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5 Summary of the Invention The presently clai ned

invention is directed, in one aspect, to a nethod of

form ng a heterocyclic pyrrol e-containing reaction

product by first amnating a pyrrole wusing a

hal oam ne, preferably chloramne, as the am nating

agent. The am nated 10 pyrrol e-contai ning conpound may

then be cyclized to forma pyrrolotriazine. In one
aspectinhibomsf Desirablyh asdfiil\penticssen fo pagiucihg Sudttatiponfdswould utilize

pyrrol e- cont.aj ni ound of ., Formula IV:. A \

B gy S PR Trial 1O CDBES Gy i Ry lso redce
ar al kythe refihce. onGhrOtdRic readdhrltOwHRE maintelal ) ANbble %tl)duct yields.
OS(O 2R1"', and OS(O 2NR1RI", wherein the groups

and RPUChBIPCESsEHAre ﬁ%ﬁéﬁb‘ﬁb"é\‘?@%&mﬁé leing| kyl , aryl,

ar gl kyl, heterocycl o, or 20 cycl oal kyl groups, or may

be taken together to forma cycl oal k I, aryl, or
het erocyclic group, any &ununanviofitheInyention |onaIIy
substituted, and the group RL'" is defined as an

al kyl , aryl, The ateksptly chamed inygatlon is directsylcinoaielagpect, to a method of
i SCHS T—ﬂ% &?&t -ﬁ %%93%&5@%%%11 p}%%%zﬁusazasminating a pyrrole

NR24 R2Sing WRBLSORNRA4R2b]y eNRAMBED ROPe a@fating agent. The aminated

AP og @RI PRIgining OmApARG i itel 68 S AErL 1P ApRENopfazine. I one

E, wh egpc%heﬁfcs@ liecihechtibh @smphies gdtips ﬁipﬁ-ﬁdlé-bd)ﬂlﬂmn@fcompound of
- 0- )ﬂ -5-, -§(=0)-, -SCz-, -C(=0-, -- :
NRloFO WRRoC(=0) -, - NRLoC(=0) NR11-, -NRloCOZ ,

-NR1oSOr, -2 NRloSOZNRll-, -S02NRi 0-, -C(=0)NRI O,

hal ogen, nitro, and cyano, or X is absent; and E is

an el ectron w thdraw ng group; Rr R, taken together

wth A can forman optiona substituted saturated
or unsaturated aromatic or Pocyclic ring; 5 R2 is
sel ected from (1) hydrod®n, provided that R2 i s not
hydrogen if Xis -S(=0-, -SO2-, -NR oCO2-,

or-NRLoSQ2-; (ii) alkyl, alkenyl, and al kenyl
obfi onal Iy substituted with up to four

wherein
R; is selected from H, alkyl, aralkyl, ORI', OC(O)R;', OC{O)ORy',
OC({O)NR1'Ry", OS(0):R;", and OS(O),NR;‘R;", wherein the groups R;'
and R;" may each independently be H, alkyl, aryl, aralkyl, heterocyclo, or
20 cycloalkyl groups, or may be taken together to form a cycloalkyl, aryl, or
heterocyclic group, any of which may be optionally substituted, and the
group R," is defined as an alkyl, aryl, aralkyl, heterocyclo, or cycloalkyl;
~SCHj3, “OC(=0)R31, —S(=O)R23, ~SO;R 2, HSOZ}\IR24R25, —CO2Rz,
—C(=0)NR24R 25, ~NHj, ~NR34R25, ~NR2;S0>NR24R 35, ~NR2;SO;R 25,
25 ~NR24C(=0)R3s, —NR24COZR2§, —NR21C(=0)NR24R 25, halogen, nitro, or
cyano;
A is selected from R,X or E, where X is selected from the group consisting
of -0-, ~OC(=0)-, -S—, -§(=0)-, =50z—, ~C(=0)—, -COs—, —-NR¢—,
—NR16C(=0)—, -NR ;¢(C(=0)NR 11—, —-NR10COz~, =NR10S0—,
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R26; 10 (iii) aryl and heteroaryl optionally
substituted with up to three R27; (iv) heterocyclo
and cycl oal kyl optionally substituted with keto (=0,
up to three R27, and/or having a carbon-carbon bridge
of 3 to 4 carbon atons; or (v) -C(ORb where Rb is H,
OH, alkyl, aralkyl, halo, ORb', OC(O 15 Rb', OC(O
ORb', OC(O NRbRb' 00S(O Rb' OS(O) NR'&", and Rb and

Rb' are each iI@ﬂ,%Q@EI@@HUéSCﬁﬁh? -EC?)% H 4 h%l %‘J« hitro, and cyano, or

aral kyl, heterocyclo or cycl oal k
t oget her f or mX & absent] @dlﬁklylan cmtydn whdmmaggaylpt & R;, taken together

group; howevey, en, ,nitro or
cyano; 20 R3 llgﬁé’e ec (tr’pér?ﬁq—lli§ a&_)?u %%ij%mgfeﬁ Mted aromatic
al kyl, d- ceqmpterqspmlinamgyl -0 (d - ©8)

per Iuoroal k)ﬁ ﬁ%atlrlgl het erocycl o, aryl,
aral kyl', acyl’, car koxy, car boxam do, cyano,

hal ogen, anine, (Hubsthidropad @mde@thab@ vdr ~S(=
CHNRG' R3", CHRSR3' . O0(O) KB . 5 °c§ |\|HF23H3F23iis =0
0S( O 2R3, and OS(O) 283~ R@Jwat‘% RS—NBmSORS gr oups

het er ocycl o, oyalbal B ke ok gneRisieny sypspred with up to our
taken together may R@Jm a cycl oal kyl , aryl or

het.er ocyclic grou f na tional

sutOstltut ed; R7, Es a’ﬁéﬁn%}ﬁggoa‘rﬁﬁau yé’l’ "mtedw“g“PtO‘hmcRﬂs

i ndependent ly s@vect Belerbyelv ddyelgaryl opblszymy substituted with keto
substituted al kyl, é‘td substituted ar
het erocycl o, and sub&tPt 1R ©dhrep h’e?’éy‘b‘cl&?&néacﬁah@l'&ﬁ@mbﬂdgeﬁ

R11 are independentl ytosaeéa@mnegmgggm hydr ogen al kyl ,
substituted al kg ar p Substituted a "
cycl oal kyl, sub&¥it uT‘é%’ yE’h@'aBk}qH %t@%ldcé}rdlkml hapOR”, OC(0)

- 35substituted hetergte 2 te
al kyl, substituted al[@k'g/tl%&) dﬁ dét ﬁl?gt egs{gﬁ{n OS(O) NR'R”,

het er ocycl o, or submdiR’ u'méB H&@quﬂcpmdemclestedﬂomH alkyl,

sel ected from hal og r t al

keto (=O), nitro, %ﬂﬂghﬂé&r@f&g‘% 9%?@?'1 2 glgfé‘%%,mgemﬂ forma
-NR23SC2, - NR28SC2R2g¢loalR@p®eBor he@fﬁn}!ﬁﬁw@ ho2RR $is absent if X
-C(=O) R28, - C(=0) NR2 O R29, -OC(=0) NR2g

R29, - NR28C(=0) R29, §Rﬁ§§%‘*&ﬁ% YEEOH, =N-0- al kyl

ak§l  opt i Bnalskipctediramil, mmd:,vmzﬁtdnkdm;eamﬂ CPC@ﬁerﬁﬁJroalkyl O-(Cl-

ot ee. 159 PRl Sk Hefrecatloos s s, artatkons,

4 10 car bom}aimmdo ayado helogem) ainided sdtililRBaklive, NO,, OR5', CH,OR5',
ﬁSS.Stn'gt ek Ob%fg)rf?gf 50@(@3@%@5@%}&@3@@8(0)2& ,
wher ei n and OS(0);NR3R3"; the R;' and R3" groups are each independently H, alkyl,
25 aralkyl, heterocyclo, cycloalkyl, or aryl. R3' and R;" when taken together may
form a cycloalkyl, aryl, or heterocyclic group, any of which may be optionally
substituted; .
R3, Rg, Rai1, Ryy, and Rys are independently selected from hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, heterocyclo, and substituted
30 heterocyclo;
Ry and Ry; are independently selected from hydrogen, alkyl, substituted alkyl
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and

¥
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Reg and R29 are each independently selected from

hydr ogen, al kyl, al kenyl, aryl, aralkyl,

C3-7cycl oal kyl , and C3. 7heterocycle, or nmay be taken

together to forma C3_7heterocycle; and wherein each

R28 and R29 in turn is optionally 15 substituted wth

up to two of aIkyI al kenyl, hal ogen, hal oal kyl,

hal oal koxy, ano, nitro, am no, hydroxy, allcoxy,

al kyl thio, SB‘I’?E ¢d Beirpcsslo: phenyl oxy, and benzyl oxy:

R27 is sel @G} RdelbéLMraliatityl, sESRitutad |, kibstituted aryl, heterocyclo,
substituted Wlt?] one to three R32, \Mfle?lzl n eache ar;zr Y
group is i REEPEHHEedtelragrlect ed from hal ogen,

hal oal kyl , R0 hakaal £a%YaioBid kincFHAARyL, hatsaBoxy; L3 6=0), nitr

- NR3OR31, ﬁ%s.osoe R alol ffino AR tostkony, €09, nito,

- SO2NR30R3 tyano; GIQBZ}GDst,G(I‘ﬂG)smO—NRﬁ@ e@)mng, ~S02Rz3,

- OC(=0) R3o0, _- =0 N 1, -NR3oC(=

- NRsocostrs‘)%%g B&@Rﬁ ’ﬂﬁgﬁ@d-&mﬁﬁﬂp@oﬁw
hetefOCyC" AL L_NgE Seloyr h—r@'dﬁ/':wo- 1; aryl
hal ogen, roxymz’?&oxyﬁk%al oa *iﬁz}, hzgléoal > alkyl; ary
nitro, arri npt,lonaﬂy s;tahmredzﬁthmn@ﬂmed%ﬁ, mﬂaamsrlomroaaﬂy substituted
|ndependentl ed k

aryl, aral ky )I:y%ef %’a Pg,gr e‘lﬁ%%%/né?a%on%ﬂdﬁa(}fho‘l
baot aken t Oagbtbrhﬂbmkmnﬂ men&rocgcl@pﬂodahy emtmnymddemﬂamo x0), one to

[ ?I]%Sl ege 7"5 av}gﬂ Cons\a%iélptggel;gf%{ﬂé cﬁ-boglagams wherein

each i ndePngd@ﬂlﬂzyafé%h&ﬁh&ﬂ)eﬁdeﬁﬂy bél&fte&@orﬁlh?&bgém&@l alkenyl,
or unsubstituted Cl1-C6 alk or hal ogenat ed
al kyl ; wit #vh ﬁraafyérﬁsﬁ@fclqaﬁfyﬂ rad &? hetsieeyclss opmay be akengtogether to

base, to f R A0S BEBRERATe; Bhd E@Eﬂ%&' dach R%; ad K fRurn is bpthdnally

RI N % NH2 V I'n anot her as the invention
cdPpri ses albﬁ'i“@t‘?é%ﬂﬁﬂ? trawy A eﬂlb‘?ﬂYhth&bgeﬂ haloalkyl, haloalkoxy,

phar maceut Leal | Me@Ghli %@ﬂ £ b h
i nhi biting )Edanase@act |(€|h§ ﬁa\%ﬁy’t dér’n%n?é FI:IZYF?(’?\ enyloxy,
/RS R3 Z angl YenyloxyRl 10 (I)

Ry is selected from alkyl, Ra, and Cj.4alkyl substituted with one to three Ras,

wherein each Rj; group is independently selected from halogen, haloalkyl,

20 haloalkoxy, nitro, cyano, —SR30, —OR30, -NR30R31, —-NR30S03, ~NR30SC2R 31,
—SO2R30, ~SO2NR36R31, —CO2R30, ~C(=0)R30, ~C(=O)NR30R},
—OC{=0)R3zp, “OC(=0)NR3oR3;, —-INR30C(=0)R31, -NR3,COzR3;, and a 3 to
7 membered carbocyclic or heterocyclic ring optionally substifuted with alkyl,

halogen, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amine, or cyano,
25 wherein Rap and Ry are independently selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Cs.scycloalkyl, and hcterocycle or may be taken together to form

a Cy.7 heterocycle; and

-

D is selected from the group consisting of ~CHO, CN, ~COR,,~C(=0)OR,, or
R,C(O)NH-, where R, and R, are each independently selected from H or
30 substituted or unsubstituted C,-Cg alkyl, aryl or halogenated alkyl;

with chloramine, in the presence of a suitable base, to form a compound of Formula
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and pharmaceutically acceptable salts or sol vates
thereof; wherein RL is selected fromH, alkyl,
aralkyl, ORI', OC(ORLl', OCC(OORI"', OC(O NR{R1

OS(O 2RI "', and OS(O2NRI'R ", wherein the groups Rl
and RI" may each independently be H alkyl, aryl,
aral kyl, heterocycl o, or cycl oal kyl groups, or may be
15 taken together to forma cycloal kyl, aryl, or _
heterocycl ke group, any of which nay be optionally
substituted, and the group R1"' is defined as an

al kyl, aryl, aralkyl, heterocyclo, or cycloal kyl;
-SCH3, -0OC(=0 R21, -S(=0 R22; -SO2R22, -SO2NR24R25,
-02R21, -C(=0 NR24R25, -NH2, -NR24R2

, - NRR1ISO2NR24R25, - NR21SQ2R23,. - 4C( =0 RZ5,

- NR24CO2R25, - NR21C(=0) NR24R25, f ogen, nitro, 20 or
cyano; A is selected from R2X g ere Xis

sel ected fromthe group consif¥tin |-8f -0-, -0C(=0)-,
-S, -S(=0-, -Sx@2-, -¢(=O0-, - -, -NRlo-,
-NRIOC(=0)-, -5 -NR10OC(=-O) NRLlr-, -NRLloCCOr, -NRlogOZ-,
-NR, 0SO2NRL1-, -S2NRto-, -C(=O NRI O, hal ogen,

nitro, and cyano, or X is absent; and E is an el ectron
wi thdrawi ng group; or RI, taken together with A can

form an opt i Bnabliyr Spbsfthé bivetlionSaingfisds@Gredess of making one or more
unsaturated aromati.c or heterqcyclic . ring, 5 R2 is . .

sel ecPAETRFBHE | ATTFR SATRRTERC Yechl in¥Ndlhe Ripase actiyty having the
hydr oggtd- X is -S(-0)-, -SO2-, NRI0002-,

or-NRI GSQ2-; (ii) alkyl, alkenyl, and al kynyl

optionally substituted with up to four R26; (iii)

aryl and heteroaryl optkRgnal lR¢ substituted with up to

three R27; 10 (iv) hgterocygCTl o and cycl oal kyl

optional ly substitut i keto (=0, up to three

R27, and/or having a onNar bon bridge of 3 to 4

carbon atons; or {v @) where Rb is H, OH,

al kyl, aral kyl, hal o, N ) Rb', OC(O OR',

OC(O NRbRb', OS(O ", O5(O NRbR'', and Rb and 15

Rb' are each i ndependéntly sel ected fromH, alkyl,

aral kyl, heterocyclo or cycloal kyl, or or Ro and Rb'

t dyet her forma cycl oal kyl, aryl (®r heterocyclo

gr oup; wever R2.is absent jf X.s halogen, nitro or

Sy anomdeharateutcally Boroptphinsals cppplvaes Bareak BBeIn Ly

Cl1- PBRFEFSF:IEbtﬁd ﬁ'aini{-anﬂclyl,Q'z@bd,l aﬁ{,@@ﬁ:«fgfzﬂ @g(clcwmy DC(O)NRR;",
cyclo Jheteroc o, aryl, ara , acy .

car baDRER:" e QSEINIRR:" Yheiein the rdips Ko’ ARysmay each
subst bR dermyiba PRBallkyl, clo, oyl R3oups, or ma
CH2SR3 bksOC(o % g%m&s oc( O sz' R3' OS(%)F%%,S_O may be
ahd ) tp o formpecyRgalkple anwl or tggﬁg;hgg@ug,a@ﬁ of which may be
' ndep@[ﬂgﬁﬂﬂ s)ﬁbh!itut@&,l%}{h the group R;™ is defined as an alkyl, aryl, aralkyl,

heterocyclo, or cycloalkyl; —~SCHj, —~OC(=0)Ra1, —5(=0)R2; ~SO;R 2,
—S02NR24R25, ~CO2R3;, —C(=0)NR34R 25, —NHz, -NR24R5, ~NR32;SO;NR24R 25,
—NR2;502R 32, ~NR2sC(=0)Ry5, -NR4CO2R:5, —-NR2; C(=0)NR24R 25, halogen, nitro,

20 orcyano;

A is selected from RyX or E, where X is selected from the group consisting of —0O—,
—0OC(=0)~, ~S—, ~8(=0)—, ~50—, ~C(=0)—, -COr—, -NRg—, -NR 1,C(=0)-,
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aral kyl, heterocycle, cycloalkyl, or aryl. R3' and R3"
when taken together nmay 25 forma cycl oal kyl, aryl, or
het erocyclic group, any of which nay be optionally
substituted; Zis selected fromO, Sor N R4 is
selected fromsubstituted aryl, aryl substituted with
NHSQ2al kyl , substituted heteroaryl; or an

optional | y-substituted blcycllc 7-11 menbered 30
sat ur aﬂ&ﬁmﬁ%mrﬁ%@?%bﬂ welro &anwdsﬂzmw*

ring, [ 1
o SOLRR! S, BAGLRIZH a%dl&én’o 8 SRR 48 ks 3h Elebtron
absent wlthﬂ:rawﬁg ardvgr oﬂtﬂ mbry togéerawith ARbocah dbranad qgmnhléjr substituted
with Z forman opti |y substituted .aryl, or an

opt i on% F‘]“%fgi &P{??eg CEH\{?R?& gleEpe ci‘rﬂ?ﬁbered aryl or

hetser oy iy kelectwh®s@i N i n either case the substitution

of the aryI or the bicyclic aryl or heteroar

| may be
by a subst Qut edygosemBuDie i Beisokdrdromspal ¥ds K50 ~SO-,
aryl or 5 heter bst R6 is selected from
hydr ogen, al kyl, %ﬁ{]%é? ? Igﬁgs%/—' cycl oal kyl, aryl,
substi t ut edn)ar y Ialkyh mmebyll andhﬁtyﬁyloxpjdohany sabddisited withap to four Rag;

het er ocycl NR?R? t"«fmﬁﬁ’ﬁﬂ%‘ﬁ’ Ba] ko %&Q)’?‘Pt‘%\gﬁ‘fel{”;

car boxam d

ang car boxa;m dche@fc@ymw@cmn:ymtaiohmmbﬁmtb@m keto (=0), up to

with one or two substltuent 10 groups, each, of whic
i s i ndependent | hrrf R dagfor hayigg Ryybo:gpﬁhgﬂg,u{gg%%@flcmbon atoms;

RI D and R1t aregjndependent| y sel ected from hydr ogen
al kyl, substituted al kyI g{l substituted ar \t/) - b
cycl oal kyl (v)subs-f:(@m endueaw%m 4 alky prabieybyralop ORA R @C(O) R,

substituted het gy @h@' OBK?HB%'?R"R@S(OE?F ?g&gb NRR2664 R® and

i ndependent |y sele ed fro rogen,
substituted al kR armeagh mcbg@@tntbm:bdteéﬁymH alkyl, aralkyl heterocyclo

Sel Ser e Pom i U A RS, ot o

substituted aryhsteioeycds goyp;|hlowevayR,SsllstnttifX éghalogen, nitro or
het erocycl o; R26 i s selected from hal ogen,
trifluoronethyl, YA oal koxy, keto (=0, nitro, 20

cyano - SRR§ is se(mﬁfro:ﬂ\RZGHZQrCG NRe:8,5aky!l, ONRZPEERIBAAkyl, -O-C)-

R25 r 8(2 uoro%il( ﬁ%ﬁﬁ@% l%;%dm@' _Ol CR%)alkoxy,

- NR28COZR283rme\&nﬁhb cyoChabden! amifé sshbstm&l ﬂﬁﬁls'NOz ORj3', CH,0R3',
substituted with one to three R27;

opti onal | y CEabBE RiruCHAS R Ole I OFonOUGNRyRE, OS(OWRs,
R27, or ha!ﬁ'u{‘@s@) {@ﬁ fhe ?‘%Hdﬁ"ﬁ% Qe Sich Sade P@rﬁientlyH alkyl,

car bon at oms; erocyclo op |on 'y substituted
with keto em@gyl honq@cr@c cyHealylREArYloRs 1ad Ragwhen taken together may

cagbon- car pon PLAARyLLyE of Retérofiil Ybupl it Wil iy be optionally
substituted;
7. is selected from O, S or N; )
R4 is selected from substituted aryl, aryl substituted with NHSO,alkyl,
substituted heteroaryl, or an optionally-substitated bicyclic 7-11 membered

* ¥

30 saturated or unsaturated carbecyclic or heterocyclic ring, and Rs is hydrogen,
alkyl, or substituted alkyl; provided that when Z is O or S, one of Ry or Ry is

absent; or



Res and R29 are each independently selected from

hydr ogen, al kyl, al kenyl, aryl, aralkyl,

C3. 2cycl oal kyl , and Cs. 7heterocycle, or nmay be taken
together to forma C3_7 heterocycle; and wherein each
R28 and R29 in turn is optionally 30 substituted wth
up to two of al kyl, al kenyl, hal ogen, hal oal kyl,

hal oal koxy, cyano, nitro am no, hydroxy, al koxy,

al kyl t hi o, taQQF Vi
and -7 R27 ﬁ@%ﬁ%ﬁe y’t e %’k%m a %{ﬁﬂé léh EQQHP%&%J ?é{f substituted
substi t ut echryli orrun@peonaay{shbsaeltmcychvxﬁe!rlemmbamarm heteroaryl;
group is |q@ﬁgﬁg e el n
hal oal kyl A o% @%&i«fa?e g&b%ghixoggfﬁlgéﬁggr the&gbhc aryl or
- NR30OR31, ma%ﬁsﬂmaymms@sm&md or-1B&iHRAMted alkyl, cycloalkyl, aryl or
NR30R3 O R30, -C(=0) NR3OR31, 5
og(2 =0) ms%ewa%%&%ﬁ%l - NR30C(=0) R31, NR30002R3),
and a 3 t o Rsis setsrhaifith Bal&Re YAkl Csubstited akok, ¥ edlbgkyl, aryl,

ring optionally substituted with _alkyl, hal ogen
hydr oxy, |SR'@>%E!§H tedpsylpamrlkyl hetprarysde. eRsjituted hatesocysie, nR Rs, ~ORy,

or cyano, C

sel ect ed from %a%cfﬁk Oﬁg%a%?ﬁ'ﬁ% O?E?ﬁg‘% P’héﬁ&qu%m‘;’* acyl, and
ar al kyl , C@arbeymué@gnoyps aranphdneﬂmmstmteé w1dron¢a>y e substituent

t alsen toge SR ycl

rretéhod COIT%P:IR@I r%&%t%’hpeac égnﬂcmyi}’r r’oqugﬁ ar ! Drgletefocydo

For mul a | VR #0dRg; R 1xinﬁepdlﬁleht‘bj/ seidamﬂ(-fmm m&&gbnaﬂﬂylﬁﬁbsnmted alkyi,

are as defin ,dsp%kgi%‘\{e' alngl S]Sg&s% tpxeteg)c%:lig, and

consi st nga‘}g

RQC( O) NH-, sub&hﬁitdel}ietermyaad are each i ndependent ly
substi tuted or ubstituted

CL- b ol ky R s B Bre. i gt amiy Peci o hycrogen, alkl,

? gt)' :Jnr Zm 2 g subggwgﬁmgﬁﬁwﬁﬁgsﬁw@a% hb@Ric RFCIQ Hhd suﬁsﬁtutcd
Hgterocyclo v
Ry; is selected from alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo,
or substituted heterocyclo;
Ry is selected from halogen, trifluoromethyl, haloalkoxy, keto (=O), nitro,

20 cyano, —SRzg, “OR2g, -NR23R 26, —~NR25S 02, ~NR 255 02R 29, —S02R 25,
—SO2NR23R29, ~CO2R25, ~C(=0)Ras , ~C(=0)NRag Rz9, ~OC(=0)Rog,
~OC(=0)NRzs R2g, “NR23C(=0)R2g, -NR25CO:R 20, =N-OH, =N-O-alkyl; aryl
optionally substituted with one to three Ryy; cycloalkyl optionally substituted
with keto(=0), one to three Ry7, or having a carbon-carbon bridge of 3 to 4

25 carbon atoms; and heterocyclo optionally substituted with keto (=0), one to
three Ryy, or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein
Rz and Ryp are each independently selected from hydrogen, alkyl, alkenyl,
aryl, aralkyl, Cscycloalkyl, and Cs sheterocycle, or may be taken together to
form a Cs.; beterocycle; and wherein each Rzg and Ryg in turn is optionally

30 substituted with up to two of alkyl, alkenyl, balogen, haloalkyl, haloalkoxy,
cyano, nitro, amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy,

and benzyloxy; and



-8 b) cyclizing the compound V to forma conpound VL
R3ON ANNR RL VI 5 c¢) halogenating the
compound VI to forma compound VII: Hal 3 ~~N A\ N
N'l R RL VI 10 d) further reacting conpound VII
with a reactant B-ZR4R5, wherein Z, R4 and R5 are as
defined above; and B is selected fromH, substituted
or unsubstjtuted al kyl, or subst.it ut

or . .
unsubstit utRéafséﬁléFtS‘éf‘PW#kylt%ﬂ’f"&firﬁla sfitpted pvith one to three Rz,

Formula I. vﬁm‘l@&fﬁ;hl B8 is' iBdépeAdbnt BsdbtédtRomhaliged, hBloalkyl,
15 fornula Vi 1] : R’églto%ss ﬁRIBﬁS B VI || sl Mitoalky

wherein Y |h§109]éipébtﬂe® £ym =¥Rss0) AR 3-NRaoRR2 SHRsSONR NR30SOzRs1,

-, NR23SO2-, 2 R2 ect

hydr ogen or SQZ%PI M‘S%@%J@F El\k %&)ﬁﬁ?" R

A oyl | alk [m)lf’r”’ué(tcfﬁb T ERS"%%MR”’ anda 3to
al kanoyl , al kanoyl oxy, o al ky ur ei

nitro, cyarfdnemebareshsarbocyelics hsraeyélic I@wcu:awally substituted with alkyl,
al koxycarb

aryl sul fon)?'P%%‘u ne%ﬁ&tﬂ@sgp mthﬁjeogﬂch?, o%?’gmé%ol d: cane.

-9 al kysul fahesein RsnwlnﬂBBﬁm d&h mdwemiepﬂmxglwmﬁomm&‘?gem alkyl,

R13 may be rthe suﬁ§ ifu I :

al koxy, ar fik,%nz‘gfa:gll’a f }é?'%por?ﬂérﬁé ag%ﬂl&gﬁ%ﬁdg Gggl{a%geeﬁakmtogﬁher
118nd 3; RiBfoanch R2hereeyelach i ndependently sel ect ed

from hydro cycl oal kyl het er ocycl o,

al koxy, argtf %fﬁ%‘&(éﬁﬁ S¥Pegterocycl 0 substituted with

one to thrag- Rlfkacting a pyrrole compound of Formula IV:

Ry

A
TS
N
H

R

15 v

wherein A, R; and Rj are as defined above; and

D is selected from the group consisting of —-CHO, CN, -COR,,.—

C(=0)OR,, or R,C(O)NH-, where R, and R, are each independently
20 selected from H or substituted or unsubstituted C;-Cg alkyl, aryl or

halogenated alkyl;

with chloramine, in the presence of a suitable base, to form a

compound of Formula V:

A
TS
R N
NHz

25



5 except that when Y is -NR23SQ2--, R18 is C, 4al kyl or
aryl optionally substituted with one to three R19;
and R13 and R19 at each occurrence are independently
selected fromal kyl, halo, trifluoromnethoxy,
trifluoronethyl, hydroxy, alkoxy, alkanoyl,

al kanoyl oxy, thiol, alkylthio, ureido, nitro, cyano,
car boxy, carboxyal kyl, carbanyl, al koxycarbonyl, 10
al kyl t hi ong, ar N ORQ, Shvham .
aIkylsulfgﬁylan%%g?h%gﬁfgnﬁﬁhggyg, a?E?ggf?%%y ,

sul fonam do, and aryl oxy, w®erei;h each R13 and/or R19
group may be further substi y hydroxy, alkyl,

al koxy, aryl, or aral kyl .A el pragrerably, the
W RPs - 4 +HBN | DY NO

reactant of Formula VIII is:
R23 15 0 In another aspect Rithe invention conprises a
compound according to fornula V: ARB1 ~D R \%

20 wherein A, R3, D and Rl are as defined above.

yet another aspect, the invention conprises a conpound
according to formula VI: R3 0 NH A N, RI N Vi
“18 wher oi B A Iwéegeﬁﬂaﬁahwwemgb@ef%éao%m. he

i nvention further conprises a conmpound according to

the formula VII: R Hal 3 N AXN
Ra Hai
Sy = N
A A\ N /*
N Rg
Ry
v
10 d) further reacting compound VII with a reactant B-ZR4Rs, wherein Z, Ry

and R are as defined above; and B is selected from H, substituted or
unsubstituted alkyl, or substituted or unsubstituted cycloalkyl;

to form a compound of Formmula I. Preferably, the reactant B-ZNR4R; is of the
15 formula VII:

wherein Y is selected from —C{(=0)NR33—, -NR3C(=0)NRy3—, —~NR350,—, or
20 -SO:NRp;
Rs is selected from hydrogen or alkyl; Rys is selected from alkyl, halo,
trifluoromethoxy, triffuoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol,
alkylthio, ureido, nitro, cyano, carboxy, carboxyaikyl, carbamyl, alkoxycarbonyl,
alkylthiono, arylthiono, arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
9-



NRs RS VII wherein A, RI and R3 are as defined

above. 5 In particular, the invention provides an

i mproved net hod of preparing such conpounds when

conpared to other nethods involving am nation of a

readily available pyrrole starting reactant. The

reacti on using chloram ne provides an am nated

pyrrole in acceptable yields while avoiding the use of '
nor e mmwm stilforamiretaind gryﬂcecagmtitsscb Rn maymerfasthertsubstimted by
the u

f.Q
t hat a m&qagenﬁysh?mﬁ dl n| %Soanslﬁ%g?r e"'a ! alﬂﬁ%
phenyl Ih,y dud)R)gI andredarh Sndmpm&lentﬂ;embcabdtfmmrhydmgchoa]m cycloalkyl,

] o PS8 RO P B e

E egge rhtxéep‘i ufa!a when MIsILRRY _m%L %iﬁflﬁbﬂh{frwlaﬁyl %?h&hally substituted with

HOSA), gave inferior yiel 0- 129 ion
pyrroH@@“m@WﬁdRmﬁﬁdva|rldlnes al so gave inferior

resul ts. .4 RE Wg&h%%ctﬁ-}énﬁﬁﬂe %egéndgﬁfy sf@fe%{eﬁ gﬂ)npﬂcﬁohﬁ§

wer e al SO unsucces certaln prererre
erboditrifintremethosy, trife@mnethyly bydroxyn alkexyl iatkanox dalkapogioxy, thiol,

B, RS S o,

phmwnamgmmkmahkwﬂﬁanﬁa@mhubmﬁamtﬁ alicylsafoirg irainet Subfoainfacid,

usi ng fo ntiQ cedure .for

or o At S, Gna PAREE, Wichesh S8 Bd/a Rpigroup may be
CF3, l@nﬂﬁdﬂéﬁt;suﬁﬁbnﬂiy lﬂfﬁox,y, alB’ﬁ AlBoxY Sy O£ Aralky . AMsid pref¥rably, the
is selected from -

- NR2 3 Cfactaphpbbiprmy -, or - S2NR23-, oOr -
NR23C(O O ; 5 Rig and R23 are sel ected fron1hydrogen
.al kyl, cycloal kyl, heterocyclo, alkoxy, aryl,

het eroaryl and aryV teroaryl substituted mﬁth one to

three R19, except &RRY |%_ -NR23SQ2-, R18 is
aII bstituted with one to

oy

Cl- 4al kyl or aryl
three R19; RIBHNd REI af e&b Poccurrence are
gependently sel ected from al kyl, hal o,
trlfluoronethoxy, trifluoromethyl, hydroxy, alkoxy,
al kanoyl , al kanoyl oxy, thiol, 10 aIkyIthio ur ei do,

2: ngy c ;?’ gg}@ﬂo&a& gs%)éXt’ th%%v%%ﬁgg tl:olgpriseg £ éota):gp%nd according to formula

V:
A R3
R‘! N\
NH,

Vv
20  wherein A, Rs, D and R; are as defined above.
In yet another aspect, the invention corprises a coné;ound according to
formula VI
Re 9
“N” Rs

Ry VI

-10-



al kyl t hi ono, arylthiono, arylsulfonylam ne,

al kyl sul fonyl am ne, sulfonic acid, alkysulfonyl,

sul fonam do, and aryl oxy, wherein each R13 and/or R19
group may be further substituted by hydroxy, alkyl,

al koxy, aryl, or aralkyl; and A, Rl, and R6 are as
defi ned above for conpounds of Formula (1). 15 Also
included in the invention are the salts, sol vates, and
Sstere SROD LfkeR ormula (I1).
Detalshﬁg%géC$?g%lon 6@9%9&§ggfg§@ Enbodi ments of the

I nvent i on Tht@mverivosrftitien compyises 8 esppéund eneprdisp ecithe famula VIE
met hod of preparing 20 pyrrol otrggpazi ne ki nase

i nhi bitors using a suitabl y®substituted pyrrole as a
starting material. Accordi O~aertain preferred
enbodi nents of the nethod, urnd{e is reacted with
a strong base, then am nated u5|%g B reactive

hal oam ne, preferably chl of*ani ne. Sui t abl y, VHhi s

am na r protic or aprotic

sol vemhmgﬁ%fﬁla@ﬁﬁ%{&%ﬁﬁ? , toluene, water,
DV, NVPO, and DNE however ot her 25 solvents may al so

be used. THF res Hh roduct &an t hen C gi ed t.o
Pormel oyl b Ay BHRR PR an e RreERP A Of et such
may opdimpmmui whhﬁccﬁnpatdd&o othepmthodstiovol fiag Anifadok bNeeadily
inhibitqr . is al so recogpi zed .t hat, a nat i on of

the. pOVAIOhE PEple S ESet L5 FietsR FURECHORBITYBAides a

cycl i &@inhea pyolb o ﬁacaptame !,ri@td% ik BRSdinSthelisE Of R6FefiaPardous
the terns "cyclized" "“cyclizin are_intended _to

360 enBIvpARSCARRRLSY B2 e e peblaraming, opgsample, it has been
f or matduRd tf ardindringdeef SRKLS Gﬁﬂr&kﬂ?ﬂt;m&ﬁrpﬂ ;M)ﬁroxylammes have

adj unctly connected to the pyrrole ring Ci st ed

bel owbendeiganingd tof Rerpsplosive.ani m@m#mw@an@l@ which are known
descri e fyhirSauchd Olhyhel UES B S 2 ARRk N Bhine-O-
the terns-as t cey ?rﬁes)ug)éhd' Ff?%ug%lfCE E a8ty labhine-O
speci fuligaiciacid, (HGN 9 sgavo itfertoniyesdds| (1 Gl 2‘50‘,1 :i\nmrapen of pyeroles using

151206 e M A AR Bl DS

br anchewd alshansucoessfubst i t ut ed hydrocarbon groups of |

to 20 car t.ons ref to 7 arbon at .
The expr A8 SPUI PRIER SbRPmetis e Pdent AiRiHad: o  method
aIkyIoﬂﬂmhﬂgpwmﬂdhﬁﬂme%oﬁ@bhﬁﬁoﬁE@ﬁﬁﬂaaM%en a subscri pt
is used with reference to an al kyl or other group, the
subscript refers to the nunber of carbon atons that
the group may contain. The ter Rl@iy.4alkyl" 10

i ncludes a bond and al kyl gr of 1 to 4 carbon
atons. The term "substituted_al Kyl" refers to an al kyl
group substituted by on® ¢ubStituents

sel ected from hal o, "Bydr o¥y, al koxy, oxo (=0,

al kanoyl , aryl oxy, Ofpexy, am no, al kyl am no,

aryl am no, aral kylAat4 di Sjubstituted am nes in
Ne are sel ected_from
| ; al'kanoy¥l am no, 15 aroyl am no,

whi ch the 2 am no su
al kyl, aryl or aral

ar al kanoyl am no, substituted al kanoyl am no,
substituted aryl am no,

20 (m,

and pharmaceutically acceptable salts or solvates thereof, using the aforementioned

procedure for compounds of forrula I wherein:

-11-



substituted aral kanoyl am no, thiol, alkylthio,

aryl thio, aral kylthio, alkylthiono, arylthiono,

ar al kyl t hi ono, al kyl sul fonyl, aryl sul fonyl,

ar al kyl sul fonyl, sul fonam do, e.g. SO2NH2,
substituted sul fonam do, nitro, cyano, carboxy,
carbanyl, e.g. CONH2, substituted carbanyl e.qg.
CONHall kyI CONHaryl , CONHar al kyl or cases where there
20 ar @\ﬂlwlefftﬁdsﬁtonﬂdeﬂﬂhd ©¥s. ﬂ‘.@zﬁi ENogdlzsel ected from

al kyl al koxycar bonyl, aryl

sub)s/t |Rt5§"ir e%m% en ot anl di no ané subst?/t ut edyor

unsubst istseﬂbﬁeld frhmt—é](ﬂﬁ)NR;@-S, ~NRpeE(=BNRad oNR235O2—, or —SO2NR33-, or -
i mda é uryl, thienyl, thiazolyl, pyrrolidyl,

pyrid 13@ mdyl and the like. Were the

sulst i, Y@t R L Bretsbioctad kin Hy@rdou, tallsd, cyelbslkyl hétadeydld, alkoxy, aryl,

the t @%’ér%“nhgp%%ma' Pt pith o 4 ey ent woea Y is
gr oup._ ﬁngﬁe i &gcgi W%bn@daﬂ ¢ \ehsRRhd i lsaé to three Rig;

this nea p 1s bonded directly
t hr oudths amd Rib hlydaclgo@upendm mlndegcn&@ﬂtmdn@h@ﬁomralkyl halo,

" subs ERERRe Byt Bt g i, HRALS, afandglors. ol
t he gblklyphlﬁﬁ!ymdo,hﬂﬁda dgand) earbgxyh l:z&hmtyelkyb I:aﬂ;tumg] glisbxycarbonyl,

chai n, Substi tut ed ec t ed 30 L
Ubst PR oGP R S GG, A OB LERge g =it
may  Dalkgshhil Mﬂfbﬂarﬂﬂof ﬁﬁll drﬂdxy, ReeRimedeh R} &a¥or@egroup may be
The term" haoen " referstofl rine

chl or fither Ei’rbé‘i%‘iuf?é bé{ﬁ&dméﬂlal%’l alkoxy, 2peon; L apd)) -

referg R HMRRQRGYCsIdERRA oG fr LEmpERABLT Borlitdd @z ar bon
groups havi ng 6 to 12 carbon atons in the rin

pdftion, sddde indudshdmibe inveapon aig|the qgitfm;g]yﬂes apd gtereoisomers of the

di phe he aryl is substituted, each
ri ng g?‘!nfj é]gg?ﬁorén@g% substituted. 5 The term

"substituted aryl" refers to an aryl group substituted

by one to fﬁ 1@,;] ibbgiuﬁu%er})tfiﬁ_l_g‘ %m&@léfﬂe Invention
substitut ed ; ~

trifluoromethyl, I nwgn? n?es‘ﬁﬁ)%e Bsﬁigﬁlgﬁ%{rlﬁoﬁgfprepaﬁng

al kanoyl oxy, “amn no am no, )
dpal kwmﬁbmzmakinmoylhlhmm osmg ] lsmta,blyaduhgtltuﬂaﬂ pyrole @$ getarting

2: }({))(: 5‘%‘8{;@?‘5‘3 C@‘{ Dox c{!}ﬁ?.lg%%e l%)dglh% s c%gﬁgmbthod a pyrrole is

aryl sgdatenswli@n sﬁeng Bdsk fthén maueai usifig kyauﬂﬁamydamme preferably

sul fonam do, and ary|oxy. The subst tue
f ur t hehlommiag.  Suitehly thy aHyRAtign st %ﬂl @}%U%?WPTOUC solvent

subst kﬁdﬁtaﬁ @th@f YAFBE, 34108 ttélﬁéﬁeeﬁatﬁ} IDNF, QM0 hiid DME] h8wever other

term"aral kyl“ refers to an aryl gr.oup bonded dlrectlfy
OIlIl &

t B¥ ousivents mpxsiso beguse@rpThesrfelﬁUg&pn@é%wn thep be eychizedhio
| k | Ag |
al Ky Ut?ﬁaﬁﬁéf C&bst | Etgggg% ik Bk opBBAAIR be!Brthel Peacted to

the ch t'he al Kyl rg’hrtlon
of t hﬁ)rglrtb@]smmyuhlbecss di s den mgo@rzad&aéammugn pithe pyrrole can be

h d
a1y oo BETEoRY 31%{ o & %ﬁ%@#ﬁ?%ﬁﬂew&%ﬁ%&' e

fﬁgsk [ Eut ed. A?used Sl eﬂlef S%}bé_]{ze& c%&%l » arb IHEnded to

30 encompass any reactions that result in the formation of a 5- or 6-membered ring

structure adjunctly connected to the pyrrole ring.

-12-



-R R term"optionally substituted benzyl" refers to
the group R R, wherein each R group nay be hydrogen
or may al so be selected from al kyl, hal ogen, cyano, 20
nitro, am no, hydroxy, alkoxy, alkylthio, phenyl,
benzyl, phenyl oxy, and benzyl oxy, and other groups
recited above. At |east two of these "R' groups should
be hydrogen and preferably at |east five of the "

groups is hydroage pﬁg%

i nvol ves the al ky Pdoortl oﬂ%ﬁga aM tﬁg%&#%déo '?Sﬁrébeﬂns

The t einfi¢ntioat a‘h@fmdyﬁmtw@‘a@p@ to cheaterngsras thedyiace qyeo unmighbut this
exanpl ed nmono /

o 11 oo, e ofhelfhse Bty BEBRRAE BB S et ity or s
t ri cycparioof arlanger mygt em  whi ch has at | east one

het eroatom and at | east one carbon atom containing

ri dg. Each Tﬁengnn‘falhynaefam ©rstraight ordtadiedohainaindhizgnied

het er an cont ne.or two o0x ul fur

at ons cf’/r%sr% TGP ‘log SWanoﬁsoﬁré% %Fyofrﬁo -?fﬂrmﬂ?ﬂ%s The
o -14 t I”eapret:shel tiotved aﬂt},ﬂrﬂi‘bﬁrs f unlSeH B fu@ll D68 sidip€8C0 4 &ﬂaon atoms.
is fo i}g,ss and e ch ring has at_ | east one carbon

at om SR 15 yed whmieEnGsdo am alky); ¢ welier grosnthe subscript refers
tri Cthb Ufe TREDPSE caffdy amtzazat@heo@bu ﬁ? Elsh'i?aiﬁ\t PSR 9C, 4alkyr”
nﬁ§ Ciaturated artially saturate

at dReiideg 2 bepdand alksd gewpa et @lﬂ‘fathonm may
optional ly_be oxidized and the 5 nitrogen atons may
opt i onal | y The tgmasdstiucsalkylioetarsioan alkyt mpg Sﬂﬂsnmtﬁddn@ne to four

bi cy Clsistiffents sEleG¥Ffrbm b ydfr@iéj gﬂ&f&'}x& ul lla/xy,

aromatjc ring but the ot ngo f gsoyrha
be ar @WaReYdoxys aminn- dk)dﬁampcarymmma&yhangd dipubatiputedhymines in

be- at bt hmHebdiinls Al S1PACTIA 3 DO 3! Hinoytamino,

of any ring. A ™su tbet it ut eroary
f ddir gmbmmq; em}l@noyla:amy swbstitoted mkmylﬁnmd,&ubdtﬁxtéd ftf§Rmino,

oD P b FRRAG. Rl R BrditRe ralit b orbithiono,
gr oup atyltﬁmamplraék}ythmnm&ﬂtulfbnﬁe mrsﬁmmyll rﬁlgkzligxlsfohﬁchﬂféﬁamdo

pyrr ol az z ol I nyl,
oxazof" %1 %5@8%9@‘1 S’lﬁﬁ‘i’ ° REbPXY, catbatnyl, . g. CONH;,
t hi ads@z@h;&ﬂ,carbm‘&?ltéﬁg ﬂKﬁNHblkylf GDNHélyl G@Nﬁ%h.kyl or cases w where there

di azol rid pyrazi nyl, r| m di nyl, "py-~*
y| ety : bisgé‘??tﬁglll the Fafrqage selpqied from aliesl, av omareNrgl i

het er ﬂEéMEa&bM,ﬂﬁyl' ABtitded hﬁﬂi%'uxdldm&? SRF Qibb a0y i.msub tituted
benzod| oxol g}écﬁgbenzoxaxol yl ,” ‘benzot hi enyl, qui no ?

t et r AFFIPDIC Finas indglyl, imidazedsdi fuofl,ithighyl, thiazolyl, pylrohdyl pyridyl,
benzi aal z I

benzof ur any Ialﬂi (t:hﬁflg:ﬁnﬁ\ﬁ?&&ﬂ% %‘bbﬁ%tﬁllgﬁy Pﬁ%ﬁiﬁg 5 f"l‘rtgn'&ﬁu"sumwd’ it will
ci nnd?qmﬂkﬂuﬂhwawhymm]kmhazol yl, pyrrol opyridyl,

2{x furopyr Qi soi ndoI

t'ét r ahydr c}gﬁ#ﬂ%{: | nyIAHégFllé ™ Wéeu‘éné%’é]ﬁﬁ‘?oéli‘? group, as in

tb ri c;hctalmryhbmaa icydloaikydalipyl, hisahesdethe addadfied Yloup is bonded directly
enz Itgro é,(h an alkyl group which may be branched or straight chain. In the case of

substituents, as in “substituted cycloalkylalkyl,” the alkyl portion of the group may,
besides being branched or straight chain, be substituted as recited above for

30 substituted alkyl groups and/or the connected group may be substituted as recited
herein for that group.

The term “halogen” or “halo” refers to flnorine, chloﬁne, bromine and iodine.

-13.



phenant hrol I i nyl, acridinyl, phenanthridinyl,

xant henyl and the like. The term "al kenyl" refers to

strai ght or branched chain hydrocarbon groups of 2 to

20 carbon atons, preferably 2 to 15 carbon atons, and

nost preferably 2 to 8 25 carbon atons, having one to

four double bonds. The term "substituted al kenyl"

refers to an al kenyl group substituted by one to two

substi tue nt'@es@'me‘tand’drefmm mamc@ycummfyl,ic abiatiy hydrocarbon groups

alkan m am .
q?éa mg &1‘9 %%an o%tlbmg ng ’ntnﬁ ﬁ%ha cg ?;% R‘?%l}fl’ naphthyl, biphenyl

am no,
aIkyImhddqmmua@hy@suﬁﬁnmﬂbaqﬂsuhbmﬂawﬂdamhﬁhgbﬁﬂmaqdnmybe
cyano, ﬁ%ﬁ“ car banyl, substituted carbanyl,

guani dP d 30 substituted and unsubstituted

hetser ocycl H!he tarfClstishifted 315310 |r¢fb1;s to B Sg¥ goyip subistituyed, by one to four

-15 thi t hj Lyl | dyl i mi dyl
ana 1 HusTeats spged s i sphgreaid e b mpPbimsthety
br anciiﬁﬂu&laﬁemghu%@game ,AlAHAA, @fcano?)okp 28fné, AN Bino,

atons, preferabl t'0 15 carbon atons, and nost

pr ef er@bksjampinp i @kylé@ﬂsoﬂk@rtoaf}?@mmévph @ﬂ%h@% Weidgygitro, cyano,

to oo PERemos o by PAR IR0, Bt shphhs.

sdPec wedmﬂkoﬂmhmeosulﬁy@mﬁyalkﬁﬂuﬁgmﬂ, suffoRamnidy] and aryloxy. The

2 kan g’y‘%sgﬁ]}éﬁto‘%( ﬁgﬁ‘f‘b@ ﬂéﬁw By hlgﬂfﬁ’tﬂf ?%C?Qﬁ%?m aryl, substituted aryl,

aIkylsmhhumgiﬂkﬂsmmhnnhn1do nitro cyano, car boxy,

car banyl , titut ,pa uani di no .and
substi t ut egﬂgf |IF 1§fsa'8 3‘[’8 8‘?°dec.[]]1§.cﬂy through an alky!
i m dagedupl suchus yénzyil; whesil the ﬂhy}@mk;ymy Hé)blﬁj;(cﬂfed ot styight chain. In

pyri dyl , rindyl. and the | The .ter | ! .
b ey et csBeiotanissinRe BrRpa 1 SpLPEHEE 00 e, 00D R Besides being
aro ”Hbtaﬁlcﬁ‘édcdr IsﬁmguwhﬂﬁaﬁmSumﬁa a$ieeit@aboRé Br&lisdeihited alkyl groups

cont ai ni ng ri ngs and to 7 car bons per rin

whi ch ahGH?f vB@ ary{, perHen mam be subgtitufedang r%ﬁﬁfgéfwa‘e%l&l@ Thus, the
carbocylic ring. Exenplary groups include

cycl opropyl, cyclobutyl, cyclopentyl, cyclohex\

cycl oheptyl, cycloctyl, cycl odecyl, cyclodoé

adamantyl. A "substituted cycloalkyl" is SﬁbSt ted

at - OnerfiloBREANY AGRRAhARSra b RO EAp TO! eRal k'?l , wherein

substl uted” al k groups as described above.

t e r s eachd} giovp y@v be ] ydrhgetnen @w@isodﬂe seleefed fremeallod ;ltallqgen, cyano,

eggh A u
a?g rmtEl ﬁ{: %nrﬁn%o ar 0 R‘Jht G é 3’ 1?}1;‘%1, élgegg‘%f{%aﬂd benzyloxy,
whi ch andsoth@{grwp& recited alma!ﬂb e:t hadstrtwn@f shebe R 7grogpskshould be hydrogen

Syt i spieEi skl ve R e g o oo il efigd bt v

one carbon atomcontaining ring. Thus, tKgHs
"het erocycl e" includes heteroaryl group§>;- gcri bed
abov einvelychthe alkyl-portiphmbeihgbranehed ¢d defingr oup cort ai ni ng
a heteroatom may have 1, 2 or 3 heteroatons sel ected
fro m ni t r o'ljlmwtean Shetcroayly gefersdo emsromatic gigup dor eatlmpip, whichisa4to

t | f t
V\% i oh éﬂefny e%ag 3 r : ’d’fat ggl& S#%&%ef{ﬁﬁ agrﬁgﬁ% r'i%%} bered tricyclic
may aimg)sy@mm, Wh&ihmﬁs hﬂeﬂﬂﬁﬁeﬁf&e‘tﬁom'ﬁhé atledse Dmgmlbormiorn_

group na Héafhed ny heseroato or cgr
at om con g ring. Each ring of the heteroaryl group containping a roatom can contain

one or two oxygen or sulfur atoms and/or from one to four nitrogen atoms, provided
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Exenpl ary nonocyclic heterocyclic groups include

pyrrolidinyl, pyrrolyl, indolyl, pyrazolyl, oxetanyl,
pyrazolinyl, imdazolyl, imdazolinyl, imdazolidinyl,

30 oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl,
thiazol yl, thiadiazolyl, thiazolidinyl, isothiazolyl,

i sothiazolidinyl, furyl, tetrahydrofuryl, thienyl,
oxadiazolyl _pi peridinyl, piperazinyl,

2- OXOoRY, , I l -

> o az e p| Mﬁ%& ggiééglalﬁ%%ﬁfsgﬁ Byh nng é%fé&fé’tf 8 ah@'éefa{ ring has at

N- ox o-lgast wrd:;darbOp oz i Thy fzsesh yxngmmpigtlng tlpg/mmaz mymcychc groups

:ﬁlt;ﬁol}%(%o |ny yslsafr&)g Qﬁék‘{%"h“amr%ﬁ%@g’% % tc‘,i’or

1, 3- divazapbrared. Brechitregen ahtysiﬂfm lal;onils Ida}mpubﬂmlbmyé Iomd:zed and the
di gxan i sot hi azol.i diin et | rany

1 azHEen AR T PP b4 e REeros gl igh ae bicyelic or
bi cyc Im@chemqyahds:at (HasLe ﬂJJI}C:irUﬂBth ring but the other fused ring or rings
2, 3-di hydr o- 2-oxo- 1 Hi ndol benzothlazolyl

benzo chefrom%'@ﬁza?wrewpg TER?H? é‘?aﬂldugﬁi}‘u?’mﬂ&e%?‘ihﬁ‘}ﬁan}'
qui n0|abméble’\htr6%h6€cm£&{:{t§rh)6@|ﬁﬂjﬁﬂ’élU' nol i nyl,

i soqui nol i nyl enzi m dazol yl, ‘benzopyranyl,

i ndol i zi nyly, «“sheaRdd fefdroart i hasBiih folt QUBEIB lon any one or more of
ci nolinyl, quinoxalinyl, Tndazolyl, pyrrolopyri

I
f gpopghq r@ngqypmplgmthg etp@g@ [Eroup. Bylpbsgﬁuﬁgtp may be se)iectcd from those
furof %&EELQM&If&lﬂy&&C g%lg‘lltgj furo[ 2, 3-b] pyridinyl),
dlﬁ oq&

di hydr oi soi ndol yI, nazolinyl (such as

3, 4-di hydr |
benzi soxazgfﬁr lgréienzodi;}'glg?l%ﬂf b ur%?%ﬁw.ﬁ Iwrazolyl

benzothlopyranyl benzotrlazolyl benzpyrazo%fj]

di h drobe Zof ur ) di hydr pbenzo
di hzd Iﬁ?%lﬁ%ﬂl%% a%jl ?@b’gﬁgﬁgﬂ}%b?r anyl) thiadiazolyl,

sul f Oibatbaaﬁl)ﬂlfdﬂﬁﬁﬁmieﬁpybﬁmﬁdzolyﬂ EHAHY [ Wikrazinyl, pyrimidinyl, pyridazinyl,
igchrona sQi ndol 1 nyl, naphthyridinyl, 15

p haFréaﬂ“ﬁfi//P“ "|3 onyI purinyl, pyridopyridyl,

gui nazol i n tet drqu|noI|n i.en furyl

t hi enopyr i ﬁwmplf% @%M%ﬁﬁwi aﬂlﬁﬁstlwé0$ ipdo I dpelgotbiazolsl,

i ncl uBgEodioRolSIBlrlz6%axBRA, VePLKiERS, qu%ibﬂ?ihyla&trﬁ@@iﬁlﬁﬁﬁmohnyl

and aziridines. Preferred heterocyclo groups include,
wi t holfPaipelnyh berpimidapolyl, RFﬂzopyrﬁnthqzs}qh/Lgyl begzefurgnyl, chromonyl,

20 N (./61111}6&}13{1, Ned}:'op)%ﬂ)ﬁ-, c}nﬂd,‘_l}'lyl!\hum&aﬁn)m mdzﬂzZ]yl, pyrrolopyridyl,
20  furopyridinyl, dihydroisoindolyl, tetrahydroquinoliny! and the like.

Exemplary tricyclic heteroaryl groups include carbazolyl, benzidolyl,
pheranthrollinyl, acridinyl, phenanthridinyl, xanthenyl and the like.

The term “alkenyl” refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8

25  carbon atoms, having one to four double bonds.

The term “substituted alkenyl” refers to an alkenyl group substituted by one to
two substiments selected from halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino, and

30 substituted and nnsubstituted heterocycles, including indelyl, imidazolyl, furyl,
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Il i the like. A "substituted heterocycle” will be
substituted with one or nore al kyl or aral kyl groups
as descri bed above, and/or one or nore groups

descri bed above as al kyl 5 substituents. Unless

ot herw se indicated, when reference is nade to a
specifically-named heterocyclo or heteroaryl, the
reference is intended to include those E%;tens havi ng

t he netlicpylntbingalyb pyoeligdnysdvhupiainidyl angd s lkebonds or
I th t i .
ess than 'lﬁﬁtterﬂp‘ﬁ'le]%?dn?i‘? irésfgfég(? %%a?%hrﬁ g? U{%?wﬁ QRS hi%llw&bon groups of

for exanple, the t efers to
i soquiZiolZ0reerban dtomst prfeyabin? sotfudashsin atems, Thd most preferably 2 to 8

"di azepine's. L ef : I ring having at
| east oneggteo\ggsh%‘?%ﬁt‘n&f&ﬁﬂg&%m%ﬁgﬁ%ﬁhi trogen atons in
thé seven Tihendyar sdbsting] alkynyl"uefersyoan falkyhyl gauip subttitdted by a

o SRR R ) S S A

" hal oalk¢¥aninsRiadEylaning| diinohRitinyg tHGICalkYIHIB) fkyikdiddo, alkylsulfonyl,
substltltéents 15, . The term "perfluoronethyl" neans a

| .
et hy FREPHHEIS RHE FYABCet Ry gt amsheubgitted parpamyl) gugpidino and
at oS substifsted Srtabubstitied REFoGER, . NBidLOM, furyl, thienyl, thiazolyl,

“perfluoroal kyl" means an al kyi group having from one

t d0f i warplidybryridylopyimidyandale lgent af | uor oet hyl . The
term " hal oqhg%g%a;h%%ag%tﬂ%ra&f&é Wk oy 1Ym0 irald non-

more hal o sub:s For exanpl e, "hal oal’koxy
i ncl udessnatiocydic Iydrothrbon gngrsysteay, predsrebly contaipingsl @ 3 rings and 3 to 7

by cycl R0 et AR IRE e MR M8 Sy STUBRRARIL 0, carbocyti

car boring TRuspplatyerdups mnchidecyddgspylycichbilyy, Icyelopensylydyclohexyl,
ri,pgs. e _carbagc ic.rin be substijuted. in,. .

P o evelHeRST R AGHBA Pl SRibao P ARt adaat. A sttt
reci t egbladioneisfsobsstiayted sahk yt madingrpokitiony @ith ne dbmMkelkyl or

the term."unsaturated” |s Liasé d herein to refer to a

ring ﬁ?bsij'?‘ff@ﬁ,ﬂ(yhj REYUPT ffesgt EPB?J’& may be fully

unsat ur at ethderiaHetedddyyletiMpatidb et andeetetbdybRN sadhQbfer to a fully
the various other groups that are recited above in

connetd¥8iid ohpy EFAmALE g BPReematis gyeli grawi dor example, which is
abirenyh o % eR&beld nSShodddi¥ Y lo 11548 8hdrE b ﬁéh{ﬂyﬂ’o to al;j] g)embcred

substituted heterocycle, substituted cycloal _
so f ofriclclicaing sysemowhishdas atideshapeibsteamitonD at ledskenseytbon atom-
is - =0O-R . y i - r n i .

| S SGing e YRY el e Rl R e Roary) groups as described
aryl azhone Esch-riigaf thearetdrécpichngmup cantaihieg Rfhettrgatom may bave 1, 2 or
di subsgt | d amine,or di.al kyl am no i s - NRFRh

al kanspfteth i ek Fopltudostt o Srvgtn frgns 30a sutfur atoms, where
- M- Ghe Qitdpen arddnkfanyérantbime miag alsdldpgraly BE oidizell Ahdthe nitrogen
is -SH alkylthipo is.-SR, arylthio is -SAr, .

o al kYT may abpppogually by GrAGTBRG T heirayfe grogp may be

a:r Kl lt:hialalghﬂ at lsm,_r E&&g&e%o&ambﬂ%bﬂhhi |OPO i Is ;S(Eg)qR{(; ArAr :

al kyl sul fonyl 7is - . aryl sul fonyl is.- _ ,

aryl sul f oriAeEPlane mogocyRliskhytrpaclic groups Biclude Ryirelidizd. nysrolyl,

indolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl,

30  oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl,
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-NHSO2R', aral kyl sul fonyl is -SQO(keAr, sulfonam do is

-S2NH2, nitro is -NO2, carboxy is -CO2H, carbanyl is

- CONH2, substituted carbanyl is -C(=0O NHRI or

- C(=O) NRRRh, al koxycarbonyl is -C(=O OR, carboxyal kyl

is -Rf CO2H, sulfonic NH 11 -NC-NH, 10 acid is

- SGBH, arylsul fonylamne is -NHSQ(k) Ar, guanidino is H
and Ou -NGCNH2 wureidois H, wherein R is

Sbove RS LB ri%‘?@?@&%ﬁ’%ﬁﬁ@%ﬁmf@ﬁhﬁ 1, pyridazinyl,

ar al kytrahgeropyraayl, mosphokinyl, thisfriorbdlimtl dhiamonptlikylisslfexide,
3.
O oo (ERHEIRN sl PO AL b iRHDT, ABS omieny dioransl,

int hesdthleicdldirgrl phlersanylethﬂtaam manmylehnctmamlyll amhthehheds

-

Accor di ng nve t se ect.e
coffpound. Bt @ryPis Fp Rt oHodhAs L fiocR grp- E-indolyl,
at t theﬁj;dﬂlﬂamﬁl Ednﬂdib&.zollys bamoﬂﬁé@u qUﬁhﬂQh@lhﬁiuﬂﬁﬂMDQumohnyl-N—

preferably c 1N the ce.of a

oram n e, ase,
for m & nﬁeﬂgﬁe P ARg iRyl Pl ?qzv%lda%ﬂhﬁ Wﬂ
group ﬂwmdegl bendoRfyl, uﬁsmsh;h r@ﬁe{mﬁm&m}hﬁ ﬁ@iﬂ&izﬁi&i , indazoly],

species so 20 fornmed may then be cycflze usin

(f r omPYBelgPyTidbduopyrRdiayl(surb aeiurelde-clpyrichas olral3 ﬂrb&wmdmyﬂ or
ahgut ft]l%Pz[CS bipyRBayh, di ls@}ﬂ@ol gdxggcﬁmﬁézﬁﬁﬁyl‘fﬁkﬂlay§hddxhydro—4—

for exa an acrd, provi
0XO0- ppﬁpﬂumqlmzl)mwmyhge@mh& befraliagingl. benzofurazanyl,

DY OOkl AT ARt IR BSLEEE.

a hal d@gﬂajban@tmgahmyﬂmbemoaummw@dmbmmwml sulfone,
R LR TN L T—
Fasnu Iphthé}.'h):mmylpémhm Pyl ptyﬂadpyﬁﬂﬁ Qlis@ olh ¥l NRatiyifdquinolinyl,
(F°8° iieposingh Rucnopryan Rispr BEP, St 8 ab o) onl ta

are prefer mmahada%kgﬁn@khﬁéme@d& @&e a.@ép%@xd@ﬁfd}dzmdmes

e.g., inisolating or purifying the conpounds of thls

i nventi on. PRférdlekRERPEB $rduds BRNEe Ufideutimftaidy| a
(1) herein are intended to |nclude mnthout I|n1tat|on

conmpounds of nulae (

conpound¥d of F a (Ik\ (1 //AII f/ N7
referensds to Eagpounds ForJLwa ()1 e |nT"ﬁd d\o
to include conmpounds of Formulae (Ha) to (I1h). The
conmpounds of Fornula (b) nmay forn1sa|ts mnth aIkaI

met al s_sych as ,& sodi m and hi u )mtlw
Al kal iTes ﬁarth \éu h a§1§iE§|un1 gn{iLgﬁl N,
Wi h c[Lgani;: b s di hexyl b“

tr1 butyl am ne, pyrldlne ’

N NN \Oo \.o N
. OR5H <0



and am no acids such as arginine, lysine and the I|ike.
Such salts can be fornmed as known to those skilled in
the art. The conpounds of Forrmula (I) may be reacted
with a variety of organic and 10 inorganic acids to
formsalts. Such salts include those fornmed with

hydr ogen chl ori de, hydrogen brom de, nethanesul fonic
acid, sulfuric acid, acetic acid trifluoroacetic

acid, ox c_agid, ne fonlc agld
toluene fu aC|d he
nitrat oH ategwbo S tar |tra

; and

succi nat es b€énzoat es, ~ascorbates sal i cyl at es and
the |ige)ke Such salts can be formed as known to those
15 skllled in the art. In addition, zwtterions

("inner sal& ‘Supstifged b@elp@fc#é’dﬂﬂ]'bﬁé“?ﬁl%%@é‘%méﬁ orrpere alkyl or

i nvent 0 Jk lor Hof! §ORUELDe@ED 1
t he C%%gﬁ@?%&%%ﬁ%@g@{e g%t?(t%her c’lrn a éacpe?’m c ove as alky
i %t ursebdituemts. pur e or substantially pure forma

Addi ti onal | the defi.nii _

enbr aces alqﬂ?sﬁ 3'%51'“’ ji th% V%egﬁge}gﬁeggénﬁg rgdséﬁg?}odi] %i{ﬁ Eaﬂy named

m Xt urteterodytlo @ﬁb&tﬁ@&ﬁy] ttierefesmeerisinteodedgo inthdeisse systcms having

oo et Gt SRR e BBRG o 5 an st i
physi GambepsfuRedsle bohdh mﬁs féﬁxaﬁ&ﬁm@enﬂ ‘ﬁ@thmeliﬁd refers to
crystalllza1|on separation of ig¥stalllzat|9n of

diWst dsaspipelineanddsirapatioyequpplings bhg epp ofi hiFgp to a heterocyclo
C °| UMinoGRYiREBE 1B5H BR Wever Bm i} Wikt ni@Bien GBdms i AeSen

can be obt al ned fromthe racemates 25 by conventi onal

et hodesmheiesrings inchudingedaly pasuraied of vsgivfaied §A7RIeh an
optically E'te “héfet (fquﬂ%l,l siEidcifYe Hy&@ﬂ @hllfﬁrzﬁﬁ nRibgen.t

shoul d furt e understood that sol'vates

hydr at es) qfh Eeﬁlg mﬂmgl A%an®fn 1001 T iAg bhd oré}ﬁ@re%!amubsumenm
th resent

with the scope of |nvent|on Met hods of

sqlsvat i on Tﬁgteg{n &%ﬂ@{o?lelt&ﬂ KRexs a'n‘ihtﬁ)h%t F;tsubstltuted by one, two, or

Preferrede ntso t he 1 nventi on ude t he .
met hodbreé ﬂnorprasqmr i ngCHtIh éJPHfz@ﬂ@EFadTWﬁ% tprgduqspalkyl” means an

For mul g a,‘ %%LP ?IP'N, itudd %%ol}ls NucfRas p ta@luo&thyl

(la) an acceptabl'e salts, prodrugs
?Lr v M%Eﬂ?é ‘ﬂﬁbeﬁﬁ?rﬁ%&eﬂ%&@%@%ﬂﬁ RN froR alo
- CH3, summeﬂ%gli} cx-afﬁipllc £ Zmloxchh@RZEFs -S(=0) R22,

T SooNRR AR Sans Ry Fated DhGurated

- NR24%82§$110 or blcychc ring in whlch all atoms of atl rmgs are carbon. Thus, the term
includes cycloalkyl and aryl rings. The carbocyclic ring may be substifuted in which
case the substituents are selected from those recited above for cycloalkyl and aryl
groups. i

25 When the term “nnsaturated” is used hﬁ;rein to refer to a ring or group, the ring
or group may be fully unsaturated or partialty unsaturated.

Definitions for the various other groups that are recited above in connection
with substituted alkyl, substituted alkenyl, substituted alkynyl, substituted aryl,
substituted heterocycle, substituted cycloalkyl, and so forth, are as follows: alkoxy is

30 ~OR®, alkanoyl is —C(=O)R", aryloxy is ~OAr, alkanoyloxy is —OC(=O)R°, amino is
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-NR21C(=0) NR24R25, hal ogen, nitro, or cyano; R3 is
selected fromH, Cl1-C6 alkyl, OH -CF3, -OCF3, CN or
NH2; 10 X is selected from-C(=0 -, -CX2-, -0-,
-NR1oC(=0)-, and -C(=O NRto-, or Xis absent; R2 is
sel ected from hydrogen, C24al kyl, substituted

C _4al kyl, aryl, aralkyl, substituted aryl,
substituted aral kyl, cycloal kyl, substituted

| oal bsti d . OC) L Ar
cvelonh il kEAGESEYH R S Rt v,

het er @sBitirab& Yhine b dfffkylBnifieise NFER" f Qo bitlindOk —NH~C(-O)R°
het eroaryl substituted with one R12 and zero to t hree

R13; apylaamgo Rr@‘lﬂﬁde@h%d antlanoydareing & - €&(=ODI v, thiol is ~SH,

hyd d | P e
el B LS BN £5 KR dioBfloiEE SRTA Beyeonedy-scor
aryl , aryiionb &CySIE0) A eisiyithishe & LBTEEIICAC b&ylsnm%%,—so(kﬁ

-OR7, or halogen; R12 is selected from carbanyl,

sul f onehsutfonyl ay w;SCécuN anylsufenplemingis uNESSm A alkpilsuifonyinine is

hyar o L &y%&%@@ﬁ s0aRr g ies 3Pyt itois -NO,

subst ichbBei LH, 3 KyONHY subttifutb B carbamyl is ~C(=0)NHRE or
al kyl sul fonyl am ne;, at each occurrence is :
i ndepeWRs@ll@GVmbdwbm-ﬂ(kQ)OR cﬁubamyaﬂcwbld—al-@ﬂz}l sulfonic
hal o, trifluoronethoxy, trifluoronethyl,
-C(=0) al kyl, OC( O) 9ky1l, -NR15R16, - SR15 - _&\m,
@2 %d 15 W Iamx§é ISQ)I@HW&,AI @Iﬁ)rly | ’ and
-NHS®2 25 aryl - HSQO2- al ky S CO\IHR17

and - NHC( O)NHRP7 R14 is sel ect ed from hydrogen
al kyl ary

—C(RTHHE n or, al k 21 S
ey oo 81 LT ar af nyehreST uBh A e e, R didtene o
hydr ogéfined Iamrepxyandai%yé seléi:kﬂﬂﬁdrﬁ h!k?ldax?l il mﬁdyk Q%) an aryl as

aryI %ybst j t ut ed aré ar al kyl Ri o, R11,
ined gbry OFﬁdependent ly sel ect ed from

hydrogen and aI Ky and R22 is alkyl or substituted
al kyl . CerTlngsWTethe Fl?f‘étﬁcéfé% &ﬂﬁla%mzslrsumwwhﬂeas may be chosen

t hat wuneb&lxﬁaep&eefém%%mmamé Rioleli&s z{ﬁﬂtc'&%%uﬂﬁs the

i nvention are those in which R3 is C3-C6 al k

trifluor ongiddyding 1oQh Iﬁ%ﬁtﬁfﬁy éi@fédﬁ}h%f% undT%Itﬁeﬂ b
X is preferabl ymg-t‘D F: OaC? =0) - ) @0 e

nor e Prbstitatedor wwbxt&@mthe gng BOSEﬂfO@ﬁse‘f‘ apinatery usm 8 teloamme
pr ef e% aﬁl’%]ﬂ&l&%ﬁﬁe' 1%1%@ esth S’ t%fdrfn% nated %yrrole with an

heteroaryl,” nore prefera ypen ubstitute
I east actie aminod VA gydup toodut tbtthﬁl‘em nimg;a m;dm Thc reactive species so

5| SRR R L B (RS IRRY S IP2007C, and

subst pxtfntabw firarh hbomn e20°ﬁrto tahout CHO°CA lahd/im a:;rprds;aiamg@mlyst, for example

Mbst ref r abl R4 i s substi t, ut ed VVI t h | east
one 0O § Rﬁa ‘;igtgflsz‘cf _ 0X0-
subst pytdtblc@ﬂazﬂﬁ&'ﬁﬁﬂléd ac&ﬁtdu:@t& ﬂmb'ﬁefb:‘@ed&}%ﬁboﬂﬁﬁéﬂt Wf this invention may

substltuted with O 4alkyL R5 is preferaboy hydr ogen
or | dien eaqemd with a Balogenating agent, for example POCI;, Tollowed by a

25  nucleophilic displacement to form a desired addition product of Formula (I).

The compounds of Formula (I) may form salts that are also within 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. All references to compounds of Formula
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preferably hydrogen. Additionally, in these preferred

enbodi nents, R1L and R6 may be selected from groups of
substituents as defined herein; however,

advant ageously they are selected from hydrogen, CHS3,

-OH, -0OCH3, hal ogen, nitro, and cyano, and nost

preferably RI 20 and R6 are hydrogen. R2 preferably is

al kyl, aryl, substituted aryl, arallcyl, substituted

ar al kyI),hetedn mdntagded t@it:t:lsldb stithpuettlooitdtion spmpounds ofBeraulae (1a) to

B et I S

t he profFermdd (Doarintdhded @l ihcludecdnipoonds dfdfomtilhe (ﬂa) uf (TIh).

bref erred dBfsBHRASaSPF FRESHARER TR Rl Vil FtemieRisgoch as
\ Y. Ris&diuis3 pcblassfﬁn FodNithkem, wh ﬂl&ﬁnﬁﬁﬂ'ﬂpjhmﬁﬁiﬁsldamdnyand
accept abl e sal ts or soI vat es thereof V\/?erel n.

sel ectRfnF5YH With prpag baseg gych agylicyclopexylamipg: & xblv@z.maqne pyridine

NH2; SmeR QR3inifé, TEANRIHR HRR be formed
-C(= O;énd or %%%QCH% iS selected fﬂrl%m é%)sﬁscm o formeg a8

- NHC( k@woth@iseskﬂhé@zrheast R O is hydrogen or | ower
al kyl; R gyips cﬁ‘lﬁh Jrﬁﬂl] Su%&t | tithavanet{/ ﬂforvanic and

cycl oaI kyl, ary an uted w
oA t dnarpanicadklsgp @mmiﬂs Smsalmr@nlu&e these fypB@Pwith Ry@ogen chloride,

is -C r
o ac PR prgndle ngBiniinic BHRRGIbME Bl Ml A et rbaceri
ri ng Acidnekalit acidahaleicauidy benzeneswfonidadidy ddpmsiéfmicymd and various
selected from ut ed Kk
trifl 8&’”(%%‘&1 6@?@; 1?1}%551?%%% >}.TJJLr %fjﬁi%?es succinates, benzoates,
- C( =Ohgdolakes, sali(1aed aldie hkc)NRil&&’bﬁs carSiR! ormed\Sknoweh those
-%éRlS. C(%HZ -SBH, -S(=0al kyl, -S(=0aryl,
oskded - SO2NHRL7, - CONHRL7, and
- NHC( =O) NHiladitiRhdzwitdBonsREBnaa1dR) hagbe fdcid@pendent | y

sel ected from hydrogen or alkyl; 15 R g at _each
occur r ence Theprgeseestal dhe ipwentiah k4n be ygdl & produce all stereoisomers of the

trifl JQrosmRus Qf(yomﬁﬁdlf, 131%[’ %abéﬂm: mﬂbﬁ% &N ul%ldf@t’.f%tantlaﬂy pure

al kanoyl’, al kanoyl oxy, thiol, allcylthio, urel

nitro for@] aksliti b@l;@deﬁn@{aqnt;g ﬂyea}o@;goun@d}cmpbraces all the possible
255K e 900 1 I B i e o
sul fo nﬂidablxspmalrs dhawing Hexspecifittbaceivity. e Blehragmua forRis gambgresolved by
be physical methods, such as, for example, fractional crystallization, separation or
crystallization of diastereomeric derivatives or separation by chiral column
chromatography. The individual optical isomers can be obtained from the racemates
25 by conventional methods, such as, for example, salt formation with an optically active
acid followed by crystallization.
It should further be understood that solvates (e.g., hﬁdrates) of the compounds
of Formula (I) are also with the scope of the present invention. Methods of solvation
30  are generally known in the art.
Preferred embodiments of the invention include the methods for preparing

the preferred compounds of Formula (Ja):
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further substituted by hydroxy, alkyl, alkoxy, aryl,

or aralkyl; 20 nis O, | or 2, and R, R2 and R6 are
as defined above for conpounds of Formula (1). The

i nvention may al so be practiced in the synthesis of
preferred conpounds according to the Formulae (11a)
or (fib): 25 (R13)n (R13)n A/l R23 - ~| R2Z3 ~ R3 HN
NR1I8 R HNN, Rirg O\ ~NO O NO N~ J Rlo~ NJ R2 Mn)
I HV (I1b) RL R2 R -23 and g@arna utically
acceptabl e salts, prodrugs, or SOhydt 8s t her eof
wherein: R3 is selected fr H, -C6 al kyl, alkoxy,
OH, -CF3, -OCF3, CN or NH2, Rl O are each
ei t her hydrogen or - CHS; cted from

hydr ogen; straight or brmﬁ%he | ; cycl oal kyl
optionally substituted wth/eto and/oF up to two
R27; phenyl optionally subst Miuted with updto two
R27; heterocycle optionally substituted with keto
and/or up to two R27; and Cl_ 4aikyl substituted wth
up to amlhpm&uﬁedlbrg:ewptablei shltz) progimegshor splvetea tereoDRomprising

NR23R29 terocycle, and/or
cycloé?fh?gaﬁﬂgj ﬁ?ﬁ%@a % H%terocycle and/ or 10

cysl o®, stl,elécfedtfﬂm Bydeo @t-LGI!EaLbH SigH;| tSH eGOML houR-0)R,;,
to two of halo hydr oxy, alkoxy hal oal kyl ,

hal oaFRER2n;i Qd{zzcyﬁ'éhURa&is aiCIQeR;n, W&Q)Mzacﬂ*&&,

ubst 1 e PREA G0 Ry C R ke OB

i ndepengefitn)SRLRGL H&oéeﬁ%b%fratﬁa‘ kyl, hal ogen,

trifluoromethoxy, 15 trlfluoronethyl hydroxy,
Cr _4aRkimsplecisi from, Hd?ndcoglaﬂ@HRiﬁFaat-Oéﬁathb ex:HHu,e nce

| T0t AR B e B R B R, or i

nitroabgﬁm-no hydr oxy, al koxy, phenyl benzyl
phenyloxy, and benzyloxy, Res and R29 at each

occur Reffcelested Sopuidesad ftisiide s Bipd i optHy b gefiyl, substituted
al kyl ary1, %Qbﬁ'u:li&i‘éﬂalkyiﬁ&ﬁ[bﬁhqyl @ﬁm&%azasuoampﬁhaefoéy&e oilsubsumzed

or 2. "W is a heterocycl o, advantageously
sel echeeroeydsncH p]g{p@gl'lmwbsututed cyc]oalkylalkyl or heterocycloalkyl

15  R4is selected from aryl or heteroaryl substituted with one R;, and zero to three R;3;

R; and Ry independently are selected from hydrogen and lower alkyl;

Rg is selected from hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,

heterocyclo, substituted heterocyclo, —NR7Rg, ~OR5, or halogen;

R}z is selected from carbamyl, sulfonamido, arylsulfonylamine, or ureido, cach of
20  which is optionally substituted with up to two of hydroxy, alkyl, substituted alkyl,

alkoxy, aryl, substituted aryl, and aralkyl, or R;: is alkylsulfonylamine;

Ry3 at each occurrence is independently selected from alkyl, substituted afkyl, halo,

trifluoromethoxy, trifluoromethyl, —OR;4, —C(=0)alkyl, -0(f(=0)alkyl, —INRisR 6,

—SRjs5, ~NO3, —CN, —CO,R;5, -CONH;, —SO3H, —S(=0)alkyl, —S(=0)aryl, -NHSO,-
25 aryl-Ryy, -NHSO»-alkyl, ~SO,NHR;7, -CONHR;7, and -NHC(=0)NHR;7;

R4 is selected irom hydrogen, alkyl, or aryl;

R5is hydrogen or alkyl;

21-



nmor phol i nyl, piperidinyl, and pyrrolidinyl, said

het erocycl e being optionally 25 substituted with

d . 4al kyl, phenyl, and/or benzyl. The nethods of the

invention are also preferably used for making

conmpounds having the formula (I111): -24 R13a R13b O

HBC HNHN ONI HNMN J R33 NR2(~) in which R13a

and R13b are hydrogen, CH3, OH OCH3, CF3, cyano, or

hal ogd¥sis Rydrogen, eyl aralki. asplkgiilonal |y substi t ut ed

benzylp,, & dfoged, BYEDx P aliofd, subbritdis QE}?IE;HH&%E; 2R, 808Yt@fed aryl, or
according to the invention are known ki nase

i nhi bi t or saralypounds of Fornula (1) are useful in

treati Kiphase- aSSaci L1 j i .
not | AR S0 55 A3 et B s AERML ARy el e ogen and ally
di Seasrd Ry iaakkyl orsubstitteddligles, destructi ve bone

di sorders, proliferative disor S i [ -

i sor der . Fiifaerit SuRu et ¥oR il BAERLY bd repured according
di seasethe netiibde iof the ithieatasas thave irewhigh R; &UCACE 3ikylt trdfluoromethyl,

specific conditions_or diseases, that treat

A th OF FEtORYamest PEteBipBERIS X HarteRDNaG Bt NRIcC(=0)-, or
limta an | Je a . ' B

T SO 2] SN o S 1S W ety
c 16 onisubstitwéddr angltdr websgititerbearyaryldinoeapreferably phenyl substituted with at

gl oneni | onephritis,.. rhe toid arthriti emi.G..
T L e e
t hyr okgisulfsnylémiisaisidd] areabeitutedibeidwembogmailly dubstituted with one

di abetes, __auto e hernul yti e a, ,aut.oi ne, .

neut r SpM G2ty i o] o ﬁ?# Bfe%%%gi’) % s %bgpﬂa?lg%{iuﬂém with at least
chr onipe SCIC(:0)NBOAC _hiks]) oV-EEIMIH(Bp@EAUY Substitikdd fHefyl), and also
sclerosis, _inflammtory bowel disease,_ ulcerative

cdbit P%QP“@%WWUBSW‘%‘%};‘(&% Crpalbyli Rsisprefgrablyihygrogen pilgper alkyl, more

di seaggferht}) hdRMOr y reaction induced by endotoxin,
tubercul osis,” 20" at heroscl erosis, nuscl e _degenerati on,

cachexi a, pgditivaaliycindhessprefprsed qreodimpenss, &y 38d Bumay be selected from
gout, F{o?lgy%i)&it@n%' defified lfc?@%l HoRveRbl BlivahtageoRfMhEy are selected

synov pancreatic 13-ce i sease; di seases
char aébverhydegeinyCHimnsOH e OG#1;f hadggen] niitnf andtayantd, emd most preferably R;

rheumat oi,d spondylitjs, t. rthritis. .and, other .
L8 e R e 28 b e Heetp Bl Y R v B B Bt subsituted
pul nDRAIKY], hblfdaglTor sabsyindédiRagG 6aryl inore pefesablpsttighn af branched C, -
sarcoi dosi s, bane_resorption disease, 25 al]ograft

r ej ecFrs 8K oropbenallymubsiuiedpaagyly e meesylate ihe preferred form of

cacheyjja secondary to

Further, the methods of the invention further comprise those for making
25  preferred compounds of the Formula (I),
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infection, neloid formation, scar tissue formation,

ul cerative colitis, pyresis, 25 influenza,

ost eoporosis, osteoarthritis and multiple

nyel oma-rel ated bone di sorder, acute nyel ogenous

| eukem a, chronic nyel ogenous | eukem a, netastatic

nmel anoma, Kaposi's sarcoma, nultiple nyel oma, sepsis,

septic shock ~and Shigellosis AIzheiner s di sease,

Egr Ki 21 lﬁ%@bﬁe{ f wht%rem
ur odeg neratlve |sease cause

|nJury&uangmugdhmmﬂﬂtsﬁxdMysOmnebﬁgkmgjsoUNkﬁﬁmﬂus

ocul ar neovasggplzatlon and infantile haenanglonas

vi ral Xisselasted omelia Wﬂ@lﬂﬁéﬁ%}rtﬁsq)nf%cﬂ%
(incl b&dis'},gleag@% Nﬁepﬂ]{éﬂsﬁ)ﬁpﬁ) iﬁg?%z'r—'i' s O,

H V i nfecti on d retiniti
na5|gﬁhmﬁymmagdnhéuwa§$q$troke myocardi al ischeni a,

ische [ §E5 ke art a hy

vascul at 1Sh‘)g/]lper SRR Sr o @gﬁy g j"%ﬁ‘f& garatg%g g?’olzaéq Hykgupsfimted with
i Nj ur yne tohhesRgs bﬁcepmﬁtdwm Y HPNHSOPNR,; i DA ary] or aryl

i nduced pl atel et. aggregati on, endotoxem a and/ or toxic

shock SS3FHANEHEIR Bisél - condi tions associated with

p r5 ost &gli@ Qﬁa{cﬁe@ﬁ)‘%ﬂ? b AnbEIDoR ﬁ@ﬁ?@%‘h@ngl ﬂgg "EMatk b¥ASceurrence is

For ease of reference, the f revi ati ons

al@ efnsiepspdenthyeselspied fromraikyl dinhsituthg alirgh, haiqmﬂﬁoromcthoxy,

2 g Sl ] G v o

ethyI—C R 735, PFCONM,, -SCBH; PSE0)ERA! 050 arde RS OTRHIA) Q)
25 EtOHEri lc-eﬁthanolm[IZ Eﬁ%Ac JFé)gﬁﬁ.gggt%te Boc = AR

t ert-mwaﬂmwn@zmm oxy o
i cht SrbRe ki B RHRENGALRA WicreP b hydeen. gt

dipret Rygl at f:mhrmmmbace Bv8erted flomelityy, hakutriflwetddeethokly Arifluoromethyl,
tr|fI oac acid THE = tetra y ran.35 HATU =
o (7- BERRE Shspfy Moot Whanuiinent et iids) i e carvory,

carboxyalkyl, carbamyl, alLoxycarbonyl alkylthiono, arylthiono, arylsulfonylamine,

sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy, wherein each group R;e may be
further substituted by hydroxy, alkyl, alkoxy, aryl, or aralkyl;
20 nis0,1o0r2, and

Ry, Rz and Rg are as defined above for compounds of Formula ().

The invention may also be practiced in the synthesis of preferred compounds
according to the Formulae (I12) or (IIb):
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hexaf | uor ophosphat e KOH = pot assi um hydroxi de K2CO3 =
pot assi um car bonate POCL3 =phosphorous oxychl ori de 40
KO Bu = potassiumt-butoxi de EDC or EDCI

=1- ( 3- Di et hyl am nopr opyl ) - 3- et hyl car bodi i m de

hydrochl oride -26 DI PEA = diisopropyl et hyl am ne

HOBt = 1- hydr oxybenzotri azol e hydrate m CPBA =

m chl or oper benzoic acid NaH = sodi um hydride 5 NaCH =
sodi um hydroxi de Na2S203 = sodiumthiosulfate Pd =

pal | adl i iaCemicRR 4Gt Qs GROBARS, op}aivﬁ&greagugﬁ Ghirein:

10 L = ter = ¢roliter

gr am KRs iﬁ@lsetdﬂliﬂ-dm gn;'a:m)a]kyn,anmy GH/IBs-00b4 , GN or NH;
m'IIim)IeElég = mlliequivalent RT or rt = room
t enperfitad W‘é’?ea‘thcﬂhefl-lpé@a%f”é"t:ﬂbn time (mnutes)

20 ssatg Of sidedtrom ﬁ%ﬁé b 9931%9 or braﬁaiéa%ﬁali&accycm optionally
| ayer Chr omat ogr aphy g&%perforrmnce I qui

chr owasub‘gmpchyuth Retol4p/or up tocie @ptigmally sebstitytegvith up to
= hi g 8?{2 %cﬁﬁs%?@le Q t%ﬁaﬂ &iﬁ Hﬁ%%@%mg to two Rz7; and C;.

spectrome SS spectronetr
magn etmlkylrsmbmmad eithmp to-thnes dfi ha@ggnlmﬂuﬁﬁrntﬁlylt hsemo OR2s, NR2sR20,

EX ggp mz’Rgg,}aiy? Lhctcrocydle an%For /c_};cloﬁlf(ﬁ rv%hetrgm %5 hé@socﬁflé and/or
10  cycloalkyl in turn are optionally substituted with up to two of halogen, hydroxy,
alkoxy, haloalkyl, haloalkoxy, nitro, cyano and alkyl;
R s is selected from hydroxy, C;4alkoxy, phenyl, or phenyl substituted with one or
two Rjg;
Ry3 and Ry are independently selected from lower alkyl, halogen, trifluoromethoxy,
15  wifluoromethyl, hydroxy, Ci.salkoxy, nitro, and cyano;
R57 at each occurrence is independently selected from hydrogen, alkyl,
triflucromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, hydroxy, alkoxy,
phenyl, benzyl, phenyloxy, and benzyloxy;
Rzs and Ry at each occurrence are independently selected from hydrogen, atkyl,
20  alkenyl, phenyl, and benzyl; and

nis0, 1 or2.

When R is a heterocyclo, advantageously it is selected from diazepinyl,
morpholinyl, piperidinyl, and pyrrolidinyl, said heterocycle being optionally
25  substituted with Cy4alkyl, phenyl, and/or benzyl.

The methods of the invention are also preferably used for making
compounds having the formula (IIT):



Ballistic colum, 4 nUmn flowrate, 4 mn |linear
gradient elution (Start solvent %8 = 0; Final solvent
%8 = 100), solvent A = 10% MeOH / 90% H2O / 0. 2%
H3PO4. The processes of the invention and ot her

previ ously disclosed processes are 35 disclosed in
the followi ng schenes. In the schenes, the groups
R1-R6, Rio, R13, R18, R23, X and Z are as descri bed
herei n for conpounds of Forﬁﬁéﬁ (1 -27 Scheme 1 A R3

ARBR R ~-N1 DR /ND H : 5’NH A\ NN
R~ 3 A pyrrole (1) can be reactp th KO Bu, NaH, or
ot her strong base, in a suit gt such as

et her, THF, DM, wat er Hs€ol uen DVE.
Subsequent 5 additi o of ' uch as
chl oram ne affords th ' ed pyrrole Sé).
Cyclization using arfMppr ~§§ agent suth as
-formani de at el evat el tenperature (e.g. about
120-190C) affords theRoxopyrrolotriazine (3).a@h0 15
20 -28 Schene 2 R3 0 chlorinating agent R3 A Al NH
ANN NIJN NR 3R 4 R4z RS -ZR4AR5 3

in which Ry, and Ry3p are hydrogen, CH;, OH, OCHjs, CF;, cyano, or halogen, R; is
Czsalkyl or optionally substituted benzyl, Ra; is lower alkyl.

The compounds prepared aécording to the invention are known kinase
inhibitors. Compounds of Formula (I) are useful in treating kinase-associated
conditions including, but not limited to, inflammatory diseases, oncology diseases,
autoimmune diseases, destructive bone disorders, proliferative disorders, angiogenic

10 disorders, infectious diseases, neurodegeneratiire 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, thenmatoid arthritis, systemic lupus erythematosis,

15  scleroderma, chronic thyroiditis, Grave’s disease, autoimmune gastritis, diabetes,
antoimmune 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, rabella arthritis, acute synovitis, pan‘creaﬁc B-cell disease;
diseases characterized by massive neutrophil infiltration; rh;umatoid spondylitis,
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
inflarnmatory disease, silicosis, pulmonary sarcoidosis, bone resorption disease,

25  allograft rejections, fever and myalgias due to infection, cachexia secondary to

infection, meloid formation, scar tissue formation, ulcerative colitis, pyresis,

25-



A NNN Rt 5 Oxopyrrolotriazine (3) can be reacted

wWith a suitable chlorinating agent, such as POC13, in

a suitable solvent such as toluene, to afford
chloropyrrolotriazine (4). 5 Reaction of the
chloropyrrolotriazine with a suitable substituted

nucl eophile affords pyrrolotriazine (5). 10 15 20

-29 Schemte 3OO0 pRBR3 I O/ \' NN HONH O~

R3 O Rafl@nza, o@emerosmgosteoan:hnps apdymuliiplegnyelema-gilated bone disorder,

) P R Pt

R23 R&pblN slatdoRANNOLtipd 1Byeloma, sepsis, septic shock, and Shigellosis;

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

5 disease caused by tranmatic injury; angiogenic disorders including solid fumors,
ocular neovasculization, and infantile haemangiomas; viral diseases including acute
hepatitis infection (including hepatitis A, hepatitis B and hepatitis C), HIV infection
and CMYV retinitis, AIDS< ARC or malignancy, and herpes; stroke, myocardial
ischemia, ischemia in stroke heart attacks, organ hyposia, vascular hyperplasia,

10  cardiac and renal reperfusion injury, thrombosis, cardiac hypertrophy, thrombin-
induced platelet aggregation, endotoxemia and/or toxic shock syndrome; and
conditions associated with prostaglandin endoperoxidase syndase-2.

Abbreviations
15 For ease of reference, the following abbreviations are employed herein,
including the methods of preparation and Examples that follow:

Ph = phenyl
Bz = benzyl
t-Bu = tertiary butyl
20 Me =methyl
Et = ethyl
Pr = propyl
Iso-P = isopropyl
MeOH = methanol
25  EtCH = ethanol
EtOAc = ethyl acetate
Boc = tert-butyloxycarbonyl
CBZ = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
DCM = dichloromethane
30 DCE = 1,2-dichloroethane
DMF = dimethyl formamide
DMSO = dimethy] sulfoxide .
TFA = trifluoroacetic acid -
THF = tetrahydrofuran
35 HATU = O-(7-Azabenzotriazol-1-yl-N,N,N’,N’-tetramethyluronim
hexafluorophosphate
KOH = potassium hydroxide
K7CO; = potassinm carbonate
POCI; =phosphorous oxychloride
40  KOtBu = potassium t-butoxide
EDC or EDCI = 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
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N,NJ OS5 An ester such as

3-methyl -1-pyrrole-2,4-diethyl ester can be reacted
with chloramne in an appropriate solvent to produce
conmpound (1). Reacting conpound (1) in formam de with
acetic acid produces conpound (2). Conpound (2) can be
10 reacted with DI PEA and POC13 in toluene to produce
compound (3) Corrpound (3) can be reacted with DI PEA

and c 4 tao produce conpound (5).
Con'po f:l(s [Egl,lc E N, THE with NaOH to
efnzmn le Vi

)
BT

produ 8’| d)hi fhi ch upon treat ment

with %El l?leélzﬁlﬁﬁ?gprl ate ami ne (NR2R1o) in

DI\/E 5%?1 s (6). -30 Conpound (4) can be
repa é ﬁmf' 1o conmrerci al | y-avai | abl e 4-

am no:§2 gﬁ Hamibie d and

N-(teiP =hatl V®ar bony] ) anhydride in THE to produce a

BOC- P%c?%d%?q‘??éb Tt ermedi ate; 2) reacting the
ani | i Hlénrﬁiié'i’tﬁ@lil ate with
- {8- dLveite/| ani nopr opyl ) - 3- et hyl car bodi i ni de
hydr o8t dmilljliter HOBt , and DMF, 5 fol | owed by addition
of netthexuypzmilite hydr ochl oride and DI PEA to produce a
BOC- prraned N net hoxyam de internediate; and 3)
r eact mrg mithgrané) hoxyam de internediate in a solution
0fl5 HCinol A nttiledxane to produce conpound (4) as a
hydr oalnlcd eimgigtirRelbfs) Al ternatively, conpound (4) can be
pr epaneq =asillegomalehn Scheme 6. 10 Schene 4 ZR4R5 3
ZRARSRTRr rtRbfdoka tBmpédaturd N NNy R2,0 yN\ NNJ 1 0 2
R3 ZRARS. REPZBRHentiddAbNd (iinhitk) N N~ R N. J N 3 4
WO@T ekdh orsat dNRERratNRIOCO, NRI OCONRt 1, NR10COO,
NRt 0SER  MNRIASO2NRLL, as described herei nbefore.
Corrpomg =(tihin 2 ERroRBtdefapfy Car bon- cont ai ni ng
subst yrpgient p g@ﬁﬂrﬁﬁmﬁﬁ&“ﬁr‘tﬂr&ﬁmog@hﬁ
RP HPLC =reverse phase HPLC
25  LC/MS = high performance liquid chromatography/mass spectrometry
MS =mass spectrometry
NMR = nuclear magnetic resonance
mp = melting point

30 In the Examples, “HPLC Condition A” refers to YMC S5 ODS 4.6 x 50 mm
Ballistic column, 4 mE/min flow rate, 4 min linear gradient elution (Start solvent %B
= 0; Final solvent %B = 100), solvent A = 10% MeOH / 90% H,0O / 0.2% H;PO,.

The processes of the invention and other previously disclosed processes are

35  disclosed in the following schemes. In the schemes, the groups R-Rg, Rio, Ris, Ris,

Ro3, X and Z are as described herein for compounds of Formmula (I).
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15 carboxylic acid (1), where Rb is H and wherein R3
is alkyl or alkoxy or is as otherw se defined herein,
by treatment with a base such as aq. KOH This acid
undergoes Curtis rearrangenent by treatnment with

di phenyl phosphoryl azide in the presence of an

al cohol, such as benzyl al cohol, in an organic

sol vent, such as 1, 4- dioxane, to afford compound (2).
20 The carbamat e group of conpﬁmhﬂgik) can be
deprotected, when optionally protected by groups such
as CBZ, by hydrogenation over a catalyst, such, as %d'
to obtain conpbynd %8) The amino group of conpoynd
(3) can be acylayed\to form -31_conpound (4), a

by treatnment wl arboxylic acid in the Bres € Iof
a coupling agentHsuch as DCC, or sul fonyl ated, ﬁﬁ{g

by treatment with a sul fonyl chloride. Alternatlﬁely, 2
the am no group off conpound (3) may be al kylated with
al kyl halides or may undergo reductive am nation wth
al dehydes in the presence of a reducing 5 agent, such
as sodi um cyanoborohydride. Schenme 5 H3C H3C H3C\
OH (COC02- \ NH2 / P No 02N O then RIBNH2 02N O
RIBHNRBO 2 310 rcially-avail abl e conpound
(1) can.-be.reacted alWeE chloride wth heating
and then concentrated YWnnvacdo and reacted with an
amne RIBNH2 in the eseMce of a base, such as
dii sopropyl ethyl am ne, in an grgani c solvent, such as
15 DCM to yield conpound (2). Conmpound (2) can be

reacted with hydrogen in the resence of a catalyst,
such Aspypple (Ihcaprbegpaciidovite KOgBw Ve, osetber sgongbays, inggy suitable

it tosdq(,glgr% aggmgglﬁﬂ: OME v@&p%onp()we%g)ﬁﬁ?”s%equem

used as in t o’ produce
Schenmeddtion?6f SoiemEndsueB & ¢if@akBE affords-thaminBEHpyBole K.

R NSO b anprbeialg aebnt Spchyps FamifiEltelafeg ifncrature

RI B (e.g. about 120-190°C) affords the oxopyrrolomamne (3).

10
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O045 -32 Alternatively, conmmercially-avail able

conpound (1) can be reacted with di- tert--butyl

di carbonate in an organic solvent, such as THF, to

afford conmpound (2). Conpound (2) can be hydrol yzed

usi ng an aqueous base, such as sodi um hydroxide, to

af ford conpound (3) that can be reacted with an am ne

R18NH2 in the presence of 5 coupling reagents, such as

EDCI and HOBt, in an organi ¢ s@lpegfatz such as DVF, to

af ford conpound (4). Conpound TZ4) can then be reacted

with HO in a solvent, such as dioxane, to afford

conpound (5). Conpound (5) can also be used as in

Scheme 3 R0 pPoduce conpounds (BYWFEsERene 3. 10 <?

Schenme 7 Hi= O  HN OCH, HN O HCV McOH o aq. SN
A NN HH I 2V OTHATD Hudto\s &

tCAle O\ ~NO N

rordingne 0 O py~N NN~ gi~NN, HH4 &

15 A substituted hydroxamate (1) can be reacted with

acid, such as HCl, in anhydrous MeOH, to afford

compound (2). Conpound (2) can btheipted with an ag.

base such K( ith heating to %prnﬁgbﬂpound (3).

Compound ( I°s reacted with ap anlne RI8NH2 in the

pr esence—of—a—couptiAg reagent cthms HATU, and a

base such as diisopropyl am ne, \{ jyan_brgani c sol vent,

such as N 20 net hyl pyrrolidino toNaf ford conmpounds

(4). Alternatively, conpounds §4) may generally be

prepared as outlined in Schene 3, or using a suitable

substituted anilin ani de a ndicl eqphj | e.
OxopyrrolotHazine (gj canrge reactc?i v&?ith a suital:?lg ciﬂor%nating agent, such as
POCls, in a suitable solvent such as toluene, to afford chloropyrrolotriazine (4).

5  Reaction of the chloropyirolotriazine with a snitable substituted nucleophile affords
pyrrolotriazine (5).

10

15

20
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-33 Schere 8 OS o/ Il CQRB\
-NHS 1 GsR H-S~-R* 2N HRje 1la 2 I 0

NSRio C "OeNEIOSC NN, J N /1 0. ,. O O U
\ cuupfing HN -Rig ag. KOH _ HN N Pie N\N H R2ZNH2 ON
HOSC RS-NH N 5 7 Commerci al | y-avai |l abl e conpound (1
a) can be reacted with a sulfonyl chloride in the
presence of a base, such as TEA, in an organic
solvent, such as DCMto yield conmpound (2). Reaction

of conpound (2) with hydrogen he, presence of a 10
catal yst, such as Pd in a sol v%#?y?uch as MeOH,

yi el ds conmpound (3). Reaction of compound (3) with
chloride (5) (cogpgund 3 of scheme 3) - or gani c
sol vent, such a® Rsat rt affords co .
Reaction of conpound Y 6)owrth ag.—KOH wit i/ Heatd-ng
af fords conpound (7)N npound (7) can belfe
with an anine RRNH2 Hn ®he presence of a cdWpling?15
reagent, such as EDCI, and a base such as

di i sopropyl am ne, in an organic solvent, such as DW
to afford conmpound (8). 20 -34 Schene 9 GHN\ NOZ O ~

O AOH2 P _d Op" v
/' 1 0o \\/ C HNa
4
N

NHNIla O aqg. I\Ia(ﬁ_ R, © . R a
O s NH 9] T =N
\ G N, A
18] “N 0 N
o 3
Rish Rz
§15 R ng
“Cl+H:N o R, BN Noy-Ras
0 \—0 TRy o
4 O \ sN') s
/ RoR;NH
(Ry3dy
N R
~qy 23
R, HN o
RygRoN Iy ©
&
N\ N‘N/)

An ester such as 3-methyl-1-pyrrole-2,4-diethyl ester can be reacted with
chioramine in an appropriate solvent to produce compound (1). Reacting compound
(1) in formamide with acetic acid produces compound (2). éompound (2) can be
10 reacted with DIPEA and POCI; in toluene to produce compound (3). Compound (3)
can be reacted with DIPEA and compound (4) in DMF to produce compound (5).
Compound (5) can be reacted in THF with NaOH to produce an acid intermediate
which upon treatment with HOBt, EDCI and the appropriate amine (NR2R o) in DMF

produces compounds (6).
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N EthYto NN EarylON, d 11 2 / Il / HN' NO2 HzNH2,
EOC, HOBt ~ HHN-NO O NDWF o \ 1INl HO -N'~ H,'N
INN H 3 g H21 Pd-C HN a NHZ R154=C=O0- HN N H fl 1a
HH MOHOIN OHZHNN RT~-HNON5 56

Chl oropyrrolotriazine (1) can be reacted with an
aniline (1 a) in anhydrous DWW at rt to afford
compound (2). Reaction of conmpound (2) with an ag.

base such (t | fif.ord &gﬁp [ va )
Compound ( 3(?&%%%9%1 &gl%{bggﬁ\%ﬁigﬁ@g% g)0§e§m e%%ﬁé:@lx available 4
t he prasiendemahylhenzoigplacidg and atjeer-befoxivadkeni@Bhydrigdet in  THF to
or wt . di.| | an 0 an.,. . - .
or gani Rodise o FRSGoRted sflgd hanRiARY A el dh e inemediat
Conpouwih e?)mMyhm?nopta@yM-aﬁhﬂmg%dfinﬁ@hymmdﬁe, HOBt, and DMF,
presence o ta ., such. a L kN ani c

iy erpro gt iy aidbal e eing beehppbries 1 PIPER froduce » BOC-
React i wbteoitd CNHpQEGKYanfe \Mhtbfinclintd; S QY aB)Atreackifig athat methoxyamide
organi c sol yent, such as DCE 15 affords conpound

6) .
- 35 SchisFeedige dpy 2 GoNtirg of HE1dn digrage (@ @rqﬁwqq,@%n?uw (4) as a

H | ; ;
o ??d{ddﬁlﬁﬁd\?%l{ N{Jﬁ@n@a é(gl—%pﬁN c\i\lfif)%ﬁﬁ\r@%dlébm&laﬂ&% in Scheme

10
Scheme 4
5
R? ZR4R R3 ZRRS
N
rPooc—{ . H SN
\ N /) —_— 2.0 N —_—
. R2~ \ P
N \ﬂ’ N‘N)
1 0 2
r3? RR® r? ZRR?
=" TN =" YN
HN
A S REXQN, A
N N
3 4

wherein X = NR'®, NR'°CO, NR'°CONR"", NR'°COO,
NR'°S0,, NR'9SO,NR'", as described hereinbefore.

Compound (1) where R®isa carbon-containing substituent can be converted to

15  carboxylic acid (1), where R is H, and wherein Rj is alkyl or alkoxy or is as
otherwise defined herein, by treatinent with a base such as ag. KOH. This acid
undergoes Curtis rearrangement by treatment with diphenyl p;hosphoryl azide in the
presence of an alcohol, such as benzyl alcohol, in an organic ‘solvent, such as 1.4-
dioxane, to afford compound (2).

20 The carbamate group of compound (2) can be deprotected, when optionally
protected by groups such as CBZ, by hydrogenation over a catalyst, such as Pd, to
obtain compound (3). The amino group of compound (3) can be acylated to form
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EOC ~HHQqQqHH NN NN HZC\ RN 56 / I 1
coupling HN\ N N Ro RYNHO HHN RZNN H75
Commerci al | y-avai | abl e conpound (la) (compound | a of

Schene 8), can be reacted with carbonyl diinridazole

and with an amne RIsSsNH2 in an organic solvent, such

as DCE, to yield conmpound (2). Reaction of conmpound

(2) with hydrogen in the presence of a catalyst, such

as  Pdcompound (4), ¢ghby Featmoht with 2 earborylis agid dp-thefpresenns of a coupling

conpo RRec e [

or gamﬁ%gl llﬁ)ﬂearsn sh)t fo%%%ﬁ‘ %ﬂ ?%ng#%{st vgg]n%%%fﬁgﬁ (cgl)b.nde'

React iﬁdtnmﬂve(lﬁ)thwmho grpup A Grnguunt (3)opat berajkydfttdwits alkyl halides

pr odu n h ] .

ik 6} ppaf doenie B14Ehe hingle BF wCERREEE it B Rucing
a@m sactbmedjamdymcbhiy&uxm opyl amne, in an

organi c solvent, such as DWF to afford conpound (7).

15 -36 Exanple 1

N-Cycl opropyl - 4-[[ 5- [ (net hoxy agdhemear bonyl ] - 2- met hyl p

henyl ] am no] -5

nmet hyl pyrrolo[2,1-f][1, 2,4]triazi ne-6- carboxam de 5

H3 ~1 O H3CHN HNO OINHNN NJ CH3 The coppound

of Exanﬂ#%(igwas preggﬁd adhss orgh bel us ?Fﬂlrﬂ
the Sc eHCr OVey @H&Egds N.
(A (E)B ve the stierPulids Phdi caibedE“ HzN T Ris

1 2 3

x01

10

Commercially-available compound (1) can be reacted with oxalyl chloride
with heating and then concentrated in vacuo and reacted with an amine R33sNH> in the
presence of a base, such as diisopropylethylamine, in an organic solvent, such as

15 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 1t to afford

compound (3). Compound (3) can then be used as in Scheme 3 to produce

compounds (6) of Scheme 3.
20 Scheme 6
HaC HaC
o (Boc)zO _NaOH _
HaN ~ BocNH BocNH OoH
0 o
1 3
EDCI, HOBt H;C : ' HsC
DMF, RyaNH, @\‘(H HC), dioxane H
N. /. N
————>  BocNH Rig Cr *HgN R
0 o
4 5
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10 below. A. OO/ NHZ O 15 To a solution of the
3-nethyl -1 -pyrrol e-2, 4-di ethyl ester (100 ng), J.
Het erocyclic Chem Vol . 34 (1997), at pp. 177-193;
Het erocycl es, Vol. 50 (1999), at pp. 853-866;
Synthesis (1999), at pp. 479-482).. Cenerally, the
synthesis of pyrroles is described by the comonly
assi gned patent docunents referenced herein and the

procedure of,. M Suzuki, M. oshi, and K t synmo S
O o Chemirasiee ittt Aoy Qi HiRkRied witn ai
added reirbagt diNebbiite i8GnBigahik. salvenisuch agTHF] to affokdscompound (2).

sol uti on was irred for, 3Q-45 m nutes., Chl or,am ne. i ]
o hor | Cataponge T e e tnalytd oing A ARG DAS I OB hydronide,
sol ut itgAffWRAToRpbindad) fef cad b rddceld withtah lanieR {NFIgin the presence of
material was converted to product K as judged by HPLC

andl yspsplingrerserisrribes Hiast a4 iOh ganic SpIVERf. Sy DMF, to
Na2S2 %oﬁf‘&nfﬁéhﬁmgggg goiﬁfb&hd%% tn Helrédeted WAfh RCDRAMN lvent, such
Wi

extracts were S th water and brine and then
dri ed asdinxansp i afferd egmpavad (Do FoewaandyShean alshedisprbes ip Scheme 3

>90% yj ' prepared according to
3.
t he p%%?%%ﬁ?gﬁgﬁ%ukﬁéﬁi&ﬁ#m%ﬁgnl Soc. (O, (1971) at
p. 823. 5B. O OII'N /-ON 10 To a sol ution of
ound A (2 g) in formam de nl). was added acetic
gggg (20% by weight), and the éhe 97 was heat ed at
120C for 24h. The reaction m xture was cool ed and

wat er added (32 to precipitate the pro The
solids were COQEEZEQgﬁ filtration and Wgzﬁgawgb{h
HO%tofyris\Qmpun’&@%@ yel L ow sl id (0% .aq kor
15 C C QL%Eﬁ -0 NJ 20 To a™sol ut f;Conpound B
(10 g, f5M2 tf in toluene (150 FH:E “wddded DI PEA

(6.31 nm., 36.2 nmmol, 0.8 equiv) and OC132(5.05 m,

54.2 mmol, 1.2
HNjQYOH :.J!\TL'I_i Hunig's base mnr :_R“

N-methyipyrrofidinone o - o

SN
R~y X N,N.J
H H

(=]
Q

15 A substituted hydroxamate (1) can be reacted with acid, such as HCI, in
anhydrous MeOH, to afford compound (2). Compound (2) can be
reacted with an aq. base such KOH with heating to form compound (3). Compound
(3) is reacted with an amine R;gNHj; in the presence of a coupling reagent, such as
HATU, and a base such as diisopropylamine, in an organic solvent, such as N-
20  methylpyrrolidinone to afford compounds {(4). Alternatively, compounds (4) may
generally be prepared as outlined in Scheme 3, or using a suitable substituted aniline

amide as a nucleophile.
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equiv) and the reaction m xture heated at 120-125 C
(oil bath tenp) for 20 h. The reaction m xture was
cool ed and poured into ice cold sat.
NaHC03-wat er -t ol uene (450 nl-450 nL-150 nlL) and
stirred rapidly to assure quenching of the excess
POC13. 25 The | ayers were separated (filtered through
celite if a suspension fornms) and the organic |ayer

was washed again with sat. NaHCO3. The organic | ayer

was dried over Na2SO4, filtered and concentrated in

vacuo to afford Conpound C as a tan yellow solid

(9.99, 95% . -38 D. H "H3fd ONcHdnfeg8Oor O 5 A mxture

of commercial | y-avail abl e 4-am no- 3- et hyl benzoi ¢ aci d
(100 g, 0.66 nol) and

N- (tert-hut oxycarbonygl panhydridg (150 g, 0.68 nol).ip

THE (1000 @ was si-owl,y hea&sBOC owgrai ght . @ LN
resul ti ng” MXtuy e was—eool edN'0~TtNaife the sol vewt
was renoved on a rotary evaporator. The resulting
solids wereatriturated with 10 hexanes and dried in

vacuo to afford 151 g (919% of the crude BOC—prod
66

3

aniline internediate as a |jght pink solid. To t}
above, i pink solid was added EDCl (127 o

mol ), HOR e, 0. &6 , yand—BMF—-1000 7~and

t he resuTting Hi xture was st¥fred at rt for K. #

m nut es fold owed by addition of nethoxyam ne §

hydrochl oride (55 g, 0.66 nol) in one 15 portion. :
After stirring for 10 rg the m xture was cool ed o, 0
using an_ige bath. DIPEkigL m, 1.4 noll was ag iy

at such—&-fate so ag M5 Nai M abn thetmternal reaclion #
t emrperat ure belomgééfyzgﬁter the addfion wa §‘#_ﬁ
conpl ete, the i &% Bath sas renoved and the-reacti¥n

was stirred overnight at it. The reaction m xture was
pa?titioned between 075 L of water and 1.5 L of EtOAc
and the resulting | ayers were separated, 20 The

aqueous portion was extracted with additional EtQAc

(400 L x 8pmmmadallyrerailsbderdnyaind (g pancbeariataricwsh aenléonyl chloride

washed with wate 300 nL ,.. cold 0.5 . .
(400 M py)s?ncgﬁga &%sta,espcla %SOKBQ%M? _anﬂ:%mﬁrsg ﬁlgts Such as H%\ﬁ to yield
ext r agsagoutdt(). CRéAi6h 5f ddmpatnd (33 Pith (FAdged inxhSpregende of a

t he conbi ned basic_aqueous_extrsgt merg neutra&i e%_ ) ¢
t 80 prptalys. sph 3s B g selivert sk 28 QH SCoPRd (9 Reaction o
The r esbddnaQ3)SPikH chidiieqs) @M&lﬁﬂhﬂfk@ﬁﬁ%& 3Ya§ an organic solvent, such

collected by filtration and washed with cold water.
The wes DM, atrt afferds eprep@d®ed in hot EtOH with active

charcoal tg.giue fl&gn uftd ihSg SROMIwRE hiB8e affords compound (7).
BOC—protectg% N et &%&an% ellnﬁernediate. g P )
Compound (7) can be reacted with an amine R;NH; in the presence of a coupling
15 reagent, such as EDCI, and a base such as diisopropylamine, in an organic solvent,

such as DMF to afford compound (8).

20
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To a slurry of the above solid (91 g, 0.32 nol) in

1, 4-di oxane (400 nL) at it was added a 4M sol ution of
HCl in dioxane (400 nL), and the resulting m xture was
30 stirred at it overnight. Diethyl ether (1000 nlL)
was added and the precipitated solid -39 was
collected by filtration and triturated with a hot

Et OH/ H20 m xture (4:1 v/v). Drying the resulting
solid in vacuo afforded 53 g of the pure hydrochl oride
salt (Compound D) as a white solid. 1H NVR (d6- DVSO) :
S$9.5-9.9 (br. s, 1H, 7.75 (s, 1H), 7.55 (d, 1H),
7.36 (d, 1H, 3.70 (s, 313), 2.38 (s, 3H. 5 E. H HN
\' NO OO /-ON 10 To a sol uScleeme® the Conpound D
(41.2 g, 190 mol) in DVF (230 nL) was added DI PEA
(33.1 nm, 180.7 mmol, 0.95 equiv), and the reaction
vessel was heated to 55 C (oil bath tenp). Solid
Compound C (45.6 g, 190 mmol ) was added in era
portions over 10 m nutey gnd the flask wag, e with
DMF (150 gl)} and added:~ Nhe reactjon.  Jipe reacti_on NoH
was heateﬁuﬁéﬁ?%, hours af* 55 C and d o rt. The
15 mi xftM%e wds ¥hen polred Tnto 1¥9°L water diluted to
2.2 L withiyce slowy over. 10 mnutes. The pH was
adjusted to 6 and the solids were stirred for 1 h. The
solids were filtered, washed with water (2x200 ni)

and dried on th ilter to give 71.9 g crude ester

The solid was tﬁxztbuspended in acetonitrile (450?E;EQ
and heated w tf) stiY¥ing at"8E*CFor 1 h. The n¥Xt UT e
was cool e Mltered to givewe4. 2 g prodﬁggéjggn

(>99% pumnl t yy-"-sPhese sol ids were then di ssqf vedsipl hot
EtOH (2.8 L) and decolorizing carbon (6.4 ¢) was added
followed by héating at reflux for 15 min. The nfxture
was then filtered through a pad of celite and the
reaction flask rinsed wwth hot EtOH (1 Q The hot
filtrate was then conciﬁizﬁted to -1 L of EtOH by o

distillafi.pa upon mh% e prodigiestarted to . NJLij

cryst aHize—out qf oluti orr *at —a—votdme of 2-83 L1 Thew
25 solution was gogﬁﬁéiﬁnd placed in a col d ﬁ1mi}h
stirring for 45%h. Yhesolids were filtefed and'w

rigsed with 1/1 EtOH[Et20 (500 n_) to give 58.5 g of
Coitpound E as a white solid (80%. F. To a solution

of ester Conpound E (22.5 g, 58.7 mmol) in THE (205

nL) was -40 added I N NaOH (205 nL) and the reaction

m xture heghRAodyRoRBidzide Q) chf bh reatB@ with'ds aM@Be { BBV Alydrous

in vacuo and thé mxture was acidified to pH 4-5 with

1N aqDMiEat 1t to afford compound (2). Reaction of compound (2) with an aq. base such
as NaOH with heating affords compound (3). Compound (3) can be reacted with an

10  amine R;NH, 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 (4). Compound (4) can be reacted with hydrogen in the presence of a
catalyst, such as Pd/C, in an organic solvent, such as MeOH to afford compound (5).
Reaction of compound (5) with an isocyanate in an organic solvent, such as DCE

15  affords compound (6).
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to precipitate the product The heterogeneous m xture
was stirred for 1 h, filtered and washed with water
(150 nmL.) and ether (150 nL). The collected solids were
partially 5 dried on the filter to give the crude acid
intermedi ate as a noist white solid which was used

W thout further purification. To a solution of the
noi st acid in 300 nL of DMF was added HOBt (11.9 g,
88.0 mmol ), EDCl (16.9 g, 88.0 mmol) and 1.3

equi valents (117 mol ) of cyc}ggrogﬁl-anine as the

free base or as the hydrochlo t. The m xture
was 10 stirred for 30 min to solubilize_the solids,
placed in a cold r bathcmand Dlzgﬁgjl@ 4 nL 117
nmol ) was adde th|@H§¥mhpge o

m xture was allowed to stir at it for hen
poured into rapidlwy stirred ice ter 61.2 L) to
precipitate the product. /W?jﬁVé??rring for 3 h, the
solids were collected by sugtion filtration, washed
wth water (150 ni gt her (2x100nL), d al | oned
to air dry 15 by s oﬂ\fmltnatlon t _Exanple 2
(92-98% as a whi'F€ sol iid. ¥ Al t er nafTvely. J
conmer ci al | y-avai |l abl e conpound (1b), as shomn in
Schene 6 above, can"be reacted with di-fen-butyl

di carbonate in an organic solvent, such as THF, to
af ford conpound (5) chene 6. This conpo 5)e can -

al so be used as in -3 to produce g n- i
(6) of Scheme 4. mpl g5 2- Eﬂ_iﬂgc I C HN#HNF O

~NI R~ i Mo (He) 25 Co Qds having the
N\ p!

formula (Tlc), mherééﬁtRz and RI O have t e‘vglues

listed in Table 1 were prepared foll owi nget he sane

nmet hods set forth above in Schene 3 and Exanple 1,

usi ng different am nes (NR2RI 0) the | ast step.
Addi tionally, each -41 conpound c crystalllzed
using a 7 to 1 Et G¥imter m xturew -

analytically pure psmduct a® a ge crys?all|ne
solid. -42 TABLE 1 EXx- Rz, podind Nane Dat a

MBI fIl'LC 2 -CHz-C(CH3)3 GH3 N 7

N-(2,2' Di et hyl propyl )-4-[f5- 439.3

[ (met boxyam no) carbonyl]-2- 3.43 mn

5 Commercially-available compound (1a) (compound la of Scheme 8), can be
reacted with carbonyl diimidazole and with an amine R;gNH; in an organic solvent,
such as DCE, to yield compound (2). Reaction of compound (2) with hydrogen in the
presence of a catalyst, such as Pd, in an alcoholic solvent such as EtOH affords
compound (3). Reaction of (3) with chloride (4) in an organic solvent, such as DMEF,

10  affords compound (5). Reaction of (5) with aq. NaOH with heating affords product
(6). Product (6) can be reacted with an amine RgNHg 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 (7).

15
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met byl phenyl Jam no]-N,5 dinetltyl pynolo 2,1-fl[1,2,4
triazine-6-carboxamde 3 -CH (CH3)2 g 4

[[5-[ (Met hoxyam no) car bonyl ]-2- 397.3

met hyl phenyl ] am no] -5-nmethyl -N-(1- 2.79 mn

met hyl et hyl )pyrroio [2,1-flI[ 1,2,4]b iazin

e- 6-carboxamde 4 CH3 H

4-[[5-[ (Met boxyar mo) car bonyl ] -2- 411.4

met hyl phenyl ] am no] -5-nmethyl -N-(2- 3.14 mn -CHz-CF
met hyl propyl )pyrrolo CH3 [2,1-fI[1, 2, 4]t

i azi ne- 6car boxam de 5 - CHp- C( GEiankple 1

N- (2, 2-0i. et hyl pr =A4-[[5- 425.3 ho i NQ .

3 35" m SRS RO P Ry R e B aminor-5.
met hyl pyrrol of 2, inethylpyrralof2,1-f1{ 02 4 tfiafinc-Brdashexntide 6

- ( JtCH3 H 4-[[5-[ (Met hoxyam no) car bonyl ]-2- 397.2

met'hyl phenyl ] am no] -5-nethyl -N- 2.88 nmin

propyl pyrrolo[2,1-f][1,2,4]triHa - carboxam de 7
-C(CH3)3 H N-(I, 1- Di met hyl et hyl ) - 411. 2

[ (met hoxyam no) car bonyl ]-2- 3.11

nmet hyl phenyl ] am no] - 5- HN
met hyl pyrrol o[ 2, 1-f1[1, 2Hs$¢ ri az| ne- 6- g8r boxani de 8
-(CHI - OCH3 H 4-[[5-[ ( Mfho 'n_olqarbonyl?‘-Z- 413. 2

nmet hyl phenyl ] am no] - N- .92 mn CH,
nmet hoxyet hyl ) - 5- net hyl'gyrro ;
triazi ne-6-car boxam de Ha 437.4 [ (nmr.th

et hoxyam no yam no) ca nyl]-2- 2.88 mn

nmet hyl phenyl ] am no] - 5- thyl pyrrolo[2,1-f] [
1,2,4]triazine-6 carboxam de 10 CH3 H

4-[[ 5-[ (Met hoxyam no) car bonyl ] -2- 459. 3

met hyl phen¥hd ecmiypoohd 6f Fatnipjé 1 Naf preRired 25 @5fanthrbelow, using the

Scheme 3 described above, wherein Compounds (A)-(E) have the structures indicated
10  below.

Al
—-—\ O
7\ o
NH, ©
15 To a solution of the 3-methyl-I-pyrrole-2,4-diethyl ester (100 mg), J.

Heterocyclic Chem Vol. 34 (1997), at pp. 177-193; Heterocycles, Vol. 56 (1999), at
pp- 853-866; Synthesis (1999), at pp. 479-482). Generally, the synthesis of pyiroles is
described by the commonly assigned patent documents referénced herein and the
procedure of M. Suzuki, M. Miyoshi, and K. Matsumoto J. Org. Chem. 1974, 39

20 (1980)) in DMF (0.44M) was added either NaH or KOtBu (1.2 equiv) at it. This
solution was stirred for 30-45 minutes. Chloramine in ether (ca. 0.15M, 1 eq.) was
added via syringe. The solution was stirred for 1.5 h or until starting material was
converted to product as judged by HPL.C analysis. The reaction was then quenched
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H 1- phenyl ethyl ] pyrrolo[2,1
f)[1,2,4]triazine-6-carboxamde 11 CH3 H

4-[[5-[ (Met hoxyam no) car bonyl ] -2- 459. 3

nmet hyl phenyl ] am no] -5-nethyl -N-[ (1S)- 2.85 mint -H

1- phenyl ethyl ] pyrrolo[ 2, 1- t]

[1,2,4]triazine-6-carboxam de -43 Ex. R2 Ri o Conpound
Name Data MS/HPLC 12 H

N- [ ( 4wFh agrNpBePyn wetrinpd with B{OAC ard32Q. The@pganfe extracts were

[ (et ho}ﬁéﬁ\m1 ov);s&@r a?g g}[llul, az%l' thgn (ﬁ?édrgvgr sodiurn sulfate. Compound A was
met h y}vasn en yf
met hybmmhecbimﬁ%%yﬂd[ NHRCUih ethieawasprepared agchulingtp dlae pracedure of

o hyHB4 [[é ! Eﬁt hﬁy@?w% ?ggonyl] 2- 475. 4

mes hoxyphenyl ) net hyl ] -
nmet hyl pyrrol of 2, 1- f][l 2, 4]|r|a2|ne 6- carboxam de
4- [ [ 58{ ( Met hoxyani no) car bonyl | -2- 446.2 14 - CH2~N H
met hyl phenyl ] am no] -5-nmethyl -N-(4- 1.45 mn
pyridi nyl methyl)pyrrolo[2,1- f][1,2,4 -
t dazi ne- 60arboxan1de 15 H yl pheen{]angyl | anmi i no] - 5- m
ethyyl-N-j 2-(4- 1.81 1 mn
pyridinyl)ethyl]pyrrolo[2,1
f1[1, 2, 4]ttiazi ne-6-carboxan 6 Fu
4-[[ 5-[ (Met hoxyam no) carbony[]-2- 466.4 -(CH N
nethylphenyl]anino] 5-nmethyl -N-[2-(1- 1.56 min

erl di ny, % (E%tk%ﬁc?fr ?.'[llp% %d%é’g? in4formamide (8 mL) was added acetic

a2|ne 6=

4 [ [ Sadid Mebheyxwaizh Cbhaaﬁdomyﬁrb wids héh&i a’i 12a°t for P41 The reaction
met hyl phenyl ] am no] - 5- [-N-[2-(4 qh he solids
{ G IRy i SpHIEH Y RIS BYAHoN Gypescibete o prpduet The so

U1l aZyyeRRoAEREDRANLES: and washed with EtOAc to furnish Compound B as 2
yellow solid (90%).

15
C.

Gl
0 (o \N

N\ N‘N/)

20 To a solution of Compound B (10 g, 45.2 mmol) in foluene (150 mL} was
added DIPEA (6.31 mL, 36.2 mmol, 0.8 equiv) and POCl; (5.05 mL, 54.2 mmol, 1.2
equiv) and the reaction mixture heated at 120-125 °C (oil bath temp) for 20h. The
reaction mixture was cooled and poured into ice cold sat. NAHCO;-water-toluene (450
mI-450 mL-150 mL) and stirred rapidly to assure quenching of the excess POCls.

25  The layers were separated (filtered through celite if a suspension forms) and the
organic layer was washed again with sat. NaHCOs. The organic layer was dried over
Na,S0, filtered and concentrated in vacuo to afford Compound C as a tan yellow
solid (9.9g, 95%).
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18 HOH N-[(IR 2S)-2, 3-Di hydro-1Hinden-1-yl]- 487.4

4-[[ 5-[ (met hoxyam no) car bonyl ]-2- 2.74 mn

nmet byl phenyl ] am no] - 5-

met hyl pyrrolo[2,1-fl[1, 2,4]triazine-6- carboxam de 19

OH HN[(1S, 2R -2, 3-Di hydro-JHinden-1-yl]- 487.2

4-[ [ 5-[ (met hoxyam no) car bonyl ]-2- 2.74 mn

nmet hyl phenyl ] am no] - 5-

met hyl pynol o[ 2, 1-f][1, 2,4] triazi ne-6- carboxamnm de 20 H

N- Cycl opropyl -4-[[5- 395.3

[ (metB®oxyam no) car bonyl]--,2- 2.64 mn

nmet hyl phenyl ] am no] - S-

met hyl pyrrol o[ 2,1-f] (1, 2,4]triazi ne-6- carboxam de

[(me 21 Hmn)carb 423.0 neth ' no'_ciazbonyl ]1-2-

3.15 mn nethyl phenyl]am no]-5 N

met hyi pyrrol o[ 2, 1-f][ 1, 2, 4] &It THa#T n&<"6-yCardoxani de - 44

Ex. Rz Rig Conmpound Name Data MS/HPLCo22 \ H

N-[ 2- (4- Fl uorophenyl )ethyl]-4-([5- 477.3 (C z

[ (fret hoxyam no) car bonyl ]-2- 3.53 mn

rre: Ey: phenulxhﬁgd:? oF '05[:1'L1ﬁ1§rcially—available 4-amino-3-methylbenzoic acid (100 g,

me rrolo -t , 2, 4] trjazine-6- _car '

25 1§ BheeRcRy g sty Dattugides 150 G2k b TiF (1000 mLy

[(eth ' o Y01y ISl Ladiedd

ot hy ey Do B e 1 P Ay rtand the

O H 4sdiyeRt pradvisminzy ama nasyny vapmatbd. - Phe #30tigg solids were triturated with
10  hexanes and dried in vacuo to afford 151 g (91%) of the crude BOC-protected aniline -

intermediate as a light pink solid.
To the above, thf—pink solid was added EDCI (127 g, 0.66 mol), HOBt (90 g,
0.66 mol), and DMF (1000 ml), and the resulting mixture was stirred at 1t for 30
minutes followed by addition of methoxyamine hydrochioride (55 g, 0.66 mol) in one
15 portion. After stiring for 10 min, the mixture was cooled using an ice bath. DIPEA
(250 ml, 1.4 mol) was added at such a rate so as to maintain the internal reaction
temperature below 25°C. After the addition was complete, the ice bath was removed
and the reaction was stirred overnight at rt. The reaction mixture was partitioned
between 0.5 L of water and 1.5 L of EtOAc and the resulting layers were separated.
20  The agueous portion was extracted with additional EtOAc (400 mL x 3), and the
combined organic extracts were washed with water (300 mL x 3), cold 0.5 N aq. HCl
(400 mL x 2), and water (500 mL). The product was then extracted with cold 0.5 N
ag. NaOH (300 mL x 3) and the combined basic agueous extracts were neutralized to
pH = 8 by a slow addition of cold 0.5 N ag. HCl. The resulting solid which
25  precipitated was collected by filtration and washed with ck)‘ld water. The wet solid
was decolorized in hot EtOH with active charcoal to give 1.06 g of white solid as the
BOC-protected N-methoxyamide intermediate.
To a shuty of the above solid (91 g, 0.32 mol) in 1,4-dioxane (400 mL) at rt
was added a 4M solution of HCI in dioxane (400 mL), and the resulting mixture was
30  stirred at rt overnight. Diethyl ether (1000 mL) was added and the precipitated solid

-39-



-CH2~ > net hyl phenyl ] am no] -5-nethyl-N- 2. 76 mn ~/
[(tetrahydro-2 fnianyl)inethyl]pyrrolo[2,61- 1,24

triazi ne-6-carboxam de 25 H

N-(2-1H1Indol-3-ylethyl)-4-[[5- 498.3 -(CH2)2 N

[ (met boxyam no) carbonyl]-2- 3.39 mn

nmet hyl phenyl ] am no] - 5- net hyl pyrrolo[ 2, 1-f]]|

1,2,4]triazine-6 carboxam de 26 -(CHZ)3-CH3 H

N- But yda.;, ﬁoﬂtﬁcﬁad ﬂﬂﬂti’atzob(:mdt tnicarytadriwid) @ dobEORIHD mgxtae (4:1 v/v).
mn ne en

met hy IDWP%/ o) qﬂﬁ PN} affprded 53 g of the pure, hydsgchloride salt

gcéiln Lﬁ]@fﬁlzﬁﬁrvﬂﬁb@s@ﬁﬂymi\ﬂﬂﬂ(@gDMSO) $9.5-9.9 (br. s, 1H), 7.75 (s,
(mat oxyam no) car bonyl | - 2-

net hy 1Bh&h3A (dabilh 33654, Jj{)gé”fﬂﬁai‘ﬂﬁr@tmspilﬂ olo[2, 1-t]
[ &4,2,4]triazine-6 carboxamde 28 CHH 4-[[5-](Me-2-
42% 3 CH a nmet hyl pbenyl ] am no] - 5- net hyl - N- (2 CH3

met hyEbutyl )pyrrolo[2,1-t][1,2,4]triazine- 3.43 mn
H2 - CH3 6-carboxam de N-{2-Furanyhnethyl)-4-[[5- 29
-CHZ H [ (nmet hoxyam no) carbonyl]-2- 435.1 O

nmet hyl phenyl ] am no] -5
met hyl pyrrol o[2 1-f]1[1, 2, 4] qi azme st$ m n
carboxantide 4-[[5-[(Met hoxy m hi§y) car boyIP— 2- 30 -CH2

H et hyl phenyl ] ami no] - 5- ngt hylz M 2- 45@¢.2 S
thi enyl methyl ) PYrrolo[ 2, 1

f1[1,2,4]triazine-6 cagbenam'\ &*&%16 mn 31 H
4-[[5-[ (Met hoxyam no) car bonyl]-2- 475.3 -(CHz)2--0O

nmet hyl phenyl ] am no] - 5-net hyl - N- (2

phenoxyet hyl ) pyrr ol oéz 1-

101, 2, 4] t Toasplgos ot te SormerRLD $4 43 g 9p mmol) in DMF (230 mL) was

added DIPEA (33.1 mL, 180.7 mmol, 0.95 equiv), and the reaction vessel was heated
t0 55 °C (oil bath temp). Solid Compound C (45.6 g, 190 mmol) was added in several
portions over 10 minutes and the flask was rinsed with DMF (150 mL) and added to
the reaction. The reaction was heated for 10 hours at 55 °C and cooled to rt. The

15 mixture was then poured into 1.5 L water diluted to 2.2 L with ice slowly over 10
minutes. The pH was adjusted to 6 and the solids were stirred for 1 h. The solids
were filtered, washed with water (2x200 mL) and dried on the filter to give 71.9 g
crude ester. The solid was then suspended in acetonitrile (450 mL) and heated with
stirring at 50 °C for 1 h. The mixture was cooled and filtered to give 64.2 g product

20  (>99% purity). These solids were then d.ié.solvcd in hot EtOH (2.8 L) and
decolorizing carbon (6.4 g) was added followed by heating at reflux for 15 min. The
mixtire was then filtered through a pad of celite and the reaction flask rinsed with hot
EtOH (1 L). The hot filtrate was then concentrated to ~1 L-of EtOH by distillation
upon which the product started to crystallize out of solutiorm at a volume of 25L. The

25  solution was cooled and placed in a cold room with stirring for 40 h. The solids were
filtered and rinsed with 1/1 EtOH/Et,O (500 mL) to give 58.5 g of Compound E as a

white solid (80%).

F. To a solution of ester Compound E (22.5 g, 58.7 mmol) in THF (205 mL) was
-40-



-45 Ex. R2 Ri o Conpound Nane Data MS/HPLC 32 CH3 H
44[ 5-[[5-2- 451.2 methy Il no]-5-nmethyl-N-(2 ~j ~-
nmet hyl cycl o | cycl ohexyexyl)pyrrolo[2,1- 356 nin
f1[1,2,41iriazi ne-6-carboxam de 33 -CHZ CH3 CH3
N-Et hyl - -[[5-[ (et hoxyam no) car bonyl]- 397.2

2- et hyl pbenyl ) am no) - N, 5-

di met hyl pyxrol o[ 2, 1-f][1, 2, 4] tri azi ne- 6- carboxam de

2.59 o
i [[5[57 {Emoxyanég Sﬁﬂ %F‘h)?eracaon fheatedtOSO Cfor16 h. The

{Tet Ply [TFHewmed l]amnvadat]z -v@cunentﬂl YHe-rhix(u@e ﬁ'ﬁmldr.ﬁed to pH 4-5 with 1N ag. HCI
ri ;
1 1. 35 BPEbIBLS HREALE T8 eragenconppingu s s g, fiered and

H I\I42W§slmdrmﬂi wattr)(150 fol pandi@ilerZ150 mL). The collected solids were partially

rre hy FIBV? {"S@Z‘IC‘%S%?‘]%[‘% A‘Egﬁﬁﬁﬁnﬁﬁnﬁgenyl %%&Q ﬁlghﬁe solid which was

car bowvﬁﬁaoﬁﬁfuhhxéhﬁﬁﬁ&danhydro Jl+| nden- 2-yl) 4-1[ 5-

471. 2 t hox am no) car hon
net hyl pL(en p]ag uﬂg}] &g%st% in 300mL0fDN[F was added HOBt (11.9 g,

th 4 e
necmybgw ﬁ&kﬁ?ﬂE t%hlélci it’%—?gg k%g{ﬁ%i;{/}am@nglﬁ %gg%gﬂ;é& (87 mmol) of

383. 3cycanseRyhpmiiecas e gr as the hydrochlondc salt. The mixture was
h
(r:rg? bg%(ig%[né’dd@} gg%nj& uf)]sglhnéz? H/Eéo% am no ggbro onyl f hﬁm’ and DIPEA
487. 207 @LoH27 GR@otiewisy adsled rejd Wiz min o} rigeneThy reavtion mixture was
2,2 0
Fatigt SR 1 B Rb M MRS Aptly St Brdes 02 0
4- [ [ Spietibissth dlhwpmimm) oﬂa’teb_(smﬁnh-tﬁr 341 Ghebsolids were collected by suction
et hYEROEON 1o SRR Yater Y SBLLY had Sihet (2x100mL), and aliowed to air dry

15 by suction filtration to give Example 2 (92-98%) as a white solid.

Alternatively, commerciaily-available compound (1b), as shown in Scheme 6
above, can be reacted with di-fert-butyl dicarbonate in an organic solvent, such as
THF, to afford compound (5) of Scheme 6. This compound (5) can also be used as in
20 Scheme 3 to produce compounds (6) of Scheme 4.

Examples 2-55
HN
= N ~0
RZ"“N \~_ A e,
| N°
Rio @)
25 Compounds having the formula (IIc), wherein Rz and Ry have the values listed

in Table 1 were prepared following the same methods set forth above in Scheme 3 and
Example 1, using different amines (NRzR,¢) in the last step. Additionally, each

A]-



met hyl et hyl )pyrrolo[2,1-f][1,2,4]triazine- 1.38 mn

6- cboxam de 40 H N-(4-Fl uorophenyl)-4-[[5- 449.2

[ (et hoxyam no) car bonyl ] - 2- met hyl phenyl ] am no] - 5-

met hyl pyrrolo[2,1-f][1,2,4]triazine-6- 2.92 mn

car boxam de 41 H3CO H

4-1[5-[ (Met hoxyam' no) car bonyl ]-2- 461.2 nethxyph

yl ) -5 net hoxyphenyl }5rret hyl ~- nmet hyI rrolo[ 2, 1-

f111, zcomvmﬁ%p tve TETystallived aing & 740 ﬁféﬁ"“’%gw# afford
4-1(5 ;ﬁg{g

net hylz%glen%/ - l\l—ﬁ%@ﬁﬂe‘%% Xyp henoélll )ethyl]-5- H2
nmet hyl pyrrol of 2, 1- f][l 2,4]triazine-6- 2.75 mn
carboxam de -46 Ex. Rz Ri o Conpound Nane Data MS/ HPLC
43 H 4-[[5-[ (Met hoxyam no) car bonyl ) -2

nmet hyl phenyl | am no] -5-nmet hyl - N-[ 3- 499.1
(trifluoromethyl)phenyl]pyrrolof 2, 1-

f1[1,2,4]ttiazi ne-6-carboxam de 339 min CF3 44 C H
N-[(2,6-D chl orophenyl )nethyl]-4-[[5- 513.1

[ (met hoxyam no) car bonyl ] - 2- net hyl phenyl | am no] -5 - CH2
nmet hyl pyaol o[ 2, 1-f][1,2,4)triazine-6- 3.10nm n
oxamde C 45 C=NH

1S) - I - Cyano- 2- phenyl ethyl )-4-[[5- 484.3 -CH

t hoxyam no) car bonyl ]-2- netltyl phenyl]am no)-5

/\O‘

3
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. \. / nethyl pyaol o[ 2. 1-f
carboxam de 46 H 4-[
-(CH2) net hyl phenyl |
phenyl et hyl ) pynol o[ 2, 1-f] [

[5-1(
am nol - 5- net hyl

6-carboxam de 2.91 mn 47 H
4-[[ 5-[ (Met hoxyam no) car bonyl ] - 2-

nmet hyl pheny] ] am no) - 5- net hyl

pyri di nyl methyl )pyrrolo[2,1 f3]
1,2,4]triazi ne-6-carboxam de 1 48 H
4-1 (5- [(l\/bt hoxyam no)cbonyl] M

[T1,2.4]triazi ne-6--

Met hoxyam no) car bonyl ] - 2
-N-(2- 459.3
1,2,4] triazine-

N (2- 446.2

- CH2

OoOLID M

2.88 mn

AL
I

A_A L
4457

=

medr yptrepytamno)=5nethyt=
(phenyBfe{ hyl ) py&el o 2, 1|\Kue Compound Name Data
f1[1, 2,4]1ri azi ne- 6- car bpxanilde 2.69 nin MS/HPLC
4- ([ 51 [%M=t hoxygm gar )Qﬂ%/l N-(2:2-Diketiytpfobid)-4-[5- 4393
met hyl phenyl ] am™no § me{ hy thmwg@)@‘b‘mﬂ]-z 3.43 min
net hyl - 2- { hi azol yl ) pyrrof of 2, phenylJamino}-N,3-
f1[1, 2, 4] { ri azi ne- 6car boxanm d §§’“ﬂagwég,bgh§uﬁ
4- [ [ 5T ™Mt hoxyan™ no car )onyl meﬂ,oxymm)caﬂmny,] 5. 3973
met hy| phehyl Ta me hE}I ] IphEytanttiol-5-ghethyl-N-(1- 2.79 min
1- met 1y| p opyl! | pyrrol o[ 2| 1- { TehyBtRDGHGI0
f)[1, tiazine-6-cathbhxan &dﬂ{h@ﬂ]‘m@m—&@rb@ﬁgudpl
4-[ [ 5¢ [4 M=t boxyam nepgar :)onyl lmm"ya‘“'”")""‘b"“ﬁ]'z' 4114
net hy| phehy! }amhpadst 5- nef hyl - “‘ﬂ’fiﬁmﬂ’%ﬁ%}ﬂ- 3.14 min
CH3 1t net ’]yl pr opyl ]bu@m 3[ 2, 4'-[2,1 t]z[l 24]mamne-6-carboxarmde
f1[1, &4 Lazi-ne-6-carbbxani gé E
N- [ ( 3FtF u Dr Oﬁmy"clmhhy ]H4 @%—Dyﬂm%ﬁ DPYD 4 [[5— 343%5[31[1
[ (met hoxyami no) car bonyl ] 1]-2-meﬂ1ylpheny faminol5-) |
met hy| phepyl ] am no] - 5- 2| 84 phemyifyRéiby iy acl o I[ 1-f4
[ 1, R.4]ltriazine-6_car boxamae]mzda%&boxmdeRl ©)
Conpounéj Na / HP amino)carbonyl]-2- 397.2
N-[ 1-{4-H uor ophenyl ) et hyll_% mggi,mg] q)gg&,zﬁ 2.88 min
[ (met hoxyam no) car bonyl ]} 2- | propylpyrrolof2,1-f}[1,2,4}triazine-6-
carboxamide
7 —C{CHg)s H | N{(1,1-Dimethylethyl)-4-[[5- 3‘1111'2.
[{methoxyamino)carbonyl]-2- AL mn
methylphenyljamino]-5-
methylpyrrolo[2,1-f]f1,2.4]triazine-6-
carboxamide
_ L 4-[[5-[(Methoxyamino)carbonyl]-2- 413.2
8 (CHz);——OCH, H methylphenyl]amino}-N-(2- 1.99 min
methoxyethyl)-5-methylpyrrolo{2,1-
fl[1,2,4riazine-G-carboxamide
9 g | N-Cyclohexyl-4-[[5- 4374
[(inethoxyamino)carbonyl}-2- 2.88 min
—<:> methylphenyllamino]-5-
methylpyrrolof2,1-f][ 1,2, 4]triazine-6-
carboxamide
10 CH q 4-[[5-{(Methoxyamino)carbonyl]-2- 459.3
=3 methylphenyl]amino)-5-methiyl-N-[(1R)- 2.85 min
—C 1-phenylethyl}pyrrolof2,1-
H f1{1,2 A]triazine-6-carboxamide
1 CH; o 4-{[5-{(Methoxyamino)carbonyl}-2- 459.3
Y methylphenyl]amino}-5-methyl-N-[(1S)- 2.85 min
—c—@ 1-phenylethyllpyrrolo2, 1-
H fi[1,2,4)triazine-6-carboxamide
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nmet byl phenyl ] am no] -5- 2.93 mn

nmet hyl pyrrolo[2,1-f][1,2,4]triazi ne-6-
54 HN[(2,4-D fluorophenyl)nmethy]1-4-[[5- 481.2

F [ ( met hoxyani no) car bonyl | - 2-

2.92 mn

car boxannde

carboxam de F
- CHz
met hyl phenyl ] am no] - 5-

met hyl pyrrolo[2.1-f][1,2,4]triazine-6 F

N-[(2,6-D fluorophenyl)netbyl]-4-[[5 C

481.1 55 F H [ (net hoxyam no)carbonyl]-2- Hz

nmet hyl rﬁ;@rﬂyl ] am RQ] - 5- Rie Compound Name Data
rrethylpyrrolo[21f][124]tr|a2|ne6 270 mn MS/HPLC
car boxan-ge——Exanptes—346-5 - 3z HN 4634
y:iil-1 1240 O ~N 72 N5 §,§" ﬁﬁﬁgﬁfﬁﬁé TS s
havi ng the fortHz B), vvhenﬂmsup ﬁ]aB&ogsr.oups have
the valueg listed in Tahl e 2 meglpprobiBpailedltfiagint-6 ng
t he sane et hods_set fortth Hﬁz[ﬁawde Schene 3 a?%a 7
Exanplies 2-55. od& TABLE 2 gEX. )Cfg‘?ﬂé‘ ta -~
56 3-[[ 6- [ (Hexahydped- 452.1 e 283 min
net hy|-| H-l 4"“d3"ﬁ-|- 1.4 -1]{124}mazmc—6-
yI)carbon)I] 5- met iyt pynr ol dfc: 24tr|a2|n-
4-yl ] am n¢] - NFnet h - 4- g |45 [(Methoxyannno}carbonyl}-Z— 4462
14 —CH N methylphenylJamino]-5-methyl-N-(4- 1.45 min
2N 4 pyridinylmethylypyrrolo[2,1-
fi{1,2 4)triazipe-6-carboxamide
: 4-[[5-[(Methoxyamino)carbonyl]-2- 460.3
15 S H | methylphenyllamino)-5-methyl N-{2-(4- | 1.81min
—CH Y pyridinyDethyl]pyrrolo[2,1-
][1,2, 4)riazine-6-carboxamide
4-{[5-[(Methoxyamino)carbonyl}-2- 466.4
16 N H | methylphenyljamino)-5-methyl-N-[2-(1- | 1.56 min
—(CHa, piperidinylyethyllpyrrolof2,1-
1[1,2 4)triazine-G-carboxamide
H 4-[[5-[(Methoxyamino)carbonyl)-2- 468.3
17 — cHge o methylphenylamino]-5-methyl-N-[2-(4- | 1.38 min
N/ morpholinyBethyl]pymrolo[2,1-
fj{1,2,4)triazine-6-carboxamide
N-[(1R,25)-2,3-Dihydro-1H-inden-1-yl]- 487.4
18 HO H | 4 [[5-[(methoxyaminc)carbonyl}-2- 2,74 min
methylphenyljamino]-5-
methylpyrrolof2,1-f1f1,2,4}iriazine-6-
| carboxamide
oH H N-[(18,2R)-2,3-Dihydro-1H-inden-1-y1}- 4372
19 g 4-[[5-[(methoxyamino)carbonyl}-2- 274 min
I ~ methylphenyl]amino}-5-
" methylpyrrolo[2,1-£][1,2,4]triazine-6-
g carboxamide
N-Cyclopropyl-4-[[5- 3953
20 —Q H [(methoxyamino)carbonyl]<2- 2.64 min
methylpbenyl}amino]-5-
methylpyrrolo[2,1-f]{1,2 4]triazine-6-
carboxamide
21 H N-Cyclopentyl-4-[[5- 423.0
—Q [(methoxyamino)carbonyl]-2- 3.15 min

methylphenyljamino]-5-
methylpyrrolo{2,1-f){ 1,2 4]triazine-6-
carboxamide




meth | benzam de 57 N-Met hoxy-4-nethyl-3- 425.2 - ~\o
[[5-methyl-6-(4- 1.82 m n norpholinylcarbonyl)
pyrrolo[2,1-f][1,2,4]triazin- 4 |]am no benzam de 58
N- Met hoxy- 4- et hyl -3- 513.4 -N D-CH2- C
[[5-nmethyl-6-[[4- 3.45 min (phenyl nethyl)-1-

] am no] benzam de 59 N- Met hoxy-4-nethyl-3- 409.2 -t

pi peridi nyl]carbonyl] pyrrolo[2,1-f][1,2,4]triazin- 4
I
[

pyrrolidi2|1-f] [ B, 2, 4]t i 4 | ] akPrRsPEdNameem de

[ 5- mgthyl=6-"(1—2"16—m pyp ot Tdimytcarbonyt)
el e |t
-49 Exanplles 60-64 H3C VM ~ @ F3BCNHNC 101 Ro \|MSHPLC

N, NJi3,(11e) Conrpouncsypa\hﬁ Afmecihenylrilyl-4({I5t e) 477.3
vvhere:bn X|and Riciggve the val dﬁy}g}fg‘fﬂé‘awqowlhfabl e 3, | 353 min
were prepared follow ng tihe s @S]E% acedur e

as in|Sch Exanmpl e 1 f;ﬁ"g 4)%? e’?
step, |co [ avai | gbl e [3-trifluoromnethyl-1-
pyrrole-2 esteq wag used instead of
3-nethyl -L-pyrrol eF2, 4-dilet hyfl ester. 10 TABLE 3 Ex.

AMNLLIDL. oo 0 oLz LI

l\b. X | V- .AJIIpUUIIu |ﬁ—|1c DT A |N) 5/||L_\/||\.) 4513
41 (5| Wbt oxyam oy sazior A 370

2 methylphenyi}amino)-5-
methylpyrrolo{2,1-f]{1,2,4]iriazine-6-
carboxamide

54 o o 4-[[5-f(Methoxyamino)carbonyl]-2- 439.3
—CH, methylphenyl]amino}-5-methyl-N- 2.76 min
[(tetrahydro-2- -
furanyDmethyljpyrroio]2,1-
fj[1,2.4]triazine-6-carboxamide

N-(2-1H-Indo}-3-ylethy)-4-[[5- 498.3
—(CH),— N [(methoxyamino)carbonyl]-2- 3.39 min
methylphenyllamino]-5-
methylpyrrolo[2,1-f]{1,2 4 }trazine-6-
carboxamide

25

NButyl4-[{5- 4112
26 —(CHz)s—CHy H | [(methoxyamino)carbonyl)-2- 3.16 min
methylphenyl]amine]-5-
methylpyrrolo[2,1-f][1,2,4]triazine-6-
carboxamide

N-(Cyclopropylmethyl)-4-[{5-

27 —ct,—<] H [ [(methoxyamino)carbonyl]-2- 409.1
methylphenyl]lamino]-5- .

methylpyrrolo[2,1-f][1,2,4]triazine-6-

carboxamide

2.90 min

28 CH g | #{5-[(Methoxyamino)carbonyl]-2-
~ --cl-i i methylphenyllamino]-5-methyl-N-(2-
©Hs methylbutylypyrrolo[2,1-f][1.2,4]uiazine-
HaC—CH, 6-carboxamide

425.3

3.43 min

N-(2-Furanylmethyl}-4-{[5-

” —CH ﬂ H | [methoxyamino)carbonyl]-2- 435.1
* o methylphenyl]amino]-5-
methylpyrrolo{2, 1-f][1,2,4)wriazine-6-

carboxamide

2.95 min

4-[[5-[(Methoxyamino)carboayl]-2-
» —CH ﬂ H methylphenylJamino]-5-methyl-N-(2- 4512
2 S thienyImethyl)pyrrolo[2,1-

£][1,2 4)triazine-6-carboxamide 3.16 min

31 H 4-[f5-[(Methoxyamino)carbonyl]-2- 475.3
TR methylphenylJamino]-5-methyl-N-(2- .
(CH,)z phenoxyethyDpyrrolo[2,1-

£](1,2 A)triazine-6-carboxamide 3.43 min
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2- met hyl phenyl ]am no]-5 0 G -

(trifluoronethyl)pyrrolof2, 1-

t][1,2,4]triazine-6-carboxylic acid ethyl ester 61 0

-CH2-CH3 N-Ethyl-4-[[5- 437.2

[ (et hoxyam no) car bonyl]-2- 2.99 mn -~C

nmet hyl phenyl Jam no] -5 HN (trifluoronethyl)pyrrolof 2, 1-

f]1[1, 2-4)triazine-6-cazboxam de 620 -CH2 CHZ .CH3

4- [ [ 54[£4vBt hoxyamnr,no) car boryl | - 451. Eompound Name Data

2- et hyl phenyl I am no] -N-propy} - 3.21 min C. -_ MS/HPLC

5- (t riffrogromet iyt )y pyrT ot ol 2 g i Metboxyamino)carbonyl}-2-

f101,2, A Yriazi & 6- car boxdh {getylbhda@]atina}b-methyl N-2- 4512

4-[ [ 54[ (M8t hoxya car bony| | met§E¥ldexyDpyrroiof2,1- 3.56 min

2-t netthyl pheny ] - N-[ ( 19) Bid.241giagge-Ggappoxamide . 3

met hyllpropyl ] - 5- N - CH3 .

(trifllugy drret hyl &'QW]";()' o[ 2cH,- N—Ethyl-4—[[5—[(me'5}l;g;c_3;:1,15:1-no)carbonyl}— 3972

f1[1,2, 4] 4ri azi ne- 6car boam dexmaHe “ﬁﬁ;‘;_ﬂ{l“}ﬁm&&

4-[[ 549[ ( Mgt hoxyam no) cazonyl {| gy i ’ o 2.59 min

2- et hytpirenytanm ot =1L S) s ivdtoxBkho)chrbonyl-8-

phenyliet*hyl ] - 5 1Rz Qs (t rif Ifhar@%[tgdﬁamﬁ%u:pﬁlaﬁ P NY2,2,2- 4371

f1[1, 2,4]tri azi ne- 6- car bgxant ji ttiforcetbP)pimroiiipl-e 65 3.01 min

N- Et hyl - 44[ [ 5- [ (met hoxyant i_no) the.Bakhsitet-arbazeamide| phenyl| ™

lam ngl 35| _cypy,—p | g | N2 Fmorocthyh 4> 401.2

net hyl{ pyr ol 0[2,"’.L-fl.12[1, 2, |47t rfit G TASE b i de

met hane syl fonic acid HAC ~ | FE¥FHE ”"ﬂ‘é 2,%? N N, NJ | 2.44 min

OCH3| 113C H+ "-O 5 H3Q O H .dé."?’a a Tree base

was chiar ggd W Th -acet one (10 TH-(23)Dihyafool B ihtien-2 30 H-Ef5- 12

was he¢at’ed to @% Ref|l & vesthstyanhecitatys5- 57C, .

and the mj|xture ;L A i rried | methylphenyllamino}-5- _ 3.56 min
methylpyrrolo[2,1-f])[1,2,4]triazine-6~ .
carboxamide

37 —CH,-CHj3 H | N-Ethyl-4-[[5-[(methoxyamino)carbonyl]- 383.3
2-methylphenyllamino]-5-
methylpyrrolo[2,1-f](1.2 4]triazine-6- 258 min
carboxamide

38 i H | 4-[[5-[(Methoxyamino)carbonyl]-2- 487.2

HxC—CF3-CFy methylphenyljamino]-5-methyl-N-
(2,2,3,3,3-pentafluoropropyl)pyrrolo{2,1- 3.40 min
f][1,2.4)iriazine-6-carboxamide
4-[[5-[(Methoxyamino)carbonyl]-2-

3 | —(CHy—MCHal | H | oniphenyllamino]-5,7-dimethyl- N-(1- | 4265
methylethylpyrrolo[2,1-f}{1,2 4]triazine- 1.38 min
6-carboxamide -
N-{4-Fluorophenyl)-4-{5-

40 \©\ H {(methoxyamino)carbonyl]-2- 449.2
methylphenyljamino}-5- .

F methylpyrolo[2,1-f]{1,2.4]triazine-6- 2.92 win
carboxamide
4-{[5-[(Methoxyamino)carbonyl]-2-

41 H3CO H mothyiphenyljamina]-N(22 461.2
methoxyphenyl)-5-methylpyrrolo[2,1- .
ﬂ[1,2,4]nxiazine-6-carbox§mide 2.97 min
4-{{5-[(Methoxyamino)carbonyl}-2-

42 OCHs | H | cthylphenyllamino]-N-{(3- 4754
methoxyphenyDmethyl]-5- .

"zc‘Q methylpyrrolo[2,1-fi[1,2 4]triazine-6- 2.75 min
! carboxamide
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for 30 mn. at 50-60C. Methanesulfonic acid (1.2 eq.)
was added, and a slight 10 exot herm was observed. The
slurry was stored at 50-60C until DSC showed in two
consecutive sanples the conpl ete conversion of the
free base (np 220-222C) to the nesylate salt (np
259-261C). The slurry was cooled to 20-25C over about
30 min, and then stirred for at least 30 mn. with

Kept at_  ZU- ZoC. Theg Sl urry _was Them

t he t ¢np.
fil ter%‘, washed B4 t h acdtBmd, and dfFtEI°rdNam%cuo at Ms]?;it;Lc
40-50C tojan LOD <0.5%ta 15 Dunude Exanpl e 65 as a '
white|cgystalli oI id (yigel S 499.1
The above pr may |be Lé‘gg’:’f”?f
salts|of other cb® ounds of %{ﬁﬁ’ﬁﬁ 3.39 min
her ei m - %51 Exanpl e§F566-69 - M A
O HN IR G-O-5—ConmpouTdy I'N‘lf(z,[@bﬂﬂ&rbﬂhén&nmyﬁ L[5
prepal et {isi ng apPropri at eHSLQ@,ten]a,tyaﬁn@daﬂ.onym nes 513.1
sel ected fo afford poyinds |wiréylghelRaging-5Ri b have the310 .
val ues |i$ted 'k g 4. TABiefyiymolp(, (1.2, Riiagpess- T e
Conpolind INanme Dat a/66 Et |H N{ErPRFeide net hyl - 4-[[2- H
NVR (€D30D w  me¥hyl -5-[[[3-] TFA): S 8.28 (s, 1H),
Fir IV ({r1TTyqnpmethyl pﬁeryﬂ](mmamazmnﬂsmw o4 s
8.16 (d, Nep / H), 8. 1] arporgl}-2- |
car bohyl | pheny pyl rol “YIE"“%l % 1%)7 2.88 min
CF3 o2, 1{f][1, 2, & azine-ﬁ (d,
carboxamde 1H) 3 44 (q| 21 4 (s,—3H) l]?2 47
I\ N
(f:’o 3_24.'6 1_A26 (t, pHR (O fliﬁ/[}rﬁphe yl}anuno?t?-:gzyiN HPLC | 4503
(Condi ti of -A\CH)—3- . phenylethyl)pyrrolo{2,1-f]{1,2,4]triazine- :
6-carboxamide 2.91 min
4-[[5-[(Methoxyamino)carbonyl]-2-
47 /N \ H meEEhyilgtinyI]anﬁno]-g?meﬂiy{I]\‘{-(Z- 446.2
—CHz pyridinylmethyl)pyrrolof2,1- . )
— £[1,2,4]triazine-6-carboxamide 1.51 min
' 4-[[5-{(Methoxyamino onyil-2-
48 @ H mgglyﬁeny]]agmol-mhyigi- 4452
—CH, (phenylmethylpyrrolo{2,1- ,
£][1,2,4]triazine-6-carboxamide 2.69 min
4-[[5-{(Methoxyamino)carbonyl]-2-
49 N CHs H mghy[lglfenyl]?mino]-5)~methylll-]N-(4- 4323
——</ I( methyl-2-thiazolhyl)pyrrolof2,1- ;
s f][1,2.4]triazine-6-carboxamide 330 min
4-[[5-{(Methoxyamino)carbonyl]-2-
50 Ci”s H mghy[lg;;!enyl]aﬂ:ino]-g—msﬂ:y?-ll‘{-[( 1R)- 412
1-methyl 1 lo{2,1- .
—CH—CH,—CHj 3{1,2,4§&P§£§i%§xmidc 3.20 min
4-{[5-{(Methoxyamino)carbonyl]-2-
51 Lhs H mghy[lgfenyl]a);:ino]-g-memy{g{-{(lS)- 412
. —CH—CH,~CHj3 1-methylpropyllpymrolo{2,1- .
£]{1,2,4)triazine-6-carboxamide 3.20 min
52 F H | N-{{3-Fluorophenyl)methyl}-4-[[5- 4632
[{methoxyamino)carbonyi]-2-
- c“z@ methylphenyl]amino]-5- 2.84 min
methylpymrolo[2,1-f1[1,2,4)triazine-6-
carboxamide
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67 Et 4-[[5-[[(4-Cyanophenyl) 3H NVR (CD30OD): 8

am no] carbonyl]-2- 7.93 (br s, 113), 7.84 - CN

nmet hyl phenyl Jam no]-N- 7.86 (d 3H), 7.74 (d,

et hyl -5-nmethyl 11), 7.62 (d, 2H), 7.58 pyrrolo[2,1
f111,2,4] (s, 1H), 7.40 (d, 1H),

triazi ne-6-carboxamde 3.30 (g, 211), 3.21 (s, 3H),

2.76 (s. 3H). 1.14 (t. 3H). |COVS (MeH) = 454 18
HPLC 7 it . . Rm n. 68 Compound Name Data
5- Met Hyl - 4 LCVS (M+H ) = MS/HPLC
[ (phe Ha } \ '-CS- 27 _ll_lhl = h 1 h’_4_ 5‘

phenyl o il tﬁm,[q'f °5‘§’,§ R 1)}(_]2 ( 4713

1- pherjyl et ijn. Ol o PnelhyiphdaylPamibb]-5- 2.93 min

triazi 2 69| detylpBrdIqlZ, B2 A toazing-GVE

(M:H) carb jamid53023, HPLC ' / CN

2- met h fondition A) : 3.35

5- net phepyl et hyl ] pyrrol of 2, 1-

f1[1, oxa la/de Exanple 70

N- Et h plyen & 4Difyprgptpryiioriol=4Abnet 45,9
yl phe yl pyr{é@%gﬁﬁ%ﬁgﬂyz

J}[ 1, xam [d NI 2.92 min
q¥ e

N-[(2,6-Diflucrophenyl)methyl}-4-[{5- 481.1
[{methoxyamino)carbonyl]-2- :
methylphenyl]Jamino]-5-
methylpyrrolo{2,1-f]{1,2, 4}triazine-6-
carboxamide

H

2.70 min

Examples 56-59

H,;C

Compounds having the formula (Tid), wherein the R; groups have the values
listed in Table 2, were prepared following the same methods set forth above in

Scheme 3 and Examples 2-55.
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To a solution of 4-nmethyl-3-nitroaniline [conpound (1
a) from Schene 8)(3.72 g, 24.5 mmol)] in 150 m of
DCM at it was added 3-fl uorobenzenesul fonyl chloride
(5.00 g, 25.7 mol), followed by TEA (7.0 nm, 50.2
mol ) via syringe. The resulting mxture was stirred
for 20 h and the solvent renoved in vacuo. The residue
was 15 dissolved in DCM (600 m ), washed with sat'd
ag. NaHCO3, dried over sodium sulfate, filtered, and

concentrated in vacuo to give 8.00 of dark solid
which was triturated with D@E&Blﬁlord 5.46 g of

yel | ow SEIXI g1 A pur[ IﬂTT of —t1i g buico e "SI Daa

Nl L

di ssol S TR Ot IN—ag—NatH an 5-
sol utijon™was |stigregd at>y_idy, f of
renoved in VchUO% t he resi dLéﬂc
20 to jJa pH off 2. Th sultlng @Z
collected byl|filtration to afchPa“ lo
light |yell ow|solid as the desi&d?

( Condi fi4-ea—-A} =2, 09 pin. ' HNUEISEEEE

1H), 7.597(dd, 1H),

7.28 (Im 210] 2.5 B| [i§omethyl

To 0.40 g (0/64 rr%o mpoyerpalinylsaropnsio m )

was added 10% Pd/*C ( ) and pyinedoi. kfllih, 24 Bxidzin-¢d

under |hydrogén balloon for 6 hjétyllamirfijeenzamidat i on_was
filterled58hr ugh ad of i § &-Methoxhrd-mahyleat 5134
renovdd in va @gﬂt 8 5ad@bgl6-p4- Conpound B.45 min
as a dol orl egs sy soli HRihenyifiethgl)tli-ons A):

1.77 din. LCWB I\/H—H(ndz) 281. | Bip€ridihylldarbo¥pi}O F | H
SINI Bt OCaC N| J Conpound B (0. IByrgoiof@, BH 1nXitiazai
0.15 d (0.64{mol ) of 4-chl or 0t $yl)amino]benzamide

met hyllpyggol ptri azi ne- §- et hyT c ANDORIhbR-8-nk ounc 8 4002
of Scheme 8)1in anhyffobs 15 DVffsuashd Ig_lt it fergmin
20 h. {The repction uenchejgsm.gm,@ﬂgfgohﬁ@ of ¢ol d

wat er | and spat' d ag. NaHCGB. sloi 19t 4 1a@dzlne gt ed,
washed with hater, and dried ifs WaGHRHR.Ahi¥e O- 37 9

(91% of Compound—Cas a tight yertowsorrd. HPCC
(Condi tion
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A: 3.49 mn.
HI ~F NH®XCN, J
nmol ) of Conpound C in

McOH was heated at 60C for
in vacuo and the
aq. hydrogen chloride to pH -

LCVMS MrH (mz) 484. 20 D.

-54 GO NN ~

N A solution of 0.27 g (56

m of

12 hr.

IN ag. NaOH and 3 m of
The MeOH was renoved
aqueous portion acidified with IN
2. The resulting 5

precipitated solid was coll ected, washed with water,
and dried in vacuo to affor

D as a pale yellow solid. HPLC
. LCVB MrHH(ni z) 456. BHsK
prol ) of Conpound D, EDC1(19 ny,
ng, 98 pnol) and Huni g's base (A4
stirred at rt for 0.5
(10 ng, 0.13 nmol ) was
The crude
preparative HPLC chr
HPLC (Conditions A):

for 16 hr.

20 25

in Table 5 were prepared from_ Conpound D
705and an &spwoprdsdeeing thefermada (ledVhye

e

( CondiBxemple I, extep] in2heviitststem empelcaaiiy) abjg)

o

th'f'

t

ghy,J

es $0-6430) of Conpound
(Condition A): 2.93

re of 30 ng (66
10 HOBt (13
2z nmol ) was
hydr ochl ori de

wasy purifieg by 1W

to gi veGBsanpl e 130.
83" m NN'LCMS MtH+( m ZJIe#83. 15
-55 Exanples 71-72 Exanples 71 and 72 as shown

)E;Pdégﬁng? lg)% values listed

G B ERrRAN AL DR ABreld8 iBScheme 3 and

Fl uor ophenyl

sul fonyl Jam n
3-trifluggpmethyl-1-

N-[ (I %@2- Oxys Lo rufg %Y.!n%ﬂyi % ste-0 ML didth
~ > - - vl ester.
. rrol ol z, ) 2y riazine-o-
527 PRy ’%{‘l‘e (A e B iz
16 TABLE 3
. X R. Compound Name Data
fr. e * MS/HPLC
. 438.2
60 o —CH;—CH3 4-[[5-[(Methoxyamino)carbonyl]- 376 min
\\ 2-methylphenyllamino]-5-
/c {trifleoromethylpyrrolo{2,1-
o f]{1,2.4]triazine-6-carboxylic acid
‘ ethyl ester
e N-Ethyl4-[[5- 4372
61 ?‘\ CHz—CHy {(methoxyamino)carbonyl}-2- 2.99 min
c— methylphenyl]amino]-3-
BN (trifluoromethylpyrrolof2,1-
fi[1.2,4]triazine-6-carboxamide
TN i 4-[[5-[(Methoxyamino)carbonyl]}- 451.3
62 C\)\ CHz-CHz-CHy 2-methylphenyijamino}-N-propyl- 3.21 min
c— 5-{trifluoromethyl}pyrrolo[2,1-
HN fi[1,2,4)wiazine-6-carboxamide
o cH 4-[[5-[{Methoxyamino)carbonyl]- 465.3‘
63 i\ 3 2-methylphenyl]amino]-N-{{15)-1- 3.36 min
c— methylpropyl]-5- -
g —CH~CH,—CHj3 | (triflucromethylpyrrolof2,1-
\ f](1,2,4]wriazine-6-carboxamide
o H 4-[{5-[(Methoxyamino)carbonyl]- 513.2
64 \\ ? 3 2-methylphenyllamino]-N-[(15)-1- 1.72 min
c-— — —@ phenylethyl]-5-
HN H (trifluoromethyl)pyrrolo[2,1-
| f][1,2,4]triazine-6-carboxamide
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carboxam de 72 ~ 4-[[5-[[(3- HPLC "'s" F

Fl uor ophenyl ) sul fonyl Jam n H o] - 2- net hyl phenyl ] am no] -
(Condition (Condi3 5-methyl-N[(1S)-1- min. MN
phenyl et hyl ] pyrrol o[ 2,1- (mz) 559.
f1[1,2,4]triazine-6 carboxam de Exanples 73-81 H3C
HN, /CH3 H3CNNOtNO R i 10 H3C (119)

Compounds having the formula (Jig), wherein X and R2
have the values listed in Table 6 were prepared from
conmer ci al | y-avai |l abl e di et hyl -2, 4-di net hyl pyrrol e-

3, 5-di carboxylate follow ng t gaggﬂg@ or simlar

D Goenat by NG BAS AR Prablind o AR RheB paminol-5-
Conpound mskigipadio[2,7-B[ 1, ;R riafine-6-daF Boxia(lié fejteye sulfonic acid

398.2, M+H am no)carbonyl]-2- 13 mn, A
met hyl phenyl ] ami no] 5,7-dinetﬂ§ o[ 2, 1-

L[
a

[1,2,4]triazine-6- carboxylic acid I pster 74
- ( C»NH— Et N-Ethyl-4-[[5-[( S M+H
Ammno) car bonyl ]-2- 1.70 mg, A -nyl]anlno]
5, 7- di met hyl pyrrol o[ 2, qj ~0
\
N\ N\N) CHs
HsC H+ ,\}S‘:‘O -

Example 37 as a free base was charged with acetone (10 ml/g), and the jacket
was heated to 50-60°C. Reflux was started at 55-57°C, and the mixture was stirred
for 30 min. at 50-60°C. Methanesulfonic acid (1.2 eq.) was added, and a slight

10 exotherrn was observed. The slurry was stirred at 50-60°C until DSC showed in two
consecutive samples the complete conversion of the free base (mp 220-222°C) to the
mesylate salt (mp 259-261°C). The slurry was cooled to 20-25°C over about 30 min,
and then stirred for at least 30 min. with the temp. kept at 20-25°C. The slurry was

then filtered, washed with acetone, and dried in vacue at 40-50°C to an LOD <00.5% to

15 provide Example 65 as a white crystalline solid (yield 90-95%). [M+H]'=478.4. The
above procedure may be used to prepare mesylate salts of other compounds of
Formulae (I) and (II) herein.
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[1,2,4]triazine-6- carboxamde 75 -C(=0O)NH H3C
4-1[5-[ (Met hoxy- 473.3, MtH am no)carbonyl]-2- 2.51
mn, A methyl phenyl]amno]- 5,7-dinmethyl-N-[(1 S)-1-
phenyl ethyl]pyrrolo [2,1 [1,2,4]triazine-6-
carboxamde 76 -C(=ONH -CH(CH3)2 4-[[5-[(Methoxy-
411. 2, MtH am no)carbonyl]-2- 1.81 mn, A

nmet hyl phenyl ] am no] - 5, 7-di net hyl - N- 5 1
nmet hyl et hyl ) pyrrolo[2,1- [1 He- 6- car boxanvde
77 -C(=O NH 4-[[5-[(Methoxy- 460.2, MtH c¢' N

am no) carbonyl]-2- 1.30 mn, A nethyl phenyl]am no]-
5, 7-di methyl -N-(2- pyridinylmeth yrHoIo[ 2,1

f1[1,2,4]triazine-6 carboxam dgy H

4-[[5-[(Methoxy 370.2, Mg g)canbonyl] 2- 2.21
mn, A inethyl phenyl]am 73 di met hyl pyrrol o[ 2, 1-
[124]tr|a2|ne6 car I|c a&&id -57 79 =0) NH

4-[[5-[(Methoxy- 482.1, "MrH o amino)carb [1-2- 1.21
mn, A methyl phenyl]amno] 5, 7-dinmethyl-N[2-(4-
nmor phol i nyl ) et hyl rroI 1f]1[1, 2, 4]tri azi ne-6-
5 P yCZ)mpouynd]s g Formula (Il%) Were ]prepare u]smg appropr?ate substrates and

amines selected to afford compounds whete R, and Ryg have the values listed in Table

4,
TABLE 4
10
Ex. R Ris Compound Name Data
H N-Ethyl-5-methyl-4-[[2- 'H NMR. (CD;0D w/
66 Et N methy!-5-[{[3- TFA): & .28 (s, LHD,
"/ (triflnoromethyl)phenyl]amino | 8.19 (s, 1H), 8.16 (d,
o ] 1H), 8.11 (d, 1H), 7.84
carbonyllphenyllamino]pyrrol § (s, 1H), 7.71 (d, 1H),
CF; o[2,1-A[1,2 4]triazine-6- 758 (t, 2K}, 7.47 (d,
carboxamide | 1H), 3.44 (g, 2H), 2.94
(s, 3H), 2.47 (s, 3H),
1.26 (1, 3H). 1L.CMS
(M+H") = 407.47.
HPLC (Condition A):
3.30 min.
4-[[5-[[(4-Cyanophenyl) | .
67 Et : : H NMR (CD,0D): 8
5 amino]carbonyl}-2- 7.93 (brs, 1HD, 7.84 -
©\ methylphenyl]amino]-N- | 7.86 (4, 3H), 7.74 (d,
N | ethyl-5-methyl EH)I g)sgl @ (de>1 ;).58
s’ T - » »
pyrrolo[2,1/1[1.2,4} 3.30 (g, 2H), 3.21 (s,
mazme‘ﬁ"calbcxamldc , 3H), 2-76 (S, 3H), 1.14
{t, 3H). LCMS (M+H")
. =454.18. HPLC
{Condition A) : 2.86
min.
e | 5-Methyl4-[[2-methyl-5- | 1 cms vty =
' @ [(phenylamino)carbonyl] | 505.27. HPLC
d\' phenyi]amino]-N-[(1S)- | (Condition A) :3.34
1-phenylethyl] .
pymolo{2,1-f1[1,2,4]
triazine-5-carboxamide
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carb
CN- -
am n

oxam de 80 -C(=O NH 4-[[5-[ (Met hoxy- 480.2, MH
am no) carbonyl]-2- 1.39 mn, A nethylphenyl]
o] 5,7-dinmethyl-N[2-(1-

pi peridinyt)ethyl]pyrrolo[ 2,1 f][1,2,4]triazine-6-
carboxam de 81 -C(=O)NH H3c N-[2-(D et hyl am no)

440.2, MtH N Z~ Ethyl]-4-[[5-[(nmethoxy 1.09 min, A

H3C Am no) car bonyl ]- 2 nmet hyI phenyl ] am no] -

5, 7-phrmethy o121 TTTE-0

carboxﬁ dée = y @ ﬁgﬁg"tﬁ]ﬁ;ﬁ)& Lmsag%g=

4-[[15-[] ( Et ' dar bony 1%&733.' i

noj -|5- met hy pyNT O ?g’;’;c (S}~ v ikt : 335

f1[ 1, 2,4]tni azi 6- car boxa ~ OH
1 pheny ethy yrro 0[2 1—

H N NN/

5- Mt hyl - -5-ni t @gn%yéﬂfé‘fﬁ’%o] pyrfol of 2, 1-

f ] _[1,'):, 'Ifri rh: 8 4 afh\ll uster 19

HN HO O LNI -58 A suspensi on of
chloropyrrolotriazine (2.03 g, 8.47 muol) and

3-ni
(25
was

gpj.)nN\zghl—kCB The o) vvere ?ﬁlﬁter]&gg‘%

tro-5- nmethyl aniline (1.41 g, 9.3 mmol) in DW
m) was stirred at rt fori«%&ll@\ater (125 nL)

adde%gmﬁf 4. Jaftho b' étﬁ’ﬁ eﬂglg%u.:ﬂlo]-S—

wat er, and dri ed to gi ve conpound A (2. 589 g, 85%

yi el

d) as a pale tan solid. B.

5- Met hyl - 4-[ (2- et hyl - 5-ni trophe &p°nol gyrrol of 2, 1A
HN N~
H

10

15

20

0

/\hﬁ Y N.N/)

oM N \Q’F

To a solution of 4-methyl-3-nitroaniline [compound (1a) from Scheme 8)(3.72
g, 24.5 mmol)] in 150 ml of DCM at rt was added 3-flucrobenzenesulfonyl chloride
(5.00 g, 25.7 mmol), followed by TEA (7.0 ml, 50.2 mmol) via syringe. The resulting
mixture was stirred for 20 h and the solvent removed in vacuo. The residue was
dissolved in DCM (600 ml), washed with sat’d aq. NaHCO;, dried over sodivm
sulfate, filtered, and concentrated in vacuo to give 8.00 g of dark solid which was
triturated with DCM to afford 5.46 g of yellow solid. A portion of this solid (1.63g)
was dissolved in 10 ml IN aq. NaOH and 20 ml THF, and the solution was stirred at
1t for 20 h. The solvent was removed in vacuo and the residue acidified with 3N HCl
to a pH of 2. The resulting precipitated solid was collected by filtration to afford 1.02
g (94%) of a light yellow solid as the desired Compound A. HPLC (Condition A) =

2.99 min. 'HNMR(CDCL) § 7.67 (d, 1H), 7.59 (dd, 1H), 7.49 {m, 2H), 7.32 (m, 1H),
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10 [1,2,4]triazine-6-carboxylic acid HN a NO2 SIN HO
J N To a solution of Conmpound A (825 ng, 2.32 mol)
in THE (2 nmL) and 15 MeOH (1 nlL) was added I N NaCH (6
nm.) and the reaction heated at 60C for 24 h. The
reaction m xture was cool ed, concentrated to renove
the organic solvents, and the pH was adjusted to
neutral with 1 N HCI. The solids were filtered, washed
Wi th Aest(er, 2H54dis) 3d).t o gi ve conpound B. LCVS ( MrH+t)
=328.1. HPLC (Condition A): 3.40 mn. 20 C

5-nmet hyl -4-[ (2- et hyl - 5-ni t rophenyl ) am no]

N-propyl pyrrolo [2,1 f][1,2,4]triazi ne-6-carboxam de
HN NOB. O~-N~~H\ N H N 25 A solution of conpound B
(2.32 mmol ), EDCI (489 ng, 2.55 mmol), and HOBt (345

nmg, 2.55 mmol) in DVF (6 nl) stigred at rt for 1
h, and then n-propyl -59 apj : F, 6.4 mmol)
was added. The reaction was stirréd 4 h and wat er

was added to precipitate the product. The solids were

fiktered ang omerq {0l NbY of Ch#BBundCA i NROSD(1 8y wasladded 10%
silica (33% ethyl acetateée/hexanes) to give conpound C

(0. 79 Pg/C (293mg)and theymixire styrdruaderdisdepsen prijgor fordprayy-, The

> -1 i ik acu ive
3=, 4 o 1 ek Epquh gl of g ol sy oo o o
2.86 Osi8 BHPO%) of Uamgpannd Blas)a coloriess, ghassysolid. HPLE (Conditions A):

1=7.5 \ = 369.3. HPLC (Condition
1??%&;%%1@%55%1.

A): 3.

4-1 (5- Am no- 2- et hyl phenyl ) am no] - 5- net hyl - N- pr opyl pyr
rofo 10 [2,1 f][1,2,4]triazine-6-carboxam de ~I HN
NH2 9 _ ~N ~~H ~ NNJ A solution of conpound C (794
ng, 2.716 nmmol) and 10% Pd/ C (250 ngy, wet)

Et0,C \\m \/)N
N
Compound B (0.18 g, 0.64 mmol) and 0.15 g (0.64 mmol) of 4-chloro-5-
methylpyrrolotriazine-6-ethylcarboxylate (compound 8 of Scheme 8) in anhydrous
15 DMF was stured at rt for 20 h. The reaction was quenched with addition of cold water
and sat’d aq. NaHCO;. The solid was collected, washed with water, and dried in
vacuo to give 0.27 g (91%) of Compound C as a light yellow solid. HPLC (Condition
A: 3.49 min. LCMS M+H" (w/z) 484.

20
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in MOH (20 nL) was degassed and backfilled with
hydrogen three tinmes and stirred 15 for 2 h. The
solution was filtered and concentrated to give
compound D (691 ng, 95%yield). "H NVWVR (CDC13): S 7.94
(s, 1H), 7.73 (s, 1H), 7.53 (s, 1H), 7.23 (m 1H),
7.06 (d, J=8.1 Hz, 1H), 6.53 (dd, J=8.1, 2.2 Hz, 111)
5.86 (br in, 1H), 3.43 (g, J=6.6 Hz, 2H), 2.91 (s,
3H), 2.27 (s, 311)168(m 2 02(t J=7.3 Hz,
314). LCVMB (MtH) 339. 2. HPLC ﬁq»rtuo A: 2.39
mn. 20 E. To a suspensi on i olj 6 mol ) of
conmpound D in 0.3 nL of _;tﬁﬁguadded 1, of ethyl

i socyanate at it The reacfl ture was heated at
50C for 12 h, then cool ed, and isopropan ol was added
(1 m). Thes sRdidntof 0Q7RI(66 nPhdlpéfECompvund UGh 1\WalSf 1IN aq. NaOH and 3
coll ected by vacuumfiltration and washed with 1 M. of

i sopr ot &eQH Frapbeand;a §0TGhop A2 b The MePld vns Tegmeyefldn vacuo and the

N | & c%%"c%o? ‘%‘H}E@g‘ﬁ?@%@ﬂ?&@ﬁ% palc ﬁl"“‘fé’?"“@‘?‘ 60" Ti%‘? rosulting

1 Hﬁ Prepifabed selid Rasidolieqted, 4vahkd with-vate3 aBdrieq, in 2dcp to afford 0.25

2 84 %s%%n,f C%%,om@ ‘tﬁ%@aﬁ\?ﬁﬂ?g sbijt 7 (chndfioh la): 2.93 min

(CDndEKE@hBHﬁT{ﬂW@ZS&In -60 Exanples 83-88 p HN N k
NR's o HH ~NNx NJ H(Hh) 5 Compound having the
formula (11h), wherein R18 has the values listed in
Table 7 were prepared follow ng the procedure

out I'i med f ormizeaep ® B¢ (648haY oﬂtﬁﬁup@@ﬂtb BIXTIGYRihga! $85umol),
in the | ast ste TABLE 7 Ex. R $ Conpound Nane Dat a
VEP RPEEOBig33 signed D) am[ Hpnigisthase (48 %4@@5 mmol) was stirred at 1t for 0.5

[[(ph Y:%gh
noj phgy B nofﬁﬁ Rords, pyrgd‘?lfi‘?ﬁlfl) was added and the mixture stirred

J] [ 1, Zordifthri Ahe credbmixtare was puiifikel bydRP preparative HPLC chromatography
5- Met by i Al L 210GV (Bdfitons A): 2.83 min. LOMS M+H* (m/z) 483.

15

20

25
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[[
| ]

]

[

a
J][1,2,4]triazine-6-
483.

3 Cyanophenyl ) am no] car bonyl

(3- 3.60 nethyl phenyl)am no] car bony
m no] phenyl ] am no] -N- propyl pyrrolo[ 2,1
car boxam de

85 |

met hyl phenyl ] am no] - 5- net hyl - N- propyl pyrrol of 2, 1-

J][1,2,4]triazi ne-6-

Nane Data MS/HPLC 86 4-[[5-[[[(2,3- 526.2 Cl
Di chl or ophenyl ) ani no] car bo Fxaplest-H/| ] ani no] -2 Cl

met hyl phenyl ] am no] - 5- net hyl - N- propyl pyrrol of 2, 1-
f]1[1, 2, 4] t Exzmplesc? bandGaras ol idd able| ywge grepared from Compound D of

4-[[5;

ON 4-[[5-[[[(4-
3.48 27 ]Jami no]-2

car boxam de -61 Ex. R ' $ Conpound

1] anmi ﬁ%‘éé‘é 79 4@ o gpry ‘%P;L}l%ﬁ%g%ﬁ? ﬁ%‘%gl‘[r%%@ %cfﬁfﬁﬂﬁl?! 70, step E.

met hyl - N-propyl pyrrolo[2,1- f][1,2,4]triazine-6-

carboxam de 88 5-Methyl -4-[[2-nmethyl -5- 526.1

[[[[3

CF% (trifluororrethyl)phenyl]a'J =87 mm
o] Tar bonyl ] am no] phenyl Jam i nof= opy!l pyrrolo[2, 1-
Ex | Compound Compound Name Data
7 Lo A-[[5-{[(3- HPLC
oy :'SUF Fluorophenyl)sulfonyl]amin | (Condition
% ‘}_&(’*N o0]-2-methylphenyljamino]- | A): 2.89
P N-[(18)-2-methoxy-1- min. MH*
methylethyl]-5- (m/z) 527.
methylpyrrolo[2,1-
11,2 4]triazine-6-
carboxamide
4-[{5-[1(3-
72 mjg\::‘s’f(jp Fluorophenyl)sulfonyl Jamin fgLngiti on
PSS 0]-2-methylphenyl]aminol- A): 3.23
. LN 5-methyl-N-[(15)-1- min. ME*
H .
@F phenylethyllpyrrolo{2,1- (m/z) 559.
fI[1,2,4]triazine-6-
carboxamide

Examples 73-81

HsC
H
N CHg
~
e W i o

'3
E S ]
N
rl N o
Ry "N)

10 HsC

(Ig)

-

Compounds having the formula (Iig), wherein X and R; have the values listed

in Table 6 were prepared from commercially-available diethyl-2,4-dimethylpyrrole-

3,5-dicarboxylate following the same or similar procedure described above for the

preparation of S-desmethyl pyrrolotriazine,

i5
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f1[1,2,4]triazine-

6-

car boxam de Exanpl es 89-92 The

conpounds naned bel ow were prepared using nethods
procedures descri bed herei nbefore:
89) 1, 3-Di hydro- 3-[ 5- net boxy-6-[[4-(4-nethyl-1-

pi perazinyl)butyl]am no]pyrrolo[2,1-f][1,2,4]triazin-4

anal ogous to the

-yl]-2H1indol -2-0

ne,;

90)

5

1, 3- D hydr o- 3-[ 5- met hoxy- 6-[ [ 4- (4- nmor phol i nyl ) butyl ] am
f] [ 1 2, 4] trraprE 6-y! |

i no] pyrrol o[ 2, 1-

-2Hindal -2-one; 10
1-[ 3-[j8x (2, B- Di Nydro- - ox0- IR i ndol -|3- Hommpupd Napeyr]r Data
ol o] 2,;:5&zTTt1; trTeazirm=6=x 1= - -
1- oxop7r|30pyl | - 44Cng% hyl pi per aziﬂpe; and %Jﬁm[wetboxy gizinf?f
2- Met iyl -5-[ [ 5- et hyl t 6-[3-(2%#1,2,:- prcp ’
oxy] pyrrolof 2,1- f] [4,2,4]triazin- z ;Eﬁ%
62 CLAIMG | Ve claim|1. A nmethod off: PAR®
am nafed pyjrol e conpfising: reactlﬂ ’ ! : ﬁ%
compoyind of| Formula IM: rv R A HAYoRy2 Hn R
is sel : I (O R1"
oc(0) " os(#y) 2R " Eml Eltﬂsk[:;ﬁ(mcthoxy 397.2, M+H
2NR, erein the| groups R and |[Aminoeabenslii- 1.70 min, A
i ndependent|l'y be H a] kyl, aryl, ardﬂﬁ?ﬂphmwﬂmmmo]
het erpcycl d, or cyclopl kyl groups, ¢h7-dimethdpyreiels.1-
together td forma cygl oal kyl, aryl [ld2.4tiagmedycl i c
groupl_any |of which npy be optional [sarboabmidet yt ed, and
the gfBup R, *C(=03NHef| ned a¥s%n al kyd-{[SdMethoxr-al kyl j473.3, M+H
bet erpcycl d, or cycl oal kyl ; 3, {dD8fouBenyl]-2- 2.51 min, A
S(=0 R22, 30 R2i, SC2NR'R - CO, R_'{meth @Oy MRRMHERS,
“NH_, | -NR2,|R2¢c,  -NRi SO NR 4R~, - Ni%,7-8fndRayl-N-[(15)-1-
- NR24(( =0) phenylethyl]pyrrolo[2,1-
if[1,2.4]triazine-6-
carboxamide
76 -C(=O)NH- —~CH(CHs),  |4-[[5-[(Methoxy- 411.2, M+H
amino)carbonyl}-2- 1.81 min, A
methylphenyljJamino]-
5,7-dimethyl-N-(1-
methylethyl)pyrrolo[2,1-
f1[1,2,4)txdazine-6-
carboxamide
77 -C(=0)NH- e 4-[[5-[(Methoxy- 460.2, M+H
A N amino)carbonyl]-2- 1.30 min, A
methylphenylJamino]-
5,7-dimethyl-N-(2-
pyridinylmethyl)pyrrolo{
2,1-f][1,2 41triazine-6-
carboxamide
78 -C0O,- H 4-[[5-[(Methoxy 370.2, M+H
amino)carbonyl]-2- 2.21 min, A
methylphenyllamino]-
5,7-dimethylpyrrolo[2,1-
Al[1,2.4]txiazine-6-
carboxylic acid
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R25, -NR24C02R25, -NR__, C(=O) NR24R25, hal ogen, nitro,
or cyano; Ais selected fromR2X or E, where X is
selected from -0-, -0C(=0)-, S, S(=0)-, -SCz ,
S(=0) , --C0s NRro, -NR1O0a=0O--, -NRloC(=0)NR1l1-,
-NR10002-, -NR ,SOz , -NR10SO2NR11 SO2NR, 0 ,

-C(=O NR, O, halogen, nitro, and cyan, or X is
absent: _and F is an electron withdrawing group: or R

t aken[togetlheFEINE-A  caf Form an ¢hliSdMethpxyubst i {482.1, M+H
tuted|saturfated or unsat iy atdd” ar ongamigolsarbonyl]-2- 1.21 min, A
heterpcyclijc ring; R2 is sel ected fimethyiphenyllaypdhodgen,
provided thHat R is npt hydrogen if |X7idémeth@cAQ3-(4-

SO, -| -NR|0CR-, or [-NRIDSO , (i i|inorhilmyDetiykpyryal,
and al kynyl| optionallly substituted [ofR2iiF]liR 4]loidzomer6-
R26; (iii) {faryl and heteroaryl opti dxymédebst i t ut ed

with tgg td tdeeeNB, | (1 bet er ocy£|[s-[avetheyy| oal ky480.2, M+H

optiopal |y |substituted W thNkETO (Fhino)rboyl)-Br ee [1.39 min, A

R22, and/or| having a | car - car bon |BetgigRerdii]adidod 4

carbop atons; or (v) --C(ORt' Vmerf‘ﬂaﬁnétﬁy]bw_[m

al kyl{ arallkyl, halo,{ OR', OC(O R"'plpm gﬂ olo[
[ 24

174

OC(O)NR'R''}], OS(O RH', (B(O)NRR" ar e
each [ nde- |pendently selected from } de aral kyI

het er ggy—qo- & Ot Ky f,c O R armgly: ] H
a cycloal kyI(',g(' aFy| of hctohpexel o %@? h@ \éﬁ{ox% mﬁ-‘;&‘
is apsent [if X is hal ogage” nitro or ]__ ' ’

selected fromH, OH |C1-C6 al koxy, 4l %hsﬁy ino}-

per fl poroalikyl, -O (dLl-C6) perfl uorg

cycl opl kyl ,| heterocyclle, aryl, arall

Ipytiolo[2,1-
car ba| koxy,l car boxam’ do, cyan, hal ( 86'
subst Hut-ed 1-ne; , , [CATDOEASNS + R3"

CH2SR3,

Example 82
4-[[5-[[ (Ethylamino)carbonyl]amino]-2-methylphenyljamino]-5-methyl-N-propyl
pyrrolof2,1-f1[1,2 4]triazine-6-carboxamide

5
4]
HN\/©\ NJL NN
o Ny H H
- : N A
A. 5.Methyl-4-[(2-methyl-5-nitrophenyl)amino]pyrrolo[2,1-f]
[1,2,4]triazine-6-carboxylic acid ethyl ester
10 v

I-Iﬂji:j\ NO;,

0 Y

] \ "‘mJ
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OC(OR3, OC(OOR ", OC(ONR3"R3", OS(O 2R3, and

OS(O 2NR, R3"; the R3 and R,/ " groups are each '

i ndependently H, al kyl, aral kyl, heterocycle,

cycloal kyl, or aryl. R3 and R3" when taken together

may forma cycloal kyl, aryl, or heterocyclic group,

any of which may be optionally substituted; R2" R2q,

and Res are independently selected from hydrogen,

al kyl, substituted al kyl, aryl, substituted aryl,

heterocycl o, and substltut ed beterocycl o; Rp and R

are | ndepenﬂéﬁﬁplewwfsﬁcmpﬁmmmm@@é 12, 8.42Inkyél) and 3-nitro-3-
subst i ry

cycl oa’ltr"lk;"&l?pI su sbdtlgt é'mé]?/éci (%H’%ﬁagé%danfﬁﬂym Water
substi ﬂ@ﬁ o )ves eddedyorere30 WBin afhdltlm sohitioa tséded fod mMiadgoy which the pH

suhst i l,.aryl. subs uted aryl )
he?‘ir o%j%écaf%gm%g lrig & mﬁ X’ftats%tdaqﬁgagﬁ‘géyé‘lﬁ% S&d\ét“}eer? filtered, washed with
sel ect eatef, andirial t0 gb@ cofnpbiddu (58 ) 85 % halipal Kite/tan solid.

oxo (=0, nitro, cyan, -SR2$, - OR2a, --NR2aRH,

-NR, 852, -NR28SO2R2s, -S02R23, -SO2NTt R2s,

--C2R2s, =0 Rza, =0 NR28R29, -0OC(=0)Rza,

- OC( =(%NR28R29 - NR2aC( =0) R29, -NR28CO2R29, =N CH,

=N 0-By ky|S'MﬁF*Wﬂ&-m&é!ml-ﬁ;m?eekwﬂ)m}wvmqﬂ%m 0

t hjpee R2, [Q,iqgﬁﬁﬂﬁé]-&&%b laejg substituted with oxo

(=O), one to three R2" or Raving a carbon-carbon

bridge of 3 to 4 carbon atons; and beterocyclo option.

ally substituted with oxo(:O), ong to three R2.,, or
havi ng a carbon-carbon bridge of %4 carbon atons;
wherein R and R, are each i nde¢pétident "= sel ect ed
from hydrogen, alkyl, al kenﬁ;&rfﬁu, aral kyl ,

C, .,cycloalkyl, and C, _, heugro !;L,é, or may be taken

together to forma C, , beterocycle; and wherein each
Rea and R29 in two is optionally substituted with up

to two of malakBluticRbieMYhounid @2S @ng, E@b%&?L n THF (2 mL) and

haI oal kox nitro, am no, dr ox
O P MAOH (DAL A adtbb ASNAORD Gl Syihe kst oK§a°C for 24 b
RZ, ' She ?éa@ﬁ&nelgxﬁtﬁg Walkdotda, c&ictnu Ao fe AN ML organic solvents, and the

substituted
pH was adjusted to neutral with 1 N HCl. The solids were filtered, washed with

water, and dried to give compound B. LCMS (M+H") =328.1. HPLC (Condition A):

3.40 min.
20
C. S5-methyl-4-[(2-methyl- S-mtrophenyl)ammo]-N-propylpyrrolo
[2,1-fi(1,2,4]triazine-6-carboxamide
Hrnmz
a S
~N N
25

A solution of compound B (2.32 mmol), EDCI (489 mg, 2.55 mmol), and
HOBt (345 mg, 2.55 mmol) in DMF (6 mL) was stirred at rt for 1 h, and then n-propyl
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with one to three R 2, wherein each R group is

i ndependently sel ected from hal ogen, hal oal kyl

hal oakoxy, nitro, cyan,-SR 9, - OR39, - NR30R32,
-NR30S02, -NR30SO2R,,, -SO22R30, 502NR O'31 -CO2R,,,
=0) R30, - X=0) NR3oR3" -0OC(=0)R, c, -0OC(=0) NR, oR32,
-NR, C(=0) R32, - NR30002R3,. and a 3 to 7 nem bered
carhocyc|ic or heterocycllc ring optionally sub-

sti t ut zdingi(Q-A8 allk§44 mineY) wge addery a‘hg;@;acmg; wangfirred for 4 h and water
hal oal gr&ﬁct. e A8 dsWerk YilBRd M Flrfidd via column

R. and are ea pendently sel ected from
hy dr og@mmatag#@hs: orahk@r{ﬁﬂ% edhyg hcetim\mm%) to give compound C (0.79 g,

o oget YA DB s mwgnlt&&lt:{ eﬁg{%ﬁé@%ﬁg 881 P8 158792 (m, 280, 771 s,

selfct B, T3emitke, 4gmgm ms%gbsNﬁ, mg)v\,gn‘%@tﬁé O, 2H), 2.86 (s, 3H),
an e
oo bl (A Ir e PID el S o st by bEM @R e . HPLC

or uns@q,ﬁa;ubgt d3 42 mén.al kyl, aryl or hal o- genated
al kyl; with chI oram ne in the presence of a base to

form a conmpound of Forrmula V: -64 V R A\:D. RN

'\'0" 2D A mﬁﬁ@gﬂ@k fﬂﬁﬁ%ﬁ&@a&a{mwémsﬁ -NiopYipdrrolo

R, “wher el n:
10 [2,1 _)‘]{1,2,4}tnazme-6-carboxanude
HN NH,
o
-~ n N N‘N';l

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

15 for 2 h. The solution was filtered and concentrated to give compound D (691 mg,
95% yield). 'H NMR (CDCl): 8 7.94 (s, 1H), 7.73 (s, 1H), 7.53 (s, 1H), 7.23 (m,
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,
1=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.

20
E. To a suspension of 25.6 g (0.076 mmol) of compound D in 0.3 mL of DCE
was added 22 L of ethyl isocyanate at it. The reaction mixture was heated at 50°C
for 12 h, then cooled, and isopropaaol was added (1 mL). The resulting pﬁ:cipitated
product was collected by vacuum filtration and washed with 1 L of isopropanol and

25  dried in vacuo to afford 19.6 mg (63%) of the titled compotnd as a pure product. 'H
NMR (CDsOD}): 6 7.94 (s, 1H), 7.70 (s, 1H), 7.60 (s, 1H), 7.23 (br s, 2H), 7.44 (d,
1H), 3.23 (g, 2H), 2.84 (s, 3H), 2.24 (s, 3H), 1.66 (m, 2H), 1.16 (t, 3H), 1.02 {t, 3H).
LCMS (M+H") =410.2. HPLC (Condition A): 2.82 min.



R, is selected fromH, alkyl, aralkyl, OR, OC(ORf,
O(OOR ', C(ONRLR,", OS(O_R ", and OS5(0O 2

NR,'"R ', wherein the groups R and R ' may each

i ndependently be H, alkyl, aryl, aralkyl,

bet erocyclio, or cycloal kyl groups, or may be taken
together to forma cycloal kyl, aryl, or beterocyclic
group, any of which nmay be optionally substituted,

and the group R "' is defi n%@%lmﬁké(yl’ aryl,
aral kyl, heterocyclo, or cycloalKyT; -SCH,, |ICY=0 Rv

-S(=O Rz, -SO Ri 2, -S02NR24R2s, Q01R_,, -C(=0
NR24R25, -N 12, -NR24R2s, -NR21SQ NRR4R: s, '
-NR- | S2R , - NR24C(=0) R2s, - NR24CO 0

-NR_, C(=O NR. Rzs, hal ogen; nitrg n;JLA IBgR X or
E, where X is selected from--diN - ¢ (:_%O)-N - 8-,
~SO C(=0)-, --CO-, -NR O c =0, " R oc
(ZONR'-, -NR 000,-, -N -NR, 0SO NR, | -,
-SO,NR, p , -C(=0) -, h Z nitro, and cyano,

or X is absent; an EHs an el ectron w thdraw
group; or Rl, taken together with A can form an
optional |y substituted saturated or unsaturated

ar@gmat i ¢ orCigioah®BWGhs Ge Fé Ihrehf f isted i

(i) hydrogen, provi de.dgthatrﬁglza(iﬂ?’r‘{%t hygfsg%gﬁmiv?ﬁ%}mstedmnme
- S( =0)” et gespared folfovgngihe presedure pptlinstior Exymple 894 using different

al kenyibocvaiiths2h &ﬁéq%ltstgllgti onal Iy substituted wth up

to four Ige,s; (iii) aryl and heteroaryl optionally

substituted with up to three WABIEY) heteroryclo and

cycl oal kyl optionally substituted wth oxo (=0), up

to three R2" and/or having a carbon-carbon bridge of

3 to 4 garhen 4dtons; d (v) -€(ORMhere 1S H Qg

al kyl , ralﬁﬁ'yl 1 hal o, Btre " OO R ,""’6?5%‘5)%‘85%“', Data
OC(ONRtRL", O3(O R6', OS(ONRR, and Rb and Rt" @QM&HPLC

each i nde
83 @ 5-Methyl-4-[[2-methyl-5- 458.2
[[(phenylamino)carbonyl]ami .
% nolphenyljanminol Ve 3.40 min
propylpyrrolo[2,1-
Al1,2,4]triazine-6-
carboxamide

84 Q 5-Methyl-4-{[2-methyl-5- 4725
3
% [[I¢ 3.60

methylphenyl)amino]carbony
1Jamino}phenylJamino]-N-
propylpyrrolo[2,1-

f1l1,2 4 triazine-6-
carboxamide

85 CN 4-[[5-[{[(4- 483.3
,?7’©/ Cyanophenyl}anﬁno]?arbonyl 3.48

Jamino}-2-
methylphenyl]aminoi-5-
methyl-N-propylpyrrolo[2,1-
AI1,2 Altriazine-6-
carboxamide
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pendent |
clo or

cycl oal kyl ,

absent i

selected fromH OH C -C6 al koxy,
per fl uoroal kyl

bet er oc

cycl oal kyl ,

y selected fromH, alkyl, aralkyl, heterocy-
or Ra and R''" together forma
het er ocycli o group; however
nitro or cyano; -65It,
al kyl, C -Co6
-O Cl1l- C6 perfluoroal kyl cycl oal kyl ,
ar \l| a_r_a_l__k_y_lT__aC\

R2 is
is

aryl or
f X is hal ogen,

clo
O

car boxa
am ne,

00(0)R3
0S5(0 2
i ndepen
cycl oal
may for
any of
hyr dr og
from h
substit
hct croc
from hy
substit
het er oc
and It,
al kyl ,

het er oc

jent?y,k

ut ed ar il

substi t U
ycl o,

Data
MSHPLC

widnx.cyano hakggen, ari
NO2, OR,|, CH2OR, ', CH2NH
OC(O) JR3, OC( O NR3' R3'

the—tt—and—n—

, alk raI kyl
aryl 4R ahd RS
oal kyl ,

my be oﬁklonall)

and

3drc Edbll 5262

i itk o

S
CP 2
and, R are eachl]i "E@ﬁYPVI &%kt ¢
alk |, substituy yl
4 CarbERAIe | |1 vt o

hr\f cr {"{"\I| co]

EhbiEdr | y selected
repbeyylJampelcarbony
aminalizot ed cycl oal kYl

substituted ha&edwiphgayldpmipo]-5- R
ependent |y sel e¢msthyl HPPﬂyﬁﬂngd
ted al kyl, aryl |fBubditiiezieetd- aryl ,
d substituted betwbommieo;, R 2 is

Kyl , or
m a cycl
whi ch n
ef; It,

ydr ogen,
Lted-ary

yck??
drogen,

|

14

d

476.2
3.48

d

£ ing
bstitw
c oal kyl , H

e and
aIk

ycl o, and
are ind

ar

al kyl ,
het er oc

subggi t U

ted aliyd . aryl] souasjid-[oagetByl)s-, 526.1

ycl o, or

(a)
RN H

reac

b ted b I
subs e eTgEgcyc 0; conprising 3.87 min

conpOURd oér,f or MitifludtdmetnylpherjadinD
o]carbonylJamino]phenyl}am
ino]-N-propylpyrrolo[2,1-
1,2, 4ltriazine-6-
carboxamide

ting a

Examples 89-92

The compounds named below were prepared using methods analogous to the

procedures described hereinbefore:

5
89)  1,3-Dihydro-3-[5-methoxy-6-[{4-(4-methyl-1-
piperazinyl)butyl]aminolpyrrole[2,1-f]{1,2,4]triazin-4-yl]-2H-indol-2-one;
20) 1,3-Dihydro-3-[S-methoxy-6-[[4-(4-morpholinyi)butyl]amino]pyrrolo[2,1-
f][1,2.4]triazin-4-yl}-2H-indol-2-one;
10 9D 1-[3-[4-(2,3-Dihydro-2-oxo-1H-indol-3-yl)-5-methylpyrrolo[2,1-
f1[1,2,4}triazin-6-y1]- 1 -oxopropyl]-4-methylpiperazipe; and
92)  2-Methyl-5-[[5-methyl-6-[3-(2H-1,2,3-triazol-2-yl)propoxylpymolo[2,1-

f][1,2,4]triazin-4-ylJamino}phenol.
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wherein R' A and R3 are defined as herei nabove, and D
-C(=O OR, wherein Ra isselected fromH or

substituted or unsubstituted C,-C6 al kyl or aryl;

Wth chloramne to the presence of a base to forma

compound of Forrmula V, V AR n,1 NNH wherein It,,

A, it, and D are defined as herei nabove; (b) further

reacting the conmpound of formula V with an ani de of

formul & [R6HsO NH2, wherein R6 is defined as

her ei na'b'cve—to formthe conpound of formula Vf. 3.

The net od Ia|m2 fur her rising. (a)
reacting:y X @@'@ﬁ(g Orm Yﬁﬂf%ﬁ’ %% t h a hal oge-
nati ng ag n orma conpound of formula VII: -66

Vit R3 Hal "'N ANN "N- R P4 wherein Hal is a
selected fromF, O an® Br; (b) further reacting the
compound fornmul a ith a reactant R-ZR R ;
wherein: Zis sele mO, Sor N BisH R is
substituted aryl g substituted with NHSQ2al kyl ,
substituted heteroaryl, or an optionally-substituted
bicyclic 7-11 nenbered saturated or unsaturated car-
bocycl iwewim heterocyclic ring; and Rs is hydrogen,
al kyl , Rris siebst franutiedkydlaklbl, ORr,0V(@)R, t hat
OC(O)OR,', OC{O)NR,R,", OS{0),R,", and OS(0)
NR,'R,", wherein the groups R," and
R, may each independently be H, alkyl, aryl, aralkyl,
heterocyclo, or cycloalkyl groups, or may be taken
togetber 1o form a cycloalkyl, aryl, or heterocyclic
group, any of which may be optionally suhstituted, and
the group R, is defined as an alkvl, aryl, aralkyl,
beterocyclo, or cycloalkyl; —SCH;, —OQ(=0)R,,,
—S(=O)R.,, —SO;R;., —SO,NR, R.;, —CO-R.,,
—C(=0)NR,,R;;, —NH., —NR_ R,
—NR;;SO;NR; Ras, —NR;,SO-R,,, —NR,,((=0)
R.5, —NR,,CO.Ry5, —NR; C(=0)NR;,R,s,
halogen, nitro, or ¢yano;
A is selected Trom RoX or E, where X is selecled from
—0—, —00(=0)—, —5—, —S(=0)—, —S0,—,
—O(=0)}—, —CO,—, —NR,—, —NR;((=0)—,
—NR,,C(=0)NR,;—, —NR,;,CO;—,
_NRJUSOZ_’ —NR 117 s 2 10
—~-C(=0)NR,;—, halogen, nitro, and cyano, or X 15
absent; and E s an electron withdrawing group; or R,
taken together with A, can form an optionally subsh-
tuted saturated or unsaturated aromatic or heterocychic
ring;
R, is selected from:
(i) hydrogen, provided that K, is not bydrogen if X is
—S§(=0)—, —S$0,—, —NR,,C0,—, or
"""'NRmSO:_-
(it) alkyl, alkenyl, and alkypyl optionally substited
with up to four R,;
{iii) ary} and heieroaryl optionally substituted with up
to three R_;
(iv) heterocyclo and cycloalkyl optionally substituted
with keto (==0), up lv lhree R.,, and/or having a
carbon-carbon bridge of 3 to 4 carbon atoms; or
(v) —C(O)R? where R® is H, OH, alkyl, aralkyl, halo,
OR”, OC(OHR™, OC(O)OR”' OC(O)NR"R"‘ 05(0)
R”, OQ(O)NR"R‘" and R and R™ are each inde-
pendently selected from H, alkyl, aralkyl, heterocy-
clo or cycloalkyl, or R® and R® together form a
cycloalkyl, aryl or heterocyclo group; however R, is
absent if X is halogen, nitro or cyano;
R; is selected from H, OH, C,-C; alkoxy, alkyl, C,—C;
perfluoroalkyl, —0O—(C,-C,) perfluoroalkyl,
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when Zis O or S, one of R or R 1is absent; or
alternatively, R and Rs taken together with Z form an
optionally substituted aryl, or an

optional |l y-substituted bicyclic 7-11 nenbered aryl or
bel eroaryl; wherein in either case the substitution
of the aryl or the bicyclic aryl or heteroaryl may be

by a substitut edy Rl URalRsh lam, IHhednaldimhey, cycl oal kyl,
aryl or heteranMoxMSEjaﬁoUGn(tgﬁn, akafde, [s@sfina@ conpound of
Formula 1, (0 Raise, X0/ &Ry, RH0R,f ZNPARS NHSRAN R and
R (c¢) optlonaPF@)Rs‘f GFOHE:" PEQMTRLRG QslfézReorrpound of
Formula (1) tolnd @gﬁdﬁal Cmﬁf é'%\‘PF ‘%i]%”ceptable
salt or solvate Lo { Py gle, cI aim 3
wherein, in themgﬁgﬁ @QIBMB&,; R HeroQdtic %g R is
substi t ut ed arybf vidch haymaepuanrauysm&d,su stil ent s Y-R

where Y is C og, N.ands B{ Bard SrdepHBhafCLRAkal oM hydr ogen,
al kyl, substit Ubyadzealkkyl substityed G AK Ylbstinueddryt) |
subst i tut ed ary beeroyeib.anduobsitia beterebydubst i t ut ed
het erocy- cl 0; rRaad RBSreliSicpehatiily S148Q b argtaal kyl . 5.
The nmethod of chigilLmuBsiwizerivh dheswwsactant. B- ZNR, 4R,
used in step (byrlpatkylg WWB@)W‘M pherdpemul a VI
Vitt (Ri,)n X RPpiteromydoherein Y is selected from
-C(=O)NR23 , - NRWRlectqdSop iRD, substintef oS @pl, sibstyy - SO
NR2, ~-: Bis 11t,u1ed aryl, heterocyclo, or substinted hetemcyclo
R, is selected from halogen, trifluoromethyl, haloalkoxy,

oxo (=0), nitro, cyano, —SR,;, —OR,,, —NR, R,

—NR,,50,, —NR,,SO,R,,, —S0O,R_,,

—S0,NR 3R, —C0, Ry, —Cf=O0)R 5, —O(=0)

NR;gRz5, —OC(=0)R,,, —OC(=0)NR.R,,;

—NR,,C{(=0)R.,, —NR_,CO,R,,, =N-—0OH,

==N—0O-alkyl; aryl optionally substituted with one to

three R,,; cycloalkyl optionally substituted with oxo

(=0), oe to three R,,, or having a carbon-carbon

bridge of 3 to 4 carboon atoms; and heterocyclo option-

ally substituted with oxo (=0}, one to three R,,, or

having a carbon-carbon bridze of 3 te 4 carbon 2toms;

wherein R, and R, are each independently selected

from hydrogen, alkyl, alkenyl, aryl, aralkyl,

C; cycloalkyl, and C, ,beterocycle, or may be taken

logether to form a C; jheterocycle; and wherein each

R,, and R, in turn is optionally substituted with up to

two of alkyl, alkenyl, halogen, haloatkyl, haloalkoxy,

cyano, nitro, amino, hiydroxy, alkoxy, alkylthio, phenyl,

benzyl, pbeayloxy, and bepzyloxy;

R 1s selected from alkyl, R, and C,_,alkyl substituted
with one to three R,., wherein each R, group is
independently selected from halogen, haloalkyl,
haloalkoxy, nitro, cyano, —SR.,, —OR 34, —NRyoRA,,
—-NR;OSOZ, ‘—NRJOSD::R:u, “""SozR:o,
—S0,NRoR 3y, —00,R;50 —C(=0)R,,, —(=0)
NR3oR3y, —OC(E0)R,:, —OT(=0)NR;;R;;,
—NR,oC(=0)R;, —NR;,CO,R,, and 2 3 1o 7 mem-
bered carhacyclic or heterocyclic ring optionally sub-
stituted with alkyl, halogen, hydroxy, alkoxy, haloalkyl,
baloalkoxy, pitro, amino, or cyano, wherein R,; and
R,, are each independently selecied from hydrogen,
atkyl, alkenyl, aryl, aralkyl, C,_.cycloalkyl, and
heterocycle, or may be taken together to form a C, -
heterocycle; and

D is selecled from the group consisting of —CHO, CN,
—COR,,, —C(=0)OR,, and R ((O)NH-—, where R,
and R, are cach independently selected from H or
substituted or upsubstituted C,~C, alkyl, aryl or halo-
genated alkyl; with chloramine in the presence of a
base to form a compound of Formula V:
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Rs is hydrogen or alkyl; Rra is selected from al kyl,
hal o, trifluoronethoxy, trifluoronethyl, hydroxy,

al koxy, -67 al kanoyl, al kanoyl oxy, thiol, alk'ylthio,
ureido, nitro, cyano, carboxy, carboxyal kyl,

car banyl, al koxycarbonyl, al kylthiono, aryll hiono,
aryl sul fonyl am ne, al kyl sul fonyl am ne, sul fonic acid,
al kysul fonyl, sul fonam do, and aryl oxy, and each R13
may be further substituted by hydroxy,val kyl, al koxy,
aryl, or aralkyl, and n 6 an integer between 1 and 3;
R18 and R23 arc each pendently sel ected from

hydr ogen, al kyl, cycl a@al ; heterocycl o, al koxy,
aryl, and aryUheteWocyG{o substituted with one to
three R except that whéf Y is -NR2, SOz , Rigis
Cl_CQal kyl or aryl optionally substltuted wWith one to
three R19; ZafB-rd % rapitreregratrd d&etiaddcurrence i s

i ndependently selected fromalkyl, hg]o,
trifluoromethoxy, trgfludronmethyl, hydroxy, alkoxy,
al kanoyl , al kanoyl ox iol, alkylthio, ureido,
nitro, cyano, car car joxyal kyl , carbanyl,

al | coxycarbonyl, al k4™ ¢ aryIIhlono

aryl sul fonyl am ne, qlkytsulfo yl am ne, sulfonic acid,
al kysul fonyl, sul fonam do, and aryl oxy, wherein each
R13 and/ or .group may be further substltuted by

hydr oxy, aI %m%H%04yhm§gy L 6. The net hod
of claims" 6 3 épgg used in step
(b) is: (RDmRkihmhm AROR," rv Q0 7. The

nmet hod of chﬂwaﬂ@mﬁﬂmhhﬂmwnﬁmmWM@m@ga&eact|ng t he
conpound of %Cbﬂlﬁiﬂmapﬂomwﬁ’era’eepwmqugmlal and Xis -COO,

with an an1ﬁ§° tmn i u OR ‘“U@*ng an am de cou-
pl i ng agent ,deﬁ’f, A S g @mﬁwyc ofrml allB (Rrs)a

X, cycloalkyl —scua, —O0=0)R.;, —S(==0)R,.,
—SO;R;;, —SO.NR,R,y5, CO,R.;, —C(=0)
NR24R25: ""NHz: _N—R24R25= _NRZJSOzN-RMRx’
—NR..,;S0,R,,, —NR,,C(=0)R,;, —NR,,CO.R.,
—NR,,({=0)NR,,R5, halogen, nitro, or cyano,

Ais R X or E, where X is selected from —0—, —OC
=0)—, —5—, —8(=0)~-, —50,—, —(=0)—,
—L0;—, —NRyo—, —NR,;O(=0)—, —NR,,C

=0)NR,,-~, —NR,,CO,—, —NR,,50,—,
—NR;480,NR;;—, —SO0,NR,;—, —C{=0D)
NR,—, halogen, nilro, and cyano, or X is absent; and
E is an elecron withdrawing group; or R,, taken
logether with A, can form an optionally substiuted
saturaled or unsaturated aromatic or beterocyclic rng;

R, is selected from:

{i) hydrogen, provided that R, is not hydrogen if X is
~8(=0)—, —80,—, —NR,,CO,—, or
“"‘NRJOSO:"“s

(i) alkyl, alkenyl, and alkynyl optionally substituted
with up to four R,;

(iti) aryl and heteroaryl optionally substituted with up
to three R,;

(iv) heterocyclo and cycloalkyl optionally substituted
with oxo (=0), up 1o three R;,, and/or baving a
carbon-carbon bridge of 3 to 4 carbon atoms; and

{v) —C(O)R? where R® is H, OH, alkyl, aralkyl, halo,
OR", OC(O)R™, OL{OYOR®, OC{O)NR*R™, OS(0)
R", OS(OINRPRY, and R® and RY are cach inde-
pendently selected from H, alkyl, aralkyl, beterocy-
clo or cycloalkyl, or R* and R¥ together form a
cycloalkyl, aryl or heterocyclo group; however R, is
absent if X is halogen, nilro OF Cyano;
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RR FLd 1' RI RIORRN N~i O NRc Rl wherein R13 is
sel ected fromal kyl, halo, trifluoronethoxy,
trifluoronethyl, hydroxy, al koxy, alkanoyl,

al kanoyl oxy, thiol alkylthio, ureido, nitro, cyano,
car boxy, carboxyal kyl, carbanyl, al koxycarbonyl,

al kvl t hi ono, arylthiono, aryl suI fonyl am nc,

al kyl sul f onyl n | f | fonyl ,

sul f onani do, zﬂn qw{#‘mé)% ka’ g,E ° and/or R19
group may be fucryadmfl,h&uh&tolat—yu 1kbyxdaryﬂi.-bﬁxy, al kyl ,

al koxy, aryl, marbmahd(ykmoanldgRaagnnle,ssulgethtecbt ed from
hydr ogen, al kylmms@'lﬁ?s oaI kyl, aryl,
substituted ar ?C(O) 5t ‘@%fé:el é@ POl tut ed

bet erocycl o. - h den fghg ,@L,mez wherein in
step (a), in th&cloap}yror aJynaz ndﬁmvmsulm&nh&gmheR is

sel ect ed from hydfoagencloaaCd, or bete@iclic ro@GH3, - SH,

- SCH3, - OC(=0) RP whichnzy beptirgedly substitggdp o> - SCPNR2, R23,
-C2R, " - C(=ORs sNRIAROE, - NH2, - NR21SO, NR24R25,

-NR2, , SO2R22, r, NR24LCErQrd: ibdBrpdentNREGD), Rk,

- NR21( g=0O) NR24 R2&qcedhaiiybgstituee #iliyt, wrg, stbstineef grio; R3 i S

sel ected from Heerepeo, @ 2bgingg belgwghs al kyl , Cl- C6

per f | ucr oal kylRso 20d3R,Cre @8 pepdertfy Isqfﬂfdéa#llbwogeﬂs cycl oal kyl ,
het erocycl o, ar 3" i NS ”‘3’1 oEatatRoxy,

car boxam do, cy M '°d n>e °a & hmmgucbs‘fl t ut ed
am ne, %l}:'ﬁ*?’ CJ | 2SR3,

(I:(O) R3, (I:(Okefgm L, aryl, s and
0S( O 2NR, ' R3! E:,cl}g:%mag,gm&d he@bQUPS are each _

R.. is alkyl, substituted alkyl, aryl, substituted aryl,
heterocyclio, or substituled beterocyclo;

comprising:
(2) reacting a compound of formula TV,

v
A -

P

N
H

wherein R,, A and B, arc defined as hercinabove,
and
D is —C(=0)OR,, wherein R, isselocted from H or
substituted or unsubstituied C,—C; alkyl or aryl;
wilh chloramine in the presence of a base o form a
compound of Formula V,

wherein R, A, R,y and D are defined as hereinabove;

(b) further reacting the compound of formula ¥V with an
amide of formula R.C(==O)NH,, whercin R, is
defined as hercinabove, to form the compound of
formula VI

3. The method of claim 2, further comprising:

(2) reacting the compound of formula VI with a haloge-
nating agent to form a compound of formula VII:
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i ndependently H, al kyl, aral kyl, heterocycle,

cycloal kyl, or aryl. R3 and R3" when taken together
may forma eycloal kyl, aryl, or heterocyclic group,
any of which nay be optionally substituted; A is R2X;
and X is selected from--CO2 , -NR 0C(=0O-, and
-C(=ONR, o, or Xis absent; R is selected from
hydrogen, C, -,alkyl, substituted C, -,al-yl, aryl,

aral kyl, substituted aryl, substituted aralkyl,

cycl oal kyl, substit®ed cl oal kyl, heterocycle, or
substi tuted heterocy . optional | y-substituted
cycl oal kyl al kyl o roglcloalkyl;, R is selected
fromaryl or het,ero%yl Nubefituted with one R, and
zero to three R 3; R and R 0 independently are

sel ected from hydrogen and Iower alkyl; Rs is

sel ect ed fr omdintriogerscd adnkic| ansBbSt i t ut ed al kyl
aryl, substb fugieeehcde yik coctpepdfogoi Mioyith subst i t ut ed
het er ocycl g ““RR7RRE="14 or hal ogen; R' is sel ected
from carbafjyly,. Sul’Fonaffido, aryl sul fonyl ami ne, or
urei do, eagh QfsidaiaGharh SbLRL QR NE3d Ly, subst i tuted with
up to two o‘%;my% gﬁdyqlqugldgﬁéyﬂa;xgnionﬂubﬁggtﬁcﬂlt ed al kyl,

al koxy, aryfpexe mEberpacietureledypf uosagirptdd <dr al kyl, or R12
s al kyl sul FGH AT, SRl achoggur rence i s

[ ndependentivycg&é"’f @aql}tygcfm'f [€")) mai I%yl,m,;sd,lbst ituted al kyl,
hal 0, tri f uaroneddiaxadR; atcn iofdberedionetshy| , - OR, 4,

-1' . (=0 al kg{;ﬁ%;ﬁ!; L R Eﬂm&‘b{rﬂwiﬂaﬁe, SR, 5, - N2,
CN, - CO, R S s .,b%‘m%ﬁm% b - S(=0) ary4
-NHSQ2 ar yl afRlor' beterbdiS@y batly ki wlbstitneS@RNIHER- , , - CONHRL" and
- NHC( =0O) NHRMed aliggy giclpaliylef erdetatint elsviyerly dr ogen, al kyl

or aryl; R tgoewdatieomdlafr om hydrogen or alkyl; R,
is selected from hydrogen, alkyl, arahkyl, or

al kanoyl; R/, is sel®cie€d from hydrogen, bydroxy,

al kyl, substituteds al kyl, al koxy, aryl, substituted
aryl, or aral kyl;

A AL

N Rg. and

R

(¢} optionally, further reacting the compound of Formula
(I} to form a pharmaceutically acceptable salt or solvate
thereof.

4. Tbe metbod of claim 3 wherein, in the reactant
B—ZR R, of step (b), R, is substituted ary] with one or
mose substiluents Y—R g, where Y is C or N and R g is
selecied from hydrogen, alkyl, substituted alkyl, cycloalkyl,
aryl, substituted aryl, beterocyclo and substituted beterocy-
clo; and R, is H or substimted alkyl.

5. The method of claim 3 wherein the reactant
B—ZNR R used in step (b) is a compound of the formuta
YHI:

VI
(Rig)r

e N ~Rie

wherein Y is selected from —C(==0NR,;—, —NR,.C
(=O)NR 33—, —NR2,80,—, or —SO;NR;:—;
B sl
R is hydrogen or alkyl; R ; is selected from alkyl, halo,
inflvoromethoxy, trifluoromethyl, hydroxy, alkoxy,
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R" Rs, R¢c" R" R,, R4, and R25 are independently
sel ected from hydrogen and al kyl; and R22 is al kyl or
substituted alkyl. 9. The nethod of claim 2 wherein
step (b) is performed in the presence of an acid. -69

alkanoyl, alkanoyloxy, thiol, alkylthio, ureide, nitro,
cyano, carboxy, carboxyalkyl, carbamyl,
alkoxycarbonyl, alkyltbiopo, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulifomic acid,
alkysulfonyl, sulfonamido, and aryloxy, and each R,
may be further substituted by hydroxy, alkyl, alkoxy,
aryl, or aralkyl, and o is an integer between 1 and 3;

R,; 2nd R, arc cach ipdcpendently sclected from
hydrogen, alkyl, cycloalkyl, heterocyclo, alkoxy, aryl,
and aryl/heterocyclo substituted with one 1o three R,
excepl thal when Y is —NR,:80,—, Ryp is Cy_salkyl
or aryl optionally substituted with one to three R;g; and

R,, and R,, at-each occurrence is independently selected
from atkyl, halo, trifluoromethoxy, (nfiuoromethyl,
hydroxy, alkoxy, alkanoyl, alkanmoyloxy, thiol,
alkylthio, ureido, pitro, cyano, carboxy, carboxyalkyl,
carbamyl, alkoxycarbonyl, alkylthiono, arylthiomo,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid,
alkysullonyl, sulfonamido, and aryloxy, wherein cach
R,; and/or Ry, group may be further substituted by
hydroxy, alkyl, alkoxy, aryl, or aralkyl

6. The method of claim 5 wherein the reactant

B—ZNR R used in siep {b) is:

(Rys)e
N
I 5]8 X
TN = N

o)

7. The method of claim 3 further comprising reacting the
compound of formula I, wherein R, is H and X i 00—,
with an amine of formula R, ,R.NH, using an amide cou-
pling agent, to form a compound of formula IIB:

. {IB}
(Rpz)n

/\/

wherein

R,; is selecled from alkyl, halo, trifluoromethoxy,

- trifluoromethyl, hydroxy, alkexy, alkanoyl,
alkanoyloxy, thio! alkylthio, ureido, nitro, cyano,
carboxy, carboxvalkyl, carbamyl, alkoxycarbonyl,
alkvlthiono, arylthiono, arylsulfonylamine,
alkylsulfonylamine, sulfonic acid, alkysulfonyl,
suifonamido, and aryloxy, wherein each R, and/or R,
group may be further substitwed by hydmoxy, alkyl,
alkoxy, aryl, or aralkyl; and

R, is selected from hydrogen, alkyl, substituted alkyl,
cycloalkyl, aryl, substituted aryl, heterocyclo and sub-
stitated heterocyclo.
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8. The method of claim 2 wherein in step (a), in the
pyrrole of formula IV:

R, is sclected from hydrogen, —CH,, —OH, —0OCH,,
—SH, —SCH,, —O0C(=0)R;, —S(=0)R;;,
—S8O0,R;;, —SO,NR; Rys, —CO.R,,, —C(=0)
NR,, R, —NH,, _NRZJSOZNR24R251
—NR;,;50,R,;, —NR,, C=0)R,5, —NR;,L0:R 5,
—NR,,({(=O0NR,,R,s, halogen, nitro or cyana;

R, is selected from H, OH, C,~C, alkoxy, alkyl, C,—C,
perfluoroalkyl, —O0—C,-C, perfluoraalkyl,
cycloalkyl, heterocyclo, aryl, aralkyl, acyl, carbatkoxy,
carboxamido, cyino, halogen, amine, substituled
amine, NO,, ORy', CIL,OR,', CILLNR;R;", CI1;SRy!,
OC(O)R,4, OC{O)YOR,", OC(O)NR,'R;", OS5(0),R,,
apd OS(O),NR,'R,"; the R,' and R," groups are each
independently H, alkyl, aralkyl, heterocycle,
cycloalkyl, or aryl. R}’ and R;" when taken together
may form a cycloalkyl, aryl, or heterocyclic group, any
of which may be optionally substituted;

Ais R,X; and X is selected from —O(=0)—, —CO,—,
—NR,,C(=0)—, and —C(=0)NR,;—, or X is
absent;

R, is selected from hydrogen, C_ calkyl, substituted
C, qalkyl, aryl, aralkyl, substituied aryl, substituted
aralkyl, cycloalkyl, substituted cycloalkyl, heterocycle,
or substituted heterocycle, or optionally-substituted
cycloalkylalkyl or heterocycloalkyl,

R, is selected from aryl or heteroaryl substituted with one
R,. and zero to three R, 5

R and R,, independently are selected from hydrogen and

" lower alkyl;

R, is selected from hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, heterocyclo, substituted
heterocyclo, —NR Ry, —OR., or halogen;

R,. is selected from carbamyl, sulfopamido,
arylsulfonylamine, or ureido, each of which is option-
ally substituted with up 1o two of hydroxy, alkyl,
substituted alkyl, alkoxy, aryl, substimted aryl, and
aralkyl, or R, is alkylsulfonylamine;

R, at each occurrence is independently selected from
alkyl, substituted alkyl, balo, trifivoromethoxy,
iriftuoromethyl, —OR,, ~—C{==0)alkyl, —O(=0)
alkyl, —NR,.R, ., —SR;, —NO,, —CN, —CO.R 5,
_CONH2= _"’SO3H9 —S("'“—'o)aﬂi}’l, —S(ﬂ)aryl,
—NHS0,-aryl-R;;, —NHSO-alkyl, —SO,NHR,,,
—CONHR, ,, and —NHC(=0)NHR,, ;

R, is selected from hydrogen, alkyl, or aryl;

R,; is selected from hydrogen or alkyl;

R, ¢ is selecled from hydrogen, alkyl, aralkyl, or alkanoyl;
R, is selected from hydrogen, hydroxy, alkyl, substituted
atkyl, alkoxy, aryl, substituied aryl, o1 aralkyl; and
R+ Ra Rie Ryy, Ray. Rao, and R, are independently
selecled from hydrogen and alkyl; and R, is alkyl or

substituted alkyl.

8. The method of claim 2 wherein step (b) is performed in

the presence of an acid.
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