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 (CB2pcrasepoisrs.
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 aucomaNNABRIO WéEPT@P@LIGﬁNB%ma cerebral stroke,
cerebral |schema and %TWT‘%WWW ates to

phar maceut i cal U[rlT\BZ())SI tions containing said conpounds. Cannab| noi d
r ecept orBAGKIGIRG! Q‘FeTlsiExm\fW@Nof Gprotei n coupl ed receptors. They

are classifi into om nant ur on eceptors and the

pr edoni nant | y' P&/ 'PQIr @925 {He %ﬁ%o'gvr\ﬂF?@OE %arg;{sf%r&(fsmgrfe fievigdyntoor s
are pridshpaknds mwm&b%én\ffabmow Bg%bé*)to?@r Cokfhotrels&Bcofding tE B/PL Or S
are believed to have peri E}t]rgﬁ ects related to bronchi al constrl ction,

i munonoRfesant ipventian gengma hnbﬁrantlﬁlgﬂ@matoa/ ard FomiunemcriRlateneactifty

ai seasas AL dle BRI orcRraRie SRPACRARE B bR 2 or onchial
constri qmmmn@uohulaso meevgmamu@ls aEkampldssof corefitRiNsowhith Phidy Bé Yidaesat osus,
mul tiple sclerosis, osteoporosi s, .renal ischema, cerebral

stroke, BeHdsr Byt a@dmrmtedrtepmqqm%tmd ﬁﬁth%ﬁ'ﬁr@ﬁﬂ‘ma’cﬁ“%@ﬂésﬂ@ﬁl% GgohiBgs
and  gasdicQhdy. %g&iéﬁ%g Ilﬁﬁl?s‘:(%rytl?é?ﬂa osaB! %ﬁh@%s&l%?&sﬁd’s | %Qréan% gh as
y and’bronc

reversible air structi’on ronca 'ti's (See, e.g.,
R G Perglanmmé}msteophnbms ChreghiscHedNia, CARDOI, stiiks) cer‘&mloushe:mﬁapeudds have

report ed| eve r? V\{n ch |nt{er ct with CB'Z receptors and/ or which
have, i i ea'ﬁt"? o lsmiglaes e aTracPUsSalRamRRRilons Fortaiine s d
receptor&mm , 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. WD 02/ 062750
PCT/ US02/ 036 7@annabinoid receptors belong to the superfamlly 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: R R NI-YR X LI1\\\RBRR L2 ()n4 R5 a prodrug thereof, or a
phar maceuwpDaaloba7s@accept abl e salt, sol vate or stereoi somer Pefi/usoheséconpound
or of said prod rug; wherein: Rl is H, alkyl, haloCl-C6 al kyl, cycloal kyl,
cycl oal kyl NH-, arylal kyl, heterocycl o? kyl, heteroaryl, N R2) 2, or

NR2aryl, unsubstituted aryl or aryl su stltuted 10 vmth one to three X; R2
is the sane or different in each occurrence and is independently sel ected

fromHor O-C6 al ¥ a-C6 alkyl, d, F, CF3, OCF2H, OCF3, OH or
G -06 aBUMARYIOFSTHE INV&MT'QN Cl- 06 al koxy, cycloal kyl, alkenyl,
aryl, benzyl I [aryl NH-, heteroaryl NH,

cycl oal kyl Nﬁhﬂﬁb%@ﬁ/ﬁatﬁgary salmg oszdi)(@{lhla al koxy, cycl oal kyl

al kenyl , phenyl or heteroaryl opt| onal ly substituted with one to three X;
R5 is Hor Cl-C6 alkyl; R6is Hor O-C6 alkyl; or 20 R5 and R6 taken
together with the carbon atomforma carbonyl group; O L1 is Od-C6

al kyl ene, C2-C6al kenyl ene, C(R2)2, , - CHC]E ,RG\ICR' -S@@-, -sO, -S-, -0-,
-NR2-, -C(ONR2-, -NR2C(O)-, -CHCF3- or - V@ 9{2/ 062750 PCT/ USOZ/ 03672
-3 0 X N
— |
127 L R%, R
R4

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-, arylalkyl,
heterocycloalkyl, heteroaryl, N(R?), 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-Cs alkyl;
R3is H, C4-Cs alkyl, Cl, F, CF3, OCF2H, OCF3, OH or C4-Cg alkoxy;
" R*is H, C4-Cs alkyl, C4-Cg alkoxy, cycloalkyl, alkenyl, aryl, benzyl, heteroaryl,
15 heterocycloalkyl, arylNH-, 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-Cg alkyl;
R% is H or C4-Cg alkyl; or
20 R® and R® taken together with the carbon atom form a carbonyl group;
@]

L' is C4-Cs alkylene, Co-Coalkenylene, C(R?)z, /U\ -CHOR?, NOR®-, -SO5-,
-SO-, -S-, -O-, -NR?-, -C(O)NR?-, -NR*C(O)-, -CHCF3- or -CF2-;



L2 is a covalent bond, d-C6 al kylene, -C (R2)2-, "'k, -CHOR2-, -C(R2)OH,
NOR5-, -S2-, -NR2S®2-, -SO, -5-, -0-, -SO2NR2-, -N(R2)-, -C(ONR 2- or
-NR 2C( OwWp X065 he sane or different, and is independentCy/tset/esred from
H, hal ogen, CF3, CN, OCF2H, OCF2CF3, OCF3, OR2, C1-C6 al kyl, cycl oal kyl,
cycl oal koxy O -C6 al koxy, 5 al koxyCl-Gp_al koxy, O cycl oal kyl

cycl oal kyl am no, cycl oal kyl al koxy, heteroal kyl, OS02R2, -COOR2, -CON(R2) 2,
NHR2, arylNH, N(R2)2, or NR2 aryl; O Y is a coglent bond, -CH2-, -SO2-,
or "'k; O Zis a coval ent bond, CHZ- - SO2- /EEL or Y, RL, Z and R2 can

W th the probt doaeupient Doni<C BSOA BRI 010 BHGREICIRARNIL
weh tNRGRLY 0960, URAB0RNASD.! 5-AID!, DB EgRR201-NIRE)R, 4 (OPNRAadK NRAC(09gept or

l'i gands accofrding’to e present invention have anti 15inflammtory
activity andbois thewsanmroddifferentyand is ndepeagentht selagted from i, thadodene Ltfeent

heunat Sit O&Fefir DATay bR PP Sy o B CORIRI Dol By ABE0 ™
ggfg%?g@k&ygﬁg%e%lé?xwgw@@é ﬁ' %yclbglk@zlamm@heym@amymmyﬂhaiemaimrct i on,

hritis Litls,
gl omer ulQSEPRT,i C@Rc,r*ﬁft)féi@%r)a é\”f“R sy Mgo)m ey QE{ ?@ylpsorl asis, atopic
dermatitis, vasculitis, allergy, seasonal ahlergic rhinitis, Crohn' s
di sease, inflammtory bovvel di sease, rever s bl e airway obstructlon adul t

respiratory aglssé ESiéﬁeﬁV &q@n& zggg@g or€ £ Obstructive pul nonary

di sease (COP ronchiti’s. I'S conterrpl ated that a conpound of this

i nvention may be useful in treatl ng nore than one of the diseases |isted.
25 Additionally, a conpound of the present invention may be co-adm ni stered
or used in @isw vavalent bord d:il—'egea§@2|°mdi Imgoantirheumatic drugs

(DMARDS) ' such gtre Iefluno cil 1 am ne,
gol d sal ts, d%aEIZe'ﬁ’b‘It’ % é:an E’E‘PP %PE PRAWRS n%@’%&(ﬁ%?'ln %’ m | ar ©
dru ro%gxnoalkg/P With i r%di@brthéttlwqg a\"d:d\)%aléﬁt BesRd R’ capeobionat 4 3aNwi t h
NSAI DS such a Xi cam naproxen WO 02/ 062750 PCT/ US02/ 03672

bond 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 Additionaily, 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,



-4 indonet hacin, ibuprofen and the Iike; COX-2 selective inhibit

, e |ike; ors such as
Vi oxx(r) and Celebrexﬁr); COX-1 inhibitors such as Fel dene;
I MuUNoOsSupwWOe2M62766 such as steroids, cyclosporine, Tacr oPCRIES)2/03% cin
mur ononab- CD3 (OKT3), Basiliximb and the |ike; biological responggny ’
nodi fiers (BRVs) such as Enbrel, Remicgde, IL-1 5 antagonists, anti-CD40
anti-CD28, IL-10, anti-adhesion nolecules and the |ike; and other 1

anti-infl t '
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30 R6r Nadfony Baprajan, l&eOﬁathDthWaBoﬂﬁqi'aareéQ}é%qlb?m'oPcSﬂ'ﬁnﬁ %Pﬁ r ;J EZ
Solu-Medrol, Tolectin, Trilisate and Volataren. These include any formulations of the
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.



conpounds of the invention nmay be co-adm nistered or used in conbination
with sulfasal azi ne, budesoni de, nesal am ne and other drugs indicated for

t hese di swaleme273hese i nclude any fornul ati ons of the abopeTrenroBedr ugs. WO
02/ 062750 PCT/ US02/ 03672 |In another aspect, the invention relates to a

pharmaceuti cal conposition conprisi ng_gt her apeutically effective anmount of
a conpound of fornmula | in a pharnmaceutically acceptable carrier. DETAILED

DESCRI PTION 5 Unl ess ot herw se defined, the follow nag.definiti shal |
apply thr oug‘ﬁo%ﬂOﬂBWeaSF@&écth?i'@‘éﬁrﬁ@H 8 e%lf%?rPg‘.a"\‘/!%ﬁg'é C9Q{rp|t°§’g@ (e.g.,
R2) occurs B t ' L& ' htof fetedulail in an i n each
occurreOﬂpﬁghgﬁdg%%ﬁ;uﬁfémﬁ%gl efT%PP{isgfnégt@mg\?gry ot her occurrence.

Al so, cshdrirzddutosllyodccaplbailetaaendrs and/ or variables are permissible only if
such 10 conbinations result in stable conmpounds. "Al kyl" nmeans straight or

branched _al kyl | B% to 12 carbon atons. The termincludes the
i somer sB . propyl, isobutyl, sec-butyl, etc. "Haloal kyl™
meang al kyl Oﬁ}és%_tﬂemséfeéﬁné@,ltﬁe%mﬁing'déemmalsmu'apmathmmghcmtgm or

branched al kyl chain conprised of from1 to 12 15 carbon atons and 1 or
nmor e hegmedifidadion antdelpinslent | y sel ected fromthe group consisting of N, 0

5 510 QN Tl R AT R o e

having 3 to n rings, 1ncluding, but not Imted
to cycl agl(fi)mwﬁ in 6361 BBQU M ce isdpigépéreicrit of itsrdeinitiph atavenadhienACoUITentg

P L ST NI T TR
CheAl AR =TRSO S B LoD T o, AT °5, T
means a_ gr oup'Alky'whieahs istraigit i bearichedckglkylaxhairssofpt @/ﬂaggrtgprggtoa@sje &ed.
phenet hiamaetUesHbR Ty RRRC SHE BortP s TR Y ekt BB s ¢ i ough
;Pgugl lc()?fl 5 tgﬁ%@%‘@?’rrﬁbén%ﬁ@ﬁhéviﬁbr‘l%ﬁmb‘ré‘ﬁa@fatbﬁﬁsZ.Of used heteroaromatic

“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, indenvyl,
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-Cs
alkyl group to form a quaternary amine. Examples of single-ring heteroaryl groups are

pyridyl, oxazolyl, isoxazolyl, oxadiazolyl, furanyl, pyrrolyl, thienyl, imidazolyl, pyrazolyl,



atons conprised of | to 9 carbon atons and 1 or nore heteroatons

i ndependently selected fromthe group consisting of N, O and S. N oxides
of the riwgonio6276gens are 30 al so included, as well|l as cecpasnzectherei n a
ring nitrogen is substituted by a Cl1-C6 al kyl group to forma quaternary
am ne. Exanples of single-ring heter oa%yl groups are pyridyl, oxazolyl,

i soxazol yl, oxadi azolyl, furanyl, pyrrol yI t hi enyI i m dazol yl, pyrazolyl,

/ / US02] - |

E\ﬁl ggl ggtzrggglyrgagg‘%WOO%E%PWWB{?%%W& é’é@f-'ﬂy ﬁ‘la‘*‘]’X' bg@%{%w ExarIpII es of
f

pﬁ?legl 4 299?%@%@% @f&?fﬁea,haemam raupggkefinddmoqmnotyl y$oquinoly

t hi onapnht henyl ), benzim dﬁa_ol%,/
bentzof uﬁsm{mlc?,zmybmmewllo andi?lbeaphi‘haﬂglidl%l’lZlmlﬁiaIZOb/bsherzé’ PE lsomers are
contenpl at e i omeans
an al kybem@iﬁaé@lblgﬁ'ﬂq BER&d L%Vaa\%’ Q@épgﬁ 'O%L'S%H%gapé%g&%lu Iat@ﬁa\%ﬁ | to 9

carb strai ght or branched chains of car bon at ons
havi ﬁg @)?lrﬁe)d@ﬁp (l'rﬁg dou%gzﬁggnds in the chain, conjugated or uncongugat ed.

10 "Oxi e ntrdkoxyd mnmlmmwaal aftaeher fyan Meygary I-e: 1 alKyeero
"hal ogenat ed" ref ers to fluorine, chlorine, bromne or iodine
r adi cal Bavingd tpeqﬁ?%ﬁpcﬁt} ' as used herein, represents conmpounds which

are rapidly “Alkéﬁ%’f ﬁ{éﬁ‘@, s!tl%l itvst Branéthed phaaiasiof carpmuaiontst havieg ape\ns
formula, for droI ysis in blood. t,hor ough di scussion is

provi dethdre dbubld londs lnathé OhalFBtC&nﬂltgatW 8r UBP‘B@JHg% dNovel Delivery Systens,
Vol . 14 of the A G S. S e rd B. Roche, ed.
Bi or19ver5| bl esﬁg?‘? Irgggn%”&%ﬁ{ﬁ% rra'd?c%l nﬁ%‘ﬁcla Phar maceut i cal A5300| ation

and Per ganmon«Rapgen’, 1‘ﬁglbgeha’tdai”(lnfr“Iamllol’ii‘efarss-’to fluatimepohlerieg, Reraing qsyo ine
reference. 20 Linker groups such as L1, L2, Y and Z are divalent: 1In a
pr ef er r gadigalsup of conpounds of fornmula I, 0 L1 is -S2-, -CH2-, -CHCH3-,

- GNoRe-, T%qgﬁ%zbrodr%'%s’us‘&r hereTrS,TeSFeseﬁt‘stompounds which are rapidly
transformed in vivo to the parent compoUnd of the above formuia, 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 |,

0
L' is -SOy-, -CHy-, -CHCHa-, /”\ -C=NOR?-, -C(CHj3),-, -CHOH-, -O-,
-S- or -S=0;
@) ——(I%-—
25 12 is -SOy-, /U\ . .CHg-, -CH(CH3)--C(CHg)e-,  CM2, -NH-, -O-, -
GHs

NHSO,-, -NHC(O)-or  OH ;

R' is H, -CH3NHa, -CH,CF3, -NHC3H7, -NHC2Hs, -NHC4Ho, C1-Csalkyl,
-CF3, -GH(CHa)2, thiophenyl, morpholinyl, cyclopropanyl, benzyl, naphthyl,
C(CHa)s, NHphenyl, 3,5-difluorophenyl, phenyl, N-cyclopentyl or N(CHs)z;



0-G 11 25L2is -S@x@-, , -CH2-, -CHCH3)-,-C(CH3)2-, CH2, -NH, -0-, -
CH3 -C NHSO2-, -NHC(O- or OHRLl is H, -CH3NH2, -CH2CF3, -NHC3H7, - NHC2H6,
- NHCAH9, wWb-0@@62bkyl, -CF3, -CH(CH3)2, thiophenyl, norph®Cirnsb2/03672

cycl opropanyl, benzyl, naphthyl, C(CH3)3, NHphenyl, 3,5-difluorophenyl,
phenyl , N-cyclopentyl or N(CH3)2; WO 024062750 PCT/US02/03672 -7- R2 is H
or CH3; R4 is furanyl, pyridyl, pyrimdyl, thiophenyl, quinolyl, t-butoxy,
al koxyl, cycl oheﬁzl . heﬁﬁL tolyl, C3H7, dinethylpyrindyl,

trifl uoromet hoxypRenyI'! O kdphol i nyl phenyl or CH3; with the proviso that

when R4 is t-butoxy isl{grarﬁg,gtpylﬁ.gyp pyFmidy}, thiophenhiZuinol {-H-bBtoxy CalkkbiRyl2- or

CH2 , all of the above optionally Substituted with one to three

subst i t uent s cyalohehylapbenyletalyn©sldr, dimettedryrimay gtrifiyoromathoxypRim; y

selected fromX R n are ,i.n 34 X ¢ <
OCH3, OCF3, &ﬁﬁ?ﬁﬁiﬁﬁﬁﬁ(ﬂr-@é&ﬁﬁ@%ﬁ@ﬂs}s tﬁa%haii“ '.%‘é'&?."%ﬁ?mﬁ%f i s
a covalent bondgy or RL, Y, R2 and Z taken-fpgether with the nitrogen atom
forma norpholijhyl group. 15 In a nore préferred enbodi ment of the

invergion, s, - 8PP, @HERER-G(OkR)-or - S&212, dflof theGHivveropiiEdalland
substituted with one to three substituents, which are the same or different and
are independently selected from X;
R® and R® are independently H or CHs
X is H, Cl, CF3, OCHa, OCF3, OCF2H, CHs or C4-Cs cycloalkyl;
O

10 Y is -SO,- or )J\;

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 -SOs-or -CHo-;
L2 is -SOp-;
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-Cs alkyl, C4-Cs alkoxy, OH, CF3 and halogen.

More preferably, the phenyl is substituted with OCHs 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 optionaily pure or

optically enriched starting materials or by separating isomers of a compound of
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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, zing, 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-Bul.i), 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 Ceneral Schene | Preparation of Aryl-Bis-Sulfone
Compounds Reaction Conditions are shown to the Conditions A left of all
vertical and angled arrows. 1) CH3Li/THF/ -78C
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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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10 Alternatively, in step 3 the product of step 2 is dissolved in THF treated with n-
BuLi at —78 °C to form a dianion which is trapped with iodine to provide the iodo
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,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

0.5 to 48 h. The product may be purified via sgc or crystallization.
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Description of reactions-General Scheme Il
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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0.51t0 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 Il
In step 1 the secondary alcohol, the product of Step 2 in Scheme | is oxidized

10 with PCC, in a suitable inert solvent such as CHyCl,, 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 methyitriphenylphosphonium bromide, providing the exo methylene product. In



-13 added either as an aqueous solution or as a solid. The reaction m xture
is stirred at it for 0.5-24 h. In step 5, the product of step 4 is

di ssol vedwpDr2meatsxt ure of a suitable inert solvent such ®€TTUSBINIB7Dr

di oxane and a tertiary am ne base, and a suitable 5 electrophile is added.
The reaction mxture is stirred between,-78 C and 100 C for 0.5 to 48 h.
In step 6, the product of step 5 is dissolved in a suitable inert sol vent
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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.
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EtOH H20 (5:1 R Description of reactions-CGeneral Schene IIl In step | the
secondar yweloeobass) the product of Step 2 in Schenme |1 is exirdisazas6720 with
PCC, in a suitable inert solvent such as CH2Cl 2, to the carbonyl by
stirring at it for 18 h. In step 2, the ketone is treated with the ylide
obt ai ned by base treatnent of dried nethyltriphenyl phosphoni um brom de,
provi di ng the exo net hyl ene product. In WD 02/ 062750 PCT/ US02/ 03672 -14
step 3 the tin fsﬂepdz dhe erodictief gtepb is dissblyeryineosajetion af dikorRnainaHdFr eact ed
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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
aq 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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step 1, 2-brono-4-chlorophenol and a 4-fluorobenzonitrile are dissolved in
a polar aprotic solvent such as DVA LRpgt.he presence of a suitable base
such as potassi um hydroxide. The reaction mxture is heated for 0.5-7
days. Preferred tenperatures are greater than 60 C. The reaction mxture
is diluted with a suitable extr@eneeal SehematY such as di et hyl ether and
washed with water. The SO||ﬂ§3}a7.aﬁ6ﬁ ofAmid® Coinpodndse product is purified
via sgc. WO 02/ 062750 PCT/ 2/ 03672 -15 1In step 2, the product of step |
is dissolved in a solution of diborane in THF. The reaction is sirred at

reflux fon 1-24 h1 q§Elquen jed with water and partiti b Ft OCAc
and aq hb&?&iﬂ?; g%ﬁ{g@;s are Egﬁporatedﬁﬁdﬁﬂihe pr oduct ufll fied by
formation o sa in diethyl ether. B In step 3, Yhé prouct of
step 2 is suspended in CH2CI 2_and a suit e e suchga® triethylanine is
added. The reaction mxture iS*cooled, a d\ F i s added. The reaction

m xture is stirred from0.5 to 8 h, tHén' | ected to aqueoug workup. The
crude product is purified by sgc. In step 4, %he product of sEBf 3 is

di ssolved in THF and treated with nethyf NHORTCt hi um then n-?dﬁ% at -78 C
to forma dianion that is trapped with a suitable electrophill®. he
reaction mxture is quenched with a suitable proton source sych a
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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.




aq NH4Cl or phosphate buffer then extracted with Et OAc. The product may be
purified via sgc or crystallization. In step 5 the product of step 4 is
di ssol vedwpDr2a6386 t abl e sol vent such as 15 di oxane, et han®@CI/usn2/03d= and an
al kali metal hydroxide such as lithium hydroxide is added either as an
aqueous solution or as a solid. The reagtion mxture is stirred at rt for
0.5-24 h. In step 6, the product of step 5 is dissolved in a mxture of a
suitable inert solvent such as CH2Cl 2 or dioxane and a tertiary anine
base, and a $mistephb.df e euceophilithmaietydn stried comaing exigizable fnetiopality s
stirredy r*?@gv@o%to?% p ik di8801Ged i a sitAbleOsdhiertt such a‘#@ﬂzélz driteMOPBAIRS  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 isopropano! and water.

In step 2, CuCl is dissolved in glacial acetic acid. The flask is cooled to 0 °C
and SO;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
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CH2CI2 R4 L2 3 RHR4A L2 R4 1 Description of Reactions-General Schene V
In step IwWOb2064760 0- 4- f | uor obenzene i s di ssol ved i n anhydPCHESanerz eat ed
with 5 n-BuLi at -78 Cto forman anion that is trapped with a suitable
el ectrophile. The product nmay be purifijgd via sgc or crystallization. In
step 2, the product of step 1 is dissolved in a suitable polar solvent such

as acetonitrile or A benzoi ci,d_cant ainin . Nu i | ke _nmoi ety
tch” s Suen s oqdiedh 0 2f T b ilthah A GRS R Biol 7 98N Gk, 1P
sui t abl erdaafi6n pMgiréss drePiARSY MR BY0P QdritEther coentsard didiedao itise fidsied.
The reaction mxture may be stirred for 1-24 hat tenperatures ranging

bet ween CmtaininglhecSOTiselutionspusmavigeraus gas evsdvtion.i bhe dedwiondsthe’it er and

a suitable solven h T i £ ' c or
cryot ar | TR Whe 46 &, “End biifct F1SoRiET B oo e rPiioh At o
Pent af | ugHippded @, tiesrdifiltdrindAel restikingdaéid. The reaction mxture is stirred
at rt for 0.5-24 h then partitioned A between water and CH2Cl 2. The sol vents

are ezapor at ek, step 3, e airduchalstee 2 [sudissolved N acelgaeoAncagLaoys $9dliomAl | n
step &E?% %ﬁﬂg&’%&dé’é and $he ge%ﬁillggkﬁ%@r\éqg shﬂ&g? £t 394 r’?ggﬁ{a ‘c’]"?{é}re }:‘ﬁ(gh as

CH2Cl 2. ase such a trret amne 1s ol''owed by
a 20 primintyreos ex@ractethwith ansuitablel belvertsuichoas GiHeOlr @r B dred Hia soleehtfisr

1-24 h at it. The reaction n&'xture i's then subjected to aqueous workup and
i sol at i opvaneyatasdoitard dhe PEOAYStr i fied via sgc. WO 02/ 062750 PCT/ US02/ 03672

(1749 Step S 4o ORRRRRBE ep 1R G¥ojldd §f TRFfPTMEDA i9xdded.aThe
functionality, the product of step 4 I's dissolved In a suitable solvent
such as fRdsDlacet! MIRBAN; blankdtjend chionded ta@ *Cor splution of isgprorylstirred for

0 S etabrasRA b 3aSH TR SRR RSB e HEME TR B
the prodpgyiting s8iitidd ROaddedl ®%% flask containing the product of step 3 that 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
CH,C), 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
CH.Cl,. NaoHPOQ, and urea hydrogen peroxide complex is added, followed by TFAA.
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i sopr opanol ahlos@iskiied !f‘nﬂ@t aip will appreciate ﬂéﬁ"‘s‘-‘é'@!'@%@acﬁoﬁfﬁ i thosegasacribedci d.

The fhasig the apeobadhbmds fay be carried out on other compounds of formula | as long as
substituents present would not be susceptible to the reaction conditions described.
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.

10
TABLE |
R' R® | R R R | R L L2 X Y z
A CH, H H Q H CHs SO, SO, OCHjs S0, CB
F
B CHs H H : H CHs SO, SO, OCHj; SO, CB
CH,
C CHs H H QN\ H CHs SO, SO, OCF;H | SO, CB
F .
D CHj H H t-butoxy H CH; SO, cO OCH, SO, CB
E CHs H H Q H CHa CH; SO, OCF, SO, CB
F
F CHs H H <:>\M, H CH;s SO, SO, OCHs SO, CcB
G CHs H H qu H CH; S0, SO, CH3 SO, CB
F
H CF3 H H QV H CHjs CH: SO, CF; SO, CB
F
1 CHs H H H CH3 SO, SO, OCH; SO. cB
Cl




and SO2 gas is bubbled in with stirring for 40 mn. In a separate fl ask
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between 50 C and 100 C for 4-24 h. The reaction m xture is quenched wth
water and extracted with a suitable solvent. The solvents are evaporated
and the cwode/06380 product is purified via sgc. In step 8, pChaspraesort of
step 7 is dissolved in a suitable inert solvent such as CH2Cl 2. Na2HPO4
and urea hydrogen peroxide conplex is agded, followed by TFAA. WO 02/ 062750
PCT/ US02/ 03672 -19 The reaction m xture is refluxed for 4-16 h, then

parti t ifeheg—between—water—and—cH2CH2—The——solvents—are—evaporated—and—the
crude product R's puréfiled via sg®* Those® skriled in|the anftx wilily V4
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F
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F
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)
Cl
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| CH3 HHHCH3 SO2 SO2 OCH3 SO2 CB \ / C CI WD 02/062750 PCT/ US02/ 03672
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7/ N\
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T
N
HSC /
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@ C
F
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i i|:
BA CHs H H @{J H CHj; SO, SO, OCF; SO, CB
F
BC CHs H H O\N\ H CHjs S0, SO, OCF; SO, CB
£3C0
E
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F
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Cl CCCF3 HH CH/ HCH3 SO&2 s&2 d C0 CB CDCH3 HH H CH3 S02 S02 d SO2
CcB U-'Il FCECHB HHF HCH3 S02 S02 O SO2 CB F CF -CH(CH3)2 HH H CH3
SO2 SO2 EBR2825CB cl | CGNH2 HH H CH3 SO2 SC2 OCH3 SeeTasoz2/@d7CAH9 H H
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DJ CHs H H Qﬂ H CHs SO, CH, Ci SO, CB
F
F
DL CHs H H @J H CHs SO C=CH, Cl SO, CB
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DS CF3 H H /@_‘4—' H CHjs SO, (0] Cl C=0 CB
Cl




H2gCH2 CP C3H7 HH HCH3 SO2 SO2 OCH3 C=0 CB cl CQHHHCH3 SO SO2
OCH3 G0 CB CH3 i -CH3 H3C0O CH3 CR ""o\ HHHCH3 SO2 SO2 OCH3 C=O CB S
H co \ CSvOH3/062760 H CH3 SO2 SO2 O C=0 CB F CT NH (CH2) 2PCHUd02036HE3 SO2
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zzz~l CVCF3 HHCH3 HCH3 SO2 CCO OH,&~O CB H3C i -0 CH3 CWCH3 HHH
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CF3 HHHCH3 S02 _SC2_(COCE2 C=0.CR__\1 ¢l DA _CLR2 11 1 N _Ccrp oo ALl
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H;CO
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DW | CFs H H @ H CHs CH. SO, CF3 SO, CcB
F
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F
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F
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Cl
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: :OCFa




CH3 DDCF3 HHCH HCH3 S&2 GO OCH3 CCOCB H3CG CGOi”n CH3 WO

02/ 062750 PCT/US02/03672 -26 R RR RBRA RS REL L2 XYZ DEHHCHIH
CH3 SO2 G000635C=0 CB CH2 H3C- -Ova H2 / \CH2 CH3 DF CH8THISBR/G6H3 H CH3
S22 CcOC S CB H3CG CGOver CH3 DG CF3 HHCH3 HCH3 SO2 GO G SO2 CB

H3C -Ow CH3 DHCH3 HHci HCH3 SO2 g2 A SO2 CB ~ | DI CH3 HHci H
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HHHCH SO2 C=0.ClL _SC2_(C E DI 2 L CH3—SCR-—C=CH? AN
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NHN DP CF3 CH3 HHCH3 SO2 C=CH2 d C=0 CB ~I ci DQCH3 HHC H3 CH3
CH3 S&2 CCOC S22 CB CH3-CGOCH3 DRCH3 HHHCH3 SO NH O SO2 CB ci
DS CF3 HWwoM2@#356C2 0 C C=0 CB ci WD 02/062750 PCT/ USO2C@ABIR036727 R
R RBRA RSR L' L2 XY Z DUCHS HHHCH3 CH2 SO2 OCH3 SO2 CB H3C0 DV
CH3 HHHCH3 CH2 SO2 C SO2 CB ci DW44&3 HHHCH3 CH2 SO2 CF3 SO2 CB
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CB FHCH3 CH2 S02 OCF3 S02 CB EGCH3 HHalzz~lcl EHCF3 HH F H CH3 CH2
S22 OCF3 w075 El CF3 HH H CH3 CH2 SO2 OCF3 SO2 CB EBOTAIN82/636F2 H CH3
CH2 SO2 CCF3 S CB U--, OCF3 WD 02/062750 PCT/ US02/ 03672 -28 Rl R2 R3 R4
RS R6L1L2 XYZ EKCF3 HHHCH CHaSO2 OCF3 SO2 CB CF\ EL CH3 HH H H
CH2 SO2 OCH3 SO2 CB H3CO0 EN CF3 H H CH3 CH2 s&2 OCF3 CcOCB U-,|l F

EP CH3 H H H CH3 QH2 SO OCF3 SC2 OB QON-GH2 HBG—HEHZ—CHB—EU- EHE—HH-
CH3 CH0 SQ2 OgF3 SQ@ JB: Ur-,| FrEV CF3 g HrH CH3 CHQ2SQ2 |GCH3 S22 CB z H3CO
EW CF3#d Hdr, CH3 =D 0 HH C:O U-T'T [ EXCEr3| $9:H H®H3 (G0 0] HOoC=[>*&B
c”Z /
o]
CHz
Fv CH; H H H CHs; SO, SO, H SO, CcB
/ S
FW | CHs H H g H CHs, SO, S0, H SO, CB
OCF3
FX CF; H H AN CHg H CHs; SO, S0, H C=0 CcB
F
Fz CF; H H F H CHjs SO, SO, H SO, CB
/ l
N ]
GA CHs H H F H CHs CH, SO, OCF; C=0 CB
i\:’[:_
GD H H F H CHjs CH, SO, OCF; SO, CB
AN
F
OCF,4
GF | NHC;Hs H H @J H CHs CH, SO, OCF; S02 CB
F
GG CF3 H H H CHjs SO» SO, Cl SO, CB
[
N
GH CFs H H H CHs SO. SO, CF; SO, CB
[
N
Gl CFs H H H CHs SO, SO, Cl SO, CB
HsCO F
GJ CF; H H ©:rl H CHs SO, SO, OCHj; SO, CcB
F
GK CF3 H H CH3 H CHs SO, c=0 OCHs SO, CcB
H3C+OW
CF5




EY CFS HHHCH3 CCOO0 C C=0CB
FA CF3 H HH CH3 C=0 NHSQO2

EZ CH3 HHHCH3 CGO S OCF3 CcO CB F
H \
NHCO H Cx0o@R06243¢CO FC CF3 H
F
2

F

CB H3CO FB CF3 HHj: f_ H CH3 C=0

CH3 C—CHZ Sz OCF3 C=0O CBCTRSFIN®M8 H H H

CFS HHHCH3 GO S OCF3 S@2 CB F WO

R3 R5ReL' L2 XY Z FFCH3 HHH
HCHs C(CH3 SO2 d SO2 CB )2 ci

CHR2 11 L1

)
R TEB F

H
CH3 C=CH2 SO2 OCF3 SO2 CB F
02/ 062750 PCT/ US02/ 03672 -29 R2
CH3 C=NO SO@2 OCF3 SO2 CB H F FG CH3
O CB
2

FH CF3 H H H C=0-S 3 =0 CB B3co-FH—CH3—H-H-+F—H-H-6—-Se2 S
FI *R}| Y,|Z and *| 4 | @ S|SX2 Ck clogrbi e UFL! L2 X Y z
GL | CFs H H | CH, |S0. | SO, OH S0, |cB
I\
=
F

GM CF; H H H CHs SO, SO, OCH SO, CB
@iJ (Chio)e
/
F
GN CF; H H H CHs SO, SO, SO, CB
@J\\P’ %
= F /O

GO | CFs H | H /\r_,.r H | CH, | S0, |SO0. OCH; | C=0 | CB

CB is a covalent bond
- means that the substituent is not present

In a preferred embodiment, there are disclosed compounds of the

formula

; \\S//O
\ AON A1
x—_: = /©/\H "
//S\\
S\O O
R* N0
0]

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:

Example X R’ R*
A OCH3 CHs; @(
F
C OCF-H CHs @
F




to form norpholinyl FKHCH3 H_0S=OSOQ2 d CBCB FFL HCHs H_ O S
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G CF3 HH(::CHCH3 sO2 sSO2 OHSO2 CB F GMCF3 HH H CH3 SO2 SO2 OCH SO2
CB\ (CH3)2 / FONCF3 HH (::CF HCH S02 S02 S02 CB 4~ /OGO CF3 HH H
CH3 SO2 S@P o0k35C=0 CB CB is a coval ent bond - neans th&CTtuse2/eshst i t uent
is not present 5 1In a preferred errbodl ment, there are disclosed conpounds
of the formula O\~ 0 X\ / I HR S\34QS\OR0 0O 10 a prod rug
thereof, or a pharmaceutlcally acceptable salt of the conpound or of said

pr odr ug p_% §|< R ang Rt arg mowr T tter tabhe below Example X R
R A OCH3 F| C H CH3 XF 02/ 062750 PCT/ Ys02/ 03672 - 32
Exanpl e| X RKX¥X G|CH3 GOELHL C CH3 RFEF3 OF3 A(F |S A CR3 (XF_ AB CF3
CH3 C(F|
]\/\F
XXXXI -OH CF3 e Vd
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F
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In another preferred embodiment, there are disclosed compounds of the
formula
Y
\ N/ \R1
X ; = /©/\H
N
N O O
R 10
5 O

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:



AT Cl N(CH3)2 (::(F_ BA OCF3 CH3 (:::CF_ BD OCF3 CF3 (XF_ BZ CH3 CF3 CD
O CH3 FS H CH3 C(F_ FY H CF3 (:) WD 027062750 PCT/US02/03672 -33 R
Exanpl e YWBD2@R78 CF3 \ GH CF3 CF3 N XXIX CF3 | \ |~k XEXUSHB0d67X XXX
CF3 1,0 XXXI1 ON CF3 (XF XXXIIlI NH2 CF3 XXXIV H CF3 d F XXXVI C CF3
NyO XXXVI | O CF3 O ~N XXXVI I | CI\ICFQ:KZEX_XXIX-CO\IHZ CF3 WD 02/ 062750

PCT/ US02/ 03672 -34 Exanple X Rl R 4 -OCH3 CF3 (XF_ XXXXI -OH CF3
(XF_ XXXXH\ =0 CF3 (::(F B

Example X'~ Y-R’ R*
XXXXVI « CH, | SN
/kCHg, =N
XXXXVII « A
. | N
XXXXVIN « SN
l P N
XXXXIX « /& X
| P N
XXXXXI -OCHs CH,

XXXXXII -OCH3 S
DY
XXXXXII -OCH3s /\@

Compound A : 1H NMR (300 MHz, CDCI3) 1.54 (d, J = 6.9Hz 3H), 2.67 (s, 3H), 4.72
(9, J = 5Hz 1H), 4.86 (br. d, J = 5Hz,1H, NH), 7.08-8.42 (m, 11H).

HHH

5 Compound C: 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).

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 : TH 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



~ XXX &' ~CF3 O- CF_ XXXXI'V CF3 (XF_  H3C-O- XXXXV H3C, O -"-,0" CF3
(::CF_ XXXXXV OCH3 CF3 N XXXXXVI CH3 CNr_ I n another preferred enbodi nent,
t here ar ewoiogobosed conmpounds of the formula "Y' N R~ BCOWSADIRL' O O 5
a prod rug thereof, or a pharnmaceutically acceptable salt of the conpound
or of said prodrug; wherein X Y-Rl andgg?4 are as shown in the table

bel ow. WD 02/ 062750 PCT/ US02/ 03672 -35 Exanple X Y-R R X=XVl CH3 /I CH3

S\ rac o SRERE T AR T IR R i) 3 (o Dchaps)

.54 (d,l@’z O 3H), 2.67 (s, 3H), 4.72 (q, J =5Hz 1 H), 4.86 (br. d, J
SHz, 1 H NH), 7.08:8.42 (m 11 H).
Compound R : "H NMR (300 MHz, CDCI3) 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).

LW

Compound S : "H 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, 7THz, 3H).

Compound AT : "H NMR (300 MHz, CDCl3) 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
(9, 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, CDCl,) 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, CDCly): 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, CDCl;) 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).



5 Conmpound C : 1 H NVR (400 MHz, CDCI3) 1.51 (d, J = 7.2
3H), 4.702 (q, J = 6.8Hz 1 H), 5.05 (br. d, J = 6.4Hz,1 H NH), 6.71 (t, J
= 71.6 Hz2WO®ERHY5V.07- 8.47 (m 11 H). Conmpound G : 1 H NWRT((30D03dHz,

CDCI3) 8.43-8.41 (m 1 H), 8.36 (d, 8Hz, 1 H), 8.28- 10 8.22 (m 1 H),
7.96-7.92 (m 2H), 7.69-7.60 (m 2H), %52 7.47 (rn 2H) 7.43-7.37 (m 1
H) , 713706(m 1 H, 4.76-4.70 (m 2.68 s, H) 259(3, 3H), 1.41
d, 7 Hz, 3H pundL:lHNIVR% 95m ,
.40 (dCcfm[bdzunleQ H HNRA308 Mhiz( GPCls 887(d96 HZ !3'#1):85 615 62‘%%3
HB.3 77 (d)-87H8,31 Kl 1H), 18)18 {dh B Kid, 18Iz\l\ﬂ)l-[)28@627796 (PCBH)SOB268684m, - 36
H) . 3:—? 5@47@49 Hznm) kﬂ)go-z 71)8(117 112), (62 (d, A Hz4318D-4. 70 (m 1 H), 2.71
H) , npound R : 1 H NMR (300 MHz, CDCl 3)

e

18697, {id), 479448 (BHjH )do d@n@iHS’; HJ) H NI\/R (300 MHz, CDCI3) 8 61- 8 59
1H), 8.39 (d, 8Hz, 1 H), 10 8.29-8.24 (m 1 H), 7.99 (d, 8 Hz, 2H),
7.82 (m 1 H), 767762(m 1 H, 7.49 (d, 8Hz 1 H, 7.46-7.40 (m
10 7d<§m ottt Gr/XKIX) ; mezzsael\nmz CDE,): 4 86-852 (6n,HA), 8.33-8.21 (m,
Oungﬁ) 80 7§2NW4+$)O %@@mﬁgn,(@mmw(d&wmmmem 1
rri @( 216T2 16t ?6%151455 T 7(61 7l 51 S0-171Bn( B 20706 T 63

7.16-7.09 (m 1 H
(m 1 H, 480470(m1 , 271(s 3H), 154(d THz, 3H)

und Comgppund SR OQH (8o
6. wxrg%'lg&g ﬁga 7@&7%%&%2 §%1 (Tﬁgg 99 £

Hz4.8814.83 (onpbikridl 1BR.06 l(mH1Nm:e1 6300, Tz, -h.284m, ;Eho 0@5 50
7(”(52H)3H) 4.72 (q, J = 5.5Hz 1 H), 505(br d, J =5Hz,1 H NH),
55 (m 11 H). 25 Conpound BD : 1H NVR (300 Mz, CDCI3) 8.51 (d, 9
'20 H)Cm%péané GEOMI, HNMR §36d MH2 CDCI;):288.3878.29-(vh, @) 81172(d), 8 Hz,
7. 4 B 0RBI02 (n 1Y, 71614185 dm D), 7.58-7(36 (8, 5H), 6.11 (d, 8 Hz, 1H), 4.84-
4.78 (m, 1H), 2.12-2.01 (m, 1H), 1.57 (d, 7Hz, 3H), 1.21-1.12 (m, 2H), 0.92-0.86 (m,
2H).
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25 Compound GW/XXXVI, : 'H NMR (300 MHz, CDCl3): § 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 HOXXXXXV, : 'H NMR (300 MHz, CDCly): & 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, : "H NMR (300 MHz, CDCls): 5 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)



Hz, | H), 4.90-4.80 (m 1 H), 1.64 (d, 7 Hz, 3H). Conpound BZ : |H NVR (300
MHz, CDCI3) 8.43 (br s, 1 H), 8.32 (d, 8Hz, 1 H), 8.28- 30 8.22 (m 1H),
7.94 (d, 8OM2/062H) , 768758(m 2H) , 747 7.37 (m 3H), PCTABOTOBER (m 1

H, 5.72 (d, 8 Hz, 1 H), 4.86-4.70 (m | , 2.59 (s, 3H), 1.60 (d, 7 Hz,
3H). Conpound CD: 1H NMR (300 M-z, 8.82-8.78 (m 1H), 8.23 (d, 7
I(—|(zj,$|—|),821807(m32135,7817 (m2H) 7.63-7.57 (m 1 H) ,755
Y067 (oan gm)ronthts% This Gty s niTeSied ARARTIOH tfe@‘ﬁvhﬂﬁ'i‘?vtm%ﬁo{@@
86688%%@ 8.51-8.47 (m 1 H), 8.29824(m1H) 799795(m
oH), 7 89(m '2H), 7.67-7.53 (m 1 H), 7.50-7.44 S;h . 7.42-7.39
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(m  3H) 58%95%? s BR £.01 141'#)/| E|§TA23(rﬁ|M M%tﬂzzzoh%l)lasﬁ) ORKGUAR (50rul)4bdre 5. 42
(d, 1 H 4784 4.7 06 (m 1 H), 1.60 (d, 7Hz, 3H),
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e bl o35 4 xS e e 0 AT
( 2 é|7m?nc9f5to(é’ﬁch]w5h of thfmidreiitef pite. Hch 10028 rkadfion Mixtard coftathed). 90
15 O 48 nM [*H] CP-55,940, 15 ug membrane protein in binding buffer containing 1%
DMSO and 0.036 % methyl cellulose. Following incubation for 2 hours at room
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



20 Conpound GS/ XXXI, : ~H NWR (300 MHz, CDC13): 6 8.38-8.29 (m 2H), 8.17
(d, 8 Hz, 1 H), 8.07-8.02 (m 1 H), 7.91-7.85 (m 2H), 7.56-7.36 (m 5H),
6.11 (d, WOM2/062I5H), 4.84- 4.78 (m 1 H), 2.12-2.01 (m 1PHrUS/6B7L{d, 7Hz,
3H), 1.21-1.12 (m 2H), 0.92-0.86 (m 2H). 25 Compound GN)O(XVI, : 1H NMR
(300 MHz, CDCI3) 6 10.19 (d, 7.8 Hz, 1@9 8.27- 8.42 (m 4H), 8.13 (dd,
7.8 Hz, 2.1 Hz, ,793d84HZ H, 7.78-7.63 (m 2H), 759(d1H
8.4 Hz, .
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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



receptor (Receptor Biology #RB-HCB2) or reconbi nant human cannabi noid CBl
10 receptor (Receptor Biology #RB-HCBl1) were diluted to 0.3 nmg/nl in

Bi ndi ng BuDfoe0627660 nM Tris pH 7.2, 1 nM EDTA, 3 mM MyCl 2 pCO/UB02OIBBN) .
Aliquots (50 ul) were added to each vveII of the mcrotiter plate. The

bi ndi ng reactions were initiated by ﬁltlon of [3H CP-55, 940 (New

Engl and Nucl ear # NET 1051; specific activity =180 G /mol) to each well
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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., agueous suspensions, isotonic saline solutions or sterile and injectable solutions
containing pharmacologically compatible dispersants and/or solubilizers, for example,

propylene glycol or polyethylene glycol.



nofetil, cyclophospham de and other simlar drugs. They may al so be co-
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pharmaceutical ly acceptabl e excipients and additives include non-toxic
conpat i bé.g., liposomes, optionally with one or more carriers or additives.

Implants are among the 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.



fillers, binders, disintegrants, buffers, preservatives, anti-oxidants,

| ubricants, flavorings, thickeners, coloring agents, emulsifiers and the
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cachets, granules and sol utions or ns, sublingual and bucca
forms of adm nistration, aerosols, Eﬁéﬁgéigr subcut aneous, intranuscul ar,
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pol yners, or other appropriateBslUbstances. 15 Tablets can be treated so as
to have a prolonged or delayed activity and so as to release a

predet ermi ned anmount of active principle continuously or at predeterm ned
intervals, e.g., by using ionic resCRERMMG he i ke. A preparation in the
formof gelatin capsules may be obtained, e.g., by nixing the active
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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.



propyl ene glycol or polyethylene glycol. WO 02/062750 PCT/US02/ 03672 -41
Thus, to prepare an aqueous solution for intravenous injection, it is
possi bl e WO 020695@ co-sol vent, e.g., an al cohol such as etrlansb2/es7a gl ycol
such as pol yethylene glycol or propylene glycol, and a hydrophilic
surfactant such as Tween(r) 80. An oilysqasolution injectable
intramuscul arly can be prepared, e.g., by solubilizing the active 5
principle with a triglyceride or a glycerol ester. Topical admnistration
can be provided by using, e.g., creans, ointnments or gels. Transdernma

adm ni stration can be provided by using patches in the formof a
multilamnate, or with a reserv&kr containing the acgi ve principle and an
appropriate 10 solvent. Adnlnlstﬁatlon by |nhala1|on an be provided by
using, e.g., an aerosol contai ~ Pg\ oleic acid, for

0-sQr bi t ap

exanple, together with trichlorof pet i o}l or oF Buor onet hane,

di chl orot etrafl uoroet hane or any e jological |y conpati bl e propel | ant
syjst epreont ai ni ng 15 the active

gas; it is also possible to uge =

principle, by itself or ags z@e %t D aP excipient, in powder form The
active principle can aqqsﬁ(g)’ be Rery at\\@d as mcrocapsul es or m crospheres,
e.g., liposones, optionally with one or nore carriers or additives.

| mpl ants are anong the prol onged rel ease forns which can be used in the
case gf chronic treatnents. They cagdagpdurepared in the formof an oily
suspension or 20 in the formof a suspension of mcrospheres in an

i sotonic medium The daily dose of a conpound of fornula |I for treatnent of
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between —15 °C and —30 °C for 5 h then quenched 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 aq Na,COj3 and brine, then dried with MgSO,4 and
concentrated to dryness. The crude product (13.8 g yellow foam) was dissolved in
CH,Cl, (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 NaHCOj3 (200 mL) and CH,Cl, were
20 added and the layers were separated. The organic layer was washed with aq
NaHSOj3;, 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.

25

Compound 4



-42 EXAMPLE I O NCF 3 Br 5 Conpound 1 Conpound 1. TFAA (67 ni, 0.474
nol ) was dissolved in CH2CI 2 (300 nL) and cooled in an ice water bath. A
sol uti on wb 00842780 et hyl benzyl am ne (56.4 g, 0.465 nol) adcTashyvesd7in
CH2CI 2 (100 mL) was added and the ice bath was renoved. The 10 reaction
mxture was stirred at rt for 3 h. The ggaction mxture was cooled in an
ice bath and MsOH (80 ni, 1.23 nmpl) was added followed by DBDVH (65 g

0.227 nol). The reaction mxture was left stirring overnight at rt then
quenched wi t HCompaand AadsmBpod3 dé dard.3.0ayemoliasaseisrelvediin p-diexane and

bri ne, 2(" Bqﬂl_)'“aﬁéﬂ cdbieto P LIORNEEo N aheqiom gmfﬁmét&wa\soédd@a'érﬁj R |b€

The cru roduct was recrysta rom1l and exanes %I Vi n
(329 ofbathmaswemaenas. o irardion mxtyedws a’ﬂrre@at ttigr hihgn@escentra / o 0
COWDOUHOCHZQIQ oopayrthdNaOM ¢1.0 Mg, do ineld) Wwemsiddediand M lyardwere Conpound

1 (1 di oled to
“78C eﬁxﬁrﬂeﬁih. aq%e%wﬁ% 9r§eféﬁﬁ’v¥u§5’§ﬁ@ﬁ%fr’&£§%2%"d find the
reacti f) ;combxmed orgasic $ayarveas doed mthngSanchcor(cEnﬂaMd 1l Heec«adesarodl@ctm,

42 nmo

ruor ae g P B o O o R R AR 1 IR 2 1
col d batth(8¥s) obCGompduafiteer 10 min and the reaction mxture was allowed to
warmto rt over 45 mn then quenched with pH 7 sodi um phosphate buffer (1
M 100 nL, 100 mmol). The reaction mxture was extracted with EtOAc and

the t@sul ti ng organic |ayer was washed with brine and dried with MySH.
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Compound |

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

(569 pL, 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,ClI, 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 li



evaporation of the solvent, the crude product was purified by sgc (20% 50%
30 Et OAc/ hexanes gradient) to give 10.39 g (65% of Conpound 2 as a solid.
WO 02/ 062Wb®2RQT60JS02/ 03672 -43 0 CH3 OH NCF3 \ | | PCONSIEO12H C~- -
C-\\ 3 O 5 Conpound 3 Conpound 3. In a flanme dried flask under N2 bl anket,
Compound 2 (11.09 g, 28.6 nmol) was d|4so§ol ved in anhyd THE (100 niL) and
cooled to -78C. A solution of n-BuLi Min hexanes, 24 nL, 60 nmol) was
added and the 10 reaction nixture was stirred for 40 min.

Bi s- 4- met hoxygumpeundilkuCbingmungl. 4 27%5/m@10. 6595mmr|n)3l)m digdeldediitl t he

R S
120 ml) di ac an N The
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| ayer was was brine
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and t he PengsBleaIn RIS St hERen G a%ﬂaﬁ%wﬁ%ﬁ?ﬁtﬁ% Colle s
(200 nliyeaultingFRGEE e eorid@nérdtititoagite Shrmgl (29%)ofeorepsepditat ed. The

organi c | ayer was washed with ag NaHSO3, NaHCO3, H2O, and brine then dried
with MgSO4. The crude product was purified by sgc (30% tge 50%

Et OAc/ hexanes gradient) to gi(\‘/lég, 7.21 g (45% of Cﬁ@)ou CH3 = O NH2
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Compound lli

15 Compound Ill. Compound 4 (25 mg, 0.054 mmol) was dissolved in CH>Cl.
(270 puL). 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 IlI.

EXAMPLE 1l
A
H
™o
25
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



\'1 1/ OS00 S HC Q\ 25 3 O Conpound 4 WO 02/ 062750 PCT/ US02/ 03672
-44 Conpound 4. Conpound 3 (4.47 g, 8.02 mmol) was dissol ved in p-di oxane
(16 nmL.) awooewed7edd to O C. LiOH (1.0 Maqg, 10 nL, 10 nmol pCrasozader and
the ice bath was renoved. The reaction mxture was stirred at rt for 6 h
then concentrated. CH2CI2 (100 nl) andydaCH (1.0 Maqg, 10 ni) were added
and the layers were 5 separated. The aqueous |ayer was extracted with
additional CH2Cl 2 and the conbined organic |ayer was dried with MgSO4 and
concent r(@techal reperaidre) prPosiation whmebhyllithiurd (b Mde disthylietbendOa mL, 147

o8 0 o M \%éé‘%ﬂﬁ%é‘éb%é%t@%ﬁ Yol inbraflrt boidw o BURBETS 10
Conpoundeaciian s@sgtirsedsor Hhgnin sre agobdienein-ByL d%@ Min hexangs) 6 ngrm'-, 155
triet hy|ﬁ1?ﬁd])9wé§ afifellat alfdtd tHETPhAintd 168 BROInesBPt J%ra%@'ofﬂ’@%detloﬁ 34

RGO SRR A W ORT A ST R T L
:\Sﬁgog Vgﬂgr eaylaueshlﬁd@mza 91346 mmaydrssmgvmmd\mmm(m i) avascadded
the crud¥dd g fua,gg O\fﬁfrfgﬁ %@agﬁwﬁ%@r %SSE{E' E?’?ﬁ@?ﬁ%ﬁ ) atn g
gi ve 3. Avwitly HBI6¢H) Modiqueous, 200 mL, 200 mmol). EtOAc (500 mL) was adde 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 MgSQ,, the solvent was evaporated to give 54.1 g of a solid. The crude product
(52.3 g) was dissolved in CHyCl, (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
(57%) 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 g, 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



Compound | as a solid. CH3 O O/ \ N SH O00 HC 3 O 25 Conpound Il WO
02/ 062750 PCT/ US02/ 03672 -45 Conpound I1. Conpound 4 (27.5 ng, 0.0595
mrol ) waswoicgs®ed7sed in  met hyl ene chloride (226 L) and DI PEAUStZodey2 A
solution of propionyl chloride dissolved in 1,2-dichloroethane (1 M 75 L,
0.075 mmol ) was added and the reaction 7mxture was shaken at room
tenperature overnight. Tris(2-am noet hyﬁ)am ne 5 polystyrene (4.1 mmol N g,
ca 60 ng) was added to the reaction m xture. The reaction m xture was
shaken foixture vedlieft stindihg beemigit artd alhvaad:’rQMEFmrtocft;cThwa%aQil@ﬁd@h@lﬂr&t\@aS

corn ). SRRSO s
Conpound6®® migdrand brine(R6 ml)\were adgdeqiang the daysrp were sspagatedlp eborganlc

Conpounqaydrl wa$ vizaneaurah Water G‘hﬂﬂﬁm‘ed tﬁe(u Zﬁledgwﬁﬁ NMG8OoRTTHe Balvedts wdreved
in CH2CI (270 L).. A sol ution_of

anat e di d
(1.6 %) coigphiatos. GG AitgmuR? @hed Mo rogierts wan . PO G Pat ndo%iedy
at rt oEONd@héxanBs mobite pﬁag@)egmw\g)g anj (16%oofyGompenrd 64. 1 nmol N g, ca 60
ng) was added to the reaction

NH2

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.Cly) 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 CHxCl, (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
partitioned between water and CH,Cl,. The aqueous layer was exiracted with



m xture and the reaction m xture was shaken for an additional 40 mn at rt.
Et CAc 20 was added and the reaction mxture was filtered through a silica
gel SepPawo(0tdtxwss Corp.). The resulting filtrate was comcenisnzes® t o gi ve
18 nmy (57% of Conmpound IlIl. EXAMPLE Il O d \ / NN\CF3 H OS\0 25
Conpound 5 Conpound 5. In a 3-necked flage-dried flask under N2 bl anket
Compound 1 (40.0 g, 134 mmol) was dissolved in anhyd THE (535 nL) and
cooled to -75 C WD 02/ 062750 PCT/US02/03672 -46 (internal tenperature). A
sol ut i oradsitions BHJGls And the combingchorgiasinkyeewas driedositiioSQz Evaperaticas
added at t t t i r t ; - 500
o BINRT atiibal BY IR’ Aok TRRER W8 BRHIRM (tgégﬁgﬂ {(1%-50%

reaction"was stirre f ) solution o I n hexanes,
62 L, 1BOAchexgnasgragirnlitagive 2 af 8 (BA%) afdkamaewrd!M-he i nt er nal
tenperature of the reaction 5 below -65 C. The reaction m xture was stirred
for 40 mn. and a sqglution of bis(4- chlorophenyl) disulfid 4 146
nol )5 di Gemipesddivi !gﬂrhWRHEOQ A1 GD G %@ﬁ@e@ywawa@ﬁ-ﬂ%& é 'J"ZﬁﬂgH)over I
h. The r@&aqtg.2n (mi AH) B.O68, StHiz, 2¢4), ¥@6-B.88 (rhelH ) TetzREd (myvi tH), B2 (d, 8V
aqueous, HZOH 7. 420U0TR! 1H), . (87 (508, 1H), 4186-4a70i¢e, aHY, 2.77¢ (s) BkrisS8er e
separ at ¢, 7Hpezagueous | ayer was extracted with 500 ni EtQCAc, and the 10
conbi ned 4rganic’l ayer was washed with I Maq KOH, water, and brine. After
drying with MpSO4, the solvent was evaporated t ive 54.1 g of a solid.
The crude product (52.3 g) was dissolved in 6:142&%5(750 m-) and cooled to
2 C (internal tenp). MCPBAC(60% 184 Q) ~nas ad dn portions over 1 hr
and 20 m n keeping the intern gnper ¢ belpw OF3C. The reaction

m xture was stirred an additi ORg h. NaOH M aq, 500 nL) and CH2Cl 2
wer e added and the | ayers were sparﬁr\\ed. The aqueous | ayer was extracted
wi th an additional 300 nL of . CH2 I\ZQ TRe conbined organic |ayer was washed

with 1 M aqueous NaCH, vvatg\@ri ne, then dried with
F

10

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 : TH 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



MySO4. After evaporation of the solvent, a solid (65 g) was obtained. The
crude product was partially purified by trituration from Et2Q hexanes to
gi ve 33. 3wg oefe6xseol i d 20 whi ch was subsequently purifi edpPeiraissge3s(20% 25%
Et OAc/ hexanes) to give 30 g (57% of Conpound 5 as a solid. O O NACF H
s OS~O0SA0 OF 25 Conpound 6 Conpowgnd 6. In a flame dried 3-necked
flask under N2 bl anket Conmpound 5 (44 g, 112 mmol) was di ssolved in anhyd
THE (450 L) and cooled in a dry ice/lPA bath. ol ution of n-butyl
lithium (2.5 Min hexanes, 92 nL, 230 nmol) wvas ed at 30 a rate that

mai nt ai ned the internal reacti oA enperaturebe e® -60 C, and the reaction
m xture was stirred for 1 h. tio 2-fl oro@Emzenesulfonyl fluoride
(22.3 g, 125 mmol) dissolved ik ] SN 20 nL) was added and the

reacti on WD 02/ 062750 PCT/ US02/ 0B672°~-47 m xture was left stirring

overni ght and allowed to L e reaction m xture was cooled to O
C and quenched with saturg ag! @ moni um chl oride (300 mL). EtOAc (600
m-) and brine (25 nmL) we lded and the | ayers were separated. The
organic |ayer was washed h viater and brine, then dried with MgSO4. The
solvents were 5 evaporated giving a foam (62 g). The product was purified
by sgc (20% 25% Et OAc/ hexanes nobil e phase{/ giving 9.1 g (15% of Conpound
6. d NH2 O SAOO0 F 10 Conpound Gompound '

({p =%

5 Compound VI. 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 aq NaHCOs.

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.

EXAMPLE |l
15

vl
o

Compound 8

Compound 8. In a flame dried 3-necked flask under Nz 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 ag NH,Cl (400 mL). EtOAc (500 mL) was
added and the layers were separated. The aq layer was extracted with EtOAc and the



Compound 7. Conpound 6 (6.77 g, 12.3 mmol) was di ssolved in di oxane (15
m.) and cooled in an ice bath. Agueous |ithium hydroxide (1 M 15 nL, 15
nmol ) waswoaddexisand the reaction mxture was |eft stirrimgTaser/eodeght. The
reaction m xture was 15 concentrated, then partitioned between CH2Cl 2 and
wat er. The aqueous | ayer was extracteg  th additional CH2CI 2 and the
conbi ned organic | ayer was dried with I@gSOzl Evaporatl on of the sol vent
afforded 5.66 g of a foam which was purified by sqgc (tlo%

( NH3) / Ceamibd)ed orggnie layer wgs waezb@dpmﬂmdprme( rlegovw 'DMQSQM | e solvept o
SAO O (o] HiORE - )
was di sglcﬁ SggP‘Ea@gﬁ 5@8%8 Ml’et hyIéz;&r;rLd%%Flfﬁa%I @g %_C E(zlﬁgbgg‘z(ll ed
to OC. I%OAC(NEX@BQSrg@dIGnh)EQl |14 428%@@%80'#% reaction mxture was
stirred at 0 Cfor 6 h. The reaction mxture was partitioned between water
and CH2Cl 2. The aqueous | ayer was extracted w th WO 02/ 062750

PCT/ US02/ 03672 -48 additi ongﬂl CHZCI 2 and the conbi ned organic | ayer was
dried with MgSO4. Evaporatio 3€e soI affigHded 3.0 g of a foam

whi ch was purified by sgc (40% Et OA( danes gradient) to give 2.77 g
(899 of Conpound IV. 5 Conpognd™>": %\ NVR (300 MHz, CDCI 3) 8.61-5.97
(m2H) 8.40 (d, 8 Hz, 1 H, | 8.24-§&" (mlH) 796(d 8 Hz, 2H),
7.86-7.83 (m 1 H), 7.70-7.63 %\ .52 (d, 8 Hz, 2H), 7.46-7.40 (m
1 H, 7.18-7.12 (m 1 H, 4. '5) m 1 H, 2.71 (s, 3H), 1.56 (d, 7Hz,
3H). 500 c JZITIINS\ HS

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 (NH;)/CH.Cl, gradient) to

give 12.2 g (69%) of Compound 9.
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20 Compound VI

Compound VII. Compound 9 (10.7 g, 22.6 mmol) was dissolved in a mixture
of CH,Cl, (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 aq NaHCO; and the layers were separated.
The aqueous layer was extracted with CH,Cl,. The combined organic layer was



OSL 10 F Conmpound V Conpound V. Conmpound 7 (26.1 g, 57.4 mml) was
dissolved in CH2ClI2 15 (200nmL) and triethylamne (20 nL) and cooled to
-78C. Triwbioe/oexthydri de (10.45 nL, 62.1 mml) was added &od/ushrosencti on
m xture was stirred for 3 h. The reaction was quenched with water and the
| ayers were separated. The organic |ayegqwas washed wth water and brine,
then dried with MJSO4. The sol vent was evaporat ed to give 42 g of a foam
The crude product was purified vi a s 33% 50% Et OAc/ hexanes 20 Hradl ent)
to gi ve washedwitBgrineanddrigduith Mo nﬁmlwntswenemvﬁpp@ie hepa 3)

8 61 8. , Ach 7. 99 (d, 8
| 5&9@?60 %dlg& vtlé”s égrlfﬁ_ﬁh bg ggto?&j V?Q( %8%1(27%"@) rﬁ?gén@)\/ll TH

746 40(m1|—l),716710(mé.M484m1H) 165(d 6 Hz,

1 H. 25 WO 02/062750 PCT/ US02/ 03 00 NIS\CF3 H S OSLO 11 F

Compogind VI 5 Conpound VI. Conpound V (300 ng, 0.512 mmol) was dissolved in

met hanol  (60,0L).  Sodi.um.hicar % adi um

on carbon (4890"1&(3“'3@%qh@dﬁ%ng%ﬁgaﬁ@%%ﬁ%g%p HZ%I%'ZQ%‘%’%B‘%%%& (%ﬁ'zﬁaé’Par r

appar at us32inuhaol) Baspdissoloéd hyadnlmgeNHEAd L)erchegbied iTbelry eadaceionaibatiur A was

filtere h [

par 1 11 oo o BB TE e MYFRECE @7 D0 3P RnS) Bas ERidR Blowed by o

wi th MySutioniof h8wdi(%Snvisn W@Kén@&eﬁﬁ)mé-t 433 rmmel). rhﬁj@agﬂ@ﬂmxtumsvas

puri i edsiiiey RHO5(RPRvaRl QEIRPOERSA A Qintbiinéd | pRenyB Hishifidd (4eComprsnd VI
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 NaHCO;. The combined organic layer was washed with water and
20 dried with Na,SO,. 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;0, 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



EXAMPLE II1 15 0 d HCF3 O\OS S O F Conmpound 8 Conmpound 8. In a
flame dried 3-necked flask under N2 bl anket Conmpound 5 20 (35.7 g, 91
mrol ) waswoiegsed7sed i n anhyd THE (360 m -) and cool ed i n &Carusot/ewsii PA
bath. A solution of n-BuLi (2.5 Min hexanes, 76 nL, 190 mmol) was added at
a rate that maintained the internal tegperature below -60 C. The reaction
m xture was stirred for I h. A solution of 2,6-difluorobenzenesul fonyl
fluoride (19.47 g, 99.28 nmmol) dissolved in anhyd THE (60 m -) was added.
The react0 oninnmAxsaluiomabbist(Reftuadopiseriyd) digullidie, (14 2eg, fuémamet) dissalvedhirur at ed

2 NGl 10800 ki EL A B0 Bl h A8, w Sdgodhel 3 el g%swlee bath

separ at ed was extract 02/ 062750
PCT/ usozwasmove@,anddhﬁ|rﬁ@Qilqmrr@aﬂu@ wag allowgd t%o@i@t{tq/ﬁt aRdueft sirraed dri ed

wi th MySe¥ernifhe B V@ﬁlonms(tlﬂ'éw @d’l@ﬁbﬁe@ \Qltweaﬁﬁatédgacpfecms MiHLCdmcth Was
Conpoting %Vaéﬁo? b NG e ol Mo i assichidf e &gt s
(21.1 g, w8 evapirhjediaFhel camie M@duc’nwds oxwified ey sgd(ﬂﬁ%)Et@Wd:/lm}(dmesmtmm
hydroxi dgy 6 53D NMorblsdly. THis FlRbrialRss afLefedthiGl, A, 24db mL) and cooled in

an ice bath. MCPBA (60%, 30.3 g) was added in several portions and the reaction

mixture was stirred for 1 h. The ice bath was removed and the reaction mixture was

10 left stirring overnight. The reaction mixture was partitioned between CH,Cl, and 5%

aq Na,COs. 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.

F3C :
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N
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15 F
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,4 and concentrated to give 9.34 g (99%) of Compound 11.
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Compound VIil

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



additional LiOH (20 nL) was added and the reaction m xture was stirred
overnight. The reaction m xture was extracted with CH2Cl 2, and partitioned
bet ween GMPGRA6RMI water. The aq | ayer was extracted w t irCado2/osmnal

CH2Cl 2 and the conbined organic |ayer was dried with MgSO4. The sol vents
were evaporated to give 17.6 g of a foaéz’@ 15 and the crude product was
purified by sgc (1% 3% MeOH (NH3)/ CH2Cl 2" gradient) to give 12.2 g (69% of
Conpound 9. O /OC NSCF3 / \' I HF S S00 11 0 F 20 Corrpound Vi
Conpouncaniytrid €40Baumdl .95 (idiol) veas add@d andlﬂ)e veactiongsixturedvasstirred sarnit B.  of

CH2Cl 2
anhydr i f:l-lgr% %)t?gﬂg‘{atsrﬂfgﬁ%ﬁr%aﬁ q\t}vég a émﬁgs %ﬁrrga%g%dnq;ff;?riérlgc r\]/vas
stirred Fhe reachonyyas patifianed P@F\N%W&E@' FZh Sgﬁ?@f%@%} layer\iAScos and
tT Ee 'axrfm%ésné@rﬁnﬁmﬁ@@dnemﬁﬂmu §2T7Fg%@olv%g§>sté\mm wSarm KEHZﬁUh e

e conbi ned organic o washe
wi th r iBRAHGaVas PtTieq DK g&@% E@Z\%/g%@'a%@%\ée é&g"p%@? BY° éﬁ‘r nm?ém
crude pngguct was purified by sgc to give 9.88 g (73% of Conpound VII.
EXAMPLE |V 5 Co ngd 5. de d 1
(39. 2 o, Comaounaniy “aENARE 6 MR G 6492 50, Tehs o B e 11 ar y
i ce/ acet®BR-&2b im, AH )s@na8.oh (of, Th: 83T OBi(om2(H). 6.7-7.A3EMRdAH)8Z.52-/48 132
mol ) o, RHed. 4bVl4dvlémi ), &.163108 (non1ldj, 516B(nL|8 Hz, sHM4. BOW&&@@@MHBS m.,
133 1gmol _63'(a,e7q-&z;13H)pn m xture was 10 stirred for 25 mn and a sol ution of

bi s(4-trifluoromethyl phenyl) disulfide (46.9 g,132 mmol) dissolved in THE
(200 m -) was added. The reaction mxture was stirred for 2 h

EXAMPLE V

Cl /©/CN
@)

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.

O

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



then allowed to warmto rt overnight. The reaction was quenched with water
and concentrated. The resulting m xture was diluted with Et OAc, washed
wi t h wat ewp oatek75@ri ed with Na2SO4. The sol vent was evaporeTatozos’: he
crude product was purified 15 via sgc (20% Et OAc/ hexanes) to give 49.2 ¢
(95% of a solid. This material (49.2 _g% _was dissolved in CH2Cl2 (1.2 L)
and cooled in an ice bath. MCPBA (60% % g) was added in small portions.
After 1 h, the ice bath was renoved and the reaction m xture was stirred
over ni ghiddaid ¢dusinghen exattaron Ongé ltln@remskiopanib(turedfl@ddewnadéo rcH2@e® and

oo 2 tie A o R S GAIP LN RALR ARRNENL MadinvAs HiaRe d IHENMBREr and 20

dried w vent wasS eva crudefP duct’ was

purifi eR0 kL, 2§anirehovas aﬂded@ﬂddbg)re@@tl@ wixturs, wag stisedgt sefllgiepeind 5. O
F3C N Ch éﬁil’[l(ﬁt&ﬂl %I naQIO\AFed @c&ﬁ@%r\ﬁi’a@r §9ri‘ﬁl9 fs Hadetiand theaeBctkbd ed

flask un npound 21.55 i ssol ved
in arthydni e(vmp?fﬂba )ﬁﬁ&nﬁ%'&qr%t& r nhe Eﬁsylti%@ermxgﬂe%%mm&mﬁﬁ?‘%

met hyI(I lEﬂ@Athal(ldaﬁ NAOH BLR®). Ihenbrgabic layel Wasasied ddtdMgSD, aned by n-
BulLi 2.5 n I re was
stirred cfo(ﬂp P??X é%ﬂ%ﬁf&&lp 85%?@&' %awgstd%d\%%ghl%{n??rﬁ%

bi s- ( 2- falaiapbE@l Jn Bi.Suwas eddedaapsing Gemponnd| 12 (§i2 8o §%d 1o precipitaiaas
added a%s%'@ eaction mxture was stirred for 2 h at -78C. The ice bath
was reno H " the reaction m xture was allowed to warmto rt and | eft
stirt@dng overnight. The reaction mixture was quenched with saturated

aqueous NHAClI and 5 extracted with EtQAc. The organic |layer was dried with
Na2SO4 and the solvents were evaporated. The crL@Ie product was purified

via sgc (25% Et OAc/ hexanes to

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,Cl, (100 mL) and washed with aq citric acid (0.5 M), saturated aq NaHCOj3, water,
and brine, then dried with MgSQO,. 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

Compound 14



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 he rwaaioeatso m xture was stirred for 1 h. The ice bathTass2/ommved and
the reaction mxture was 10 left stirring overnight. The reaction m xture
was partitioned between CH2CI 2 and 5% _gg Na2CC3. The organic |ayer was
washed with water and dried with Na2SO4. The solvents were evapor at ed and
the crude product was purified via sgc (25%t OAc/ hexanes) to give 10.84 g
(44% of Conmpound 10. F3C NH2 OSLO F 15 Conmpound 11 Conpound 11. Conpound

10 (11.88 g, nﬁ@oﬁﬁ&'ﬂ W% ﬂ'éﬁléQir}é%ﬂ‘Ids'k %d@f%%laﬁﬁ&od&nﬁo@m1@m bOtd“ um

hydr oxi d 400 nmL) was added. The reaction m xtu was stlrre

for 3 h ?H‘%rfnmﬂi) waﬁtdlsﬁom%hlntﬁihu@lewaé@bﬂﬂ-)m GRaled in ar@wﬁquﬁﬁ Bathayer
was drl eMem)tlllithmﬁ$m Mng Bigmczatmat:etamn@I)\waQaaée@ foRG#Ed diy rGanD(ms 11.

ComolinaMhin hexage | Simbos aamMdls i saf OB MNuTE WS sied o T BrBar® C.
g g?gg)ﬂgmbcﬂmticﬁtdsm SFﬂ|ﬂl@or©6eaZem.§ulf@n9Il fdxmrlded(ﬂ 10 gnSJGOErnbmlrdlsé'mlvédj ire \a/l\f])d
the r eac?ﬁﬁ ﬁ??gﬁ?g%%g%h&ﬁé%?"w%@?‘h% ng ﬁﬁgg T8'14 Qac\#@ﬁrﬁggﬁgand
t he reacwaerqwmzhed avithagH st $odivnh phosphate buffer (130 M) a%EtQAamsmﬂdm!s

\Rg{ t6'r t ;‘r’]ﬁ*ﬁ r | e ﬁ"%gggaﬁ&wg ue?SDE Ié?sf&%%kﬁé(& d‘()ﬁﬁ] ad@fdeg] with

t t t
he comblne organlc?ayer waesnwa d wnt% rllrnae aend rled WIt% g%e
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 pL of
dioxane and LiOH (1.0 M, 300 plL, 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/NH;3)/CH,Cl,) to give the desired
Compound 15. (21 mg, 45%).

O
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Cl N/s\
H
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25 F
Compound IX



5 product was purified by sgc (20% Et QAc/ hexanes) to give 0.53 g (66% of
Conpound WVIII. Conpound VIII H NWR (300 MHz, CDCI3) 8.89-8.87 (m 1 H),
8.58 (d, wB@p/d27H), 8.32-8.25 (m 1 H), 8.15-8.11 (m 1 BFCIBD®672 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 1H, 562 (d, 8 H, 1H, 4.90-4.88g(m 1 H, 10 1.63 (d, 7 Hz, 3H).
EXAMPLE V 15 CI CN O Br Potassium hy I’OXI de (3.1 g, 55.2 mol),

2- br ono- 4- chl orophenol (9.52 g, 45.9 20 muol), and 4-fluorobenzonitrile (
5.73 g, 47.3 nmmol) were added to DVA (25 ml-) and the reaction m xture was

stirred betveepmPsund ledCéﬂrﬁ)o@nHOTS QlfTem‘ge@|O42Tﬂﬁﬂ1d1)?%§ 'di’é‘sdlﬂéﬂ w@Hg@@
sol vents were parti al renmoved

stirred at_ it an additional .
on the r&%@-k@l&b@ﬂ%@ﬁr(z%ﬂ-)t H_@erf{%ﬁﬁl"t’@ godled iy 2B iGR/Avater bath sbtlken
wat er angl 20.35ImMoPOLaS Kaned. ThleUehefion Hfhﬂuﬂé @aBistireay#0 "esoBAlRed 39t h

twﬁéef:?ud fbrxﬁﬁéﬁumég?wﬁrﬁ%& RO B e Bl ER LG R IR GEBhES "

11. 96 g [e§er wpsofashredowlth w@tert and brineNiH2N CUIGErWItBMgSfapo—[h&leﬂdecm’oﬂDGMd 12.

The prod i%toe(p I

at rr[)sphe\?e'(é\'g ?lhﬂ%%ﬂ??’?]ﬂ% of “b %@a’%@hgﬁa%%é%?% mwﬁ ﬂﬁ Y?%”ﬂ#%%)d Iwas WO

02/ 062750 PCT/ US02/ 03672 -54 added causing an exotherm Once the reaction

m xture had returned to rt, it was EXSdBHENM reflux and stirred at reflux

over qbght. Addi ti onal borane in THE (1.0 M 20 nm., 20 mmol) was added and
r

t he action mxture was stirred at reflux for. a additional 26 h then
allowed to cool to rt. Water (55 nL) was added az%l,}(he reaction
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Compound 16

15
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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. BBrj 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 CH.Cl, and the resulting
organic layer was washed with agueous NaHCOj3;, 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;OH / CH,Cl,) to

provide Compound X (0.01g, 8.8%).



5 mxture was partially concentrated. The resulting m xture was partitioned
between EtQOAc and aqg NaOH (1.0 M. The organic layer was dried with MgSO4
and concwptieatrsdto give 6.2 g of an oil. This material wag/uoyewrved in
Et 20 and a solution of HC in Et20 was added causi ng Conpound 12 (5.2 g,
78% to precipitate as a solid. 10 O 9 / Nk CF3 / \ I HO Br Conmpound
13 15 Conpound 13. Conpound 12 (5.13 ¢,  16.6 mvl) was suspended in a

m xture of CH2ClI2 (40 nlL) and triethylamne (7.5 nL). The m xture was
cooled in an ice-water bath and TFAA (2.35 nL, 16.6 nmol) was added. The

reacti orcdmhybuhe 1681 H NMR 860 Mz, lchCa)d .84 (81 N=a1gHE 13¢)] 9@7b(@t BH\)\MS?Z

renoved., The a o] r f t'1 onal and 20
mn at Af JT@%ggfét#gg‘(ﬁfA Lfr %ézﬂﬁsll\l—ﬁ e@@%&%@ﬂ%’_‘ggﬁ (100 m_) and
washed with aq citric acid (0.5 M, saturated ag NaHCO3, water, and brine,
then dried with MgSO. The solvents were evaporated and the cr ude pr oduct

(5.22g) was purified via sgc (10%@%@__%2@hexanes gradient) to give
Conpound 13. 25 O d Nt' CF3 H 5= ound 14 WD 02/ 062750
PCT/ US02/ 03672 -55
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Compound 17
Compound 17 was converted to Compound 18 using the procedure in
example VI.
15
P
HO /@AN CF,
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Compound 18



Compound 14. In a flanme dried flask under N2 bl anket, Conpound 13 (1.00 g,
2.47 mmol) was dissolved in anhyd THE (13 m-) and cooled in a dry ice/lPA
bat h. Mawbykls2780 um (1.4 Min Et20, 2.3 L, 3.22 mvol) waeTAwkdB671 ol | owed
by n-BuLi (2.5 5 Min hexanes, 1.3 nL, 3.25 nmol). The reaction m xture was
stirred for | h at -78 C. A solution afg 2, 6-difluorobenzenesul fonyl
fluoride (1.10 g, 5.60 nmol) dissolved in THE was added and the reaction
m xture was stirred for 4 h. The reaction m xture ~was quenched with pH 7
sodi um phosphate buffer (1.0 M and Et OAc was addgﬁ.él The | ayers were
separated and the aqueouBiGRY RS extraegted M 1 itional 10 Et QAc. The
conbi ned organic | ayer was washig Wth Y a andNdr | awth MgSO4. The
sol vents were evaporated and t he 2 t V\ES purified via sgc
(20% 33% Et OAc/ hexanes) gradientYto ghye 76 ng of Conpound 14. C | \ [/ |
NH2 F O\ S=O O F 15 Conpexnd 45 ound 15. Conpound 14 (59 ng, 0.12
nmol ) was dissolved in 700 yoxane and LiOH (1.0 M 300 L, 0.3 mmol)
was added. The reaction m g wa 20 stirred at rt for 24 h then
partitioned between CH2ClI 2 and\1l.0 M aq NaOH. The organic |ayer was dried
with MySO4 and concentrated. ThE crude product was purified via PTLC
(Merck- silica plates, 3% (MeOH NH3)/CH2ClI 2) to give the desired Conpound
0 v o-
15. (21 nmg, 45%%. A OSSO0 F O\ ’Comgm%d?g 25 F

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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Compound XIi

Compound 19 was converted to Compound XI using the procedure in example

20
Compound XI : 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).



Conpound | X WO 02/ 062750 PCT/ US02/ 03672 -56 Conmpound | X. Conpound 15 (17
nmg, 0.042 mmol) was dissolved in CH2CI2 (166 L) and DI PEA (20 L). The
fl ask waswomelextsé n an i ce/water bath and MsCl (12 L, 0. PBETHs02)360ms
added. The reaction m xture was stirred at 0O Cfor 1 h and 30 5 mn. The
resulting mxture was partitioned betwegg water and CH2Cl 2. The organic

| ayer was washed with water and brine, then dried with MySO4. The crude
product was purified via PTLC (50 Q" &@% Tanes) to give 10 ng (50%
Conpound | X. EXAMPLE VI 10 MeO N H -OS~- OO O F Conpound
16 150 0 HO/ NCH H3 S'Og S~ OO F Conpound X 20 Conpound 16
(0.116 g, 0.22 mvol es) was dissolved in CH2ClI 2 (4 ) and cooled to 0 C
BBr3 solution (1.0 Min CH2Cl 2, 0.66 ni-) vvas adde and the ice bath was

renoved. The reaction m xCl:©yas<gt | rre 48 h and t hen quenched
with water at -78 C. The react s dl|ut&ZF3WIth CH2Cl 2 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-BulLi (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 MgSQOy,, 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.
P QW0

G

CH30 RN
H
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20 Compound Xl

Compound XII. 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 renpved under
vacuum t owQiog®62780 09 g of crude product. The product was PSBIEIBMBNY PTLC
(5% CH3OH / CH2Cl 2) to provide Conpound X (0.01g, 8.8%. WD 02/062750

PCT/ US02/ 03672 -57 Compound 16 : 1 H_Iégﬁ (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), 7.08-8.42 (m 11 H. 5 EXAMPLE VII O MeONACF Hs S-Oc:/s\oo 10
Conpoungoli@ntoave 2@ d {7443 ot bbwigt 2dt-( 1 SEamioaethyl)phesyllsyifone-pr ocedure in

exanpl em\%g%%)g)eg_zgg% WA wHith ®2s%iseltn tfe RekPsmapUMthok? MM &R fie4Rén.

PCT/ USO
MsCl (242 UL, 357 mg, 3.12 mmol) was added dropwise to a solution of crude t-butyl

2-[(4-(1(S)-aminoethyl)phenyl]sulfonyl-5-methoxybenzoate (1.22 g, 3.12 mmol) and
5 triethylamine (522 uL, 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 XlI as a solid.

EXAMPLE IX

15
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 NH4Cl (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.



HCF2ON~CFs H SAO @ SOO O F Conpound 19 5 Conpound 18 (0.34 g, 0.64

nmol es) was dissolved in DM (11 nL), cesium carbonate (0.84 g, 2.58 mmol)
was addedwernd/o63160 r eacti on m xture was cooled to 15 C. DPET/US02/03672

br onodi f | uor omet hane gas was introduced into the solution and bubbl ed for
15-20 mn. Progress of the reaction wa nitored by TLC and upon
conpletion the reaction m xture was dsqﬂoed with EtOAc (20 nlL), washed
with water (4 X 10 nL), and 10 brine. The organicsg were dried over Na2SO4
and concentrated under reduced pressure to gave .36 g of an oil. The
crude product was purified® » e/ h nes) to provide 0.31 g
(83% of Conpound 19. 0 0 HCH INHSCFs -0 s=00 F 15
Compound Xl Conpound 19 was coO Q. npodﬂd Xl using the procedure in
example 11. 20 Conpound Xl : |>@\(4 MHz, CDCl 3) 151(d J = 7.2Hz
3H), 2.67 (s, 3H), 4.702 ) 608521H) 505(br d, J 6.4Hz, 1 H,
NH), 6.71 (t, J = 71.6 Hz, 7.07- 8.47 (m 11 H). V\002/062750

PCT/ US02/ 03672

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;,0 (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

10

Compound XIlIi. 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,Cl, (15 mL) and brine (15 mL) were added, and the
layers were separated. The aqueous layer was extracted with additional CHxCl> (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 MsCl (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 XlIl as an oil.



-59 EXAMPLE VIII O CHBONCF s H OOOOS5 Conpound 20 Conpound 20. To a
sol ution of Conpound 2 (5.00 g, 12.9 mmol) in anhyd THE (75 nL) at -78 C
was addedw0-0B0&i75¢ 13 nL, 2.5 Min hexanes, 32 nmol) dr opWCISO¥e36720 mi n.
The reaction m xture was stirred for 30 min. A solution of di-t 10 butyl
di carbonate (3.10 g, 14.2 nmmol) in anhygolHE (25 nl) was added in one
portion via cannula. The reaction was aI% owed to proceed for 4 h at -78 C.
The reaction mxture was then dil utgn&ﬁ% Et QAc (-250 L) and washed
successively with saturated aq Na - ), water (-100 ni), and
brine (-100 m.). The organic |ayer was dried over anhyd MgSO4, filtered,
and concentrated under reduced pressure 15 to yield a solid. Further
purification of the solid by sgc (25% Et OAc/ hexanﬁ)O gave 5.32 g (84% of
Conpound 20 as a solid. O ~Ol gzo Oorrpound Xl |
Compound Xl 1. Conpound 20 (2. 06 ) di €5al ved in net hanol
(40 nmL) and a sol ution of potag prhcarkgnate (2.92 g, 21.1 mmol) in water
(10 n.) was added. The reaction vvas,;%lo ed to proceed for 18 h. The
sol vent was then 25 renoved hy evap® aDi on under reduced pressure. The
resulting white solid was |ti<ﬁned bet ween water (-100 nlL) and Et CAc
=

0\. N S .V*

(-400 nmL). The aqueous |ay s extracted further with EtQAc (-100 ni).
The conbi ned organic | ayers™Werepnvashed wth brine (-500 nL), then dried
over anhyd MgSO4 and filtered. Evaporation of the

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.

N7/

Cl oS~
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Compound XIV

15

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,4 and concentrated to dryness. The
crude product was then dissolved in CH,Cl, (10 mL) and cooled to 0 °C. MsCI (15 puL,
0.19 mmol) was added followed by addition of pyridine (30 pL, 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



WO 02/ 062750 PCT/ US02/ 03672 -60 solvent gave 1.22 g (749 of t-butyl
2-[(4-(1(S)-am noet hyl ) phenyl ] sul fonyl -5- met hoxybenzoate, an oil, which
was used Wo oehe27next step without further purification. WeTUS(24387pL, 357
ng, 3.12 mmol) was added dropwi se to a solution of crude t-butyl 2-[(4-(1
(S) - am noet hyl ) phenyl ] sul f onyl - 5- met ho_x%)gnzoat e (1.22 g, 3.12 mmmol) and 5
triethylamne (522 pL, 379 ng, 3.75 mo in anhyd CH2CI2 (3.0 m-) at 0 C
The reaction mxture was stirred at O Cfor 5 min, then allowed to warmto
it, and dryubssaqﬁbet:rqdespmdwﬂwfasrpwifiled Vit ETLEa@3% It clhexanga s tadgivet% d

W|th g |?rftfi ccessively wth I MHC (-50 nL), water

%991%6?/(’3 rnl)l%% %B@‘%EL%% él]l{he organi c solution was dried over
purification of the crude product by sgc (25% EtOAc/hexanes) gave 1.41 g
(9699 of Conpound X I as agolid EXAMP O NI CFs H/S\ OO OH
Compound 5 (400 ng, 1.0 nmol) ianry THE (5 m -) and cool ed
to -78 C. A solution of n-BuLi §£0 in hexanes, 1.9 nL, 1.9 mol) was
(200 ng, 1.6 mml) was addetapd xheé reaction mixture was stirred at -78 C
for 3 h. The reaction m xt as then quenched with saturated aq NH4Cl
(20 nL). Methyl ene chlori de£30 -) was added and the layers were

anhyd MySoH4, fil tered and concentrated to 10 yield a solid. Subsequent
F 15 Conpound 21 Conpound 21 @ I edNf | aslEsunder N2 bl anket
0
added and the reaction mxture é’t\}jred for 30 min. 2-Fluorobenzal dehyde
separ5at ed. The organic | ayer was washed with brine, then dried over Na2SO4,

Compound 24

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 mi) 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 mi) was added and the organic solution was

washed with brine. The organic layer was dried over Na,SO,4 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,



25 and concentrated to dryness. The crude product was purified via sgc (25%
Et CAc/ hexanes) to give 330 ng (62% of Conpound 21 as a powder. WO
02/ 062750WB@TH&BBR/ 03672 - 6 1 N O )t' CF3 H O O F Compoursd2/@3s75
Compound 22. Conpound 21 (10 ng) was dissolved in CH2ClI2 (10 nl).
Triethylsilane (40 L, 0.25 mmol) was adggd. fol |l owed by BF3-Et20 (20 L, 0.16
nmml ). The reaction m xture was stirred at rt overnight. After renoving the
solvent, the crude product was purified via PTLC (25% Et OAc/ hexanes) to
gi ve 6.0 {(hymleand cealagdafd C22oMgs! 42001k, 2.6 romal) was gddeg Taligved By addiiop F
10 Compowndypdihk (Fo0RQYAD mmbl@@%ﬁ@aa%rﬁ%m% WaS SHafly WapRld Rt iaRd

b

nmet hanol (. -) at . 15 Na 1.0 M 2 , 2.0 |}y was added .and the
e stediavbrdgntBrine g wes afeded Bie oraanit BHeR D ar esereq 15
m -) andover Na,$Dz amd-goneentratettimddrynesks.t ike cragdes peoduet evasqpaifietieda PThe

aqueouys | r Xt ract it di td I RCl 2 m-) .and the

conbi ned @%ﬂ@éﬁ/ 5%%@%)33&% ﬁ‘%@‘ﬂ}g@z@},{&fﬁmﬁ ngéﬁé@ﬁtﬁ?' dto

dryness. The crude product was then dissolved in CH2CI2 (10 nl-) and cool ed
to 0 C 20 MsCl (14 L, 0.18 mmol ) wsXAMeed Xbl | oned by addition of
pyridine (30 L, 0.37 mmol). The reaction mxture was slowy warnmed to it
and stirred overnight. Brine (15 nl-) was added and extracted. The organic
| ayer was dried over Na2SO4 and
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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,CI/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,SO, 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,SO, and concentrated



concentrated to dryness. The crude product was purified via PTLC (25%

Et CAc/ hexanes) to give 10 ng (86% of Conpound XIlIl as an oil. WD 02/ 062750
PCT/ US02/WBaZm627562 EXAMPLE X O O / NCF3 H S O O O FrCi/tSongssond 23
Compound 23. Conpound 21 (330 ng, 0.64 mmol) was dissolved in CH2ClI 2 (20
m-) at rt. Celite (450 ng) was added_f6%I_Iowed by addition of PCC (450 ny,
2.1 mmol). The mxture was stirred at Tt overnight. The solid was renoved
by filtration 10 and the organic | ayer was washed with aq. NaHCO3 and
brine. hdrymeganiThd eryde praductdraspuniies vitage(3 34 BiCAnhexanas)da give 1.15

dryness % crt%d ified via sgc (33% Et OAC/ hexanes) to

gi ve 318 (e %?5@@%&3@35%3 a powder. OO O HS 'CH8 SOO OF

(13 %ong)ound XI'V Conmpound XIV. Conpound 23 (15 ) vvas di ssol ved i n net hanol
at rt.
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Compound XVI

Compound XVI. Compound 26 (50 mg) was dissolved in CHxCl, (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 XII

= O

J

H
//S\\
Cr :

NHO O

20
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



NaOH (1.OM 2 nm, 2.0 mvol) was added and the m xture was stirred at rt
for 2 h. 20 The solvent was renoved and CH2CI 2 (15 m -) and brine (15 nl-)
were addewoande’be | ayers separated. The ag |ayer was ex®Ccadtsezioss h
additional CH2CI2 (15 m -) and the conbined organic |ayer was dried over
Na2SO4 and concentrated to dryness. Th crude product was then dissolved
in CH2C12 (10 mM-) and cooled to 0 C. "MCl (15 L, 0.19 mmol) was added
foll owed by addition of pyridine (30 L, 0.37 mmol). The 25 reaction m xture
was sl oM in Mexares, i 5 mLards simol) acdsadsen driopwisr under N5atmogphess. Thelded and

extracted, .[The | ayar. ri.ed : 0 WO
021 062 7Pl S SRk 2 2YBLC R JBhEY AXB R A A BT S
PTLC ( 382ttt )@¥ad hdded dsypwisegiThe reaction (62we whasaiiisoiaid-7a 3C &y Hh, then. O
O NACF genbh&l Withfsatu@sm alNHAS (H0ROUNEGK: (SBHAL MBS ddded and the
met hyl t ri phenyl phosphoni um brom de (430 ng, 1.2 nmnol) anﬂ L 1.0 Min
hexardes Jayerg were sepgrated) )T heeergasici lpyergvas washed uith Brine,d %Pgﬁgs Cg’eﬁ‘ for 20
?138'0’ rr; sg%t rann;g lcbﬁpéiﬁt{_éHtE@(tﬁthﬂi&%. fTHie gﬂ:dc?* %rodAc’_s(ﬂMrhghm{s uSedpeithalit23
e U ol ), 1N - adde v ]
sti rred fgther Plﬂ’{fl@ﬁzi@@ht-r .heEfrEé@ P(%%Jq\%o \W@ ‘%%rg%g\éhggt'ﬂlaﬁﬁgm%ﬁ gﬁlg)oefr\ﬁfison
was \A/?m@?mg 2 ?lgb,riétBuIme rc]im@ahla@tBa)(M mg ). i inetob\and anitine
concentrated t ryness. The crude Dr C L . Vil a2
E1 Onc/ a0t § T8 arg St e OISR b A ShBid e Bhhegisd)
N'' 0CH40 180 °C for 20 h. After cooling, methylene chloride (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 XVIl

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 pL, 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,SO0, and concentrated to dryness. The crude product was purified via PTLC (33%
EtOAc/hexanes) to give 6.0 mg (52%) of Compound XVII as an oil.

30



O O F Conmpound XV 20 Conmpound XV. Compound 24 (200 ng, 0.39 mmol) was
dissolved in nethanol (3 nL) at it. NaOH (1.0 M 3 nL, 3.0 mml) was added
and t he mvetoawe27ses stirred at 50 C for 2 h. The sol vent PeagISOESYEd,
CH2Cl2 (20 mM-) and brine (20 n.) were added, and the | ayers were
separated. The aqueous |ayer was extraciggd with 25 additional CH2Cl 2 (15
m.) and the conbined organic | ayers were dried over Na2SO4 and
concentrated to dryness. The crude product was t_hendji ssolved in CH2Cl 2 WO
02/ 062750 PCT/ US02/ 03672 -64 (15 m-) and cooled tgf 0 C. MsCl (200 L, 2.5
mol ) was added fol | owed by ddlditieq of idine , 4.9 mol). The
reaction mxture was slow y war ng O rt stifyed™vernight. Brine (15
nm.) was added and the organic | ayer ated, dried over Na2SO4 and
concentrated to dryness. The crude]|progyct was purified via PTLC 5 (50%

Hh o® @npound XV as an oil. EXAMPLE Xl

Et CAc/ hexanes) to give 160 ng {829
d =S 00 zZDbl1 N\CH3 O f0 O 0 Conmpound 25 O ,0 d NS-CHs HS O
O OO0

Cl

Compound 28

5 Compound 28. Compound 5 (500 mg, 1.3 mmol) was dissolved in dry THF (6

mL) at rt. NaH (563 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 ag NH,Cl (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), CuBrsMe,S (34 mg, 0.17 mmol) and p-chlorophenol (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.
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F/ F FF F 15 Compound 26 Conpound 26. Conpound 25 (1.3 g, 2.7 nmmol) was
stirred at rt with a mxture of CH2CI 2/ TFA (2:1, 30 nL) for 3 h. The
reacti on woxeoe¥swas then poured into brine 20 (40 nL). TPha/usayeiss2 wer e
separated. The aq | ayer was extracted with CH2CI2 (3 X 30 nL) and the

conbi ned organic |layers were dried overe a2SO4 and concentrated to

dryness. The crude product was dissolved in CH2CI2 (30 nL). EDCl (0.75 g,
3.9 mmol) and pentafluorophenol (0.73 g, 4.0 mol) were added and the

m xture was GompouhdXWi. Goenpougtit 28 THemg: @9t jroal)was dissolved irertetbanad

r e over T3, NAGATS o, AR %‘*@%ﬁ%‘?‘%gﬁ? ;E%E”‘% 9Yis dftfed eN
dryness. rtf‘?fé’ br e snlvenicvasermevrd and & é?%tmé@ to give
1.15 g 4 @H%\/ Hi"\gle?@ r"étéd)aT'heQ Py é?was @"xﬁact@ﬂamth‘a&ﬁlo%lo HN O

Z9 5 Co sol ved in
cH2Cl2 (@ aﬁu:

d 26
%?%IHPW@"(OZQB g la berl‘ﬂg?rﬁﬂg? %@Eﬁé‘ag 498 | owed by
addi ti oncaricentrBi=d {Ddhesd 0 Thie, cr@déﬁrcrdm:lt WwasTthen rdissaivexhinn© Kb Qle € 15mé.) shdken

300 o Cioldm ok 385 TRR B b § 28 Huol) Was HBLES KSiforicl £ B8EIUR of bYribfie
(20 pL, 0.25 mmol). The reaction mixture 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.

EXAMPLE Xlil

CF3;0
L
F

Compound 29

CHO

15

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,SOy, filtered and concentrated to an oil. Purification by

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



agai n shaken overnight. The resin was renoved by filtration. The filtrate
was subjected to MP carbonate resin (Argonaut Technol ogi es) (100 ny,

| oadi ng 2w642/06a180 / g) for 4 h. The resin was renoved by fPCTrEsp/eas7’and t he
filtrate concentrated to 15 give 33 ng (709 of Conpound XVI as a powder.
EXAMPLE XIl O O NACFs H /S NHO O _C% 20 Conpound 27 Conpound 27.
Compound 5 (500 ng, 1.3 mmol) was dissolved in dry THE (6 nlL) at rt. NaH
(53 ng, 60% 1.3 nmmol) was added, and the reaction,m xture was 25 stirred
at it for 1 h. The reaction mxture was then eool;ﬁto -78 C, and n-BuLi
(1.0 WO 02/ 062750 PCT/ USORFL367 -66 M in hexanesi\ 1.5 nL, 1.5 mmol) was
added dropw se under N2 at nospl AcCt | wasFstirred at -78 C for
40 min. A solution of 12 (390 in E (2 m-) was added
dropwi se. The reaction m xture w3 i ‘ -78 Cfor 3 h, then quenched
w th saturated ag NH4Q (20 ). sEt Ofg4(30 nL) was added and the 5 |ayers
were separated. The organi ¢ "ayer was washed with brine, then dried over
Na2SO4, and concentrated t ness. The crude product (640 ng) was used
wi thout further purificatiow” The crude product (60 ng) was dissolved in
toluene (2 nm.) and Pd(OAc)2 (2 ng), PtBu3 (1 drop), NaGBu (14 ng, 0.15
nmmol ) and p-Chloroaniline (13 ng, 0.11 nmol) were added. The m xture was
kept in a seal ed tube and heated Morhpod@®d3C for 20 h. After cooling,

nmet hyl ene chloride (30 nL) and brine (20 m-) were added and the |ayers
wer e separated. The organi c layer was washed with brine, then dried over

Na2SCH, and cGanyaund 88. Methylithiwe. ( 3rRe rek.eiempelodycM sfsrpvas added i¢ enh
via PTLGHI2Q5% 5f €AR{Joemanes) .20y, di MindiP 76K Mitephi 0 GRRRPBOD A76 #FinA

powder.- hexanes, 2.83 mL, 5 mmol) was added and stirred for 30 min. A solution of Compound
29 ( 1.44g, 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
(Na,S0,), filtered and concentrated to an oil. Purification by sgc (EtOAc : hexanes )

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

= 0]
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F

Compound 31

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,CI, (30 mL), followed by addition of boron

20 trifluoride 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 / N.SUCH 3 ZI-1 S NHO O C 15 Compound XVII Conpound XVII.
Compound 27 (12 ng) was dissolved in nethanol (2 m-) at 20 rt. NaOH (1.0
M 2 nm, wOoMmva05) was added and the m xture was stirred &CTruSot/ea678 h.
The sol vent was renoved, CH2CI2 (20 nmL) and brine (20 nm-) were added, and
the layers were separated. The aq Iaye7r Wwas extracted with additional
CH2Cl 2 (15 nlL) and the conbi ned or gani 9 | ayers were dried over Na2SO4 and
concentrated to dryness. The crude product was then dissolved in CH2Cl 2
(15nL) and cooled to O C. 25 MsCl (15 L, 0.19:mmlky) and pyridine (30 L,
0.37 mmol ) were added. TigFjtrac 'n m XLAL €_Was oWy warnmed up to rt and
stirred overnight. Brine (15 andNt he Gfsacti on mi xture was
extracted with CH2Cl 2. The orga 5 dr|_|ed over Na2SO4 and
concentrated to dryness. The cr was purified via PTLC (33%
Et OAc/ hexanes) to give 6.0 QYD of Conpound XVII as an oil. 30 WD
02/ 062750 PCT/ US02/ 03672 d / N~ CF3 H OO0 0 C Conpound 28 5
Conmpound 28. Compound 5 ( .3 mmol ) was dissolved in dry THE (6
m-) at rt. NaH (53 ng, 609 -Spmmol ) was added, and the mi xture was
stirred at rt

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 NaHSO3, ag NaHCOj3, and water. The organics were
dried over Na,SOy,, filtered, and concentrated to give Compound 31 (0.4 g, 82%) as a

solid.
10 B
o™
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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,SOy, filtered and concentrated to an oil, which was used in the next step

20 without additional purification.



for 1 h. The reaction m xture was cooled to -78 C, and n-BuLi (1.0 M 1.5
m., 1.5 nmmol) was added dropw se under N2 at nbsphere, and the tenperature
was nai ntwoeaeaso - 78 C for 40 mn. A solution of 12 (390Pag/Ust2/@emrol ) in
THE (2 nL) 10 was added dropwi se. The reaction was stirred at -78 C for 3
h. The reaction mxture was quenched _vsht_h saturated ag NH4Cl (20 ni).
Et CAc (30 m-) was added and the |ayers were separated. The organic | ayer
was washed with brine, then dried over Na2SO4, ng?concentrat ed to
dryness. The crude product (640 ng) was used W tHo further purification.
3. di-s§ It ot m-) and 15 NaH (5
Dl 31 an chl or ophenol (15

The crude product (60 ng)Chyix d
ng, 60% O0.12 nmmol), CuBrMe2S
ng, 0.12 nmol) were added. The ure was kept in a seal ed tube
and heated to 120 C overni ght. CH2Cl 2 (30 m-) and brine

(20 mM-) were added and the | aygF$ were separated. The organic |ayer was
washed with brine, then \/%’ Na2SO4, and concentrated to dryness.

The crude product was puri via 20 PTLC (20% Et OAc/ hexanes) to give 19
ng (31 % of Compound 28 as™d pofder. = O0OO0OCd S N, CH3 S00 OC
Conmpound XVII1 25 WD 02/ 062750 PCT/ US02/ 03672 -68 Conpound XVIII.
Compound 28 (15 ng, 29 nol) was dissolved in nethanol (2 m-) at rt. NaCH
(1.OM 2 nL, 2.0 mol) was added &Mpeéng4ture was stirred at rt for 2
h. The sol vent was renoved and CH2CI2 (20 ml-) and brine (20 m-) was

a1 5 onal -5 @PORGOAINd BT DRI eI 4 TRES ARPERS ool over
Na2SO4 absimpoond 8at(0atsd, 0.4 rdmoteinsCHXBle at i ilopredducaddition of dis @i (9 v ed
in CH2C 2 (18Thind®)%h 0.2 mL CH,Cly. 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 o give Compound
10 34 (0.137g, 65%) as a solid.

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,Cl, (5 mL) . The mixture was stirred at 0 °C for 3 h, washed with water, dried over

20 Na,SO,, 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%).



cooled to 0 C MsCl (20 L, 0.25 nmmol) was added foll owed by addition of
pyridine (20 L, 0.25 nmmol). The reaction m xture was slowy warned up to
rt and stworeede276wer ni ght. Brine (15 m-) was added and ePCTASOIEW6N t h
CH2Cl 2. The organic |layer 10 was dried over Na2SO4 and concentrated to
dryness. The crude product was purifi eg via PTLC (50% Et CAc/ hexanes) to
give 7.0 ng (48% of Conpound XVII as %ml EXAMPLE XI'II CF30 CHO S 15
F Conmpound 29 20 Conpound 29. To a_s I‘I\/

N, N, N- Tri met hyl et hyl enedi am ne (1. mmol) in THE (8 m-) at -20 C
was added n-BuLi (1.6 M 5.4 nm, 8.6 mml) dropwi se. After 15 mn
4-trifluoronet hoxybenzal dehyde (1.5 g, 7.8 mmol) in THE (8 m-) was added.
The m xture was stirred for 15 mnutes and additional n-BuLi (1.6M 14.6
m., 23 nmol) was added. The reaction mxtareo\(\& stirred at -20 Cfor 1 h,
25 then placed in thegj@ezer at -206f oL~ h‘ The m xture was cooled to
-40 C, and a solution of i di st gle (4. 0 g, 15.7

nol es) in 30 nL THE was . m & e was stirred at -35 C
for 3 h. The reaction m xturg po red into 0.5°N HOCFand extracted with
Et OAc. The organic Iayer was wﬁbhed with water and brine, dried over
Na2SO4, filtered and ted to an oil. Purification by 30 sgc (3 %
Et OAc / hexanes) gave | \?)62 % of Corrpound 29 as a solid.. WO

02/ 062750 PCT/ US02/ 036 -6p CF30 Cks H S OHF Oorrpound 30 5
Corrp05und 30. Methyllithium ( 3 25 ni, rrrml, 1.4 Mether) was added to a

Compound XX

Compound XX. Triethylamine (0.018 mL, 0.129 mmol) was added to a
solution of Compound 33 (0.05 g, 0.11 mmoli) 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,SOy, 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 )
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Compound XXl
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 XXl as a solid (0.009 g, 25%).



solution of Conpound 1 ( 1.22 g, 4 mmol) at -70C. After 10 mn n-BuLi (1.6
Min hexanes, 2.83 nL, 5 mpl) was added and stirred for 30 mn. A

sol uti on wb o@osmysund 29 (1.44g, 4.55mmol es), dissolved i RCTHS0Y/ABM.) was
added. The resulting mxture was stirred at -70 C for 2.5 h, quenched with
water, warned to O C and then 10 extra%ed with 2 X 50 nL EtQAc. The

organi c |layer was washed with water, drited (Na2S®4), filtered and

concentrated to an oil. Purification by sgc (EtQAc : hexanes ) gave

Conpound 30 (1.4 g, 58% as a gum O CF30 N H F 15 Conpound 31
Conpound 31. Tri et hyl sig ( F }\I) S d to a solution of
Compound 30 (0.6 g ,1.12 ) N'fol T owed by addition of

c94Pmol . After stirring at it
for 15 min the reaction m xtureg ted with 50 nL CH2Cl 2, washed with
water, dried over Na2SO4, filge®d, and concentrated to give a solid.

Purification via PTLC (25%&cA0 hexanes (1:3) gave Conpound 31 (0.47 g, 89
750 PCTUS02/ 03672

boron 20 trifluoride ethera

%9 as a solid. WO 02/ 062 -70 0 CF3BON)t' CFrs H S, 0 ~
F Conpound 32 5 Conpound ~ MeEPBA (1.56 g (56%, 5.09 nmol) was added to a
solution of Conpound 31 (0.47 g, 0.9 mmol ) in CH2CI2 (30 m-) at rt. After
stirring for 16 h the

Compound XXII

5 Compound XXII. Cyclopentyl isocyanate (0.0135 g, 0.12 mmol) was added as
a CH.,Cl, 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%).

10
EXAMPLE XV
E O
N\
~So
IROUIE RS
H
Cree
0]
N/\
k/N\n/O\'<
0]
15 Compound XXII

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 CH;CN (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 XXIll as a solid, (0.096 g, 37%).



reacti on was washed with 5% aq NaHSO3, aq NaHCO3, and water. The organics
were dried over Na2SO4, filtered, and concentrated to gi ve Conpound 31
(0.4 g, Samo2ee278 solid. 10 2 NI - 1 2 S~ OF Conpoeaa/t382/4%7LConmpound
33. 1 Maqg LiOH (9.7 m., 9.7 mmol) was added to a solution of Conpound 32
(1.78 g, 3.2 mmol) in 1,4-dioxane (15 gl). The resulting m xture was
stirred overnight. The solvent was re ed under reduced pressure and the
resi due was dissolved in 50 nmL mﬁmwed with 10 mL brine. The
organics were dried over Na2SO4, d concentrated to an oil,

whi ch was used in the next step 20 wi thout additional purification. WO

02/ 062750 PCT/ US02/03672 -71 =00 CF3ON'S S~, 00 F Conpound 34
5 Conmpound 34. Triethyl am ne (0 28 nm., 2 rrm)l§ wa§ added to a solution of
Compound 33 (0.18 g, O. 4G|1gqj fal] owed by addition of

MsCl (0.061 ni, 7.9 mol . TNe mGhare was stirred
overni ght, then washed vmth 2 er, dried over Na2SO4, filtered,
and concentrated to give an oil. was purified via PTLC using Et OAc
. hexanes (1:1) as the solvent t@ gi¥e Conpound 10 34 (0.137g, 65% as a
solid. 00

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 CHxCl, (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 NaHSOs, 5% NaHCO3, and water. The organics
20 were dried over Na,SO,, filtered and concentrated. The crude product was purified

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



CF30 N'S'CFs H s~O F Conpound XI X 15 Conpound Xl X. Triethylam ne (0.296
m., 2.1 mmol) was added to a solution of Conpound 33 (0.4 g, 0.9 nmol) in
8 nL of CHeQGli2/p6vewml ed to OC, followed by addition of a s@cCEttisonoisi2
trifluoronethanesul fonic anhydride (0. 54 g, 1.9 mmol) in CH2CI2 (5 nl)
The m xture was stirred at 0 C for 3 h,washed with water, dried over 20
Na2SO4, filtered, concentrated under r'g(?uced pressure to give crude
Compound XI X. The crude product was purified_viga PTLC using 33%

Et OAc: hexanes to give Conpound XIX as a solid (832 g, 62%. WD 02/ 062750
PCT/ US02/ 03672 - 72 EXAMBHEROX( VA CF30X b Qgr OO0 F 5 Conpound XX
Compound XX. Triethylam ne (0. , nmo was ‘added to a solution
of Conpound 33 (0.05 g, 0.11 S (1.5 nL) followed by addition
10 of 4-(trifluoronethoxy)benzengsul i chloride (0.02 nm., 0.118 mml) in

CH2Cl 2 at rt. The stirring Is cgﬁﬂ goued for 10 h. The reaction m xture was

diluted with 50 nL CH2CI 27 Waghed with water, dried over Na2SO4, filtered
and concentrated under réd ucgd pressure. The crude product was purified by
PTLC (33%t OAc: hexanes to F

Compound 37

5 Compound 37. Compound 36 was converted to Compound 37 using a
procedure similar to that described in example I1.

CF30

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;SO, 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



gi ve Conmpound XX as a solid (0.048 g, 65%. 15 CF3OCCH3 I, ~I 0 O s~ C(F
Compound XXI 20 Conpound XXI. Triethylamne (0.012 nL, 0.086 nmol) was
added t o WO 02062156 on of Conpound 33 (0.033 g, 0.073 nmol ) PCa/UShRG622 (1 nl)
at -5 C. A solution of acetyl chloride (0.0057 nL, 0.08 mmol) in 0.5 nL
CH2Cl 2 was added. The m xture was sti r./re_d overnight at rt. The organics
were washed with water, and then dried’'over Na2SO4, filtered, and then
concentrated under reduced pressure. The resulting crude 25 was purified by
PTLC (Et OAc) to provide Conpound XXI as a solid 0,909 g, 25%. WD

02/ 062750 PCT/ US02/ 03672 CR3tB: R3O0 | \ By p NS HH ,0S- O F

Compound XXI'I 5 Conpound XXII. socp:anat Y0.0135 g, 0.12 mml)
was added as a CH2Cl 2 sol uti oR / 0 a solution of Conpound 33
(0.05 g, 0.11 nmol) in CH2C 2 (L nL)]. The reaction m xture was stirred at
it overnight. The sol vent wg rgabvéd under reduced pressure and the crude
product was subjected to R (EbOAc/ hexanes 1:2) to provide Conpound XXI |
(0.04 g, 65%. 10 EXAWMPLE

F.'
Compound XXIV

5 Compound XXIV. Compound 38 was converted to Compound XXIV using a
procedure similar to that described in example 1.
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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%).



O AO CF30 N'S~CFs H crt QU O Il O 15 Compound XXII1 Conpound XXl I1.
N- Boc- pi perazine (0.5 g, 2.68 nmol) was added to a solution of Conpound
XI X (0.2 wpoogrsemol ) in CH3CN (10 nlL). The reacti on wasPChasbraear 80C
for 72 h. Additional N Boc-piperazine (0.25 g, 1.34 mol) was added 20 and
heated at 80 C for another 16 h. The sojvent was renpved under reduced
pressure and the crude product was purified via PTLC (50%t OAc: hexanes) to
provi de Conmpound XXIIl as a solid, 93 gi 37% . WO 02/062750

PCT/ US02/ 03672 -74 EXAMPLE XVI J ' 3 H SOI -~zCF5
Conpound 35 Conpound 35. Pyridinium chlorochromate (0.194 g, 0.899 nmol)
was added to a m xture of Conpound 30 (0.4 g, 0.75 mml) and Celite (0.4
g) in CHRC2 (10 mM-) at rt. The m xture was s&irr/ﬁg for 18 h, filtered

through Celite and concentcaﬁa@d. e 10 cruyde pmtertal was purified via
PTLC usi ng 33% Et OAc: hexanes ‘t 0 i n Cgfpound N5 (6Fs g, 100%. O Cr30
NACFs H
Sy
10
S\\=OO
Cl 9]

5 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,4 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 NaHCO; 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,. The crude product was
purified by sgc (35%-40% EtOAc/hexanes gradient) to give 1.86 g (32%) of

20 Compound 39.

Compound 40
25



S-00 F 15 Compound 36 Conpound 36. MCPBA (1.29 g (56%, 4.18 nmol) was
added to a solution of Conpound 35 (0.4 g, 0.75 mmol) in CH2Cl2 (20 ml -)
and stirrwooawei7so for 18 h. The reaction was washed w t h PEFUsa2/0BHSC3, 5%
Na. HCO3, and water. The organics 20 were dried over Na2SO4, filtered and
concentrated. The crude product was pu ied via PTLC using EtOAc: hexanes
(1:1) to provide Conmpound 36 (0.34 g gléo WO 02/ 062750 PCT/ US02/ 03672
-75 0 0 CF30O NSCH3 / \ I H S—OO 0 F Conpound 37 5 Compound 37.
Conpound 36 \Gasm cundntmdcbm;ﬁmmjcﬁmd BZguﬁlmgrrmol))waeehlsB@VEﬂ imi diexan® t hat
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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,Cl,) giving 54 mg (32%) of

Compound XXVI.
Example XVIiI
Cl
F
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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



concentrated. The crude product was purified via PTLC using Et OAc: hexanes
(1:3) to provide Conmpound 38 as a solid. (0.09 g, 54%. 20 WD 02/ 062750
PCT/ US02/WB@ZA627506 O 0 CF30 / NS'CH3 H 1?-0 /~ O F PpCorgsouesd7XXl V 5
Conmpound XXI'V. Conpound 38 was converted to Conpound XXIV using a
procedure simlar to that described in-gxanple Il. O /0 CF3ONSCH3 / H
ol | alw~ SONOH F 10 Conpound XXV Coffpound XXV. Hydr oxyl ami ne

hydrochl oride (0.076 g, 1.09 mml) was added to a solution of Conmpound 37
(0.03 9reébti@ﬁ5mé§@ﬂlr}ed for[B0 irfivh.nB F(UdrberlencTsigfonyl ﬁmcmde (53 el &manolBo C

" ecucoavisetEisAn i HRRGR et Gelligfof o R, d{:ﬁ'd"q‘m‘d g

with vv?tmarmddob‘t | Beturated as it &1 G ML) arasardsrh o B
concentr
o R S TS

02/ 0627 §rerPdipd /il \g89a s Eerg\@vaporated and
purified via sgc (10% EtOAc/hexanes) to afford Compound 41 (2.55 g, 16%) as a
solid.
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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%).



O CHBONCF Hs I(?--- SAOS=O0 d p 5 Conmpound 39 Conpound 39. In a
flame dried flask under N2 bl anket, Conpound 2 (4.00 g, 10.32 mmol) was

di ssol vedawpm2aettyd THE (41 nl) and cooled to -78C. A sol utrcenset/o3émz Buli
(2.5 Min hexanes, 8.25 nL, 20.6 mmmol) mas added and the reaction m xture
was stirred for 25 mn. Bis-4-ch|oroph§g disulfide (3.10 g/ 10.8 mmol)
was added 10 and the reaction m xture s stirred at -78C for 3 h then
between -78 C and -10C for 3 h. The react|8n m xture was quenched with pH
7.0 sodi um phosphate buffer (1.0 M 50 nL)¥ The feaction mxture was
partitioned between Et OAcCCland ii}er. s ; c Iayeﬁ was washed with
brine, then dried with Na2SO4 Il co o"xgdryness. The crude

) g j ) and 15 cooled to OC.
MCPBA (7.24 g) was added. The Yce Ehth s repoved 4 -Fthe reaction

m xture was stirred at r t. Aqueous and CH2Cl 2 were added
and the | ayers were sepaf ?ﬂe organi c |l ayer was washed with aqg

, , ) en dried with MgSO4. The crude product was
purified by sgc (35% 40% Et QAc/ hexanes gradient) to give 1.86 g (32% of 20
Conmpound 39. CH3O NH2 SAO $=00 C p Conpound 40 25 WO 02/062750

PCT/ US02/ 03672 -78 Conpound 40. Conpound 39 (1.52 g, 2.70 mmol ) was

di ssol ved i n di oxane

Compound 43

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 CHxCl,. The layers were
separated and the organic layer was washed with water and dried with Na,SO4. 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 XXVII

Compound XXVII. Compound 43 (0.15 g, 0.25 mmol) was dissolved in CHCl

(5 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% ag NaHCOj3, water and brine. The organic layer was

dried with Na,SO, and the solvents were evaporated. The crude product was purified

via sgc (50% EtOAc/hexanes) to give 98 mg (77%) of Compound XXVII.



(9 n-) and cooled to OC. LiOH (1.0 Maqg, 3 nL, 3 mmol) was added and the
reaction mxture was left stirring overnight, during which tinme it warned
to rt. Thwolelexmsi s were evaporated. CH2Cl 2 and aq NaOH wemassazaBsd and t he
| ayers were separated. 5 The aqueous | ayer was extracted with additional
CH2Cl 2 and the conbi ned organic |ayer s dried with Na2SO4 and
concentrated to give 0.85 g (68% of Cg ound 40. O\ /0 CH30 / N~S~NH ~ ~
H2 S-.0 =00 d 0 10 Conpound XXVI Compound XXVI. Conpound 40 (143 ny,
0.307 mml) was dissolved in dioxane and sul flam de (0.128, 1.33 mml) was
added. The reaction m xture [ refhux for 24 h then all owed
to cool to rt and concentrated: mkt ure was purified via PTLC
(5% MeOH CH2Cl 2) giving 54 ny

und |© Exanple XVI1I d F
SOa O 20 F Conpound 41 25 Co In a flrane dried flask under N2
bl anket, 1-chloro-4- fluorobenzeré

urs :

_ 8( .86 g, 56.4 nmmol ) was dissolved in
anhyd THE and cooled in a g ce/acetone bath. n-BuLi (2.5 Min hexanes,
22.5 n, 56.3 nmol) was add and ¥ he WO 02/ 062750 PCT/ US02/ 03672 -79
reaction was stirred for 50 m 2- Fl uor obenzene sul fonyl fluoride (10.3 g,
57.8 mml) was added and the rreaction mixture was left stirring overni ght
during which tinme it ,

Compound XXVIII

Compound XXVIII. 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 aq Na,COj3 and water then dried with Na;SO,. The solvents were
10 evaporated and the crude product was purified via sgc (60% EtOAc/hexanes) to give
61 mg (79%) of Compound XXXVIll 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. Aqueous NaHSOj3 (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 Na.COs, 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).



warnmed to rt. Saturated ag NHACI (100 ml-) was added, followed by Et OAc
(100 n-) and the layers were separated. The organic |ayer was washed with
wat er anawbrzne2756 t hen dried with MyS04. The sol vent s welPeTasapmsat ed and
the crude product was purified via sgc (10% Et OAc/ hexanes) to afford
Compound 41 (2.55 g, 169% as a solid. a/ 1 o s\ ss=O O F 10
Compound 42 Conpound 42. 4- Mercapt obeﬁ? ic acid (0.54 g, 3.50 mol) was
dissolved in 15 DVA (10 nl-) and cooled in an ice bath. Sodium hydride
(60% suspension in oil, 0.30 g, 7.5 mol) was added and the reaction
mxture was st!rreg ;or |20hm' n. The ice bath was renoved and the reaction
xture was stirre or . The/Kl ask was cooled to OC again and conpound
41 (1.0 g, 3.46 mol) dissol ved A RV m-) was added. gThe reactigﬁ
mxture was stirred at 0 C for 30 m l en allowed to warmto rt and 20
stirred overnight. The reaction m Xt tg .vs uted with CH2Cl 2 and washed
wth 5% aq HCl, water, and brine. The or :Léll ayer was dried with Na2SO4
and the solvents were evaporated. The crude product was purified via sgc
(5% MeOH CH2Cl 2) to give Coonpound 42 as a solid (1.04 g, 71 %9. WO
02/ 062750 PCT/ US02/ 03672 -80 O FCathpound45] OF S\ | / FF QAb F

5
Compound 45. A flask was flame dried under N; blanket. Compound 44 (10.0

g, 50.7 mmol) was added, followed by dry THF (100 mL). The resulting solution 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. CH,Cl, (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 chioride (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 Na;SOq, filtered, and



F Conmpound 43 5 Conpound 43. Pentafl uorophenol (0.91 g, 4.94 mol) and
Compound 42 (1.04 g, 2.46 mmol) were dissolved in 30 nL of CH2CI 2 and EDCI
was addedwOTDheé627sacti on was stirred overni ght and dil ut e@Criush2/o@mrer and
CH2Cl 2. The |l ayers were separated and the organic |ayer was washed with
water and dried with Na2SO4. The 10 crg%g product was purified via sgc (5%
Et CAc/ hexanes) to give 0.9 g (62% of npound 43 as a solid. O d / I N
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ool ) vt RideeRdeve 98018 (8T REPLHUP s bezermsiiot o
Di PEA (ﬁlzr[%((? B ﬂm-ﬁb wer e added 20 and the reaction m xture was
stirred .? 3 %reactlon m xture was diluted with Et OAc and
washed with 5% agq NaHCO3, water and brine. The organic |ayer was dried

with Na2SO4 and the solvents were evaporated. The crude product was
puri kied via sgc (50% Et OAc/ hexanes) to gi ve 98 ng (77% of Conpound

XXVI . WD 02/ 062750 PCT/USD2/ 03672 -81 g /g o O//\\ 0 QbOF
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Compound 47
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Compound 47. A flask was flame dried under N 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 1.5h. 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,. The solvents were evaporated, and the crude product was

20 purified by sgc (25%-33% EtOAc/Hexanes gradient mobile phase) to give 24.5 ¢
(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



5 Conmpound XXVI11. Conpound XXXVI1 (72 ng, 0.146 mmol) was dissolved in
CH2Cl 2 (3 nL) and MCPBA (ca 50% 0.11 g, ca 0.36 nmol) was added. The
reacti on woiozwoer780 was stirred overnight then diluted w t hPCHAGIZ2036The
reaction mxture was washed with ag Na2CO3 and water then dried with
Na2SO4. The solvents were 10 evaporatedand the crude product was purified
via sgc (60% Et OAc/ hexanes) to give 61 ng (799 of Conpound XXXVIII as a

(48,5 g.Cath Soon o gr-aubLICREBEH Boxanes (b Moo ity B4 SVEB AR S0t o

38.9 9,4.474. : The ofl
Cool ed (ORI suioS, TR Teab e ybRRF Rt SHTRS fof | B3 gt P8 2, TR ol
di ssol ved 2i »*-dPBiodlpyBtirRc@. 8% gadi d marl pdidsolved ipdDsel of eHFP0asiaddedand
reaction m xture was stirred at tenperatures between 0 C and é? Cfor.5 h.
The redbe reactipasmixieie wWas siad for 8r nhienseld hgdh maérf?mql@aaﬁﬁ he seretion)
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reactio changed Tromye ayers were separ at ed.
The or gage-vdteyieathveasl theashetiomivals quenehed Wit 40 mliagioaieraddhemeantion t hen
dried with Na2SO4. The sl ve S eyapor at ed, and t he e product was
puri fi ednixiufedrs dilytag V}‘I&klzﬁ@écé‘ﬁ t"}"ﬂ‘es\f‘eﬁo‘ﬁﬁl‘ Safiraed 3N 4§gv‘_'t €h
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(100 ) e _resultin olution was <cooled to -78 C. A solution of
n- bu‘t@lL Wf*%icﬁ THPALIS ABs (2.27 M 22.35 nL, 50.7 nmol) was added

dropwi se via syringe. The reaction mxture was stirred for 10 mn.
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15 Compound 49

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% agq 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



10 SO2 gas was bubbled into the reaction mxture until the pH of a reaction
m xture sanple was <1 when m xed with water. The reaction m xture was
stirred fwpo306215h at -78 C. The ice bath was renoved ana@Crhsoz/eme: i on

m xture was allowed to warmto rt. The reaction mxture was stirred for an
additional 30 min at it. The reaction _gksxture was concentrated to afford a
solid. CH2Cl2 (500 m-) and N 15 chl orosuccinam de (10.2 g, 76 mmpl) were
added and the reaction mxture was stirred for 4 hrs at it. Water and
CH2Cl 2 were added and the | ayers vve e sar’)darﬁé d. The organic |ayer was
washed with water and brine, then d nf‘ SO4. The solution was
filtered and the sol vents were evaporat ed to of crude
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Compound XXIX
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Compound XXIX. Crude compound 50 (7.74 g, 17.5 mmol) was dissolved in

CH2Cl2 (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 CH2Cl, (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,4 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, CDCla): § 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



g, 150 mmol) was added, followed by 500 nL of anhydrous THF. The fl ask was
cooled to -78 C and a solution of n-butyl lithiumin hexanes (1.77 M 154
m., 272 wookpewas added over 40 min. The reaction m xtur @CRASI¥036rzr ed for
1.5 h at -78 C, 15 then transferred via cannula into a solution of crude
p- cycl opropyl benzenesul fonyl fl uori dg98§2_7. 2 g, 135 nmmol) dissolved in 200
m. of anhydrous THE over 1.5 h. The reaction m xture was stirred for 1 h.
Wat er was added, followed by Et OAc. The layers were separated and the

organi c | ayer was washed N\ ag NHACH, wat ers, @\\ng) ine, then dried with

Na2SO4. The sol vents werefevaporated, and the<cri8le, product was 20 purified
by sgc (25% 33% Et QAc/ Hexanes ¢ ent |[f | e asd) ko give 24.5 g (45%
of conpound 47. OF NF S| H 0 3 Compourrd 48 Conpound 48. A

flask was flame dried under N2 bIJAnk&&sn Conpound 47 (16.33 g, 41.1 mol)
was di ssolved in 400 nL of aphydsx@ (OHE and cooled to -78 WO 02/ 062750
PCT/ US02/ 03672 -84 C. A sd on“@f n-butyl lithiumin hexanes (2.3 M
35.7 nmL, 82.1 nmol) was adds dr opwi se via syringe. The reaction m xture
was stirred for 1.5 h at -78 C. A solution of 2, 2' -dithiodipyridine (8.89
g, 41.1 mol) dissolved in 40 mL of THE was added and the reaction m xture
was stirred for 2 h. The col d bat KCamporadeyetl, and the reaction 5 mixture
was allowed to warmto rt overnight. The reaction m xture was cooled with
an ige-wat ercmipduaitiXXXe Cempbund XM0$ waserebaredidrom ddnpournst 4 haising thehe
reaction mxture was diluted with Et OAc and washed wth saturated aq
NHAC!, veieeedurgfidn esaimde llThe organic |ayer was dried with Na2SO4 and
concentrated. The crude product was purified via sgc using 1:2 ‘

Bt OAc/ Hex anesuas »b88 TPRMIE (BIRRASICHER): 843 8122 1h, 6778 08L7 GaTRR wH), 48-
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 CHyCly (5 mL) and NasHPO4 (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 CH2Cl> and water. The
layers were separated and the organic layer was washed with water, dried with
Na,SO., 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.



NF HF SJ::r \ SOO 0 N 15 Conmpound 49 Conpound 49. Conpound 48 (15.49
g, 30.6 mmol ) was dissolved in 1 L of CH2C 2 and the flask was placed in a
rt water wato/o6IVRIPBA ( 22.0 g, ca 74 nmol) was added in pomtusoneseand t he
reaction mxture was left stirring overnight at rt. The 20 reaction m xture
was diluted with CH2C 2 and washed with-10% aq NaHCO3, water, and brine,
then dried with Na2SO4. The sol vent was evaporated and the crude product

was purified via sgc using a 20% 50% Et OAc/ Hexa r adi ent ile
phase. @ﬁmbgmdxﬁil;ﬁh , 5‘»3%%%@@@'3&&%@-3@8235&%)’ Rl ¢ g\gzgmﬁ i N
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1.0 Maq Li OH was added. The reaction m xture was stirred at rt for 3 h.
The rpaction m xture was diluted with CH2Cl 2. The | ayers were separated,
and the organic |ayer was washed with water angh bpine, then dried with
Na2SO4. The sol vents were ay@por ted to ive?9.§” bf crude Conmpound 50. 10
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Compound XXXII. Compound V (0.50 g, 0.85 mmol), zinc (II) 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 Ny 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 MgSOa.
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 XXXIl (0.20 g).
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Compound XXXIIl. Compound V (0.51 g, 0.87 mmol),
tris(dibenzylidineacetone) dipalladium (40 mg, 0.04 mmol), 2-(dicyclohexylphosphino)-



S=00 Conpound XXI X 15 Conmpound XXI X. Crude conpound 50 (7.74 g, 17.5
nmmol ) was dissolved in CH2Cl 2 (250 nL). Diisopropylethylamne (2.71 g, 21
mmol ) waswadded7and the flask was cooled to -78 C. A sol ecCirarsoné3erziflic
anhydride (5.97 g, 21.1 mmol) dissolved in 20 CH2CI 2 (50nL) was added
dropwi se over 1 h. The reaction m xtur gnas stirred for 2 h at -78 C. The
cold bath was renoved, and the reactiog3 m xture was allowed to warm to rt
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mobile phase, followed by a 5%MeOH/45%EtOAc/50%Hexanes mobile phase to give

10 0.11 g of an oil as product.
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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 N2. 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 HCl were added

and the layers were separated. The organic layer was washed with 1 M aq HCl,

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 XXV (109 mg) was obtained as a foam.



2H). &5/ F J:D*~HFF S SO00 NO 15 Conpound XXXI Conpound XXXl . The
potassium salt of conmpound XXI X (56 ng, 0.09 mmol) 20 was dissolved in
CH2Cl 2 (5wolepezasad Na2HPO4 (0. 13 g, 0.91 mmol ), and ur ea- Paydrsoyess7per oxi de
conplex (85 ng, 0.90 nmol) were added. Trifluoroacetic acid was added (47
ng, 0.22 mmol) and the reaction m xtur. s refluxed for 4 h then left
stirring overnight at rt. Additional urea-hydrogen peroxide conplex (85 ny,
0.9 mvl) and TFAA (0.56 mml) were added and t reaction m xture was
refluxed for 6h. The 25 reactlon mxture was: aP H to cool to it and

diluted with CH2Cl 2 and wat et pated and the organic
| ayer was washed with water, ZSCQ d concentrat ed. The
|ca usi Et OAc as the nobile

crude product was purified via
phase to give 34 ng (64% of conpo WO 02/ 062750 PCT/ US02/ 03672

- 87 Conpound XXXI: 1H NWR ( 2y I3) 6838829(m 2H), 8.17 (d, 8
Hz, 1H), 8.07-8.02 (m 1 9@785(m 2H), 7.56-7.36 (m 5H), 6.11
(d, 8 Hz, 1 H), 4.84-4.78 F' 1l H), 2.12-2.01 (m 1 H), 1.57 (d, 7Hz, 3H),
1.21-1.12 (m 2H), 0.92-0.86(m 2H. 5 NCOSF ~\ 1 HFF / S 0OcyS\0O
F  Conpound XXXII 10 Compound XXXV

5 Compound XXXV. Compound XXXV was prepared from compound 5

according to the procedures in Example XIiX.

Compound XXXV: "H NMR (300 MHz, CDCls): 6 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).

‘? O\\ Z) F
Cl S
N F
vt
= S\\O
1
S=00
I X \\O
o N\O
15
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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Compound XXXI'I. Conpound V (0.50 g, 0.85 mml), zinc (Il) cyanide (65 ng,
0.55 mmol ), zinc dust (11 ng, 0.17 nmol),

1, 1' - Bi s(wDphesarsphosphi no) ferrocene (21 ngy, 0.04 mol ), PamisS02/03672
tris(dibenzylidineacetone) dipalladium (17 ng, 0.129 mmol) were added to a
25 nL flask. Dinethyl acetam de was adg% and the reaction mxture was 15
pl aced under N2 bl anket and heated to 0O C. The reaction m xture was
stirred at 110 C for 4 h, then partltlonﬁg% en Et OAc and water. The
organic | ayer was washed with 2M dn@BRPY i de, water, and brine,
then dried with MySO4. Evaporation of the solvent afforded 0.49 g of an
oil that was purified via sgc using a 20% 25% Et OAc/ Hexanes gr adi ent
mobi | e phaseCiommpdlind KXo Cunpeid XKX\V2(D.3)2 g, 2648 mmda) was gissolyed in

ol . 2 rreRanGldaDyTLimhA QNN AR e (RO, The saacHeridtufé’
2-(di Cﬁ%?;hsﬁ%ld 05} ﬁm Q%J y&%@\{é&?&g’g @4@%@@&% Bhe heaRtRINMiIXIGR N,

0.103 oxlI de nmol) were added to a
Schi enc{ﬂ/afslam@wesdrtdafodm‘o k srrekertiallp bum:mt(eﬁe& BEtPAcasasedded andithelayers by

b h 210 i t d
052$2Pg§4%?£§ebé“r£§@%aee Ablootisdayar s ariofes iR el ede Ant Fdbled o ¢
and 1 MyanagdAd. YRS ;ﬁpgarﬁ@gaye W BrtdctAtn WgS O bl bvehifatBa@c. and

the | ayers were separa ayer was washed with water and
brine, ghe. d@ugedfambh wgsmde"prmducéswastpmrg‘ua@hwersgalumaﬂa%&%@ and

sgc usi FiORcHoshen @Pdist Atin slolennasht T SRS RAEIn B Refed e, ' @
S%vecH ‘ﬂéﬁﬁt %% é@ﬂ'ﬁé@v@%g@lﬁlﬁg 3PHREOTIFIONE as 1Re Padblletptefseato givé as

pr oduct
0.05¢ (15%) of Compound XXXVII as a solid.
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Compound XXXV
20

Compound XXXVII. Compound XXXVIIl was prepared from compound XXXV

according to the procedure used to prepare compound XXXII.

25
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Compound XXXIX
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NN'--~FHF Il s,00 F 15 Conpound XXXIV Conmpound XXXIV. Conpound V
(264 ng, 0.45 mml), sodiumtert-butoxide (103 ng, 1.07 mol),

tri s(di bewoykissseacet one) di pall adium (107 ng, 0.116 mmolPCT/USED0ZRMZ

2- (di -tent-butyl - phosphi no) bi phenyl (61 ng, 0.20 nmol) were added to a
Schl enck flask under N2. THE (1.5 m-)_@pg cycl opropylamne (0.6 g, 10.5
nmol ) were added and the reaction m xture was stirred for 24 h at re.

Tayer s &,asqa@m“” an n%‘l'{nﬁ&md Sampou il @S B, U iR RvaS Bpol R S aos.
Yy S i
Filtrati 153549 g%tg(&rhﬁ_bpbt%ghﬁn Sarkitmdge QE‘rer l0.082 GimdEand

purifie |a S using xanes as the nobil hase. Conpound
XXI'V ( 10Featydwegero perixicacamplex @ath gvmozm@:lz)merelmu nd O3B EACtiopy- Cl

oo wd T R SHTS OB 16 The Easet B e o EfGRBAIRS,

XI X £0NRLHYY Matér "Wﬁ@@o(v%ﬂ?s Wee e@&kr&ied ﬁn@tlfesc&ﬂe ;iroaubﬂwasi rified
8.51-8.56 (m 8 H) 1

8 08 7. %aaﬁuzem &@wzmg a@% a@ﬁxo/rrlezames asmé mpbllg aS@ tﬂ)affo.hd 90-4. 70 (m

1. éom&oimgi )5'60)(3 (_705 mg, 7§%) as a solid.

10
Compound XXXX
15 Compound XXXX. Compound XXXX was prepared from compound 2
according to the procedures in Example Il.
HO S
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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



H ~-~-FF J:D'~ S, .0 5=00 NO 15 Conpound XXXVI Conpound XXXVI. Conpound
XXXVl was prepared from conpound )Q XV according to the procedure in
Exanpl e XWV#.028278nmpound XXXVI: 1H NVR (300 MHz, CDCl 3): @CIOISt®oied 7.8
Hz, 1H), 8.27-8.42 (m 4H), 8.13 (dd, 7.8 Hz, 2.1 Hz, 1 H), 7.93 (d, 8.4
Hz, 2H), 7.78-7.63 (m 2H), 7.59 (d, ?’gﬁ Hz, 2H), 4.80 (m 1 H), 1.44 (d,
6.9 Hz, 3H. 25 0\\ 0. 1 F O, HSF™F S 11 ,.0 5-00 O N WD 02/062750
PCT/ US02/ 03672 -90 Compound XXXVI1 Conpound XXXVI1. Conmpound XXXV (0.312
g, 0.548 mol) was dissolved in_5 2 propanol (20 @4~ pnd 1.0 M aq NaCH

was added (10 nL). The reactig ] e wWas I enper at ures
between 80 Cto 84 C for si(;\ﬁ:ys. ren mt}(??u\?é—lf ™
N F

5500 °
e
F

Compound XXXXII

Compound XXXXII. 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. ag NH4Cl and water. The organic layer was dried with
Na,SO, and concentrated. The crude product was purified via sgc using 3%
Et,O/CH.Cl, as the mobile phase to give 83 mg (51%) of Compound XXXXII.
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20 Compound XXXXIH

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



was allowed to cool to rt and partially concentrated. EtOAc was added and
the layers were separated. The aqueous |l ayer was acidified with 1 M aq
H2SO4 anawexienerssed w th Et OAc. The conbi ned organi c | ay@cTaess2/esired w t h
MySO4 and concentrated to 10 give 0.29 g of an oil. The crude product was
purified via sgc using a 25% 33% Et OA éHexanes gradient as the nobile
phase. The fraction contai ning Corrpoung XXVII vvas repurified via sgc using

%%ﬁé&éﬁ&&% FrURRTRALE e DuTTE BSOS FOAST ORRa AT
or oceaule TOBIE PUoRP Sp e 1SRRI Lo RELAG BRI DX TToN B s ™

,O 5=00 (::(F Compound XXXI X 30 WD 02/062750 PCT/US02/03672 -91
Conmpound XXXI X. Conpound XXXII (0.10 g, 0.1% rmDIQ s dissolved in

acetone (1.5 nlL) and water : ota |u ca 0 e (3 mg, 0.022 mmol)
and urea-hydrogen per oxi de C ﬂ?O I) wer e added and the
reaction

=z 3\\0

1]
S OO
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Compound XXXXIV

Compound XXXXIV. Compound XXXXIV was prepared according to the
10 procedure used for Compound XXXXIII using ethyl jodide 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 5h at 110
°C. The reaction mixture was allowed to cool to rt. EtOAc and satd aq NH4Cl were
added and the layers were separated. The organic layer was washed with water and
dried with Na,SO,. Evaporation of the solvent, followed by sgc using 50%
25 EtOAc/Hexanes as the mobile phase, afforded 0.21 g (48%) of Compound XXXXV.



m xture was stirred overnight at rt. The reaction m xture was diluted with
Et CAc and 5 washed with water. The solvents were evaporated and the crude
product wa® 0pw6i760 ed via PTLC on Si 02 using 50% Et OAc/ Heramasozaessrhe
nobi | e phase to afford Conpound XXXI X (75 nmg, 73% as a solid. 00 F i0O N
rE ~ S\ 1 F 11, SO 00 F 10 Conpouryg), XXXX 15 Conpound XXXX. Conpound
XXXX was prepared from compound 2 according to the procedures in Exanple
1. HOSF \' I HF F S,0 5=00 F 20 Compound XXXXI Conpound XXXXI .
Compound XXXXI was prepared /fxom conpound XXX)E agﬁkrdl ng to the procedure

used to convert conpound 16 pRound 062750 PCT/ US02/ 03672
-92 0 ,0F YO/ NSF HF S,O 0 O

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(OAc)s
(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% NaxCOz and water.
The solvents were evaporated and the crude product was purified via PTLC on SiO;

10 using EtOAc as the mobile phase. The resuiting product was dissolved in EtOAc and
HCl in Et,0 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
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Compound XXXXVII
20 Compound XXXXVII. Compound XXXXVIl was prepared according to the

procedure used for compound XXXXV! using cyclopentanone as the carbonyl source.



F  Conpound XXXXI'l 5 Conpound XXXXII. Compound XXXXI (0.15 g, 0.264 mmol)
was dissolved in DVA (5 nL). Potassiumiodide (0.22 g, 1.30 mml), cesium
car bonat ew0020&2760 0.58 10 mmol ), and 2-bronopropane (49 Peg/Us02/@832 ol )
were added and the reaction mxture was |left stirring at rt over the
weekend. Et CAc was added and the react b§ m xture was washed with satd. aq
NHACI and water. The organic |ayer was“dried with Na2SO4 and concentr at ed.
The crude product was purified via sgc using 3% Et 0/CH2C1 2 as the nobile
phase to give 83 ng (51 % rof Conmpound XXXXI _I. DO F N -f- F HS .O
5=00 F 20 Conpound XXXXI | rrpound XXXXI'11 ;- Conp d XXXXI (0.10 g, 0.176

nmol ) was dissolved in Sock i yunide ng, ca 1.2 eq) and
br ononet hyl cycl opr opane (26 2§ 0. Dl ) Hwer e added and the reaction
[ gwesk-to cool to it. EtOAc and water

e:%ﬁ 13a0ed. The organic |ayer was washed
with water and dried with sol vent was WO 02/ 062750

PCT/ US02/ 03672 -93 evaporgit edglali n® the crude product was purified via sgc
usi ng 33% Et OAc/ Hexanes as nobi | e phase to give 15 ng (14% of
Compound XXXXI'I'1. OO0 F --~-F F S O 5=00

Compound XXXXVHI

wer e added, and the Iayers wer e

Compound XXXXVIIl. 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



~ OF 5 Conmpound XXXXI'V Conpound XXXXIV. Conpound XXXXI'V was prepared
according to the 10 procedure used for Conpound XXXXI 1| wusing ethyl iodide
as the elwotiopist e and stirring the reaction at rt over RcghiSobefeor e
workup. @O ,, F 0, NSFHF O0f g S: S00 OF 15 Conmpound XXXXV
Conpound XXXXV. Conpound XXXXI (0.40 ggz0. 70 mmol) was dissolved in DM (8
m-) and NaH (62 ng, ca 2.2 eq) was adggd The reaction m xture was stirred

A 8 s, Lt T TR P
h at rt ﬁgb o‘Eh & l?chﬂé%ﬁ’n THF fﬁhﬁ%eﬁétrh@rﬂ U‘rﬁﬁkﬂ e MRSretictionerixiPe @y to rt.

Et CAc a wer e ed and the ers were separated. The
organic réfa»@d fwas hitheheall oweichtovetod to etndrhedscvlatiomwwals aaanzsairatey Mrthaneld® of

phase. Zﬁt?éar@éﬁ'%aé‘iﬁ’@ (64355 were eOERaRd RN DR OB I A S SR 03672
E)géllllénm? The {} gﬁ gﬂlrméorﬁse%ﬁwaﬁd lea@d@@&lmlhé@eélﬂﬂngg
solutlon was washed with ag NaOH and water, then dried with Na;SO4. 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 HCl 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.

H2
= S

Compound 51

15

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

25 Compound XXXXXI

Compound XXXXXI. Compound XXXXXI was prepared from compound 51

according to the procedure used to prepare compound XXXXVI.



CH2Cl2 (3 m-) and acetic acid (7 ng). Acetone (6 ng, 0.13 mmol ), and
NaBH( QAc)3 (36 ng, 0.169) were added, and the reaction m xture was |eft
stirring WO omwexserni ght. EtOAc was added and the reacti @OTAISAL/0862 Was
washed with 10% Na2CO3 and water. The solvents were evaporated and the
crude product was purified via PTLC on o351 02 10 using Et OAc as the nobile
phase. The resulting product was dissolVed in EtQAc and HC in Et20 was
added causing a white precipitate to form The solvent was renoved and the
precipitate was washed with Et20 and dried in vacuo to give 32 ng (49% of
compound XXXXVI as a solid. 15 N "10 S ~O S=0 O Conmpound XXXXVI I 20
Compound XXXXVII. Conpound ) CXXXVI I was prepared according to the
procedure used for conmpound XXXXVI using cycfopent anone as the carbonyl

source. WO 02/ 062750 PCT/ USOQLO36L2 - IN =0 00 N Conmpound
' I

XXXXVIT1T 5 Conpound XXXXVI11 . I sSpr epared according to
the procedure used for conpound X . 1 Ng cyc xanone as the carbonyl
source. H S ,.0 11 500 TN)
§500
(>
F
5 ‘

Compound XXXXXII

Compound XXXXXII. Compound XXXXXII was prepared from compound 51
according to the procedure used to prepare compound XXXXVI using 3-methyl-2-

10 thiophenecarboxaldehyde as the carbonyl source.

T
S=0 O ©
(P
F
Compound XXXXXII
15
Compound XXXXXIII. Compound XXXXXIIl was prepared from compound 51
according to the procedure used to prepare compound XXXXVI using benzaldehyde
as the carbonyl source.
20

25 Compound 52



OC:,,, N 10 Conmpound XXXXI X Conpound XXXXI X. Conmpound XXXXI X was
prepared according to the 15 procedure used for conmpound XXXXVI using

cycl opr opapacasisxal dehyde as the carbonyl source. 20 C PCTAS®20360- S, . O
5=00 F Conpound XXXXX 25 WD 02/062750 PCT/ US02/ 03672 -96 Conpound XXXXX.
Compound XXVI1I (0.10 g, 0.197 mol) \g@@ dissolved in a solution of borane
in THE (1.0 M 1.0 n., 1.0 mol). The action mxture was refluxed for 4
h then allowed to cool to rt. The solution was concentrated. Methanol (5
m-) and 1 Magq HCl (5 m-) were added and the resulting solution was
stirred for 5 h 5Campoun HiZ-r6Qmﬂ%lﬁldrﬁ&wa§é’r%e@cfmfﬁﬁpffﬁioéﬂ‘daé:&ls@gmc

was added. The resulting. i_oin 1 ; anat er, then
dried with eﬂ)_ce?!ng &@%%fﬁb'em&x@?a%%rag? glé%aﬁr}}gﬂta ﬁg&%?ﬁ'&@é‘g}lg‘%uct was
purified viacRdyephieng 40% Et OAc/ Hexanes as the nobile phase. The product
isolated fromthis step was dissolved in EtOAC, and HCl in Et20 was added
causing a precipitate to form The 10 sol vent was renoved and the

preci pitate was washed with Et20 and dried in v;acum give 22 ng (21 9
NS
N

of Conpound XXXXX as a soli d./i@ N 'O cY5=(X NO
H
Ss

=
S=00

W

O

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 N» blanket. The reaction mixture was stirred at 80 °C

15 overnight under N, 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»,SO4 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%) of Compound XXXXXIV as a solid.
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F 15 Conpound 51 Compound 51 was prepared from Conpound 2 according to the
procedures in 20 Exanmple 11. i I \' I H O 5=00 F 25 Conpound XXXXXI
Conmpound WEXX¥6275Conmpound XXXXVI was prepared from conpoumrdTAKo2/essenr di ng
to the procedure used to prepare conmpound XXXXVI. WD 02/ 062750

PCT/ US02/ 03672 -97 iONS's, ' 5,00 _gd_o~ F 5 Conpound XXXXXI'| Conpound
XXXXXI'1 . Conpound XXXXXI'| was prepared ?rom conpound 51 according to the

D e iR AON R Mool & TH i b s
Conpoundy XX4¥¥l {40 mk and 1.0 M ag NaOH was added (20 mL). The reaction mixture was
stirred at 70 °C for 21 h. The reaction mixture was concentrated and extracted with
EtOAc. The organic layer was washed with 1 M ag HCI, water, and brine, then dried
5 with MgSQ,4. 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 I1.

Compound XXXXXVI: "H NMR (300 MHz, CDCls): § 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
s _Cl
7N
F O O
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



Compound XXXXXI'I'l . Compound XXXXXI'Il was prepared from conpound 51
according to the procedure used to prepare conmpound XXXXVI usi ng

benzal delwoe2/062956¢ he carbonyl source. 20 NH2 S, 0S~-00 2¥cCarspyessd2 52 WO
02/ 062750 PCT/ US02/ 03672 -98 Conpound 52. Conpound 52 was prepared from
compound 2 using the procedures in Ex le Il with benzenesul f onyl
fluoride as the initial electrophile. -0 HN 1SJO' 10 5=00 Conpound

XXXXXI'V 10 Conpound XXXXXIV. Co d 52 (0.2 : i
bgngrﬁact@irgﬁmgg wasGonlReity.0 16 AEY AT PHUABREAS, iRl aci um (31
nmg, 0. 034 . . 0 3 lA) yan; - i di .

101 rmdtssongcn 4RO Whs g g mif e R cBP P e Tfas fidba o

react i O,k &t BRE. Shi 4 E6Farate REsIC 509 YT CuUlitwamdisoNad ih 260 ral lobwed to
cool tort. CH2CI 2 was added and the reaction m xture was washed with 2M

aﬂ NaHlC%OHvaﬂ‘he,ﬂaahdvatB coaled THO 6 gachiSOJ ggswaadhsibbled iatp e spivkiostyr 4hd
the sol vent was_evaporated.. The crud roduct rifi i '

£ 0 agnTHEEeH Rakeor thhaanbat etk i aroar 1A o EEaiiing HEciiing
and a_sql,uk 1,08 9% {e'étééh\f@ 3(@5@9- E0SIUSEh VR BhbS. WFe? thy apditiehadas o gi ve
20 145 19 %28% O{M@érrpounc? B e P Y I A e X
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.
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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.
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Compound 55

Compound 55. Compound 55 was prepared from o-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.



| F "O Csoo N 25 Compound XXXXXV WO 02/ 062750 PCT/ US02/ 03672 -99
Conmpound XXXXXV. Conpound )Q( XV (0.92 g, 1.67 nmmol), was dissolved in

nmet hanol Wo02m&7sand 1.0 M aq NaOH was added (20 ni). The PCeasp2/eas72m xt ure
was stirred at 70 C for 21 h. The reaction m xture was concentrated and
extracted with EtOAc. The organic Iayé was washed with 1 Mag HCl, water,
and brine, then dried 5 with MgSOH. T'hﬁ g(‘)l vent was evaporated and the
crude product was purified via sgc using 25% 33% Et OAc/ Hexanes as the

nobi | e phase. Conpound XXXXXV (0.82 g, 90% s isolated as an oil.
Conpound XXXXV: 1H NWVR (300 68 @pg 3.9 Hz, 1H), 8.31-8.22
(m 10 2H), 8.124 (d, 2.7 Hz, 7.95 (m™1 H), 7.92 (d, 8.4 Hz,
2H), .750-7.45 (m 1 H), 7.92 . w4 Mz, 2H), 7.27-7.23 (m 2H), 5.8 (d,
NH, 1 H), 4.85-4.75 (m 1 H), 3.894(sQ 3H), 1.58 (d, 7.2 Hz, 3H. HCH3 /
S 00 O 15 Conpound XXXXXVI Conmpound XXXXXVI. Conpound 50 was converted to
conpound XXXXXVI 20 according toct he%jo dure in Exanple Il. Conpound
XXXXXVI: 1 H NWR (300 MHz, CDCl 3): u§§%§52(m 1 H, 8.31-8.23 (m

3H), 8.02-7.90 (M 4H), 4.87-4.78 (d, 7 Hz, H),469(m1H) 266(s
3H), 2.16-2.06 (m 1 H), 1.51 (d, 7H23,127-117 H)'I‘ 96090
(m 2H). 25 @ompound 56. Compound 55 (4.33¢, 1 5mmol)wasd|ssolved 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.
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Compound 57. Compound 56 was converted to compound 57 using

hydrolysis and sulfonylation procedures similar to those described in Example Il
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Cl 0 OF Compound 53 30 Conpound 53. 2-fluoro-4-chloroaniline (22.90 g,

151 mmol) was dissolved in 120 nL of AcOH and 80 nL of concentrated HC

was addeaweaioto6ssé rring. The WO 02/ 062750 PCT/ US02/ 03672 PCIO(302/e3%C1 i on

m xture was cooled to O C and a solution of NaNOQ2 (27.2 g, 0.4 nol)

di ssolved in 40 nL of H20 was added ovgg 10 min. The reaction m xture was

stirred for 30 min at 0 C. In a separ 2e'flask, 500 ng of CuCl was

di ssolved in 200 nmL of AcCH The fl| ask S ﬁ_ool ed to C an(gl.SgPZ gas was

bubbl ed i nt 0Compewndiits-Cemposnd 7N RG24 MmMER Was ISSVed i T 19RO | ne-

flask re_a er i ide
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The reaction m xture was poured |into 500 of (%J;i ed ic a&d tBe re
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stirred at rt overnight. |t was gartiall¥ concentrated on the rotovap,
then pagive 1&ma( 155 hekerroreund 58 a$ RIFEF: Evaporation of the sol vent
af f orded Conpound 54 (2.60 g, 70% as an oil. 20 O i | N1k, CF3
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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.



zl ~ 1 Conpound 55 Compound 55. Conmpound 55 was prepared from a-net hyl
benzylam ne using a procedure simlar to that used to prepare conpound 1.
N- | odosucwomansaieo was 25 substituted for DBDVH and the pr ®@dWaiSomwess72
recrystallized fromisopropanol/water. WO 02/ 062750 PCT/US02/03672 -101 O
d e NI CF3 F OSO Conpound 56 Conpou 56. Conmpound 55 (4.33g, 12.5 mmmol)
was dissolved in THE (50 5 nL) and TMEDA (5.6 ni, 37 mmol) was added. The
flask was placed under N2 bl anket and cooled to O C. A solution of
isopropyVeﬁE@ﬁésiun1ch|oride (2.0 Min THF, 15 n, 30 mmol) was added via
syringe over 6 mg. g?bﬂﬁoﬁﬂﬁiﬂWﬁKM@s stirred at 0 Cfor 1 h. The
resul ting solutlon mas ran erred via cannula into a flask containing
conmpound 53 (15 nmol) in an ice-water bath over 15 mn. The reaction 10
mxture was left stirring at 0 Cfor 1.5 h. ;Ag, NHACl was added and the
reaction mxture was extracted mnth EtCAcR- e conmbi ned organic | ayer was
washed with brine and dried wih MS solYeRR's were evaporated and

t he crude product was purl%led ia s@c u |ng|ﬁ 4 Et OAc/ Hexanes as the
nobi | e phase. Solid conpoun ‘56 3. 5 8% XAas,obtained. 15 C N S.CF3
F OSO Compound 57 Conpound 5 nﬁoun %@s danerted to compound 57
using hydrolysis and sulfony ﬁdlon procedures simlar to those described
in Exanple Il. 20

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, cycloalkyiNH-, arylalkyl,
10  heterocycloalkyl, heteroaryl, N(R?), or NR*aryl, unsubstituted aryl or aryl substituted
with one to three X;
R2 is the same or different in each occurrence and is independently selected
from H or C4-Cs alkyl;
R%is H, C4-Cs alkyl, Cl, F, CF3, OCF2H, OCF3, OH or C4-Cs alkoxy;
15 R*is H, C4-Cs alkyl, C1-Cg alkoxy, cycloalkyl, alkenyl, aryl, benzyl, heteroaryl,
heterocycloalkyl, aryiNH-, heteroarylNH-, cycloalkyNH-, N(R?), or NR?aryl, said alkyl,
alkoxy, cycloalkyl, alkenyl, phenyl or heteroaryl optionally substituted with one to three

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

L' is C4-Cs alkylene, Co-Cealkenylene, C(R?),, /“\ -CHOR?-, NOR®-, -SO5-,
-S0-, -S-, -O-, -NR?-, -C(O)NR?-, -NR?C(0)-, -CHCF3- or -CF2~;
0
L2 is a covalent bond, C4-Cs alkylene, -C (R?)-, /U\ -CHORZ%, -C(R*)OH,
25 NOR®-, -SOp-, -NR?S0,-, -8O-, -S-, -O-, -SO:NR%, -N(R?)-, -C(O)NR?* or -NR*C(O)-;



00 A N.CF3 NSO/ 0 c--zr Conpound 58 WD 02/ 062750 PCT/ US02/ 03672 -102
Compound 58. Conpound 57 (0.10g, 0.22 mmol) was dissolved in | nL of

di oxane awo 020Iscapt oi m dazol e was added (28 ng, 0.28 mMPICI/USBvai6HM
hydride (60% dispersion in mneral oil, 18 ng) was added and the reaction
mxture was stirred at 100 C for 8 h.,Jhe reaction mxture was quenched
with ice and extracted with 5 EtQAc. The organic |ayer was dried with MySO4

and the solvents were evaporated.  The crud r oduct S L f Vi sgc
ioing 5 5 95X Er GRDEI RBIETD AKhedUEPeTIEY RsTriot 189 Fo el - o
as prod : ~8' SF3 N Yo, é\_,@@bm@;p@%mdkcg@n@ GIROREXVI | .
Conpoungﬁgp%gl’o%gﬁgg ?((?F ’oénﬁgu%aml | 15 using a piogg)gure simlar

to that alkergCH-Csakiokyz O-Cmipalkyldcytidalkylacunposyetpatiylalkoxy, hgteroahyl, -
under st ood that _varipu Iof i LONS de 1,82 gﬁ enbodi ments and
exanpl e@@ﬁiﬁg@%erépwﬂrﬁkf\@%réwlm’ B@éﬁg %fe@%rlta fon 20 should not
be construed as limting, but nmerely as exemplifications of preferred
enbodi nents. Those skilled in the art wll !Envi sion various nodifications

Wi thisn the pe sanchabiidorfef, -Che-, cha,Mrappended hereto. WO 02/ 062750
PCT/ US02/ 03672 -103- W claim 1. A cor‘rpognd of the formula R5 R6
Z is a covalent bond, -CHx-, -SO2- 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

0
15 L is -SOy- -CH-, -CHCH-, /U\ . -C=NOR?Z-, -C(CHg)z-, -CHOH-, -O-,
-S- or -S=0;
0 | —c—
L2 is -SO,-, )J\ | -CHy-, -CH(CHa)--C(CHa)-,  CM2 .NH-, -O-, -
cri
o

NHSO,-, -NHC(O)- or OH ;
R is H, -CH3NH,, -CH2CF3, -NHC3H7, -NHC2Hs, -NHC4Hg, C4-Cg alkyl,
20 -CF3, -CH(CHs),, thiophenyl, morpholinyl, cyclopropanyl, benzyl, naphthyi,
C(CHa)s, NHphenyl, 3,5-difluorophenyl, phenyl, N-cyclopentyl or N(CHa)z;
R?is H or CHj;
R* is furanyl, pyridyl, pyrimidyl, thiophenyl, quinolyl, t-butoxy, alkoxyl,
cyclohexyl, phenyl, tolyl, CsH7, dimethylpyrimdyl, trifluoromethoxyphenyl,
25 morpholinylphenyl or CHs; with the proviso that when R* is t-butoxy, L% must be



NY-RL Xi/ \'1 3Z22L2L (R)n R 4R 5 a prodrug thereof, or a

phar maceutically acceptable salt, solvate or stereoisoner of the conpound
or of saiwoprod7ey; wherein: R is H alkyl, hal oCl-C6 al legirjuseyeiéoanl kyl ,
cycl oal kyl NH-, arylal kyl, 10 heterocycl oal kyl, heteroaryl, N(R2)2, or

NR2ar yl , unsubstltuted aryI or aryl sulpééltuted with one to three X; R is
the sanme or different in each occurrence and |s i ndependently sel ected
fromHor G-Cg al kyl; R3|sH C -C6 al kyl F, CF3, OCF2H, OCF3, COH or
C, - C6 al koxy; R4 is H, -C6 al kyl, O™ aI koxy, cycl oal kyl, al kenyl,

T R R iy
al kenyl , phe%&t}%ﬂh e{ﬁvﬁﬁ%%)‘tgéﬂ%é Q.E@tﬁ&’erﬁ&hﬁhich%@@hé\ﬂsémmedn‘rf@réri‘nraﬁe X:

R5 is Hor al kyl; or R5 and R6 taken
t oget her W|tIaaréir&ie;mnkientlyiselacteﬂfmmX,arbonyl group, O Llis G-C6

al kyl ene, C2-Coal 5' -802-, -SO, -S,
-0-, -NR2-, -C(O ndeﬁmﬂé%’g‘gpendeﬁwg oF EI |3CF2 O L2 is a covalent
bond g Cl-C6 al kyl 2@% H; @I (C,F%) OCH,, (BCF @@%‘l CFQ(dR@1@%C?&OW5 - 302'1

-NR2SR-, -SO-, CPNR2-', - R2- C(O NR2- or -NR2C(O) WO
02/ 062750 PCT/ USOZ/ 03672 -1%; s the sarre or different, and is

i ndependently sel ected from HJM{_hal ogen, CF3, CN, OCF2H, OCF2CF3, OCF3,
OR2, C1-C6 al kyl, YisciSsad-loyl | oal koxy, C1-C6 al koxy,

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 -SOz-or -CHy-;
L2 is -SO,-;
15 R'is CH; or CF3. and
R* is phenyl, pyrimidyl or pyridyl, each of said phenyl, pyrimidyl or pyridyi
optionally substituted with one to three substitutents which are the same or
different, and are independently selected from the group consisting of C4-Ce
alkyl, C1-Cg 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



al koxyG - C6 al koxy, O cycloal kyl, cycl oal kyl am no, cycl oal kyl al koxy,

het eroal kyl, - OS02R2, -COOR2, -CON(R2)2, NHR2, arylNH, N(R2)2, or NR2
aryl; O WwWOY2io6278 coval ent bond, -CH2-, -SO2-, or O Z ispraTasvaimsm bond,
-CH2-, -SG2- or "'k; or Y, RlL, Z and R2 can be taken together with the
nitrogen atomto forma heterocycl oal é with the proviso that if Yis a
coval ent bond, Rl cannot forma N-N bond with the nitrogen atom and 10 n
is an integer of Oto 4. 2. A conpound accordi_ng o clalml wherein 0 15
LI is -S@-, -CH2-, -CHCHB ) , -C=NOR2-, -C , -0-, -S or

-S=0 0 -C L2 is -502- " k, - ,\g&g:g@ CH2 NH- -0-, -
NHD, 3, -NHC3H7, - NHC2He,

CH3 -C NHSX2-, -NHC(O) - or
C%,_'R-l hi ophenyl nor phol i nyI

-NHC4H9, O -C6 al kyl, 20 -
cycl opropanyl, benzyl, naphthyl, %%3 NHpheny! , 3, 5-di f | uor ophenyl ,
H or CH3; R4|s furanyl, pyridyl,

phenyl, N-cycl opentyl or N(CH3)2
ibutoxy al koxyl, cycl ohexyl, phenyl,

pyrimdyl, thiophenyl, quinol )R4

tolyl, C3H7, dinethylpyrinmdyl, fl uor onet hoxyphenyl , 25 m)rphol i nyl phenyl
or CH3; with the proviso that when R4 is t-butoxy, L2 nmust be WD 02/ 062750

PCT/ US02/ 03672 -105 0 -C 11 -CH2-, -CHCH3-, -C(CH3)2- or CH2, all of the
above optprodald thereof, or a pharmaceutlcally acceptable salt, solvate or stereoisomer of

the compound or of said prodrug;
5 wherein X and R*are as shown in the table below:

X R*
F
OCH3;
H,CO
OCFoH ©j
F
OCH3; C %
" CC
F
OCH3
Cl
Cl
OCF3
Cl
’ (L
F




substituted wwth one to three substituents, which are the sane or different
and are independently selected fromX, R5 and R6 are independently H or
CH3; 5 X weoRloexzsg CF3, OCH3, OCF3, OCF2H, CH3 or Cl-C6 cyclramsokgis’2 O Y is
-S2- or '"-l1k ; Zis a covalent bond; or R, Y, R2 and Z taken together
with the nitrogen atomforma norpholi _ group. 10 3. The conpound
according to claim2 wherein L1 is -SOZ2- or -CH2-; L2 is -S2-; 15 Rl is

CH3 or CE3; and R4 is phenyl, pyrimdyl orpyridyl, each of said phenyl,
pyrinmidyl or pyridylX optignally suUBstituted with one to three
subst i tutents—which-gre the sane_or__different,| and are independently
selected fromthe group conisi stinNg | -C6 alkyl, §g-C6 al koxy, OH CF3
and halogen. 20 4. The conpound ad ding to clgim3 wherein the phenyl in
R4 is |substituted with 3 or haPegeniF 5. The| conpound according to claim
4 wherein the halogen is 25 selected fromfluorine and chlorine. 6. The
conpound accor di hgQ@HT ai m 1 of formul a WQ 02/ 062750 PCT/ US02/ 03672
-106 0|S ON CH3| X~ H O SAO R4y 1/
CH;
CHs
HsC
Cl 7 N\
—N
S
=1 O
OCHj3 CsHy
F
CF3 F
C(F
CF3
Cl
CF3
FisC
Ci
H5;CO
F




O a prodrug thereof, or a pharmaceutically acceptable salt, solvate or
stereoi soner of the conpound or of said prodrug; 5 wherein X and R4 are as
shown i n wbhe2bedsfe below. X R OCH3 , | \ OCH3 H3C0 OCFPHT(USVE/636710CH3 CH3
F OCH3 C1 a0 OCF3 C C W 02/062750 PCT/US02/03672 -107- x RCl F F
OCH3 O CH3 CI-BI—BC\/CI/\-NQOl-[%_

X R*
Cl F@f
F
Cl /I
=N
e
Ci ©/
CF3
Cl
\
7 N\
Cl CszHy
OCF3 ©j
F
= O
F,CO
= O
OCH3 /@/
H,CO
CHj3
CH,
Cl




S OCH3 OCH3 CG3H7 CF3 F CFR3FF CR3Cl \/ CFR3 F3C\ / C H3COF WO
02/ 062750 PCT/US02/03672 -108- XRC F\ I F GO N O C CFR3 A N d

C3H7 OCR3OaRk#62750 OCF3 PCT/US02/03672
-109 -
X R*
’ L
F
Cl F
@EF
OH /@/
Cl
OH @(
F
OCFoH /@/
Cl
H

7. The compound according to Claim 1 of the formula



OCF3 F3CO (OCH3 OCH3 H3CO CH3 I CH3 C WO 02/062750 PCT/ US02/03672 -109-
xRA I\ / dFF OHAd H/ F CCF2HA HFF HF HFaF HS H

OCF3 7. wbazoa@tpound according to Claim1l of the fornul aPdDUBRZ/@E2750
PCT/ US02/ 03672 - 110

- 110 -
Y
o N™"~CF
T /[i:j/A\H ’
258
8.0 ©
R*71 %0
0

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*
NG
F
; g4
F
Cl F
C@
CF,4 F
Cﬁ |
F
CF, [::]ii
Cl
CF; CH,
i: :m




00 g O/ NCF3 XH e SRA'OO a prodrug thereof, or a pharmaceutically
acceptabl e salt, solvate or stereoisoner of 5 the conpound or of said prod
rug; wherwomdexnd R4 are as shown in the table bel ow XPRT/USBBomR Cl aF
d FCE CFR3FF CF3 (xC1l1 CF3 CH3 d WD 02/062750 PCT/US02/03672 -111
cF G F G HCN\/ 1 NH3C CI_I1:1q:r_ OCF3 aF OCH3 F

F
Cl

F
ci FsC NY
T

HaC

Cl F
9
OCF3 @f
F

OCHs; F
9
F

HaC

T X
F

H F
9

Cl N
LN




((tF CH3 F CH3/ H3C\ H/I \ F HF6/1\ F d (::,,Ir W 02/062750
PCT/ US02/ 03672 - 112 CF3 C \ H3COF OCH3 F OHF OCH(CH3)2 F aF O

8. The cowpmane27according to Claim1 of the formula O O PCTXSHR3I6Q SAO
R4, S~"0 O 5

-112 -
CFs3 BN
LA
’ L
H;CO F
OCHj3 @
F
NG
F
\/\F
4¢\T//
\/\F
o\
8. The compound according to Claim 1 of the formula
L AP
\ N/ \R']
o
RS0
O

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

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

10



a prodrug thereof, or a pharmaceutically acceptable salt, solvate or
stereoi soner of the conpound or of said prodrug; wherein X, RL and R4 are
as shown wo o2le276@bl e bel ow. 10 WD 02/ 062750 PCT/ US02/ 03®C2/USoX1B7X R R

OCH3 CH3 (XF_ OCF2H CH3 (XF_ CH3 CH3 (XF_ C CH3 (XF_ CF3 CF3 (XF_ dC
CF3 (]:(F_ CFR3 CH3 (]:CF_ d N(G'B)Zé% OCF3 CH3 OCF3 CF3 CH3 CF3
(XF_ CI CH3 (:) WO 02/ 062750 PCT/ USOZ} 6 © -114 X RR4 HCH3 HCF3 C
X T TR
OCH3 CHs ©j
F
OCFoH CHs ©\/
F
CH3 CHs @(
F
F
CF3 CF3 I X
7>
Cl CF; I NS
7>
CF; CHs @(
F
Cl N(CHs)2 ©j
F
OCF; CH3 ©j
F
OCF3 CF; ©j
F
CHs CF; @(
=
Cl CHs3 ©j
F




CNCF3 NH2 CF3 H CF3 F

CF3 (XF_ WOR2/063&-Ol--1 (F_

PCT/ US02/ 03672

CF3 CN C

CF3 i Nyo WD 02/ 062750 PCT/ US02/ 03672
-115 x RR ~CF3 CEN OCN CF3 -CONH2 CF3 C(F_ -OCH3 CF3 (XF_

-OH CF3 O CF3

CF3 (::) H3C, 0 O- OCH3 CF3 NPCTCHZ02/03%7Ax \ N
9. The conpound according to Claim1l of the formula WO 02/ 062750
- 116 OOX JNSR1 0 SAQ®_ [/ F

X R R*
H CH3 @E
F
H CF3 ©j
F
Cl CFs X
PN
CF3 CF3 I X
N
« CF3 X
L
¢
F
& CF3 | X
N
= ~0
CN CFs | N
/\F
NH?_ CF3 I \/
/\F
H CF3 ©j
N\
4 -
Cl CFs; X
P
Cl CF3 I X
N
o \O




a prodrug thereof, or a pharmaceutically acceptable salt, solvate or
stereoi soner of the conpound or of said prodrug; wherein X is OCH3 and Rl
is CH3. 5w0®2/0d1180 conpound according to Claim1 of the forPemsozas70L X \ /
| HR S.0OS Oao F a prodrug thereof, or a pharmaceutically acceptable
salt, solvate or stereoi sonmer of the cpjpound or of said prodrug; wherein
Xis OCF2H and Rl is CH3 10 11 The conpound according to Claiml of the
f or mul a—%+XNSRL—S—0 S a—prparug—thetgof—or a pharmaceutically
acceptapl e salt, >olvate>Gr sterpois r off 15'the conpound or of said
prodrugf wherein 'S . 12, C pund according to
Claim1l of the fornul%ZWb 062750 P /USOZ/J?§$EQﬂP117 00 X\ / JNSR1L
SSOSAQ 11 0 ao rodfug thereof, or a phamggMceutically acceptable
salt, splvate or stereoisoner of | the conpgund ©or of s$aid prodrug; wherein
Xis Cland RL is|CH3. & CN3. The|comgrynd acc top Caim1l of the

Zé?

fornmul a
vN
~-CONH> CF3 | X
7>
—OCH3 CFS
-OH CF;

HHH

>/O};‘ CFs

Al | YT
@)
~
//\\F
CF3 X
FbC\V/O\\ I //\\F
CF3 @E
HsC O
3 O/A\v/ ~ s
OCHj3; CF; X
| N

/

« CH3
l N

\

9. The compound according to Claim 1 of the formula



OSOX\\ HRL SAOS\OO F a prodrug thereof, or a pharnaceutically
acceptabl e salt, solvate or stereoisoner of 10 the conpound or of said
prodrug; woeees213X is CF3 and RL is CF3. 14. The conpoundPatamsnzioasg t o
Caiml of the formula X\ / I HRO, \\O ao F 15 a prodrug thereof,
pharmaceutical ly acceptable salt, solvayegar stereoisoner of the conpound

or of said prodrug; wherein Xis Cl and Rl is CF3. 15. The conpound

or a

according to Claiml of the formula WO 02/ 062750 PCTéUS 2/ 03672 - 118
QINSR1L Xi SO SAO C(F O a prodrug thereof, or a pharpmeeutically

acceptabl e salt, solvate or stereaoi r a§n§1or of said prod
rug; wherein Xis CF3 and Rl is . corrp|qund according to Caim
1 of the formula OS 01 X, \ \ SASQ” O a OF a prodrug

thereof, or a pharmaceutically accep aB’&

10
X
F

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

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

5 10.  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 OCF,H and R'is CHs.

10
11.  The compound according to Claim 1 of the formula
: \\S//O
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=
5 0 0

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

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

12.  The compound according to Claim 1 of the formula

\6al t, solvate or stereoisoner of



t he conpound or of said prodrug; wherein Xis C and RL is N(CH3)2. 10 17.
The conpound according to Claiml of the formrula OGS OX\ / I HR S S OO0
11 0 C(OWoOI2/0e7pr odrug t hereof, or a pharnmaceutically aceepitzbl/esesalt,
solvate or stereoisoner of the conpound or of said prodrug; wherein X is
OCF3 and R1 is CH3. 18. The conpound agqe)?di ng to Caim1l of the fornula WO
02/ 062750 PCT/ US02/ 03672 - 119 OO X\ 1JN.SR1 S.0 SAOOF C(O a prod
rug thereof, or a pharnaceutically acceptable salt, §olyvate or stereoisoner
of 5 the conpound or of said prodrug; wherel n X1s p3 and R is CF3. 19.
The conpound according to Claiml 68t X\ / | HR Oao F
10 a prod rug thereof, or a phar ceptigbl e salt, solvate or
stereoi sonmer of the conpound or o ‘
is CF3. 20. The conpound according tjo 8&

&
(¢
F

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

of’the fornmula 15

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, or a pharmaceutically acceptable salt, solvate or stereocisomer of
10 the compound or of said prodrug; wherein X is CF3 and R'is CFs.

14.  The compound according to Claim 1 of the formula

O

"7

S

X 29N

X=r N R
/S

15 a prodrug thereof, or a pharmaceutically acceptable sait, solvate or stereoisomer of
the compound or of said prodrug; wherein X is Cl and R'is CFs.

15.  The compound according to Claim 1 of the formula



o501 X\ / (HR OO\ 0 O ~NW 02/062750 PCT/US02/03672 -120 a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or

st er eoi sower0206275¢ he conpound or of said prodrug; wherei nPRTIGSODY3BIDPr opyl
and R1 is CF3. 21. The conpound according to Claim1l of the formula 5 OS
01 X"\ V' I HR O SAOC ao F a prodrugiidereof, or a pharnmaceutically
acceptabl e salt, solvate or stereoisoner of the conpound or of said
prodrug; wherein Xis Hand RL is CH3. 10 22. The c ogund according to
Claiml of the formula OGS O1 X\ HR'J: O SAO: 1 \\OI,Q 15 a prodrug

thereof, or a pharmaceutically acc bl e sA 0 éeRor st ereoi somer of
the conmpound or of said prodrug;X-wherein @I ancﬂ/Rl i's CF3. 23. The
conmpound according to Claim1 of t N WD 02/ 062750 PCT/ US02/ 03672

-121 d O
Sy
[ In\o
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F

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 CHa.

5 16. The compound according to Claim 1 of the formula
E O\\S//O
N

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 N(CHa).
10
17.  The compound according to Claim 1 of the formula

: 2P
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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 OCF3 and R is CHa.

18.  The compound according to Claim 1 of the formula



X\ / I NR OSON a prodrug thereof, or a pharnmaceutically acceptable
salt, solvate or stereoi soner of the conpound or of said prodrug; wherein
Xis Cl awooRb63780 CF3. 5 24. The conpound according to C acmusové3crhe
formula OSSO0 X\ /I HRL SO0/ . N10 a prodrug thereof, or a
pharmaceutical |y acceptable salt, solvajggor stereoisoner of the conpound
or of said prodrug; wherein Xis CF3 and R1 is CF3. 25. The conpound
according to Claim1l of the formula 15 S0 XA/ NR es 0 i NO W
02/ 062750 PCT/ US02/ 03672 -122 a prod rug thereof, or a pharmaceutically
acceptabl e salt, solvate or stereoisoner of the vcor(p)m@d or of said
prodrug; wherein X is cyclopropyl and Rl is 6. \&he conpound accordi ng
to aim!| of the fornula SOS)((), \ VTR

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

5 the compound or of said prodrug; wherein X is OCF; and R'is CFa.

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 CFs.

20.  The compound according to Claim 1 of the formula

15
: \\S//O
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=
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O a prodrug thereof, or a pharmaceutically acceptable salt, solvate or
stereoi soner of 10 the conpound or of said prodrug; wherein Xis d and Rl
is CF3. 2wW0 0The760onpound according to Caim1l of the formeca/us@zo2z X \ / |
HR OSAO-O O 15 a prodrug thereof, or a pharnaceutically acceptable
salt, solvate or stereoisomer of the cqppqund or of said prodrug; wherein
X is cyclopropyl and RL is CH3. 28. The conpound according to Caim1 of

t he for
SAO ao

LS AT ) e aisabtbr > ©

sol vate Qhe@bmpwnaafr&ff said pkdiitugoNRersNe Xas cytlopesyl phadRug,Cmperein X is
cyclopropyl and RL is CF3. 5 29. The conpound according to Caim1l of the

formula 00 X\ / I HR SNO ao F 10 a prodrug thereof, or a
pharmaceutical |y acgept 8ﬁ:ﬁ1 I ﬁlfé% |9 t he conpound
or of said prodr ug?f]mhe?@%&;\céﬁﬂs)u@/c%pr op‘% ‘nazﬁ"eRﬁbfs _Lla
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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 CHa.

22.  The compound according to Claim 1 of the formula
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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 H and R’ is CFs.

23.  The compound according to Claim 1 of the formula



30. A pharnmaceutical conposition conprising an effective anount of a
conpound, a prodrug thereof, or a pharmaceutically acceptable salt, solvate
or 15 st ewemrs@rer of the conpound or of said prodrug, ace®crdisayolee2 claim 1
and a pharmaceutically acceptable carrier. 31. A pharnmaceuti cal

conposi tion conprising an effective anpypy .of a conpound, a prodrug
thereof, or a pharmaceutically acceptable salt, solvate or 20 stereoi soner
of the compound or of said prodrug, according to ¢l 'nbé and a
pharmaceutically acceptable carrier. WO 02/062750: P G 02/ 03672 - 124

32. A nethod of stinulating cannab iy CBZAecepbo(sirpia mammal

conprising admnistering to a | hpavi u@; recgptors an effective CB2
g prodrug thereof, or a

a

[

receptor stinulating amount of a $ 3
eqor st ereoi somer of the conpound

pharmaceutically acceptable salt, slol
or of said prod rug, 5 accordi to3E g m 33. A nethod of treating
cancer, inflanmmtory di seases,l i dul at ory di seases, or respiratory
di seases conprising adm nistelingNo a nmammal in need of such treatnent an
effective amount of a conpound, "a prodrug 10 thereof, or a
pharmaceutically acceptable salt, solvate or stereoisoner of the conpound

or of said prodrug, according to claim1. 34. A nethod of treating
cut aneoud ATOgEYg theyaeh ora Phatmacsttically agcertalle saltsselvaleiar steregisomer of

eryt hema i fl IS, i : 15 sepsi s, shock,
sar coi dogﬁggéwﬂbgtcﬁic@ S%‘fﬁ gr@r@#@ W%@ﬁ??%%ﬁmgfﬁ%nary dyspl asi a,
retindl disease, sclerodernma, osteoporosis, renal ischem a, nyocardi al

i nfarction, cerebr roke, cerebral jschemia, pephritis, hepatitis,

gl omer ul onephri ti s?i“-ﬁ%PBGPHPESf%CSP@?%gD g?%}%fpﬂ}@ TIO[S@HH asis, atopic
dermatitis, vasculitis, allergy, seasonal allergic rhinitis, Cohn's

di sease, inflammtory bowel disease, reversible 20 airway obstruction,

adult respiratory distress syndronme, asthm, chroni (O\ot@tructi ve pul nonary
di sease (COPD), bronchitis, colitis.cor onary.ar ery gl sease, mel anons,
transpl ant rejection, graft ver (K e, hinBto's thyroiditis,

Graves disease, nyasthenia gravi odpa re's'syndronme conpri sing
adm nistering to a

10 a prodrug thereof, or a pharmaceutically acceptable salt, solvate or stereocisomer of
the compound or of said prodrug; wherein X is CF3 and R'is CFs.

25. The compound according to Claim 1 of the formula
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manmal in need of such treatnment an effective anmount of a conpound, a
prodrug 25 thereof, or a pharmaceutically acceptable salt, solvate or

st er eoi sower0206278the conpound or of said prodrug, accordi RETIUSODOI™IM 1. 35.
The met hod of claim 32 wherein the condition or disease treated is

sel ected fromrheumatoid arthritis, nul§bple sclerosis, seasonal allergic
rhinitis and 30 chronic obstructive pul nonary di sease. 36. A

phar maceut | it . conmbi ni_n onpound rod ru

Fhor cof . aroRrcEBFRET, bt AbEFOReRubTliSoBthe Safi vy LoePldindi, o
the WO 024d68pBuREbr dbeaidis@dau ;w?&eﬁpm@uydopfo@ af@iRd ipopdrug, of daim
| and a pharnmaceutically acceptable carrier therefor. 37. A process for
maki ng a pharnaceuti cal conposition conprising 5 conbining a conpound, a
prodrug thereof, or i . I t vate or

st ereoi somer of thgﬁoﬁgéﬁﬁggﬁ%%ﬁé@eﬁﬁgﬁﬁ F8f?'t‘ifé’f%a% and a
pharmaceutically acceptable carrier. 38. A nethod of treating rheumatoid
arthritis which conprises co 10 admi nistration of a conpound sel ected from
the class consisting of a COX-2 inhibitor, a COX-1 inhibitor, an

i munosuppressive, a steroid, an anti-TNF-a cogpognd.-or other classes of
conpounds indicated for the treatnent of rheunatoi 4g}thritis and a
conmpound, a prodrug thereof, or ar mpgeuty-cary ptabl e salt, solvate
or, stereoisoner of the conp pro#rug, as defined in Caim
1. 15 39. A nethod of treating ef thr't hriti s which conprises co-
adm ni stration of a conpound sel e t%g’ﬁ50n1the class consisting of a COX-2
inhibitor, a COX-1 inhibitorx lbﬁnunosuppressive, a steroid, an
anti-TNF-a conpound, a PDE||l IV nbi itor or other classes of conpounds

indi cated for the treatnment\oi-Mbeumatoid arthritis and a conpound, a
prodrug thereof, or a pharmaceutieally acceptable salt, 20 solvate or

st ereoi sonmer of the compound or of said prodrug, as defined in Caim?7.

40. The nethod of Cl aim 38 wherein the COX-2 inhibitor is Cel ebrex or

Vi oxx, t mepradruditheneofbpt arphasmBeeudiicadly adeepiabiesakl,ugnivaiesinstéeresisomer of

et NI SR Campofing Sl sa% pddrid Sh&Rin'X i€L1 SKE'RSBYF, the steroid is

P- net

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



a conmpound is Enbrel or Rem cade. 25 41. The nethod of O aim 39 wherein the
COX-2 inhibitor is Celebrex or Vioxx, the COX-1 inhibitor is Feldene, the
i MmuNosSupwOe3®6780 i s et hotrexate, |eflunimde, sulfasal TES0D03672
cyclosporin, the steroid is f3-nmethasone and the anti-TNF- a conpound is
Enbrel or Rem cade. WO 02/062750 PCT/ USQ25Q3672 -126 42. A conposition for
treating rheumatoid arthritis which conprises a corrpound sel ected fromthe
class consisting of a COX-2 inhibitor, a COX-1 inhi gb

i Mmunosuppressive, a steroid, an anti CTNF-a corrpoun w, ot her cl asses of
conpounds indicated for the treat edmaotdy aPthyiiti s and a
conpound, a 5 prodrug thereof, oX—a pharnag cal I acceptable salt,
solvate or stereoisomer of the co said prodrug, as defined in

Claim1. 43. Acorrpositionfor treatl 4 urrat0|d arthritis which
conprises a conpound sel ecte %u ss consisting of a COX-2
inhibitor, a COX-1 inhibitor, nosuppressive, a steroid, an
anti-TNF-a conpound or ot her ~- of conpounds indi cated for t he

treatment of rheunatoid arthrltl s arfd a conpound, a prodrug thereof, or a
pharmaceutically acceptable salt, solvate or stereoisoner of the corrpound
or of said prodrug, as defined in Claim7. 15 44. The conposition of Claim

42 wher eiarprobdeugerdofi, ohialpHaomaiceutiClyeduceptable ¥ahxsolvateeorE@rebidomiénbft or
i s Fel dene essive i s nmethotrexate, |efl nlmde

th
sul f asal 3’2? ﬁ%mirolue ar&§§5ﬁwodf% wherel) f is §W'99F%M1§§6r?e is &hd- t he

anti-ENF-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

i s Fel dene, the i m3A%os e eyvpoend accordingpta Glairnel, of thikl formuoiade,

sul f asal azi ne or cyclosporin, the steroid is P-nethasone and the
anti-TNF-a conpound is Enbrel or Rem cade. 46. A nethod of treating

mul tiple sclerosis which conprises co 25 adm ni sts atgon,of a conmpound

sel ected from Avonex, Betaseron, Copaxone or other ¢ ounds indicated for
the treatnment of nultiple scl eroii a naNa~ ~R!

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.



prodrug thereof, or a pharmaceutically acceptable salt, solvate or

stereoi soner of the conpound or of said prodrug, as defined in Claiml. 30
47. A netwod2062750 eati ng mul ti ple sclerosis which conpri s@€TA$02/03672

adm ni stration of a conmpound sel ected from Avonex, Betaseron, Copaxone or
ot her WO 02/ 062750 PCT/ US02/ 03672 -1274¢gnpounds indicated for the
treatnment of nmultiple sclerosis and a conpound, a prodrug thereof, or a

pharmaceutical |l y acgep . | S 1 ound
or of said prodr ug?& Aﬁp%tﬁ %#Btlmﬁétﬁﬁ%%bj@?&@&%éoﬁ ghgﬁ%?r%%atl ng
nul ti pl e conipristgj admiriistring i i raamnaal MmO reed siorLan bffestiviy CBg Xeceptor
Bet aserongm%ﬁ;[axone or, of her conp ounds i ndi cated for the treatment of

nul tipleS 8ig amgypt &f %SﬁﬁtE’QHH ﬁ%?‘éf&'ﬂd@ef%:r%ro@ phagmaggutically |
n
pharmacey Ebéﬁﬂab?r %%F%Bi\%gé ?r §?éréms§%ie‘f‘fi‘}f E@b@gﬁ& R?%‘Fgéldgﬁrohgl% conmpou

or of said pro Ined In COMpOSI 'f or

t r eat iSng acobnding to €Eimrbsi s whi ch conprises a conpound sel ected from
Avonex, Betaseron, Copaxone or other conpounds indicated for the treatnent
of multiple sclerosis and a conpound, a prodrug thereof, or a

pharmaceutically aggeps ﬁ#&tﬁoé%ﬂreaﬁﬁb %@h@eprnf@n%ﬁﬂir%g,%g% the conpound

or of 15 said prodrug, defined in"Carm of treating
psori asi WWW%@Dmé@eaeeamnraspm’r&ry diseases aompnpmgraﬂmmiséemrmgjtd aom

h I ti an anti-TNF-a
compound 5Bk ERL 8L a8 BB RGP B B piope s hercTbe 20
psori1@si theradf, dreopmatiteuticANOsEdeptamhersnd soloéteaorpé’:éfémé‘cﬁﬁé# &ednky
accept abl e sal't, solvate or stereoisoner of the conmpound or of said

pr odr ug, cagngENi s @f isaidprdivg, awordingie cladan bf treating psoriasis which
conprises co-adm nistration of a conpound selected fromthe cl ass
consi sting of an immunosuppressive, a steroid, an anti-TNF-a conpound or

ot her classes of c@dpAINithoddf trabitalg totaricbes T el IyRiphodia, 2he@sRitdi@si s and
a conpound prodru or a pharnmaceutijcally acceptable salt,

f
sol vat e @ﬁhg?@r%@%ﬁéw@% ggﬁ@e%‘@ﬁ%ﬁnm%VP|8fSC!§3&@%iS{ﬂIQH¢QFQa diabgtas,ned in
C ai f57. sepdis, HECKTELRGis, (BTt pES R fiblGsis BRIACSSRRARRASY e TS

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 stereoisomer 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



met hotrexate, |eflunimde, sulfasalazine or cyclosporin, the steroid is
13-net hasone and the anti-TNF-a conpound is Enbrel or Rem cade. WD

02/ 062750WBQOTH&30R/ 03672 -128 53. The method of C ai m 51pamarse/eserhe

| mmunosuppressive is nethotrexate, |eflunimde, sulfasalazine or _
cyclosporin, the steroid is li-nmethasongzsand the anti-TNF-a conmpound is
Enbrel or Rem cade. 54. A conposition for treating psoriasis which

CONDI i SegomRIMBHISH s‘é@@kﬁﬁ&&doff él%ﬁ%?ﬁﬁb% %rﬁ%@éu@d&lpgaoct piHble camier

| munosuppr essive, a ste compoun

conpoundshémsttircat ed for the treatnent of psoriasis and a conpound, a
prodrug thereof, or a pharmaceutically acceptable salt, solvate or

st ereoi sonmer of the conmpound or of said prodrug, as defined in daim1l. 10
55. A conposition for treating psoriasis which conprises a conpound

sel ected fromthe grass pp@RRSTYY fifhkig APhBATHEANIBRESH DO iondoMt an
anti-TNF-a conpound or ot her classes 0 corrpgﬁ'ﬁ Fn@iﬁcatlgg ﬁ%‘e&

t r eat PenCoBOINBY 6 cHNBOWRd a prageugp therdof, @rﬁrmwmgacehbc&ﬂtyf acamptable salt,

o TR SUbh B by oRRAS8 BBk Br 88 famBBiEbEoPLag' ShE R BT BB e

54 wher ephatrhaceuﬂmn?%w@;bt@@% ¥&riep.  met hot rexat e | ef | uni m de,
sul f asal azi ne or cyclosporin, the steroid is R nethasone and the

anti-TNF-a conmpound is Enbrel or Rem cade. 20 57. The conposition of Oaim
55 wherein the i munosuppressive is nethotrexate, |eflunimde,

o R B o 8! ARG of BEafNE it inaibid ARl WARACorRBAsds Go-
10 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 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

stereoisomer of the compound or of said prodrug, as defined in Claim 1.

15 39. A method of treating 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-o. 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 B-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.
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42. A composition for treating rheumatoid arthritis which comprises 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 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 stereoisomer 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,
an immunosuppressive, a steroid, an anti-TNF-o. 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.

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.

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 p-methasone

and the anti-TNF-o. compound is Enbrel or Remicade.

46. A method of treating multiple sclerosis which comprises co-
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.

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 freatment 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 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-o. 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 B-methasone

and the anti-TNF-o 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-o
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 p-methasone

and the anti-TNF-o. compound is Enbrel or Remicade.

57. The composition of Claim 55 wherein the immunosuppressive is
methotrexate, leflunimide, sulfasalazine or cyclosporin, the steroid is B-methasone

and the anti-TNF-o. compound is Enbrel or Remicade.



