction mixture was stirred for 1 h atrtthen 5 h at 110
°C. The reaction mixture was allowed to cool to rt. EtOAc and satd ag NH4Cl were
added and the layers were separated. The organic layer was washed with water and
dried with NaxSO4. Evaporation of the solvent, followed by sgc using 50%
25 EtOAc/Hexanes as the mobile phase, afforded 0.21 g (48%) of Compound XXXXV.



S=O0 0 O F Conpound XXXI X 30 WO 02/062750 PCT/US02/03672 -91 Conpound
XXXI X. Conmpound XXXI'I (0.10 g, 0.17 mmol) was dissolved in acetone (1.5
m -) and wetoet6x730 nL) . Pot assi um carbonate (3 ng, 0.022 nwojusanaser2

ur ea- hydrogen peroxi de conplex (0.16 g, 1.70 mmol) were added and the
reaction mxture was stirred overni ght9 rt. The reaction m xture was
diluted with EtOAc and 5 washed with water. The solvents were evaporated
and the crude product was purified via PTLC on Si02 using 50%

Et OAc/ Hexanes as the m)brlease to afford Gorrp und )Q(XI X (75 rrg, 73%

as a solid. OO0 F jJNFF S SN0 0 F Ca 15 Conpound XXXX
ound acc@%dlng to the procedures I n
- - S\ F O 20 Conpound XXXXI

Conmpound XXXX was prepared fromf

Example Il. HOSOF ~\ | HF
S= OO
X A
| O
~N
Compound XXXXVI
5 Compound XXXXVI. Compound 50 (50 mg, 0.11 mmol) was dissolved in

CH.Cl, (3 mL) and acetic acid (7 mg). Acetone (6 mg, 0.13 mmol), and NaBH(OACc)3
(36 mg, 0.169) were added, and the reaction mixture was left stirring at rt overnight.
EtOAc was added and the reaction mixture was washed with 10% Na,COg3; and water.
The solvents were evaporated and the crude product was purified via PTLC on SiO;

10 using EtOAc as the mobile phase. The resulting product was dissolved in EtOAc and
HCI in Et,O was added causing a white precipitate to form. The solvent was removed
and the precipitate was washed with Et,O and dried in vacuo to give 32 mg (49%) of
compound XXXXVI as a solid.

15

Compound XXXXVII

20 Compound XXXXVIH. Compound XXXXVIl was prepared according to the
procedure used for compound XXXXVI using cyclopentanone as the carbonyl source.



Compound XXXXI . Conpound X)<XXlI was prepared from conpound XXXX according
to the procedure used to convert conpound 16 to conpound X. 25 WD 02/ 062750
PCT/ US02/WBeZ86275®2 O, OF N. S--(-F F S (r500 F Conmpeamdspodsrs 5
Compound XXXXII. Conpound ) (XXXl (0.15 g, 0.264 mmol) was dissolved in DVA
(5 m). Potassiumiodide (0.22 g, 1.30ggmol), cesium carbonate (0.19 g,

0.58 10 mmol ), and 2-bronopropane (49 ng, 0.398 mmol) were added and the
reaction mxture was left stirring at it over the eekend. Et OAc was added
and the reaction mxture yvas washed with satd. MCl and water. The
organic | ayer was dried Na2804 and concentr . The crude product
was purified via sgc using 3%™E 221 2as Nhe wobi | e phase to give 83
ng (51 % of Conpound XXXXI 1. .S H H S (r00 F O 20 Conpound
XXXXI 11 Conpound XXXXI 1. Conpols '-6’ 0.10 g, 0.176 mwvl) was di ssol ved
in DVF (2 mL). Sodium hydride ( _rg; @a 1.2 eq) and

br onmonet hyl cycl opr opane (2 Y .19 mol ) were added and the reaction
was stirred at 50 C for 4 rt no

Compound XXXXVIII

Compound XXXXVIII. Compound XXXXVIIl was prepared according to the

procedure used for compound XXXXVI using cyclohexanone as the carbonyl source.

10
Compound XXXXIX

Compound XXXXIX. Compound XXXXIX was prepared according to the
15 procedure used for compound XXXXVI using cyclopropanecarboxaldehyde as the

carbonyl source.

20

Compound XXXXX

25



allowed to cool to it. EtOAc and water were added, and the |ayers were
separated. The organic |ayer was washed with water and dried with Na2SO4.
The sol vewD ae27%80 02/ 062750 PCT/ US02/ 03672 -93 evapor at @dTarsd2/e3se2 cr ude
product was purified via sgc using 33% Et OAc/ Hexanes as the nobil e phase
to give 15 ng (14% of Compound XXXXI'llgg00O F ."SF O HSF 11 0 5=00 O
F 5 Conpound XXXXI'V Compound XXXXIV. Conpound X) CXXI'V was prepar ed

265011 1L S5pdShn o000t syl ITE0G D61 PhRE i O

as the electrophile and stirring the reac
wor kup @SOIUIDOFF of'‘bgrame t THA (F.0 1@, $.0 M, 3DOmMEI). 15h€cmmtw1fdmma®é\1(/vé?©rmound

d | ved d
Nai (62 TIOE o oM alave] se goohindty CheSPBHoR AeLPerRaed Me@an@@%a or
30 min. rﬁggenm k@ Bid] 95 2L )averd: ARIGHEN] tHEsAIR 's‘HIlS’tﬁH‘\)Gés %’BF F&i'ﬁef
(80 5 mol) were added. The reaction m xture was st rre
rt tgn & rh &bereactian mixiure was cooeentiated madvietOAd Wesedded. dhel resultmg

Et OAc an&)l&t%rgwgg w%%ld With & aq NaOH and water, then dried with Na,SO.. The solvent
was evaporated and the crude product was purified via PTLC using 40%
EtOAc/Hexanes as the mobile phase. The product isolated from this step was
dissolved in EtOAC, and HCI in Et,O was added causing a precipitate to form. The

10 solvent was removed and the precipitate was washed with Et,O and dried in vacuo to
give 22 mg (21%) of Compound XXXXX as a solid.

15

Compound 51

Compound 51 was prepared from Compound 2 according to the procedures in
20 Example 11.

25 Compound XXXXXI

Compound XXXXXI. Compound XXXXX| was prepared from compound 51
according to the procedure used to prepare compound XXXXVI.



added and the |ayers were separated. The organic | ayer was washed with
water and dried with Na2SO4. Evaporation of the solvent, followed by sgc
usi ng 50%P92B618c/ Hexanes as the nobil e phase, afforded ®CITWSE2/(3%329 of
Compound ) Q( XXV. WD 02/ 062750 PCT/ US02/03672 -94 H cs'oo N Conpound
XXXXVI 5 Conpound XXXXVI. Conpound 50 (gp.ng, 0.11 nmmol) was dissolved in
CH2ClI2 (3 m-) and acetic acid (7 ng). Acetone (6 ng, 0.13 mml), and
NaBH(OAc)3 (36 ng, 0.169) were added, and the reaction mxture was |eft
stirring at rt overnight. EtOAc was added and the reaction m xture was
washed with 10% Na2CO3 and water. The solvents were evaporated and the
crude product was purified via PTLC on Si02 10 using EtOAc as the nobile
phase. The resulting product was di ssol ved iEl Et OAc and HC in Et20 was

added causing a white precip o] ent was renoved and the
dd in ac 0 give 32 ng (49% of
- | =00 Conmpound XXXXVI1 20

precipitate was washed with Et?2
I Oprepar ed according to the procedure

conpound XXXXVI as a solid. 15
Conmpound XXXXVI'|. Conpound XXXXV
used for conmpound XXXXVI ust ent anone as the carbonyl source. WO
02/ 062750 PCT/ US02/ 03672 @ H S~. 0 S=00

F

5
Compound XXXXXXII
Compound XXXXXII. Compound XXXXXIl was prepared from compound 51
according to the procedure used to prepare compound XXXXVI using 3-methyl-2-
10 thiophenecarboxaldehyde as the carbonyl source.

Compound XXXXXIII
15
Compound XXXXXIIl. Compound XXXXXIII was prepared from compound 51
according to the procedure used to prepare compound XXXXVI using benzaldehyde
as the carbonyl source.
20

25 Compound 52



Compound XXXXVI11 5 Conpound XXXXVII1. Conpound XXXXVIII was prepared
according to the procedure used for conmpound XXXXVI using cycl ohexanone as
t he carbowgloze@rsce. H S,.0 S=00 O N 10 Conpound XXXXI RCTarsppesgsd2 XXXXI X.
Compound XXXXI X was prepared according to the 15 procedure used for
conmpound XXXXVI using cycl opropanecar hggal dehyde as the carbonyl source.
20 A N~ 00 OO0 F O Compound XXXXX 25 WD 02/062750 PCT/ US02/ 03672 -96
Compound XXXXX. Conpound XXVII1 (0.10 g, 0.197 nmmol) was dissolved in a

[ uti f b i THE 0 1.0 1.0 | ),... Th ti ] xt
e vef uxed 1 or GORPPHEA 2 Glnpad iR pap dreRa o U G lRb By
concent r at ed.thdprbRired b EXAmpleandvith Dar3@neSlifdriy Alolidevasenadiigsl and the

resulting solution was stirred for 5 h 5 at it. The reaction m xture was
concent r at ed edeeiraggh®dc was added. The resulting solution was washed with
aq and water, then dried with Na2SO4. The solvent was evaporated and
the crude product was purified via PTLC using 40% ELQAc/ Hexanes as the
nobi | e phase. The product isolated fromthis step @

NS

O
- N
Z "8

Compound XXXXXIV
10
Compound XXXXXIV. Compound 52 (0.29 g, 0.67 mmol), cesium carbonate

(0.44 g, 1.35 mmol), tris(dibenzylideneacetone) dipalladium (31 mg, 0.034 mmol),
dppp (28 mg, 0.068 mmol), and 2-bromopyridine (0.16 g, 1.01 mmol) were dissolved
in 11 mL of toluene under Nz blanket. The reaction mixture was stirred at 80 °C

15 overnight under N2, then allowed to cool to rt. CH,Cl, was added and the reaction
mixture was washed with 2M aq NaHCO3;, water, and brine. The organic layer was
dried with Na,SO, and the solvent was evaporated. The crude product was purified
via sgc using EtOAc as the mobile phase. The resulting material was dissolved in
EtOAc and a solution of HCI/Et;O was added. The solvents were evaporated to give

20 145 mg (42%) df Compound XXXXXIV as a solid.

25 Compound XXXXXV



di ssolved in EtOAC, and HCl in Et20 was added causing a precipitate to
form The 10 solvent was renoved and the precipitate was washed with Et20
and driedwprmexss® to give 22 ng (21 % of Conmpound XXXXRCagisex/ewwhi d. NH2
S,.cYsoo F 15 Conmpound 51 Conpound 51 was prepared from Conpound 2
according to the procedures in 20 Exagple 11. . 0): H SO0 F 25
Compound XXXXXI Conpound XXXXXI . Conmpound XXXXXI was prepared from conpound

51 d

02/ 062750 POEARBORBIBOBRRRY, GHRBBuATHBORPTS 82 6! Ritnd i H4E dis¥iyed ding
XXXXXI 1 néeastiaesid 0 pped 1.000ma Nad EXKEE4dddeda@opnEparie feaotiore anxtarsdasl
accor di n?IZto t he procedure_used to prepare conmpound XXXXVI

u
3- et hystized ﬁ(bmﬁpoﬁ@lﬁ@ﬁdtaﬂ'b@i%ﬂi@&wﬂédla@ wag ceaedyraied @@d@@acge@j withh H s
EtOAc. The organic layer was washed with 1 M aq HCI, water, and brine, then dried

5 with MgSO,. The solvent was evaporated and the crude product was purified via sgc
using 25%-33% EtOAc/Hexanes as the mobile phase. Compound XXXXXV (0.82 g,

90%) was isolated as an oil.

Compound XXXXV: "H NMR (300 MHz, CDCls): & 8.56 (d, 3.9 Hz, 1H), 8.31-8.22 (m,

10 2H), 8.124 (d, 2.7 Hz, 1H), 8.05-7.95 (m, 1H), 7.92 (d, 8.4 Hz, 2H), .750-7.45 (m, 1H),
7.92 (d, 8.4 Hz, 2H), 7.27-7.23 (m, 2H), 5.8 (d, NH, 1H), 4.85-4.75 (m, 1H), 3.99 (s,
3H), 1.58 (d, 7.2 Hz, 3H).

15
Compound XXXXXVI

Compound XXXXXVI. Compound 50 was converted to compound XXXXXVI

20 according to the procedure in Example Il.

Compound XXXXXVI: 'H NMR (300 MHz, CDCl3): & 8.56-8.52 (m, 1H), 8.31-8.23 (m,
3H), 8.02-7.90 (M, 4H), 4.87-4.78 (d, 7 Hz, 1H), 4.69 (m, 1 H), 2.66 (s, 3H), 2.16-2.06
(m, 1H), 1.51 (d, 7 Hz, 3H), 1.27 —1.17 (m, 2H), 0.96-0.90 (m, 2H).

25
Cl
_Cl
e
Compound 53
30

Compound 53. 2-fluoro-4-chloroaniline (22.90 g, 151 mmol) was dissolved in
120 mL of AcOH and 80 mL of concentrated HCI was added with stirring. The



S=0 O F Compound XXXXXI'I'l 15 Conpound XXXXXI11. Conmpound XXXXXII1 was
prepared from conpound 51 according to the procedure used to prepare
conmpound W&XX062786i ng benzal dehyde as the carbonyl sourc®CTAG02/@6Y2 NH2 S,
00 O 25 Conpound 52 WD 02/ 062750 PCT/ US02/ 03672 -98 Conmpound 52. Conpound
52 was prepared from conpound 2 using.4phe procedures in Exanple 11 with
benzenesul fonyl fluoride as the initial electrophile. 51 OHNS ~0O 5=00

Co o SRR SO R o BRI RSP ™
di pal | adjisgBNedLin®0 nfl.: 88,0V adddtPever RBmiil., TReGE8ctiBPxtu®NWas stirred

2-bronopyridine (0.16 ?, 1.01 mol ) were dissolved in 11 nL of toluene
under NAopB@mistat OTe measepsarateflaskrE0ay et CuCkbwaadissoivediis 260emhiafht

e ng LNt o i S e 85 I P SRS
was  glr !rﬁﬁlg‘é&st. hThE2SErdf theaRh¥ehsGRre %8R8 36 B coMtEn’ddRe REBIHS!

was purifi
flask over 20 minutes causing a vigorous evolution of gas. After the addition was

complete, the ice bath was removed, and the reaction mixture was allowed to warm to
rt. The reaction mixture was poured into 500 g of chipped ice and the resulting solids
were collected, washed and dried to give 26.1 g (73%) of compound 53.

Cl

;;s{(':
F OO
Compound 54

10

Compound 54. Compound 53 (4.0 g, 17.5 mmol) was dissolved in acetone
15 (80 mL) and a solution of potassium fluoride (2.03 g, 35 mmol) in water (40 mL) was
added. The reaction mixture was stirred at rt overnight. It was partially concentrated
on the rotovap, then partitioned between CH,Cl, and water. Evaporation of the
solvent afforded Compound 54 (2.60 g, 70%) as an oil.

20
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Compound 55

Compound 55. Compound 55 was prepared from a-methyl benzylamine using
a procedure similar to that used to prepare compound 1. N-lodosuccinamide was

25 substituted for DBDMH and the product was recrystallized from isopropanol/water.



via sgc using Et OAc as the nobile phase. The resulting material was
dissolved in EtOAc and a solution of HClI/Et20 was added. The solvents were
evapor at eaotoe/oga79® 20 145 ng (42% of Conpound XXXXXIV asPpaTdmsbr/aié7D. ,0 F
iOHF SF SSQO0 ON 25 Compound XXXXXV WO 02/ 062750 PCT/ US02/ 03672
-99 Conmpound XXXXXV. Conpound XXXV (0.98%1q, 1.67 mmmol), was dissolved in
met hanol (40 m-) and 1.0 M ag NaOH was added (20 nL). The reaction m xture
was stirred at 70 C for 21 h. The reaction:m % ure was concentrated and
extracted with EtOAc. The organic | ayer_ was shed with I Maq HO, water,
and brine, then dried 5 with The”spl veMit "©&S evaporated and the
crude product was purified via u g- 25% 33% Et OAc/ Hexanes as the

nobi | e phase. Conpound XXXXXV (0. 2/3\ 90% was isolated as an oil.
Conpound XXXXV: 1H NMR (300 MHz, R:[Q:IQ): 8 8.56 (d, 3.9 Hz, 1H), 8.31-8.22
(m 10 2H), 8.124 (d, 2.7 Hz, 1 H, 8.05-7.95 (m 1 H), 7.92 (d, 8.4 Hz,
2H), .750-7.45 (m 1 H, 7.92 (d,cénfolrese2H), 7.27-7.23 (m 2H), 5.8 (d,

NH 1 H, 4.85-4.75 (m 1 H), 3.99 (s, 3H), 1.58 (d, 7.2 Hz, 3H. NS.CH3
g,0 5=00 O 15 N
Compound 56. Compound 55 (4.33g, 12.5 mmol) was dissolved in THF (50
5 mL)and TMEDA (5.6 mL, 37 mmol) was added. The flask was placed under N2
blanket and cooled to 0 °C. A solution of isopropyl magnesium chloride (2.0 M in
THF, 15 mL, 30 mmol) was added via syringe over 6 min. The reaction mixture was
stirred at 0 °C for 1 h. The resulting solution was transferred via cannula into a flask
containing compound 53 (15 mmol) in an ice-water bath over 15 min. The reaction
10 mixture was left stirring at 0 °C for 1.5 h. Aq NH,Cl was added and the reaction
mixture was extracted with EtOAc. The combined organic layer was washed with
brine and dried with MgSO,. The solvents were evaporated and the crude product
was purified via sgc using 1:4 EtOAc/Hexanes as the mobile phase. Solid compound
56 (3.5 g, 68%) was obtained.
15
Q0

N

S

Fdo

Compound 57

Compound 57. Compound 56 was converted to compound 57 using
hydrolysis and sulfonylation procedures similar to those described in Example Il
20
i Q O

N\

Cl /©/\N/S\CF3
S
O

Compound 58



Compound XXXXXVI Conmpound XXXXXVI. Compound 50 was converted to conpound
XXXXXVI 20 according to the procedure in Exanple I1. Conpound XXXXXVI: 1H
NVR (300 wWha2/0e2D8 3): 8 8.56-8.52 (m 1H), 8.31-8.23 (m P8HUSIB01822 7. 90
(M 4H), 4.87-4.78 (d, 7 Hz, 1 H, 469 (m 1H, 2.66 (s, 3H), 2.16-2.06
(mlH) 1.51 (d, 7 Hz, 3H), 1.27 -1.4g2(m 2H), 0.96-0.90 (m 2H). 25 C
, S O F Conpound 53 30 Conpound 53. 2-fluoro-4-chloroaniline (22.90

%sliédg‘c}"'v}t IpBlRRa T P 52 Y eSO i 0

m xt ur e di@&necaned- rh@rdép(bﬁfdh@léwbsTad@l@dC(QSNﬁgI,CRZGRﬁmZ)I )9, Sdtidmr)dride
di ssol ved in 40 nL of H20 was added over 10 mn. The reaction m xture was

3t ir rled 66 Grdispersian iy mineral gily 18 rg?b\aaa@édﬁdﬁw theggagiipromixtuig wagstirred
bubbt edaipd Eribr BoThe tEibhoniBalrents YiSnGRE Biiniice fatr sRBficrehy ey, 182

fl asks wat@ARddRtk b@dri‘tﬁlaﬁy@ﬁ%@mledfwfthQS@padd tié 8slventsaneréCevapdiates.

causing_a vigarous evolution of gas. After the addition was _conplete, the

ice batH h%@uei@m@dc V&aﬁjpww@wa@gpwna 2292 MeQHG A de maiertiasette it .

The rea of chipped ice and the resultin
sol i ds re cogﬁ ect éﬁ?@orﬂ@ﬁﬁ@d’ %%3% egdfgo gi ve Fz)g 1 g (73% of conpound °
53. 10 ; S,F F OO Conpound 54

10
Compound XXXXXVII

Compound XXXXXVII. Compound 57 was oxidized to compound XXXXXVII
15 using a procedure similar to that used to oxidize Compound XIX to compound XXI.

It will be understood that various modifications may be made to the
embodiments and examples disclosed herein. Therefore, the above description
20 should not be construed as limiting, but merely as exemplifications of preferred
embodiments. Those skilled in the art will envision various modifications within the pe
and spirit of the claims appended hereto.



Compound 54. Conmpound 53 (4.0 g, 17.5 mol) was di ssolved in acetone 15
(80 mM-) and a solution of potassiumfluoride (2.03 g, 35 nmol) in water
(40 mM -) wed2/oexfded. The reaction m xture was stirred at PCTase2/086g0t . |t
was partially concentrated on the rotovap, then partitioned between CH2Cl 2
and wat er. Evaporation of the solvent _gpkgerded Conpound 54 (2.60 g, 70% as
an oil. 20 O N1k CF3 Conpound 55 Conpound 55. Conpound 55 was prepared
fron1a-qﬁ%2%%ﬂﬁenzylanine using a procedure simlar to that used to
prepare C d 1. NI odosuccinam de was 25 substituted for DBDWVH and the
product was recryst.alliZxednipound sfabe Gprangd/ water. WO 02/ 062750
PCT/ US02/ 03672 -101 O d I | NIk CF3 F OSO Conpound 56 Conpound 56.
Compound 55 (4.33g, 12.5 mol) was dissolved in THE (50 5 nL) and TMEDA
(5.6 nL, 37 mmol) was added. The flask was ﬁged under N2 bl anket and

|

cooled to 0 C. A solution of isopropyl mag umchloride (2.0 Min THF,
15 m., 30 mmol) was added vi a i nge i Y~ Fe reaction mixture was
stirred at 0 Cfor 1 h. The ul ing sol Yyiti onywas transferred via cannul a

into a flask containing conpey I)Zanan ice-water bath over 15
mn. The reaction 10 mixture W&s Ief—t sti {Rig a0 C for 1.5 h. Agq NH4C
was added and the reaction mture was extracted with Et OAc. The conbi ned
organi c | ayer was washed with brine and dried with MySO4. The sol vents
wer e evaporated and the crude product was purified via sgc using 1:4

Et OAc/ Hexanes as the nobile phase. Solid conpound 56 (3.5 g, 68% was
obtained. 15

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or sterecisomer of

the compound or of said prodrug; wherein:

R'is H, alkyl, haloC4-Cg alkyl, cycloalkyl, cycloalkylNH-, arylalkyl,
10  heterocycloalkyl, heteroaryl, N(R?)2, or NR?aryl, unsubstituted aryl or aryl substituted
with one to three X;
R? is the same or different in each occurrence and is independently selected
from H or C4-Cg alkyl;
R%®is H, C4-Cs alkyl, CI, F, CF3, OCF;H, OCF3, OH or C4-Cg alkoxy;
15 R*is H, C-Cs alkyl, C4-Cs alkoxy, cycloalkyl, alkenyl, aryl, benzyl, heteroaryl,
heterocycloalkyl, aryINH-, heteroarylNH-, cycloalkyINH-, N(R?),, or NR?aryl, said alkyl,
alkoxy, cycloalkyl, alkenyl, phenyl or heteroaryl optionally substituted with one to three

X
R®is H or C4-Cg alkyl;
20 R®is H or C4-Cg alkyl; or
R%and R°® taken together with the carbon atom form a carbonyl group;
O

L' is C4-Cs alkylene, C,-Cgalkenylene, C(R?)s, )]\ , -CHOR?-, NOR®-, -SO5-,
-80-, -8-, -O-, -NR%, -C(0O)NR%, -NR2C(0)-, -CHCF3- or -CF,-;
0
L2 is a covalent bond, C4-Cs alkylene, -C (R?)-, /“\ -CHOR?-, -C(R?)OH,
25 NOR®, -SOy-, -NR?SO5-, -SO-, -S-, -O-, -S0,NR?-, -N(R?)-, -C(O)NR? or -NR?C(0)-;



00 d I I NS CF3 F OSO Compound 57 Conpound 57. Conpound 56 was
converted to conpound 57 using hydrolysis and sul fonyl ati on procedures
sim | ar twotlhoersdescri bed in Exanple 11. 20 00 C | | RCCRB02/036050 C<r
Conpound 58 WO 02/ 062750 PCT/ US02/ 03672 -102 Conpound 58. Conmpound 57 (0.1
Qg, 0.22 mmol ) was dissolved in 1 nL ofpgdi oxane and 2-nmer captoi m dazol e
was added (28 ng, 0.28 mmol ). Sodi um hydride (60% dispersion I n m neral

oil, 18 np)
h. The react?@

e S S ORI I oPhe e Bedbh i it Frdved Srne.

The or g@N,0CHyE[ OGFE,GH;| e)dzlw dRzl\/gﬁ@s alRgl, t:y@oaqurm@am@rwo@%mk@tﬁd
The crude product was purified via sgc using 95 MeOH CH2Cl 2 mobi l'e

phase t & OQW

-Geeal ey @Wcleﬁlk&bﬁweaﬂwt%ma@ ﬁy%@lsylalkexydlet@roa{b# I\ |

3 SON @%X)ﬁﬁ@ npound 57 was
oxi di zed” t 07 ngdrr%oucgg X%@%/I P2 thaqgg a procédure Si nﬁ?ar to that used to

oxi di ze Conpound Xl X to conpound XXI.

5 Y is a covalent bond, -CHy-, -SO»-, or ;

O

Z is a covalent bond, -CHs-, -SO»- or /U\; or

Y, R', Z and R? can be taken together with the nitrogen atom to form a

heterocycloalkyl; with the proviso that if Y is a covalent bond, R' cannot form a N-N

bond with the nitrogen atom; and

10 n is an integer of 0 to 4.

2. A compound according to claim 1 wherein

O
15 L" is -SOy-, -CHy-, -CHCHa-, /U\ -C=NOR?, -C(CHj3).-, -CHOH-, -O-,
-S- or -S=0;
O : ——9—
L2 s -SO»-, /U\ -CHg-, -CH(CH3)--C(CHa)-,  CHM2 | .NH-, -O-, -
CH
_(I;_
NHSO,-, -NHC(O)-or OH ;
R"is H, -CH3NH,, -CH2CF3, -NHC3H7, -NHC,Hs, -NHC4Hg, C1-Cs alkyl,
20 -CF3, -CH(CHz3),, thiophenyl, morpholinyl, cyclopropanyl, benzyl, naphthyl,

C(CHa)s, NHphenyl, 3,5-difluorophenyl, phenyl, N-cyclopentyl or N(CHz)y;

R?is H or CHa:
R* is furanyl, pyridyl, pyrimidyl, thiophenyl, quinolyl, t-butoxy, alkoxyl,

cyclohexyl, phenyl, tolyl, CsHz, dimethylpyrimdyl, trifluoromethoxyphenyl,

25 morpholinylphenyl or CHs; with the proviso that when R* is t-butoxy, L® must be



It wll be understood that various nodifications may be nmade to the

enbodi nents and exanpl es di scl osed herein. Therefore, the above description
20 shoul dwpar/otysconstrued as limting, but nerely as exemplidSoretsions of
preferred enbodinents. Those skilled in the art will envision various

nodi fications within the pe and spirijogt the clains appended hereto. WO
02/ 062750 PCT/ US02/ 03672 -103- W claim 1. A conpound of the formula R5

RE NY-RL XIpnl i Z 32 L2L (R)nR_1IR4 5 a prodrug thereof, or
apharmaceuti caljj y accept able salt, soI vate [pr stereoi soner of the conpound
or of said pr kyICH@a oal kyl ,
cycl oal kyl NH, aryl al @Hi%Hﬂét e oc Iadoral kyl , %Q%ﬁ%@#\)&*‘ﬁt@@ or

NR2ar yl , unsmbbstlmmwdnthrqde torthmeyskutssmhmms,twtmih are ttine sametar difiemt \ndR2 i s
the sane or diffe ent n eacp ?c rrepce and |s i ndependently sel ected
fromH or CLEB] epdy seleqied oMl kyl, O, F, CF3, OCF2H, OCF3, OH or

Cl-C6 al koxy; 15 ¥ iy h&g ly JO,C@H I koxy cycl oal kyl , al kenyl
aryl, benzyl, heteroaryF Q% cyc‘1 ﬁkyl gryl NH-, heteroaryl NH,

cycl &l kyl NH- N( RR}s2H, G, CN]R2§)QJ-H3, QGGFg QCEyIH CHaIOIK@eyCemmrbailangyl :
al kenyl , phenyl or heteroaryl ~optionally substituted with one to three X
R5 is Hor C1-C6 al kyl; 20 ip.ﬁis H or Cl-C6 al kyl; or

Y is -SO,- or
Z is a covalent bond; or

R', Y, R? and Z taken together with the nitrogen atom form a morpholinyl

group.
10
3. The compound according to claim 2 wherein
L' is -SO2-or -CH-;
L2is -SO.-;
15 R'is CH3 or CF3.and
R* is phenyl, pyrimidyl or pyridyl, each of said phenyl, pyrimidyl or pyridyl
optionally substituted with one to three substitutents which are the same or
different, and are independently selected from the group consisting of C4-Cs
alkyl, C41-Cs alkoxy, OH, CF3 and halogen.
20 |
4. The compound according to claim 3 wherein the phenyl in R* is
substituted with OCHj3 or halogen.
5. The compound according to claim 4 wherein the halogen is
25 selected from fluorine and chlorine.

6. The compound according to Claim 1 of the formula



R5 and R6 taken together wth the carbon atomforma carbonyl group; 0 L1
is Cl-C6 al kyl ene, C2-C6al kenylene, C(R2)2, "'k, -CHOR2-, NOR 5 ' -S02-,
-SO, -SWO-00n6275NR2-, -C(O) NR2-, -NR2C(O -, -CHCF3- or -@F2A1S02/367L2 is a
coval ent bond, Cl-C6 al kyl ene -C(R2)2-, "K, -CHOR2-, -C(R2)OH, 25 NOR5-,
-S2-, -NR2S®2-, -SO, -S, -0-, -SCJZNIf? -N(R2)-, -C(ONR2- or -NR2C(O -
WO 02/ 062750 PCT/ US02/ 03672 -104 X is %e sanme or different, and is

i ndependently selected fromH, hal ogen, CF3, LN, OCF2H, OCF2CF3 OCF3,

OR2, C. -C6 alkyl, cycloal kyl, cycl oal koxy, Cl— Cé)\aJ,CRoxy, al koxyCi - C6

al koxy, O cycloal kyl, cycl oal kyleag no, cy |, ab keﬁé’z het er oal kyl , -
OS02R2, -COOR2, -CON(R2)2, NBR2 aryl; O 5Yis a
coval ent bond, -CH2-, -SO2-, 3 coval ent bond, CHZ- -802- or
; or Y, Rl, Z and R2 can be taken t géz\ er with the nitrogen atomto forma
het er ocycl oaI kyl; with the proyi 8 hat if Yis a covalent bond, Rl cannot
forma NN bond with the nltPog%l](&tom and 10 n is an integer of 0 to 4.
2. A corrpound according to claiml wherein 0 15 L1 is -S2-, -CH2-,
-CHCH3-, , -C=NOR2-, -C(CH3)2-, - , -0-, -S or -S=O 0 -C if L2 is
-So2-, "'k, -CH2- CH( CH3) - C(CHS) CH2, -NH, -0- CH3 -C NHSO2-,

- NHC( O) a Q{pd@g thereof, or a pharmaceutically acceptable salt, 'solvate or stereoisomer of

the compound or of said prodrug;

5 wherein X and R* are as shown in the table below:

OCH;. C{
F
OCH;
HsCO

OCF2H

OCHg3

CH3

L
O
T
-
L

OCF3

Cl




RL is H,

- CF3,

- CH3NH2,
CH( CH3) 2,

- CH2CF3,
t hi ophenyl

NHC3H7, - NHC2H6,

nor phol i nyl

-NHC4H9, O -C6 al kyl,
cycl opr opanyl ,

20

benzyl, napht hyl,

C( CH3) 3, Wopheer7sq 3, 5-di f1 uorophenyl, phenyl, N cycl openPgii/usn2/0CH3) 2; R2
is Hor CH3; R4 is furanyl, pyridyl, pyrimdyl, thiophenyl, quinolyl,
t - but oxy, al koxyl, cycl ohexyl, phenyL4 gqul, C3H7, di et hyl pyri ndyl ,
trifluoronmethoxyphenyl, 25 nnrpholinyIpRenyI or CH3; with the proviso that
when R4—s—t—butagxy—E2ust—be-WD-02/062750PCT/ US02/ 03672 -105 0 -G 11
-CH2-, |- CHCH3-, -|C( )2- of CH2, alM of the abpve optionally substituted
with oge T0 Threg SUBpTITUe ame or different and are
i ndependently sellected fron dependently Hor CH3; 5 X is
H d, |CF3, OCH3,| OCF3, OCH oalkyl; OYis -SQ- or
"k ; Zis a covdl ent bond; aken together with the
ni tr ogen—at-om forim a norphol | The conmpound according to
claim2 wherein |LO¢Hs- s ?-; 15 R1L is CH3 or CF3;
and R4 [is phenyl,| pyrimdyl| or pyy.li , each of |said phenyl, pyrimdyl or
pyridyll optional|lly substituted wth one to three substitutents which are
the sane or difflerent, and are indapgpdently selected fromthe group
consistling of G-|C6 alkyl,| C-C6 alkoxy, OH 3 and hal ogen. 20
CHs
Cl 7\
—N
S
SRNes
OCH; CsHy
CF3 C(
F
CF3 F
X
CF3
Cl
CF3
FsC
Cl
H5CO
F




4. The conpound according to claim3 wherein the phenyl in R4 is
substituted with OCH3 or hal ogen. 5. The conpound according to claim4
wherei n twe ohabxgen is 25 selected fromfluorine and chl ecCirreso2/@67he
conpound according to Claiml of the fornmula WO 02/ 062750 PCT/ US02/ 03672
-106 SO 0 X NCH3 OSLO R4--51~0 Q q@gprodrug thereof, or a

phar maceutically acceptable salt, solvate or stereoisoner of the conpound

or of gard—prod lug,X5 whererm X angzRé—are—=as shown in the table bel ow
R OCH3 . OCH3 H3CO0 ""OCF2H | XF CH3 oCH3|d d ocR3 cad d \ /| F
WO 02/ 062750 PCT/|USOgy 03672 F\©\/
F
Cl = |
N
O
Cl ©/
CF;
Cl
\
"
Cl CsHy
E
= (A
OCF3; /@/
F;CO
= O
H;CO
CHs
CH3
Cl

X



-107- x R4 F\ F OCH3 1. OCH3 CH3 H3CCl ~ N OCH3 S OCH3 DI OCH3
CGH/ CF3 1 CF CR3F\ F CR3 C CF3 - F3C C H3CO F WO 02/062750

PCT/ US02/WBedZ@6275108- - R Cl F / PCT/US02/03672
- 109 -
X R*
; L
F
Cl F
@EF
" 7
Cl
g L
F
OCF>H /@/
Cl
H F
@CF
H L
F
H

7. The compound according to Claim 1 of the formula



F a d da C3dad \N a CH7f OCF3 C(F OCF3 OCF3 F3CO OCH3 OCH3 H3CO

CH3 I ;:Cc H3 CI WD 02/062750 PCT/US02/03672 -109- x R4 C \ A FF O
[/ d OH (wo(eo&zs®H CI' HF F H(::CF PCT/US02/03672
-110 -
. \\//
Q\// /©/\
R4/

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of
5 the compound or of said prodrug;

wherein X and R* are as shown in the table below:

X R*
CFs <I
F
NG
F
Cl F
@E
CFs F
E>C
CF3 ©j
Cl
CFs CH;,
f Cl




HF OCF HS HOCF3 7. The conpound according to Caiml of the formula
WD 02/ 062750 PCT/US02/03672 - 110 O \\1'" QN/ ( HCF3 X/ \ O SAO
R4, S, 0 Owa opwexisug t hereof, or a pharmaceutical ly accept blrasszdis;2 sol vat e
or stereoisoner of 5 the conpound or of said prodrug; wherein X and R4 are
as shown in the table below X R 4 CFg4@af A aF O FF CF3 FF CF3 (xC
| CF3 CH3 d WD 02/062750 PCT/ US02/03672 - 111

F
Cl ©/
F
Cl HsC— _N
I ~
N
HC™
Cl F
(IIF
OCF; @(
F
OCHj5 F
@Q
F
CH3 /@/
HyC
NG
F
H F
@Q
Cl |\
N




& F GO F C HCN\V/ IiINHIC O FF OCF3 aF OCH3 FF CH3 aF CH3 /
H3C\ HaF HFF C C N W 02/062750 PCT/US02/03672 - 112 CF3 d \
H3CO F OGMB 0al6278H aF OCH(CH3)2 F Q(F O 8. The conpoumdTASODo®INg t o
Claiml of the fornula

-112 -
CF3 X
N
e
H,CO F
NG
F
NG
F.'
OCH(CHs)2 @
F
AT
AN
8. The compound according to Claim 1 of the formula

]
O
@)

‘S
X N~ R
X1 _ /©/\H
S

NS

2\
ofNe)
R“/lsu’\\o

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereocisomer of
the compound or of said prodrug;

wherein X, R'and R*are as shown in the table below:

10



0501 X/ VI HR SR 100 O 5 aprodrug thereof, or a

phar maceutically acceptable salt, solvate or stereoisoner of the conpound
or of saiwoprod7ey; wherein X, RL and R4 are as shown in trhe/usabdzs7bel ow.
10 WO 02/ 062750 PCT/ US02/03672 -113 x RR OCH3 CH3 (]:(F_ OCF2H CH3 (XF_
CHSCHS(:::(F_ Cl CH3 CCF CF3CF31Q3,_) c CF3(::CF_ CF3 CH3 (::CF

Cl N(CH3)2 (:::(F_ mF3CH3(_ :CF_  OCRF3 CF3( (F_ CH3 CF3 CXF_ C CH3
(XF \/‘\Q 02/ 06275C PET U%Z/ 03672 -%% xRR4 R4'-i e HCF3 C CF_

OCH3 CH3 l/\/
\/\F
OCF.H CH3 |/\/
\/\F
F
Cl CHs; ©j
F
CF3 CF3 ©\/
F
Cl CF3 e Ve
|\/\F
CF3 CH3 I/\/
\/\F
Cl N(CHa)2 ©j
F
OCF3 CHs; ©\/
F
OCF3 CF3 ©\/
F
CH3 CF3 l \/
Va ~E
/\F




c

CF3 / LF HCF3 C (F_
RR \ wOooR®750 N CN CF3 - CONH2 CF3 C(F_
H3COCF3 \ C H3C,0-iO- / F

X
\

CF3 d |

CF3 CF3 C17N CF3 ~N CF3 CCF3 C N, *, "'

,0 CN CF3 C CF

NH2

Cl CF3 ,Cl CF3 Nye WD 02/ 062750 PCT/US02/ 03672 -115
- OCH3 CF3 ( XPCT/USQHOBGES ( XF_

~O CF3 C(F_ ~" CF3 LIICF CF3 (XF_
- 114 -
X R’ R*
-
S
Cl CF; X
| o
CF3 CF3 X
| o
« CF; AN
| A
2 CF3 @(
F
& CFs | X
N
2 \O
CN CF3 @
F
NH2 CF3 @(
F
H CF; E:(
\_/ /N\
F
Cl CF; AN
| N
Cl CFs3 A
| N




OCH3 CF3 C ~Nr

WO 02/ 062750 PCT/ US02/ 03672
prodrug twWereewmé275@or a pharmaceutically acceptable salt,
t he conpound or of said prodrug;
is CH3. 5 10. The conpound according tpjgdaim1 of the fornula OS5 p X,
R S. OO C(O F a prodrug thereof,

st er eoi soner of

\1ojfai

CH3 CNr 9. The conpound according to Claim1l of the formula

116 G501 X\ / ( HR OSAO\ S

/| OF a
S PCTALSe2/a3672

wherein X is OCH3 and R1

\

or a phar rraceuti cal ly acceptabl e

sal t,

sotvate—orstet ofrer—of LIIﬁTLUII UuuuRw sai d prodrug; wherein
Xis OCF2H and RL is : 10 11 The ‘conpqund accordl ng to Claiml of the
forrrulja oS 01 X[, \ S|OSL@FRLL O g thereof, or a
phar mageutical |y acc?( sal tt, solvate i somer of 15 the
conmpound or of said wherein X is is CH3. 12. The
conpound according to CI al m 1 off the formy 52750 PCT/ US02/ 03672
CF;
-CONH, CF3 E;(
F
-OCH3 CF3 ©j
F
-OH CF; ©j
F
F
Ny CF:
O
F
CF;
H3C O
F‘
CF3 E:(
HaC. O
3 O/\/ ~ F
OCH3 CF3 X
PN
& CHs X
PN

9.

The compound according to Claim 1 of the formula



-117 O0OX \ / JrNRL HS.OSAO 11 0 F a prodrug thereof, or a

phar maceutically acceptable salt, solvate or stereoisoner of the conpound
or of saiwoprod7eqg; wherein Xis Cl and R is CH3. 5 13. TPhe/usonmsond
according to Claim1l of the formula OS01 X\ \' I HR OS\OO O F a
prodrug thereof, or a pharnaceutically;gcceptable salt, solvate or

stereoi soner of 10 the conpound or of said pfodrug; wherein X is CF3 and
Rl is CF3. 14. The conpound according to Claiml of,the formula OS 0 X\ \
rHR O SAO/ F 15 a prodrug thereof, or a phar r?ac&xt/jQ;ally accept abl e
salt, solvate or stereoisomnmer of e conpetd o S?id prodrug; wherein
Xis O and Rl is CF3. 15. The )eapound a di ng o aiml of the formula
WO 02/ 062750 PCT/ US02/ 03672 - 118 __Ox JNSR S 0. ~0 F a prodrug thereof,
or a pharmaceutically acceptable I | vate or stereoisoner of

s\to//

>0
(I

F

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of

Q

the compound or of said prodrug; wherein X is OCH3 and R'is CHa.

5 10.  The compound according to Claim 1 of the formula
L
N
5.0 O

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereocisomer of

the compound or of said prodrug; wherein X is OCF2;H and R'is CHa.

10
11.  The compound according to Claim 1 of the formula
: O\\S//O
\ P |
QLT
s

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of

15 the compound or of said prodrug; wherein X is CH3z and R'is CHs.

12.  The compound according to Claim 1 of the formula



t he conpound or of said prodrug; wherein Xis CF3 and RL is CH3. 5 16. The
conpound according to Claiml1l of the formula OGS0 X, \'Il HH R / S O SAO
\ OO F wopreod’sq t hereof, or a pharnaceutical ly accept alpCa/tsa2/036750! vat e
or stereoisoner of the conpound or of said prodrug; wherein Xis O and Rl
is N(CH3)2. 10 17. The conpound accord{fg.to Caiml of the formula OS O H
RL Xi SO-S\O IOao F 15 a prodrug thereof, or a pharmaceutically
acceptabl e salt, solvate or stereoisonmer of the CQHPO nd or of said
prodrug; wherein Xis OCF3 and RL is CH3. 18. The ceypound according to
Caiml of the fornmula WO 02/ 062750 > N P39 0 S0 X~V I HR
S\OO OO F a prodrug thereof, X)f:—a i calfjy acceptable salt,

sol vate or stereoisonmer of 5 the~c# of said prodrug; wherein X is
OCF3 and R1 is CF3. 19. The conpou déua d| ng to Caim1 of the fornula
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e
F

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or sterecisomer of

the compound or of said prodrug; wherein X is Cl and R'is CHs.

13.  The compound according to Claim 1 of the formula
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a prodrug thereof, o.r a pharmaceutically acceptable salt, solvate or stereoisomer of

10 the compound or of said prodrug; wherein X is CF3 and R'is CFa.

14.  The compound according to Claim 1 of the formula
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15 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of
the compound or of said prodrug; wherein X is Cl and R'is CF,.

15.  The compound according to Claim 1 of the formula



X\ / I HRL OOl \ 0 O F 10 a prodrug thereof, or a pharmaceutically
acceptabl e salt, solvate or stereoisoner of the conpound or of said
prodrug; woeees215X is CH3 and RL is CF3. 20. The conpoundPatamsnzioaeg t o
Caim1l of the formula 15 0OSOHRL S O110 \ 0 ~N O WO 02/062750

PCT/ US02/ 03672 -120 a prodrug thereofq4q@r a pharmaceutically acceptable
salt, solvate or stereoi soner of the conpound or of said prodrug; wherein
X is cyclopropyl and R1 is CF3. 21. The compound- ac(goégi ng to Claim1 of
the formrula 5 XQNR H SAO11 0 F a prodrug?the?é f, or a

;
pharmaceutically acceptable salt, vat e &F s ¥Sepger of the conmpound
or of said prodrug; wherein X i and Rl ({H3. KO0 22. The conpound
according to Caiml of the for 0 '
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a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of

the compound or of said prodrug; wherein X is CF3 and R'is CHs.

5 16.  The compound according to Claim 1 of the formula
: O\\S//O
x& gﬁ ®
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a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereocisomer of
the compound or of said prodrug; wherein X is Cl and R"is N(CHa)s.
10

17.  The compound according to Claim 1 of the formula
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15 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereocisomer of

the compound or of said prodrug; wherein X is OCF3 and R'is CHa.

18.  The compound according to Claim 1 of the formula



HR X\ G SLO \00 F 15 a prodrug thereof, or a pharmaceutically
acceptabl e salt, solvate or stereoisoner of the conpound or of said
prodrug; woeees213K is Hand R is CF3. 23. The conpound aecorusongsern C ai m
1 of the formula WO 02/062750 PCT/US02/03672 - 121 OS O XI HRL \ S
O8\O/ N a prodrug thereof, or a pharngeeutically acceptable salt, solvate
or stereoisoner of the conpound or of said prodrug; wherein Xis d and Rl
is CF3. 5 24. The conpound according to Claiml of the fornula OS O1L X\ \
Il HR OS\O C,, SON N 10 a prod rug thereof, or a pharmaceutically
acceptabl e salt, solvate or stereoi soner of the zonpound or of said

prodrug; wherein Xis CF3 and Rl is CF3. 25, The cd@ffound according to
Caiml of the fornula X—'\ @H/ “R’
l

F
N
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a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereocisomer of

5 the compound or of said prodrug; wherein X is OCF3 and R is CFs.

19.  The compound according to Claim 1 of the formula
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10
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of
the compound or of said prodrug; wherein X is CHs and R'is CF3.
20. The compound according to Claim 1 of the formula
15
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a prodrug thereof, or a pharnmaceutically acceptable salt, solvate or

st er eoi sower0206275¢ he conpound or of said prodrug; wherei nPRTIGSODY3BIDPr opyl
and Rl is CF3. 26. The conpound according to Claim1l of the formula 5 ~S R
HX~- SOSAO 0i NO a prodrug thereofgpor a pharnmaceutically acceptable
salt, solvate or stereoisoner of 10 the conpound or of said prodrug;

ther e g LB r e LS RO SR Oty
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21.  The compound according to Claim 1 of the formula
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a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of
the compound or of said prodrug; wherein X is H and R'is CHs.
10

22.  The compound according to Claim 1 of the formula
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15 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of

the compound or of said prodrug; wherein X is H and R'is CFs.

23.  The compound according to Claim 1 of the formula



t he conpound or of said prodrug; wherein X is cyclopropyl and R1 is CH3.

28. The conpound according to Claim1l1l of the formula 20 WO 02/ 062750

PCT/ US02/WBeZm627523 0 0 X\ / | HR S OSLO 11 0 F a prodrusg2/eiser eof , or
a pharmaceutically acceptable salt, solvate or stereoi soner of the
conpound or of said prodrug; wherein X{pg-cyclopropyl and RL is CF3. 5 29.
The conpound according to Claiml of the formula OGS 01\ \ | HR Xi OSLO
F 10 a prod rug thereof, or a pharmaceutically acceptable salt, solvate or
stereoi sonmer of the corrpound or of said prodr ug % in X is cycl opropyl
and R1 is CH3. 30. A pharnmaceuti pPrigiing an effective
anount of a conpound, a prodr 4 phad maceutically acceptabl e
salt, solvate or 15 stereoi soner eORpound or of said prodrug,
according to claiml1 and a phar maceubv |y acceptable carrier. 31. A
pharmaceutical conposition cq an effective anount of a conpound, a
prodrug thereof, or a pharmageuti CS?%?/ acceptabl e salt, solvate or 20
stereoi somer of the conpound<Qr_o&f said prodrug, according to claim7 and a
pharmaceutically acceptable carrier. WO 02/062750 PCT/ US02/ 03672 -124

a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of

the compound or of said prodrug; wherein X is Cl and R'is CFs.

24. The compound according to Claim 1 of the formula

E O\\S//O
A YN
L LT T
=
//S\\
S O O
X 1Yo

10 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or sterecisomer of

the compound or of said prodrug; wherein X is CF3 and R'is CFs3.

25. The compound according to Claim 1 of the formula
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32. A nethod of stinulating cannabinoid CB2 receptors in a mamal
conprising adm nistering to a manmal having CB2 receptors an effective CB2
recept or wetoesnwld7ai i ng anount of a conpound, a prodrug thePe®fSomo3ea2
pharmaceutically acceptable salt, solvate or stereoi soner of the conpound
or of said prodrug, 5 according to Clayppl. 33. A nethod of treating
cancer, inflammatory diseases, immunonodul atory di seases, or respiratory
di sease | 81 L L . ' f : t pent an
e toct oo Helor Bt EoBHAM ook BEER: salf BfRfe B sJaEBICRRAH ST

phar nac ¢l coalpoynderesalal prosiald;, wisereireXds oyclsp@pgbasd Réis ofF 3t he conpound
or of said prodrug, according to claim1. 34. A nethod of treating
cutaneous T cell |ynphoma, rheumatoid arthritis, system c |upus

eryt hemat osus, nuldg j d’i‘r‘r’i i sepsi s, shock,
sarcoi dosi s, idi opztgt' ﬁf'ﬁe %ﬁ':“ﬁ@ﬁ@??‘ﬁg ro fag,élatl)r oﬁgﬁ%%j %%%ry dyspl asi a,

retial disease, sclerodermn, osteoporosis, renal ischem a, nyocardi al
infarction, cerebral stroke, cerebral ischem a, nephritis, hepatitis,

gl omerul onephritis, cryptogenic fibrosing alveolitis, psoriasis, atopic
dermatitis, vasculitis, allergy, seasonal altergic~rhinitis, Crohn's

di sease, inflammtory bowel disease, reversibte nggirmay obstruction

adult respiratory distress syn , astimey chNoimiTRTobst ructive pul nonary
di sease (COPD), bronchitis, [ , CO dry aHtery di sease, nel anonm,
transpl ant rejection, graft ver i-Sease, Hashinoto's thyroiditis,
Graves disease, nyasthenia gravis Q@oodpasture's syndrone conpri si ng

adm nistering to a mamal _A ﬁd of such treatnment an effective anount of
a conmpound, a prodrug 25 there f©Q or a pharmaceutically acceptable salt,
sol vate or stereoi sonmer of ~gonmpound or of said prodrug, according to

claim11. 35. The nethod of clainr32 wherein the condition or disease
treated is selected fromrheumatoid arthritis, nultiple sclerosis,
seasonal allergic rhinitis and 30 chronic obstructive pul nonary di sease.

36. A pliapiegeditheradf, ebapharmesauticaly asgeptable palhgolvaie 06 Birreatsomer gir odr ug

he 50 837 5B pROPRCT TS0l Goktl WiERk s Baha R K2 of stereotsomer of

27.  The compound according to Claim 1 of the formula
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15
a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of

the compound or of said prodrug; wherein X is cyclopropyl and R'is CHs.

28.  The compound according to Claim 1 of the formula
20



conmpound or of said prodrug, of Claiml1l and a pharmaceutically acceptable
carrier therefor. 37. A process for maeking a pharnmaceutical conposition
conpri si Ngo 03/06080mi ni ng a conpound, a prod rug thereof, oPCA/US02/03672
pharmaceutically acceptable salt, solvate or stereoisoner of the conpound
or of said prod rug, of laim1l and a_qpharnmaceutically acceptable carrier.
38. A nethod of treating rheumatoid arthritis which conprises co 10

adm ni stration of a conpound selected fromthe C-laSé consi sting of a COX-2
inhibitor, a COX-1 inhibitor, an i mTuNosuppr essi ve A\ a(gster oid, an
anti-TNF-a conpound or other cl of ceApauTd Nrﬁd ated for the
treatnent of rheunmatoid arthrlt)(s—and a orrpc}»und Ha prod rug thereof, or a
pharmaceutically acceptable salt, e B%>" stereoi soner of the corrpound
or of said prodrug, as defined in i 15 39. A nethod of treating
rheumatoid arthritis which copx |s\ 0- adm nistration of a conpound
selected fromthe class conS| ' f a COX-2 inhibitor, a COX-1

i nhibitor, an im‘runosuppresm 3 ster0| d, an anti-TNF-a conpound, a PDE
IV inhibitor or other classes O co'frpounds i ndi cated for the treatnent of
rheumatoid arthritis and a conpound, a prodrug thereof, or a

phar maceutically acceptable salt, 20 solvate or stereoisoner of the
conpounda prodofig $iaéréof) rop ey pigarmedm‘:zialtyeabdeptéﬂxleism7solvélt@ or'ﬁteramiﬁdmelr off

Cl aim 38, wherein t (%OX— |b|tor i.s Cel ebrex or X he COX-1

i nhi bi t dPEiCONRY %TO P "H%as‘ﬁ %’Peé%%ﬁ@é?yP'@PF%%é{’ &d%@ 3| ef | uni ni de,
sul fagal azi ne or cyclosporin, the steroid is j3-nethasone and the anti-TNF-
a conmpound is Enbrel or Rem cade. 25 41. The method of O ai m 39 wherein the
COX- 2 i nhi bitor is2%el ebheegompountdl @ceordimg taCC¢im 1 ahihiei foomulas Fel dene, t he

I rmunosuppressive is nethotrexate, |eflunimde, sulfasal azine or
cyclosporin, the steroid is R nethasone and the anti-TNF- a conpound is
Enbrel or Rem cade. WD 02/ 062750 PCT/ US02/ 03672 = QZGO 42. A conposition

for treating rheumatoid arthritis which conprises a Scorrpound selected from
t he class consisting of a COX- 2X| toMi’nhRﬁl tor,

10 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or sterecisomer of

the compound or of said prodrug; wherein X is cyclopropyl and R'is CHs.

30. A pharmaceutical composition comprising an effective amount of a
compound, a prodrug thereof, or a pharmaceutically acceptable salt, solvate or
15 stereoisomer of the compound or of said prodrug, according to claim 1 and a

pharmaceutically acceptable carrier.

31. A pharmaceutical composition comprising an effective amount of a
compound, a prodrug thereof, or a pharmaceutically acceptable salt, solvate or
20 stereoisomer of the compound or of said prodrug, according to claim 7 and a

pharmaceutically acceptable carrier.,



an i nmunosuppressive, a steroid, an anti-TNF-a conmpound or other classes of
conpounds indicated for the treatnment of rheumatoid arthritis and a
conmpound,we 03/o76@r ug t hereof, or a pharmaceutical |y acceprcahise2/emil

sol vate or stereoi somer of the conpound or of said prodrug, as defined in
Claim1. 43. A conposition for treatipgoyheumatoid arthritis which
conprises a conpound selected fromthe class consisting of a COX-2

bt bi | 0 Lod nbi b -y g . By
anti - TNE & sonpounito HPHER of sHuBRAg BTG 8 e enford i g e
t r eat merdonaprisihg wiadinisteringttbra iasnraathaving GByedep@rs anefiicdtvé B.aeteptor a

pharmaceutically acceptable salt, solvate or stereoi sonmer of the conpound
or of satMyatY agouE ofarsomreund. & RIPATUY theseofsor apbagyapedticallyn of O ai m

42 wher %d&ebﬁoé&@éﬁzsélgé\lamrts?éreb%on%] %[‘ﬁ?{ﬂ&%p@&i%&?ﬁ%%@?’i nhi bi tor

I s Fel dene, I Munosuppressive Is

sul f gsalaondingrto Glaimodporin, the steroid is R nethasone and the
anti-TNF-a conpound is Enbrel or Rem cade. 20 45. The conposition of Caim
43 wherein the COX-2 inhibitor is Celebrex or Vioxx, the COX-1 inhibitor

s Fel dene, the i mIASHEMORSTi\Rthg odifRER AN ficforyl diidaupisti de.

sul fasal azi ne or cyclosporin, the steroidis R sone and the
ant i - TNAF@nopodulaiory disdases, or reRpiratay eisetbes somprisoy adminigtatingdo a

mul tiple | er.osi s i.ch | ses_co .25 .adm ni stration of co und

el ect ed FIGHIAD Gl O st SEPRERER RIBRAPE ATBLRL PTa cBRRRAs S BT ed 1 or
t he 10 eah8RIWT, Of a PHhimatsutrelle heséRabRAsalt, cONRE! BF steeoiBbPEF BPtHd1er eof , or
a pharmaceutically acceptable salt, solvate or stereoisoner of the

conpoundrPIndaf af $riddrediudagcenstingde ¢laintlaim 1. 30 47. A nethod of
treating nmultiple sclerosis which conprises co- adm nistration of a
conpound sel ected from Avonex, Betaseron, Copaxone or other WO 02/ 062750

PCT/ US02/ 03672 - 12¥. Aanpihodds tieadingatueahdeus T keell tynestioraa} rheluinmatbid pl e
sclerosis,and a ¢ nd,S a prodrug thereof, or a pharmaceutically

accept agirHrdis) ?}’Stg "_?? usgyibeRIaleso rBritigle sqRrosSe figbGRM b diditeteni d
Pr o789, sepdidle bgg,gspdrr?%iglgéigﬁi'd?opa‘%hié%unﬁoﬁgmomb&fs?Bran%hobaﬁﬁsﬁeng miltiple
dysplasia, retinal disease, scleroderma, osteoporosis, renal ischemia, myocardial
infarction, cerebral stroke, cerebral ischemia, nephritis, hepatitis, glomerulonephritis,
cryptogenic fibrosing alveolitis, psoriasis, atopic dermatitis, vasculitis, allergy,
seasonal allergic rhinitis, Crohn’s disease, inflammatory bowel disease, reversible
20 airway obstruction, adult respiratory distress syndrome, asthma, chronic obstructive
pulmonary disease (COPD), bronchitis, colitis, coronary artery disease, melanoma,
transplant rejection, graft versus host disease, Hashimoto’s thyroiditis, Graves
disease, myasthenia gravis or Goodpasture’s syndrome comprising administering to a
mammal in need of such treatment an effective amount of a compound, a prodrug
25 thereof, or a pharmaceutically acceptable salt, solvate or stereocisomer of the

compound or of said prodrug, according to claim 1.

35. The method of claim 32 wherein the condition or disease treated is
selected from rheumatoid arthritis, multiple sclerosis, seasonal allergic rhinitis and

30 chronic obstructive pulmonary disease.

36. A pharmaceutical composition made by combining the compound, a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of the



conmpound sel ected from Avonex, Betaseron, Copaxone or other conpounds
indicated for the treatnment of nultiple sclerosis and a conpound, a prodrug
t her eof , WD 02@6398@r naceuti cal |y acceptabl e salt, sol vate @cTdaiser/esirsoner of
the conpound or of said prodrug, as defined in Gaim1. 10 49. A
conposition for treating nultiple scl eﬁggl s which conprises a conpound

sel ected from Avonex, Betaseron, Copaxone or other conpounds indicated for

t he treatnent of cIer ound rod r t her eof , or
e ol A oo e 3 3 S S RSB bl BSFRST oCr
or of 1%5,&akst prodrug, as defined in Clal m 7. 50. A net hod of treating
psoriasis which conprises co-admnistration of a conpound selected from
the class consisting of an i mmunosuppressive, a steroid, an anti-TNF-a
conmpound or other classes of conmpounds indicated for the treatnment of 20

Receptabi e sal b, voi arecde el B SRERRroRu A BHRIRREB e o o

rug, 5s coaibinied a4 doipaund la podrud therebe bref phaeeddoiticaltosdasptablatyizph
conprises co-adm nistration of a conpound selected fromthe class

consi st iSRlyad® OaFtaTRRITAEHNBH e comBOURd o Of 6pid, Progfich@f ClaiNF] @nédhpound or
ot her Clp{f‘%?r?lﬁc%tlcgé?@%é% ?ab'le?géﬁi%‘i'ed for the treatnent of 25 psoriasis and

a conpoun a pro reo or a pharmaceutically acceptable salt,
sol vate or stereoi somer of the compound or of said prodrug, as defi ned in
Caim?7. 52. The rret hod of CI ai m 50 wherein the i munosuppressive is

nmet hot r exat e, IefI i{ Iaz ne_ or ., g&lo gorln the .steroid is
R- met hasone and t th?al %‘&“Pio ‘%% E‘f BhighGRERARES Gy
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I mmunosuppressive is mnet otrexate | efl uni m de, sul faSal azi ne or
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conpounds indicated for the treatnent of dpsorl asi s and
stereoisomer of the compound or of said prodrug, as defined in Claim 1.

15 39. A method of freating rheumatoid arthritis which comprises co-

administration of a compound selected from the class consisting of a COX-2 inhibitor,
a COX-1 inhibitor, an immunosuppressive, a steroid, an anti-TNF-a compound, a PDE
IV inhibitor or other classes of compounds indicated for the treatment of rheumatoid

arthritis and a compound, a prodrug thereof, or a pharmaceutically acceptable salt,

20  solvate or stereoisomer of the compound or of said prodrug, as defined in Claim 7.

40. The method of Claim 38 wherein the COX-2 inhibitor is Celebrex or
Vioxx, the COX-1 inhibitor is Feldene, the immunosuppressive is methotrexate,
leflunimide, sulfasalazine or cyclosporin, the steroid is p-methasone and the anti-TNF-

o compound is Enbrel or Remicade.

25
41. The method of Claim 39 wherein the COX-2 inhibitor is Celebrex or
Vioxx, the COX-1 inhibitor is Feldene, the immunosuppressive is methotrexate,
leflunimide, sulfasalazine or cyclosporin, the steroid is p-methasone and the anti-TNF-

o compound is Enbrel or Remicade.



a conmpound, a prodrug thereof, or a pharmaceutically acceptable salt,

sol vate or stereoisoner of the conpound or of said prodrug, as defined in
Claim1. WO 02562780 conposition for treating psoriasis whi clrCEarsp2/o®es a
compound selected fromthe class consisting of an imunosuppressive, a
steroid, an anti-TNF-a conpound or ot tf% cl asses of conpounds i ndicated
for the treatnent of psoriasis and a c6npound, a prod rug thereof or a
pharmaceutical ly ate or s ereq t he ,conpound

t abl | t
or of said prodr ug‘f20 c?pgmeq,?zt?m fRr %@9}/% yheunpg %aﬁl?soneh PPESEDHR O ai m

54 wher @ofddifid SBIHBRIIYRI 86 tie8s icdnsBhg OF Beoke2 Hrmﬁ.{d#na@@im inhibitor,
sul fasal azine or cyclosporin, the steroid is R-methasone’ and the

ant i - TNEanuouposuRpressizeba eierrmd &e @ntiakiel- oecorﬁﬁsouﬁdher oﬁ'rqmﬂastsneerofof Claim
55 wherelnthe ve IS hotr .efl yni m de,

20l f asacoBmangs TBUERREBr Fie b Rendntafahasmetad AebwiiS and & chrabpwec. a

ant i -5 Nisrgd e IRersst, bea phaRRhcAlticBRYaE888table salt, solvate or sterecisomer of the

compound or of said prodrug, as defined in Claim 1.

43. A composition for treating rheumatoid arthritis which comprises a
compound selected from the class consisting of a COX-2 inhibitor, a COX-1 inhibitor,
10 an immunosuppressive, a steroid, an anti-TNF-a. compound or other classes of
compounds indicated for the treatment of rheumatoid arthritis and a compound, a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or sterecisomer of the

compound or of said prodrug, as defined in Claim 7.

15 44. The composition of Claim 42 wherein the COX-2 inhibitor is
Celebrex or Vioxx, the COX-1 inhibitor is Feldene, the immunosuppressive is
methotrexate, leflunimide, sulfasalazine or cyclosporin, the steroid is p-methasone

and the anti-TNF-a compound is Enbrel or Remicade.

20 45. The composition of Claim 43 wherein the COX-2 inhibitor is
Celebrex or Vioxx, the COX-1 inhibitor is Feldene, the immunosuppressive is
methotrexate, leflunimide, sulfasalazine or cyclosporin, the steroid is f-methasone

and the anti-TNF-o compound is Enbrel or Remicade.

46. A method of treating multiple sclerosis which comprises co-
25 administration of a compound selected from Avonex, Betaseron, Copaxone or other
compounds indicated for the treatment of multiple sclerosis and a compound, a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or sterecisomer of the

compound or of said prodrug, as defined in Claim 1.

30 47. A method of treating multiple sclerosis which comprises co-

administration of a compound selected from Avonex, Betaseron, Copaxone or other
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compounds indicated for the treatment of multiple sclerosis and a compound, a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereoisomer of the
compound or of said prodrug, as defined in Claim 7.

48. A composition for treating multiple sclerosis which comprises a
compound selected from Avonex, Betaseron, Copaxone or other compounds
indicated for the treatment of multiple sclerosis and a compound, a prodrug thereof, or
a pharmaceutically acceptable salt, solvate or stereoisomer of the compound or of

said prodrug, as defined in Claim 1.

49. A composition for treating multiple sclerosis which comprises a
compound selected from Avonex, Betaseron, Copaxone or other compounds
indicated for the treatment of multiple sclerosis and a compound, a prodrug thereof, or
a pharmaceutically acceptable salt, solvate or stereoisomer of the compound or of

said prodrug, as defined in Claim 7.

50. A method of treating psoriasis which comprises co-administration of
a compound selected from the class consisting of an immunosuppressive, a steroid,
an anti-TNF-a compound or other classes of compounds indicated for the treatment of
psoriasis and a compound, a prodrug thereof, or a pharmaceutically acceptable salt,

solvate or stereoisomer of the compound or of said prodrug, as defined in Claim 1.

51. A method of treating psoriasis which comprises co-administration of
a compound selected from the class consisting of an immunosuppressive, a steroid,
an anti-TNF-a compound or other classes of compounds indicated for the treatment of
psoriasis and a compound, a prodrug thereof, or a pharmaceutically acceptable salt,

solvate or stereoisomer of the compound or of said prodrug, as defined in Claim 7.

52. The method of Claim 50 wherein the immunosuppressive is
methotrexate, leflunimide, sulfasalazine or cyclosporin, the steroid is p-methasone

and the anti-TNF-a. compound is Enbrel or Remicade.
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53. The method of Claim 51 wherein the immunosuppressive is
methotrexate, leflunimide, sulfasalazine or cyclosporin, the steroid is -methasone

and the anti-TNF-a compound is Enbrel or Remicade.

54. A composition for treating psoriasis which comprises a compound
selected from the class consisting of an immunosuppressive, a steroid, an anti-TNF-a
compound or other classes of compounds indicated for the treatment of psoriasis and
a compound, a prodrug thereof, or a pharmaceutically acceptable salt, solvate or

stereoisomer of the compound or of said prodrug, as defined in Claim 1.

55. A composition for treating psoriasis which comprises a compound
selected from the class consisting of an immunosuppressive, a steroid, an anti-TNF-a
compound or other classes of compounds indicated for the treatment of psoriasis and
a compound, a prodrug thereof, or a pharmaceutically acceptable salt, solvate or

stereoisomer of the compound or of said prodrug, as defined in Claim 7.

56. The composition of Claim 54 wherein the immunosuppressive is
methotrexate, leflunimide, sulfasalazine or cyclosporin, the steroid is f-methasone

and the anti-TNF-a compound is Enbrel or Remicade.

57. The composition of Claim 55 wherein the immunosuppressive is
methotrexate, leflunimide, sulfasalazine or cyclosporin, the steroid is f-methasone

and the anti-TNF-a compound is Enbrel or Remicade.



