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AS KINASE INHIBITORS 5 Field of the Invention This invention relates to
pyrrol ot rwazoes9eanrpounds, nore particularly, to cycl o&cCpsotastizrecycl o
and heteroaryl pyrrolotriazine aniline conpounds useful for treating p38
ki nase-associ ated conditions. The invention further pertains to

phar maceuti cal conposi tPYRROICOVERIAZINEANKINE COMPOTNDSEd according to
the 10 invention useful for SERULMNKS KINASRBESHIBEEORSat ed condi ti ons and
met hods of inhibiting the activity of p38 kinase in a mammal . Background
of the Invention A |arge nunber of cytokines participate in the

I nfl ammat ory response, including IL-1, IL-6, IL-8 and TNF-a.

Over prodycti on of cytokines such TNF-a are inplicated in a
wi de var i%gty of diseases, includi fud o e%@ T Gr)nbovvel di sease, rheumatoid
arthritis, psoriagj.s, nulti scl erosi s, .endot oxi n shock, .. opor osi s,
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recept ortgec invehtivh reful Girireafihp®s kiapde)askddiated aodlitbdnsaind metifoss of | nt er n.
Med., 130:478-486 (1999)].. The bi os%/nt hesi s qf TNF-a occurs in many cell
types in res%@@&@e&ﬁlﬁgﬁﬂﬁ&%s NIl sych as, for exanple, a

m togen, an infectious organism or trauna. II nportant nedi ators of TNF-a

production are the mtogen-acti ion ki nases, and in

particul ar, p38 kinase. These ki nases are activated in r esponse to
A large number of cytokines participate in the inflammatory response,
including IL-1, IL-6, IL-8 and TNF-o.. Overproduction of cytokines such as IL-1 and
15 TNE-o are implicated in a wide variety of diseases, including inflammatory bowel
disease, rheumatoid arthritis, psoriasis, multiple sclerosis, endotoxin shock,
osteoporosis, Alzheimer’s disease, and congestive heart failure, among others [Henry

et al., Drugs Fut., 24:1345-1354 (1999); Salituro et al., Curr. Med. Chem., 6:807-823

(1999)]. Evidence in human patients indicates that protein antagonists of cytokines

20 are effective in treating chronic inflammatory diseases, such as, for example,

monoclonal antibody to TNF-o (Enbrel) [Rankin et al., Br. J. Rheumatol., 34:334-342

(1995)], and soluble TNF-a. receptor-Fc fusiorn pfqtein (Etanercept) [Moreland ef al.,
Ann, Intern. Med., 130:478-486 (1999)]. ~

The biosynthesis of TNF-ot occurs in many cell types in response to an

25  external stimulus, such as, for example, a mitogen, an infectious organism, or trauma.
Important mediators of TNF-ot production are the mitogen-activated protein (MAP)
kinases, and in particular, p38 kinase. These kinases are activated in response to
various stress stimuli, including but not limited to proinflammatory cytokines,
endotoxin, ultraviolet light, and osmotic shock. Activation of p38 requires dual

30  phosphorylation by upstream MAP kinase kinases (MKK3 and MKK®6) on threonine

and tyrosine within a Thr-Gly-Tyr motif characteristic of p38 isozymes.



various stress stimuli, including but not limted to proinflamatory
cytokines, endotoxin, ultraviolet light, and osmtic shock. Activation of
p38 requiwex0et@h9120 phosphoryl ation by upstream MAP ki magarsziosasmas (VKK3
and MKK6) on threonine and tyrosine within a Thr-Ay-Tyr notif
characteristic of p38 isozynes. WD 2003/090912 PCT/ US2003/ 012426 There are
four known i sof or ngetsf arp B8ir kinown isqf@dasanf pB8S8Lk., 1838y, p38Acp3BBad P38s. Theand
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the rel ati onship between p38 kinase inhibitors);
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useful as tyrosine kin .inhibitors are disclosed in US patent application
Serial No. O@TW§Y§2@,P§3¢%C KHybitogs); Y 0/56738 (pyridine and pyrimidine

15  derivatives for the same purpose); WO 00/12497 (discusses the relationship between
p38 kinase inhibitors); and WO 00/12074 (piperazine and piperidine compounds
useful as p38 inhibitors).

The present invention provides certain pyrrolotriazine compounds,
particularly, pyrrolotriazine aniline compounds useful as kinase inhibitors, particularly

20  kinases p38a and B. Pyrrolotriazine compounds useful as tyrosine kinase inhibitors
are disclosed in US patent application Serial No. 09/573,829, filed May 18, 2000,
assigned to the present assignee. Methods of treating p38 kinase-associated
conditions as well as pyrrolotriazine compounds useful for that purpose are described
in US patent application Serial No. 10/036,293, assigned to the present assignee and

25  having common inventors herewith, which claims the benefit of U.S. Provisional
Application No. 60/249,877, filed November 17, 2000, and U.S. Provisional
Application No. 60/310,561, filed August 7, 2001. Pyrrolotriazine compounds
substituted with an acidic group reportedly having SPLA,-inhibitory activity are
disclosed in WO 01/14378 A1l to Shionogi & Co., Ltd, published March 1, 2001 in

30  Japanese. Each of the patent applications, patents, and publications referred to herein

is incorporated herein by reference.



assigned to the present assignee. Methods of treating p38 kinase-associ ated
conditions as well as pyrrolotriazine conpounds useful for that purpose are
descri bedwoiznods8opat ent application Serial No. 10/036, 228T/tsgei3gnadeét o t he
present assignee and 25 having common i nventors herewith, which clains the
benefit of U S. Provisional Application No. 60/249,877, filed Novenber 17,
2000, and U.S. Provisional Application No. 60/310,561, filed August 7,

2001. Pyrrolotriazine conmpounds _substityted with an acidic group
reportedly having sPLA2-i nhi bit ¢ L Ve scl osed in WD 01/14378
Al " to Shionogi & Co:Theliglant PufhiishBetey 6 Roimpor@ilofifbirafla dpanese. Each of

the patent applications, patents, and publications referred to herein is
i ncorporated herein by reference. -2 WO 2003/090912 PCT/ US2003/ 012426
Summary of the Invention The instant inventi on(gg)rtai ns to conmpounds of
formula (1), rn enantioners, diastereoners, M and sol vates thereof,
wherein: X is selected from-0-, -OC(=0-, ¢S ,\-S(=0-, -SXx2-, -C(=0) -,
-C02-, -NRs-, -NR$C(=0O -, -NR$C(=0) NRO-, - -, -NR8SQ2-, 10

- NR$SO2NR9-, - SC2NR8-, -C(=O) NR8-, haloge r@ and cyano, or X is
absent; Z is -C(=0O NR10-Bb, -(CH2)RG(=0 0-B', -NRlOa C(=0 -Ba,
-(CH2) - NR1CaC(=0) - B, -NR10aC(=0O NR, 6B NR1OSO2- B, - SO2NR10- B,

15-C(=0 -Ba, -C2-Be, -0OC(=0) -Ba =7 NRX¥ NR1LOa Bd, - NRLOCOR- Ba or
-O(=0) NRi 0- (CH2) O(=0) Ba; (a) opy oy |yl subktituted cycl oal kyl,

optional |l y-substituted heter oc%@l o, or OB s Ryionally substituted
heteroaryg; or (b) aryl substituteckg/\,ith one R11 an?Dzero to two R12;

enantiomers, diastereomers, salts, and solvates thereof, wherein:
Xis selected from ~O—, —OC(=0)—, —S—, —S(=0)-, —SO,—, —C(=0)—, —CO,—,
—NRg—, -NRgC(=0)—, -NRgC(=0)NRg—, -NR3CO,—, -NRgSO,—,
10 —NRgSO>NRg—, =SO,NRg—, —~C(=O)NRs—, halogen, nitro, and cyano, or X is
absent;
Z is -C(=0)NR0-B", ~(CH,)-C(=O)NR;0-B°, —NR;¢, C(=0)-B?,
-(CH2)-NR0:C(=0)-B®, -NR0,C(=0)NR-B, —NR;0S0»-B, —SO,NR;—B,
-C(=0)-B? -CO,-B°, ~OC(=0)-B?, -C(=0)NR9-NR 10,-B, -NR¢CO,»-B? or
15 -C(=0)NR0-(CH2)C(=0)B*
Bis
(a) optionally-substituted cycloalkyl, optionally-substituted heterocyclo, or
optionally substituted heteroaryl; or
(b) aryl substituted with one Rj; and zero to two Ry»;

20
B is optionally substituted alkyl, optionally-substituted cycloalkyl, optionally-
substituted heterocyclo, optionally substituted aryl, or optionally substituted
heteroaryl;
BPis
25 (a) optionally-substituted cycloalkyl, optionally-substituted heterocyclo, or

optionally substituted heteroaryl;
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Ba is optionally substituted al kyl, optionally-substituted cycl oal kyl,
optionally- substituted heterocyclo, optionally substituted aryl, or

opt i onal Iwo=oésw4iat ed 5Bb i sheteroaryl; (a) optionallyPsuhsstoosonrnde
cycl oal kyl, optionally-substituted heterocyclo, or optionally substituted
het eroaryl; -3 WD 2003/090912 PCT/ US2003/ 012426 (b) aryl substituted with

one RI1 and zer o (bpatyWsubstilitedwith ope R{x (B30 two®RIE, - C(=0) NR13R13a; B
is opt ionally substituted al_db opt | onal I y substituted al koxy,
opti onal | y- subst i €utetORys &Ry - MRaRiys subst it ut ed het erocycl o,

optionally titut dis
hydr ogen, - :%f%@}aﬁgrsﬁﬁ%gﬁél;kyggﬂug&ﬂy ég{%%igﬁé& (%%&U%g%g ?ﬁﬁfg %ﬂ)%(l t’? ae?ed
al kyl, optional | yysloakiyl, optiegallysubstithiey heterayytiopaptidnally mhistmttw agl, or

het erocycl o, optionally substituted aryl, or optionally 10 substituted
heteroaryl ; Rl arRptirsal gﬁﬁlﬁ?ﬂi 9stEPAYY sel ected from hydrogen, al kyl,
substituted al kyl, -OR14, -SR14, -0OC(=0 R14, -C02R14, -C(=0 NR14Rl4a,
-NR14R14a, -S(=0 R14 - SO2R14, -SM2NR14R14a, -NR14SO2NR14aR14b,

-NR14a802R1£Bd1shmbgéi( —@(mn, oNRIGMHZR14a, -NR14C( O)NR14aR14b, hal ogen,
nitro, and 15 cyano;, I s _hydrogen or Cl 4al k R3|sh en, nethyl,
per f | uor ometihiyip b y@r@gmwuom?élya%gbﬁﬂute@ml Onﬂenal%'(rsmﬁ(t@j%)cy s sel ect ed

f2 BO mN Rgéat] ydro 9 e rﬁ@,&%@%ﬁ SaRubdad hé%oéﬁkf‘ %btl@lyﬂfy%ﬁﬁﬁlthtfed %yl Soroptiomly: - SC2-

10 substituted heteroaryl
R; and Rs are independently selected from hydrogen, alkyl, substituted alkyl, ~OR 4,
—SRys, —OC(=O)R14, “CO2R 14, “C(=O)NR14R 143, "NR14R 149, =S(=O)R 14,
—302R1;1, —SO,NR 4R 142, "NR14SO2NR142R 145, “NR142502R 14,
~NR14C(=0)R 143, ~NR14CO2R 145, "NR14C(=0)NR144R 145, halogen, nitro, and
15 cyano; '
R, is hydrogen or Cj.4alkyl;
Rz is hydrogen, methyl, perfluoromethyl, methoxy, halogen, cyano, NH,, or NH(CH3);
R4 is selected from:
a) hydrogen, provided that Ry is not hydrogen if X is —S(=0)—, -SO,-,
20 —NRgCO,—, or -NRgSO;—;
b) alkyl, alkenyl, and alkynyl optionally independently substituted with keto
and/or one to four Ry7;
c) aryl and heteroaryl either of which may be optionally independently
substituted with one to three Ry¢; and
25 d) heterocyclo and cycloalkyl either of which may be optionally
independently substituted with keto and/or one to three Ry; or
e) Ryis absent if X is halogen, nitro, or cyano;
Rg is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, halogen, trifluoromethoxy, trifluoromethyl,
30 hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,

4-



b) al kyl, al kenyl, and al kynyl optionally independently substituted with
keto and/or one to four R17; c¢) aryl and heteroaryl either of which nay be
opt i onal IwoOi20eBapendent |y substituted with one to threePRIAIS260301256 d)

het erocycl e and cycl oal kyl either of which may be optionally independently
substituted wth keto and/or one to three R16; or e) R4 is absent if Xis
hal ogen, nitro, ofulfeanio, Reenys baidydcl@dx§,and bynalaiy, ahteircach® gadupm of
phenyl ring A and at each occurrence is_ independently selected from al kyl,
hal ogen, trifl uorigrfsngaaybe furthey ubstariedly one tabve ey oxy, al koxy, al kanoyl ,

al kanoyl OxY R{ élid%agglndﬁé{?érg%@% ﬁ@étapﬁorﬁih& elﬁ%ﬁﬂ@;suﬁﬁftﬁ@mélkgg,%ﬁpxyal kyl,

car banyl , oxycar I ono, arylthiono,” arylsul fonylam ne,
al kyl sul f onyl am neycloalkiyl,dwetecocyclogdandhdigrearyl;onyl , -4 WO 2003/ 090912

wher o 1 dacHirgn o sttt R piint pirosh S SendtBs SR o Vi

R18; R8 and R9 argkd',,{ngﬂp gntly sel ected from hydrogen, alkyl, substituted
al kyl, aryl, cycloalkyl., heterocyclo, and heteroaryl; 5 Rio and Rloa are
i ndependent |Buidesedentesfrémom hydr ogen, al kyl, substituted al kyl, al koxy,

d |; R11 i | f | . ,
?gozglr Kyl , cyc: zaﬁ%%‘%% ﬁ%{’%@ﬁ%@%y%ﬁaﬁ}%@? -gr?%gllrftﬂ, C&cﬁéﬁ%ﬁﬁy%‘%}?kf% yogg
optional |y subsi t ut efid heterohyl by ohahieh neayebeptianaliyosubsitdeyd;ami no, and

di al kyl amino; R12 is selected fromalkyl, Rl17, and Cl.4al kyl substituted
with ketl® (=0 and® bilogsiene mippyallylzamino, gad digllyl3sing: ar e i ndependent |y

sel ected frog) hy Qe roRRikyRN8), | ahastiRalky soSGtuldkWith keto (=0) and/or one to
three Ry7;
Rjs and Ry3, are independently selected from hydrogen, optionally substituted alkyl,

optionally substituted cycloalkyl and optionally subsituted aryl;

15  Rus, Risa and Ryyy, are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, heterocyclo, and heteroaryl, except when Ry4 is joined to a
sulphonyl group as in —S(=O)R14, —SO2R14, and —NR14,SO2R 14, then R4 is not
hydrogen;

Rys is selected from alkyl, Ry7, and Cj.4alkyl substituted with keto (=0O) and/or one to

20 three Ry7;

Ri7is selected from
(2) halogen, haloalkyl, haloalkoxy, nitro, cyano, —SR23, —OR33, ~NR23R04,
—NR2350:R25, —=SO2R35, =SO2NR23R 24, “CO2R 23, =C(=0)R3,
—C(=0)NR23R24, “OC(=0)R23 , —OC(=0)NR23R 24, -NR23C(=0)R24,

25 —NR23CO2R24;

(b) aryl or heteroaryl either of which may be optionally substituted with one to
three Ryg; or

(c) cycloalkyl or heterocyclo optionally substituted with keto(=0) and/or one
to three Rog;

30 Rjsand Ry are independently selected from Cy.salkyl, Cs.salkenyl, halogen, haloalkyl,
haloalkoxy, cyano, nitro, amino, C;.4alkylamino, aminoC;.salkyl, hydroxy,
hydroxyCj.4alkyl, alkoxy, Cy4alkylthio, aryl, heterocyclo, (aryl)alkyl, aryloxy,

-5-



optionally substituted cycl oal kyl and optionally subsituted aryl; 15 R14,
Rl14a and R14b are i ndependently selected from hydrogen, al kyl, substituted
al kyl , awgl2p030p0910al kyl , heterocycl o, and heteroaryl, @xTasRoosers2Rl4 s
joined to a sul phonyl group as in -S(=0) R14, -S02R14, and - NRl4aSO2R14,
then R14 is not hydrogen; Rl16 is selected fromal kyl, R17, and Cl.4al kyl
substituted with ket @rfl@oxgnd/ or one to 20 three R17; R1l7 is selected

NRoaton, | RecaTanos calpepmint pigeshbom 1y s BRp Slkol sy ksdttiied
(=0 R2sRed, - OBlOL e A AR VRAGKTOh R ercRycap 23 CO2R2A,

(b) aryl or hete el ther of "whitT optiohally subs?lclt’ut ed with

one to threBof@esleated from atisyd) subbtikyted atkyhetrdr betgrobryl,gyeloalksl and subst it ut ed
with keto{=0 and/qr one . tg three R26; 30 R18 and R26 are independently
sel ect ed ¥rom C1. 8&AFIY“%%al kenyl , hal ogen, hal oal kyl, hal oal koxy,
cyano, nitrog a0l N@ orGl_4al kyl am no, am noCl_4al kyl, hydroxy,

hydr oxyCl_4al kyl , al koxy, Cl1 4al kylthio, aryl, heterocyclo, (aryl)alkyl,
aryl oxy, -5 WD 2003/090912 PCT/ US2003/ 012426 and (aryl)al koxy; R23 and R24

are each independeny] vy Seleol Gty Lram.0xds 8 U conBISRINE corthiRRl! t Ut ed
é[é P I%’yc oai;gy%haﬁe , an %e#ie

al kyl, substituted al'kenyl, ary eroar rgcycl o;
R25 i s sel ect@afpdundsroffoeyiula B bisd iot methddsedfiadating cyditidistaesoniated with el oal kyl
and 5 heterocyclo; and ms0O, 1, 2 or 3. R '

10  activity of p38 kinase (ot and ), comprising administering to a mammal a

pharmaceutically-acceptable amount of a compound of formula (I).

Description of the Invention

Listed below are definitions of various terms used to describe this
15 invention. These definitions apply to the terms as they are used throughout this
specification, unless otherwise limited in specific instances, either individually or as

part of a larger group.

The term “alkyl” refers to straight or branched chain unsubstituted
hydrocarbon groups of 1 to 20 carbon atoms, preferably 1 to 7 carbon atoms. The
20  expression “lower alkyl” refers to unsubstituted alky! groups of 1 to 4 carbon atoms.
When a subscript is used with reference to an alkyl or other group, the subscript refers
to the number of carbon atoms that the group may contain. For example, the term
“Co.4alkyl” includes a bond and alkyl groups of 1 to 4 carbon atoms.
The term “substituted alkyl” refers to an alkyl group substituted by one to four
25  substituents selected from halogen, hydroxy, alkoxy, keto (=0), alkanoyl, aryloxy,
alkanoyloxy, NR,Ry, alkanoylamino, aroylamino, aralkanoylamino, substituted
alkanoylamino, substituted arylamino, substituted aralkanoylamino, thiol, alkylthio,
arylthio, aralkylthio, alkylthiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsulfonyl,
aralkylsulfonyl, —SO;NR,Ry, nitro, cyano, ~CO,H, —CONR,Ry, alkoxycarbonyl, aryl,
30  guanidino and heteroaryls or heterocyclos (such as indolyl, imidazolyl, furyl, thienyl,
thiazolyl, pyrrolidyl, pyridyl, pyrimidy! and the like), wherein R, and Ry, are selected
from hydrogen, alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl,

-6-



The invention further pertains to pharmaceutical conpositions containing
compounds of formula (1), and to nmethods of treating conditions associated
wi th t he wooesuodaety of p38 kinase (a and (3), conpri siPag/sdensmisieri ng to
a mammal a pharmaceuti cal | y-acceptabl e anmount of a conmpound of forrmula (I).
Description of the Invention Listed below are definitions of various terns
used to descPftsearyalkyl 1Betpm¥¢1@,|a@dhetpmgled&[yl e iselssitweppoy thealityhe ter ms as

t t. e linited in
ey, are uscpbdi AR S BRSNS ook S50 AT e bbbl 1,
term "al kyl " on@bemeret af C$1t4akylg I012 4ﬂkertyl atm&ged 1@1@1@1%&&1&6@ U%ﬁg nitro,

to 20 carbon atons, preferably car bon at ons.

The 20 ex BPeE@Wp B R A bbdreﬁwwéthwﬁ o) Ryonsgibsioof 1

to 4 carbpn AyIoY § 4ged with reference to an al kyl or
ot her grgstjp, the $Sgés§2$1fhe v Za?lgk)? eﬁ e nunber of carbon atons that the

group may cont ai nThFMeﬁHWpylérethseomemghtbmam:ab%yh hmlguﬁlsin Jap @fgf andt

| kyl 4 carbon_.a su ituted al kyl" refers to

o ki Cor o2 20 shod bR viea?ég?aolga?rtboagt%% PO ISRt o o
XY,

hal ogen, hydcakyn atahisolmwng@ﬂéhsfm@dou@l ano?ﬁlam & gXﬁ(gﬁ%g;[l |tl'?éul¥ﬁ135%¥ of

NRaRb, al kanoy] am no, aroyl am no, aralk
al kanoyl am n‘Ef% ben ates: 4R Wdorr Joubla brndssubst i t ut ed ar al kanoyl ani no, thiol ,

al kylthigy aryl ti é’te gﬁﬁ &té‘dﬁ}cﬁ@{rky %rg ci,OiTOalk Ith| ong$ﬂ gL}I;)élpépf{)ono

al kyl sul fonyl ary su ara

- CO2H, CO\IRaszsubaﬂlﬂnmseied:tedlftbm thogd reTﬁ?e{a ﬁ)?a@fc{ilsﬁ?sﬁmgd Ry p%lﬁglgsyl Is f)r
het er ocycl os (such, as indol i m dazoly ury i en I'azol y
pyrrol i éyl p3(/ri dvhe ey ?ﬁwéxh refers to plgaightonbraighed ehain mrambcmagram of

ek Srhad D DICHRSER R el o | S hon LA ) 24 2 1
carbon atoms, having at least one triple bond, and depending on the number of carbon
15  atoms, up to four triple bonds.
The term “substituted alkynyl” refers to an alkynyl group substituted by one to
two substituents selected from those recited above for alkyl groups.
When the term alkyl is used in connection with another group, as in
heterocycloalkyl or cycloalkylalkyl, this means the identified (first named) group is
20  bonded directly through an alkyl group which may be branched or straight chain (e.g.,
cyclopropylC;_salkyl means a cyclopropyl group bonded through a straight or
branched chain alkyl group having one to four carbon atoms.). In the case of
substituents, as in “substituted cycloalkylalkyl,” the alkyl portion of the group, besides
being branched or straight chain, may be substituted as recited above for substituted
25  alkyl groups and/or the first named group (e.g., cycloalkyl) may be substituted as
recited herein for that group.
The term “halogen” or “halo” refers to fluorine, chlorine, bromine and iodine.
The term “aryl” refers to monocyclic or bicyclic aromatic substituted or
unsubstituted hydrocarbon groups having 6 to 12 carbon atoms in the ring portion,
30 such as phenyl, naphthyl, and biphenyl groups. ) Aryl groups may optionally include
one to three additional rings (either cycloalkyl, heterocyclo or heteroaryl) fused

thereto.



het er oaryl al kyl , heterocycle, and heterocycl eal kyl. The substituent on the
al kyl optionally in turn may be further substituted, in which case it wll
be with swb=20d¥weved one or nore of Cl_4al kyl, C2_4al kemrgir/usha@3ognmne
hal oal kyl , hal oal koxy, cyano, nitro, am no, Cl_4al kyl am no,

am noCl_4al kyl , hydroxy, hydroxyCl_4al kyl, al koxy, al kylthio, 5 phenyl,
benzyl , phengkaxples awilider benzyl oxy. The term "al kenyl" refers to straight
or branched chain hydrocarbon groups of 2 to 20 carbon afons, preferably 2
to 15 carbon atons, and nost preferably 2 to 8 car ms, having at

| east one doub bondaa e\gepe {ngoon t nu er—%ﬁ carpon 0 up to
four double ds ! g dr mit supst Nt utlled y I s th an[ al R nyl
group substit! byl ope t i toen | ected fram tho ted
above for substituted al kyl groups. The term "al Kynyl " refers to strai’ght
or branched chai n hydrocartpon group§~{g 2 to 20 carbon atons, preferably 2

to 15 carbon 1 apd pr ef eprabl to 8 n at ongg._bayi ng at

| east one tripte pond| and debendi ny—eh t e ,nugbe of—earbecﬁms, up
to four tripl 7 The erm "subst i tsded al K 2t ef er s \wo~as” al kynyl
group substituted by one two substituents selected fromthose recited
above for alg{V ups. termaé/g used i nM tion with
anot her grou s}’ﬁ" h cygioal kyl Sor lcyc oal kyI%ﬂ’QvI Hhi's means t he
identified (fifrst™®nanmed) group is 20 bdnded directly throdgh an al kyl
group which na branc straighﬁ;I::in (e.g., ) ropyl G _4al kyl
nmeans a cycl <pr pyﬁgro@%thro@h la strai ght @thed chain

al kyl grdup havi one’' tdTo carbon &ton¥.). 1n thecasé of ’
substituents, as in "substituted cycl oal kyl al kyl ," the al kyl portion of the
group, besides being branched Jor sgraight chain, may be substituted as

recited above fgr substit(ted and/or the first nanmed group
(e.g., cycloal®yl'¥ mygy be , : herein for that group.
The tern1"ha|vgg hal o hl orine, brom ne and

i odi ne. 0 '

and the like. Each ring of the aryl may be optionally substituted with one to three R,
groups, wherein R at each occurrence is selected from alkyl, substituted alkyl,

10 halogen, trifluoromethoxy, trifluoromethyl, —SR, —OR, -NRR’, -NRSO,R’, —SO,R,
—SO,NRR’, —COsR’, -C(=O)R’, —-C(=0O)NRR’, ~OC(=O)R’, —OC(=O)NRR’,
—NRC(=O)R’, -NRCO,R’, phenyl, C3.; cycloalkyl, and five-to-six membered
heterocyclo or heteroaryl, wherein each R and R’ is selected from hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, phenyl, Cs.7cycloalkyl, and five-to-six

15 membered heterocyclo or heteroaryl, except in the case of a sulfonyl group, then R is
not going to be hydrogen. Each substituent R. optionally in turn may be further
substituted by one or more (preferably O to 2) Rq groups, wherein Ry is selected from
Ci.salkyl, Ca¢alkenyl, halogen, haloalkyl, haloalkoxy, cyano, nitro, amino, C;.
salkylamino, aminoC;_salkyl, hydroxy, hydroxyC;.salkyl, alkoxy, alkylthio, phenyl,

20  benzyl, phenylethyl, phenyloxy, and benzyloxy.

The term “aralkyl” refers to an aryl group bonded directly through an alkyl
group, such as benzyl, wherein the alkyl group may be branched or straight chain. In
the case of a “substituted aralkyl,” the alkyl portion of the group besides being
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The term"aryl" refers to nonocyclic or bicyclic aromatic substituted or
unsubsti tuted hydrocarbon groups having 6 to 12 carbon atons in the ring
portion, 80 2ewa0a2 phenyl, naphthyl, and bi phenyl group€T)USAs03lo1ROUPS My
optionally include one to three additional rings (either cycloal kyl,

het erocycl o or heteroaryl) fused thereto. -7 WO 2003/090912 Exanpl es

i ncl ude: <JobiahdhetlS2 0QFigDilchAns nay e tsibstitutd as feaitéd sbovg fafsubstitued lkylray be
optionally substituted with one to three Rc _groups, wherein Rc_at each
occurrence i 8r04R Ay rdhe Aiyhpertivy maydeisubstvied s 5@1%94 herqiy fRnpryy eHhus, the
trifluoronethoxy, trifluoromethyl, -SR -OR -NRR, -NRSORR , -SO2R,
-S2NRR, -CR2R, -C(=OR, -C(:O)NRR, -O0C(=O R, g NRR'

-NRC(=OQ) R, -NRCX2R, phenyl, C3_7 cycloal kyl, and i x menber ed

het erocycl o or heteroaryl, wherein each R and R i sgpse ed from hydrogen,

?:l?i%l:ilcl gglbi i t uéﬁt%)r%?l&é s(t):ﬁust:(c)fﬂé:/fgyl”sr%gf, ;E}H‘thge?l)lésg?/o’ ofhﬁe%/‘gp%rgr e

except in theach®Sgroap ntuyBelHydrvgen of Map alsb be BelBeted frofOR @Qielﬂjged abche in
hydr ogen. Each substjtuent, Rc_optionally in turn may be furt

substit uted B0 epfiongHy sehstityted @#thpaﬁpym@rq%d 2ht heﬁtgweeﬁﬁles ; ’F &rpﬁprd is

sel ected frog i | Koxy,
cyano, nit ro, %am n%dgéen a%ﬁ-pﬁé?{iﬂgﬁq@n%i aglﬁf]ﬁ no _4g]@k€lfah5%:ﬂ%w§§{$% K
hydr oxy Cl_4apﬂe§eln;eddvlekzyl eroupl 1hyd»lt/dsn tbe alklyeportion Beingdnagehed hiefink et hyl |
phenyl oxy, an | oxy. The term"aral kyl" refers to an aryl group bonded
directly thro | I kyl group, such as benzyl, wherein the al kyl group

o)

may be branched raight chain. In the case of a "substituted aral kyl,"
the al kyl portion of the group besides being -8

The term “heteroaryl” refers to a substituted or unsubstituted aromatic group

10  for example, which is a 4 to 7 membered monocyclic, 7 to 11 membered bicyclic, or
10 to 15 membered tricyclic ring system, which has at least one heteroatom and at
least one carbon atom-containing ring. Each ring of the heteroaryl group containing a
heteroatom can contain one or two oxygen or sulfur atoms and/or from one to four
nitrogen atoms, provided that the total number of heteroatoms in each ring is four or

15  less and each ring has at least one carbon atom. The fused rings completing the
bicyclic and tricyclic groups may contain only carbon atoms and may be saturated,
partially saturated, or unsaturated. The nitrogen and sulfur atoms may optionally be
oxidized and the nitrogen atoms may optionally be quaternized. Heteroaryl groups
which are bicyclic or tricyclic must include at least one fully aromatic ring but the

20  other fused ring or rings may be aromatic or non-aromatic. The heteroaryl group may
be attached at any available nitrogen or carbon atom of any ring. It may optionally be
substituted with one to three (preferably O to 2) R, groups, as defined above for aryl,
which in turn may be substituted with one or more (preferably o to 2) R4 groups, also

as recited above.

25 Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl,
S

X

pyrazolinyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl (i.e., N7 ), thiadiazolyl,

isothiazolyl, furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

9.



WO 2003/ 090912 PCT/ US2003/ 012426 branched or straight chain, may be
substituted as recited above for substituted al kyl groups and/or the aryl
portion maQ 2oe/®obgtituted as recited herein for aryl. Pomais2elaeiR26i -C R
R Rterm"optionally substituted benzyl" refers to the group Rn , wherein
each R group may be hydrogen or may al so be selected fromR,, as defined
above, in 5 triaimybmid thedikey substituted with one or nore Rd. At |east two
of these "R' groups should be hydrogen and preferably at |east five of the
"R' groups is hydEggfplarybicyliehefei@alyl lingli@LipdbRY, GeNasthinhsdyl,

al kyl - portion being brgrnyc%hejgﬂto deﬁ};\ége%% -CH Thewterm_ " he_?g}r’_oaryl "
refers to a Remsediokelybdewroxagrelyh denzothienylguiralinyb tefrabydroispquinglindx anpl e,

which is a 4 : Fﬁiﬁﬁqﬁ : yicl i zl;[iﬁ Fhgk, ' ' 10 to
15 nenber ed ﬁ)&ﬂgé%l I°C T F‘%igug%sgﬁgmﬁé“\%ﬁ? ycr%n}%grsl&(g% east ggfﬁlgdlﬁg? iéllrog% n%h and at
| east oné& cacdymmrimtyh tenzaplysngl, cnnolimd, quitactalinyln thdafolyl eyirelopyrixhiy| gr oup
containing a_. heteroat an cqntain one or, two oxygen.or sulfur atons

and/ or from BHEPY lqygtfﬁﬂg'q%?@?l&a&ﬂﬁé‘?t@g‘?é‘?mﬂ?“&(ﬂl%é‘n%(ﬂ}ftqﬂie}'le total nunber of
het eroatons in each ring is four or 15 |l ess and each ring has at |east one
carbon atom The Exesplapy tHgxclicdiefrearyggoupsdnclyde carbazoldnbengidobc| i ¢ gr oups

Ty contain ook ARG 251 WA HUalPhe pRRkL al Iy sat urat ed,

or unsatur at ne nittrogen-ard s at ons y optionally be
The term “cycloalkyl” refers to a saturated or partially unsaturated non-

10 aromatic cyclic hydrocarbon ring system, preferably containing 1 to 3 rings and 3 to 7
carbon atoms per ring, which may be substituted or unsubstituted and/or which may
be fused with a C3-C7 carbocylic ring, a heterocyclic ring, or which may have a bridge
of 3 to 4 carbon atoms. The cycloalkyl groups including any available carbon or
nitrogen atoms on any fused or bridged rings optionally may have O to 3 (preferably 0-

15  2) substituents selected from R, groups, as recited above, and/or from keto (where
appropriate) which in turn may be substituted with one to three R4 groups, also as
recited above. Thus, when it is stated that a carbon-carbon bridge may be optionally
substituted, it is meant that the carbon atoms in the bridged ring optionally may be
substituted with an R; group, which preferably is seleted from Cj.4alkyl, C;.4alkenyl,

20  halogen, haloalkyl, haloalkoxy, cyano, amino, C.4alkylamino, aminoC;.salkyl,
hydroxy, hydroxyCi.4alkyl, and Cjsalkoxy. Exemplary cycloalkyl groups include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicycloheptane,
cycloctyl, cyclodecyl, cyclododecyl, and adamantyl.

The terms “heterocycle”, “heterocyclic” and “heterocyclo” each refer to a fully

25  saturated or partially unsaturated nonaromatic cyclic group, which may be substituted
or unsubstituted, for example, which is a 4 to 7 membered monocyclic, 7 to 11
membered bicyclic, or 10 to 15 membered tricyclic ring system, which has at least one
heteroatom in at least one carbon atom-containing ring. Each ring of the heterocyclic
group containing a heteroatom may have 1, 2 or 3 heteroatoms selected from nitrogen,

30  oxygen, and sulfur atoms, where the nitrogen and sulfur heteroatoms also optionally
may be oxidized and the nitrogen heteroatoms also optionally may be quaternized.

Preferably two adjacent heteroatoms are not simultaneously selected from oxygen and

-10-



oxi di zed and the nitrogen atons may optionally be quaternized. Heteroaryl
groups which are bicyclic or tricyclic must include at |east one fully
aronat i ¢ woregodngvoiehe 20 ot her fused ring or rings nmay PETASREMBINLI2OT
non-aromati c. The heteroaryl group nmay be attached at any avail abl e
nitrogen or carbon atomof any ring. It may optionally be substituted with
one to threeni{ippél. eTtadeyerOcyiobic Zroupamay dezﬁ&l,chalsatdxﬁjl initectenbovabdwatoar. The
which in turn nay be substituted with one or ﬁfera,blyo ) Rd
groups, al sohCIEeCYR ErouRS § lly pepyhgue i e Pt )wﬁ é“li’ﬁé‘t“&nbsaﬁetﬂc r oups

i ncl ude pyrr I z I

| soxazol yl , t[? ]iyléqze f)o%ygl’@ 8&&/&’ one‘br%%rﬁ%g?dﬁ?b ks recﬂelﬁ‘g g?ﬁ?g{;@lhylﬁ)ﬁﬁ}#g}’n%

t hi enyl , oxasilbatzlmteyllwulpgrma td»ychxee@arg{«zupsyalm @mecmihbwt pyridazinyl, -9 WO
2003/ 090 2 PCT/ US2003/ 012426 tur.

d th |
het eroary! groups THEP ﬁ‘é’em?%?gfk’ﬁ ﬁl% kc&?%%‘?éﬁ%lu&e %@gﬁﬁg %Fllcyc '
benzoxaxol yl md@l%/[\ %@%A&b?m )dxetaﬂyl Eydatamya ihf@ddzahy, dﬁﬁuaaenwl nﬁhﬂzﬁk\dhdmyl

a

i soqui nol i nyl, benzim dazolyl, enzopyranyl i ndol i zi na; benzof uramé
zol yl,

chromonyl , SOWQ%MXIE\%thHBénE@WQhWJ lsowmbﬂhlﬁpqul thindienedyl tazolidia
pyrrolopyri d?él)t’hf arl&ﬁ GBMhaO 1{8{11%1 @giy%& 't}éleng‘ ‘8%5&&% 1 a@g{e&ﬁhﬂnyl and

the Iike. tricy bar oups’ i n e car

bﬁnz: d(lzl yl, hplp&ampl, Izmadobipleydzm}a(z-mdipilpdrl.dng)ﬂl,emamﬁymﬁdmyl ) 2- oefalaépiﬁ:yiyl and
the like. The term "cycl oal kyl " refers to. a saturated or rtially
unsat ur atded #&RINYH 4 aﬁlﬁﬁ&fqnal Oyafyle N eryeidyh erraziny Pé/p&@ﬁ?l BYféqaéP’é’bl y

containing 1 V/ h may be
cubsti fut oq SayAS AR SRRk nidRi A lng] AiEmBEholib R T

carbocyl i ¢ rihiggorphdlatyéswbyel 1,6 dwxr@anecnnd\xma:mdmy Ihdipxothichyl, dipgangdf 3 to 4
carbon atons. The cycloal.kyl S, i nclu vai | abl.e carbon or
ni trogen at oﬁg&; oﬁ%y]?ﬁggtén q?‘éfbérdaztuil &B?%r/@a t%ﬁé%e’have 0to 3

(preferably O Exemplary bicyclic hetrocyclic groups 1nclude 2,3-dihydro-2-oxo-1H-indolyl,

15  benzothiazolyl, benzoxazolyl, benzothienyl, quinuclidinyl, quinolinyl, quinolinyl-N-
oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,1-b]pyridinyl] or
furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-

20  oxo-quinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl,
benzothiopyranyl, benzotriazolyl, benzpyrazolyl, dihydrobenzofuryl,
dihydrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone,
dihydrobenzopyranyl, indolinyl, isochromanyl, isoindolinyl, naphthyridinyl,
phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, tetrahydroquinolinyl,

25  thienofuryl, thienopyridyl, thienothienyl, and the like.

Also included are smaller heterocyclos, such as epoxides and aziridines.

Unless otherwise indicated, when reference is made to a specifically-named
aryl (e.g., phenyl), cycloalkyl (e.g., cyclohexyl), heterocyclo (e.g., pyrrolidinyl) or
heteroaryl (e.g., indolyl), the reference is intended to include rings having O to 3,

30 preferably 0-2, substituents selected from those recited above for the the aryl,
cycloalkyl, heterocyclo and/or heteroaryl groups, as appropriate. Additionally, when

reference is made to a specific heteroaryl or heterocyclo group, the reference is
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15 2) substituents selected fromR groups, as recited above, and/or from
keto (where appropriate) which in turn my be substituted with one to
t hree Rd wocogooakso as recited above. Thus, when it PSTASat80114b@t a
carbon-carbon bridge nmay be optionally substituted, it is neant that the
carbon atons in the bridged ring optionally may be substituted with an R

group, whi chnRhedeioahtiide thoSEtyRicaes Hah g thd mARinkith nufaBeriél! noariumulafiehal ogen,
hal oal kyl, hal oal koxy, cyano, am no, CI_4al kyl am no, am noCl_4al kyl

hydr oxy, hydiaskiedongdapkless tham theanaxigmpoiiymberoé dpnkle Dordse | Thus 0T expnenips

I ncl ude cyg | ob . t 1 :eycl oheptyl,

bi cycl ohep%lathg?gr&%%ﬂqg%g}b? Ilc%%% E)Odlgéé@‘{n?ﬁglxgg* 135%%%‘@{‘}@?5%3%5‘0% anmant ylo. yThe
terms "het er ocycl Additioiaiyeitahydd ibe inderstodd dae ocghkillal inghe fieldeharmale a ful |y

25 saturated or partially upsaturated noparomatjc i.c. grou whi.ch may
be subst Pt ut FHTORSAIS STSGHERS @aﬁ@_ Pg?tH\_‘ené%(g’ﬁﬂeeﬁryl\r\/ﬁY‘ﬁ‘gPﬂ(ﬁ’ %3%09%1% Henber ed
monocyclic, ]Zet r8ar§r11 oPEs’%%r@&ld@ht‘éMé'cbﬁlpoﬁHdsﬂaﬁdch sulitRRefuees tricyclic ring

system whic as”a ast’ one heteroatomlp at l'east one car bon_
at om cont ai rphagmadentjcalFaaeptablg compounals land/er dsroledinte epmopgyndonsedilinng a

het er oat om nay, .ha 1, 2 or.3 het atons sel ected. fr i t. 3
oxygen, and IE%IF%\éﬁ%ﬁu%ﬁ‘é&?ﬁéﬁrﬁ%ﬁ%&% S sior Fg?%ﬂl&lrgg’ g’?’Sﬁ%&al o)
optional Iy ¢regria OB Whael ieeydidigopyl king geBfefil R fHeaip Fas ab3kore fanawal | y

may be quaternized. Preferably two adjacent heteroatons:are not
si nul t an@ousiupstiaensstang preferablyepigesibetitients do ey conepise 9 NO2), more than

PCT/ US2003/ 0 ' 1 G d
nitrogen or caﬁ%g%&%{ogﬁﬁg&%gg—ﬂﬁlg?%{r g‘%’g@ﬁ%@&% ’2‘”@%@%%2&?# }rra% %i&lzé Oa'? g 3
(preferably fbjtuaitbeh theughehyl iy Acdredot Y witrokatdxo(fefth, and/ or one or nore

Rc groups, as recited above, whigh in turn may be .substituted with one to
three Rd groups, rﬁ‘[‘est@“&sﬁ?twpé‘& éBﬂD’é‘.‘:ﬁgeEﬁ%ﬁﬁf SpUpr 3BA BHIASFR-c het er ocycl i ¢

groups include pyrrolidinyl, g%rrolyl, i ndolyl, pyrazolyl, oxetanyl,

pyrazolinyl, im dBoteyn “halpplliyly sngapy an alkyh hyyidg qng; dsypore halosybgtippents.

oxazol i di nyl , isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl,

t hi azol ildi nyl , The term “perfluoromethyl” means a methyl group substituted by one, two, or
three fluoro atoms, i.e., CH,F, CHF, and CF;. The term “perfluoroalkyl” means an

alkyl group having from one to five fluoro atoms, such as pentafluoroethyl.

The term “haloalkoxy” means an alkoxy group having one or more halo
substituents. For example, “haloalkoxy” includes -OCFs.

20 The term “carbocyclic” means a saturated or unsaturated monocyclic or
bicyclic ring in which all atoms of all rings are carbon. Thus, the term includes
cycloalkyl and aryl rings. The carbocyclic ring may be substituted in which case the
substituents are selected from those recited above for cycloalkyl and aryl groups.

When the term “unsaturated” is used herein to refer to a ring or group, the ring

25  or group may be fully unsaturated or partially unsaturated.

Definitions for the various other groups that are recited above in connection
with substituted alkyl, substituted alkenyl, aryl, cycloalkyl, and so forth, are as
follows: alkoxy is —OR®, alkanoyl is —C(=O)R°, aryloxy is —OAr, alkanoyloxy is
—0OC(=0)R®, amino is -NH,, alkylamino is -NHR® or ~N(R°®),, arylamino is -NHAr

30 or —NR°Ar, aralkylamino is -NH-R"Ar, alkanoylamino is -NH-C(=O)R°®, aroylamino
is ~NH-C(=0)Ar, aralkanoylamino is -NH-C(=O)R"Ar, thiol is —SH, alkylthio is
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| sot hi azolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl,

oxadi azol yl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
2- oxopyr rebi2de3neh9122- oxazepi nyl , 10 azepi nyl, 4-pi peri deayius2@snizigs

N- oxo- pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, tetrahydropyranyl,

mor phol i nyl, thianorpholinyl, thianorpholinyl sulfoxide, thianorpholinyl

sul fone, 1, 3-gRO¥EAAREs aBAr! z&hlk?l'ﬂﬁd Esp—inJkrdﬂﬁylﬂhbm@ﬁwS(_QbRﬁ(ﬂrWFnono is
|soth|azoI|d|nyI t hi et anyl thllranyl triazinyl, and trlazolyl and the

li ke. Exenpl aS(y:QjAm,ym'alkEltlhem BBEEOR g%ma&ylsulfomsddsa—so(q)R arylsulfonyl is

2, 3-di hyd 2- lH- . th ol yl

benzo!t h?/e:lgl (gxo Sﬂﬂﬂ‘ﬁia‘nﬁ‘ﬁll% ﬁ%@%ﬁ%%ﬁw&%}fﬁgﬁ%&é; |Z gﬂé—ngzR
tetrahydroi s 0 yA |,
rdori oy ol aED #fb%ls S QPR Shirhemiad A TINIES Qi SPUARIMGRRY +

i ndazol yls  RYSOVERY b d3O,N %IIQL c(awgdy @scbgHo&a&bén hpycmh !
furo[ 3, 1-b] pyri d%ﬂrl]yl ] or u(:ﬂoi[2 3-b] pyri di nyl ), dihydroi sm’r;]ldol yl -

di hydr oqui namblsmmgdd dashaoiyl m—@(—@)NHWdHe@—QQNB%‘ qlkommrbqnyl/xls)
benzi sot hi azol nzi soxazol yl, benzodi azi nyl , bhenzofuraza

be
benzot hi opy SRAOIAKN SHDPFATIOIA R e Sbyisa Iy PLidds ngQrdansoRuibjamine
di hydr obenzot hi enyl , dlhydrobenzothlpﬁyranyl di hydr obengot hi opyr anyl

sul fone, di hydrobenzopyranyl mq@Lban [ sochronan;dN_bsqqﬁldol i nyl,

napht hyri di ngl NH$OL 28! Qiahﬂiﬂlo isPi per onyl,”> pua Rdo isPY ™ dopyr | d)/\klhereln
qui nazol i nyl, tetralydroquinolinyl, 25 thlenofuryl, t hi enopyri dyl ,

t hi enot hi enyR®is atkyl ohaubsiitiated abyd as defiied dbdva Ry isathylbes Ol‘r‘ﬁetbstltofcsi alkytenesuch

d &)
ool e B2 BREL YD B e RS RRpGhIREM Ay, RRCRELFigntg. pelgh e o
cycl ohexyl), cﬁﬁiaﬂ{y@qmdr@cy(cb @nd héwyiafyd) Aﬂis%'agyl% deﬁ@etcwuaaé }ﬂnd(qﬁs d.or 3.

i ndolyl), the reference is intended to include rings having 0 to 3, 30

preferably 0-2, S’F&%Fﬁ&ﬁ MeSspeaikiesiond glfoﬁ?mmlwum@m tRde RN Dl Pbsdphe the
aryl, cycloalk I erocgclo and/ or eroaryl(?roups as appropriate.

Addi ti onal | yby Wﬁ‘eﬂkﬂlﬁdelﬁéh% ield t¢ provifgestable moippies arid conppauadsar yl  or
het erocycl o groupyyd e, £ &F 8L SPEE HhenriivaiRon 007/ 399 9R Pl K203 fika426

15  the scope of this invention. Pharmaceutically acceptable (i.e. non-toxic,
physiologically acceptable) salts are preferred, although other salts are also useful,
e.g., in isolating or purifying the compounds of this invention.
The compounds of the present invention may form salts with alkali metals
such as sodium, potassium and lithium, with alkaline earth metals such as calcium and
20  magnesium, with organic bases such as dicyclohexylamine, tributylamine, pyridine
and amino acids such as arginine, lysine and the like. Such salts can be formed as
known to those skilled in the art.
The compounds of the present invention may form salts with a variety of
organic and inorganic acids. Such salts include those formed with hydrogen chloride,
25  hydrogen bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic
acid, oxalic acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various
others (e.g., nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates,
ascorbates, salicylates and the like). Sﬁch salts can be formed as known to those
skilled in the art. Salt forms of the compounds may be advantageous for improving

30  the compound dissolution rate and oral bioavailability.
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intended to include those systens having the maxi num nunber of

non-cumul ati ve doubl e bonds or |ess than the maxi mum nunber of double
bonds. Thwe,2063000®|2anpl e, the term "isoquinoline" refePETUS20080M242610! | ne
and tetrahydroi soqui noline. Additionally, it should be understood that one
skilled in the field may make 5 appropriate selections for the
substituents for ﬂlhédchFl?ll,Z%chmal(kymersms”énmwmlfonn@ld het eroaryl groups

t de stabl d
phar maceut | oal | y- ALLaReaRPReARR oRCTRBIAG o6 sullinvention woppmemalicadser u

in making phmhmedﬁumaieloynapmem aiﬂsamﬁ@mapme%rm Tonsdetifiofoganpl e, in
conmpounds  of forq%ﬁcqqx%} when B is a cycl opropyl ring, preferably the

ring has no RPEC ng do thgrayentign gmbracanall Hiearossiblsisierenisamessibind i t uent s
do not coqpr (AR [0} t hr ee, hal ogen
groups. Sim I}%rﬁlrgj,xwresen m | gac prr e‘?g‘?%ffﬂy}ﬁr&@ix%%& E’Eflcatlﬁsé’m%s hving,e
phenyl ring #e speafiedactidity. At lr:menmﬁbrms chiobé h:soﬂ}b@by ﬁhymcamﬁieﬂfoq&tsfﬁﬁﬁ?

shal | incl ude ﬁ%ly en grlfur%? 6‘@-{1 en. The term "hal oal k¥ " means an

al kyl havi ng®® %“F‘m.‘l?b% AR separapmererysglligation of | uor onet hyl
means a net hiliastgfeouidric Wb {dtivel Glds Xraﬁﬂf?b?/ Elﬁ?@l Blumd mrgg)a{olgt@w hoNs, 1.e.,

CH2F, CHF2 and CF3. The term "perfl uoroa neans an group haV| ng
from one to Pdiadyal gptieal igomess Ca@lhewb%nwbﬁOmﬂhmmcmamhyfrom'ﬁheccbrezremlonal

or. oxenl s, TPRRRS 7R 8 16 SkaRpRL Sl YRS 2k BB Rl Bl mams

saturat ed orby;lmahlhzaﬂi@d nmonocyclic or bicyclic ring in which all atons of
all rings are car Thus, the termincl udes cl oal kyl and aryl rings.
The carbocyclic rE H‘é‘}ﬁyb’éﬂ&ﬂﬁﬁnﬂﬁ‘ﬁ’é@lqmmﬁhﬂ]é%ﬁ@modmfolsmﬁbs‘kn}t uents are
sel ect ed frogalﬁﬂmgtﬁﬁ%h%g Elalal ups. Wien the
term "unsaturated is used Cereyﬁdfltlg{llvgxgkpﬁw&eﬁmgcﬁy%’egh@?"?q’?e ring 25
or group naycdmpdund fgr ﬁwm;alfad} mtagutodmg pathin el syopenadt sptritiof the iPRdritidnt i ons for
t he variqQus ot her rougf) are reC|t above En connection wth
substituted al kyl P’P%J? %%?Fﬁlwe wn igyfhe gty Kon exagimlesobsedr th, are

as prodrug derivatives, see:

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and

Methods in Enzymology, Vol.42, p. 309-396, edited by K. Widder, et al. (Acamedic
Press, 1985);

20 b) A Textbook of Drug Design and Development, edited by Krosgaard-

Larsen and H. Bundgaard, Chapter 5, “Design and Application of Prodrugs,” by H.
Bundgaard, p. 113-191 (1991); and

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992),

each of which is incorporated herein by reference.

25 It should further be understood that solvates (e.g., hydrates) of the compounds
of Formula (I) are also with the scope of the present invention. Methods of solvation

are generally known in the art.

Preferred compounds of formula (I) include compounds having the

30 structure:

-14-



follows: alkoxy is -ORe, alkanoyl is -C(=O Re, aryloxy is -QAr, alkanoyl oxy
is -OC(=ORe, amino is -NH2, alkylamno is -NHRe or -N(Re)2, arylamno is
-NHAr 30 wpo 2008Rep012 aral kylamno is -NHRf Ar, al kanoyl eirs2008/012426
-NH-C(=O Re, aroylamno is -NHC(=O Ar, aralkanoylamno is -NHC(=OR Ar,
thiol is -SH alkylthio is -12 WD 2003/090912 PCT/ US2003/ 012426 - SRe,
arylthio is -SAr, aralkylthiois -S-Rf Ar, al kyRghiono is -S(=0 Re,
arylthiono is -S(=0 Ar, aralkylthiono is -S¢F=ByR- Ar, al kylsulfonyl is
-SQ(gq)Re, arylsulfonyl is -SO(q)Ar, aryl su amne i s -NHSQ(q) Ar,

al kyl sul fonyl am ne is -NHSO2Re, aral I@(ZI sul papy¥ TE -SQ(q) Rf Ar, sul fonani de
is -S2NH2, substituted sul fonamide 5 iSH%8C2NHRe or -S2N(Re)2, nitro is
-NO2, carboxy is -CO2H, carbamyl is*3-CONHR, substituted carbanyl is

-C(=O) NHR9 or -C(=0 NRgRh, al koxycarag ﬁ -C(=0O)ORe , carboxyal kyl is
-RI-CO2H, , sulfonic acid is -SC3: | fonylamne NHO n n NGCNHZ
-NGNH2 is -NHSQO(qg) Ar, guani digfo i amg\urei dois H, wherein Reis

al kyl or substituted al kyl as &f i ned abdNe, B is al kyl ene or substituted
al kyl ene 10 as defined above, Ry aRd Rh are selected from al kyl,
substituted al kyl, aryl, aralkyl, cycloalkyl, heterocyclo, and heteraryl;
Ar is an aryl as dePichatedempoundsigclyde those baving theishginghelformple (I*),

speci fication, groups and substituents thereqk jray be chosen by one
skilled in the field to provide stable noi /eé"hnd conpounds. The
conpounds of the present invention may fo sdlts which are also within 15
the scope of this invention. Pharnmaceutic cceptable (i.e. non-toxic,
physi ol ogi cally acceptable) salts ar%zxpr ed—8l t hough other salts are
al so useful, e.g., inisolatingRy pur{fying the conpounds of this

i nvention. The conpounds of the prgsen nvention may formsalts with
- -~ >N
al kali metals

Ks @)

5 enantiomers, diastereomers, salts and solvates thereof, wherein:

X is selected from —O—, ~OC(=0)—, —S—, —=S(=0)—, —SO,—, —C(=0)—, —-CO,—,
—NRs—, -NRzC(=0)—, -NR3C(=0)NRg—, -NR3CO,—, -NR3SO,—,
—~NR3SO;NRg—, ~SO;NRg—, —C(=0)NRs—, halogen, nitro, and cyano, or X is
absent;

10 Y is —C(=O)NR;p—, -NR10.C(=O)NR 10—, —-NR;0502—, —SO;NR;9—, —-C(=0)-, -CO,—
or —OC(=0)—;

B is optionally-substituted cycloalkyl, heterocyclo, or heteroaryl; or aryl substituted
with one Ry; and zero to two Ryz; or when Y is —C(=0)NRj9—, B also may be
selected from —C(=0)Ry3, —CO,R 13, —C(=0)NR 3R 3,;

15 Rj and Rs are independently selected from hydrogen, alkyl, substituted alkyl, —OR 4,
—SR14, —OC(=0)R14, —CO2R 14, “C(=O)NR 4R 143, “NR14R 145, =S(=O)R 14,
—SO2R14, =SO2NR14R 145, “NR14SO2NR 143R 14b, “NR142:SO;R 14,
—NR14C(=0)R 142, “NR14CO2R 145, -NR14C(=O)NR14,R 145, halogen, nitro, and

cyano;

-15-



such as sodium potassiumand lithium wth al kaline earth netals such as
cal ciumand 20 nmagnesium w th organic bases such as dicycl ohexyl am ne,

tri butyl awDree93/qyeizdi ne and am no aci ds such as argi ni n@CTIus00®12206 t he

| i ke. Such salts can be formed as known to those skilled in the art. The
conpounds of the present invention may formsalts with a variety of

organi ¢ and Rpghgaivigen acCegalkyfuch salts include those formed with hydrogen
chloride, 25 hydrogen brom de, nethanesul fonic¢c acid, sul i C aci acetic
aci d, trifl uByA¥dioRen.4rsthyl Bstlperomethyh merpe: dalogeny cyion Nl QUNHER TR aci d,
tol uenesul f oRj & s@feb@d@fgh:various others (e.g., nitrates, phosphates,
borates, tartrates, citrates, succinates, benzoates, ascorbates,

sal i cyl ates and thbie hyttoggn, provdtiedthht R, isaot hpdrbgenmiE K ia s-Skr@)wn —80,+,hose
skilled in the art. Salt forms of the conpounds may be advant ageous for
i nproving 30 the coffblf¥dPsIRYPoh rate and oral bioavailability. -13

WO 2003/ 090912 P US2 6, | P L it t.erl ts")
may be formed. Al fsteiggg# gl(i){énéﬁ’sang%l %&gi I%éf%%ﬂi%@%ﬁﬁ‘%cﬁgﬁ?(ﬁ% o%ﬁ&folrﬁﬁ;emi on
are contenpl ated,tofeifRet in admi xture or in pure or substantially pure

form The definitjon of conpounds acc?r qibgg to the invention enbraces all

the possible st er@oi%h@rdsl?eéeﬁw ensionallyg . fugesl wigh Omyt%éézlﬂ?ﬁéflracem c
forms and the i Soé)atlfe%rgﬁc\l/(g@dbdy%%?%ﬁgﬁﬁ'ﬁgg ﬁ%ﬁggﬁltép@ﬁh ) ?}g} b¥d{y- The

racem c forns can be res , suc as, r exanpl e,
fracti onl crystall itrae Raporseparati on or crystallization of

di astereoneric deriyatives a eparation by chiral columm chronatography.
The i ndi vi dual (;e‘b)t' At al?s%tré?@sﬁglﬂg%nﬁ.bq,gfﬁ%a@of romthe racemates fromthe

convent i onal RJ3 Jereéreads angi‘i Wl aBIS caftdn affR BPplanybahd Al MHRBEARDCYIrtdhca s
optically active acid foll owed léy crystallization. Conpounds of the
Fog

present i nvent i onindegendenily selpgted 1, halogen, triflyoromethoxy, trifluoromethyl,
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
15 carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,
sulfonamido, phenyl, benzyl, aryloxy, and benzyloxy, wherein each R¢ group
in turn may be further substituted by one to two Rys;
Rg and Ry are independently selected from hydrogen, alkyl, substituted alkyl, aryl,
20 cycloalkyl, heterocyclo, and heteroaryl;
Rio and Ro, are independently selected from hydrogen, alkyl, substituted alkyl,
alkoxy, and aryl;
Ry is selected from optionally-substituted cycloalkyl, heterocyclo, and heteroaryl,;
Ri; is selected from alkyl, Ry7, and C;.4alkyl substituted with keto (=O) and/or one to
25 three Ri7;
Riz and Ry, are selected from hyciro gen, alkyl, and substituted alkyl;
Ri4, R14a and Ry 4 are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, heterocyclo, and heteroaryl, except when R4 is joined to a
sulphonyl group as in —S(=0)Ry4, —SO;R 14, and -NR14,SO,R 4, then Ry4 is not
30 hydrogen;
Ry is selected from alkyl, Ry7, and C;.salkyl substituted with keto (=0) and/or one to
three Ri7;

-16-



conpound that will be converted in vivo to provide the bioactive agent

(i.e.,

spirit ofwOleodasant i on.

the conmpound for formula 1) is a prodrug within the scope and

15 Various forns of prodrugs aPeTwskéoslomzxae in the

art. For exanples of such prodrug derivatives, see: a) Design of Prodrugs,
edited by H Bundgaard, (Elsevier, 1985) and Methods in Enzynol ogy,

Vol . 42, p. 3RYi3MectchirdBhaldpell- haldatlel@ alRillkoRly; nifréy
b) A Textbook of Drug Design and Devel opnent, edited by Krosgaard- Larsen
and H. Bundgaar d, -IRaBre r-NR 233 Qdk.g5 QuRds, ASELNRaiR 20 -9y, o dmQ3R 5, by H.

e, L U U S R 8, v

reference. 25 It _sIQRutq)

ur t her . . _
hydrates) of the co our?g 4’5@?%@%%%?&?% ﬁ:{x&%ﬂz%@lﬁs&%ﬁ% %"gtht% Elggogtc}%%eeRﬁf t he
present isventi oner dyelohlkgBoiet&otyois diftionaly sutgfidsdaitly kkioey®) dnd/drivge &6 t .

Preferred conpounds of formula (1) include conpounds having the 30
structure: -14 W3hRSA®6090912 PCT/ US2003/ 012426 Preferred conpounds i ncl ude

those havingplheq ;i%tzg %%d&gg{xq/eglﬁggakzﬁeé h’6¥n, Cm %Z%Meﬁ&l, RiSech, RGeS,

di ast ereoners, sa

S an er eo
haloalkoxy, cyano, nitro, amino, C;_salkylamino, aminoCi.4alkyl, hydroxy,

hydroxyC;.salkyl, alkoxy, C;_4alkylthio, phenyl, benzyl, phenyloxy, and
10 benzyloxy;
Ry3 and Ry4 are each independently selected from hydrogen, alkyl, alkenyl, substituted
alkyl, substituted alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo;
Rasis selected from alkyl, substituted alkyl, aryl, heteroaryl, cycloalkyl and
heterocyclo; and
15 mis0,1,2o0r3.

Preferred compounds of formula (I*) are those having formula (Ia),

Rep,
Rga
Y.
\
R, HN B
~ N

X
/ \ N  Z#
Ry N ; ()

20  and pharmaceutically-acceptable salts, prodrugs, and solvates thereof, wherein:
R3 is methyl, —CF3, or —OCF3;
X is =C(=0)—, -NRgC(=0)—, or ~C(=0O)NRs—, wherein Ry is hydrogen or C;_salkyl;
Y is -C(=0)NH-, -NHC(=O)NH-, ~NHC(=0)- or -NHSO,—;
B is an optionally-substituted monocyclic or bicyclic cycloalkyl, heteroaryl, or
25 heterocycle, aryl substituted with at least one R;; and zero to two Ry,, or when

Y is -C(=0)NH-, B also may be selected from —C(=0O)R;3, —CO,R 3, and

-17-
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Xis selected from-0-, -OC(=O0-, -S, -S(=0-, -SX2-, -C(=0-, -0Q02-,
-NR8-, -NRBC(=0 -, -NR8C(=0O) NR9-, -NRBCO2-, -NR8SM2-, -NR8S02NR9-,

- SO2NR8- ,wWoQ(e3@¥MR8- , hal ogen, nitro, and cyano, or X i PCTAIS@31012420 Y i s
-C(=0O) NR10-, -NRloaC(=0) NR10-, -NRLOS®2-, -SM2NR10-, -C(=0-, -C2- or
-OC(=0-; Bis optionally-substituted cycl oal kyl, heterocyclo, or
heteroaryl ; or aryl=opatiRyj;ed wth one R11 and zero to two R12; or when
Yis - O)NRlO- B also may be selected from-C(=0) R13, -CO2R13,

- C(=0) NR13R1Bais m@rmnaﬁdsaml,eﬁ@auwheptm@&m smlaﬁumcbmtb gné tcbihrdwl%hrzcgﬂm

200 NRLAR s, - R ot Rt op s iy UG Ry GRS o

- NR14SC2NR14aR14bhetefyticle SoR5ALy-subktidied %%@(-O)WEAE@BRM@I% Rie;
-NR14C( = 0%NRMaRI 4b, hal ogen, nitro, and cyano; -15 WO 2003/090912
PCT/ US200%/ 0Revnd Reparedndrpandsatly sslected fiom rogenaCi sallﬁbglcﬁubgfétﬁte rfetAlyl,

fl t hyl 4 | ect ed
per {1 uororet iy .  FERBGYin0abaGRRL WGy 2w MR 8 sel ect ed
5 -NR8CO2-, or - NRBBROjalbyl, qhk,}ekag,alsk%ﬁmozanQNaL&mm DQUWLSmgH

substituted with keto and/or one four RI7; f) aryl "and het'er oar y]

optional |y subst i +8¢=€)aikivi, h—S@:@)alryi {-NHSé)thﬁ RﬁﬂdS@)NHREﬁFmNHRZﬁBM
cycl oal kyl optionally substituted with keto and/or one to 10 three R16; or

h) R4 is absent i tNIGEOWHEgsn, nitro, or cyano;
10 Ry is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two Ryg;

R;3 and R;3, are hydrogen, alkyl or substituted alkyl;

R;2 and Ry¢ are independently selected from C;_salkyl, Ry7, and Cj.4alkyl substituted
with keto and/or one to two Ry7;

Ry7 is selected from halogen, hydroxy, C;.salkoxy, trifluoromethyl, trifluoromethoxy,

15 cyano, nitro, phenyl, benzyl, phenyloxy, benzyloxy, NH,, NH(C; salkyl), N(C;.
salkyl),, Cscycloalkyl, and five or six membered heteroaryl or heterocycle;
and

Rj7 and Ry are selected from hydrogen, C;.4alkyl, phenyl, C;.;cycloalkyl, and five-to-
six membered heterocyclo or heteroaryl.

20
More preferred are compounds having the formula (Ia), as recited above,
wherein:

R3is methyl, —CF3, or —OCFs3;

X is =C(=0)—, -C(=O)NH- or —C(=0)N(Cj.salkyl)—;

25 Y is-C(=0O)NH-;

B is a Csscycloalkyl optionally substituted with one to two Ry, a five membered
heteroaryl optionally substituted with one to two Ry, a five or six membered
heterocyclo optionally substituted with one to two Ry, aryl substituted with at
least one R;; and optionally substituted with zero to two Ry, or when Y is —

30 C(=0)NH-, B may also be selected from —~C(=0)(alkyl), —CO,(alkyl), and
—C(=O)NH(alkyl);
R4 is hydrogen, Cy¢alkyl, C;.4alkyl optionally substituted with one to three Ry7, aryl or
-18-



R6 is attached to any avail abl e carbon atom of phenyl ring A and at each
occurrence is independently selected from al kyl, hal ogen,

trifl uorowetzhewoppoieri f 1 uoromet hyl, hydroxy, al koxy, al leamaskeo3aliidsaeoyl oxy,
thiol, alkylthio, ureido, nitro, cyano, 15 carboxy, carboxyal kyl, carbanyl,
al koxycar bonyl , al kyl thiono, arylthiono, arylsulfonylam ne,

al kyl sul f onyl am niestersbityll optienallgisabstiited svithfonayd threesRisf @rgoiodikyl henyl |
benzyl, aryl oxy, and benzyl oxy, wherein_ea R6. gr.ou in turn y be
further substit ut%edelﬁyycgﬁeptgqslailmub&@}tewtﬁﬁﬁtﬁg%af o186 AR R¥F sel ect ed
from hydr Ogeﬁfa_aﬁhmbéé are%&%@ﬁ&éﬂﬂ?g@l@étgd’ fromiydkogen?@, EYGH Gldpeh, heterocyclo,

and heteroary and oa are independently sel ect eéd from hydrogen,
al kyl, substi t ut edifhiokgrhethoxsl, kifhyorometdiyl hydrox R0 sakkoxp| ayena dNHy, HH(C;.

optional ly-substituted c al . heterocyclo, and heteroaryl; Rl12 is
sel ect ed ‘af/rom al W&y%qﬁéﬁb“a@/@ial kyl substituted with keto (=O) and/or
one to 25 tRy®BeclBdéd fMC@gﬂkﬁI&@smﬁ@d@!@mﬁalbg&mﬂmﬁr@ﬁemoxﬁl kyl, and

substituted al kyl; R14, Rl4a and Rl4b are independently sel ect ed from
hydr ogen, al kyl , widlwromethddcyanky+SRooar@Rz0, c¥BhdRal, kiNR20$@1Rn 0cS4Ray, and

SO L, - SoariaSSaffRarrt ek~ en ror D Radte 8 Ry BRepen; Ru6 i
one o thr oo R17OCFONE B85, IESS 15 D eb Bt R G olea
from halmpen, hal galdaityl, dndlfoeltsaiymembeied hekyayolo or EBRBharylOR23, - NR23R24,
R DN < T N TR T T
optional l'y sphshiRyl.ed WdrbeddN 8kl Lorlshb&fudEd Qikyl;
R, and Ry are independently selected from C;_salkyl, R;7, and C;.4alkyl substituted
with keto and/or one to two R;7;
15 Ry7is selected from halogen, hydroxy, Cj.4alkoxy, trifluoromethyl, trifluoromethoxy,
cyano, nitro, phenyl, benzyl, phenyloxy, benzyloxy, NH,, NH(C,.salkyl), N(C;.
salkyl),, cyclopentyl, cyclohexyl, or five or six membered heteroaryl or
heterocycle;
Ry is Cy.4alkyl, phenyl, Cs.scycloalkyl, or five-to-six membered heterocyclo or
20 heteroaryl;
Ryp and Ry, are selected from hydrogen, C;.4alkyl, phenyl, Cs.;scycloalkyl, and five-to-
six membered heterocyclo or heteroaryl; and
Ry7 and Ryg are selected from hydrogen, C;.4alkyl, phenyl, Cs scycloalkyl, and five-to-
six membered heterocyclo or heteroaryl.
25
In compounds of formula (I), preferably Rs is methyl, —CF3, or ~OCF;,
more preferably methyl; X preferably is —C(=O)— or —C(=O)NH-; and Y is preferably
—C(=0O)NH-. Preferably when X is —C(=0)NH—, R, is Cs.¢alkyl or substituted C;.
salkyl, more preferably C;.4alkyl or optionally-substituted benzyl. When X is
30 —C(=0)-, preferably R, is an optionally-substituted aryl or heteroaryl.

When Ry is a heterocyclo, advantageously it is selected from diazepinyl,

-19-



5 or cycl oal kyl or heterocyclo optionally substituted with keto(=0 and/or
one to three R26; R18 and R26 are independently selected from Cl_6al kyl
C2_6al kerwybD,2068190gen, hal oal kyl, hal oal koxy, cyano, ni PCE/USAM3002426

Cl_4al kyl am no, am noCl_4al kyl, hydroxy, hydroxyCl_4al kyl, al koxy,

Cl_4al kyl t hi o, phenyl, benzyl, phenyl oxy, and 10 benzyl oxy; R23 and R24 are
each i ndependenpholingb pipsriginy ramchpyyprdlidigeln said hitgtacyele Ibemjglqptlsndbbtti t ut ed

ros i Sl ectuiFHeRYARGYE to Blaet orfieh B, CorieRS By D aypr bt val iy

and het er ocyghdy Xandc m .54 fa (1%)
are those having for rmfu-o)(l a) R4]is @n%%eﬁ%rgéﬁr z)utl cal'ly-a Q ﬁergj zﬂyﬁamgdl ts,
pr odrugs, angyswidinylesr pyasingf QPtMell}esubstltuRSi with @y dkyl, halGEeh, hydroxOCH3; X

o0 S, iy s TR S . L s
opt i onal | y- s ulsdyidxyt RELNERCY Gk, mcpi '@cfé}ﬁ@ﬁ?ﬂ'cﬂbh@@?%?ﬁ?@()yhx f2>r 25

heterocycle, aryl substituted with at |east one RL zefo to two , or
when Y is - oestyered het@oanyker heigrosyslesel ect ed from - C(=O) R13, - CO2R13, and
-17 WD 2003/ 090912 PCT/ US2003/ 012426 -C(=0 NR13R13a; R4 is hydrogen,
C2_6al kyl, Cl1_4al kyl optionally substituted with one to three R17, aryl or
het eroaryl optionally substituted with one to three R16, or cycl oal kyl or

het er ocycl e opti opal | -substl uted with keto and/ or one to three R16;
5 R6a anﬁ‘5 R6b ar eﬂ?ﬁﬂé &Rt W&@@P’@@rﬂmﬁrﬁ’f’w&lf 8§ nis vosubstiugd or has

s uc(bstol) tut ;fl Msﬁmtem il GRSl SlbbiithR OB RO prebdrhily SOEAEFE DY .- Re7,
salkyl, halogen, trifluoromethoxy, trifluoromethyl, hydroxy, C;.4alkoxy, nitro, and

cyano, more preferably the substituent is Re, and is methyl or ethyl.

15 In compounds of formula (D, preferably ring B is a cycloalkyl, heteroaryl, or

heterocyclo ring selected from:
(R7)n

. o,
N\M%(Rﬂn ;‘_—I—/>\(R7)n , and ﬁ\MK ;
q

wherein E, G, J and K are selected from O, S, NH and CH,, provided that when qis0

B

2

then J and K are not simultaneously selected from O and S; and M is N or CH;
20 wherein each hydrogen atom of E, G, J, K and M may optionally be replaced
with an R; group;

Ry is selected from Cy.salkyl, substituted Cy.4alkyl, halogen, trifluoromethoxy,
trifluoromethyl, hydroxy, —C.4alkoxy, —C(=0)alkyl, ~0OC(=0)alkyl, NH,,
NH(C;.4alkyl), N(C1.4alkyl);, -CN, —CO,alkyl, -CONH,, -CONH(CH3),

25 —CON(CHz),, phenyl, benzyl, Cs_7 cycloalkyl, and five-to-six membered
heterocyclo or heteroaryl;

nis0,1 or2; and

p and q are selected from 0, 1, 2, 3 or 4, provided that p and q taken together are not
greater than 4.
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-0C(=0 al kyl, -NR27R28, -SR27, -NO2, -CN, -CQ02R27, -CONH2, -SQO3H,

-S(=0 al kyl, -S(=0aryl, -NHSQ2-aryl-R27, -S2NHR27, -CONHR27, and

- NHC( =O) NWB2603/@@1R11 i s cycl oal kyl, heterocycl o, or hetreraseyis/oopré onal |y
substituted with one to two R16; R13 and R13a are hydrogen, alkyl or
substituted al kyl; R12 and R16 are independently selected from C1. 4al kyl ,
R17, and Cl.4al kyl substituted wth keto and/or one to two R17; Rl7 is
sel ected from hal ogen, hydroxy, Cl_4al koxy, trifluoromnethyl,
trifluoronethoxy, 15 cyano, nitro, phenyl, benzyl, phenyl oxy, benzyl oxy,
NH2, NH(C1_4al kylq), : ag;g‘}; ' RIS
menber ed heter oar%/llcogll('p g?seé%%{;%‘:l%@’ an %‘%ﬂeg%&ygﬁp o}?gs gvg(lylggglgdﬁ%sr om
hydr ogen, Cleyéhipkopyl, qxhzsoiyl, or 88xazolyt whathkiy bnsustitufadvar-hag onssubstitmaiter e d

het erocycl o Qr..heteroaryl. 20 re preferred are c ounds. havi ng t he

for mit e 01 oSt SsGheAL amsfiredty ineRR ot PuRuC R tipustomioties.
is -=0-, gifushNh = Al -_J' ® ; is a
C3_7cycl oal kt§/1 8pt| Og&ﬂ?yﬁr@%%ﬁ% ute ,nghd)glﬁgl,fg)q(m@a%(% gglel\!\?g(ﬁgnber ed
het er oaryl ogplkyDnH(Ci,aditids | +CN] -edOyillh, -«DONH, phwnyRbenay],fCvieyclbalkyl and
menbered heterocyclo gptionally substituted wth gpne to two_R7, aryl

subst it ut ed kierte-six mepbgsad hstrrogyelo orhstesparylo ARR Oyl kWstbstivted Wilht h zero to

two R12, or Yo = . r

- C(=0) (al kyl w&&%ol’(y ?‘%%”“5'{(’& 156?%?3%‘2#’%%@%%*’*?@%@%‘%@?9{ ano.

C2_6al kyllo, QUofsapriferabdpRi; sk pyesaitlos is tCitatkowyt h one to three R17, aryl or
-18

Also preferred compounds are those of formula (2a) and (2b),

Réa 0
e Pz

R3 HN HN—B
R3 HN HN—B o ~Ny
Q ~ N Dan\ N J
Ryq \ N\N) (2a) R4b/ (2b)
15
and pharmaceutically acceptable salts, prodrugs, and solvates thereof, wherein:
R3 is methyl or CF3;
B is phenyl having at least one Ry substituent and zero to two R, substituents, or B
may be selected from:
Ry
" | Fa,
o AT ok
. Ny 7 TRpy , ° N G7\(R—,)n , and J\f/)j

wherein E, G, J and K are selected from O, S, NH and CH,, provided that
when q is 0, then J and K are not simultaneously selected from O and S; and M
is N or CH; wherein each hydrogen atom of E, G, J, K and M optionally may
be replaced with an R7 group;
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WO 2003/ 090912 PCT/ US2003/ 012426 heteroaryl optionally substituted with one
to three R16, or cycloal kyl or heterocycle optionally-substituted with
ket o (=Owoanay/mnoiene to three RL6; R6a and R6b are i ndeperuseonsloy243el ect ed
from hydrogen, Cl_4al kyl, hal ogen, trifluoronethoxy, trifluoronethyl,
hydroxy, Cl_4al koxy, cyano, NH2, NH(Cl_ 5 4alkyl), and N(Cl-4al kyl)2; R7

i s sel ect ed FrofhPEINE X kiye or st meamhenedeltbta@aryd aptigrally vabstiggad with up to two
trifluoronethoxy, g %ri fluoronet hyl, cyano, -SR20, -OR20, -NR20oR21,
-NR20SC2R21, -S02RIY, - S02NR2OR21, - CO2R20, - C(=0) R20 , -C(=0) NR20oR21,

- OC(=0) R20, RaiSstr@hiRIdRRiched MR 1FE)cRAkyl oamegéitu@@wlketob L
C3.7 10 cycl oal ky t 0-si X nmenbered heterocyclo or heteroaryl; R11

|, and five-
i s cycloal kyl, heP@F‘bE’K&{{tﬁé ﬁﬁ?”ﬁ)ﬁ‘ﬂ%?%@ﬂ)’é@ﬁ“@ﬁ@d Wﬁ@mmﬂmmydomm h one
to two RI®; R13R,0 ] ; I ti ed alkyl:; R12 and
R16 are i ndependently sz%églggw%%&;%%ﬁltéﬁsghﬁﬁg erqdﬁﬁqoacgp?}wl,
substituted withcyeapohyinaiyonalkory Hatvatkyt Haloalkoky, Biré, pieensk pB&lyRSkyfdrom
hal ogen, hydroxy,b&gz?ﬁo%l kOﬁ . tridfl uor.onet hiyl , _trifluoromethoxy, = cyano,
nitro, phenyl, benzy?, Pphe %//'?18%91, HREAYLETRUR I thypis opfiprally sabstipted withone
4al kyl )2, cycl openttplo Rgycl ohexyl, or five or six menbered heteroaryl or
heterocycle;  R19 is Cl1 4al kyl, phenyl, C3_7cycloal kyl, or five-to-six
menber ed het Brdtipwes aliyl, hatpeprotteiflaenoyiethory DirifludroRaahyly ey dserye € galkdxyom

hydr ogen,g CL. 4al ky; y | oal kyl , and five-to- six nenbered
Yikro 8{]&]& bghagg}ﬂég%gonﬁr 0

het erocycl o or heteroaryl, are sel ected from hydrogen,

et eroatyl .25 | mconmounds of Lot Ml e R R P
or - G:FB?/ ' n4 ‘)yﬂir%%'n%, ﬁy(?roxy,oélzglkgxs(/, p)h’enﬁ,r l?eneégll? pheynyloxyl, cs)r brr:lralzylz/)x&; ’
R11 is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two Ris;
Ri2 and Ry¢ at each occurrence are independently selected from hydrogen, alkyl,
15 trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, Cy.
salkylalmino, hydroxy, alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;
Rog is selected from Cy4alkyl, trifluoromethyl, trifluoromethoxy, halogen, cyano,
amino, Cj4alkylalmino, hydroxy, alkoxy, phenyl, benzyl, phenyloxy, and
benzyloxy;
20 nis0,1o0r2;and

pandgare0, 1,2, 3, or 4, provided that p and g taken together are not greater than 4.

Most preferred are compounds of formula (2a) or (2b), referenced above,
25  and pharmaceutically acceptable salts, prodrugs, and solvates thereof, wherein:
R3 is methyl,
B is selected from
a) cyclopropyl or cyclobutyl optionally substituted with one to two R7;

b) phenyl substituted with five or six membered heterocyclo and zero to two
30 R12, or

c) B is selected from one of:
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nore preferably nmethyl; X preferably is -C(=0- or -C(=ONH; and Y is

preferably

-C(=O NH. Preferably when Xis -C(=ONH, R4 is C2_6al kyl

subst i t utwo 20b3/0909al kyl , nore preferably Cl-4al kyl or PCT/US2003/012426

optionally-substituted benzyl. Wien X is 30 -C(=0) -, preferably R4 is an

optionally-substituted aryl or heteroaryl. Wien R4 is a heterocyclo,
advantageously it is selected fromdiazepinyl, -19 WO 2003/090912

PCT/ US2003/ 012426 m)r pi peri di nyl and pyrrol jdijpyl, said
het erocycl e bei ng o é‘“substff@‘/ﬁmh one to \I\Dq)\l‘-Q«f(R&l 4al kyl ,

hydr oxy, Cl1_4al koxy, , and/ or Bepn . \Wen X% - and R4 is
aryl or heteroaryl, preferabl y’R4 is pfenyl, pyridinyl, Spyrindinyl,
pyrazinyl, opti onal Nsthstituted wit £1q,4al kyI h Qgeq, hydr oxy, a
4al koxy, trifluor orr%—@ | 5tRPE1 uoro Ty oy ¥henyl ,  benzyl,
phenyl oxy, benzyl oxy, 2, NH(C1 4a| ) N( C1 4a| Ky 2) cycl opentyl
cycl ohexyl, or five or six nehbered het}groaryl or het ocycle. 10 In

conmpounds of fornul a (1) preferably henyl ri ng Ais unsubstitut ed or
one substituent. Sai l),gp,g,l subst i ms\pigeherably

selected fromd _
hydr oxy, C1_4al koxy, mQro and cyano, e preferab
R6a and is nethyl or ethyl. 15 In conpounds of formula (1), preferably ring
B is a cycloal kyl, het eroaryl or het erocycl o ring selected from (R7)n ,
selected fromO, S, NH and

hal ogen, fr f rorret hox Iuor onet hyl ,
he substituent

r ~(R7)n , anddﬁr Elfel)

CH2, provided that the /? "fare not sinultaneously
selected from 0 and:S; Se d Mis or BH\ 0 wherein each hydrogen atom of
E, G J, Kand M may optlonally e repl aced wth an R7 group; R7 is

selected from C1_6al kyl, substituted Cl_4al kyl, hal ogen, trifluoronethoxy,

5

10

15

20

R4, is phenyl or pyridyl optionally substituted with up to two Ry, as defned above;

Ry is straight or branched C, ¢alkyl or optionally-substituted benzyl;

Rea is methyl, ethyl, halogen, trifluoromethoxy, trifluoromethyl, hydroxy, methoxy,
ethoxy, or cyano;

R7, Ri2 and Ry are selected from Cp_4alkyl, trifluoromethyl, trifluoromethoxy,
halogen, cyano, nitro, amino, Ci-salkylamino, aminoCy_galkyl, hydroxy,
hydroxyCi.salkyl, haloC;.4alkyl, Cy_salkoxy, phenyl, benzyl, phenyloxy, and
benzyloxy; and

nisOorl.

Utility

The compounds of the invention are selective inhibitors of p38 kinase activity,
and in particular, isoforms p38c and p38f. Accordingly, compounds of formula q))
have utility in treating conditions associated with p38 kinase activity. Such conditions
include diseases in which cytokine levels are modulated as a consequence of
intracellular signaling via p38, and in particular, diseases that are associated with an
overproduction of cytokines IL.-1, IL-4, I1-8, and TNF-o.. As used herein, the terms
“treating” or “treatment” encompass either or both responsive and prophylaxis
measures, e.g., measures designed to inhibit or delay the onset of the disease or
disorder, achieve a full or partial reduction of the symptoms or disease state, and/or to
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trifluoronethyl, hydroxy, -Cl_4alkoxy, -C(=0 alkyl, -0OC(=0) al kyl, NH2,
NH(C1_4al kyl), N(Cl_4alkyl)2, -CN, -CQalkyl, -CONH2, -CONH(CH3), 25

- CON( CH3)w P 2p6B099912 benzyl, C3_7 cycl oal kyl, and five-t @C3ivs2msnivaeed

het erocyclo or heteroaryl; nis O, 1 or 2; and p and q are selected fromO,
1, 2, 3 or 4, provided that p and g taken together are not greater than 4.
-20 WO 2003/ aBeddi2, #6Eliors2 eseh), 2 4t the dizesp @udikerdef afdiomid miptoms.al so

preferred are conpounds where ring B is cyclopropyl, oxazolyl, or

i soxazol yl wﬁY kan referengs iends hﬁr@a% inbibitonpk E;EWB?{WW thpy megnshptd
substituent R{.pr I j el ected. fr. 6al kyl , hal n

trifluoronet §§§é§,p%§@raﬁ I%B%%%r%?‘ ﬁSS?I a,re W&l?lge@y %&fiégenﬁ?)gw loﬂ%(@gg?ll%fq{y leCNHZ

- OC(=0) al kyl inHibi#g 68 kind@! iddnk thalitfelcohldtkdl has suchfect s ’
phenyl , benz;/rf , IC%{i cycl ogl kyl, and five-to-six Snuwgrrbeﬁceﬁetser ocyclo or
het eroary$, ohibitiGg adlaist phe of)los bothutfgeBSai 4nid p38f dimmsys. am no, al kyl ami no,

hal ogen, trifluoronethyl, trifluoromethoxy, or cyano. 10 More preferably R7

i s not present orIﬂsiewtamesﬁmnyaﬂrﬁmwr@ag%ma@ SHREWdHotha dfose of
formula (2a) and (2b), 15 NH (2a) Rdb R3 (2b) and pharmaceutically

accept abl e sEpmsula b artrusghl imtreatinglpy38 asotihted eadditionscinelinding, tR8 noslimittdy| or
subst 1 t uent o & SIBRHIEE Bleasdl HroBRppities bestniBhie B Ebiders” 110 T

proliferative disorders, angiogenic disorders, infectious diseases, neurodegenerative

10  diseases, and viral diseases.

More particularly, the specific conditions or diseases that may be treated with
the inventive compounds include, without limitation, pancreatitis (acute or chronic),
asthma, allergies, adult respiratory distress syndrome, chronic obstructive pulmonary
disease, glomerulonephritis, rheumatoid arthritis, systemic lupus erythematosis,

15  scleroderma, chronic thyroiditis, Grave’s disease, autoimmune gastritis, diabetes,
autoimmune hemolytic anemia, autoimmune neutropenia, thrombocytopenia, atopic
dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis,
inflammatory bowel disease, ulcerative colitis, Crohn’s disease, psoriasis, graft vs.
host disease, inflammatory reaction induced by endotoxin, tuberculosis,

20  atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis, Reiter’s syndrome,
gout, traumatic arthritis, rubella arthritis, acute synovitis, pancreatic $-cell disease;
diseases characterized by massive neutrophil infiltration; rheumatoid spondylitis,
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
inflammatory disease, silicosis, pulmonary sarcoisosis, bone resorption disease,

25  allograft rejections, fever and myalgias due to infection, cachexia secondary to
infection, meloid formation, scar tissue formation, ulcerative colitis, pyresis,
influenza, osteoporosis, osteoarthritis and multiple myeloma-related bone disorder,
acute myelogenous leukemia, chronic myelogenous leukemia, metastatic melanoma,
Kaposi’s sarcoma, multiple myeloma, sepsis, septic shock, and Shigellosis;

30  Alzheimer’s disease, Parkinson’s disease, cerebral ischemias or neurodegenerative

disease caused by traumatic injury; angiogenic disorders including solid tumors,
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Il (R7)n ,

hydrogen atomof E, G J,

group;

"' N--f-171 " (R7)n , and 20 wherein E, G J and K are sel ected
fromO, S, NH and CH2, provided that when q is O, then J and K are not
si mul t anewosbes/®ediected fromO and S; and M is N or CHPCERhuESz@i301:26€h

menber ed het ecﬂmyﬂleo@aﬁchhﬂﬁidnyalﬁililnﬁdnitﬂdllﬁa&dlan'giohlaspvﬁ@ disesses RtQiditieuts
ranched C2- 6€I kyl.; cycl oal k% optionally substituted with keto
ap

strai ght or

up t SRS FatECtiqn

and/ or

neleling hepagfs o

up to two 5 RISCMV r&hidaldis, mgqr&gﬁgﬂn% pg}) 95 9%69%? Wkaddfh 0gen,

trifluoronethyl, cyano, hydroxy

phenyl ,

trlfluoronethox
Cl1_4al koxy,
het er ocycl o,

KOXy, nitro,

phen }ﬂcw«wamschdmnm btooke, heatteattactkts’ e hpfosiay Ivasgulan pypenplagia,n i s
optionaH
trifluoro

Cl_4al kyl al nlﬂlﬁced)[?]laiélé'ﬂﬁggregﬁldnserﬁbid}@hﬁé/ hnd/érf ﬂofdc%&&@%ﬂi@me and

subst

t K8

to t | ower. al

gons aseaeiaied Wﬁh@ﬁgﬁtazk@dnmndbemyld@swsyndm{z i s cycloal kyl,
or heteroaryl optionally substituted with one to two RI16;

Kand Moptionally may be replaced with an R7
-21 WO 2003/ 090912 PCT/ US2003/ 012426 R4a is phenyl or five or six

hal ogen,

3&51' tu F?r\alYJM.B‘?’SW&tqfe’&fnjurﬁyﬁ?m%mﬁa@%ﬁc REFUOphyy t ll‘l?F/’Pﬁb - ami no,

atigis B Ak hepatitistCIMEHN iptecdomnd/ or

al ogen, cyano, nitro, amno, C 4al kyl al’'m no, hydr oxy,

R12

and R16 at each ohl:%ddi@m:@3&d@ibitmgpéthiminwmioaéhhibttehh dxpoessioy e nghambleil kyl ,

15 trifl th trifl t al,o ano, nltro
421 kyl al m noPr oy kg BT S ol B endabBiBias i B oy

R26 is sabechied réfé@éﬂ d asbytisykygehsideld (CORIH! mébmrdhfg'l}f, |aH&lE19Hﬁtp@9Xya hal ogen,

cyano,

15
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associated conditions include edema, analgesia, fever and pain, such as neuromuscular
pain, headache, pain caused by cancer, dental pain and arthritis pain. The inventive
compounds also may be used to treat veterinary viral infections, such as lentivirus
infections, including, but not limited to equine infectious anemia virus; or retro virus
infections, including feline immunodeficiency virus, bovine immunodeficiency virus,

and canine immunodeficiency virus.

When the terms “p38 associated condition” or “p38 associated disease or
disorder” are used herein, each is intended to encompass all of the conditions
identified above as if repeated at length, as well as any other condition that is affected

by p38 kinase activity.

The present invention thus provides methods for treating such conditions,
comprising administering to a subject in need thereof an effective amount of at least
one compound of Formula (I) or a salt thereof. The methods of treating p38 kinase-
associated conditions may comprise administering compounds of Formula (I) alone or
in combination with each other and/or other suitable therapeutic agents useful in
treating such conditions. Exemplary of such other therapeutic agents include
corticosteroids, rolipram, calphostin, CSAIDs, 4-substituted imidazo [1,2-
Alquinoxalines as disclosed in US Pat. No. 4,200,750; Interleukin-10,
glucocorticoids, salicylates, nitric oxide, and other immunosuppressants; nuclear
translocation inhibitors, such as deoxyspergualin (DSG); non-steroidal
antiinflammatory drugs (NSAIDs) such as ibuprofen, celecoxib and rofecoxib;
steroids such as prednisone or dexamethasone; antiviral agents such as abacavir;

25



am no, Cl1_4al kyl al m no, hydroxy, al koxy, phenyl, benzyl, phenyl oxy, and
benzyloxy; 20 nis 0, 1 or 2; and p and q are 0, 1, 2, 3, or 4, provided

t hat p arwocoesaloen2t oget her are not greater than 4. MsPCpristesnedar e
conpounds of formula (2a) or (2b), referenced above, 25 and
pharmaceutically acceptable salts, prodrugs, and sol vates thereof, wherein:

R3 i s met hyl intiBrdlFerafilesicnt SucR By AltidireLate, lofiimdmitle, FK 306Qtablinyils, opt i onal |y
substituted with one to two' R7; b) phenyl substituted with five or six

menber ed hetRiograf) cyiotnir drugosuch asweathiptine aed cysjopbosphagudes diNEGf r om one of .

22 V0 2003/ 000912 oof B0 5 e RIS ARR G R AGE N cbfon o 7)1 © 7

rapamycin (sirolimus or Rapamune) or derivatives thereof.

5 The above other therapeutic agents, when employed in combination with
the compounds of the present invention, may be used, for example, in those amounts
indicated in the Physicians' Desk Reference (PDR) or as otherwise determined by one
of ordinary skill in the art. In the methods of the present invention, such other
therapeutic agent(s) may be administered prior to, simultaneously with, or following

10  the administration of the inventive compounds.

The present invention also provides pharmaceutical compositions capable
of treating p38-kinase associated conditions, including TNF-o., IL-1, and/or IL-8
mediated conditions, as described above. The inventive compositions may contain
other therapeutic agents as described above and may be formulated, for example, by
15 employing conventional solid or liquid vehicles or diluents, as well as pharmaceutical
additives of a type appropriate to the mode of desired administration (e.g., excipients,
binders, preservatives, stabilizers, flavors, etc.) according to techniques such as those

well known in the art of pharmaceutical formulation.

The compounds of Formula (I) may be administered by any means suitable

20  for the condition to be treated, which may depend on the need for site-specific
treatment or quantity of drug to be delivered. Topical administration is generally
preferred for skin-related diseases, and systematic treatment preferred for cancerous or
pre-cancerous conditions, although other modes of delivery are contemplated. For
example, the compounds may be delivered orally, such as in the form of tablets,

25  capsules, granules, powders, or liquid formulations including syrups; topically, such
as in the form of solutions, suspensions, gels or ointments; sublingually; bucally;
parenterally, such as by subcutaneous, intravenous, intramuscular or intrasternal
injection or infusion techniques (e.g., as sterile injectable aq. or non-aq. solutions or
suspensions); nasally such as by inhalation spray; topically, such as in the form of a

30 cream or ointment; rectally such as in the form of suppositories; or liposomally.

Dosage unit formulations containing non-toxic, pharmaceutically acceptable vehicles
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10 hal ogen,

| ~~~~ .. I (R7)n and /(R7)n X (R7)n SN(R7) / n 1~/ ~S5
Rda is phenyl or pyridyl optionally substituted with up to two R16, as

def ned abwoepos/®@dn2i s straight or branched C2_6al kyl or PCT/US2003/012426
optional |l y-substituted benzyl; R6a is nethyl, ethyl, hal ogen,
trifluoronethoxy, trifluoromethyl, hydroxy, nethoxy, ethoxy, or cyano; R7,
R12 and R16 ar dilsenkembp e hdramistired alTky tompduntlh oy deRtifistetediih b dexnomet hoxy,

nitro, am no, Cl 4a| k I am no, am _noCl_ 4al kyl, hydroxy,

hydr oxyCL_4af %q%?e fiox irgrpdigiy Telpase ereRiendrd rejeasy Himmedialsaplzgse or gheAgEbxy,  and
benzyl oxy; apdefit 309 bk acﬁévé& iwkth itabld a‘fﬂiﬁ&‘ﬁﬁ@%%oﬂ{pogllﬁ%né IBJ‘J?’ g&rtllm?l'ﬂrl?or e

sel ective inhibitors of p38 kinase act

In"partic I SO

p38a and p38fhe casgolbaxdéndgt yeleasonwish ddxscesfsuﬂoammbaut@n@ous li@pRnistar lostgtic n

treating
i ncl ude

10
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onditions associated with p38 kinase activity. Such conditions
P seBYER%i n whi ch cytokine | evel s are nodul ated as a consequence of

Exemplary compositions for topical administration include a topical carrier
such as PLASTIBASE® (mineral oil gelled with polyethylene).

Exemplary compositions for oral administration include suspensions which
may contain, for example, microcrystalline cellulose for imparting bulk, alginic acid
or sodium alginate as a suspending agent, methylcellulose as a viscosity enhancer, and
sweeteners or flavoring agents such as those known in the art; and immediate release
tablets which may contain, for example, microcrystalline cellulose, dicalcium
phosphate, starch, magnesium stearate and/or lactose and/or other excipients, binders,
extenders, disintegrants, diluents and lubricants such as those known in the art. The
inventive compounds may also be orally delivered by sublingual and/or buccal
administration, e.g., with molded, compressed, or freeze-dried tablets. Exemplary
compositions may include fast-dissolving diluents such as mannitol, lactose, sucrose,
and/or cyclodextrins. Also included in such formulations may be high molecular
weight excipients such as celluloses (AVICEL®) or polyethylene glycols (PEG); an
excipient to aid mucosal adhesion such as hydroxypropyl cellulose (HPC),
hydroxypropyl methyl cellulose (HPMC), sodium carboxymethyl cellulose (SCMC),
and/or maleic anhydride copolymer (e.g., GANTREZ®); and agents to control release
such as polyacrylic copolymer (e.g., CARBOPOL 934®). Lubricants, glidants,
flavors, coloring agents and stabilizers may also be added for ease of fabrication and

use.

Exemplary compositions for nasal aerosol or inhalation administration
include solutions which may contain, for example, benzyl alcohol or other suitable
preservatives, absorption promoters to enhance absorption and/or bioavailability,

and/or other solubilizing or dispersing agents such as those known in the art.

Exemplary compositions for parenteral administration include injectable

solutions or suspensions which may contain, for example, suitable non-toxic,
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20 intracellular signaling via p38, and in particular, diseases that are
associated with an overproduction of cytokines IL-1, IL-4, IL-8, and
TNF- a. Aswo=eds/dve91ei n, the terns "treating"” or "treat mPOT/USRHIGONIAGS

ei ther or both responsive and prophylaxis neasures, e.g., nmeasures
designed to inhibit or delay the onset of the disease or disorder, achieve
a full or papirembrallgdbcsptadle difuchhirSyRBAOFuck bs fafifiesie1, Sthatedid) Waldr, t 0 - 23
WO 2003/ 090912 PCT/ US2003/ 012426 alleviate, aneliorate, |essen, or cure the
di sease or dREgeLRIOlY, ap lﬁoml%smimla gloride\pelition o pEeE enitabledisRersing af n t o
inhibition o | p380

ki nase are |§1Vﬁm§ig g%&#&h&iﬁg% est'r’ %%%ﬁﬁ%%ﬁﬁl g?bo@a})pgfg ﬁgﬁ&sﬁﬁ%ﬂ t?'

p- 38cw ki nasecids ardudi@bleideeidconpound has such effectiveness for 5
inhibiting at | east one of, or both of, p38a and p38(3 kinases. In view of
their actjvity as i Bhéhplagrngfositiods fordectMliadasistraviiaclods sgpositafesul a (1)
are useful in treating p-38 associated conditions including, but not
linmited to, Whichmaneonsiy, fay emple suiRhloneamiiHEtaE sseipisats. sHebias Ge¢92ve bone
di sorders, S ggg

di seases, néﬁ?%%é gﬁ%&%%ﬁegh&g%ﬂﬁfg%%ses:ﬁan 1glrél |se§g%%P&ﬁg&h%&s

parti cul ar| ytempemtwpebutfliqgefyomdidridsselvein theseasleavityat releaye the drugeat ed wi t h
the inventive conmpounds include, without limtation, pancreatitis (acute or
cgr?ni c%_, ast Ihnra Thd eﬂdfginesamadmildfar@amol ouAd gf&ﬁte@'raémﬁiﬁﬁexﬁi{sﬂdﬂé@r&t h?h{ ogi C
obstructjve pul ngna i sease, gloperulonephritis, rheumatoid ar iti

syst eni cl{ up@'ée@%iéh%@eo%fl% dingry skil] iyt g%ié‘i‘ﬂaé‘ d ipglpdssicxemplarpiepags amowtaye’ s
di sease, aut g qmEm t d‘gg;lw@

aut oi mmune ng{rjt ropen|91<"’j1§ftﬁ(‘hﬂ;llaﬁ ué?y%gelﬁlégn /%lggllbc l?raﬁ??tk?ié &)rﬂﬂ)onl c

acti ve hepat pariday, wiyiak trtvermeaidgma'vﬁemd ina Isinghal doss of artthe ifam of inflividuaht or y

bowel di t itis, Croh di ft
nost di seaset Ve AR ASPyS Pot | Rt ErRARESi by Tt SRt B osi o 20
at her oscl er Ogiesificésé lewcHB@ETRDEdyDT doSeib T6xdnd paR i@ dr 8bjEct3hay B ¥arid

Reiter's syndrong,
15~ and will depend upon a variety of factors, including the activity of the specific

compound employed, the metabolic stability and length of action of that compound,
the species, age, body weight, general health, sex and diet of the subject, the mode and
time of administration, rate of excretion, drug combination, and severity of the
particular condition. Preferred subjects for treatment include animals, most preferably

20  mammalian species such as humans, and domestic animals such as dogs, cats, horses,
and the like. Thus, when the term “patient” is used herein, this term is intended to
include all subjects, most preferably mammalian species, that are affected by

mediation of p38 enzyme levels.

Compounds of formula (I), including the compounds described in the

25  examples hereof, have been tested in one or more of the assays described below and

have shown activity as inhibitors of p38c/f enzymes and TNF-o.

Biological Assays

Generation of p38 Kinases
30 cDNAs of human p38a., B and yisozymes were cloned by PCR. These cDNAs

were subcloned in the pGEX expression vector (Pharmacia). GST-p38 fusion protein
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gout, traumatic arthritis, rubella arthritis, acute synovitis, pancreatic
(3-cell disease; diseases characterized by massive neutrophil

i nfiltratworeoydeeumat oi d spondylitis, gouty arthritis &aa/uskévsnizaeehritic
conditions, cerebral malaria, chronic pulnmonary inflammatory di sease,
silicosis, pulnonary sarcoi sosis, bone resorption disease, 25 allograft

rej ections, {ayetprésdd KBl mlaﬁncﬁptﬁlﬂda ﬁdlﬁ‘b@étbﬂﬂ,peﬂé(@BF&ffﬁu@econdar y to
infection, neloid formati on, scar tissue fornation cerative colitis,

pyresis, i nflMQERPEranbymsHSelwathione gerosn RIS fusion p%@nmsmcwéed by
| |
nyel oma-reé a{n gﬁﬁ%%%ﬁi é(ﬁ{sgﬁllilvelgaagﬁfrw& Oﬂg‘%égaé A Cotengffﬂfnngpulﬁlé .

nyel ogenous a, netastatl anona
nyel oma, sephy sffinitg phromabgraphy. e(i:‘mhsﬁmuge]lylaoﬁstK{OG Mag peersed sccdrdisgse,

Par ki nson. s di sea ral .j scheni rqQdegenerati ve di sease
caused by tr ﬁ‘l‘?ﬁ?arugi‘% I‘fflj éfr%%&fg E}‘?f‘égé%&ggﬁﬁ i %cl udi ng solid tunors,
-24 WD 2003/ ’@W&%’rggiétﬁggﬂ’@#éﬁl Qlagéaji;ﬁM@Seovascul ization, and infantile

haemangi onas hepatitis infection
(i ncludi ng hepat i Heparfizdicpaart wholBbod wesphtditddsiréin hedthy vodireedrs.on  and

sohon o i SRAAAHEER Dipod o oRisa o A (RBMES) BRIy eh HrgR b aredood

hyper pl asi a, py PiceBIIAG u@&&sft?@?ddlén?&ﬁftﬁfb%ht%h Al MdS0kped 2R eSH R nradidi ac
hypertrogtg thro i'n- i nduced pl at el et aggregati on, endot oxem a and/ or

t oxi ¢ shbtk @%drlarfaﬂ nan@ay vediim (REM! medivoi mrédnmtlﬁ%pfe@étba@ma@mm)
.Lon

endoper oxi da In additi h| ors of t

Chhi bt rhe. 38 RPYES Rk psioR s bR oA S N sk Sordpdingt Bicroh€ipRting

pr ost agl andi imaa@@omecmm dRtainiff b&%‘DMS(E’ﬁd@Q\)vell tidfheauB@rerptitey foeg to as
cycl ooxygenase-2 ( COX- 2}590 Accordi n I tional p38 associated conditions

i ncl ude ede n’&“nlﬁ‘?ﬁaﬂt&% i 00 ylofdP Sa(ﬁgo BHPH st%&bwa%@ea addesia élefmeélrsusmswn
_head ac _he paﬁrﬂi t%g g cfgg v}@y 1n%ﬁl%;£§cgfor B?sl at %é}"@ 0\9{ %hﬁéutbht?orp ?ﬁe] CultHF

I nventive trea ete Fnary vira ECtIOHS

such as |z nt m\éafuﬁﬁwas Eﬁlﬁ%ﬁeﬁ%ﬂa stdr&pdt udpr, TREtq, e&icehﬂraﬁdneiﬂ thPmBdithTWWas
infectious anemia virus; or retro virus
quantified using a standard ELISA kit (Pharmingen-San Diego, CA). Concentrations

c-fr—r

of TNF-a and ICs¢ values for test compounds (concentration of compound that
inhibited LPS-stimulated TNF-a production by 50%) were calculated by linear
regression analysis.

20 p38 Assay

The assays were performed in V-bottomed 96-well plates. The final assay

volume was 60 1 prepared from three 20 £ additions of enzyme, substrates (MBP
and ATP) and test compounds in assay buffer (50 mM Tris pH 7.5, 10 mM MgCl,, 50
mM NaCl and 1 mM DTT). Bacterially expressed, activated p38 was pre-incubated

25  with test compounds for 10 min. prior to initiation of reaction with substrates. The
reaction was incubated at 25°C for 45 min. and terminated by adding 5 4 of 0.5 M
EDTA to each sample. The reaction mixture was aspirated onto a pre-wet filtermat
using a Skatron Micro96 Cell Harvester (Skatron, Inc.), then washed with PBS. The
filtermat was then dried in a microwave oven for 1 min., treated with MeltilLex A

30 scintillation wax (Wallac), and counted on a Microbeta scintillation counter Model
1450 (Wallac). Inhibition data were analyzed by nonlinear least-squares regression

using Prizm (GraphPadSoftware). The final concentration of reagents in the assays
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15 infections, including feline inmunodeficiency virus, bovine

i munodefi ciency virus, and canine inmunodeficiency virus. Wen the terns
"p38 assowpavedewndi ti on” or "p38 associ ated di sease oPCTAIS@3MEL426 ar e
used herein, each is intended to enconpass all of the conditions
identified above as if repeated at length, as well as any other condition
that is affeatecdTP200Y [pI®]KTRSEMEAVIBP (S¥amal AV 1898 SPk/vidll §88,1 IOMNINUS
provi des nethods for treating such conditions, conprising admnistering to
a subj ect i n2REPMIQN-3%t an effective anbunt of at |east one conpound of
Formula (I) or a salt thereof. The nethods of treating p38 kinase-

associ ated conditions nay conprise adm ni stering conpounds of Formula (1)
al one or 25 INEoRrodatii@nbWIIPS-S@alaeéd®Micand/ or other suitable

t herapeutic agents useful 1n treating such conditions. Exenplary of such
ot her thet apeuti c Migedalbicfemalgcd-8atneks ebageeHerlasLabsy ndftraatmentgionpst i n,
CSAl Ds, 4-su ] 4 Ll da - i i . di osed.i.n.US Pat .
o, 4, 200, 7500 it bbbty i SORUKD RSOOSR EFSE S8l S ox e,
and ot her i nmilihbBdpRigemysuspendediin bterile saling. r Nagtyonaiutedates) iibd WweresedgeEh as

deoxyspergual i DSG) ;. .non-steroi dal ntiinflammatory drugs (NSAIDs) such
as i buprofe n!’y ?QZBSH%pﬂa%%W @88&?%‘}56 dtas PBfa&eds (PEFITR ¥ap peparateshand or
dexarmet hasongaal gatingi mh-amﬁ%ﬁc&%ho@ssbf&%ﬁwcfaa ELESA Mg g&%Q S

PCT/ US2003/ 012426 antiproliferative agents such as nethottexate,

| ef | unom@e, nERBREtuarsanghictioss (R&EPSystams; Miyteapalis, ). ugs such as

azat hi prine and cycl.ophospham de; .TNE-a .inhjbitors such . as tenidap,

anti- TNF anti bodi agSStS mg&?l&%\ger?ﬁ@n%%gﬁggr%ﬂyﬁamggﬁm&e OI?_;%OI i mus or
Rapanune) or irjestion AlThY 6mph@ids Gfere Bostl @itﬂéi(h‘é%uﬁiehﬁbné Hels3BRMbhCinAGEBhLS
when enpl oyed .i.n conmbination with the conpounds of the present invention,

may be used, VélisleeQusohtilizing ag@ése anounts indicated in the Physicians'
Desk Reference (PDR) or as otherw se determ ned by one

15 Abbreviations
For ease of reference, the following abbreviations are employed herein,

including the methods of preparation and Examples that follow:

Ph = phenyl
Bz = benzyl
20  t-Bu =tertiary butyl
Me = methyl
Et = ethyl
Pr = propyl
Iso-P = isopropyl
25 MeOH = methanol
EtOH = ethanol
EtOAc = ethyl acetate
Boc = tert-butyloxycarbonyl
DCM = dichloromethane
30 DCE = 1,2-dichloroethane
DMF = dimethyl formamide
DMSO = dimethyl sulfoxide
TFA = trifluoroacetic acid
THF = tetrahydrofuran
35 HATU = O-(7-Azabenzotriazol-1-yl-N,N,N’,N "-tetramethyluronim
hexafluorophosphate
KOH = potassium hydroxide
K2COj; = potassium carbonate
POCI3 =phosphorous oxychloride
40  EDC or EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
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of ordinary skill in the art. In the nmethods of the present invention, such
ot her therapeutic agent(s) nmay be adm nistered prior to, sinmultaneously

wi th, or Wol2o@mong210 the admi nistration of the inventi PeTasepsOnzidzc The
present invention also provides pharnmaceutical conpositions capable of
treati ng p38-kinase associated conditions, including TNF-a, IL-1, and/or

| L-8 nediat mPEgafﬁiisbpl@pyleﬂ@Mﬁﬁﬁ@ri bed above. The inventive conpositions
nay contai n HEBEeN-Kydes8Pesioufardaidsat@ds described above and may be

formul ated, {PEPBAARL-GhloRYerbenfiPiYi Ng conventional solid or liquid
vehi cl es or W%‘@? | as pharnmaceutical additives of a type

appropri aj e NQOHES 1 r%ei red admnistration (e.g., excipients,
bi nders, pre grvapi vees, flaqbl I zers, flavors, etc.) according to techni ques
such as thosg PECRBown in_the art of pharnaceutical fornulation. The
cormpounds of L &y BRLAYD OfgHDBR adni ni stered by any means suitable 20 for
t he conditi ofiR g Ijaue SBated, which may depend on the need for site-specific
treatment orLquldBtity of drug to be delivered. Topical administration is
general 110 pmdfemildititéror skin-rel ated di seases, and systematic treatnment
preferred foplLeanicesliness or pre-cancerous conditions, although other nodes
of delivery geexgagyenpl ated. For exanple, the conpounds may be delivered
orally, suchygs miligRengpor m of tablets, 25 capsules, granules, powders, or
l'iquid formulgdjLomged Ncluding syrups; topically, such as in the form of
sol uti O”Pq SHSRSOSLAR 169 | s or ointnments; sublingually; bucally;
parenteral l Yin agm\}/ﬂ%{bcut aneous, intravenous, intranuscular or
i ntrasternal T nj_ec TN OF | Qf usi on techniques (e.g., as sterile injectable
ag. or non-ag. °§%Ef£ﬁ‘ﬁ§en&?eragﬁﬁs ensi c;ns); nasal | y such as by inhal ation
spray; topi cBiHbyT I reﬁt‘i"ﬂtﬂ‘?e(?’?%?tﬁ? of a 30 creamor ointnent; rectally
such as in t ¥ of 8t ofateifidosi t ories: or |iposomally. Dosage unit
f or mul at?®bnsa®ERBENSNg non-toxi ¢, pharmaceutical |y acceptabl e vehicles -26
WO 2003/ 0909TRCrahitUsgeud@uatageply di | uents nay be adni ni stered. The
conpounds naliPBE =abiigh pesfoenade liquid choormatography

RP HPLC = reverse phase HPLC

LC/MS = high performance liquid chromatography/mass spectrometry

25 MS =mass spectrometry
NMR = nuclear magnetic resonance
mp = melting point

30 In the Examples, designations associated with HPLC data reflect the following
conditions:
a. Column: YMC ODSA S-5 5u C18 4.6 x 50 mm; Solvent: solvent A = 10%
MeOH/90% water/0.1% THEF, and solvent B = 90% MeOH/10%water/0.1% THF;
Method: 4 min gradient;
35 b. Column: YMC s5 ODS 4.6 x 50 mm; Solvent: solvent A = 10% MeOH/90%
water/0.2% HsPO,, and solvent B = 90% MeOH/10% water/0.2% HzPOy;
Method: 4 min gradient.

40 Methods of Preparation
Compounds of formula I may generally be prepared according to the following

schemes and the knowledge of one skilled in the art, and/or the methods described in

-31-



suitable for imedi ate rel ease or extended rel ease. |Inmedi ate rel ease or
extended release may be achieved with suitable pharnmaceutical conpositions
or, partiwol2aed0p0912 the case of extended rel ease, w thPdeEnisceEs/0s24eh as
subcut aneous inplants or osnotic 5 punps. Exenplary conpositions for
topical admnistration include a topical carrier such as PLASTI BASE(r)

(m neral oi | Ugglatend applichtinnl SegiahNoene)036298 matar 995981828, ihtdpérafedhefin|

adm ni stration include suspensions which may _contain, for exanple

m crocryst al PY Fréererder Jn diseschesmes, SisatoRRsR bR Yol gi thind e ds descibed odi um

al gi nate as i I spa; Vi ! er,
and sweet en%rgmosfrele%%rn ?ﬁgﬁg%rgg?%hZugﬁé 1262@ rt ostg ntljgv/\f#&?lgé(% eengzr)@?gsgnd

i medi at e r eheagenatlplshisstisuted cychoakeyt, leterocicin, of betemagyiping in farmubc@y st al | i ne
cel lul ose, dical.cium @P?ﬁﬁﬁ@;e starcg magnesi um st earate and/or | act ose
and/ or ot-her TSI wifput I gp the g8 ShOMRAY * di si ntegrants, diluents and

| ubricants such as those known in the art. The 15 inventive conpounds may

al so be orally delivered by sublingual and/or buccal admnistration, e.qg.,
wi th nol ded, conpressed, or freeze-dried tablets. Exenpl &yn conpositions

may include fast-dissolving diluents such as mannitol, |a¢tpgse, sucrose,
and/ or cycl odextri ns- so i ncludeg i ch fornul atiops e high

nol ecul ar  wei ght;e-?pi nts such;gs'g%:el Nl oses (AVI ) OK pol yet hyl ene
glycol s (PEQ; ané2f.exerpirep) t 0 ai Nugos@,)adheshone s s

hydr oxypr opyl ceIIqus@l(HP ), hydroxyﬁﬁopyl met hyl cel | ulloge (HPMO),

sodi um car boxynet hyl cellul ose (SCMC), and/or nal eic anhydri de copol yner
(e.g., GANTREZ(r)); and agents to control release such as polyacrylic
copolymer (e.g., CARBOPOL 934(r)). Lubricants, glidants, flavors, coloring
agents and stabilizers may al so be ad%ﬁ for, ease of fabrication and 25
use. Exenpl ary conpositions for nasal or inhalation adm nistration
i ncl ude ﬁ?Iutions whi ch may contain, for exanple, benzyl alcohol or other
sui tabl e*¥ preservati ves, absorption pronoters to enhance absorption and/ or

bi oavai | abi | it Y(Rg)m (Re) (Re)m
x, 6 m‘\, H NG H
Il oy —(COCh: « I N Hp / Pd N
0N then B-NH, O2N ‘B > HoN ‘B
o] o o
1 2 3

Commercially-available compound (1) can be reacted with oxalyl chloride
15  with heating and then concentrated in vacuo and reacted with an amine B-NH, in the
presence of a base, such as diisopropylamine, in an organic solvent, such as DCM to
yield compound (2). Compound (2) can be reacted with hydrogen in the presence of a
catalyst, such as Pd, in an alcoholic solvent, such as EtOH, at rt to afford compound
(3). Compound (3) can then be used as in Scheme 2 to produce compounds (8) of
20  Scheme 2.

Scheme 2
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and/ or other solubilizing or dispersing agents such as those known in the
art. 30 Exenplary conpositions for parenteral adm nistration include

i nj ect ablwo 28@/090910ns or suspensi ons whi ch rmay cont ai n, PCaUSenampi4ee

sui tabl e non-toxic, -27 WO 2003/090912 PCT/ US2003/012426 parenterally
acceptabl e diluents or solvents, such as mannitol, 1, 3-butanediol, water,
Ringer's solution, an i-sgtofi ¢ sodium chloride solution, or other suitable
di spersing or wetting an uspendi ng agents, Tngl di%% synt heti c nono- or
di gl ycerides, and fatty acydy, jowgkuding ol eic aci

conpositions for rectal adm Nisfirati on iwnelude sup 03} +€s  which may
contain, for exanple, suitabHe tbn-irritating excipfentls, such as cocoa
butter, synthetic glyceride esters or polyethyl ene §fycol s4 which are solid
at ordinary tenperatures but Tiquefy and/or dissolve in the rectal cavity
to rel ease the drug. The effective anmount of a conpound of the present

i nvention may be 10 determ ned by one of ordinary skill in the art, and

i ncl udes exenpl ary dosage QEDunks dor a manmal of fromabogt 0.05 to 100

nmy/ kg of body wei ght of actige Gk und per day, ﬁhi@h ﬁay\\e adm ni st ered
in a single dose or T the fag \pfn&ﬁﬁivkd&ak—adivide QS s,Nsuch as from
1to 4 tines per day. It wilP be erstood that the Ospecihfc dose | evel
and frequency of dosage for any partiegular subject may be vari éd 15 and

wi || depend upon a variety of factors, including the activity of the
specific conpound enpl oyed, the nmetabolic stability and |l ength of action

of that conpound, the speégi.es, age, body weight, ge g)al heal th, sex and
di et of the subject, the a% time of adm nistraty®8n, rate of
excretion, drug conbinatio ndySeverity of the parjfzﬁLFﬁwcondition.

t

B

Preferred subjects foftteatnedt Pncl ude aniymal sg, rafethably 20
manmal i an speci es such as humai¥s, and donest}® a such as dogs, cats,
horses, and the like. Thus, when the term "payi&qty jls usedrherein, this

termis intended to include all subjects, nmost pref®rably mammal i an

species, that are affected by
/ R 4R8NH

(R6)m
II\{IIO
R, HN B
R8R4N S \N o
o \ N\N/) 8

3-methyl-1-pyrrole-2,4-diethyl ester can be reacted with chloramine in ether
5  to produce compound (4). Reacting compound (4) in formamide with acetic acid
produces compound (5). Compound (5) can be reacted with DIPEA and POCl; in
toluene to produce compound (6). Compound (6) can be reacted with DIPEA and
compound (3) in DMF to produce compound (7). Compound (7) can be reacted in
THF with NaOH to produce an acid intermediate which upon treatment with HOBt,
10  EDCI and the appropriate amine (NR;R;0) in DMF produces compounds (8).

Compound (3) can be prepared by 1) reacting commercially-available 4-
amino-3-methylbenzoic acid and N-(fer-butoxycarbonyl)anhydride in THF to

produce a Boc-protected aniline intermediate; 2) reacting the aniline intermediate with
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medi ati on of p38 enzyne |evels. Conpounds of formula (1), including the
conpounds described in the 25 exanpl es hereof, have been tested in one or
nore of twe aewmys2descri bed bel ow and have shown acti PCryuSa@3siomiaiei t or s
of p38a/f enzymes and TNF-a. Biological Assays Ceneration of P38 Kinases 30
cDNAs of human p38a, (3 and yi sozynes were cloned by PCR. These cDNAs were
subcl oned i n-GhdmptExknexpprepgl)-Gretivdcirbediihldar tmddoallori@ST-HOBL, f Wad OMFOL ei n
-28 WO 2003/ 91 USZOO /012426 was expr.essed j .. Coli and purified
from bact eri %Poﬂ@gilhé’t difingtrppthpxyamipe E}ﬁ‘gf’glt] %ﬁﬂ%\&r DEodues 6%@0
agar ose. p38Ffdt§dt&p NERLBbYyaNRSe AntdriRlet; Pind | 5 UBALNBY iy ¢ Ehethogcyam%c} t
Inity

constitutively active MKK6.” Active p38 was separated from MKKb6
chr onmat ogr aphyermediate iinua i sphitionaof NGl MKkdiowars te peoditce decnumondi cag 290 a5

Rai ngeaud: et Bi ol 1247- TNE- a Progdycti on by
ps o i at BEepesRte s Misrufep slRbhT @%ﬁ%ﬁ Blekereq 5 ah eyl

heal t hy vol umteers. Peripheral bl ood nononuclear cells (PBMCs) were
purified from human whol e bl ood by Ficoll- gpaque density gradient

centrifugation and resuspended at a c tion 10 of 5 x 106/m in assay
medi um (RPM nedi um containing 10% fetal bovine serun). 50 ul of cell

suspensi on was i ncubate th 50 uI of test conpoun 4X concentration in
assay medi um cont ai ni ng in 96-well tissue ture plates for 5
mnutes at RT. 100 u %ng/m st ock) was Ht ted to the cell

suspension and tRe vvas° i ncub®Y ¥PHf or 6 oho Nt 37C. EgRK8hing

i ncubation, the,g e A5 nmedi um was col | agt g gtored at -20C TNF a
concentration inHhe meﬁll umwas quantified usi ng aVstandard ELI SA kit
(Phar mi ngen- San Di ego,9 CA). Concentrations of TNRpa and |1 C50 val ues for
test compounds (concentration of conmpound that

Hblj@\(m‘ HATU, Hunig's base :
BNH, HN B

o -
e = N-methylpyrrolidinone o Xy o
Rempy” N N\N/)

N Ra~y” N\ N\N/)

11 12

10

A substituted hydroxamate (9) can be reacted with acid, such as HC], in
anhydrous MeOH, to afford compound (10). Compound (10) can be
reacted with an aq. base such KOH with heating to form compound (11). Compound
15 (11)is reacted with an amine B-NH, in the presence of a coupling reagent, such as
HATU, and a base such as diisopropylamine, in an organic solvent, such as N-
methylpyrrolidinone to afford compounds (12). Hydroxamate (9) can be prepared as
outlined in Schemes 1 and 2 and/or as shown in US patent application Serial No.
10/036,293.
20

Scheme 4
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i nhi bited LPS-stinulated TNF-a production by 50% were cal cul ated by |inear
regression analysis. 20 p38 Assay The assays were perfornmed in V-bottoned
96-wel | pweatess/0901e final assay volume was 60, ul preparea/dseansiottizee 20
,al additions of enzyme, substrates (MBP and ATP) and test conpounds in
assay buffer (50 MM Tris pH 7.5, 10 v\M MB02, 50 nmM NaC and 1 nM DTT).
Bacterially exph , acti v%g@d p38Rwas~pre-incubated 25 . th test
conpounds for 10 rior® o8 nitiat i dhe? eact Hofd i t h S|0 {®s. The
reaction was i fffubat effat 25Cfor 4% n” #dBterninated BN a¥ArNG B pl of
0.5 M EDTA to each sanple. The reaction nixture was aspirated oHlto a
pre-wet filtermat Busing a Skatron M cr#96 Cell Harvester (Sk&tron, Inc.),
then washed with PBS. The filtermat was then dried in aih;i\/ owave oven for
1 mn., treated M\éith MeltilLex A 30 gcintillation wax (V\al/@gp\\amd count ed
on a Mcrobeta sci¥tyld adi on couner |Mbdel 1450 (V&I gadiN NBTBi on dat a
were anal yzed Ry nregr ¥l easd= afes —regressi on gy Pri 2m

(G aphPadSoftware). The final con Wfation of r EYPEnfsni nl t he assays -29
WO 2003/ 090912 PCT{sUS2003/ 012426 ar @sATP, 1#M ['y-33P] ATP, 8 nM; MBP
(Sigma, #ML891), 2,ug/well; p38, 10schde2) and DVMSO, 0.3% TNF-a Production
by LPS-Stinulated Mce 5 Mce gBalb/c female, 6-8 weeks of RQe, Harl an
Labs; n=8/treatnment group) Weri\’i ll;jqegdi ed intraperitoneally \tl %Smlg/ kg

| i popol ysaccharPHELPS;  E coin rhe 0L1taweidn  Si gma) mgudpeided i a

sterile saline. N nety m nufess|at eH, m ce mm,e sedat®d SE02: §2
i nhal ation and a bl oodHe® _was obtained. Serum Wa_étls rad ed and
anal yzed for TNF-al pha concent¥ations by comercial ‘ELI SA a"ésay per the 10

manuf acturer's instructions (R& Systens, M nneapolis, M\). f8est conpounds
were adm nistered orally at various tinmes before LPS

Commercially-available compound (13) can be reacted with a sulfonyl

chloride in the presence of a base, such as TEA, in an organic solvent, such as DCM
5  toyield compound (14). Reaction of compound (14) with hydrogen in the presence

of a catalyst, such as Pd in a solvent, such as MeOH, yields compound (15). Reaction
of compound (15) with chloride (6) (see scheme 2) in an organic solvent, such as
DM, at rt affords compound (16).

Reaction of compound (16) with aq. KOH with heating affords compound

10 (17). Compound (17) can be reacted with an amine R;NHj; in the presence of a

coupling reagent, such as EDCI, and a base such as diisopropylamine, in an organic

solvent, such as DMF to afford compound (18).

Scheme 5

15
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I njection. The conpounds were dosed either as suspensions or as sol utions
I n various vehicles or solubilizing agents. 15 Abbreviations For ease of
r ef er encewotzhes/@odikowi ng abbrevi ati ons are enpl oyed her @cm/usSconslouzizeg t he
met hods of preparation and Exanples that follow. Ph = phenyl Bz = benzyl
20 t-Bu = tertiary butyl M = nethyl Et = ethyl Pr = propyl Iso-P =

| sopropyl 25 MeOH = net hanol tO—| = et hanol Et OABs =gt hyl acetate Boc =
tert-butyl oxycarbonyl moromat hane 30 D@*;ﬂ\l, 2-di chl or oet hane

DMF = di met hyl for Mam e N t hyl sul f ®xi FAOz trjf roacetic
acid THE = tetrgh uran3 HE 0 )N —M
O (7- Azabenzot gtoaz 4}/I -N, N, N——N—»t etra y ¥m hexaf | uor ophosphat e

KOH = potassi um h&/ roxide 2 K2C03 = potassi um carbonate POC13 =phosphorous
oxychl ori de see scheme 2) 19

Rs

X |
, R HN NO, R-NHg, EDC, HOB Ry HN”No,
=N DMF 0 ANy
NN RasN” NN, 7
H
20 21
RG Rs
g P
Hp, Pd-C Rs HN X NH, B-N=C=0 Rs HN. X NJLN'B
MeOH WM 0 s Ay HH
H H
22 23

Chloropyrrolotriazine (6) (see Scheme 2) can be reacted with an aniline (13)
(e.g., see Scheme 4) in anhydrous DMF at rt to afford compound (19). Reaction of
5  compound (19) with an aq. base such as NaOH with heating affords compound (20).
Compound (20) can be reacted with an amine R4NH, in the presence of a coupling
reagent, such as HOBt, with or without a base such as diisopropylamine, in an organic
solvent, such as DMF to afford compound (21). Compound (21) can be reacted with
hydrogen in the presence of a catalyst, such as Pd/C, in an organic solvent, such as
10 MeOH to afford compound (22). Reaction of compound (22) with an isocyanate in an

organic solvent, such as DCE affords compound (23).

Scheme 6

-36-



40 EDC or

EDCI = 1-(3-Di net hyl am nopropyl ) - 3-et hyl carbodi i m de

hydrochl ori de -30 WO 2003/ 090912 PCT/ US2003/ 012426 DI PEA =
di i sopr opybevésydsearzne HOBt = 1- hydroxybenzotri azol e hydraraS20n3CPB26 =

m chl or operbenzoic acid NaH = sodi um hydride 5 NaOH = sodi um hydroxi de Pd
= pal | adi um Pd/ C = pal | adi um on carbon mn = m'nute(s) L=1»1iter 10 nL =
milliliter pL:m'croIithr g = gram(s) ng = R Ilgram(s) not = nol es 15
mol = mllinole(s) nmeq Illequmbalent RT roomtenperature ret.
t. = HPLC retention tiopN (W NNELS) o, 5, OF BN NngNd’rat ed 20 aq. =

aqueous TLC = thin | ayer chromat ography HPLC = hi gt pHrformance |iquid
chromat ography RP HPLC = meverse ph
| i qui d chromat ography/ nass spectromék

WPLC LGS = hi gh performance
*

10

R
6 R, C

AN 0O
| + N
NN Ny B BOC & ) T
H H 'N
25 6 (see scheme 2)
R R
JQBH I\
Ry BN S ONTNRB R, BN >ONTNP
\y H H s T \w B H
Et0,C— n_ J HOC— y
N N
Rg
A )(l)\
couplin A B
_coupnng R, BN g g
R4NH, WN
RN NN 7
H 28

Commercially-available compound (13), can be reacted with carbonyl
diimidazole and an amine B-NH; in an organic solvent, such as DCE, to yield
compound (24). Reaction of compound (24) with hydrogen in the presence of a
catalyst, such as Pd, in an alcoholic solvent such as EtOH affords compound (25).
Reaction of (25) with chloride (6) in an organic solvent, such as DMF, affords

compound (26). Reaction of (26) with aq. NaOH with heating affords product (27).

Product (27) can be reacted with an amine R4NHj in the presence of a coupling
reagent, such as EDCI, and a base such as diisopropylamine, in an organic solvent,

such as DMF to afford compound (28).

Scheme 7
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25 M5 = nmass spectronetry NVR = nucl ear nagnetic resonance np = nelting
point 30 In the Exanpl es, designations associated with HPLC data refl ect

t he fol | oworegos/wendi ti ons: a. Columm: YMC ODSA S-5 5u CP8TAISB008/0D126rm

Sol vent: solvent A = 10% MOH 90% water/0.1 % THF, and solvent B = 90%
MOH 10%vater/0.1 % THF;, Method: 4 mn gradient; 35 b. Colum: YMC s5 ODS
4.6 x 50 mm Sol vengriggeo! vegt A = 1B McOJoRO% wWasse/ 0.a H3PO4, - and
solvent B = 90% McOH/ 10%ywat er/ 0. 2% H3PO4; Method: 4 Wi n gradient. 40

Met hods of Preparation Zﬁ%ounds of fornmuta™ nmay genekal Ly _be prepared
according to the follow ng®Eschenes and the knowl e%ge ofNon&R®i 1 1ed in the
art, and/or the nethodedescribed in -31 WO 2003/ 09121 PCT/ US2003/ 012426
US patent applications Serial Nos. 10/036, 293 and/ or 09/573, 829,

i ncorporated herein by ref %B(Eé@e. IN?{the schenes, the groups R -R7, X Y,
m n and p are as descri bed ergl 8r corrpoun%s gf ForanuIa (I'). The
reference to "B" is i to /n onpass an optafrI NS y*Cubstit ut ed

cycl oal kyl, heterocycl o, or hetergary®OQR ng in formul a’f 1), 5 including

wi thout limtation the rings shovm astzlb(R7)n , € N--d ;14-(R7)n and Schene
1101

b
R’00C x! RP00C CN
COORb _EUC_N> / \ b
N NMP N COOR
4c H d H

X'is halogen

Scheme 7 shows methods for making compounds (4a) (see scheme 2), wherein
Rj3 is amino (4b), halogen (4c¢), or cyano (4d). Glycine ethyl ester (29) can be added to
5  an alkyl alkoxy methylene cyanoacetate at from rt to 80°C to obtain compound (30).
Compound (30) is cyclized to form pyrrole (4b) upon treatment with a strong base,
such as lithium hexamethyldisilazane, at from —78°C to rt in an organic solvent such
as THF. Pyrrole (4b) can be converted to a halide using sodium nitrite in an organic
solvent, such as DMF, and a halide source, such as CuBr to yield compound (4c).

10 Compound (4c) can be converted to compound (4d) using CuCN in an organic solvent
such as NMP at elevated temperatures. Alternatively, compound (4b) can be directly
converted to compound (4d) using sodium nitrite in an organic solvent, such as DMF,
and a cyanide source such as CuCN. Compounds (4a)-(4d) can be used as described
in previous schemes (e.g., Scheme 2), to form compounds of Formula (I) herein.

15

Scheme 8
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(cod)2 1\ 1 HH2 / Pd (RE)m, Un then B-NH2 02N 0 2 0 3 0 _
Commerci al | y-avai | abl e conpound (1) can be reacted with oxalyl chloride 15
wi t h heatwogoesmdosinen concentrated in vacuo and react edPairfus2ens/oanmee B- NH2
in the presence of a base, such as diisopropylan ne, in an organic

sol vent, such as DCMto i eld conpound (2). Conpound (2) can be reacted

w th hydrogen in th&Cpresence of a catal yst, mwach Pd, in an al coholic
sol vent, such as Jg tO aff\¢f d comaound Conpolonek Reddencan t hen

be used as in Sch 0 produee—conpeounds of| 20"8chere—2—Sehere 2 WO
2003/ 090912 PCTEdS20 P&Jggzs Hrg BaRi 0 - CL+HIN-NB0 3 O 6AdRiope
5 31
H;C 0
1) R4MgBr, THF - o . i POCl;
2) Jones Reagent R, \ N\N/) 100°C
Acetone
32 ' 33
(R6)m\
A
H;C Cl Re)m D—Y-B
o} Ny \,\ H,c BN
N\~ J\/_Y_B Q = N
Ry N HoN
R \ N, N/)
34 DMF * 35
5 Reduction of the ester group of pyrrolotriazine 5 (see Scheme 2) with a

suitable reducing agent such as LAH in an aprotic organic solvent such as THF
produces the alcohol (31). Alcohol (31) is oxidized to the aldehyde (32) with a
suitable oxidant, such as Jones Reagent. Aldehyde (32) is reacted with a suitable
organometallic reagent (such as phenylmagnesium bromide) to afford an intermediate

10 secondary alcohol product that is subsequently oxidized to ketone (33) with a suitable
oxidant, such as Jones Reagent. A chlorinating agent, such as POClIs, is used to
convert (33) to chloride (34). Chloride (34) is reacted with an aniline in a suitable
solvent, such as DMF, at 1t or elevated temperature to provide product (35), a
compound of formula (I).

15

Scheme 9
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N,BO7 RARSNH RRo N,B 8 3-nethyl-I|-pyrrole-2,4-diethyl ester can be
reacted with chloramne in ether 5 to produce conpound (4). Reacting
conmpound Wo)20e3n9baemanm de with acetic acid produces conporn$2¢B)12480mpound
(5) can be reacted with DIPEA and POC13 in toluene to produce conpound
(6). Conpound (6) can be reacted with D PEA and conpound (3) in DVMF to
produce conpound (7). Conmpound (7) can be reacted in THE with NaOH to
produce an acid internmedi ate which upon treatment with HOBt, 10 EDClI and
the appropriate ami ne (NR2R10) in DMF produces conpounds (8). Conpound (3)
can be prepared by 1) reacti N@eGQmer cially-availahl e 4-

am no- 3- met hyl benzoi ¢ acid and [ (jtert-butoxycar bony gnhydride in THE to
produce a Boc-protected anil g diate; 2) reh ng phe aniline
intermedi ate\wi th R33 2003/ 09091a PCT/ U %
- (3-di met hyl am®opr %- et hybmgr bodi i i de hydrachl ori ee, HPBAL-rand DIVF,
fol | owed by addi t hoxyamrme hydr nd DI PEAtoproduce a
BOC- protected &+ ne IBXM/ de internedi ¢, eacting t h&HF

met hoxyam de internediatedgn a solution of HO i d| oxane to produce
conpound (3) as a 5 hydrochloride salt. Al ter naBével y, conmpound (3) can be
prepared as shown in Schene 1. Schene 3

R (R6)m\
( G)m/\/ ,\ I g
NS l OH H;C HN B
HN
HaC HO N o]
OH ~ N 0 BNH,, BOP \\ N MnO,
_ N. ~
N
\ . A DMF 38 THF
37
(R6)m
(R6)m /\/
N7 ] H
| H N N.
X N_ 1) RyMgBr, THF H,e N B
mc HN B o I
0 o) " N
S 2) PCC, DCM A )
N. —
N~ Ry N 40
39

Coupling of compound (6) (see Scheme 2), with the appropriate amino
benzoic acid in DMF affords compound (36). Reduction of the ester group of
compound (36), with a suitable reducing agent such as DIBAL-H in an aprotic organic
solvent such as THF produces the alcohol (37). Alcohol (37) can be reacted with an

10  amine RNHj; in the presence of a coupling reagent, such as BOP, in an organic
solvent, such as DMF, to afford the product (38). Product (38) is oxidized to aldehyde
(39) with a suitable oxidant, such as MnO», in an organic solvent such as THF.

Aldehyde (39) is reacted with a suitable organometallic reagent (such as
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RA&-N H 9 HCO/ MOH R4- N H OH HATU, Hunig's base BNH2 N m

et hyl pyrrolidinone 11 10 aq. KOH 12 A substituted hydroxamate (9) can be
react ed wotro@sioodgizsuch as HCL, in anhydrous MeOH, to aCfrarsdoosomeend
(10). Conpound (10) can be reacted with an aq. base such KOH with heati ng
to formconpound (11). Conmpound 15 (11) is reacted with an amne B-NH2 in

t he presenceplighyinapaufilimgomeRY & ifford 46 hntaﬁnedr&is&' kbcoadaty alcbnslq)rsmﬁh tHa$
di i sopropyl am ne, in an organic solvent, such as N nethyl pyrraolidinone to

afford conpolisaesegyently Prizeskianthg ketpog (40xithe itablg ceifianls suGasiiGled in
Schenmes 1 and 2 and/or as shown in US gatent application_ Seri aI No.
10/ 036, 293. 20 Scheadditipn] otheyrorgeginds oofopmuln Ipy be prepared using procedures

generally known to those skilled in the art. In particular, the following examples
5 provide additional methods for the preparation of the compounds of this invention.
The invention will now be further described by the following working examples,
which are preferred embodiments of the invention. HPLC purifications were done on
C18 reverse phase (RP) columns using water MeOH mixtures and TFA as buffer
solution. These examples are illustrative rather than limiting. There may be other
10  embodiments that fall within the spirit and scope of the invention as defined by the

appended claims.

Example 1
H;C
H
HN N\v
H;C
(o) N o
/0 \ N‘N/)
15 H3C
Step A:
H;C
H
I :I\ N
HoN \V
Y (1A)
20 To a solution of 3-amino-4-methylbenzoic acid (5.12 g, 33.9 mmol, 1.0 eq.), EDC

(9.97 g, 52.0 mol, 1.5 eq.) and 4-(dimethylamino)pyridine (0.89 g, 7.3 mol, 0.2 eq.) in DMF
(100 mL) at 0°C was added cyclopropylamine (4.0 mL, 57.7 mol, 1.7 eq.) dropwise. After
stirring for 15 min., the cold bath was removed, and the reaction mixture was stirred at rt

overnight. Volatiles were removed at 50°C under reduced pressure. The residue was diluted
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0" O SA'"'BOO+ S EH®RC H2N ~-NBH15 C 14 N'N) 6 (see schenme 2)
O, NO"SB HH2/ Pd EEQRC R O ag. KOH HN~ 1 NS:B coupling N H RANH2 ' N
WO 2003/090912 PCT/US2003/012426

10

15

20

25

with water and extracted with DCM (3x). The organic layers were combined, dried over
sodium sulfate, and concentrated in vacuo to give an oil. Silica gel chromatography using
DCM:MeOH (20:1) afforded compound 1A as a yellow oil (6.98 g, 108 % yield). HPLC Ret.
t. = 0.637 min.; LC/MS (M+H)" = 191.09".

Step B:

H,C cl
)

=" >N
/0 \ N\N/)
HsC (1B)

To a suspension of the starting oxopyrrolotriazine (3.00 g, 13.6 mmol) in
toluene (45 mL) was added dropwise phosphorus oxychloride (1.90 mL, 20.4 mmol)
and N,N-DIPEA (2.37 mL, 13.6 mmol) successively at rt. The resulting mixture was
heated at reflux for 36h, allowed to cool to rt, and then poured into an ice-cold
mixture of sat’d sodium bicarbonate solution (150 mL) and toluene (60 mL). The
organic layer was separated and the aqueous layer extracted with toluene (3 x 50 mL).
The combined extract was washed with sat’d sodium bicarbonate solution and brine
and dried over anhydrous MgSO,. Evaporation of solvent in vacuo afforded

compound 1B (3.26 g, 100% yield) as a yellow solid.

Step C: Example 1

A solution of products 1A (1.60 g, 8.40 mmol, 1.6 eq.) and 1B (1.30 g, 5.40 mmol,
1.0 eq.) in DMF (13 mL) was stirred at rt overnight. Water was added and the precipitate
collected by filtration, washed with water, and dried. Trituration with diethyl ether afforded
Example 1 (1.70 g, 80% yield) as an off-white solid. HPLC Ret. t. = 3.190 min.; LC/MS
(M+H) " =394.31".

Example 2
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17 18 H Commerci al | y-avail abl e conpound (13) can be reacted with a sul fonyl
chloride in the presence of a base, such as TEA, in an organi c sol vent,
such as DEbI2Boxwoszel d conpound (14). Reaction of conmpowred/US2enB/0ni4é
hydrogen in the presence of a catalyst, such as Pd in a solvent, such as
MeOH, yields conmpound (15). Reaction of conmpound (15) with chloride (6)
(see schenme 2) in an organic solvent, such as DM~ at rt affords conpound
(16). Reaction of conpound (16) with aqg. KOH with heating affords conpound
10 (17). Compound (17) can be reactedHyd an am ne RZNH2 in the presence

of a coupling reagent, such as EDClI, and hpasegsuch as dii sopropyl am ne,
In an organic solvent, such as DVF tqpaf 0 fpound (18). Schene 5

11020\ . J PCT/ US2003/ 012426 15 MK 1T/ O S K/V -N B 15 WO
2003/ 090912 6 (see schene 2) R@M
\ N\N/)

HO

A solution of Example 1 (0.86 g, 2.20 mmol, 1.0 eq.) in THF (4.0 mL) and 1 N
5 aqueous NaOH (9.0 mL, 4.1 eq.) was stirred at 60°C overnight. After cooling to rt, the
reaction mixture was concentrated in vacuo but not to dryness. To the solution at 0°C was
added 1 N aqueous hydrochloric acid until it was acidic and the precipitate was collected and
dried to afford crude Example 2 (0.51 g, 64.0 % yield). HPLC Ret. t. = 2.400 min.; LC/MS
(M+H) " =366.06". The filtrate was then extracted with EtOAc (3x) and the organic layers
10 were combined, dried over sodium sulfate, and concentrated in vacuo to give Example 2

(0.035 g, 4.4 % yield).

Example 3

H3C
H
N

mc HN \V
o o

S \j\]
\ N. =
NH °N
e ~

15

A solution of Example 2 (0.026 g, 0.071 mmol, 1.0 eq.), EDC (0.021 g, 0.11 mmol,
1.5 eq.), HOBt (0.015 g, 0.11 mmol, 1.5 eq), n-butylamine (0.015 mL, 0.15 mmol, 2.1 eq.)
and DIPEA (0.040 mL, 0.23 mmol, 3.2 eq.) in DMF (0.20 mL) was shaken at rt overnight.
20  Water (1 mL) was added and the precipitate collected by filtration, washed with water, and
dried to give Example 3 (0.021 g, 70% yield); HPLC Ret. t. = 2.883 min.; LC/MS (M+H) * =
421.18 ",
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13 NO2 R4-NH2, EDC, HOBt DMF 20 22 NH2 B- N=C=0 PCT/ US2003/ 012426 NO2 aq.
NaOH R3 HN v -N02 21 23 0 NIk NB HH Chloropyrrolotriazine (6) (see
Schene 2)woanomorieacted with an aniline (13) (e.g., S@ETHSR@IW12P6i n
anhydrous DMF at rt to afford conpound (19). Reaction of 5 conpound (19)
with an aq. base such as NaOH with heating affords conpound (20). Conpound
(20) can be reacted with an amne RANH2 in the presence of a coupling
reagent, such as HOBt, with or without a base such as diisopropylamne, in
an organic solvent, such as DVF to aE-’&!EElﬁéﬂﬁ&ound (21). Compound (21) can
be reacted with hydrogen in the presence of a catalyst, such as Pd/C, in
an organi c solvent, such as 10 MeCH to afford conpound (22). Reaction of
conmpound (22) with an isocyanate in an. organic solvent, such as DCE

af fords conpound (23). 19 H,C !
me HN N\v
0 Ny 0
Ry—NH \ N\N/) 1d)
5

Compounds having the formula (Id), above, wherein R4 has the values listed in
the following Table, were prepared following the same procedure described for

Example 3, using the appropriate amine in place of n-butylamine.

10

Ex. # R, M+ H)* | HPLC Ret. t.
(min)

4 /\? 393.30 2.29°
3C

o=

5 Hsc>\§ 407.27 2.51°
HsC
6 G, 469.35 3.08"
7 407.21 2.56°
HyC

8 \/\}L 421.18 2.88°
HsC

9 423.17 222
H3C\o/\}L
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Scheme 6 WD 2003/090912 PCT/ US2003/ 012426 13 R6 CDI then B-NH2 02N 24 1 0 O
NINB HHCO HN~~ Nx NB + EEQ2C N J 25 Et 2C HRC 27 coupling RANH2 O
NAN. B H BvGamsgoedial | y- avai | abl e conpound (13), can be peaatSea3ini14he
carbonyl diim dazole and an amne B-NH2 in an organi c sol vent, such as
DCE, to yield 5 conpound (24). Reaction of conpound (24) with hydrogen in

the presence of a| catalyst,| such as\;d\,; I n aﬂ%%étohol |2(?22$0I vent [such as

Et OH af f ords conpqund 5).

11 513.15 3.16°
-

0
12 D_% 405.07 2.34%
14 CHs— 379.17 2.05%
15 O/\\ ﬁ 478.17 1.61%
N
16 3\,1 423.20 2.03?
HO/\/\%
17 HiC 421.22 2.74°
Hacﬁ
18 HO\% 485.92 2.68%

19 49959 | 2.89°
(8
N

20 456.19 1.74°
\ N

21 456.18 1.67°
\ ¢
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Reaction of (25) with chloride
affords conpound (26).

in an organi c sol vent, such as DV,

(6)

Reaction of (26) wth ag. NaOH with heating affords

product (W®)2003/@paduct (27) can be reacted with an am n@CRANRR3IOMR4RHE

presence of a coupling 10 reagent,
in _an organi ¢ sol vent,

di i sopropyl am ne,

such as EDClI, and a base such as
such as DMF to afford conpound

28). HHNO A R18

4b 30 N ~COORb H Sandneyer Rxn

( H ag. NaCH 6 (see st 2) EShsrge?V\D
2003/ 090912 PCT/ USZOOI;;€12426 RoOOC. 29 Ba@ig&t Hz.ﬁi; COORb OOCCN AM
H

00\ CN 4c
N /

Examples 23-24

H,C
H
HN N
HsC \<7
0 N 0
S N
\~N.
Ry N (Ie)
5 ‘

Compounds having the formula (Ie), above, wherein R4 has the values listed in
the following Table, were prepared following the same procedure described for
Example 3, using piperizinylamine and morpholinylamine in place of n-butylamine.

10
Ex.# |Ry (M+H)" | HPLC Ret. t.
(min)
23 b 433.12 2.73*
O
24 ”7'\, 435.44 2.08°
(—‘N
W,

Examples 25-27
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X1 is hal ogen CuCN NMP 4d H COORb Schene 7 shows net hods for making
conpounds (4a) (see schene 2), wherein R3 is am no (4b), halogen (4c), or
cyano (4dwo200ymine et hyl ester (29) can be added to 5 &aTalSR§U3/0atREOXY

nmet hyl ene cyanoacetate at fromrt to 80C to obtain conpound (30). Conpound
(30) is cyclized to formpyrrole (4b) upon treatnment with a strong base,
such as |ithium hexamethyl disilaz8ste, _at from-78C to rt in an organic

sol vent such as THE Pyrrole (4b) ca comertq,ld to a halide using sodium
nitrite in an organic solvent, s ME;Nand<a hal i de source, such as
CuBr to yield conpound (4c). c) ngesconverted to conpound
(4d) using CuCN in an orga a5 NWP at CBb evat ed
tenperatures. Alternatively/ ¢ rlg (4b) can be directly converted to
conmpound (4d) using sodi M triteN'n an organi ¢ sol vent(If)such as DMF, and
a cyani de source such as CuCN. Conmpounds (4a)-(4d) can be used as descri bed
in previous scher@o‘mpmlgis haﬁagmﬁoﬂhulat(ﬁ) fwdienein Raphasi thdsvabfes Estedn the( 1)

herein. 15 Sch 2003/ 090912 THF, reflux N4 1) R4 THE N 2
Jones Re agenTab? low, were prepared % Al_'owmg the same procedure descr%%g for )

Examples 1 through 3, using the appropriate amine in place of n-butylamine, and in

5 place of cyclopropylamine in Step 1A, (¥)-trans-ethoxycyclopropylamine, which was

prepared following Steps A-D, below.

Step A: -

0
1Y)

10

To a well stirred mixture of ethyl vinyl ether (47.9 mL, 0.500 moL) and Rhodium (II)
acetate dimer (0.221 g, 0.500 mmol) in diethyl ether (10 mL) was slowly introduced ethyl
diazoacetate (10.5 mL, 0.100 mol) in diethyl ether (30 mL) via a syringe pump at rt over 8
hours. The insoluble material was removed by filtration through Celite, and the excess ethyl

15  vinyl ether and solvent were evaporated in vacuo. The residue was distilled in vacuo to give
product 25A (10.3 g, 65% yield) as a colorless oil which was a mixture of cis and trans

isomers in a ratio of approximately 1:1.

Step B:
(0]

0
20 HOJL"IA/ ~CHs (25B)

To a solution of product 25A (10.3 g, 65.4 mmol) in MeOH (200 mL) was added a

solution of NaOH (7.85 g, 196.2 mmol) in one portion, and the resulting solution was heated

-47-



PCT/ US2003/ 012426 31 33 (R6) m (ROnrl -Y-B H2N 34 DWVF Jones Reagent Acetone
35 5 Reduction of the ester group of pyrrolotriazine 5 (see Schene 2) with
a suitabwe wedyeding agent such as LAH in an aprotic or@amius2eslovené such
as THE produces the alcohol (31). Al cohol (31) is oxidized to the al dehyde
(32) with a suitable oxidant, such as Jones Reagent. Al dehyde (32) is

reacted withytgeffiiki forBhe THRMHEIRAREHES boicentr&8g 8ider (vatiain aFhPheidyé Wag acidified
brom de) to afford an internediate 10 secondary al cohol product that is

subsequent | ywigkt & BEd tq pHigd ardeew@ssedmithﬁ@%(%b’lfhe coImbinghergarig Phagswas

Jones Reagen. inatd , ] c
(33) to chl %‘.6&’3@@5@5@@% Eﬁg’&gtg‘?g%sof‘}séﬁ?’é’g’z’fgd i prbduck 358, (896 £009SHdla) as
sui tabl e sal acderiess silovhicis whlviEmistiirer ¢f cdy arell rewatiseinére ipe rajowfepproxmaielydel.

product (35), a conpound of forrmula (1). 15 Schene 9 -39 WD 2003/090912 COH
0 5

e O\n/g«zA/o\/Cﬂs

H:C 0 (25C)

A mixture of product 25B (1.00 g, 7.68 mmol), diphenylphosphoryl azide (1.82 mL,
10  8.44 mmol), and TEA (1.18 mL, 8.47 mmol) in anhydrous #-BuOH (30 mL) was heated at
90°C for 27 h. The volatiles were evaporated in vacuo. The residue was diluted with 10%
Na,COs solution (30 mL) and extracted with diethyl ether (4 x 30 mL). The combined
organic phase was washed with brine, dried over MgSQOy4, and the solution was concentrated
in vacuo. Silica gel chromatography (40% Et,O/hexane) of the residue afforded product 25C
15  (0.901 g, 58% yield) as a colorless oil which was a mixture of cis and trans isomers in a ratio

of approximately 15:85 in favor of trans isomer.

Step D:

A mixture of product 25C (0.881 g, 4.38 mmol) and 1 N HCI (20 mL) was heated at
20 reflux for 5 h. After it was allowed to cool to rt, the mixture was extracted with diethyl ether.
The aqueous layer was adjusted to pH = 11 with 1 N NaOH solution, and then extracted with
diethyl ether (4x). The combined organic phase was dried over MgSO, and evaporation of
the solvent gave (¥)-trans-ethoxycyclopropylamine (0.224 g, 50% yield) as a slightly yellow

oil.

25
Ex. # R, M + H)* HPLC Ret. t.
(min)
25 /% 43723 2.29
H,C
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(RE)m r"

5 39 Coupling of conmpound (6) (see Schene 2),
benzoi c awDR00INIBNE af f or ds conpound (36).

conpound (36),

PCT/ US2003/ 012426 Mh02 6 DMF THE 0 2) PCC, DCM (R6)m H HN NAB 40
with the appropriate am no
Reducti on of PChaSe@B®n24g6 oup of
with a suitable reducing agent such as DIBAL-H in an aprotic

organi c sol vent such as THE produces the al cohol (37). Alcohol (37) can be
reacted wwth an 10 arE e F‘J\IHZHlCn t.he rd%iégce of a%%gupl i ng reagent, such
as BOP, in an orgdnic “"sol vent, , to afff t he prpduct (38).
Product (38) is oXidi zed tq al (Ijs,chy e 39) with a|suitable ox]dant, such as
Mh02, in an organl c—sotvent—such—as—THi- A'thh'y'u 139\ s—eacted with a
sui t abl e organonet|al | i29 redgent BGugh as$1812BIN N B Q9R4NgBr THE | -40

Example 28

To a solution of Example 27 (30.0 mg, 0.0585 mmol) in DCE (6 mL) was added BBr;

at 0°C. The resulting mixture was stirred at rt for 20 min., then quenched with water. The

mixture was adjusted to pH =9 with sat’d Na;COj3 solution and extracted with EtOAc (3x).

10

The combined organic phase was washed with brine and dried over MgSO4. The solution

was concentrated under vacuum and silica gel chromatography (6% MeOH/CHCI5) of the
residue afforded Example 28 (3.2 mg) as a white solid. HPLC Ret. t. = 3.09 min. (b);
LC/MS (M+H) * = 485.38".

15

Examples 29-30
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WO 2003/ 090912 PCT/ US2003/ 012426 phenyl magnesi um bromi de) to afford an

i nternedi ate secondary al cohol product that s subsequently oxidized to

t he ket orw0o(24@yo9o#12h a suit abl e oxi dant, such as PCC. | mcadszen3somn426t her
conpounds of formula | nay be prepared using procedures generally known to
those skilled in the art. In particular, the follow ng exanples 5 provide
addi tional nethods for the preparation of Hg ounds of this invention.
The invention will now be further described e fel |l owi ng working
exanples, which are preferred enbodi nent wention. HPLC
purifications were done on C18 revefie phase (RP) col &ms usi ng water MOH
m xtures and TFA as buffer sol uti ~exampl & are illustrative
rather than limting. There may be 10 gnbodi nents that fall within
the spirit and scope of the invertign %mﬁxned by the appended cl ains.
Exanple 1 RAC 15 Step A RIC @iy 20 To a solution of ([0

3-am no- 4- net hyl benzoic acid (5.12 g, 33.9 nmol, 1.0 eq.ﬁ, EDC (9.97 g,
52.0 nol, 1.5 eq.) and 4-(dinmethyl am no)pyridine (0.89 g, 7.3 nol, 0.2 eq.)
in DM (100 nL) at 0C was added cycl opropylamne (4.0 nmL, 57.7 nol, 1.7

eq.) dropw se. st fo 1 IR... the bat.h empved, and
the reaction m xt ?Iél \)/\1)35{5f élf‘l}' f;g{ml,?][ar&gqv\@?{lel&ﬁﬁas&gfzgﬂuﬁé@ﬁ%@ﬁﬁ?em)ved
at 50C underdegmchearbeww@re Pleparee $ollbvEnEtR sdivlepiréstdurdd d¥¥CriBEOR090912
PCT/ US2003/ 01242 th water and extracted with DCM (3x The aqrganic

| ayers wer e Bxamp! ﬁ%han%t@aimpr%@r%@ﬁtwﬁdecycm@w ARERR St A n vacuo
to give an Oj;eihhihfi@ i9lacE BE ATRLRGRARNY USI ng

Ex. # B M +H)* HPLC Ret. t.
(min)

29 % 469.50 3.02°
H

30 g H 411.22 2.26
. F

Example 31
10
H;C
H
N
H,c HN /N\o
(@) [ 0] —~
\_N
I

NH
me—/

Step A:
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DCM MeCH (20:1) afforded conpound IA as a yellow oil (6.98 g, 108 %yield).
HPLC Ret. t. = 0.637 min.; LM (MH + =191.09+. 5 Step B: (1B) To a
suspensi owoabox (@913t arti ng oxopyrrol otriazine (3.00 g, P8TAssawmslo)24e 10
toluene (45 nL) was added dropwi se phosphorus oxychloride (1.90 niL, 20.4
mml) and N,N-DIPEA (2.37 nL, 13.6 mmol) successively at rt. The resulting

m xture was heated at reflux for 36h, B®Figmed to cool to rt, and then
poured into an ice-cold mxture of sat’ dt'\au/r’%bi carbonate solution (150
m.) and toluene (60 nlL). The organkg | &fer~wa¥y swpar ated and the aqueous
| ayer extracted with toluene (3 XWQS The conbi ned extract was
washed wi th sat'd sodi um bi carbon sql utj on and brine and dried over
anhydrous MgSO4. Evaporati or;lfcloi/‘séiﬁvent “Nh vacuo af#%ded conmpound 1B
(3.26 g, 100%vyield) as a yelflow solid. Step C Ex&ndMe 1 20 A sol ution of
products IA (1.60 g, 8.40 mmol, 1.6 eq.) and 1B (1.30 g, 5.40 mol, 1.0

eq.) in DV (13 nL) was stirred at rt overnight. Water was added and the
precipitate collected by filtration, washed with water, and dri ed.

Trituration with diethyl. ether affor Exanple 1 (1.7 0% wield) as
an of fwhi te sol | Gomppid el ¥l BreblH TR TR fockdltes achped USRI ,°°
Exanple 3 - %p%t%@drﬁﬁ&%lﬂ)/ﬁ’ﬂﬁ%&@@@ieﬁl&ﬂ?eq)réseﬁoéssignea velficEsanpl e 1
(0.86 g, 2.20 mol, 1.0 eq.) in THE (4.0 nL) and 1 N 5 aqueous NaCH (9.0
nL, 4.1 eq.)ngereoiqdrhesqin By reforenesser ni ght. After cooling to rt, the
reaction m xture was concentrated in vacuo but not to dryness. To the

sol ution at ®epBas

A mixture of compound 31A, 3-aminoisoxazole (0.30 mL, 4.06 mmol), benzotriazol-
1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (0.720 g, 1.63 mmol), and N-
10  methylmorpholine (0.54 mL, 4.91 mmol) in DMF (4 mL) was heated at 65°C for two days.
The mixture was diluted with EtOAc and washed with water (2x), 10% Na;COj3 solution, and
brine. The solution was concentrated in vacuo and the product isolated by preparative HPLC.

HPLC Ret. t. = 2.48 min. (a); LC/MS (M+H) * = 434.11",

15 Examples 32-38

Compounds having the formula (Ig), above, wherein B has the values listed in
the Table provied below, were prepared following the same procedures described for
Example 31, using ethylamine in place of propylamine to make the starting compound

and in Step B, an appropriate aminoheteroaryl in place of aminoisooxazole.

20
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added 1 N aqueous hydrochloric acid until it was acidic and the precipitate
was col lected and dried to afford crude Exanple 2 (0.51 g, 64.0 %yield).
HPLC Ret .w0D.2063/@209100 min.; LC M5 (MrH) + = 366. 06+. ThecCiustemoe242as t hen
extracted with Et OAc (3x) and the organic |ayers 10 were conbi ned, dried
over sodium sulfate, and concentrated in vacuo to gi ve Exanple 2 (0.035 g,

4.4 %yield). Bxagple 3|15 H3C A solutid¢n of Ex I e 0. 071
mmol, 1.0 eq.),P(E%%O. D21 g, 0P11 mmol, 1( "'e&ggp q&ﬂj‘ﬁ% g, 0.11
mol, 1.5 eq), jp-butylahine (0. 015 M @ 15 mm| 2 1 Mind ) PEA
(0.040 ni, 0.23 nmgh, 3;2 eq~p in DM (0.20 mg3¢vas shakeQ.6gt rt |overnight.
20 Water (1 nmL)| was addgd an e\precipitate collectjed by filtrgtion,
washed with watler, and |dried Ig’;ve Exanple 3 (0.021 g, 70%yigld); HPLC
Ret. t. = 2.883 mn.; LJI\/B ( + 421.18 +. -43 |WD 2003/ 090912
PCT/ US2003/ 012426 Exanp| e 22 Conpounds hayi ng the [for mgl a, (Td)|, above,
wherein R4 has [t he3val ugs If in the folf g Tdabl e, Rer e priepar ed
foll owi ng the sjame procgdure |des ri bed ffor Exanple 3, using the
appropriate amne in plpace olN OElyl amfne. 10 Ex. #R4(M + H)+HPLC Ret. t.
(mn) 4H3C393. 302. 29a 5H3C~_) 4Q7,272.51a H3C
CH;
HsC
34 }:'\I/S 450.19 3.01°
CH
NI\)‘ 3
35 N 420.14 2.52°
0
N—g
36 :ﬁ/s 437.13 2.65°
)
N—y
37 :ﬁ/o 420.25 2.23
1)
38 S 419.22 2.32°
iw
N—y
H
Example 39
H,;C
H
N
Y
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6H3c- 469. 353. 08a 7-/-] H3CA4A07.212. 56a 8H3CA421.182. 88a 9H3C 0423. 172. 22a -44
WO 2003/ 090912 PCT/ US2003/ 012426 10N 495.262.22a / NH 110 Irl 513.153.16a 0
12405. 0727B62803109@H3- 379. 172. 05a 15N478. 171. 6a 16HOA23. 2@2TAZ2005/0H3CH

421. 222. 74a H3C 18HO485. 922. 68a 190 e499. 592. 89a 20e1N456. 191. 74a

21eN456. 181. 67a -45 WD 2003/ 090912 PCT/ US2003/ 012426

10

15

20

Step A:

H;C o

HO\_—{T'/U\NH
\_~. J

N (39A)

To a solution of LAH (13.7 g, 362 mmol) in THF (800 mL) was added ester

H;C 0
(§L—<3j?T/ﬂ\Pﬂ{
\
EtO N, N/)

reaction mixture was heated to reflux for 30 min., then cooled to rt, carefully

having the formula (8 g, 36.2 mmol) in several portions at rt. The
quenched by being poured into ice water (1 L), and stirred rapidly for 1 h. The
mixture was extracted with EtOAc and the combined extracts were washed with brine,

dried over MgSOy, filtered, and concentrated to give compound 39A (5.60 g, 86%).

Step B:

H3C o
0

~= )NH
\ P
H NN (39B)

To a suspension of compound 39A (1.0 g, 5.58 mmol) in acetone (80 mL) at
0°C was added Jones Reagent (1.9 mL) dropwise. The reaction was stirred at 0°C for
1h, then carefully quenched with 2-propanol. Sat’d aq. sodium bicarbonate (100 mL)
was added, and the mixture was extracted with EtOAc (5x100 mL). The combined
extracts were washed with sat’d aq. sodium bicarbonate (1x100 mL), water (1x 100
mL), and brine (1x 100 mL), then dried over MgSOy, filtered, and concentrated to
afford compound 39B (647 mg, 65%). HPLC ret. t. (min): 1.50, MW: 177.16,
LCMS[M+HJ}*= 178.

Step C:
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22456. 161. 67a Exanpl es 23-24 5 Conpounds having the fornmula (le), above,
wherein R4 has the values listed in the follow ng Table, were prepared

f ol | owi ngwOleomnE2pr ocedure described for Exanple 3, ®€ITA$2003/012426

pi peri zi nyl am ne and norpholinylamne in place of n-butylamne. 10 Ex.
#RA(M + H)+HPLC Ret. t. (min) 23433.122.73a N 24" 't,435.442.08a ~-N Q0
Exanpl es 25-27 WD 2003/ 090912 PCT/ US3ag@3/ 0 426 Compounds havi ng the
formula (1f), wherein R4 has the va ues I| ed in the Table provided

bel ow, were prepared follow ng the $a “pr oc re described for Exanples 1
through 3, using the appropriate ag ' “zce of n-butylamne, and in 5
pl ace of cycl opropylamne in St @ () t rans- et hoxycycl opr opyl am ne,

whi ch was prepared foll ow ng Step A—D bel ow. 3§t§p A. H3C 10 CH3 (25A) To
a well stirred mxture of ethyl vinyl ether (47 m., 0.500 noL) and

Rhodi um (I1)

To a solution of compound 39B (600 mg, 3.39 mmol) in THF (80 mL) at 0°C
was added phenylmagnesium bromide (3M, 2.94 mL, 8.8 mL) dropwise over 5 min.
After stirring for 30 min at 0°C, the reaction was warmed to rt over 1 h and quenched
5 withsat’d aq. ammonium chloride. The mixture was extracted with EtOAc and the

extracts were dried, filtered, and concentrated to afford the benzylic alcohol
intermediate. The crude benzylic alcohol was dissolved in acetone (50 mL) and
cooled to 0°C. Jones Reagent (1 mL) was added dropwise and the reaction was stirred
at 0°C for 1h, then carefully quenched with 2-propanol. Sat’d aq. sodium bicarbonate

10 (50 mL) was added and the mixture was extracted with EtOAc (4x50 mL). The
combined extracts were washed with sat’d aq. sodium bicarbonate (1x50 mL), water
(1x50 mL), and brine (1x 50 mL) before being dried over MgSOy, filtered, and
concentrated to afford compound 39C (563 mg, 66% over 2 steps). HPLC ret .t.
(min): 2.82, MW: 253.26, LCMS[M+H] "= 254.

15
Step D:

(39D)

Ketone 39C (152 mg, 0.6 mmol) was placed in POCl; (5 mL) and heated to
20  100°Cfor 1.75 h. The reaction was cooled to rt and the excess POCl; was evaporated
under vacuum. The residue was dissolved in anhydrous DCM (10 mL) and added
dropwise to a rapidly stirred solution of sat’d aq. sodium bicarbonate (50 ml) and
DCM (50 mL) at 0°C. The mixture was stirred for 1 h, then the aqueous phase was
extracted with DCM (3x50 mL). The organic phases were washed with sat’d aq.
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acetate dinmer (0.221 g, 0.500 mml) in diethyl ether (10 nL) was slowy

i ntroduced ethyl diazoacetate (10.5 ni, 0.100 nol) in diethyl ether (30
m.) via aweyoeingedpunp at rt over 8 hours. The i nsol ublPeTrmstensioat42evas
renoved by filtration through Celite, and the excess ethyl 15 vinyl ether
and sol vent were evaporated in vacuo. The residue was distilled in vacuo to
give productodsm higabonae (lg50mmli)eweter AlskSA nelo), end bsse (x| SOML); henakicd

i xt f ci ' ' td f ' ly 1.1, St B:
20 0 1o 1 3 SR ered SRRE Rk [ Birk e s B SR oo o3 s
mmol) in MeOH (200 nL) was added a solution of NaOH (7.85 g, 196.2 mmol)

in one porti %% ﬁnd the resulting solution was heated -47 WO 2003/ 090912
PCT/ US2003/ 022276 at reflux for 5 h. The mixture was concentrated under

vacuum The resi dgg MutRal dtithd oM H 3 2 1Q‘%g@xt act ed
with Et OAc (5x3. The conbi ned or g(e)ﬂﬁgc D gs}gé }\ﬁgko'ﬁg?ﬁlé]?jab%ﬁ &f‘ was
Evapor ati on ad ed Ji-smmimo-Nreydlapropyhdwetipil-benctmids Bopghohfd g A) PPyl @bdl) as a
colorless oil V\/q'&ch \H%s_%la.rn'xtu e of cis and trans isonmers in a ratio of
appr oxi mat el el andthe splution was hegied fo fOSCer 3 hodVieter G3RLY wan@ldgd t@. 68
mrol ), di phepytpiaerRepdudZ ViR 44 I .and TEA (1.18 ni,
8. 47 mol) i?\ﬁéair%h drpufs) tPBﬂOﬁ 3‘%38%%31%\/%(1313)@% L na‘%}?{@ﬁ%“?@rwaﬁef’ﬂq The

vol atiles wedléo @iradrp ¢ give Exemple 3vh HPIEG iretiie (mi: 3134, UNHd 4of5t40 10%
Na2CO3 sgf uty ) d extracted with diethyl ether (4 x 30 nmL). The
conbi nedRj org‘gms(c[ﬁgﬁﬁ'éé%g’s washed with brine, dried over MgSH, and the

solution was concentrated in vacuo. Silica gel chromatography (40%

Et 20/ hexane) of the residue afforded product 25C
Examples 40 - 42

H3C
o
S
\_N
J
(Ih)
15
Compounds having the formula (Th), wherein Y and B have the values listed in
the Table provided below, were prepared following the same or similar procedure as
described above for Example 39, using the appropriate amine in step E.
20
Ex. No. Y B MW HPLC MS
ret. time | (M+H)+
(min.)
40 ~C(=0)NH- Ky 564.62 3.87 565
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15 (0.901 g, 58%yield) as a colorless oil which was a m xture of cis and
trans isoners in aratio of approximately 15:85 in favor of trans isoner.
Step D Avoizeumedief product 25C (0.881 g, 4.38 mmol ) amdTAISEHBICI24¢20 L)
was heated at 20 reflux for 5 h. After it was allowed to cool to rt, the
m xture was extracted with diethyl ether. The aqueous |ayer was adjusted to
pH = 11 with 1 N4NaOH sO(x0jNH~ and-cbaraext|r aBed W t B.23li ef hylqgether
(4x). The conbi ned ofgani ¢ phase{was dried gver MgJS(4 and evaporati on of
t he sol vent gave ()-trans-ethoxy¢ycl opropyl gm ne (0.[224 g, 50%vyield)| as a
slightly yellow oil] 25 Ex. #R4(M + H)+HPLC Ret. t.{ (m n) 25H 437.232. 29a

H3C - 48 IO 20037 GF09T2 ReH USZ003 01242626166 54— 22 daH3E
27H3c- 513. 232 92a Exarrpﬁgtgg C| 5+ Ut 580 TExaml e b7 0%, 0 |,
0.0585 mmol ) i{n DCE (6 nL) was agided gt 0C. The resultjng m xtyre was

stirred at rt|for 20|m n., then quenchgd w tth water.| The

Example 43

Step A:

H3C
OH
0 0]

<" N

\ N‘N/)

(43A)

10 To a solution of compound 39D (60 mg, 0.221 mmol) in DMF (1 mL) was
added 3-amino-4-methyl-benzoic acid (66.8 mg, 0.442 mmol) and the solution was
heated to 60°C for 3 h. Water (5 mL) was added to precipitate the product, which was

collected by filtration, washed with water, and allowed to air dry to give compound
43A (75 mg, 88%). HPLC ret. t. (min): 3.38, MW: 386.41, LCMS[M+H]'= 387.
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m xture was adjusted to pH =9 with sat’'d Na2CO3 sol ution and extracted
with Et OAc (3x). 10 The conbi ned organi ¢ phase was washed with brine and
dri ed ovewONp®®™091Zhe sol uti on was concentrated under wyatMsavaMt2426!1 i ca
gel chromatography (6% McOH CHC13) of the residue afforded Exanple 28 (3.2
ng) as a white solid. HPLC Ret. t. = 3.09 mn. (b); LOM (MH + =

485. 38+. 15 Exanpl es 29-30 WD 2003/ 090912 PCT/ US2003/ 012426 H3C Conpounds
having the formula (Ig), wherein B has the values listed in the Table
provi ded bel &P Buer e prepared follow ng the sane procedures described for 5
Exanmples 1 and 3, ' : Igaat A6 RFrR] I I ke in
Step 1A and etyI£%§%§g$lﬁpB agéagf&%&-@mﬁlﬁam néﬂﬁﬁ%gﬁ H +(i%)¥+]ﬁp€'@?{et, t.
(min) 29H 468mb0InATAPEA(1 Y uBO8.1Im@3D.ir GMF (63 auip)  ri3dasldiidelt §-ahidho-St ep A
-50 WO 20503/_090912 PCT/ US2003/ 012426 H3C

isoxazole. The reaction was stirred at rt for 1 h, and water (5 mL) was added to
precipitate the product, which was collected by filtration, and purified by preparative
3=

HPLC to afford Example 43. HPLC ret. t. (min): 3.39, MW: 452.48, LCMS[M+H] =

453,
10 Example 44
H;C
H
N
(0]
Step A:
(44A)

15
To a solution of the compound 39B (160 mg, 0.90mmol) in THF (10 mL) at

0°C was added 6-methyl-2-pyridylmagnesium bromide (0.25M, 14.4 mL, 3.6 mM)
dropwise over 5 min. After stirring for 30 min at 0°C, the reaction was warmed to rt
and stirred for 16 h. Additional aliquots of 6-methyl-2-pyridylmagnesium bromide

20  were added to complete the conversion of the starting material and the reaction was

quenched with sat’d aq. ammonium chloride. The mixture was extracted with EtOAc
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(31A) Conmpound 31A was prepared follow ng the procedures described in US
patent 5 application Serial No. 10/036, 293, assigned to the present

assi gnee,wotzo@dnd®?2 i ncorporated herein by reference. SPEp/UB2008/0mi42é ur e of
conmpound 31A, 3-am noi soxazole (0.30 nL, 4.06 muol ), benzotriazol -

1-yl oxytri s(di nmet hyl am no) phosphoni um hexaf | uor ophosphate (0.720 g, 1.63
mol ), and NipliGhéettuetsWed ekl teterél, add Bdncedtr@dd toaftord iafeddifh Hréwilspmpas
heated at 65C for two days. The m xture was diluted with Et OAc and washed
with water (2x), 10% Na2CO3 sol ution, and brine. The sol ution was

concent r at edcsolid nvaenitd. dhid rhdterigvadudidsolved imaetbrey( 1@ andtcosed tdF0C. HPLC
Ret. t. = 2.48 nin. (a@;r LG M5 (MrH) + = 434.11+. 15 Exanples 32-38
Conpounds halgnayReagent @-hila wes addedglsepmise apbiheireaction suas stiged gfiQiedor j st ed
in the Tabl Vi r [ 1 d.0M ures
descri bed foﬁ]’ H@éﬁ%ﬁ@%ﬁ&wﬁgﬁﬁ%? Wg‘?@lrﬁgﬂeéa?r? q Y\%(ggu% ?Cﬁilgdéé}eg?ngﬁggt o make
t he start5i ngwaatided asd themaiixtuie Hae pxtBictalwislip BrOAE (4420 ). Miheadoaibiedy| | n

pl ace of am noi sooxazol e. 20 WO 2003/ 09093122 PCT/ US2003/ 012426 EX, #BSM +
H) +HPLC Ret . S%iacts yesg washpd yath ssg'd agsspdiugm Ricahonaig3x vegter (g0 mlL

and brine (1x 20 mL), then dried over MgSOy, filtered, and concentrated to afford

2

compound 44A (145 mg, 60% over 2 steps).

10  Step B:

(44B)

Ketone 44A (75 mg, 0.28 mmol) was placed in POCI3 (4 mL) and heated to
15 100°C overnight. The reaction was cooled to rt and the excess POCl3; was evaporated
under vacuum. The residue was dissolved in anhydrous DCM (10 mL) and added
dropwise to a rapidly stirred solution of sat’d aq. sodium bicarbonate (50 ml) and
DCM (50 mL) at 0°C. The mixture was stirred for 1 h, then the aqueous phase was
extracted with DCM (3x50 mL). The organic phases were washed with sat’d aq.
20  sodium bicarbonate (1x50 mL), water (1x50 mL), and brine (1x 50 mL), then dried
over MgSOQy, filtered, and concentrated to afford the chloride 44B (64 mg, 79%).

Step C: Example 44
25
To a solution of compound 44B (53 mg, 0.18 mmol) in DMF (0.5 mL) was
added compound 1A (84 mg, 0.44 mmol) and the solution was heated to 60°C for 2 h.
Water (5 mL) was added to precipitate the product, which was collected by
-58-



H3C s 34CH3 450.193.0 lar /- N, 35X n420.142.52b -- o0 36s 437.132.65b

1 NON 370 420.252.23b r 38X419.222.326 N-'N H Exanple 39 -52 WO
2003/ 0909w P 2p3ToiB2003/ 012426 PCT/US2003/012426

filtration, washed with water, and allowed to air dry to afford Example 44 (34.2 mg,
41%). HPLC ret. t. (min):3.39, MW: 452.48, LCMS[M+H] "= 453.

Example 45

Example 45 was prepared following the same procedure as in Example 44,
using a different benzamide in Step C. HPLC ret. t. (min):3.22, MW: 467.49,
10 LCMS[M+H]"= 468.

Example 46

H;C

me ) Y

o
HO ~ X
N\_N_ —

Zm

15
Step A:

H,;C
oH
mc BN

<" N
\
EtO N °N /) (46A)

-59-



Step A© (39A) To a solution of LAH (13.7 g, 362 mmol) in THE (800 nL) was
added ester 0 5 having the fornula Eto N (8 g, 36.2 nmmol) in several

porti ons WO 2003/09741¢ reaction m xture was heated to ref [PCI/USe00380242% n. ,
then cooled to rt, carefully quenched by being poured into ice water (1
L), and stirred rapidly for 1 h. The mxture was extracted with Et OAc and
the conbined extracts were washed with brine, dried owgr 04, filtered,
and concentrated to give conpound 39A (5.60 g, 86% .o 10 B
suspensi on of conpound 39A (1.0 g, 5.58 nmmol) in ace T z@ﬁl) at 15 0C
was added Jones Reagen 1. dropwi se. . The reagld on Firred at 0C
for I'h, then car e]ﬁg)l Vﬁﬁ&%%ﬁg%gwwﬁ&ﬁavﬁ%%gE%‘T[n‘ﬁ%gt d aq. sodi Y&

bi car bonat e @1®Gnfib)) in BMFFE0I8A.) waB ddddie3-AinkioU-eang-bexXdi@sdi@ tb.9igt i &t OAC
(5x100 nL). The conbined extracts were washed with sat'd aq. sodium

bi car bonat e {Ral)at 14 Yhe geacion pyixturegpas sirrpd fomkf Iporeed(inte wager (509 mIphen

dried over L t nd, 39B (647
g, 65% - HPLR piped bR AR TEARERTLER B b R Rl IR0 4RE
-53 WO 2093/ abkiza tdgive ts2amdsdiha 484 (138Q 97%) as & tikhi pitloselfd. (ISMYHY=39B
(600 ny, 3.Sgsgm)l) in THE (80 nL) at 0OC was added phenyl magnesi um brom de
(3M 2.94 nlL;7°8.8 nL) dropwi se over 5 mn. After stirring for 30 mn at
0C, the reaction was warnmed to rt over 1 h and quenched

H;C
oH

OH 0

<" N
\ N\N/)

Step B:

(46B)
10

To a solution of the compound 46A (1 g, 2.8 mmol) in DCM (6 mL) at -78°C
was added DIBAL-H (1M, 8.5 mL, 8.5 mmol) dropwise. The reaction was stirred for
2 h at -78°C, warmed to rt over 1.5 h, quenched with sat’d aq. NH,Cl, then HCI (1 N)
was added to adjust the pH to 4 and the solution was extracted with EtOAc. After
15  drying of the organic phases and concentration, compound 46B was obtained as a pink
solid (874 mg, 100%). HPLC ret. t. (min): 1.74, MW: 312.33, and LCMS[M-+H]"=
313.

Step C: Example 46

20 To a solution of compound 46B (1.8 g, 5.9 mmol) in DMF (10 mL) was added
BOP (2.9 g, 615 mmol), cyclopropylamine (2 mL, 29.8 mmol). The reaction was
stirred overnight at rt, then poured into water (60 mL) to precipitate the product. The
solids were collected by filtration and purified by preparative HPLC to give Example
46 (1.5g, 74%). HPLC ret. t. (min): 1.64, MW: 351.41, LCMS[M+H]*= 352.

25
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5 with sat'd ag. ammoni um chl oride. The m xture was extracted with Et OAc
and the extracts were dried, filtered, and concentrated to afford the
benzyl i ¢ wbcobdsol9092nt er nedi ate. The crude benzylic al colrel/isae3mizsel ved in
acetone (50 nL) and cooled to OC. Jones Reagent (1 nmlL) was added dropw se
and the reaction was stirred at OC for |Ih, then carefully quenched wth
2-propanol. Sat'd ag. sodi um bi carbonate 10 (50 nL) was added and the

m xture was extracted with Et OAc (4x5Q nL e conbined extracts were
washed with sat'd aq. sodi um bi carborﬁ@ﬂ@%e&; rL), water (1x50 nmiL), and
brine (Ix 50 nL) before being dried over MgSO4, filtered, and concentrated
to afford conmpound 39C (563 ng, 66% over 2 steps). HPLCret.t. (mn):

2.82, MW 253.26, LCVS[ M+tH] += 254. 15 Step D: (39D) Ketone 39C (152 ng, 0.6
mmol ) was placed in POC13 (5 nm.) and ﬁsqgte to 20 100C for 1.75 h. The

reaction was cooled to rt and the excess 3 S evapor at ed under vacuum
0 %nd added dropwise to a

The residue was dissolved i n anhydrous
rapidly stirred solution of sat'dkaq. ®odi tm bjfcartgnate (50 nl) and DCM
(50 nmL) at OC. The m xture MSW 1 h® then the aqueous phase was
extracted with DCM (3x50 ni). rgani ¢ phases were washed with sat'd aqg.
-54 WD 2093/ 090912 PCT/ US2003/ @124 um bi carbonate (1x50 nL), water

(1x50 nmL), and brine (Ix 50 rL), then dried over MSO™4, filtered, and
concentrated to afford the chloride 39D (163 ng, 100%. Step E: 5 To a -

solution of the c rd.fe: q Q. q%ﬁl ' [QP(F 1.l added
3-am no- N-cycl opr 2%3‘] é-ogﬁlr?é?ﬁ)];?éég%z%lgg’ %’éorrpo r%I)éITHX) ﬂ#)r%rt %és%%ed
MnO; (5.4g, 64 mmol). After stirring for 40 min., the reaction was completed. The
product was collected by filtration and the precipitate was washed with acetonitrile.
10  After drying of the filtrate and concentration, Example 47 was obtained as a yellow oil

(1.5g, quantitative). HPLC ret. t. (min): 2.52, MW: 349.40, LCMS[M-+H]*= 350.

Example 48

15

To a solution of 2-bromopyridine (54 pl, 0.57 mmol) and TMEDA (85 ul, 0.57
mmol) in THF (10 mL) at -78°C was added nBuLi (1.6 M, 356 ul, 0.57 mmol)
dropwise. To this solution was added Example 47 (50 mg, 0.14 mmol). The reaction

20  was stirred for 0.5 h at -78°C, then warmed to rt and quenched with water. The
mixture was extracted with EtOAc and the extracts were dried, filtered, and
concentrated to afford the crude intermediate alcohol. To a solution of the crude

alcohol in DCM (5 mL) at rt was added pyridinium chlorochromate (24.1 mg, 0.11
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mmol ) and the solution was heated to 60C for 3 h. Water (5 nL) was added to
precipitate the product, which was collected by filtration, washed with

wat er, arwo2003meEd to air dry to give Exanpl e 39. HPLCPC&US2003/0(2%26)) :
3.34, M\ 425.49, 10 LCVS [ M+H] += 426. Exanples 40 - 42 H3C H3C Y ,B HN (h)
15 Conpounds having the fornmula (Hi ), wherein Y and B have the val ues
listed in tiendiabAé&epstivingéd, el readtionevas guemihad edthfvohtb0@ mD). The dsgred or

simlar procedure as descrih bove for Exanple 39, using the appropriate
am ne inpst e BraguchpaseXragigd v ‘Afﬂ\@dr‘g’ce.d- éﬁﬁwmffﬁaﬁl%mm@pa@@%ﬁi’é H s’
\ F564.623.8 0 ‘Y-
\ 1204523 SERGS0IENS ik om0 2ARBLAR0A LR B, WSRO MRS, (miny: 295,

MW: 426.48, LCMS[M+H] "= 427.

5 Examples 49-68

Compounds having the structure
@\”/N
\ ;
0]

<~ N

0O

R4—p \ N\N/)

were prepared according to the procedure described for example 3 using the

appropriate amine in place of n-butylamine.

10
Ex. # Ry M + H)* HPLC Ret. t.
(min)
49 ,_5‘ 419.3 2.60
50 - 457.3 2.13
(¢

2

=

W
51 N:g\ 457.2 2.22
| Vs

52 s 3- 418.2 2.56
NC
53 H 365.3 1.78
54 N 470.3 1.76
\_/
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42-NHC(=0O) -1 564.623.50565 CND 0O Exanple 43 5 Step A: OH (43A) 10 To a
sol ution of conpound 39D (60 ngy, 0.221 mml) in DM (1 nL) was added

3- ani no- awoenésdsepenzoi ¢ acid (66.8 ng, 0.442 mol ) andPChassaBoii«oan was
heated to 60C for 3 h. Water (5 nL) was added to precipitate the product,
which was collected by filtration, washed with water, and allowed to air
dry to give conpound 3A (75 ng, 88%- HPLCP%% t. (nzio.lrlb): 3.38,] MW
386.41, LCVS[ M+H} += 387. -5 WO 2003#090912 ']USZOOE/ 2426 Step B: To a
solution of the acid 43A (3 ng, ®,078 mmol)|and HATU|(44 ng, 0.117 mmol)
and D PEA(17 L, 0.1 mml) in DIVF% .5 nL) at|rt was added 3-am no 5
i soxazol e. The reaction was |stirf&d at rt fof 1 h, and water (5 nmL) was
added to precipitate_the prloduct, which was|collected by fifTtratfi on, and
purified by preparati v8 HPUC to affodd Exanpfel-43. HPRI%et. t. |(nmin):
3.39, MNW 452.48] LCVS[ MtH] 4= 4537\10 Exanp| e 44 CH3

57 é 5- 449.2 2.45
]

58 S 5_ 449.3 2.45

59 f_fg- 437.2 2.40

MeO
60 / 4763 1.82
O
61 O 4733 1.68
NN \’/—S-
62 O 4762 1.73
N/ o-
63 _ 4623 1.68
O
64 O \__/_5_ 4513 2.63
65 / 5 4502 16
RN
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Step A- CH3 15 (44A) To a solution of the conpound 39B (160 ng, 0.90mmovl)
in THE (10 nL) at OC was added 6-nethyl -2-pyri dyl magnesi um brom de (0. 25M
14. 4 m, 8O®0e8091dr opwi se over 5 min. After stirring f@ecTaG2msnizae 0C, the
reaction was warned to rt and stirred for 16 h. Additional aliquots of
6- met hyl - 2- pyri dyl magnesi um broni de 20 were added to conplete the
conversion of th starél ng TB.t rial and the r@g tion t/vftég quenched with
sat'd ag. ammonijum chPri de Xt ure was actefd™vrth Et CA¢ -57 WO
2003/ 090912 PCT/ U82003/012426 a d the e tracts were dried, filtenred, and
concentrated to jafford a regdish \dW solid matprial. This|material
was di ssol ved in acetone (10 nL) and cooled|to OC._Jpnes Reaqent (0.4 nm)
was added dropwi Ee an the eachiQn was sti rr4992 at 0Q Fgg hen
rbonate

carefully quench propgnol )y Sat'd ad od| ump (15 m) 5
was added and th mxture was extmactedowi th Et OAc (420 nlL). The conbi ned
extracts were washed with sat'd aqg. dirum bi car bonat p (1x20 m),| water

(1x20 m), andpfvrne (tx—2¢ i), —them drieg—over MgSo4,—fitteregd, and

concentrated to pffor@ conpound 444-§145 ng428@% ovef288steps). |10 Step B:
(44B) Ketone 44A (75 ng, O0.28 was plaged in POGL3 (4 nl) a%d heat ed

to 15 100C overpnight. The feactionams coolled to rt pand the excg¢ss POCL3
was evapor at ed uhder—vacuum—TFhe—+esidue—was—di-ssolved—hr anhydr us DCM (10
m.) and added dropwise to a rapidly stirred solution of sat'd aq. sodium
bi carbonate (50 mi) and DCM (50 nl) at gQ&mpld¢yp M xture was stirred for 1

h, then the aqueous phase was
HN \<]
- \N
N\_-N._
N

5  Step 1, Intermediate A:

To a rt solution of 3-fluoropyridine (5.0 g) in dichloromethane (25 mL) and

10  30% aqueous hydrogen peroxide (10 mL) was added methyltrioxorhenium (25 mg)
and the resulting mixture was stirred overnight. Manganese oxide (25 mg) was added

and the solution was stirred at rt for an additional hour. Sodium chloride was added to
saturate the aqueous portion and the layers were separated. The aqueous portion was

extracted with additional dichloromethane (3 x 100 mL) and the combined organic
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extracted with DCM (3x50 nL). The organi c phases were washed with sat'd ag.
20 sodi um bi carbonate (1x50 nlL), water (1x50 nmL), and brine (Ix 50 ni),

t hen dri ewoO 2008400MgSO4, filtered, and concentrated to afPCors2edi®izihé ori de
44B (64 ny, 79% . Step C. Exanple 44 25 To a solution of conmpound 44B (53
ng, 0.18 mol) in DM (0.5 nm.) was added conpound 1A (84 ng, 0.44 mol)

and the sol dkirfs WeRe diRAEEr hthy@Rfas s6dium dulfatey\iltered (ndBohcoiatedda @dciicd
preci pitate the product, which was collected by -58 WO 2003/ 090912

PCT/ US2003/ Q%ér%i%ie}ié&hﬁ%ﬁ%{?& Yasied S(‘M&ﬁed"@ﬁ(?f st?ﬁ?l% @3&%%&&&03&2@%?’ to

afford Exanp Z?10/(). HPLC ret. .39, "MN

LCMS] MtH] +=..453. . Exanpl 5 pared follow ng the
same proced&l’]ggt%?éloyvnsr%gﬁ%?& ﬁ% ﬁgﬁ@% rgl?l}éf[\@%g%%benzam de in Step C
HPLC ret. t. (mn):3.22, MN 467.49, 10 LCV5 [ MtH] += 468. Exanple 46 15

Step A- OH (46A) -59 WO 2003/090912 PCT/ US2003/ 012426 C1 To a sol ution of-
the chlogide having the fornula EEO N' (10

Step 2, Intermediate B:

10
To solution of intermediate A (2.85 g, 25.2 mmol) in dichloromethane (25 ml)

at rt was added trimethylsilylcyanide (10.0 mlL., 75.6 mmol) and the mixture was
refluxed for 10h. After cooling to rt, saturated aqueous sodium bicarbonate solution
(30 mL) was added and the reulting mixture was extracted with dichloromethane (3 x
15 150 mL). The combined organic extracts were dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo to provided a light brown oil (4.60 g) as the crude
product. This material was purified by flash column chromatography on silicas gel
eluting with 30% ethyl acetate in hexane to provide a light tan oil which solidified
upon standing to give product B as a light tan solid (2.48 g, 84). HPLC Ret. Time:

20  1.03 min.

Step 3, Intermediate C:
25
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g, 41.8 mol) in DVF (60 nL) was added 3-am no-4-nethyl -benzoic acid (6.3
g, 41.8 mol) at rt. The reaction mxture was stirred for 16 h, poured

i nto wat ewo(28@9nd1p and stirred rapidly for 1 h. The s@Cirds2esne24é |t er ed,
washed with water (500 nL), and 5 air dried to give the conpound 46A (13.6
g, 92% as a light pink solid. M5 [ MtH += 355. Step B: OH (46B) 10 To a
sol ution of the conpound 46A (1 g, ) in DCM (6 n.) at -78C was
added DI BAL-H (1M 8.5 niL, 8.5 mmlll) Eopvvi se. . The reaction was stirred for
2 h at -78C, warned to rt over 1.5 Xy @ith sat'd aq. NH4Cl, then
HC1(1 N) was added to adjust the pHto 4 and the solution was extracted
with EtOAc. After 15 drying of the ord@nic phases and concentrati on,
conpound 46B was obtained as a pink solid (874 ng, 100%. HPLC ret. t.
(mn): 1.74, MW 312.33, and LCVS[ MtH += 313. Step C Exanple 46 20 To a
solution of conpound 46B (1.8 g, 5. 9 rrrml) in DMF (10 nL) was added BOP
(2.9 g, 615 mml ), cycl opropyl am ne 8 mol ). The reaction was
stirred overni ght Tadntermedigie @d’@r@dﬂ PW@%OI\K/@Q &) wers sHeqessisely pddadniQZat e t he
product. The solids were collected by filtration and purified by

prepar ative pElagium ogicerboiEX3fung) aniopterBpiedhydogeniehloride2.9ml) 4md thy: 1. 64,
MA 351.41, LCVS[ MtH] += 352. 25 -60 WD 2003/ 090912 PCT/ US2003/ 012426

Exanpl e 47 resulting mixture was shaken under hydrogen (40 psi) for 20 h. The solution was

filtered through a bed of celite and the filtrate was concentrated in vacuo to give 1.80

g of product C as a white solid. HPLC Ret. Time: 0.19 min.

10
Step 4, Title compound:

A mixture of intermediate D (40 mg, 0.11 mmol), EDAC (25 mg, 0.13 mmol),
and HOBt (16 mg, 0.12 mmol) in 0.3 mL of anhydrous DMF was stirred at rt for 2 hr
15  then the amine hydrochloride C (0.13 mmol) and Hunig’s base (38 uL, 0.22 mmol)
were successively added. After stirring overnight at rt, the crude reaction mixture was
subjected to purification by reverse-phase preparative HPLC to give the title
compound.
Example 70 and 71

20
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5 To a solution of Exanple 46 (1.59g, 4.3 mol) in THE (30 nL) at rt was
added W02 (5.49, 64 mmol ). After stirring for 40 mn., the reaction was
conpl et edwOBhes/09prieduct was col l ected by filtrati on andPChaspeosoiRé at e was
washed with acetonitrile. 10 After drying of the filtrate and
concentration, Exanple 47 was obtained as a yellow oil (1.5g,
quantitative). HPLC ret. t. (mn): 2. FBCMN _349. 40, LCVB[ MtH += 350.

Exanpl e 48 15 To a solution of 2-bronopyri 54 |, 0.57 mmol ) and TMEDA
(851, 0.57 muol) in THE (10 nlL) at BuLi (1.6 M 356 I,
0.57 mmol) dropwise. To this sﬂe t i ongwg 3 Exanple 47 (50 ng, 0.14
nmml ). The reaction 20 was stir N warned to rt and
guenched with water. The mxXiure QAc and the extracts
were dried, filtered, and co Nafford the crude internediate

al cohol. To a solution of_ the/cru | in DCM (5 nL) at rt was added
pyri di ni um chl or ochr omat 513@241 1 ng,” 0. I{~-61 WO 2003/ 090912

PCT/ US2003/ 012426 5 10 nmmol ) 1sAfter stirring 1 h, the reaction was quenched
with water (2 nL). The desir@d product was extracted with Et OAc and dri ed.
After purifigcation_by preparative HPLC  Exanpl e 48 was qbtajined as_yel |l ow
solid (24.6 ﬁg?mwec@.anﬂﬂﬁ@qrgpxepﬁedm samg rggpner 4 esorshedAgr Examyme PRirH] +=
427. Exanpl es 49-68 Conpounds having the structure were prepared according
to the procedtre described for exanple 3 using the appropriate amine in

pl ace of n-butyl am ne.

Ex. R4 M + H)* HPLC Ret. t.
(min)
70 0 4373 2.19
71 ? 393.2 2.04
H;C— ¢
5 Example 72
N.
N
o} ~ XN 0o
= NN
N/}
A
\

Step 1, Intermediate F:
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Ex. #R4(M + H)+HPLC Ret. t. (nin) 49419.32.60 50N-~ 457.32.13 UN__ 51N
__ 457.22.22 52NCA18.22.56 53H365.31. 78 54N 470.31.76 -62 WD 2003/ 090912
PCT/ US2008000@4269135N524. 12. 79 \  F3C 56421. 22. 79 57449 PR2/USB00B84%96 32. 45
59437.22. 40 MeO 60/ 476. 31. 82 61473. 31. 68

To intermediate E (10.0g, 45.2 mmol) in POCl; (30 mL) at rt under argon was
slowly added anhydrous DMZF (7.0 mL, 90.4 mmol) and the resulting mixture was
5  heated at 95°C for 15 hours. After cooling to rt, the contents were slowly poured into
a well-stirred mixture of 1 L of saturated aq. sodium bicarbonate solution and 200 mL
of crushed ice. After allowing the heterogeneous slurry to stir at rt for 2.5 h, the
resulting solid was collected by vacuum filtration and tﬁe solid was washed with two
150 mL portions of water then allowed to partially dry in the funnel. The solid was
10 finally washed with two portions of dichloromethane (100 mL each) and the resulting
organic filtrate was dried over anhydrous sodium sulfate and concentrated in vacuo to
provide product F as a yellow solid (5.35 g, 47%) which was used directly without

further purification. HPLC Ret. Time: 2.96 min.

15 Step 2, Intermediate G:

0 N
N\
/-—0 N\N/)
OHC
20 Intermediate F (3.19 g, 11.9 mmol) and the corresponding aniline
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620N476. 21. 73 63CN62.3 1.68 4 64EtO __ /- -451.32.63 65/450.21.6 -63 WO
2003/ 090912 PCT/ US2003/ 012426 66\ N~505.21.92 67492.41.62 68423.22.08 CH
Exanpl e 690208/®m12, Internediate A: A To a rt sol uti onPoff/iB260300240@yri di ne
(5.0 g) in dichloronethane (25 nL) and 10 30% aqueous hydrogen peroxi de
(10 m.) was added nethyltrioxorhenium (25 ng) and the resulting m xture was
stirred overhydyb¢hloriden sz € Sak indeolj b 40gmInel adgdedis RMF tvere stirkad hioft was
stirred at rt for an additional hour. Sodium chloride was added to

sat urat e t heoadhightithe Ailiite@ Wit ZOOLKE Jf MeranWB0anE 0P ahakaed a(i{fe@uﬁ%lﬁﬁ&ﬂs
portion was extracted with additional dichloronethane (3 x m.) and the

conbi ned or ggl o at@‘&ol ?1?0%%{69???%% girfdﬁ 0@/ Qelsaftind t&rghr»%tc%ll\é@t(eﬁ by | ed

over anhydrous so lum sul fate, concentr i n vacuo
vacuum filtration, washed with water, and dried in vacuo to afford product G as an

5  orange solid (4.2 g, 84%) which was used directly without further purification. HPLC

Ret. Time: 2.97 min. MH" = 422.1 (m/2).

Step '3, Title Compound:

10 To intermediate G (0.8 g, 1.90 mmol) in anhydrous THF (10mL) at rt under
argon were successive;ly added 1-methylpiperazine (0.24 g, 2.47 mmol) and
NaBH(OACc)3 (1.21 g, 5.70 mmol) followed by stirring at rt for 3 hour. The reaction
mixture was quenched by addition of 50 mL of methanol followed by stirring for aﬂ
additional hour at rt then concentrated and partitioned between 50 mL of saturated

15 aqueous sodium bicarbonate solution and 200 ml of ethyl acetate. The layers were
separated and the aqueous portion was saturated with sodium chloride and extracted
with additional ethyl acetate (4 x 100mL ). The combined organic extracts were dried
over anhydrous sodium sulfate and concentrated in vacuo to give the title compound

as a light yellow solid (1.02 g, yield 89%). HPLC Ret. Time: 2.25 min. MH" (m/z)

20 506.2.
Examples 73-80
The following compounds were prepared in the same manner as described for
Example 72.
Example Structure retention time MH+
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to provided a light yellow oil which solidified upon standing to afford
product A as a light yellowsolid (4.92 g, 84%. HPLC Ret. Tine: 0.30 mn.
5 Step 2,wDrmexeyediate B: B 10 To sol ution of intermed aCe/us2¢i@/0852¢, 25.2
mol ) in dichloromethane (25 mM) at rt was added trinethylsilylcyanide
(10.0 nmL, 75.6 mmol ) and the m xture was refluxed for 10h. After cooling
to rt, saturdBed aqueous sodi um bi car’“ate solution R&AB L) was488@d and
the reulting mxture was extracteg"mih g@i®hl or onmet hane (3 x 15 150 ml).
The conbi ned organic extracts werg di Jed over anhydrous sodium sulfate,
filtered, and concentrated in v&cuo\to provided a |light brown oil (4.60 g)
as the crude product. This material&,o s purified by flash colum

chromat ography on silicas gel eluti %&Eh 30% et hyl acetate in hexane to

provide a light tan oil which solidif] upon st andi n§3% give pfelidct B

as a light tgg solid (2.48 g, 84)¢ "HALC Ret. Tine: 20 1.03 min. 25 Step 3,
Internediate C. -65 WO 2003/ 09094 / US2003/ 012426 ~ F N NH2 .2HCI C To

intermediate B (1.40 g) in ethafiol %0 m) were successively added 10% 5
pal | adi um on carbon (500 ng) and cohcentrated hydrogen chloride (2.9 ni)
and the resul7bing m xture was shaken® er hydrogen (484psi) for £fgb. The

solution was filtered through a lge§ wtite and the filtrate was
O |

concentrated in vacuo to give 1.

76 " 2.38 491.2

LA LTV
/)%‘
Hy

77 " 2.32 477.
. PO 3

78 b 2.26 507.
T 8

79 3.29 499.3

80 213 492.2

Examples 81-83
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g of product C as a white solid. HPLC Ret. Tine: 0.19 mn. 10 Step 4, Title
conpound: A mxture of internediate D (40 ng, 0.11 mol), EDAC (25 ng, 0.13
mrol ), awo 2pBPL126 ny, 0.12 mml) in 0.3 nL of anhydr @a3/USO3WNESBI26T i T ed
at rt for 2 hr 15 then the am ne hydrochloride C (0.13 mol) and Hunig's
base (38 L, 0.22 mmol) were successively added. After stirring overnight
at rt, the citefel,rstermediatedixt ure was subjected to purification by
rever se- phase preparative HPLC to giwvwe the title conpound. Exanple 70 and
71 20 WD 2003/090912 14 R PCT/ US2003/ 26 fxanmple 70 and 71 were
prepared in the sane manner as descry anple 23 24. Ex.R4(M +
H)+HPLC Ret. t. (min) 70437.32.1 71%93.22. B4 5 Exanple 72 Step 1,

I nternediate F: WO 2003/ 0909 003/ 092426 C F

-z
N

N H
O
AN
5 To compound 4 (0.80 g, 1.67 mmol) in methanol (10mL) at rt was added 6N

aqueous sodium hydroxide solution (1.8 mL, 10.8 mmol) and the mixture was
refluxed for 20h. After cooling to rt, the methanol was removed in vacuo and the
mixture was brought to pH 6 with 1N HC1 and freeze dried to give 1.02 g of the crude
product H as a pale yellow solid containing residual sodium chloride. This material
10 was used without further purification in the subsequent reaction. HPLC Ret. Time:

1.65min. MH" (m/z) 478.14.

Step 2, Title Compounds:

15
Intermediate H (40 mg, 0.083 mmol), EDAC (25 mg, 0.13mmol), and HOBt (16 mg,

0.12 mmol) were stirred at rt for 2 hr then the corresponding amine RNH; (0.13
mmol) and Hunig’s base (38 uL, 0.22 mmol) were succesively added followed by
stirring overnight at rt. The resulting mixture was subjected to reverse-phase

20  preparative HPLC to obtain the title compounds.

Ex. Structure retention time MH+
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To internediate E (10.0g, 45.2 mml) in POC13 (30 nL) at rt under argon was
sl oWy added anhydrous DMF (7.0 nlL, 90.4 mmol) and the resulting m xture
was 5 heawecoe0998C for 15 hours. After cooling to rt, PoE/USREIBONIIL6 Wer e
slowy poured into a well-stirred mxture of 1 L of saturated aq. sodium
bi carbonate solution and 200 nL of crushed ice. After allow ng the

het er ogeneous slugfy to stir at it D 2.5 h, the resuyising sol 4givms
col l ected by vacuumfiltration a.d%t\e(sw id was washed with two 150 ni
portions of water then allowed to’BdFtially dry in the funnel. The solid
was 10 finally washed with two portipns of dichloronethane (100 nL each)
and the resulting organic filtrate s dried over anhydrous sodiumsul fate
and concentr at ed %% vacuo to prOV|dgE£;£§uct F as %eétOM/sollgaé§235 g,
47% whi ch was us directly w thoyt her purificat HPLC Ti me:
2.96 mn. 15 Step 2, Internedi atedG 20" Internediate F (3.19 g, 11.9 mol)
and the corresponding aniline -@ 2003/ 090912 PCT/ US2003/ 012426
hydrochl ori de (3.52g, 15.5 mml) i 0 nmL of anhydrous DMF were stirred at
rt overnight then diluted with 200 nt of water and 30 nL of saturated
aqueous sodi um b@8arbonate sol ution®™After stirring dt82t for |B19the
resulting solid was col |l ected by "W ltration, washed with water, and
dried in vacuo to afford product )an 5 orange sol i d (4.2 g, 849 which
was used directly wi thout further pwkification. HPLC Ret. Tine: 2.97 mn.
M+ = 422.1 (mz). Step 3, Title Compgund: 10 To internediate G (0.8 g,
1.90 mmol ) in anhydrous THE (10nmlL) at rt under argon were successively
added 1-net hyl pi perazine (0.24 g, 2.47 mol) and NaBH(OAc)3 (1.21 g, 5.70
mmol ) followed by stirring at rt for 3 hour. The reaction mxture was
guenched by addition of 50 nL of nmethanol followed by stirring for an

addi tional hour at rt then concentrated and partitioned between 50 nL of
sat ur at ed

Examples 84-86
5 Examples 84-86 were prepared from intermediate H as follows:

Intermediate H (40 mg, 0.083 mmol), EDAC (25 mg, 0.13mmol), and HOBt (16 mg,
0.12 mmol) were stirred at rt for 2 hr then the corresponding alcohol ROH (1 mL) and
Hunig’s base (38 uL, 0.22 mmol) were succesively added followed by stirring
overnight at rt. The resulting mixture was subjected to reverse-phase preparative

10  HPLC to obtain the title compounds.

Example Structure retention time MH+
84 2.00 492.3
5 0
}g&%\")‘
o,
2.54 520.6

Y

o0
o
&
. oF
{ £
o §§

£
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15 aqueous sodi um bi carbonate solution and 200 ml of ethyl acetate. The

| ayers were separated and the aqueous portion was saturated with sodi um
chl ori de wocoexwpraeted w th additional ethyl acetate (2CI/Us@3i013426 The
conbi ned organic extracts were dried over anhydrous sodi um sul fate and
concentrated in vacuo to give the title conpound as a light yellow solid
(1.02 g, yield 898p6. HPLC Ret. Tine:" 5mn MH (24 20 5062D.3
Exanpl es 73-80 The fol | owi ng conpgifds re prepared in the same nanner as
described for Exanple 72. Exanpl pucture retention tinme M+ -69 WO
2003/ 090912 PCT/ US2003/ 012426 73 7445 76 77 78 79 80 2.23493.2 2.26451.2
2.40479.2 2.38491.2 2.32477.3 2.2650+#,3 3.29499.3

Example 87

To a solution of aldehyde [Example 47] (0.040 g, 0.114 mmol) in DMF (1

mL) at rt was added 2-chloroquinoxaline (0.0188 g, 0.114 mmol), sodium hydride
(0.0054 mg, 0.138 mmol), N,N’-dimethylimadizolium iodide (0.084 mg, 0.038

10  mmol), and p-toluenesulfinic acid, sodium salt (0.008 mg, 0.044 mmol). After
stirring overnight at rt, the solution was heated to 80°C and additional portions of
N,N’-dimethylimadizolium iodide and sodium hydride were added. After 1 h the
reaction was cooled to rt and water was added. The resulting precipitate was collected
and further purified by preparative reverse phase HPLC to afford the title compound

15  (0.003 g).). HPLC ret. t. (min): 3.61, MW: 477.5, LCMS[M+H]*=478.

Example 88
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2.13492. 2 Exanples 81-83 5 -70 WD 2003/ 090912 PCT/ US2003/012426 Step 1,
Internmediate HH 5 To conpound 4 (0.80 g, 1.67 mol) in nmethanol (10nL) at
rt was aoweco@¥oaqueous sodi um hydroxi de sol ution (1. 8PpPei/Us2@3B1mmwel ) and

the m xture was refluxed for 20h. After cooling to rt, the methanol was
renoved in vacuo and the mxture was brought to pH 6 with 1N HCO and
freeze dried to give 1.02 g of the crudeiCpraduct H as a pale yellow solid
cont ai ni ng residual sodiumchloride. This @ ial 10 was used wi thout
further purification in the subsequent 3 Z | Ret. Tinme: 1.65mn.
M+ (mz) 478.14. Step 2, Title Co Wdiate H (40 ng, 0.083
nmol ), EDAC (25 ng, 0.13nmol), an OB , 0.12 mmol) were stirred at
rt for 2 hr then the correspondi ng/ am\ne H2 (0.13 mol) and Huni g's base
(38 L, 0.22 mml) were succesi Vvgr\ added Tol |l owed by stirring overnight at
rt. The resulting m xture was cted to reverse-phase 20 preparative
HPLC to obtain the title conpo . Ex. Structure retention time MH+ -71 WO
2003/ 090912 PCT/ US2003/ 0124564 ,Y) .. 83 1 a Exanples 84-86

Step A:
H
N
H;c HN
0 ~ NN o
5 Cl \ N\N/)
(88A)

To Example 2 (500 mg) was added thionyl chloride (6 mL) at rt. After stirring
for 30 min at rt, the thionyl chloride was evaporated under reduced pressure affording

10  88A as a white solid (HCI Salt, 580 mg)

Step B:
To a solution of acid chloride 88A (0.020 g, 0.048 mmol) and anisole (0.026
mL, 0.238 mmol) in 1,2-dichloroethane (1 mL) at 0°C was added aluminum
15 trichloride (0.0095 g, 0.071 mmol). After 2 hr at 0°C the solution was warmed to rt
and additional aluminum trichloride (0.140 g) was added. After stirring at rt
overnight, the reaction was quenched with water (0.2 mL) and the solvent was
evaporated. The residue was recrystallized from a minimum of methanol/water and
collected by filtration to afford the title compound (0.0065 g). ). HPLC ret. t. (_min):
20  3.29, MW: 455.5, LCMS[M+H] "= 456.
Examples §9-96

The following compounds were obtained in a manner similar to Example 88.
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1.43491.2 1.61505.2 1.82519.2 5 Exanples 84-86 were prepared from
internmediate Has follows: Internediate H (40 ng, 0.083 mml), EDAC (25 ng,
0. 13mmol )woames/d9eB2 (16 ng, 0.12 nmol) were stirred at PCo/tSes03d11az6t hen

t he correspondi ng al cohol ROH (1 nmL) and Hunig's base (38 L, 0.22 mmol)
wer e succesively added followed by stirring overnight at rt. The resulting
m xture was subjected to reverse-phase preparative 10 HPLC to obtain the
title conpounds. Exanple Structure retention time M+ 84 2.00 492.3 85
"tlii .. 2.54 520.6 N g/2 WO 200%& “30912 PCT/ O003HPLE Hetbr 86 2.45 520. 3
Exanpl e 87 5 To a sol uF¥on of al GURSHE [ Exa 471 (@aifip0 g"SEM mol )
in DVF (1 nlL) at Tt was added Z-cm Aoqut Toxat 1 nmol ) ,
sodi um hydri de (0.0054 ng, O. 13 il I\@NV N, N - di net hyI i madi zol i um i odi de
(0.084 ng, 0.038 18 mml ), and p

ng, 0.044 mmol ). After stir over ni ght at rt, the solution was heated
to 80C and additional portions of . N, N -di net hyl i madi zol i um i odi de and
sodi um hydri de were added. After 1 t.he reaction was cooled to rt and

wat er was added. 'Iaae resul ti ngg_b%ﬁ,l tat e W2$4.5CO| | ectzgg 5

o1 SO 428.5 3.08 429
o,
@J@TV
92 : J 478.6 3.19 478

93 428.5 2.68 429
HE.
Q™ v
94 o G 478.6 2.89 478
b,
H
o A
95 CC 4155 2.94 416
HC.
RS eas
96 @ 414.5 2.49 415
Y
Example 97
5
1%, @
N w?
7 O
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and further purified by preparative reverse phase HPLC to afford the title
conpound 15 (0.003 g).). HPLCret. t. (mn): 3.61, MN 477.5, LCVE[ MtH] +=
478. Exanwbeo®@@od@22003/ 090912 H3Cr Step A1 5 (88A) PCTPUBAGOEIB3012426 To
Exanple 2 (500 ng) was added thionyl chloride (6 nL) at rt. After stirring
for 30 mn at rt, the thionyl chloride was evaporated under reduced
pressure affBtegiZtyg 10 88A as a white solid (HO Salt, 580 ng) Step B: To a
solution of acid chloride 88A (0.020 g, Q.048 nrnol) and ani sole (0.026
m., 0.238 mmol) in 1, 2-dichl oroethane ( ) at 0C was added al um num 15
trichloride (0.0095 g, 0.071 mmol). Akter 2ahy at OC the solution was
warmed to rt and additional al um num trichkoPide (0.140 g) was added.
After stirring at rt overnight, the reaction was quenched with water (0.2
m.) and the solvent was evaporated. Th@7pgsi due was recrystallized froma
m ni rum of net hanol /water and collected by filtration to afford the title
conpound (0. R q . 1N Y NG CVB
[VhH] o= 456, " Ennat oL2 SuoKaRikhpet (10071 mtch inaPhal O ML Pand T,

gflp Bg ufl 8|QBE\/I§(9 (H%argﬂ \?/as8 s8tirred7aAt' 1\(\9@ 909%/6%9813111 gooﬁ)f%r t/ol{"tsgr? S’éu?é iArflgoGS(]f:d( '

mL of water. The resulting mixture was stirred for 20 min and the solid was collected
by vacuum filtration and dried in vacuo to afford 13.6 g (92%) of 97A as a bright

yellow solid. ). LCMS (M+H") =209.1. HPLC Ret. time: 1.48 min.

10 StepB:
HZNO\N
@
(97B)
15 To a slurry of 97A (13.6 g, 65 mmol) in methanol (225 mL) at rt were

successively added ammonium formate (20.5 g, 326 mmol) and 10% palladium on
charcoal (2.0 g) and the mixture was stirred at rt for 48 h. The resulting mixture was
filtered through a pad of celite and the clear filtrate was concentrated in vacuo and the
resulting residue was partitioned between water (50 mL) and ethyl acetate (150 mL).
20  The layers were separated and the aqueous portion was extracted with additional ethyl
acetate ( 2 x 50 mL). The combined extracts were washed with brine (50 mL), dried
over anhydrous sodium sulfate, filtered, and concentrated in vacuo to afford 10.8 g

(93%) of 97B as a tan solid. LCMS (M+H") = 179.2.
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90 91 92 93 94 95 96 J MMHPLC ret. t M5 (MH) (min) 464.53. 00465

414.52. 84415 428.53. 08429 478.63.19478 428.52. 68429 478. 62. 89478

415. 52. 9M0R06B10908H2. 49415 Exanple 97 5 -75 WO 2003/ 0909 PZTRGST#0382008/ 012426
Step A* (97A) A mixture of 3-fluoronitrobenzene (10.0 g, 71 mmol),

nor pholine (27 m.), and 5 DVMBO (118 nlL) was stirred at 110C for 36 h then
cooled to rt and poured into 800

Step C:
UQY,H
HN
o] ~ N o
o~ N\ A
H
5 (97C)

To a slurry of 2.0 g (4.2 mmol) of the compound

N
HN "OCH3

o)
o = XN

/TN \ N‘N/J
H (97C*) (synthesized as described in WO 02/40486)

in 12 mL of anhydrous methanol was added 18 mL of a 4 N solution of anhydrous

10  hydrochloric acid in dioxane at room temperature. The resulting clear solution was
stirred at room temperature for 16 h and the reaction mixture was concentrated in
vacuo. The resulting oil was dissolved in 16 mL of 1.5 N aqueous potassium
hydroxide solution and heated to 50°C for 3 h. After cooling to room temperature,
the mixture was diluted with 50 mL of water and 10% aqueous hydrochloric acid was

15  added until pH was approximately 3 or 4. The resulting precipitated product was
collected by vacuum filtration and washed with 50 mL of water and dried in vacuo to
afford 1.47 g (99%) of 97C as a white solid. An analytical sample of 97C was
prepared by recrystallization from 10% aqueous acetonitrile. 'H NMR (CD;OD): &
8.21 (brs, 1H), 8.11 (brs, 1H), 7.89-7.91 (m, 2H), 7.67 (br s, 1H), 7.44 (d, 1H), 3.40

20 (g, 2H), 2.86 (s, 3H), 2.36 (s, 3H), 1.25 (s, 3H). LCMS (M+H") = 354.2. HPLC: 2.24
min.
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mL of water. The resulting mxture was stirred for 20 mn and the solid was
collected by vacuumfiltration and dried in vacuo to afford 13.6 g (92%
of 97A aswe 2003/yh412 yel l ow solid.). LCMS (MtH+) = 209. 1 PCHRISDBR®12426 | Ne:
1.48 min. 10 Step B: H2N (97B) 15 To a slurry of 97A (13.6 g, 65 muol) in
met hanol (225 L) at rt were successively added ammonium formate (20.5 g,
326 mmol ) and 10% pal | adium on charcoal (2.0 g) and the m xture was
stirred at rt for 48 h. The resulting m xture was filtered through a pad
of celite andtepd?: cTidaCohipoundt e was concentrated in vacuo and the
resulting residue was partitioned between water (50 nL) and ethyl acetate

(150 nl). 20 ATinixth@ydr $70W40emg sRal aingsl), ITUNES AFUEAY Ao
extracted with additional et hsl acet azte (2 E Sg%tjﬂ_ 1e|)c(gfr$g?wggl ]%racts

wer e washed ium sul f at e,
filtered, angzi%&%\?%épaﬁ%bzgg%%ﬁgb i ??ﬁmgﬁi%gérée fg]g% of 97B as a tan
sol i d. LC%B ?‘t? Hy é -76 WO 2003/ 090912 PCT/ US2003/ 012426 Step C: OH
(97C) To H Y6’F°1 Htsms “(a& hoatgdral §0°6+for heheafpwunzrtian mixQoHyag 97C)
(synthesi zed as described in WO 02/40486) in 12 nL of anhydrous net hanol
was added 18pwifigsk bysrexemse-pbhsgtpreparaiive Ty toafford 4@ hy (rgphferd giaci d in

di oxane at roomtenperature. The resulting clear solution was stirred at

room t enper atethpoundras bight dcolile H R (@D X%/ )83 SPOC ¢RY f@fed, 1 N

1H), 8.16 (d, 1H), 8.11 (d, 1H), 7.84 (s, 1H), 7.71 (d, 1H), 7.58 (t, 2H), 7.47 (d, 1H),
3.44 (q, 2H), 2.94 (s, 3H), 2.47 (s, 3H), 1.26 (t, 3H). LCMS (M+H") =497.5. HPLC

10  Ret. time: 3.30 min.

Example 98

PItaear

\N)

: )

) R\

15
The title compound was prepared as described for the preparation of Example 97 by
substituting 97C* in Step C with Example compound 70 in WO 02/40486. LCMS
(M+H") = 590.2. HPLC Ret. time: 3.26 min.

20

Example 99
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vacuo. The resulting oil was dissolved in 16 nL of 1.5 N agueous potassium
hydr oxi de sol ution and heated to 50C for 3 h. After cooling to room

t enper at We,200 (99121 xt ure was diluted with 50 ni of wat @cTarsdood®is4agueous
hydrochl oric acid was 15 added until pH was approximately 3 or 4. The
resulting precipitated product was collected by vacuumfiltration and
washed with 50 nL of water and dried in va to, afford 1.47 g (99% of
97C as a white solid. An analytical sanplg s prepared by
recrystal lization from 10% aqueous agetionilril . lI—j, MR (CD3OD): S 8.21
(br s, 1H), 8.11 (br s, 1H), 7.89%7 B((fn J2H), 7.67 (br s, 1H), 7.44 (d,
1H), 3.40 20 (q, 2H), 2.86 (s, L n2. s, 3H), 1.25 (s, 3H). LCVMS ( MrH+)
= 354.2. HPLC. 2.24 min. -77 03/ 090912 PCT/ US2003/ 012426 Step D: Title
Compound A m xture of 97C (40 ng, 0.11 mol), HATU (65 ng, 0.17 mmol),

dii sopropylamne (20 L, 0.11 mol), and 97B (39 ng, 0.22 mmol) in 0.3 nL
of N 5 methy|pyrrolidinone was heated at 80C for 16 h and the reaction

m xture was !pafE ceapend wispreparph asdespribason thensenartiontaf Bxpmpledd 7y my
(74% of the title conpound as a light tan solid. 1H NVR (CD3CD w TFA): 8
8.28 (s, 1H) sutstingingd7C*lin Syep @ with Kxtympld dymp@mnd TO(id WQHR/404864nd By 1H),
7.71 (d, 1H), 7.58 (t, 211), 7.47 (d, 1H), 3.44 (q, 2H, 2.94 (s, 3H),

2. 47 (s, 3H) subkti#fingt97B3kixh 4laGiioryMiite)in StepIF. LCMSRMHHIHE R8.4. bpe: 3. 30
m n. Exanple 98 15 The title conpound was prepared as described for the
preparation REt Ex@ Rl 9iq. by substituting 97C in Step C with Exanple
conpound 70 in WO 02/40486. LCM5S (MrH+) = 590.2. HPLC Ret. tine: 3.26 mn.

Example 100
10

The title compound was prepared as described for the preparation of Example 97 by

15 substituting 97C* in Step C with Example compound 70 in WO 02/40486 and by
substituting 97B with 2-aminopyridine in Step D. LCMS (M+H") = 590.2. HPLC
Ret. Time: 3.01 min.

Examples 101-104

The following compounds were prepared in a similar manner that described for

20 Example 100.
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20 Exanple 99 -78 WD 2003/090912 PCT/ US2003/ 012426 The title conmpound was
prepared as described for the preparation of Exanple 97 by
97C* in Svepo@/osniil Exanpl e conpound 70 in WO 02/ 40486 &0W/USQ003/012426

substituting

substituting 97B with 4-am nopyridine in Step D. LCM5 (MrH+) = 506.4. HPLC
Ret. tine: 2.95 mn. Exanple 100 10 The title conpound was prepared as
described forl t epgration o le 97 by | 1 ubsti t gt (ﬁ n
Step Cwith E:)(aIIE’F cofrpound 70§FH %BOZI 40486 ngw{sﬁ ubstfi t{%& §e§73 W th
2- am nopyr i dirre—+A—Step—B—LCOMS{(-MekR)—— 59021 -HPL.C Ret- ) 01] ni n.
Exanpl es 101410413he fpllow ng co nds were pr epygacks in @ si m4ar npnner
that described for 20} Exanple 100 NV 2003/ 090912 PCT/US2003/ 012426 EX
#Structure(M|+ H) +HPLQ Ret . WN) ol4N 489.53.54 ~~
/\g \ N'N/)
102 W 446.3 2.94
HN N i NN
o =" VN ° \L<
/N N N‘N/’I
103 " 503.3 3.64
HN NN
o S o \%};
)\g A N‘N/)
104 Q 496.1 3.19
H
HN NN
° =" SN ° LN
~N \-N. )
H
Example 105
N
HN | N
0 Ny o 4
~ 4
N ~
5 N
Step A:
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N N HN OINO/NNN H102H446.32.94 HNN I N p ~ 7N O/-NNNJ H
103H 503.33.64 HNINONOI N NN -~

WO 2003/090912 PCT/US2003/012426
H;C
H
HyN NN,
o I / N

A solution of 3-nitro-4-methyl benzoyl chloride (215 mg, 1.08 mmol) and N-tolyl-3-
tert-butyl-5-aminopyrazole hydrochloride (287 mg, 1.08 mmol) in dichloromethane (5
mL) was added DIPEA (0.38 mL, 2.2 mmol) and the reaction mixture stirred for 2h.

5  The reaction was concentrated to an oil which was dissolved in EtOAc (50 mL) and
washed consecutively with aqg NaHCOs3, water, 1N HC], water and brine. The organic
layer was dried over Na,SOy, filtered and concentrated to an oil which was purified
via column chromatography (10% then 30% EtOAc/hexane) to give the nitro amide
(420 mg, 99%).

10 The above solids was dissolved in EtOH (156 mL) and added 5% Pd-C (wet,
10035 mg) and evacuated and back filled under a hydrogen balloon. The reaction
was stirred for 32h, filtered and concentrated to a white solid which was used without

further purification (403 mg, 99%), LRMS 363.6 (M+H).

15  Step B: Title Compound
The title compound was prepared from the intermediate obtained in Step A following

the procedure described for Example 1 and 2.

Example 106
20
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H 104~496.13.19 1 NN HN Ol ~-N O N/NNN HExanple 105 5 Step A
WD 2003/ 090912 PCT/ US2003/ 012426 H3C H2N A sol ution of 3-nitro-4-nethyl
benzoyl cWb@wdxd®0{1215 ng, 1.08 nmol) and N-tolyl - 3- PCT/US2003/012426
tert-butyl-5-am nopyrazol e hydrochloride (287 ng, 1.08 mmol) in

di chl oronet hane (5 nlL) was added DI PEA (0.38 nL, 2.2 mmol) and the

reaction mxture stirred for 2h. 5 The t| nvvas concentrated to an oil
whi ch was di ssolved in Et QAc (50 ni) an c secutively with aq
NaHCO3, water, 1N HCI, water and br| ne' The | ayer was dried over

Na2SO4, fil tered and concentrated n i | V\:hl c was purified via colum
chromat ography (10% t hen 30% c/ Raﬁje) to g[V}j the nitro am de

Step A:

F

ol

L_o
(106A)

5 A mixture of 3,5-difluoronitrobenzene (4.1 g, 26 mmol) and morpholine (11 mL) was
heated to 100°C for 16 h then cooled to rt overnight. The resulting solid was collected
by vacuum filtration and dissolved into methylene chloride (250 mL) and the solution
was successively washed with 1N aqueous HCI (2 x 100 mL) and brine (100 mL),
then dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to afford

10 4.0 g (69%) of 106A as a yellow solid. LCMS (M+H") = 227.2. HPLC Ret. time:

2.85 min.

Step B:

15
(106B)

A mixture of 106A (4.0 g, 18 mmol) and 10% palladium on charcoal (0.4 g) in 150

mL of ethanol was stirred under an atmosphere of hydrogen at rt for 16 h. The
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(420 mg, 99% . 10 The above solids was dissolved in EtOH (156 nL) and added
5% Pd-C (wet, 10035 ng) and evacuated and back filled under a hydrogen

bal | oon. Wbeoessmeticon was stirred for 32h, filtered anecCrarscestonzted to a
white solid which was used without further purification (403 ng, 99%,
LRVS 363.6 (MtH). 15 Step B: Title Conpound The title conpound was prepared
fromthe i ntr@sﬁ.ﬂ@? AbGue i RifliRekd throtigR R pAd botdiwhmdthetfiigatpmes edidentratedcr i bed
for Exanple 1 and 2. Exanple 106 20 WD 2003/ 090912 PCT/ US2003/ 012426 Step

A 02N ~ O 4 Q%O iiﬁé“ 81%113114 96%) 8f 1661 adhd biRRIsbli@ervsn&®I4H) L 17,126

mmol ) and norp nt) was heated to 100C for 16 h then cooled to rt
overni ght. L£in al.id was collected by vacuumfiltration and
di ssol ved i-rﬁ%'“éneﬁt%m]fn&eehgg?h OF i de (250 nL) and the solution was
successi vely washed with 1N aqueous HC1(2 x 100 niL) and brine (100 ni),
then dried over anhydrous sodiumsulfate, filtered, and concentrated in
vacuo to afford 10 4.0 g (69% of 106A as a yellow solid. LCMS (MtH+) =
227.2. HPLCSten C: {lijeCompogsl nin. Step B: H2N 15 (106B) A nixture of 106A
(4.0 g, 18 mml) and 10% pal | adi um on charcoal (0.4 g) in 150

The title compound was prepared as described for the preparation of Example 97 by

substituting 97B with 106B in Step D. LCMS (M+H") = 532.0. HPLC Ret. time: 3.04

min.

10 Example 107

H
N F
HN
o)

o] S
N NN, A

H ®

7-\\\\

15  The title compound was prepared as described for the preparation of Example 97 by
substituting 97C* in Step C with Example compound 70 in WO 02/40486 and by

substituting 97B with 106B in Step D. LCMS (M+H") = 608.5. HPLC Ret. time: 3.52

min.

20 Example 108
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mL of ethanol was stirred under an atnosphere of hydrogen at rt for 16 h.
The -82 WD 2003/090912 PCT/ US2003/ 012426 resulting m xture was filtered

t hrough awpadodfowel ite and the filtrate was concentrat @¢T/USR0034€2406 t O
afford 3.4 g (96% of 106B as an off-white solid. LCVM5S (M+H+) = 197. 1.
HPLC Ret. tine: 0.92 min. 5 Step C. Title Conpound The title conpound was
prepared as described for the preparation Exanpl e 97 by substituting
97B with 106B in Step D. LCVM5 (MrH+) = § : Ret. tine: 3.04 mn. 10
Exanpl e 107 15 The title conpound was\pr jar e escribed for the
preparation of Exanple 97 by subst ting 97C in Step C with Exanple
conpound 70 in WO 02/ 40486 and b@\ﬂsubst“ﬂtuti ng with 106B in Step D
LCVS (MrH+) = 608.5. HPLC Ret. tine: 3.52 mn. 20nxExanple 108 WO

2003/ 090912 Step A: 11 PCT/ US2003/012426 (108A) 5 A mixture of

3-fl uoronitrgben ene (1.0 g, 7.1 nmmol) and 1-nethyl piperizine (5 nL) was
heated to 1308Pier 3 days. After cooling to rt, the mxture was diluted
with water (100 nL) and extracted withgthyl acetate (4 x 40 ni).
Concentration of the conbined extract elded a dark red oil which was
di ssol ved in dichloronethane (75 m3%"and @ed with 1 N aqueous HO (3 x
25 nL). The conbined acidic aqueous 10 extracts were neutralized to pH - 7

by addition of 3 N aqueous potassi um hydroxi de
(108A)

5 A mixture of 3-fluoronitrobenzene (1.0 g, 7.1 mmol) and 1-methylpiperizine (5 mL)
was heated to 130°C for 3 days. After cooling to rt, the mixture was diluted with
water (100 mL) and extracted with ethyl acetate (4 x 40 mL). Concentration of the
combined extracts yielded a dark red oil which was dissolved in dichloromethane (75
mL) and washed with 1 N aqueous HCI (3 x 25 mL). The combined acidic aqueous

10 extracts were neutralized to pH ~ 7 by addition of 3 N aqueous potassium hydroxide
solution and extracted with dichloromethane (3 x 40 mL). The combined extracts
were washed with brine (40 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to afford 0.92 g (59%) of 108A as a dark brown oil. LCMS

(M+H") = 222.1. HPLC Ret. time: 0.97 min.

15
Step B:
H,,_N/@\N’\
NN
(108B)
20
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solution and extracted with dichloronethane (3 x 40 nlL). The conbi ned
extracts were washed with brine (40 nL), dried over anhydrous sodi um

sul f at e, WDI2oevm®wad912and concentrated in vacuo to affordPQTAR2¢3(0522 of
108A as a dark brown oil. LCMS (MrH+) = 222.1. HPLC Ret. tinme: 0.97 mn.
15 Step B: HZN%é108B) 20 -84 WD 2003/090912 PCT/ US2003/ 012426 108B was
prepared as d8 Wab@&fpﬁiﬂdqs@és%lb@é&rath¢m¢pmtlomcﬂ%m6ﬂ.m$ MkHY) = 192. 3.
HPLC Ret. tinme: 0.17 min. Step C. Title Conpound 5 The title conpound was
prepared as d833r HC Reu titleeO A7 epiar at i on of Exanple 97 by substituting
97B with 108B in Step D. LCVM5S (MrH+) = 527.3. HPLC Ret. tine: 2.14 mn.
Exanpl e 109 10 The title conpound was prepared as described for the
preparation of Exanple 97. LCMS (MtH+) = 571.4. HPLC Ret. time: 2.22 mn.

15 Exanpl e 18%Rp/c:Nritld CnfeR A
5  The title compound was prepared as described for the preparation of Example 97 by

substituting 97B with 108B in Step D. LCMS (M+H") = 527.3. HPLC Ret. time: 2.14

min.

Example 109
10
= 0 e N @
o~"N / [ j
The title compound was prepared as described for the preparation of Example 97.
LCMS (M+H") = 571.4. HPLC Ret. time: 2.22 min.
15
Example 110
7N N \©
/\H
20  Step A:
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-85 WO 2003/ 090912 PCT/ US2003/ 012426 02N (110A) A m xture of
3-fluoronitrobenzene (1.0 g, 7.1 mmol), pyrazole (0.58 g, 8.5 nmol), 5 and
cesi um cawbane®0qi2. 8 g, 8.5 mmol) in 4 nL of N-nethyl ppcraiszaizeoies was
heated to 100C for 17 h. After cooling to rt, the mxture was diluted with
water (75 mL) and extracted with ethyl acetate (3 x 75 nL) and the

conbi ned extracts were washed with bri (20 nmL), dried over anhydrous
sodiumsul fate, filtered, and concentor,,af@ vacuo to afford 1.7 g (71 %
of 110A as a dark red oil. LCVS (N%FH = 190\ 10 HPLC Ret. tinme: 2.42
mn. Step B: H2N 15 (110B) A m xture of 110A (0. 95 g, 5.0 mmol) and 10%
pal | adi um on charcoal (0.27 g) in 10 nlL of ethyl acetate was stirred at rt
under an atnosphere of hydrogen for 17 h. The resulting m xture was
filtered through a pad of celite and th@leAssulting filtrate was
concentrated in vacuo to afford 0.73 g (91% of 110B as a pale yellow oil.

LCMS 20 ( MrHA)mixtdk€Of 3—ﬂdde{ﬁ:tr&§aneﬂd (T8 g, 0. 1/ thrdB])) p?q%k@le (65851 8. B%nﬁelf’jpound
he

The title corrpound was prepared as described for prepar at ion of Exanple
Slep'D LOVE IR 2 g e ) R b R bR 11
to 100°C for 17 h. After cooling to rt, the mixture was diluted with water (75 mL) and
extracted with ethyl acetate (3 x 75 mL) and the combined extracts were washed with
brine (20 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in
vacuo to afford 1.7 g (71 %) of 110A as a dark red oil. LCMS (M+H") = 190.1.

10 HPLC Ret. time: 2.42 min.

Step B:

15 (110B)
A mixture of 110A (0.95 g, 5.0 mmol) and 10% palladium on charcoal (0.27 g) in 10
mL of ethyl acetate was stirred at rt under an atmosphere of hydrogen for 17 h. The
resulting mixture was filtered through a pad of celite and the resulting filtrate was
concentrated in vacuo to afford 0.73 g (91%) of 110B as a pale yellow oil. LCMS

20 (M+H")=160.1. HPLC Ret. time: 0.74 min.

Step C: Title Compound
The title compound was prepared as described for the preparation of Example 97 by
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The title conmpound was prepared as described for the preparation of Exanple
97. LCV5 (MtH+) = 539.3. HPLC Ret. tinme: 2.97 min. 10 Exanple 112 15 Step
A: Q2N ( dApo3/do2xt ure of 3-brononitrobenzene (1.0 g, PETAISAONGI0)2426

i mdazole (0.51 g, 7.5 mmol), 1, 10-phenanthroline (0.89g, 5.0 mol),

di benzyl i deneacetone (0.06 g, 0.25 mmol), 20 cesium carbonate (1.8 g, 5.5
mol ), and copgantdg DTB twithf 118B86n [SespzB NECRISIOEHH ()= 495.3), HPDLCRetnmime:)2.0n 1 b
of xylenes was heated at 120C for 36 h. After cooling to rt, the -87 WO
2003/ 090912 REI/ US2003/ 012426 m xture was diluted with dichl oronet hane (100
m.) and washed with saturated aqueous amoni um chloride solution (2 x 50
m.) and 1 N aqueous HCO (2 x 75 nL). The conbined aci di c agueous portions
were neutralized to pH - 7 by adding 3N aqueous KOH and then extracted
with dichloromethane (3 x 40 nl). The@gmgpnig 5 extracts were washed with
brine (30 m), dried over anhyd. sodiumsSulfate, filtered, and
concentr@ted in vacuo to afford 0.55g (58% of 112A as a dark red

sem -solid. LCVMS (MtH+) = 190.1. HPLC Ret. tinme: 0.44 mn. Step B: 10
(112B) A mixture of 112A (0.55 g, 2.9 mml) and 10% pal | adi um on char coal

(0.15 g) in 15 nL of nethanol was stirre r{, under an atnosphere of
hydrogen for 17 h. The 15 resulting m xt s i

nfihtered through a pad of
celite and the resulting filtrate wgs \ capcent atin vacuo to afford 0. 36
yr{\ TNIEAVB

g (77% of 112B as a pal e yell ow3ol
/o\/\n N @N
The title compound was prepared as described for the preparation of Example 97.

LCMS (M+H") = 539.3. HPLC Ret. time: 2.97 min.

10
Example 112
7 ©
4 2
15 Step A:
(112A)

A mixture of 3-bromonitrobenzene (1.0 g, 5.0 mmol), imidazole (0.51 g, 7.5 mmol),
1,10-phenanthroline (0.89g, 5.0 mmol), dibenzylideneacetone (0.06 g, 0.25 mmol),
20  cesium carbonate (1.8 g, 5.5 mmol), and copper(Il) triflate benzene adduct (0.12 g,

0.25 mmol) in 1 mL of xylenes was heated at 120°C for 36 h. After cooling to rt, the
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(MtH+) = 160.1. HPLC Ret. tinme: 0.19 min. Step C Title Conpound 20 The
title conpound was prepared as described for the preparation of Exanple 97
by substwouéangoazB with 112B in Step D. LCVS (MtH+) =PEFBIS2003/6P14Cs Ret .
time: 2.12 mn. Exanple 113 -88 WD 2003/090912 PCT/ US2003/ 012426 The title
conpound was prepared as described for the preparation of Exanple 97. 5

LCVS (MrHt+) 1wixdd® was diile@ wRet dicklorometRand 2100 mL) kxdwpsted bilith dfurSedp A: 02N
(114A) To a m xture of 3-brononitrobenzene (1.0 g, 5.0 nmol),

2-pyrrol i di ngRgysAnpRoflumhbride sTRioh (2 RVARS) 44 CRIBEERs HEI2 X7 TmLY. 9
mol ), and trans-1, 2-cycl ohexanediamne (0.06 nL, 0.50 mvl) were

?Sirﬁéfi X?Eéfh%"%ﬁ%i%@c@ﬁcﬁ ug%?%é%@%iwéfeﬁl&g@?tﬁgo B0 BoRRgle Y %\%’?Lﬁel

. 1 : i My

acetate (75 HhsonFA el En Wil dRe i {A Tt ety
acetate (2 x 50 20 nL) and the conbined extracts were washed with brine (30

m), driéd ¥ERCtEMeyeIWashed wigh brore3A0 ot b drieporenabyd sedipysiate, fitgieds ul f at e,

filtered, and concentrated in vacuo to afford the crude product as a dark
br own sol i d.anBupidentrateidom vépsuoftb agfordchd 2nediSGgraighgAcw aslatk ted sgmi-selid.ng a
gradient elution from 70% ethyl acetate in hexanes to 100% et hyl acetate
gave 0.68 g I@EHOMVEH") = 190.1. HPLC Ret. time: 0.44 min.

Step B:

10 r'«:\>

(112B)
A mixture of 112A (0.55 g, 2.9 mmol) and 10% palladium on charcoal (0.15 g) in 15
mL of methanol was stirred at rt under an atmosphere of hydrogen for 17 h. The
15  resulting mixture was filtered through a pad of celite and the resulting filtrate was
concentrated in vacuo to afford 0.36 g (77%) of 112B as a pale yellow solid. LCMS

(M+H") = 160.1. HPLC Ret. time: 0.19 min.

Step C: Title Compound
20  The title compound was prepared as described for the preparation of Example 97 by

substituting 97B with 112B in Step D. LCMS (M+H") = 495.2. HPLC Ret. time: 2.12

min.

Example 113
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114A as a pale yellow solid after concentration in vacuo. LCMS (MrHt+) =
208.1. 5 HPLC Ret. time: 2.11 mn. Step B: 10 (114B) A m xture of 114A
(0.68 g, wo200mh912and 10% pal | adi um on charcoal (0.35 @CTIUS2d08/012%26 Of

met hanol was stirred at rt under an atnosphere of hydrogen for 17 h. The
resulting mxture was filtered through a pad of celite and the resulting
filtrate was concentrated in vacuo to afford 0.55 g (95 %9 of 114B as an
off-white solid. LCVM5 15 (MtH+) = 177.1. HPLC Ret. time: 0.34 mn. Step C
Titl e Conpound The title conmpound was prepared as described for the

preparation of Exanple 97 by substituti Bwth 114B in Step D. LCMS
(MrH+) = 512.2. HPLC Ret. tine: 2.68 20 E&a ple 115 -90 WO
npo

2003/ 090912 PCT/ US2003/ 012426 The tithe 5 prepared as descri bed
for the preparation of Exanple 9% 6 3. HPLC Ret. tine:
2.77 min. 5 Exanple 116 H Cd @ _Ste N0 (116A) rgl To a sol ution of
4-methyl -3-nitroaniline (3.937, 2%.8 mml) in 20%-NrrL of dichl oronet hane
at rt under argon was added 2-chl oropyri di ne-4-carbonyl chloride

The title compound was prepared as described for the preparation of Example 97.

5 LCMS (M+H") =539.3. HPLC Ret. time: 2.32 min.

Example 114

10
Step A:

Q$

(114A)
To a mixture of 3-bromonitrobenzene (1.0 g, 5.0 mmol), 2-pyrrolidinone (0.50 g, 5.9
15 mmol), potassium carbonate (1.37 g, 9.9 mmol), and trans-1,2-cyclohexanediamine
(0.06 mL, 0.50 mmol) were successively added 2.5 mL of anhydrous 1,4-dioxane and
copper (I) iodide (94 mg, 0.50 mmol) and the contents were heated to 110°C for 24 h.
After cooling to rt, the mixture was partitioned between water (50 mL) and ethyl
acetate (75 mL). The aqueous layer was extracted with additional ethyl acetate (2 x 50

20 mL) and the combined extracts were washed with brine (30 ml), dried over anhyd.
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15 (5.00 g, 28.4 mmol ) followed by triethylamne (8.0 nL, 56.7 mmol) via
syringe and the resulting m xture was stirred for 2 h. The sol vent renoved
i n vacuo woaoedmooiresi due was triturated with 20 nL of dacchiseemsmeisb@ne and
the solid was collected by filtration to yield 7.50 g (99.6% of 116A as a
yellow solid. HPLC Ret. Tine: 3.13 mn. MH# (mz) 292.3. 20 -91 WO

2003/ 090912 spihin daRaf3{itdrRd 2mdJoaeentiated it 1abb)to Bffold A cfulleFodyct aes added
50 m of norpholine and the m xture was heated to 100C under argon for 20

h then cool edutolvh 8R4 Ph@ilarioR By Rsh blﬁ%ﬁlat@?agﬁ?toﬁrsﬂ{cﬁ%gl Ssifid-d gid

stirring. This mxture was stirred at rt for mn and the resultlng solid

1968 as a FORRRrbEAReARe Ehefig) B MR Rl aBRk Rt B2
was added 183;%88'@@ <l °“ﬂ98§%€%¢ %%% Ty Y- To0o R TR0 as

shaken under hydrogen (30 psi) for The solution was filtered through
a pad of 5celHRLC Rat timee 2dd|midnt  was rem)ved in vacuo to give 1.33 g of

116C as a light yellow solid. HPLC Ret. Tine: 0.94 mn. M+ (mz) 313.3.
20 Step D: WD 2003/ 090912 116D PCT/ US2003/ 012426

Step B:

10 (114B)
A'mixture of 114A (0.68 g, 3.3 mmol) and 10% palladium on charcoal (0.35 g) in 10
mL of methanol was stirred at rt under an atmosphere of hydrogen for 17 h. The
resulting mixture was filtered through a pad of celite and the resulting filtrate was
concentrated in vacuo to afford 0.55 g (95 %) of 114B as an off-white solid. LCMS

15 (M+H") =177.1. HPLC Ret. time: 0.34 min.

Step C: Title Compound
The title compound was prepared as described for the preparation of Example 97 by

substituting 97B with 114B in Step D. LCMS (M+H") = 512.2. HPLC Ret. time: 2.68

20  min.

Example 115
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5 Conmpound 1 16C (0.20 g, .58 mmol) and 4-chl oro-5-net hyl pyrrol otri azi ne-6-
et hyl carboxylate (0.14 g, 0.58 mmol) in anhydrous DMF was stirred at rt for
20h. The wopeag¥ion2was diluted with ice-cold water and ararsatsdizmgeecous
sodi um bi carbonate and the resulting precipitated solid was coll ected and
washed with water to give 0.30 g of 116D as a |light yellow solid. HPLC
Ret. Tinme: 2.96 min. MH (nmz) 516.2. 10 Ste€p E, 15 116E 116D (0.30 g, 0.58
mmol) in 3 nL of 1N sodi um hydroxi de an M __net hanol was heat ed at
60C for 4 h. Methanol was renoved ii_’n_@;qo ang taqueous m xture was
244

acidified with 1N aqueous HCl1 tcEp he resu ting solid was collected
and 20 washed with water to gi 116E pal e yel | ow soli d.
HPLC Ret. tinme: 2.26 mn. M—I+(rﬂz) 4882 WO 2 /090912 Step F: Title
Conpound 5 PCT/ US2003/ 012426 116E (40 082 nmol ), EDAC (19 0. 098
mol ), HoBt Theditlegconmpayod waﬁﬁtﬂpyredaﬁéeaqah%fcg thapiepaaonef Example gﬁm) wer e
stirred at rt for 0.5 h and ethylam ne hydrochloride (13 ng, 0.16 nmol)
was added f dLCMSEM-AY)st356c3.ngPLG\Ret.riinght2.77Tén.cr ude reacti on mi xture was
purified by reverse-phase preparative 10 HPLC to give 28 ng of the title
compound as a white solid. HPLC Ret. tine: 2.12 mn. M# (mz) 515.1.
Exanpl e 117 15 The title conpound was prepared from 1 16E as described in
step F fér the preparation Example 116

=
\_N. = N
/N "N
®
Step A:
S
O,N NJ\@
H I/N
10 cl
(116A)

To a solution of 4-methyl-3-nitroaniline (3.93 g, 25.8 mmol) in 200 mL of
dichloromethane at rt under argon was added 2-chloropyridine-4-carbonyl chloride

15  (5.00 g, 28.4 mmol) followed by triethylamine (8.0 mL, 56.7 mmol) via syringe and
the resulting mixture was stirred for 2 h. The solvent removed in vacuo and the
residue was triturated with 20 mL of dichloromethane and the solid was collected by
filtration to yield 7.50 g (99.6%) of 116A as a yellow solid. HPLC Ret. Time: 3.13
min. MH" (m/z) 292.3.

20
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of Exanple 116. HPLC Ret. Time: 2.82 mn. M# (mz) 591.2. Exanple 118 20
-94 WD 2003/090912 PCT/ US2003/ 012426 The title conpound was prepared from
116E as owecrimdien step F for the preparation of Exarplras2did/01HPé C Ret .
Time: 1.82 min. MH (nlz) 592.2. 5 Exanple 119 HN NH 10 Step A: NC (119A)

3- Fl uorobenzonitrile (10.0 g, 82.6 mvol) and norpholine (40 nL, 0.45n01) in
DMSO 15 (70spdpBwas heated at 100C for 3 days. The m xture was cooled to rt
and poured into 500 m, of cold water. The resulting solid was coll ected
by filtration to give 9.52 g of ~\ JA9A as a pigk solid. HPLC Ret. Tine: 2.30
mn. M+ (nlz) 189.2. 20 Step B 003/ 090912 PCT/ US2003/ 012426 HO
(119B) A mixture of 119A (9.58"g) i@ 6N dquéous sulfuric acid (80 nL) was
refluxed for 20 h. After cooling to to , thél¥iBdt ure was brought to a pH
of 2 by the slow addition 5 of aqueous sodi um hydroxi de solution (50% w w).
After stirrimglliear (7150 gyiwas ddded 50 af of mofghotiak and thesnixalrt eas dehtdatof i | trati on
and washed with water then triturated with ethyl acetate (600 m ). The

aqueous filypgée i@s a?gf)tnrf@f:ﬁ@ﬂ tif¥nt o RAG t RRRlovAY P¥lired into ice-water (600
5 mL) with stirring. This mixture was stirred at rt for 15 min and the resulting solid was
collected by filtration and dried in vacuo to afford 5.50 g (62.5%) of 116B as a light

yellow solid. HPLC Ret. Time: 2.39 min. MH" (m/z) 343.4.

10 StepC:

)sS IS,
HoN N \N\)

H |/N

(116C)
To compound 116B (1.50 g) in absolute ethanol (100 mlL) was added 10% palladium
15 on carbon (200 mg) and and the mixture was shaken under hydrogen (30 psi) for 6 h.
The solution was filtered through a pad of celite and the solvent was removed in
vacuo to give 1.33 g of 116C as a light yellow solid. HPLC Ret. Time: 0.94 min.

MH' (m/z) 313.3.

20 StepD:
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acetate (450 nm) and the conbi ned organic extracts were dried over
anhydrous sodium sulfate, filtered, and concentrated in vacuo to afford
9.50 g ofwo 20&8898%2a |ight pink 10 solid. HPLC Ret. Ti mPCTAIS2¢b3mwiz326 VH
(mz) 208.1. Step C (1 19C) 15 To 119B (10.3 g, 50.0 mmol) in anhydrous

di chl oronet hane (300nL) at rt was slowy added oxalyl chloride (5.2 ni,
60.0 mml) followed by 1 drop of anh s bMWF. (’l’he reaction was stirred
at roomtenperature for 3 h and the s ) epbved in vacuo to afford
an oil which was dissolved in anhydrqgus dighllorgmet hane (200 ni). 20 To
this solution was added 4-neth¢§;§§j?%joaniline (50 mol ) followed by a
slow addition of triethyl am/rneo( ", 140 mmol) and the mi xture was
stirred at rt overnight. The reaction was diluted with dichl oronethane
(400nL) and washed with -96 WO 2003/090912 PCT/ US2003/ 012426 water (150 niL
X 2), saturated aqueous sodi um bi carbonate (150nL x 2), then dried over
anhydrous magnesium sulfate, filtered, 1488 concentrated in vacuo to afford
the crude product which was recrystallized fromethyl acetate to give 9.57
g (56% of 119C as a yellow solid. HPLC Ret. Tine: 3.07mn. MH (mz)
342.1. 55 St €pnipoutd 116D)0.20 gp.68 mundl) 8l dablopo-Spaetbylpsoldgieimefed f or
conpound 116C. 10 Step E: (119E) 15 119E was prepared from

4- chl or o- 5- ERfyleattoxgTae] @14 @D F8embrobtin phERSOXYMER was stirred at rt for 20h. The
reaction was diluted with ice-cold water and saturated aqueous sodium bicarbonate
and the resulting precipitated solid was collected and washed with water to give 0.30 g

of 116D as a light yellow solid. HPLC Ret. Time: 2.96 min. MH" (m/z) 516.2.

10

Step E:

)eS s
HN N \N\)

0 = H I/N

~N
HO \ N\N/)
15 116E

116D (0.30 g, 0.58 mmol) in 3 mL of 1N sodium hydroxide and 2 mL of methanol

was heated at 60°C for 4 h. Methanol was removed in vacuo and the aqueous mixture

was acidified with 1N aqueous HCI to pH ~ 2. The resulting solid was collected and
20  washed with water to give 0.24 g of 116E as a pale yellow solid. HPLC Ret. time:

2.26 min. MH" (m/z) 488.2.
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as described for 116D by substituting conpound 119D for conpound 116C. HPLC
Ret. Tine: 3.39 min. M# (nfz) 515.1. 20 Step F: -97 WD 2003/090912 (1 19F)
PCT/ US2008000@342691219F was prepared from 119E as descri pea/udSee03nitite HPLC
Ret. Tine: 2.78 min. 5 M# (mz) 487.2. Step G Title Conmpound The title
conpound was prepared from 119F as described in Step F for the preparation
10 of Exanpkgp6. HPLC Ret. Tine: 2.68 mn. M+ (mz) 514.1. Exanpl es

120- 123 Exanples 120-123 were prepared as described for Exanple 119. 15 Ex.
#StructureHPLC retention(M+ H) + timeP(iyin 120'@ 3.21589.7 H, p "Chiral

X

N

V 1212.32591.4 1221t02.59544.3 -9& N
[¢) N zN
NH N\ N”N/)
Title Compound

116E (40 mg, 0.082 mmol), EDAC (19 mg, 0.098 mmol), HOBt (13 mg, 0.098
mmol), and Hunig’s base (43 pL, 0.25 mmol) were stirred at rt for 0.5 h and
ethylamine hydrochloride (13 mg, 0.16 mmol) was added followed by stirring
overnight. The crude reaction mixture was purified by reverse-phase preparative
10 HPLC to give 28 myg of the title compound as a white solid. HPLC Ret. time: 2.12

min. MH" (m/z) 515.1.

Example 117
15
DO
HN NG
ol y
o] =N Z
Z NH N\ N‘N/J
The title compound was prepared from 116E as described in step F for the preparation
of Example 116. HPLC Ret. Time: 2.82 min. MH" (m/z) 591.2.
Example 118
20

-94-



WD 2003/ 090912 PCT/ US2003/ 012426 123H. Chiral 2. 71558.1 HNC |

Or N J Hai

~N / HBO N,

Exanple 124 5 Step A: 10 (124A) Conpound 124A was prepared

from 4- mewbybe3®9mier oani |l ine utilizing the sane procedrca/ussed/ oizne

conpound 114A by substituting 3,5-difluorobenzoyl

2-chl oropyri di ne-4-car bonyl
PCT/ US2003/ 012426

chloride. 15 Step B

NH

W

chl oride for
(124B) -99 WD 2003/ 090912

TR i

HN N \N\)

oy

(o] = N Z
\NNN/J

The title compound was prepared from 116E as described in step F for the preparation

of Example 116. HPLC Ret. Time: 1.82 min. MH* (m/z) 592.2.

10  Step A:

Example 119

PO
HN N

H
o =" N

NH \ N‘N/)

]

NC N\)
1S

(119A)

3-Fluorobenzonitrile (10.0 g, 82.6 mmol) and morpholine (40 mL, 0.45mol) in DMSO

15 (70 mL) was heated at 100°C for 3 days. The mixture was cooled to rt and poured into

500 mL of cold water. The resulting solid was collected by filtration to give 9.52 g of

119A as a pink solid. HPLC Ret. Time: 2.30 min. MH" (m/z) 189.2.

20 StepB:
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Compound 124A (12.2 g) in 80 nL of norpholine was refluxed under argon for
3days. The resulting m xture was cooled to rt and poured into ice-water
(1000 mi)wowoednstizrri ng. The mi xture was stirred at rt PCoruS2@3miznzand t he
resulting solid was 5 collected by filtration and dried in vacuo to afford
14.6 g of 124B as a light yellow solid. HPLC Ret. Tinme: 3.35 mn. M
(mz) 360.1. Step C: 10 (124C) Conpoynd 12r4‘60was prepared from by
hydrogenation using Pd/C catal yst ap Qgen. Step D 15 (124D) 124D was
prepared from 4-chl or o-5- net hyl pyrrol ot Zi ne- 6- et hyl car boxyl ate as 20
described for 116D by substituting conpound 124C for conpound 119D. HPLC
Ret. Time: 3.59 min MH# (mz) 533.3. I\J?%S WO 2003/ 090912

PCT/ US2003/ 012426 Step E: (124E) 5 1246 prepared from 124D as descri bed
for 116E. HPLC Ret. Tinme: 3.06 mn. MK (mz) 505.0. Step F: Title
Conpound 10 Arméxtuyer¢fd 198r(9 S0 imeN aau@cplars@lﬁumcr i (PmLhwagedluxed iy 20n st ep
F for the preparation of Exanple 116. HPLC Ret. Tine: 2.93 mn. MH (m2z)
532. 1. Exanpl, asted &solib4 fo to 0°C, the mixture was brought to a pH of 2 by the slow addition

5 of aqueous sodium hydroxide solution (50% w/w). After stirring for 15 min, the
resulting solid was collected by filtration and washed with water then triturated with
ethyl acetate (600 ml). The aqueous filtrate was extracted with additional ethyl
acetate (450 ml) and the combined organic extracts were dried over anhydrous sodium
sulfate, filtered, and concentrated in vacuo to afford 9.50 g of 119B as a light pink

10 solid. HPLC Ret. Time: 1.94 min. MH" (m/z) 208.1.

Step C:

iV

(119C)

15
To 119B (10.3 g, 50.0 mmol) in anhydrous dichloromethane (300mL) at rt was slowly

added oxalyl chloride (5.2 mL, 60.0 mmol) followed by 1 drop of anhydrous DMF.
The reaction was stirred at room temperature for 3 h and the solvent was removed in
vacuo to afford an oil which was dissolved in anhydrous dichloromethane (200 mL).
20  To this solution was added 4-methyl-3-nitroaniline (50 mmol) followed by a slow
addition of triethylamine (20 mL, 140 mmol) and the mixture was stirred at rt

overnight. The reaction was diluted with dichloromethane (400mL) and washed with

-96-



Exanpl es 125-147 were prepared as described for

Exanpl e 124. 15 Ex.

#StructureHPLC retention (M+ H+ tinme (mn) 125eF ~ 02.94544.3
1262. 6454802003/0%2WO 2003/ 090912 PCT/ US2003/ 012426 127 8CWAISB@B3042426 N

I ~NdI " 1283.43608. 4 129~2. 99576. 2
1322.78532.4 ' G N 13302. 96544. 3

1302. 57609.4 1310 ~0 2.77518.3 e N

water (150 mL x 2), saturated aqueous sodium bicarbonate (150mL x 2), then dried
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo to afford the
crude product which was recrystallized from ethyl acetate to give 9.57 g (56%) of

119C as a yellow solid. HPLC Ret. Time: 3.07min. MH" (m/z) 342.1.

5
Step D:
DA
HoN N J\©/ N \)
H
(119D)

Compound 119D was prepared as described for compound 116C.

10 StepE:
PO NS
HN NJ\©/ N\)
H
o =" N
/—O \ N‘N/J
(119E)

15 119E was prepared from 4-chloro-5-methylpyrrolotriazine-6-ethylcarboxylate

as described for 116D by substituting compound 119D for compound 116C. HPLC

Ret. Time: 3.39 min. MH" (m/z) 515.1.
20 StepE:

o (o
HNjij\ NJ\©/ N
H
(o} =N

Jd N N“N/)
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1343.10546.3 N\ fy~ F 135it \ i \ 3.06546.3 Y Ftc o 1365 Il ~ 2.64548.3
~cl -102 WO 2003/090912 PCT/ US2003/ 012426 137/~ CHral 3.22560.3 \ | [N
138F 3. 28%6Q06B/090912 PCT/US2003/012426

(119F)

119F was prepared from 119E as described for 116E. HPLC Ret. Time: 2.78 min.

5 MH'(m/z) 487.2.

Step G: Title Compound

The title compound was prepared from 119F as described in Step F for the preparation
10  of Example 116. HPLC Ret. Time: 2.68 min. MH" (m/z) 514.1.

Examples 120-123
Examples 120-123 were prepared as described for Example 119.

15
Ex. # Structure HPLC retention M+H)+
time (min)
120 " i (oct 3.21 589.7
o HG \j
\\N\ N/J

121 "‘G 2.32 591.4

122 " O 0 '/\:T 2.59 544.3
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~~ 111!1!'! 1392.87562.4 1400 rJ2.86562.0 \~r~ F "J Y ! o 141\

2.78574.4 .00 1 \ ~K 1422.34575.4 11 143" ~0 2.97576.3 "'
WO 2003/090912 PCT/US2003/012426
123 " 0 cniet 2.71 558.1
HE O l O
e QLC@N
,0—/_
HC
Example 124
5

Step A:

B
F
O.N N
H
F

10 (124A)

Compound 124A was prepared from 4-methyl-3-nitroaniline utilizing the same
procedure used for compound 114A by substituting 3,5-difluorobenzoyl chloride for
2-chloropyridine-4-carbonyl chloride.

15

Step B:

(124B)
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T~ QJIJN~ ~rN\ ~If IS~ 144av?0och3. 40608. 4 145N, \2.47615.4 V
1462.36617.3 147N\ o0 ~.2.68504.2 1% F -103 WD 2003/090912 Exanple 148
5 Step A'WBCR03RGIY1S2003/ 012426 (148A) PCT/US2003/012426

Compound 124A (12.2 g) in 80 mL of morpholine was refluxed under argon

for 3days. The resulting mixture was cooled to rt and poured into ice-water (1000 mL)
with stirring. The mixture was stirred at rt for 15 min and the resulting solid was

5 collected by filtration and dried in vacuo to afford 14.6 g of 124B as a light yellow

solid. HPLC Ret. Time: 3.35 min. MH" (m/z) 360.1.

Step C:

RN

F

10 (124C)
Compound 124C was prepared from by hydrogenation using Pd/C catalyst and

hydrogen.

Step D:

\ N\N//I F
15

(124D)

124D was prepared from 4-chloro-5-methylpyrrolotriazine-6-ethylcarboxylate as
20  described for 116D by substituting compound 124C for compound 119D. HPLC Ret.

Time: 3.59 min. MH" (n/z) 533.3.
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10 148A was prepared from

4-chl oro-5-net hyl pyrrol otri azi ne-6-et hyl carboxyl ate as descri bed for 116D

by subst iwot2oesgoeiret hyl -5-nitroaniline for conmpound 11®DI/USBRBG1IRet. Ti ne:
3.55 mn. MK+ (mz) 356.3. 15 Step B: NO2 (148B) 20 148B was prepared from
148A as described for 116E. HPLC Ret. Tine: 2.89 -104 WO 2003/090912

PCT/ US2003/ (tep@6 min. MH+ (miz) 328.1. Step C. 5 (148C) Conpound 148C was
prepared from 148B as described in Step_ F for the reparatl on 10 of

Exanpl e 116 by substituting ethylamn dr chlo de with (S-(a)-(-)

met hyl benzyl am ne. HPLC Ret. Tine; 31N z) 431.2. Step D 15
(148D) Conpound 148D was prepalbed droge on using Pd/C catal yst and
hydrogen. 20 HPLC Ret. Tine: 2 z) 401.3. -105 WO

2003/ 090912 PCT/ US2003/ 012426 "8t ep = T|tIe Corrpound To a rt solution of
148D (30 ng, 0.075 mmol) in anhydrous DMF (0.3 nL) were successively added
triethylamne (0.14 nmol) and 2-nethyl benzoyl chloride (0.11 nmmol) and
and the resulting m xture was stired o(EBMki)ght. The crude reaction m xture

5

124E was prepared from 124D as described for 116E. HPLC Ret. Time: 3.06 min.
MH" (m/z) 505.0.
Step F: Title Compound

10
The title compound was prepared from 124E as described in Step F for the preparation
of Example 116. HPLC Ret. Time: 2.93 min. MH" (m/z) 532.1.

Examples 125-147

Examples 125-147 were prepared as described for Example 124.

15

Ex. # Structure HPLC retention M+ H)+

time (min)
125 H o o 2.94 544.3
. A?O
g e
126 H 2.64 548.3
DGO
Pa-e
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5 was subjected to purification by reverse-phase preparative HPLC to afford
the title conmpound. HPLC Ret. Tinme: 3.37 mn. M+ (mz) 519.2. Exanpl es
149- 206 Twe 20@d/d9092ng conpounds were prepared as descri pea/udSee03tonm=26
preparation of Exanple 148 by substituting (S)-((x)-(-)-methyl benzyl am ne
in Step Cwith the appropriate 10 ami ne and by substituting 2-nethyl

benzoyl chloprideipn Step E witha ppr latg acpdg8chl oride. 56K2
1492.67498.4 QN JJY | HC
v \ 2. 26.3 o{c\JN \ N {152D2. 26500. 4

#StructureHPLC retention tine(M
150D, ;, WB. 20541.4 e u, I[t~J

153Ny3. 37528. 3 ol M -
128 3.43 608.4
129 " o 2.99 576.2
He \\"*Nj ;
'
130 ] ] 2.57 609.4
. JL?,O
H & :J
\_/
131 N 2.77 518.3

132 M o 2.78 5324
He H‘\@/\j
\\N\NJN

133 " 0~ 2.96 544.3
?@AQO
Hy
Bie;
134 e o 3.10 546.3
. j@r’\j
Hlo_/_N \ N\NJl F
135 M 3.06 546.3
(\
. J
Hy \\*Nj 1
né
136 H 0 o 2.64 548.3
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-106 WD 2003/ 090912 PCT/ US2003/ 012426 1541/ .3.20530.2 155"N3. 29535. 3
1563. 51539. 2 1573.57573.2 3.57 1583.63589. 2 1593.36519.3 160 "" 3.24530.1 "

161Hy020206884H22 | 00" 162mMA3. 28541.2 1633. 41565. 3PCTAGAR3IBDANZE. 2
165F 3.93641.2 -107 WD 2003/ 090912
137 : H‘:]@L Ocn.a] 3.22 560.3
H-‘ ~
O ¥
H
138 (ﬁ\@/@ 3.28 560.4
o v
139 ey O 2.87 562.4
5 . @
el
140 . QP »Q 2.86 562.0
141 2.78 574.4
142 '*:@ 9 2.34 5754
T
el
143 u.:Q Oy 2.97 576.3
ﬁ}&ﬁ ¢
144 ® SUei 340 608.4
8 \\N\N\/)‘ F
145 " 247 615.4
(\
. \IMQJ
O
146 " o~ 2.36 617.3
,5 :@i@)
O
147 N PN 2.68 504.2
o HE :CELN)K@/N\)
\\N\ /N F
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PCT/ US2003/ 012426 166 "N 3.27573.2 r 1673.18505.2 168H ~HN2. 77506. 3 169M\;
3.26548.3 DHN ~ JN 1702.05411.2 D \N He 171"' W2. 39439. 5 172H \
, 2. 68465.w0D0031000442 1732. 65473.2 H, c PCT/US2003/012426

Example 148

Step A:

o] o \N
\_.N. =z
(o] "N/l

(148A)
10  148A was prepared from 4-chloro-5-methylpyrrolotriazine-6-ethylcarboxylate as

described for 116D by substituting 2-methyl-5-nitroaniline for compound 119D.

HPLC Ret. Time: 3.55 min. MH" (m/z) 356.3.

15 StepB:
HNj@\NOZ
[0} = N
HO \ N‘N/)
(148B)
20 148B was prepared from 148A as described for 116E. HPLC Ret. Time: 2.89

i
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174H CNrw2. 11474.4 H HQJ \ ~N N 175c;rw 2.51492.4 NI "Ns Ho N -~r \ K
Q) ' HNC 176¢"r'2.70498.4 HI\ He \ CM 177H4 \ N ~ N 2.70498.4 fN Nf
-108 WO 2002003000912 PCT/US2003/012426

min. MH* (m/z) 328.1. 20

o B e e
:

Step C:

(148C)

Compound 148C was prepared from 148B as described in Step F for the preparation
10  of Example 116 by substituting ethylamine hydrochloride with (S)-(0)-(-)-

methylbenzylamine. HPLC Ret. Time: 3.32 min. MH" (m/z) 431.2.

Step D:

HN : NH,

o] =N

Z \
N, =
N "

2

15

(148D)

Compound 148D was prepared by hydrogenation using Pd/C catalyst and hydrogen.

20  HPLC Ret. Time: 2.37 min. MH" (in/z) 401.3.
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PCT/ US2003/ 012426 178\1~2.71517.3 179c", 12. 67533. 4 180"w 3. 20541. 4 H,

\ F 181~3. 28557. 4 \ F r 5-F 1822.50475. 2 183\, 2. 06513. 4 \

WO 2003/090912 PCT/US2003/012426

10

Step E: Title Compound

To art solution of 148D (30 mg, 0.075 mmol) in anhydrous DMF (0.3 mL) were
successively added triethylamine (0.14 mmol) and 2-methyl benzoyl chloride (0.11
mmol) and and the resulting mixture was stired overnight. The crude reaction mixture
was subjected to purification by reverse-phase preparative HPLC to afford the title
compound. HPLC Ret. Time: 3.37 min. MH" (m/z) 519.2.

Examples 149-206

The following compounds were prepared as described for the preparation of Example
148 by substituting (S)-(ot)-(-)-methylbenzylamine in Step C with the appropriate
amine and by substituting 2-methyl benzoyl chloride in Step E with the appropriate

acid chloride.

Ex. # Structure HPLC retention time M+H)+

(min)

o 2.67 498.4

149 W
HE mr}l@\
:c}—° \\N\N\/)N A\

150 N . 3.20 541.4
H O ! O :
w -CI
nd
151 " 2.33 426.3
S aaach
N NN 2 SN
152 “‘;’:@\ N)°k©\ 2.26 500.4
B s

153 3.37 523.3

-106-



\

184\ 2.73515.2 e - O ~C ,-)- 1852.83483.0\ ~ N 1863.23559.0 Ito N\
~ N 1872.89527.0 - S F 0 JN HIC\ I(
WO 2003/090912 PCT/US2003/012426
154 3.20 530.2
155 3.29 535.3
156 3.51 539.2
157 3.57 573.2
3.57
158 3.63 589.2
159 (ﬁ\@\jﬂ 3.36 519.3
e
160 3.24 530.1
161 3.20 535.2
162 "0 (%\w 3.28 541.2
163 3.41 565.3
164 3.84 573.2
165 3.93 641.2
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N/ HC 188"~ 2.77491. 4

N/ pig WO 2003/090912

g KC,

N- Q Nd 1892.95509.2 H,d -109 WO
2003/ 090912 PCT/ US2003/ 012426 190CHM 3. 31559. 3 0 4F

-N

u 191G W. 43551. 3

PCT/US2003/012426

166 3.27 573.2
167 3.18 505.2
168 2.77 506.3
169 SO PO 3.26 548.3
H, L O
F
170 " o |2.05 411.2
Hy H,
- * il 439.5
171 S 2.39 .
oljc‘/'_o \\&N\/j. o
nd
172 . ot 12,68 465.4
o P
wé
173 wm w  |2.65 473.2
H
e, \\"\n\; N)‘\©
H.‘!fo—/_
174 " o |2.11 474.4
nd
175 cm 2.51 4924
176 2.70 498.4
177 2.70 498.4
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"' NOO Ite 192MN, w2. 95576.3 O JN /

1942. 78468.3 N.~ \N 1952.52484.4 O~ N/ pr

N~ \ N K HC 1932.57454.2 \N /

HNC

N ~N HC 196e2. 31470 .1 ;c

197\ 2. 744898.2003/090915: 1 PCT/US2003/012426
178 " o |2.71 517.3
H "j\©:$
Hg \&y ©
ma"j_ .
179 " o 12.67 5334
}f%g@ ~
e O o
H;c’o_/_
180 " i 3.20 541.4
Hy F
mc'o_/_
181 W chia 3.28 557.4
" ;Q“)LU"??
ne
182 " 5 e 2.50 475.2
y ‘ )
Hg \\N\\/N Mk[;
nd
183 & i ctird 2.06 513.4
Hy
né
184 W i i 2.73 515.2
HE J\\N\\/N °
né
185 Hy 2.83 483.0
S
\ >
Walant |
186 " o O 3.23 559.0
ey
é{ L
187 " o o 2.89 527.0
5 ¥
he, ) N\/)"
188 ”’::@\ ol 2.77 4914
W3 S
ud
189 ":j@\ i 2.95 509.2
Wy
né
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r F~F 1982.72524.2 JN1 / O- NN' 1S c 199NJ 2.00527.4 ~\N1 / \ N/J
2002. 01557. 4 -110 WO 2003/ 090912 PCT/ US2003/ 012426 2011.98495.4 N 202Q
1. 95525, 3wW003/090912032. 54512.3 \ N/J Fi C PCT/US2003/012426

190 W Ctira! 331 5593
2 L
LS X
wé
191 " ot 2.43 551.3
WG, H]\\N\N:)N NJ\©o\”s\\’m’
HﬁJ °
192 " o 2.95 576.3
;b/E@L,JL: F
He : \\"\Nj O)
s

" 2.57 454.2
193 . ;@ Nj\@\
Beoliihet

194 " .i©\ 2.78 468.3
HG

ot
Hy
195 " “jO\ 2.52 4844
Hyf
Io—/_ N7 \\N
né
196 M . 2.31 470.1
LSasasy
o N)N A
ol
197 H R 2.74 495.2
N\ N\H
=
Hy
198 T;@\ 2.72 524.2
g
H
B
wd
199 " o 2.00 5274
o~
. Nl[ju
R, A
r
Hy
200 k S 2.01 557.4
N :J@\HK@/\)
) \\M\N\/J
ot
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2040l

2.51542.4 o ~ N 205it2.04513.3 ~

JINT / [/ 206r-J

2.03543. 3 os

Example 207 5 Step A NO2 10 -111 WO 2003/090912 PCT/ US2003/ 012426 A

suspensi owoaboharopyrrol otri azi ne (2.03 g,
9.3 nmol )
(125 m) was added over 30 min and the solution stirred for

met hyl ani |
h. Wat er

upon whi ch
solids were
(2.589 g, 8

10

ine (1.41 g,

in DM (25 nL) was stirr

8. 47 nmol ) PamdIS3e03i012406 5-

ed at rt for

24
1 h

Step A

(o}

=" N
\/\N N\ I“LN/)

H

~r" N
o~ \ mNJ

2

-111-

the pHxdl was ad with $88. aq. |[NaHCC&5.4he
filtered, wash ind dried to givie conpound A
5% yield) as a bt ep B: NO2
202 1.95 525.3
203 2.54 512.3
\ N‘NJ
HE
204 " o 2.51 542.4
D
HY
Ko aates
m!o—/_
205 " 2.04 513.3
(\
. ;ﬁl&@d
ase
206 b 2 2.03 543.3
nJ
Hy
b \\N\\/ Nj\@
rsrfo_/_
Example 207



10 HO To a solution of Conmpound A (825 ng, 2.32 mmol) in THE (2 nlL) and
MeCH (1 nmL) was added 1IN NaOH (6 nL) and the reaction heated at 60C for 24
h. The rwacbeamomxt ure was cool ed, concentrated to remoTAS2OMS/00249@NI C
solvents, and the 15 pH was adjusted to neutral with 1 N HCl. The solids
were filtered, washed with water, and dried to give conpound B. LCMS
(MrH+) =328.1. HPLC (Condition A): 3.40 mn. Step C 20 NO2 A sol ution of

d B (2.32 1), EDCl. (489 2.55 , 34 , 2.55
?n(*)ron});)uinn DI\/I(: (6 nBTSq‘ %I’S%qni(?fré Y%Otflﬁ?mi% %’rﬁdﬁ] %%5{% éam ne
(0.38 ., 6. ﬂlemymhﬁﬂmam.aﬂgem mhhél) iEPME @3 BPwad étlifedtht HOfor 44 h. ndeat er

e product. The solids were filtered and purified

dd d t tate t
\\I/\?Z 2ol 3rm Oﬂ% MIY@%@;@Q@%@Q@H@@ZDQWIGHEWQQT@{%M upgp aHsh ba p Ilca

I T e R s e
7.36 (d, J=8waterizandidit}l to Bive2otupoumd AYRISB9 F, 89% (yipld)kms6 phldtan s@k)., 2. 86 (s

3H, 2.41 (s, 3H), 1.58 (m 2H), 1.16 (t, J=7.5 Hz, 3H). LCVS (MrH+) =
369.3. HPLC 5 (Condition A): 3.42 min. Step DD N H 10

Step B:

H;ji:j\uo

o =" N

\ NNN/)

2

10 HO

To a solution of Compound A (825 mg, 2.32 mmol) in THF (2 mL) and
MeOH (1 mL) was added 1N NaOH (6 mL) and the reaction heated at 60°C for 24 h.
The reaction mixture was cooled, concentrated to remove the organic solvents, and the
15  pH was adjusted to neutral with 1 N HC1. The solids were filtered, washed with
water, and dried to give compound B. LCMS (M+H") =328.1. HPLC (Condition A):
3.40 min.

Step C:
20

\/\u \ I}‘LN/)

2

A solution of compound B (2.32 mmol), EDCI (489 mg, 2.55 mmol), and
25 HOBt (345 mg, 2.55 mmol) in DMF (6 mL) was stirred at rt for 1 h, and then n-propyl
amine (0.38 mL, 6.4 mmol) was added. The reaction was stirred for 4 h and water

was added to precipitate the product. The solids were filtered and purified via column
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A solution of compound C (794 ng, 2.16 mmol) and 10% Pd/ C (250 ng, wet) in
MeCH (20 nL) was degassed and backfilled with hydrogen three tines and
stirred wor2o®/t91Zhe sol ution was filtered and concent PETA$2003/0g140€
conmpound D (691 ng, 95%yield). 1H NMR (CDC13): S 7.94 (s, 1H), 7.73 (s,
1H), 7.53 (s, 1H, 7.23 (m 15 111), 7.06 (d, J=8.1 Hz, 111), 6.53 (dd,

J=8.1, 2.2 tgromkkd r%l‘&@m(sﬁilﬁca%3%l'é):hyl 3cédte(hgxaned 6. ghvertompidbid C @.®1g,(s, 3H),
2.27 (s, 3H), 1.68 (m 2 = 330. 2.

. H) , 1%@& J=7.3 Hz, 3H). LCIVB(M+H+§
HPLC ( Condi 93%le¢1)1) apa whiterselid. B:(Cﬁ@?)éﬁéolriﬂgﬁaﬂaﬂ)d@%m@% ﬂér(%i oP of
2.5 7.4
5 peh o TR BRPRRR TR 4 Rl RS B, B s Pt ©

et hyl chl or obarnet3ay 0.58 (R}, IThe(ty a3 He/8HRLEVISK(VeH ) 6r362.5h BPLEoom
tenperature and then quenched with MeoH The solvents were renoved and the
product 25 fFeadipen AYetdhih water (40 nL). The product was col |l ected by
vacuum filtration and washed with water (2x) then dissolved in hot MOH,
decol orized with charcoal and recrystallized fromEtOHdto give 2.10 g
(70% of thstdpDi ed conpound as a pure -113 WO 2003/ 090912 product.

Exanpl es 208-233 PCT/ US2003/ 012426 Conpounds havi ng the fornul a bel ow,
wherein Wand Ba have the values listed in the 5 Table provided bel ow,

were prepared follow ng the sane procedure~gescribed for Exanple 1, using
the appropriate acid chloride, chlorofor mal}l @ NiHsocyanate. a HPLC

[0} XN

==

-~ N N\ N‘N/)

H

10
A solution of compound C (794 mg, 2.16 mmol) and 10% Pd/C (250 mg, wet)

in MeOH (20 mL.) was degassed and backfilled with hydrogen three times and stirred
for 2 h. The solution was filtered and concentrated to give compound D (691 mg,
95% yield). 'HNMR (CDCls): § 7.94 (s, 1H), 7.73 (s, 1H), 7.53 (s, 1H), 7.23 (m,

15 1H), 7.06 (d, J=8.1 Hz, 1H), 6.53 (dd, J=8.1, 2.2 Hz, 1H) 5.86 (br m, 1H), 3.43 (q,
J=6.6 Hz, 2H), 2.91 (s, 3H), 2.27 (s, 3H), 1.68 (m, 2H), 1.02 (t, J=7.3 Hz, 3H).
LCMS (M+H") = 339.2. HPLC (Condition A): 2.39 min.

Step E: Title Compound

20
To a suspension of 2.5 g (7.4 mmol) of compound D in 50 mL of CH,Cl, was

added 1.42 pL of DIPEA at rt. The reaction mixture was cooled to 0°C and added
ethylchloroformate (0.77 mL). The reaction was stirred for 2 h at room temperature
and then quenched with MeoH. The solvents were removed and the product

25  precipitated with water (40 mL). The product was collected by vacuum filtration and
washed with water (2x) then dissolved in hot MeOH, decolorized with charcoal and

recrystallized from EtOH to give 2.10 g (70%) of the titled compound as a pure
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Ex. No.WBaret. MS tinme (MtH)+ (mn.) 208- NHCH2CH3- CH32. 41367. 2

209- NHCH2CH2CH3- CH32. 74381. 4 210- NHCH2CH3- CH2CH32. 85381. 2

211- NHCHMB2039@H2CH32. 85395. 2 212- OCH3- OCH2CH33. 51384 PR TAB26D3MM2426
2003/ 090912 PCT/ US2003/ 012426 213- NHCH2CH2CH3- OCH2CH33. 16411. 2 214H3C H
- OCH2CH33. 00441. 3 N 215H3C% H OCH2CH33. 29425. 3

216- NHCH2 CH3rd@et2CH32. 89397. 3 217- NHCH( CH3) 2- OCH2CH33. 10411. 2

218- NHCH2CH20H OCH2CH32. 54413. 2 219- NHCH2CH2CH3- OCH32. 94397. 2

220- NHCH2 CH2 CH3- OCH2CH2CH33. 03425. RxAdntedDi$i28312 CH3- OCH( CH3) 23. 38425. 3

A\

222- NHCH2 CH2CH3- OCH2CH2F3. 00429. 2 7723- NHCFPCrP CH3of - 3. 38459. 2

Compounds having the formula below, wherein W and B?® have the values listed in the
5  Table provided below, were prepared following the same procedure described for

Example 1, using the appropriate acid chloride, chloroformate or isocyanate.

O,

Hoc ~ HN N B
0] =~ XN
W \ N, N/)
Ex. No. A% B? HPLC MS
ret. M+H)+
time
(min.)
208 -NHCH,CHj5 -CH3 241 367.2
209 -NHCH,CH,CH3 -CH3 2.74 3814
210 -NHCH,CHj -CH,CHj3 2.85 381.2
211 ~-NHCH,CH,CHj3 -CH,CH3 2.85 395.2
212 -OCHs -OCH,CHj3 3.51 384.2
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\ [/ 224- NHCH2CH2CH3-

of 3. 72473. 3 -115 WD 2003/ 090912 PCT/ US2003/ 012426

225- NHCH2CH3- CH20OCH32. 39381. 2 226- NHCH2CH2CH3- CH20OCH32. 83411. 2

227- NHCHAZH20+31908286503. 5 N - N 228- OCH3N_N2. 46491. 2 N PHTAR0312426

NN_Nl e3.46584.4 N H 230- NHCH2CH3N_N3. 38504. 3 H
231- NHCH2CH2CH3N_N 3. 56518. 3 H 232H3C_HN N3.67532. 3 H

233- NHCH( CH3) ZN_NB1%3518.[4 - ¥HCH,CH,CHz -OCH,CHj; 3.16 411.2
214 BC n ~OCH,CHj 3.00 4413
oSN
/
215 HC u -OCH,CHj; 3.29 425.3
\/’—Né
216 _NHCH,CH; -OCH,CHj; 2.89 397.3
217 -NHCH(CHs)» -OCH,CHj; 3.10 4112
218 -NHCH,CH,OH -OCH,CHj, 2.54 4132
219 _NHCH,CH,CHjs -OCH; 2.94 397.2
220 _NHCH,CH,CH; | -OCH,CH,CH; | 3.03 4252
221 _NHCH,CH,CH; | -OCH(CHs), 3.38 425.3
222 "NHCH,CH,CH; | -OCH2CH,F 3.00 429.2
223 -NHCH,CH,CHjs 0,; 3.38 4592
224 “NHCH,CH,CHj 0\5 3.72 4733
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Exanpl e 234 5 -116 WD 2003/ 090912 PCT/ US2003/ 012426 H3C HN H Step A: H3C

H2ZN 5 OH p- Tol vyl
wi t h coolwogooymoan i ce bath. NaNG3 (0. 35g,

m Xture was

p-tol yl aceti
hydr ogenat ed
at rt for 2h
(131 ng, 979
and 1B (220
added to pre
NaHCO3. The
t he above es

stirred at

acetic acid (0.6 g, 4.1 mmol) was added H2ZSO4 (5.5 nl)
4.1 mol ) wasTasded/ost4oe y and
0-5 C for 8h. The solution was carefully poured

onto ice and the solids filtered and washed with water to give 3-nitro

C acl 2260. 599, 74MCHICH he | cr «iB, (] d (18689ny) w&s.2
under H2 baljl oon in MeCH (15 nl) in the presence of 1Q% Pd-C
Filtration [gave 3-amno pitolylacetic jacid as a yellaw solid
Step B: OH 15 3-Amino p-tolylacetic id (131 ng, 0.§ nmol)
0592 ot — e .BﬁA Iili N DVE gk Z [ML)411MAT &N Was
Ci pi tg?g t he pr%lg‘?gﬁcyﬂgﬁ% he B:F-Ii{%/vas %dj usteg to 6 wth laq
50l i ds were fliltered, washed with water| and drjed to afjfford
er (62% . 20
227 -NHCH,CH,CH3 N—N/ 3.86 503.5
M
228 -OCH; N-n" 2.46 491.2
W 7}%
H
229 HC m N-n" 3.46 584.4
o\/—Nés W ’}é
/ N
H
230 -NHCH,CH3; %’{Jj\/ 3.38 504.3
=
v
231 -NHCH,CH,CHj3 }\kN/ 3.56 518.3
WNEQ
H
232 HC m N-n” 3.67 532.3
N W ’}§
N
H
233 -NHCH(CHs), }\kN/ 3.53 518.4
;>”4§;A\;%
H
Example 234
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-117 WD 2003/ 090912 PCT/ US2003/ 012426 Step C. Title Conpound To the above
acid (86 ng, 0.23 mml) in DM (2 nL) was added EDC (49 ng, 0.26 mmol) and
HOBt (35 wo,20@/@6912mol ). The mi xture was stirred for 1 RCTaiSc@amd4dy
addition of nethylamne (0.25 m, 2Min THF). The reaction was stirred for
18h then 5 added water (12nlL). The solids were filtered to obtain the title
conpound (75ng, 84%. (M + H)+: 395.2, Hie etention tine: 2.85 mn.
Exanpl e 235 and 236 HLC Exanpl es 235 and 23 pared from Exanpl e 234
foll owi ng the procedure described in Exa - ; 3. 15 Ex. No. R4AJHPLCMS
ret. time(MrH) + (min.) 235- NHCH2CH2 395.12. 67N

236- NHCH2CH3- NHCH3381. 22. 39 -118 12 Exarrpfle 237 5 Step A: C1 O
PCT/ US2003/ 012426

Step A:
H,C
j@\/[z
H,N

p-Tolyl acetic acid (0.6 g, 4.1 mmol) was added H,SO4 (5.5 mL) with cooling

in an ice bath. NaNOs; (0.35g, 4.1 mmol) was added slowly and mixture was stirred at

OH

0-5 °C for 8h. The solution was carefully poured onto ice and the solids filtered and
washed with water to give 3-nitro p-tolylacetic acid (0.59g, 74%).

10 The crude solid (160 mg) was hydrogenated under H; balloon in MeOH (15
mL) in the presence of 10% Pd-C at rt for 2h. Filtration gave 3-amino p-tolylacetic
acid as a yellow solid (131 mg, 97%).

Step B:
HsC
@\/101\
mce BN
NN
»

15 /0

3-Amino p-tolylacetic acid (131 mg, 0.8 mmol) and 1B (220 mg, 0.92 mmol)
were stirred for 18h in DMF (2 mL). Water was added to precipitate the product and

OH

the pH was adjusted to 6 with aqg NaHCOs. The solids were filtered, washed with
water and dried to afford the above ester (62%).

20
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Compound 1B was hydrol yzed under standard saponification nmethods and
coupled with n-propylam ne using the EDC/HOBt nmethod to furnish the CG-6 n
10 propylwoi2de/orapyrrol otriazine. A solution of this cecpasads30i2486g, 7
mmol) in toluene (50 nL) was added POC13 (0.8 ni, 8.45 mol) and D PEA (1
m., 5.6 mml) and the solution heated at reflux for 10h. The reaction was
cool ed and B €dTitleC@mpemdcol d aqueous NaHCC3. The sol ution was extracted
with EtOAc (3x), dried over Na2SO4 , filtered and concentrated to give the

chloride as o ifglabowe &0d { strﬁ% .28 mmolPin @mmmaaéﬁmf\(z@hﬁ #lto. fguir t her
purification. St ep B: WD 2003/ 090912 H3C H2N PCT/ US2003/ 012426 A 'sol uti on

%ssagijte{jo;)r ;)pl 3n| C anE @W:% d%ﬁ?@%ﬁ%ﬁ %%jdlﬁg'ﬂ{ﬂﬁ%%&?@ (f glr_lzj
i X 5 ioni 45
ol ) and DURBTOD S Zé&iamamﬁfmﬁﬁe %%%g?p%@%%fra#‘ﬁ%%hﬂfegésed

to 8 C for 2h. The reactl an vef‘a was cool e@%@zngﬁ red int C531—|2C12 (50
m) and wat éddpdwaier {12mipe ThegahitweimfHieretie oRgdm QORI b i ne,
dried over Na2SO4, filtered and concentrated in vacuo to an oil which was
purified vi 8470. OdIrubnt:3W SatiPd §r wiemyion tigss 2.88MiB0% Et OAc/ hexane) to give
the nitro imde (333 ng, 63%. The above conpound (152 ng, 0.6 Mol ) was
dissolved in EtOH (6 nL) and added %nllliﬂ- g?éwe@ 5 ng) and evacuated and
back filled under a hydrogen ball oo X S Pg was stirred for 2h,
filtered and concentrated to a white solid which was 15 used w t hout
further purification (132 ng, 99% . The above aniline (20 ng) and chloride

(20 mg) were conbined in DMF (0. 25
H;C
j@\/ﬁ\
H,c BN

<~ NN
L

J
0]

10 R4~NH

Examples 235 and 236 were prepared from Example 234 following the procedure

described in Example 2 and 3.

15
Ex. No. R4 J HPLC MS
ret. time | (M+H)+
(min.)
235 -NHCH,CH,CHj3 -NHCH3 395.1 2.67
236 -NHCH,CHj3 -NHCHj3 381.2 2.39
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m.) and stirred for 18h. The solution was added water (1 nlL) drop w se and
neutralized with dilute ag. NaHCO3. The solids were stirred rapidly for 2 h
t hen 20 fwbt2eesoand washed with water to give 33.6 ng, PagM6Sgemslock42&Exanpl e
238 -120 WD 2003/090912 5 Step A: H3C 02N 10 PCT/ US2003/ 012426
3-nitro-4-nmethyl benzamde (0.2g, 1.1 mmol) was suspended in dichl oroethane
(6 m.) and added oxalyl chloride (0.12ggdmpleB7mol) at 0 C. The sol ution
was allowed to warmto roomtenperature and stir for 1 h foll owed by
heating at reflux for 18h. The reaction was cool ed, concentrated to renove
vol atiles and dried under 15 vacuumto give the desired product which was
used without further purification. Step B: H3C H2N 20 -121 WO 2003/ 090912
PCT/ US2003/ 012426 To the crude acyl isocyanate was added CH2Cl2 (5 nL) and
dry EtOH (1 nL) and the reaction stirregdor h. The sol vents were
renoved in vacuo and the solids filtered "~w t OAc, and washed with ether
to give a white solid (203 ng, 73%. The cr sold ds were dissolved in
MeOH (25 L) and hydrogenat ed under ghydr on )

0 O 0

" N
\

Step A:

Cl

0 ~=I

~N
i
Compound 1B was hydrolyzed under standard saponification methods and
coupled with n-propylamine using the EDC/HOBt method to furnish the C-6 n-
10  propylamido oxopyrrolotriazine. A solution of this compound (1.65g, 7 mmol) in
toluene (50 mL) was added POCl; (0.8 mL, 8.45 mmol) and DIPEA (1 mL, 5.6
mmol) and the solution heated at reflux for 10h. The reaction was cooled and poured
into ice cold aqueous NaHCO;. The solution was extracted with EtOAc (3x), dried
over Na,SOy , filtered and concentrated to give the chloride as a yellow solid (1.65g,

15  93%) which was used without further purification.

Step B:
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the presence of 5% Pd-C for 2 h to give a white solid after filtration (174
g, 97%. Step C Title Conpound This solid fromthe previous step was
coupl ed vwofredymoabove pyrrol otriazine 10 chloride undecTatsasndanzi2e
conditions to afford the title conpound in 55%yvyield. Exanples 239-267
Exanpl es 239-267 were prepared as described in Exanple 238 by reacting the
acyl isocyanate with an appropm,cat m ne. 15 Ex. No. WHPLCMS ret.
tzldng(NwCﬂ)za—l(zg—lg ) 239- NHCH2CH2CH3- 25. /2. 98

- - OCH2CH3439. 33. 12 - 8Q3/Q90912 PCT/ US2003/ 01242
241 - NHCH2 CH2 CH3- OCH( CH3) 2435. 43580 242-N CH%@-‘MB?. 63. 53 °
243- NHCH2CH3- OCH3411. 22. 66 244- NHCH2CH3- ©@CH2@H3425. 32. 86

245- NHCH2CH3- OCH( CH3) 2439. 33. 09 246- NHCH2CH3-zz 473.53.32 |
247- NHCH3- OCH3397. 22. 47 248- NHCH3- OCH2CH3411. 22. 67

249- NHCH3- OCH( Gﬁl@lﬂﬁéﬁ §?3-%?tro-4-methyl benzamide (402 mg, 2.2 mmol) in

dichloroethane (15 mL) was added propionic anhydride (2.45 mmol) and DMAP (381

5 mg, 3.1 mmol) and the reaction mixture heated at 55 °C. Additional propionic
anhydride (2.45 mmol) and DMAP (1.4 eq) was added and the reaction temperature
increased to 85 °C for 2h. The reaction vessel was cooled and poured into CHxCl (50
mL) and water (25 mL). The organic layer was washed with 1N HCl and brine, dried
over Na,SOy, filtered and concentrated in vacuo to an oil which was purified via

10  column chromatography (15% then 30% EtOAc/hexane) to give the nitro imide (333
mg, 63%).
The above compound (152 mg, 0.6 mmol) was dissolved in EtOH (6 mL) and
added 5% Pd-C (wet, 35 mg) and evacuated and back filled under a hydrogen balloon.
The reaction was stirred for 2h, filtered and concentrated to a white solid which was

15 used without further purification (132 mg, 99%).
The above aniline (20 mg) and chloride (20 mg) were combined in DMF (0.25
mL) and stirred for 18h. The solution was added water (1 mL) drop wise and

neutralized with dilute aq. NaHCOs. The solids were stirred rapidly for 2 h then

20 filtered and washed with water to give 33.6 mg, 98% yield.

Example 238
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250- NHCH3- ~459. 23. 11 251- NHCH( CH3) 2- OCH3425. 32. 87

252- NHCH( CH3) 2- OCH2CH3439. 43. 07 -123 WO 2003/ 090912 PCT/ US2003/ 012426

253- NHCH(WB2p@3/00CHE CH3) 2453. 43. 27 254- NHCH( CH3) 2487. 43. 2#2T/US2003/012426

255- NHCH3- NHCH3396. 02. 68 256- NHCH3HN- - a422. 03. 09 257- NHCH2CH3HN- - a436. 33. 26
258- NHCH2CH2CH3HN- <450. 43. 49 259- NHCH2CH2CH3- NHCH3424. 23. 16

260- OCH2CH3- CH3396. 33. 63 261- OCH2CH3- OCH3412. 23. 56

262- NHCH2CH2CH3- CH3409. 22. 99 263- NHCH2CH2CH3- CH( CH3) 2437. 33. 31

264- NHCH2CH2CH3- CH2CH3423. 23. 16 - 124H¥N 203/ 090912 PCT/ US2003/ 012426

265- NHCH2CH2CH3435. 33. 18 266- NHCH2CH342 92 R67- NHCH2CH3- CH2CH3409. 32. 95

Exanpl es 268-284 5 Step A: 0o
np p HsC HN \H/ N
o) ~ Xy O o
N\
T N\-NH N\N/)
5 Step A:
H,C
N$C¢O
O,N
o)
10

3-nitro-4-methyl benzamide (0.2g, 1.1 mmol) was suspended in dichloroethane
(6 mL) and added oxalyl chloride (0.12 mL, 1.3 mmol) at 0 °C. The solution was
allowed to warm to room temperature and stir for 1 h followed by heating at reflux for
18h. The reaction was cooled, concentrated to remove volatiles and dried under

15  vacuum to give the desired product which was used without further purification.

Step B:

H,C

0]
HoN N~
' T
20



10 H3C 02N A solution of 4-nethyl-3-nitrobenzyl chloride (1.09g, 5.87 nmol)
in DMV (10 nL) was added phthalimde (0.86g, 5.87 mvol), Bu4Nl (50 ng) and
K2C03 (0.Wogpos/@mnd2t he reaction m xture stirred rapidlyPCorusaéns/oviseer (40
m.) was added dropwi se 15 and the slurry was stirred for 15 mn. The solids
were filtered and washed with water to give the protected am ne (1.68g,
97% . The above solids (0.75g) was suspended in EtOH (25 nL) and added
hydrazine (0.39 nmL). The reaction m xture was heated to 60 C for 8h then
cool ed.  Mef¥hHe2Fudd deyVRScyadlsie dvaandddd €HsUs penati) and diy EOHl (Irap) did/theo br eak
up the solids. 20 The product was filtered and rinsed with MeCH (2x) to

[ th - 0 = : kbl S5
oty uspaob BEbs e T 1 b s Y e Veg T h GiEcl2 (10

m.) and cool e 0 and .added. Dl P ‘

chl or of or rra‘f"gﬂ(%aéﬁ aﬂ‘gwagheélwﬁ%ﬁ r@ve&%g@xﬁegﬁg %ﬁg r%aé%@bﬁhgﬁurdreed for 5
m nutes followed by the addition Ve OH .1 The, m xt ur,e..was.

concent riat e#plids were dissolygdgn dyleQH| (gé gl ﬁnép%&@gﬁr%gdl‘@dﬁ{_sl%%elnowao% a
washing with water, dilute ag NaHCG3 and brine, The organjc Iaygr was
dried over tap@eénceofl % Pdd md kktorgient white golidafigy firationd /4 Mg a{ Pdn vi a
colum chromat ogr aphy (25%t OAc/ hexane) afforded the nitro product (500

ng, 929 . The above product was dissolved in EtOH (5 nL) and EtQAc (5 nl)
and .

Step C: Title Compound
This solid from the previous step was coupled with the above pyrrolotriazine
10  chloride under standard conditions to afford the title compound in 55% yield.

Examples 239-267
Examples 239-267 were prepared as described in Example 238 by reacting the acyl

isocyanate with an appropriate amine.

HsC
H
N 3
wq ) T

0 T )N o 0]
N\_N. =
15 N
Ex. No. W J HPLC MS
ret. time | (M+H)+
(min.)
239 -NHCH,CH,CH3 -OCHj3 425.5 2.98
240 -NHCH,;CH,CH3 -OCH,CHj; 439.3 3.12
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added 5% Pd-C (wet) followed by evacuation and backfilling wth hydrogen
(3x). 15 The m xture was stirred for Ih and filtered to give the product
(177 ny, WOH03/0phd12 am ne was then coupl ed and el abor at @dTiUs2@391242¢6 ar
fashion as outlined in Exanple 1 to give the exanples in the Table

provi ded bel ow. HzC 20 -126 WO 2003/090912 PCT/ US2003/ 012426 HPLC MS EX.

glgngorcatzuéls 884 4_1”2%0. oéﬂi%@c% 1382, 3@@%- gﬁg%ﬁ :Hzégl?lss. 51412. 4
272- OCH2CH3-{CH2CH33. 53396. 4 273- OCH2CH3INC3. 82469. 3| 274- NHCH2CH33. 08444. 3'
2003/ 090912 242 -NHCHzéHZ&H; ﬁ{"@ 7. 3.53"

243 -NHCH,CH; -OCH; 411.2 2.66

244 “NHCH,CHj; -OCH,CH3 425.3 2.86

245 -NHCH,CHj -OCH(CH3), | 439.3 3.09

246 “NHCH,CHj y°© 473.5 332

247 -NHCHj; -OCH; 397.2 2.47

248 -NHCH; -OCH,CH3 411.2 2.67

249 -NHCHj3 -OCH(CH3z); | 4253 2.93

250 -NHCHj; H"@ 459.2 3.11

251 -NHCH(CH3), -OCH; 425.3 2.87

252 -NHCH(CH3), -OCH,CHj 439.4 3.07
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PCT/ US2003/ 012426 279- NHCH2CH20OH CH20OCH32. 15427. 1

280- NHCH2CH3- CH2CH32. 57395. 5 281- NHCH2CH2CH3- CH2CH32. 88409. 2

282- NHCHAZH20M/@ACH32. 21411. 5 283- NHCH2CH3- OCH2CH32. 902CT/U32003/012426

284- NHCH2CH2CH3- OCH2CH33. 15425. 3 Exanpl es 285-290 The fol |l owi ng conpounds
were prepared according to the procedure outlined in Exanple 31. 5 H3C Ex.

285. NHOHRGH], N, 26906 T I0e NACHolcHag. 1498, 0287 HGHRGHB2) 53440, 3

tnv. - O
254 -NHCH(CHz), - l¢'°\© 487.4 3.42
255 -NHCHj; -NHCHj3 396.0 2.68
256 -NHCH; &1\‘:—<] 422.0 3.09
257 -NHCH,CHj3 q}}]:—<] 436.3 3.26
258 -NHCH,CH,CH3 q1}1;1—<] 450.4 3.49
259 -NHCH,CH,CH3 -NHCH3 424.2 3.16
260 -OCH,CH3 -CH; 396.3 3.63
261 -OCH,CHj; -OCHs3 412.2 3.56
262 -NHCH,CH,CH3 -CH3 409.2 2.99
263 -NHCH,CH,CH;3 | -CH(CHs), 437.3 3.31
264 -NHCH,CH,CHj3 -CH,CH3 423.2 3.16
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288- NHCH2CH33. 17471.2 0 289- NHCH2CH32. 21410.2 xN- O
290- NHCH2CH2CH3- NH22. 68367. 3 Exanpl es 291-293 Step A: H3C HZN 5 A sol ution
of 3-nitrwodeesamdhykacet ophenone (0. 4qg,

added 5% Pd-

C (wet, 100

ng) .

2.23 mmol)

i n Et @aT(UB2003mi426v2S

The fl ask was evacuated and backfill ed

under

concentrate
2003/ 090912
coupl ed with
i dentical f4
t he bel ow T3

hydr ogen bal | oon (3x). The reaction was stirred for 3 h, filtered and 10
togjoge 3=aqn] . a¢et opRerone {(3485.80, | 99%418 - 129 WO
PCT/ %’ééOOSI 012%@%% ep2 B’ 3- aninos4- nelt hyl acet pphenone was t hen
1B as in Expnple 1 and ellaborated tg the C 6| amde in an
)Ishion as in Exanple 2 and 3 to produce the coppounds I|isted in
ble 5 HPLC MS Ex. No \Wiret—t-pe
266 -NHCH,CH3 [>L‘§ 421.3 2.92
267 -NHCH,CH3 -CH,CH3 409.3 2.95

Step A:

10

Examples 268-284

H,C

I j\ _NH,
O,N

A solution of 4-methyl-3-nitrobenzyl chloride (1.09g, 5.87 mmol) in DMF (10

mL) was added phthalimide (0.86g, 5.87 mmol), BuyNI (50 mg) and K,COs (0.97g)

and the reaction mixture stirred rapidly for 4h. Water (40 mL) was added dropwise

15

to give the protected amine (1.68g, 97%).

and the slurry was stirred for 15 min. The solids were filtered and washed with water

The above solids (0.75g) was suspended in EtOH (25 ml) and added

hydrazine (0.39 mL). The reaction mixture was heated to 60 °C for 8h then cooled.

MeOH (25 mL) was added and the suspension stirred rapidly to break up the solids.

20
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The product was filtered and rinsed with MeOH (2x) to give the product (0.38g, 90%).



(MtH) + (mn.) 291- OCH2CH3- CH33. 75353. 3 292- NHCH2CH3- CH32. 84352. 3

293- NHCH2CH2CH3- CH33. 08366. 4 Exanpl e 294 10 H3C - 130 WO 2003/ 090912 Step A
H3C 02N Pg0/20820082012426 A sol ution of 3-nitro-4-net hylPpezaSopaenane (0. 1g,
0.53 mol) in MeOH (5 5 nL) was added Accufluor and the solution heated at
reflux for 18h. The reaction was cool ed, concentrated and suspended in
CH2C12. The solution was filtered and the organic filtrates were washed
with sat. NaHCO3 and water. The organic |layer was dried over Na2SO4,
filtered ag% cancentrated to an oil which was purified via colum

chr omat ogr apf® ¢ 10% t he 25% Et OAc/ hexane) to furnish the above product (70
ng, 10 54% . Step B: Title Conpound This product was reduced to the am ne
in an identical fashion as the above 15 exanples to furnish 60 ng (98%

whi ch was coupled directly wtHahesdnternedi ate obtained in Step Ain the
preparati on of Exanple 237, to aff73 rﬁ; of the crude ketal which was
treated with 3N HC (OlrrL) aecet.one b for 2 d. The reaction was

neutralized with sat aq. NaHCdSIzl\énd di | ut ed\[ﬁvl Y wat er (3 nL). The solids
wer e

The amine (0.38g, 2.3 mmol) was dissolved in CH,Cl (10 mL) and cooled to
0 °C and added DIPEA (0.44 mL, 2.5 mmol). Ethyl chloroformate (0.22 mL, 2.3
mmol) was added and the reaction stirred for 5 minutes followed by the addition of
MeOH (0.1 mL). The mixture was concentrated to an oil and dissolved in EtOAc (30
10 mL) followed by washing with water, dilute ag NaHCO3 and brine. The organic layer
was dried over Na,SOy, filtered and concentrated to an oil. Purification via column
chromatography (25%EtOAc/hexane) afforded the nitro product (500 mg, 92%).
The above product was dissolved in EtOH (5 mL) and EtOAc (5 mL) and
added 5% Pd-C (wet) followed by evacuation and backfilling with hydrogen (3x).
15 The mixture was stirred for 1h and filtered to give the product (177 mg, 99%).
This amine was then coupled and elaborated in a similar fashion as outlined in

Example 1 to give the examples in the Table provided below.

HsC

\ N\N/)

20
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filtered to give 55.3 ng of the title conpoung. 20 Exanple 295 WO
2003/ 090912 H3C Step A: H,,C 5 PCT/US2003/ 012426 A sol ution of

in THE (50 nl) &O0/USMEGNIZEO nl)

3-ni tr o- Awoenésyidshenzoyl
was added trinethylsilyldiazomethane (5 m,,

chloride (1.69)

m) at 0 C. The reaction mxture was stirred at 0OC for 24 h. The 10

2M i n hexanes) and TEA (1.4

vol atil es
portion was
above di azok

Et OH (0.09 ni

stirred for

The 15 react]
silica gel p|
2003/ 090912
in an identi
chl oropyrr ol

C Title Coni
and added PC

Ex TOVEU 1) vacuow 0 gi vel 3.3 g of ajcpmecyel | awssol (d. A
puriTied vig colum chronaf ography (2%% Et OAc/|hexane). | The
et one (44 ng,| 0.22 nmml) wak di ssol ved]inet.-¢impec]12NtHit) | and
) and added [BF3OEt 2 (0. 006 nL) was adde? -%ge m xture Wwas
90 m n and a |second addition of BF3CEt 2 Bg 5|nL) was imde.

on MhgEUre vwias SOCHLEH, T of | Ie6hCHndHpul i f Bgd dijr eal2$ through a
ug to afforld the ketone (42.1 ngy, 88% . Step|B: -132 WO
PCT/ US2003/ 042426 The ketong was reduced to thd am no-al cohol
cal fashion gs the above ekanples and|coupled|to the
triazipe—as—HA—Exarpke—ttogye—the—Tatggho(58uw)— > Ste
- 9 at o (oq7l p
poundzﬁ%e aIcohoFﬁfE%cﬁﬁ, 0| 14 Was §ﬁ§solve84%% CiH2C12
C
270 -OCH,CH3 -CH3 3.41 382.3
271 -OCH,CH3 -CH,OCH3 3.51 4124
272 -OCH,CH3 -CH,CH3 3.53 396.4
273 -OCH,CH3 NC@ 3.82 469.3
274 -NHCH>CH3 @\; 3.08 444.3°
275 -NHCH,CH;CH3 @\; 3.32 458.5
276 -NHCH,CH,OH @\; 2.80 459.2
277 -NHCH,CHj3 -CH,OCH3 2.52 411.2
278 -NHCH;CH,CH3 -CH,OCH3 2.81 425.2
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(36.3 ng, 0.17 mmol ). The reaction was stirred at rt for 24 h, filtered
through celite and purified via colum chroantography (25% Et OAc/ hexane)
to give twe kexmna2 (44ng, 79% . 10 Exanpl es 296- 305 EXROPIUS20039624305 wer e
prepared according to the procedure outlined in Exanple 31. WD 2003/ 090912
PCT/ US2003/ 012426 ExStructureMMHPLC ret. tM5s (MH#) .mn HC | N 296N\

404. 432. 964052 Hhg H :NIIICH—Z@HZU,H NV_CW,0@H{ $90243. 563942721I
280 -NHCH,CHj3 -CH,CH3 2.57 395.5
281 -NHCH,CH,CHj3 -CH,CH3 2.88 409.2
282 -NHCH,CH;OH -CH2CH3 2.21 411.5
283 -NHCH,CHj3 -OCH,CH3 2.90 411.3
284 -NHCH,CH,CHj3 -OCH,CH3 3.15 4253

Examples 285-290

The following compounds were prepared according to the procedure outlined

in Example 31.
5
H,C
J
me HY
o) ~ Xy o
N\
w N‘N/)
Ex. No. w J HPLC MS

ret. time | (M+H)+

(min.)
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/J HO\ N N' HCH,

\' No 298N 417.472.37418.3 J U HNC H C N ~ X
2919V 431.52.6432.3 N HC N H,c ’ ! HCC NN
WO 2003/090912 PCT/US2003/012426

285 -NHCH,CHj3 -NHNHCOH 2.26 396.3
286 -NHCH,CHj3 HN_;& 2.71 472.4

o
287 -NHCH,CH3 HN—:;é'L 253 440.3

A~

o
288 -NHCH,CHj3 ;ﬁ_z 3.17 471.2

’ o
289 -NHCH,CH3 HN—::Zﬁ 221 410.2

R
290 -NHCH,CH,CH3 -NH, 2.68 367.3
Examples 291-293
Step A:

H;C

H,N

A solution of 3-nitro-4-methylacetophenone (0.4g, 2.23 mmol) in EtOH (12

mL) was added 5% Pd-C (wet, 100 mg). The flask was evacuated and backfilled

under hydrogen balloon (3x).

10  concentrated to give 3-amino-4-methylacetophenone (330 mg, 99%).
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The reaction was stirred for 3 h, filtered and



300493.573.07494.3 H C CH 301432.493.17433.2° HP CH a \ 302~
418.462.75419.3 H CHO\ N N cnim 303521.63 3.22522.2 5 HP ~ 84 460

10

WO 2003/090912 PCT/US2003/012426

Step B:

3-amino-4-methylacetophenone was then coupled with 1B as in Example 1 and
elaborated to the C-6 amide in an identical fashion as in Example 2 and 3 to produce

the compounds listed in the below Table.
H,C

me HN
o) 0

" N
w \ N‘N/)

Ex. No. W J HPLC MS
ret. time | (M+H)+
(min.)
291 -OCH,CH3 -CH3 3.75 3533
292 -NHCH,CH3 -CH3 2.84 3523
293 -NHCH,CH,CHj3 -CH3 3.08 366.4
Example 294
H,C
H,c HN F
0 ~ Xy 0
N\_N._~
A
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385: 304'N 459.56.. J NN HCHC CH ) de H. 4 S 446 C 445.53

WO 2003/090912 PCT/US2003/012426

Stép A:
H,C

O,N F
H;CO OCH;
A solution of 3-nitro-4-methylacetophenone (0.1g, 0.53 mmol) in MeOH (5
5 mL) was added Accufluor and the solution heated at reflux for 18h. The reaction was
cooled, concentrated and suspended in CH,Cly. The solution was filtered and the
organic filtrates were washed with sat. NaHCOs3 and water. Thé organic layer was
dried over Na,SOy, filtered and concentrated to an oil which was purified via column
chromatography (10% the 25% EtOAc/hexane) to furnish the above product (70 mg,

10  54%).

Step B: Title Compound

This product was reduced to the amine in an identical fashion as the above

15 examples to furnish 60 mg (98%) which was coupled directly with the intermediate

obtained in Step A in the preparation of Example 237, to afford 73 mg of the crude

ketal which was treated with 3N HC1 (0.1 mL) in acetone (3 mL) for 2 d. The reaction

was neutralized with sat aq. NaHCO; and diluted with water (3 mL). The solids were
filtered to give 55.3 mg of the title compoung.

20 Example 295
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42.62. Z N N N HC- W 2003/090912 PCT/ US2003/ 012426 Exanpl es 306- 307
Exanpl es 306-307 were prepared follow ng the sanme procedure described for
Exanpl e 3woBxo03/@byiacture MVHPLC ret. t (m n) M5 (M+) PBOAISA@B/062436 09 467
307 oa 416.5 2.40 417 5 Exanpl es 308-311 Exanpl es 308-311 were prepared
foll owi ng procedures simlar to that described in Exanple 48. 10

H,C HN O/\
0] 6]

" N
\
Step A:

H;C

02N 0/\

A solution of 3-nitro-4-methylbenzoyl chloride (1.6g) in THF (50 mL) and
MeCN (50 mL) was added trimethylsilyldiazomethane (5 mL, 2M in hexanes) and
TEA (1.4 mL) at 0 °C. The reaction mixture was stirred at 0°C for 24 h. The

10 volatiles were removed in vacuo to give 3.3 g of a crude yellow solid. A portion was
purified via column chromatography (25% EtOAc/hexane).

The above diazoketone (44 mg, 0.22 mmol) was dissolved in CH,Cl; (1 mL)
and EtOH (0.09 mL) and added BF;0Et; (0.006 mL) was added. The mixture was
stirred for 90 min and a second addition of BF3OEt; (0.005 mL) was made. The

15 reaction mixture was stirred for 16h and purified directly through a silica gel plug to

afford the ketone (42.1 mg, 88%).

Step B:

H,C

HsC HN N
OH

~" N
\/O \ N‘N/)
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Ex. StructureMMHPLC ret. TM5S (MH) (min) 1 3081t 389.52.63390 /JIN
309387. 43. 00388 ~~ NNN HC 310" 373.42.89374 1"v N J 311391.53.15392 0 WO
2003/ 0909wD 2ves3/wbazm 1. A conpound havi ng the fornula @CX/US2¢0B012426

PCT/ US2003/ 012426 enanti oners, diastereoners, salts, and sol vates thereof,
wherein X is selected from-0-, -OC(=O-, -S, -S(=0-, -SX2-, -C(=0-,
-C02-, - NR8-, T has 1 i) MR%10-alcd¥sd GEn idenfif® ERion atGhe

- NRBSO2NR9-, -S -, - 8{’:0 NR8-, hal ogen, nitro, and cyano, or X is

above examples and coupled to the chloropyrrolotriazine as in Example 1 to give the

alcohol (58mg).

5  Step C: Title Compound

The alcohol (56 mg, 0.14 mmol) was dissolved in CH,Cl, and added PCC
(36.3 mg, 0.17 mmol). The reaction was stirred at rt for 24 h, filtered through celite
and purified via column chroamtography (25% EtOAc/hexane) to give the ketone
(44mg, 79%).
10 Examples 296-305

Examples 296-305 were prepared according to the procedure outlined in

Example 31.
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absent ;

Zis -

- (CH2) - NRloaC( =0 - Be,
- C( =0 - Baw 020029812

=0) NRi o- Bb,

- (CH2) -
- NRloaC(=0) NR10 B,
OC(=0) _Ba,

C(=0) NRI o- Be,

_ - C(=0) NR10- NRloa Bd,
-C(=O NR10- (CH2) C(=O)Ba; B is (a) optionally-substituted cycl oal kyl,

-NRloa C(=0) - Ba,
- NR10S02- B,

- SO2NR, o- B,
- NRCOTS20084123126 15

optional | y-substituted heterocyclo, or optionally substituted heteroaryl;
or (b) aryl subg I and Zerojto t Iﬁﬁ_,c,gﬁtBa IS
optional |y subst|itut g, al ky|], opt isnna:idry-subst t MEd |cyclaalkyl | MS (MH+)
optionally- subgid =orret-ty—substrtot Ol
optionally substlituted heteroar yI ]iBQEj s 25 (@) optilonal | y-substituted
cycl oal kyl, optilonal lfé subst i tutied] het ragycl o Mha30pti ongd | y sulespt uf ed
het eroaryl ; -134 83/ 09:))90_10 ) aryl substjtuted with one RL1 and zgro
to two R12; or (c) -C(=O R13,” -C2R13, -C(=0) NR13R13a; PCT/US200p3/012425 B
is optionally sdbstituted al kyl,*® ionally substitutled al koxy, |
optional | y-substjituted cyc | ) \i%ynal | y{substilt uted _hetefoc ?2
optional |l y substjitut e€d7aryl | & [=~g> ptl onal |y sub3%94 ut ed #8% erop ﬁé Bd|is
hydr ogen, -C(=0OjJR13, or -CO02K1l ,"\Be |s hydr ogen, optijonally substituted
al kyl, optional |p~substi-tuted—eych —optiomatty-substi tut ed
het erocycl o, optlionally substitut m{ryb or optionally
298 ?_%(k” - 417.47 2.37 418.3
H,c/—_
HC.
ne ¥ NN
299 we ) = 4315 2.6 4323
H;°>_ ™
S Chiral
<y 'Y 3.07 494.3
300 8 @ 493.57 . .
Hac: : o,
301 Q9 N\N O 432.49 3.17 433.2°
H,C—C N\ \N/)
H,C o,
N\
Hy N NN
302 o»_%(g = 418.46 2.75 419.3
AR N\N/J
Hy macmm
303 @"*r SO 521.63 3.22 522.2
HC o
iy “j@\rfuj‘i\}
304 AN Gy 459.56 2.84 460.3
N\ /)
How" \N
HL o,
305 ] C \) #o 445.53 2.62 446.4
Hac/_ N\N/
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10 substituted heteroaryl; RL and R5 are independently selected from

hydr ogen, al kyl, substituted al kyl, -OR14, -SR14, -0OC(=0 R14, -CO02R14,

- C( =0 NRIwRAD4es/090NR14R144a, - S(=0) R14, -SO2R14, - SO2NR14RC4A]S2003/012426
-NR14SO2NR14aRl 4b, - NR14aSQ2R14, -NR14C(=0 Rl4a, -NR14CO2R14a,

- NR14C(=0) NR14aR14b, hal ogen, nitro, and 15 cyano; R2 is hydrogen or

Cl4al kyl; R3 is hydrogen, methyl, pegfliiBic9RB6RYy. nethoxy, hal ogen, cyano,
NH2, or NH(CH3); R4 is selected fro'm"fg%_ggmﬁgen, provided that R4 is
not hydrogen if BximpleS§66307 weSGRepare2l0ollonizgate sameprocpfgsdgscribgdiora| ky| |
al kenyl, and al kynyl optionally independently substituted with keto and/or
one to fourEX@PEAc) aryl and heteroaryl either of which may be optionally
i ndependently substituted with one to three R16; and 25 (d) heterocyclo
and cycl oal kyl either of which may be optionally independently—substit ut ed
wi th keto and/or| one to threeg, R16:

6: or (e), 24 is HBkCmet.{f } | ogen,
nitro, or cyano; R6 B%s attac‘ér_bic Beany avzﬁ“ﬁabl e _ca(mioh at o“ﬁn%{)@-“gl enyl ring
A and at each ocfcurrence Is 1hgependently selected fromal kyl, hal ogen,
trifluoromethoxyl trifluoroggthyly v 30 hydroxy, alk , al kangyl ,
al kanoyl oxy, thi@Pé al kylt ur ei do, ni tG&P cyano,%%(()éar boxy,4%¥artoxyal kyl ,
carbanyl, al koxykarbonyl, @I kylthiono, arylthiono, arylsulfonyl afine,
al kyl sul fonyl am phe, sulfonic am kysul fonyl, -137 WO 2003/ 090912

PCT/ US2003/ 012426 sul f onam dg, : benzgll , aryl XNy and b4e192yl oxy,
wher ei n each R6 [§06up (K%"j 4165 2.40
5 Y

Examples 308-311

Examples 308-311 were prepared following procedures similar to that

described in Example 48.
10
Ex. Structure MW HPLCret. T MS (MH+)
(min)
308 “W 389.5 2.63 390
H
- 387.4 3.00 388
309 . %
310 " 373.4 2.89 374
My ”;Q\g/\v
! 391.5 3.15 392
311 w
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in turn may be further substituted by one to two R18; R8 and RO are

i ndependently sel ected from hydrogen, alkyl, substituted al kyl, aryl,

cycl oal kywp 2net®@paeycl o, and heteroaryl; 5 R10 and RlOaPremraseendepmndent |y
sel ected from hydrogen, alkyl, substituted al kyl, alkoxy, and aryl; Rl1l is
selected from (a) al kyl, hal oal kyl, al koxy, hal oal koxy, -S02al kyl,
cycl oal kyl, heterocyclo, and heteroaryl any of which may be optionally
subsituted; or 10 (b) hal o, cyano, am no, al kylam no, and dial kyl am no; R12
i s sel ect edWerctaimal kyl , R17, and Cl-4al kyl substituted with keto (=0

and/ or one to three R17; R13 and Rl3a are independently selected from
hydr ogen, optionally substituted alkyl, optionally substituted cycloal kyl
and optionajly subgichiiRendhMing the fbildula B}4a and Rl4b are independently

sel ected from hydrogen, al kyl, substituted al B aryl, cycl oal kyl ,

het erocycl o, and heteroaryl, except when R14 y$/qoined to a sul phonyl
group as in -S(=0 R14, -S02R14, and -NR14,. 4, then R14 is not

hydrogen; R16 is selected fromal kyl, R17,\ anhd3Cl-4al kyl substituted with
keto (=0 and/or one to 20 three RIR; RLAS ¢l ected from (a) hal ogen,

hal oal kyl , hal oal koxy, nitro, cyago -0OR23, -NR23R24, -NR23SO2R25,
- S02R25, - SO2NR23R24, - C02R23, -C(x - C(=0) NR23R24, -0OC(=0) R23,
-0OC(=0) NR23R24, -NR23C(=0) R24, 25 @R24; (b) aryl or heteroaryl

ei ther of which may be optional Xy stitufed with one to three R26; or

(c) cycloal kyl or heterocycl oRépti I\N/ }i tuted with keto(=0 and/or
5 Rs @D

one

enantiomers, diastereomers, salts, and solvates thereof, wherein
X is selected from —O—, —~OC(=0)~, =S—, —S(=0)—, —=SO,—, -C(=0)—, -CO2—,
—NRg—, -NR3C(=0)—, ~NRgC(=0)NRgy—, -NRgCO,—, -NRgSO;—,
10 —NRgSO,;NRg—, —SO;NRg—, ~C(=0)NRg—, halogen, nitro, and cyano, or X is
absent;
Z is -C(=0)NR¢-B®, -(CH)-C(=O)NR0-B°, —NRi0a C(=0)-B%,
~(CH,)—NR;0,C(=0)-B°, -NR0,C(=0)NRp-B, —NR0S02-B, -SO2NR10-B,
-C(=0)-B? —CO,-B*, ~-OC(=0)-B*, -C(=O)NR10-NR10a-Bd, -NR;0CO,-B? or
15 -C(=0)NR 1o-(CH2)C(=0)B%
Bis
(a) optionally-substituted cycloalkyl, optionally-substituted heterocyclo, or
optionally substituted heteroaryl; or
(b) aryl substituted with one Ry and zero to two Ria;

20
B® is optionally substituted alkyl, optionally-substituted cycloalkyl, optionally-
substituted heterocyclo, optionally substituted aryl, or optionally substituted
heteroaryl;
B®is
25 (a) optionally-substituted cycloalkyl, optionally-substituted heterocyclo, or

optionally substituted heteroaryl;
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to three R26; 30 R18 and R26 are independently selected from

C2_6al kenyl, hal ogen, hal oal kyl, halgalkoxy,ycyano, nitro, aﬁ?hgalkyl,
Cl_4al kylaoiznes/09em2noCl_4al kyl, hydroxy, hydroxyCl_4al WIT{Usameg’A;m

Cl. 4al kyl thio, aryl, heterocyclo, (aryl)alkyl, aryloxy, -138 WO 2003/090912
PCT/ US2003/ 012426 and (aryl)al koxy; R23 and R24 are each independently

sel ected from hﬁbﬁrafﬂEP‘ﬁst@t%Wh%gw hnd 7 &S ividRgelor al Kyl , substituted

al kenyl , aryl eteroary and heteroc ; [
, yclo; R25 is selected
from al kyl, subgd)L-quegklaJ 4@02Rla,r—y¢(,—O)HR63Rla£ yl, cycloalkyl and 5

het er ocycl o; and m sO, 1, oLn a Lot ?f
I/\ﬁr mul a (1135: is optioBalEnEY é%@Feél auﬁﬂﬁ%ﬂ“@?@ t1tuge§1| "{lk&ghg‘m a%[]'léﬂsgg%%er eof
wher ei n N'R; sel, ﬁ%@gﬂf §ﬁmnaﬁ?h§ubs%&eﬁeterocﬁio ggg()n@)ysubstﬁﬂﬁdarﬂ@r—o)

, - - - NRBSO2 15
- NRBSQ2HR9- , -Sﬁﬁﬁtﬁ&llysumm@d\lﬂaeroah&l ogen, nitro, and cyano, or X is
absent; Y is -(( :O) NRL1O-, -NRLOaC(=0O) NR10-, -NR10SC2-, -SO2NR1O-, -C(=O) -
-C02- or -OC(=0)-; B is optionally-substi t ut ed cycl oal kyl, heterocycl o, or

\t)ﬁteﬁrgaryl BC%%C Uégf(b)tR-{Ix%g—C&RY\!th one R11 and zero to two R12; or
Is - al so may be selected from - %BY# CI)2R13 and
SUC(b : tol) {\lﬁ&é;ﬁfgﬂ dlﬁigeal;ldptRﬁaaHy subistithepbalidneptiongly-suhstignte ‘P%ilﬂ'l’l’ogen al kyl ,
A

-NR14R14a, - S( = O)opﬁg{naﬂ?f-subsututegjheteroc %tﬁ)jn%lly sitiaRt ary%r@twﬁlﬂﬁﬂfa

10 substituted heteroaryl;
R, and Rs are independently selected from hydrogen, alkyl, substituted alkyl, —ORa,
—SRy4, ~OC(=0)R14, COsR14, ~C(=O)NR14R142, “NR14R143, =S(FO)R14,
—~SO0,R 14, —SO;:NR14R 142, “NR14SO2NR142R 145, “NR14:SO02R 14,
_NR;4C(=0)R 142, ~NR14CO2R 143, “NR14C(=O)NR14:R 1, halogen, nitro, and
15 cyano;
R, is hydrogen or Cj.4alkyl;
R; is hydrogen, methyl, perfluoromethyl, methoxy, halogen, cyano, NH;, or NH(CHs);
R, is selected from:
(@) hydrogen, provided that R4 is not hydrogen if X is —=S(=0)-, =SOr—,
20 —NRgCO,—, or -NRgSO>—;
(b) alkyl, alkenyl, and alkynyl optionally independently substituted with keto
and/or one to four R;7;
(¢) aryl and heteroaryl either of which may be optionally independently
substituted with one to three Ry¢; and
25 (d) heterocyclo and cycloalkyl either of which may be optionally
independently substituted with keto and/or one to three Ryg; or
(e) Ryis absent if X is halogen, nitro, or cyano;
Rg is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, halogen, trifluoromethoxy, trifluoromethyl,
30 hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,
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- SO2R14, -SM2NR14Rl14a, -NR14SO2NR14aRl1l4b, -NR14aSQ2R14, 25 - NR14C(=0) Rl4a,
-NR14CO2R14a, - NR14C(=0) NR14aR14b, hal ogen, nitro, and -139 WO 2003/090912
PCT/ US20080Qa@4@691eyano; R2 is hydrogen or Cl_4al kyl; R8TIES2003d139€N,

met hyl , perfluoronethyl, nethoxy, hal ogen, cyano, NH2, or NH(CH3); R4 is

selected from a) hydrogen, provided that R4 is not hydrogen if X is

-S(=0 -, -SO2-, qffjon Bheny®bentYR32@HSxy, dldHithzyleksk @mgtein edetl Ral deyuyy |
optionally substituted with Keto and/or one to four Rl7; c) aryl and
het eroaryi opt i oidifnymeybefurthgr substifufed Benette t¥aRes R16: and 10 d)

het er ocycl o, and cl oal kyl ' | fuHt L B r one to
t hree R16; ?alé% ﬁéfe il%deg%%déaﬁﬁgl %@Qcﬁéﬂi éoﬁ‘mé%g%#’ ﬁﬁl\’r,\%%bg%ﬁl;ﬁ%g%lﬁg’; S
attached to any epaddiah) ietaacyetn) aad heremiaryphenyl ring A and at each
occurrence is independently selected fro | kyl, ~hal oge

trifl uordneRiodegd Riprare l%P%f‘ﬁX/Feﬁea I giyasaﬁ%na?}ll&ﬁﬁ%s@%ﬁw b

al kanoyl oxy, thi gh, Iah?{l ji 0, ureido, nitro, cyano, carboxy, carboxyalkyl,
car banyl, al koxycarbdnyl, “al kyl t hi ono, arylthiono, arylsulfonylam ne,

al kyl sul f onRlaisselested fibfroni ¢ aci d, al kysul fonyl, sul fonam do, phenyl,

benzyl, aryl oxy, an £ n oxy.. wher ei n, eac 0 ' be
further substit ufagﬂﬂ‘ﬂ WI‘WE a@%y%ag?ﬂﬁwyé(g%%}%&gﬁglpgk%%g%lébﬁg@ét ly

sel ected from hydr og@ihetebdeyll any DiRHidH mbEBe aptiotially subsimtedcyrc| oal kyl

het er ocycl o, and heteroaryl; RXO and RlOa are independently selected from

hydr ogetQ al kyl , (eiskst, cyanoeamigioy glkylamino, and dialkylamino;
R;» is selected from alkyl, Ry7, and Cj.4alkyl substituted with keto (=0) and/or one to

three Ri7;
R;3 and Ry, are independently selected from hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl and optionally subsituted aryl;

15 Ry, Risa and Rygp are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, heterocyclo, and heteroaryl, except when Ri4 is joined to a
sulphonyl group as in —S(=0)R14, —SO2R 14, and —NR 14.SO02R 14, then Ry, is not
hydrogen;

Ry is selected from alkyl, Ry7, and Cj.salkyl substituted with keto (=O) and/or one to

20 three Ri7;

R17is selected from
(a) halogen, haloalkyl, haloalkoxy, nitro, cyano, —SRa3, —ORa23, -NR23Ra4,
—NR23SO;Rz5, —SO2R25, ~SO2NR23R24, ~COzR23, =C(=O)Ry3,
—C(=0)NR33R24, “OC(=0)Ryz3 , —OC(=0)NR 23R4, ~NR23C(=0)Rag,

25 —NR33CO2R24;

(b) aryl or heteroaryl either of which may be optionally substituted with one to
three Rog; or

(c) cycloalkyl or heterocyclo optionally substituted with keto(=0) and/or one
to three Rog;

30 Rigand Ry are independently selected from C1salkyl, Co.¢alkenyl, halogen, haloalkyl,
haloalkoxy, cyano, nitro, amino, C14alkylamino, aminoCj.4alkyl, hydroxy,
hydroxyC;.qalkyl, alkoxy, Cy4alkylthio, aryl, heterocyclo, (aryl)alkyl, aryloxy,
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al koxy, and aryl; R11 is selected fromoptionally-substituted cycl oal kyl,
het erocycl o, and heteroaryl; 25 R12 is selected fromal kyl, R17, and

Cl. 4al kylweubstisvuted with keto (=0 and/or one to thr®eTREZ003/0RU36 and
R13a are sel ected from hydrogen, alkyl, and substituted al kyl; R14, Rl4a
and Rl14b are i ndependently sel ected from hydrogen, al kyl, substituted

al kyl, aryl, a%l Wkoxfteterocycl o, and heteroaryl except when R14 is
j oi ned to a 30 suU p oup as in - O)R 802R14 an NRl4a§gZR14
t hen R14 i sRpahd Rayate egdw1nd$pbﬂd¢1§1}’§éleé@ Xﬁﬁ?%ﬁnkﬁlk}’l Pili(?n aﬂ’&’s@fte | kyl

substituted with e 0
PCT/ US2003/ 0124 ¥h§"é’é '&%t“"i‘ el ey apéfl(%?eron%ﬁ ogen. haI Tal kyl .
hal oal koxy, R{}'lsli §e%ct&M?{51ﬁyalkg) Bﬂ&tltﬁt@ﬁﬁ&.l aryNRRBREryl, cNRRBISI 2RA5, - SOZR25

- SO2NR23R24, R23, - O)NR23R24 - OC( =0 R23,

- 0C( =0) KR23R24, hqtmg@ée-.@}lﬂm 5 - NR23CO2R24, aryl or heteroaryl optionally
substituted \M{) 3to three R26; or cycloal kyl or heterocyclo optionally
substit ut ed™#f th k o( =0) and/or one to three R26; R18 and R26 are

i ndependently sel ected from Cl. 6al kyl, C2_6al kenyl, hal ogen, hal oal kyl,

hal oal koxy, cyano, nitro, 4al m noCl_4al kyl, hydroxy,
10 hydr oxyG: 4al kyf Compey g}%?nhgﬁwpgmoﬁn}}ﬂgr@ﬁ benzyl, phenyl oxy, and
benzyl oxy; R23 and R24 are each independently sel ected from hydr ogen,

al kyl, al kenyl, substituted alkyl, substituted alkenyl, aryl, cycloalkyl,
heteroaryl, and het erocycl o; R25 is selecte Rﬁhontalkyl substituted al kyl ,

aryl, heteroaryl, cyclo al kyl and J \
A
Ry —~~"Yy—B
R N
3
~" N
N
I\
NN
10 Rs (1)

enantiomers, diastereomers, salts and solvates thereof wherein
X is selected from —O—, —OC(=0)—, —S—, —S(=0)—, —SOy—, —~C(=0)—, ~COr—,
—NRg—, ~NRsC(=0)—, -NRC(=0)NRy—, -NRsCO,—, -NRsSO;-,
15 —NRgSO,NRg—, —SO,NRg—, —C(=O)NR;s—, halogen, nitro, and cyano, or X is
absent;
Y is —C(=0)NR;o—, -NR10,C(=0)NR 10—, ~NR10SO2~, —SO2NRj0—, —Q(=O)—, —-CO,—
or -OC(=0)-;
B is optionally-substituted cycloalkyl, heterocyclo, or heteroaryl; or aryl substituted
20 with one Ry; and zero to two Ryz; or when Y is —C(=0)NRo—, B also may be

selected from —C(=0)R13, “CO2R;3, and —C(=0O)NR 3R 3,5
R, and Rs are independently selected from hydrogen, alkyl, substituted alkyl, ~ORy4,
—SRy4, —OC(=0)R14, ~CO2R14, “C(=O)NR14R 142, “NR14R 145, =S (=O)R14,
—SO,R 4, —SO:NR 4R 14, -NR14SO2NR 14aR 145, ~NR1425O02R14,
25 ~NR14C(=0)R142, “NR14CO2R 142, ~NR14C(=0)NR 4R 14p, halogen, nitro, and
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15 heterocyclo; and inis 0, 1, 2 or 3. 3. A conpound according to claim 2,
or a pharmaceutically-acceptable salt, or an hydrate thereof, in which: 20
Bis a Cowocyadmediryl optionally substituted with one t ®CIWS2003/01:26 i ve
menbered heteroaryl optionally substituted with one to two R7, a five or
si x menbered heterocyclo optionally substituted with one to two R7, aryl
substituted withcoms; RL1 and zero to two R12; or when Y is -C(=O NR10-, B
al so may be selected from-C(=0 R13, -CO2R13, and -C(=0O NR13Rl3a; 25 R7 is
attached t o Raayhyslyegans|G@-+2k¥bon or nitrogen atomof ring B and at each

occurrence ks :d d r = ( ed
alkyl, hal %égnmﬁgﬁaﬁ%g% p%ﬁétg{%%rg&h@ygﬁgﬂé%g%%&; Cc%%@%%%%?m’
- NR20SQ2R21 R4 is $0&RIDfromSO2NR20R21, - CO2R20, - C(=0) R2o, - C(=0) NR20R21,

-OC(=0 R20, -0OC(=Q oR21, - 0C(=z0.R21, -NR20 R2 | 30

cycl oal kY, het e%lgﬁ%genaﬂﬁ’vggé%&iﬁ r,“’tépféyoéf"n%ﬁ ‘é@?%’y‘(ﬁ% kyl, two

R7 groups may | oi n_NgééBr m@nngRkbonal | y-substituted carbon-carbon bridge
n

of three to four car At'ons, Of two R7 groups may join to forma fused

- 141 WD 2003/ 09091 2 alRCIT AlUSRA0 3 DAIRARS optivriatlg yobsticytechwith ketyankior one to
heteroaryl ring, said fused ring being in turn optionally substituted with
one to three R2foWi7and R21 are selected from hydr ogen, al kyl, al kenyl,

substituted al kylc?e Eéﬂd Bl rBgy1 %dﬂﬁﬁﬂtsuﬂ%ﬂﬁﬁéﬁ witfrand fV&tRa kMg and

five-to-six nmenbe eterocyclo or 5 heteroaryl: and RL2 and R22 are
i ndependént | y seldchetdrdcydmad cgadatkyl optionadlyl sabstithted Methdepemandien angltiy | |
hal oal koxy, cyan(%hreg' tlﬁr;%,r am no, Cl 4al kyl am no, am noCl _4al kyl, hydroxy,
e) Ry is absent if X is halogen, nitro, or cyano;
Rg is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, halogen, trifluoromethoxy, trifluoromethyl,
15 hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,
sulfonamido, phenyl, benzyl, aryloxy, and benzyloxy, wherein each R group
in turn may be further substituted by one to two R;s;
20  Rgand Ro are independently selected from hydrogen, alkyl, substituted alkyl, aryl,
cycloalkyl, heterocyclo, and heteroaryl;
Rio and Ry, are independently selected from hydrogen, alkyl, substituted alkyl,
alkoxy, and ary];
Ry is selected from optionally-substituted cycloalkyl, heterocyclo, and heteroaryl;
25 Ry is selected from alkyl, Ry7, and C;.4alkyl substituted with keto (=0) and/or one to
three Ry7;
Rj3 and Ry3, are selected from hydrogen, alkyl, and substituted alkyl;
Ri4, Ri4a and Ry are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, heterocyclo, and heteroaryl, except when R4 is joined to a
30 sulphonyl group as in —~S(=0)R14, —=SO2R14, and ~NR14,.SO2R14, then Ry is not
hydrogen;
Rig is selected from alkyl, Ry7, and C1-4alkyl substituted with keto (=0) and/or one to

-140-



hydr oxyCl_4al kyl , al koxy, al kylthio, phenyl, benzyl, phenyl oxy, and

benzyl oxy. 10 4. A conpound according to claim?2, having the fornula (la),
15 or a pwermeswueizcal | y-acceptable salt, prodrug, or seCTaiseowhereof,
wherein: R3 is nethyl, -CF3, or -OCF3; Xis -C(=0O-, -NR8C(=0-, or
-C(=O NR8-, wherein R8 is hydrogen or Cl_4alkyl; Y is -C(=0O NH,

-NHC(=O) NH-, or yNESEP-; R4 is hydrogen, C2_6al kyl, Cl_4al kyl optionally
substituted with one to three R17, 20 cycloal kyl or heterocycle

opt i onal | y-Rytisteldctedefiomibntogkettalqaikg), halmlkoxy otitros @yanehrfes,RIARs0r aryl or

het eroaryl optionally substituted w oneg ta thyee ; R6b are
ihnflependent |y set¥Realgs Wﬁ%ﬁ%g" ,&(‘?J__ggﬁ 3$2§1I6§%%2ﬂ?22=é2£%al kyl ,

al ogen, trifluor t 1t WoRonet bl —RE |,
- o(C( =)0) al kyl , - Né%@%%?d?&k—w3 ~ %6708%4’ I%ﬁ%%mé&H 25
-S(=0 alkyl, - S(Z@RHOOD.R-; @h@téﬁd&g‘_?g tionmaBORNIRATed WRGNHBRRY threeig;
- NHC( =0O) NHR27; -142?3{/\0226%5%90912 PCT/ 8200??%012426 R16 is_sel ect%asd from
Cl_dal kyl, RL7, emyclonlighpiiteropysie ppiinnelly atstituted With keso(GAWYOrRE © 1 0 t wo
R17; R17 is sel e teeeg%f,rom hal ogen, hydroxy, Cl4al koxy, trifluoronethyl,
trifluoronethoxy; ®ho, nitro, phenyl, benzyl, phenyloxy, benzyl oxy, NH2,

NH( C1_4al kyR)e antlEG] are ibdeprhiiantly3ele€idd TopcCogllyt) C,.gatkehi/ly balogens haloathkyher ed

het eroaryl or heterocycle; and R27 and R2 re. sel ect f.ram hydr ogen,
C4. 4al kyl , phenyhalo@B0oxs G¥anganiip W?dcﬂ-ﬁgléﬁ?lﬁlnoswr%ﬁﬂ@?@d é‘ioéygcycl o or

phar maclt i cai | y"EEBRAZAGE SR G AAyEhR) Phebyl Benl, phenyiony, and
benzyloxy;
Ry3 and Ry are each independently selected from hydrogen, alkyl, alkenyl, substituted
alkyl, substituted alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo;
Rysis selected from alkyl, substituted alkyl, aryl, heteroaryl, cyclo alkyl and
15 heterocyclo; and

mis0,1,2or3.

3. A compound according to claim 2, or a pharmaceutically-acceptable salt, or
an hydrate thereof, in which:

20 B is a Csscycloalkyl optionally substituted with one to two Ry, a five membered
heteroaryl optionally substituted with one to two Ry, a five or six membered
heterocyclo optionally substituted with one to two Ry, aryl substituted with one
Ry; and zero to two Ry; or when Y is —~C(=0)NRo—, B also may be selected
from —C(=0)R13, —CO2R 3, and —C(=0)NR13R 13;

25 Ry is attached to any available carbon or nitrogen atom of ring B and at each
occurrence is independently selected from keto (=O), alkyl, substituted alkyl,
halogen, haloalkoxy, ureido, cyano, —SR29, “ORz0, ~NR5oR21, =NR20SO2R 51,
—SO2R 19, ~SO;NR30R71, “CO2R 29, ~C(=0)R2p , —C(=0)NR20R2;,
—OC(=0)Ry0 , —OC(=0)NR20R21, -NR20C(=0)R11, —"NR20CO2Ry1, aryl,

30 cycloalkyl, heterocycle, and heteroaryl; and/or when B is cycloalkyl, two Ry
groups may join to form an optionally-substituted carbon-carbon bridge of

three to four carbon atoms, or two R7 groups may join to form a fused
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ring B is phenyl substituted wth heterocycle and zero to one R12, or is a
cycl oal kyl, heteroaryl, or heterocyclo ring selected from (Rf))n, N_ d
7- (RA andwoireesivmiE, G J and K are selected fromO0, S, PNEUS2e)3CH226

provi ded that 15 when q is 0, then J and K are not sinultaneously sel ected
fromO and S; and M is N or CH wherein each hydrogen atomof E, G J, K
and M may opti onghih¥cydhie, heitbéesd onhétbroaryl B ,gsfamlﬁlsed%?ingbeingiirﬂtum e

i ndependently sel ect ed from CI_6al kyl, substl tuted Cl4al kyI hal ogen,

trifl uor onet hoxy optienallysubssivetedyiith dpgde Bise Rog1 4al koxy, -C(=0) al kyl, 20

O al k K H2,
O e S SR g ARM Gy, s BB a2,
merber ed het er oc yitkeylpphdist, &l:qeycldalkyl, dngl fie-th-stx m@mbeared hetesionyckp ar e

selected fromO, 1, 2, 3 and 4, provided that p and q taken together are
not 25 ér eater thﬁﬁFPaE-Vl gd A corrpound according to claim5, or a

phar maceut i W@%@@Q@&d@ﬁt seléded ﬁ&htqtéﬁk 1h@% gﬂﬁenyl Ma¥dpkg taloalidd WO

2003/ 090912 426 X is -C(=
- C(=0) N( C1_4al kth)aloalkoXyJ anEnie), Nmmo m-ml&yhym@gl@nno@zﬁﬂql leyflroxg] 4al kyl

optionally substl
optional Iy subst il¥ éﬁcﬂm‘aﬁlwl’o m;tyoalﬁ(ﬁt %83'1 %eﬁlz ng{?ﬁ aﬁ)&lf)é’lzyloxy
het erocycl e optional |l y-substituted with keto ( O) and/or one to three RI16;

R16 is selected fromCl 4al kyl, R17, and Cl4al kyl substituted with keto
and/ or dfle to

4. A compound according to claim 2, having the formula (Ia),
Reb
Rea
Y.
AN
R, HN B
N
N A
N (Ia)

15  or a pharmaceutically-acceptable salt, prodrug, or solvate thereof, wherein:
Rz is methyl, —CF3, or —OCF3;
X is =C(=0)—, -NRC(=0)—, or —C(=O)NRg—, wherein Rg is hydrogen or C;.4alkyl;
Y is -C(=O)NH—-, -NHC(=O)NH-, or -NHSO,—;
Ry is hydrogen, Cy ¢alkyl, Ci.salkyl optionally substituted with one to three R;7,
20 cycloalkyl or heterocycle optionally-substituted with keto (=O) and/or one to
three Ry¢; or aryl or heteroaryl optionally substituted with one to three Rye;
R and R, are independently selected from hydrogen, Cj.salkyl, substituted Cy_4alkyl,
halogen, trifluoromethoxy, triffuoromethyl, ~ORz7, —C(=0)alkyl,
—OC(=0)alkyl, -NR»7R25, —SRy7, -NO3, ~CN, —=CO,R27, ~CONH>, —SO3H,
25 —S(=0)alkyl, —S(=0)aryl, -NHSO»-aryl-Rz7, —SO,NHR2;, —CONHRj7, and
—-NHC(=O)NHR27;
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two R17; and R17 is selected from hal ogen, hydroxy, Cl1_4al koxy,
trifluoronmethyl, trifluoronethoxy, cyano, nitro, phenyl, benzyl,

phenyl oxywolkeeszophwzy, NH2, NH(CL 4al kyl ), and 10 N(Cl_2alrkisk)i/01%26 A
conpound according to claim?2 or a pharmaceutically acceptable salt, or
sol vate thereof, in which Rl and R5 are independently hydrogen or CH3. 15

8. A conpou g%glg@gu@lqnﬁ QJQJA BILRA; arﬂr%l%ﬂ@ﬁw'@ﬁ@&gd with kdtodcOP MBI ¢hesal t,

or solvate thereo I's hydrogén. 9. A conpound according to
claim2, or a phastwacButically acceptable salt, or solvate thereof, in

whi ch R3 th i laim 2,

orI ; phar Irr;&nﬁtsl %%FWGQ%&Q%P%%CEF%gﬂ %légko%ﬁ@ﬁ?&ﬂﬁﬁt@ggﬁﬁ%rgﬂw toxy: ?(I ims
-¢(=0) - - C( =Okbo, nikib, Fﬁer@@ rﬂéﬁmcbmﬂ@mltfmzylox;q INEHLANE] (Cauialleyl), N(Cl-

pharnaceutlcally acceptab e salt, prodrug olvat?arEereof i n,which

Y is -C(%0) NH. n@kyle, @‘on%@lm&ym&’vau%glﬁ%ﬂeb%? eIo SORsPical |y
accept abl e i%f fnd ﬁ?gl aré gél%cq%c?{r&{ﬁquﬁﬂ%en '@ \Qﬁng rf)héﬁjl SCiANAANY, atlGvdb-1 S

C2. 6al kyl , Ironafy- subs nzyf eterocyclic or heteroaryl
ring sel ected frgir siembepd hylerocycdophbbieroakyl. 30 pi peri di nyl, and
pyrrolidinyl, said heterocycle being optionally substituted with one to
two of Cl 4a| kyl , hydroxy, Cl 4al koxy, phenyl, and/or benzyl. -144 WO

2003/ 090912 §°CT/ US%QQ %ﬁtﬁ%@c&%mg%%&ﬁﬁ@uﬂﬂa @Hﬁﬁfaﬂéﬂﬁﬁaﬂﬁa@ﬂe jabledaltr a
phar maceut i cally acceptable salt prodrug or solvate thereo in which X

is -C(=0p- anbraRahersofmdwaydin: pyr| dyI pyrimdinyl, or pyrazi nyI
optional | y-substit ut 0] , d
; " trifl H@r]ghseqvﬁ?wm upgt uor onlgft%gé(/efe%yéem Qadnt%qglz’ ord é/ roxy

Cl_4al koxy, t
benzyl, cycloalkyl, heteroaryl, or heterocyclo ring selected from:

(R7)n

\ rl/f\)\v
;(Rﬂn 7\(R7)n . and %T\f{q ;

B

wherein E, G, J and K are selected from O, S, NH and CHy, provided that

15 when ¢ is 0, then J and K are not simultaneously selected from O and S; and M
is N or CH; wherein each hydrogen atom of E, G, J, K and M may optionally
be replaced with an R; group;

R;and Ry, are independently selected from Cjalkyl, substituted Cj.4alkyl, halogen,
trifluoromethoxy, trifluoromethyl, hydroxy, —Cj.salkoxy, —C(=0)alkyl,

20 —0OC(=0)alkyl, NH,, NH(Cj.salkyl), N(Cj.4alkyl)s, —CN, —COsalkyl,
—CONH,, ~-CONH(CH3), ~CON(CH3),, phenyl, benzyl, C37 cycloalkyl, and
five-to-six membered heterocyclo or heteroaryl;

nis0, 1 or2;and
p and q are selected from 0, 1, 2, 3 and 4, provided that p and g taken together are not

25 greater than 4.

6. A compound according to claim 5, or a pharmaceutically acceptable salt, or

solvate thereof, in which:
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5 phenyl oxy, benzyl oxy, NH2, NH(Cl4al kyl), N(Cl_4al kyl)2 and/or a Cl_4al kyl
substituted with one to two of hal ogen, hydroxy, Cl 4al koxy,

trifl uor owet2o§do9o91ri f | uor onet hoxy, cyano, nitro, phenylPCThSn@slo12426

phenyl oxy, benzyloxy, NH2, NH(Cl_ 4alkyl), and/or N(O 4alkyl)2. 10 14. A
conmpound according to claim2, or a pharmaceutically acceptable salt, or

sol vate thergqf -—C'Kéb)M)i %)m_%clgp;(gm(b Qﬂk}qul obutyl optionally

substituted Wl.th one to two R7, phenyl suBstltuted with a five or six
menber ed het¥ioe((EON#hRd zero to two RL2, or Bis selected fromone of: fj

N( 573 /n >S( ]l; \'\s h&ggégﬂ,\&:ﬁ%&§l}, #1%13191 %p}ic?naﬁ'lyl_s'u{;'stgtﬁteéfwiﬂ‘( énEéQ ﬁlréé fl'l%? )cﬂ[g'l Qr S 15
heteroaryl optionally substituted with one to three Rys, or cycloalkyl or
5 heterocycle optionally-substituted with keto (=0), and/or one to three Rs;
R;6 is selected from Cjalkyl, Ry7, and Cj.salkyl substituted with keto and/or one to
two Ry7; and
R;7 is selected from halogen, hydroxy, Ci.4alkoxy, trifluoromethyl, trifluoromethoxy,
cyano, nitro, phenyl, benzyl, phenyloxy, benzyloxy, NH,, NH(C;.4alkyl), and
10 N(Cy4alkyl),,

7. A compound according to claim 2 or a pharmaceutically acceptable salt, or

solvate thereof, in which Ry and Rs are independently hydrogen or CHs.

15 8. A compound according to claim 2, or a pharmaceutically acceptable salt, or

solvate thereof, in which R, is hydrogen.

9. A compound according to claim 2, or a pharmaceutically acceptable salt, or
solvate thereof, in which Rj is methyl, —CF3, or —OCF3,

20
10. A compound according to claim 2, or a pharmaceutically acceptable salt, or

solvate thereof, in which X is —C(=0)— or ~C(=O)NH-.

11. A compound according to claim 2, or a pharmaceutically acceptable salt,

25  prodrug or solvate thereof, in which Y is -C(=O)NH-.

12. A compound according to claim 2, or a pharmaceutically acceptable salt, or
solvate thereof, in which X is —C(=O)NH- and Ry is Ca.6alkyl, optionally-substituted
benzyl, or a heterocyclic or heteroaryl ring selected from diazepinyl, morpholinyl,

30 piperidinyl, and pyrrolidinyl, said heterocycle being optionally substituted with one to
two of Cy.4alkyl, hydroxy, Ci.4alkoxy, phenyl, and/or benzyl.
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N R7 and R12 are independently selected fromCl _4al kyl, trifluoromnethyl,
trifluoronethoxy, halogen, cyano, am no, Cl _4al kyl al m no, hydroxy, Cl_ 20
4al koxy, wbensdiooodenzyl, phenyl oxy, and benzyl oxy; and POETIGS2@3/012406 2. 15.
A conpound having the formula, 2 -145 WD 2003/090912 PCT/ US2003/ 012426 B
enantionmers, diastereoners, salts, and solvates thereof, wherein R3 is
met hyl or GR3; hSounHaeQrdindto cfakm@) bk phdrthat&utiRbilpa@bptable shit,anched
C2_6al kyl ; cfgycl %ﬁﬂﬁwggﬁt%g}#;og%?%t ut gd W th _ket% an%/.or up to two
R16; het er ggydrhig opsolinat etenmifyin vapch Briat-CE=Q@urband Rais shendliny®¥k o and/ or  up

to two RL6; Cl.4al kyl substituted with up to. th f ,
L1111 or onauFpiidindy eneh Uk anbyrallt 1Ry P PRSTR P ST RER, belgesy

phenyl, 10 Bw' X be AL R hyIVRERBEsnétRbL, PYhaioyhitgl phemyl, beyl,i onal |y
substi t ut ec]B' W held)r%&{xg’tv\o R26; %r phenyl optionally substituted with

zero t 05t wphBipxy, Réazyiowy, Noh, NFECs elllsd), SMCiradkl)gad/er 8 Geytylhal ogen,
trifluoromethoxy, trifluqgronmethyl, h 1 | 1. am no,

Claal kyl ani %9&“%% withgng. to %”? Spgﬂ&ej‘; g@‘@)f%%fﬁﬁ‘&g% ’?ﬁﬁgﬁ“}&;fe@‘ﬁb’ stituted with
one to two Bhuonidntky ByEke Eto hehf BEroal, pheimytiiyo hedyloxy ki NH(@d wi t h
one to two R/, a five or six nmenbered heterocyclo optionally substituted
with one t oatkyd, d/ongfhéhyplkgldhstituted with RI11 and zero to two R12,

-C(=O R13, -CQ02R13, and -C(=O NR13R13a; R7 is attached to any avail abl e

carbon or nitrogen atomof ring B and at each _ '
10 14. A compound according to claim 2, or a pharmaceutically acceptable salt, or

solvate thereof, in which B is cyclopropyl or cyclobutyl optionally substituted with

one to two Ry, phenyl substituted with a five or six membered heterocycle and zero to

two Rys, or B is selected from one of:

N—N
3&/12_"‘\/017):1 EL @, ) ﬁ——(m)n
\S) N\o) g S
e I
/ ’—'_(R7)n ); 2 7)n 7)n
) NC D Lo
0 , N N
H , H
\/(R7)n \/(R7)n \/(R7)n
> > 3
0 S N
15
N—N
| N R7a wa' \/\\ R7)n
) N
0 and S ;
R; and Ry, are independently selected from Cj.4alkyl, trifluoromethyl,
trifluoromethoxy, halogen, cyano, amino, C;.4alkylalmino, hydroxy, Ci.
20 salkoxy, phenyl, benzyl, phenyloxy, and benzyloxy; and
nis0,1or2.
15. A compound having the formula,
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occurrence is independently selected fromal kyl, substituted al kyl,

hal ogen, 20 hal oal koxy, ureido, cyano, trifluoronethoxy, trifluoronethyl,
hydr oxy, wGQRooddeowy, -C(=0O al kyl, -0OC(=0 al kyl, NH2, NHPCI/USabdusplid426
N(Cl_4al kyl)2, -CN, -Q02al kyl, -CONH2, -CONH(CH3), -CON(CH3)2, phenyl,
benzyl, C3_7 cycloalkyl, and five-to-six nenbered heterocyclo or
heteroaryl and/or when B is cycloalkyl, two Rg groups may join to forman
optionally-substituted 25 carbon-carbon bpidgé of three to four carbon
atons, or two R7 groups may join t Rearorg Qarbocyclic, heterocyclic
or heteroaryl ring, said fused ring bei g n optionally substituted
with one to three R22; -146 WD 2003/ 09089 ; 52003/ 012426 R11 is

cycl oal kyl, heterocycl o, or het é¥oar yHNopt i onal SutBtituted with one to
two R15; R13 and R13a are selectgd fr hydrogen and Cl. 4al kyl; R12, R15,
and R16 at each occurrence arﬁo' M1y selected from hydrogen, alkyl,
trifluoromethyl, trifluorone X Ig%h, cyano, nitro, amno, Cl 5

4al kyl am no, am noCl_4al kyl R4ha| o] aNkKyl , hydroxy, hydroxyCl_4al kyl ,

al koxy, phenyl, benzyl, phenyl oxy, and benzyl oxy; R20 and R21 are sel ected
from hydrogen, al kyl, aI kenyl, substituted al kyl, substituted al kenyl,

aryl, cyclo t and R26 are sel ected
from Cl_6al %Ufﬁ% d&é?g dF"LSeny erﬁgs?gggﬁag 129%?1%30@%&'@5 koxy, 10 cyano,
nitro, am n®;iCinedsl by CEyi no am noCl_4al kyl , hydroxy, hydroxyC _ 4al kyl,

al koxy, alkylthio (n_d))henyl nzyl, phenyl oxy, and benzyloxy. 16. A conpound
accor di n§ té(tsl‘a(F SOTGF irmaceutically acceptable salt, or solvate

t her eof , gb@@lﬂé fRtkyoptibraf SHREHADOWARLcONBALR t WO
R12; 15 cycl op%gtg@lgheoor%bgﬁpy%c? opt§}|éonal I yltjsdlbs%l tuted with one to two

R7; or B is sel eafpad twb Ragmhetegoaytle or heteroaryl optionally substituted with keto and/or
up to two Rye; Cisalkyl substituted with up to three of halogen,
trifluoromethyl, cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, phenyl,

10 phenyloxy or benzyloxy, wherein said phenyl group is optionally substituted
with one to two Rys; or phenyl optionally substituted with zero to two Rye;
Rg, and Rgp, are selected from lower alkyl, halogen, trifluoromethoxy, trifluoromethyl,
hydroxy, Ci.4alkoxy, nitro, amino, Cj.4alkylamino, and cyano;
B is a Ca.scycloalkyl optionally substituted with one to two R, a five membered
15 heteroaryl optionally substituted with one to two Ry, a five or six membered
heterocyclo optionally substituted with one to two Ry, phenyl substituted with
R1; and zero to two Ryz, —C(=0)R;3, ~CO2R13, and —C(=0)NR3R13a;
R; is attached to any available carbon or nitrogen atom of ring B and at each
occurrence is independently selected from alkyl, substituted alkyl, halogen,
20 haloalkoxy, ureido, cyano, trifluoromethoxy, trifluoromethyl, hydroxy, —Ci.-
salkoxy, —C(=0)alkyl, ~OC(=0)alkyl, NH, NH(C;.salkyl), N(Cy.salkyl)s,
—~CN, —CO,alkyl, -CONH,, ~CONH(CHj3), ~CON(CHjs), phenyl, benzyl, C3.7
cycloalkyl, and five-to-six membered heterocyclo or heteroaryl; and/or when B
is cycloalkyl, two Ry groups may join to form an optionally-substituted
25 carbon-carbon bridge of three to four carbon atoms, or two Ry groups may join
to form a fused carbocyclic, heterocyclic or heteroaryl ring, said fused ring
being in turn optionally substituted with one to three Raa;
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(R))n S\) (R?)n /(R?)n /(R7)n 1\ /- 1- ~=(R7)n N" NH7\/~R7)n S
[(R))n ", S NR7 is Cl 4alkyl, trifluoronethyl, trifluoronethoxy, hal ogen,
cyano, amvoapodisosiz4al kyl al m no, hydroxy, Cl_4al koxy, pRems2003omnzys
phenyl oxy, or benzyloxy; -147 : (R7)n N H WD 2003/090912 and ni sO, lor 2.

17. A compound having the formula (2a) or (2b), 5

Ri1 is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two R;s;

Ri3 and Ris, are selected from hydrogen and C;.4alkyl;

Ris, Rys, and Ryg at each occurrence are independently selected from hydrogen, alkyl,
trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, C;.

5 salkylamino, aminoCj.4alkyl, haloCj_salkyl, hydroxy, hydroxyC;.4alkyl,

alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;

Ry and Ry are selected from hydrogen, alkyl, alkenyl, substituted alkyl, substituted
alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo; and

Ra; and Ry are selected from Cy_galkyl, C;.¢alkenyl, halogen, haloalkyl, haloalkoxy,

10 cyano, nitro, amino, Cy_4alkylamino, aminoCj_salkyl, hydroxy, hydroinl_

salkyl, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.

16. A compound according to claim 15, or a pharmaceutically acceptable salt, or
solvate thereof, in which B is phenyl substituted with heterocyclo and one to two Rys;
15  cyclopropyl or cyclobutyl optionally substituted with one to two Ry; or B is selected

from one of:

) AR j)\f_\\/(Rﬂn N—I-SI‘Y——(R7)
SRS S A
N
%’t-:j\——(lh)n ;?’L;_\ \)\/ (R7)n ;%LL_ El)r (R7)n
m \_R7) T\ Ron N Ry
£y Ty Y
}{Z—Ij}—-(m)n fjﬁ‘)/awn
20 0 and S ;

Ry is Ci.salkyl, trifluoromethyl, trifluoromethoxy, halogen, cyano, amino, Cy.
salkylalmino, hydroxy, Cj.salkoxy, phenyl, benzyl, phenyloxy, or benzyloxy;
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PCT/ US2003/ 012426 (2b) enantiomers di astereoners, salts and sol vates
thereof, wherein: 10 R3 is nethyl or CF3; R4a is phenyl or five or six
menber ed Wot2ee3omnsik optionally substituted with up to twOT/URXG3/0RARG | S
straight or branched C2_6al kyl; cycloal kyl optionally substituted with keto
and/or up to two R16; heterocycle optionally substituted with keto and/ or
up to two 15 R16; a4 Cl. 4al kyl substituted with up to three of hal ogen,
trifluoromethyl, cyano, hydroxy, alkoxy, hal oal kyl, hal oal koxy, nitro,
phenyl , phenyisdky @&2- benzyl oxy, wherein said phenyl or benzyl group in
turn is optionally substituted with one to two R26; R6a is |ower alkyl,

hal ogen, trifluoronethoxy, trifluoronethyl, hydroxy, Cl4al koxy, 20 am no,
Cl_4al kyl al M’ho, or Acpapoundhadng thedatnada {22001 (fbenyl substituted with

het erocycl o or heteroaryl and up to two R12, cyclopropyl or cyclobutyl
ei t her ofY which nmay be optionally substituted wwith one to two R7, or Bis
selected fromone of: (R7)nlj(R7)n S 11~ O f-ky- 7 (R7)n~,~~R7)n O N N cN
HHN-N(R7)n (R7)n

10

15

20

R; HN HN—B
R;  HN HN—B o ~ Ny
0 A i
\\N )N /NH \ N\N)
Z
Rya >N (2a) Ry (2b)

enantiomers diastereomers, salts and solvates thereof, wherein:

R3 is methyl or CFs;

Ry, is phenyl or five or six membered heteroaryl optionally substituted with up to two
Ris;

Ry, is straight or branched Cy galkyl; cycloalkyl optionally substituted with keto and/or
up to two Rye; heterocycle optionally substituted with keto and/or up to two
Ri¢; or Cy4alkyl substituted with up to three of halogen, trifluoromethyl,
cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, phenyl, phenyloxy or
benzyloxy, wherein said phenyl or benzyl group in turn is optionally
substituted with one to two Rag;

Re, is lower alkyl, halogen, trifluoromethoxy, trifluoromethyl, hydroxy, C;_salkoxy,
amino, Cj_salkylalmino, or cyano;

B is selected from phenyl substituted with heterocyclo or heteroaryl and up to two Ry,
cyclopropyl or cyclobutyl either of which may be optionally substituted with

one to two Ry, or B is selected from one of:

ARy T\ (R N
/= a W R (R7n
S SRR S ALY o

’ p)

LA R S ®y SE X ®a)
\ 7)n 7 I\ n Jr 7)n
D L3 Ly

H H
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-148 WD 2003/ 090912 PCT/ US2003/012426 //(R7)n (R7). NOSN-N-~1 (R /
(R7)n ~/ 7)n o and 5 R7 is Cl4alkyl, trifluoronethyl, trifluoronethoxy,

hal ogen, w9ana/ondier o, ami no, C _ 4al kyl al m no, hydr oxPCTaB26mal0kz2y ,
phenyl, benzyl, phenyloxy, or benzyl oxy; R12, R16 and R17 at each
occurrence are independently sel ect ed from hydr ogen, al kyl,

trifluoronmethyl, trdf r opet hoxy, gya

4al kyl al m no, hydr exy; ¥, phen phe%@ a?*lﬁ benzyl oxy; 10
R26 is selected from al kyl , trlfluo thyI trifl onet hoxy, hal ogen,
cyano, am no, Cl_4al kyl al m no, hydroxy, al koxy, phenyl benzyl, phenyl oxy,
and benzyloxy; nis 0 or 1. 15 18. A corrpound according to cl ai m 17 or a

pharmaceutical |y acce@:_z}bl e salt, g or solvate thereof, in which B
i s cyclopropyl optionpall Enbstltut i Yr®e to two R7, or Bis selected
from w--0r \(R7) n and 20 19. NA armaceuti cal conposition

conprising at |east®one corrpounan%ccordﬁng to>

5  Ryis Cy.alkyl, trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, Cy.
salkylalmino, hydroxy, C;.4alkoxy, phenyl, benzyl, phenyloxy, or benzyloxy;
R;», Ri and Ry7 at each occurrence are independently selected from hydrogen, alkyl,

trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, Ci.
salkylalmino, hydroxy, alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;

10  Rygis selected from Cj4alkyl, trifluoromethyl, trifluoromethoxy, halogen, cyano,
amino, Cy4alkylalmino, hydroxy, alkoxy, phenyl, benzyl, phenyloxy, and
benzyloxy;

nisOorl.

15 18. A compound according to claim 17 or a pharmaceutically acceptable salt,
prodrug or solvate thereof, in which B is cyclopropyl optionally substituted with one

to two Ry, or B is selected from:

WO a3 \
D(Rﬂn @

and (R7n |

20 19. A pharmaceutical composition comprising at least one compound according to

claim 1 and a pharmaceutically-acceptable carrier or diluent.

20. A pharmaceutical composition comprising at least one compound according to
claim 15 and a pharmaceutically-acceptable cartier or diluent.

25
21. A method of treating an inflammatory disorder comprising administering to a

patient in need of such treatment a pharmaceutical composition according to claim 19.
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claim1 and a pharmaceutically-acceptable carrier or diluent. 20. A

phar maceuti cal conposition conprising at |east one conpound according to

cl ai m 15 wpoaoa/pharmceut i cal | y-acceptabl e carrier or diPCuarsRoo3®s42d. A

met hod of treating an inflamratory di sorder conprising admnistering to a
patient in need of such treatnent a pharnmaceutical conposition according to
claim19. -149 WD 2003/ 090912 PCT/ US2003/012426 22. The nmet hod of claim 21
in which the inflanmatory di sorder is selected from asthma, adult
respiratory ,gi st rﬁl%ﬁ?eﬁﬂ&%igdﬁm %f]fn%ﬁﬁh a%%g&iﬁfﬂat@y BIbARP AT sKleied SRSE

chroni c pul mMdhary Inflammatory di sease, diabetes, 1nflammatory bowel

di sease, 5 asthappadulsiespirapagdisassssyngroaid, chronichabstrustisiequdinenary disease,

at herosclerosis, and arthrjitis including, .rhematoid arthrifi oriatic
arthritis, @hﬁﬁﬁ%ﬁqlm&ﬁyﬁ?‘ﬁh%ﬁt‘%%‘é?%ss’gdé?‘%eﬁ?ﬁr i"#]é’,“bag%l?fy °W§'ir ?%Fﬁaig is and
ost eoar t Bri tjg,ndrdsis HsbARREO Bt P hbftGejetfon, atherdsélerokl3, antbarthrivigdicuding

di ast ereoners, galts, and sol vates thereof, wherein 15 R3 js nethyl or
CF3; X is - Ghertoidoarthrifis AOpNRHC arthritisstraumaticsthrisis, Ipelle MBS WAY ky 1;
cycl oal kyl opti.anal subst.i.tuted with keto and/or up to two RI16i

het er ocycl e/"g‘ﬁmﬁéf‘%éﬁs&?%nigb?i onal |y substituted with keto and/or up to
two R16; Cl1.4al kyl substituted with up to three of hal ogen, 20
trifluoronethyl, cyano, hydroxy, alkoxy, hal oal kyl, hal oal koxy, nitro,
phenyl, phenyl gxy ouggﬂﬁﬁgw,fomg,ei n said phenyl group is optionally
substituted wth one to two R26; or phenyl optionally substituted with
zero to 0wo R16; R6a and R6b are selected from|lower al kyl, hal ogen,

trifluoromethoxy, trifluoronethyl, R,
R6a
NH
R;  HN B
0]
" N

enantiomers, diastereomers, salts, and solvates thereof, wherein

15  Rjzis methyl or CFjs;

X is —=C(=0)- or —C(=O)NH-—;

Ry is straight or branched C,.alkyl; cycloalkyl optionally substituted with keto and/or
up to two Ry; heterocycle or heteroaryl optionally substituted with keto and/or
up to two Rye; Cisalkyl substituted with up to three of halogen,

20 trifluoromethyl, cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, phenyl,
phenyloxy or benzyloxy, wherein said phenyl group is optionally substituted
with one to two Rag; or phenyl optionally substituted with zero to two Rys;

Rg, and Ry, are selected from lower alkyl, halogen, trifluoromethoxy, trifluoromethyl,
hydroxy, C;.4alkoxy, nitro, amino, Ci.qalkylamino, and cyano;

25 B is a Cacycloalkyl optionally substituted with one to two Ry, a five membered

heteroaryl optionally substituted with one to two Ry, a five or six membered
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hydr oxy, Cl4al koxy, nitro, am no, Cl_4al kyl am no, and cyano; 25 Bis a
C3_7cycl oal kyl optionally substituted with one to two R7, a five nenbered
het er oar yWoapeyonak|l y substituted with one to two R7, aPCITXES2@3/0$1426
menbered - 150 WO 2003/ 090912 PCT/ US2003/ 012426 heterocycl o optionally
substituted with one to two R7, phenyl substituted with R11 and zero to

two R12, - C(=0) RlgsterotRA&dptiorANy subistiffddNmikB Bh8 & twid/R4, phértyl satreichté dwany

avai l abl e carbon or nitrogen atomof ring B and at each occurrence is
i ndependent | y sel Bataad zérotmteb Ryt —KaO3R 13t € QeRial d0dl-CHDDBeaR 1325 5

aal Koxy ¥ oo alRonetS 3Ry avsjiable FRIEBRRS A Qhen ol S BRI easlll (T PYY -
-CN, -CQ2al kyl, - §&Ménce i idp&dddntly SEREMN B 2k sebstituted @1z, Ihalogan, 7

cycloal kyl, and five-to-six nenbered heterocyclo or heter oargrl ; and/ or when
B is cyd oal kyl , haloakexy, greadgp syaney trifbioromethéxy, thifworomethyh Aydrpx¥aist i t ut ed

Foin Lo orm 't foiaE e gl Oty SR OBI ChataBosigraling. Cons ™
5 oyl oatkyl . herCRuchCRIR L CpRILY ERR(CHO. oA Brb AL R, Ber, S
to two R15; RI13 eyutbaRddandrftveasisecinenibéred heteyatyclgen hatecbaBil; dml/drywhenld R12,

R15, and R16 at each occurrence are independently sel ected . fr.om hydrogen,
al kyl, trifl uor olseyeipplkyh Fye Ry SFEme FH Ptﬂg?fﬁg%h?m ySubsHes ~ ani no,

G _ 4algyl am no, caﬁ‘%r{lﬁ’aﬁ:ﬂ%ﬁﬁi{fé@ of thdb &fout Bhrkh atofdb00m6 RNaERMe job@l Kyl |

al koxy, phenyl, benzy phenyl'oxy, and benzyl oxy; R20 and R21 are sel ected
from hydr ogen, al toyformalfusedydarbosydiist hetetoeyclis deyeteraanygingt spidéuse@ongl kenyl |

oyl el on o et Bt oo 0D RRSUSh By BfRians, 0 ane ol et o
am no, Cl_4aRkyik ajd160kylahétere&slkeldl dk l¥leroabiyl @pasyallyyibtiuiCivith one to two R;s;
Ri3 and Ry3, are selected from hydrogen and C;.4alkyl;

15 Riz Ris, and Rygat each occurrence are independently selected from hydrogen, alkyl,
trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, Cj.
salkylamino, aminoC;j_4alkyl, haloCj_4alkyl, hydroxy, hydroxyCl-{;alkyl,
alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy; |

Ry and Ry are selected from hydrogen, alkyl, alkenyl, substituted alkyl, substituted

20 alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo; and

Ry and Ryg are selected from Cy_galkyl, Ca.salkenyl, halogen, haloalkyl, haloalkoxy,
cyano, nitro, amino, Cj.4alkylamino, aminoC;.4alkyl, hydroxy, hydroxyCi.

qalkyl, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.

25
24. A compound according to claim 23, or a pharmaceutically acceptable salt, or
solvate thereof, in which B is phenyl substituted with heterocyclo and one to two Rj2;
cyclopropyl or cyclobutyl optionally substituted with one to two Ry; or B is selected
from one of:

30
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4al kyl , al koxy, al kylthi o, phenyl, benzyl, phenyloxy, and benzyl oxy. 25 24.
A conpound according to claim 23, or a pharmaceutically acceptable salt, or
sol vat e twerzea 090912 whi ch B i s phenyl substituted wth Rerarseapolm2and one
to two R12; cyclopropyl or cyclobutyl optionally substituted with one to
two R7; or Bis selected fromone of. 30 -151 WD 2003/ 090912

PCT/ US2003/ 012426 N & N—Q g5(R7)n F)F>lj (R7) nNNNN and Hf f/
--"(R7)n 5 R7 is Clél%gk trlflur 7“trlflur ?7“ hal ogen,
cyano, amno, Cl_ 4alky aI m no, hy ‘Ggg Cl_4al ko nyl, benzyl,

phenyl oxy, or benzyl oI>\<Iy; and nis0, 1 or 2. 1b 25. A conpound havi ng the
formula, enantioners, jdr®siereoners, ;ngl‘r\s/(Rqﬁ solﬁaf‘ ey eof , wherein
1 T)n ] \ n
S N k)

0 , N N

H

N\ Ry N\ Ry N Ry
Ly A A

N—_— \}
}{( j—-(m)n fjr—\\)/(R”"

0 and s .

5  Ryis Craalkyl, trifluoromethyl, triftuoromethoxy, halogen, cyano, amino, C;.
salkylalmino, hydroxy, C;.salkoxy, phenyl, benzyl, phenyloxy, or benzyloxy;
and

nis0, 1 or2.

10  25. A compound having the formula,

Reb
R6a
NH
/B
R;  HN N
H
~ N 0o

X
R\ N\N)

enantiomers, diastereomers, salts, and solvates thereof, wherein
15 Rjis methyl or CFs;
X is =C(=0)— or —C(=O)NH-;
Ry is straight or branched C,.¢alkyl; cycloalkyl optionally substituted with keto and/or
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15 R3 is nethyl or CF3; Xis -C(=0- or -C(=ONH; R4 is straight or
branched C2_6al kyl; cycl oal kyl optionally substituted with keto and/or 2
-152 WO 28020@a0e12 PCT/ US2003/ 012426 up to two R16; hererasyal3a12n6

het eroaryl optionally substituted with keto and/or up to two RI16;

Cl. 4al kyl substituted with up to three of halogen, trifluoronethyl, cyano,

hydroxy, al koxy, ﬁ@t@@&d@( s hétaqlo@yélg@metmamty[ OptidhARD ¥lbstitREEWIth R¥t6 2AE/or
benzyl oxy, wherein sai Ey roup is optionally substituted 5 with one
to two R26i or phBpig t"‘(}bﬁ ahal 1§H‘b%1ﬁut@‘ijw@§“@nt?ﬂ’f§%9f)h%l%gmm R16; R6a and

R6b are sel ected t %F"ﬁf%
trifluoronethyl, EL%%@%(E& ?i”hﬁ%k {g&}g?@gy l%lnéa?]%@ S/]Intro ITr’1heny<’§md
cyano; Bis a C3 ihmlmldrbbnzyﬁdmwmhbﬂem sibphenyligredp W dptionaldy tubstitvedR7, a
five menber het er oar i onal | ubstituted wt two_R7, a five
or six rreﬁber ed T I‘Pé‘?i? B’&@EP% OBB]?%/néfﬁ%ﬂtio?aﬁa H&PW&‘?‘Q‘H“&F‘TW R Rt wo R7,

phenyl subst R{ ulaR Waielheldbd R 1R AKYD Hale A fluofhmloRY JrifnbRaRkRy1, and
-C(= O)NR13R13§1 R7 6¥\’glteatet ached to arliy l{a}l’eal ag l'e clellr bon odr%%nlltrogen lz}{om of

ring B and at eachydrolcjctﬁ1r4elﬂm&y,|rstr®,muepeﬁaalﬂ<ylﬁns@¢ @od eyanios om al kyl ,
substituted gl.k en, oal I do ago, Arifluoro thoxy,
trifl uorometﬁ Xq%ﬁ ‘3?3@ O?ﬂ ai ié%)'i éd 05)35? ﬁ;}’?ﬁ af%'(e rg]lg)erfy NH2,
NH(C1_4al kyl'), N( hdterbatyk )bFl)lé’nally-sﬁBétltut@Wthb to tv(ZKNrJ%\. five(@aVE( ﬁbﬁlbered

- CON(CH3) 2, phenyl, benz cycl oal kyl, and five-to-six nenbered

het erocy&? o or heh@?‘@ﬁYﬁglP opHonfllysubfigegwi SOHE%F‘&ngﬂhenYl\%meSﬁi Yiths may
| S L, orm e OBt ARy MAS L ke DB G D St gt oo o
car bocycl i c, Rhei ffaeksdabiagy @Vaﬁh@ld&faﬁﬁfn}ﬂr nfite6@n aﬁﬁh of fibig Bchnﬁlaa gach
occurrence is independently selected from alkyl, substituted alkyl, halogen,
haloalkoxy, ureido, cyano, trifluoromethoxy, trifluoromethyl, hydroxy, —Cj.
15 salkoxy, —C(=0)alkyl, —OC(=0)alkyl, NH;, NH(C;_4alkyl), N(Cj.4alkyl),,
—CN, —COsalkyl, -CONH;, -CONH(CH3), —CON(CH3),, phenyl, benzyl, Cs_;
cycloalkyl, and five-to-six membered heterocyclo or heteroaryl; and/or when B
is cycloalkyl, two R groups may join to form an optionally-substituted
carbon-carbon bridge of three to four carbon atoms, or two Ry groups may join
20 to form a fused carbocyclic, heterocyclic or heteroaryl ring, said fused ring
being in turn optionally substituted with one to three Ryo;
Ry; is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two Rjs;
R;3 and Rj3, are selected from hydrogen and C;.4alkyl;
R12, R;s, and Ry at each occurrence are independently selected from hydrogen, alkyl,
25 trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, C;.
salkylamino, aminoC;_salkyl, haloCj.4alkyl, hydroxy, hydroxyC;.salkyl,
alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;
R0 and Ry are selected from hydrogen, alkyl, alkenyl, substituted alkyl, substituted
alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo; and
30 Rxand Ry are selected from Cy_galkyl, Cy salkenyl, halogen, haloalkyl, haloalkoxy,
cyano, nitro, amino, Cy4alkylamino, aminoC;.4alkyl, hydroxy, hydroxyC;.
salkyl, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.
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being in turn optionally substituted with one to three R22; Rl1l is
cycl oal kyl, heterocyclo, or heteroaryl optionally substituted with one to
two R15; wBDB0o3zmiR13a are sel ected from hydrogen and CkCAaiskeu301:22, RI15,
and R16 at each occurrence are independently sel ected from hydrogen, alkyl,
25 trifluoronethyl, trifluoronethoxy, halogen, cyano, nitro, amno, O _

4al kyl am no, am noCl_4al kyl, hal oCl1_4al kyl, hydroxy, hydroxyCl_4al kyl,

al koxy, phenyl, benzyl, phenyloxy, and benzyl oxy; R20 and R21 are sel ected
from hydr oge2f. Alckipourd daeniding todiaim zi,lpe@lpémp@ut@aﬁxmos:mabb saly] eny| ,
aryl, cycloal kyl , .heter.oarnyl,,,and hetfe l,Q.. e

sel ected frosr‘?lIf é_%’ﬁfel? | W(%?%%Fﬁ(éﬁ?}ﬁ S“%%ﬁ%%g%?mﬁgqq%rg%ﬁ %‘cﬂg&%otal 8? 2
cyano, nitr ogycRiprdiil ofdytidbuy] apiiomullyaubstivdizd 4athlonk to byslRexor,B isyseleoneyt C1_

4al kyl , al koxy, "al'kylthi o, phenyl, benzyl, phenyl oxy, and benzyl oxy. -153
WO 2003/ $909from opg of:A conmpound according to claim25, or a pharmaceutically
acceptable salt, or solvate thereof, in which Bis phenyl substituted with
het erocycl o and one to two R12; cyclopropyl or cycl obut optionally

I
substituted with oneg B Bwarfy; or iS\s/kgcted 5 fﬁﬁﬁﬁb , of © N (R7)n
H R\ ~~~~j (R7)n N?’N"Z/—R\} (R7) n 'iﬁ\faﬁﬁqg %/L)‘D&)O“

S ) 0 i S

-

A ) SE3-wn ST A®a
y R /al\ N
H S I

H , H
TN\ Ry N\ Ry, TN\ R
IS A S A S

N—N
j{A j‘—-(Rﬂn %(Rﬂn

O and s ;
10
Ry is Ci4alkyl, trifluoromethyl, trifluoromethoxy, halogen, cyano, amino, C;.
salkylalmino, hydroxy, C;.salkoxy, phenyl, benzyl, phenyloxy, or benzyloxy;
and
nis0,1or2.
15

27. A compound of claim 1 selected from
He @I:Hf Ho
"] i V HG N]@W‘/V )\0
\\N\N/)N ° L

N.
HC
A =N ° V 3 ] =7 SN
(L (SN
cH,

’ ) 1
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10 S R7 is Cl_4alkyl, trifluoronethyl, trifluoronethoxy, hal ogen, cyano,
am no, G 4al kyl al m no, hydroxy, Cl1_4al koxy, phenyl, benzyl, phenyl oxy,
or benzylwxowmmmiznl s0, 1 or 2. 15 27. A conpound of clpairmisomseiEes ed from
(R)nIN / - ~=(R7)n N IN N H PCT/US2003/ 012426 S 5-(R7)n N H ,(R7)n
, (R7) . WD 2003/090912 salts and solvates thereof. 5 28. A conpound of

cI aim1l selected from 10 PQ%\Z':%/ 012426&;@%/%
=/

/ Z

=

<
{

"

N~

C;%%
- ij
P g g

salts and solvates thereof.

QE%

5 28. A compound of claim 1 selected from

HC Chiral
N
ne ) ~
:[::L“/~\<7 ho %&:EEFLW 5
»t* S
wo ™ NS ©/\N
o]

H:l N
/N N/)

HC

Y

9 =y SN
Hac\/\N \_-N N)

HC
ng ) ~
v S

’

H
HC. HC. Chiral
N N
N —~ ne N Ol J
o

N,

o : : Y <

\\

HG

0, =N
%
e
NS,

=

o/

HC nd

HC
H N ~/
ook

HC

10 d

=

?—C/L \N

\\
Hy
Hy
Q X
R
N\ N
\
N,
v ,
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Chiral -155 WD 2003/090912 PCT/ US2003/012426 HAC N. O SIN HsGO- \N'NJ
Chiral HC-1g, and 5 enantioners, diasterioners, salts and sol vates

t her eof . W0.2008/@ompound of claim 1 sel ected from Chiral pemdSesaniideeer s,
di asterionmers, salts and sol vates thereof. Chiral 10

Ha:ji)Y Chiral HC Chiral
" ~ ng ~

=]

" l~!:‘C:Q\(r“‘
N N ~J
N \.q HG i

HC.

e Y " \V/
(W\]” ) el
N 2 d
HN N , and

5 enantiomers, diasteriomers, salts and solvates thereof.

29. A compound of claim 1 selected from

Hy O o Chiral l/\ochiral

and
enantiomers, diasteriomers, salts and solvates thereof.

10
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